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$ FHQWXU\ RI WUXVW LQ 0RWKHU 1DWXUH
5�-� /HYH\ �(%8�

�� 7LOWLQJ DW ZLQGPLLOV

-XVW DV WKH LQYHQWRU RI WKH ZLQGPLOO FDQ OD\ QR
FODLP WR KDYLQJ LQYHQWHG WKH ZLQG� QRQH RI WKH
SLRQHHUV RI ZLUHOHVV FRPPXQLFDWLRQ FDQ FODLP WR
KDYH LQYHQWHG VRXQG EURDGFDVWLQJ� 5DWKHU� LQ WKH
EHVW WUDGLWLRQ RI ODWH ��WK DQG HDUO\ ��WK FHQWXU\
VFLHQWLILF LQYHVWLJDWLRQV� HQWKXVLDVWLF DQG PRUH RU
OHVV HQOLJKWHQHG H[SHULPHQWHUV REVHUYHG QDWXUDO
SKHQRPHQD DQG GHYLVHG DSSDUDWXV ZKLFK HQDEOHG
WKHP WR GHPRQVWUDWH WKHLU REVHUYDWLRQV WR RWKHUV
RQ GHPDQG� $QG OLNH PDQ\ RI 0DQ·V ´LQYHQ�
WLRQVµ� ZLUHOHVV FRPPXQLFDWLRQ RZHV DV PXFK WR
WKH ERXQW\ RI 0RWKHU 1DWXUH DV LW GRHV WR WKH SHU�
VRQDO HIIRUWV RI DQ\ LQGLYLGXDO�

,Q WKH DEVHQFH RI FRPPXQLFDWLRQV V\VWHPV WKDW
ZH WDNH IRU JUDQWHG WRGD\� WKH SLRQHHUV RIZLUHOHVV
RIWHQ ZRUNHG LQ DOPRVW FRPSOHWH LVRODWLRQ IURP
RQH DQRWKHU� SLHFLQJ WRJHWKHU WKH JUHDW SX]]OH RI
OLIH ZLWK D OLWWOH PRUH WR KDQG WKDQ WKH FRPPRQ
WRROV RI WKH PHWDO�ZRUNHU DQG WKH FDELQHW�PDNHU�

7KH ���WK DQQLYHUVDU\ RI 0DUFRQL·V
ILUVW ORQJ�GLVWDQFH ZLUHOHVV
WUDQVPLVVLRQV LV LQHYLWDEO\ D SUHWH[W
IRU PDQ\ WR FODLP WKHLU VKDUH RI WKH
FUHGLW IRU LQYHQWLQJ VRXQG
EURDGFDVWLQJ�
:KLOH LQWHUHVW LV FHQWUHG RQ WKH
SLRQHHUV DQG WKHLU FUHDWLYH
H[SHULPHQWDWLRQ� LW LV LPSRUWDQW WR
UHIOHFW DOVR RQ WKH XVHV WKDW KDYH
EHHQ PDGH RI WKLV UHYROXWLRQDU\
WHFKQRORJ\� DQG SHUKDSV WR SRQGHU
RQ WKH ODVW JUHDW P\VWHU\ RI ZLUHOHVV
WUDQVPLVVLRQ�

7KH\ ZHUH FRQIURQWHG ZLWK DQ LQVDWLDEOH GHVLUH WR
XQGHUVWDQG DQG WR H[SODLQ WR WKHLU SHHUV� RIWHQ�
WKH\ KDG OLWWOH RU QR UHJDUG IRU SUDFWLFDO DSSOLFD�
WLRQV�

