
8QFOH 3DXO�

3DXO (UGR̀V ZDV D VHDUFKHU� D VHDUFKHU IRU PDWKHPDWLFDO WUXWK�

3DXO
V SODFH LQ WKH PDWKHPDWLFDO SDQWKHRQ ZLOO EH D PDWWHU RI VWURQJ

GHEDWH IRU LQ WKDW UDUHzHG DWPRVSKHUH KH KDG D XQLTXH VW\OH� 7KH ODWH (UQVW

6WUDXV VDLG LW EHVW� LQ D FRPPHPRUDWLRQ RI (UGR̀V
V ���WK ELUWKGD\�

,Q RXU FHQWXU\� LQ ZKLFK PDWKHPDWLFV LV VR VWURQJO\ GRPLQDWHG

E\ ?WKHRU\ FRQVWUXFWRUV� KH KDV UHPDLQHG WKH SULQFH RI SUREOHP

VROYHUV DQG WKH DEVROXWH PRQDUFK RI SUREOHP SRVHUV� 2QH RI P\

IULHQGV � D JUHDW PDWKHPDWLFLDQ LQ KLV RZQ ULJKW � FRPSODLQHG WR

PH WKDW ?(UGR̀V RQO\ JLYHV XV FRUROODULHV RI WKH JUHDW PHWDWKH�

RUHPV ZKLFK UHPDLQ XQIRUPXODWHG LQ WKH EDFN RI KLV PLQG�� ,

WKLQN WKHUH LV PXFK WUXWK WR WKDW REVHUYDWLRQ EXW , GRQ
W DJUHH

WKDW LW ZRXOG KDYH EHHQ HLWKHU IHDVLEOH RU GHVLUDEOH IRU (UGR̀V WR

VWRS SURGXFLQJ FRUROODULHV DQG FRQFHQWUDWH RQ WKH IRUPXODWLRQ RI

KLV PHWDWKHRUHPV� ,Q PDQ\ ZD\V 3DXO (UGR̀V LV WKH (XOHU RI RXU

WLPHV� -XVW DV WKH ?VSHFLDO� SUREOHPV WKDW (XOHU VROYHG SRLQWHG

WKH ZD\ WR DQDO\WLF DQG DOJHEUDLF QXPEHU WKHRU\� WRSRORJ\� FRP�

ELQDWRULFV� IXQFWLRQ VSDFHV� HWF�� VR WKH PHWKRGV DQG UHVXOWV RI

(UGR̀V
V ZRUN DOUHDG\ OHW XV VHH WKH RXWOLQH RI JUHDW QHZ GLVFL�

SOLQHV� VXFK DV FRPELQDWRULDO DQG SUREDELOLVWLF QXPEHU WKHRU\�

FRPELQDWRULDO JHRPHWU\� SUREDELOLVWLF DQG WUDQVzQLWH FRPELQD�

WRULFV DQG JUDSK WKHRU\� DV ZHOO DV PDQ\ PRUH \HW WR DULVH IURP

KLV LGHDV�

6WUDXV� ZKR ZRUNHG DV DQ DVVLVWDQW WR $OEHUW (LQVWHLQ� QRWHG WKDW (LQ�

VWHLQ FKRVH SK\VLFV RYHU PDWKHPDWLFV EHFDXVH KH IHDUHG WKDW RQH ZRXOG ZDVWH

RQH
V SRZHUV LQ SHUVXLQJ WKH PDQ\ EHDXWLIXO DQGDWWUDFWLYH TXHVWLRQV RI PDWK�

HPDWLFV ZLWKRXW zQGLQJ WKH FHQWUDO TXHVWLRQV� 6WUDXV JRHV RQ�

(UGR̀V KDV FRQVLVWHQWO\ DQG VXFFHVVIXOO\ YLRODWHG HYHU\ RQH RI (LQ�

VWHLQ
V SUHVFULSWLRQV� +H KDV VXFFXPEHG WR WKH VHGXFWLRQ RI HYHU\

EHDXWLIXO SUREOHP KH KDV HQFRXQWHUHG � DQG D JUHDW PDQ\ KDYH

�7KLV SUHVHQWDWLRQ ZDV JLYHQ LQ ?$ 7ULEXWH WR 3DXO (UGR̀V � DW WKH 1DWLRQDO 0HHWLQJ

RI WKH $06� 6DQ 'LHJR� -DQXDU\ ����� ZLWK PLQRU PRGL�FDWLRQV�
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VXFFXPEHG WR KLP� 7KLV MXVW SURYHV WR PH WKDW LQ WKH VHDUFK IRU

WUXWK WKHUH LV URRP IRU 'RQ -XDQV OLNH (UGR̀V DQG 6LU *DODKDG
V

OLNH (LQVWHLQ�

, EHOLHYH� DQG ,
P FHUWDLQO\ PRVW SUHMXGLFHG RQ WKLV VFRUH� WKDW 3DXO
V

OHJDF\ ZLOO EH VWURQJHVW LQ 'LVFUHWH 0DWK� 3DXO
V LQWHUHVW LQ WKLV DUHD GDWHV

EDFN WR D PDUYHORXV SDSHU ZLWK *HRUJH 6]HNHUHV LQ ���� EXW LW ZDV DIWHU

:RUOG :DU ,, WKDW LW UHDOO\ cRXULVKHG� 7KH ULVH RI WKH 'LVFUHWH RYHU WKH

SDVW KDOI FHQWXU\ KDV� , IHHO� WZR PDLQ FDXVHV� 7KH zUVW ZDV 7KH &RP�

SXWHU� KRZ ZRQGHUIXO WKDW WKLV SK\VLFDO REMHFW KDV OHG WR VXFK LQWULJXLQJ

PDWKHPDWLFDO TXHVWLRQV� 7KH VHFRQG� ZLWK GXH UHVSHFW WR WKH PDQ\ RWK�

HUV� ZDV WKH FRQVWDQW DWWHQWLRQ RI 3DXO (UGR̀V ZLWK KLV IDPRXV DGPRQLWLRQ

?3URYH DQG &RQMHFWXUH�� 5DPVH\ 7KHRU\� ([WUHPDO *UDSK 7KHRU\� 5DQGRP

*UDSKV� KRZ PDQ\ WXUUHWV LQ RXU PDWKHPDWLFDO FDVWOH ZHUH EXLOW RQH EULFN

DW D WLPH ZLWK 3DXO
V WKHRUHPV DQG� HTXDOO\ LPSRUWDQW� KLV IUHTXHQW DQG

DOZD\V SHQHWUDWLQJ FRQMHFWXUHV�

0\ RZQ UHVHDUFK VSHFLDOW\� 7KH 3UREDELOLVWLF 0HWKRG� FRXOG VXUHO\ EH

FDOOHG 7KH (UGR̀V 0HWKRG� ,W ZDV EHJXQ LQ ���� ZLWK D � SDJH SDSHU LQ

WKH %XOOHWLQ RI WKH $PHULFDQ 0DWK 6RFLHW\� 3DXO SURYHG WKH H[LVWHQFH RI

D JUDSK KDYLQJ FHUWDLQ 5DPVH\ SURSHUW\ ZLWKRXW DFWXDOO\ FRQVWUXFWLQJ LW�

,Q PRGHUQ ODQJXDJH KH VKRZHG WKDW DQ DSSURSULDWHO\ GHzQHG UDQGRP JUDSK

ZRXOG KDYH WKH SURSHUW\ ZLWK SRVLWLYH SUREDELOLW\ DQG KHQFH WKHUH PXVW H[LVW

D JUDSK ZLWK WKH SURSHUW\� )RU WKH QH[W WZHQW\ \HDUV 3DXO ZDV D ?YRLFH LQ

WKH ZLOGHUQHVV�� KLV FROOHDJXHV DGPLUHG KLV DPD]LQJ UHVXOWV EXW DGDSWLRQ

RI WKH PHWKRGRORJ\ ZDV VORZ� %XW 3DXO SHUVHYHUHG � KH ZDV DOZD\V GULYHQ

E\ KLV SHUVRQDO VHQVH RI PDWKHPDWLFDO DHVWKHWLFV LQ ZKLFK KH KDG VXSUHPH

FRQzGHQFH � DQG WRGD\ WKH PHWKRG LV ZLGHO\ XVHG LQ ERWK 'LVFUHWH 0DWK

DQG LQ 7KHRUHWLFDO &RPSXWHU 6FLHQFH�

7KHUH LV QR GLVSXWH RYHU 3DXO
V FRQWULEXWLRQ WR WKH VSLULW RI PDWKHPDWLFV�

3DXO (UGR̀V ZDV WKH PRVW LQVSLUDWLRQDO PDQ , KDYH HYHU\ PHW� , EHJDQ

ZRUNLQJ ZLWK 3DXO LQ WKH ODWH �����V� D WXPXOWXRXV WLPH ZKHQ ?GR \RXU RZQ

WKLQJ� ZDV WKH DGPRQLWLRQ WKDW UHVRQDWHG VR SRZHUIXOO\� %XW ZKLOH RWKHUV

VSRNH RI LW� WKLV ZDV 3DXO
V PRGXV RSHUDQGL� +H KDG QR MRE� KH ZRUNHG

FRQVWDQWO\� +H KDG QR KRPH� WKH ZRUOG ZDV KLV KRPH� 3RVVHVVLRQV ZHUH D

QXLVDQFH� PRQH\ D ERUH� +H OLYHG RQ D ZHE RI WUXVW� WUDYHOOLQJ FHDVHOHVVO\

IURP &HQWHU WR &HQWHU� VSUHDGLQJ KLV PDWKHPDWLFDO SROOHQ�

:KDW GUHZ VR PDQ\ RI XV LQWR KLV FLUFOH� :KDW H[SODLQV WKH MR\ ZH KDYH

LQ VSHDNLQJ RI WKLV JHQWOH PDQ� :K\ GR ZH ORYH WR WHOO (UGR̀V VWRULHV� ,
YH

WKRXJKW D JUHDW GHDO DERXW WKLV DQG , WKLQN LW FRPHV GRZQ WR D PDWWHU RI
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EHOLHI� RU IDLWK� :H PDWKHPDWLFLDQV NQRZ WKH EHDXWLHV RI RI RXU VXEMHFW DQG

ZH KROG D EHOLHI LQ LWV WUDQVFHQGHQW TXDOLW\� *RG FUHDWHG WKH LQWHJHUV� WKH

UHVW LV WKH ZRUN RI 0DQ� 0DWKHPDWLFDO WUXWK LV LPPXWDEOH� LW OLHV RXWVLGH

SK\VLFDO UHDOLW\� :KHQ ZH VKRZ� IRU H[DPSOH� WKDW WZR Q�WK SRZHUV QHYHU

DGG WR DQ Q�WK SRZHU IRU Q { � ZH KDYH GLVFRYHUHG D 7UXWK� 7KLV LV RXU

EHOLHI� WKLV LV RXU FRUH PRWLYDWLQJ IRUFH� <HW RXU DWWHPSWV WR GHVFULEH WKLV

EHOLHI WR RXU QRQPDWKHPDWLFDO IULHQGV DUH DNLQ WR GHVFULELQJ WKH $OPLJKW\ WR

DQ DWKHLVW� 3DXO HPERGLHG WKLV EHOLHI LQ PDWKHPDWLFDO WUXWK� +LV HQRUPRXV

WDOHQWV DQG HQHUJLHV ZHUH JLYHQ HQWLUHO\ WR WKH 7HPSOH RI 0DWKHPDWLFV� +H

KDUERUHG QR GRXEWV DERXW WKH LPSRUWDQFH� WKH DEVROXWHQHVV� RI KLV TXHVW�

7R VHH KLV IDLWK ZDV WR EH JLYHQ IDLWK� 7KH UHOLJLRXV ZRUOG PLJKW EHWWHU KDYH

XQGHUVWRRG 3DXO
V VSHFLDO SHUVRQDO TXDOLWLHV� :H NQHZ KLP DV 8QFOH 3DXO�

, GR KRSH WKDW RQH FRUQHUVWRQH RI 3DXO
V� LI \RX ZLOO� WKHRORJ\ ZLOO ORQJ

VXUYLYH� , UHIHU WR 7KH %RRN� 7KH %RRN FRQVLVWV RI DOO WKH WKHRUHPV RI

PDWKHPDWLFV� )RU HDFK WKHRUHP WKHUH LV LQ 7KH %RRN MXVW RQH SURRI� ,W LV

WKH PRVW DHVWKHWLF SURRI� WKH PRVW LQVLJKWIXO SURRI� ZKDW 3DXO FDOOHG 7KH

%RRN 3URRI� $QG ZKHQ RQH RI 3DXO
V P\ULDG FRQMHFWXUHV ZDV UHVROYHG LQ

DQ ?XJO\� ZD\ 3DXO ZRXOG EH YHU\ KDSS\ LQ FRQJUDWXODWLQJ WKH SURYHU EXW

ZRXOG DGG� ?1RZ� OHW
V ORRN IRU 7KH %RRN 3URRI�� 7KLV SODWRQLF LGHDO VSRNH

VWURQJO\ WR WKRVH RI XV LQ KLV FLUFOH� 7KH PDWKHPDWLFV ZDV WKHUH� ZH KDG

RQO\ WR GLVFRYHU LW�

7KH LQWHQVLW\ DQG WKH VHOcHVVQHVV RI WKH VHDUFK IRU WUXWK ZHUH GHVFULEHG

E\ WKH ZULWH -RUJH /XLV %RUJHV LQ KLV VWRU\ 7KH /LEUDU\ RI %DEHO� 7KH

QDUUDWRU LV D ZRUNHU LQ WKLV OLEUDU\ ZKLFK FRQWDLQV RQ LWV LQzQLWH VKHOYHV

DOO ZLVGRP� +H ZDQGHUV LWV LQzQLWH FRUULGRUV LQ VHDUFK RI ZKDW 3DXO (UGR̀V

PLJKW KDYH FDOOHG 7KH %RRN� +H FULHV RXW�

7R PH� LW GRHV QRW VHHP XQOLNHO\ WKDW RQ VRPH VKHOI RI WKH XQL�

YHUVH WKHUH OLHV D WRWDO ERRN� , SUD\ WKH XQNQRZQ JRGV WKDW VRPH

PDQ � HYHQ LI RQO\ RQH PDQ� DQG WKRXJK LW KDYH EHHQ WKRXVDQGV

RI \HDUV DJR� � PD\ KDYH H[DPLQHG DQG UHDG LW� ,I KRQRU DQG ZLV�

GRP DQG KDSSLQHVV DUH QRW IRU PH� OHW WKHP EH IRU RWKHUV� 0D\

KHDYHQ H[LVW WKRXJK PD\ SODFH EH LQ KHOO� /HW PH EH RXWUDJHG

DQG DQQLKLODWHG EXW PD\ 7K\ HQRUPRXV /LEUDU\ EH MXVWLzHG� IRU

RQH LQVWDQW� LQ RQH EHLQJ�

,Q WKH VXPPHU RI ���� , GURYH 3DXO WR ZKDW PDQ\ RI XV IRQGO\ UHPHPEHU

DV <HOORZ 3LJ &DPS � D PDWKHPDWLFV FDPS IRU WDOHQWHG KLJK VFKRRO VWXGHQWV

DW +DPSVKLUH &ROOHJH� ,W ZDV D EHDXWLIXO GD\ � WKH VWXGHQWV ORYHG 8QFOH 3DXO
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DQG 3DXO HQMR\HG QRWKLQJ PRUH WKDQ WKH FRPSDQ\ RI HDJHU \RXQJ PLQGV� ,Q

P\ LQWURGXFWLRQ WR KLV OHFWXUH , GLVFXVVHG 7KH %RRN EXW , PDGH WKH PLVWDNH

RI GLVFULELQJ LW DV EHLQJ ?KHOG E\ *RG�� 3DXO EHJDQ KLV OHFWXUH ZLWK D JHQWOH

FRUUHFWLRQ WKDW , VKDOO QHYHU IRUJHW� ?<RX GRQ
W KDYH WR EHOLHYH LQ *RG�� KH

VDLG� ?EXW \RX VKRXOG EHOLHYH LQ 7KH %RRN��

^ -RHO 6SHQFHU

�


