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7DEOH�RI�&RQWHQWV 
 
 
 
)URP�WKH�(GLWRU          ��ɵ 
0HHW�WKH�/RFDO�%RDUG         ��ɷ 
$HURQDXWLF�&ROXPQ� 
 $GGLWLYH�PDQXIDFWXULQJ        ɲɱ 
 6RODU�)ODUH          ɲɴ 
 972/V           ɲɵ 
,QWHUQDWLRQDO�6SDFH�6WDWLRQ�FROXPQ 
 %DWKURRPV�LQ�6SDFH         ɲɷ 
 ,66�'HEULV          ɲɸ 
:RPHQ�LQ�6FLHQFH�&ROXPQ 
 5DFKHO�&DUVRQ          ɲɺ 
,QWHUYLHZ�ZLWK�/XFLD�0DVFRWHOOL       ɳɲ 
$UW�	�6FLHQFH�&ROXPQ 
 $�FKDRWLF�MRXUQH\�LQWR�DUFKLWHFWXUH      ɳɶ 
7KH�5HDGLQJ�&RUQHU          ɴɱ 
'LG�\RX�NQRZ"           ɴɶ 
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7KH�(852$9,$ 
)RUOu-%RORJQD 
0DJD]LQH 
 
(GLWRU�LQ�&KLHI 
%HDWULFH�%RFFDGLIXRFR 
 
(GLWRU 
*LDFRPR�6HPSULQL�&HVDUL 
 
&RQWULEXWRUV 
(OHQD�7RQXFFL� 
&KLDUD�3HQQXWL� 
)UDQFHVFR�3LR�0DUDVFR� 
(URV�&HUYRQL� 
-RKDQ�%LUQLH� 
$QGUHD�&XUDWROR� 
*LRYDQQL�0XVVRQL� 
5LFFDUGR�&DVDOL� 
%RE�9DQ�'HU�:LMVW� 
5DRXO�$QGULXOOL� 
$QGUHD�7RJQL� 
/XFLD�0DVFRWHOOL 
 
*HQHUDO�&RUUHFWRU 
.DL�$LGDQ�*URZFRRW 
 
*UDSKLF�'HVLJQHUV 
)DELR�*DOXSSL� 
(OLVD�3LHUJLDFRPL� 
&KLDUD�3DFHVFKL 
 
&RQWDFWV 
WHDP#HXURDYLDIRUOLERORJQD�HX 
ZZZ�HXURDYLDIRUOLERORJQD�HX 
9LD�9DOYHUGH��ɲɶ 
)RUOu��)&��ɵɸɲɳɲ 
,WDO\ 
 

$OO�ULJKWV�UHVHUYHG� 

'HDU�UHDGHUV� 
)RU� WKH� HQG� RI� WKLV� DFDGHPLF� \HDU� WKH� (852$9,$�
/RFDO� %RDUG� ZRXOG� OLNH� WR� JUHHW� \RX� ZLWK� D� QHZ�
HGLWLRQ�RI�LWV�/RFDO�0DJD]LQH� 
 
7KH� HOHFWLRQV� DUH� QHDU� DQG� VR� WKH� /%� LV� JRLQJ� WR�
FKDQJH��7KHUHIRUH��DW� WKH�VWDUW�RI� WKH� LVVXH��\RX�ZLOO�
¿QG�RXU�SHUVRQDO�H[SHULHQFHV�RQ�EHLQJ�DQ�DFWLYH�SDUW�
RI� WKH� DVVRFLDWLRQ�� 0RUHRYHU�� \RX� ZLOO� UHDG� DUWLFOHV�
FRQFHUQLQJ� WKH� $HURQDXWLF� ,QGXVWU\� DQG� WKH�
,QWHUQDWLRQDO� 6SDFH� 6WDWLRQ�� DV� ZHOO� DV� D� QHZ�
FDSWLYDWLQJ� LQWHUYLHZ�� VHYHUDO� LQWHUHVWLQJ� FXULRVLWLHV�
DQG� VRPH� WHUULEOH� MRNHV� VFDWWHUHG� WKURXJKRXW� WKH�
SDJHV�� 
 
,� ZRXOG� OLNH� WR� WKDQN� HYHU\RQH�ZKR� FRQWULEXWHG� WR�
PDNLQJ�WKLV�PDJD]LQH�D�UHDOLW\�� WKH�PHPEHUV�RI� WKH�
ORFDO� :RUNLQJ� *URXSV� DQG�� REYLRXVO\�� WKH� /RFDO�
%RDUG��,Q�SDUWLFXODU��,�ZRXOG�OLNH�WR�WKDQN�(OHQD��RXU�
SUHVLGHQW�� ZKR� ZLOO� VRRQ� OHDYH� RXU� WHDP� WR� GHYRWH�
KHUVHOI� WR� KHU� VWXGLHV�� <RX� KDYH� EHHQ� D� VRXUFH� RI�
LQVSLUDWLRQ� DQG� GHWHUPLQDWLRQ�� \RX� KDYH� GRQH� D�
ZRQGHUIXO� MRE� WKLV� \HDU� DQG� ,� ZLOO� QHYHU� IRUJHW� WKH�
UROH�\RX�SOD\HG�LQ�PDNLQJ�P\�¿UVW�H[SHULHQFH�LQ�WKLV�
DVVRFLDWLRQ� WUXO\� VSHFLDO�� <RX� WUXVWHG� PH� DQG� WKLV�
PDJD]LQH�LV��IRU�PH��WKH�HQG�SRLQW�RI�D�SDWK�WKDW�KDV�
VHHQ� PH� JURZ� SURIHVVLRQDOO\� DQG� EH\RQG�� ,Q� WKH�
IXWXUH�� ,�ZLOO� WKLQN�RI� \RX�DQG�DOZD\V� VHQG�\RX�P\�
EHVW�ZLVKHV�� 
 
)LQDOO\��,�WKDQN�\RX��(852$9,$Q��ZKR�JDYH�XV�WKH�
RSSRUWXQLW\�WR�ZRUN�ZLWK�SDVVLRQ�DQG�SHUVHYHUDQFH��
,� WUXVW� WKDW� \RX� ZLOO� ¿QG�� DPRQJ� WKHVH� SDJHV��
VRPHWKLQJ�WKDW�ZLOO�LQVSLUH�DQG�H[FLWH�\RX� 
 
%HVW�UHJDUGV� 
%HDWULFH�%RFFDGLIXRFR 
7UHDVXUHU�RI�(852$9,$�)RUOu-%RORJQD 

)URP�WKH�(GLWRU 
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(OHQD�7RQXFFL 
 

3UHVLGHQW 

*LDFRPR� 
6HPSULQL�&HVDUL 

 

9LFH-3UHVLGHQW 

&KLDUD�3HQQXWL 
 

6HFUHWDU\ 

%HDWULFH 
%RFFDGLIXRFR 

 

7UHDVXUHU 

$QGUHD�7RJQL 
 

([HFXWLYH�0HPEHU 
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0HHW�WKH�/RFDO�%RDUG 

�7KH�3UHVLGHQW 
0\� QDPH� LV� (OHQD� 7RQXFFL� DQG� GXULQJ�
WKLV� EXVLQHVV� \HDU� ,� KDG� WKH� SOHDVXUH� WR�
UHSUHVHQW� (852$9,$� )RUOu-%RORJQD� E\�
EHLQJ�3UHVLGHQW� 
 
,� ¿UVW� MRLQHG� WKH� DVVRFLDWLRQ� LQ� ɳɱɲɺ� WR�
PDNH�XS�IRU�WKH�ODFN�RI�WHDP�SURMHFWV�DQG�
H[WUDFXUULFXODU� DFWLYLWLHV� SUHVHQW� DW� WKH�
XQLYHUVLW\�� %HVLGH� WKLV�� ,� UHDOO\� OLNHG� WKH�
LGHD� RI� RUJDQL]LQJ� HYHQWV� DQG� SURYLGLQJ�
RSSRUWXQLWLHV�WR�RWKHUV�ZKLOVW�JURZLQJ�DV�
D� SHUVRQ�� )RU� WKLV� UHDVRQ�� ,� ZDQWHG� WR�
SXVK�P\VHOI�HYHQ�PRUH�DQG�WKXV�EHFRPH�
3UHVLGHQW�LQ�6HSWHPEHU�ɳɱɳɱ� 
 
$V�3UHVLGHQW��,�DP�OHJDOO\�UHVSRQVLEOH�IRU�
WKH� DVVRFLDWLRQ�� 0\� SULPDU\� WDVN� LV�
FRRUGLQDWLQJ�DQG� VXSHUYLVLQJ� WKH�JHQHUDO�
ZRUN�RI� WKH�%RDUG�DQG� WKH�SHRSOH�ZLWKLQ�
WKH� ORFDO� :RUNLQJ� *URXSV�� 0RUHRYHU�� ,�
DP� LQ� FKDUJH� RI� LQWHUIDFLQJ� ZLWK�
SURIHVVRUV�� HYHQW� VSHDNHUV�� FRPSDQLHV��
RWKHU�(852$9,$�$ɤOLDWHG�6RFLHWLHV�DQG�
WKH� (852$9,$� ,QWHUQDWLRQDO� %RDUG�� IRU�
ERWK� ORFDO� DQG� LQWHUQDWLRQDO� SURMHFWV� DQG�
FROODERUDWLRQV�� )RU� H[DPSOH�� D� QHZ�

SURMHFW�WKDW�ZH�VWDUWHG�WKLV�\HDU�DQG�WKDW�,�
FDUH�D� ORW� DERXW� LV�RXU� ORFDO�PDJD]LQH��RI�
ZKLFK� ,� ZDV� HGLWRU-LQ-FKLHI� IRU� WKH� ¿UVW�
WZR�LVVXHV� 
 
,� DP� YHU\� JUDWHIXO� IRU� WKHVH� H[SHULHQFHV�
ZKLFK� KDYH� DLGHG� PH� LQ� GHYHORSLQJ� D�
ODUJH�VHW�RI�VNLOOV�DQG�DOORZHG�PH�WR�FRPH�
LQWR� FRQWDFW� ZLWK� D� ZLGH� YDULHW\� RI�
FXOWXUHV�DQG�PDNH�QHZ�IULHQGV��7KH�KDUG�
ZRUN� DQG� WKH� WLPH� VSHQW� WR� RUJDQLVH�
HYHQWV� KDV� DOZD\V� EHHQ� UHZDUGLQJ� DQG�
ZRUWKZKLOH�LQ�WKH�HQG��EHFDXVH�QRWKLQJ�LV�
EHWWHU� WKDQ� VHHLQJ� WKH� SDUWLFLSDQWV�
OHDUQLQJ�DQG�HQMR\LQJ�VRPHWKLQJ�\RX�SXW�
WRJHWKHU�ZLWK�\RXU�HɣRUW�DQG�SDVVLRQ 
 

 
 

7KH�6HFUHWDU\ 
0\� QDPH� LV� &KLDUD� DQG� WKURXJKRXW� WKLV�
ODVW� EXVLQHVV� \HDU�� ,� KDG� WKH� SOHDVXUH� WR�
UHSUHVHQW� (852$9,$� )RUOu-%RORJQD� DV�
WKH�6HFUHWDU\�RI�WKLV�DVVRFLDWLRQ��%HLQJ�DQ�
DFWLYH�PHPEHU�RI�($�)RUOu-%RORJQD� IURP�
WKH�YHU\�EHJLQQLQJ��,�FDQ�VD\�,�DP�SURXG�
RI� ZKDW� WKH� /RFDO� %RDUG� KDV� DFKLHYHG�
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ZLWK� WKH� KHOS� RI� WKH� :RUNLQJ� *URXSV��
HVSHFLDOO\� VLQFH�ZH¶YH�EHHQ� WKURXJK�KDUG�
WLPHV��IDFLQJ�D�ZRUOGZLGH�SDQGHPLF� 
 
$V� D� 6HFUHWDU\� ,� ZDV� UHVSRQVLEOH� IRU� WKH�
VXSHUYLVLRQ� RI� WKH� FRQIRUPLW\� RI� DOO�
DFWLRQV� RI� WKH� /RFDO� %RDUG� ZLWK� WKH�
6WDWXWHV� DQG� %\ODZV�� ,� UHFRUGHG� WKH�
PLQXWHV� RI� HYHU\� PHHWLQJ� DQG� JHQHUDO�
DVVHPEO\� DQG� ,� DVVLVWHG� WKH� SUHVLGHQW�
ZLWK� GLɣHUHQW� WDVNV� VXFK� DV� SUHSDULQJ�
SUHVHQWDWLRQV�DQG�DWWHQGLQJ�%R3V��%RDUG�
RI�3UHVLGHQWV���1RW�RQO\�GLG� WKLV�SRVLWLRQ�
LQVLGH�WKH�/%�RI�(852$9,$�VWLPXODWH�PH�
WR� LPSURYH� P\VHOI� DQG� WR� WDNH� XS� QHZ�
FKDOOHQJHV�� EXW� LW� DOVR� JDYH�PH� SOHQW\� RI�
IXQQ\� PRPHQWV� WR� FKHULVK�� ,� HQMR\HG�
HYHU\� PLQXWH� RI� WKLV� ODVW� EXVLQHVV� \HDU��
DQG�,�DP�JUDWHIXO�IRU�WKH�DPD]LQJ�SHRSOH�,�
VKDUHG�WKLV�MRXUQH\�ZLWK� 
 

 
 

7KH�WUHDVXUHU 
,�DP�%HDWULFH�DQG�,�KDG�WKH�SOHDVXUH�WR�EH�
WKH� WUHDVXUHU� RI� (852$9,$� )RUOu-
%RORJQD� DV� ZHOO� DV� WKH� PDQDJHU� RI� WKH�
(YHQW�ZRUNLQJ�JURXS� 
 
0\�PDLQ�WDVN�DV�WUHDVXUHU�ZDV�WR�GUDZ�XS�
WKH�EDODQFH�VKHHW��7KLV�PHDQV� WKDW� ,�KDG�
WR�ZULWH� GRZQ� HYHU\� ¿QDQFLDO�PRYHPHQW�
LQFOXGLQJ�ERWK�LQFRPHV�DQG�H[SHQGLWXUHV�
LQ�RUGHU�WR�SUHVHQW�WKH�¿QDO�EDODQFH�DW�WKH�
JHQHUDO� DVVHPEO\� IRU� WKH� DSSURYDO� E\� DOO�
RWKHU�($�PHPEHUV� 
 
:KHUHDV��DV�PDQDJHU�RI�WKH�(YHQW�:*��,�
DP�UHVSRQVLEOH�IRU�WKH�FRRUGLQDWLRQ�RI�WKH�
JURXS��,Q�VXEVWDQFH��P\�PDLQ�RFFXSDWLRQ�
LV�WR�ZRUN�ZLWK�WKH�RWKHU�:*�PHPEHUV�LQ�

RUGHU� WR� RUJDQLVH� FRQIHUHQFHV�� OHFWXUHV�
DQG� DQ\� VRUW� RI� HYHQW� LQ� JHQHUDO��
)XUWKHUPRUH�� ,� DOVR� KHOS� WKH�
&RPPXQLFDWLRQ� ZRUNLQJ� JURXS� WR� ZULWH�
RXU�ZHHNO\�SRVWV��IDFWV��TXL]]HV��UHYLHZV��
WKDW�ZH� WKHQ � SXEOLVK� RQ� ,QVWDJUDP� DQG�
)DFHERRN��2EYLRXVO\��DV�D�PHPEHU�RI�WKH�
/%�� ,� DWWHQG� PHHWLQJV� RUJDQLVHG� E\� WKH�
($�3UHVLGHQW��XVXDOO\�PRQWKO\��:H�VSHDN�
DERXW� RXU� LGHDV� IRU� QHZ� HYHQWV� DQG� ZH�
GLVFXVV�IXWXUH�SXUSRVHV� 
 
:KHQ� ,� GHFLGHG� WR� DSSO\� LQ� RUGHU� WR�
EHFRPH� D� /%� PHPEHU� ,� KDG� WR� ZULWH� D�
FXUULFXOXP� DQG� D� PRWLYDWLRQDO� OHWWHU��
ZKLFK�ZDV�QHZ�WR�PH��7KLV�WXUQHG�RXW�WR�
EH� YHU\� KHOSIXO� IRU�P\� XQLYHUVLW\� FDUHHU��
0RUHRYHU�� ,� FDQ� DVVXUH� \RX� WKDW� P\�
(QJOLVK� KDV� LPSURYHG� VLJQL¿FDQWO\��
EHFDXVH� HYHU\WKLQJ� ,� ZULWH� IRU�
(852$9,$� LV� LQ� (QJOLVK�� 7KHUHIRUH��
EHLQJ� SDUW� RI� WKH� DVVRFLDWLRQ� FRQWULEXWHG�
LQ�PDNLQJ�PH�IDU�PRUH�FRQ¿GHQW�ZLWK�WKH�
ODQJXDJH� 
 
)LQDOO\��P\�H[SHULHQFH�LQ�WKH�/RFDO�%RDUG�
KHOSHG� PH� WR� EH� PRUH� UHOLDEOH�� HɤFLHQW�
DQG� IRFXVHG�� ,� OHDUQHG� WR� UHVSHFW�
GHDGOLQHV� DQG� WR� EH� UHDG\� ZKHQ�
VRPHERG\�QHHGV�KHOS��ZKLFK�LV�WKH�UHDVRQ�
ZK\� ,� FDUH� D� ORW� DERXW�(852$9,$�� /DVW�
EXW� QRW� OHDVW� ,� KDG� WKH� RSSRUWXQLW\� WR�
PHHW� D� ORW� RI� QHZ�SHRSOH� DQG�� REYLRXVO\��
LW¶V�DOZD\V�SOHDVDQW�PDNLQJ�QHZ�IULHQGV� 
 

 
 

7KH�([HFXWLYH�0HPEHUV 
+HOOR� WKHUH�� ,¶P� *LDFRPR�� FXUUHQW� 9LFH�
3UHVLGHQW�ZLWKLQ�RXU�/RFDO�%RDUG� 
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,¶P�DWWHQGLQJ�WKH�¿UVW�\HDU�RI�WKH�0DVWHU¶V�
'HJUHH� LQ� $HURVSDFH� (QJLQHHULQJ� DQG� ,�
DFWLYHO\� SDUWLFLSDWH� LQ� WKH� ORFDO� DFWLYLW\�
�IRUJLYH� PH� IRU� WKH� ZRUGSOD\�� VLQFH� WKH�
$VVRFLDWLRQ¶V� HDUOLHVW� OHDSV�� ,¶P�SULPDULO\�
LQYROYHG� LQ� WZR� GLɣHUHQW� ¿HOGV� RI� ZRUN�
ZLWKLQ� WKH� $VVRFLDWLRQ�� FRRSHUDWLQJ�ZLWK�
WKH�&RPPXQLFDWLRQ�:*�DQG� OHDGLQJ� WKH�
,7� RQH�� 5LJKW� IURP� WKH� VWDUW�� ,� WUXO\�
EHOLHYHG� LQ� WKLV� FRPPXQLW\¶V� VFRSHV� DQG�
LQ� WKH� YDOXHV� WKDW� GURYH� LW�� %HLQJ�SDUW� RI�
WKLV�$VVRFLDWLRQ�LV�QRW�VRPHWKLQJ�WKDW�FDQ�
EH�FRQFLVHO\�ZULWWHQ�EHFDXVH�PDQ\�DUH�WKH�
HPRWLRQV� DQG� WKH� SDVVLRQV� FDUULHG��
KRZHYHU�,¶OO�JLYH�LW �P\�EHVW�VKRW� 
 
(YHQ� EHIRUH� WKH� /RFDO� $VVRFLDWLRQ� ZDV�
RɤFLDOO\� IRUPHG�� ,� JOLPSVHG� DW� LWV� JRDOV�
DQG� KRZ� WKH\� FRXOG� H[WHQG�P\� KRUL]RQ��
ZKLFK� ZDV� DFWXDOO\� PXFK� IXUWKHU� WKDQ� ,�
¿UVW� WKRXJKW�� 0HHWLQJ� VWXGHQWV� IURP�
RWKHU� FRXQWULHV�� VKDULQJ� LGHDV�ZLWK� WKHP�
DQG��VLPXOWDQHRXVO\��LPSURYLQJ�P\VHOI�DV�
D� SHUVRQ� DQG� DV� DQ� HQJLQHHU� ZHUH�
VRPHWKLQJ�ZKLFK� ,�KDUGO\�EHOLHYHG� FRXOG�

KDSSHQ� ZKHQ� ,� VWDUWHG� WKLV� SDWK�� $W�
OHDVW� �ZKDW�,�KDYH�DFKLHYHG�LV�IDU�JUHDWHU�
WKDQ�,�FRXOG�KDYH�SRVVLEO\�H[SHFWHG��(YHQ�
VR�� WKLV� DOO� WRRN� SODFH� ZKHQ� ,� FKRVH� WR�
FRPPLW�P\�HɣRUWV� WR�SXUVXH�WKH�JRDOV�RI�
(852$9,$� 
 
7KLV� LV� P\� VHFRQG� \HDU� DV� DQ� H[HFXWLYH�
PHPEHU�ZLWKLQ�WKH�/RFDO�%RDUG��/RRNLQJ�
EDFN�� ,¶P� YHU\� SURXG� IRU� WKH� PRPHQW�
ZKHUH� ,� GHFLGHG� WR� UDLVH� WKH� EDU� RI� P\�
FRPPLWPHQW��EHFDXVH�WKLV�H[SHULHQFH�KDV�
JLYHQ�PH�VR�PXFK��ERWK�DW�D�SHUVRQDO�DQG�
SURIHVVLRQDO�OHYHO��$V�D�PHPEHU�RI�WKH�/%��
,� IXOO\� UHDOLVHG� ZKDW� WKH� RSSRUWXQLWLHV�
ZHUH� WKDW� (852$9,$� RɣHUHG�� DQG� WKXV�
GHHSO\� FRPPLWWHG� P\VHOI� LQ� WU\LQJ� WR�
VKDUH�WKLV�DQG�PDNH�RXU�IHOORZ�PHPEHUV�
DZDUH� RI� ZKDW� UHDOO\� DUH� WKH� XQLTXH�
FKDQFHV� RɣHUHG� E\� (852$9,$�� L�H�� LQ�
FUHDWLQJ� D� SURIHVVLRQDO� QHWZRUN� WKDW� FDQ�
ODVW�D�OLIHWLPH��7KHUH�DUH�WRR�PDQ\�ZRUGV�
WKDW�,�FRXOG�VD\�DERXW�WKLV�H[SHULHQFH��EXW�
QRWKLQJ� FDQ� WUXO\� FRQYH\� WKH� UHDO�
H[SHULHQFH�RI�WKLV�LQYROYHPHQW��7KHUHIRUH��
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WKLV� LV� WKH� ODVW� WKLQJ� ,¶OO� VD\�� FRPPLW�
\RXUVHOI�� ZKDW� \RX¶OO� ¿QG� LV� D� OLIH-
FKDQJLQJ�H[SHULHQFH� 
 
 
 
+HOOR� WKHUH�� ,¶P� $QGUHD�� FXUUHQW�
([HFXWLYH�0HPEHU�RI�RXU�/RFDO�%RDUG� 
 
,� DP� D� 3K'� VWXGHQW� KHUH� LQ� )RUOu�� DQG� ,�
KDYH�EHHQ�KHOSLQJ�RXU�ORFDO�DVVRFLDWLRQ�WR�
JURZ� VLQFH� LWV� IRXQGDWLRQ�� $SDUW� IURP�
WDNLQJ� SDUW� LQ� DFWLYLWLHV� DV� D� PHPEHU�� ,�
PRVWO\� FRRSHUDWH� ZLWK� WKH� 3XEOLF�
5HODWLRQV�:*�WR�EULQJ�\RX�LQVSLULQJ�DQG�
DZHVRPH�ZRUNVKRSV�DQG�VHPLQDUV� 
 
,� VWDUWHG�JHWWLQJ� LQWHUHVWHG� LQ� WKH�¿HOG�RI�
DHURVSDFH� HQJLQHHULQJ� GXULQJ� P\�
EDFKHORU¶V� GHJUHH�� DQG� P\� LQWHUHVW� RQO\�
JUHZ� PRUH� E\� VKDULQJ� P\� SDVVLRQ� ZLWK�

WKH� SHRSOH� WKDW� DUH� QRZ� P\� IHOORZ�
(852$9,$QV��$V�DQ�HQJLQHHULQJ�VWXGHQW�
,� EHOLHYH� WKDW� MRLQLQJ� (852$9,$� LV� D�
JUHDW� SRVVLELOLW\� IRU� VWXGHQWV� DQG� \RXQJ�
JUDGXDWHV�� DV� LW� SHUPLWV� XV� WR� VKDUH� RXU�
SDVVLRQ�IRU�WKLV�PDJQL¿FHQW�¿HOG�RI�VWXG\��
DV� ZHOO� DV� PHHW� OLNHPLQGHG� SHRSOH� DQG�
PDNH� OLIHORQJ� IULHQGV��:KHQ� ,�KHDUG�RI�D�
ORFDO�JURXS�EHLQJ�IRXQGHG��,�UHDOO\�ORRNHG�
IRUZDUG�WR�WDNLQJ�SDUW�LQ�LWV�DFWLYLWLHV�DQG�
DFWLYHO\� FRQWULEXWLQJ� WR� LWV� VXFFHVV�� VR�
KHUH�,�DP� 
 
,� EHOLHYH� WDNLQJ� DQ� DFWLYH� SDUW� LQ� DQ�
DVVRFLDWLRQ�VXFK�DV�WKLV�FDQ�EH�LQFUHGLEO\�
LQVSLULQJ��ERWK�IURP�WKH�WHFKQLFDO�SRLQW�RI�
YLHZ� DQG� WKH� KXPDQ� RQH�� DV� \RX� ZLOO�
OHDUQ� WR� PDQDJH� SURMHFWV� DQG� DFWLYLWLHV�
ZKLOH�ZRUNLQJ�ZLWK� IHOORZ�PHPEHUV��DQG�
OHDYH� \RXU� IRRWSULQW� LQ� WKH� ERRNV� RI� WKLV�
XQLTXH�DVVRFLDWLRQ� 

5HPHPEHU� WKDW� WKH� HOHFWLRQV� WR� MRLQ� RXU�
WHDP�ZLOO�WDNH�SODFH�RQ�WKH�ɳɵWK�RI�0D\��,I�
\RX�ZRXOG� OLNH� WR� DFWLYHO\� SDUWLFLSDWH� LQ�
WKH�JURZWK�RI�(852$9,$��WKLV�LV�WKH�ULJKW�
FKDQFH� 

+RZHYHU�� LI� \RX� GRQ¶W� IHHO� UHDG\� WR� WDNH�
VXFK�D�ELJ�VWHS��\RX�FDQ�VWDUW�E\�KHOSLQJ�
\RXU� ORFDO� FRPPXQLW\�� -RLQ� WKH� ORFDO�
:RUNLQJ� *URXSV� RI� (852$9,$� )RUOu-

%RORJQD��<RX�FDQ�FKRRVH�EHWZHHQ��&RP�
PXQLFDWLRQ��'HVLJQ�� (YHQWV�� ,QIRUPDWLRQ�
7HFKQRORJ\�DQG�3XEOLF�5HODWLRQV� 

)HHO� IUHH� WR� FRQWDFW� XV� WR� NQRZ� PRUH�
DERXW� ERWK� WKH� ,QWHUQDWLRQDO� DQG� ORFDO�
:RUNLQJ�*URXSV� 

:KDW�DUH�\RX�ZDLWLQJ�IRU"�/HW¶V�VWDUW�WKLV�
MRXUQH\�WRJHWKHU� 
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$GGLWLYH�0DQXIDFWXULQJ�LQ�WKH�$HURVSDFH����
,QGXVWU\ 

+DYH�\RX�HYHU�ZRQGHUHG�KRZ�HQJLQHHUV�FUHDWH�HɤFLHQW�GHVLJQV�IRU�WKH�
$HURVSDFH�,QGXVWU\"�7KLV�DUWLFOH�ZLOO�H[SODLQ�KRZ�WKH�DGGLWLYH�PDQXIDF�
WXULQJ�WHFKQLTXH�LV�XVHG�LQ�WKH�DHURQDXWLFDO�¿HOG� 
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2YHU� WKH� \HDUV�� HQJLQHHUV� KDYH� DOZD\V�
ORRNHG�IRU�WKH�EDODQFH�EHWZHHQ�GHVLJQLQJ�
SDUWV�ZLWK� FRPSOH[�JHRPHWULHV� WKDW�KDYH�
DOORZHG� D� JUHDW� SHUIRUPDQFH� DQG� SDUWV�
WKDW� FDQ� EH� PDQXIDFWXUHG� ZLWK�
FRQYHQWLRQDO� PHWKRGV� �WXUQLQJ�� PLOOLQJ��
FDVWLQJ�� HWF����
&RQYHQWLRQDO�
PDQXIDFWXULQJ�
PHWKRGV�KDYH�VHYHUDO�
FRQVWUDLQWV� KRZHYHU��
HVSHFLDOO\� ZLWK�
FRPSOH[� LQWHUQDO�
JHRPHWULHV� �H�J���
FRROLQJ�RI�DQ�HQJLQH���
$� WHFKQLTXH� FDOOHG�
DGGLWLYH�
PDQXIDFWXULQJ��$0��
ZDV� GHYHORSHG� �DOVR�

NQRZQ�DV�ɴ'�SULQWLQJ���ZKLFK�DOORZV�WKH�
JHQHUDWLRQ� RI� FRPSOH[� JHRPHWULHV� LQ� D�
VKRUW� SHULRG� RI� WLPH� �LGHDO� IRU�
SURWRW\SLQJ����/LNH�WKH�QDPH�VXJJHVWV��ZH�
DGG� PDWHULDO� OD\HU-E\-OD\HU�� DOORZLQJ� XV�
WR�JHQHUDWH�D�SDUW�  

 
%XW�KRZ�H[DFWO\�GRHV�
DGGLWLYH�
PDQXIDFWXULQJ�ZRUN"�
7KH� SURFHVV� VWDUWV�
ZLWK� D� FRPSXWHU-
DLGHG� GHVLJQHG�
�&$'�� SDUW�� WKDW� LV�
WKHQ� SURFHVVHG� LQ� D�
VRIWZDUH� VSHFLDOL]HG�
IRU� DGGLWLYH�
PDQXIDFWXUH� ZKHUH�
WKH� SDUW� LV� VOLFHG� LQ�$GGLWLYH�PDQXIDFWXULQJ��$0��VWHSV�WR�

JHQHUDWH�D�SDUW� 
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VHYHUDO� OD\HUV�� (DFK� OD\HU� UHSUHVHQWV�
ZKHUH� WKH� PDWHULDO� LV� JRLQJ� WR� EH�
GHSRVLWHG�� WKHQ� D� SDWK� WR� JHQHUDWH� WKH�
GHVLUHG� VKDSH� LV� FUHDWHG� DQG� DW� ODVW� WKH�
LQIRPDWLRQ� LV� VHQW� WR� WKH�PDFKLQH�ZKLFK�
ZLOO� PDQXIDFWXUH� WKH� SDUW� �TXLWH� VLPSOH��
LVQ¶W�LW"��  
 
7KLV�SURFHVV�FDQ�
EH�VHSDUDWHG�LQWR�
WZR� PDLQ�
FDWHJRULHV�� XVLQJ�
OLTXLG� PDWHULDOV�
DQG� XVLQJ� VROLG�
PDWHULDOV�� ,Q� WKH�
OLTXLG� FDWHJRU\��
WKH� SDUW� LV�
JHQHUDWHG� E\�
VROLGL¿FDWLRQ� RI� D�
OLTXLG�� ZKLOH� IRU�
WKH�VROLG��WKH�SDUW�
FDQ� EH� SURGXFHG�
ZLWK�� VROLG�
SRZGHUV��PHOWLQJ�
DQG� VLQWHULQJ���
VROLG� ¿ODPHQWV�
�IXVLQJ�� RU� ZLWK�
VROLG� VKHHWV�
�ODPLQDWLQJ���
)LQDO� SDUWV� FDQ�
EH�PHWDOOLF�ZKHUH� WKH�PRVW�XVHG�SURFHVV�
LV� ODVHU� VLQWHULQJ�PHOWLQJ� �D� ODVHU� PHOWV�
OD\HU� E\� OD\HU� D� EHG� RI� SRZHU�PHWDO��� RU�
SRO\PHULF�� ZKHUH� WKH� PRVW� XVHG�
SURFHVVHV� DUH�� VWHUHROLWKRJUDSK\� �D� ODVHU�
FXUHV� D� OD\HU� RI� OLTXLG� SRO\PHU� OD\HU� E\�
OD\HU��DQG�IXVHG�GHSRVLWLRQ��D�¿ODPHQW�RI�
SRO\PHULF� PDWHULDO� LV� PHOWHG� DQG�
GHSRVLWHG�OD\HU�E\�OD\HU��  
 

,Q� WKH� DHURVSDFH� LQGXVWU\�� D� ORW� RI�
UHVHDUFK� LV� JRLQJ� RQ� WR� FHUWLI\� SDUWV�
PDQXIDFWXUHG� ZLWK� $0� WHFKQLTXHV��
&RPSDQLHV� OLNH�� %RRP� 7HFKQRORJ\�� ,QF��
ZKR� DUH� GHYHORSLQJ� WKH� %RRP� ;%-ɲ�
VXSHUVRQLF� DLUSODQH� DUH� XVLQJ� DGGLWLYH�
PDQXIDFWXULQJ� WHFKQLTXHV� IRU� FHUWDLQ�

SDUWV� RI� WKHLU�
DLUFUDIW�� OLNH��
PDQLIROGV� IRU�
YDULDEOH� EOHHG�
YDOYH� V\VWHP��
ÀLJKW� KDUGZDUH��
WHVW� ULJV��
PRXQWV�� 1$6$�
ZLWK� $HURMHW�
5RFNHWG\QH�
WHVWHG� D� URFNHW�

HQJLQH� LQMHFWRU�
SURGXFHG� ZLWK�
ODVHU� PHOWLQJ�
PDQXIDFWXULQJ��
*1.� $HURVSDFH�
XVHV� $0� IRU�
URFNHW� QR]]OH�
FRROLQJ�
WHFKQRORJLHV� � *(�
$YLDWLRQ� LQ� WKHLU�
/($3� HQJLQH� KDV�
XVHG� $0� IRU� IXHO�

QR]]OH� WLSV�� 1RUVN� 7LWDQLXP� KDV�
GHYHORSHG� $0� SDUWV� IRU� %RHLQJ¶V� ɸɹɸ�
'UHDPOLQHU� VWUXFWXUDO� VXSSRUW� HOHPHQWV��
$LUEXV� KDV� DOVR� LPSOHPHQWHG� $0�
WLWDQLXP�SDUWV� RQ� D� EUDFNHW� IRU� D� VHFWLRQ�
EHWZHHQ� WKH� ZLQJV� DQG� HQJLQHV� LQ� WKH�
$ɴɶɱ�;:%�  
 
7XUELQH�EODGHV� FDQ�EHQH¿W� IURP�DGGLWLYH�
PDQXIDFWXULQJ� WHFKQLTXHV� WR� LPSURYH�

$GGLWLYH�PDQXIDFWXUHG�SDUWV�XVHG�E\�%RRP�
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WKHLU� FRROLQJ�� DOORZLQJ� WKHP� WR� ZRUN� DW�
KLJKHU� WHPSHUDWXUHV� DQG� LQFUHDVHG�
HɤFLHQF\�� *HQHUDO� (OHFWULF� KDV�
LPSOHPHQWHG�WKLV�WHFKQRORJ\�RQ�WKH�ODWHVW�
*(ɺ;�(QJLQH�IRU�WKH�%RHLQJ�ɸɸɸ;��ZKHUH�
FRPSRQHQWV� OLNH� IXHO� QR]]OH� WLSV�� KHDW�
H[FKDQJHUV�� LQGXFHUV�� ORZ� SUHVVXUH�
WXUELQH� EODGHV� �ORRN� DW� WKH� LPDJH��� DQG�
FRPEXVWRU�PL[HUV��DUH�PDQXIDFWXUHG�ZLWK�

$0�  
,Q� WKH� DHURVSDFH� LQGXVWU\�� FXUUHQW�
UHVHDUFK� DQG� GHYHORSPHQW� KDV� DOORZHG�
VORZ� LPSOHPHQWDWLRQ� LQ� VSDFHFUDIW� DQG�
DLUFUDIWV�� :LWK� WKLV� WHFKQLTXH�� HQJLQHHUV�
KDYH� PRUH� OLEHUW\� WR� FUHDWH� OLJKWZHLJKW�
DQG�HɤFLHQW�GHVLJQV�  
 

-RKDQ�%LUQLH 

7XUELQH�EODGH�PDQXIDFWXUHG�E\�*(�$YLDWLRQ�LQ�$YLR�
$HUHR�)DFLOLWLHV 

-RKDQ�%LUQLH 
 

+H�LV�D�PHFKDQLFDO�HQJLQHHU�ZKR��
RQH�GD\��ZDV�GULYLQJ�LQ�WKH�FKDRWLF�
*XDWHPDODQ�WUDɤF�DQG��WKH�QH[W��

ZDV�GLVFRYHULQJ�,WDO\� 
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6RODU�)ODUH 

:K\�VRPHWLPHV�FRXQWLQJ�WR�WHQ�FDQ�EH�D�JRRG�LGHD�EHIRUH�WDNLQJ�DFWLRQ��
WKH�WLPH�ZKHQ�PHWHRURORJ\�VDYHG�KXPDQLW\�� 

0D\� ɲɺɷɸ�� WKH� PLGGOH� RI� WKH� FROG� ZDU��
7KH� WZR� VXSHUSRZHUV�� 86$� DQG� WKH�
6RYLHW� 8QLRQ�� ZHUH� FRPSOHWHO\� IUR]HQ��
VWDULQJ�DW�HDFK�RWKHU� IURP�RSSRVLWH�VLGHV�
RI�WKH�ZRUOG� 
 
(YHU\� SDVVLQJ� GD\� WKH� PHQDFH� RI� D�
QXFOHDU� ZDU� ZDV� EHFRPLQJ� PRUH� DQG�
PRUH�LPSHQGLQJ��ZLWK�D�UHFRUG�RI�ɴɲ�ɳɶɶ�
QXFOHDU� ZHDSRQV� VWRFNSLOHG� DURXQG� WKH�
JOREH�� )URP� ɲɺɶɸ� RQZDUG�� DOPRVW� RQH�
WKLUG�RI�WKH�86$)�ÀHHW�ZDV�RQ�DOHUW��UHDG\�
WR� WDNH� Rɣ� DW� DQ\� WLPH� RI� WKH� GD\�� MXVW�
ZDLWLQJ� IRU� WKH� VLJQDO� RI� WKH� IUHVKO\�
GHYHORSHG�PLVVLOH�VWULNH�GHWHFWRU��7KH�VR-
FDOOHG� $LU� )RUFH¶V� %DOOLVWLF� 0LVVLOH� (DUO\�
:DUQLQJ� 6\VWHP� FRQVLVWHG� LQ� D� VHULHV� RI�
UDGDU� IDFLOLWLHV� ORFDWHG� DOO� DURXQG� WKH�
JOREH��DLPHG�WR�ZDUQ�WKH�PLOLWDU\�DV�VRRQ�
DV�SRVVLEOH�LQ�WKH�HYHQWXDOLW\�RI�D�QXFOHDU�
VWULNH� 
/XFNLO\��WKH�FROG�ZDU�ZDV�QRW�MXVW�D�SHULRG�
RI� WHQVLRQ� EXW�ZDV� DOVR� FKDUDFWHUL]HG� E\�
WKH�DGYDQFHPHQW�LQ�PDQ\�VFLHQWL¿F�¿HOGV��
WKH�PRVW�IDPRXV�RQH�EHLQJ�WKH�VSDFH�UDFH�
EHWZHHQ� WKH� 6RYLHW� 8QLRQ� DQG� WKH�86$��

,Q� SDUWLFXODU�� DIWHU� WKH� 6RYLHW� 8QLRQ�
PDQDJHG� WR� ODXQFK� WKH�6SXWQLN� LQ�ɲɺɶɸ��
WKH� 86� $LU� )RUFH� GHFLGHG� WR� XSJUDGH� LWV�
$LU� :HDWKHU� 6HUYLFH�� LQFOXGLQJ� WKH�
SUHGLFWLRQ�RI�VRODU�DQG�JHRSK\VLFDO�HYHQWV�
WKDW� FRXOG� DɣHFW� VSDFH�PLVVLRQV�� $� JRRG�
H[DPSOH�RI�VXFK�SKHQRPHQD�WUDFNHG�ZHUH�
WKH�VRODU�ÀDUHV�DQG�WKHLU�LQWHUDFWLRQ�ZLWK�
WKH�HDUWK�PDJQHWLF�¿HOG� 
7KH� DIRUHPHQWLRQHG� V\VWHP� SOD\HG� D�
FUXFLDO�UROH�LQ�ɲɺɷɸ�ZKHQ��RQ�0D\�ɳɴUG��D�
KXJH� VRODU� VWRUP� ZDV� DERXW� WR� WXUQ� WKH�
ZRUOG� LQWR�D�ZDVWHODQG��7KH�UDGLR�EXUVWV�
KDG� LQ� IDFW� FDXVHG� DOO� FRPPXQLFDWLRQV�
EHWZHHQ�WKH�:DUQLQJ�6\VWHP�IDFLOLWLHV� WR�
EODFNRXW��7KLV�ZDV�KRZHYHU�PLVWDNHQ�IRU�
D�6RYLHW�DWWHPSW�WR�MDP�WKH�UDGLR�V\VWHP��
DQG�WKXV�DQ�DFW�RI�ZDU��3URYLGHQWLDOO\��WKH�
FRPPXQLFDWLRQ� IURP� WKH� $LU� :HDWKHU�
6HUYLFH�DUULYHG� MXVW� LQ� WLPH�DQG�6WUDWHJLF�
$LU�&RPPDQG�ZDV�LQIRUPHG��ULJKW�DV�WKH�
ERPEHUV� ZHUH� WD[LLQJ� WRZDUGV� WKH�
UXQZD\� 
 

5DRXO�$QGULXOOL 

5DRXO�$QGLRXOOL 
 

4XDWWUR�,QJHJQHUL�IRXQGHU��KH¶V�
JRLQJ�WR�¿QLVK�KLV�VWXG\�LQ�$HURVSDFH�
(QJLQHHULQJ��ZKLOH�¿JKWLQJ�IRU�D�

EHWWHU�ZRUOG�DJDLQVW�WKH�³FUHVFLRQH´�
DQG�³SLDGD�DOWD´� 
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972/� LV� DQ� DFURQ\P� IRU� ³9HUWLFDO� 7DNH�
2ɣ�DQG�/DQGLQJ´�DQG� LV�XVHG�WR�GHVFULEH�
D�W\SH�RI�DLUFUDIW�ZKLFK�FDQ�KRYHU��WDNH�Rɣ�
DQG�ODQG�YHUWLFDOO\��WKHUH�DUH�DOVR�GLɣHUHQW�
YDULDWLRQV� RI� WKH� DFURQ\P� OLNH� 672/��
6729/�RU�9�672/��WKH�OHWWHU�6�VWDQGV�IRU�
VKRUW�� 
7KH� GLɣHUHQFH�
EHWZHHQ� WKHVH�
W\SHV� RI�
YHKLFOHV� DQG�
QRUPDO�
KHOLFRSWHUV� LV�
WKDW�� LQ� WKH� VN\��
WKH\�EHKDYH�OLNH�
QRUPDO� DLUFUDIW�
DQG� FDQ� EH�
PXFK� IDVWHU��
UHDFKLQJ�VSHHGV�
RI� XS� WR� 0DFK�
ɲ�ɶ�� 7KH\� REYLRXVO\� UHTXLUH� PRUH�
HODERUDWH� PHFKDQLVPV� WR� KDYH� ERWK� WKH�
VSHHG� RI� D� SODQH� DQG� EH� FDSDEOH� RI� WKH�
YHUWLFDO� ODQGLQJ� DQG� WDNH-Rɣ� RI� D�
KHOLFRSWHU�  
7KHUH� DUH� WZR� GLɣHUHQW� W\SHV� RI� 972/��
RQHV�ZLWK�D�PRXQWHG�WLOWURWRU�DQG�RWKHUV�
ZKLFK� JDLQ� WKH� LQLWLDO� OLIW� WR� WDNH� Rɣ� E\�
GLUHFWHG�MHW�WKUXVW��$Q�H[DPSOH�RI�WKH�¿UVW�
FDWHJRU\� LV� WKH�9-ɳɳ�2VSUH\�� WKLV� W\SH�RI�
SODQH�� EHIRUH� WDNLQJ� Rɣ�� KDV� WKHLU�
SURSHOOHUV� URWDWHG� XSZDUGV� DQG� WDNHV� Rɣ�
LQ�D�VLPLODU�SDWWHUQ�WR�WKDW�RI�KHOLFRSWHUV��

:KHQ�VXɤFLHQWO\�KLJK�DQG�HQRXJK�VSHHG�
LV�UHDFKHG�WKH\�EHJLQ�URWDWLQJ�WKH�HQJLQHV�
EDFN�DJDLQ��:KHQ�WKH�URWDWLRQ�LV�FRPSOHWH�
WKH� OLIW� LV� SURYLGHG�E\� WKH�ZLQJV� DQG� WKH�
SODQH� EHKDYLRXU� LV� VLPLODU� WR� WKDW� RI� D�
QRUPDO� WZLQ� WXUERSURS� DLUFUDIW�� 7KH�
VHFRQG� FDWHJRU\� PRXQWV� MHW� HQJLQHV� DQG�

FDQ� UHDFK� WKH�
UHTXLUHG� VSHHGV�
PRUH� UDSLGO\�
DQG� FDQ�
WKHUHIRUH� WDNH�
Rɣ�IURP�D�VKRUW�
GLVWDQFH� RU�
YHUWLFDOO\� E\�
GLUHFWLQJ� WKH�
WKUXVW� RI� WKHLU�
HQJLQHV�
GRZQZDUGV�  
 

7KH� KLVWRU\� RI� 972/� LV� YHU\� LQWHUHVWLQJ��
7KH� LGHD� ZDV� ¿UVW� ERUQ� LQ� WKH� PLQGV� RI�
JUHDW� LQYHQWRUV� OLNH� /HRQDUGR� 'D� 9LQFL�
DQG� 1LNROD� 7HVOD�� /DWHU�� LQ� WKH� ɶɱV��
&RQYDLU�DQG�/RFNKHHG�SURGXFHG�WKH�;)9�
DQG�WKH�;)<-ɲ�3RJR�UHVSHFWLYHO\��%RWK�RI�
WKHVH� SODQHV� KDG� WR� DVVXPH� VWUDQJH�
SRVLWLRQV�� WDNLQJ� Rɣ� DQG� ODQGLQJ� ZKLOH�
IDFLQJ� XSZDUGV�� ZKLFK� PDGH� WKH� SLORW¶V�
MRE�VLJQL¿FDQWO\�PRUH�FKDOOHQJLQJ�  
 
6HYHUDO�FRPSDQLHV�MRLQHG�WKH�UHVHDUFK�IRU�
WKLV� W\SH� RI� DLUFUDIW� E\� GHYHORSLQJ� LGHDV�

972/V 

+DYH� \RX� HYHU� KHDUG� DERXW� 972/V"� � ,Q� WKLV� DUWLFOH� \RX
OO� UHDG� DERXW�
KRZ�WKHVH�W\SHV�RI�DLUFUDIW�ZRUN�DQG�GLVFRYHU�ZKDW�WKH�GLɣHUHQFHV�EH�
WZHHQ�972/V�DQG�KHOLFRSWHUV�DUH�DQG�PRUH� 
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+DUULHU�$9-ɹ%�ODQGLQJ� 
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DQG�WHVWLQJ�SODQHV�ZLWK�WLOWURWRU�RU�SODQHV�
SRZHUHG�E\�MHW�WKUXVWHUV��1RZDGD\V�WKHUH�
DUH� D� IHZ� DLUFUDIW� GH¿QHG� DV� 972/V� LQ�
XVH��WKH�9-ɳɳ�2VSUH\��WKH�/RFNKHHG�)-ɴɶ��
WKH� %$(� +DUULHU� DQG� WKH� $9-ɹ� +DUULHU�
DPRQJ�PRVW�RI�WKHP�  
7KHUH� LV� DOVR� VRPH� UHVHDUFK� DQG� WHVWLQJ�
JRLQJ�RQ�WR�GHVLJQ�K\EULG-SRZHU�972/V��
WKH� W\SHV� RI� DLUFUDIWV�PRVWO\� VWXGLHG� DUH��
WLOW� ZLQJ�� WLOW� URWRU�� WDLO� VLWWHU� DQG� RWKHU�
YDULDWLRQV� 
 

*LRYDQQL�0XVVRQL 
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*LRYDQQL�0XVVRQL 
 

+H�ORYHV�ZDWFKLQJ�¿OPV�DQG�KH¶V�D�ELJ�
IDQ�RI�6FXGHULD�)HUUDUL��+H�KDV�RWKHU�
KREELHV�OLNH�PRXQWDLQ�ELNLQJ��JDPLQJ�
DQG�H[SORULQJ�WKH�ZRUOG�RI�HFRQRP\�

DQG�LQYHVWLQJ�� 

9-ɳɳ�2VSUH\� 

;)<-ɲ�32*2� 
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+RZ�PXFK�GR�\RX�NQRZ�DERXW�EDWKURRPV�LQ�VSDFH"�6RPHWLPHV�HYHQ�WKH�
VLPSOHVW�WKLQJ�LQ�WKH�ZRUOG�FDQ�WXUQ�LQWR�D�GHPDQGLQJ�WDVN� 

%DWKURRPV�LQ�6SDFH 

5HJDUGOHVV� RI� ZKHWKHU� \RX
UH� LQ� \RXU�
OLYLQJ� URRP� RU� RUELWLQJ� WKRXVDQGV� RI�
PLOHV� DERYH� (DUWK�� ZKHQ� QDWXUH� FDOOV��
\RX� KDYH� WR� OLVWHQ�� %XW� ZKHQ� \RX
UH� LQ�
]HUR� JUDYLW\�� VRPHWKLQJ� DV� VLPSOH� DV�
JRLQJ� WR� WKH� EDWKURRP� FDQ� WXUQ� LQWR� D�
PDMRU�FKDOOHQJH� 
 
6R� KRZ� GR� DVWURQDXWV� JR� WR� WKH�
EDWKURRP�LQ�VSDFH" 
(DFK� VSDFHFUDIW� FRPHV� HTXLSSHG� ZLWK� D�
XQLVH[� WRLOHW� WR� ZKLFK� WKH� DVWURQDXWV�
PXVW� IDVWHQ� WKHLU� ERGLHV�� VR� WKDW� WKH\�
GRQ¶W�ÀRDW�DZD\��7KH\�WKHQ�XVH�D�YDFXXP
-FOHDQHU-OLNH� PDFKLQH� WR� SXOO� WKH� ZDVWH�
IURP�WKHP�DQG�ÀXVK�LW�DZD\��$IWHU�WKH�DLU�
LV�¿OWHUHG� WR� UHPRYH�EDFWHULD� DQG�RGRUV��
LW�FDQ�UHWXUQ�WR�WKH�OLYLQJ�FDELQ� 
 
%XW� ZKHUH� GRHV� DOO� WKH� ZDVWH� JR"� 'RQ
W�
ZRUU\�� LW
V� QRW� JRLQJ� WR� FRPH� KXUWOLQJ�

LQWR�WKH�(DUWK
V�DWPRVSKHUH�DQG�WKURXJK�
\RXU� URRI�� 6ROLG� ZDVWHV� DUH� GULHG� WR�
UHPRYH� DOO� PRLVWXUH�� FRPSUHVVHG� DQG�
NHSW� LQ� DQ� RQ-ERDUG� VWRUDJH� FRQWDLQHU��
7KH\
UH� UHPRYHG� DQG� GLVSRVHG� RI� RQFH�
WKH� VSDFHFUDIW� KDV� ODQGHG�� 7KH� OLTXLG�
ZDVWH�LV�VHQW�LQWR�VSDFH�  
2Q� WKH� ,QWHUQDWLRQDO� 6SDFH� 6WDWLRQ��
OLTXLG� ZDVWHV� DUH� UHF\FOHG� WKURXJK� D�
VSHFLDO�ZDWHU�WUHDWPHQW�SODQW�DQG�WXUQHG�
EDFN� LQWR� GULQNLQJ� ZDWHU�� 6ROLG� ZDVWH�
JRHV� LQWR� D� SODVWLF� EDJ�� (DFK� WLPH�
VRPHRQH� JRHV� WR� WKH� EDWKURRP�� WKH� EDJ�
LV�FODPSHG�GRZQ�DQG�VHDOHG� OLNH�D� WUDVK�
FRPSDFWRU�� 7KH� EDJV� DUH� FROOHFWHG� DQG�
SODFHG� LQWR� D� VSHFLDO� FUDIW� WKDW� LV�
ODXQFKHG�LQWR�VSDFH� 
 

&KLDUD�3HQQXWL 
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6SDFH� LV� GDQJHURXV�� QR� SUHVVXUH�� QR�
R[\JHQ�� H[WUHPH� WHPSHUDWXUHV� DQG�
UDGLDWLRQ�� %XW� ZKHQ� LW� FRPHV� WR� (DUWK�
RUELWV�� DQRWKHU� WKUHDW� MRLQV� WKH� JURXS��
VSDFH� GHEULV�� :H� FDOO� VSDFH� GHEULV� DQ\�
PDQ-PDGH�REMHFW�LQ�VSDFH�WKDW�QR�ORQJHU�
VHUYHV�D�XVHIXO�IXQFWLRQ��6SDFH�GHEULV�FDQ�
RULJLQDWH� IURP� PDQ\� VRXUFHV�� VXFK� DV�
GHIXQFW� VSDFHFUDIW�� URFNHW� VWDJHV� DQG��
PRVW�RI�DOO��IURP�FROOLVLRQV�   

/HW¶V� ORRN�DW� WKH�QXPEHUV��$V�RI�-DQXDU\�
ɳɱɳɲ�� WKH� (XURSHDQ� 6SDFH� $JHQF\�
HVWLPDWHG�WKDW��RUELWLQJ�DURXQG�WKH�(DUWK��
WKHUH� DUH� ɴɵ�ɱɱɱ� REMHFWV� JUHDWHU� WKDQ� ɲɱ�
FP��ɺɱɱ�ɱɱɱ�REMHFWV�IURP�ɲ�FP�WR�ɲɱ�FP�

DQG�ɲɳɹ�PLOOLRQ�REMHFWV� IURP�ɲ�PP�WR�ɲ�
FP��:KDW�PDNHV� WKHVH�GHEULV�GDQJHURXV�
LV�QRW�WKHLU�VL]H��EXW�WKHLU�UHODWLYH�YHORFLW\��
7\SLFDO� YHORFLWLHV� LQ� D� /RZ� (DUWK� 2UELW�
DUH� ɸ�ɹ� .P�V�� DOPRVW� VHYHQ� WLPHV� IDVWHU�
WKDQ� D� EXOOHW�� EXW� WKH� UHODWLYH� YHORFLW\� RI�
WZR�RUELWLQJ�REMHFWV�FDQ�EH�KLJKHU� 
 
*LYHQ� WKHVH�QXPEHUV�� LW� VHHPV�D�PLUDFOH�
WKDW�DQ�REMHFW�WKDW�LV�ɲɱɱ�PHWHUV�ORQJ�OLNH�

WKH� ,QWHUQDWLRQDO�6SDFH�6WDWLRQ�� LV� VWLOO� LQ�
RQH� SLHFH��+RZHYHU�� WKLV� GRHVQ¶W� KDSSHQ�
E\�FKDQFH�EXW�LV�WKH�UHVXOW�RI�DFFXUDWH�ULVN�
PDQDJHPHQW� IURP� WKH� VSDFH� DJHQFLHV�� ,W�
FDQ� EH� VXPPDUL]HG� ZLWK� WKUHH� ZRUGV��

&ORXG�RI�GHEULV�DURXQG�(DUWK� 

,66�'HEULV 

0DQXDO� LQVWUXFWLRQ��ZKDW� WR� GR� LQ� FDVH� RI� FROOLVLRQ�ZLWK� VSDFH� GHEULV��
2QH�RI�WKH�PDQ\�SUREOHPV�KXPDQV�FDXVH�IRU�WKHPVHOYHV� 
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$QGUHD�&XUDWROR 
 

6SDFH�SDVVLRQDWH��KH�ZDQWV�WR�
FRQWULEXWH�WR�PDNH�KXPDQLW\�DQ�PXOWL

-SODQHWDU\�VSHFLHV�� 
,Q�KLV�IUHH�WLPH�KH�SUDFWLFHV�VSRUWV�DQG�

UHDGV�ERRNV� 

DYRLGDQFH��SURWHFWLRQ��PLWLJDWLRQ� 
$YRLGDQFH�FRQVLVWV�RI�NHHSLQJ�WUDFN�RI�DV�
PXFK�GHEULV�DV�SRVVLEOH�DQG��LI�QHFHVVDU\��
SHUIRUPLQJ� D� FROOLVLRQ-DYRLGDQFH�
PDQRHXYUH��$ERXW�ɳ�ɹɱɱ�VSDFH�GHEULV�DUH�
FRQVWDQWO\� EHLQJ� WUDFNHG� E\� WKH� 6SDFH�
6XUYHLOODQFH�1HWZRUNV�DQG�PDLQWDLQHG�LQ�
WKHLU�FDWDORJXH��8QIRUWXQDWHO\��WKH�JUHDWHU�
ULVN� FRPHV� IURP� REMHFWV� WKDW� ZH� DUH� QRW�
DEOH�WR�WUDFN��OLNH�RQHV�VPDOOHU�WKDQ�ɶ�FP��
:KHQ� WKH� SUREDELOLW\� RI� FROOLVLRQ� LV�
JUHDWHU� WKDQ� ɲ� LQ� ɲɱɱ�ɱɱɱ� D� PDQRHXYUH�
ZLOO� EH� FRQGXFWHG� XQOHVV� LW� LPSOLHV� D�
JUHDWHU� ULVN� WR� WKH� FUHZ�� %\� WKH� HQG� RI�
ɳɱɳɱ�� WKH� 6WDWLRQ� KDG� SHUIRUPHG� PRUH�
WKDQ�ɳɷ�RI�WKHVH�PDQRHXYUHV� 
 
3URWHFWLRQ� FRQVLVWV� RI� XVLQJ� GLɣHUHQW�

W\SHV�RI�K\SHUYHORFLW\� LPSDFW�VKLHOGV� OLNH�
WKH�RQHV�XVHG�RQ�WKH�:KLSSOH�VKLHOG��7KLV�
ZRUNV� E\� IUDJPHQWLQJ� WKH� LPSDFWLQJ�
GHEULV� VR� WKDW� LWV� HQHUJ\� LV� VSUHDG� RQ� D�
ODUJH�DUHD�  
(YHQ� LI� WKHVH� V\VWHPV�GR� H[FHOOHQW�ZRUN��
WKHUH� LV�VWLOO� WKH�SRVVLELOLW\�WKDW�GHEULV�KLW�
WKH� VWDWLRQ� DQG� WKDW� LW� VWDUWV� ORVLQJ�
SUHVVXUH��+HUH�PLWLJDWLRQ�SOD\V� WKH�PDLQ�
UROH�� DVWURQDXWV� DUH� WUDLQHG� WR� ¿QG� WKH�
OHDNLQJ�PRGXOH�DV�VRRQ�DV�SRVVLEOH��,I�WKDW�
IDLOV�� WKHQ� DW� D� FHUWDLQ� SRLQW� WKHUH� LV� WKH�
SRVVLELOLW\� WKDW� WKH\� ZRXOG� QHHG� WR�
HYDFXDWH� WKH� VWDWLRQ� XVLQJ� D� GRFNHG�
VSDFHFUDIW� 
 

$QGUHD�&XUDWROR 
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5DFKHO�&DUVRQ 

$�ZRPDQ
V�FRXUDJH�DQG�GHWHUPLQDWLRQ�DJDLQVW�WKH�EOLQGQHVV�DQG�JUHHG�
RI�WKH�V\VWHP��KRZ�5DFKHO�&DUVRQ�FKDOOHQJHG�WKH�$PHULFDQ�UXOLQJ�FODVV�
IRU�WKH�JRRG�RI�KXPDQLW\� 

5DFKHO�&DUVRQ�ZDV�DQ�$PHULFDQ�PDULQH�
ELRORJLVW� ZKRVH� LQÀXHQWLDO� ERRNV�
FRQWULEXWHG� WR� WKH� ELUWK� RI� WKH� JOREDO�
HQYLURQPHQWDO�PRYHPHQW�  
6KH�ZDV� LQWHUHVWHG� LQ� WKH� QDWXUDO� ZRUOG��
SDUWLFXODUO\� WKH� RFHDQ�� VLQFH� VKH� ZDV� D�
FKLOG�� 7KDW� LV� ZK\� VKH� GHFLGHG� WR� VWXG\�
ELRORJ\�DW�-RKQV�+RSNLQV�8QLYHUVLW\��EXW�
XQIRUWXQDWHO\�� VKH� ZDVQ¶W� DEOH� WR� JHW� D�
GRFWRUDWH�EHFDXVH�RI�VHYHUDO�IDPLO\�LVVXHV� 

,W� LV�ZRUWK�SRLQWLQJ�RXW� WKDW�VKH�ZDV�QRW�
RQO\�D�PLQG-EORZLQJ�VFLHQWLVW��EXW�DOVR� D�
UHPDUNDEOH�KDQG�ZULWHU�� ,QGHHG�� LQ�RUGHU�
WR�VROYH�KHU�FULWLFDO�¿QDQFLDO�VLWXDWLRQ��VKH�
VWDUWHG� WR� ZRUN� DV� D� ZULWHU� IRU� D� UDGLR�
VHULHV� HQWLWOHG� 5RPDQFH� 8QGHU� WKH�
:DWHUV�� 7KH� FKDQQHO� ZDV� RZQHG� E\� WKH�
8QLWHG� 6WDWHV� %XUHDX� RI� )LVKHULHV� DQG��
ZKLOH�EHJLQQLQJ�ZLWK�RQO\�D�SDUW-WLPH�MRE��
VKH� EHFDPH� WKH� VHFRQG� ZRPDQ� WR� EH�

KLUHG� IXOO� WLPH�� $IWHU� D� IHZ� \HDUV� VKH�
SXEOLVKHG� WKH� ¿UVW� RI� KHU� WKUHH� ERRNV�
DERXW� WKH� RFHDQ�� LQ�ZKLFK� VKH� FRQYH\V� D�
FRPELQDWLRQ� EHWZHHQ� VFLHQFH� DQG�
PHGLWDWLRQ�ZLWK�WKH�ZRUOG�XQGHUZDWHU��,W�
ZDV� QDPHG�8QGHU� WKH� 6HD�:LQG�� ,Q� WKH�
IROORZLQJ� \HDUV� VKH� SXEOLVKHG� WZR� PRUH�
ERRNV��7KH�6HD�$URXQG�8V�DQG�7KH�(GJH�
RI� WKH� 6HD�� WKXV� IRUPLQJ� D� WULORJ\� DQG�
EHFRPLQJ� TXLWH� ZHOO-NQRZQ� LQ� WKDW�
SHULRG�� ,W�ZDV�PD\EH� IRU� WKLV�UHDVRQ�WKDW�
VKH� EHJDQ� WR� XVH� KHU� RFFXSDWLRQ� RQ� D�
UDGLR�VWDWLRQ�WR�GHQRXQFH�WKH�PRVW�FULWLFDO�
FKDQJHV�WKDW�DɣHFW�QDWXUH� 

³:KDW�KDV�DOUHDG\�VLOHQFHG�WKH�YRLFHV�
RI�6SULQJ"´ 

5DFKHO�&DUVRQ 

+RZHYHU�� KHU� PRVW� IDPRXV� ZRUN� ZDV�
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SXEOLVKHG� LQ�ɲɺɷɳ�ZLWK� WKH� WLWOH� RI�6LOHQW�
6SULQJ��$IWHU�\HDUV�RI�UHVHDUFK�RQ�WKH�XVH�
RI�V\QWKHWLF�SHVWLFLGHV��&DUVRQ�GHFLGHG�WR�
GHFODUH�WKH�KDUPIXO�HɣHFWV�RI�WKHP�RQ�WKH�
HQYLURQPHQW��6KH�WXUQHG�KHU�DWWHQWLRQ�WR�
WKH� ZD\V� LQ� ZKLFK� KXPDQ� DFWLRQV�
LQÀXHQFH�WKH�EDODQFH�RI�QDWXUH��SULPDULO\�
IRFXVLQJ�KHU�GLVFXVVLRQ�RQ�WKH�GDQJHURXV�
XVH� RI� ''7�� ,W� LV� NQRZQ� WKDW� ''7� ZDV�
RULJLQDOO\� XVHG� GXULQJ� :RUOG� :DU� ,,� WR�
SURWHFW� VROGLHUV� IURP� LQVHFW-ERUQH�
GLVHDVHV�� DQG� WKHQ� WKDW� WKH� 8�6��
'HSDUWPHQW� RI� $JULFXOWXUH� WULHG� WR�
FHOHEUDWH� WKH� EHQH¿WV� RI� WKLV� DZIXO�
SHVWLFLGH� LQ� RUGHU� WR� H[SDQG� LWV�
FRQVXPSWLRQ�� 1HYHUWKHOHVV�� VLQFH� ''7�
GRHV� QRW� GLVVROYH� LQ� ZDWHU�� &DUVRQ�
DVVHUWHG� WKDW� LW� ZRXOG� UHPDLQ� LQ� WKH�
HQYLURQPHQW�� DQG� XQGHUOLQHG� WKLV�
LPSRUWDQFH� IURP�D� JHQHWLF�SRLQW� RI� YLHZ��
,Q� IDFW�� WKH� WHUULEOH� SHVWLFLGH� ZRXOG�
DFFXPXODWH�QRW�RQO\� LQ� WKH�HQYLURQPHQW��
EXW� DOVR� LQ� WKH� ERGLHV� RI� LQVHFWV�� LQ� WKH�
DQLPDOV� WKDW�DWH� WKRVH� LQVHFWV�DQG�¿QDOO\�
ZLWKLQ�KXPDQ�ERGLHV�  
 
$V�\RX�FDQ�LPDJLQH��WKH�UHVSRQVH�WR�6LOHQW�
6SULQJ� ZDVQ¶W� IXOO\� SRVLWLYH�� &DUVRQ�
FKDOOHQJHG� WKH� HFRQRPLF� LQWHUHVWV� RI� WKH�
JRYHUQPHQW� DQG� WKH� FKHPLFDO�
FRPSDQLHV�  

³:K\�D�VSLQVWHU�ZLWK�QR�FKLOGUHQ�ZDV�
VR�FRQFHUQHG�DERXW�JHQHWLFV"´ 

7KH�IRUPHU�6HFUHWDU\�RI�$JULFXOWXUH��(��7��%HQVRQ 

&DUVRQ�ZDV�FRQVLGHUHG�D�FRPPXQLVW�ZKR�
VSUHDG� VLQLVWHU� LQÀXHQFHV� DPRQJ� SXEOLF�
RSLQLRQ��,Q�VSLWH�RI�WKLV��KHU�FRPELQDWLRQ�
RI�VFLHQWL¿F�NQRZOHGJH�DQG�SRHWLF�ZULWLQJ�
UHDFKHG�D�ZLGH�DXGLHQFH�DQG�KHOSHG�ELUWK�

WKH�HQYLURQPHQWDO�PRYHPHQW�DJDLQVW�WKH�
XVH� RI� ''7�� 7KH� GDQJHUV� RI� FKHPLFDOV�
ZHUH� QRW� IXOO\� XQGHUVWRRG�� &DUVRQ�
DɤUPHG� WKDW� KXPDQV� VKRXOG� VWRS�
SUHWHQGLQJ�WR�FRQWURO�QDWXUH�DQG�WKDW�WKH\�
KDG� WR� VWDUW� FXOWLYDWLQJ� ³PDWXULW\� DQG�
PDVWHU\��QRW�RI�QDWXUH��EXW�RI�RXUVHOI´�  
 
&DUVRQ� GLHG� RI� FDQFHU� LQ� ɲɺɷɵ�� RQO\� WZR�
\HDUV� DIWHU� WKH� SXEOLFDWLRQ� RI� 6LOHQW�
6SULQJ��+HU� ZRUN� KDG� LQÀXHQFHG� PDQ\�
JHQHUDWLRQV� RI� HQYLURQPHQWDO� DFWLYLVWV�
WKDW� VWUXJJOHG� WR� REWDLQ� WKH� 1DWLRQDO�
(QYLURQPHQWDO� 3ROLF\� $FW� DQG� (3$�
�(QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\��
ZKLFK� ¿QDOO\�� LQ� ɲɺɸɳ�� LVVXHG� D� SDUWLDO�
EDQ�RQ�WKH�XVH�RI�''7� 
 

%HDWULFH�%RFFDGLIXRFR 

5DFKHO�&DUVRQ 
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'HDU�LQWHUYLHZHH��SOHDVH�LQWURGXFH�
\RXUVHOI� 

+HOOR��,�DP�D�IHOORZ�DHURVSDFH�HQJLQHHU��,�
GLG� D� 3K'� KHUH� DW� WKH� &,&/R3(�
ODERUDWRU\�� EXW� ,� DP� QRZ � ZRUNLQJ� DV� D�
/DERUDWRU\� (QJLQHHU� IRU� WKH� 5	'�
GHSDUWPHQW� RI� (OHFWUROX[�� IRFXVLQJ� RQ�
&)'�� 0HDQZKLOH�� ,� DP� FXOWLYDWLQJ� P\�
RWKHU�SDVVLRQ��GRLQJ�D�0DVWHU� LQ�6FLHQFH�
&RPPXQLFDWLRQ� DQG� ZULWLQJ� IRU� WKH�
&RPPXQLFDWLRQ� 2ɤFH� RI� 8QLYHUVLW\� RI�
)HUUDUD�� LW¶V� VR� QLFH� WR� DFWXDOO\� WDNH�
VFLHQFH� RXW� RI� WKH� ODEV� DQG� ZULWH� IRU� D�
JHQHUDO�DXGLHQFH� 
$V�\RX�NQRZ��(XURDYLD�)RUOL-%RORJQD�KDV�
D� YHU\� VSHFLDO� SODFH� LQ�P\� KHDUW�� VLQFH� ,�
ZDV�RQH�RI�WKH�FR-IRXQGHUV�WZR�\HDUV�DJR��
LW¶V� DPD]LQJ� WR� VHH�KRZ� IDU� \RX�JX\V� DUH�
WDNLQJ�LW��LW�ZDUPV�P\�KHDUW�  

 

+RZ�GLG�\RX�PHHW�WKH�JLUOV�RI�WKH�
IHPPLQLVW�FROOHFWLYH�0RQQDOLVD"  

,W¶V� DFWXDOO\� TXLWH� IXQQ\� EHFDXVH� ,� PHW�
*LDGD� �RQH� RI� WKH� WKUHH� IRXQGLQJ� JLUOV��

RQH�QLJKW�ODVW�VXPPHU��RXWVLGH�WKH�³%LIRU´�
SXE� KHUH� LQ� )RUOu��ZH�ZHUH� ERWK� DUJXLQJ�
ZLWK�D�JX\�RYHU�IHPLQLVW� LVVXHV��,¶G�QHYHU�
PHW� KHU� EHIRUH� EXW� ZH� ZHUH� VWURQJO\�
DJUHHLQJ� RQ� HYHU\WKLQJ�� ZH� MXVW� FOLFNHG��
:H�UDQGRPO\�PHW�D�IHZ�RWKHU�WLPHV�DW�WKH�
SXE�� DQG� VWDUWHG� WDONLQJ�� $IWHU� D� IHZ�
ZHHNV� VKH� WH[WV� PH� DVNLQJ� WR� PHHW� XS�
ZLWK� WZR� RWKHU� JLUOV�� 6RQMD� DQG�&ODULVVD��
WR� GLVFXVV� DQ� LGHD� VKH� KDG�� WR� IRXQG� D�
IHPLQLVW� FROOHFWLYH� KHUH� LQ� )RUOu�� ,� GLGQ¶W�
QHHG�PXFK�HOVH�WR�EH�FRQYLQFHG��EXW�,�KDG�
VRPH�UHVHUYDWLRQV�DW�WKH�EHJLQQLQJ��,�KDG�
D�ORW�RQ�P\�SODWH�DW�WKDW�WLPH�DQG�,�ZDVQ¶W�
WRR�VXUH�DERXW�ZRUNLQJ�ZLWK�SHRSOH�,�KDG�
QHYHU�HYHU�PHW�EHIRUH��$JDLQ��,�ZDV�VXSHU�
OXFN\��HLJKW�PRQWKV� LQ�DQG�,�DP�DPD]HG�
DW� KRZ� TXLFNO\� RXU� IULHQGVKLS� GHYHORSHG�
DQG� KRZ� ZH� MXVW� UHDOO\� JRW� RQ�� 7KLV�
GRHVQ¶W� PHDQ� ZH� DJUHH� RQ� HYHU\WKLQJ�
KRZHYHU�� ZKLFK� ZRXOGQ¶W� EH� IXQ� RU�
HQULFKLQJ�� EXW� ZH� OHDUQ� D� ORW� IURP� HDFK�
RWKHU� DQG� IURP� RXU� GLɣHUHQW�
EDFNJURXQGV� 
 

,QWHUYLHZ�ZLWK�/XFLD�0DVFRWHOOL 
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:K\� GLG� \RX� GHFLGH� WR� FUHDWH����
0RQQDOLVD" 
0RQQDOLVD�ZDV�ERUQ�IURP�RXU�QHHG�WR�EH�
DFWLYH� SURPRWHUV� DQG� SDUW� RI� WKH� FKDQJH�
WKDW� ZH� ZDQW� WR� VHH� LQ� WKH� ZRUOG�� )URP�
RXU� XUJHQF\� WR� GLVPDQWOH� WKH� GDQJHURXV�
VWHUHRW\SHV� WKDW� ZH� ZLWQHVV� GDLO\� LQ� RXU�
VRFLHW\�� D� VRFLHW\� WKDW� LV�� VWLOO�� SDWULDUFKDO�
DQG�GLVFULPLQDWRU\��:H�KDYH�WDONHG�D� ORW��
DVNHG� TXHVWLRQV�� TXHVWLRQHG� RXUVHOYHV��
DFFHSWHG� RXU� GLɣHUHQFHV�� RXU� LGHDV�� RXU�
VWRULHV� DQG� RXUVHOYHV�� :H� ZDQWHG� WR�
FUHDWH�D�VSDFH�ZKHUH�HYHU\RQH�ZRXOG�IHHO�
DV� ZHOFRPH� DV� ZH� GLG�� :H� DOVR� UHDOLVHG�
WKDW� IHPLQLVP� LV� VWLOO� D� EDG� ZRUG�� :H�
ZDQW�WR�VSUHDG�WKH�LGHD�RI�ZKDW�LW�WUXO\�LV��
¿JKWLQJ�IRU�HTXDOLW\�  

 

:KDW�SURMHFWV�DUH�LQ�VWRUH" 
%HLQJ� ERUQ� LQ� WKH� PLGVW� RI� D� JOREDO�
SDQGHPLF�PHDQW�WKDW��VR�IDU��ZH�RQO\�GLG�
D� IHZ� HYHQWV� LQ� SHUVRQ�� EXW� KDYH� EHHQ�
DFWLYH� RQ� VRFLDO� PHGLD��
#PRQQDOLVDFROOHWWLYR�� :H� ZULWH� DUWLFOHV�
DERXW� DQ\� W\SH� RI� WRSLF�� 6R� IDU� ZH¶YH�
WRXFKHG� RQ� LQWHUVHFWLRQDOLW\�� ERG\�
SRVLWLYLW\�� UHODWLRQVKLSV� DQG� VH[�ZRUNHUV��
:H� DOVR� KDYH� D� PRQWKO\� SRGFDVW�� ,O�
VDORWWR� GL� 0RQQDOLVD�� ZKHUH� ZH� WDON� WR�
RXU� JXHVWV� DERXW� WKHLU� H[SHULHQFHV� DQG�
LGHDV� RQ� IHPLQLVP��2XW� RI� IRXU� HSLVRGHV��
ZH� KDG� WKUHH�PHQ� MRLQLQJ�� WKLV�PDGH� XV�
YHU\�KDSS\��EHFDXVH�LW�JLYHV�XV�WKH�FKDQFH�
WR�¿JKW�WKH�GDQJHURXV�LGHD�WKDW�IHPLQLVP�
LV� MXVW� IRU� ZRPHQ�� XVXDOO\� D� ZHDSRQ�
DJDLQVW�PHQ��$V� WKH�ZULWHU�&KLPDPDQGD�
1JR]L�$GLFKLH�VD\V�� 

:H�VKRXOG�DOO�EH�IHPLQLVWV� 

$Q\ZD\�� ZH� DUH� ZDLWLQJ� IRU� WKLQJV� WR�
VORZO\� VWDUW� DJDLQ�� WR� LQFOXGH� PRUH� DQG�
PRUH� SHRSOH� LQ� RXU� SURMHFWV� DQG� WR�
RUJDQLVH� HYHQWV� KHUH� LQ� )RUOu� DQG�
VXUURXQGLQJ�DUHDV� 

 

,W¶V�QRW�WKH�¿UVW�WLPH�WKDW�\RX�¿JKW�
IRU�JHQGHU�HTXDOLW\��HVSHFLDOO\�LQ�WKH�
VFLHQWL¿F�¿HOG��:KHQFH�ZDV�LW�ERUQ" 
$V� DQ� HQJLQHHU�� ,¶YH� YHU\� RIWHQ� EHHQ� WKH�
RQO\� ZRPDQ� LQ� WKH� URRP�� RU� RQH� RI� WKH�
IHZ��,�ZDQWHG�WR�NQRZ�ZK\�WKHUH¶V�VR�IHZ�
ZRPHQ� LQ� 67(0� ¿HOGV�� :KHQ� VHHLQJ�
\RXU�FODVVHV�QRZ��,�DP�YHU\�KDSS\�WR�VHH�
SHUFHQWDJHV� ULVLQJ�� VR� PXFK� KDV� EHHQ�
GRQH� LQ� WKHVH� SDVW� \HDUV� DQG� ZH� DUH�
ZLWQHVVLQJ� D� VORZ� FKDQJH� LQ�PLQGVHW�� VR�
WKH� GLUHFWLRQ� LV� D� JRRG� RQH�� %XW� WKHUH¶V�
VWLOO� PXFK� WR� GR�� 7KHUH� DUH� PDQ\�
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VWHUHRW\SHV� WKDW� KDYH� EHHQ� HPEHGGHG� LQ�
RXU�EUDLQV�VLQFH�ZH�ZHUH�OLWWOH��ZK\�GR�ZH�
JLYH� GROOV� WR� JLUOV� DQG� FDUV� RU� WRROV� WR�
ER\V"� :K\� GR� ZH� HGXFDWH� JLUOV� WR� EH�
FDUHUV�DQG�ER\V�WR�EH�H[SORUHUV"�2I�FRXUVH�
WKLV� LV� QRW� DOZD\V� WKH� FDVH�� EXW� LW� KDV� D�
JUHDWHU� LPSDFW� RQ� WKH� FKRLFHV� ZH� PDNH�
ODWHU� LQ� OLIH�� WKH� LQWHUHVWV�ZH�GHYHORS�DQG�
WKH� H[SHFWDWLRQV� ZH� KDYH� DERXW� RWKHUV��
-XVW�WKLQN�WKDW�RQO\�ɴ��RI�1REHO�ZLQQHUV�
LQ�67(0�VXEMHFWV��IURP�ɲɺɱɲ�WR�ɳɱɳɱ�DUH�
ZRPHQ��2I�FRXUVH� WKH�VLWXDWLRQ�ZDV�YHU\�
GLɣHUHQW� DQG� LW� LV� VORZO\� FKDQJLQJ��
HVSHFLDOO\� DW� WKH� ³ORZHU´� OHYHO�� ZH� DUH�
VHHLQJ� PRUH� ZRPHQ� HQUROOHG� LQ� 67(0�
VWXGLHV�� EXW� WKH� KLJKHU� WKH� OHYHO� WKH\�
RFFXS\��WKH�PRUH�LVRODWHG�WKH\�DUH��,W� LV�D�
ZHOO-NQRZQ�SKHQRPHQRQ��FDOOHG�³OHDNLQJ�
SLSHOLQH´�� ZKLFK� FDQ� DOVR� EH� VHHQ� E\�
ORRNLQJ�DW�WKH�DQQXDO�JHQGHU�UHSRUW�RI�RXU�

8QLYHUVLW\�� DW�KLJKHU� OHYHOV�� VFLHQFH� ORVHV�
FRQWULEXWLRQ� IURP� ZRPHQ� �IRU� LQVWDQFH��
WKH� GHSDUWPHQW� RI� LQGXVWULDO� HQJLQHHULQJ�
KDV� QR� IHPDOH� SURIHVVRU��� 7KLV� GRHV� QRW�
GHSHQG�RQO\�RQ�HGXFDWLRQ�RU�LQWHUHVW�WKDW�
,�ZDV�PHQWLRQLQJ�EHIRUH��)RU�LQVWDQFH��LQ�
FDVH� \RX� ZDQW� WR� EXLOG� D� IDPLO\�� WKH�
EXUGHQ� RI� PRWKHUKRRG� LV� VWLOO� RQ� WKH�
ZRPHQ¶V� VKRXOGHUV� IRU� WKH� PDMRULW\� RI�
FDVHV��DFWLQJ�DV�D�GHWHUUHQW�IRU�DQ\RQH�  

 

<RX¶YH�FUHDWHG�D�SRGFDVW�ZKHUH�\RX�
LQWHUYLHZ�ZRPHQ�VFLHQWLVWV��:KDW�

KDYH�\RX�OHDUQHG" 
<HV�� ,W¶V� FDOOHG� ³8Q� ODERUDWRULR� WXWWR� SHU�
VH´� �³$� ODE�RI�KHU�RZQ´��� LQVSLUHG�E\�RQH�
RI�P\� IDYRXULWH�ZULWHUV��9LUJLQLD�:RROI�� ,�
PDGH� LW� LQ� FROODERUDWLRQ� ZLWK� 6KH� ,V� D�
6FLHQWLVW�� DQ� DVVRFLDWLRQ� WR� SURPRWH�
ZRPHQ� LQ� VFLHQFH�� ,� ZDQWHG� WR� FUHDWH�
VRPHWKLQJ� WR� SURPRWH� WKH� UHVHDUFK� RI�
LWDOLDQ�ZRPHQ� LQ� VFLHQFH� DQG� WR� VHUYH� DV�
UROH�PRGHOV�IRU�DQ\RQH�UHDOO\��,�PHW�VRPH�
LQFUHGLEOH� VFLHQWLVWV� DQG� OHDGHUV� WKDW�
NLQGO\� DQG�SURXGO\� RSHQHG�� YLUWXDOO\�� WKH�
GRRUV� RI� WKHLU� ODE� WR� VKRZ� WKH� DPD]LQJ�
WKLQJV� WKH\� GR� LQ� WKHLU� HYHU\GD\� OLIH��:H�
WDONHG� DERXW� JHQGHU� GLɣHUHQFHV� LQ�
PHGLFLQH�ZLWK�'U��6LOYLD�'H�)UDQFLD��GLG�
\RX� NQRZ� WKDW� PHGLFLQHV� DUH� DFWXDOO\�
WHVWHG�RQO\�RQ�PHQ�� DQG� WKLV�PHDQV� WKDW�
LQ� WKH� PDMRULW\� RI� FDVHV�� XV� ZRPHQ� DUH�
DOZD\V� WDNLQJ� KLJKHU� GRVHV� WKDQ� ZH�
VKRXOG"�'U�� $QQD� *UDVVHOOLQR�� GLUHFWRU�
RI� WKH� )HUPL/DE� LQ� &KLFDJR�� WROG� PH�
DERXW� WKH� TXDQWXP� FRPSXWHU� WKH\� DUH�
EXLOGLQJ�� WKH� PRVW� SRZHUIXO� FRPSXWHU�
HYHU�PDGH�� ,I� WKDW� LV� QRW�PLQGEORZLQJ�� ,�
GRQ¶W�NQRZ�ZKDW�LV� 
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,�ZHQW�GHHSHU� LQWR�WKH�VFLHQFH�RI�JHQGHU�
VWXGLHV�� KDSSLO\� FRPELQLQJ� P\� ELJJHVW�
MR\V� LQ� OLIH�� VFLHQFH� DQG� IHPLQLVP��'U��
7XOOLD� 7RVFKL� H[SODLQHG� KRZ� WR�
LPSOHPHQW�D�*HQGHU�(TXDOLW\�3ODQ�RQ�D�
(XURSHDQ�VFDOH�ZKLFK�FDQ�EH�DGDSWHG�WR�
GLɣHUHQW� UHDOLWLHV�� $� YHU\� IDVFLQDWLQJ�
LQWHUYLHZ� ZDV� WKDW� ZLWK� 'U�� 6DEULQD�
0DVLHUR�� VKH� OLWHUDOO\� WRRN� PH� RQ� D�
MRXUQH\� DURXQG� WKH� 8QLYHUVH� DQG�
EH\RQG��WDONLQJ�DERXW�H[RSODQHWV�DQG�OLIH�
DV�DQ�DVWURSK\VLFLVW��,�DOVR�ZDQWHG�WR�DGG�
D� \RXQJ� UHVHDUFKHU� YRLFH�� (OHRQRUD�
3LHUVDQWL�� 3K'� VWXGHQW� LQ� $SSOLHG�
0DWKHPDWLFV� DW� 8QLYHUVLW\� RI� 2VOR��
WDONHG� DERXW� WKH� KLJKV� DQG� ORZV� RI� WKH�
3K'�� D� UHFLSH� WR� JR� WKURXJK� WR� KDYH� D�
URXJK� LGHD� ZKDW� WR� H[SHFW� LI� \RX� DUH�
SOD\LQJ� ZLWK� WKH� LGHD� RI� HPEDUNLQJ� LQ�
RQH�  
,� DOVR� WRRN� WKH� FKDQFH� WR� LQYHVWLJDWH� WKH�
UROH� RI� IDLOXUH� LQ� VFLHQFH�� :RPHQ�� LQ�
JHQHUDO�� DUH� PRUH� DIUDLG� WR� IDLO�� ZH� DUH�
HGXFDWHG� WR� EH� SHUIHFW�� RU� VWULYH� WR� EH��
7KLV� VWRSV� XV� IURP� WU\LQJ�� IURP� MXVW�
GLYLQJ�LQWR�H[SHULHQFHV�DQG�OHDUQLQJ�IURP�
RXU� PLVWDNHV�� D� FUXFLDO� VWHS� IRU� JURZLQJ�
DQG� JHWWLQJ� PRUH� DQG� PRUH�
FRQ¿GHQFH��DQG� GLVFRYHULQJ� QHZ� WKLQJV�
�TXLWH�LPSRUWDQW�LI�\RX�DUH�D�UHVHDUFKHU����
7KDW¶V� ZK\� DW� WKH� HQG� RI� HDFK� HSLVRGH� ,�
DVN� IRU� D� IXQQ\� HSLVRGH� RI� IDLOXUH� WKH\�
UHPHPEHU�DQG�ZKDW�WKH\�OHDUQHG�IURP�LW��
,� ZDQWHG� WR� VKRZ� WKDW� HYHQ� YHU\�
VXFFHVVIXO� OHDGHUV� DQG� VFLHQWLVWV� GLG� DQG�
VWLOO�GR�PDNH�PLVWDNHV��DQG�WKDW�GRHV�QRW�
WDNH� DQ\WKLQJ� DZD\� IURP� DFKLHYLQJ�
DPD]LQJ�UHVXOWV� 

 

$Q\�LGHDV�IRU�IXWXUH�SURMHFWV�LQ�
PLQG" 

,�KDYH�D�QHZ�OLQH�XS�IRU�PRUH�HSLVRGHV�RI�
³8Q� ODERUDWRULR� WXWWR� SHU� VH´�� ZKHUH� DQ�
(XURDYLD�$OXPQL� FRXOG� DFWXDOO\� VKRZ�XS�
DQG� WDON� DERXW� KHU� LPSUHVVLYH� FDUHHU� ZH�
FDQ� DOO� GUDZ� VRPH� LQVSLUDWLRQ� IURP��
&RQFHUQLQJ� 0RQQDOLVD�� ZH� KDYH� VRPH�
SURMHFWV� ERLOLQJ� DZD\� LQ� WKH� SRW�� VR� NHHS�
DQ�H\H�RQ�WKH�SDJH�DQG�IHHO�IUHH�WR�VXJJHVW�
RU�JHW� LQ�FRQWDFW�ZLWK�XV� LI�\RX�KDYH�DQ\�
LGHDV��$V�,�ZDV�VD\LQJ��ZH�ORYH�GLVFXVVLQJ�
LGHDV�ZLWK�SHRSOH�DQG�JHWWLQJ� LQSXW� IURP�
WKHP��EHFDXVH�WKDW¶V�WKH�YRLFH�ZH�ZDQW�WR�
DPSOLI\� 

 

7KDQN�\RX�/XFLD� 
 

(OHQD�7RQXFFL 
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$�FKDRWLF�MRXUQH\�LQWR�DUFKLWHFWXUH 

7KH�SXUVXLW� RI� SHUIHFWLRQ��ZKHQ� VFLHQFH� DQG� QDWXUH� OHDG�PHQ� WR� EXLOG�
WKH� JUHDWHVW� RI� WKLQJV�� 7KH� UROH� RI� WKH� P\VWHULRXV� DQG� IDVFLQDWLQJ�
�*ROGHQ�5DWLR�� LQ�DUFKLWHFWXUH�DQG� WKH� IXVLRQ�RI� VFLHQFH�DQG�QDWXUH� LQ�
WKH�%XUM�.KDOLID� 

:$51,1*�� 

7+,6�$57,&/(�&28/'�,1'8&(�7+(�5($'(5�72�%(��&5($7,9(��
3/($6(�)$67(1�<285�6($7%(/76 

$V�KXPDQV��ZH�ORYH�EHOLHYLQJ�WKDW�QDWXUH�
DQG� WKH� FRXUVH� RI� RXU� OLIH� IROORZV� SHUIHFW�
SDWWHUQV�UXOHG�E\�ULJRURXV�ODZV�  
 
:H� DOZD\V� UHPDLQ�
HQFKDQWHG� ZKHQ�
ZH� ORRN� DW�
VWUXFWXUHV� VXFK� DV�
WKH�3DUWKHQRQ� DQG�
WKH� 7DM� 0DKDO��
%RWK� ZHUH� EXLOW�
DFFRUGLQJ� WR� WKH�
JROGHQ� UDWLR��
QDPHO\�� D�
SDUWLFXODU�

SURSRUWLRQ� NQRZQ� VLQFH� WKH� WLPH� RI�
DQFLHQW� *UHHNV� ZKLFK� UHSUHVHQWV�
KDUPRQ\� DQG� V\PPHWU\�� (YHQ� VRPH�
SODQWV� DQG� RUJDQLVPV� H[KLELW� WKH� JROGHQ�

UDWLR�� $QRWKHU�
PDJLF� VWUXFWXUH�
REVHUYDEOH� LQ�
QDWXUDO� URFNV� DUH�
DUFKHV�  
:H� FRXOG� DVN�
RXUVHOYHV�� ³:K\�
DUH�WKH\�VWDQGLQJ"´�
7KH� DQVZHU� LV��
³%HFDXVH� RI� VFLHQFH�
DQG�PDWKHPDWLFV´�  
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2XU� EUDLQ� LV� ELDVHG� WR� ¿QGLQJ� UHJXODU�
SDWWHUQV� LQ� HYHU\GD\� OLIH�� VHDUFKLQJ� IRU�
DQVZHUV� RIWHQ� SUHFRFLRXVO\�� ,Q� WKLV�
MRXUQH\�ZH�ZLOO�GLVFRYHU�KRZ�DUFKLWHFWXUH�
LV� D� IRUP� RI� DUW�� WKH� SK\VLFV� DQG�
HQJLQHHULQJ� EHKLQG� LW�� DQG� RXU� PLQG¶V�
SURMHFWLRQ� RQ� KXPDQ� QDWXUH��:H� VKRXOG�
WKDQN� WKH� JUHDW� ZRUN� RI� WKHVH� EULOOLDQW�
VFLHQWLVWV��SDWURQV�DQG�DUWLVWV� 
 
/HW¶V� VWDUW� ZLWK� WKH� JROGHQ� UDWLR�� ,I� \RX�
WDNH� D� OLQH� RI� OHQJWK�
³F´� DQG� GLYLGH� LW� LQWR�
WZR�VPDOOHU�VHJPHQWV�
³D´� DQG� ³E´�� ZLWK� ³D´�
EHLQJ� DERXW� ɲ�ɷɲɹ[�
ODUJHU� WKDQ� ³E´�� WKHLU�
UDWLR� LV� DQ� LUUDWLRQDO�
QXPEHU� FDOOHG� WKH�
*ROGHQ� 5DWLR�� :H�
¿QG�WKLV�*ROGHQ�5DWLR�
LQ� D� ORW� RI� KXPDQ�
DUFKLWHFWXUH��GDWLQJ�WR�
HYHQ� EHIRUH� WKH�
*UHHNV�� DULVLQJ�
WKURXJK� WKH� SRUWUDLW�
RI�0RQQD�/LVD�DQG�LQ�
)LERQDFFL¶V� VHTXHQFH��
ZKHQ� LW� DSSURDFKHV�
LQ¿QLW\�� WKH�
SURSRUWLRQ�EHWZHHQ�WKH�QH[W�DQG�SUHYLRXV�
QXPEHU�FRQYHUJH�WR�WKLV�*ROGHQ�5DWLR�  
 
7KLV� PDJLF� QXPEHU� LV� DOVR� SUHVHQW� LQ�
SODQWV� DQG� LQ� WKH� VSLUDO� RI� WKH� QDXWLOXV��
)RU�D�FHUWDLQ�WLPH��LW�ZDV�EHOLHYHG�WKDW�WKH�
VWUDQGV� RI� '1$� LWVHOI� H[KLELWHG� WKH�
*ROGHQ� 5DWLR�� EXW� LW� ZDV� HYHQWXDOO\�
SURYHG�ZURQJ� GHVSLWH� WKH� QXPEHU� EHLQJ�
VLPLODU��7KLV�QXPEHU�LV�DV�FDWDVWURSKLF�DV�

WKH� 3\WKDJRUHDQV¶� GLVFRYHU\� RI� WKH�
LUUDWLRQDOLW\�RI�WKH�VTXDUH�URRW�RI�ɳ��ZKLFK�
EURXJKW�DERXW�WKH�VHQWHQFLQJ�RI�GHDWK�E\�
GURZQLQJ�WR�WKH�GLVFRYHUHUV« 
 
2XU� OLIH� LV� IXOO� RI� VXUSULVHV�� VRPHWLPHV�
SRVLWLYH�� VRPHWLPHV� QRW��+RZHYHU��ZKHQ�
ZH� EHOLHYH� WKDW� VRPHWKLQJ� LV� SHUIHFW� ZH�
EHFRPH� ZLOOLQJ� WR� GR� DQ\WKLQJ� WR� SURYH�
LW�  
7KLV�LV�ZKDW�H[DFWO\�KDSSHQHG��,I�ZH�QRZ�

EULQJ�RXU� OLQH�XS� WR�D�
KLJKHU� GLPHQVLRQ��ZH�
UHWULHYH� D� *ROGHQ�
5HFWDQJOH� DQG�
SV\FKRORJLFDO� VWXGLHV�
KDYH� SURYHG� LW� WR� EH�
WKH� PRVW� EHDXWLIXO�
UHFWDQJOH� LQ� WKH�
ZRUOG�� :H� FDQ� HYHQ�
¿QG� LW� LQ� WKH� /H�
&RUEXVLHU� PRYHPHQW�
LQ� WKH� ɳɱWK� FHQWXU\��
ZKLFK�H[SODLQV�ZK\�LW�
LV� VR� IUHTXHQWO\� XVHG�
LQ�DUFKLWHFWXUH� 
 
%HDXW\�� LPSUHVVLRQ�
DQG�PDMHVW\�LV�ZKDW�D�
PHGLHYDO� (XURSHDQ�

3ULQFH� �RU� D� PRGHUQ� $UDE� VKHLN�� ZRXOG�
KDYH� EHHQ� SUHVHQWHG� WR� D� FLWL]HQ� FRPLQJ�
IURP� DQRWKHU� NLQJGRP�� 'XULQJ� WKH�
ɲɲɱɱV�� LQ� )UDQFH�� WKH� JRWKLF� DUFKLWHFWXUH�
EHFDPH� SRSXODU�� KLJK� DQG� LPSRQHQW�
FKXUFKHV� EHDXWLIXOO\� GHFRUDWHG� RQ� WKH�
RXWVLGH� ZLWK� DPD]LQJ� VFXOSWXUHV� ZLWK�
PRUH�GHWDLO�WKDQ�WKH�.LQJ¶V�SRUWUDLWV��DQG�
EULJKW� RQ� WKH� LQVLGH�� 7KLV� LV� WKH� ZD\�
KXPDQV� OLNH� WR� DSSHDU� LQ� IURQW� RI�
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XQNQRZQ�SHRSOH��$OO�PRGHOOHG� IROORZLQJ�
WKH�*ROGHQ�5DWLR�  
 
)RU�D�ORQJ�WLPH��WKHVH�EXLOGLQJV�ZHUH�WKH�
OLPLW�RI�FRQVWUXFWLRQ�DOWLWXGH��,W�ZDV�RQO\�
UHFHQWO\� WKDW� VN\VFUDSHUV� EHJDQ�
DSSHDULQJ� LQ� (XURSH�� GH¿QLWHO\� ODWHU� LQ�
FRPSDULVRQ�WR�$VLD�DQG�1RUWK�$PHULFD�  

7KH� JRWKLF� FDWKHGUDOV� DUH� VXSSRUWHG� E\�
VWUXFWXUHV� IROORZLQJ� WKH� *ROGHQ� 5DWLR��
WKH�DUFKHV��HVSHFLDOO\�WKH�FDWHQDU\��7KH\�
ZHUH� GHVLJQHG� ZLWK� WKH� WDVN� RI� EHDULQJ�
WKH�FKXUFK�DQG�WKHLU�FKDUDFWHULVWLF�VKDSH�
KHOS�H[SODLQ�WKH�LQWHUHVWLQJ�PDWKHPDWLFDO�
DQG� SK\VLFV� SURSHUWLHV� RI� FDWHQDU\�
DUFKHV�� 7KH� DUFK� PDWKHPDWLFDOO\� ORRNV�
OLNH�D�SDUDEROD��GHVFULEHG�ZLWK�K\SHUEROLF�
HTXDWLRQV�� 7R� XQGHUVWDQG� WKHP�
SUDFWLFDOO\�� IROORZ� WKLV� H[DPSOH�� VHDUFK�
IRU�D�FKDLQ��HYHQ�WKDW�RI�\RXU�RZQ�ELNH���
WDNH� LW� IURP� WKH� WZR� H[WUHPHV� DQG� OHW� LW�
IDOO�GRZQ�WKH�FHQWHU��FRQJUDWXODWLRQV�\RX�

KDYH�D�FDWHQDU\�  
 
7KLV� VSHFL¿F� LQWXLWLRQ� ZDV� UHFRUGHG� LQ�
RQH�DQHFGRWH�E\�5REHUW�+RRNH��$IWHU�WKH�
JUHDW� ¿UH� RI� /RQGRQ� LQ� ɲɷɷɷ�� WKH�
$UFKLWHFW�&ULVWRSKHU�:UHQ�DVNHG�+RRNH��
³+RZ� FDQ� ,� EXLOG� WKH� ELJJHVW� GRPH�
SRVVLEOH"´���0U��+RRNH��E\�WDNLQJ�D�FKDLQ�

DQG� VKRZLQJ�
WKH�
H[SHULPHQW��
UHSOLHG�WKDW�LQ�
VXFK� D�
FRQ¿JXUDWLRQ��
WKH� ZHLJKW� LV�
XQLIRUPO\�
VXSSRUWHG�
DQG� WKHUHIRUH�
VWDEOH� IRU� WDOO�
VWUXFWXUHV��
1RQHWKHOHVV��
WKH�
PDWKHPDWLFDO�
SURSHUWLHV� RI�
VXFK� D� FXUYH�
ZHUH� GHULYHG�

MXVW� D� FHQWXU\� ODWHU�� DQG� WKH� PRVW�
LPSUHVVLYH� IDFW� LV� WKLV� VSHFL¿F� FXUYH�ZDV�
NQRZQ� E\� DQFLHQW� (J\SWLDQV�� (YHQ� WKH�
%UXQHOOHVFKL� GRPH� IROORZV� D� FDWHQDU\�
SDWK� 
 
&DWHQDU\� FDQ� EH� DUW�� WRR�� 7KH� *DWHZD\�
$UFK�� D� JLDQW� FDWHQDU\�� LV� WKH� V\PERO� RI�
6DLQW� /RXLV� LQ� 0LVVRXUL�� ZKLFK�
VSHFL¿FDOO\� UHSUHVHQWV� WKH� H[SHGLWLRQ�
XQGHUWDNHQ�E\�/RXLV� DQG�&ODUN� LQ�ɲɹɱɵ��
'RRUV� DQG� JDWHV� DUH� DOVR� VXSSRUWHG� E\�
DUFKHV��EXW�ZK\�QRW�GHFRUDWH�WKHP""�7KH�
*DWHZD\� $UFK� IXOO\� UHSUHVHQWV� RXU�
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FXULRVLW\� DQG� H[SORUDWLRQV�� DQG� LV� OHVV�
IRFXVHG�RQ�DSSHDUDQFH��,Q�WKH�SDVW��'XNHV�
XVHG� WR� ERDVW� SDODFHV�� SURSHUWLHV� DQG�
UHZDUGV�� 1RZDGD\V�� SHRSOH� ERDVW�
EHDXWLIXO� FDUV�� H[SHQVLYH� FORWKHV� DQG� LW�
KDV�EHFRPH�FRPPRQ�IRU�WKH�VWDWHPHQW� LW�
LV� DOO� DERXW� DSSHDUDQFH� WR� EH� XVHG�� :H�
FRXOG��KRZHYHU��GLVDJUHH�  
 
$V� H[SODLQHG� EHIRUH�� WKH� LQVLGH� RI� VRPH�
EXLOGLQJV� FDQ� FRQWDLQ� SDWWHUQV� RI� DUFKHV�

ZLWK� PDWKHPDWLFDO� DQG� SK\VLFDO�
SURSHUWLHV�� ZKHUH� VSHFL¿F� VWXGLHV� RQ�
PDWHULDOV�KDYH�EHHQ�GRQH�WR�DFKLHYH�WKHVH�
RSHUDV��$UFKHV�DUH�DOVR�SUHVHQW� LQ�QDWXUH�
DQG� DUH� REVHUYDEOH� DOO� DURXQG� WKH� JOREH��
FUHDWLQJ�DPD]LQJ�QDWXUDO�ODQGVFDSHV��,W�LV�
WLPH� WR� DQDO\]H� WKH� FDVH� ZKHUH� VFLHQFH��
DSSHDUDQFH� DQG� QDWXUH� PHHW� WRJHWKHU� WR�
FUHDWH�RQH�RI�WKH�PRVW�H[WUDYDJDQW�SODFHV�
LQ�WKH�ZRUOG��WKH�8QLWHG�$UDE�(PLUDWHV� 
 
$V� D� PDWWHU� RI� IDFW�� XQWLO� VRPH� GHFDGHV�
DJR�� WKH� FLWLHV� RI� $EX� 'KDEL� DQG� 'XEDL�

ZHUH� DQRQ\PRXV� ¿VKHU� YLOODJHV��
+RZHYHU�� DIWHU� WKH� GLVFRYHU\� RI� WKH�
SUHVHQFH�RI�ZLGH�RLO�UHVHUYHV�LQ�WKH�HQWLUH�
(PLUDWHV��VSHFL¿FDOO\�LQ�$EX�'KDEL��WKHVH�
YLOODJHV� JUHZ� XS� HFRQRPLFDOO\� DQG��
OLWHUDOO\�� LQ� KHLJKW�� ,Q� $EX� 'KDEL�� WKH�
VKHLN� DQG� IRXQGHU� RI� WKH� VWDWH�
FRPPLVVLRQHG� D� JLDQW� DQG� JRUJHRXV�
PRVTXH�� :LWK� PLOOLPHWHU� GHWDLOV� DQG�
H[SHQVLYH�GHFRUDWLRQ��LW�LV�SDYHG�ZLWK�WKH�
ELJJHVW� 3HUVLDQ� FDUSHW� LQ� WKH� ZRUOG�� 1RW�

EDG� IRU� D� .LQJ� WKDW� D� FRXSOH� RI� \HDUV�
EHIRUH� UXOHG� D� SRRU� VWDWH� VXEMHFW� WR�
SDQGHPLFV�  
$V�IDU�DV�'XEDL�LV�FRQFHUQHG��ZH�¿QG�WKDW�
WKH�VRXUFH�RI�UHYHQXHV�ZDV�ORZHU�WKDQ�WKH�
RQH�RI�WKH�FDSLWDO�FLW\��7KHUHIRUH��WKH�VKHLN�
GHFLGHG� WR� WUDQVIRUP� 'XEDL� LQWR� D�
¿QDQFLDO�KXE��,Q�DSSUR[LPDWHO\�D�GHFDGH
V�
WLPH�� WDOO� VN\VFUDSHUV� DQG� DOO� NLQGV� RI�
URDGV� DV� ZHOO� DV� DLUSRUWV� DQG� HYHQ� D� VNL�
FHQWHU� DSSHDUHG� LQ� WKH� PLGGOH� RI� WKH�
3HUVLDQ� *XOI�� 6RPH� PD\� DUJXH� DJDLQVW�
WKHVH� FKRLFHV�� KRZHYHU� ZH� FDQ� ¿QG�
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LQVSLUDWLRQ� KHUH� DQG� DQDO\]H� WKH�
FRQVWUXFWLRQ� VWUXFWXUH� RI� WKH� WDOOHVW�
EXLOGLQJ� LQ� WKH� ZRUOG�� WKH� %XUM� .KDOLID��
7KH� EDVH� VHFWLRQ� LV� LQVSLUHG� E\�
+\PHQRFDOOLV�� D� FRPPRQ� SODQW� LQ� WKH�
$UDELF� SHQLQVXOD�� WKDW� SRVVHVVHV�
DHURG\QDPLF� SURSHUWLHV� XVHG� WR� UHVLVW�
VWURQJ� ZLQGV� DW� KLJK� DOWLWXGH� DQG� WR�
PDLQWDLQ� VWDELOLW\�� 7KH� VWUXFWXUH� RI� WKH�
+\PHQRFDOOLV�EUDQFKHV�QRUPDOO\�VWRSV�DW�
WKH� WRS� RI� WKH� SODQW�� ZKLFK� IRU� WKH� %XUM�
.KDOLID�PHDQV�WR�WHUPLQDWH�DW�ɹɳɹP��7KLV�
LV� ZKDW� \RX� JHW� ZKHQ� \RX� PL[� D�
VXFFHVVIXO� SDWWHUQ� RI� QDWXUH� ZLWK� WKH�
LQWHOOLJHQFH�RI�PDQNLQG�  
 
0RGHUQ� DUFKLWHFWXUH� LV� OHDQLQJ� WRZDUGV�
EXLOGLQJ� KLJKHU� DQG� KLJKHU�� VRPHZKDW�
UHSUHVHQWLQJ� WKH� VWUHQJWK� RI� D� QDWLRQ��
KRZHYHU� LW� SUHVHQWV� RWKHU� DGYDQWDJHV��
/LPLWHG� FRQVWUXFWLRQ� DUHDV� FDQ� EH�
H[SORLWHG� WR� WKHLU� IXOO� SRWHQWLDO� �VHH�
VLPLODU� H[DPSOHV� LQ� +RQJ� .RQJ� DQG�
6LQJDSRUH���DQG�ZDWHU��HOHFWULFLW\�DQG�JDV�
FDQ�EH�HDVLO\�SURYLGHG�WR�WKH�LQKDELWDQWV� 
 
6LQFH� WKH� EHJLQQLQJ� RI� WKH� FRQVWUXFWLRQ�
HUD��KXPDQV�KDYH�DOZD\V�IRXQG�KDUPRQ\�
ZLWK� WKH� VXUURXQGLQJ� HQYLURQPHQW� DQG�
WKLV� KDV� EHHQ� D� FRQVWDQW� WKURXJKRXW�

KLVWRU\��<RX�FDQ� WUDYHO� WR�HYHU\�FRUQHU�RI�
WKH� JOREH� DQG� \RX¶OO� VHH� WKH� EDODQFH�
EHWZHHQ� FRQVWUXFWLRQ� DQG� QDWXUH� �WKLV� LV�
KRZHYHU�QRW�WUXH�IRU�EORFN�DSDUWPHQWV���  
 
:H� DV� KXPDQV� KDYH� DOZD\V� ORRNHG� IRU�
SHUIHFWLRQ� DQG� IRXQG�� LQ� RXU� XQLYHUVH��
VRPH� IRUPV� RI� UHJXODU� SDWKV�� VR� ZKDW� LV�
SHUIHFWLRQ"�7KH�DQVZHU� LV� UHODWLYH�ZRXOG�
KDYH�VDLG�D�SV\FKRORJLVW��EXW�DQ�DUFKLWHFW�
ZRXOG� VLPSO\� DFW� WR� FUHDWH� SHUIHFWLRQ� E\�
H[SORLWLQJ� WKH� SRZHU� RI� VFLHQFH��
PDWKHPDWLFV�� JHRPHWU\� DQG� WKH� PDJLF�
LQJUHGLHQW�� FUHDWLYLW\�� $OO� WKLV�� WR�
HYHQWXDOO\� JLYH� ELUWK� WR� DQ� DPD]LQJ�
FUHDWLRQ� ZLWK� WKH� QDPH� RI� DUFKLWHFWXUH��
)URP�DQ�DUFKLWHFW
V�SRLQW� RI� YLHZ�� DOO� WKH�
JRUJHRXV�DQG�VWXQQLQJ�RUQDPHQWV�WKDW�KH�
GHVLJQV�LQVLGH�D�FKXUFK�LV��PHWDSKRULFDOO\��
WKH� VLJQDWXUH� RI� KLPVHOI� LQ� WKH� SK\VLFDO�
UHDOLW\� 
 
7R�FRQFOXGH��ZLWK�ELDV�DQG�FKDRV��,�WKLQN�
WKDW�RXU�EUDLQ�LV�KHOSLQJ�XV�WR�¿QG�D�EDVH�
WR�VWDUW�RXU�RZQ�MRXUQH\�LQWR�WKLV�FRPSOH[�
EXW� DPD]LQJ� ZRUOG�� /HW¶V� QRW� IRUJHW� WKDW�
ZH� DUH� WKH� VROH� OHDGHUV� RI� RXU� RZQ�
EUDLQ� 
 

)UDQFHVFR�3LR�0DUDVFR 

)UDQFHVFR�3LR�0DUDVFR 
 

0\�QDPH�LV�)UDQFHVFR�DQG�,�DP�DQ�
H[SORUHU�RI�HYHU\GD\�OLIH��%\�SXUVXLQJ�

WKH�GLVFRYHU\�RI�QDWXUH
V�EHVW�
ODQGVFDSHV�DQG�SDQRUDPDV��,�

DGYHQWXUH�DURXQG�WKH�ZRUOG�ZLWK�P\�
ELF\FOH�RU�FOLPE�URFNV�RI�DQ\�W\SH�RQ�

P\�SDWK� 
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³+HUH��RQ�WKH�HGJH�RI�ZKDW�ZH�NQRZ��LQ�
FRQWDFW�ZLWK�WKH�RFHDQ�RI�WKH�

XQNQRZQ��VKLQHV�WKH�P\VWHU\�DQG�
EHDXW\�RI�WKH�ZRUOG��$QG�LW¶V�

EUHDWKWDNLQJ�´� 
 

6HYHQ� %ULHI� /HVVRQV� RQ�
3K\VLFV� LV�PRVW�GH¿QLWHO\�
D� YDVW� MRXUQH\� LQ� WKH�
GHHSHVW�VFLHQFH�\RX�FRXOG�
LPDJLQH�  
 
5RYHOOL� DFWV� DV� D� VRUW� RI�
JXLGH� WKDW� OHDGV� WKH�
UHDGHU� WKURXJK� WKH�
FRPSOH[LW\�RI�1DWXUH�  
:H� OLYH� LQ� D� YHU\� VWUDQJH�
ZRUOG�� JRYHUQHG� E\� YHU\�
VWUDQJH� UXOHV�� 7KH� ZULWHU�

H[SODLQV� WKDW�� RQ� RQH� KDQG�� WKH� XQLYHUVH�
VHHPV�WR�REH\�RXU�HOHJDQW�HTXDWLRQV�DQG��
RQ� WKH� RWKHU�� WKHUH� GRHVQ¶W� VHHP� WR� EH� D�
ZD\� WR� VLPSOLI\� WKH� GLVRUGHU� LQ� WKH�
6WDQGDUG� 0RGHO�� 7KH� ODWWHU� LV� D� WKHRU\�
WKDW�PDNHV�SUHGLFWLRQV�DERXW�WKH�ZRUOG�LQ�

DQ� DEVXUG� DQG� FRQYROXWHG�
PDQQHU�� LW� LV� PDGH� XS� RI�
YDULRXV� SLHFHV� DVVHPEOHG�
ZLWKRXW�DQ\�FOHDU�RUGHU��³LW¶V�
DV� LI�*RG�KDG�QRW�GHVLJQHG�
UHDOLW\�ZLWK�D� OLQH� WKDW�ZDV�
KHDYLO\� VFRUHG�� EXW� MXVW�
GRWWHG� LW� ZLWK� D� IDLQW�
RXWOLQH´��XQEHOLHYDEOH� 
 
+RZHYHU�� WKLV� VPDOO� ERRN�
GRHV�QRW�SUHWHQG� WR�EH�DEOH�
WR� H[SODLQ� HYHU\WKLQJ�� ,�
WKLQN� WKH� SXUSRVH� RI� WKH�

7KLV�VHFWLRQ�ZDV�FUHDWHG�ZLWK�WKH�DLP�RI�VKRZLQJ�GLɣHUHQW�DV�
SHFWV�RI� VFLHQWL¿F� OLWHUDWXUH�� IURP�SXUHO\�SRSXODU� LGHDV�RQHV�
FORVHO\�DSSURDFKLQJ� WKH� VFL-¿�ZRUOG��:H�KRSH� WKDW�RXU� OLWHU�
DU\� WLSV� ZLOO� EH� ZHOFRPHG� E\� PHPEHUV� WKDW� DUH� UHDGLQJ��������
HQWKXVLDVWV� 
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ERRN�LV�WR�SLFWXUH�SK\VLFV�DV�D�ZRUN�RI�DUW��
DV�DQ�LQ¿QLWH�DQG�VXEOLPH�SDLQWLQJ�  
 
5RYHOOL� WHDFKHV� WKH� UHDGHU�ZK\� WKHUH� DUH�
QR� WKLQJV� LQ� WKH� ZRUOG� DSDUW� IURP�
WHPSRUDU\�HYHQWV��KRZ�KHDW�DQG�WLPH�DUH�
UHODWHG�� ZKDW� DQ� DWRP� RI�
VSDFH� LV�DQG�ZK\�LW�PLJKW�
EH�WKH�PLVVLQJ�SLHFH�RI�WKH�
SX]]OH� LQ� WKH� GHVSHUDWH�
DWWHPSW� RI� FRQQHFWLQJ� WKH�
JHQHUDO�WKHRU\�RI�UHODWLYLW\�
DQG� TXDQWXP� PHFKDQLFV�
ZLWK� WKH� EHDXWLIXO� ORRS�
TXDQWXP� JUDYLW\� WKHRU\��
ZKDW� WKH�%LJ�%DQJ� LV� DQG�
ZK\� LW� FRXOG� KDYH� EHHQ� D�
%LJ� %RXQFH� DQG�� PRVW�
LPSRUWDQWO\�� KRZ� ZH�
FRXOG� OLYH� LQ� WKLV� ZRUOG�
HQWLUHO\� EDVHG� RQ�
LQWHUDFWLRQV�� RQ�
KDSSHQLQJV�  
 
,I� \RX� DUH� D� VFLHQFH� HQWKXVLDVW�� RU� MXVW� D�
FXULRXV� SHUVRQ�� WKLV� OLWWOH� ELJ� ERRN� LV� DQ�
RSSRUWXQLW\� WKDW� \RX� VKRXOGQ¶W� PLVV� RXW�
RQ�  
 

%HDWULFH�%RFFDGLIXRFR 
 

 
 

³6FLHQFH�¿FWLRQ�LV�VRPHWKLQJ�WKDW�FRXOG�
KDSSHQ��EXW�XVXDOO\�\RX�ZRXOGQ
W�ZDQW�

LW�WR��)DQWDV\�LV�VRPHWKLQJ�WKDW�
FRXOGQ
W�KDSSHQ��WKRXJK�RIWHQ�\RX�RQO\�

ZLVK�WKDW�LW�FRXOG�´� 
 

7KH� &ROOHFWHG� 6WRULHV� RI� $UWKXU� &��
&ODUNH� LV� D� PDVVLYH� FRPSHQGLXP� WKDW�
EULQJV�D�WRWDO�RI�ɲɲɷ�VKRUW�VFLHQFH�¿FWLRQ�
VWRULHV� ZULWWHQ� E\� $UWKXU� &�� &ODUNH�
WKURXJKRXW�KLV�OLIH�WRJHWKHU��9DULHW\�LV�WKH�
NH\ZRUG� IRU� WKLV� FROOHFWLRQ�� LQ� IDFW�� WKH�

VWRULHV¶� RULJLQDO�
SXEOLFDWLRQ� GDWHV� UDQJH�
IURP� ɲɺɴɸ� WR� ɲɺɺɺ� DQG�
WKHLU�OHQJWK�LV�DOVR�UDWKHU�
YDU\LQJ�� IURP� ɳɱ� SDJHV�
WR� DV� VKRUW� DV� D� VLQJOH�
SDJH� 
0RVW� VWRULHV� DUH� JODULQJ�
H[DPSOHV� RI� &ODUNH¶V�
FRPPLWPHQW� WR� VWULFW�
VFLHQWL¿F� DFFXUDF\� DQG�
KLV� RSWLPLVP� WRZDUGV�
WHFKQRORJLFDO� JURZWK��
+RZHYHU�� LW� LV� TXLWH�
FXULRXV� WKDW� KLV� PRVW�
SUDLVHG� VWRULHV� ZHUH�

WKRVH� ZLWK� PHWDSK\VLFDO�� DQG� VRPHZKDW�
UHOLJLRXV�� FRQFHUQV�� 7KH� WRS� WKUHH� VWRULHV�
ZH�UHFRPPHQG�IURP�WKLV�FROOHFWLRQ�DUH� 
 
5HWUHDW� IURP� (DUWK� �ɲɺɴɹ�� –�
7HFKQRORJLFDOO\� DGYDQFHG� H[WUD-
WHUUHVWULDOV�SODQ�RQ�RFFXS\LQJ�RXU�SODQHW��
ZKLFK�KDV�DOUHDG\�EHHQ�RFFXSLHG�E\�RWKHU�
DOLHQV� PLOOLRQV� RI� \HDUV� DJR�� 7KHVH�
FUHDWXUHV�OLYH�DPRQJ�XV�LQ�UHDO�OLIH�HYHQ�WR�
WKLV�GD\��$�WHUUL¿F��GHWDLOHG�H[SODQDWLRQ�RI�
WKH� ³DOLHQV¶´� IRUP� DQG� VRFLDO� VWUXFWXUH� LV�
SURYLGHG��DQG�WKH\�DUH�FHUWDLQO\�QRW�ZKDW�
\RX¶G�H[SHFW« 
 
7KH�1LQH�%LOOLRQ�1DPHV�RI�*RG��ɲɺɶɴ��–�
,Q� D� 7LEHWDQ�PRQDVWHU\�� WKH�PRQNV� VHHN�
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WR� OLVW�DOO� WKH�QDPHV�RI�*RG��7KH\�EHOLHYH�
WKH�8QLYHUVH�ZDV�FUHDWHG�IRU�WKLV�SXUSRVH��
DQG�WKDW�RQFH�WKLV�WDVN�LV�FRPSOHWHG��*RG�
ZLOO� EULQJ� WKH� 8QLYHUVH� WR� DQ� HQG�� 7KH\�
QRZ� ZLVK� WR� XVH� PRGHUQ� WHFKQRORJ\�
¿QLVK� TXLFNHU�� :LOO� WKH\� VXFFHHG"� -� ,Q�
ɳɱɱɴ�� &ODUNH� UHSRUWHG� KDYLQJ� EHHQ� WROG�
WKDW� HYHQ� WKH�'DODL� /DPD� KDG� IRXQG� WKH�
VWRU\��YHU\�DPXVLQJ�� 
7KH� 6RQJV� RI� 'LVWDQW�
(DUWK��ɲɺɹɷ��–�$�XWRSLDQ�
KXPDQ� FRORQ\� LQ� WKH� IDU�
IXWXUH� LV� YLVLWHG� E\�
WUDYHOOHUV�IURP�(DUWK��WKDW�
KDV� MXVW� EHHQ� GHVWUR\HG��
7KH� WUDYHOOHUV� EULQJ�
PHPRULHV� DQG� VWRULHV�
IURP�WKH� IRUJRWWHQ�GLVWDQW�
(DUWK� WR� WKH� FRORQ\�� 7KLV�
LV� D� YHU\� WRXFKLQJ� VWRU\�
DQG� &ODUNH� KLPVHOI� VWDWHG�
WKDW�LW�ZDV�KLV�IDYRXULWH�RI�
DOO�KLV�QRYHOV� 
7KLV�ERRN�UHDOO\�PDQDJHV�WR�FROOHFW�VWRULHV�
IRU� DOO� WDVWHV�� DQG� LW� LV� LPSRVVLEOH� QRW� WR�
¿QG�RQH�ZKLFK�VWLFNV�LQ�\RXU�KHDUW��:LWK�
KLV�DZHVRPH�LQYHQWLYHQHVV�DQG�RSHQQHVV�
RI� PLQG�� &ODUNH� LV� RQH� RI� WKH� PRVW�
FKHULVKHG� VFLHQFH� ¿FWLRQ� ZULWHUV�� LI� \RX�
DUH�D�SDVVLRQDWH��WKLV�FROOHFWLRQ�VKRXOG�EH�
ZLWKRXW�D�GRXEW�RQ�\RXU�ERRNVKHOI� 
 

(OHQD�7RQXFFL 
 

 
 

³:H�PXVW�VXUHO\�VHHN�XQLW\��:H�PXVW�
VXUHO\�VHHN�WR�FRPPXQLFDWH�ZLWK�VRPH�
RI�WKRVH�¿UHV�EXUQLQJ�IDU�DSDUW�LQ�WKH�

ODQGVFDSH�´ 

7KHUH� ZDV� D� WLPH� ZKHQ� $YLDWLRQ� ZDV�
V\QRQ\PRXV�RI�EUDYHU\� DQG� WKH�$YLDWRUV�
ZHUH�WKH�JUHDWHVW�KHURHV�RI�WKLV�SHULRG��,Q�
WKH� XQVWHDG\� ODQGVFDSH� EHWZHHQ� WKH� WZR�
:RUOG� :DUV�� WKRVH� PHQ� ZHUH� RSHQLQJ�
QHZ�URXWHV�LQ�WKH�PRVW�KDUVK�UHJLRQV�HYHU�
NQRZQ�� IURP� 3DULV� WR� %XHQRV� $LUHV� DQG�
IURP� 1HZ� <RUN� WR� 5tR� *UDQGH� RYHU� WKH�

EODVWHURXV� $WODQWLF�
2FHDQ�� WKURXJK� WKH�
IUHH]LQJ� �&RUGLOOHUD� GH�
ORV� $QGHV�� DQG� RYHU� WKH�
YDVW� DQG� HPSW\� 6DKDUD�
'HVHUW�� $V� FRPPRQ�
IDFWRU�DPRQJ�WKHVH�PHQ��
LW� ODLG� WKH� GHHS� ERQG�
EHWZHHQ� WKH� PDQ� DQG�
WKH� PDFKLQH�� D� PXWXDO�
UHODWLRQVKLS�� V\PELRWLF�
LQ� VRPH� ZD\V�� NHHSLQJ�
ERWK�DOLYH�  
 

:LQG�� 6DQG� DQG� 6WDUV� �7HUUH� GHV�
KRPPHV��� ZULWWHQ� E\� $QWRLQH� GH� 6DLQWV-
([XSpU\�� LV� WKH� ORJERRN� RI� WKH� DYLDWRU�
$QWRLQH�GH�6DLQWV-([XSpU\�LQ�KLV�\HDUV�DV�
DLUOLQH� SLORW� DW� WKH� FRPSDQ\� /DWpFRqUH��
)UHTXHQWO\�DORQH�XS�LQ�WKH�VN\��ODVKHG�E\�
VDQG� VWRUPV� RQ� WKH� JURXQG�� VRPHWLPHV�
HYHQ� GHFHLYHG� E\� ZLQGV�� WKH� $YLDWRU�
EHVWRZV� XV� ZLWK� WKH� PRVW� FRPSHOOLQJ� RI�
DOO� WKH� WDOHV� DERXW� WKH� WRXJKQHVV� DQG�
ZRQGHU� WR� EH� KXPDQV� RYHU� WKH� VRUURZV�
DQG�WKH�MR\V�RI�OLIH�  
 
7KXV�� :LQG�� 6DQG� DQG� 6WDUV� LV� ERWK� D�
JULSSLQJ� WDOH� RI� DGYHQWXUH� DQG� D� SRHWLF�
PHGLWDWLRQ� RYHU� KXPDQNLQG��
,QWHUZHDYLQJ� HQFRXQWHUV� ZLWK� QRPDGLF�
$UDEV�DQG�RWKHU� DGYHQWXUHV� LQWR� D� ULFKO\�
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WH[WXUHG� DXWRELRJUDSKLFDO�
QDUUDWLYH�� LW� UHDFKHV� LWV�
FOLPD[�LQ�WKH�H[WUDRUGLQDU\�
VWRU\� RI� 6DLQW-([XSpU\
V�
FUDVK� LQ� WKH� /LE\DQ�'HVHUW�
LQ�ɲɺɴɷ�DQG�KLV�PLUDFXORXV�
VXUYLYDO� 
 
7R�FRQFOXGH��,�ZRXOG�OLNH�WR�
FLWH� WKH� EHDXWLIXO� VXPPDU\�
JLYHQ� E\� 6DP� -RUGLVRQ� RI�
WKH� *XDUGLDQ� RYHU� WKH�
UHDGLQJ� SXUSRVH� LQ� WKLV�
ERRN� 
�7KLV� ERRN� LV� RI� GHHS�
VLJQL¿FDQFH�WR�DQ\RQH�ZKR�
KDV�EHQH¿WHG�IURP�DLU�WUDYHO�–�DQG�WKDW
V�
HYHU\RQH�� >���@� +H� LV� MXVW� VRPHRQH� ZKR�
SXOOHG�RQ�D� OHDWKHU�À\LQJ� MDFNHW�� FOLPEHG�
LQWR�WKH�H[SRVHG�FRFNSLW�RI�D�ÀLPV\�SODQH��
JRW�LWV�SURSHOOHUV�URDULQJ�DQG�SRLQWHG�LWV�
QRVH� LQWR� WKH� YDVW� EODFNQHVV� RI� WKH� QLJKW�
VN\��KLV�IXWXUH��RXU�SUHVHQW�� 
 

*LDFRPR�6HPSULQL�&HVDUL 
 

 
 

 
³,I�ZKDW�,�KDYH�GHVFULEHG�VHHPV�

SHUIHFWO\�FOHDU��WKHQ�LW�PHDQV�,�KDYH�
QRW�EHHQ�FOHDU�HQRXJK�DERXW�LW�´ 

 
+HOJRODQG� LV� D� ERRN� ZULWWHQ� E\� &DUOR�
5RYHOOL��D�WKHRUHWLFDO�SK\VLFLVW�DV�ZHOO�DV�D�
VFLHQFH�FRPPXQLFDWRU� 
7KH�WLWOH�UHIHUV�WR�DQ�LVODQG�ORFDWHG�LQ�WKH�
1RUWK� 6HD�� ZKHUH� LQ� ɲɺɳɶ� WKH� *HUPDQ�
VFLHQWLVW� :HUQHU� +HLVHQEHUJ� GLVFRYHUHG�
WKH� PDWKHPDWLFDO� VWUXFWXUH� RI� TXDQWXP�

WKHRU\� FDSDEOH� RI� H[SODLQLQJ�
1LHOV� %RKU¶V� SUHYLRXV�
REVHUYDWLRQV� FRQFHUQLQJ� WKH�
EHKDYLRXU�RI�HOHFWURQV�  
7KH� HVVD\� LV� GLYLGHG� LQWR�
WKUHH�VHFWLRQV� 
 
,Q� WKH� ¿UVW� SDUW�� WKH� DXWKRU�
WDONV� DERXW� WKH� ELUWK� RI� WKH�
WKHRU\�DQG�WKH�LPSDFW�LW�KDG�
RQ� VFLHQWL¿F� GHEDWH��
HVSHFLDOO\� WKURXJK� WKH� NH\-
LGHDV� LQ� TXDQWXP� SK\VLFV��
WKH� ³REVHUYDEOHV´��
³SUREDELOLW\´� DQG� ³ZRUOG¶V�
JUDQXODULW\´� 

7KH� FRQFHSW� RI� ³REVHUYDEOHV´� UHIHUV� WR�
+HLVHQEHUJ
V�DEVXUG�LGHD�RI�IRFXVLQJ�\RXU�
DWWHQWLRQ� RQ� WKH� REVHUYDEOH� DVSHFW� RI�
QDWXUH� VXFK� DV� OLJKW� LQWHQVLW\� DQG�
IUHTXHQF\� UDWKHU� WKDQ� ORRNLQJ� DW� DQ�
HOHFWURQ� DV� DQ� REMHFW� PRYLQJ� ZLWK� D�
WUDMHFWRU\�DQG�UHQRXQFLQJ�H[SODQDWLRQ�IRU�
LWV�PRWLRQ� 
7KH� ³SUREDELOLW\´� FRQFHSW� DOOXGHV� WR� WKH�
IDVFLQDWLQJ� EXW� PLVOHDGLQJ� SK\VLFDO� DQG�
SKLORVRSKLFDO� VSHFXODWLRQV� 6FKU|GLQJHU�
KDG� DERXW� WKH� XQGXODWRU\� EHKDYLRXU� RI�
WKH� HOHFWURQ�� D� VXJJHVWLRQ� GHVWUR\HG� E\�
0D[� %RUQ�� ZKR� WKRXJKW� WKDW�
6FKU|GLQJHU¶V�HTXDWLRQV�VLPSO\�GHVFULEHG�
WKH�SUREDELOLW\�RI�REVHUYLQJ�DQ�HOHFWURQ�DW�
D� FHUWDLQ�SRLQW� LQ� VSDFH��QRW�D� UHDO� HQWLW\�
DV�6FKU|GLQJHU�WKRXJKW� 
)LQDOO\��WKH�³ZRUOG¶V�JUDQXODULW\´�FRQFHUQV�
WKH�TXDQWXP�DVSHFW�RI�QDWXUH��ZKLFK� LV�D�
WRSLF� WKDW� SDUWLDOO\� HPHUJHG� ZLWKLQ�
3ODQFN¶V��(LQVWHLQ¶V�DQG�%RKU¶V�UHVHDUFK� 
 
7KH� VHFRQG� SDUW� GHDOV� ZLWK� GLɣHUHQW�
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LQWHUSUHWDWLRQV�JLYHQ�E\�SK\VLFLVWV� 
5RYHOOL�SUHVHQWV�VHYHUDO�K\SRWKHVHV��VXFK�
DV�PXOWLYHUVHV��KLGGHQ�YDULDEOHV��SK\VLFDO�
FROODSVHV� �DOO� EDVHG� RQ� 6FKU|GLQJHU¶V�
LQWXLWLRQ��RU�4%LVP�WKHRU\� 
$IWHU�WKLV��KH�JRHV�WR�H[SODLQ�WKH�UHODWLRQDO�
LQWHUSUHWDWLRQ�ZKLFK��DFFRUGLQJ�WR�KLP��LV�
WKH�PRVW�SRZHUIXO��VXJJHVWLYH�DQG�SUROL¿F�
DPRQJ� RWKHU� LQWHUSUHWDWLRQV�� 7KLV� YLHZ�
DOORZV� XV� WR� JOLPSVH� LQWR� WKH�
UHYROXWLRQDU\� DQG� XQVHWWOLQJ� YLHZ� RI�
TXDQWXP�WKHRU\��WKH�SK\VLFDO�ZRUOG�LV�QRW�
D� VHW� RI� REMHFWV� ZLWK� GH¿QHG� SURSHUWLHV��
UDWKHU� LW� H[LVWV� RQO\� DV� D� QHW� RI� UHODWLRQV�
ZKRVH�REMHFWV�FRQVWLWXWH�WKH�NQRWV�RI�WKLV�
QHW�� 7KLV� SHUVSHFWLYH� SURYLGHV� D� QHZ�
UDGLFDO�ZD\�WR�FRQVLGHU�WKH�ZRUOG�DURXQG�
XV� DQG� LWV� FRPSRQHQWV��ZKLFK� H[LVW� RQO\�
LQ� WKH�ZD\� WKH\� LQWHUDFW� ZLWK� VRPHWKLQJ�
HOVH�DQG�QHYHU�DV�DQ�LVRODWHG�HQWLW\��,I�WKH�
HOHFWURQ�GRHVQ¶W� HQJDJH�ZLWK� DQ\WKLQJ�� LW�
KDV�QHLWKHU�SRVLWLRQ�QRU�VSHHG� 
$QRWKHU� DVSHFW� FRQFHUQV� WKH� UHDOLW\� RI�
SURSHUWLHV�� LQ� D� UHODWLYH� ZRUOG�� LI� WKH�
SURSHUWLHV� RI� DQ� REMHFW� DUH� UHDO� ZLWK�
UHVSHFW� WR� D� VHFRQG� REMHFW�� WKH\� DUHQ¶W�
QHFHVVDULO\� UHDO� LQ� UHJDUGV� WR� D� WKLUG��$OO�
WUXWKV� DUH� VXFK� RQO\� ZLWKLQ� WKH�

LQWHUDFWLRQ� EHWZHHQ� WZR� GLɣHUHQW�
V\VWHPV��DQ�REVHUYHU�DQG�DQ�REVHUYHG��VR�
ZKDW� LV� UHDO� IRU� PH� PD\� QRW� EH� UHDO� IRU�
\RX� 
 
,Q�WKH�ODVW�SDUW�WKH�,WDOLDQ�SK\VLFLVW�LQYLWHV�
WKH� UHDGHUV� WR� UHÀHFW� RQ� WKH� SUHYLRXV�
SDJHV� DQG� DVVXPH� DQ� DQWL-PHWDSK\VLFDO�
YLHZ�WR� UHDOO\�XQGHUVWDQG�D�ZRUOG� WKDW� LV�
EXLOW�E\�UHODWLRQV�DQG�QRW�REMHFWV� 
7KLV� LV�QRW�D� FRPSOHWHO\�QHZ�FRQFHSW� IRU�
WKH� ZRUOG�� VLPLODU� SHUVSHFWLYHV� H[LVW� LQ�
DQFLHQW� ,QGLDQ� SKLORVRSK\��5RYHOOL� UHIHUV�
WR� 1DJDUMXQD
V� WKRXJKWV�� DQ� DXWKRU� ZKR�
OLYHG�LQ�WKH�ɳQG�FHQWXU\�ZKR��LQ�KLV�ERRN�
7KH� URRPV� RI� WKH� :D\� RI� WKH� 0LGGOH��
VXVWDLQV� WKDW� WKLQJV� GR� QRW� KDYH� DQ�
LQGHSHQGHQW� H[LVWHQFH� RXWVLGH�
LQWHUDFWLRQV�ZLWK�RWKHU�REMHFWV� 
7KH�VWUHQJWK�RI�5RYHOOL¶V�ERRN�LV�LWV�HDV\-
JRLQJ� EXW� H[KDXVWLYH� VW\OH� ZKLFK� DOORZV�
ERWK�H[SHUWV�DQG�EHJLQQHUV�WR�XQGHUVWDQG�
WKH�PHVVDJH�WKH�DXWKRU�ZDQWV� WR�FRQYH\��
WKURXJK� VLPSOH� DQG� SDVVLRQDWH� ODQJXDJH�
DQG� E\� QDUUDWLRQ� RI� WKH� ZULWHUV¶� OLIH�
H[SHULHQFHV�DQG�WKRXJKWV� 
 

(URV�&HUYRQL 

(URV�&HUYRQL 
 

3KLORVRSK\�VWXGHQW�DQG�IRRWEDOO�ORYHU�ZLWK�
D�JURZLQJ�LQWHUHVW�LQ�SK\VLFV��+H�OLNHV�
FKLOOLQJ�ZLWK�PXVLF��HVSHFLDOO\�,WDOLDQ�KLS�
KRS�DQG�UDS��HYHQ�LI�KH�KDV�D�ZHDNQHVV�IRU�
'H�$QGUp�DQG�RWKHU�,WDOLDQ�VRQJUZULWHUV� 
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:KR�KDVQ¶W� VWRRG� LQ� WKH�NLWFKHQ�ERLOLQJ�
WKHLU� HJJV� RU� IU\LQJ� DQ� RPHOHWWH��
ZRQGHULQJ� DERXW� WKH� SK\VLFV� DQG�
FKHPLVWU\�EHKLQG�EUHDNIDVW"� ,�NQRZ�YHU\�
ZHOO� WKDW� ,� KDYH�� DQG� ,� DP� QRW� WKH� RQO\�
SHUVRQ�ZKR�GLG��,W�WXUQV�RXW�WKDW�SOHQW\�RI�
VFLHQWLVWV� KDYH�
EHHQ� VWHZLQJ�
LQ� WKH� NLWFKHQ�
ZLWK� WKHLU�
PLQGV� RQ� WKH�
KRZ"� DQG�
ZK\"� RI� LW��
7KH\� GRQ¶W� VHH�
IRRG� DV�
DQ\WKLQJ�EXW�D�
PROHFXODU�
SX]]OH� 
 
7KH� ¿HOG� RI� IRRG� VFLHQFH� KDV� EHHQ� DQ�
LPSRUWDQW� GLVFLSOLQH� LQ� WKH� IRRG� LQGXVWU\�
IRU�D�ZKLOH�QRZ��,W� IRFXVHV�PDLQO\�RQ�WKH�
FRPSRVLWLRQ��SURGXFWLRQ�DQG�QXWULWLRQ�RI�
IRRG�� NHHSLQJ� D� FORVH� H\H� RQ� WKH� VDIHW\�
ULVNV� IRU� FRQVXPHUV�� +RZHYHU�� VLQFH� WKH�

HQG� RI� WKH� ODVW� FHQWXU\� D� QHZ� EUDQFK� RI�
FXOLQDU\� VFLHQFH� KDV� VSURXWHG� LQ� WKH�
NLWFKHQ�� ZLWK� UHQHZHG� LQWHUHVW� LQ�
WHFKQLTXHV� DQG� UHFLSHV� XVLQJ� EDVLF�
VFLHQWL¿F�SULQFLSOHV��7KLV�EUDQFK�LV�FDOOHG�
0ROHFXODU� *DVWURQRP\� DQG� KDV� EHHQ�

GXEEHG� VR� E\�
1LFKRODV� .XUWL�
DQG� +HUYp�
7KLV�� 7KHVH�
WZR� 2[IRUG�
SK\VLFLVWV� JRW�
LQ� WRXFK�
WKURXJK� WKHLU�
ORYH� IRU�
FRRNLQJ� DQG�
VFLHQFH�� 7KH\�
GHFLGHG� WR�
VWDUW�D�VHULHV�RI�

ZRUNVKRSV� RɣHUHG� WR� ERWK� FKHIV� DQG�
VFLHQWLVWV� EULQJLQJ� WKHVH� WZR� SURIHVVLRQV�
WRJHWKHU� 
 
7KLV� PL[WXUH� RI� FXLVLQH� DQG� WHFKQRORJ\�
KDV� UHVXOWHG� LQ� VRPH� LQWHUHVWLQJ� DQG�

0DG�6FLHQFH��LQ�WKH�.LWFKHQ 
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VWUDQJH� FRRNLQJ� WHFKQLTXHV� LQ� ZKLFK� ZH�
DUH� DEOH� WR� FUHDWH� WDVW\� DLU�
�HPXOVL¿FDWLRQ��� H[SORGLQJ� EXEEOHV�
�VSKHUL¿FDWLRQ��� SRZGHUHG� QXWHOOD� RU� XVH�
ÀDVK�IUHH]LQJ�WR�PDNH�D�GDVKLQJ�JDUQLVK��
(YHQ� VWUDQJHU� WKDQ� WKH� FRRNLQJ�
WHFKQLTXHV�PLJKW� EH� WKH� UHFLSHV� OLNH� HJJ�
DQG� EDFRQ� LFH� FUHDP�� VRXS� GXPSOLQJV��
WUDQVSDUHQW�UDYLROL�RU�HGLEOH�ULYHUVWRQHV� 
 
$Q� LQGLFDWLRQ��KRZHYHU�� RI�KRZ�GHOLFLRXV�
PROHFXODU�FXLVLQH�UHDOO\� LV�� LV� WKH�DPRXQW�
RI�0LFKHOLQ�VWDUV�WKDW�KDYH�EHHQ�DZDUGHG�
WR�PROHFXODU� JDVWURQRP\� FRRNV� RYHU� WKH�
\HDUV�� )DPRXV� FRRNV� OLNH� )HUUDQ� $GUtD��
+HVWRQ�%OXPHQWKDO� DQG�5D\PRQG�%ODQF�
KDYH� VHUYHG� FURZGV� RI� SHRSOH� ZLWK� RQH�

PLQG-EHQGLQJ� GLVK� DIWHU� WKH� RWKHU��
SURYLQJ� WKDW�D�FKHPLVWU\� ODE�PLJKW�EH�DV�
JRRG� D� SODFH� WR� FRRN� DV� \RXU� NLWFKHQ� DW�
KRPH��LI�QRW�EHWWHU� 
 
)RU� WKRVH�ZKR�� OLNH�PH�� DUH� LQWHUHVWHG� LQ�
FRRNLQJ� DQG� IXPEOLQJ� DURXQG� LQ� WKH�
NLWFKHQ�DV�ZHOO� DV� LQ� D� ODERUDWRU\� VKRXOG�
ZDWFK� WKH� OHFWXUHV� RI� .XUWLV� DQG� 7KLV�
DYDLODEOH� RQOLQH� RU� UHDG� ³0ROHFXODU�
*DVWURQRP\�� H[SORULQJ� WKH� VFLHQFH� RI�
ÀDYRXU´�� LQ� ZKLFK� 7KLV� GLVFRYHUV� WKH�
WUXWKV� DQG� XQWUXWKV� RI� WKH� FXOLQDU\�
ZRUOG�  
 

%RE�9DQ�'HU�:LMVW 

%RE�9DQ�'HU�:LMVW 
 

&DOP��VHQVLEOH�DQG�¿OOHG�ZLWK�
ODXJKWHU��KLV�ELJJHVW�SDVVLRQ�LV�WR�
GLVFRYHU�DQG�FUHDWH��+H�ORYHV�WR�

WUDYHO��FRRN�DQG�GR�VFLHQFH�ZKHUHYHU�
KH�JRHV� 
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+DYH� \RX� HYHU�ZRQGHUHG� LI� LW� LV� SRVVLEOH�
WR�GULQN�EHHU�LQ�VSDFH"  
 
)LUVW� RI� DOO�� DOFRKROLF� GULQNV� DUH� QRZ�
JHQHUDOO\� IRUELGGHQ� LQ VSDFHÀLJKWV�� EXW�
VSDFH�DJHQFLHV�GLG�SUHYLRXVO\�DOORZ�WKHP��
7KHUH� DUH� VHYHUDO�SUREOHPV� OLQNHG� WR� WKH�
FRQVXPSWLRQ�RI�DOFRKRO�LQ�VSDFH��KRZHYHU�
WZR� GDULQJ� $XVWUDOLDQ� FRPSDQLHV� DUH�
WU\LQJ� WR� RYHUFRPH� DOO� REVWDFOHV� LQ� RUGHU�
WR�FUHDWH�D�QHZ��WDVW\�EHHU�IRU�DVWURQDXWV��
WKH�9RVWRN�6SDFH�%HHU� 
2QH� RI� WKH� PDLQ� GLɤFXOWLHV� LV� WKH�
GLɣHUHQFH� LQ� DOFRKRO� DEVRUSWLRQ� E\� WKH�
KXPDQ� ERG\�� )RU� LQVWDQFH�� ZKHQ� LQ�
VSDFH�� WKH� WRQJXH� SXɣV� XS� DOWHULQJ� WKH�
WDVWH� RI� IRRGV� DQG� GULQNV�� ZKLFK� LV� ZK\�
WKH� 9RVWRN� 6SDFH� %HHU� KDV� D� VWURQJ� DQG�
IXOO-ERGLHG�WDVWH��0RUHRYHU��EHHU�LV�SRRUO\�
VXLWHG� IRU�VSDFH�XVH�EHFDXVH�RI� WKH�JDV� LW�
LQFOXGHV��,Q�IDFW��VLQFH�DVWURQDXWV�OLYH�LQ�D�
]HUR-JUDYLW\� HQYLURQPHQW�� LW¶V� LPSRVVLEOH�
WR� SXOO� OLTXLGV� WR� WKH� ERWWRPV� RI� WKHLU�
VWRPDFKV��VR�JDVHV�UHPDLQ�DW�WKH�WRS�DQG�
DVWURQDXWV�WHQG�WR�SURGXFH�ZHW�EXUSV�  

$QRWKHU�KXJH�SUREOHP�LV�FRQQHFWHG�WR�WKH�
OLTXLG¶V� LQDELOLW\� WR� SRXU� LQ� ]HUR� JUDYLW\��
$FWXDOO\��ZLWKRXW� JUDYLW\�� EXEEOHV� FDQQRW�
ULVH��VR�WKH�IRDP�KDV�QR�OLPLW��7KHUHIRUH��D�
VSHFLDO�VSDFH�EHHU�ERWWOH�LV�UHTXLUHG��:LWK�
9RVWRN�� WKH� WZR� FRPSDQLHV� DUH� WU\LQJ� WR�
LPSURYH�RQ�WKH�GULQNDELOLW\�RI�VSDFH�EHHU�
E\� DOORZLQJ� DVWURQDXWV� WR� GULQN� EHHU�
ZLWKRXW�D�VWUDZ��7KLV�LV�SRVVLEOH�WKDQNV�WR�
WKH� QHZ� ERWWOH
V� SDVVLYH� IHHG� V\VWHP��
ZKLFK�XVHV�VXUIDFH�WHQVLRQ��LW�PRYHV�EHHU�
IURP� WKH� ERWWOH
V� ERWWRP� WR� LWV� WRS�� 7KH�
ERWWOH� GHVLJQ� KDV� DOUHDG\� SDVVHG� VHYHUDO�
WHVWV� WR� HYDOXDWH� KRZ� ZHOO� WKH� EHHU�
PDLQWDLQHG� VXUIDFH� WHQVLRQ� ZLWK� JODVV��
SODVWLF� DQG� VWDLQOHVV� VWHHO�� $� VLPXODWLRQ�
VWXG\� DQG� ÀXLG-ÀRZ� DQDO\VHV� ZHUH�
SHUIRUPHG� WR� ORRN�DW� WKH�ERWWOH
V�ZLFNLQJ�
LQVHUW�� ZKLFK� LV� UHVSRQVLEOH� IRU� SDVVLYH�
PRYHPHQW� )LQDOO\�� LQ� D� SDUDEROLF� ÀLJKW�
ZLWK� PLFURJUDYLW\� FRQGLWLRQV�� WKH\�
YDOLGDWHG� WKH� EHHU� XVLQJ� WKH� LQLWLDO� ERWWOH�
SURWRW\SH� 
 

%HDWULFH�%RFFDGLIXRFR 

%HHU�LQ�6SDFH� 
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6KHOGRQ¶V�QXPEHU 

6KHOGRQ¶V� QXPEHU� LV� SUHVHQW� LQ� D� ORW� RI�
HSLVRGHV� RI� ³7KH� %LJ� %DQJ� 7KHRU\´��
SULPDULO\� EHFDXVH� WKH� SURWDJRQLVW� RIWHQ�
ZHDUV� W-VKLUWV� ZLWK� WKH� QXPEHU� ³ɸɴ´�
SULQWHG� RQ� WKHP�� %XW� ZK\� LV� WKLV�
6KHOGRQ¶V� IDYRULWH� QXPEHU"� 2QH� YHU\�
VLPSOH� UHDVRQ�PD\� EH� WKDW� -LP�3DUVRQV��
WKH� DFWRU�� ZDV� ERUQ� LQ� ɲɺɸɴ�� %XW� FRXOG�
VXFK� D� ZHOO-WKRXJKW� VWRU\� EH� EDVHG� RQ�
VXFK�D�VLPSOH�IDFW"�2I�FRXUVH�QRW� 
 
,Q� IDFW�� LW� LV� QR� FRLQFLGHQFH� WKDW� WKH�
H[SODQDWLRQ� DSSHDUV� LQ� D� GLDORJXH� RI� WKH�
ɸɴUG� HSLVRGH�� ZKHUH� 6KHOGRQ� VWDWHV� WKH�
PRVW� LPSRUWDQW�PDWKHPDWLFDO� SURSHUWLHV�
RI�WKH�QXPEHU� 
 
)LUVW� RI� DOO�� LW¶V� WKH� ɳɲVW� SULPH� QXPEHU��
DQG�ɳɲ�FDQ�EH�REWDLQHG�IURP�WKH�SURGXFW�
RI� LWV� GLJLWV� �ɸ[ɴ ɳɲ��� )XUWKHUPRUH�� WKH�
PLUURU� RI� ɸɴ� LV� ɴɸ�� ZKLFK� LV� WKH� ɲɳWK�
SULPH�� DQG� ɲɳ� LV� WKH� PLUURU� RI� ɳɲ�� /DVW�
EXW� QRW� OHDVW�� WKH� ELQDU\� IRUP� RI� ɸɴ� LV�

ɲɱɱɲɱɱɲ�� D� SDOLQGURPH� QXPEHU�� ZKLFK�
PHDQV� WKDW� LW� FDQ� EH� UHDG� IURP� OHIW� WR�
ULJKW� RU� YLFH-YHUVD� ZLWKRXW� FKDQJLQJ� LWV�
YDOXH��3UHWW\�DZHVRPH� 
 
%XW� WKH� VWRU\� JHWV� PRUH� LQWHUHVWLQJ�� WKH�
0RUQLQJVLGH� &ROOHJH� PDWKHPDWLFV�
SURIHVVRU� &KULV� 6SLFHU� JRW� LQWHUHVWHG� LQ�
SURYLQJ� WKDW� ɸɴ� LV� WKH� RQO\� QDWXUDO�
QXPEHU� ZLWK� WKHVH� SURSHUWLHV� DIWHU�
ZDWFKLQJ�WKH�HSLVRGH��+H�PDQDJHG�WR�JHW�
WKH� DWWHQWLRQ� RI� WKH� FROOHDJXH� &DUO�
3RPHUDQFH� RI� 'DUWPRXWK�� DQG� WRJHWKHU�
WKH\� VXFFHHGHG� LQ� ¿QGLQJ� D�
GHPRQVWUDWLRQ�� ,QGHHG�� WKH� QXPEHU� ɸɴ�
ZDV� QDPHG� ³6KHOGRQ¶V� QXPEHU´�� DV� DQ�
KRPDJH� WR� 6KHOGRQ� &RRSHU�� WKH�
SURWDJRQLVW� RI� ³7KH� %LJ� %DQJ� 7KHRU\´�
ZKR� LQVSLUHG� WKLV� PDWKHPDWLFDO�
GLVFRYHU\� 
 
5LFFDUGR�&DVDOL 

5LFFDUGR�&DVDOL 
 

.HHQ�RQ�PRXQWDLQ�VSRUWV�VXFK�DV�VNL�
UDFLQJ�EXW�DOVR�PRXQWDLQ�ELNLQJ�DQG�

KLNLQJ��+H�ORYHV�DSSO\LQJ�SK\VLFV�WR�UH�
DOLW\�DQG�VROYLQJ�GLɤFXOW�SUREOHPV� 
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7KDQNV�WR�DOO�WKH�FRQWULEXWRUV�RI�WKH�
PDJD]LQH� 

.DL�$LGDQ�*URZFRRW 
 

+DOI�,WDOLDQ��KDOI�(QJOLVK��
$VWURSK\VLFV�*UDGXDWH�IURP�WKH�8.��

/RYH�JDPLQJ��VSDFH�DQG�EHHU��
3ODQQLQJ�RQ�KHOSLQJ�KXPDQLW\�

)DELR�*DOXSSL 
 

$YLDWLRQ�DQG�SKRWRJUDSK\�HQWKXVL�
DVW��$HURVSDFH�(QJLQHHULQJ
V�VWXGHQW�
DW�%RORJQD�8QLYHUVLW\�LQ�)RUOu�DQG�
FXUUHQW�PHPEHU�RI�(852$9,$�)RUOu

-%RORJQD�ZLWKLQ�'HVLJQ�:* 

&KLDUD�3DFHVFKL 
 

3DVVLRQDWH�DERXW�VSDFH�H[SORUDWLRQ��
VLPXODWLRQ�DQG�FRQWURO�SURJUDPV��
6KH�LV�GLYLGLQJ�KHU�WLPH�EHWZHHQ�

XQLYHUVLW\��KHOSLQJ�ZLWK�'HVLJQ�:*��
EHLQJ�WKH�IRUHZRPDQ�RI�'LQDPLF�
9HKLFOH�RI�$OPD-;�DQG�SULYDWH�OLIH� 

(OLVD�3LHUJLDFRPL 
 

$�JLUO�SDVVLRQDWH�DERXW�VSDFH�
H[SORUDWLRQ�DQG�HYHU\WKLQJ�UHODWHG�WR�
PDWKHPDWLFV�DQG�SK\VLFV��6KH�ORYHV�
WUDYHOLQJ�DQG�OLVWHQLQJ�WR�PXVLF��
<RX¶OO�HLWKHU�¿QG�KHU�VWXG\LQJ�RU�
KDYLQJ�IXQ�ZLWK�KHU�IULHQGV� 
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