,Q WKH ZRUOG DERXW WKHP� WKH SLRQHHUV RI UDGLR
ZHUH H[SRVHG WR D UDSLGO\ JURZLQJ SXEOLF LQWHUHVW
LQ DOO WKLQJV WHFKQLFDO� 7KLVZDV WKH DJH RI H[SDQ�
VLRQ LQ WKH ZRUOG·V PDMRU UDLOZD\ QHWZRUNV� 7KH
/XPLqUH EURWKHUV ZHUH PDNLQJ WKHLU ILUVW PRWLRQ�
SLFWXUH ILOPV� 7KHVH ZHUH WKH HDUO\ GD\V RI
PDQQHG IOLJKW� DQG RI PDQ\ RI WKH JUHDWHVW
DGYDQFHV RIPHGHFLQH �;�UD\V� SHQLFLOOLQ� ����� ,Q�
GHHG� VRPH DVSHFWV RI ODWH ��WK DQG HDUO\ ��WK
FHQWXU\ PHGLFDO SUDFWLFH DQG WKH HPHUJLQJ
WHFKQRORJLHV RI ZLUHOHVV FRPPXQLFDWLRQ ZHUH WR
GHYHORS DOPRVW KDQG�LQ�KDQG� $ FHQWXU\ DJR
WKHUH GHYHORSHG LQ VHYHUDO FRXQWULHV D NHHQ LQWHU�
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HVW LQ WKH HIIHFWV RI HOHFWULF FXUUHQWV RQ WKH KXPDQ
ERG\� &RPSDQLHV ZKLFK LQ ODWHU GHFDGHV EHFDPH
KRXVHKROG QDPHV LQ WKH ZLUHOHVV EXVLQHVV ZHUH
HVWDEOLVKHG PDQXIDFWXUHUV RI 7HVOD FRLOV� URWDU\
PDJQHWRV DQG RWKHU HOHFWULFDO SDUDSKHUQDOLD XVHG
E\ PHGLFDO SUDFWLWLRQHUV IRU WKH WUHDWPHQW RI DQ\
QXPEHU RI DLOPHQWV IURP UKHXPDWLVP WR LQVDQLW\�

:LWK D SUHVHQW�GD\ XQGHUVWDQGLQJRI WKH SUREOHPV
RI HOHFWURPDJQHWLF FRPSDWLELOLW\� LW PLJKW EH
WKRXJKW VXUSULVLQJ WKDW WKH SRWHQWLDO XVH RI WKHVH
GHYLFHV WR WUDQVPLW LQIRUPDWLRQ DFURVV VSDFH ZDV
QRW GLVFRYHUHG VRRQHU� ,Q DQ\ HYHQW� RQFH UHJXODU
VRXQG EURDGFDVWLQJ VHUYLFHV EHJDQ� RQH RI WKH
JUHDWHVW SUREOHPV HQFRXQWHUHG E\ OLVWHQHUV ZDV
LQWHUIHUHQFH IURP PHGLFDO DSSDUDWXV� $V HDUO\
LVVXHV RI WKH PRQWKO\ ´%XOOHWLQµ RI WKH IOHGJOLQJ
,QWHUQDWLRQDO %URDGFDVWLQJ 8QLRQ WHVWLI\ UHSHDW�
HGO\� ODZVZHUH SURPXOJDWHG WR SUHYHQW WKH XVH RI
VXFK SDUDPHGLFDO DSSDUDWXV GXULQJ OLVWHQLQJ
KRXUV �WKRVH ZHUH WKH GD\V ZKHQ EURDGFDVWLQJ
RFFXSLHG RQO\ D IHZ KRXUV HDFK HYHQLQJ�� KHDY\
ILQHV DQG WKH FRQILVFDWLRQ RI PHGLFDO HTXLSPHQW
ZHUH QRW XQFRPPRQ�

�� 1RW MXVW ILUVW� EXW IRUHPRVW

,W LV D IHDWXUH RI KXPDQ HQGHDYRXU WKDW� RQFH D
PDMRU QHZ WHFKQRORJ\ EHFRPHV HVWDEOLVKHG DV D
SDUW RI RXU HYHU\�GD\ OLYHV� SHRSOH DQG QDWLRQV
HYHU\ZKHUH VHHN WR FODLP DW OHDVW SDUW RI WKH
FUHGLW� ,Q UHVHDUFKLQJ LQWR WKH HDUO\ GD\V RI EURDG�
FDVWLQJ� D SOHWKRUD RI ´ILUVWVµ DUH WR EH IRXQG� 7KH
ILUVW UHFRUGHG RFFXUHQFH RI WKH UHPRWH GHWHFWLRQ
RI DQ DUWLILFLDO HOHFWULF VSDUN WRRN SODFH LQ ���� LQ
WKH ODERUDWRU\ RI+HLQULFK+HUW]� $Q ´HIIHFWµ ZDV
REVHUYHG RYHU D GLVWDQFH RI D IHZPHWUHV� EXW ZDV
WKDW ZLUHOHVV FRPPXQLFDWLRQ" 7KH ILUVW UHFRUGHG
GHWHFWLRQ RI QDWXUDO UDGLR ZDYHV PD\ QR GRXEW EH
DWWULEXWHG WR $OH[DQGDU 3RSRY� LQ 5XVVLD� DW DERXW
WKH VDPH WLPH� EXW ZDV WKH GHWHFWLRQ RI HOHFWUR�

PDJQHWLF UDGLDWLRQ IURP OLJKWQLQJ WR EH UHJDUGHG
DV ´ZLUHOHVV FRPPXQLFDWLRQµ"

,Q ����� LQ WKH +XQJDULDQ FDSLWDO %XGDSHVW� WKH
SXEOLF WHOHSKRQH FRPSDQ\ EHJDQ WKH ZLUHG GLIIX�
VLRQ RIPXVLF DQG VSHHFK� HVWDEOLVKLQJ WKHZRUOG·V
ILUVW FDEOH UDGLR QHWZRUN� 7KLV DSSURDFK WR VRXQG
EURDGFDVWLQJ KDV VXUYLYHG WR WKH SUHVHQW GD\�
QRWDEO\ LQ 6ZLW]HUODQG DQG ,WDO\� %\ H[WHQVLRQ� LW
KDV EHFRPH WKH SULQFLSDO IRUP RI WHOHYLVLRQ SUR�
JUDPPHGHOLYHU\ LQ VRPH FRXQWULHV� 1RQHWKHOHVV�
SXULVWV RI WKH EURDGFDVWLQJ IUDWHUQLW\ UHPDLQ UH�
OXFWDQW WR FRQVLGHU FDEOH GLVWULEXWLRQ DVPRUH WKDQ
D PDUJLQDO DFWLYLW\� D VRUW RI VXE�VSHFLHV RI WUXH
ZLUHOHVV EURDGFDVWLQJ�

1R OHVVHU DXWKRULW\ WKDQ 0DUVKDOO 0F/XKDQ� LQ
´8QGHUVWDQGLQJ PHGLDµ ������� VWDWHV WKDW ´����
ZDV WKH \HDU RI WKH ,ULVK (DVWHU UHEHOOLRQ DQG RI
WKH ILUVW UDGLR EURDGFDVW� 7KH ,ULVK UHEHOV XVHG D
VKLS·V ZLUHOHVV WR PDNH QRW D SRLQW�WR�SRLQW
PHVVDJH� EXW D GLIIXVHG EURDGFDVW LQ WKH KRSH RI
JHWWLQJ ZRUG WR VRPH VKLS WKDW ZRXOG UHOD\ WKHLU
VWRU\ WR WKH $PHULFDQ SUHVV� $QG VR LW SURYHG�µ
6XFK D EURDGFDVW PD\ZHOO KDYH EHHQ D ´ILUVWµ� EXW
LWV UHDO VLJQLILFDQFH ZDV SHUKDSV QRW WKDW DWWULE�
XWHG WR LW E\ 0F/XKDQ� 0RUH LPSRUWDQWO\� LW ZDV
WKH ILUVW NQRZQ GHOLEHUDWH PLVXVH RI ZLUHOHVV
EURDGFDVWLQJ� DQG D VDG SUHFHGHQW IRU WKH GHFDGHV
WR FRPH�

$V UHJDUGV WKH ILUVW UHJXODU� OHJLWLPDWH ZLUHOHVV
EURDGFDVWV� 5DGLR +LOYHUVXP VHHPV WR KDYH YDOLG
FODLP� ZLWK WKH LQDXJXUDWLRQ LQ ���� RI WKH
IDPRXV ´+DJXH &RQFHUWVµ� IROORZLQJ WKH GHOLYHU\
RI D OLFHQFH E\ WKH 'XWFK0LQLVWHU IRU:DWHUZD\V�

$OO WKHVH GLVFRYHULHV� H[SHULPHQWV DQG RWKHU
´ILUVWVµ FRQWULEXWHG WR0DQ·V XQGHUVWDQGLQJ RI WKH
ZRUOG DURXQG KLP� DQG GHPRQVWUDWHG KLV DELOLW\ WR
XVH �RU PLVXVH� KLV LQYHQWLRQV IRU SHUVRQDO�
SROLWLFDO DQG VRFLDO JDLQ� +RZHYHU� LW ZRXOG EH
PRUH UHDOLVWLF� LQ DQ HQJLQHHULQJ VHQVH� WR DWWULE�
XWH WKH HVVHQWLDO ´ILUVWµ WR WKH PDQ ZKR� IRU WKH

5RELQ/HYH\ VWXGLHG EURDGFDVW HQJLQHHULQJ DW WKH%%&(QJLQHHULQJ 7UDLQLQJ'HSDUWPHQW� (YHVKDP�ZKHUH

KH VSHFLDOL]HG LQ UDGLR WUDQVPLVVLRQ� ,Q �����DIWHUZRUNLQJ RQ VHYHUDO%%& KLJK�SRZHUPHGLXP DQG VKRUW�

ZDYH VWDWLRQV� KH WRRN XS D WZR�\HDU ´YROXQWHHUµ DSSRLQWPHQW ZLWK UDGLR VWDWLRQV SDUWLFLSDWLQJ LQ DGXOW

HGXFDWLRQ SURJUDPPHV IRU UXUDO FRPPXQLWLHV LQ *XDWHPDOD DQG +RQGXUDV� &HQWUDO $PHULFD�

0U� /HYH\ UHWXUQHG WR WKH %%& LQ ����� ZRUNLQJ LQ WKH 7UDQVPLWWHU &DSLWDO 3URMHFWV 'HSDUWPHQW� ZKHUH KH

ZDV LQYROYHG LQPDMRUPRGLILFDWLRQV WR WKH%%&PHGLXP�ZDYH WUDQVPLWWHUQHWZRUN LQ SUHSDUDWLRQ IRU LPSOH�

PHQWDWLRQ RI WKH ���� *HQHYD 3ODQ�

,Q ���� KH MRLQHG WKH VWDII RI WKH (%8 7HFKQLFDO &HQWUH DV D WUDQVODWRU� +H KDV EHHQ +HDG RI 7HFKQLFDO

3XEOLFDWLRQV DQG (GLWRU RI WKH (%8 7HFKQLFDO 5HYLHZ VLQFH �����
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ILUVW WLPH� GHPRQVWUDWHG WKDW LQIRUPDWLRQ� HYHQ RI
D YHU\ UXGLPHQWDU\ VRUW� FRXOG EH GHOLEHUDWHO\
WUDQVPLWWHG� DQG UHFHLYHG� RYHU D GLVWDQFH JUHDWHU
WKDQ KH FRXOG SURMHFW WKH VRXQGV RI KLV YRFDO
FKRUGV�

,Q WKLV FRQWH[W� WKH DFKLHYHPHQW RI *XJOLHOPR
0DUFRQL� ZRUNLQJ LQ ,WDO\ LQ ����� ZDV D WUXH
´ILUVWµ� )RU WKH ILUVW WLPH� D VLJQDO ZDV VHQW �� ZLWK�
RXW ZLUHV� FDUULHU SLJHRQV RU DQ\ RWKHU WDQJLEOH
PHGLXP �� RYHU D GLVWDQFH RI WZR RU WKUHH
NLORPHWUHV� )RU WKH ILUVW WLPH� D GHPRQVWUDWLRQ
ZDVPDGH ZKLFK FRXOG OHDG WR WKH FRQFOXVLRQ WKDW
ZLUHOHVV FRPPXQLFDWLRQ FRXOG EH RI PRUH WKDQ
QRYHOW\ LQWHUHVW �� LW FRXOG DFWXDOO\ EH XVHIXO� 7KDW
HYHQW� PRUH WKDQ DQ\ RWKHU� PDUNHG WKH EHJLQQLQJ
RI ZLUHOHVV FRPPXQLFDWLRQ�

:KDW KLVWRU\ WHOOV XV� LQ IDFW� LV WKDW VRXQG EURDG�
FDVWLQJ ZDV QRW ´LQYHQWHGµ DW DOO� 5DWKHU� DW D
FHUWDLQ SRLQW RI WLPH� DOO WKH QHFHVVDU\ HQDEOLQJ
WHFKQRORJLHV ZHUH DYDLODEOH DQG VRPHRQH ZLWK DQ
HQTXLULQJ� HQWUHSUHQHXULDO PLQG� DVNHG WKH NH\
TXHVWLRQ� FDQ , GR VRPHWKLQJ XVHIXO ZLWK WKLV"
7KH PDQ ZKR ZDV DW WKH ULJKW SODFH� DW WKH ULJKW
WLPH �� DQG ZKR DQVZHUHG WKDW TXHVWLRQ ZLWK DQ
HPSKDWLF ´\HVµ� EDFNHG E\ WKH FRXUDJH DQG GHWHU�
PLQDWLRQ WR GHIHQG KLV SRLQW RI YLHZ �� ZDV WKH
\RXQJ 0DUFRQL�

7KH VWDUW RI UDGLR EURDGFDVWLQJ� DV VXFK� EHJDQ LQ
����� DOPRVW �� \HDUV DIWHU 0DUFRQL·V ILUVW ´ORQJ�
GLVWDQFHµ WUDQVPLVVLRQV� ,Q WKH LQWHUYHQLQJ SHULRG�
RWKHU SLRQHHUV PDGH WKHLU FRQWULEXWLRQV WR WKH H[�
SDQGLQJ ZRUOG NQRZOHGJH RQ ZLUHOHVV WUDQVPLV�
LVRQ DQG UHFHSWLRQ� 7KHVH LQFOXGHG� LQ SDUWLFXODU�
/HH GH )RUHVW ZKR� IRU WKH ILUVW WLPH DGGHG ´JDLQµ
�DPSOLILFDWLRQ� LQWR WKH V\VWHP� *DLQ ZDVPDWHU�
LDOLVHG E\ KLV DXGLRQ �WULRGH� YDOYH DQG LW KDG D
WZR�IROG LQIOXHQFH RQZLUHOHVV WHFKQRORJ\� ,W SHU�
PLWWHG� ILUVW� WKH FRQWLQXRXV JHQHUDWLRQ RI VWDEOH
KLJK�IUHTXHQF\ RVFLOODWLRQV DV D UHSODFHPHQW IRU
WKH LQFRQYHQLHQW DQG UDWKHU XQUHOLDEOH VSDUN
WUDQVPLWWHUV XVHG SUHYLRXVO\� 7KHQ� DV DQ DPSOL�
I\LQJ GHYLFH IRU WUDQVPLWWHUV DQG UHFHLYHUV� LW
VHUYHG WR FRPSHQVDWH IRU WKH QDWXUDO GLPLQXWLRQ
RI UHFHLYHG VLJQDO VWUHQJWK DV WKH GLVWDQFH LQ�
FUHDVHG�

�� :LUHOHVV LQ WKH VHUYLFH RI
WKH FRPPXQLW\

,Q WKH PRGHUQ HUD RI 'LJLWDO $XGLR %URDGFDVWLQJ�
LW LV D VREHULQJ WKRXJKW WKDW� HYHQ WRGD\� WKH YDVW
PDMRULW\ RI WKH ZRUOG·V SRSXODWLRQ UHO\ RQ WUDQV�
PLVVLRQ WHFKQRORJLHV LQYHQWHG �� RU PRUH \HDUV
DJR DV WKHLU SULQFLSDO VRXUFH RI LQIRUPDWLRQ DQG

HQWHUWDLQPHQW� )RU� ZKLOH LW LV WUXH WKDW WKH LQGXV�
WULDO ZRUOG KDV KDG DFFHVV WR WKH EHWWHU TXDOLW\ RI
)0 VRXQG EURDGFDVWLQJ IRU RYHU �� \HDUV� DQG
WHOHYLVLRQ IRU �� \HDUV RU PRUH� ROG�IDVKLRQHG
DPSOLWXGH�PRGXODWHG� PHGLXP DQG VKRUW�ZDYH
ZLUHOHVV UHPDLQV WKH RQO\ PHGLXP ZKLFK UHDFKHV
WKH KRPHV� FRPPXQLW\ FHQWUHV DQG ZRUNSODFHV RI
DOO WKH ZRUOG·V SRSXODWLRQ� ZLWKRXW FRQVWUDLQWV RI
ZHDOWK RU OLWHUDF\� ,W LV LQGHHG RQH RI WKH DGYDQ�
WDJHV RI ����V ZLUHOHVV WHFKQRORJ\ WKDW LW KDV
SURYHQ DGDSWDEOH WR D ZLGH UDQJH RI FLUFXP�
VWDQFHV� 7KHUH LV QR IXQGDPHQWDO WHFKQLFDO GLIIHU�
HQFH EHWZHHQ WKH WUDQVPLWWHUV XVHG E\ WKH ZRUOG·V
PDMRU LQWHUQDWLRQDO VKRUW�ZDYH EURDGFDVWHUV� WR
FRYHU IRUPHU FRORQLHV IURP WKHLU KRPH EDVH ZLWK
WUDQVPLWWHG SRZHUV RI D PHJDZDWW RU PRUH� DQG
WKH PRGHVW V\VWHPV XVHG E\ PDQ\ ORFDO DQG FRP�
PXQLW\ UDGLR VWDWLRQV ZKRVH UDGLR KRUL]RQ PD\
FRUUHVSRQG� OLWHUDOO\� ZLWK WKHLU YLVXDO KRUL]RQ�
VHHQ IURP SDYHPHQW OHYHO LQ D KLJK�ULVH XUEDQ
HVWDWH�

&RXSOHG ZLWK ´PLQLPXP WHFKQRORJ\µ WUDQVLVWRU
UDGLRV� KLJK�OHYHO DPSOLWXGH PRGXODWLRQ RI D SDLU
RI 5) WULRGHV LQ SXVK�SXOO KDVSUREDEO\ GRQHPRUH
IRU KXPDQ GHYHORSPHQW LQ WKH FXUUHQW FHQWXU\
WKDQ DQ\ RWKHU WHFKQRORJ\� 7KRVH EDVLF UHFHLYHUV
�� IRU ZKLFK WKH EDWWHULHV PD\ FRVW PRUH WKDQ WKH
HOHFWURQLF FRPSRQHQWV �� KDYH QRW HYROYHG VLJQLIL�
FDQWO\ VLQFH WKH ILUVW WUDQVLVWRU UDGLRV ZHUH PDU�
NHWHG LQ WKH ODWH ����V� 7KH\ UHPDLQ� KRZHYHU� DV
D WUXVWHG IULHQG� FRXQVHOORU DQG JXLGH IRU PLOOLRQV
RI SHRSOH� DQG LQ SDUWLFXODU WKH VLFN DQG WKH DJHG�
WKH LOOLWHUDWH� WKH SRRU DQG WKH RSSUHVVHG� 7KLV
DGDSWDELOLW\ RI $0 EURDGFDVWLQJ� DQG WKH LPSOH�
PHQWDWLRQ RI ´DSSURSULDWH WHFKQRORJ\µ VROXWLRQV
FRQVLVWHQW ZLWK WKH VRFLDO DVSLUDWLRQV DQG WKH HFR�
QRPLF UHDOLWLHV RI WDUJHW SRSXODWLRQV� KDV EHHQ
IXQGDPHQWDO LQ HQVXULQJ LWV FRQWLQXHG VXFFHVV
GHVSLWH WKH DUULYDO RI RWKHU WHFKQRORJLHV RIIHULQJ
EHWWHU VRXQG TXDOLW\ RU PRYLQJ SLFWXUHV� $V D WRRO
IRU KXPDQ EHWWHUPHQW DQG IRU LQWHUQDWLRQDO XQGHU�
VWDQGLQJ� ZLUHOHVV EURDGFDVWLQJ UHLJQV VXSUHPH
RYHU DOO RWKHU WHOHFRPPXQLFDWLRQV WHFKQRORJLHV
DQG RYHU WKH ZULWWHQ ZRUG� ,W LV QRQHWKHOHVV RQH
RI WKH JUHDW WUDJHGLHV RI RXU LQGXVWU\ WKDW WKLV WRRO
VKRXOG ILQG LWVHOI VR RIWHQ PLVXVHG� DV WKH LQVWUX�
PHQW RI SURSDJDQGD DQG WKH YHFWRU RI KDWUHG�

�� 7UXVW LQ 0RWKHU 1DWXUH

,W RIWHQ FRPHV DV D VXUSULVH WR WKRVH LQ WKH QRQ�
WHFKQLFDO DUHDV RI WKH EURDGFDVW LQGXVWU\� DQG \HW
PRUH VR WR WKH OD\ OLVWHQHU� WR GLVFRYHU WKDW WKRVH
ZKR SURIHVV WR XQGHUVWDQG ´KRZ EURDGFDVWLQJ
ZRUNVµ DUH XQDQLPRXVO\ XQDEOH WR H[SODLQ� WR WKH
VDWLVIDFWLRQ RI WKHLU SHHUV� KRZ LW LV WKDW D VLJQDO
LV FRQYH\HG IURP D WUDQVPLWWHU DW SRLQW ´$µ WR D



���

��(%8 7HFKQLFDO 5HYLHZ 6SULQJ ����

/HYH\

( 
 > FRV RGO 
 ² E
EW
qq

V

; FRV R�GV 
 ²qq
V

E�; FRV R��
EW

GV

0D[ZHOO·V HTXDWLRQ H[SUHVVLQJ WKH JHQHUDOL]HG ODZ RI )DUDGD\

´)RU DOO FDVHV LQ ZKLFK WKH IOX[ OLQNDJHV FKDQJH� WKH DOJHEUDLF YDOXH RI LQGXFHG HPI LQ D
FORVHG ORRS� (� LV HTXDO WR WKH WLPH UDWH RI GHFUHDVH RI IOX[ OLQNDJHV HQFORVHG E\ WKH ORRS�µ

UHFHLYHU DW SRLQW ´%µ� 'HSHQGLQJ RQ WKHLU VFLHQ�
WLILF EDFNJURXQG� VRPH HQJLQHHUV ZLOO UHIHU WHQWD�
WLYHO\ WR DQ DEVWUDFW ´HWKHUµ �� ZKLFK WKH\ FDQ
QHLWKHU GHILQH� QRU GHWHFW� QRU TXDQWLI\ LQ DQ\
PHDQLQJIXO WHUPV� 2WKHUV SUHIHU WR VSHDN RI
´IRUFHVµ� IRU ZKLFK WKH\ FDQ FRQMXUH XS PDWKH�
PDWLFDO IRUPXODV DQG RWKHU PRUH RU OHVV REVFXUH
MXVWLILFDWLRQ �� EXW ZKLFK DUH QR PRUH WDQJLEOH WR
PHUH PRUWDOV WKDQ WKH HWKHU� 7KH ZRUOG·V PDMRU
WH[WERRNV RQ ZLUHOHVV WUDQVPLVVLRQ� ZKHWKHU GDWLQJ
IURP WKH ����V RU ��V� RU IURP WKH SUHVHQW GD\�
VNLS RYHU WKH TXHVWLRQ ZLWK GLVDUPLQJ DODFULW\�
OHDYLQJ VWXGHQWV LJQRUDQW RI WKH SUHFLVH QDWXUH RI
WKH IXQGDPHQWDO PHFKDQLVP ZKLFK PDNHV WKHLU
WHFKQRORJ\ ZRUN�

,I WKH WUXWK EH WROG� WKH EURDGFDVW HQJLQHHULQJ
FRPPXQLW\ GRHV QRW NQRZ WKH DQVZHUV WR WKHVH
GLIILFXOW TXHVWLRQV �� DQG� IRU WKHPRVW SDUW� WKH\GR
QRW QHHG WR NQRZ� )RU HQJLQHHUV� E\ QDWXUH� DUH D
SUDJPDWLF DQG WUXVWIXO JURXS RI EHLQJV� ,W LV
ODUJHO\ VXIILFLHQW IRU WKHP WR REVHUYH WKH QDWXUDO
SKHQRPHQD UHOHYDQW WR WKHLU FUDIW DQG WR GHYLVH
DQG H[SORLW PDWHULDO DSSDUDWXV ZKLFK HQDEOHV
WKHP WR FRQYHUW WKRVH REVHUYDWLRQV LQWR XVHIXO
V\VWHPV� &DOO LW DQ DFW RI IDLWK� LI \RX OLNH� )DLWK
WKDW WKH SKHQRPHQD REVHUYHG E\ +HUW]� 3RSRY
DQG 0DUFRQL D FHQWXU\ DJR� DQG ZKLFK KDYH
VHUYHG XV VR ZHOO IRU D KXQGUHG \HDUV� ZLOO REOLJ�
LQJO\ FRQWLQXH WR FDUU\ RXU ZRUGV DQG RXU PXVLF
DURXQG WKH ZRUOG IRU WKH FHQWXU\ WR FRPH�

��� VRXQG LV FRQYH\HG IURP WUDQVPLWWHU WR UHFHLYHU LQ WKH IROORZLQJPDQQHU� 7KH WUDQVPLWWHU LV VHW LQ YLEUDWLRQ� WKH LQWHUYHQLQJPHGLXP

LV VHW LQ YLEUDWLRQ� WKH YLEUDWLRQ RI WKH PHGLXP VHWV WKH UHFHLYHU LQ YLEUDWLRQ�

:H DUH OHG WR EHOLHYH LQ WKH H[LVWHQFH RI WKH PHGLXP ZH WHUP WKH  WKHU IRU WKH IROORZLQJ UHDVRQV� 7KH HDUWK FRQWLQXDOO\ UHFHLYHV

HQRUPRXV TXDQWLWLHV RI HQHUJ\ IURP WKH VXQ LQ WKH IRUPRI OLJKW DQG KHDW�ZKLFK WUDYHO WKURXJK D VSDFH NQRZQ WR EH HPSW\ RI RUGLQDU\
PDWWHU� )LODPHQWV RI LQFDQGHVFHQW ODPSV JLYH RII OLJKW DQG KHDW� DOWKRXJK WKH EXOE FRQWDLQV SUDFWLFDOO\ QR JDV RU DLU�

,W LV XQUHDVRQDEOH WR VXSSRVH WKDW WKH HQHUJ\ LQ WKH VXQ RU LQ DQ HOHFWULF FLUFXLW GLVDSSHDUV WKHUH DQG UHDSSHDUV DW WKH HDUWK �RU
WKH UHFHLYLQJ FLUFXLW� ZLWKRXW KDYLQJ EHHQ FRQYH\HG DFURVV WKH LQWHUYHQLQJ VSDFH� ,W PXVW EH FRQYH\HG DFURVV HLWKHU DV DQ DFWXDO
PROHFXODU PRYHPHQW� OLNH WKH IORZ RI D ULYHU� RU DV D ZDYH PRWLRQ� OLNH WKH SDVVDJH RI VRXQG WKURXJK DLU�

$OO H[SHULHQFH JRHV WR VKRZ WKDW OLJKW DQG HOHFWURPDJQHWLF HQHUJ\ JHQHUDOO\ DUH WUDQVPLWWHG WKURXJK VSDFH DV D ZDYH PRWLRQ� DQG

ZH DUH OHG WR WKH VXSSRVLWLRQ WKDW DOO VSDFH LV RFFXSLHG E\ DPHGLXPZKLFK FRQYH\V WKH HQHUJ\� DQG WKDW WKLVPHGLXP KDV SURSHUWLHV
GLIIHUHQW IURP WKRVH SRVVHVVHG E\ RUGLQDU\ PDWWHU�

:H FDOO WKLV PHGLXP ´ WKHUµ�

7KH PHGLXP FDOOHG WKH  WKHU PXVW QHFHVVDULO\ EH XQLYHUVDOO\ GLIIXVHG DQG PXVW LQWHU�SHQHWUDWH DOO PDWWHU� ,W FDQQRW EH H[KDXVWHG

RU UHPRYHG IURP DQ\ SODFH� EHFDXVH QR PDWHULDO LV LPSHUYLRXV WR LW�

7KH SUHVHQFH RI ZKDW ZH NQRZ DV PDWWHU LQ LWV YDULRXV IRUPV PD\� KRZHYHU� PRGLI\ WKH SURSHUWLHV RI  WKHU VR IDU DV WKHVH  WKHU

ZDYHV DUH FRQFHUQHG� )RU H[DPSOH� D OLJKW ZDYH FDQ SDVV WKURXJK D JODVV ZLQGRZ� EXW FDQQRW SDVV WKURXJK D EULFN ZDOO� ZKLOH
D ZLUHOHVV ZDYH FDQ SDVV WKURXJK D EULFN ZDOO� EXW FDQQRW SDVV WKURXJK D VKHHW RI FRSSHU�

>���@

$OO PRYHPHQWV RI WKH WKHU FRQVLVW RI HOHFWULF DQG PDJQHWLF IRUFHV� DOWHUQDWLQJ LQ GLUHFWLRQ� WKH\ SURGXFH D GLVWXUEDQFH� VSUHDGLQJ

RXWZDUGV ZKLFK LV FDOOHG DQ µHOHFWUR�PDJQHWLF ZDYH µ RU VLPSO\ DQ µ WKHU ZDYHµ�

$GPLUDOW\ +DQGERRN RI :LUHOHVV 7HOHJUDSK\

9ROXPH , �� 0DJQHWLVP DQG (OHFWULFLW\
+0 6WDWLRQHU\ 2IILFH� /RQGRQ� �����


