
&855(17� $17+5232/2*<� 9ROXPH�����1XPEHU����$SULO�,����
"� ,����E\�7KH�:HQQHU�*UHQ�)RXQGDWLRQ�IRU�$QWKURSRORJLFDO�5HVHDUFK��$OO�ULJKWV�UHVHUYHG�22,,������������������������

2Q�WKH�,PSRVVLELOLW\�
RI�&ORVH�5HDGLQJ�
7KH�&DVH�RI�
$OH[DQGHU�0DUVKDFN�

E\�-DPHV�(ONLQV�

0RVW�GLVFLSOLQHV�FRQFHUQHG�ZLWK�YLVXDO�DUWLIDFWV�DVVXPH�WKDW�
FORVH�UHDGLQJ�LV�XQLYHUVDOO\�WR�EH�GHVLUHG��WKH�PRUH�DFFXUDWHO\�RE��
MHFWV�DUH�GHVFULEHG��WKH�PRUH�UHVSRQVLEO\�WKH\�FDQ�EH�LQWHUSUHWHG��
&ORVH�UHDGLQJ�LV�VDLG�WR�SURYLGH�D�FKHFN�RQ�LQDGYHUWHQW�SURMHFWLRU�
DQG�LQDSSURSULDWH�WKHRUL]LQJ��DQG�LW�LV�WKRXJKW�WR�EH�DQ�LGHDO�WKDW�
LV�QRW�VSHFLILF�WR�DQ\�GLVFLSOLQH�RU�NLQG�RI�REMHFW��:LWKRXW�WKH�
FRQFHSW�RI�FORVH�UHDGLQJ��GLVFLSOLQHV�VXFK�DV�DQWKURSRORJ\��DUW�KLV��
WRU\��DQG�DUFKDHRORJ\�ZRXOG�ORVH�DQ�HVVHQWLDO�LQWHUSUHWLYH�DQ��
FKRU��VLQFH�D�URXWLQH�RU�GHPRQVWUDEO\�PLVLQIRUPHG�LQWHUSUHWDWLRQ�
FRXOG�WKHQ�EH�VDLG�WR�EH�EHWWHU�WKDQ�RQH�WKDW�DWWHQGV�PRUH�SUH��
FLVHO\�WR�WKH�SHFXOLDULWLHV�RI�WKH�REMHFW��)RU�WKHVH�UHDVRQV��HYHQ�
WKRXJK�LQGLYLGXDO�FORVH�UHDGLQJV�PD\�EH�WDNHQ�WR�EH�IODZHG�RU�EL��
DVHG�DQG�HYHQ�WKRXJK�WKH�FULWLTXH�RI�FORVH�UHDGLQJV�LV�D�FHQWUDO�UH��
VSRQVLELOLW\�RI�DQ\�ULYDO�LQWHUSUHWDWLRQ��WKH�LGHD�RI�FORVH�UHDGLQJ�
LWVHOI�JRHV�ODUJHO\�XQDQDO\]HG��+HUH�,�DUJXH�WKUHH�WKLQJV�DERXW�
FORVH�UHDGLQJ��XVLQJ�$OH[DQGHU�0DUVKDFN
V�DQDO\VHV�RI�SUHKLVWRULF�
(XURSHDQ�DUWLIDFWV�DV�DQ�H[DPSOH��)LUVW��WKHUH�LV�QR�VXFK�WKLQJ�DV�
D�WUXO\�FORVH�UHDGLQJ��EHFDXVH��OHYHOV��RU��GLVWDQFHV��IURP�WKH�DU��
WLIDFW�FDQQRW�EH�DUUDQJHG�DQG�FKRVHQ�DW�ZLOO��6HFRQG��WKH�UHDGLQJ�
WKDW�VHHPV�FORVHVW�LQ�DQ\�JLYHQ�FDVH�LV�WKH�RQH�ZKHUH�LW�EHFRPHV�
PRVW�GLIILFXOW�WR�GLVWLQJXLVK�EHWZHHQ�SURSHUWLHV�LQKHUHQW�LQ�WKH�
DUWLIDFW�DQG�WKRVH�WKDW�DUH�SDUW�RI�WKH�DFW�RI�LQWHUSUHWDWLRQ��7KLUG��
WKH�FORVHVW�UHDGLQJV��VXFK�DV�0DUVKDFN
V��SUHVHQW�WKH�EHVW�RSSRU��
WXQLWLHV�WR�XQGHUVWDQG�ZKDW�D�JLYHQ�GLVFLSOLQH�XQGHUVWDQGV�E\�ED��
VLF�WHUPV�VXFK�DV�LPDJH��QRWDWLRQ��VLJQ��PDUN��DQG�GHFRUDWLRQ��

-$0(6� (/.,16� LV�$VVRFLDWH�3URIHVVRU�RI�$UW�+LVWRU\��7KHRU\��DQG�
&ULWLFLVP�DW�WKH�6FKRRO�RI�WKH�$UW�,QVWLWXWH�RI�&KLFDJR�����6��:D��
EDVK��&KLFDJR��,OO���������8�6�$����+H�ZDV�HGXFDWHG�DW�WKH�8QLYHU��
VLW\�RI�&KLFDJR��+LV�LQWHUHVWV�LQFOXGH�QRQ�DUW�LPDJHV�VXFK�DV�
VFKHPDWD�DQG�JUDSKV��WKH�KLVWRU\�RI�VFLHQFH��UHSUHVHQWDWLRQV�RI�
WKH�ERG\��WKH�KLVWRULRJUDSK\�RI�DUW�KLVWRU\�DQG�UHODWHG�GLVFLSOLQHV��
WKH�KLVWRU\�RI�DUWLVWV
�WHFKQLTXHV��DQG�WKHRULHV�RI�UHSUHVHQWDWLRQ��
+H�KDV�SXEOLVKHG��:KDW�5HDOO\�+DSSHQV�LQ�3LFWXUHV��0LVUHDGLQJ�
ZLWK�1HOVRQ�*RRGPDQ���:RUG�DQG�,PDJH������������ �2Q�0RQ��
VWUXRXVO\�$PELJXRXV�3DLQWLQJV���+LVWRU\�DQG�7KHRU\���������
������%HWZHHQ�3LFWXUH�DQG�3URSRVLWLRQ��7RUWXULQJ�3DLQWLQJV�LQ�
:LWWJHQVWHLQ
V�7UDFWDWXV���9LVLEOH�/DQJXDJH��LQ�SUHVV���DQG��7KH�
6LJQV�RI�:ULWLQJ��2Q�6RPH�3DUDOOHOV�EHWZHHQ�WKH�8QGHFLSKHUHG�
3UHKLVWRULF�9LQFD�6FULSW�DQG�$QGUHD�0DQWHJQD
V�7KH�%DWWOH�RI�
WKH�6HD�*RGV��6HPLRWLFD��LQ�SUHVV���7KH�SUHVHQW�SDSHU�ZDV�VXEPLW��
WHG���;,,� ���DQG�DFFHSWHG���,,,� ����WKH�ILQDO�YHUVLRQ�UHDFKHG�WKH�
(GLWRU
V�RIILFH����,Y�����

&ORVH�UHDGLQJ�RI�YLVXDO�LPDJHV�LV�D�FRQVWDQW�LGHDO�LQ�DUW�
KLVWRU\��DUFKDHRORJ\��DQWKURSRORJ\��YLVXDO�WKHRU\��DQG�
FULWLFLVP�RI�DOO�VRUWV�LW� LV�YLUWXDOO\�QHYHU�TXHVWLRQHG��
DQG�LQ�JHQHUDO�LW�VHHPV�WR�EH�D�JRRG�LGHD�LQ�DQ\�ILHOG��
IRU�DQ\�SXUSRVH��DQG�XQGHU�DQ\�WKHRUHWLFDO�UHJLPHQ��,WV�
JHQHDORJ\�EHJLQV�ZKHUH�DUW�KLVWRU\�GRHV��ZLWK�DQWLTXDUL��
DQLVP�DQG�FRQQRLVVHXUVKLS�LQ�WKH���WK�DQG�L�WK�FHQWX��
ULHV��DQG� DVFHQGV� WKURXJK�,JWK�FHQWXU\� �0RUHOOLDQ�
PHWKRGV���WKDW�LV��LQYHVWLJDWLRQV�RI�FKDUDFWHULVWLF�GHWDLOV�
LQ�LPDJHV���EUDQFKLQJ�DQG�SUROLIHUDWLQJ�LQ�WKH��RWK�FHQ��
WXU\�LQWR�VW\OH�DQDO\VLV��IRUPDOLVP��DQG�LFRQRJUDSK\��
&DUOR�*LQ]EXUJ
V�VSHFXODWLYH�HVVD\�RQ�0RUHOOL��)UHXG��
DQG�6KHUORFN�+ROPHV��*LQ]EXUJ�L����� UHPDLQV�WKH�SULQ��
FLSDO�VRXUFH�IRU�WKH�KLVWRU\�RI�WKH�LGHD��WKRXJK�*LQ]��
EXUJ
V�FRQFDWHQDWLRQ�RI�FRQQRLVVHXUVKLS��SV\FKRDQDO\��
VLV��DUW�KLVWRU\��DQG�GHWHFWLYH�QRYHOV�FRXOG�KDYH�EHHQ�
H[SDQGHG�E\�FRQVLGHUDWLRQ�RI�WKH�ZD\�WKH�VDPH�WHUP�
LV�XVHG�LQ�OLWHUDU\�FULWLFLVP�LQFOXGLQJ�*LQ]EXUJ
V�RZQ�
HVVD\��ZKLFK�EHFRPHV�DQ�H[DPSOH�RI�WKH�PHWKRG�LW�
H[SRVLWV��
,W�LV�TXHVWLRQDEOH�KRZ�PXFK�VHQVH�LW�PDNHV�WR�FDOO�

VXFK�IDU�IOXQJ�SUDFWLFHV�D��PHWKRG���DV�*LQ]EXUJ�GRHV��
LQVWHDG�,�ZRXOG�VD\�WKDW�WKH�GLIIHUHQW�PHWKRGV�XVHG�E\�
3DQRIVN\��0RUHOOL��)UHXG��DQG�RWKHUV�JURZ�IURP�WKH�HQ��
DEOLQJ�FRQFHSW�RI�FORVH�UHDGLQJ��7KH�WUDQVSDUHQW�QDWXUH�
RI�WKH�FRQFHSW�ZRXOG�VHHP�WR�IRUHVWDOO�DQ\�GLUHFW�DQDO\��
VLV�RU�FULWLTXH�ZKDWHYHU�D�FORVH�UHDGLQJ�PD\�EH�LQ�SUDF��
WLFH��WKH�FRQFHSW�RI�FORVH�UHDGLQJ�UHPDLQV�QHDUO\�LQWDQJL��
EOH��$FFXUDF\�DQG�HYHQ�LQVLJKW�DUH�LQWXLWLYHO\�WLHG�WR�
WKH�FORVHQHVV�RI�D�UHDGLQJ��UHJDUGOHVV�RI�GLVSXWHV�DERXW�
HYLGHQFH�RU�WKHRU\��7KH�XQREMHFWLRQDEOH�XQLYHUVDOLW\�RI�
FORVH�UHDGLQJ�LV�PRVW�DSSDUHQW�LQ�RXU�LQDELOLW\�WR�WKLQN�
ZKDW�NLQG�RI�YLVXDO�DUWLIDFW��RU�WH[W��RU�FULPH�VFHQH��RU�
QDUUDWLYH��PLJKW�QRW�EH�EHVW�XQGHUVWRRG�E\�FORVH�H[DPL��
QDWLRQ��,Q�VKRUW��WKH�SXUSRVLYH��YLJLODQW�VFUXWLQ\�RI�WKH�
SDUWLFXODULWLHV�RI�WKH�REMHFW�VHHPV�WR�EH�D�IRXQGDWLRQDO�
SULQFLSOH�RI�XQGHUVWDQGLQJ��ZKHWKHU�WKH�REMHFW�LV�WKH�
PRVW�UHFHQW�LQVWDOODWLRQ�DUW�RU�WKH�ROGHVW�PDUNLQJV�RQ�
VWRQH��$IWHU�FORVH�UHDGLQJ��UHDGLQJ�FDQ�UHOD[��DQG�WKHUH�
DUH�PDQ\�ZD\V�WR�LQWHUSUHW�TXLFNO\��WR�PDNH�HSLWRPHV�
DQG�RXWOLQHV��WR�SDUDSKUDVH�DQG�DEEUHYLDWH��WR�VFKHPD��
WL]H�DQG�VXPPDUL]H�DQG�FRQGHQVH�DQG�DEVWUDFW��EXW�HDFK�
RQH�RI�WKHP�LV�GHSHQGHQW�RQ�WKH�SRVVLELOLW\�RI�D�ORJLFDOO\�
SULRU�FORVH�UHDGLQJ��
:KHQ�UHDGLQJV�DUH�TXHVWLRQHG�IRU�WKHLU�FORVHQHVV�RU�

VORSSLQHVV��WKH�SXUSRVH�LV�XVXDOO\�WR�HOLFLW�WKH�KLVWRULDQV
�
FRYHUW�DJHQGDV�DQG�WR�VKRZ�KRZ�WKHRU\�GHWHUPLQHV�ZKDW�
DQG�KRZ�ZH�VHH��%XW�WKDW�NLQG�RI�FULWLTXH�KDV�PRUH�WR�
GR�ZLWK�D� ORFDO�FRQVWUXFWLRQ�RI�WKHRU\�DQG�RI�YLVXDO�
VWUXFWXUH�WKDQ�ZLWK�WKH�LGHD�RI�FORVHQHVV�RU�FORVH�UHDGLQJ�
SHU�VH��,W�LV�SRVVLEOH�WR�GRXEW�WKDW�VRPHRQH
V�UHDGLQJ�LV�
DV�FORVH�DV�LW�PLJKW�EH�RU�WR�FODLP�WKDW�LW�LV�VNHZHG�E\�
SUHMXGLFHG�VHHLQJ�DQG�DW�WKH�VDPH�WLPH�QHYHU�EHJLQ�WR�
GRXEW�FORVH�UHDGLQJ�LWVHOI��+HUH�,�ZLOO�EH�WU\LQJ�WR�RSHQ�
D�FULWLTXH�RI�FORVH�UHDGLQJ��UDWKHU�WKDQ�WKH�SXUSRVHV�WR�
ZKLFK�LW�LV�SXW��,Q�WKH�HQG�,�ZLOO�DUJXH�WKDW�LQ�HIIHFW�
FORVH�UHDGLQJ�GRHV�QRW�H[LVW��QRW�OHDVW�EHFDXVH�DQ\�UHDG��
LQJ�FRQVLVWV�RI�HFKRHV�RI�YDJXHU�DFFRXQWV�DQG�VXSSUHVVHG�
SURPLVHV�RI�HYHQ�FORVHU�UHDGLQJV��7KDW�ZKLFK�DSSHDUV�DV�
FORVH�UHDGLQJ�LQ�LQQXPHUDEOH�WH[WV�LQFOXGLQJ�*LQ]��
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EXUJ
V�LV� D�PRPHQW�RI�LQFRPSOHWH�DZDUHQHVV��EXLOW�RQ�
VHOI�FRQWUDGLFWLRQ�DQG�WKH�UHVXUJHQW�KRSH�RI�LQWLPDF\�
ZLWK�WKH�REMHFW��
$V�DQ�H[DPSOH�,�WDNH�WKH�ZRUN�RI�WKH�DUFKDHRORJLVW�

DQG�DUW�KLVWRULDQ�$OH[DQGHU�0DUVKDFN��LQ�ODUJH�SDUW�EH��
FDXVH�,�EHOLHYH�WKRXJK�,�ZLOO�QRW�EH�DUJXLQJ�WKLV�GL��
UHFWO\�WKDW�0DUVKDFN
V�PHWKRGV�PDNH�KLP�RQH�RI�WKH�
PRVW�LPSRUWDQW�DUW�KLVWRULDQV�RI�WKH�FHQWXU\��RQH�ZKRVH�
ZRUN�GHVHUYHV�WKH�DWWHQWLRQ�QRW�RQO\�RI�DOO�DUFKDHROR��
JLVWV�DQG�DUW�KLVWRULDQV�EXW�DOVR�RI�DQ\RQH�LQYROYHG�LQ�
WKH�SURMHFW�RI�VHHLQJ�DQG�LQWHUSUHWLQJ�DV�ILQHO\�DV�SRVVL��
EOH��(ONLQV�,���E���0DUVKDFN
V�TXHVWLRQV�DUH�HVSHFLDOO\�
H[HPSODU\�IRU�DUW�KLVWRULDQV�ZKR�DUH�HQJDJHG�LQ�DQDO\]��
LQJ�JHVWXUDO�EUXVKVWURNHV��LQGLYLGXDO�PDUNV��FRORU�DUHDV��
IDFWXUH��DQG�RWKHU�SKHQRPHQD�WKDW�DUH�WDNHQ�WR�EH�PLQL��
PDO�FRPSRQHQWV�RI�SLFWRULDO�PHDQLQJ�OH[HPHV��LQ�WKH�
VHPLRWLF�WHUP�RXW�RI�ZKLFK�WKH�ODUJHU�VLJQLI\LQJ�XQLWV�
RI�SLFWXUHV�DUH�EXLOW��6HPLRWLF�DUW�KLVWRU\�LQ�SDUWLFXODU�
QHHGV�WR�EH�FOHDU�DERXW�WKH�SODFH�ZKHUH��VXEVHPLRWLF��
PDUNV�OHDYH�RII�DQG�VLJQV�EHJLQ��(ONLQV���J��D���DQG�,�ZLOO�
VXJJHVW�WKDW�0DUVKDFN
V�DQDO\VHV�SUHVV�WKDW�SRLQW�DV�QR�
RWKHUV�KDYH�GRQH��0DUVKDFN
V�DSSURDFK�WDNHV�VRPH�LQ��
WURGXFLQJ��DIWHU�H[DPLQLQJ�RQH�RI�KLV�DQDO\VHV��,�ZLOO�
RXWOLQH�WKH�NLQGV�RI�UHVSRQVH�KH�KDV�UHFHLYHG�DQG�VNHWFK�
WKH�UHDVRQV�KLV�ZRUN�H[HPSOLILHV�WKH�FRQFHSWXDO�LPSRV��
VLELOLW\�RI�FORVH�UHDGLQJ��

0DUVKDFN
V�5HDGLQJV�

0DUVKDFN
V�DFFRXQWV�RI�PDUNV�RQ�8SSHU�3DOHROLWKLF�DQG�
0HVROLWKLF�ERQHV��VODWH��DQG�DPEHU�DUH�DPRQJ�WKH�PRVW�
FDUHIXO�DQDO\VHV�LQ�DOO�RI�DUFKDHRORJ\�DV�ZHOO�DV�LQ�DUW�
KLVWRU\�DQG�FULWLFLVP��YLVXDO�WKHRU\��FRQQRLVVHXUVKLS��
DQG�FRQVHUYDWLRQ��+H�ORRNV�FORVHO\��OLWHUDOO\�ZLWK�D�PL��
FURVFRSH��EXW�XQOLNH�SDLQWLQJ�FRQVHUYDWRUV�KH�DOVR�ORRNV�
DW�HYHU\�PDUN�RQ�D�VXUIDFH�RU�DUWLIDFW��DQG�KLV�ORRNLQJ�
GRHV�QRW�FHDVH�XQWLO�KH�KDV�VDWLVILHG�KLPVHOI�WKDW�KH�KDV�
GLVWLQJXLVKHG�DOO�LQWHQWLRQDO�PDUNV�IURP�XQLQWHQWLRQDO�
RU�UDQGRP�PDUNV��RUGHUHG�WKH�LQWHQWLRQDO�PDUNV�LQ�FKUR��
QRORJLFDO�VHTXHQFH��GLVWLQJXLVKHG�GLUHFWLRQV�LQ�ZKLFK�
PDUNV�ZHUH�PDGH��QRWHG�ZKHUH�WRROV�ZHUH�OLIWHG�IURP�
WKH�VXUIDFH�DQG�ZKHUH�WKH\�UHPDLQHG�LQ�FRQWDFW��DQG�
GHWHUPLQHG�KRZ�PDQ\�WRROV�RU�FXWWLQJ�HGJHV�ZHUH�XVHG�
WR�PDNH�WKH�PDUNV��+LV�DQDO\VHV�DUH�OHVVRQV�LQ�ORRNLQJ��
IRUFLEOH�SDWLHQW�DWWHPSWV�WR�VHH� HYHU\WKLQJ��WRJHWKHU�
ZLWK�D�FRQFHUWHG�HIIRUW�WR�FRQFOXGH�QRWKLQJ�WKDW�FDQQRW�
EH�HPSLULFDOO\�GHPRQVWUDWHG��
0DUVKDFN
V�FHQWUDO�FODLP�LV�WKDW�PDQ\�3DOHROLWKLF�

PDUNLQJV�HYHQ�WLQ\�RQHV��DW�WKH�WKUHVKROG�RI�XQDLGHG�
YLVLRQ�DUH�QRWDWLRQV�UHFRUGLQJ�WKH�SKDVHV�RI�WKH�PRRQ��
,W�LV�D�K\SRWKHVLV�WKDW�PLJKW�DSSHDU�WR�EH�UHDGLO\�VXVFHS��
WLEOH�WR�YDULRXV�FRXQWHUFODLPV��DQG�LQ�IDFW�0DUVKDFN�SUH��
VHQWV�LW�DV�D�UHDVRQHG�VFLHQWLILF�K\SRWKHVLV�RI�H[DFWO\�WKH�
NLQG�WKDW�VKRXOG�EH�RSHQ�WR�HPSLULFDO�IDOVLILFDWLRQ��<HW�
WKDW�JHQXLQHO\�VFLHQWLILF�DWWLWXGH�KDV�JRQH�ODUJHO\�XQ��
UHDG��DQG�VFKRODUV�KDYH�EHHQ�PRUH�VWUXFN�E\�WKH�SHUVLV��
WHQFH�ZLWK�ZKLFK�KH�KDV�SXUVXHG�WKH�K\SRWKHVLV�RYHU�D�
SHULRG�RI�PRUH�WKDQ����\HDUV��7KH�DUFKDHRORJLVW�'HQLVH�
6FKPDQGW�%HVVHUDW��IRU�H[DPSOH��KDV� VDLG�WKDW�0DU��
VKDFN
V�WKHRU\�RI�OXQDU�UHFRUGV��FDQQRW�EH�SURYHQ�RU�

GLVSURYHQ�QRU�FDQ�LW�EH�LJQRUHG���6FKPDQGW�%HVVHUDW�
�����L�R��� 7KH�DUW�KLVWRULDQ�:KLWQH\�'DYLV�GHGLFDWHG�D�
ERRN�RQ�ODWH�SUHKLVWRULF�(J\SWLDQ�DUW�WR�0DUVKDFN��ZKR�
KH�VD\V��KDV�EHHQ�DVNLQJ�TXHVWLRQV�WKDW�,�DP�QRW�VXUH�
DQ\�DUFKDHRORJ\�RU�DUW�KLVWRU\�FRXOG�DQVZHU���'DYLV�
�����[YL���$QRWKHU�KLVWRULDQ��'RQDOG�3UH]LRVL��KDV�UH��
FHQWO\�XVHG�0DUVKDFN
V�UHVHDUFK�XQFULWLFDOO\��DV�DQ�H[��
DPSOH�RI�WKH�PRVW�LQWHUHVWLQJ�NLQGV�RI�TXHVWLRQV�DUW�KLV��
WRU\�FDQ�DVN��3UH]LRVL�,������������� �,W�LV�FKDUDFWHULVWLF�
WKDW�WKHVH�SRVLWLYH�DVVHVVPHQWV�DUH�QRW�DFFRPSDQLHG�E\�
IXUWKHU�FORVH�UHDGLQJV��3UH]LRVL
V�DFFRXQW��IRU�H[DPSOH��
LV�GHYRLG�RI�WKH�GHWDLO�WKDW�VXSSRUWV�0DUVKDFN
V�FRQFOX��
VLRQV��+H� FDOOV�0DUVKDFN
V�ZRUN��HPEOHPDWLF�RI�WKH�
SRVWVWUXFWXUDOLVW�FULWLTXH�RI�YHUERFHQWULVW�VWUXFWXUDO��
LVP���EXW�KH�RPLWV�D�GLVFXVVLRQ�RI�WKH��GHWDLOHG�DUJX��
PHQWV��WKDW�ZRXOG�VXSSRUW�WKH�SRLQW�>3UH]LRVL�,�����
�������� ��L� Q�� ���DQG������,W�LV� D� W\SLFDO�HIIHFW�RI�
H[WUHPHO\�FORVH�UHDGLQJV�WKDW�WKH\�SDVV�RXWVLGH�WKH�QRU��
PDO�SURWRFROV�RI�UHDGLQJ�DQG�DUH�QHFHVVDULO\�JORVVHG�LQ�
PRUH�JHQHUDO�DFFRXQWV���
,W�ZDV�SUDLVH�OLNH�WKLV�WKDW�ILUVW�DWWUDFWHG�PH�WR�0DU��

VKDFN
V�ZULWLQJ��DQG�ZKDW�NHSW�P\�DWWHQWLRQ�ZDV� D�
VWUDQJH�G\QDPLF�WKDW�KDV�UHSHDWHG�LWVHOI�RYHU�WKH�\HDUV�
DV�DUFKDHRORJLVWV�KDYH�UDLVHG�REMHFWLRQV�DQG�0DUVKDFN�
KDV�UHSOLHG�DQG�JRQH�RQ�WR�PDNH�QHZ��HYHQ�PRUH�GH��
WDLOHG�DQDO\VHV��7KH�OXQDU�K\SRWKHVLV�RIWHQ�VHHPV�SDW��
HQWO\�XQOLNHO\��EXW�0DUVKDFN
V�GHWUDFWRUV�VHHP�WR�KDYH�
QR�SXUFKDVH�RQ�KLV�PHWKRGV�DQG�QR�SRZHU�WR�RYHUWXUQ�
KLV�FRQFOXVLRQV��,W�VHHPV�HDV\�WR�VD\�WKDW�0DUVKDFN�LV�
VHHLQJ�WRR�PXFK�DQG�WU\LQJ��IRU�H[DPSOH��WR�LQWHUSUHW�
FDUHOHVV� GHFRUDWLRQ�RU� PHDQLQJOHVV�WRRO�VKDUSHQLQJ�
PDUNV�DV� GHOLEHUDWHG�FDOHQGULFDO�QRWDWLRQ��%XW�ZKHQ�
WKHVH�DQG�RWKHU�SUREOHPV�DUH�EURXJKW�XS��WKH�UHVXOW�LV�
DOPRVW�LQYDULDEO\�WKH�VDPH��WKH�SHRSOH�ZKR�REMHFW�DUH�
OHG�WR�VHH�WKDW�WKH\�KDYH�EHHQ�RSHUDWLQJ�ZLWK�FHUWDLQ�
SUHFRQFHSWLRQV�DERXW�KRZ�DFFXUDWH�PDUNV�VKRXOG�EH��RU�
ZKDW�GHFRUDWLRQ�LV��RU�KRZ�LW�LV�GLIIHUHQW�IURP�QRWDWLRQ��
:KDW�DSSHDU�WR�EH� JODULQJ�PLVWDNHV�LQ�0DUVKDFN
V�
PHWKRG�WXUQ�RXW�WR�EH�XQUHVROYHG�DVSHFWV�RI�RXU�KDELWV�
RI�VHHLQJ��7KH�FULWLFV�DUH�VLOHQFHG��LQ�HIIHFW��E\�XQDQ��
VZHUDEOH�TXHVWLRQV��:KDW�VKRXOG�D�3DOHROLWKLF�LPDJH�
ORRN�OLNH"�:KDW�LV�GHFRUDWLRQ��DQG�KRZ�GRHV�LW�GLIIHU�
IURP�QRWDWLRQ"�0DUVKDFN
V�DQDO\VHV��SHUKDSV�PRUH�WKDQ�
DQ\�RWKHUV�LQ�WKH�KLVWRU\�RI�DUW��IRUFH�WKHVH�TXHVWLRQV�
LQWR�WKH�RSHQ�DQG�DOORZ�XV�WR�EHJLQ�WR�VHH�KRZ�ZH�VHH�
DQG�ZKDW�ZH�WKLQN�LPDJHV�DUH��
,Q�ZKDW�IROORZV�,�DP�JRLQJ�WR�GR�ZKDW�KDV��,�WKLQN�

VLJQLILFDQWO\��VHOGRP�EHHQ�GRQH�LQ�WKH�OLWHUDWXUH�XS�WR�
WKLV�SRLQW��,�DP�JRLQJ�WR�PDNH�D�UHDGLQJ�RI�RQH�RI�0DU��
VKDFN
V�UHDGLQJV�WKDW�LV�FORVHU�WKDQ�KLV�RZQ��6LQFH�WKH�
RULJLQDO�WH[W�,�ZLOO�EH�DQDO\]LQJ�LV�OHVV�WKDQ�D�IXOO�SDJH�
�WKRXJK�LW�LV�LQWHUUXSWHG�E\�LOOXVWUDWLRQV�DQG�RFFXSLHV�
SDUWV�RI�IRXU�SDJHV���,�ZLOO�EH�TXRWLQJ�LW�LQ�IXOO�
�

L��7KH�ILJXUH�QXPEHUV�LQ�EUDFNHWV�LQ�P\�TXRWDWLRQV�UHSODFH�ILJXUH�
QXPEHUV�LQ�SDUHQWKHVHV�LQ�WKH�RULJLQDO�WH[W��WKH\�DUH�QRW�LQWHUSR��
ODWHG�UHIHUHQFHV��,�KDYH�UHGUDZQ�WKH�OLQH�GUDZLQJV�LQ�0DUVKDFN
V�
WH[W��7R�DYRLG�FRQIXVLRQ��VLQFH�,�ZLOO�EH�FLWLQJ�WKH�WH[W�LQ�LWV�HQ��
WLUHW\��,�KDYH�RPLWWHG�SDJH�QXPEHUV��7KH�GLVFXVVLRQ�EHJLQV�RQ�S��
�,� �0DUVKDFN�LJJLE��DQG�HQGV�RQ�S������0DUVKDFN
V�SKRWRJUDSKV�
KDYH�EHHQ�UHWDLQHG�KHUH��WKRXJK�WKHLU�QXPEHUV�KDYH�EHHQ�FKDQJHG��
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7KH�%DWRQ�LQ�WKH�0XVHH�GHV�
$QWLTXLWHV�1DWLRQDOHV�

,Q�7KH�5RRWV�RI�&LYLOL]DWLRQ��L���D��� IURP�ZKLFK�WKLV�
H[DPSOH�LV�WDNHQ��0DUVKDFN�VHWV�WKH�VWDJH�IRU�HDFK�QHZ�
REMHFW�ZLWK�D�EULHI�QDUUDWLYH��,Q�WKLV�FDVH�KH�KDV�MXVW�
GLVFXVVHG�D�ODUJH�EDWRQ�PDGH�RI�ERQH��VFXOSWHG�LQWR�D�
IR[
V�KHDG�DW�RQH�HQG��SLHUFHG�ZLWK�D�KROH��DQG�HQJUDYHG�
LQ�URZV�RI�QRWFKHV��7KH�WH[W�FRQWLQXHV��

,Q�FDELQHW�QXPEHU�RQH�DW�WKH�0XVHH�GHV�$QWLTXLWHV�
1DWLRQDOHV��QRW�IDU�IURP�WKH�ODUJH�EDWRQ��OLHV�D�
VPDOOHU��IUDJLOH��EHWWHU�ZRUNHG�ELW�RI�ERQH��GLVFRORUHG�
D�GHDG�JUH\�ZLWK�WLPH��,W�LV�WKH�KDQGOH�RI�D�EDWRQ��
ZLWK�WKH�KHDG�DQG�KROH�EURNHQ�RII��EXW�ZLWK�WKH�DUF�
RI�WKH�KROH�YLVLEOH�DW�WKH�EUHDN��,W�WRR�FRPHV�IURP�/H�
3ODFDUG��DSSDUHQWO\�IURP�WKH�0DJGDOHQLDQ�,9��DQG�
PD\�EH�D�IHZ�\HDUV��D�IHZ�KXQGUHG�\HDUV��RU�D�IHZ�
WKRXVDQG�\HDUV�ODWHU�WKDQ�WKH�EDWRQ�ZLWK�WKH�KHDG�RI�
D�IR[��6LQFH�LW�LV�D�IUDJPHQW��LW�KDV�QRW�EHHQ�FRQVLG��
HUHG�DQ�LPSRUWDQW�ILQG��,W�LV�PDUNHG�ZLWK�ZKDW�KDV�
EHHQ�WUDGLWLRQDOO\�FDOOHG�GHFRUDWLRQ�LQ�D��JHRPHWULF��
VW\OH�>ILJ��L�� WRS�@��

0DUVKDFN�GLUHFWV�WKH�UHDGHU�WR�DQ�RYHUDOO�VKRW�RI�WKH�
IURQW�IDFH�RI�WKH�ERQH��ILJ��L�� WRS���7KHQ�WKH�UHDGHU�LV�
LQYLWHG�WR�PRYH�LQ�RQ�WKH�REMHFW�DQG�UHYLHZ�LWV�PDUNLQJV�
PRUH�DWWHQWLYHO\��ILJ��L�� ERWWRP���

7KH�EDWRQ�KDV�EHHQ�ZRUNHG�WR�FUHDWH�IRXU�IODWWHQHG�
VLGHV��DQG�RQ�RQH�RI�WKHVH�WKHUH�LV�D�UDLVHG�SODWIRUP�

RQ�ZKLFK�PDUNLQJV�ZHUH�PDGH��7KH�KDQGOH�LWVHOI�LV�
XQEURNHQ�DQG�WKH�PDUNLQJV�RQ�LW�DUH�FRPSOHWH��,W�LV�
SRVVLEOH��WKHQ��WKDW�ZH�KDYH�DOO�WKH�PDUNLQJV�RULJL��
QDOO\�PDGH��

7KH�QH[W�SDUDJUDSK�DQQRXQFHV�WKH�UHVXOW�RI�PLFURVFRSLF�
DQDO\VLV��9LUWXDOO\�DOO�RI�0DUVKDFN
V�VWXGLHV�DUH�GRQH�
ZLWK�D�PLFURVFRSH��KH�PDNHV�SKRWRPDFURJUDSKV�DQG�
SKRWRPLFURJUDSKV�DQG�XVHV�WKHP�WR�KHOS�PRGLI\�DQG�
FRPSOHWH�WKH�QRWHV�KH�PDNHV�LQ�WKH�SUHVHQFH�RI�WKH�RE��
MHFW��7KLV�SDUWLFXODU�SDUDJUDSK�LV�LQWHUUXSWHG�LQ�D�VSHF��
WDFXODU�IDVKLRQ��VLQFH�WKH�ILUVW�VHQWHQFH�GRHV�QRW�FRQ��
FOXGH�RQ�WKLV�SDJH��DQG�RQ�WXUQLQJ�WKH�OHDI�WKH�UHDGHU�LV�
FRQIURQWHG�ZLWK�D�IXOO�SDJH��PDUJLQOHVV�LOOXVWUDWLRQ�RI�D�
WLQ\�SRUWLRQ�RI�WKH�ERQH��DW�D�PDJQLILFDWLRQ�RI�DERXW����
WLPHV��ILJ������0DUVKDFN�FRQWLQXHV��

0LFURVFRSLF�DQDO\VLV�RI�WKH�PDLQ�IDFH�>ILJ��L�� ERW��
WRP��ILJ���@�UHYHDOHG�VHWV�RI�SDUDOOHO�OLQHV�PDGH�E\�LR�
GLIIHUHQW�>HQJUDYLQJ@�SRLQWV��ZLWK�JURXSV�WKDW�VHHP�
WR�FRQWDLQ��V\PEROV��DQG��VLJQV���

$V�D�ILUVW�VWHS�LQ�WKH�PLFURVFRSLF�DQDO\VLV�0DUVKDFN�GLV��
WLQJXLVKHV�VHYHUDO�VHULHV�RI�PDUNV�PDGH�E\�GLIIHUHQW�EX��
ULQV��

$W�RQH�SODFH�D�PDUN�DW�WKH�HQG�RI�D�VHULHV�RI����
OLQHV��DOO�PDGH�E\�D�VKDUS��WKLQ�SRLQW��LV�FURVVHG�RYHU�
E\�DQRWKHU�SRLQW�WKDW�VFUDWFKHG�D�IODW�IORRU�ZLWK�WZR�
VPDOO�SRLQWV�DW�HDFK�VLGH��?U���� >ILJ������

7KH�UHIHUHQFH�KHUH�LV�WR�WKH�IXOO�SDJH�SKRWRJUDSK��ZKLFK�
LV�HQODUJHG�VR�PXFK�WKDW�DW�ILUVW�LW�LV�GLIILFXOW�WR�WHOO�WKDW�

),*�� L�� %URNHQ�EDGWRQ�IURP�/H�3ODFDUG��&KDUHQWH���
�����0XVHH�GHV�$QWLTXLWHV�1DWLRQDOHV��5HSULQWHG�E\�
SHUPLVVLRQ�IURP�0DUVKDFN��,���D��,�� ILJV���L� DQG���D���"�$OH[DQGHU�0DUVKDFN��
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),*�� ���%D
WRQ�IURP�/H�3ODFDUG��GHWDLO��5HSULQWHG�E\�
SHUPLVVLRQ�IURP�0DUVKDFN��,����D��J��� ILJ��������
$OH[DQGHU�0DUVKDFN��

WKH�PDUNV�VORSLQJ�XS�DQG�WR�WKH�OHIW�DUH�D�VLQJOH�VWURNH�
RI�WKH�EXULQ��OHDYLQJ�D� GRXEOH�OLQH�DQG�D� FRUUXJDWHG�
�IORRU���7KH�SXUSRVH�RI�WKH�ODUJH�LOOXVWUDWLRQ�LV�WR�PDNH�
WKH�SRLQW�WKDW�GLIIHUHQW�HQJUDYLQJ�WRROV�ZHUH�XVHG�D�
FUXFLDO�VWHS�LQ�WKH�DUJXPHQW�WKDW�WKLV�LV�QRW��GHFRUDWLRQ�
LQ�D�
JHRPHWULF
�VW\OH���7KH�SDUDJUDSK�FRQWLQXHV��

7KLV�EURDG�VWURNH�EHJLQV�WKH�QH[W�VHULHV��6LQFH�WKH�
EURDG�VWURNH�RFFXUV�RYHU�WKH�ILQH�VWURNH��LW�PXVW�
KDYH�EHHQ�PDGH�ODWHU��DQG�WKH�IXOO�VHTXHQFH�RQ�WKLV�
IDFH�EHJLQV�DW�WKH�ULJKW�DQG�UHDGV�WR�WKH�OHIW��WRZDUGV�
WKH�KROH��7KH�VHTXHQFH�EHJLQV�ZLWK�DQ�RGG��GHOL��
FDWHO\�VFUDWFKHG�VLJQ��YLVLEOH�XQGHU�WKH�PLFURVFRSH�
�VHH�>ILJ���@����

�aa�

7KH�UHIHUHQFH�KHUH�LV�WR�\HW�DQRWKHU�GHWDLO��WKLV�WLPH�RI�
WKH�ULJKWKDQG�HQG�RI�WKH�EDWRQ��7KLV�LV�WKH�SLUVW�PRPHQW�

$:aaaaaaaaaaa�

),*�� ���%DWRQ�IURP�/H�3ODFDUG��GHWDLO��5HSULQWHG�E\�
SHUPLVVLRQ�IURP�0DUVKDFN��,���D�ILJ�� ��E���
$OH[DQGHU�0DUVKDFN��

WKDW�0DUVKDFN
V�UHFRQVWUXFWLRQV�KDYH�WR�EH�WDNHQ�IRU�
JUDQWHG��VLQFH�LQ�P\�FRS\�RI�7KH�5RRWV�RI�&LYLOL]DWLRQ�
WKH�EHVW�WKDW�FDQ�EH�GLVFHUQHG�IURP�WKH�SKRWRJUDSK�LV�
VRPHWKLQJ�OLNH�WKLV��

���

7KH�PDUNV�DUH��KRZHYHU��YHU\�LQGHILQLWH�LQ�WKH�SKRWR��
JUDSK��7KH�ZRUG��VLJQ��GRHV�QRW�DSSHDU�LQ�TXRWDWLRQ�
PDUNV�WKLV�WLPH��VLQFH�WKH�FRQILJXUDWLRQ�LV�SUHVHQWHG�DV�
WKH��RGG��REMHFW�WKDW�EHJLQV�WKH�ILUVW�VHTXHQFH��EXW�E\�
ZD\�RI�DQWLFLSDWLQJ�ZKDW�KH�LV�DERXW�WR�GR��KH�FRXQWV�WKH�
QLQH�FRPSRQHQW�PDUNV�LQ�WKH��RGG��GHOLFDWHO\�VFUDWFKHG�
VLJQ���
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,W�LV�FRPSRVHG�RI���VWURNHV��7KLV�LV�IROORZHG�E\�D�
VRPHZKDW�FXUYHG��<��RI���VWURNHV��PDGH�E\�DQRWKHU�
SRLQW��

$JDLQ�WKH�PDUJLQDO�SLFWXUH�LQ�KLV�WH[W�LPSOLFLWO\�LQ��
VWUXFWV�UHDGHUV�DERXW�WKH�OLPLWV�RI�WKHLU�SDUWLFLSDWLRQ�LQ�
WKH�GHFLSKHUPHQW�DQG�DERXW�WKH�OLPLWV�RI�0DUVKDFN
V�
DFFXUDF\��7KH��<�� LQ�0DUVKDFN
V�SKRWRJUDSK�LV�FOHDUO\�
GLIIHUHQW��VRPHWKLQJ�PRUH�OLNH�WKLV��ILJ������

$W�WKLV�SRLQW�LW�LV�DSSDUHQW��DV�LW�ZRXOG�DOUHDG\�KDYH�
EHHQ�IRU�D�UHDGHU�ZKR�KDG�IROORZHG�7KH�5RRWV�RI�&LYLOL��
]DWLRQ�XS�WR�WKLV�SRLQW��WKDW�0DUVKDFN�LV�UHODWLYHO\�XQLQ��
WHUHVWHG�LQ�WKH�VKDSH�RI�WKH�PDUNV��,�VD\�UHODWLYHO\��VLQFH�
KH�LV�FRQFHUQHG�ZLWK�VKDSH�LQVRIDU�DV�LW�DIIHFWV�UHODWLYH�
SRVLWLRQ�ZKHWKHU�D�PDUN�LV�ULJKW�RU�OHIW�RI�DQRWKHU�RU�
DERYH�RU�EHORZ�DQRWKHU�LQ�RUGHU�RI�PDUNLQJ�DQG�KH�LV�
FRQFHUQHG�ZLWK�WKH�VKDSH�RI�WKH�IORRU�RI�WKH�PDUN�LWVHOI��
%XW�WKH�PRUSKRORJ\�RI�HDFK�PDUN�LV�RI�OHVV�LQWHUHVW��EH��
FDXVH�KH�LV�QRW�JRLQJ�WR�EH�FRPSDULQJ�FRQILJXUDWLRQV�RI�
RYHUODSSLQJ�RU�MX[WDSRVHG�PDUNV�ZLWK�RWKHU�LQVWDQFHV�
WKDW�PLJKW�UHSUHVHQW�WKH�VDPH��VLJQ��RU��V\PERO���+H�
FRQWLQXHV��

7KLV�LV�IROORZHG�E\�D�VHULHV�RI�,�� VWURNHV��PDGH�E\�
VWLOO�DQRWKHU�SRLQW��WKH�ODVW�HQGV�ZLWK���VPDOO�DS��
SHQGHG�VWURNHV��

?aaaaaaaaaaaaa�

7KH�UHJXODULW\�RI�WKH�GUDZLQJ�RI�WKH�,��YHUWLFDO�VWURNHV��
DV�FRPSDUHG�ZLWK�WKH�ZREEO\�SURJUHVV�RI�WKH�,�� PDUNV�
DV�WKH\�DSSHDU�LQ�WKH�DFFRPSDQ\LQJ�SKRWRJUDSK��PDNHV�
LW�FOHDU�WKDW�0DUVKDFN
V�GUDZLQJ�SUHVHQWV�ZKDW�KH�FDOOV�
HOVHZKHUH�D��VFKHPDWLF�UHQGLWLRQ��UDWKHU�WKDQ�DQ�H[DFW�
UHQGHULQJ��+H�XVHV�WKH�SKUDVH�IRU�OLQH�GUDZLQJV�WKDW�HP��
SOR\�GLIIHUHQW�V\PEROV��VXFK�DV�;�RU���� WR�GLVFULPLQDWH�

EHWZHHQ�PDUNV�PDGH�ZLWK�GLIIHUHQW�EXULQV��DQG�KH�XVHV�
LW�LQ�WKH�FDSWLRQV�WKDW�HOXFLGDWH�KLV�SURSRVHG�OXQDU�VH��
TXHQFHV��0DUVKDFN�LJJLE����� ,����� 7KLV�NLQG�RI�OLQHDU�
VFKHPDWL]DWLRQ�LV�SXUSRVHO\�QRUPDWLYH��DQG�LW�LV� LQ��
WHQGHG�WR�PDNH�DQ�XQGHUO\LQJ�SDWWHUQ�YLVLEOH��:KDW�LW�
GRHV�LQ�WKLV�H[DPSOH�LV�HUDVH�ZKDWHYHU�VXEWOHWLHV�RI�DU��
UDQJHPHQW�PLJKW�DOVR�KDYH�EHHQ�PHDQLQJIXO�LQ�IDYRU�RI�
D�PRUH�RU�OHVV�UHJXODU�SDUDGH�RI�HTXDO�PDUNV��+HUH��PRUH�
FOHDUO\�WKDQ�EHIRUH��WKH�IRUPDO�TXDOLWLHV�RI�WKH�EDWRQ�DUH�
EHLQJ�UHJLPHQWHG�LQ�IDYRU�RI�WKH�QRWDWLRQDO�K\SRWKHVLV��

7KH�QH[W�VHULHV��PDGH�E\�DQRWKHU�SRLQW��KDV�L� DS��
SHQGHG�VWURNH�DW�WKH�HQG��7KH�IXOO�VHTXHQFH�RQ�WKLV�
IDFH��ZLWK�WKH�FRXQWV�E\�FKDQJHV�DQG�GLIIHUHQFHV�RI�
SRLQW��LV�VKRZQ�LQ�>ILJ����WRS@��$W�WKH�HQG�RI�WKH�VH��
ULHV�WKHUH�DUH�LR�VWURNHV�PDGH�E\�WZR�SRLQWV��LQ�D���
DQG���EUHDNGRZQ��7KHQ��DV�WKRXJK�WKLV�ILOOV�RXW�DOO�
WKH�DYDLODEOH�QRWDWLRQDO�VSDFH�RQ�WKLV�VLGH�RI�WKH�ED��
WRQ��RYHU�WKLV��DQG�EHWZHHQ�WKH�ODVW���ORQJ�VWURNHV��
WKHUH�DUH�DGGHG�LR�OLJKW�VWURNHV��

7KHVH�ODVW�LR� VWURNHV�SODFH�IXUWKHU�UHVWULFWLRQV�RQ�WKH�
UHDGHU
V�SDUWLFLSDWLRQ�LQ�WKH�DQDO\VLV��VLQFH�D�ORRN�DW�
ILJXUH�L�� WRS��VKRZV�VRPHWKLQJ�HQWLUHO\�GLIIHUHQW��,�
ZRXOG�JLYH�LW�DSSUR[LPDWHO\�OLNH�WKLV��

7KH�PRVW�LPSRUWDQW�GLIIHUHQFH�LV�WKDW�WKH�WZR�IDLQW�SDU��
DOOHO�OLQHV�LQ�0DUVKDFN
V�GUDZLQJ��ILJ�����VHHP�FOHDUO\�WR�
EH�FRQWLQXHG�XSZDUG�WKURXJK�WKH�;�WKDW�KH�GUDZV�DERYH�
WKHP��DQG�WKHUH�LV�D�SDLU�RI�YHU\�VLPLODU�PDUNV�D�OLWWOH�
WR�WKH�ULJKW�WKDW�KH�QHDUO\�RPLWV�DOWRJHWKHU��)URP�WKH�
SKRWRJUDSK�LW�VHHPV�LUUHIXWDEOH�WKDW�WKHVH�WZR�VHWV�RI�
SDUDOOHO�PDUNV�DUH�PDGH�E\�VLQJOH�VWURNHV�DQG�WKHLU�DS��
SDUHQW�GRXEOHQHVV�LV�PHUHO\�WKH�GRXEOH�IORRU�FUHDWHG�E\�
WKH�EXULQ�WKDW�PDGH�WKH�PDUNV�LQ�WKH�PLGGOH�SRUWLRQ�RI�
WKH�EDWRQ��6HYHUDO�GR]HQ�RWKHU�PDUNV�FDQ�EH�GLVFHUQHG�
LQ�WKH�SKRWRJUDSK��DOO�RI�WKHP�IXJLWLYH�DQG�GHSHQGHQW�
RQ�WKH�TXDOLW\�RI�UHSURGXFWLRQ�LQ�WKH�ERRN��EXW�WKH�VHWV�
RI�SDUDOOHO�OLQHV�VHHP�WR�EH�DV�GHSHQGDEOH�DV�DQ\�IRUP�
WKDW�KH�UHSURGXFHV�LQ�KLV�VNHWFK��
6R�DJDLQ��LQ�WKLV�FDVH�IRU�WKH�ODVW�WLPH��WKH�UHDGHU�LV�

ZDUQHG�DZD\�IURP�WRR�FORVH�D�YLHZLQJ�RU�WRR�FORVH�D�
UHDGLQJ�RI�0DUVKDFN
V�WH[W��,W�WXUQV�RXW�WKDW�WKLV�ODVW�
GLVFUHSDQF\�LV�WKH�PRVW�LPSRUWDQW��

$OO�WKH�PDUNV�RQ�WKLV�IDFH�DUH�LQWHQWLRQDO��,W�LV�REYL��
RXV�WKDW�WKLV�RGG�VHTXHQFH�RI�ILJXUHV��FRXQWV��DQG�
JURXSV�LV�QRW�RUQDPHQWDO�RU�GHFRUDWLYH��DQG�WKDW�LW�LV�
QRWDWLRQDO��
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),*�� ���%DWRQ�IURP�/H�3ODFDUG��VFKHPDWLF�GLDJUDP�DQG�FRUUHODWLRQ�ZLWK�D�OXQDU�FDOHQGDU��5HSULQWHG�E\�
SHUPLVVLRQ�IURP�0DUVKDFN��,���D����� ILJV�����������"�$OH[DQGHU�0DUVKDFN��

+HUH�DV�HOVHZKHUH�LQ�7KH�5RRWV�RI�&LYLOL]DWLRQ��WKH��RU��
QDPHQWDO��DQG��GHFRUDWLYH��DUH�GLVMRLQHG�IURP�WKH��QR��
WDWLRQDO���QRWKLQJ�FDQ�EH�ERWK�GHFRUDWLYH�DQG�QRWD��
WLRQDO��'HFRUDWLRQ�LV�LPDJLQHG�DV�DQ�DFWLYLW\�ZLWK�LWV�
RZQ�DJHQGD�DQG�UXOHV�WKDW�DUH�LQFRPSDWLEOH�ZLWK�QRWD��
WLRQ��7KH�ZRUG��LQWHQWLRQDO��KDV�D�SDUWLFXODU�YDOHQFH�LQ�
0DUVKDFN
V�ZULWLQJ��VLQFH�KH�GRHV�QRW�RQO\�PHDQ�LW�LQ�D�
ULJRURXV�SKLORVRSKLF�VHQVH��DV�D�PDUN�LQWHUSUHWHG�WR�KDYH�
EHHQ�PDGH�ZLWK�FRQVFLRXV�SXUSRVH���+H� DOVR�PHDQV�
VRPHWKLQJ�OLNH��FDUHIXO���VLQFH�SUHVXPDEO\�D�GHFRUDWLYH�
WUHDWPHQW�RI�WKLV�EDWRQ�ZRXOG�KDYH�VKRZQ�HYLGHQFH�RI�
EHLQJ�PRUH�VORSSLO\�DQG�TXLFNO\�GRQH��ZLWK�RQH�EXULQ��
DW�RQH�WLPH��$JDLQ�WKH�VWDWXV�RI�WKH��VLJQV����ILJXUHV���
DQG��V\PEROV��LV�LQ�GRXEW��VLQFH�WKHUH�LV�DQ�LPSOLFDWLRQ�
WKDW�WKH�NLQG�RI�FDUH�WKDW�ZHQW�LQWR�PDNLQJ�WKLV�QRWDWLRQ�
LV�SDUWO\�HYLGHQFHG�E\�WKH��VLJQV���EXW�0DUVKDFN�LV�
DERXW�WR�LJQRUH�WKH�VLJQV�LQ�IDYRU�RI�PHUHO\�FRXQWLQJ�
WKHLU�FRPSRQHQW�PDUNV��

,V�LW�OXQDU"�$VVXPLQJ�RQH�VWURNH�SHU�GD\��ZH�OD\�WKH�
VHTXHQFH�DJDLQVW�RXU�OXQDU�PRGHO�>ILJ�����PLGGOH�DQG�
ERWWRP@��

7KH��OXQDU�PRGHO��LV�WKH�VDPH�WKURXJKRXW�7KH�5RRWV�
RI�&LYLOL]DWLRQ��DQG�LW�VKRZV�WKH�PRRQ
V�SKDVHV�DORQJ�
ZLWK�D�SRVVLEOH�FRXQW�RI�WKH�GD\V�EHWZHHQ�WKHP��%HQHDWK�
LW�0DUVKDFN�SODFHV�KLV�VFKHPDWLF�UHQGLWLRQ�RI�WKH�PDUNV�
RQ�WKH�EDWRQ��7KH�DVVXPSWLRQ�WKDW�RQH�VWURNH�HTXDOV�
RQH�GD\�LV�FRQVLVWHQW�WKURXJKRXW�WKH�ERRN�DQG�QHYHU�
GHIHQGHG�DV�DQ\WKLQJ�PRUH�WKDQ�D�ZRUNLQJ�K\SRWKHVLV��

,Q�RUGHU�WR�DQDO\]H�WKH�QRWDWLRQ��0DUVKDFN�GLVVHFWV�ERWK�
�VLJQV��LQWR�FRPSRQHQW�PDUNV��RQH�IRU�HDFK�QLJKW
V�DS��
SHDUDQFH�RI�WKH�PRRQ��+H�WKHQ�FRQFOXGHV��

7KLV�LV�DQ�DEVROXWHO\�SHUIHFW�WDOO\�IRU���PRQWKV��EH��
JLQQLQJ�DW�ODVW�FUHVFHQW�DQG�HQGLQJ�RQ�WKH�ILUVW�GD\�
RI�LQYLVLELOLW\����GD\V�ODWHU��
:H�VHHP�WR�KDYH�LQ�WKLV�VHULHV�D�GHYHORSPHQW�RI�

QRWDWLRQDO�WHFKQLTXH�UHFDOOLQJ�WKH�DFFXPXODWLRQ�RI�
FXHLQJ�PDUNV�RI�WKH�7DL�SODTXH�>ILJ�����LQ�ZKLFK�
WKH�VHHPLQJ��VLJQV��RU�PXOWLSOH�PDUNV��PDGH�E\�DS��
SHQGHG�VWURNHV�RI�DUPV�DQG�JURXSV�RI�DQJOHV��DUH�
XVHG�WR�LQGLFDWH�SRLQWV�RI�FKDQJH�LQ�OXQDU�SKDVH��
+RZ�DUH�WKH\�XVHG"�7KH�OXQDU�PRGHO�UHYHDOV�WKDW�RQ�
WKH�GD\�RI�DQ�H[SHFWHG�OXQDU�REVHUYDWLRQ�DURXQG�D�
SKDVH�SRLQW�D�VPDOO�VWURNH�LV�XVHG��DV�WKRXJK�DQ�RE��
VHUYDWLRQ�RI�WKH�PRRQ�ZDV�LPSRVVLEOH�RQ�WKDW�GD\�
DQG�WKH�VWURNH�UHSUHVHQWHG�D�GD\�RI�ZDLWLQJ��2Q�WKH�
QH[W�FOHDU�GD\�RI�REVHUYDWLRQ�WKH�QHZ�VHULHV�EHJLQV�
ZLWK�D�GLIIHUHQW�VWURNLQJ��,QWHUHVWLQJ�DOVR�LV�WKH�LQGL��
FDWLRQ�RI�D�QRWDWLRQDO�VLJQLILFDQFH�IRU�WKH��TXDUWHU��
PRRQ��DQG�WKH�YLVLEOH�KDOI�PRRQ��1RQH�RI�WKLV�LV�GLI��
ILFXOW�WR�XQGHUVWDQG��,W�LV�RQFH�PRUH�D�YLVXDO�QRWD��
WLRQDO�WHFKQLTXH��,W�LV�QRQ�DULWKPHWLFDO�DQG�LW�LV�FX��
PXODWLYH��5HPHPEHU�DOVR�WKDW�WKH�EDWRQ�ZDV�
HQJUDYHG�VRPH�������\HDUV�EHIRUH�DJULFXOWXUH�IRU��
PDOO\��EHJDQ��LQ�WKH�)HUWLOH�&UHVFHQW�RI�WKH�0LGGOH�
(DVW�DQG�VRPH�LR�RRR�\HDUV�EHIRUH�WKH�IRUPDO��EHJLQ��
QLQJ��RI�ZULWLQJ��
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7KH�DFFRXQW�RI�WKH�EDWRQ�ZLQGV�WR�D�FORVH�ZLWK�DQ�LQYR��
FDWLRQ�RI�WZR�IXUWKHU�HQJUDYHG�VHTXHQFHV��RQ�WKH�EDFN�
DQG�RQ�RQH�VLGH��

2Q�WKH�UHYHUVH�IDFH�RI�WKLV�EDWRQ��VFUDWFKHG�VR�
IDLQWO\�WKDW�HYHQ�ZKHQ�KHOG�LQ�KDQG�PRVW�RI�WKH�
PDUNLQJV�DUH�LQYLVLEOH��\HW�FOHDU�XQGHU�WKH�PLFUR��
VFRSH��LV�DQRWKHU�XQXVXDO�FRPSRVLWLRQ�>ILJ������2QFH�
PRUH�WKHUH�LV�FHUWDLQW\�RI�QRWDWLRQ��DSSDUHQWO\�IRU�
WZR�OXQDU�PRQWKV��7KH�OLQHV��KRZHYHU��DUH�VR�IDLQWO\�
VFUDWFKHG�WKDW�D�EDOOLVWLF�GHWHUPLQDWLRQ�RI�SRLQW�GLI��
IHUHQFHV�LV�GLIILFXOW��DQG�VRPH�H[FHHGLQJO\�IDLQW�OLQHV�
DUH�GLIILFXOW�WR�SURYH��
7KLV�0DJGDOHQLDQ�,9�EDWRQ�UHYHDOV�D�IXUWKHU�VWDJH�

LQ�WKH�GHYHORSPHQW�RI�WKH�QRWDWLRQDO�WHFKQLTXH�DQG�
D�SRVVLEOH�GHYHORSPHQW�LQ�WKH�HDVH�DQG�SUHFLVLRQ�RI�
OXQDU�REVHUYDWLRQ�DQG�XVH��
$�WKLUG�VW\OH�RI�PDUNLQJ��D�GHYHORSPHQW�RI�WKDW�

VW\OH�RI�SDUDOOHO�VWURNLQJ�RYHUHQJUDYHG�WR�PDNH�D�
FURVVKDWFKLQJ��RFFXUV�DORQJ�RQH�VLGH�RI�WKLV�EDWRQ��,W��
WRR��JLYHV�D�VXP�IRU�WZR�PRQWKV��

7KH�DQDO\VLV�HQGV�LQ�WKLV�ZD\��ZLWK�WKH�SX]]OLQJ��XQ��
XVXDO�FRPSRVLWLRQ��JLYHQ�D�OXQDU�SKUDVLQJ�RI������ ���
GD\V��DQG�0DUVKDFN�PRYHV�RQ�WR�WKH�QH[W�H[DPSOH��

&RPLQJ�WR�7HUPV�ZLWK�WKH�/XQDU�7KHRU\�

$V�0DUVKDFN�KLPVHOI�KDV�QRWHG�RQ�VHYHUDO�RFFDVLRQV��D�
ILUVW�HQFRXQWHU�ZLWK�WKH��OXQDU�WKHRU\��FDQ�OHDYH�UHDGHUV�
LQFUHGXORXV��,�ZDQW�WR�WU\�WR�FDSWXUH�VRPH�RI�WKDW�LQ�
RUGHU�WR�H[KLELW�WKH�XQH[SHFWHG�G\QDPLF�WKDW�OHDGV�IURP�
WKH�UHDGHU
V�FHUWDLQW\�WKDW�0DUVKDFN�LV�ZURQJ�WR�D�QDJ��
JLQJ�XQFHUWDLQW\�DERXW�WKH�DFW�RI�LQWHUSUHWDWLRQ�LWVHOI��,W�
LV�WKLV�PRWLRQ��,�WKLQN��WKDW�DFFRXQWV�IRU�WKH�LGHD�WKDW�
0DUVKDFN�LV�XQDQVZHUDEOH�RU�WKDW�KH�FDQQRW�EH�GLV��
SURYHG��(DFK�RI�WKH�LPSRUWDQW�GLIILFXOWLHV�ZLWK�KLV�WKH��
RU\�FDQ�EH�ZULWWHQ�DV�D�SUREOHP�RI�GLVWLQJXLVKLQJ�DPRQJ�
WKH�PRELOH�OH[LFRQ�RI�WKH�UXGLPHQWV�RI�YLVXDO�LPDJHV��
PDUNV��LFRQV��VLJQV��VFKHPDWD��QRWDWLRQV��V\PEROV��DQG�
UHSUHVHQWDWLRQV��2YHU�WKH�FRXUVH�RI�KLV�FDUHHU�0DUVKDFN�
KDV�H[SORUHG�HDFK�RI�WKHVH��0DUVKDFN�,����� ,����� ,���D��
,���&�� .RE\OLQ
VNL�DQG�.RE\OLQ
VND�,����� *XQQ�,�����
(ONLQV�LJJ�E���DQG�WKH\�FRQWLQXH�WR�EH�DFWLYHO\�GLV��
FXVVHG�LQ�WKH�ILHOG�RI�3DOHROLWKLF�DUFKDHRORJ\��LQ�WKLV�
FRQWH[W�,�ZLOO�PHQWLRQ�MXVW�WKUHH��

L��7KH�SUREOHP�RI�VLJQV��$Q�LQLWLDO�GLIILFXOW\��ZHOO�H[��
HPSOLILHG�LQ�WKH�DQDO\VLV�RI�WKH�/H�3ODFDUG�EDWRQ��LV�WKDW�
WKH��VLJQV��DQG��V\PEROV��KDYH�QR�UROH�LQ�WKH�ILQDO�OX��
QDU�WDOO\��LQVWHDG�WKH\�DUH�SLFNHG�DSDUW�LQWR�LQGLYLGXDO�

WW� W�
��� ���

),*�� ��� %DWRQ�IURP�/H�3ODFDUG��VFKHPDWLF�GLDJUDP�RI�EDFN��5HSULQWHG�E\�SHUPLVVLRQ�IURP�0DUVKDFN��,���D������
"�$OH[DQGHU�0DUVKDFN��
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PDUNV��DQG�HDFK�PDUN�LV�PDGH�HTXDO�WR�HDFK�RWKHU�PDUN��
$W�ILUVW�WKDW�VHHPV�SDWHQWO\�ZURQJ��:K\�ZRXOG�D�SHUVRQ�
DUUDQJH�PDUNV�IRU�DSSHDUDQFHV�RI�WKH�PRRQ��RU�IRU�DQ\�
RWKHU�SKHQRPHQRQ��LQWR�D�FDUHIXOO\�PDGH��DSSDUHQWO\�LQ��
WHQWLRQDO�FRQILJXUDWLRQ�LI�DOO�WKDW�ZDV�LQWHQGHG�ZDV�D�
VHTXHQFH�RI�HTXDO�PDUNV"�,W�GRHV�QRW�PDNH�VHQVH��RQ�WKH�
IDFH�RI�LW��WR�SURSRVH�WKDW�WKH�PHDQLQJ�RI�WKH�3ODFDUG�
EDWRQ�LV�D�VHULHV�RI�VLQJOH�PDUNV�ZKHQ�LW�FRQVLVWV�RI�FRO��
OHFWHG�DQG�DUUDQJHG��VLJQV��RI�YDULRXV�W\SHV��7KH�UHDVRQ��
LQJ�VHHPV�QR�PRUH�GHIHQVLEOH�WKDQ�LI�0DUVKDFN�KDG�
WDNHQ�DSDUW�D�SULQW�E\�$OEUHFKW�'XUHU�LQWR�LWV�LQGLYLGXDO�
OLQHV��
7KH� DSSDUHQW�WKRXJKWOHVVQHVV�RI�WKH�DQDO\VLV�RQO\�

VHHPV�ZRUVH�ZKHQ�ZH�FRQVLGHU�ZKDW�0DUVKDFN�PLJKW�
UHSO\��$�UHDGHU�RI�7KH�5RRWV�RI�&LYLOL]DWLRQ��IRU�H[DPSOH��
PLJKW�H[SHFW�KLP�WR�VD\�WKDW�KH�LV�PHUHO\�IROORZLQJ�
JRRG�VFLHQWLILF�SURFHGXUH�DQG�WDNLQJ�RQH�K\SRWKHVLV�DV�
IDU�DV�LW�ZLOO�JR��0DUVKDFN�KLPVHOI�SRLQWV�RXW�WKH��VLJQV��
DQG�WKHLU�DUUDQJHPHQWV�WKH�ILUVW�LV�FDOOHG�DQ��RGG��GHOL��
FDWHO\�VFUDWFKHG�VLJQ��EHIRUH�KH�JRHV�RQ�ZLWK�DQ�DQDO\��
VLV�WKDW�GRHV�QRW�WDNH�WKHP�LQWR�DFFRXQW��7KH�SUREOHP�
KHUH��LI�ZH�DUH�WR�MXGJH�E\�WKH�FULWHULD�RI�D�VFLHQWLILF�
K\SRWKHVLV��LV�QRW�WKDW�KH�FKRRVHV�WR�LJQRUH�WKH��VLJQV���
EHFDXVH�QR�VFLHQWLILF�PRGHO�QHHG�DFFRXQW�IRU�DOO�SKH��
QRPHQD�SUHVHQWHG�E\�LWV�VDPSOH�QR� FORVH�UHDGLQJ�PXVW�
EH�H[KDXVWLYH��7KH��VLJQV��KDYH�QR�PHDQLQJ�LQ�WKH�OXQDU�
VFKHPD��VLQFH�ERWK��VLJQV��DW�WKH�ULJKW�RI�WKH�EDWRQ�IDOO�
LQ�WKH�FRQWLQXRXV�SHULRG�EHWZHHQ�WKH�QHZ�PRRQ�DQG�
WKH�ILUVW�TXDUWHU��7KH\�PD\�EH�PHDQLQJOHVV��RU�WKH\�PD\�
KDYH�RWKHU�PHDQLQJV��0DUVKDFN�FRXOG�FODLP�ZLWK�SHU��
IHFW�UHDVRQ�WKDW�WKH\�DUH�QRW�LPPHGLDWHO\�XQGHU�FRQVLG��
HUDWLRQ��
%XW�WKDW�GRHV�QRW�MXVWLI\�WKH�ZD\�KH�H[FOXGHV�WKH�

�VLJQV���0DUVKDFN�WDNHV�QRWH�RI�WKH�UHODWLYH�SRVLWLRQV�
RI�PDUNV�LQ�WZR�SDUWLFXODU�VHQVHV��KH�UHFRUGV�KRZ�WKH\�
FURVV�RYHU�RU�XQGHU�RQH�DQRWKHU��DQG�KH�LV�LQWHUHVWHG�LQ�
WKH�VHTXHQFH�RI�PDUNV��LQ�WKLV�FDVH�IURP�WKH�KDQGOH�RI�
WKH�EDWRQ�WR�LWV�ZRUNLQJ�HQG��$V�VHYHUDO�UHDGHUV�KDYH�
SRLQWHG�RXW��KH�GRHV�QRW�FRQVLGHU�UHODWLYH�SRVLWLRQV�RI�
PDUNV�LQ�DQ\�RWKHU�VHQVH�VD\��WKHLU�FRQILJXUDWLRQ�ZKHQ�
WKH\�FRPSULVH�D��VLJQ���RU�WKHLU�GLVWDQFHV�IURP�RQH�DQ��
RWKHU�LQ�D�VWUDLJKW�OLQH�VHTXHQFH��/HZLV�:LOOLDPV�DQG�
'RZVRQ�L��������� 7KH��VLJQV��DUH�UHDG�DV�FROOHFWLRQV�RI�
LQGLYLGXDO�PDUNV�PDGH�IURP�ULJKW�WR�OHIW��%XW�SRVLWLRQ��
DOLW\�LV�ZKDW�GHILQHV�WKH�VKDSHV�RI�WKH��VLJQV���DQG�VR�LW�
GRHV�QRW�VHHP�ORJLFDOO\�VXIILFLHQW�WR�GLVDVVHPEOH�WKHP�
LQWR�WKHLU�FRPSRQHQW�VHJPHQWV�ZLWKRXW�MXVWLILFDWLRQ��,Q�
DGGLWLRQ��0DUVKDFN�GRHV�VRPHWLPHV�LQWHUSUHW�SRVLWLRQ�
LQ�D�ZLGHU�VHQVH��+H�QRWHV�WKH��DSSHQGHG�VWURNHV�RI�DUPV�
DQG�JURXSV�RI�DQJOHV��RI�VRPH�PDUNV�DQG�VKRZV�KRZ�
WKH\�ILW�WKH�OXQDU�VHTXHQFH��$��VPDOO�VWURNH���KH�VXJ��
JHVWV��LV�XVHG��RQ�WKH�GD\�RI�DQ�XQH[SHFWHG�OXQDU�REVHU��
YDWLRQ�DURXQG�D�SKDVH�SRLQW���7KHVH�REVHUYDWLRQV�KDYH�
WR�GR�ZLWK�WKH�KHLJKW��IDLQWQHVV��DQG�VSDWLDO�SRVLWLRQV�RI�
PDUNV��:K\�GR�WKH\�PDWWHU�LQ�WKHVH�LQVWDQFHV�DQG�QRW�
LQ�WKH�FDVH�RI�WKH��VLJQV�"�
$W�WKLV�SRLQW�LW�PD\�VHHP�WKDW�D�FULWLF�ZRXOG�KDYH�D�

ILUP�SXUFKDVH�RQ�WKH�DQDO\VLV��ERWK�EHFDXVH�PDUNV�DUH�
GHILQHG�VR�RGGO\��LQ�UHJDUG�WR�VRPH�SRVLWLRQV�DQG�LJQRU��
LQJ�RWKHUV��DQG�DOVR�EHFDXVH�WKH�GHILQLWLRQ�VHHPV�VHOI��

FRQWUDGLFWRU\��VLQFH�LW�YDULDEO\�H[FOXGHV�DQG�LQFOXGHV�
VSDWLDO�FULWHULD�VXFK�DV�VL]H���,I�VL]H�DQG�GHSWK�DQG�RYHUODS�
RI�PDUN�FDQ�PDWWHU��WKHQ�ZK\�QRW�DOVR�PDUNV�WKDW�MXVW�
WRXFK��DV�LQ�WKH��VLJQV�"�%XW�WKHUH�DUH�GHHSHU�SUREOHPV�
WKDW�VWDOO�WKLV�NLQG�RI�REMHFWLRQ��0DUVKDFN�FDQ�DSSHDO�WR�
WKH�VSHFLILFLW\�RI�WKH�DUWLIDFW��ZKR�LV�WR�VD\�WKH�PDUNV�
ZHUH�QRW�PDGH�LQ�D�ZD\�WKDW�HQWDLOV�H[DFWO\�WKLV�GHILQL��
WLRQ�RI�SRVLWLRQ"�$IWHU�DOO��ZH�DUH�FRQVLGHULQJ�D�SHULRG�
EHIRUH�ZULWLQJ�DQG�EHIRUH�VLJQV��SHUKDSV�WKH�FRQILJXUD��
WLRQV�RI�PDUNV�ZHUH�PHDQLQJOHVV�WR�WKHLU�PDNHUV�LQ�SUH��
FLVHO\�WKHVH�ZD\V��:KLWH�,������ (YHU\WKLQJ�LV�UHFHQW��DQG�
QRWKLQJ�LV�QDWLYH��ZKHUH�3DOHROLWKLF�DUWLIDFWV�DUH�FRQ��
FHUQHG��WKHUH�LV�QR�FXOWXUDO�OLQN��QR�VKDUHG�WUDGLWLRQ�RI�
PHDQLQJ�RU�PDUNLQJ��$Q�LQWUDFWDEOH�DSRULD�LV�SURGXFHG�
E\�WKH�DFW�RI�LGHQWLI\LQJ�DQG�WKHQ�GHFOLQLQJ�WR�UHDG�
�VLJQV���VLQFH�LW�PXVW�XOWLPDWHO\�OHDG�XV�WR�TXHVWLRQ�
WKH�GLVWLQFWLRQ�EHWZHHQ�VLJQ�DQG�PDUN��SRVLWLRQ�DV��
VHTXHQFH�DQG�SRVLWLRQ�DV�FRQILJXUDWLRQ��
,W� LV� DOVR� WKH�FDVH� WKDW�0DUVKDFN�GRHV� LQWHUSUHW�

�VLJQV��DQG�RWKHU�VHWV�RI�QRQQRWDWLRQDO�PDUNV�LQ�RWKHU�
QRWDWLRQDO�FRQWH[WV��+LV�ORQJHVW�DQDO\VLV�DQG� RQH�RI�
WKH�PRVW�LQWHQVH�DQG�PLQXWH�DFFRXQWV�RI�WKH�VHPLRWLF�
HOHPHQWV�RI�DQ\�YLVXDO�REMHFW�FRQFHUQV�D���LQFK�ERQH�
IUDJPHQW�IURP�WKH�*URWWH�GX�7DL�VFRUHG�ZLWK�KXQGUHGV�
RI�WLQ\�QLFNV�DQG�JURRYHV��ILJ������2Q�WKDW�DUWLIDFW�0DU��
VKDFN�ILQGV�QRWDWLRQDO�PDUNV�WKDW�LV��WKH�OLWWOH�KDWFKHV�
WKDW�DSSHDU�KHUH�DV�YHUWLFDO�OLQHV�DQG� KRUL]RQWDO��FRQ��
WDLQLQJ�OLQHV��WKDW�VHUYH�WR�DQFKRU�WKH�LQGLYLGXDO�PDUNV��
%XW�KH�DOVR�PHQWLRQV��
QRQ�QRWDWLRQDO
�GLUHFWLRQDO�FXH��
LQJ�PDUNV��WKDW�KHOS�GHILQH�WKH��GLUHFWLRQ�DQG�
IORZ�
�
RI�WKH�QRWDWLRQ��WKH�VPDOO�HPSW\�ER[HV�DW�WKH�H[WUHPH�
ORZHU�ULJKW����DQ�LQLWLDWLQJ��
QRQ�QRWDWLRQDO
�V\PEROLF�
PRWLI���SHUKDSV�UHSUHVHQWLQJ��IORZ�DQG�PRWLRQ���DORQJ�
WKH�XSSHU�PDUJLQ��DQG��H[FHHGLQJO\�ILQH�HQJUDYHG�
KDLU
�
OLQHV��WKDW��VHHP�WR�PDUN�WKH�UHOHYDQFH�RI�D�GD\�RU�SH��
ULRG��EXW�DUH�GLVWLQFW�IURP�WKH�VHTXHQWLDO�DFFXPXODWLRQ�
RI�GD\�XQLWV���0DUVKDFN�,JJ,D����� ���������R���R���
$QDO\WLFDOO\��WKH�PRVW�LQWHUHVWLQJ�PRPHQWV�LQ�WKH�DF��

FRXQW�RI�WKH�7DL�SODTXH�FRQFHUQ�WKUHH�IXUWKHU�QRQQRWD��
WLRQDO�IRUPV�LQ�WKH�REMHFW
V�XSSHU�OHIW�FRUQHU��HDFK�RQH�
PLFURVFRSLF��7KH�ILUVW�LV��D�WLQ\�KRUL]RQWDO�FRQWDLQLQJ�
OLQH�ZLWK���PDUNV���,Q�ILJXUH���LW�FDQ�EH�IRXQG�WR�WKH�
ULJKW�RI�WKH�OHWWHU�%�DQG�MXVW�LQVLGH�WKH�HQFORVXUH�RI�
KHDY\�EODFN�OLQHV��$QRWKHU�LV��D�WLQ\�VKRUW�VHTXHQFH�RI�
��WR�,�� VWURNHV�EHWZHHQ�SDUDOOHO�OLQHV��D�
ODGGHU
����YLVLEOH�
LPPHGLDWHO\�WR�WKH�ULJKW�RI�WKH��WLQ\�KRUL]RQWDO�FRQ��
WDLQLQJ�OLQH���%RWK�RI�WKHVH��DQG�HVSHFLDOO\�WKH�ILUVW��
ZRXOG�EH�GLIILFXOW�WR�GLVWLQJXLVK�IURP�WKH�SODTXH
V�RWKHU�
FRQWDLQLQJ�OLQHV�DQG�QRWDWLRQDO�PDUNV��EXW�0DUVKDFN�
VD\V�WKH\�ZHUH��FOHDUO\�QRW�SDUW�RI�WKH�FHQWUDO�QRWDWLRQ��
�0DUVKDFN�LJJLD������ ,Q�WKH�IDU�XSSHU�OHIW�FRUQHU��DERYH�
WKH�OHWWHU�$��LV�D�PLQXVFXOH�UHFWLOLQHDU�PHDQGHU��IRUP��
ZLWK�VL[�PDUNV�LQVLGH�DQG�WKUHH�PRUH�DWWDFKHG�WR�RQH�
FRUQHU�D�FRQILJXUDWLRQ�VLPLODU�WR�WKH��VLJQV��WKDW�0DU��
VKDFN�GHFOLQHG�WR�LQWHUSUHW�DQG�GHWHUPLQHG�WR�FRXQW�LQ�
WKH�3ODFDUG�EDWRQ��+HUH�WKH�FRQILJXUDWLRQ�LV�WUHDWHG�DV�D�
�IRUP��WKDW�PD\�KDYH��SRVLWLRQDO�UHOHYDQFH��EXW�LV�
DJDLQ�QRW�LQWHJUDO�WR�WKH�QRWDWLRQ�DQG�WKHUHIRUH�QHHG�QRW�
EH�FRXQWHG��%XW�ZK\�QRW"�%HFDXVH�LW�LV�VR�PXFK�VPDOOHU�
WKDQ�WKH�RWKHU�PDUNV"�%XW�LI�VR��WKHQ�ZKDW�GHWHUPLQHV�
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WKH�WKUHVKROG�RI�VL]H�EH\RQG�ZKLFK�D�PDUN�LV�QR�ORQJHU�
SDUW�RI�D�QRWDWLRQDO�VHTXHQFH"�7KH�PHDQGHU�VKDSH�LV�DOVR�
LQGLVWLQJXLVKDEO\�VLPLODU�WR�WKH��
QRQ�QRWDWLRQDO
�GLUHF��
WLRQ�FXHLQJ�PDUNV��DW�WKH�ORZHU�ULJKW�RI�WKH�DUWLIDFW��DQG�
WKH�QRWDWLRQDO�PDUNV�RIWHQ�PLVV�WKHLU�FRQWDLQLQJ�OLQHV�
DV�WKHVH�PDUNV�GR��%\�ZKDW�FULWHULRQ�LV�WKLV�QRW�SDUW�RI�
WKH�VHTXHQFH"�
%HIRUH�,�GUDZ�D�FRQFOXVLRQ�IURP�WKHVH�TXHVWLRQV��LW�LV�

ZRUWK�QRWLQJ�WKDW�WKH�DQVZHU�FDQQRW�EH�KLVWRULFDO��,W�LV�
QRW�VXIILFLHQW�WR�DUJXH�WKDW��VLJQV��RI�WKH�W\SH�RQ�WKH�
EDWRQ�DUH�QRW�OLNHO\�WR�KDYH�PHDQLQJ�XQWLO�WKH�1HROLWKLF��
EHFDXVH�DW�VRPH�SRLQW�DUWLIDFWV�RI�WKH�VDPH�DJH�DV�WKH�
EDWRQ�ZLOO�KDYH�KDG�WR�KDYH�EHHQ�DQDO\]HG�DQG�IRXQG�
GHILFLHQW�LQ��VLJQV���&RQYHUVHO\��ZKHQ�UHSUHVHQWDWLRQDO�
VLJQV�RFFXU��IRU�H[DPSOH��WKH�SODQW�RU��DUURZ��VLJQV�DW�
/DVFDX[��WKHLU�LQWHUSUHWDWLRQ�GHSHQGV�RQ�DVVXPSWLRQV�
DERXW�WKH�LQWHUQDO�UXOHV�RI�VXFK�LPDJHV��
0DUVKDFN�RIIHUV�RQO\�D�TXLFN�ORRN�DW�WKH�EDFN�RI�WKH�

3ODFDUG�EDWRQ��EXW�LI�ZH�OLQJHU�ZH�PD\�EHJLQ�WR�VHH�WKH�
YHU\��VLJQV��DQG��SLFWXUHV��WKDW�SOD\�VXFK�D�ODUJH�UROH�
ODWHU�LQ�7KH�5RRWV�RI�&LYLOL]DWLRQ��ZKHUH�WKH\�DUH�LQWHU��
SUHWHG�DV��VHDVRQDO����WLPH�IDFWRUHG��LPDJHV�RI�SODQWV��
7KH�OLWWOH��VLJQ��WKDW�ORRNV�OLNH�D�ELUG
V�IRRW�RQ�WKH�EDFN�
RI�WKH�EDWRQ�LV�TXLWH�VLPLODU�WR�D�VLJQ�DW�/DVFDX[�WKDW�
0DUVKDFN�UHDGV�DV�D��VLPSOLILHG�EUDQFK���LQ�RSSRVLWLRQ�
WR�/HURL�*RXUKDQ
V�LQWHUSUHWDWLRQ�RI�LW�DV�D�VFKHPDWLF�

�IHPLQLQH��YXOYD�VLJQ�RU�WKH�$EEH�%UHXLO
V�UHDGLQJ�RI�LW�
DV�DQ�DUURZ��0DUVKDFN�,���D����������

0HDQLQJOHVV� %UDQFK�LQ�
�VLJQ��RQ�WKH%UQKL�
3ODFDUG�EDWRQ� /DVFDX[�

7ZR�FRQILJXUDWLRQV�RQ�WKH�EDWRQ�WKDW�ORRN�OLNH�VWDONV�
�VHYHQWK�DQG�QLQWK�IURP�WKH�OHIW��DUH�YLUWXDOO\�LGHQWLFDO�
WR�VLJQV�0DUVKDFN�FDOOV��SODQWV��DQG��VSURXWV��LQ�D�ODWHU�
FKDSWHU��0DUVKDFN�,���D�,���� �,����

�0HDQLQJOHVV�� �3ODQW��RQ�D�
FRQILJXUDWLRQV�RQ� EDWRQ�IURP�&XHWR�
WKH�3ODFDUG�EDWRQ� GH�OD�0LQD�
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0DUVKDFN�FRQVLGHUV�WKH�SUREOHPV�RI�VLPLODU�VLJQV�ZKHQ�
LW�FRPHV�WR�/DVFDX[��VLQFH�LQ�WKDW�FRQWH[W�KH�ZDQWV�WR�
VKRZ�WKDW�SODQW�VLJQV�RQ�PRELOLDU\�DUWLIDFWV�PLJKW�EH�
FORVH�HQRXJK�WR�VRPH�VLJQV�DW�/DVFDX[�WR�LPSO\�WKDW�
WKH\�VKRXOG�EH�UHLQWHUSUHWHG�DV�SODQWV��0DUVKDFN�,J��,D��
������ +H� GRHV�QRW�UHDVRQ�WKDW�ZD\�DERXW�WKH�3ODFDUG�
EDWRQ�EHFDXVH�LW�LV�WRR�HDUO\��EXW�WKDW�GRHV�QRW�H[SODLQ�
ZK\�LW�LV�LQDSSURSULDWH�WR�FRQVLGHU�VXFK�SRVVLELOLWLHV�LQ�
DQ�DQDO\VLV�WKDW�SUHVHQWV�LWVHOI�DV�LQWHUQDO�WR�WKH�REMHFW�
�0DUVKDFN�,���E�������
7R�UHWXUQ�WR�WKH�TXHVWLRQV�DERXW�ZKHQ��VLJQV��VKRXOG�

EH�UHDG��RQFH�DJDLQ�DQG� ,�DP�RQO\�WDNLQJ�LVRODWHG�H[��
DPSOHV�IURP�D�IDU�ODUJHU�ILHOG�RI�SRVVLEOH�LVVXHV�WKH� RE��
MHFWLRQ�DERXW�WKH�VWDWXV�RI��VLJQV��RQ�WKH�7DL�SODTXH�
VHHPV�FRJHQW��EXW�LW�FDQ�RQO\�VXFFHHG�LQ�UDLVLQJ�WKH�LVVXH�
RI�DVVXPSWLRQV��7KH��WLQ\�KRUL]RQWDO�FRQWDLQLQJ�OLQH�
ZLWK���PDUNV��DW�WKH�XSSHU�OHIW�RI�WKH�7DL�DUWLIDFW�LV�
QRW�UHDG�DV�QRWDWLRQ��ZKLOH�WKH�QLQH�OLQHV�RI�WKH��RGG��
GHOLFDWHO\�VFUDWFKHG�VLJQ��DW�WKH�ULJKW�RI�WKH�3ODFDUG�ED��
WRQ�DUH�UHDG�DV�QRWDWLRQ��(DFK�UHDGLQJ�GHYROYHV�IURP�GLI��
IHUHQW�DVVXPSWLRQV�DERXW�WKH�SRVVLEOH�UHODWLRQV�RI�VLJQV�
WR�LQGLYLGXDO�PDUNV��%XW�ZKDW�GHWHUPLQHV�ZKHQ�PDUNV�
DUH��H[HFXWHG�GLIIHUHQWO\��RU�PD\��UHSUHVHQW�D�GLIIHUHQW�
FDWHJRU\�RI�PDUNLQJ��DV� KH�VD\V�LQ�DQRWKHU�FRQWH[W��
MXVWLI\LQJ�WKH�QRQQRWDWLRQDO�FKDUDFWHU�RI�D�VHW�RI�PDUNV�
�DQG� WKHUHIRUH�UHTXLUH�D�GLIIHULQJ�LQWHUSUHWDWLRQ��0DU��
VKDFN�,JJ,D����"� &HUWDLQO\�WKH�UHODWLRQ�RI�RQH�PDUN�WR�
RWKHUV�LV�HVVHQWLDO�LQ�DQ\�DVVHVVPHQW��EXW�KRZ�LV�LW�SRVVL��
EOH�WR�GHWHUPLQH�ZKHQ�WKH��SRVLWLRQ�ZLWKLQ�WKH�IUDPH��
LV�GLIIHUHQW�HQRXJK�WR�FURVV�WKH�ERUGHU�EHWZHHQ�PDUN�
DQG�VLJQ"�,I�WKH�VPDOO�UHFWDQJOH�DW�WKH�IDU�XSSHU�OHIW�RI�
WKH�7DL�SODTXH�ZHUH�VOLJKWO\�ODUJHU��RU�LI�LWV�PDUNV�ZHUH�
FORVHU�WR�WKHLU�IUDPH��ZRXOG�LW�EH�VL[�RU�QLQH�QRWDWLRQDO�
PDUNV�LQVWHDG�RI�D�VLQJOH��IRUP�"�$Q\�DQG�DOO�REMHFWLRQV�
RI�WKLV�NLQG��ZKLFK�DUH�WKH�RQO\�REMHFWLRQV�WKDW�DUH�FR��
JHQW�ZLWKLQ�WKH�WHUPV�RI�WKH�WH[W��PXVW�DSSHDU�DV�ULYDO�
K\SRWKHVHV��DQG�LQ�WKDW�FDSDFLW\�WKH\�UHWXUQ�WR�WKH�TXHV��
WLRQHU�LQ�WKH�IRUP�RI�FRXQWHUTXHVWLRQV�DERXW�WKH�UHDGHU
V�
D[LRPV�FRQFHUQLQJ�WKH�QDWXUH��UHODWLRQ��DQG�GLVSRVLWLRQ�
RI�VLJQV�DQG�PDUNV��

���7KH�SUREOHP�RI�QRWDWLRQ��7KH�OXQDU�VHTXHQFHV�KDYH�
ERWKHUHG�UHDGHUV�RI�7KH�5RRWV�RI�&LYLOL]DWLRQ�D�OLWWOH�
HDFK�WLPH�WKH\�DUH�VKRZQ��EHFDXVH�WKH�ILW�DQG�WKH�SULQFL��
SOHV�RI�FRUUHVSRQGHQFH�EHWZHHQ�PDUNV�DQG�PRGHO�GLIIHU�
ZLWK�HDFK�VXFFHHGLQJ�H[DPSOH��$EVROXWH�DFFXUDF\�LV�LP��
SRVVLEOH�DQG�WKHUHIRUH�PHDQLQJOHVV��EHFDXVH�DV�0DU��
VKDFN�LQGLFDWHV�WKH�OXQDU�F\FOH�GRHV�QRW�IDFWRU�HYHQO\�
LQWR�GD\V��DQG�PHDVXUHPHQW�ZLWKRXW�LQVWUXPHQWV�LV�DO��
ZD\V�D�PDWWHU�RI�JXHVVZRUN�WKH�FUHVFHQW�PRRQ�FDQQRW�
HYHQ�EH�VHHQ�HDUOLHU�WKDQ�L��� KRXUV�DIWHU�LW�LV�QHZ��DQG�
WKHUH�LV�D�FRUUHVSRQGLQJ�SUREOHP�MXGJLQJ�WKH�KRXU�RI�
IXOOQHVV��0LQQDHUW�,������ %XW�WKH�DEVHQFH�RI�DQ�DEVROXWH�
VWDQGDUG�GRHV�QRW�PHDQ�WKDW�UHODWLYH�DFFXUDF\�FDQQRW�EH�
PHDVXUHG�RU�WKDW�WKH�SULQFLSOHV�RI�SRVLWHG�FRUUHVSRQ��
GHQFH�FDQQRW�EH�FRPSDUHG��
5HVSRQGLQJ�WR�0DUVKDFN
V�DQDO\VHV��$UQROG�5��3LOOLQJ�

KDV�REMHFWHG�WKDW�0DUVKDFN�KDG�IDLOHG�WR�SURYLGH�HYL��
GHQFH�WKDW��DQ\�WZR�REMHFWV�KDYH�RQ�WKHP�WKH�VDPH�
QRWDWLRQDO�V\VWHP���3LOOLQJ�,����� /LWWDXHU�,���������� (Y��

HU\�FDOHQGDU�LV�WKH�VDPH��DQG�DOO�DVWURQRPHUV�DJUHH�RQ�
WKH�PRRQ
V�SKDVHV��KHQFH�LW�VHHPV�LPSUREDEOH�WKDW�D�
�FRQWLQHQWZLGH�V\VWHP�RI�QRWDWLRQ��ZRXOG�QRW�VKRZ�
PRUH�VHOI�FRQVLVWHQF\��)U\�,������ 7KH�DVVXPSWLRQ�KHUH�
LV�WKDW�QRWDWLRQ�RI�D�VLQJOH�SKHQRPHQRQ�LQYROYHV�GH��
WHFWDEO\�XQLIRUP�UHSUHVHQWDWLRQ��%XW�WKDW�LV�RXU�RZQ�QR��
WLRQ�RI�QRWDWLRQ��DQG�LW�QHHG�QRW�ILW�WKH�3DOHROLWKLF�RQH��
,Q�ZKDW�VHQVH�DUH�WKH�OXQDU�SKDVHV�D�VLQJOH�SKHQRPHQRQ��
DVLGH�IURP�RXU�FHUWDLQW\�WKDW�WKH\�DUH"�7R�VRPH�UHDGHUV��
0DUVKDFN
V�DQDO\VHV�VHHP�WR�EH�PDWKHPDWLFDOO\�LQGH��
IHQVLEOH�VLQFH�KH�DFFHSWV�VR�PDQ\�VHTXHQFHV�DV�OXQDU�
F\FOHV��/HZLV�:LOOLDPV�DQG�'RZVRQ�,��������� %\�PRG��
HUQ�VWDQGDUGV�RI�HYLGHQFH��KH�LV�SOD\LQJ�ZLWK�QXPHURORJ��
LFDO� FRLQFLGHQFHV�UDWKHU�WKDQ�UHTXLULQJ�GHWHUPLQDWH�
UDQJHV�RI�ILW�WKHUH�LV�QR�PHQWLRQ�RI�WKH�XVXDO�VFLHQWLILF�
FULWHULD�IRU�SUREDELOLVWLF�PDWFKLQJ��VXFK�DV�FRPELQHG�
V\VWHPDWLF�DQG�VWDWLVWLFDO�HUURU��TXDQWLILHG�QRUPDWLYH�
PRGHOV��RU�VWDQGDUG�GHYLDWLRQV��,Q�WHUPV�RI�VFLHQWLILF�
PHWKRG��WKHUH�DUH�RIWHQ�PRUH�PDUNV�LQ�D�JLYHQ�DUWLIDFW�
WKDW�GR�QRW�FRUUHVSRQG�WR�PHDQLQJIXO�SKDVH�FKDQJHV�
WKDQ�PDUNV�WKDW�GR�DQG�PRUH�LQFRQVLVWHQFLHV�WKDQ�SDUDO��
OHOV��6WDWLVWLFDOO\�VSHDNLQJ��0DUVKDFN
V�K\SRWKHVHV�IRU�
REMHFWV�VXFK�DV�WKH�3ODFDUG�EDWRQ�DUH�D�EDG�ILW��,QWHUPLW��
WHQWO\�WKURXJKRXW�7KH�5RRWV�RI�&LYLOL]DWLRQ�0DUVKDFN�
VD\V�WKDW�KH�WULHG�PDQ\�GLIIHUHQW�FRUUHODWLRQV�DQG�SLFNHG�
WKH�EHVW�RQH��EXW�WKH�UHDGHU�LV�OHIW�ZLWK�WKH�LPSUHVVLRQ�
WKDW�RWKHUV�PLJKW�EH�DV�JRRG��,Q�JHQHUDO��KH�FODLPV�WR�
KDYH�GRQH�D�JUHDW�GHDO�RI�HPSLULFDO�WHVWLQJ��ZKLFK�KH�KDV�
FRQVLVWHQWO\�QRW�UHSRUWHG�LQ�KLV�WH[WV��7KHUH�FDQ�EH�QR�
GRXEW�WKDW�KH�GRHV�SHUIRUP�VXFK�WHVWV��,Q�RQH�SDVVDJH��
IRU�H[DPSOH��D�FROOHDJXH�PHQWLRQV��PDWKHPDWLFDO��VWD��
WLVWLFDO��JUDSKLF��DQG�VHTXHQWLDO�DQDO\VLV�RI�WKH�UHVXOWV�
RI�����PLFURVFRSLF�VWXGLHV���0RYLXV�,������ 6WLOO��LQ�VFLHQ��
WLILF�WHUPV�WKHVH�DUH�VHULRXV��HYHQ�FULSSOLQJ�RPLVVLRQV��
0DUVKDFN
V�SULQFLSDO�DWWHPSW�WR�UHGUHVV�WKDW�DJDLQ�RPLWV�
WKH�GLVFDUGHG�K\SRWKHVHV�DQG�DFFRXQWV�RI�PHWKRGRORJ\�
WKDW�DUH�VWDQGDUG�LQ�ODERUDWRU\�UHVHDUFK��0DUVKDFN�L��LD���
�7HVWV�FDQ�EH�WULHG��ZLWKLQ�D�UDQJH�RI�SRVVLELOLWLHV��E\�
DQ\RQH�LQWHUHVWHG���KH�UHPDUNV�DW�RQH�SRLQW��0DUVKDFN�
,���D������7KDW�LV�QRW�HQWLUHO\�DQ�LQWHUHVWLQJ�SURVSHFW��
VLQFH�LI�,�ZHUH�WR�WU\�WR�UHPDWFK�WKH�OXQDU�VHTXHQFH�,�
ZRXOG�EH�UH�SURYLQJ�KLV�K\SRWKHVLV��$Q\�UHPDWFK�ZRXOG�
EH�DQRWKHU�LQVWDQFH�RI�WKH�VDPH�WKHRU\��7KHUH�LV�QR�ZD\�
WR�GLVSURYH�WKH�WKHRU\�E\�DGMXVWLQJ�WKH�OXQDU�VHTXHQFH��
DQG�VR�WKH�SRVLWLRQLQJ�FRPHV�WR�VHHP�VRPHZKDW�DUEL��
WUDU\��$�UHDGHU�RI�7KH�5RRWV�RI�&LYLOL]DWLRQ�ZLOO�WHQG��,�
WKLQN��WR�ILQG�HDFK�VHTXHQFH�DERXW�DV�SODXVLEOH�DV�HYHU\�
RWKHU�D� VFLHQWLILFDOO\�XQWHQDEOH�VLWXDWLRQ��
%XW�WR�DOO�WKHVH�TXHVWLRQV�0DUVKDFN�FRXOG�UHVSRQG�E\�

DVNLQJ�ZKDW�PRGHO��DQG�ZKDW�FULWHULD��PLJKW�EH�SUHIHUUHG�
LQ�DQDO\]LQJ�QRWDWLRQV�WKDW�DUH�SUHDULWKPHWLFDO��WKH�VXS��
SRVLWLRQ�LV�WKDW�WKH\�ZHUH�PDGH�EHIRUH�WKHUH�ZDV�VXFK�D�
WKLQJ�DV� FRXQWLQJ��VHH� 0DUVKDFN�,���E������ ,�����
L���E���:LWWJHQVWHLQ�WKRXJKW�RI�WKLV�SUREOHP��,�WKLQN�
FRUUHFWO\��DV�DQ�LQVWDQFH�RI�WKH�PRUH�JHQHUDO�TXHVWLRQ�RI�
XQGHUVWDQGLQJ�ZKHQ�VRPHRQH�LV�IROORZLQJ�D�UXOH��$W�RQH�
SRLQW�LQ�5HPDUNV�RQ�WKH�)RXQGDWLRQ�RI�0DWKHPDWLFV��
KH�HYHQ�LPDJLQHV�D��FDYH�PDQ��ZKR�PDNHV�VXUSULVLQJO\�
RUGHUHG�PDUNV�IRU�QR�FOHDU�UHDVRQ��,����������
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7KHUH�PLJKW�EH�D�FDYH�PDQ�ZKR�SURGXFHG�UHJXODU�VH��
TXHQFHV�RI�PDUNV�IRU�KLPVHOI��+H�DPXVHG�KLPVHOI��
H�J���E\�GUDZLQJ�RQ�WKH�ZDOO�RI�WKH�FDYH��

RU�

%XW�KH�LV�QRW�IROORZLQJ�WKH�JHQHUDO�H[SUHVVLRQ�RI�D�
UXOH��$QG�ZKHQ�ZH�VD\�WKDW�KH�DFWV�LQ�D�UHJXODU�ZD\�
WKDW�LV�QRW�EHFDXVH�ZH�FDQ�IRUP�VXFK�DQG�>VXFK�DQ@�
H[SUHVVLRQ��

)RU�WKH�SUHVHQW�SXUSRVHV��LW�LV�VDIH�WR�LJQRUH�WKH�SKUDVH�
�KH� DPXVHG� KLPVHOI���VLQFH�:LWWJHQVWHLQ�SUREDEO\�
PHDQW�LW�DV�D�UHPLQGHU�WKDW�WKH�FDYH�PDQ
V�LQWHQWLRQV�
DQG�ODQJXDJH�DUH�LQDFFHVVLEOH��:LWWJHQVWHLQ�DOVR�LPDJ��
LQHV�D�WKUXVK�WKDW��DOZD\V�UHSHDWV�WKH�VDPH�SKUDVH�VHY��
HUDO�WLPHV�LQ�D�VRQJ���$UH�ZH�WR�FRQFOXGH�WKDW��SHUKDSV�
LW�JLYHV�LWVHOI�D�UXOH�HDFK�WLPH��DQG�WKHQ�IROORZV�WKH�
UXOH"���:LWWJHQVWHLQ�,���������� 7KH�VWRULHV�JR�WR�VKRZ�
WKDW�UHJXODU�DFWLRQV�QHHG�QRW�IROORZ�UHJXODU�UXOHV�DQG�
WKDW�SULYDWH��DPXVHPHQWV��GR�QRW�KDYH�UXOHV�LQ�WKH�RUGL��
QDU\�VHQVH��,Q�WKH�FDVH�RI�DFWXDO�3DOHROLWKLF�QRWDWLRQV��
WKHUH�LV�QR�PDWKHPDWLFDO�VWDQGDUG�DYDLODEOH�WR�XVH�DV�D�
FULWHULRQ�RI�DGHTXDF\��VLQFH�PDUNV�JLYH�QR�HYLGHQFH�RI�
WKH�PDUNHU
V�FRQFHSWLRQ�RI�OXQDU�SKDVHV�RU��WR�VD\�LW�D�
OLWWOH�OHVV�H[DFWO\��WKH�PDUNV�DUH�WKH�PDUNHU
V�FRQFHS��
WLRQ�RI�QRWDWLRQ��6KRXOG�DQ\�QRWDWLRQ�EH�XQLIRUP��LI�QR��
WDWLRQ�LWVHOI�ZDV�LQ�LWV�LQIDQF\"�6KRXOG�DQ\�ILW�EH�RSWL��
PDO�� LI�WKH� LGHD� RI�UHSUHVHQWDWLRQ�LWVHOI�ZDV� VWLOO�
LQFKRDWH"�
,Q�WKLV�ZD\�FRJHQW�REMHFWLRQV�DERXW�0DUVKDFN
V�ODFN�

RI�VWDWLVWLFDO�ULJRU�JHW�WXUQHG�LQWR�TXHVWLRQV�DERXW�WKH�
XQLYHUVDOLW\�RI�TXDQWLILFDWLRQ��QXPHUDWLRQ��DQG�ULJRU�LW��
VHOI��7KHUH�KDYH�DOVR�EHHQ�REMHFWLRQV�WR�0DUVKDFN
V�UHOL��
DQFH�RQ�WLQ\�PDUNV��DW�WKH�WKUHVKROG�RI�LQYLVLELOLW\��/LW��
WDXHU�,���������� %XW�ZK\�DVVXPH�WKDW�WKH�QRWDWLRQV�
ZHUH�UHIHUUHG�WR�ODWHU��RU�WKDW�WKH\�FRXOG�EH�UHDG"�3HUKDSV�
WKHVH�QRWDWLRQV�ZHUH�NLQDHVWKHWLF��WKHLU�PHDQLQJ��DV�ZH�
ZRXOG�SXW�LW��ZDV�LQ�WKHLU�PDNLQJ��,Q�WKDW�FDVH�DQ\�VL]H�
WKDW�WKH�EXULQ�FRXOG�VFUDWFK�ZRXOG�FRXQW�DQG�DV�D�FRU��
ROODU\��WKH�HQJUDYHU�PLJKW�EH�LQGLIIHUHQW�WR�WKH�VL]H�RI�
WKH�PDUNV�ZLWKLQ�WKH�OLPLWV�RI�WKH�UHJLVWHU�OLQHV�RU�WKH�
DYDLODEOH�VXUIDFH��2XU�WKRXJKWV�DERXW�FODULW\�DQG�OHJLELO��
LW\�FRQFHSWV�WKDW�ORRP�ODUJH�LQ�FXUUHQW�WH[WV�RQ�JUDSKLF�
FRPPXQLFDWLRQ�GHSHQG�RQ�WKH�QRWLRQ�RI�QRWDWLRQ�DV�
VRPHWKLQJ�WKDW�FDQ�EH�HIILFLHQWO\�UHDG��EXW�ZK\�DVVXPH�
LW�VKRXOG�EH�UHDG�DW�DOO"�
0DUVKDFN�LV�HPSKDWLF�DERXW�WKH�GLIIHUHQFH�EHWZHHQ�

KLV�FODLP�WR�KDYH�IRXQG�QRWDWLRQ�DQG�KLV�K\SRWKHVLV�RI�
WKH�OXQDU�FDOHQGDU���2I�WKH�KXQGUHGV�RI�LQFLVHG�VWRQHV�
WKURXJKRXW�(XURSH�WKDW�,�KDYH�VWXGLHG�LQ�WKH�ODVW�TXDUWHU�
RI�D�FHQWXU\�������QRW�RQH�KDV�SURYLGHG�HYLGHQFH�IRU�D�
OLQHDU��VHTXHQWLDO�
OXQDU
�QRWDWLRQ���0DUVKDFN�,������ ,I�
WKH�FODLP�DQG�WKH�K\SRWKHVLV�DUH�NHSW�VHSDUDWH��WKHQ�WKH�
LQDGHTXDF\�RI�VFLHQWLILF�REMHFWLRQV�WR�WKH�OXQDU�FDOHQGDU�
EHFRPHV�PRUH�REYLRXV��7KH�OXQDU�FDOHQGDU�LV�VXVFHSWL��
EOH�WR�D�QXPEHU�RI�FULWLTXHV�DERXW�PHWKRGRORJ\�DQG�IDO��
VLILFDWLRQ��EXW�HDFK�RI�WKHP�KDV�WR�DSSHDO�WR�D�SULRU�VHQVH�
RI�QRWDWLRQ��$QG�ZKDW�GR�ZH�NQRZ�DERXW�QRWDWLRQ�WKDW�

PLJKW�VHUYH�DV�D�EDVLV�WR�DUJXH�DJDLQVW�0DUVKDFN"�8QGHU�
ZKDW�FLUFXPVWDQFHV��ZLWK�ZKDW�HYLGHQFH�DQG�ZKDW�UXOHV�
RI�LQWHUSUHWDWLRQ��FDQ�ZH�FULWLTXH�KLV�DVVXPSWLRQV"�
���7KH�SUREOHP�RI�GHFRUDWLRQ��,I��GHFRUDWLRQ��FRXOG�

EH�NHSW�LQ�TXRWDWLRQ�PDUNV��DV�LW�RIWHQ�LV�LQ�WKH�UHFHQW�
OLWHUDWXUH��RU�GHILQHG�QHJDWLYHO\�DV�QRQXWLOLWDULDQ��QRQ��
V\PEROLF��RU�QRQQRWDWLRQDO�PDUNLQJ��0DUVKDFN�,������
WKHQ�WKHUH�ZRXOG�EH�QR�VSHFLDO�SUREOHP��%XW�0DUVKDFN
V�
ZRUN�VHHPV�WR�SURYRNH�WKH�TXHVWLRQ�RI�GHFRUDWLRQ�EH��
FDXVH�KH�VHHV�VR�OLWWOH�RI�LW�LQ�FRPSDULVRQ�ZLWK�ZKDW�
RWKHU�UHVHDUFKHUV�ZRXOG�VHH��$Q�DUWLIDFW�VXFK�DV�WKH�SHE��
EOH�IURP�%DUPD�*UDQGH��ILJ�����PLJKW�VHHP�OLNH�D�IRUPDO�
H[SHULPHQW��SHUKDSV�WKH�HQJUDYHU�ZDV�PDWFKLQJ�DQG�
FRQWUDVWLQJ�OLQHV�ZLWK�WKH�VKDSH�RI�WKH�SHEEOH�DQG�WKHQ�
TXLFNO\�ILOOLQJ�LQ�EODQN�DUHDV�ZLWK�KDWFKHV�DQG�FURVV��
KDWFKHV��,W�PD\�ORRN�OLNH�ZKDW�ZH�H[SHFW�RI�GHFRUDWLRQ��
DW�DQ\�UDWH�LW�GRHV�QRW�FRUUHVSRQG�ZHOO�WR�WKH�VWUXFWXUH�
RI�0DUVKDFN
V�H[DPSOHV�RI�3DOHROLWKLF�QRWDWLRQ��ZKLFK�
DUH�PRUH�RQH�GLPHQVLRQDO�HYHQ�ZKHQ�WKH�UHJLVWHU�OLQHV�
VQDNH�EDFN�DQG�IRUWK��<HW�LQ�WKH�ILUVW�HGLWLRQ�RI�7KH�
5RRWV�RI�&LYLOL]DWLRQ��,����D��KH�LQWHUSUHWV�LW�DV�QRWDWLRQ��
LQ�ZKLFK�HYHU\�PDUN�KDV�QRWDWLRQDO�YDOXH��+H�VXUPLVHV�
WKDW�WKH�ORQJHU�SDUDOOHO�OLQHV�ZHUH�LQWHQGHG��WR�JLYH�WKH�
HQJUDYHU�DQ�HQFORVHG�RU�VHSDUDWH�QRWDWLRQDO�DUHD��WKDW�
LV��D�RQH�GLPHQVLRQDO�WUDFN��DQG� WKHUHIRUH�WR�VHUYH�DV�
D�YLVXDO�DQG�NLQDHVWKHWLF�DLG���0DUVKDFN�,���D������ +H�
VWDUWV�UHDGLQJ�ZLWK�WKH�ODUJH�FXUYLQJ�VHW�RQ�WKH�REYHUVH�
�ILJ�����WRS����VLQFH�WKLV�FHQWUDO�IRUP�RU�ILJXUH�VHHPV�WR�
WDNH�XS�WKH�SULPH�VSDFH�RQ�WKLV�IDFH���,W�LV�DOVR�SRVVLEOH��
KRZHYHU��WKDW�WKH��DQJOH�PDUNV�DW�WRS�DQG�ERWWRP��VHUY��
LQJ�DOPRVW�DV�HGJH�PDUNV���PLJKW�KDYH�EHHQ�PDGH�ILUVW��
7KH�WZR�FKRLFHV�DUH�EDVHG�RQ�WZR�ZD\V�RI�DSSURDFKLQJ�
WKH�VXUIDFH��WKH�SHUVRQ�GRLQJ�WKH�PDUNLQJ�EHJDQ�HLWKHU�
E\�WDNLQJ�FKDUJH�RI�WKH�EODQN�VXUIDFH�RU�E\�NHHSLQJ�WR�
WKH�HGJH��7KHVH�DUH�DVVXPSWLRQV�EDVHG�SDUWO\�RQ�NLQDHV��
WKHWLF�KXQFKHV�DERXW�ZD\V�RI�FRPLQJ�WR�WHUPV�ZLWK�
EODQN�VXUIDFHV�DQG�SDUWO\�RQ�DVVXPSWLRQV�DERXW�WKH�
ZD\V�LPDJHV�PLJKW�EH�VWUXFWXUHG��7KH�DQDO\VLV�PRYHV�
IRUZDUG�ZLWK�WKH�GLVFRYHU\�WKDW�HYHU\�ULJKW�IDFLQJ�KDWFK�
PDUN�ZLWKLQ�WKHVH�UHJLVWHU�OLQHV�ZDV�PDGH�EHIRUH�HYHU\�
OHIW�IDFLQJ�KDWFK�PDUN��DQG�VR�0DUVKDFN�FRQWLQXHV�DQG�
HYHQWXDOO\�FRXQWV�HYHU\�OLQH�RQ�WKH�SHEEOH��,Q�WKH�UH��
YLVHG�HGLWLRQ�RI�7KH�5RRWV�RI�&LYLOL]DWLRQ��0DUVKDFN�
LJJLE�� WKH�%DUPD�*UDQGH�SHEEOH�LV�RPLWWHG��EXW�WKH�
TXHVWLRQ�RI�UHDGLQJ�GHYHORSHG�WZR�GLPHQVLRQDO�SDWWHUQV�
DV�QRWDWLRQV�UHPDLQV��0DUVKDFN� ��,D�!,���� ,���� H�,���
����� ����������DQG�HVSHFLDOO\�0DUVKDFN�L���D���8QGHU�
ZKDW�FLUFXPVWDQFHV��DQG�ZLWK�ZKDW�FULWHULD��FRXOG�D�
PRUH�RU�OHVV�XQLIRUPO\�PDUNHG�VXUIDFH�EH�LQWHUSUHWHG�DV�
D�VHTXHQFH�RI�LQGLYLGXDO�QRWDWLRQDO�PDUNV"�
7KLV�PRUH�IXOO\�XWLOL]HG�VXUIDFH�VKRZV�ZKDW�NLQGV�RI�

SUREOHPV�FDQ�EH�LQYROYHG�LQ�GHWHUPLQLQJ�VHTXHQFHV��
0DUVKDFN�JHQHUDOO\�VD\V�OLWWOH�DERXW�WKH�WULDO�DQG�HUURU�
SURFHVV�RI�ILQGLQJ�WKH�EHVW�RUGHU�RI�UHDGLQJ�IRU�D�VXUIDFH�
WKRURXJKO\�VFRUHG�LQ�WZR�GLPHQVLRQV��8SSHU�0DJGDOHQ��
LDQ�LPDJHV�H[KLELW��WKH�DELOLW\�WR�V\QWKHVL]H�DQG�FRP��
SRVH��D� �VXP�RI�LPDJHV��LQWR��VWRULHG��VXUIDFHV�LQ�
RWKHU�ZRUGV��WR�PDNH�PHDQLQJIXO�QDUUDWLYH�VHTXHQFHV��
DOWKRXJK�WKH�RUGHU�RI�UHDGLQJ�IRU�VXFK��QRQ�OLQHDU�VH��
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),*�� ���(QJUDYHG�SHEEOH�IURP�%DUPD�*UDQGH��*ULPDOGL��VFKHPDWLF�GLDJUDPV��5HSULQWHG�E\�SHUPLVVLRQ�IURP�
0DUVKDFN������D������ILJ��L�D��E���"�$OH[DQGHU�0DUVKDFN��

ULHV�� LV�JHQHUDOO\�LQGHWHUPLQDWH��0DUVKDFN� ,����D�LJ����
��L��� :KDW�KH�FDOOV��LQ�WKLV�FRQWH[W���GHFRUDWLRQ��LV�
VRPHWKLQJ�GLVWLQFW�IURP�D�QRWDWLRQ��EXW�WKH�FULWHULD�RI�
LWV�GLIIHUHQFH�DUH�GHULYHG�IURP�YHU\�GLIIHUHQW�NLQGV�RI�
DUWLIDFWV��2Q�RFFDVLRQ�0DUVKDFN�UHDGV�QRWDWLRQV�E\�H[��
WHQGLQJ�OLQHDU��RQH�GLPHQVLRQDO�FRQILJXUDWLRQV�LQWR�
WZR�GLPHQVLRQDO�PXOWLSOHV�ZKRVH�RUJDQL]DWLRQDO�ODZV�
FDQQRW�EH�GHULYHG�IURP�WKH�RQH�GLPHQVLRQDO�FDVHV��%XW�
ZKDW�H[DFWO\�DUH�LPDJHV�LQ�WKH�JHQHUDO�FDVH��LI�QRW�H[WHQ��
VLRQV� RI�OLQHDU�PDUNV�DQG� OLQHDU�DFFXPXODWLRQV�RI�
PDUNV"�$QG�H[DFWO\�KRZ�DUH�LPDJHV�PDGH��LI�QRW�LQ�WKLV�
ZD\"�
,W�KDV�VHHPHG�WR�VRPH�DUFKDHRORJLVWV�WKDW�0DUVKDFN�

GRHV�QRW�UHFRJQL]H�GHFRUDWLRQ�RU�DOORZ�IRU�UDQGRP��FDUH��
OHVV��DQG�PHDQLQJOHVV�PDUNLQJ��H�J���G
(UULFR�,���D���,Q�
VHYHUDO�SDSHUV�KH�KDV�GHVFULEHG�DERXW�WZR�GR]HQ��V\P��
ERO� V\VWHPV��LQFOXGLQJ�PHDQGHUV���ILVKOLNH�LPDJHV��
�ZKLFK�UHVHPEOH�ODWWLFHV�RU�QHWV���]LJ]DJV��DQG�GRXEOH�
OLQHV��0DUVKDFN�,���D���%XW�LW�FDQ�DSSHDU�WKDW�KH�JRHV�
WRR�IDU�DQG�HQOLVWV�WKH�PDMRULW\�RI�GHFRUDWLRQV�LQ�WKH�
UDQNV�RI�QRWDWLRQV��&RQVLGHULQJ�D�EDWRQ�IURP�0H]KHULFK�

LQ�8NUDLQH��ZKLFK�LV�HQJUDYHG�ZLWK�VHYHUDO�VHWV�RI�SDUDO��
OHO�KDWFK�PDUNV��0DUVKDFN�RSWV�IRU�QRWDWLRQ�RYHU�GHFRUD��
WLRQ�HYHQ�WKRXJK�WKH�VWUXFWXUH�RI�WKH�PDUNLQJ�GLIIHUV�
IURP�WKH�QRUPDWLYH�FRQWDLQLQJ�OLQH�DQG�FURVVLQJ�KDWFK�
PDUN��ILJ������,W�LV�UHODWLYHO\�QHXWUDO�WR�VD\�WKH�EDWRQ�KDV�
�DQ�DFFXPXODWLRQ�RI�VHWV�RI�PDUNV�LQFLVHG�DW�GLIIHUHQW�
DQJOHV���ZLWK��XQVWUXFWXUHG��VXEVLGLDU\�PDUNV�DW�WKH�IDU�
OHIW���%XW�WKH�SXUSRVH�RI�SXWWLQJ�LW�WKDW�ZD\�LV�WR�HPSKD��
VL]H�WKH�GHOLEHUDWLRQ�DQG�LQWHUQDO�VWUXFWXUH�RI�WKH�PDUN��
LQJ��ZLWKRXW�DFWXDOO\�FRXQWLQJ�WKH�PDUNV��KH�FRQFOXGHV�
WKDW�WKH�EDWRQ��UHSUHVHQWV�D�SHUVRQDO�DQG�LGLRV\QFUDWLF�
VW\OH�RI�DFFXPXODWLQJ�VHWV�RI�PDUNV���,W�PD\�UHSUHVHQW�
�D�PQHPRQLF�DFFXPXODWLRQ�IRU�D�ULWXDO�RU�P\WK��RU�D�
UHFRUG�RI�GD\V�DQG�HYHQWV���EXW�HLWKHU�ZD\���WKH�LQWHUQDO�
VWUXFWXUH����� VXJJHVWV�WKDW�WKLV�FRPSRVLWLRQ�LV�QRW�
GHFR��
UDWLYH�
��0DUVKDFN�,����,���� WUDQVODWLRQ�KLV���L���D��

����XQH�DFFXPXODWLRQ�GH�V�ULHV�GH�PDUTXHV�JUDY�HV�VHORQ�GHV�DQJOHV�
GLII�UHQWV��� �� ��PDUTXHV� DX[LOLDLUHV�QRQ�VWUXFWXU�HV�D� O
H[WUHPH�
JDXFKH����� UHSUHVHQWH�XQ�VW\OH�SHUVRQQHO�HW�LGLRV\QFUDWLTXH�G
DFFX��
PXODWLRQ�GH�V�ULHV�GH�PDUTXHV�����XQH�DFFXPXODWLRQ�PQHPRQLTXH�
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),*�� ���%DWRQ�IURP�0H]KHULFK��8NUDLQH��PDPPRWK�
LYRU\������� FP��5HSULQWHG�E\�SHUPLVVLRQ�IURP�
0DUVKDFN������������ ILJ��L���� "�$OH[DQGHU�0DUVKDFN��

����� ,���������� 7R�RWKHUV��WKH�PDUNLQJV�RQ�WKH�EDWRQ�
PLJKW�DSSHDU�VXIILFLHQWO\�ORRVH�DQG�XQVWUXFWXUHG�DV�WR�
EH� FODVVLILDEOH�DV� QRQQRWDWLRQDO��LI�QRW�LQWHQWLRQDOO\�
�GHFRUDWLYH����,W�VHHPV�WKDW�SUDFWLFDOO\�QRWKLQJ�LV�UDQ��
GRP���RQH�REVHUYHU�FRPSODLQV���DQG�YHU\�OLWWOH�LV�GHFRUD��
WLYH���/\QFK�,������ 2WKHUV�KDYH�REMHFWHG�WKDW��PRUH�
HYROYHG�RUQDPHQWDWLRQ��FDQ�EH��MXVW�DV�LQWHQWLRQDO��FX��

SRXU�XQ�ULWXHO�RX�XQ�P\WKH��RX�OD�FRQVLJQDWLRQ�GH�MRXUV�HW�G
�Y�QH��
PHQWV����� OD�VWUXFWXUH�LQWHPH����� VXJJHUH�TXH�OD�VXUIDFH�Q
HVW�SDV�

G�FRUDWLYH��
�

PXODWLYH��DQG�VHTXHQWLDO��DV�VRPH�DUWLIDFWV�0DUVKDFN�
SUHVHQWV�DV�QRWDWLRQ��9HQFO�,������ %XW�ZKHUH��0DUVKDFN�
PLJKW�DVN��GR�ZH�JHW�RXU�LGHDV�DERXW�WKH�QDWXUH�DQG�
IUHTXHQF\�RI�GHFRUDWLRQ"�:K\�FDQ
W�QRWDWLRQ�EH�WKH�
QRUP�DQG�GHFRUDWLRQ�WKH�XQFRPPRQ�FRXQWHUH[DPSOH"�
0DUVKDFN�WKLQNV�WKDW�D��FRPSOH[�VHTXHQFH�RI�HYHQWV��

PLFURVFRSLFDOO\�GHWHUPLQHG��HOLPLQDWHV�WKH�SRVVLELOLW\�
RI�GHFRUDWLYH�LQWHQW�RU�
DUW�
��0DUVKDFN�,���E�������%XW�
ZK\�ZRXOG�KH�QRW�VHH�WKH�0H]KHULFK�EDWRQ�DV�D�OHVV�
FDUHIXOO\�PDGH�DUWLIDFW"�/LNH�WKH�EDWRQ�IURP�/H�3ODFDUG��
LW�ORRNV�DV�LI�LW�PLJKW�KDYH�EHHQ�WKH�ZRUN�RI�D�IHZ�PLQ��
XWHV�DQG�WKHUHIRUH��E\�RXU�VWDQGDUGV��OLNHO\�WR�EH��XQ��
WKLQNLQJ��QRQVHPLRWLF�PDUNLQJ�RU�ORRVH� GHFRUDWLRQ�
�'DYLV�L������ ,�FDQ�LPDJLQH�GHFRUDWLQJ�D�VWULS�EHWZHHQ�
WZR�UHJLVWHU�OLQHV�E\�PDNLQJ�ULJKW�VORSLQJ�PDUNV�DIWHU�
OHIW�IDFLQJ�PDUNV�DV�RQ�WKH�%DUPD�*UDQGH�SHEEOH�RU��DV�
RQ� WKH�0H]KHULFK�EDWRQ��E\�PDNLQJ�D� IHZ�VHWV�RI�
KDWFKHV��DGGLQJ�D�UHJLVWHU�OLQH��DQG�PRYLQJ�RQ�WR�WKH�
QH[W�VHW��%XW�WKHVH�DUH�VOLGLQJ�VFDOHV��LW�LV�GLIILFXOW�QRW�
WR�VHH�GHFRUDWLRQ�DV�D�NLQG�RI�FDUHOHVV�RU�LPPHGLDWH�DF��
WLYLW\��DV�RSSRVHG�WR�QRWDWLRQ��DQG�LW�LV�HYHQ�PRUH�GLIIL��
FXOW�WR�FRQFHLYH�QRWDWLRQ�DV�D�SRWHQWLDOO\�FDUHOHVV��TXLFN��
RU�UHODWLYHO\�XQVWUXFWXUHG�DFW��'HFRUDWLRQ�VHHPV�WR�HQ��
WDLO�D��UHJXODU�GHVLJQ��PDGH��UDSLGO\�DQG�VLPSO\���DQG�
QRWDWLRQ�LV�VRPHKRZ�LWV�RSSRVLWH��G
(UULFR�,����,2���
,Q�WKH�FULWLFDO�OLWHUDWXUH��WKH�TXHVWLRQ�RI�WKH�GLIIHUHQFH�

EHWZHHQ�QRWDWLRQ�DQG�GHFRUDWLRQ�KDV�IRFXVHG�RQ�0DU��
VKDFN
V�FODLP�WR�ILQG�IUHTXHQW�FKDQJHV�LQ�PDUNLQJ�WRROV�
ZLWKLQ�D�VLQJOH�VXUIDFH��PDNLQJ�LW�PRUH�OLNHO\�WKDW�WKH�
VXUIDFHV�ZHUH�PDUNHG�LQ�D�GHOLEHUDWHG���WLPH�IDFWRUHG��
ZD\��%XW�WKDW�LV�D�VOLSSHU\�SRLQW��WKH�WHFKQLFDO�HYLGHQFH�
IRU�WKRVH�FODLPV�LV�QRW�FOHDU��DQG�WKH�SHUIRUPDWLYH�DVSHFW�
RI�QRWDWLRQ�DQG�GHFRUDWLRQ�LV�WRR�YDULDEOH�WR�PDNH�WKH�
GLYLVLRQ�VWLFN��$�KDQG�PLJKW�FKDQJH�JULS�RQ�D�WRRO�LQ�
WKH�FRXUVH�RI�D�IHZ�FHQWLPHWHUV�RI�PDUNV��DQG�D�SHUVRQ�
UHFRUGLQJ�D� QRWDWLRQ�PLJKW�SXW�GRZQ�D� IHZ�PDUNV�
TXLFNO\�DQG�FDUHOHVVO\�DQG�WKHQ�PDNH�WKH�QH[W�IHZ�
PDUNV�VORZO\�DQG�ZLWK�D�GLIIHUHQW�WRRO��0DUVKDFN�,����E��
������)UDQFHVFR�G
(UULFR�DQG�RWKHUV�KDYH�WDNHQ�0DUVKDFN�
WR�WDVN�IRU�KLV�ZD\V�RI�GLVWLQJXLVKLQJ�EXULQV�DQG�KLV�DU��
JXPHQWV�DERXW� WKH�LQWHUYDOV�EHWZHHQ�VHTXHQFHV�RI�
PDUNV��6LQFH� G
(UULFR�XVHV� DQ� HOHFWURQ�PLFURVFRSH�
ZKHUHDV�0DUVKDFN�XVHV�DQ�RSWLFDO�RQH��G
(UULFR
V�UHDG��
LQJV�DUH�SK\VLFDOO\�FORVHU��DQG�KH�KDV�EHHQ�H[WUDFWLQJ�
GLIIHUHQW�NLQGV�RI�HPSLULFDO�GDWD��)RU�D�ZKLOH�LW�VHHPHG�
DV�LI�WKH�SUREOHP�RI�3DOHROLWKLF�QRWDWLRQ�ZRXOG�FRPH�
GRZQ�WR�WKH�DWRPLF�VFDOH�LQ�LWV�VHDUFK�IRU�GHSHQGDEOH�
FULWHULD��'
(UULFR�FODLPV��IRU�H[DPSOH��WR�KDYH�LGHQWLILHG�
WKH�DXWRJUDSKLF�PDUNV�RI�D�VLQJOH�EXULQ��VR�WKDW�KH�FRXOG�
WHOO�GHILQLWLYHO\�ZKHQ�D�WRRO�ZDV�UHXVHG�RU�ZKHQ��DV�0DU��
VKDFN�FODLPV��RQH�WRRO�ZDV�DOOHJHGO\�H[FKDQJHG�IRU�DQ��
RWKHU�LQ�WKH�FRXUVH�RI�D�SURWUDFWHG�VHULHV�RI�WHPSRUDO�
QRWDWLRQV��G
(UULFR�����D���%XW�,�ZRXOG�SURSRVH�WKDW�WKH�
SUREOHP�OLHV�XOWLPDWHO\�RQ�DQ�HQWLUHO\�GLIIHUHQW�OHYHO��
WKH�FRQFHSWV�RI�GHFRUDWLRQ�DQG�QRWDWLRQ�DUH�LQ�VRPH�GLV��
DUUD\��DQG�WKH\�QHHG�WR�EH�DGGUHVVHG�EHIRUH�DQ\�WHFKQLFDO�
LQTXLULHV�FDQ�KRSH�WR�PDNH�VHQVH��'
(UULFR��IRU�LQVWDQFH��
XVHV�D�SURYLVLRQDO�WULSDUWLWH�FODVVLILFDWLRQ�RI�QRWDWLRQV��
WKRVH�LQ�ZKLFK��WKH�HOHPHQWV�FRQVWLWXWLQJ�WKH�V\VWHP�
GLIIHU�IURP�RQH�DQRWKHU���WKRVH�LQ�ZKLFK��WKH�HOHPHQWV�
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DUH�LGHQWLFDO�EXW�FDQ�EH�GLIIHUHQWLDWHG�E\�WKHLU�GLVWULEX��
WLRQ�RQ�WKH�VXUIDFH���DQG�WKRVH�LQ�ZKLFK��WKH�PDUNV�
FDQQRW�EH�GLIIHUHQWLDWHG��EHFDXVH�WKH\�DUH�LGHQWLFDO�DQG�
HTXLGLVWDQW��G
(UULFR�,����,2�,L��� %XW�WKHVH�FULWHULD�
DSSO\�WR�DQ\�QXPEHU�RI��GHFRUDWLYH��REMHFWV��DQG�LQ�SDU��
WLFXODU�WKH\�DSSO\��UHVSHFWLYHO\��WR�WKH�EDWRQ�IURP�/H�
3ODFDUG��WKH�0H]KHULFK�EDWRQ��DQG�WKH�%DUPD�*UDQGH�
SHEEOH��%\�G
(UULFR
V�ZRUNLQJ�FODVVLILFDWLRQ��HDFK� RI�
WKHP�FRXOG�EH�D�QRWDWLRQ��7KH�TXHVWLRQ�LV�QRW�WKH�DQD��
O\WLFDO�FULWHULD�IRU�MXGJLQJ�FKDQJHV�RI�WRROV�RU�WKH�SDVVDJH�
RI�WLPH�RU�WKH�VORZQHVV�RI�WKH�PDUNLQJ��LW�LV�WKH�SULRU�
SUREOHP�RI�WKH�GLVKHYHOHG�FRQFHSWV�WKDW�SURPSW�WKRVH�
TXHVWLRQV�WR�EHJLQ�ZLWK��

7KH�,QFRKHUHQFH�RI�&ORVH�5HDGLQJ�

7KHVH� H[DPSOHV�DUH�HQRXJK�WR�VKRZ�WKH�ZRQGHUIXO�
SRZHU�WKDW�0DUVKDFN
V�UHDGLQJV�KDYH�WR�WXUQ�FRQILGHQW�
FULWLFLVP�LQWR�URRWHG�GRXEW��WKURZLQJ�RXU�DVVXPSWLRQV�
DERXW�LPDJHV��PDUNV��VLJQV��QRWDWLRQ��DQG�GHFRUDWLRQ�
EDFN�DW�XV�LQVWHDG�RI�VLOHQWO\�VHUYLQJ�WKRVH�DVVXPSWLRQV��
([FHVVLYHO\�FORVH�UHDGLQJV�FDQ�DOVR�EHJLQ�WR�ORRN�OXQDWLF�
RU�ZURQJKHDGHG��DQG�WKH\�PD\�VD\�PRUH�DERXW�WKH�KLVWR��
ULDQ
V�QRWLRQV�RI�LPDJHV�WKDQ�DERXW�WKH�DUWLIDFWV�XQGHU�
VWXG\���7KDW�DW�OHDVW�LV�P\�VHQVH�RI�0DUVKDFN
V�ZRUN��
VLQFH�LWV�RGGLW\�VWULNHV�PH�IRUFLEO\�DV�D��RWK�FHQWXU\�
TXDOLW\��,�ILQG�,�KDYH�D�ILUP�VHQVH�RI�0DUVKDFN
V�XVH�RI�
WKHVH�DUWLIDFWV�DQG�YLUWXDOO\�QR�LGHD�DERXW�WKHLU�RULJLQDO�
PHDQLQJV���$�IHHOLQJ�RI�PLOG�SDWKRORJ\�KDQJV�RYHU�DOO�
FORVH�UHDGLQJV��IURP�6KHUORFN�+ROPHV�WR�3DQRIVN\��IURP�
0RUHOOL�WR�0DUVKDFN�DQG�DORQJ�ZLWK�LW�WKHUH�LV�D�GRXEOH�
DWWUDFWLRQ�DQG�VOLJKW�UHSXOVLRQ�DW�WKH�DFWLYLW\�LWVHOI��,W�LV�
WRR�PXFK��DQG�\HW�LW�LV�QHYHU�HQRXJK��
6LQFH�P\�LQLWLDO�VWUDWHJ\�ZDV�WR�VKRZ�KRZ�D�UHDGLQJ�

FRXOG�EH�PDGH�PRUH�FORVHO\�WKDQ�0DUVKDFN
V��LW�PD\�
VHHP�DV�LI�,�ZRXOG�DGYRFDWH�WKH�FORVHVW�SRVVLEOH�UHDG��
LQJ�WKDW� LV��WKH�FORVHVW�UHDGLQJ�WKDW�FRXOG�VWLOO�VHHP�
WR�PDNH�VHQVH�LQ� DQ\�JLYHQ�FDVH��&HUWDLQO\�WKDW�PRYH�
HIIHFWLYHO\�XSURRWV�DVVXPSWLRQV�DQG�VKLIWV�WKH�FRQYHUVD��
WLRQ�IURP�GLVSXWHV�DERXW�IDFWV�RU�PHWKRGRORJ\�WR�WKH�
XQGHUO\LQJ�FRQFHSWXDO�EDVH��%XW�WKHUH�LV�VRPHWKLQJ�VHUL��
RXVO\�ZURQJ�ZLWK�DGYRFDWLQJ�FORVHU�UHDGLQJ��RU�FORVHVW�
UHDGLQJ��HYHQ�DVLGH�IURP�WKH�IDFW�WKDW�LW�PLJKW�QRW�EH�
PHDQLQJIXO�RU�KHOSIXO�LQ�D�JLYHQ�LQWHUSUHWLYH�GLVFRXUVH��
,Q�WKH�VWXG\�RI�YLVXDO�DUWLIDFWV�LW�LV�WDFLWO\�DVVXPHG�WKDW�
UHDGLQJV��ERWK�FORVH�DQG�IDU��DUH�PDWWHUV�RI�FKRLFH��(DFK�
VHUYHV�SDUWLFXODU�LQWHUSUHWLYH�HQGV��ZKHWKHU�WKH\�DUH�WKH�
RQHV�WKH�LQWHUSUHWHU�PLJKW�KDYH�GHVFULEHG�RU�QRW��,Q�HDFK�
LQVWDQFH�WKHUH�LV�WKH�PRPHQW�ZKHQ�WKH�DQWKURSRORJLVW��
DUFKDHRORJLVW��RU�DUW�KLVWRULDQ�GHFOLQHV�WR�UHDG�D�JLYHQ�
PDUN��RU�WR�UHDG�LW�DV�D�FHUWDLQ�NLQG�RI�PDUN��DQG�WKHQ�
WKH�DUJXPHQW�FDQ�SURFHHG�RQO\�RQ�WKH�DJUHHPHQW�WKDW�
WKH�VHPLRWLF�V\VWHP�IXQFWLRQV�DV�LW�LV�LPSXWHG�WR�GR��
7KH��FORVHVW��UHDGLQJ�ZRXOG�GHSHQG�RQ�KRZ�WKH�FRP��
PXQLW\�RI�LQWHUSUHWHUV�SHUFHLYHG�WKH�GLVSRVLWLRQ�RI�
PHDQLQJOHVV�PDUNV�DQG�PHDQLQJIXO�VLJQV�DQG�KRZ�LW�
FKRVH�WR�XQGHUVWDQG��PDUN��DQG��VLJQ���7KDW�VHHPV�UHD��
VRQDEOH��DQG�RIWHQ�HQRXJK�LW�LV�WUXH�LQ�SUDFWLFH��EXW�LW�
DOVR�KDUERUV�DQRWKHU�DVVXPSWLRQ��WKDW�WKHUH�DUH�OHYHOV�

RI�UHDGLQJ�WKDW�ILQG�PHDQLQJ�LQ�VXFFHVVLYHO\�VPDOOHU�VLJ��
QLI\LQJ�XQLWV��2QH�DUFKDHRORJLVW�PLJKW�RQO\�FDUH�WKDW�
WKH�3ODFDUG�EDWRQ�LV�D�EDWRQ�DQG�WKDW�LW�ZDV�IRXQG�QHDU�
DQRWKHU��VLPLODU�RQH��$QRWKHU�PLJKW�EH�LQWHUHVWHG�LQ�LWV�
VL]H�DQG�VKDSH�LQ�UHODWLRQ�WR�FRPSDUDEOH�H[DPSOHV��$�
WKLUG�PLJKW�QRWLFH�WKH��GHFRUDWLRQ��RQ�WKH�KDQGOH��$�
IRXUWK�PLJKW�EH�GUDZQ�WR�WKH�VWUXFWXUH�RI�WKH��GHFRUD��
WLRQ���KDWFK�PDUNV�EHWZHHQ�UHJLVWHU�OLQHV���0DUVKDFN�
QRWLFHV�HDFK�PDUN��DQG�,�KDYH�VXJJHVWHG�WKDW�WKHUH�PD\�
HYHQ�EH�PRUH�WR�VHH��7KH�QRWLRQ�RI�OHYHOV�RI�PHDQLQJ�LV�
DV�FOHDU�KHUH�DV�LW�HYHU�JHWV��RLO�SDLQWLQJ�LV�D�PRUDVV�E\�
FRPSDULVRQ��D�VLQJOH�VOXUUHG�FRQWLQXRXV�OLQH�IURP�WKH�
QDPH�RI�WKH�HQWLUH�SDLQWLQJ�WR�WKH�VWUD\�KDLUV�RI�WKH�
SDLQWEUXVK�HPEHGGHG�LQ�WKH�SDLQW��,Q�ERWK�LQVWDQFHV��
WKH�SRLQW�RI�XQVXUSDVVDEOH�FORVHQHVV�LV�D�GLVWDQFH�ZKHUH�
WKH�OHQVHV�RI�WKH�LQWHUSUHWLYH�PDFKLQH�FDQ�QR�ORQJHU�IR��
FXV��ZKHUH�IRU�WKH�SXUSRVHV�RI�WKH�UHDGLQJ�WKHUH�DUH�QR�
ILQHU�PDUNV��QR�IXUWKHU�VLJQV�WR�EH�UHDG��,W�LV�WKH�SODFH��
LQ�D�VHPLRWLF�DFFRXQW��ZKHUH�WKH�OH[HPH��WKH�PHDQLQJ��
IXO�XQLW��VXFK�DV�EUXVKPDUNV�WKDW�IRUP�D�WUHH��JLYHV�ZD\�
WR�WKH�PRUSKHPH��WKH�VWUXFWXUDOO\�GHILQHG�EXW�PHDQLQJ��
OHVV�XQLW��VXFK�DV�D�EUXVKPDUN���RU�WKH�FKDUDFWHU�JLYHV�
ZD\�WR�WKH�PDUN��RU�LQ� WKH�JHQHUDO�FDVH�WKH� VHPLRWLF�
PHHWV�WKH�QRQ��RU�VXEVHPLRWLF��:KDWHYHU�WKH�PHGLXP�
RU�WKH�WHUPV�RI�WKH�DQDO\VLV��WKH�K\SRWKHVLV�RI�YDULRXV�
OHYHOV�RI�UHDGLQJ�FXOPLQDWLQJ�DQG�WHUPLQDWLQJ�LQ�D�FORV��
HVW�SRVVLEOH�DSSURDFK�LV�QHFHVVDU\�WR�PDNH�VHQVH�RI�WKH�
LGHD�RI�FORVH�UHDGLQJ��
$OO�WKUHH�RI�WKHVH�LGHDV�OHYHOV��IUHH�FKRLFH�DPRQJ�WKH�

OHYHOV��DQG�D�ILQDO�OHYHO�FDQ� EH�TXHVWLRQHG��$QG�KHUH�,�
ZDQW�WR�VZLWFK�GLVFLSOLQHV��EHFDXVH�VRPH�RI�WKH�PRVW�
LQWHUHVWLQJ�ZRUN�RQ�FORVH�UHDGLQJ�KDV�EHHQ�GRQH�QRW�LQ�
DQWKURSRORJ\�RU�DUW�KLVWRU\�EXW�LQ�OLWHUDU\�FULWLFLVP��7KH�
FULWLF�3DXO�GH�0DQ
V�HVVD\V�RQ�SRHWV��SKLORVRSKHUV��DQG�
RWKHU�FULWLFV�DUH�SUHVHQWHG�DV�H[HPSODU\�FORVH�UHDGLQJV��
WKRVH�ZKR�IROORZ�KLV�DUJXPHQWV�FDUHIXOO\�FDQ�EH�OHIW�
ZLWK�WKH�LPSUHVVLRQ�WKDW�QRWKLQJ�FRXOG�EH�FORVHU��%XW�
LQ�HDFK�FDVH�WKHUH�UHPDLQV�D�FHUWDLQ�PHDVXUDEOH�GLVWDQFH�
EHWZHHQ�GH�0DQ
V� FULWLFDO�VWUDWHJLHV�DQG�WKH�WH[WV�KH�
H[SRVLWV��7KH�GLVWDQFH�LV�QRW�DQ�H[WHUQDO�RQH�WKDW�PLJKW�
EH�PHDVXUHG�E\�FRQWUDVWLQJ�GH�0DQ
V�YHUVLRQV�RI�WH[WV�
ZLWK�RWKHU�DFFRXQWV�EXW�DQ�LQWHUQDO�RQH�WKDW�DSSHDUV�
EHWZHHQ�KLV�YHUVLRQ�RI�WH[WV�DQG�DOWHUQDWLYH�YHUVLRQV�
WKDW�FDQ�EH�UHDG�LQ�WKRVH�VDPH�DFFRXQWV��,Q�RWKHU�ZRUGV��
WKHUH�LV�DW�WLPHV�D�SULPDU\�WH[W�LUUHJXODUO\�UHSUHVHQWHG�
LQ�KLV�ZULWLQJ�WKDW�LV�PRUH�QXDQFHG�DQG�DUWLFXODWH�WKDQ�
WKH�WH[W�DV�LW�LV�IRUPDOO\�SUHVHQWHG��
$Q�H[FHOOHQW�DUWLFOH�E\�+HQU\�6WDWHQ�UDLVHV�WKLV�TXHV��

WLRQ�LQ�UHJDUG�WR�GH�0DQ
V�UHDGLQJ�RI�1LHW]VFKH
V�%LUWK�
RI�7UDJHG\��6WDWHQ�L������ 6WDWHQ�REVHUYHV�WKDW�D�KLHUDU��
FK\�RI�GHJUHHV�RI�FORVHQHVV�LV�LPSOLFLW�LQ�WKH�WHUPV�RI�GH�
0DQ
V�UHDGLQJ�RI�1LHW]VFKH��'H�0DQ��6WDWHQ�VD\V��YLHZV�
1LHW]VFKH��IURP�D�PLGGOH�GLVWDQFH���DQG�6WDWHQ�SUR��
SRVHV�WR�PRYH�LQ�FORVHU�LQ�RUGHU�WR�GLVFHUQ��ILVVXUHV������
EHWZHHQ�XQLWLHV�RI�PHDQLQJ���VXFK�DV�1LHW]VFKH
V�DSSDU��
HQWO\�XQLILHG��$SROORQLDQ��RU��'LRQ\VLDQ���(DFK�GLV��
WDQFH�KDV�LWV�RZQ�LGHRORJLFDO�IRUFH��LW�LV�D�FRQVWUXFWLRQ�
WKDW�FDQ�EH�VKRZQ�WR�EH�XWLOL]HG�IRU�D�JLYHQ�SXUSRVH���
DOWKRXJK�WKH�PHDQLQJ�RI�WKH�GHJUHH�RI�FORVHQHVV�WKDW�GH�
0DQ�HPSOR\V�UHPDLQV�LQYLVLEOH�WR�GH�0DQ�KLPVHOI�IRU�
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(/.,16� 7KH�,PSRVVLELOLW\�RI�&ORVH�5HDGLQJ�,�LJ�

WKH�GXUDWLRQ�RI�KLV�UHDGLQJ��2WKHU�UHDGLQJV�DUH�VXS��
SUHVVHG�E\�WKH�WH[W�LQ�D�ZD\�WKDW�FRXOG�EH�UHFRYHUHG��
EXW�LQ�6WDWHQ
V�UHDGLQJ�GH�0DQ
V�SDUWLFXODU��GLVWDQFH��LV�
ZKDW�GH�0DQ�KLPVHOI�ZRXOG�FDOO�D�PRPHQW�RI�QHFHVVDU\�
EOLQGQHVV��,W�KDV�WR�GR��6WDWHQ�WKLQNV��ZLWK�GH�0DQ
V�SDVW�
DQG�KLV��FROG��UHIXVDO�WR�OLVWHQ�WR�WKH��
HFVWDWLF�FDOO
�RI�
WKH�
'LRQ\VLDQ�ELUG�
��6WDWHQ�,������ ���EXW�KRZHYHU�ZH�
PD\�FKRRVH�WR�H[SODLQ�LW��6WDWHQ
V�UHDGLQJ�GHPRQVWUDWHV�
D�ZD\�LQ�ZKLFK�FORVHU�UHDGLQJV�FDQ�EH�KDOI�KLGGHQ�LQ�DQ\�
DFFRXQW��DQG�LW�ORFDWHV�D�PRPHQW�RI�EOLQGQHVV�RYHU�WKH�
H[DFW�SODFH�WKDW�LV�XQGHUVWRRG�DV�WKH�FORVHVW�DSSURDFK�WR�
ZKDWHYHU�WH[W�LV�XQGHU�FRQVLGHUDWLRQ��,�WKLQN�PXFK�WKH�
VDPH�FRXOG�EH�VDLG�RI�DFFRXQWV�RI�LPDJHV��DQG�,�ZRXOG�
VXJJHVW�WKDW�RQH�RI�WKH�UHDVRQV�0DUVKDFN
V�UHDGLQJV�KDYH�
SURYHG�VR�GLIILFXOW�WR�FULWLTXH�LV�WKDW�EOLQGQHVV�FRQFHQ��
WUDWHV�ZKHUH�WKH�UHDGLQJ�VHHPV�FORVHVW��,Q�UHDGLQJ�0DU��
VKDFN
V�LQWHUSUHWDWLRQV��,�KDYH�GHOLEHUDWHO\�PDGH�XVH�RI�
KLV�RZQ�SKRWRJUDSKV�LQ�RUGHU�WR�VXJJHVW�WKDW�FORVHU�UHDG��
LQJV�OXUN�LQ�WKH�WH[W�LWVHOI���WH[W��KHUH�WDNHQ�DV�WKH�VXP�
RI�SKRWRJUDSKV��GLDJUDPV��DQG�ZULWLQJ�LQ�WKH�ERRN���7KH�
SKRWRJUDSKV�DUH�HYLGHQFH�RI�YDULDQW�UHDGLQJV��VWLOO�XQSHU��
IRUPHG��DQG�WKH\�FRPELQH�ZLWK�WKH�LQWHUSUHWDWLRQ�KH�
JLYHV�WR�FUHDWH�D�WHQVLRQ�EHWZHHQ�KLV�RZQ�LQWHUSUHWDWLRQ��
SUHVHQWHG�DV�WKH�FORVHVW�PHDQLQJIXO�UHVSRQVH�WR�WKH�DUWL��
IDFWV��DQG�VRPHWKLQJ�FORVHU�WKDW�PLJKW�\HW�EH�JLYHQ�
ZRUGV��0DUVKDFN
V�EOLQGQHVV�LV�HVSHFLDOO\�FOHDU�LQ�D�SDV��
VDJH�ZKHUH�KH�DVVHUWV�WKDW�KLV�ZRUN�GRHV�QRW��UHDG�LQ��
PHDQLQJ��,���D�������
&DWHJRUL]LQJ�D�VHTXHQFH�DV�D��WDOO\��RU��PRUH�GHVFULS��
WLYHO\��DV�D�SRVVLEOH�KXQWLQJ�RU�JDPLQJ�WDOO\�RU�HYHQ�
DV�D�PQHPRQLF�GHYLFH�LV�QRW�D�IRUP�RI�VFLHQWLILF�DQDO��
\VLV��,W�LV�D�IRUP�RI�DQDORJLF�JDPLQJ��EDVHG�RQ�WKH�
PDWFKLQJ�RI�FHUWDLQ�JURVV�YLVXDO�VLPLODULWLHV��,QWHQ��
VLYH�PHWKRGRORJLFDO�DQDO\VLV�RI�HDFK�VHTXHQFH��RQ�
WKH�RWKHU�KDQG��SURYLGHV�D�ERG\�RI�LQWHUQDO�GDWD�QRW�
UHTXLULQJ�HWKQRJUDSKLF�FRPSDULVRQV��

,W�PD\�VHHP�WKDW�WKH�SUREOHP�KHUH�KDV�WR�GR�ZLWK�SODF��
LQJ�WKH�ERUGHU�EHWZHHQ��LQWHUQDO��DQG�H[WHUQDO�GDWD��VR�
WKDW�HYHU\WKLQJ�LQVLGH�LQKHUHV�LQ�WKH�REMHFW�DQG�LV��VFL��
HQWLILF��DQG�LPPXQH�WR�DQDORJ\�DQG�HYHU\WKLQJ�RXWVLGH�
GHSHQGV�RQ�XQVWDEOH�DQDORJLHV��0DUVKDFN�L���D�� L�����
%XW�WKDW�ERUGHU�LQ�WXUQ�GHSHQGV�RQ�WKH�ORFDWLRQ�RI�WKH�
FORVHVW�UHDGLQJ��7KH�VLJQLILFDQW�SKUDVH�KHUH�LV��JURVV�YL��
VXDO�VLPLODULWLHV���WKH�GLVWLQFWLRQ�EHWZHHQ�UHDGLQJ�DQG�
UHDGLQJ�LQ�LV�GHWHUPLQHG�LQ�DGYDQFH�E\�DVVXPSWLRQV�UH��
JDUGLQJ�ZKDW�LV�JURVV�DQG�ZKDW�LV�ILQH��ZKDW�LV�YDJXH�DQG�
ZKDW�LV�LQWHQVLYH��,Q�RWKHU�ZRUGV��SURSHU��VFLHQWLILF��
LQWHUSUHWDWLRQ�LV�VHW�LQ�PRWLRQ�E\�DQ�LQYLVLEOH�GHFLVLRQ�
UHJDUGLQJ�WKH�ORFDWLRQ�DQG�QDWXUH�RI�WKH�ILQHVW�DYDLODEOH�
GDWD��
:KHQ�FORVH�UHDGLQJ�LWVHOI�LV�DW�VWDNH��DV�LW�LV�LQ�GLIIHU��

HQW�ZD\V�IRU�*LQ]EXUJ�DQG�GH�0DQ��D�ZULWHU
V�GLVWDQFH�
ZLOO�QHFHVVDULO\�EH�UHSUHVVHG�UDWKHU�WKDQ�RSHQO\�GHFODUHG�
DV� LW�VHHPV�WR�EH��HYHQ�WKRXJK�DQG�� LQ�GH�0DQLDQ�
WHUPV��EHFDXVH�RWKHU� SRVLWLRQV�UHPDLQ�OHJLEOH�LQ�WKH�
WH[W��7KLV�FRXOG�EH�SXW�D� OLWWOH�H[WUDYDJDQWO\��EXW�LQ�
WKH�VSLULW�RI�GH�0DQ
V�SDUDGR[HV�DV� WKH�LPSRVVLELOLW\�
RI�FORVH�UHDGLQJ��VLQFH�LW�JRHV�WR�VKRZ�WKDW�FORVH�UHDGLQJ�
LV�WKH�QDPH�RI�D�PHWKRG�WKDW�SRVLWV�D�QXPEHU�RI�GLV��

WDQFHV�IURP�D�ZRUN�EXW�GRHV�VR�LQ�RUGHU�WR�EH�DEOH�WR�
UHPDLQ�EOLQG�WR�WKH�RQH�GLVWDQFH�WKDW�LV�ILQDOO\�DGRSWHG��
0DUVKDFN�QHYHU�DGGUHVVHV�WKH�DSSURSULDWHQHVV�RI�KLV�
FKRVHQ�OHYHO�RI�FORVH�UHDGLQJ��H[FHSW�E\�VD\LQJ�WKDW�KH�
VWXGLHG�HYHU\�VLJQLILFDQW�PDUN��LQ�GH�0DQ
V�WHUPV��KH�
FDQQRW�DGGUHVV�WKH�TXHVWLRQ�ZLWKRXW�ZULWLQJ�DQ�DFFRXQW�
WKDW�ZRXOG�EH�LQFRPSDWLEOH�ZLWK�WKH�RQH�KH�SUHVHQWV��
7KLV�KHOSV�H[SODLQ�WKH�RFFDVLRQDOO\�LQFRKHUHQW�DQG�

XQKHOSIXO�OLWHUDWXUH�WKDW�LV�JHQHUDWHG�LQ�WKH�ZDNH�RI�FRQ��
FHUWHG�FORVH�UHDGLQJ��WKHLU�DQDO\WLF�GLVMXQFWLRQ�IURP�WKH�
ZRUN�DW�KDQG�PD\�EHVW�EH�DVVLJQHG�WR�WKH�ZD\�WKDW�XQ��
LPSURYDEO\�FORVH�ORRNLQJ�VHHPV�WR�EH�ORFDWHG�ZLWKLQ�D�
ILHOG�RI�EOLQGQHVV��7KH�DXWKRU�RI�WKH�FORVH�UHDGLQJ�UHOLHV�
RQ�WKH�QRWLRQ�RI�OHYHOV�RU�GLVWDQFHV�RI�UHDGLQJ�DQG�VXS��
SUHVVHV�ERWK�WKH�H[LVWHQFH�RI�FORVHU�UHDGLQJV�DQG�DOVR�
WKH�DVVXPSWLRQV�DERXW�FORVHQHVV�WKDW�LQIRUP�KLV�FKRVHQ�
GLVWDQFH��0DUVKDFN�LV�UHVRXUFHIXO�LQ�GHVFULELQJ�KLV�UHDG��
LQJ�EXW�OHVV�VR�LQ�XQFRYHULQJ�WKH�DVVXPSWLRQV�WKDW�PDNH�
LW�SRVVLEOH��DQG�LQ�D�VLPLODU�ZD\��KLV�FULWLFV�KDYH�XVXDOO\�
EHHQ�TXLFN�WR�ILQG�DOWHUQDWLYH�UHDGLQJV�EXW�KDUG�SUHVVHG�
WR�VD\�ZK\�WKHLU�UHDGLQJV�VKRXOG�EH�SUHIHUUHG�WR�KLV��
$�FORVH��RU�FORVHVW��UHDGLQJ�FDQQRW�VXFFHHG�LQ�HUDVLQJ�

VLJQV�RI�FORVHU�PHDQLQJIXO�UHDGLQJV��WKDW�LV��QRW�MXVW�
FORVHU�ORRNV�DW�PHDQLQJOHVV�PDUNV���DQG�LW�FDQQRW�IXOO\�
XQGHUVWDQG�RU�H[SRVLW�LWV�RZQ�SRVLWLRQ��,W�PD\�VHHP�WKDW�
WKLV�LV�DQ�DFFHSWDEOH�DSRULD��EHFDXVH�LW�LV�DOVR�WKH�GH��
VFULSWLRQ�RI�D�YHU\�DGYHQWXURXV�SODFH��IUDXJKW�ZLWK�ULVN�
DQG�SRWHQWLDO�UHZDUG��KDYLQJ�EURXJKW�WKH�FULWLTXH�IRU��
ZDUG�DORQJ�D�VHULHV�RI�NQRZQ�UHDGLQJV��WKH�ZULWHU�LQKDE��
LWV�D�IRJJ\�SODFH�ZKHUH�HYHU\WKLQJ�VHHPV��FORVHVW��DQG�
WKHUH�LV�QR�PRUH�URRP�WR�PRYH��(YHQWXDOO\�VRPHRQH�
HOVH�PD\�ILQG�D�ZD\�WR�DVVHVV�WKH�DFFRXQW�DQG�SXVK�IRU��
ZDUG�DJDLQ��,�SXW�LW�DV�D�GUDPDWLF�VFHQDULR�WR�EULQJ�RXW�
LWV�VXVSLFLRXV�UDWLRQDOLW\��,W�LV�D�SLFWXUH�RI�LQWHUSUHWDWLRQ�
WKDW�PRGHOV�LWVHOI�RQ�SURJUHVV�RU�H[SORUDWLRQ�ERWK�RI�
WKHP�VXVSHFW�LGHDOV��$�GHHSHU�FULWLTXH��PDGH�E\�GH�0DQ�
KLPVHOI�LQ�RWKHU�WH[WV��GHPRQVWUDWHV�WKDW�WKLV�ODVW�KRSH�
RI�FORVH�UHDGLQJ�LV�DOVR�PLVJXLGHG��
$W�WKH�EHJLQQLQJ�RI�$OOHJRULHV�RI�5HDGLQJ��GH�0DQ�

VHWV�RXW�ZKDW�DPRXQWV�WR�D�SURRI�RI�WKH�LPSRVVLELOLW\�
RI�XQLPSHGHG�PRWLRQ�WRZDUG�RU�DZD\�IURP�WKH�REMHFW�
�,�����������

2Q�WKH�RQH�KDQG��OLWHUDWXUH�FDQQRW�PHUHO\�EH�UH��
FHLYHG�DV�D�GHILQLWH�XQLW�RI�UHIHUHQWLDO�PHDQLQJ�WKDW�
FDQ�EH�GHFRGHG�ZLWKRXW�OHDYLQJ�D�UHVLGXH��7KH�FRGH�
LV�XQXVXDOO\�FRQVSLFXRXV��FRPSOH[��DQG�HQLJPDWLF��
LW�DWWUDFWV�DQ�LQRUGLQDWH�DPRXQW�RI�DWWHQWLRQ�WR�LW��
VHOI��DQG�WKLV�DWWHQWLRQ�KDV�WR�DFTXLUH�WKH�ULJRU�RI�D�
PHWKRG��>+HQFH@�OLWHUDWXUH�EUHHGV�LW�RZQ�IRUPDO��
LVP� �����
2Q�WKH�RWKHU�KDQG�DQG� WKLV�LV�WKH�UHDO�P\V��

WHU\�QR�OLWHUDU\�IRUPDOLVP��QR�PDWWHU�KRZ�DFFXUDWH�
DQG�HQULFKLQJ�LQ�LWV�DQDO\WLF�SRZHUV��LV�HYHU�DOORZHG�
WR�FRPH�LQWR�EHLQJ�ZLWKRXW�VHHPLQJ�UHGXFWLYH�����

$��QDLYH��UHDGLQJ�RI�OLWHUDWXUH��ZKLFK�XQGHUVWDQGV�LW�DV�
D�PLPHWLF�SURMHFW��LV�DOZD\V�DW�RGGV�ZLWK�WKH�FULWLFDO�
LPSXOVH��ZLWK�LWV�LQFUHDVLQJO\�VWULFW�PHWKRG��7KH�GLD��
ORJXH�EHWZHHQ�WKH�WZR�NLQGV�RI�UHDGLQJ�FUHDWHV�D�VWDWH�
RI�DIIDLUV�LQ�ZKLFK�WKHUH�DUH�SHUVLVWHQW�DWWHPSWV�WR�UHFRQ��
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FLOH�WKH�WZR�LQWR�D�JHQHUDO�WKHRU\�RI�UHDGLQJ��'H�0DQ�
UHVLVWV�WKDW��DQG�UHPDLQV�VNHSWLFDO�RI��IDOVH�PRGHOV�DQG�
PHWDSKRUV��DERXW�WKH��LQVLGH�DQG�RXWVLGH��RI�OLWHUDU\�
UHSUHVHQWDWLRQ��%DUEDUD�-RKQVRQ�FDOOV�WKLV��ULJRURXV�XQ��
UHOLDELOLW\���WKH�PRUH�ULJRURXV�D�FORVH�UHDGLQJ�EHFRPHV��
WKH�OHVV�UHOLDEOH�LW�LV�UHYHDOHG�WR�EH��-RKQVRQ�L����������
7KHUH�LV�QR�VLPSOH�SDWK�IURP�RQH�VLGH�WR�WKH�RWKHU��UHDG��
LQJ�LWVHOI�FKDQJHV�HQ�URXWH��DQG�LW�SDVVHV�WKURXJK�WKH�
�FRQVSLFXRXV��FRPSOH[��DQG�HQLJPDWLF��DFWV�RI�GHFRGLQJ�
DQG�IRUJHWWLQJ�WKDW�PDNH��PHWKRG��SRVVLEOH��,Q�D�FKDUDF��
WHULVWLF�PRYH��GH�0DQ�XQGHUVWDQGV�WKLV�LQMXQFWLRQ�LQ�
WHUPV�RI�KLV�RZQ�WKHRU\�DERXW�UHDGLQJ��WKH�PRUH�ULJRU��
RXV�KH�EHFRPHV�DERXW�WKH��UHFRQFLOLDWLRQ��RI�WKH�WZR�
NLQGV�RI�UHDGLQJ��WKH�OHVV�UHOLDEOH�KLV�WH[W�EHFRPHV��7KH�
WZR�DUH�OLQNHG�LQ�D� VLQJOH�PRWLRQ�KHQFH� -RKQVRQ
V�
SKUDVH��ULJRURXV�XQUHOLDELOLW\���
,W�LV�D�FRPPRQSODFH�LQ�DUW�KLVWRU\��DUFKDHRORJ\��DQG�

RWKHU�GLVFLSOLQHV�FRQFHUQHG�ZLWK�YLVXDO�LPDJHV�WKDW�DQ\�
UHDGLQJ�FDQ�EHFRPH�DV�FORVH�DV�LW�ZDQWV��LWV�RQO\�OLPLW�
EHLQJ�WKH�WH[WXUH�RI�WKH�ZRUN�LWVHOI��,�FDQ�FODLP�WKDW�DQ\�
PDUN�LV�VLJQLILFDQW�LI�,�FDQ�PDNH�D�SHUVXDVLYH�FDVH�WKDW�
LW�LV�D�PDUN�DW�DOO��,Q�WKLV�ZD\�WKH�OLPLWV�RI�DQ�XOWLPDWHO\�
FORVH�UHDGLQJ�VHHP�HIIHFWLYHO\�RQO\�D�PDWWHU�RI�RSWLFV�
�:KDW�FDQ�ZH�VHH�ZKHQ�ZH�JHW�WKDW�FORVH"���SURSULHW\��,V�
LW�DSSURSULDWH�WR�ORRN�DW�0RQHW�WKURXJK�D�PDJQLI\LQJ�
JODVV"���RU�DQDO\WLF�FRKHUHQFH��&DQ�ZH�DVVLJQ�PHDQLQJV�
WR�HYHU\�JHVWXUDO�PDUN"���7KHVH�ZRUNLQJ�QRWLRQV�VKDUH�
D�FRPPRQ�ILJXUH�LQ�ZKLFK�WKH�LQWHUSUHWHU�PRYHV�LQ�E\�
HDV\��JUDGXDO�VWHSV��WKURXJK�D�NQRZQ�ODQGVFDSH��WR�D�
OLPLW�LPSRVHG�E\�ZKDW�DUH�WDNHQ�DV�VHPLRWLF�UHTXLUH��
PHQWV�RU�E\�ZKDW�,�KDYH�FDOOHG��SURSULHW\��RU��RSWLFV���
0XFK�RI�FRQWHPSRUDU\�DUW�KLVWRU\�DQG�DUFKDHRORJ\�VWLOO�
EHOLHYHV�LQ�WKH�SRVVLELOLW\�RI�DGMXGLFDWLQJ��LQ�D�UHOLDEOH�
DQG�ULJRURXV�PDQQHU��EHWZHHQ��LQWHUQDO��IRUPDO��SULYDWH�
VWUXFWXUHV��DQG��H[WHUQDO��UHIHUHQWLDO��DQG�SXEOLF�HI��
IHFWV���'H�0DQ
V�FULWLTXH�WDNHV�DZD\�WKH�ODVW�KRSH�WKDW�
D�FORVH�UHDGLQJ�KDV�RI�FRQWUROOLQJ�LWVHOI��LW�FDQQRW�VXF��
FHHG�LQ�UHSUHVVLQJ�FORVHU�UHDGLQJV��LW�FDQQRW�XQGHUVWDQG�
LWV�RZQ�SRVLWLRQ��LW�FDQQRW�NQRZ�KRZ�WR�PRYH�EHWZHHQ�
SRVLWLRQV�DQG� LW�FDQQRW�DYRLG�DSSHDULQJ��XQUHOLDEOH��
LQ�UHODWLRQ�WR�PRUH�UHOD[HG���QDLYH��RU�JHQHUDO�UHDGLQJ��
$QG�GH�0DQ
V� LQWHUSUHWDWLRQ�DOVR�VXJJHVWV�ZK\�FORVH�
UHDGLQJ�KDV�WR�VHHP�VWUDQJH��HVSHFLDOO\�ZKHQ�LW�LV�PRVW�
HQWUDQFLQJ��DQG�XQVXUSDVVHG�FORVH�UHDGLQJ�LV�DQ�DEVROXWH�
UHIXVDO�WR�QHJRWLDWH�WKH�WHUPV�RI�UHDGLQJ��,W�LV��UHGXF��
WLYH���DV�GH�0DQ�VD\V��DQG�WKHUHIRUH�DOVR�VWXEERUQ��LQ��
WUDFWDEOH��REVWLQDWH��DQG�GLIILFXOW��DOO�TXDOLWLHV�WKDW�0DU��
VKDFN
V�UHDGHUV�KDYH�IHOW�ZKHQ�WKH\�KDYH�WULHG�WR�FRPH�
WR�WHUPV�ZLWK�KLV�ZRUN��

&RQFOXVLRQV��ZLWK�D�6SHFXODWLRQ�RQ�WKH�
3DWKRORJ\�RI�&ORVH�5HDGLQJV�

7KHUH�DUH�PDQ\�PRUH�WKLQJV�WKDW�FRXOG�EH�VDLG�DERXW�
FORVH�UHDGLQJ��DQG�,�PLJKW�PHQWLRQ�VHYHUDO�RI�WKHP�EH��
IRUH�,�EULQJ�WKHVH�WKRXJKWV�WR�WKHLU�FRQFOXVLRQ��,W�ZRXOG�
EH�LQWHUHVWLQJ��IRU�H[DPSOH��WR�VHH�ZKDW�LGHDV�RWKHU�WKHR��
ULHV�PLJKW�EULQJ�WR�EHDU�RQ�KDELWV�RI�FORVH�UHDGLQJ�DQG�
WR�FRPSDUH�SURWRFROV�RI�UHDGLQJ�LQ�GLVFLSOLQHV�VXFK�DV�
UHOLJLRXV�H[HJHVLV��SV\FKRDQDO\VLV��DQG�PHGLFLQH��DOO�RI�

ZKLFK�KDYH�KLJKO\�GHYHORSHG�OH[LFD�WR�PRQLWRU�LQWHUSUH��
WLYH�DFFXUDF\���6LQFH�P\�FRQFHUQ�KDV�EHHQ�YLVXDO�DUWL��
IDFWV��,�KDYH�QRW�HYHQ�RSHQHG�WKH�TXHVWLRQ�RI�WKH�SDUWLFX��
ODU�PHDQLQJV�FORVH� UHDGLQJ�KDV� ZKHQ�LWV�REMHFW�LV�
OLQJXLVWLF��,�KDYH�VDLG�QH[W�WR�QRWKLQJ�DERXW�WKH�KLVWRU\�
RI�FORVH�UHDGLQJV�IURP�*UHHN�OLWHUDU\�FULWLFLVP�WR�WKH�
SUHVHQW��HYHQ�WKRXJK�LW�LV�RIWHQ�UHOHYDQW�WR�WKH�VXSSRVL��
WLRQV�RI�P\�RZQ�DSSURDFK��1RU�KDYH�,�DGGUHVVHG�WKH�
GLIILFXOW�FRUUHVSRQGHQFHV�EHWZHHQ�ZRUGV�VXFK�DV��GHFR��
UDWLRQ����QRWDWLRQ���DQG��VLJQ��DQG�WKH�WHUPV�RI�YLVXDO�
VHPLRWLFV��LQFOXGLQJ��VLJQ����PDUN����WUDFH���DQG�WKHLU�
OLQJXLVWLF�FRXQWHUSDUWV��(ONLQV�L���D���*LYHQ�WKH�DOPRVW�
XQHQFRPSDVVDEOH�UDQJH�RI�WKH�LGHDO�RI�FORVH�UHDGLQJ�LQ�
DFWLYLWLHV�DV�GLIIHUHQW�DV�GHWHFWLYH�QRYHOV�DQG�VXUJHU\��LW�
ZRXOG�DOVR�EH�LPSRUWDQW�WR�H[SORUH�KRZ�WKH�SUREOHPV�,�
KDYH�GHVFULEHG�RFFXU�LQ�GLVFLSOLQHV�RWKHU�WKDQ�DUFKDHRO��
RJ\��LQ�RUGHU�WR�VHH�ZKDW�SURSHUWLHV�PLJKW�XQLWH�GLIIHUHQW�
VHQVHV�RI�FORVH�UHDGLQJ��%XW�,�KDYH�RPLWWHG�WKHVH�TXHV��
WLRQV��DPRQJ�RWKHUV��LQ�RUGHU�WR�FRQFHQWUDWH�RQ�ZKDW�,�
WDNH�WR�EH�LUUHGXFLEOH�FRQGLWLRQV�RI�FORVH�UHDGLQJ�LQ�YL��
VXDO�DUWLIDFWV��7R�FRQFOXGH��,�ZDQW�WR�EULQJ�WRJHWKHU�D�
IHZ�SUDJPDWLF�FRPPHQWV�RQ�WKH�TXHVWLRQ�RI�3DOHROLWKLF�
DUWLIDFWV�DQG�WKHQ�HQG�ZLWK�VRPH�ZLGHU�VSHFXODWLRQV�RQ�
ZK\�FORVH�UHDGLQJV�UHPDLQ�VR�UDUH�DQG�VR�VWUDQJH��
,Q�WHUPV�RI�WKH�NLQGV�RI�DUWLIDFWV�,�KDYH�PHQWLRQHG�

KHUH��FORVH�UHDGLQJV�DUH�WKH�EHVW�SODFHV�WR�EHJLQ�WR�DVN�
ZKDW�LV�PHDQW�E\�WKH�PRVW�IXQGDPHQWDO�WHUPV�WKDW�DUH�
XVHG�WR�GHVFULEH�WKH�LPDJHV��6XFK�DQ�LQTXLU\�ZRXOG�KDYH�
WKH�YLUWXH�RI�WXUQLQJ�RXU�FRQYHUVDWLRQV�LQZDUG�ORQJ�
HQRXJK�WR�VHH�ZKDW�ZH�H[SHFW�LQ�DQ\�JLYHQ�FDVH�RI�WKH�
FHQWUDO�WHUPV�LQ�RXU�GLVFRXUVH�DERXW�LPDJHV��,Q�0DU��
VKDFN
V�ZRUN��D�SURYLVLRQDO�OLVW�PLJKW�LQFOXGH�WKH�IRO��
ORZLQJ�DVVXPSWLRQV�DERXW�QRWDWLRQ��VRPH�RI�WKHP�VWLOO�
XQH[DPLQHG�LQ�WKH�OLWHUDWXUH��

L�� 1RWDWLRQ�LV�PDGH�XS�RI�PDUNV�GLVSRVHG�LQ�D�RQH��
GLPHQVLRQDO�PDQQHU��HLWKHU�LQ�D�VWUDLJKW�OLQH��LQ�URZV��
LQ�FXUYLQJ�OLQHV��DORQJ�DQ�HGJH��RU�EHWZHHQ�UHJLVWHU�OLQHV��
,I�D�VXUIDFH�LV�QRWDWLRQDO�DQG�LV�HQWLUHO\�FRYHUHG�ZLWK�
PDUNV��LW�ZLOO�EUHDN�GRZQ�LQWR�RQH�GLPHQVLRQDO�VH��
TXHQFHV��

���1RWDWLRQ�LV��LQWHQWLRQDO���PHDQLQJ�WKDW�HDFK�PDUN�
LV�FDUHIXOO\�DQG�GHOLEHUDWHO\�PDGH��6ORSS\�RU�KDSKD]DUG�
PDUNLQJV�DUH�PRUH�OLNHO\�WR�EH�GHFRUDWLYH��
���'HFRUDWLRQ�DQG�QRWDWLRQ�DUH�PXWXDOO\�H[FOXVLYH��D�

PDUNHG�DUWLIDFW�PD\�EH�HLWKHU�GHFRUDWLRQ�RU�QRWDWLRQ�EXW�
QRW�ERWK��:KHQ�D�FRQILJXUDWLRQ�RI�PDUNV�LV��VWUXFWXUDO�
DQG� VHTXHQWLDO��� WKH� �ODZV� RI� SUREDELOLW\�DUJXH�
DJDLQVW����� DQ�
DUWLVWLF
�LQWHQWLRQ���0DUVKDFN����LD������
'HFRUDWLRQ�DQG��RUJDQL]HG�GHVLJQV��GR�QRW�XVXDOO\�VKRZ�
�XQUK\WKPLF�FURZGLQJ��RI�OLQHV��0DUVKDFN�����,D���,���
���1RWDWLRQV�DUH�PDGH�RYHU�WLPH��ZLWK�PHDVXUHG�

SDXVHV�EHWZHHQ�PDUNV��WKH\�DUH��WLPH�IDFWRUHG���� LQ�
0DUVKDFN
V�SKUDVH���0DUNV�PD\�EH�PDGH�DOO�DW�RQFH��EXW�
LI�WKH\�DUH�QRWDWLRQDO�WKH\�ZLOO�UHSUHVHQW�DQ�DFFXPXOD��
WLRQ�RI�WLPH�LQWHUYDOV�WKDW�ZRXOG�VWDQG�IRU�ORQJHU�LQWHU��
YDOV��&RQYHUVHO\��PDUNV�PDGH�RYHU�WLPH�DUH�OLNHO\�WR�EH�
QRWDWLRQ��0DUVKDFN�,����D��,�����

���1RWDWLRQDO�VHTXHQFHV�VKRZ��LQWHUQDO�LUUHJXODULWLHV��
RU�GLYLGH�LQWR�VHWV��0DUVKDFN�,���D������&RQYHUVHO\��HQ��
WLUHO\�XQLIRUP�PDUNV�DUH�OLNHO\�WR�EH�GHFRUDWLRQ��
���,I�D�VHW�RI�PDUNV�LV�D�QRWDWLRQ��HYHU\�PDUN�LV�VLJQLIL��
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(/.,16� 7KH�,PSRVVLELOLW\�RI�&ORVH�5HDGLQJ�,��RL�

FDQW�DQG�PXVW�EH�FRXQWHG��1R�UXOH�RI�IRUP�RU�ORFDWLRQ�
RU�VWUHQJWK�RI�PDUN�FDQ�H[HPSW�D�PDUN�IURP�EHLQJ�
FRXQWHG��
���1RWDWLRQ�GRHV�QRW�PDNH�XVH�RI�VLJQV�RU�V\PEROV�

PDGH�RI�VHWV�RI�PDUNV��,I�D�FRQILJXUDWLRQ�LV�D�QRWDWLRQ��
FRPSRXQG�PDUNV�WKDW�DSSHDU�WR�EH�VLJQV�RU�V\PEROV�
QHHG�WR�EH�GLVVHFWHG�LQWR�WKHLU�LQGLYLGXDO�PDUNV��0DU��
VKDFN�,����,�E��������
���7KH�VKDSH�RI�D�PDUN�LV�JHQHUDOO\�QRW�VLJQLILFDQW��LW�

FDQ�EH�DQ\�VL]H���7KH�H[FHSWLRQV�RFFXU�ZKHUH�VPDOOHU�
PDUNV�FRUUHVSRQG�WR�SKDVH�SRLQWV�LQ�WKH�OXQDU�VHTXHQFH���
&RQYHUVHO\��D�VKDSHG�RU�UHSUHVHQWDWLRQDO�PDUN�ZLOO�QRW�
QRUPDOO\�EH�QRWDWLRQDO��0DUVKDFN�,����D������L���
���7KH�RULHQWDWLRQ�RI�D�PDUN�LV�JHQHUDOO\�QRW�VLJQLIL��

FDQW��LW�FDQ�EH�KRUL]RQWDO�RU�GLDJRQDO�LQ�D�VHTXHQFH�WKDW�
LV�SULPDU\�YHUWLFDO��0DUNV�FDQ�EH��IHHW��RU�FRPSOHPHQ��
WDU\�FURVVKDWFKLQJ�DGGHG�WR�RWKHU�PDUNV�WKDW�KDYH�DO��
UHDG\�EHHQ�ODLG�GRZQ��0DUVKDFN����,E�,�����

LR��7KH�SRVLWLRQ�RI�D�PDUN�RQ�D�VXUIDFH�LV�JHQHUDOO\�
QRW�VLJQLILFDQW��D�IXOO\�PDUNHG�VXUIDFH�FDQ�VRPHWLPHV�
EH�UHDG�E\�GHWHUPLQLQJ�WKH�RUGHU�RI�PDUNV��VRPHWLPHV�
E\�WULDO�DQG�HUURU��0DUVKDFN�,���D��L����
7KHVH�DUH�WKH�NLQGV�RI�DVVXPSWLRQV�WKDW�QHHG�WR�EH�

DGGUHVVHG�ILUVW��RU�DORQJ�ZLWK��PRUH�SUDFWLFDO�RU�FRQYHQ��
WLRQDO�LQWHUSUHWDWLRQV�LI�ZH�DUH�WR�LQFUHDVH�RXU�DZDUHQHVV�
RI�RXU�RZQ�SODFH�LQ�KLVWRU\�DQG�WKH�H[SHFWDWLRQV�ZH�KDYH�
RI�DUWLIDFWV��RU��WR�VD\�LW�WKH�RWKHU�ZD\�DURXQG��WKH�PHDQ��
LQJV�ZH��ILQG��LQ�WKHP���7KDW�SXUSRVH�LV�QRW�DOZD\V�
FRJHQW��HVSHFLDOO\�ZKHQ�LQWHUSUHWLYH�FRPPXQLWLHV�DUH�
DOUHDG\�SRVLQJ�DQG�DQVZHULQJ�LQWHUHVWLQJ�TXHVWLRQV��EXW�
ZKHQ�WKH\�EHFRPH�VWDOOHG�ZLWK�LQVROXEOH�FODLPV��DV�WKH\�
KDYH�LQ�0DUVKDFN
V�FDVH��WKHVH�TXHVWLRQV�FDQ�GLVVROYH�
VRPH�RI�WKH�REVWDFOHV�WR�IXUWKHU�GLDORJXH��
,W�PD\�VHHP�WKDW�WKLV�KDV�EHHQ�WKH�RYHUO\�FORVH�H[DPL��

QDWLRQ�RI�DQ�REVHVVLYHO\�FORVH�UHDGHU��EXW�WKH�LGHDV�LQ��
YROYHG�DUH�ZLGHO\�DSSOLFDEOH��0DUVKDFN
V�PHWKRG�LV�QRW�
DQ�HFFHQWULF�RU�PDUJLQDO�UHJLPHQ�EXW�WKH�YLJLODQW�DSSOL��
FDWLRQ�RI�D�FHQWUDO�PHWKRGRORJ\�RI�DQ\�GLVFLSOLQH�WKDW�
ZRUNV�ZLWK�ZKDW�LW�WDNHV�WR�EH�D�VWUXFWXUHG���V\VWHP��
DWLF��DUWLIDFW�RI�DQ\�NLQG��IURP�3DOHROLWKLF�DUWLIDFWV�WR�
1HRH[SUHVVLRQLVW�FDQYDVHV�DQG�IURP�JUDSKV�WR�OLWHUDU\�
WH[WV��(ONLQV�L���F��� 0DUVKDFN�GRHV�ZKDW�ZH�DOO�VD\�ZH�
VKRXOG�GR��EXW�KH�GRHV�PRUH�RI�LW��DQG�LQ�PDQ\�UHVSHFWV�
KH�GRHV�LW�EHWWHU��DQG�IRU�WKDW�UHDVRQ�WKH�GLIILFXOW\�WKDW�
SHRSOH�KDYH�H[SHULHQFHG�WU\LQJ�WR�DUJXH�ZLWK�KLP�QHHGV�
WR�EH�WDNHQ�VHULRXVO\��
2QH�RI�WKH�MR\V�RI�0DUVKDFN
V�ZRUN�LV�WKDW�LW�VKRZV�

MXVW�KRZ�ORRVHO\�ZH�UHDG�WKH�PRUH�FRPPRQSODFH�LPDJHV�
WKDW�RFFXS\�PRVW�RI�DQWKURSRORJ\�DQG�DUW�KLVWRU\��$Q��
WKURSRORJLVWV�LQWHUSUHW�FXOWXUDO�DUWLIDFWV�LQ�DFFRUG�ZLWK�
DVVXPSWLRQV�DERXW�GHFRUDWLRQ�WKDW�DOORZ�WKHP�WR�JHW�RQ�
ZLWK�WKH�EXVLQHVV�RI�ZULWLQJ�ZLWKRXW�VWRSSLQJ�WR�FRXQW�
HYHU\�ZHOW�LQ�D�VFDULILHG�ERG\�RU�HYHU\�EHDG�LQ�D�QHFN��
ODFH��7KH�EHVW�ZD\�WR�UHYHDO�WKRVH�NLQGV�RI�GHFLVLRQV�
LV�WR�FRQWUDVW�WKHP�ZLWK�RWKHU�LQWHUSUHWDWLRQV�EDVHG�RQ�
GLIIHUHQW�FRQFHSWV�RI�DGHTXDWH�RU�FORVH�UHDGLQJ��6FDULIL��
FDWLRQV�DQG�EHDGZRUN��DIWHU�DOO��DUH��WLPH�IDFWRUHG���
HDFK�EHDG�WDNHV�D�PRPHQW�WR�VWULQJ��DQG�HDFK�SLHUFLQJ�
KXUWV��$Q�LQWHUSUHWDWLRQ�WKDW�GLVVHFWHG�D�WDWWRR�RU�D�SLHFH�
RI�MHZHOU\�LQWR�PRPHQWV�DQG�JHVWXUHV�WKDW�ILQH�PLJKW�
ZHOO�DSSHDU�DV�OXQDWLF�DV�0DUVKDFN
V�OXQDU�FDOHQGDUV�

KDYH�VRPHWLPHV�VHHPHG��EXW�WKDW�UHVSRQVH�GLVJXLVHV�D�
VHULRXV�SUREOHP�D� KROORZQHVV�LQ�WKH�FRQFHSW�RI�LQWHU��
SUHWDWLRQ�LWVHOI��7KH�VDPH�LV�WUXH�LQ�P\�RZQ�GLVFLSOLQH��
$UW�KLVWRULDQV�DQG�FULWLFV�SD\�OLWWOH�DWWHQWLRQ�WR�JURXS��
LQJV��W\SHV��VHTXHQFHV��DQG�VHULHV�RI�PDUNV�DQG�YLUWXDOO\�
QRQH�WR�LQGLYLGXDO�PDUNV��2XU�VPDOOHVW�XQLWV�WHQG�WR�
EH�LPDJHV�LQ�WKHLU�RZQ�ULJKW��GHSLFWHG�ILJXUHV��SRUWUDLWV��
REMHFWV��V\PEROV���DQG�ZKHQ�LW�FRPHV�WR�LQGLYLGXDO�
PDUNV��DV�LW�GRHV�IRU�H[DPSOH�LQ�3ROORFN
V�ZRUN��ZH�JHQ��
HUDOO\�SUHIHU�WKHRUL]LQJ�DERXW�WKHLU�QDWXUH�WR�VWXG\LQJ�
WKHP��$OO�WKHVH�DUH�VLJQV�RI�ZKDW�ZH�RYHUORRN�LQ�RUGHU�
WR�SUHVHUYH�D�FHUWDLQ�ZRUNLQJ�QRWLRQ�RI�FORVH�UHDGLQJ��%\�
0DUVKDFN
V�VWDQGDUGV��RXU�VHHLQJ�LV�EOXUUHG�DQG�FXUVRU\��
DQG�RXU�VWDQGDUGV�RI�ORRNLQJ�DUH�LQGHIHQVLEO\�OD[��,Q�OLW��
HUDU\�FULWLFLVP��ZKHUH�WKH�FRQFHSWV�,�KDYH�EHHQ�H[SORU��
LQJ�DUH�PRVW�IXOO\�GHYHORSHG��WKH�EOLQGQHVVHV�RI�FORVH�
UHDGLQJV�DIIHFW�WKH�WKHRU\�RI�FORVH�UHDGLQJ�LWVHOI��*LQ]��
EXUJ��L����� LV�IXOO\�DZDUH�RI�KLV�DWWUDFWLRQ�WR�FORVH�UHDG��
LQJ�LQ�GHWHFWLYH�ILFWLRQ��DUW�KLVWRU\��DQG�SV\FKRDQDO\VLV�
EXW�RQO\�SDUWO\�DZDUH�RI�WKH�UHDVRQV�KH�LV�VR�DWWUDFWHG��
+LV�ERRNV�UHSOD\�WKDW�DWWUDFWLRQ�E\�DSSO\LQJ�WKH�PHWKRG�
WR�YDULRXV�VXEMHFWV��UDWKHU�WKDQ�GHOYLQJ�LQWR�WKH�FULWLFDO�
TXHVWLRQ�RI�WKH�SODFH�RI�KLV�ZULWLQJ�ZLWKLQ�WKH�WUDGLWLRQ�
DQG�WKH�OLPLWV�RI�VHOI�UHIOH[LYLW\�LQ�DQ\�JLYHQ�LQVWDQFH��
/LNH�DUW�KLVWRULDQV��DQWKURSRORJLVWV��DQG�DUFKDHRORJLVWV��
*LQ]EXUJ�SUHIHUV�FORVH�UHDGLQJV�RYHU�ORRVHU�RQHV��DQG�KH�
VRPHWLPHV�EHFRPHV�LQWHUHVWHG�LQ�WKH�KLVWRU\�RI�FORVH�
UHDGLQJ�LWVHOI�EXW�WKDW�LQWHUHVW�GRHV�QRW�LQWUXGH�RQ�KLV�
FKRVHQ�UHJLPHQV�RI�FORVH�UHDGLQJ��ZKLFK�DUH�XQLPSHGHG�
E\�DQ\�SRWHQWLDOO\�GLVUXSWLYH�FULWLFDO�UHIOHFWLRQ��
&ORVH�UHDGLQJ�LV�VWUXFWXUDOO\�SDWKRORJLFDO�LQ�UHODWLRQ�

WR�RWKHU�PRGHV�RI�UHDGLQJ��(DUOLHU�,�VXJJHVWHG�WKDW�LV�D�
UHVXOW�RI�LWV�SRVLWLRQ�DW�WKH�IDU�HQG�RI�D�GRPDLQ�RI�ZD\V�
RI�UHDGLQJ�ZKRVH�RWKHU�H[WUHPH�HPEUDFHV��QDLYH��GH��
FRGLQJ�ZLWKRXW�DV� GH�0DQ�VD\V�LQWHUSUHWLYH��UHVL��
GXH���$�OHVV�H[DFW�ZD\�RI�VD\LQJ�WKDW�ZRXOG�EH�WR�SRLQW�
RXW�WKDW�PRVW�RI�RXU�UHDGLQJV�DUH�PRUH�RU�OHVV�PRVWO\�
PRUH�OD]\�� 0RVW�RI�XV�ZDQW�WR�HVFDSH�WKH�W\UDQQ\�RI�
SURORQJHG�FORVH�HQJDJHPHQW�ZLWK�WKH�DUWLIDFWV�RU�ZLWK�
RXU�ZULWLQJ��7DNLQJ�PRUH�RUGLQDU\�HQFRXQWHUV�ZLWK�RE��
MHFWV�DV�WKH�VWDQGDUG��UHDGLQJV�OLNH�0DUVKDFN
V��RU�0R��
UHOOL
V�RU�3DQRIVN\
V��DUH�DSW�WR�VHHP�D�OLWWOH�VWUDQJH��<HW�
VWLIOLQJO\�FORVH�UHDGLQJ�LV�DQ�LPSHUDWLYH�RI�KXPDQLVW�
VFKRODUVKLS�DQG�RI�OLWHUDF\�PRUH�JHQHUDOO\��LW�KDV�WR�EH�
SRVVLEOH�LQ�RUGHU�IRU�WKHUH�WR�EH�VXFK�D�WKLQJ�DV�D�WH[W��
RU�DQ�LPDJH��WR�XQGHUVWDQG��EXW�LW�DOVR�KDV�WR�EH�LPSRVVL��
EOH�LQ�RUGHU�WR�OHW�XV�JHW�RQ�ZLWK�WKH�YDJXHU�PHDQLQJV�
ZH�DOO�SUHIHU��

&RPPHQWV�

0,&+$(/� %$;$1'$//�
'HSDUWPHQW�RI�+LVWRU\�RI�$UW��8QLYHUVLW\�RI�
&DOLIRUQLD��%HUNHOH\��&DOLI�������������� 8��6�$��
��� ,;����

$�SUHOLPLQDU\�DZNZDUGQHVV�ZKLFK�LW�ZRXOG�QRW�EH�
XVHIXO�WR�SXUVXH�KHUH�DV�VXFK�EXW�ZKLFK�,�PXVW�GHFODUH�
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EHFDXVH�LW�ZLOO�FRORU�P\�FRPPHQW�LV� WKDW�,�DP�XVHG�
WR�WDNLQJ��FORVH�UHDGLQJ��LQ�D�GLIIHUHQW�VHQVH�IURP�WKDW�
VWLSXODWHG�E\�(ONLQV���7KH�H[HPSODU\�FORVH�UHDGLQJ��IRU�
PH��LV�WKH�OLWHUDU\�FULWLFLVP�RI�:LOOLDP�(PSVRQ�LQ�6HYHQ�
7\SHV�RI�$PELJXLW\���:KDW�,�WKLQN�RI�DV�FORVH�UHDGLQJ�LV�
QRW�SHQHWUDWLRQ�WR�D�FROORFDWLRQ�RI�VPDOOHVW�VLJQLI\LQJ�
XQLWV�DQG�FRXOG�QHYHU�HQWHUWDLQ�D�UHGXFWLYH�GLVWLQFWLRQ�
EHWZHHQ�QRWDWLRQ�DQG�RUQDPHQW�RI�WKH�NLQG�DVFULEHG�WR�
$OH[DQGHU�0DUVKDFN��DQG�LW�KDV�QRWKLQJ�WR�GR�ZLWK�LQ��
WHUSUHWLYH�ULJRXU�RU�D�VHPLRWLF�KLHUDUFK\�RI�FORVHQHVV�RI�
WKH�NLQG�GHVFULEHG�ZLWK�UHIHUHQFH�WR�3DXO�GH�0DQ��6R�
P\�ILUVW�SUREOHP�LV�WKDW�WKH�FORVH�UHDGHU�RI�(ONLQV
V�SD��
WKRORJ\�LV�FHUWDLQO\�QRW�D�VWUDZ�PDQ�EXW�D�FRQVWUXFW�
GHVLJQHG�WR�EULQJ�RXW�VRPH�ORJLFDO�FRQVHTXHQFHV�HQ��
WDLOHG�LQ�D��FRQVWDQW��EXW��XQDQDO\]HG���LGHDO��WKDW�,�
GR�QRW�WKLQN�,�VKDUH��
7KLV�VDLG��DQG�WXUQLQJ�WR�WKH�VHQVH�RI��FORVH�UHDGLQJ��

KH�VWLSXODWHV��LW�VHHPV��ILUVW��WKDW�WKLV�LV�D�VFUXWLQ\�RI�
WKH�REMHFW�LQ�ZKLFK�WKH�ORZHVW�OHYHO�VLJQV�SRVVLEOH�DUH�
GLVWLQJXLVKHG�DQG�DVVHPEOHG�LQWR�VLJQLI\LQJ�FRPELQD��
WLRQV�DQG��VHFRQG��WKDW�WKH�SXUSRVH�RI�VXFK�VFUXWLQ\�LV�
WR�FKHFN�RQ�WKH�FRUUHFWQHVV�RI�LQWHUSUHWDWLRQ��7KH�PH��
GLXP�RI�DQDO\VLV�LV�VHPLRWLF�DQG�WKH�SURMHFW�KHUPHQHX��
WLF��0\�SUREOHP�KHUH�LV�WKDW��HYHQ�OHDYLQJ�DVLGH�WKH�LQWUL��
FDWH�LVVXH�RI�ZKHWKHU�KHUPHQHXWLF�DQG�VHPLRWLF�FDQ�
FRXSOH�SURGXFWLYHO\�DW�DOO��VHPLRWLFV�VHHPV�WR�PH�LQDGH��
TXDWH�WR�WKH�LQWHUHVW��RU�PHDQLQJ��RI�WKH�DUWLIDFWV�,�PXVW�
GHDO�ZLWK�DV�DQ�DUW�FULWLF��,�QHHG�QRW�DUJXH�WKLV�KHUH��VLQFH�
(ONLQV�KLPVHOI��LQ��1RQVHPLRWLF�(OHPHQWV�LQ�3LFWXUHV��
�LJV�D���KDV�H[FHOOHQWO\�GHVFULEHG�WKH�SUREOHPV�UDLVHG�
E\�VHPLRWLF�UHDGLQJV�RI�YLVXDO�LPDJHV�RI�WKH�NLQG�DG��
GUHVVHG�E\�DUW�KLVWRULDQV�VD\��IRU�SXUSRVHV�RI�FRPPRQ�
YLVXDOL]DWLRQ��DQ\�SDLQWLQJ�E\�5HPEUDQGW��$V�KH�VD\V�LQ�
WKDW�SDSHU��,�WKLQN��WR�DFFRPPRGDWH�WKH�SURSHUWLHV�WKDW�
PDNH�WKH�SLFWXUHV�ZRUWK�VFUXWLQ\�WKH�ZD\�WKH\�DUH�
SDLQWHG��RQ�WKH��OHYHO��RI�WKH�LQGLYLGXDO�PDUN�DW�RQH�
H[WUHPH�DQG�WKH�WRWDO�FKDUDFWHU�RI�RXU�H[SHULHQFH�RI�D�
SLFWXUH�DW�WKH�RWKHU�HLWKHU�WKH�QRWLRQ�RI�WKH�VLJQ�PXVW�
EH�H[SDQGHG�DQG�GLYHUVLILHG�D�OD�&KDUOHV�3HLUFH�WR�D�SRLQW�
ZKHUH�,�GRXEW�ZKHWKHU�WKH�VSHFLILF�LQWHUSUHWLYH�WKUXVW�
RI��VLJQ��LV�DQ\�ORQJHU�GRLQJ�PXFK�ZRUN�RU�DQ�LQHOHJDQW�
DSSDUDWXV�RI�VXE��DQG�VXSUDVHPLRWLF�DFFHVVRULHV�KDV�WR�
EH�FREEOHG�WRJHWKHU�WR�FRYHU�SUHFLVHO\�ZKDW�LV�SURSHU�WR�
VXFK�SDLQWLQJ��(LWKHU�UHFRXUVH�SXWV�WKH�QRWLRQ�RI�VLJQ�
XQGHU�VXFK�SUHVVXUH�WKDW�LI�LW�KDG�DQ�DXWKHQWLF�WKHRUHWL��
FDO�VWDWXV�LW�ZRXOG�KDYH�WR�\LHOG�SODFH��
,�VXSSRVH�LW�LV�XQFRQWURYHUVLDO�WKDW�D�YDOLG�UHDGLQJ�

VKRXOG�EH�DGHTXDWH�WR�ORZ�OHYHO�RUGHUV��%XW�DFWXDOO\��
HYHQ�WKRXJK�DQ�DSSHDO�WR�ORZ�OHYHO�FRKHUHQFH�PD\�VDW��
LVI\�DQ�LPSRUWDQW�KHUPHQHXWLF�FDQRQ��,�WKLQN�WKDW�FORVH�
UHDGLQJ�W\SLFDOO\�VHUYHV�D�KHXULVWLF�SXUSRVH�UDWKHU�WKDQ�
D�KHUPHQHXWLF�RQH��7KH�FORVH�UHDGLQJ�LV�WKHQ�ORFDO�DQG�
VHOHFWLYH�UDWKHU�WKDQ�RYHUDOO�RU�FRPSOHWH�DQG�QRW�D�UDQ��
GRP�WULDO�ERUH�EXW�WKH�SXUSRVHIXO�IROORZLQJ�RI�D�YHLQ��
:KDW�LW�IL[DWHV�LV�WKH�SUHJQDQW�GHWDLO�LQ�ZKLFK�ODUJHU�
RUGHUV�DUH�LPSOLFLW�RU�E\�ZKLFK�ODUJHU�RUGHUV�DUH�FRQ��
WUROOHG��
,�UHDOL]H�WKDW�WKH��FRPSOHWH��UHDGLQJ�(ONLQV�LV�UHIHU��

ULQJ�WR�LV�QRW�D�FULWLFDO�SURJUDP��,W�LV�D�SRWHQWLDOLW\�HQ��
WDLOHG�E\�D�FHUWDLQ�VHQVH�RI�WKH�VWUXFWXUH�RI�WKH�REMHFW��

%XW�ZKDW�WKLV�LGHDO�FRPSOHWH�UHDGLQJ�ZRXOG�VHHP�WR�PH�
LQDGHTXDWH�WR�LV�WKH�QDWXUH�RI�WKH�YLVXDO�DFW��ZKLFK�LV�
GHWHUPLQLQJ�LQ�GLIIHUHQW�ZD\V�IRU�ERWK�WKH�PDNHU�DQG�
WKH�EHKROGHU�RI�SLFWXUHV��7KLV�LV�DV�PXFK�D�VHTXHQWLDO�
SURFHVV�DV�WKH�PDNLQJ�DQG�PDUNLQJ�RI�RQH�RI�$OH[DQGHU�
0DUVKDFN
V�EDWRQV��%XW�LW�WRR�LV�LQWHQWLRQDOO\�VKDSHG��
DLPHG�DQG�IUDPHG��IRFXVLQJ�DQG�GLVFULPLQDWH��RSSRUWX��
QLVWLF�DQG�HOOLSWLFDO��UHVWOHVVO\�FRQMHFWXUDO�DQG�GLYHUWHG�
E\�WKH�LQIRUPDWLYHO\�GLIIHUHQW��GLVPLVVLYH�RI�H[WHUQDO�UH��
GXQGDQF\�EXW�LWVHOI�UHSHWLWLRXV�LQ�LWV�HOHFWHG�VFDQQLQJ�
SDWK��RQO\�ZHDNO\�UHWHQWLYH�RI�SXUH�YLVXDO�GDWD�DQG�TXLFN�
WR�EDQN�HFRQRPLFDOO\�FDWHJRUL]HG�REMHFWV�LQVWHDG�DQG�
VR�RQ���3HUKDSV�WKLV�LV�WKH��OD]\��UHDGLQJ�(ONLQV�IHHOV�ZH�
ZLOO�DQG�VKRXOG�HYHQWXDOO\�UHYHUW�WR��,�UHFNRQ�LW�LV�SURSHU�
UHDGLQJ�RI�YLVXDO�DUW���:KDW�LV�WKH�WKHRUHWLFDO�VWDWXV�RI�D�
SURFHGXUH�WKDW�YLVLRQ�LV�QRW�HYHQ�WKHRUHWLFDOO\�FDSDEOH�
RI"�$QG�ZKDW�LV�WKH�VWDWXV�RI�WKH�VLJQLI\LQJ�VWUXFWXUH�
WKDW�HQWDLOV�LW"�

'$9,'� &$55,(5�
'HSDUWPHQW�RI�3KLORVRSK\��&DUQHJLH�0HOORQ�,QVWLWXWH��
3LWWVEXUJK��3D��,��,���� �����8�6�$����,;����

7R�VSHDN��DV�(ONLQV�GRHV��RI��FORVH�UHDGLQJ��LV�WR�HPSOR\�
DQ�RGG�WURSH��IRU�ZKDW�GRHV�LW�PHDQ�WR�EH�FORVH�HQRXJK�
WR�D�YLVXDO�LPDJH�WR�UHDG�LW�SURSHUO\"�+RZ��LW�LV�ZRUWK�
DVNLQJ��DUH�WKH�FRQFHUQV�DVVRFLDWHG�ZLWK�YLVLRQ�DQG�UHDG��
LQJ�WR�EH�FRPELQHG�ZKHQ�GHDOLQJ�ZLWK�YLVXDO�DUW"�6WDQG��
LQJ�WRR�IDU�DZD\�IURP�VRPHWKLQJ��\RX�FDQQRW�VHH�LWV�
GHWDLOV�SURSHUO\��*HWWLQJ�WRR�FORVH��\RX�ZLOO�QRW�EH�DEOH�
WR�YLHZ�WKH�ZKROH�REMHFW�DW�RQFH��7R�YLHZ�LW�DGHTXDWHO\��
WKHQ��DQ�REVHUYHU�QHHGV�WR�ILQG�MXVW�WKH�ULJKW�GLVWDQFH��
QHLWKHU�WRR�FORVH�QRU�WRR�IDU�DZD\��:KDW��ILQDOO\��KDYH�
WKHVH�ZD\V�RI�GHVFULELQJ�YLVXDO�H[SHULHQFH�WR�GR�ZLWK�
UHDGLQJ"�$�FORVH�UHDGHU�LV�VRPHRQH�ZKR�VHHV�LPSRUWDQW�
GHWDLOV�ZKLFK�RWKHUV�ZKR�DUH�OHVV�REVHUYDQW�DUH�WRR�IDU�
DZD\�WR�YLHZ��%XW�D�UHDGHU�ZKR�JHWV�WRR�FORVH��IRFXVLQJ�
RQ�PLQRU�SRLQWV��LV�XQDEOH�WR�JHW�ZKDW��VSHDNLQJ�PHWD��
SKRULFDOO\��ZH�FDOO��WKH�ELJ�SLFWXUH���
7KHVH�ZD\V�RI�WDONLQJ�DERXW��FORVH�UHDGLQJ��VHHP�WR�

GUDZ�RQ�RXU�HYHU\GD\�H[SHULHQFH�RI�XQGHUVWDQGLQJ�RWKHU�
SHRSOH��:KHQ�,�DP�FORVH�WR�D�SHUVRQ��WKHQ�,�NQRZ�ZLWK��
RXW�PXFK�QHHG�IRU�TXHVWLRQV�KRZ�VKH�RU�KH�IHHOV��%XW�
SHUKDSV�,�DP�WRR�FORVH�WR�LQWLPDWH�IULHQGV�WR�MXGJH�WKHP�
REMHFWLYHO\��&HUWDLQO\�LW�LV�KDUG�WR�EH�REMHFWLYH�DERXW�
P\VHOI��IRU�,�DP�WRR�FORVH�WR�P\VHOI�WR�YLHZ�P\VHOI�DV�
RWKHUV�VHH�PH��8QGHUVWDQGLQJ�VRPHRQH��OLNH�GRLQJ�FORVH�
UHDGLQJ�RI�D�YLVXDO�DUWZRUN��UHTXLUHV�WKDW�WKHUH�EH�VRPH�
GLVWDQFH�EHWZHHQ�XV��
%HFDXVH�,�KDYH�UHDG�WKH�OLWHUDWXUH�RQ�1LFRODV�3RXVVLQ�

�,����L������ ,�IHHO�FORVH�HQRXJK�WR�KLV�ZRUNV�WR�KDYH�
D�VHQVH�RI�ZKDW�NLQGV�RI�LQWHUSUHWDWLRQV�DUH�UHDVRQDEOH�
�&DUULHU�,������ +LV�FXOWXUH�LV�GLVWDQW��EXW�WKURXJK�UHDG��
LQJ�,�EULQJ�LW�FORVH��EULGJLQJ�WKH�JDS�EHWZHHQ�KLV�ZRUOG�
DQG�PLQH��%HFDXVH�,�KDYH�NQRZQ�WKH�DEVWUDFW�SDLQWHU�
6HDQ�6FXOO\��,������ IRU�L��\HDUV��,�IHHO�FORVH�HQRXJK�WR�
KLP�WR�KDYH�JRRG�LQWXLWLRQV�DERXW�KRZ�WR�GHVFULEH�KLV�
DUW��&DUULHU�,������������� :H�DUH�FORVH�HQRXJK�IRU�PH�
WR�JLYH�UHOLDEOH�FORVH�UHDGLQJV�RI�KLV�ZRUN��7KH�DQWKURSR��
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ORJLFDO�H[DPSOHV�GLVFXVVHG�E\�(ONLQV�GLIIHU�IURP�WKHVH�
FDVHV��:KHQ�WKH�LQWHUSUHWHU�KDV�LQ�KDQG�RQO\�DQ�REMHFW��
WKHQ�GHWHUPLQLQJ�ZKDW�PDUNV�RU�RWKHU�SURSHUWLHV�RI�WKDW�
REMHFW�GHVHUYH�DQDO\VLV�VHHPV�KDUG��/DFNLQJ�DQ\�LQGH��
SHQGHQW�ZULWWHQ�HYLGHQFH�DERXW�KRZ�WKHVH�REMHFWV�ZHUH�
XQGHUVWRRG�E\�WKHLU�FUHDWRUV��XQGHUVWDQGLQJ�ZKDW�FRXQWV�
DV�D�FORVH�UHDGLQJ�RI�REMHFWV�IURP�YHU\�GLVWDQW�FXOWXUHV�
LV�YHU\�GLIILFXOW��,I�QR�FRQWHPSRUDU\�FRPPHQWDU\�RQ�WKH�
DUWZRUN�LV�DYDLODEOH��ZKDW�FDQ�WKH�KLVWRULDQ�GR�H[FHSW�
ORRN�DV�FORVHO\�DV�SRVVLEOH�DW�WKH�REMHFW�LWVHOI"�%XW�ZKR�
LV�WR�VD\�LI�WKDW�LQWHUSUHWHU�LV�WRR�FORVH�WR�EH�REMHFWLYH"�
$QG�LI�WKHUH�LV�GHEDWH�DERXW�ZKDW�IHDWXUHV�RI�WKH�REMHFW�
LQ�TXHVWLRQ�DUH�UHOHYDQW��KRZ�FDQ�ZH�VHWWOH�D�FRQIOLFW�RI�
LQWHUSUHWDWLRQV"�
7KH�DUW�KLVWRULDQ�ZKR�KDV�H[SORUHG�WKHVH�LVVXHV�LQ�WKH�

PRVW�IDU�UHDFKLQJ�ZD\��5LFKDUG�6KLII��PDNHV�WKH�FRQWUDVW�
EHWZHHQ�LFRQLF� DQG� LQGH[LFDO�IHDWXUHV�RI�SDLQWLQJV�
ZKLFK�FDSWXUHV�WKH�HVVHQWLDO�ORJLF�RI�WKLV�VLWXDWLRQ���$W�
RQH�PRPHQW��DV�ZH�UHVSRQG�WR�WKH�LFRQLF�IXQFWLRQ��ZH�
PD\�IHHO�WKDW�D�SDLQWLQJ�VLJQLILHV�ZKDWHYHU�LW�UHVHPEOHV�
DQG�JLYHV�VRPH�DFFRXQW�RI�LW��WKLV�LV�WR�UHVSRQG�WR�LWV�
LFRQLF�IXQFWLRQ��$W�WKH�QH[W�PRPHQW��DV�ZH�UHVSRQG�WR�
WKH�LQGH[LFDO�IXQFWLRQ��ZH�PD\�IHHO�WKDW�D�SDLQWLQJ�VLJQL��
ILHV�WKH�KDQG�WKDW�PDGH�LW��JLYLQJ�XV�LQIRUPDWLRQ�DERXW�
WKH�SHUVRQ�ZKR�PRWLYDWHG�WKDW�KDQG���6KLII�L���������
,QGH[LFDOO\��KH�VXJJHVWV��FKDUDFWHUL]HV�PRGHUQLVP��3HU��
KDSV��WKHQ��0DUVKDFN�VKRXOG�EH�LGHQWLILHG�DV�D�PRGHUQ��
LVW�DUW�KLVWRULDQ��7KLV�LGHQWLILFDWLRQ�RI�KLV�ZRUN�PD\�
H[SODLQ�ZK\�KLV�ZRUN�KDV�DWWUDFWHG�DWWHQWLRQ��EXW�LW�GRHV�
QRW��RI�FRXUVH��DQVZHU�(ONLQV
V�TXHVWLRQV�DERXW�KRZ�WR�
HYDOXDWH�LW��

7�� -��&/$5.�
'HSDUWPHQW�RI�+LVWRU\�RI�$UW��8QLYHUVLW\�RI�
&DOLIRUQLD��%HUNHOH\��&DOLI������������� 8�6�$�����,[����

7ZR�FRPPHQWV�RQ�(ONLQV
V�H[FHOOHQW�DUWLFOH�WKH�ILUVW�
IUDQNO\�DPDWHXULVK��WKH� VHFRQG� D� ELW�PRUH�ILUPO\�
JURXQGHG��
$�UHDGHU�IURP�WKH�KXPDQLWLHV�LQHYLWDEO\�IDOOV�WR�ZRQ��

GHULQJ�KRZ�0DUVKDFN�XQGHUVWDQGV�WKH�UHODWLRQV�EHWZHHQ�
WKH�QRWDWLRQDO�DFWLYLWLHV�KH�LV�WU\LQJ�WR�UHFRQVWUXFW�DQG�
WKRVH�ZH�FDOO��ODQJXDJH���+DYLQJ�JLYHQ�RQHVHOI�WKH�UHJX��
ODWLRQ�VPDFN�RQ�WKH�ZULVW�IRU�ORJRFHQWULVP��RQH�VWLOO�
ZDQWV�WR�NQRZ��,Q�ZKDW�SRVVLEOH�ZRUOG�RI�3DOHROLWKLF�
KXPDQ�GRLQJV�GRHV�0DUVKDFN�VHW�KLV�FDOHQGULFDO�PDUN�
PDNLQJ"�8OWLPDWHO\�,�WKLQN�WKH�DQVZHUV�KH�JLYHV�WR�WKLV�
TXHVWLRQ�DUH�JULVW�IRU�(ONLQV
V�PLOO��)LUVW�RI�DOO��KH�IUHHO\�
DGPLWV�WKDW�KH�GRHV�KDYH�D�VSHFXODWLYH�SLFWXUH�RI�3DOHR��
OLWKLF�FXOWXUHV�DQG�FDSDFLWLHV�DQG�WKDW�WKH�SLFWXUH�LQ�
VRPH�VHQVH�GURYH�KLV�LQTXLU\���7KHVH�FRQFHSWV�>RI�WKH�
SDWWHUQ�RI�VNLOOV�DQG�SRWHQWLDOV�LQWR�ZKLFK�QRWDWLRQ�ILWV@�
DUH�LPSRUWDQW��IRU�WKH\�ZHUH�SDUW�RI�WKH�LQWXLWLYH�LQVLJKWV�
WKDW�DOORZHG�PH�WR�SURFHHG�ZLWK�WKH�UHVHDUFK���0DU��
VKDFN�,����D�LL���� %XW�GR�QRW�WKH�FRQFHSWV�WKHPVHOYHV��
DV�0DUVKDFN�SUHVHQWV�WKHP��UXQ�FRXQWHU�WR�KLV�HIIRUW�WR�
GUDZ�ILUP�OLQHV� EHWZHHQ�QRWDWLRQ��GHFRUDWLRQ��DQG�
�VLJQ�"�7KH�VWULNLQJ�IHDWXUH�RI�0DUVKDFN
V�VSHFXODWLYH�
3DOHROLWKLF�WKH� ZD\� LW� GLIIHUV�IURP�SUHYLRXV�ZLV��

GRP�LV� VXUHO\�LWV�ZLVK�WR�DGG�LQWR�WKH�SLFWXUH�RI�KXPDQ�
SUDFWLFH�PDQ\�PRUH�GLPHQVLRQV�WKDQ�ODQJXDJH��WRRO�
PDNLQJ��DQG�FRQWURO�RI�ILUH��/DQJXDJH��ZDV�DQ�DGMXQFW�
DQG�D�SURGXFW�RI�WKH�LQFUHDVLQJO\�FRPSOH[��ZLGHQLQJ��
WLPH�IDFWRUHG��WLPH�IDFWRULQJ�FDSDFLW\�DQG�SRWHQWLDO�RI�
WKH�KRPLQLQH�EUDLQ�DQG�LWV�FXOWXUH���&RPPXQLFDWLRQ��
IRU�LQVWDQFH��WKH�UDQJH�RI�ZRUGV�DQG�JHVWXUHV�WKDW�KH�
EHOLHYHV�FDPH�LQWR�EHLQJ�WR�PDUN�SDLQ��IHDU��IUXVWUDWLRQ��
GHVLUH��HWF��UHVWV� RQ��D� FRPPRQ�DZDUHQHVV�WKDW�ZDV�
HVVHQWLDOO\�WLPH�IDFWRUHG�DQG�QRQ�YHUEDO��UHIHUULQJ�WR�
SURFHVVHV�DQG�UHODWLRQV�ZLWK�D�ODUJH�PHDVXUH�RI�HPR��
WLRQDO��NLQHVWKHWLF��RU�PLPHWLF�XQGHUVWDQGLQJ���,�GR�QRW�
VHH�KRZ�WKLV�JHQHUDO�SLFWXUH�RI�3DOHROLWKLF�GHYHORSPHQW�
WDOOLHV�ZLWK�0DUVKDFN
V�HIIRUW�WR�VHSDUDWH�RXW�QRWDWLRQ�
IURP��VD\���NLQHVWKHWLF�RU�PLPHWLF��NLQGV�RI�PDUN�PDN��
LQJ��2U�DW�OHDVW�WKH�JHQHUDO�SLFWXUH�VHHPV�WR�PH�WR�VXJ��
JHVW�WKH�VRUW�RI�LQVHFXUH�ERXQGDULHV�EHWZHHQ�PDUN�DV��
PHWRQ\P�DQG�PDUN�DV�PHWDSKRU�ZKLFK�,�WDNH�(ONLQV�WR�
EH�DUJXLQJ�IRU��$QG�LQ�WKH�HQG�,�GR�QRW�IHHO�WRR�DEDVKHG�
DW�VXJJHVWLQJ�WKDW�WKH�NH\�TXHVWLRQ�PD\�UHPDLQ�WKDW�RI�
YHUEDO�ODQJXDJH��,I�ZH�VLWXDWH�WKH�PDUNLQJV�0DUVKDFN�LV�
GHVFULELQJ�DOUHDG\�ZLWKLQ�VRPH�NLQG�RI�OLQJXLVWLF�ILHOG��
LQ�ZKLFK�D�VKLIWLQJ�EHWZHHQ�UHJLVWHUV�RI�UHSUHVHQWDWLRQ�
LV�LQFUHDVLQJO\�PDGH�SRVVLEOH�D� VKLIWLQJ�IURP�PHPRU\�
WR�SUHGLFWLRQ�WR�LQIHUHQFH�WR�SXQFWXDO�LQVLVWHQFH�RQ�WKH�
SUHVHQW�VWDWH�RI�WKLQJV��EHWZHHQ��HPRWLRQDO��NLQHV��
WKHWLF��RU�PLPHWLF�XQGHUVWDQGLQJV��WKHQ�VXUHO\�RXU�
ZKROH�SLFWXUH�RI�WKH�PDUN�PDUNHU
V�VHQVH�RI�WKH�UDQJH�
RI�WKLQJV�D�SDWWHUQ�RI�PDUNV�PLJKW�GR��PLJKW�GR�FRQFXU��
UHQWO\��LV�WXUQHG�LQ�(ONLQV
V�GLUHFWLRQ��
,�PXFK�DGPLUH�(ONLQV
V�SUHVHQWDWLRQ�RI�GH�0DQ��EXW�,�

DP�QRW�TXLWH�VXUH�ZKHWKHU�KH�EHOLHYHV�WKDW�GH�0DQ�KLP��
VHOI�ZRXOG�KDYH�FODLPHG�WR�EH�GRLQJ��FORVH�UHDGLQJ���,�
GRXEW�WKDW�KH�ZRXOG��,�WKLQN�KH�VDZ��FORVHQHVV��DV�RQH�
RI�D�IDPLO\�RI�WHUPV��ZKLFK�ZLOO�QHYHU�JR�DZD\�LQ�HSLVWH��
PRORJ\��WKDW�ZLVKHV�RU�LPDJLQHV�D�ILQDO�OHYHO�RI�PDWHULDO�
YLVLELOLW\�IRU�WKH�DFW�RI�VLJQLILFDWLRQ��2WKHU�VXFK�WHUPV��
ZKLFK�GH�0DQ�FRQIURQWV�GLUHFWO\��DOZD\V�LQ�D�VFHSWLFDO�
VSLULW��DUH��JUDPPDU����LQVFULSWLRQ����VHPLRWLF���DQG�
VLJQLILDQW�VLJQLILH��$V� (ONLQV�NQRZV�ZHOO��WKH�PDLQ�
GULIW�RI�GH�0DQ
V�ODWHU�ZRUN�LV�WR�DUJXH�DJDLQVW�WKHVH�
IRUPV�RI��VFLHQWLILF��PDWHULDOLVP�LQ�IDYRU�RI�D� WUXO\�
�PHFKDQLVWLF���DQG�WKHUHIRUH�ILJXUDO��RQH���5HDGLQJ��LQ�
GH�0DQ
V�YLHZ�LV�QHLWKHU�FORVH�QRU�GLVWDQW��RU�DOZD\V�
FORVH�DQG�GLVWDQW��DV�ZHOO�DV�OLWHUDO�DQG�ILJXUDWLYH��VH��
PDQWLF�DQG�UKHWRULFDO��VXPPDU\�DQG�H[KDXVWLYH��SDUD��
WDFWLF�DQG�SHULRGLF��ULJRURXV�DQG�OD]\��FRPPRQVHQVLFDO�
DQG�IRUFHG�DQG�DOO�WKH�KXQGUHG�RWKHU�PHWDSKRUV�ZLWK�
ZKLFK�ZH�WU\��DV�UHDGHUV��WR�JHW�KROG�RI�WKH�QRWKLQJ�RU�
HYHU\WKLQJ��WKH�XQNQRZDEOH��WKH�XQMXVWLILDEOH��ZH�GR��,Q�
UHDGLQJ�UHDGLQJ��VD\V�GH�0DQ���ZH�ORRN�IRU�WKH�GHOLFDWH�
DUHD�ZKHUH�WKH�WKHPDWLF��VHPDQWLF�ILHOG�DQG�WKH�UKHWRUL��
FDO�VWUXFWXUHV�EHJLQ�WR�LQWHUIHUH�ZLWK�HDFK�RWKHU���GH�
0DQ�,���������� <RX�FRXOG�DOPRVW�SXW��QRWDWLRQDO��IRU�

�VHPDQWLF��KHUH��DQG��GHFRUDWLYH��IRU��UKHWRULFDO���$O��
PRVW��EXW�QRW�TXLWH��VLQFH�LW�LV�WLPH�DQG�DJDLQ�GH�0DQ
V�
FKLHI�SRLQW�WKDW�WKH�GLVWLQFWLRQ�EHWZHHQ�WKH��GHFRUD��
WLYH��DQG�WKH��PLPHWLF��LQ�UKHWRULF�LV�LPSRVVLEOH�WR�
GUDZ��7KLV�LV�WKH�UHDO�VFDQGDO�IRU�FORVH�UHDGLQJ��7KH�
�GHFRUDWLYH��PHDQLQJ�WKH�PHUH�ILJXUH�RI�VSHHFK��WKH�
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PHUH�WUDGLQJ�RQ�WKH�DFFLGHQWDO�SRVVLELOLWLHV�RI�WKH�PH��
GLXP�LV� DOVR�WKH�PRPHQW��LQ�VLJQLILFDWLRQ��DW�ZKLFK�
�QRWDWLRQ��EHFRPHV��PLPHVLV��RQO\� DSSDUHQWO\��RI�
FRXUVH��RQO\�GHOXVLYHO\��EXW�LUUHVLVWLEO\��$QG�LQ�DQ\�FDVH��
WKH�ORJLFDO�VWDWXV�RI�WKH��RQOLHV��KHUH�LV�SUHFLVHO\�ZKDW�
UHDGLQJ�SXWV�LQ�GRXEW��7KH�LPSOLFDWLRQV�RI�DOO�WKLV�IRU�
0DUVKDFN
V�NH\�GLVWLQFWLRQV�DUH�RPLQRXV��(ONLQV�VSHOOV�
WKHP�RXW�ZLWK�D�ZRQGHUIXO�ODFN�RI�SRVWPRGHUQ�JORDWLQJ��

,$,1� '$9,'621�

'HSDUWPHQW�RI�$UFKDHRORJ\�DQG�3DODHRDQWKURSRORJ\��
8QLYHUVLW\�RI�1HZ�(QJODQG��$UPLGDOH��1��6��:���
$XVWUDOLD��LGDYLGVR#PHW]�XQH�HGX�DX����R�[����

7KLV�SDSHU�VHHPV�WR�KDYH�WZR�SDUWV�WKDW�QHHG�QRW�ILW�
WRJHWKHU��D�XVHIXO�DQDO\VLV�RI�VRPH�RI�0DUVKDFN
V�ZRUN�
DQG�DQ�DWWHPSW�WR�SXW�WKDW�DQDO\VLV�LQWR�D�WKHRUHWLFDO�
IUDPHZRUN�RI�RWKHU�DUW�FULWLFLVP��,�KDYH�QR�NQRZOHGJH�
RI�WKH�LQWHUQDO�GHEDWHV�LQ�DUW�FULWLFLVP��P\�UHPDUNV�PD\�
EHDU�RQ�WKH�WKHRUHWLFDO�LVVXH��EXW�IRU�PH�WKH�LQLSRUWDQW�
WKLQJ�LV�WKH�HYDOXDWLRQ�RI�0DUVKDFN
V�ZRUN��
:H�DUH�LQGHEWHG�WR�(ONLQV�IRU�KLV�VXPPDU\�RI�0DU��

VKDFN
V�DVVHUWLRQV�DERXW�QRWDWLRQ��ZKLFK�H[SRVHV�VRPH�
RI�WKH�GLIILFXOWLHV�LQ�HYDOXDWLQJ�KLV�GHVFULSWLRQV�DQG�LQ��
WHUSUHWDWLRQV��7KHVH� GLIILFXOWLHV�KLJKOLJKW�WKH�LPSRU��
WDQFH�RI�VRPH�IUDPHZRUN�IRU�GLVWLQJXLVKLQJ�QRWDWLRQ��
GHFRUDWLRQ���XQLQWHQWLRQDO��PDUNLQJ��DQG�PDUNLQJ�WKDW�
KDV�VRPH�RWKHU�IXQFWLRQ��$V�,�XQGHUVWDQG�LW��0DUVKDFN�
ZRXOG�EH�FRPIRUWDEOH�ZLWK�D�FODLP�WKDW�PLFURVFRSLF�H[��
DPLQDWLRQ�LV�HVVHQWLDO�IRU�HVWDEOLVKLQJ��L�� WKH�VHTXHQFH�
RI�PDUN�PDNLQJ�DQG����� WKH�XVH�RI�RQH�RU�PRUH�WRROV�
�DOWKRXJK�WKHVH�DUH�QRW�WUXO\�LQGHSHQGHQW�REVHUYDWLRQV���
,�DJUHH��:LWKRXW�ZKDW�(ONLQV�LV�FDOOLQJ��FORVH�UHDGLQJ��
WKHUH�FDQ�EH�QR�XVHIXO�REVHUYDWLRQV��6XFK�REVHUYDWLRQV�
DUH�IXQGDPHQWDO�IRU�HVWDEOLVKLQJ�LQWHQW��EXW�WKH\�DUH�QRW�
VXIILFLHQW��7KH�LVVXH�WKDW�(ONLQV�DQG�RWKHUV�KDYH�JUDS��
SOHG�ZLWK�LV�ZKDW�RWKHU�REVHUYDWLRQV�HVWDEOLVK�LQWHQW��
:KDW�LV�DSSURSULDWH�FORVH�UHDGLQJ��KRZHYHU��LV�PRUH�
RSHQ�WR�GLVSXWH��0DUVKDFN�KDV� RFFDVLRQDOO\�KHDSHG�
VFRUQ�RQ�REVHUYDWLRQV�WKDW�GR�QRW�GHULYH�IURP�WKH�XVH�RI�
D�PLFURVFRSH��DV�WKRXJK�REVHUYDWLRQV�ZHUH�VRPHZKDW�
EHWWHU�ZLWK�PDJQLILFDWLRQ��'RHV�WKLV�PHDQ�WKDW�DQ�HOHF��
WURQ�PLFURVFRSH�\LHOGV�EHWWHU�UHVXOWV�WKDQ�DQ�RSWLFDO�
RQH"�,�WKLQN�QRW��+RZ�FORVH�LV�FORVH�HQRXJK�VHHPV�WR�EH�
DQ�LVVXH�EXW�QRW�RQH�WKDW�KHOSV�XV�XQGHUVWDQG�DQ\WKOLQJ�
PRUH�DERXW�WKH�LPSRUWDQFH�RI�0DUVKDFN
V�ZRUN��
)LUVW�DQG�IRUHPRVW��0DUVKDFN�KDV�PDGH�XV�DOO�DZDUH�

WKDW�FORVH�UHDGLQJ�LV�QHFHVVDU\��:KDW�PDUNV��PHDQ��DQG�
ZKHWKHU�WKH\�ZHUH�PDGH�LQWHQWLRQDOO\�FDQ�LQ�VRPH�LQ��
VWDQFHV�EH�UHVROYHG�E\�H[DPLQLQJ�WKH�IRUPV�RI�WKH�PDUNV�
DQG�WKH�VXUIDFHV�WKHPVHOYHV��7KXV��,�KDYH�DUJXHG�WKDW�
FDUHIXO�H[DPLQDWLRQ�RI�PDUNHG�ERQHV�IURP�%LO]LQJV��
OHEHQ��3HFK�GH�O
$]H��DQG�+DXD�)WHDK�VKRZV�WKDW�WKH\�
KDYH�EHHQ�JQDZHG�RU�KHDYLO\�HURGHG��SHUKDSV�E\�VWRP��
DFK�DFLGV��RU�ERWK��'DYLGVRQ������� ������� 7KLV�LV�YLVLEOH�
ZLWK�HLWKHU�QR�PDJQLILFDWLRQ�RU�WKDW�RI�D�KDQG�OHQV��DQG�
WKHUHIRUH�FORVHU�UHDGLQJ�LV�XQOLNHO\�WR�UHYHDO�DQ\WKLQJ�
DERXW�WKHLU�PHDQLQJ��7KHVH�WDSKRQRPLF�FLUFXPVWDQFHV�
VHHP�WR�KDYH�SULRULW\�LQ�DQ\�LQWHUSUHWDWLRQ�RI�WKH�VSHFL��

PHQV��DQG��DV�ZLWK�WKH�SLHUFHG�ERQHV�IURP�/D�4XLQD�
�&KDVH�L������ WKHUH�LV�QR�JRRG�FDVH�KHUH�IRU�HDUO\�V\PERO��
LVP��&ORVHU�UHDGLQJ�ZLOO�QRW�JHW�XV� FORVHU�WR�XQGHU��
VWDQGLQJ��
0DUVKDFN�KDV�DOVR�PDGH�XV�DZDUH�WKDW�QRWDWLRQ�PD\�

EH�DQ�LPSRUWDQW�LVVXH��,�DP�IDU�IURP�WKLQNLQJ�WKDW�KH�
KDV� HVWDEOLVKHG�WKDW�LW�ZDV� JRLQJ�RQ��1HYHUWKHOHVV��
VKRXOG�KLV�LQWHUSUHWDWLRQ�EH�FRUUHFW��LW�LV�SDUW�RI�WKH�KLV��
WRU\�RI�FRGLILFDWLRQ�WKDW�EHJLQV�ZLWK�ODQJXDJH�RULJLQV�
DQG�JRHV�RQ�WR�ZULWLQJ��SULQWLQJ��FRPSXWHU�GLVFV��DQG�
HOHFWURQLF�PDLO��%HIRUH�WKH�PHVVDJH�ZDV�FDUULHG�LQ�D�FOHIW�
VWLFN��WKH�VWLFN�LWVHOI�FDUULHG�WKH�PHVVDJH��'LG�QRWDWLRQ�
KDSSHQ�DV�0DUVKDFN�VD\V��DQG�GLG�WKH�PHVVDJHV�KDYH�
DQ\WKLQJ�WR�GR�ZLWK�WKH�PRRQ"�:H�PD\�QHYHU�NQRZ��
EXW�WKH�DQVZHU�ZLOO�VXUHO\�FRPH�IURP�EHWWHU�WKLQNLQJ�
UDWKHU�WKDQ�EHWWHU�ORRNLQJ��IURP�FORVHU�DUJXPHQW�UDWKHU�
WKDQ�FORVHU�UHDGLQJ��

:+,71(<� '$9,6�
'HSDUWPHQW�RI�$UW�+LVWRU\��1RUWKZHVWHUQ�8QLYHUVLW\��
(YDQVWRQ�,OO��������� 8�6�$��L��[����

0DQ\�DUFKDHRORJLVWV�DQG�DUW�KLVWRULDQV�ZLOO�EH�VXUSULVHG�
WR�KHDU�IURP�(ONLQV�WKDW�0DUVKDFN
V�DQDO\WLF�PHWKRGV��
0DUVKDFN
V��H�J���,����� XVXDO�WHUP�IRU�KLV�SURFHGXUHV��
DUH��DPRQJ�WKH�PRVW�FDUHIXO����� ��LQ�DOO�RI�DUFKDHRORJ\�
DV�ZHOO�DV�LQ�DUW�KLVWRU\�DQG�FULWLFLVP��YLVXDO�WKHRU\��
FRQQRLVVHXUVKLS��DQG�FRQVHUYDWLRQ���%\��FDUHIXO�DQDO\��
VLV���(ONLQV�VHHPV�WR�PHDQ�ZKDW�KH�JRHV�RQ�WR�FRQVLGHU�
DV��FORVH�UHDGLQJ���WKRXJK�FOHDUO\�WKHUH�FDQ�EH�FDUHIXO�
DQDO\VLV�WKDW�LV�QHLWKHU�FORVH�QRU�UHDGLQJ��%XW�LI�ZH�DF��
FHSW�KLV�HTXDWLRQ�DQG�KLV�VRSKLVWLFDWHG�HODERUDWLRQ��WKHQ�
SRVVLEO\�KH�LV�ULJKW��7R�DVVHVV�LW��ZH�QHHG�ZLGHU�YLHZV�
RI�ERWK�0DUVKDFN
V�DQG�3DXO�GH�0DQ
V�ZRUN�WKDQ�WKH�
RQHV�(ONLQV�IUDPHV��
$PRQJ�DUFKDHRORJLVWV��/HZLV�5��%LQIRUG
V�VFUXWLQ\�RI�

WKH�DUFKDHRORJLFDO�ODQGVFDSH�WULHV�WR�GLVHQWDQJOH�ZKDW�,�
KDYH�HOVHZKHUH�FDOOHG�QRQLQWHQWLRQDO��]HUR�GHJUHH�LQWHQ��
WLRQDO��DQG�YDULDEOH�LQWHQWLRQDO�WUDFHV��'DYLV�L���E�� LQ�
D�VLWH�WKDW�ZDV�SDUWO\�WUDYHUVHG�E\�KXPDQ�RU�KRPLQLG�
DFWLYLW\�DV�ZHOO�DV�E\�QDWXUDO�IRUFHV�DQG�DQLPDOV��6RPH��
WLPHV�%LQIRUG�FDOOV�WKLV�VFUXWLQ\��UHDGLQJ���DV�LQ�GHFL��
SKHUPHQW��H�J���,����,,�� ,���� 8VXDOO\��KRZHYHU��KH�ZDQWV�
WR��WDNH�D� UHDGLQJ���DV� LI�IURP�D� WKHUPRPHWHU��H�J���
,�������� ,Q�LWV�PRVW�EUDYXUD�SHUIRUPDQFH��WKLV�UHDGLQJ�
�H�J���)UHHPDQ��%LQIRUG��DQG�:KLWH�,������LV�VXUHO\�D�PRUH�
�FDUHIXO��RU��FORVH��IRUHQVLF�DQDO\VLV�WKDQ�0DUVKDFN
V��
,Q�DUW�KLVWRU\��6LU�-RKQ�%HD]OH\
V��H�J���,����� GLVFULPLQD��
WLRQ�RI��DQDO\WLF�LQGLYLGXDOV���,�XVH�WKH�VWDQGDUG�DUFKDH��
RORJLFDO�WHUP�>+LOO�DQG�*XQQ�,������LQ�*UHHN�YDVH�SDLQW��
LQJ�DFWXDO�SDLQWHUV��WKHLU�ZRUNVKRSV��HWF��LV� DQ�HTXDOO\�
FDUHIXO�DQG��FORVH��IRUHQVLFV��%HD]OH\
V��UHDGLQJ��LV�DQ�
LQGLYLGXDWLQJ�WHFKQLTXH��OLNH�GLVFRYHULQJ�RU�LGHQWLI\LQJ�
WKH�YRLFH�RQH�ZDQWV�WR�KHDU�LQ�D�FURZGHG��QRLV\�URRP��
ZKHWKHU�RU�QRW�LW�FDQ��LQ�LWVHOI��EH�XQGHUVWRRG��7KH�DF��
WXDO�KLVWRULFDO�UHVXOWV�RI�ERWK�DQDO\VWV�FDUU\�JUHDWHU�
ZHLJKW�DQG�KDYH�DWWUDFWHG�JUHDWHU�DJUHHPHQW�WKDQ�0DU��
VKDFN
V��
:KDWHYHU�KH�PD\�VD\��0DUVKDFN�DGRSWV�QHLWKHU�D�ULJ��
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(/.,16� 7KH�,PSRVVLELOLW\�RI�&ORVH�5HDGLQJ�,��R��

RURXV�HYROXWLRQLVP�QRU�D�ULJRURXV�UHIOH[RORJ\��,QGHHG��
KH�DYRLGV�WKHP�DQG�LQ�VRPH�FDVHV�GLUHFWO\�YLRODWHV�WKHP��
VXFK�DV�ZKHQ�KH�LQWURGXFHV�D�WHOHRORJLFDO�IRUFH�D�KX��
PDQ��V\PERO�PDNLQJ�FDSDFLW\��LQWR�HYROXWLRQ�E\�QDW��
XUDO� VHOHFWLRQ��)RU� MXVW� WKLV�UHDVRQ��KH� VHHPV� WR�
�UHDG��WKDW� LV��DWWHPSWV�WR�GLDJQRVH��DV�%LQIRUG�ZRXOG�
VD\��RU�DWWULEXWH��DV�%HD]OH\�ZRXOG�VD\��WKH�UHPDLQLQJ�
FRPSRQHQWV�RI�WKH�JUDSKLVP��WR�EH�SDUVHG��ZH�FRXOG�SXW�
LW��DV�HLWKHU�QRQDGDSWLYH�UHIOH[�RU�DGDSWLYH�QRQUHIOH[�RU�
ZKDW�ZH�FDQ�FDOO�JUDSKLF�IRUPDOLW\��'HSHQGLQJ�RQ�EDFN��
JURXQG�WKHRU\��\HW�WR�EH�H[SOLFLWO\�LGHQWLILHG��HLWKHU�RQH�
RI�WKHVH�HOHPHQWV�RI�WKH�JUDSKLVP�FDQ�EH�WDNHQ�DV�DQ�
LQGH[�RI�ZKDW�KDV�RUGLQDULO\��DQG�UDWKHU�YDULRXVO\��EHHQ�
FDOOHG��LQWHQWLRQDO����PHDQLQJIXO����FRQYHQWLRQDO���RU�
�VHPLRWLF��PDUNLQJ��LI�WKH�JUDSKLVP�LV�QRW�UHIOH[LYH��LW�
PXVW��VR�WKH�UHDVRQLQJ�JRHV��EH�YROXQWDU\��FDOFXODWHG��
FRQVFLRXV��RU�ZKDW�KDYH�\RX��LI�WKH�JUDSKLVP�LV�QRW�
DGDSWLYH��LW�PXVW�EH�UHIOHFWLYH��V\PEROLF��DHVWKHWLF��RU�
ZKDW�KDYH�\RX��
0RVW�LPSRUWDQW��EHFDXVH�DQ\�IRUHQVLF�GHWHUPLQDWLRQ�

UHTXLUHV�FULWHULD�IRU�SDUVLQJ�WKH�ZKROH�PRUSKRORJLFDO�
ILHOG�WKURXJK�WLPH��WKH�KRORPRUSK��LQWR�%LQIRUGLDQ�
�DGDSWLYH�UDWLRQDO���%HD]OH\DQ� �UHIOH[LYH�LQGLYLGXDWHG���
0DUVKDFNLDQ��DQG�SRVVLEO\�RWKHU�GRPDLQV��WKH�JUDSKLVP�
LV�DOZD\V�DQ�LQGH[�RI�WKH�QHJDWLYH�RU�FRQYHUVH�RI�HDFK�
RI�WKHVH�SRVVLELOLWLHV��7KHUHLQ��DV�(ONLQV�VXJJHVWV�LQ�GLI��
IHUHQW�WHUPV��OLHV�LWV�FRPSOH[LW\�DQG�LWV�FKDOOHQJH��
FKDOOHQJH��WKDW�LV��IRU�DQ\�SDUWLFXODU�GLVFLSOLQH�WKDW�WDNHV�
�FRQYHQWLRQV��RU��VLJQV���VD\��DV�VXSSRVHGO\�LUUHGXFLEOH�
REMHFWV�RI�VWXG\��DV�LQ�RQH�FRQWHPSRUDU\�YHUVLRQ�RI�D�
VHPLRWLFLVW�DUW�KLVWRU\���7KH�YHU\�LGHQWLILFDWLRQ�RI�WKH�
JUDSKLVP�LWVHOI��OHW�DORQH�LWV�0DUVKDFNLDQ�UHDGLQJ��RU�
%LQIRUGLDQ�GLDJQRVLV�RU�%HD]OH\DQ�DWWULEXWLRQ���LV� DW�
VWDNH��WKRXJK�ZH�PXVW�QRW�GUDPDWL]H�WKH�LQWHUHVW�RI�
WKLV�IDFW�DV�VXFK��%LQIRUG�LV�TXLWH�SUHSDUHG�WR�GLVFRYHU�
WKDW�WKH��JUDSKLVP��LV��LQ�IDFW��D�QDWXUDO�VFDU��EORWFK��RU�
VWDLQ��DQG�KH�RSHUDWHV�D�IRUHQVLF�DQDO\VLV�DGHTXDWH�WR�WKH�
SRVVLELOLW\��DQG�%HD]OH\�LQLWLDOO\�DVVXPHV�WKDW�HYHU\��
WKLQJ�LV��JUDSKLVP��HYHQ�LI�LW�LV�QRW��WKHUH�DUH�WLPHV��IRU�
H[DPSOH��ZKHQ�SDLQWLQJV�DUH�DWWULEXWHG�RQ�WKH�EDVLV�RI�
WKH�SRW�EUHDNV���$W�D�FHUWDLQ�SRLQW��LQ�RWKHU�ZRUGV��ZH�
OHDYH�WKH��JUDSKLVP��DQG�UHWXUQ�WR�WKH�FRQWH[W�WKDW�VXS��
SRUWV�DQG�HQIROGV�LW��WKH�DUWLIDFW�RU�WKH�VLWH��ZKLFK�LQ�
LWVHOI�FDQQRW�EH��UHDG��LQ�0DUVKDFN
V�VHQVH���%\�WKH�
VDPH�WRNHQ��DW�D�FHUWDLQ�SRLQW�%LQIRUG�OHDYHV�WKH�VLWH�
DQG��UHDGV��WKH�JUDSKLVP��ZKLFK�FDQQRW�UHDOO\�EH�GLDJ��
QRVHG�LQ�KLV�VHQVH��%HD]OH\�OHDYHV�WKH�JUDSKLVP�DQG�
�UHDGV��WKH�DUWLIDFW��ZKLFK�FDQQRW�UHDOO\�EH�DWWULEXWHG�
LQ�KLV�VHQVH���7KXV�LW�PLJKW�DSSHDU�WKDW�0DUVKDFN
V�ZRUN�
LV�DQ�LQWHQVLYH�LQWHUURJDWLRQ�RI�WKH�YHU\�SRVVLELOLW\�RI�
UHDGLQJ��QR�PDWWHU�KRZ��RU�HVSHFLDOO\�ZKHQ���FORVH���%XW�
VR�WRR��DQG�HTXDOO\��LV�WKH�ZRUN�RI�%LQIRUG�RU�%HD]OH\��
IURP�GLIIHUHQW�GLUHFWLRQV�LQ�WKH�H[SOLFDWLRQ�RI�WKH�KROR��
PRUSK��WKH�PDWHULDO�DQG�WHPSRUDO�FRQWLQXXP�RI�WKH�
VLWH�DVVHPEODJH�DUWLIDFW�PDUN��,I�FORVH�UHDGLQJ�LV��LP��
SRVVLEOH���E\�WKH�VDPH�WRNHQ�VR�WRR�DUH�GLDJQRVLV�DQG�
DWWULEXWLRQ�DW�ZKDWHYHU�VFDOH��,�GR�QRW�WKLQN�WKH�GH�
0DQLDQ�GRFWULQH�RI�WKH�QHFHVVDU\�EOLQGQHVV�RI�FORVH�
UHDGLQJ�UHDOO\�WDNHV�XV�YHU\�IDU�ZLWK�WKLV�SRLQW��$PRQJ�
RWKHU�WKLQJV��GH�0DQ��H�J���L����� H[SOLFLWO\�OLPLWHG�KLP��

VHOI�WR�WKH�K\SRJUDPPDWLF��SRWHQWLDOO\�UHDGDEOH��FRQWH[W�
RI�WKH��LQVFULSWLRQ��UDWKHU�WKDQ�WKH�KRORPRUSKLF��FRP��
SOHWHO\�QRQUHDGDEOH��FRQWH[W�RI�WKH�K\SRJUDP��
,�EHOLHYH�0DUVKDFN
V��UHDGLQJV��DUH�LPSRUWDQW�QRW�EH��

FDXVH�WKH\�DUH��RU�DUH�QRW���FORVH���,Q�WKHLU�HYDOXDWLRQ�
RI�DOWHUQDWLYH�VFHQDULRV�RI�SURGXFWLRQ��GRFXPHQWDWLRQ�RI�
WKH�PDWHULDO�UHPDLQV�RI�WKH�K\SRWKHWLFDO�KRORPRUSK�DQG�
LWV�K\SRJUDPV��LI�DQ\���ILQH�WXQHG�DWWHQWLRQ�WR�WUDFHV�RI�
LQVFULSWLRQDO�DFWLYLW\�LWVHOI��HWF���WKH\�GR�QRW�VHHP�WR�
EH�DV�SRZHUIXO�DV�%LQIRUG
V�GLDJQRVLV�RI�DGDSWDWLRQ�RU�
%HD]OH\
V�DWWULEXWLRQ�RI�LQGLYLGXDWLRQ��%XW�QRQH�RI�WKLV�
UHDOO\�PDWWHUV�IRU�LQ�WKH�HQG�LW�LV�QRW�VR�PXFK�WKH�
VWUXFWXUH�RU�VW\OH�DV�WKH�VXSSRVHGO\�VXEVWDQWLYH�REMHFW�
RI�0DUVKDFN
V�UHDGLQJ�WKDW�FRXQWV��2I�FRXUVH��DV�(ONLQV�
GHPRQVWUDWHV��DQ\�JHQHUDO�SUREOHPV�RI�UHDGLQJ�ZLOO�
DSSO\�WR�0DUVKDFN
V��%XW�GRHV�WKLV�WHOO�XV�PXFK�DERXW�
WKH�VSHFLILF�FRQWHQW�DQG�LQWHOOLJLELOLW\�RI�0DUVKDFN
V��
DV�RSSRVHG�WR�DQ\�DQG�DOO�RWKHU�FORVH�UHDGHUV
�XQLTXH�
UHDGHUO\�LQWHUHVW"�
+HUH�ZH�VKRXOG�UHFDOO�WKDW�HYHQ�LQ�WKH�ILHOG�RI�SUHKLV��

WRULF�DUW�VWXGLHV�RU� WKH�HYROXWLRQDU\�DUFKDHRORJ\�RI�
JUDSKLF�IRUPDOLW\�0DUVKDFN
V��FORVH�UHDGLQJ���HYHQ�RQ�
LWV�RZQ�WHUPV��LV�QRW�QHFHVVDULO\�DQ\��FORVHU��WKDQ�WKDW��
IRU�H[DPSOH��SLRQHHUHG�LQ�WKH�XQMXVWO\�IRUJRWWHQ�ZRUN�
RI�*�%�0��)ODPDQG��/HV�SLHUUHV�HFULWHV��L��L��� )ODPDQG�
OLWHUDOO\�SDLG�PLFURVFRSLF�DWWHQWLRQ�WR�WKH�ZD\�LQ�ZKLFK�
1RUWK�$IULFDQ�SUHKLVWRULF�HQJUDYLQJV�ZHUH�PDGH��VWXG\��
LQJ�WKH�GHSWK��GLUHFWLRQ��FURVV�VHFWLRQ��HWF���RI�LQFLVLRQV��
H[WUDFWLQJ�LQIRUPDWLRQ�DERXW�WKH�VWHS�E\�VWHS�SURFH��
GXUHV�DQG�WRROV�RI�WKH�HQJUDYHUV��)ODPDQG�GLG�QRW�QH��
FHVVDULO\�WKLQN�KH�ZDV� �UHDGLQJ���,Q�KLV�LQWHUHVW�LQ�
SDWLQDWLRQ�DQG�VXSHULPSRVLWLRQ��KH�ZDV�FORVHU�WR��%LQ��
IRUGLDQ��FRQFHUQV�IRU�VLWH�IRUPDWLRQ�DQG��%HD]OH\DQ��
FRQFHUQV�IRU�FKURQRVRFLDO�DWWULEXWLRQ��%XW�QRQHWKHOHVV�
DW�VRPH�SRLQWV�KH�FOHDUO\�DLPHG�WR�UHFRQVWUXFW�WKH�FRJQL��
WLYH�VFKHPDWD�DQG�FRQYHQWLRQV�RI�WKH�HQJUDYHUV��,Q�)OD��
PDQG�ZH�FDQ�ILQG�DW�OHDVW�D�SURWRW\SH�RI�PRVW�RI�WKH�
WHFKQLFDO�SURFHGXUHV�RU��DQDO\WLF�PHWKRGV��HPSOR\HG�
E\�0DUVKDFN��7KH�TXHVWLRQ��WKHQ��LV�QRW�UHDOO\�KRZ�0DU��
VKDFN�UHDGV�RU� KRZ��FORVHO\��EXW� ZKDW�KH�UHDGV�VR�
FORVHO\��
:K\�0DUVKDFN�KDV� EHFRPH�D� JOREDOO\�LQIOXHQWLDO�

VFKRODU�LQ�PDQ\�GLVFLSOLQHV�DQG�)ODPDQG�UHPDLQV�DQ�RE��
VFXUH�SUDFWLWLRQHU�DSSODXGHG�RQO\�E\�KLVWRULDQV�RI�$IUL��
FDQ�URFN�DUW�VWXGLHV��VHH�'DYLV�,������������ LV�QRW�DQ�
XQLQWHUHVWLQJ�TXHVWLRQ��)ODPDQG
V�PDUNLQJV�ZHUH�LQ�D�
VHQVH�DOUHDG\�UHDGDEOH�EHFDXVH�WKH\�ZHUH�XQGHUVWRRG��DW�
WKH�WLPH��WR�EH�SLFWXUHV��DOWKRXJK�RQH�PLJKW�ZRQGHU�
ZKDW�WKH�SLFWXUHV�V\PEROL]HG��WKHLU�OHJLELOLW\�DV�VXFK�
ZDV�QRW�LQ�TXHVWLRQ��+HQFH�)ODPDQG�FRXOG�EH�FUHGLWHG�
QRW�ZLWK�D�VXEVWDQWLYH�FXOWXUDO�KLVWRULFDO�GLVFRYHU\�EXW�
RQO\�ZLWK� D� VHHPLQJO\�DUFKDHRORJLFDO�RU� WHFKQLFDO�
PHWKRG��0DUVKDFN
V�PDUNLQJV��E\�FRQWUDVW��ZHUH�QRW�GH��
FLSKHUHG�RU�HYHQ�XQGHUVWRRG�WR�EH�UHDGDEOH��$OWKRXJK�
0DUVKDFN� KDV� FRQVLVWHQWO\�SURIIHUHG�KLV� GHFLSKHU��
PHQWV�KLV� ZHOO�NQRZQ�LQWHUSUHWDWLRQ�RI��OXQDU�FDOHQ��
GDUV��DV� D�SRVVLEOH�EXW�SXUHO\�K\SRWKHWLFDO�H[SODQDWLRQ�
IRU�WKH�UHDGDELOLW\�RI�VRPHWKLQJ�HOVH�WKDW�KH�KDV�VXF��
FHHGHG�LQ�UHDGLQJ��WKH�H[FLWHPHQW�WKDW�DFFUXHV�WR�DQ\�
GHFLSKHUPHQW�SHUKDSV�RYHUVKDGRZHG�WKLV�UHDGLQJ��0DU��
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VKDFN�LV�UHDGLQJ�UHDGDELOLW\�LQ�WKH�VHQVH��IRU�H[DPSOH��
WKDW�RQH�PLJKW�VXFFHVVIXOO\�UHDG�WKDW�D� VHTXHQFH�RI�
PDUNV�LV�LQ�(QJOLVK�RU�LQ�D�ELQDU\�DOJRULWKP�DQG�VWLOO�
UHPDLQ�XWWHUO\�XQDEOH�WR�UHDG�WKDW�(QJOLVK�RU�WKDW�DOJR��
ULWKP�DV�VXFK��H[FHSW�E\�PDNLQJ�D��EHVW�JXHVV��IURP�
LQWHUQDO�VWUXFWXUH��XQOLNH�&KDPSROOLRQ��ZKR�GHFLSKHUHG�
(J\SWLDQ�KLHURJO\SKV�E\��WUDQVODWLQJ��EDFN�WR�WKHP�
IURP�*UHHN���7R�VLPSOLI\�D�EUDLQ�WZLVWLQJO\�FRPSOH[�DI��
IDLU��0DUVKDFN�LV�UHDGLQJ�WKH�SUHVHQFH�RI�3DOHROLWKLF�HVH�
ZLWKRXW�QHFHVVDULO\�UHDGLQJ�ZKDW�LW�LV�ZULWLQJ�DERXW��
7KLV�LV�UHDGLQJ�ZULWLQJ�DV�DQ�LQGH[�JDXJH�RI�UHDGDELOLW\��
0DUVKDFN�LV��WDNLQJ�D�UHDGLQJ��RI�ZULWLQJ��7KH�FDWFK�LV�
WKDW�DOWKRXJK�WKHUH�LV�DOZD\V�D�WHPSHUDWXUH�WKHUH�LV�QRW�
DOZD\V�D�ZULWLQJ�WR�EH��WDNHQ��LQ�WKLV�VHQVH��0DUVKDFN
V�
PHWKRG��WKHQ��LV�PRUH�OLNH�D�ZHDWKHU�EDOORRQ�WKDQ�D�
WKHUPRPHWHU��WKH�SKHQRPHQRQ�WR�EH�PHDVXUHG�PD\�RU�
PD\�QRW�EH�WKHUH�GHSHQGLQJ�QRW�RQO\�RQ�KRZ�KLJK��RU�
FORVH��WKH�EDOORRQ�JHWV�EXW�DOVR�RQ�WKH�YLFLVVLWXGHV�RI�WKH�
DWPRVSKHUH�LWVHOI��
$OWKRXJK�(ONLQV�LV� FRUUHFW�WKDW�0DUVKDFN�PDNHV�

PDQ\��DVVXPSWLRQV�DERXW�QRWDWLRQ���KLV�XVHIXO�OLVW�RI�
VRPH�RI�WKHP�PDQ\� DUH�IDPLOLDU�RXWVLGH�0DUVKDFN
V�
RHXYUH�UHDOO\�JRHV�WR�VKRZ��LI�ZH�KDG�IRUJRWWHQ��WKDW�
0DUVKDFN��UHDGV��MXVW��RQO\��RU�HVVHQWLDOO\�ZKDW�KH�XVX��
DOO\�FDOOV�WKH��WLPH�IDFWRUHG��QDWXUH�RI�JUDSKLF�IRUPDO��
LW\��,�DP�WHPSWHG�WR�VD\�WKDW�JUDSKLF�IRUPDOLW\�LV�GLVWLQ��
JXLVKHG�IURP�ERWK�JUDSKLF�DGDSWDWLRQ�DQG� JUDSKLF�
UHIOH[�FOHDUO\�ERWK�DUH�WHPSRUDO�RU�LQ�WLPH�E\�EHLQJ�
WLPH�IDFWRUHG��WKDW�LV��DQG�VWULFWO\�VSHDNLQJ��GLYLGHG�E\�
WLPH��,PSRUWDQWO\��IDFWRUHG�GLYLVLRQ�PXVW�UHPDLQ�K\SR��
JUDPPDWLF�D�IXQFWLRQ�RI�WKH�PHDQLQJ�RI�WKH�VXSHUYHQ��
LQJ�RU�LQWHUOHDYLQJ�LQVFULSWLRQV�RU��PRUH�OLNHO\��RI�D�VX��
SHUSRVLQJ�PHWULF�RU�VFKHPH�UDWKHU�WKDQ�KRORPRUSKLF��
D�IXQFWLRQ�RI�QRQLQWHQWLRQDO�GHYHORSPHQWV��8QGHU�WKLV�
VWULFW��LI�LQ�SULQFLSOH�IRUHQVLFDOO\�GHWHUPLQDEOH��FRQGL��
WLRQ��IRUPDOLW\�LV�SRWHQWLDOO\�UHDGDEOH�DV�D�VHJPHQW�RI�D�
VFKHPDWLVP�LI�QRW�DV�D�SDVVDJH�RI�ZULWLQJ��%XW�EHFDXVH�
0DUVKDFN�LV�UHDGLQJ�WKH�WLPH�IDFWRULQJ�RI�LQVFULSWLRQ�
�NQRZDEOH�LI�XQUHDG���QRW�WKH�LQVFULEHG�PHDQLQJV�DV�VXFK�
�UHDGDEOH�EXW�XQNQRZQ���KH�RIWHQ�FRQIXVHV�XQZDU\�VHHN��
HUV�DIWHU�DFWXDO�GHFLSKHUPHQW��ZKLFK�SURSHUO\�UHPDLQV�
K\SRWKHWLFDO�D� �EHVW�ILW��SURSRVDO�LQ� KLV�ZRUN�XQ��
OHVV�KH�FDQ�GHSOR\�LQGHSHQGHQW��H�J���HWKQRKLVWRULFDO��HY��
LGHQFH��:H�QHHG�IXUWKHU�GLVFXVVLRQ�RI�DOO�WKLV��RI�FRXUVH��
,W�LV�SRVVLEOH��IRU�H[DPSOH��WKDW�WLPH�IDFWRULQJ�LV�WKH�JHQ��
HUDO�FRQGLWLRQ�RI��DQG�WKXV�D�V\QRQ\P�IRU��ZULWLQJ�DQG�
WR�WKDW�H[WHQW�GRHV�QRW�H[SODLQ�LWV�HYROXWLRQDU\�HPHU��
JHQFH�D� FUXFLDO�SUREOHP�IRU�%LQIRUGLDQV��
1RZ��LW�LV�D�FRQWLQJHQW�IDFW�RI�PDQ\�RI�0DUVKDFN
V�

DQDO\VHV�WKDW�KH�VWXGLHV��WLPH�IDFWRULQJ��E\�D�SDLQVWDN��
LQJ��RIWHQ�PLFURVFRSLF���FORVH�"��VFUXWLQ\�RI�UHJXODU�LQ��
WHUYDOV�PRUH�UHJXODU��WKDW�LV��WKDQ�FKDQFH�UHSHWLWLRQ��
LQWURGXFHG�LQWR�WKH�PDNLQJ�RI�LQGLYLGXDO�RU�GLVFUHWH�DQG�
RIWHQ�YHU\�WLQ\�RU�EDUHO\�YLVLEOH�PDUNV���,QWHUYDO�LV�ERWK�
LQVFULSWLYH�WKH�UHJXODULW\�RI�WUDFLQJ�DQG�K\SRJUDP��
PDWLF�WKH� UHJXODULW\�RI�VSDFLQJ��+RORPRUSKLF�LQWHUYDO�
LV��IURP�WKH�YDQWDJH�SRLQW�RI�UHDGLQJ��DFFLGHQW���7KLV�IR��
FXV��,�VXVSHFW��LV�ODUJHO\�D�IXQFWLRQ�RI�WKH�RULJLQ�DQG�
GHYHORSPHQW�RI�0DUVKDFN
V�RZQ�LGHDV�DQG�LQWHUHVWV��,W�LV�
QRW�D�WKHRUHWLFDO�UHTXLUHPHQW��RU�OLPLW��RI�0DUVKDFNLDQ�

IRUHQVLFV��$V�(ONLQV�VXJJHVWV��WLPH�IDFWRUHG�IRUPDOLW\�
RFFXUV�HTXDOO\�LQ��RU�DV���ZKROH�VLJQV��RU�PDUN�DVVHP��
EODJHV��LQ��RU�DV��ZKROH�DUWLIDFWV�LQ�WKHLU�PDQXDO�KDQ��
GOLQJ��DV�,�KDYH�WULHG�WR�VKRZ��'DYLV�L����D��� DQG�LQ��RU�
DV��ZKROH�VLWHV�LQ�WKH��VLWH�IRUPDWLRQ�SURFHVV���DV�EHKDY��
LRUDO�DUFKDHRORJ\�VXJJHVWV��H�J���6FKLIIHU�,������ 6RPH�RI�
WKHVH�DQDO\VHV�ZLOO�QRW�EH�HVSHFLDOO\��FORVH��E\�RUGLQDU\�
OLWHUDU\��RU�DUW�FULWLFDO�VWDQGDUGV��,QGHHG��WKH\�ZLOO�WHQG�
WR�EH�ZKDW�LV�RIWHQ�FDOOHG��LQ�VXSSRVHG�RSSRVLWLRQ�WR�
�FORVH����VWUXFWXUDO���,Q�IDFW���FORVH��UHDGLQJ�PLJKW�EH�
FDUULHG�RXW�QRW�WR�GHFLSKHU�PHDQLQJ�DW�DOO�EXW�RQO\�WR�
GLVFRYHU�ZKHUH�QRWDWLRQ�RU�QDUUDWLYH�VLJQLILFDQFH��WKH�
WLPH�IDFWRULQJ�RI�JUDSKLF�IRUPDOLW\��KDV� EHHQ� GLV��
UXSWHG��GLVILJXUHG���DV�GH�0DQ�SXW�LW��H�J���L���D��E\�
FRXQWHU�FXWWLQJ�WHPSRUDOLWLHV��VXFK�DV�WKH�WHPSRUDOLW\�
RI�QDWXUDO�VHOHFWLRQ�FRQVLGHUHG�E\�%LQIRUG�RU�WKH�WHPSR��
UDOLW\�RI�VRFLDO�LGHQWLW\�FRQVLGHUHG�E\�%HD]OH\��IRU�VXFK�
DQ� DSSOLFDWLRQ�RI�FORVH� UHDGLQJ��VHH� 'DYLV� L���D��
�R��L����
,Q�DOO�RI�WKLV�0DUVKDFN
V�DSSURDFK�UHFRQQHFWV�ZLWK�

%LQIRUG
V�DQG�%HD]OH\
V��/LNH�WKHLUV��KLV�IRUHQVLFV��DQG�
ZKDWHYHU�KLVWRU\�RU��UHDGLQJ��KH�FDQ�H[WUDFW�IURP�LW��LV�
JURXQGHG�LQ�D�VHW�RI�YLHZV�ODUJHO\�LPSOLFLW�DQG�DV�\HW�
XQVXEMHFWHG�WR�DQWKURSRORJLFDO��OHW�DORQH�LGHRORJLFDO��
FULWLFLVP�DERXW�UHSHWLWLRQ��UHJXODULW\��UK\WKP��SHULRG��
LFLW\��LQGLYLGXDWLRQ��FRQWLQXDWLRQ��VKDULQJ��DQG�FRPPX��
QLW\�LQ�WKH�KXPDQ�OLIHZRUOG��7KHVH�YLHZV�JHQHUDWH��RI�
FRXUVH��VXEVWDQWLYH�VRFLDO�DUFKDHRORJLFDO�H[SHFWDWLRQV�
�H�J���WUDQVLQGLYLGXDO�UHSHWLWLRQ�RI�UK\WKPV�DQG�UHJXODUL��
WLHV� � �WUDGLWLRQ����%XW�WKH\�DOVR�SURSRXQG�D�FRPSOH[�
SROLWLFV��HYHQ�DQ�HWKLFV��0DUVKDFN
V�JUHDW�ZRUN��DIWHU�DOO��
DGGUHVVHV�WKH��URRWV�RI�FLYLOL]DWLRQ���OLNH�*RPEULFK�
�,������ KH�RIIHUV�D�OLEHUDO��HQOLJKWHQHG�VWRU\�DERXW�WKH�
DFKLHYHPHQW�RI�PHDQLQJ�LQ�KXPDQ�KLVWRU\�KLJKO\�DW��
WUDFWLYH��WR�EH� VXUH��EXW�KLJKO\�FKDUJHG��0DUVKDFN
V�
ZHDWKHU�EDOORRQ�LV�VHQW�RXW�LQ�RUGHU�WR�GLVFRYHU�ZKHUH�
WKH�VNLHV�KDYH�FOHDUHG��ZKHUH��IRU�H[DPSOH��WKH�FKDQJLQJ�
IDFH�RI�WKH�PRRQ�FDQ�EH�DQG�KDV�EHHQ�UHOLDEO\�DQG�UHJX��
ODUO\�REVHUYHG�DQG�UHFRUGHG�LQ� RWKHU�ZRUGV��ZKHUH�
UHDGDELOLW\��WKH�SRVVLELOLW\�RI�KXPDQ�FRPPXQLW\�DQG�
FXOWXUH�WKURXJK�WLPH�DQG�DFURVV�VSDFH��KDV�DSSHDUHG��
7KURXJKRXW��WKH�SUREOHP�LV�QRW�VR�PXFK�WKH��LPSRVVL��
ELOLW\�RI�FORVH�UHDGLQJ��DV�WKH�LPSRVVLELOLW\�RI��WUDGL��
WLRQ��DW� OHDVW�LQ�0DUVKDFN
V�VHQVH��LW�LV�QRW�VR�PXFK�
WKDW�WKH�EDOORRQ�FDQQRW�JHW�FORVH�HQRXJK�DV�WKDW�WKH�
VN\�LV��ZDV��DQG�QHYHU�ZLOO�EH�FOHDU�HQRXJK�IRU�DOO�RI�XV�
DW�WKH�VDPH�WLPH��
(ONLQV�LQYRNHV�WKH�PLGFDUHHU�ZRUN�RI�GH�0DQ��L�H���

,����� WR�VKRZ�ZK\�0DUVKDFN
V��FORVH�UHDGLQJV��DUH��LI�
QRW��LPSRVVLEOH���DW�OHDVW�GHILQHG�DQG�OLPLWHG�E\�WKH�
VXSSRVHG�IDFW�WKDW�UHDGLQJ��ZKHQ�LW�DFWXDOO\�UHDGV��FDQ��
QRW�VLPXOWDQHRXVO\��UHDG��LGHQWLI\�DQG�FULWLFDOO\�UH��
�IOHFW�RQ��OHW�DORQH�GLVSXWH�RU�GLVDYRZ�LWV� RZQ��GLV��
WDQFH��IURP�WKH�REMHFW��7KLV�FRQGLWLRQ�ZLOO�EH�HVSHFLDOO\�
DFXWH�LQ��FORVH�� UHDGLQJ�EHFDXVH��DV�(ONLQV�QRWHV��LW�
FODLPV�WR�UHGXFH�VXFK�GLVWDQFH�WR�WKH�DEVROXWH�OLPLW�FRQ��
FHLYDEOH�DW�WKDW�SRLQW�LQ�WKH�KLVWRU\�RI�UHDGLQJ��'H�0DQ
V�
JHQHUDO�DQG�E\�QRZ�IDPLOLDU�QRWLRQ�VXSSRVHGO\�DSSOLHV�
WR�UHDGLQJ�LQ�JHQHUDO��OLNH�FRPSHWLQJ�DQG�SHUKDSV�PRUH�
FRPSHOOLQJ�QRWLRQV�RI�UHDGLQJ��VXFK�DV�,VHU
V�>,���@� DQDO��
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\VLV�RI�WKH�WH[WXDO��EODQN��DV�LW�LV�HQFRXQWHUHG�DQG�VXU��
PRXQWHG�E\�WKH��DFW�RI�UHDGLQJ���LW�DSSOLHV��ZLOO\�QLOO\��
WR�0DUVKDFN
V��UHDGLQJV���$JDLQ��KRZHYHU��GRHV�WKLV�UH��
DOO\�KHOS�XV�JUDVS�WKH��FDVH�RI�$OH[DQGHU�0DUVKDFN�"�
0RUH�LQWHUHVWLQJ��IRU�PH��LV�WKH�SRVVLELOLW\�WKDW�0DU��

VKDFN
V�UHDGLQJV�DUH�H[HPSODU\�IDVFLQDWLQJ�DQG�IUXV��
WUDWLQJ�EHFDXVH�WKH\�HQJDJH�DQ�LVVXH�WKDW�GH�0DQ�WRRN�
XS�LQ�KLV�ODWHU�ZRUN��$WWHPSWLQJ�WR�SURGXFH�D�KLVWRU\�RI�
FRQVFLRXVQHVV�DV�D�WKHRU\�RI�WKH�VXSSRVHG�IDFWV�RI�UHDG��
LQJ�KH�KDG�HDUOLHU�HODERUDWHG��WKLV�ZRUN��DV�'HUULGD�
�L����� KDV�UHFRJQL]HG��ZDV�D�FULWLFDO�UHIOHFWLRQ�RQ�GH�
0DQ
V�RZQ�HDUOLHU�FULWLFDO�WKHRU\�RI�UHDGLQJ��(OVHZKHUH�
�'DYLV�,����� ,����� FKDS������,�WDNH�GH�0DQ
V�FHQWUDO�LVVXH�
WR�EH�WKH�UHFLSURFDO��WZR�ZD\�SDVVDJH�EHWZHHQ��PDWHUL��
DOLW\��DQG��PHDQLQJ���VLPXOWDQHRXV�LI�GLIIHUHQW�GLPHQ��
VLRQV�RI�DQ�DUWLIDFW�LQ�WKH�VWULFW�VHQVH���0DWWHU�LV�LQ�WKUHH�
GLPHQVLRQV��DQG�PHDQLQJ�RFFXSLHV�WKH��RQH�GLPHQVLRQ��
RI�QRPLQDWLRQ�DQG�SUHGLFDWLRQ���,Q�GLIILFXOW�HVVD\V�RQ�
+HJHO�DQG�.DQW��GH�0DQ��,����� L���E��FRQVLGHUHG�WKLV�
SDVVDJH�WR�EH�D�SURFHVV�RI��IRUPDOL]DWLRQ��LQ�ZKLFK�WKH�
VHFRQG�GLPHQVLRQ��ZKDW�KH�FDOOHG��ILJXUDOLW\���DQG�WKH�
IRXUWK���WHPSRUDOLW\���HIIHFW�WKH�WUDQVODWLRQV�RI�PRGDO��
LW\��,W�VHHPV�WR�PH�WKDW�0DUVKDFN�XVLQJ�KLV�RZQ�ODQ��
JXDJH��WR�EH�VXUH�LPDJLQDWLYHO\�H[SORUHV�MXVW�WKLV�WHUUL��
WRU\��DV�ZLWQHVV�KLV�FRQWLQXHG�HPSKDVLV�RQ�QDUUDWLYH��
ILJXUDOLW\�LQ�WLPH��RU�ZKDW�KH� VRPHWLPHV�FDOOV� �VWR��
U\LQJ���IRU�WKLV�UHDVRQ��KH�UHDOO\��UHDGV��QHLWKHU�ZULWLQJ�
QRU�QRQZULWLQJ�EXW��DV�,�SXW�LW�HDUOLHU��JUDSKLF�IRUPDOLW\�
RU��PRUH�H[DFWO\���VWRU\��IRUPDOL]DWLRQ��$V�(ONLQV�QRWHV��
WKHUH�LV�D�SODFH��PRUH�H[DFWO\��D�WLPH�DW�D�SODFH��ZKHUH�
OH[HPH�JLYHV�ZD\�WR�PRUSKHPH��FKDUDFWHU�WR�PDUN��VH��
PLRWLF�WR�QRQVHPLRWLF��DQG�YLFH�YHUVD���0DUVKDFN�ZRUNV�
RYHU�DQG�DORQJ�D�FXVS�GH� 0DQ�VDZ�LW�DV�DQ��DE\VV��
EXW�KRSHG�WR�EULGJH�LW�IRU�ZKLFK�DUFKDHRORJ\�DQG�DUW�
KLVWRU\��FDWFKLQJ�XS�ZLWK�KLP��QHHG�D�FULWLFDO�WKHRU\�
�(ONLQV�KLPVHOI�>H�J���LJJ6DO�KDV�PDGH�QRWDEOH�FRQWULEX��
WLRQV�WR�LW���6LQFH�PRVW�RI�0DUVKDFN
V�UHDGHUV�UHDG�KLP��
KRZHYHU��IURP�RQH�RU�WKH�RWKHU�VLGH�RI�WKH��DE\VV���KH�
LV�YHU\�GLIILFXOW�IRU�WKHP�WR�UHDG�D� SKHQRPHQRQ�(ONLQV�
REVHUYHV�HIIHFWLYHO\��
7KHUH�LV�PXFK�WR�WDNH�DZD\�IURP�(ONLQV
V�HOHJDQW�SD��

SHU��,W�LV�ZHOO�ZRUWK�ZKLOH��IRU�H[DPSOH��WR�KLJKOLJKW�WKH�
:LWWJHQVWHLQLDQ�TXHVWLRQ�DQG�WR�ZRQGHU�ZKDW�FRXQWV�DV�
D�FULWHULRQ�IRU�IROORZLQJ�D�JUDSKLF��UXOH����:H�VKRXOG�
ORRN��,�WKLQN��QRW�WR�WKH��UXOHGQHVV���ZKLFK�FDQ�DOZD\V�
EH�EHQW�RU�EURNHQ��EXW�WR�WKH�DFWXDO��IROORZLQJ��WKH�
WHPSRUDOO\�GHILQHG�RU��WHPSRUDU\��PDWHULDO�RUJDQL]D��
WLRQ�RI�UHSOLFDWLQJ�PDUNV�ZLWK�WKH�DSSDUHQW�SXUSRVH�RI�
UHSURGXFLQJ�FHUWDLQ�SURSHUWLHV�>'DYLV�,����� L���&@��7KH�
IRUHQVLFV�RI��SXUSRVLYHQHVV���DV�%LQIRUG�ZRXOG�LQVLVW��LV�
GLIIHUHQW�IURP�WKH�GHFLSKHUPHQW�RI�VLJQV��,��UHDG��WKH�
FLJDUHWWH�EXWW�RQ�WKH�JURXQG�WR�GLVFRYHU�WKDW�VRPHRQH�
ZDQWHG�WR�ZDLW�EHIRUH�FRPPLWWLQJ�WKH�PXUGHU��QRW�WR�
UHFHLYH�KLV�DGYHUWLVHPHQW�WKDW�WKH�PXUGHUHU�VPRNHV���
$QG��LI��FORVH�UHDGLQJ��LV�RQH
V�WKLQJ��LW�LV�ZHOO�ZRUWK�
UHDGLQJ�(ONLQV�FORVHO\�WR�GHWHUPLQH�ZKDW�KH�WKLQNV�WKH�
RSSRVLWH�RI��FORVH� UHDGLQJ��PLJKW�EH�VRPHWLPHV� LW�
VHHPV�WR�EH��OD]\��RU��QDLYH��UHDGLQJ��VRPHWLPHV�UHDG��
LQJ�RXWVLGH�D�GLVFLSOLQH��VRPHWLPHV�UHDGLQJ�IRU�VWUXF��
WXUHV��VRPHWLPHV��VHOI�UHIOH[LYH��UHDGLQJ��VRPHWLPHV�

WKH�VFHSWLFDO�GLVDYRZDO�RI�UHDGLQJ�LWVHOI�DQG�ZKHWKHU�
LW�WRR�PXVW�EH��LPSRVVLEOH���,I��DV�WKH�RSSRVLWH�RI�DOO�
RI�WKHVH��FORVH�UHDGLQJ�LV�KDUGZRUNLQJ��GLVLOOXVLRQHG��
GLVFLSOLQH�ERXQG��DWWHQWLYH�WR� SKHQRPHQD��QRQVHOI��
VFUXWLQL]LQJ��SUDJPDWLF��,
G�UDWKHU�VHH�PRUH�WKDQ�OHVV�RI�
LW��LPSRVVLEOLW\��RU�QRW��,QGHHG��VXUHO\�WKLV��LPSRVVL��
ELOLW\��LV�DQ�DUWLIDFW�RI�D�UXQDZD\��VHOI�UHIOH[LYHQHVV��WR�
ZKLFK�(ONLQV�KLPVHOI�LV�VRPHZKDW�EOLQG��%XW��DV�(ONLQV�
NQRZV��WKDW
V�LURQ\��

)5$1&(6&2� '�
(55,&2�

805������GX�&156��,QVWLWXW�GX�4XDWHUQDLUH��$YHQXH�
GHV�)DFXOWHV��������7DOHQFH��)UDQFH��,�� ;����

(ONLQV
V�FRQFHSW�RI��FORVH�UHDGLQJ��LV�WRR�QHEXORXV�WR�
SURGXFH�DQ�LQVLJKWIXO�DQDO\VLV�RI�WKH�YDULRXV�SURFHGXUHV�
WKDW�DUFKDHRORJ\�XVHV�WR�VWXG\�REMHFWV�ODGHQ�ZLWK�PHDQ��
LQJ�LQ�D�VRFLDO�FRQWH[W��$V�DQWKURSRORJLVWV�ZH�DGKHUH�
WR�SDUDGLJPV��FRQFHLYH�WKHRULHV��DQG�WHVW�WKRVH�WKHRULHV�
XVLQJ�WKH�DQDO\WLFDO�FULWHULD�DQG�PHWKRGV�WKDW�ZH�DUH�
DEOH�WR�GHYHORS���&ORVH�UHDGLQJ��DSSHDUV�WR�EH�D�SDUD��
GLJP�WKDW�(ONLQV�GRHV�QRW�VKDUH�ZLWK�WKH�VFLHQWLILF�FRP��
PXQLW\��(SLVWHPRORJLFDOO\��ZKDW�PDWWHUV�WR�XV�LV�QRW�WKH�
OHYHO�RI�REVHUYDWLRQ�RU�KRZ�FDUHIXOO\�REMHFWV�DUH�VWXGLHG�
EXW�ZKDW�TXHVWLRQV�ZH�DVN�DQG�ZKDW�LQWHUSUHWLYH�SULQFL��
SOHV�DQG�DQDO\WLFDO�PHDQV�ZH�SRVVHVV�WR�DQVZHU�WKHP��
(ONLQV
V�SHUVSHFWLYH�IDOOV�RXWVLGH�WKLV�FRQWH[W��KH�ZDQWV�
WR�GHVWUR\�WKH�FXUUHQW�SDUDGLJP�RI�DUFKDHRORJLFDO�VFL��
HQFH�ZLWKRXW�SURYLGLQJ�D�QHZ�RQH��6LQFH�,�RSHUDWH�LQ�
WKH�FRQWH[W�RI�QRUPDO�VFLHQFH��(ONLQV
V�VWDWHG�DLP��WR�
GHPRQVWUDWH�WKDW��WKHUH�LV�QR�VXFK�WKLQJ�DV�D�WUXO\�FORVH�
UHDGLQJ���QDWXUDOO\�VHHPV�WR�PH�DQ�XQSURGXFWLYH�RQH��
,Q�WU\LQJ�WR�DFKLHYH�WKLV�JRDO�KH�FKRRVHV�DQ�HDV\�WDU��

JHW��7KH�ZHDNQHVVHV�RI�0DUVKDFN
V�DSSURDFK�DUH�ZHOO�
NQRZQ��PDQ\�RI�WKHP�SUREDEO\�WR�0DUVKDFN�KLPVHOI��,�
KDYH�RIWHQ�SRLQWHG�RXW��,���F�� ,��,�� L���D�� E��,�����
G
(UULFR�DQG�&DFKR�,����� WKDW�0DUVKDFN�KDV�QHYHU�SUR��
SRVHG�D�GHILQLWLRQ�RI��V\VWHP�RI�QRWDWLRQ��RU�WKH�RWKHU�
FRQFHSWV�KH�XVHV��+H�FODLPV�WKDW�KH�KDV�LGHQWLILHG�8SSHU�
3DOHROLWKLF�V\VWHPV�RI�QRWDWLRQ��EXW�VLQFH�KH�KDV�QHYHU�
H[SODLQHG�ZKDW�D�V\VWHP�RI�QRWDWLRQ�LV�ZH�GR�QRW�NQRZ�
ZKDW�KH�KDV�GLVFRYHUHG��7KLV�GRHV�QRW�PHDQ��KRZHYHU��
WKDW�D��FORVH�UHDGLQJ��RI�WKH�DUFKDHRORJLFDO�UHFRUG�LV�LP��
SRVVLEOH��
7KH� TXHVWLRQV�UDLVHG�E\�0DUVKDFN�VKRXOG�EH�VHHQ�

IURP�D�GLIIHUHQW�SHUVSHFWLYH��+XPDQV�DUH�WKH�RQO\�EHLQJV�
FDSDEOH�RI�FUHDWLQJ�DUWLILFLDO�PHPRU\�V\VWHPV�PHDQV�RI�
UHFRUGLQJ��VWRULQJ��DQG�WUDQVPLWWLQJ�LQIRUPDWLRQ�RXWVLGH�
RI�WKH�SK\VLFDO�ERG\��8QGHUWDNLQJ�UHVHDUFK�RQ�WKH�RULJLQ�
RI�DUWLILFLDO�PHPRU\�V\VWHPV�LQ�WKH�3DOHROLWKLF�UHTXLUHV��
ILUVW��WKDW�ZH�GHILQH�DQG�FODVVLI\�WKH�YDULRXV�W\SHV�RI�
VXFK�V\VWHPV��WKDW�ZH�XQGHUVWDQG�WKH�YDULRXV�UXOHV�
ZKLFK�JRYHUQ�WKHLU�FRGHV�DQG�WKH�ZD\V�LQ�ZKLFK�LQIRU��
PDWLRQ�LV�SURFHVVHG��7KLV�LV�ZKDW�,�DP�WU\LQJ�WR�GR�ZLWK�
D�ODUJH�QXPEHU�RI�HWKQRJUDSKLFDOO\�GRFXPHQWHG�DUWLIL��
FLDO�PHPRU\�V\VWHPV��L������ 6HFRQGO\��ZH�VKRXOG�YHULI\�
WKH�DSSOLFDELOLW\�RI�RXU�PRGHO�E\�GHYHORSLQJ�PHWKRGV�
IRU�LQWHUURJDWLQJ�WKH�REMHFWV��7KH�GLVWLQFWLRQ�EHWZHHQ�
�QRWDWLRQ��DQG��GHFRUDWLRQ��LV�D�FUXFLDO�LVVXH��DQDO\VLV�
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RI�PRGHUQ�DUWLILFLDO�PHPRU\�V\VWHPV�LQGLFDWHV�WKDW�WKH�
W\SH�RI�FRGH�ZLOO�GHWHUPLQH�WKH�SUREDELOLW\�RI�VHFXUH�
LGHQWLILFDWLRQ�RI�DUFKDHRORJLFDO�RQHV��
&ULWHULD�IRU�LGHQWLI\LQJ�W\SHV�RI�DUWLILFLDO�PHPRU\�V\V��

WHPV�VXFK�DV�WKRVH�EDVHG�RQ�DFFXPXODWLRQ�RI�LQIRUPD��
WLRQ�RYHU�WLPH�GHULYH�IURP�WKH�WHFKQRORJLFDO�DQDO\VLV�RI�
PDUNV��:KHQ�PDUNV�DUH�FUHDWHG�E\�OLWKLF�WRROV��D�FKDQJH�
RI�WRRO�ZLOO�SUREDEO\�WDNH�SODFH�EHIRUH�HDFK�QHZ�VWDJH�RI�
PDUNLQJ�LI�WKH�SHULRGV�VHSDUDWLQJ�VWDJHV�DUH�UHODWLYHO\�
ORQJ�� ,I�FKDQJLQJ�WKH� WRRO� SURGXFHV�PRUSKRORJLFDO�
FKDQJHV�YLVLEOH�WR�WKH�QDNHG�H\H��WKHVH�GLIIHUHQW�PRU��
SKRORJLHV�FDQ�EH�LQWHUSUHWHG�DV�WKH�UHVXOW�RI�WKH�FUDIWV��
PDQ
V�ZLOO��,Q�FRQWUDVW��LI�FKDQJLQJ�WKH�WRRO�GRHV�QRW�
SURGXFH�FKDQJHV�LQ�WKH�PRUSKRORJ\�RI�PDUNV�YLVLEOH�WR�
WKH�QDNHG�H\H��WKHQ�LW�LV�UHDVRQDEOH�WR�FRQVLGHU�VXFK�
FKDQJHV�DV�DQ�HSLSKHQRPHQRQ�DQG�WKH�UHVXOW�RI�WKH�DFFX��
PXODWLRQ�RI�PDUNV�RYHU�WLPH��,VRODWLQJ�UHOLDEOH�FULWHULD�
IRU�LGHQWLI\LQJ�PRUSKRORJLFDO�YDULDWLRQV�SURGXFHG�E\�
FKDQJLQJ�WRROV�WKHUHIRUH�UHTXLUHV�HTXLSPHQW�IRU�JRLQJ�
EH\RQG�WKH�QDNHG�H\H
V�YLHZ�DQG�FRQVWLWXWHV�DQ�LPSRU��
WDQW�VWHS�LQ�LGHQWLI\LQJ�FHUWDLQ�W\SHV�RI�DUWLILFLDO�PHP��
RU\�V\VWHPV��,Q�FRQWUDVW�ZLWK�(ONLQV
V�DUJXPHQW��WKLV�
H[DPSOH�PDNHV�HYLGHQW�WKH�LQWHUHVW�RI�D�WHFKQRORJLFDO�
DQDO\VLV�RI�3DOHROLWKLF�PDUNV�LQ�LQYHVWLJDWLQJ�WKHLU�SRV��
VLEOH�XVH�DV�DUWLILFLDO�PHPRU\�V\VWHPV��
7KH�ILUVW�VWHS�LQ�WKH�DQDO\VLV�RI�PDUNV�LV�WKH�LGHQWLIL��

FDWLRQ�RI�WKH�WHFKQLFDO�SURFHGXUHV�XVHG��XQLGLUHFWLRQDO�
PRYHPHQW�RI�D�SRLQW��WR�DQG�IUR�PRYHPHQW�RI�D�FXWWLQJ�
HGJH��URWDWLRQ��SUHVVXUH�RU�LQGLUHFW�SHUFXVVLRQ�RI�D�SRLQW���
6LQFH�GLIIHUHQW�WHFKQLFDO�SURFHGXUHV�UHVXOW�LQ�GLIIHUHQW�
W\SHV�RI�PDUNV��VHH�G
(UULFR�L������ WKH�GLDJQRVWLF�FULWHULD�
ZLOO�EH�GLIIHUHQW�IRU�HDFK��7KH�VHFRQG�VWHS�LV�ILQGLQJ�
DGGLWLRQDO�FULWHULD�IRU�GHWHUPLQLQJ��ZLWKLQ�HDFK�WHFK��
QLTXH��WKH�VSHFLILF�FDXVHV�RI�PRUSKRORJLFDO�GLIIHUHQFHV�
EHWZHHQ�PDUNV��DPRQJ�WKHP�PRGLILFDWLRQ�LQ�WKH�RULHQ��
WDWLRQ�RI�WKH�WRRO�RU�RI�WKH�REMHFW�DV�ZHOO�DV�FKDQJH��
EUHDNDJH��RU�UHVKDUSHQLQJ�RI�WKH�WRRO��
(ONLQV�LV�ULJKW�DERXW�WKH�ZHDNQHVV�RI�0DUVKDFN
V�DQDO��

\VHV��:KLWH�L����� G
(UULFR�L���E�� L���D�� ,���E�� ,������
0DUVKDFN�LV�DOZD\V�FRQILGHQW�RI�KLV�DELOLW\�WR�LGHQWLI\�
KXPDQ�PDGH�PDUNV��WKH�ZD\�LQ�ZKLFK�WKH\�ZHUH�SUR��
GXFHG��WKH�GLUHFWLRQ�RI�PRYHPHQW��SRVVLEOH�FKDQJHV�RI�
WRRO�DQG�FKDQJHV�RI�RULHQWDWLRQ�RI�WKH�REMHFW��WUDFHV�RI�
ORQJ�PDQLSXODWLRQ�RI�WKH�REMHFWV��DQG�WKH�OLNH��EXW�KH�
UHOLHV�H[FOXVLYHO\�RQ�WKH�PLFURVFRSLF�REVHUYDWLRQ�RI�DU��
FKDHRORJLFDO�PDWHULDO��7KH�REVHUYDWLRQ�RI�D�SDUWLFXODU�
PRUSKRORJ\�GRHV�QRW��KRZHYHU��SURYLGH��LQ�WKH�DEVHQFH�
RI�H[SHULPHQWDO�GDWD��SURRI�WKDW�WKLV�PRUSKRORJ\�LV�WKH�
SURGXFW�RI�D�SDUWLFXODU�WRRO�RU�RI�D�SDUWLFXODU�WHFKQLFDO�
SURFHGXUH��0DUVKDFN�KDV�QHYHU�FOHDUO\�GHVFULEHG�RU�YDOL��
GDWHG�E\�UHSOLFDWLYH�H[SHULPHQWV�WKH�GLDJQRVWLF�FULWHULD�
KH�XVHV�LQ�KLV�PLFURVFRSLF�DQDO\VLV��DQG�WKHUHIRUH�ZKHQ�
KH�LGHQWLILHV�WKH�WHFKQLTXH�XVHG�LQ�SURGXFLQJ�SUHKLVWRULF�
PDUNV�ZH�GR�QRW�NQRZ�WKH�EDVLV�IRU�KLV�FODLP��
3DVVLQJ�PH�RII�DV�D�SDUWLVDQ�RI�WKH�XVH�RI�WKH�VFDQQLQJ�

HOHFWURQ�PLFURVFRSH�DJDLQVW�WKH�XVH�RI�RSWLFDO�PLFUR��
VFRSH��(ONLQV��D�FULWLF�RI�0DUVKDFN��XVHV�WKH�VDPH�DUJX��
PHQWV�XVHG�DJDLQVW�PH�VHYHUDO�WLPHV�E\�0DUVKDFN��,�����
L���E���,Q�P\�UHVHDUFK�,�XVH�RSWLFDO�PLFURVFRSHV��VFDQ��
QLQJ�HOHFWURQ�PLFURVFRSHV��HQYLURQPHQWDO�VFDQQLQJ�

HOHFWURQ�PLFURVFRSHV��LPDJH�DQDO\VLV�VRIWZDUH��PHDVXU��
LQJ�VWDWLRQV�IRU�SURILOH�UHFRUGLQJ�DQG�HYDOXDWLRQ��DQG�
QRQFRQWDFW�WKUHH�GLPHQVLRQDO�PHDVXULQJ�V\VWHPV��7KH�
SUREOHP�LV�QRW�WKH�HTXLSPHQW�XVHG�IRU�REVHUYDWLRQ�EXW�
ZKHWKHU�DQ�LQVWUXPHQW�RU�D�FRPELQDWLRQ�RI�GLIIHUHQW�LQ��
VWUXPHQWV�FDQ�KHOS�XV�LQ�UHFRQVWUXFWLQJ�SDVW�KXPDQ�EH��
KDYLRU��
,Q�FRQFOXVLRQ��0DUVKDFN�KDV�SURYLGHG�QR�WKHRU\�RU�

DQDO\WLFDO�FULWHULD��RQO\�D�ODUJH�DPRXQW�RI�UDZ�GDWD�DQG�
VWLPXODWLQJ��LI�XQYHULILHG��K\SRWKHVHV��(ONLQV��IRU�KLV�
SDUW��GHQLHV�WKH�SRVVLELOLW\�RI�FDUU\LQJ�RXW�UHVHDUFK�LQ�
WKH�ILHOG��KH�KDV�D�YHU\�UHGXFWLYH�YLHZ�RI�WKH�UROH�RI�WKH�
FRPELQHG�XVH�RI�WKHRU\��REVHUYDWLRQ��DQG�H[SHULPHQW�LQ�
VFLHQFH��0\�IHHOLQJ�LV�WKDW�KLV�ZD\�ZLOO�QRW�WDNH�XV�YHU\�
IDU��$Q�DFFLGHQW�LQ�WKH�KLVWRU\�RI�WKH�GLVFLSOLQH�VKRXOG�
HQFRXUDJH�XV�WR�ZRUN�EHWWHU��QRW�WR�VWRS�ZRUNLQJ��

5,&+$5'� *2''(1�

'HSDUWPHQW�RI�$PHULFDQ�6WXGLHV��8QLYHUVLW\�RI�.HHOH��
.HHOH��6WDIIRUGVKLUH�67��%*��(QJODQG�LR� ;����

$VNHG�WR�WHOO�WKH�VWRU\�RI�HDUO\�PDQ��RQH�VHYHQ�\HDU�ROG�
ZURWH���,W�ZDV�DO�GXUN��$Q\WKLQJ�FXG�
DSSHQ�WR�DQ\��
WKLQN���7KRXJK�VKRUW�RQ�SUHFLVLRQ��WKH�FRPPHQW�KDV�D�
KXPLOLW\�ODFNLQJ�LQ�0DUVKDFN
V�UHDGLQJ�RI�VFUDWFK�SDW��
WHUQV�RQ�3DOHROLWKLF�IUDJPHQWV��,�FDQ�RQO\�VSHFXODWH�RQ�
KRZ�PXFK�KDV�GURSSHG�RII�WKH�HGJH�RI�WKH�3DOHROLWKLF�
ZRUOG�PDWHULDOV�ZKLFK�PLJKW��SUHVXPDEO\��KDYH�VWRRG�
ZLWKLQ�DQDORJLF�UHDFK�RI�WKH�EXULQ�PDUNV�LQ�TXHVWLRQ�
PRUH�DSSURSULDWHO\�WKDQ�WKH�SKDVHV�RI�WKH�PRRQ��(ONLQV��
KRZHYHU��LV�QRW�SULPDULO\�FRQFHUQHG�WR�TXHVWLRQ�0DU��
VKDFN
V�KRPRORJ\��KLV�LV�D�IRUPDOLVW
V�UHVSRQVH�WR�D�IRU��
PDOLVW
V�DQDO\VLV�RI�WH[WV�ZKLFK��EHFDXVH�WKH\�SUHGDWH�
ZULWLQJ��DULWKPHWLF��DQG�DJULFXOWXUH��FDQ�KDYH�QR�WUDFH��
DEOH�DQG�VHPDQWLFL]LQJ�FRQWH[W�RI�XVH��:KDW�UHVXOWV�LV�
WKH�ILQHVW�RI�DUJXPHQWV�EHWZHHQ�SURWR�JUDPPDULDQV��
WXUQLQJ�RQ�WKH�V\VWHP��RU�ODFN�RI�LW��DPRQJ�QRWDWLRQV�
DQG�FRQFOXGLQJ�ZLWK�DQ�DSSHDO�IRU�JUHDWHU�ULJRXU�FRQ��
FHUQLQJ�WKH��IXQGDPHQWDO�WHUPV��WKURXJK�ZKLFK�ZH�GH��
VFULEH�LPDJHV��1RWKLQJ�XSVHWV�D�IRUPDOLVW��0DUVKDFN��DV�
PXFK�DV�D�PRUH�VFUXSXORXV�IRUPDOLVW��(ONLQV���
,�SDURG\�(ONLQV
V�FDVH�WR�PLUURU�KLV�PHWKRG��0DU��

VKDFN
V�PLFURVFRSLFDOO\�FORVH�UHDGLQJ�SURYRNHV�(ONLQV�
WR�JR�FORVHU�VR�WKDW�KH�PD\�H[SORUH�WKH�K\SRWKHVLV�WKDW�
WHFKQLTXHV�RI�FORVH�UHDGLQJ��LQ�ZKDWHYHU�ILHOG��JHQHUDWH�
QHLWKHU�DFFXUDF\�QRU�WUXWK�EXW�LQVWHDG�SURPRWH�PRUH�RI�
WKH�VDPH�DQG�FRQVHTXHQWO\�H[SRVH��D�KROORZQHVV�LQ�WKH�
FRQFHSW�RI�LQWHUSUHWDWLRQ�LWVHOI���7KH�FODLP�LV�D�EROG�RQH��
IRXQGHG�RQ�WKH�VKLIW\�VHPDQWLFV�RI�3DXO�GH�0DQ��RU��
PRUH�SDUWLFXODUO\��RQ�D�PRGHO�RI�PHDQLQJ�GHULYHG�IURP�
KLV�$OOHJRULHV�RI�5HDGLQJ���$QG�LW�LV�KHUH��RQ�WKH�JHQHUDO��
LW\�RI�(ONLQV
V�DVVHUWLRQ�FRQFHUQLQJ�LQWHUSUHWDWLRQ�DQG�
RQ�LWV�SKLORVRSKLFDO�JURXQGV��WKDW�,�VKDOO�IRFXV�P\�UHVHU��
YDWLRQV��
1R� VPDOO�SDUW�RI�WKH�IRUFH�RI�(ONLQV
V�JHQHUDO�FDVH�

VWHPV�IURP�WKH�PDWFK�KH�PDNHV�EHWZHHQ�ERQH�IUDJPHQW�
DQG�SKLORVRSKHU��'H�0DQ
V�OLQJXLVWLF�SDUDGLJP�ORFDWHV�
FRQWUDGLFWRU\�LPSXOVHV�DW�WKH�VWUXFWXUDO�FRUH�RI�WKH�VLJQ��
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(/.,16� 7KH�,PSRVVLELOLW\�RI�&ORVH�5HDGLQJ����RJ�

ZKLFK�KH�SHUFHLYHV�DV�KDYLQJ�GRXEOH�DQG�LQFRPSDWLEOH�
IXQFWLRQV�VLPXOWDQHRXVO\�ILJXUDWLYH�DQG�UHIHUHQWLDO��
6SOLW��ODQJXDJH�SDUDGLJPDWLFDOO\�FDWFKHV�LWVHOI�RXW�EHLQJ�
OLWHUDO�DW�WKH�VDPH�WLPH�DV�LW�LV�PHWDSKRULF��)RU�GH�0DQ��
PHWDSKRU�LV�WKH�UHSUHVHQWDWLYH�OLQJXLVWLF�WURSH��WR�EH�GH��
ILQHG�DV�D��ILJXUH�WKDW�GLVILJXUHV���FRQIHUULQJ��WKH�LOOX��
VLRQ�RI�SURSHU�PHDQLQJ�WR�D�VXVSHQGHG�������VHPDQWLF�
VWUXFWXUH���,����,����� :KHUH�D�VLJQ�DSSHDUV�WR�UHIHU�WR�
RU�WR�UHSUHVHQW�H[WHUQDO�UHDOLW\��ORJRV���LW�GRHV�VR�RQO\�
EHFDXVH�XVHUV�DQG�UHFLSLHQWV�KDYH�QHJOHFWHG�RQH�VLGH�RI�
LWV�PHWDSKRULFDOO\�OLWHUDO�QDWXUH��OH[LV���ZLWK�WKH�UHVXOW�
WKDW�WKH\�WUDQVIRUP�WKH�VLJQ
V��UHIHUHQWLDO�LQGHWHUPLQD��
WLRQ��LQWR��D� VSHFLILF�XQLW�RI�PHDQLQJ���S��,����� 'H�
0DQ
V� IRQGQHVV�IRU�FORVH�UHDGLQJ��DQG�KHQFH�KLV�DW��
WUDFWLRQ�IRU�(ONLQV��VWHPV�IURP�KLV�HOHYDWLRQ�RI�WKH�ILJX��
UDWLYH�RYHU�WKH�OLWHUDO��DQ�HOHYDWLRQ�ZKLFK�H[WHQGV�WKH�
�LQWHULRU��VSDFHV�RI�WKH�WH[W�ZKLOH�VKULQNLQJ�ZKDW�OLHV�
�EH\RQG���$Q\�LPSXOVH�WR�WXUQ�RXWZDUGV��DQG�UHIHU��LV��
DQG�VKRXOG�EH��XQGHUFXW�E\�DSSHDO�WR�WKH�UKHWRULFDOO\�
FRQVWUXFWHG��DQG�PDUNHG��QDWXUH�RI�WKH�UHIHUHQW�RU�VR�
WKH�VWRU\�JRHV��)RU�GH�0DQ��WKHUH�LV�QR��RXWVLGH���RQO\�
D�OLQJXLVWLFDOO\�GULYHQ�DQG�OLQJXLVWLFDOO\�FRUUHFWHG�LP��
SXOVH�WRZDUGV�LW��
7KH�LGHD�WKDW�WKH��RXWVLGH��LV�AQR�PRUH�WKDQ�VRPH��

WKLQJ�ZKLFK�ODQJXDJH�LV�DERXW�RU�KDV�DERXW�LW�PXVW�JODG��
GHQ�WKH�KHDUW�RI�WKRVH�ZKR�VHHN�WR�UHDG�VFUDWFKHV�RQ�
3DOHROLWKLF�ERQHV�LQ�WKH�PDQLIHVW�DEVHQFH�RI�WKH�3DOHR��
OLWKLF�ZRUOG��EXW�LW�LV�QRW�D�QRWLRQ�WR�EH�QHFHVVDULO\�DQG�
XQFULWLFDOO\�JHQHUDOL]HG��<HW�(ONLQV�GRHV�MXVW�WKDW��DW�
OHDVW�WDFLWO\��KDYLQJ�LQFUHDVHG�WKH�DYDLODEOH�DQG�SRVVLEO\�
VLJQLILFDQW�PDUNV�WKDW�PDNH�XS�WKH��LQWHULRU��RI�KLV�
ERQH�WH[WV�DQG�FRQVHTXHQWO\�KDYLQJ�FDOOHG�LQWR�TXHVWLRQ�
DQG�IXUWKHU�GHPDWHULDOL]HG�0DUVKDFN
V�DOUHDG\�WHQXRXV�
OXQDU�UHIHUHQW��(ONLQV�FODLPV�WKDW�0DUVKDFN��ZLWK�KLV�
H\H�IRU�QRWDWLRQDO�QLFHW\��GRHV��ZKDW�ZH�DOO�>DV�FORVH�
UHDGHUV@�VD\�ZH�VKRXOG�GR��LQ�ILHOGV�DV�GLYHUVH�DV�DUFKDH��
RORJ\��DUW�KLVWRU\��DQG�OLWHUDU\�FULWLFLVP��,�ZRXOG�REMHFW�
WKDW�PDQ\�VD\�DQG�GR�QRWKLQJ�RI�WKH�VRUW��2QO\�LI�GH�
0DQ
V�DFFRXQW�RI�WKH�SUREOHPDWLFV�RI�UHDGLQJ�LV�LQ�VRPH�
VHQVH�ERWK�SHUYDVLYH�DQG�ULJKW�FDQ�VXFK�D�FODLP�EH�PDGH��
�&ORVHQHVV��IRU�GH�0DQ�GHULYHV�IURP�DQ�HSLVWHPRORJLFDO�
FULVLV�ZKLFK�ZHDNHQV�WR�EUHDNLQJ�SRLQW�WKH�UHODWLRQVKLS�
EHWZHHQ�WKH�VLJQ�DQG�WKH�UHIHUHQW��+RZHYHU��UHDGHUV�ZKR�
DUH�RI�QHLWKHU�D�VHPLRWLF�QRU�D�SRVWVWUXFWXUDOLVW�SHUVXD��
VLRQ�PLJKW�SRVLW�DQ�LQGH[LFDO�FRQQHFWLRQ�ZKHUH�GH�0DQ�
ILQGV�XQEULGJHDEOH�GLVWDQFH��)RU�WKH�SV\FKRDQDO\WLF�
FULWLF��VLJQV��KRZHYHU�GLVWRUWHG��UHPDLQ�LQGH[LFDOO\�WLHG�
WR�D� IRXQGLQJ�WUDXPD�ZKRVH�IRUFH�LV�PDGH�SUHVHQW�
WKURXJK�WKH�VLJQV
�VHPDQWLF�GLVSODFHPHQWV��)RU�WKH�KLV��
WRULFDO�PDWHULDOLVW��WUDXPD�LV�QHFHVVDULO\�SXEOLF��EXW�LW�
WRR�LV��RXWVLGH��WKH�WH[W��H[LVWLQJ�IRU�WKH�UHDGHU�LQ�WKH�
YHKHPHQFH�ZLWK�ZKLFK�LWV�FRQIOLFWV�DUH�WKURZQ�IRUZDUG�
�RU�GLVJXLVHG��E\�WKH�ODQJXDJH�IURP�ZKLFK�WKH�WH[W�IRUPV��
0\�H[DPSOHV�PHUHO\�LQGLFDWH�WKDW�WKHUH�DUH�FODVVHV�RI�
UHDGHU�XQSUHSDUHG�WR�WDNH�GH�0DQ
V�RYHUW��DQG�(ONLQV
V�
LPSOLHG��OLQJXLVWLF�WXUQ�DZD\�IURP�WKH�UHIHUHQW��)RU�VXFK�
UHDGHUV�3DOHROLWKLF�PDUNV��ODFNLQJ�DQ\�EXW�WKH�PRVW�
VSHFXODWLYH��RXWVLGH��WR�ZKLFK�WR�UHIHU��PD\�EH�PDWWHU�
EHVW�OHIW�WR�VHPLRWLF�LOOXPLQDWLRQ��,W�LV��KRZHYHU��VSHFLDO�
SOHDGLQJ�WR�WUDQVIRUP�D�VSHFLHV�RI�FORVH�UHDGLQJ�VDQV�UHI��

HUHQW��DWWUDFWLYH�WR�D�OLQJXLVWLF�SKLORVRSKHU�VHPL�VDQV�
UHIHUHQW��LQWR�WKH�YHU\�W\SH�RI�DOO�FORVH�UHDGLQJV��
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'HSDUWPHQW�RI�&RPSDUDWLYH�/LWHUDWXUH��3ULQFHWRQ�
8QLYHUVLW\��3ULQFHWRQ��1�-��R������8�6�$�����[����

(ONLQV
V�FDUHIXO�DFFRXQW�RI�WKH�QRWLRQ�RI��FORVH�UHDGLQJ��
UHOLHG�XSRQ�LQ��DQWKURSRORJ\��DUW�KLVWRU\��DQG�DUFKDHRO��
RJ\��LQGLFDWHV�VWUXFWXUDO�FRQWUDGLFWLRQV�ZKLFK�UHQGHU�
FORVH�UHDGLQJ��LPSRVVLEOH��EHIRUH�FRQFOXGLQJ�WKDW�WKLV�
LPSRVVLELOLW\�VWHPV�IURP�D� TXHVWLRQ�RI�FRPIRUW��WKH�
HYHU\GD\�GHVLUH�IRU�LQWHUSUHWLYH�GLVWDQFH��:KLOH��FORVH�
UHDGLQJ���(ONLQV�VWDWHV�ILQDOO\���KDV�WR�EH�SRVVLEOH��LI�
WKHUH�LV��WR�EH�VXFK�D�WKLQJ�DV�D�WH[W��RU�DQ�LPDJH��WR�
XQGHUVWDQG���LW�DOVR��KDV�WR�EH�LPSRVVLEOH��LQ�RUGHU�WR�
OHW�XV�JHW�RQ�ZLWK�WKH�YDJXH�PHDQLQJV�ZH�DOO�SUHIHU���
)RU�WKH�ILUVW�WLPH�ILWWLQJO\�LQ�WKH�ODVW�OLQH�RI�KLV�HVVD\��
(ONLQV�SXWV�WKH�FDUW�EHIRUH�WKH�KRUVH��LPSO\LQJ�WKDW�FORVH�
UHDGLQJ�LV�XQWHQDEOH�RQ�WKH�EDVLV�RI�MXVW�WKRVH�OHVV�SUH��
FLVH�UHDGLQJV�LW�SXWV�LQWR�TXHVWLRQ��7KLV�FRQFOXVLRQ�LV�DV�
LQFRQJUXRXV�ZLWK�HDFK�RI�WKH�GLIIHUHQW�VWUDQGV�RI�WKH�
VFUXSXORXV�DQDO\VLV�WKDW�SUHFHGHV�LW�DV�LW�LV�UHYHODWRU\�RI�
WKH�JHQHUDO�SUHGLFDPHQW�HQJHQGHUHG�E\�DVVLPLODWLQJ�WKH�
QRWLRQ�RI��UHDGLQJ���ZKHWKHU��FORVH��RU�VXPPDU\��GL��
UHFWO\�WR��YLVXDO�DUWLIDFWV���+DYLQJ�PDGH�WKDW�DVVLPLOD��
WLRQ��(ONLQV�VSHDNV�RI��D� WH[W��RU�DQ�LPDJH���ZLWKRXW�
�FORVHO\��LQYHVWLJDWLQJ�LWV�EDVHV�WR�EHJLQ�ZLWK��RQH�PD\�
DOVR�GHFODUH�LW�SUDFWLFDOO\�XQZRUNDEOH�DQG��VXPPDULO\��
SXOO�WKH�SOXJ��7KH�VXUSULVLQJ�DQG�LPSUREDEOH�RXWFRPH�
RI�(ONLQV
V�DQDO\VLV�3DXO� GH�0DQ�PLJKW�KDYH�FDOOHG�LW�
LURQLF�PD\�RIIHU�\HW�DQRWKHU�LQGLFDWLRQ�RI�WKH�SUREOHP�
RI�UHDGLQJ�LW�UDLVHV�DQG�VWULYHV�WR�DGGUHVV��
,Q�FKRRVLQJ�WR�FRQFHQWUDWH�RQ�WKH�ZRUN�RI�$OH[DQGHU�

0DUVKDFN��ZLWK�WKH�DVVLVWDQFH�RI�3DXO�GH�0DQ� �DQG�
+HQU\�6WDWHQ�RQ�GH�0DQ���(ONLQV�LQGHHG�JRHV�WR�WKH�KHDUW�
RI�WKLV�SUREOHP��LI�LQ�ZD\V�WKDW�DUH�WDQJHQWLDO�WR�WKH�
DQDO\VLV�KH�SUHVHQWV��)LUVW��KH�GHPRQVWUDWHV�WKDW�0DU��
VKDFN�PD\�LQDFFXUDWHO\�FKDUDFWHUL]H�WKH�PDUNLQJV�KH�VR�
PLQXWHO\�UHSRUWV���FORVH�UHDGLQJ��KHUH�VHHPV�QR�JXDUDQ��
WHH�DJDLQVW�PLVUHSUHVHQWDWLRQ�WRZDUG�D� VSHFLILF�HQG��
1H[W�(ONLQV�UDLVHV�WKH�PRUH�IRUPLGDEOH�TXHVWLRQ�RI�WKH�
VWDWXV�RI�WKH�PDUNLQJV�WKHPVHOYHV��DW�ZKDW��VL]H��DQG�
LQ�ZKDW��SRVLWLRQ��GR�PLFURVFRSLF�PDUNV�FURVV�WKH�
�WKUHVKROG��VHSDUDWLQJ�QRWDWLRQDO�PDUNV�IURP�VLJQV��DQG�
E\�ZKDW�FULWHULD�FDQ�ZH�GLVWLQJXLVK�QRWDWLRQ�IURP�GHFR��
UDWLRQ"�7KH�SUREOHP�ZLWK�VXFK�FOHDU�VLJKWHG�TXHULHV�LV�
REYLRXV�WR�KLP�LQ�WXP��VLQFH�0DUVKDFN�LV�DQDO\]LQJ�
PDUNLQJV�IRU�ZKLFK�QR�RWKHU�PDUNLQJV�FDQ�VHUYH�DV�KLV��
WRULFDO�FRQWURO��KLV�OXQDU�WKHRU\�PD\�ZHOO�DSSHDU��OXQD��
WLF���EXW�LW�FDQQRW�EH�GLVSURYHG��IRU��HDFK�>RI�D�QXPEHU�
RI�FULWLTXHV�DERXW�PHWKRGRORJ\�DQG�IDOVLILFDWLRQ@�KDV�WR�
DSSHDO�WR�D�SULRU�VHQVH�RI�QRWDWLRQ���
0DUVKDFN
V�FULWLFV��WKHQ��ZRXOG�EH�GHIHDWHG�E\�WKDW�

UDUHVW�RI�V\QWKHVLV��WKH�FRPELQDWLRQ�RI�KLVWRULFDO�NQRZO��
HGJH��RU�LJQRUDQFH��ZLWK�IRUPDO�ORJLF��DQ� HPSLULFDO��
UDWKHU�WKDQ�PHUHO\�GHILQLWLRQDO��SHWLWLR�SULQFLSLL��1RQH��
WKHOHVV��DV�(ONLQV�HODERUDWHV�LQ�D�FRJHQW�OLVW�RI�VXFK�LQ��
VWDQFHV��KLV��FORVH�UHDGLQJV��FDQ�OHDG�WR�D�VDOXWDU\�LQYHV��
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WLJDWLRQ�RI��WKH�PRVW�IXQGDPHQWDO�WHUPV�WKDW�DUH�XVHG�
WR�GHVFULEH�LPDJHV��RQFH�WKHVH�DUH�FRQIURQWHG�ZLWK�WKH�
YHU\�VSHFLILF��DVVXPSWLRQV��0DUVKDFN�PDNHV�DERXW�WKH�
GHILQLQJ�TXDOLWLHV�RI�QRWDWLRQ��%HIRUH�GLVFXVVLQJ�0DU��
VKDFN
V�ZRUN�DV�DQ�H[HPSODU\�WHVW�FDVH�IRU�WKH�FRQYHQ��
WLRQV�RI�GHVFULSWLYH�GLVFRXUVH��(ONLQV�WKHQ�WXUQV�WR�WKH�
ZRUN�RI�DQRWKHU�H[HPSODU\�FORVH�UHDGHU��GH�0DQ��
)ROORZLQJ�6WDWHQ��(ONLQV�ZLVKHV�WR�PDNH�WKH�SRLQW�

WKDW�FORVH�UHDGLQJ�PXVW�DOZD\V�EH�SRVLWLRQHG�DW�VRPH�
�RQH�GLVWDQFH��IURP�WKH�ZRUN�LW�UHDGV�DQG�WKDW�DQ\�SRVL��
WLRQ�LV�QHFHVVDULO\��EOLQG��WR�LWVHOI��WKDW�LV��WR�WKH�RWKHU�
UHDGLQJV�LWV�SDUWLFXODU�FORVHQHVV�YHLOV��'H�0DQ��(ONLQV�
UHFRJQL]HV��ZDV�DOUHDG\�ZHOO�DZDUH�RI�WKLV�DQG�DV�VNHSWL��
FDO�RI�WKH�IDLWK�WKDW�PHWKRGRORJLFDO��SURJUHVV��ZRXOG�
UHOLHYH�WKH�SUHVVXUH�RQ�UHDGLQJ�DV�RI�D��
QDLYH
� UHDGLQJ�
RI�OLWHUDWXUH��ZKLFK�XQGHUVWDQGV�LW�DV�D�PLPHWLF�SURM��
HFW���WKDW�LV��RQH�UHTXLULQJ�QR�VLJQLILFDQW�IRUPDO�UHDGLQJ�
DW�DOO��1RZ��WKH�HVVD\�E\�GH�0DQ�ZKLFK�(ONLQV�FLWHV��EXW�
GRHV�QRW�QDPH��LV�HQWLWOHG��6HPLRORJ\�DQG�5KHWRULF���
DQG�WKH�PHUHVW�UHDGLQJ�RI�WKDW�WLWOH�EULQJV�LQWR�YLHZ�WKH�
JHQHUDO�SUHGLFDPHQW�,�KDYH�DOOXGHG�WR�DERYH��6HPLRO��
RJ\�ZKLFK��LQ�WKH�FRXUVH�RI�WKDW�HVVD\�DQG�WKH�FRUSXV�
RI�GH�0DQ
V�ZULWLQJV��LV�LQFUHDVLQJO\�LGHQWLILHG�ZLWK�
�JUDPPDU���VHH�GH�0DQ�,���������RIIHUV� D�ZD\�RI�XQ��
GHUVWDQGLQJ�ODQJXDJH�DFFRUGLQJ�WR��WKH�FRQVLVWHQW�OLQN�
EHWZHHQ�VLJQ�DQG�PHDQLQJ�WKDW�RSHUDWHV�ZLWKLQ�JUDP��
PDWLFDO�SDWWHUQV���S������ZKLOH�UKHWRULF�LV�SUHFLVHO\�WKH�
ZD\�LQ�ZKLFK�ODQJXDJH�UHQGHUV�VXFK�D�OLQN�LQFRQVLVWHQW��
7KH�SUREOHP�LV�WKDW�JUDPPDWLFDO�SDWWHUQV�DQG�UKHWRULFDO�
RQHV�FDQQRW�EH�NHSW�DSDUW��,QGHHG��WKH\�PLJKW�EH�LGHQWL��
FDO�GRZQ�WR�WKH�OHWWHU��DV�GH�0DQ�SURFHHGV�WR�GHPRQ��
VWUDWH�WKURXJK�H[DPSOHV�RI�UKHWRULFDO�TXHVWLRQV�UDLVHG�
HTXDOO\�E\�WKH�IDPRXVO\�PXQGDQH��$UFKLH�%XQNHU�ZKR��
OLNH�XV���PLJKW�OLNH�WR�JHW�RQ�ZLWK�YDJXHU�PHDQLQJV���
DQG�WKH�IDPRXVO\�P\VWLFDO��<HDWV
V��OHDI��DQG��EORV��
VRP����GDQFHU��DQG��GDQFH���ZKRVH�LPSHFFDEOH�JUDP��
PDWLFDO�IRUP�OHDYHV�WKHLU�PHDQLQJ�QR�OHVV�LQ�GRXEW��SS��
��L���� $QG�WKLV�SDUWLFXODU�PDQLIHVWDWLRQ��QRW�WKH�RQO\�
RQH�EXW��LQ�WKH�SUHVHQW�FRQWH[W��DQ�HVSHFLDOO\�FRQVSLFX��
RXV�RQH��RI�WKH�SUREOHP�RI�WKH�IXQGDPHQWDOO\�GRXEOH�
VWDWXV�RI�ODQJXDJH�WR�ZKLFK�GH�0DQ�GHYRWHG�KLV�ZRUN��
WKH�SUREOHP��DV�GH�0DQ�IUHTXHQWO\�SXW�LW��RI�QRW�EHLQJ�
DEOH�WR�NQRZ�RU�WR�UHDG��ZKDW�ODQJXDJH�PLJKW�EH�XS�WR��
�S��L���LV� QRW�D�IXQFWLRQ�RI�WKH��GLVWDQFH��IURP�ZKLFK�
RQH�UHDGV��KRZ��FORVH��RU�KRZ�IDU��RU�KRZ�IDVW�RU�KRZ�
VORZ���6SDWLDO�PHWDSKRUV�WKDW�GLVJXLVH�WKH�GLIILFXOWLHV�LQ��
KHUHQW�LQ�DOO�UHDGLQJ��WKHVH�WHUPV�IXQFWLRQ�QRQUKHWRUL��
FDOO\�RQO\�DW�WKH�RSWRPHWULVW
V�RIILFH�RU�DW�WKH�ZKHHO��
ZKHQ� ZKDW� RQH� UHDGV� LV� E\� GHILQLWLRQ�SXUHO\�RU�
XQLYRFDOO\�FRQYHQWLRQDO�RU�V\PEROLF��VXFK�DV�GLVFRQ��
QHFWHG�OHWWHUV�RI�GHVFHQGLQJ�VL]H�RU�WKH�QXPEHU�RI�DQ�
DSSURDFKLQJ�H[LW�RU� ZKHQ�RQH��UHDGV��DV�0DUVKDFN�
GRHV��,Q�GHFLGLQJ�WKDW�WKH�PDUNV�RQ�3DOHROLWKLF�DUWLIDFWV�
ZRUWK�FRQVLGHULQJ�DUH�QRWDWLRQV�DQG�LQ�OLQNLQJ�WKHVH�QR��
WDWLRQV�WR�D�VSHFLILF�PRWLYH��WKH�OXQDU�WKHRU\���0DUVKDFN�
KDV�FHUWDLQO\�PDGH�WKHVH�DUWLIDFWV�OHJLEOH��<HW��DV�(ONLQV�
GHPRQVWUDWHV�LQGLUHFWO\��LW�LV�QRW��FORVH�UHDGLQJ���RU�
�WKH�LPSRVVLELOLW\�RI�FORVH�UHDGLQJ���WKDW�LV�DW�LVVXH�LQ�
0DUVKDFN
V�PHWKRG��GHFDGHV�RI�SDLQVWDNLQJ�PLFURVFRSLF�

UHVHDUFK�FDQ�DQG�ZLOO�SURGXFH�VHOHFWLYH�UHVXOWV��:KDW�LV�
DW�LVVXH�LV�ZKDW�LV�DORQH�GHHPHG�WR�EH�PHDQLQJIXO�DQG�
ZKDW�WKDW�PHDQLQJ�LV��DQG�LQ�WKLV�0DUVKDFN�LV�HYHU\WKLQJ�
EXW�D��FORVH�UHDGHU��LQ�WKH�VHQVH�(ONLQV�DVVRFLDWHV��DOEHLW�
�LPSRVVLEO\���ZLWK�GH�0DQ��(ONLQV�VWDWHV�WKDW�KH�KDV�
QRW�FRQVLGHUHG�FORVH�UHDGLQJV�ZKRVH��REMHFW�LV�OLQJXLV��
WLF���QRU��LQ�GLVFXVVLQJ�FORVHQHVV��LV�KH�FRQFHUQHG�ZLWK�
�MXVW�FORVHU�ORRNV�DW�PHDQLQJOHVV�PDUNV���<HW�E\�DVVLPL��
ODWLQJ�0DUVKDFN
V�OLWHUDOO\�PLFURVFRSLF�ZRUN�WR��FORVH�
UHDGLQJ���E\�LGHQWLI\LQJ�FORVHQHVV�ZLWK�WKH�ILQGLQJ�RI�
�PHDQLQJ� LQ� VXFFHVVLYHO\� VPDOOHU� VLJQLI\LQJ�
XQLWV��WKDW� LV��E\�LPSOLFLWO\�FRQIODWLQJ��LPDJH��DQG�
�WH[W��KH� ERWK�SUHVXPHV�D�OLQJXLVWLF�SDUDGLJP�DQG�GH��
QLHV�LW��DV�ULJKWO\�KH�VKRXOG��0DUVKDFN
V�ULJRURXV�PHWKRG�
IRU��UHDGLQJ��D�FRXQWDEOH�VHTXHQFH�RPLWV�ZKDW�LW�PXVW��
�VLJQV����V\PEROV���DQG��GHFRUDWLRQ��WKH� �UKHWRULF���
RQH�FRXOG�VD\��RI�KLVWRULFDOO\�LOOHJLEOH�HQJUDYLQJV�DV�
ZHOO�DV�WKHLU�SHUPDQHQWO\�LOOHJLEOH��\HW�ULJRURXVO\�LQGLV��
WLQJXLVKDEOH�GRXEOH���PHDQLQJOHVV�PDUNV���,Q��UHDGLQJ��
WKH�PDUNV�RI��YLVXDO�DUWLIDFWV��ZKRVH�LGHQWLW\��PHDQLQJ��
DQG�FRQILJXUDWLRQ�PXVW�DOO�EH�XS�IRU�JUDEV��0DUVKDFN�LV�
E\�QR�PHDQV�UHDGLQJ�ODQJXDJH��ZKRVH�GXSOLFLW\�RU�DPEL��
JXLW\�RI�PHDQLQJ�DULVHV�LQVWHDG�IURP�WKH�IDFW�WKDW�LWV�
HOHPHQWV�DQG�UHODWLRQV�DUH�LQGHHG�DOUHDG\�GHWHUPLQHG�
EXW�DOZD\V�LQ�RQH�WRR�PDQ\�ZD\V��
0DUVKDFN�LV��UHDGLQJ��LPDJHV��DQG�LI�KH�WUDQVFRGHV�

WKHP�LQWR� WKH�PRVW� VLQJOH�PLQGHG�RI�PHDQLQJV�
�QRWDWLRQV�UHFRUGLQJ�WKH�SKDVHV�RI�WKH�PRRQ��DQG� GRHV�
VR�ZLWKRXW�UHIXWDWLRQ��LW�LV�QRW�RQO\�EHFDXVH�SUHKLVWRULF�
DUWLIDFWV�SUHFOXGH�DOO�FRPSDUDWLYH�SRLQWV�GH�UHSHUH�EXW�
EHFDXVH��YLHZHG�ULJRURXVO\��VXFK�EDVHV�IRU�FRPSDULVRQ�
DUH�SUHFOXGHG�E\�DOO�LPDJHV�DQG�QRW�RQO\�SUHKLVWRULF�DUWL��
IDFWV��-XVW�DV�LPDJHV��XQOLNH�ODQJXDJH��UDQJH�PLPHWLFDOO\�
IURP�LFRQLF�UHSUHVHQWDWLRQV�WR��PHDQLQJOHVV�PDUNV���
0DUVKDFN
V��UHDGLQJ��RI�LPDJHV�GHPRQVWUDWHV�WKH�LP��
SRVVLELOLW\�RI�UHDGLQJ�LPDJHV�LQ�OLQJXLVWLF�WHUPV��+RZ��
HYHU��ORQJ��ZH�PD\�WXUQ��RXU�FRQYHUVDWLRQV�LQZDUG��VR�
DV�WR�LQWHUURJDWH��WKH�FHQWUDO�WHUPV�LQ�RXU�GLVFRXUVH�
DERXW�LPDJHV���WKRVH�WHUPV�ZLOO�QRW�EH�WKH�WHUPV�RI�ODQ��
JXDJH��DQG�0DUVKDFN
V�WUDQVFRGLQJ�RI�LPDJH�LQWR�VLQJOH��
PLQGHG�QRWDWLRQV�ZLOO�QRW�EH�UHIXWHG��,W�LV�QRW�WKDW�0DU��
VKDFN�UHDGV�WRR�FORVHO\�IRU�FRPIRUW�RU�QRW�FORVHO\�HQRXJK�
EXW�UDWKHU�WKDW��IRU�WKH�VDPH�UHDVRQV�WKDW�UHDGLQJ�ZLWK�
FHUWDLQW\�LV�LQGHHG�LPSRVVLEOH�RQ�GH�0DQ
V�YLHZ��LW�LV�
LPSRVVLEOH�WKDW�0DUVKDFN�ZRXOG�LQGHHG�EH�UHDGLQJ��7R�
GR�VR�KH�ZRXOG�ILUVW�KDYH�WR�LQYHQW�FRQYHQWLRQV�FRQFHUQ��
LQJ�DOO�WKH�PDUNV�ZKHWKHU�UHSHDWHG�RU�QRW�WKDW� KH�
SHUFHLYHV�DQG��LI�WKDW�ZHUH�QRW�HQRXJK��LQYHQW�WKRVH�FRQ��
YHQWLRQV�GRXEO\�DQG�DW�FURVV�SXUSRVHV�DV�JUDPPDWLFDO�
IRUPV��IRU�H[DPSOH��DQG�UKHWRULFDO�GHIRUPDWLRQV��DV�
VHPLRVLV�DQG�DV�WURSH��&RPSDUHG�ZLWK�WKH�LQFRPSDUDEOH�
RULJLQ�RI�DQ\�DQG�HYHU\�ODQJXDJH��GHFDGHV�VSHQW�EHIRUH�D�
PLFURVFRSH�UHFRUGLQJ�PDUNLQJV�ODFNLQJ�GLVWLQFW�LGHQWLW\�
DQG�SUHFHGHQW�PD\�VHHP�DV�VWUDLJKWIRUZDUG�DV�QRWLQJ��
VD\��WKH�SKDVHV�RI�WKH�PRRQ��
%\�FRQIXVLQJ�ZKDW�0DUVKDFN�GRHV�ZLWK�UHDGLQJ��(ON��

LQV�HQGV�XS�KHUH�ZLWK�ZKDW�KH�HOVHZKHUH�DWWULEXWHV�WR�
1HOVRQ�*RRGPDQ��D� SUHFLVHO\�DUWLFXODWHG�PRGHO�RI�WKH�
FRQIXVHG�GHQVLW\�RI�WKRXJKW�ZH�EULQJ�WR�LPDJHV��D�FOHDU�
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(/.,16� 7KH�,PSRVVLELOLW\�RI�&ORVH�5HDGLQJ�_���,�,�

UHIOHFWLRQ�RI�VRPHWKLQJ�WKDW�LV�RULJLQDOO\�XQFOHDU��DQG�
IRU�WKDW�VDPH�UHDVRQ��DV�KH�FOHDUO\�UHFRJQL]HV��D��PLV��
UHDGLQJ���(ONLQV�,���D�� ������

$/(;$1'(5� 0$56+$&.�
3HDERG\�0XVHXP�RI�$UFKDHRORJ\�DQG�(WKQRORJ\��
+DUYDUG�8QLYHUVLW\��&DPEULGJH��0DVV����,���� 8�6�$��
���;,� ���

'HVSLWH�WKH�WLWOH�WR�(ONLQV
V�HVVD\�DQG�KLV�FDUHIXO�ORJLFDO�
DQG�SKLORVRSKLFDO��FORVH�UHDGLQJ��RI�P\��FORVH�UHDG��
LQJV��RI�D�QXPHULFDOO\�VPDOO�EXW�LPSRUWDQW�FODVV�RI�8S��
SHU�3DOHROLWKLF�HQJUDYLQJV�
�LW�LV�QRW�WKH�SKLORVRSKLFDO�
�LPSRVVLELOLW\��RI�FORVH�UHDGLQJ�WKDW�LV�D�SURSHU�VXEMHFW�
IRU�GLVFXVVLRQ�EXW�WKH�KLVWRULFDO�QDWXUH�RI�FORVH�UHDGLQJ�
DQG�WKH�QDWXUH�RI�WKH�GLDFKURQLF�FKDQJHV�DQG�GHYHORS��
PHQWV�WKDW�RFFXU�LQ�FORVH�UHDGLQJV�ZLWKLQ�GLIIHUHQW�
UHDOPV�RI�LQTXLU\��
6LQFH�WKH�LQYHQWLRQ�RI�WKH�PLFURVFRSH�DQG�WHOHVFRSH�

DQG�WKHLU�PXOWLWXGLQRXV�DGMXQFW�WHFKQRORJLHV��LW�KDV�
EHHQ�DQ�LQFUHDVH�LQ�WKH�UDQJH�DQG�VFDOH�RI�FORVH�UHDGLQJV�
DQG�WKH�DQDO\WLFDO�GDWD�GHULYHG�IURP�WKHVH�UHDGLQJV�WKDW�
KDYH��LQ�ODUJH�PHDVXUH��GHILQHG�DQG�GHVFULEHG�SURJUHVV�
LQ�VFLHQFH��:KDW�(ONLQV�GHVFULEHV��FXPXODWLYHO\��DV�WKH�
�LPSRVVLELOLWLHV��RI�FORVH�UHDGLQJ�DUH��DFWXDOO\��WKH�TXHV��
WLRQV��XQFHUWDLQWLHV��DVVD\V��LQQHU�GLVFRXUVHV�DQG�DUJX��
PHQWV��DQG�WHVWV�WKDW�DFFRPSDQ\�WKH�GHYHORSPHQW�RI�
DQ\�LQQRYDWLYH�LQTXLU\��7KHVH�GHILQH�RU�GHVFULEH�QRW�
�LPSRVVLELOLW\��EXW��UDWKHU��D�VHOI�FRUUHFWLQJ�SURFHVV��
7KLV� LV� H[HPSOLILHG�E\�(ONLQV
V�GLVFXVVLRQ�RI�WKH�

%DUPD�*UDQGH�SHEEOH��7KDW�SHEEOH�ZDV�SXEOLVKHG�LQ�
,���� EXW�KDG�EHHQ�H[DPLQHG�LQ�WKH�ILUVW�GD\V�RI�P\�UH��
VHDUFK��DURXQG�,����� 7KH�SHEEOH�ZDV�RPLWWHG�IURP�WKH�
VHFRQG�HGLWLRQ�RI�P\�ERRN��0DUVKDFN�LJJLE��EHFDXVH�
VXEVHTXHQW�UHVHDUFK�KDG�LQGLFDWHG�WKDW�LW�GLG�QRW�FRQ��
IRUP�WR�DQ\�WUDGLWLRQ�RU�PRGH�RI�8SSHU�3DOHROLWKLF�QRWD��
WLRQ��,�H[SODLQHG�WKLV�WR�(ONLQV�DQG�VHQW�KLP�WKH�L��L�
HGLWLRQ��EXW�KH�GHFLGHG�WR�NHHS�WKH�%DUPD�*UDQGH�SHEEOH�
DV�SDUW�RI�WKH�VWUXFWXUH�RI�KLV�DUJXPHQW��7KH�FKDQJH�LQ�
P\�DVVHVVPHQW�RI�WKH�%DUPD�*UDQGH�SHEEOH�ZDV�SDUW�RI�
WKH�QRUPDO�SURFHVV�RI�D�GHYHORSLQJ��VHOI�FRUUHFWLQJ�LQ��
TXLU\��,Q�WKH�VHFRQG�HGLWLRQ�RI�5RRWV�RI�&LYLOL]DWLRQ��
LQVWHDG�RI�WKH�%DUPD�*UDQGH�SHEEOH�,�LQFOXGHG��IRU�,WDO\��
WKH�DQDO\VLV�RI�DQ�HQJUDYHG�FRPSRVLWLRQ�FRQWDLQLQJ�DQ�
LQWHUWZLQHG�DFFXPXODWLRQ�RI�VHUSHQWLQH���PDFDURQL��
PRWLIV��L��LE�LR������ 0\�RQJRLQJ�UHVHDUFK�KDG�IRXQG�
WKDW�DFFXPXODWLRQV�RI�WKLV�PRWLI�ZHUH�SUHVHQW�LQ�HYHU\�
UHJLRQ�RI�8SSHU�3DOHROLWKLF�(XURSH��LQFOXGLQJ�WKH�
)UDQFR�&DQWDEULDQ�FDYHV��7KRXJK�WKHVH�VHUSHQWLQH�PR��
WLIV�ZHUH�QRW��QRWDWLRQV���WKH\�ZHUH�XELTXLWRXVO\�DQG�
DSSDUHQWO\�SHURGLFDOO\�DFFXPXODWHG��7KH\�PD\��WKHUH��
IRUH��KDYH�EHHQ�SDUW�RI�8SSHU�3DOHROLWKLF�FXOWXUDO��V\P��
EROLF�WDSHVWULHV�WKDW�LQFOXGHG�QRWDWLRQ��0DUVKDFN�,�����
,����� ,���D�� L��LE�� L����� ,���F��� ,Q�SODFH�RI�WKH�GLVFXV��
VLRQ�RI�WKH�%DUPD�*UDQGH�SHEEOH�,�LQVHUWHG�P\�DQDO\VLV�

L��6HH�P\�UHSRUW�LQ�WKLV�LVVXH��0DUVKDFN�LJJ�E��IRU�RWKHU�FODVVHV�
DQG�P\�FORVH�UHDGLQJ�RI�FDYH�SDLQWLQJV��

RI�WKH�*URWWH�GX�7DL�QRWDWLRQ��(ONLQV
V�ILJV����DQG�����DQ�
DQDO\VLV�LQ�QR�VHQVH�EDVHG�RQ�D��FORVH�UHDGLQJ��RI�WKH�
W\SH�(ONLQV�GHVFULEHV��
7KH�7DL�FRPSRVLWLRQ��LQFLVHG�RQ�ERWK�IDFHV�RI�D�IUDJ��

PHQW�RI�ERQH��KDG�DQ�LQWHUQDO�FRPSOH[LW\�DQG��WKHUHIRUH��
DQDO\WLFDO�SUREOHPV�WKDW�ZHUH�JUHDWHU�WKDQ�DQ\�,�KDG�\HW�
VHHQ�FRPSOH[LWLHV��LQ�IDFW��WKDW�FRXOG�QRW�EH�DVVHVVHG�
E\�PLFURVFRS\��7KLV�FRPSOH[LW\�ZDV�GXH�QRW�WR�WKH�
FURVV�VHFWLRQDO�GDWD�RI�SDUWLFXODU�PDUNV�RU�WR�DQ\�XQFHU��
WDLQW\�LQ�FRXQWLQJ�VHWV�DQG�VXEVHWV�EXW�WR�WKH�JUHDW�QXP��
EHU�DQG�YDULHW\�RI�WKH�SUREOHP�VROYLQJ�VWUDWHJLHV�WKDW�
VHHPHG�WR�KDYH�EHHQ�LQYROYHG�LQ�VWUXFWXULQJ�DQG�DFFX��
PXODWLQJ�WKH�FRPSRVLWLRQ��,�SXEOLVKHG�D�QRWH�VWDWLQJ�
WKDW�WKH�FRPSRVLWLRQ�VHHPHG�WR�EH��QRWDWLRQDO��EXW�WKDW�
SURSHU�SXEOLFDWLRQ�ZRXOG�KDYH�WR�DZDLW�IXUWKHU�VWXG\�
�0DUVKDFN�,������ 7KDW�VWXG\�WRRN��R�\HDUV�DQG�LQYROYHG�
GLUHFW��ILUVWKDQG�VWXG\�RI�WKH�SUREOHP�VROYLQJ�VWUDWHJLHV�
DQG�WUDGLWLRQV�IRXQG�LQ�WKH�QRWDWLRQDO�V\VWHPV�DQG�QRWD��
WLRQDO�DUWLIDFWV�RI�SUHOLWHUDWH�SHRSOHV�LQ�HYHU\�SDUW�RI�WKH�
ZRUOG��VHH�0DUVKDFN�,���E��L���D��L���E��LJJLD���7KHVH�
ZHUH�QRW�FORVH�UHDGLQJV�RI�LQFLVHG�FURVV�VHFWLRQV�RU�RI�
VWDWLF�LPDJHV�EXW�FRJQLWLYH�VWXGLHV�RI�WKH�GLYHUVH�PRGHV�
RI�YLVXDO�SUREOHP�VROYLQJ�GHYLVHG�E\�GLIIHUHQW�FXOWXUHV�
IRU�HQFRGLQJ��VWUXFWXULQJ��DQG�VHTXHQFLQJ�D�QRWDWLRQ��,Q�
RQH�LQVWDQFH�D�FDOHQGDU�ERDUG�KDG�EHHQ�NHSW�E\�D�0D\D�
VKDPDQ�QRW�E\�LQFLVLQJ�EXW�ZLWK�FKDUFRDO��DQG�VR�WKH�
DQDO\VLV�ZDV� FRQGXFWHG�E\�LQIUDUHG�SKRWRJUDSK\��0\�
DQDO\VLV�RI�WKH�VHTXHQFH�RI�PDUNLQJ��ZKLFK�,�GHWHUPLQHG�
LQYROYHG�WKH�PDUNLQJ�RI�VKRUW�VXEVHWV�RQ�FHUWDLQ�GD\V�
LQ�RUGHU�WR�EXLOG��FXPXODWLYHO\��WKH�ODUJHU�VHWV�RI�D�VWUXF��
WXUHG��PRQWK��DQG�WR�DFFXPXODWH��VHTXHQWLDOO\��WKH�
PRQWKV�RI�D�FXOWXUDO��\HDU���ZDV�FRQILUPHG�E\�WKH�HWK��
QRJUDSKHU�ZKR� KDG� FROOHFWHG�WKH�ERDUG��0DUVKDFN�
,���E���0\�DQDO\VLV�RI�D�FDOHQGDU�VWLFN�NHSW�E\�WKH�<D��
NXW�RI�6LEHULD�UHYHDOHG�WKH�VDPH�W\SH�RI�ERXVWURSKHGRQ�
VHTXHQFLQJ�WKDW�,�KDG�IRXQG�RQ�WKH�7DL�SODTXH��0DUVKDFN�
LJJLD��� 7KH� VWXGLHV�DOVR� LQYROYHG�FRQVXOWDWLRQ�ZLWK�
QHXURVFLHQWLVWV�DQG�FRJQLWLYH�VFLHQWLVWV��ZKR�VXSSRUWHG�
ERWK�WKH�PRGH�RI�DQDO\VLV�DQG�WKH�ILQGLQJV��0DUVKDFN�
L���E���7KH�7DL� DQDO\VLV�ZDV�QRW��WKHUHIRUH��D��FORVH�
UHDGLQJ��RI�WKH�W\SH�WKDW�(ONLQV�LPDJLQHV��
,�KDG�IRXQG�LQ�P\�ORQJ�LQTXLU\�WKDW�PRVW�RI�WKH�QRWD��

WLRQV�LQ�WKH�HWKQRJUDSKLF�UHFRUG�FRQWDLQHG��LQ�D�VLQJOH�
FRPSRVLWLRQ��GLIIHUHQW�IRUPV�RI�V\PERO��VLJQ��DQG�UHIHU��
HQFH� DQG� LQYROYHG�VHTXHQFHV� RI�GLIIHUHQW�SUREOHP��
VROYLQJ�VWUDWHJLHV��&RQVHTXHQWO\��ZKHQ�,�UHWXUQHG�WR�WKH�
7DL�SODTXH�,�VDZ�QRW�D�VWDWLF�LPDJH�EXW�D�VHTXHQFH�RI�
SUREOHP�VROYLQJ�VWUDWHJLHV�DW�GLIIHUHQW�SRLQWV�RU�SRVL��
WLRQV�LQ�WKH�DFFXPXODWLRQ��VWUDWHJLHV�WKDW�,�KDG�HQFRXQ��
WHUHG�DQG�VWXGLHG�EHIRUH��,�VDZ�WKH�UHVXOWV�RI�WKDW�TXDU��
WHU�FHQWXU\�ORQJ�LQTXLU\��:KHQ�(ONLQV�ORRNV�DW�WKH�7DL�
SODTXH��KRZHYHU��KH�VHHV�D�VWDWLF�LPDJH��ZLWK�XQUHODWHG�
JURXSLQJV�DW�WKH�OHIW�WKDW�VHHP�WR�RFFXU�DV�YLVXDO�LQWUX��
VLRQV��:H�KDYH��WKHQ��WZR�DWWHPSWV�DW��FORVH�UHDGLQJ��
LQYROYLQJ�GLIIHUHQW�OHYHOV�RI�H[SHULHQFH�DQG�H[SHUWLVH��
,�GHVFULEH�RQH�VHW�RI�WKH�VWUDWHJLHV�IRXQG�RQ�WKH�OHIW�

VLGH�RI�WKH�7DL� FRPSRVLWLRQ��(ONLQV
V�ILJ������6HWV�RI�
PDUNV�DUH�HQJUDYHG�DERYH�DQG�EHORZ�WKH�FRQWDLQLQJ�
OLQHV��&�*�� �0DUVKDFN�LJJLD�����ILJ��,���� D�SURFHVV�WKDW�
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RFFXUV�QRZKHUH�HOVH�LQ�WKH�7DL�FRPSRVLWLRQ��ILJ������$W�
WKH�IDU�ULJKW��ILJ������ZKHQ�VSDFH�IRU�PDUNLQJ�ZDV�QHHGHG�
DQG�RQH�RI�WKH�LQFLVHG�KRUL]RQWDO�FRQWDLQLQJ�OLQHV��(��UDQ�
LQWR�WKH�EURNHQ�HGJH�RI�WKH�ERQH��WKDW�FRQWDLQLQJ�OLQH�
ZDV�H[WHQGHG�GRZQZDUG��YHUWLFDOO\��DQG�FRQWLQXHG�WR�EH�
PDUNHG��LW�WKHQ�DVFHQGHG�WR�PHHW�WKH�KRUL]RQWDO�OLQH�
�)���ZLWK�WKH�DVFHQGLQJ�YHUWLFDO�DOVR�EHLQJ�PDUNHG��WKH�
PDUNLQJ�WKHQ�FRQWLQXHG�RQ�URZ�)��$W�WKH�IDU�OHIW��KRZ��
HYHU��WKH�SUREOHP�RI�LQDGHTXDWH�VSDFH�WRRN�D�GLIIHUHQW�
IRUP��ILJ������7KH�VPDOO�PDUNV�LQFLVHG�DERYH�WKH�FRQ��
WDLQLQJ�OLQHV��&�*�� KDG�EHHQ�PDUNHG�ILUVW��ZKLOH�WKH�
PDUNV�EHORZ�WKH�FRQWDLQLQJ�OLQHV�KDG�DSSDUHQWO\�EHHQ�
LQFLVHG�ILYH�WR�VL[�PRQWKV�ODWHU�LQ�UHVSRQVH�WR�WKH�ODFN�RI�
VSDFH�FUHDWHG�E\�WKH�YHUWLFDO�]LJ]DJ��ILJ������VHH�0DUVKDFN�
LJJLD��� ,Q�WKLV�DUHD�WKH�XSSHU�DQG�ORZHU�VHWV�ZHUH�OHVV�
WKDQ�D�PLOOLPHWHU�DSDUW��\HW�WKH\�KDG�DSSDUHQWO\�EHHQ�
LQFLVHG�DSSUR[LPDWHO\�KDOI�D�\HDU�DSDUW��)RU�WKH�HQJUDYHU�
WKLV�ZDV�HDV\�WR��UHDG���IRU�PH��KRZHYHU��LW�KDG�SRVHG�
D�SUREOHP�IRU�WZR�GHFDGHV��)RU�D�QRYLFH�YLHZHU�VXFK�DV�
(ONLQV�DQG�RQH�XQIDPLOLDU�ZLWK�QRWDWLRQ�DV�D�SUREOHP��
VROYLQJ�PRGH��ILJXUHV���DQG���DUH��RI�QHFHVVLW\��SHU��
SOH[LQJ�VWDWLF�LPDJHV��6LJQLILFDQWO\��LW�ZDV�QRW�PLFURV��
FRS\�WKDW�OHG�WR�WKH�DERYH�SURFHVVXDO�GHWHUPLQDWLRQ��
WKRXJK�PLFURVFRS\�ZDV�XVHG�WR�VWXG\�WKH�FURVV�VHFWLRQV�
DQG�WR�GHWHUPLQH�ZKHUH�D�ORZHU�PDUN�FURVVHG�D�KRUL]RQ��
WDO�RU�FURVVHG�D�XQLW�PDUN�RQ�WKH�XSSHU�UHJLVWHU��7KH�
GHWHUPLQDWLRQ�ZDV��HVVHQWLDOO\���FRJQLWLYH���D�UHVXOW�RI�
ORQJ�\HDUV�RI�LQTXLU\�LQWR�PRGHV�RI�SUREOHP�VROYLQJ�LQ�
QRWDWLRQ��7R� UHFDSLWXODWH��FORVH�UHDGLQJ�E\�D� QRYLFH�
WHQGV�WR�VHH�WKH�VWDWLF�SULQWHG�LPDJH��VWXGGHG�ZLWK�LQH[��
SOLFDEOH�LQWUXVLRQV��WKH��H[SHUW��YLHZHU��KRZHYHU��VHHV�
D�VHTXHQFH�DQG�SURFHVV�RI�SUREOHP�VROYLQJ�WKDW�FDQ�RQO\�
EHORQJ�WR�QRWDWLRQ�DQG�QRW�WR��GHFRUDWLRQ��D� SURFHVV�
WKDW�DSSDUHQWO\�RFFXUUHG�RYHU�D� VLJQLILFDQW�SHULRG�RI�
WLPH��,W�LV��RI�FRXUVH��SRVVLEOH�WKDW�D��FORVHU��UHDGLQJ�E\�
VFDQQLQJ�HOHFWURQ�PLFURVFRS\�ZLOO�DOWHU�FHUWDLQ�DVSHFWV�
RI�WKH�DERYH�UHDGLQJV��EXW�,�GRXEW�WKDW�LW�ZLOO�FKDQJH�D�
GHWHUPLQDWLRQ�RI�WKH�HVVHQWLDO�SURFHVV��
6LQFH�WKH�SUREOHP�LQ�FORVH�UHDGLQJ�LV�QRW�PHUHO\�WKDW�

RI��FORVHU�VHHLQJ��EXW�RI�LQWHOOLJHQW��H[SHUW�VHHLQJ��LW�LV�
QHFHVVDU\�WR�DGGUHVV�D�GLIIHUHQW�DVSHFW�RI�WKH�SUREOHP�
WKDW�(ONLQV�UDLVHV��RQH�WKDW�FRQFHUQV�QRW�WKH��LPSRVVL��
ELOLW\��RI�FORVH�UHDGLQJ�EXW�UDWKHU�WKH�OLPLWDWLRQV�DQG�
HUURUV�WKDW�FDQ�RFFXU�LQ�WKH�UHVHDUFK�RI�WKRVH�ZKR�FODLP�
WKDW�WKH\�KDYH�LQVWLWXWHG�IDU��FORVHU��DQG�WKHUHIRUH�PRUH�
�VFLHQWLILF��IRUPV�RI�UHDGLQJ�8SSHU�3DOHROLWKLF�HQJUDY��
LQJ��,PSURYHG�WHFKQRORJ\�DQG��FULWHULD���LW�LV�FODLPHG��
FDQ� E\�WKHPVHOYHV�EULQJ�EHWWHU�XQGHUVWDQGLQJ�DQG��
WKHUHIRUH��YDOLGDWH�RU�LQYDOLGDWH�WKH�QRWDWLRQDO�K\SRWKH��
VLV��7KLV�PD\�VHHP�WKH�FRQYHUVH�RI�WKH�SUREOHP�UDLVHG�
E\�(ONLQV��EXW�LW�JRHV�WR�WKH�HVVHQFH�RI�WKH�VDPH�SURE��
OHP��KRZ�RQH��VHHV��ZKDW�RQH��VHHV��DQG�GRHV�QRW�VHH�
ZKDW�RQH�KDV�QRW�EHHQ�SURSHUO\�SUHSDUHG�WR�VHH��
)UDQFHVFR�G
(UULFR��VHHNLQJ�WR�WHVW�DQG�LQYDOLGDWH�WKH�

8SSHU�3DOHROLWKLF�QRWDWLRQDO�K\SRWKHVLV��XVHG�VFDQQLQJ�
HOHFWURQ�PLFURVFRS\�DQG�H[SHULPHQWDO�WHVWV�WR�GHWHU��
PLQH�WKH�QDWXUH�RI�LQFLVHG�FURVV�VHFWLRQV�DQG�WKH�
FKDQJHV�WKDW�RFFXU�WR�DQ�HQJUDYLQJ�SRLQW�DQG�HQJUDYHG�
FURVV�VHFWLRQ�XQGHU�FRQGLWLRQV�RI�XVH��+H�WKHQ�DSSOLHG�
WKLV�WHFKQRORJ\�WR�WKH�VWXG\�RI�D�VHW�RI�L���LQFLVHG�SHE��

EOHV�IURP�WKH�)UHQFK�$]LOLDQ��SRVW�8SSHU�3DOHROLWKLF���
+H�IRXQG�WKDW�HDFK�RI�WKHVH�SHEEOHV�KDG�EHHQ�LQFLVHG�DW�
RQH�WLPH�DQG�ZLWK�D�VLQJOH�SRLQW�DQG�FRQFOXGHG�IURP�
WKLV�WKDW�QRWDWLRQ�GLG�QRW�H[LVW�LQ�WKH�8SSHU�3DOHROLWKLF�
�G
(UULFR�L���E�� ,������ +H�KDG��KRZHYHU��HODERUDWHO\�DQG�
H[KDXVWLYHO\�VWXGLHG�D�VHW�RI�SHEEOHV��GHFRUDWHG��ZLWK�
D�PRWLI��7R�DQ\RQH�IDPLOLDU�ZLWK�QRWDWLRQ�LW�ZDV�FOHDU�
WKDW�WKHVH�$]LOLDQ�SHEEOHV�KDG�QRQH�RI�WKH�FKDUDFWHULV��
WLFV�RU�FULWHULD�RI�WKH�8SSHU�3DOHROLWKLF�QRWDWLRQV�,�KDG�
SXEOLVKHG��7KHLU�SULPDU\�FKDUDFWHULVWLF�IRU�DQDO\VLV�DQG�
D�WHVW�RI�WKH�QRWDWLRQDO�K\SRWKHVLV�ZDV�WKDW�WKH\�ZHUH�
DYDLODEOH��WKH\�ZHUH�HQJUDYHG��DQG�WKH\�FRQWDLQHG�VHWV�
RI�PDUNV��$V�D�UHVXOW��WKH��FORVHVW�UHDGLQJ��WKDW�KDG�\HW�
EHHQ�GHYLVHG�IRU�VWXG\LQJ�HQJUDYLQJ�KDG�OHG�WR�D�IDOVH�
FRQFOXVLRQ��'
(UULFR�KDG�HUUHG�LQ�KLV�XVH�RI�D�JRRG�WHFK��
QRORJ\�E\�QRW�LQYHVWLJDWLQJ�WKH�YDULDELOLW\�DQG�FRPSOH[��
LW\�RI�WKH�FRUSXV�DQG�KDG�WKHUHIRUH�DSSOLHG�KLV��FORVH�
UHDGLQJ��WR� DQ� LQDSSURSULDWH�VDPSOH� �VHH�0DUVKDFN�
L���� F���6LJQLILFDQWO\��WKH�RQH�FRPSRVLWLRQ�LQ�KLV�VDPSOH�
WKDW�ZDV�FOHDUO\�QRWDWLRQDO�E\�KLV�RZQ�DQDO\VLV�DQG�FUL��
WHULD��5R�����G
(UULFR�L������ LQ�WKDW�LW�KDG�DQ�DFFXPXOD��
WLRQ�RI�VHWV�WKDW�KDG�EHHQ�PDGH�E\�GLIIHUHQW�SRLQWV�DQG��
DV�KH�ZURWH��ZDV�SUREDEO\�LQFLVHG��RYHU�D�SHULRG�RI�
WLPH���OHIW�KLP�SX]]OHG��DQG�VR�KH�LJQRUHG�LW�LQ�DOO�ODWHU�
SXEOLFDWLRQV��SHUVLVWHQWO\�PDLQWDLQLQJ�WKDW��DOO�� KLV�
$]LOLDQ�SHEEOHV�KDG�EHHQ�LQFLVHG�DW�RQH�WLPH�DQG�ZLWK�
RQH�SRLQW��
,�DGYLVHG�G
(UULFR�LQ�WKLV�MRXUQDO��0DUVKDFN�L����� WR�

XVH�KLV�WHFKQRORJ\�WR�VWXG\�WKH�HQJUDYHG�DFFXPXODWLRQV�
IRXQG�LQ�WKH�8SSHU�3DOHROLWKLF��XVXDOO\�RQ�IUDJPHQWHG�
SLHFHV�RI�ERQH��+H�GLG�VR�DQG�IRXQG�WKDW�QRWDWLRQ�GLG��
DIWHU�DOO��H[LVW��G
(UULFR�DQG�&DFKR� ,����� EXW�FODLPHG�
WKDW�LW�FRXOG�QRW��GHVSLWH�WKDW��EH��OXQDU���+H�KDV��LQ�
IDFW��WULHG�WR�PDLQWDLQ�WKDW�WKRXJK�WKHUH�ZDV�QRWDWLRQ�
DQG�LW�ZDV�LQFLVHG�E\�GLIIHUHQW�SRLQWV��LW�FRXOG�VWLOO�KDYH�
EHHQ�LQFLVHG�DW��RQH�WLPH���G
(UULFR�,����� EXW�VHH�0DU��
VKDFN�,���D���:KDW�W\SH�RI�QRWDWLRQ��KRZHYHU��FRXOG�
FRQFHLYDEO\�KDYH�EHHQ�LQFLVHG�DW��RQH�WLPH��GXULQJ�WKH�
8SSHU�3DOHROLWKLF�WKDW��OLNH�WKDW�7DL�QRWDWLRQ��FRQVLVWHG�
RI�D�OLQHDU��VHTXHQWLDO��DFFXPXODWLRQ�RI�RYHU�D�WKRXVDQG�
PDUNV�EURNHQ�GRZQ�LQWR�VHWV��VXEVHWV��DQG�VXSHURUGLQDWH�
VHWV"�'
(UULFR�KDV�QRW�DWWHPSWHG�WR�DGGUHVV�WKLV�SURE��
OHP��,QVWHDG��KH�QRZ�FODLPV�WKDW�KH�KDV�GLVFRYHUHG��WKH�
RULJLQV�RI�ZULWLQJ���EXW�WKHUH�LV�QRWKLQJ�LQ�WKH�7DL�FRP��
SRVLWLRQ�RU�LQ�DQ\�RI�WKH�QRWDWLRQDO�FRPSRVLWLRQV�WKDW�
KH�KDV�UHFHQWO\�VWXGLHG�WKDW�LQ�DQ\�ZD\�PHHWV�WKH�FULWH��
ULD�IRU��ZULWLQJ���
,�HDUOLHU�QRWHG�WKDW�WKH�PLFURVFRSH�DQG�WHOHVFRSH�KDYH�

KHOSHG�WR�GHILQH�DQG�GHVFULEH�SURJUHVV�LQ�VFLHQFH��%XW�
WHFKQRORJ\�LV�QRW�VFLHQFH��DQG�PLFURVFRS\��QR�PDWWHU�
KRZ��FORVH��RU�SUHFLVH��GRHV�QRW�DORQH�DQG�PHUHO\�E\�
LWV�XVH�SURYLGH�HLWKHU�XQGHUVWDQGLQJ�RU�NQRZOHGJH��$Q\�
�FORVH�UHDGLQJ��UHTXLUHV�VRPH�OHYHO�RI�FRQFHSWXDO�SUHSD��
UDWLRQ�IRU�SURSHU�LQWHUSUHWDWLRQ�RI�WKH�GDWD�REWDLQHG��
,�FORVH�ZLWK�D�GLVFXVVLRQ�RI�VRPH�RI�WKH�HUURUV�PDGH�

E\�(ONLQV��
L�� 0DUVKDFN�FODLPV�WKDW��QRWDWLRQ�LV�
LQWHQWLRQDO
�����

6ORSS\�RU�KDSKD]DUG�PDUNLQJV�DUH�PRUH�OLNHO\�WR�EH�GHF��
RUDWLYH����� D�PDUNHG�DUWLIDFW�PD\�EH�HLWKHU�GHFRUDWLYH�RU�
QRWDWLRQ�EXW�QRW�ERWK���1RW�VR��,W�LV�RQH�RI�WKH�SULPDU\�
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(/.,16� 7KH�,PSRVVLELOLW\�RI�&ORVH�5HDGLQJ�,��,��

ILQGLQJV�RI�P\�UHVHDUFK�WKDW�WKHUH�DUH�GLIIHUHQW�W\SHV�DQG�
FODVVHV�RI�PDUNLQJ��LQFOXGLQJ�XQVWUXFWXUHG�LQWHQWLRQDO�
IRUPV�RI��VORSS\��ULWXDO�PDUNLQJ�WKDW�VHHP�WR�FUHDWH�D�
UDQGRP�PHODQJH�RI�PDUNV�DQG�WKH��XQVWUXFWXUHG��DFFX��
PXODWLRQ�RI��VWUXFWXUHG��PRWLIV�WKDW�ILOO�D� VXUIDFH��
7KHVH�DUH�QRW��GHFRUDWLYH���VLQFH�WKH\�ZHUH�XVXDOO\�QRW�
LQWHQGHG�IRU�GLVSOD\��,W�ZDV�WKH�DFW�RI�PDUNLQJ��QRW�WKH�
�GHVLJQ���WKDW�ZDV�UHOHYDQW��,� DGGUHVVHG�FRQWUDVW�EH��
WZHHQ��QRWDWLRQ��DQG��GHFRUDWLRQ��LQ�WKH�WHUPV�QRWHG�
E\�(ONLQV�EHFDXVH�WUDGLWLRQDO�8SSHU�3DOHROLWKLF�DUFKDH��
RORJ\�KDG�IRU�PRUH�WKDQ�D�FHQWXU\�FDWHJRUL]HG�DOPRVW�
DOO�PDUNHG�DUWLIDFWV�DV��GHFRUDWHG���WKDW�LV��DV��DUW��RU�
DV��GHFRUDWLRQ���FI��G
(UULFR�L����� 0DUVKDFN�L������
,Q�FRQVLGHULQJ�WKH�0H]KHULFK�FRPSRVLWLRQ��IRU�LQ��

VWDQFH��LW�ZDV�QRW�WKH�VWDWLF�LPDJH�WKDW�(ONLQV�SURYLGHV�
�ILJ�����WKDW�ZDV�LQYROYHG�LQ�P\��UHDGLQJ��DQG�LQWHUSUHWD��
WLRQ�RI�WKH�FRPSRVLWLRQ�DV�QRWDWLRQDO�EXW��UDWKHU��RQFH�
DJDLQ��DQDO\VLV�RI�WKH�FRUSXV�RI�LQFLVHG�PDWHULDOV�DQG�
FRPSRVLWLRQV�IURP�WKH�8SSHU�3DOHROLWKLF�RI�WKH�5XVVLDQ�
3ODLQ��7KHUH�ZDV�D�WUDGLWLRQ�DPRQJ�WKHVH�FXOWXUHV�RI�
PRWLI�DFFXPXODWLRQ��VHH�0DUVKDFN�,���D�� DV�ZHOO�DV�H[��
TXLVLWH�LQVWDQFHV�RI��GHFRUDWHG��SHUVRQDO�DGRUQPHQWV��
7KH�0H]KHULFK�FRPSRVLWLRQ�GLG�QRW�ILW�HLWKHU�RI�WKHVH�
FDWHJRULHV��,W�ZDV�LQFLVHG�RQ�D�EURNHQ�EDWRQ��DQG�EURNHQ�
DUWLIDFWV�UHSUHVHQW�RQH�RI�WKH�SULPDU\�FODVVHV�RI�PDWHUL��
DOV�XSRQ�ZKLFK�QRWDWLRQ�EXW�QRW�GHFRUDWLRQ�ZDV�RIWHQ�
LQFLVHG��7KH�FRPSRVLWLRQ�ZDV�LGLRV\QFUDWLF��$OO��GHFRUD��
WLRQV��RI�WKLV�SHULRG�ZHUH�PDGH�LQ�WKH��VW\OH��RI�WKH�
SHULRG�DQG�WKH�UHJLRQ��FI��WKH�0H]LQ�EUDFHOHWV�DQG�WKH�
GHFRUDWLRQV�RQ�WKH�0H]LQ�ILJXULQHV���(YHU\�QRWDWLRQ�LQ�
WKH�8SSHU�3DOHROLWKLF��KRZHYHU��GLIIHUV�IURP�HYHU\�RWKHU�
DQG�QHYHU�RFFXUV�LQ�WKH��VW\OH��RI�H[WDQW�UHJLRQDO�GHFR��
UDWLRQ��,W�ZDV�QRW�WKH�VWDWLF�LPDJH�WKDW�(ONLQV�KDV�GH��
SLFWHG�WKDW�,�ZDV��UHDGLQJ��LQ�WKH�0H]KHULFK�DQDO\VLV�
EXW�DOVR�WKH�FRQWH[W�DQG�WKH�WUDGLWLRQ�ZLWKLQ�ZKLFK�LW�
ZDV�IRXQG�DQG�WKH�VSHFLDOL]HG�ERG\�RI�QRWDWLRQ�WR�ZKLFK�
LW�VHHPHG�WR�UHIHU���/RJLF���LQ�WKLV�LQVWDQFH��LV�EOLQG��7KH�
VWDWLF�LPDJH�SUHVHQWHG�E\�(ONLQV�LV�SHUSOH[LQJ�EHFDXVH�LW�
KDV�QR�FRQWH[W��

��� �1RWDWLRQV�DUH�PDGH�RYHU�WLPH��ZLWK�PHDVXUHG�
SDXVHV�EHWZHHQ�PDUNV����� PDUNV�PDGH�RYHU�WLPH�DUH�
OLNHO\�WR�EH�QRWDWLRQ���1RW�VR��,W�LV�D�PDMRU�ILQGLQJ�RI�
P\�UHVHDUFK�WKDW�DFFXPXODWLRQV�RI�PRWLIV�DOVR�RFFXUUHG�
RYHU�WLPH��ERWK�RQ�WKH�PRELOLDU\�PDWHULDOV�DQG�LQ�WKH�
)UDQFR�&DQWDEULDQ�FDYHV��6XFK�PRWLIV�FRXOG�EH�HLWKHU�
VLQJOH�PDUNV��VHWV�RI�PDUNV��RU��VLJQV��VXFK�DV�KDQG��
SULQWV��PDFDURQLV��DQG��WHFWLIRUPV���$FFXPXODWLRQV��LQ�
WLPH��ZHUH��WKHUHIRUH��QRW�OLPLWHG�WR�QRWDWLRQV��ZKLFK�
ZHUH�D� FRPSDUDWLYHO\�UDUH�DQG�H[WUHPHO\�VSHFLDOL]HG�
IRUP�RI�DFFXPXODWLRQ��
����,I�D�VHW�RI�PDUNV�LV�D�QRWDWLRQ��HYHU\�PDUN�LV�VLJ��

QLILFDQW�DQG�PXVW�EH�FRXQWHG���1RW�VR��$�SULPDU\�ILQG��
LQJ�RI�P\�UHVHDUFK�LV�WKDW��ZKLOH�HYHU\�PDUN�PD\�EH�
VLJQLILFDQW��QRW�HYHU\�PDUN�PXVW�EH��FRXQWHG����&XHLQJ�
PDUNV��SODFHG�XSRQ�D�PDUN�PD\�LQGLFDWH�WKH�V\PEROLF��
UHIHUHQWLDO�LPSRUWDQFH�RI�WKDW�PDUN�RU�WKH�LPSRUWDQFH�
RI�WKH�SRVLWLRQ�RI�WKDW�PDUN�LQ�DQ�DFFXPXODWLRQ��7KH�
PDUN�ZRXOG�EH��UHDG���EXW�LW�ZRXOG�QRW�EH��FRXQWHG���
����7KH�VXSSRVLWLRQ�LV�WKDW�WKH\�>WKH�QRWDWLRQV@�ZHUH�

PDGH�EHIRUH�WKHUH�ZDV�VXFK�D�WKLQJ�DV�FRXQWLQJ���1RW�

VR��7KHUH�ZDV�FOHDUO\�DQ�DELOLW\�WR�FRXQW�VPDOO�VHWV�RI��
VD\��RQH�WR�WHQ��EXW�WKHUH�LV�QR�HYLGHQFH�RI�D�VXPPLQJ�
RI�VHWV��WKDW�LV��RI�DQ�DULWKPHWLFDO�V\VWHP��6PDOO�VHWV�
RI�GD\V�FRXOG�WKHUHIRUH�EH�FRXQWHG�DQG�PDUNHG�DW�RQH�
PRPHQW��DQG�ORQJHU�SHULRGV�RI�REVHUYDWLRQ�FRXOG�EH�
PDUNHG�HDFK�GD\�ZLWKRXW�FRXQWLQJ��7KLV�LV�WKH�W\SH�RI�
REVHUYDWLRQ�DQG�FRXQWLQJ�FRPPRQ�LQ�PDQ\�QRQDULWK��
PHWLFDO�FDOHQGDUV��7KHUH�FRXOG�EH�D�FRXQW�RI�WKH�QXPEHU�
RI�GD\V�IURP�D�FUHVFHQW�WR�D�ULWXDO�DQG�D�FRXQW�RI�WKH�
QXPEHU�RI�GD\V�IRU�D�ULWXDO�DQG�\HW�QR�FRXQW�RI�WKH�GD\V�
LQ� D� PRQWK�RU�\HDU��5HFRJQLWLRQ�RI�VL[�PRQWKV�RU�


PRRQV

�ZDV�PHUHO\�D�FRXQW�RI�VL[��QRW�D�FRXQW�RI�WKH�
GD\V�LQ�VL[�PRQWKV��
����0DUVKDFN
V�FHQWUDO�FODLP�LV�WKDW�PDQ\�3DOHROLWKLF�

PDUNLQJV����� ��DUH�QRWDWLRQV�UHFRUGLQJ�WKH�SKDVHV�RI�WKH�
PRRQ���1RW�VR��7KH�SULPDU\�ILQGLQJ�RI�P\�UHVHDUFK�ZDV��
DV�(ONLQV�UHFRJQL]HV��WKDW�WKH�8SSHU�3DOHROLWKLF�QRWD��
WLRQV�GLG�QRW�UHFRUG�WKH��SKDVHV��RI�WKH�PRRQ�EXW��LQ��
VWHDG��WKHUH�ZDV�D�WHQGHQF\�WR�EHJLQ�RU�HQG�DFFXPXODW��
LQJ�VHWV�RU�JURXSV�RI�VHWV�DURXQG�REVHUYDWLRQDO�SRLQWV�LQ�
WKH�OXQDU�F\FOH��,W�ZDV�VXFK�DFFXPXODWLRQV�WKDW�ZHUH�
WHVWHG�DQG�WKDW�FDQ�EH�WHVWHG�LQ�DQ\�ORQJ�VHTXHQFH�RI�
VHWV��$V�DQ\�DVWURQRPHU�FDQ�WHOO�\RX��WKLV�LV�QRW�D�UHFRUG��
LQJ�RI��WKH�SKDVHV�RI�WKH�PRRQ���EXW�LW�LV�WKH�ZD\�WKDW�D�
QRQDULWKPHWLFDO�OXQDU�UHFRUG�ZRXOG�EH�NHSW��,I�DQ�8SSHU�
3DOHROLWKLF�QRWDWLRQ�LV�UXQ�DJDLQVW�DQ�DVWURQRPLFDOO\�DF��
FXUDWH�OXQDU�PRGHO��PRYLQJ�LW�IRUZDUG�RQH�GD\�DW�D�WLPH��
WKHUH�LV�XVXDOO\�RQO\�RQH��VHWWLQJ��RI�WKDW�IXOO�VHTXHQFH�
RI�QRWDWLRQ�WKDW�ZLOO�ERWK�EHJLQ�DURXQG�D�SKDVH��D�FUHV��
FHQW��LQYLVLELOLW\��RU�IXOO�PRRQ��DQG�WKHQ�FRQWLQXH�IRU�
WKH�IXOO�VHTXHQFH�WR�PDLQWDLQ�DQ�REVHUYDWLRQDO�EXW�QRW�
DQ�DULWKPHWLFDO�OXQDU��ILW��RI�WKH�W\SH�GHVFULEHG��5DUH�
DUWLIDFWV�DUH�RVWHQVLEO\��OXQDU��RQ�ILUVW�REVHUYDWLRQ��H�J���
WKH�*RQWV\�LYRU\��WKH�%ODQFKDUG�SODTXH� >0DUVKDFN�
,���D�� ���� @���
����7KH�
OXQDU�PRGHO
����� VKRZV�WKH�PRRQ
V�SKDVHV�

DORQJ�ZLWK�D�SRVVLEOH�FRXQW�RI�WKH�GD\V�EHWZHHQ�WKHP���
1RW�VR��7KH�OXQDU�PRGHO�LV�DQ�DFFXUDWH�DVWURQRPLFDO�
VWUXFWXULQJ�RI�OXQDU�SHULRGLFLW\��LW�LQFOXGHV�D��]HUR��GD\�
WKDW�DOORZV�WKH���
���GD\�OXQDU�PRQWK�WR�IXQFWLRQ�ZLWKLQ�
D�WZR�PRQWK����GD\�SHULRG�RI�REVHUYDWLRQ��7KH�PRGHO�
LV�DGMXVWDEOH�ZLWKLQ�WKDW�IUDPH��,W�LV�LQWHQGHG�WR�SURYLGH�
QRW�D� �SRVVLEOH��FRXQW�RI�WKH�GD\V�EHWZHHQ�REVHUYHG�
SKDVHV�EXW�DQ� DVWURQRPLFDOO\�FRUUHFW�PRGHO�DJDLQVW�
ZKLFK�RQH�FDQ�SRVLWLRQ�D�SRVVLEOH�VHTXHQFH�RI�QDNHG�H\H�
REVHUYDWLRQV�RI�SKDVHV�DQG�SHULRGV��7KH��SRVVLELOLWLHV��
WKDW�ZHUH�WHVWHG�ZHUH�LQ�WKH�QRWDWLRQV��QRW�LQ�WKH�OXQDU�
PRGHO��7KLV�PRGH�RI�WHVWLQJ�ZDV�UHSHDWHGO\�FKHFNHG�
ZLWK�SUDFWLFLQJ�DVWURQRPHUV��DQG�WKH�UHVXOWLQJ�GDWD�ZHUH�
UHSHDWHGO\�SUHVHQWHG�IRU�HYDOXDWLRQ�DQG�FULWLFLVP�DW�
PHHWLQJV�RI�DVWURQRPHUV�DQG�IRU�SHHU�UHYLHZ�RI�P\�SD��
SHUV�LQ�YROXPHV�HGLWHG�E\�DVWURQRPHUV��,W�ZDV�QHYHU�
IDXOWHG�RQ�WKH�JURXQGV�UDLVHG�E\�(ONLQV��
6LJQLILFDQWO\��LQ�WKH�QRWDWLRQ�IURP�WKH�WHUPLQDO�8SSHU�

3DOHROLWKLF�VLWH�RI�7DL�WKHUH�ZDV�D�EUHDN�RU�GLYLVLRQ�RI�
ORQJ�ILYH�WR�VL[�PRQWK�VHTXHQFHV�DW�DSSDUHQW�VROVWLWLDO�
SRVLWLRQV��0DUVKDFN�LJJLD��� 7KH�LQWHUQDO��OXQDU��DS��
SUR[LPDWLRQV�ZLWKLQ� HDFK� ILYH�WR�VL[�PRQWK�SHULRG�
ZHUH��KRZHYHU��RI�WKH�RUGHU�QRWHG�DERYH��7KH�*URWWH�GX�
7DL� LV�D�FDYH�VKHOWHU�RYHUORRNLQJ�D�MXQFWLRQ�RI�ULYHUV�
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�,�� &855(17� $17+5232/2*<� 9ROXPH�����1XPEHU����$SULO�,����

DQG�D�ZLGH�SODLQ�XSRQ�ZKLFK�KHUGV�JUD]HG�DQG�PRYHG�
VHDVRQDOO\��ZLWK�IRRWKLOOV�EHKLQG�WKH�FDYH�WR�ZKLFK�DQL��
PDOV�ZRXOG�PRYH�LQ�WKH�VXPPHU��7KH�HQG�RI�WKH�8SSHU�
3DOHROLWKLF�ZDV�D�SHULRG�RI�LQFUHDVLQJ�ORQJ�WHUP�VHGHQ��
WLVP��DQG�7DL� ZDV� D� VWDWLRQDU\�ORQJ�WHUP�KDELWDWLRQ�
IURP�ZKLFK�WR�IROORZ�WKH�URXQG�RI�WKH�VHDVRQV��WKH�
PRYHPHQW�RI�DQLPDOV��WKH�VHDVRQDO�PRYHPHQW�RI�WKH�
VXQ��DQG�WKH�PRQWKO\�ZD[LQJ�DQG�ZDQLQJ�RI�WKH�PRRQ��
7KDW�RUGHU�RI�VHGHQWLVP�ZRXOG�RFFXU�ODWHU�LQ�WKH�ILUVW�
IDUPLQJ�YLOODJHV�RI�WKH�0LGGOH�(DVW�DQG�HYHQWXDOO\�UHVXOW�
LQ�WKH�LQVWLWXWLRQ�RI�IRUPDO��WHPSOH�DQFKRUHG�DVWURQRPL��
FDO�UHFRUG�NHHSLQJ��:KHQ��UHDGLQJ��WKH�7DL�SODTXH�WKH�
RULJLQDO�PDNHU�ZDV�DOVR�UHDGLQJ�WKH�UHIHUHQWLDO�FRQWH[W��
,�ZDV��LQLWLDOO\���UHDGLQJ��RQO\�WKH�SODTXH��
��� �7KH� VKDSH�RI�D�PDUN�LV�JHQHUDOO\�QRW�VLJQLIL��

FDQW������ WKH�RULHQWDWLRQ�RI�D�PDUN�LV�JHQHUDOO\�QRW�VLJ��
QLILFDQW�����WKH�SRVLWLRQ�RI�D�PDUN�RQ�D�VXUIDFH�LV�JHQHU��
DOO\�QRW�VLJQLILFDQW���1RW�VR��7KH�VKDSH��RULHQWDWLRQ��DQG�
SRVLWLRQ�RI�D�PDUN�PD\��LQ�IDFW��SURYLGH�WKH�FUXFLDO�GLV��
FULPLQDWLRQ�IRU�D�SURSHU�UHDGLQJ��7KLV�ZDV�LQGLFDWHG�LQ�
P\�HDUO\�UHDGLQJ�RI�WKH�*RQWV\�DQG�%ODQFKDUG�QRWDWLRQV�
DQG�P\�PRUH�UHFHQW�UHDGLQJ�RI�WKH�7DL�QRWDWLRQ��
(ONLQV�KDV�UDLVHG�DQG�DUJXHG�PDQ\�RI�WKH�FHQWUDO�SURE��

OHPV�DQG�TXHVWLRQV�DVVRFLDWHG�ZLWK�WKH�QRWDWLRQDO�GH��
EDWH��+H� KDV�GRQH�VR� LQ�D�PDQQHU�QHYHU�EHIRUH�DW��
WHPSWHG��DQG� KH� KDV� GRQH� VR� LQWHOOLJHQWO\�DQG�
SHUFHSWLYHO\�LQ�WHUPV�RI�KLV�RZQ�SUHSDUDWLRQ�DQG�LQ�
WHUPV�RI�WKH��WH[W��DQG�LPDJHV�KH�KDG�LQ�KDQG��%XW�KH�
KDV�GRQH�VR�E\�D�XVH�RI�ORJLF�DQG�SKLORVRSKLFDO�UHIHUHQFH�
DQG�E\�UHIHUHQFH�WR�WKH�VWDWLF�LPDJH�RQ�WKH�SULQWHG�SDJH��
+H�KDV�LQGLFDWHG�QR�NQRZOHGJH�RI�WKH�8SSHU�3DOHROLWKLF�
PDWHULDOV�RU�WKHLU�YDULDELOLW\��+H�KDV�QRW�XQGHUVWRRG�WKH�
QDWXUH�RI��FORVH�UHDGLQJ��DV�DQ�DVSHFW�RI�RQJRLQJ�KLVWRUL��
FDO�GHYHORSPHQW�UDWKHU�WKDQ�DV�SKLORVRSKLFDO�DQG�ORJLFDO�
FRQVWUDLQW��1RU�KDV�KH�DGGUHVVHG�WKH�JHQHUDO�SUREOHP�RI�
WKH�QDWXUH�RI�QRWDWLRQ�DV�D�YDULDEOH�IRUP�RI�LQIRUPDWLRQ�
HQFRGLQJ�RU�RI�QRWDWLRQDO�DQDO\VLV�DV�D�VSHFLDOL]HG�IRUP�
RI�LQTXLU\�RFFXUULQJ�DW�GLIIHUHQW�OHYHOV�RI��FORVH�UHDG��
LQJ���1HYHUWKHOHVV��LW�ZLOO�KHQFHIRUWK�EH�LPSRVVLEOH�WR�
GLVFXVV�WKH�SUREOHP�RI�QRWDWLRQ�RU�QRWDWLRQDO�DQDO\VLV�
ZLWKRXW�UHIHUHQFH�WR�WKH�SHUSOH[LW\�RI�DQG�WKH�DUJXPHQWV�
DQG�SUREOHPV�UDLVHG�E\�(ONLQV���

0$5&� 5('),(/'�

+XPDQLWLHV�&HQWHU��7KH�&ODUHPRQW�*UDGXDWH�6FKRRO��
&ODUHPRQW��&DOLI���,�,,�� 8�6�$�� �UHGILHOP#FJV�HGX���,��
;����

,W�LV�QRW�RIWHQ�WKDW�D�OLWHUDU\�FULWLF�LV�DVNHG�WR�UHVSRQG�
WR�DQ�DUWLFOH�LQ�&855(17� $17+5232/2*<� ZULWWHQ�E\�DQ�
DUW�KLVWRULDQ��&UHGLW��RU�EODPH��IRU�WKLV�DQRPDORXV�VLWXD��
WLRQ�PXVW�RI�FRXUVH�JR�WR�(ONLQV
V�UHPDUNDEOH�EUHDGWK�
RI�VFKRODUVKLS�DQG�WKLV�MRXUQDO
V�FDSDFLRXV�XQGHUVWDQG��
LQJ�RI�LQWHOOHFWXDO�LQTXLU\��EXW�LW�LV�DOVR�FOHDU�WKDW�FHUWDLQ�
WKHRUHWLFDO�TXHVWLRQV�DUH�FRQWLQXLQJ�WR�H[HUW�SUHVVXUH�RQ�
GLVFLSOLQHV�LQ�ZD\V�WKDW�FXW�DFURVV�GLVFLSOLQDU\�ERXQG��
DULHV��7KH�SUREOHP�RI�FORVH�UHDGLQJ�FDQ�EH�XQGHUVWRRG�

��� "� ,���� $OH[DQGHU�0DUVKDFN��

DV�IXQGDPHQWDO�WR�DQ\�LQWHUSUHWLYH�GLVFRXUVH��DV�(ONLQV�
SHUVXDVLYHO\�VKRZV��7KRXJK�PXFK�FRXOG�EH�VDLG�DERXW�
WKH�ZD\V�LQ�ZKLFK�WKH�YDULRXV�GLVFLSOLQHV�RI�DQWKURSRO��
RJ\��DUW�KLVWRU\��DQG�OLWHUDU\�FULWLFLVP�DUH�PDGH�WR�VSHDN�
DQG�LQWHUDFW�LQ�(ONLQV
V�DUWLFOH��,�VKDOO�UHSHDW�WKLV�DUWL��
FOH
V�LQWHUGLVFLSOLQDU\�JDPELW�DQG�GLUHFW�P\�FRPPHQWV�
DV�PXFK�DV�SRVVLEOH�WRZDUG�WKH�SDUDGR[�RI�FORVH�UHDGLQJ�
SHU�VH��
7ZR�WKHVHV�LQWHUWZLQH�LQ�(ONLQV
V�WH[W��7KH�ILUVW�LV�

WKDW�FORVH�UHDGLQJV�KDYH�WKH�SRZHU�WR�WUDQVIRUP��FRQIL��
GHQW�FULWLFLVP��LQWR��URRWHG�GRXEW��EHFDXVH�WKH\�FDVW�
RXU�VNHSWLFLVP�EDFN�DW�XV��IRUFLQJ�XV�WR�FRQIURQW�WKH�
XQLQVXUDELOLW\�RI�RXU�RZQ�SUHVXSSRVLWLRQV��7KH�VHFRQG�
LV�WKDW�DQ\�FORVH�UHDGLQJ�FDQ�EH�XQGRQH�E\�D��FORVHU��
UHDGLQJ���D�FORVH��RU�FORVHVW��UHDGLQJ�FDQQRW�VXFFHHG�LQ�
HUDVLQJ�VLJQV�RI�FORVHU�PHDQLQJIXO�UHDGLQJV��WKDW�LV��QRW�
MXVW�FORVHU�ORRNV�DW�PHDQLQJOHVV�PDUNV���DQG�LW�FDQQRW�
IXOO\�XQGHUVWDQG�RU�H[SRVLW�LWV�RZQ�SRVLWLRQ���7KHVH�WZR�
WKHVHV�ERWK�WUDFH�WKH�HPHUJHQFH�RI��UHDGLQJ��DV�D�WUDQ��
VFHQGHQWDO�SUREOHP�RXW�RI�WKH�VSHFLILF�YLROHQFH�DQG�VWXE��
ERUQQHVV�RI�D��FORVH��UHDGLQJ��EXW�WKH\�GR�VR�IURP�RSSR��
VLWH�YDQWDJHV��IURP�WKH�RQH�SHUVSHFWLYH��WKH�FORVH�UHDGLQJ�
GHVWDELOL]HV�RXU�RZQ�DFW�RI�UHDGLQJ��IURP�WKH�RWKHU��RXU�
RZQ�DFW�RI�UHDGLQJ�GHVWDELOL]HV�WKH�FORVH�UHDGLQJ��(ONLQV�
XQGHUVWDQGDEO\�EOXUV�WKH�GLIIHUHQFH�EHWZHHQ�WKHVH�WZR�
YDQWDJH�SRLQWV��VLQFH�WKH\�DGG�XS�WR�WKH��LPSRVVLELOLW\�
RI�FORVH�UHDGLQJ���KRZHYHU��LQ�GRLQJ�VR�KH�ULVNV�XQ��
GHUVWDWLQJ�WKH�YHU\�GLIILFXOW\�KH�LV�VHWWLQJ�RXW�WR�DQDO\]H��
7R�VKDUSHQ�WKLV�SRLQW��OHW�PH�DSSHDO�WR�D�FRQVWHOODWLRQ�

RI�WH[WV�ZKLFK�(ONLQV�LQYRNHV�EXW��QR�GRXEW�IRU�SUDJ��
PDWLF�UHDVRQV��UHDGV�DERXW�DV��GLVWDQWO\��DV�WKH�FRQYHQ��
WLRQV�RI�FULWLFDO�ZULWLQJ�DOORZ��:KHQ�+HQU\�6WDWHQ�UHDGV�
3DXO� GH�0DQ� UHDGLQJ�1LHW]VFKH
V�%LUWK�RI�7UDJHG\��
6WDWHQ�GRHV�QRW�EHJLQ�LQ��FRQILGHQW�FULWLFLVP��RQO\�WR�
HQG�LQ��URRWHG�GRXEW���:H�FRXOG�SUREDEO\�ILQG�PRPHQWV�
RI�KHVLWDWLRQ�RU�VOLSSDJH�LQ�KLV�HVVD\�LI�ZH�ORRNHG�KDUG�
DW�LW��EXW�LWV�WRQH��JHQHUDOO\�VSHDNLQJ��LV�FRQILGHQW�DOO�
WKH�ZD\��,I�LQ�KLV�WXUQ�6WDWHQ�LV�GLVWRUWLQJ�1LHW]VFKH
V�
WH[W��KH�LV��EOLQG��WR�WKLV�IDFW��DQG��DV�(ONLQV�SRLQWV�RXW��
WKLV�EOLQGQHVV�HQDEOHV�KLV�UHDGLQJ��7R�UHDG�RQH�PXVW�
IRUJHW�WKH�YHU\�XQFHUWDLQW\�ZKLFK�UHDGLQJ�H[DFHUEDWHV��
$Q�DE\VV�OLHV�EHWZHHQ�(ONLQV
V�WZR�WKHVHV��WKH�VNHSWLFDO�
NQRZOHGJH�RI�UHDGLQJ
V�XQFHUWDLQW\�LV�SUHFLVHO\�ZKDW�
UHDGLQJ�REOLWHUDWHV�HYHQ�DV�LW�SURGXFHV�WKLV�NQRZOHGJH��
:H�ZLWQHVV�WKLV�SDUDGR[�LQ�DFWLRQ�DV�(ONLQV�VHWV�RXW�

WR��PDNH�D�UHDGLQJ�RI�RQH�RI�0DUVKDFN
V�UHDGLQJV�WKDW�
LV�FORVHU�WKDQ�KLV�RZQ�UHDGLQJ���7KLV�SURMHFW�LV�PRUH�
FRPSOLFDWHG�WKDQ�LW�ORRNV��2QH
V�ILUVW�UHDFWLRQ��LQGHHG��
PLJKW�EH�WR�REMHFW�WKDW�(ONLQV�GRHV�QRW�UHDOO\��UHDG��DW�
DOO��KH�GHPRQVWUDWHV�WKDW�0DUVKDFN
V�IRUPDOL]HG�QRWD��
WLRQ�GLIIHUV�IURP�WKH�SKRWRJUDSKLF�LPDJH�LW�UHSUHVHQWV��
EXW�KH�GRHV�QRW�KLPVHOI�SURSRVH�DQ�LQWHUSUHWDWLRQ�RI�
WKHVH�PDUNV�RU�VLJQV�H[FHSW�LQ�RUGHU�WR�GUDZ�DWWHQWLRQ�
WR�LQFRQVLVWHQFLHV�LQ�0DUVKDFN
V�DSSURDFK��(ONLQV�LV�RI�
FRXUVH�VHHNLQJ�WR��UHDG�0DUVKDFN�UHDGLQJ��UDWKHU�WKDQ�
UHDG�D�3DOHROLWKLF�WH[W�KLV�REMHFW��RQH�FRXOG�VD\��LV�WKH�
VNHSWLFDO�NQRZOHGJH�RI�UHDGLQJ
V�LPSRVVLELOLW\�UDWKHU�
WKDQ�WKH�SRVLWLYLW\�RI�D��FORVHU��UHDGLQJ��<HW�WKH�RQH�FDQ�
RQO\�EH�REWDLQHG�WKURXJK�WKH�RWKHU��HYHQ�WKRXJK�WKH�WZR�
SXOO�LQ�RSSRVLWH�GLUHFWLRQV��DQG�LI�ZH�ORRN�PRUH�FORVHO\�
�VR�WR�VSHDN��DW�(ONLQV
V�DUJXPHQW�ZH�REVHUYH�WKDW�D�FHU��
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(/.,16� 7KH�,PSRVVLELOLW\�RI�&ORVH�5HDGLQJ� �,��

WDLQ�UHDGLQJ�RI�WKH�3DOHROLWKLF�PDUNV�RU�VLJQV�LV�LQ�IDFW�
EHLQJ�SHUIRUPHG��7KH�PDUNV�RU�VLJQV�DUH�EHLQJ��UHDG��DV�
VHOI�LGHQWLFDO�HQWLWLHV��DYDLODEOH�DV� VXFK�WR�WKH�H\H��
WKDQNV�WR�WKH�PLPHWLF�DFWLYLW\�RI�(ONLQV
V�KDQG�DQG�SHQ��
,I�0DUVKDFN�DVVXPHV�WKDW�PDUNV�PHDQ�ZKDW�KH�VD\V�
WKH\�PHDQ��(ONLQV�GUDZV�DWWHQWLRQ�WR�WKH�YLROHQFH�RI�
0DUVKDFN
V�UHDGLQJ�E\�LPSO\LQJ�WKH�WUDQVSDUHQF\�RI�KLV�
RZQ�DFW�RI�UHSUHVHQWDWLRQ��5HDGLQJ��PRUH�FORVHO\��WKDQ�
0DUVKDFN��KH�HIIDFHV��UHDGLQJ��LWVHOI�E\�WUDQVIRUPLQJ�
UHDGLQJ�LQWR�VHHLQJ��<HW�RQO\�WKURXJK�WKLV�EOLQGO\�FRQIL��
GHQW�FODLP�WR�VHH�LV�KH�DEOH�WR�DUULYH�DW�WKH�LQVLJKW�WKDW�
UHDGLQJ�UHTXLUHV�EOLQGQHVV��
7KH�GLIIHUHQFH�EHWZHHQ��PDUNV��DQG��VLJQV��LV�LQ�RQH�

VHQVH�PRRW��VLQFH�IRU�0DUVKDFN�QRWDWLRQDO�PDUNV�FRP��
SRVH�D�VLJQ�RI�WKH�KXPDQ�DV�WHPSRUDO�VHOI�DZDUHQHVV��
�WLPH�LV�KHUH�V\PEROL]HG��DEVWUDFWO\�DQG�FXPXODWLYHO\��
�0DUVKDFN�,�����R��� 7KLV�V\PERO�RI�KXPDQLW\�LV�DOVR�
WKH�VLJQ�RI�UHDGLQJ
V�SRVVLELOLW\��VLQFH�WKURXJKRXW�5RRWV�
RI�&LYLOL]DWLRQ�0DUVKDFN�OD\V�FODLP�WR�D�FHUWDLQ�LQWX��
LWLRQ��D��IHHOLQJ�DERXW�PDQ��ZKLFK�VSXUV�DQG�UDWLILHV�KLV�
LQWHUSUHWLYH�HIIRUWV��0DUVKDFN�,����,� ,��� +LV�FORVH�UHDG��
LQJV��LQ�RWKHU�ZRUGV��RFFXU�DV�D�FODLP�WR�VHH��5HSHDWLQJ�
0DUVKDFN
V�QHFHVVDU\�HUURU��(ONLQV�GHPRQVWUDWHV�WKH�LU��
UHGXFLELOLW\�RI�UHDGLQJ�WR�VHHLQJ�RQO\�E\�FRQWUDGLFWLQJ�
KLV�RZQ�GHPRQVWUDWLRQ��,W�VKRXOG�JR�ZLWKRXW�VD\LQJ�WKDW�
KH�FDQ�KDUGO\�EH�EODPHG�IRU�HQDFWLQJ�WKH�YHU\�SUHGLFD��
PHQW�KH�KDV�GLDJQRVHG��

*25$1� 621(6621�
6HPLQDU�RQ�&XOWXUDO�6HPLRWLFV��/XQG�8QLYHUVLW\��
.\UNRJ��,��� 6����� ��� /XQG��6ZHGHQ�
�JRUDQ�VRQHVVRQ#DUWQHZ�OX�VH���,�� [����

,�DP�FRQYLQFHG�WKDW�WKHUH�LV�QR�VXFK�WKLQJ�DV�D�FORVH�
UHDGLQJ��LI�WKDW�PHDQV��DV�(ONLQV�ZRXOG�VHHP�WR�LPSO\��
WKH�H[KDXVWLYH�VFUXWLQ\�RI�HYHU\�PLQXWH�GHWDLO�RI�D�SKH��
QRPHQRQ��,�DP�DOVR�FRQYLQFHG��WKDQNV�WR�(ONLQV��WKDW�
WKHUH�LV�VRPHWKLQJ�XWWHUO\�ZURQJ�ZLWK�0DUVKDFN
V�LQWHU��
SUHWDWLRQ�RI�SUHKLVWRULF�DUWLIDFWV��%XW�LW�VHHPV�WR�PH�WKDW�
WKH�VHFRQG�IDFW��ZKLFK�FRQFHUQV�RQH�SDUWLFXODU�FDVH��FDQ�
KDYH�QR�EHDULQJ�RQ�WKH�ILUVW��ZKLFK�VKRXOG�EH�WKH�UHVXOW�
RI�HSLVWHPRORJLFDO�FRQVLGHUDWLRQV��$OWKRXJK�KH�FODLPV�
RWKHUZLVH��(ONLQV�KDV�ZULWWHQ�DQ�HVVD\�ZKLFK�FRXOG�EH�
UHDG�VLPSO\�DV�D�FULWLTXH�RI�0DUVKDFN
V�ZRUN��
,�FRXOG�PDNH�D�ORQJ�OLVW��EXW�WKHUH�LV�QR�VSDFH�IRU�WKDW��

RI�WKH�SRLQWV�RQ�ZKLFK�,�DJUHH�ZLWK�(ONLQV��DOWKRXJK�
,�FDQQRW�FODLP�WR�SRVVHVV�WKH�WKRURXJK�NQRZOHGJH�RI�
0DUVKDFN
V�ZRUN�ZKLFK�KH�DSSDUHQWO\�KDV���EXW�,�ZRXOG�
SXW�P\�HPSKDVHV�HOVHZKHUH��
/LNH�(ONLQV��,�KDYH�P\�TXDUUHO�ZLWK�*LQ]EXUJ��0\�

FULWLTXH�RI�WKH�ODWWHU�ZRXOG�EH�PXFK�PRUH�VHYHUH��KRZ��
HYHU��EHFDXVH�,�WKLQN�WKDW�LV�WKH�NH\�WR�WKH�ZKROH�LVVXH��
:KHQ�*LQ]EXUJ�SUHVHQWHG�WKRVH��IDU�IOXQJ�SUDFWLFHV��RI�
LQWHUSUHWDWLRQ�ZKLFK�(ONLQV�GRHV�QRW�ZDQW�WR�FDOO�D�
PHWKRG��FKDUDFWHULVWLF�RI�0RUHOOL��)UHXG��DQG��LW�VKRXOG�
EH�UHPHPEHUHG��6KHUORFN�+ROPHV���KH�WRRN�SDLQV�WR�GLV��
WLQJXLVK�WKHP�IURP�OLQJXLVWLFV��ZKLFK�KDV�PDQDJHG��WR�
DYRLG�WKH�TXDOLWDWLYH��WKDW�SULPH�KD]DUG�RI�WKH�KXPDQL��
WLHV���L���������$V�,�KDYH�VKRZQ�HOVHZKHUH��WKLV�FODLP�
LV�DEVXUG��IRU��LI�DQ\WKLQJ��ZKDW�VWUXFWXUDOLVP��ZKLFK�LV�

FOHDUO\�WKH�NLQG�RI�OLQJXLVWLFV�KH�LV� WKLQNLQJ�DERXW��
EURXJKW�WR�OLQJXLVWLFV��DQG�ODWHU�WR�VHPLRWLFV��LV�SUHFLVHO\�
D�TXDOLWDWLYH�DSSURDFK��,QGHHG��SKRQRORJ\��WKH�ILUVW�RI�
WKH�VHPLRWLF�VFLHQFHV�WR�EH�LQYHQWHG��LV�GLVWLQFW�IURP�
SKRQHWLFV�SUHFLVHO\�LQ�WKDW�LW�LV�TXDOLWDWLYH�ZKHUH�WKH�
ODWWHU�LV�TXDQWLWDWLYH��3KRQHWLFV�LV�DEOH�WR�PHDVXUH�WKH�
PLQXWHVW�GHWDLOV�RI�WKH�FRPSRVLWLRQ�RI�D�VRXQG�DQG�WKXV�
FDSWXUH�LWV�LQGLYLGXDOLW\�ZHOO�EH\RQG�WKH�FDSDFLWLHV�RI�
WKH�KXPDQ�HDU��3KRQRORJ\�LQWURGXFHV�GLVFRQWLQXLWLHV��
WKDW�LV��TXDOLWLHV�RU�FDWHJRULHV��LQ�WKH�SODFHV�ZKHUH�WKH\�
DUH�SHUFHLYHG�E\�KXPDQV��ZKLFK�DUH�RIWHQ�GLIIHUHQW�LQ�
GLIIHUHQW�FXOWXUHV��6RQHVVRQ�L�������� ������
*LQ]EXUJ
V�FODLP�WKDW�OLQJXLVWLFV�PXVW�EH�TXDOLWDWLYH�

EHFDXVH�LW�UHWDLQV�RQO\��WKH�UHSURGXFLEOH�IHDWXUHV�RI�D�
WH[W��VKRZV�D�VWUDQJH�FRQFHSWLRQ�RI�TXDOLW\��LW�VWDQGV�
WR�UHDVRQ�WKDW�HDFK�RI�WKH�UHSHDWHG�LQVWDQFHV�PXVW�EH�
TXDQWLWDWLYHO\�GLIIHUHQW�EXW�TXDOLWDWLYHO\�LGHQWLFDO��&RQ��
WUDU\�WR�ZKDW�*LQ]EXUJ�VXSSRVHV��WKHQ��TXDQWLW\�JRHV�
ZLWK�LQGLYLGXDOLW\�DQG�TXDOLW\�ZLWK�WKH�JHQHUDO�FDVH��
6RPHWKLQJ�ZKLFK�FDQQRW�EH�UHSHDWHG�FDQQRW�PHDQ�DQ\��
WKLQJ��IRU�WKHUH�LV�QR�ZD\�LQ�ZKLFK�LW�FRXOG�EH�FRQYH\HG�
IURP�WKH�FUHDWRU
V�PLQG�WR�WKDW�RI�WKH�LQWHUSUHWHU��(YHQ�
6KHUORFN�+ROPHV��ZKRP�*LQ]EXUJ�HQOLVWV�LQ�KLV�FDXVH��
DFWXDOO\�UHDVRQHG�IURP�RQH�VLQJXODU�IDFW�WR�DQRWKHU�E\�
PHDQV�RI�JHQHUDO�UXOHV�WDNHQ�IRU�JUDQWHG��WKDW�LV��KH�
PDGH�ZKDW�3HLUFH�FDOOV� DEGXFWLRQV��+LV� NQRZOHGJH��
ZKLFK�:DWVRQ�IRXQG�VR�XQV\VWHPDWLF��ZDV�RI�D�JHQHUDO�
NLQG�DQG�WKXV�FDSDEOH�RI�VHUYLQJ�DV�WKH�PLGGOH�WHUP�RI�
WKH�DEGXFWLRQV�KH�ZDV�LQWHUHVWHG�LQ�DOO� RI�ZKLFK�JRHV�
WR�VKRZ�WKDW�HYHQ�+ROPHV��DQG�KLV�UROH�PRGHO��WKH�SK\��
VLFLDQ��UHOLHG�RQ�JHQHUDO�FDWHJRULHV�WR�PDNH�VHQVH�RI�PLQ��
XWH�GHWDLOV��
+DYLQJ�GHYRWHG�D�ZKROH�ERRN��6RQHVVRQ�L����� WR�GHP��

RQVWUDWLQJ�WKH�GDQJHUV�RI�WKH�OLQJXLVWLF�PRGHO�LQ�VHPLRW��
LFV��,�DP�QRW�WR�EH�VXVSHFWHG�RI�WU\LQJ�WR�UHGXFH�WKH�ODWWHU�
WR�WKH�IRUPHU��<HW�,�WKLQN�WKHUH�LV�RQH�UHVSHFW�LQ�ZKLFK�
WKH�OLQJXLVWLF�DQDORJ\�UHPDLQV�YDOLG�ZKLFK�KDV�QRW�EHHQ�
JLYHQ�LWV�GXH��LQ�VXJJHVWLQJ�ZKDW�NLQG�RI�VFLHQFH�VHPLRW��
LFV�LV�DQG�WKXV�GHPRQVWUDWLQJ�LWV�RULJLQDOLW\�DV�DQ�DS��
SURDFK�WR�WKH�KXPDQLWLHV��,Q�RQH�RI�WKH�IHZ�SDVVDJHV�
ZKLFK�WKH�)UHQFK�VWUXFWXUDOLVWV�ZHUH�QRW�LQ�WKH�KDELW�RI�
TXRWLQJ��6DXVVXUH�SRLQWHG�RXW�WKH�GLIILFXOW\�RI�OLQJXLV��
WLFV�DQG��DV�KH�VDLG���WKH�RWKHU�VHPLRORJLFDO�VFLHQFHV���
WKH\�DUH�FRQFHUQHG�QRW�ZLWK�PDWHULDO�REMHFWV�EXW�ZLWK�
WKH�SRLQW�RI�YLHZ�WDNHQ�RQ�WKRVH�REMHFWV��VHH�6RQHVVRQ�
L��������� 6RXQG�ZDYHV�DV�VXFK�DUH�RI�QR�DYDLO�LQ�SKRQRO��
RJ\��EXW�WKHLU�PHDQLQJIXO�GLYLVLRQV�DUH��$QDORJRXVO\��
SLFWXUHV��DV�,�KDYH�VKRZQ��L����� ,���E��� FDQQRW�EH�SXUHO\�
�GHQVH��V\VWHPV��LQ�*RRGPDQ
V�VHQVH�WKDW� LV��WKH\�
FDQQRW�EH�FRQWLQXRXV��LQ�ZKLFK�FDVH�WKH\�ZRXOG�QRW�EH�
SLFWXUHV�RI�DQ\WKLQJ��
$Q�DQDO\VLV�RI�0DUVKDFN
V�LQWHUSUHWDWLRQV�FDQQRW�FRQ��

ILUP�WKLV�FRQFHSWLRQ��EXW�LW�PD\�EH�XVHG�WR�LOOXVWUDWH�LW��
:KHQ�0DUVKDFN�PDNHV�KLV��FORVH�UHDGLQJV��KH�JHWV�ORVW�
LQ�GHWDLOV��HYHQ�WDNLQJ�WR�PHDVXUHPHQWV�RI�ZKLFK�KH�
FDQQRW�KLPVHOI�PDNH�VHQVH�ODWHU��7KLV�IDFW��GHPRQ��
VWUDWHG�E\�(ONLQV�WKURXJKRXW�KLV�DUWLFOH��VHHPV�WR�PH�WR�
FRQWUDGLFW�KLV�VHFRQG�FODLP�WKDW�LQ�FORVH�UHDGLQJV��DO��
OHJHG�RQHV�EHFDXVH�ZH�KDYH�DJUHHG�WKDW�WKHUH�DUH�QR�UHDO�
RQHV��DUWLIDFW�DQG�LQWHUSUHWDWLRQ�DUH�WKH�PRVW�GLIILFXOW�WR�
VHSDUDWH��2Q�WKH�FRQWUDU\��WKH�FRQWLQXLWLHV�RI�WKH�RE��
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���� &855(17� $17+5232/2*<� 9ROXPH�����1XPEHU����$SULO�,����

VHUYHG�GHWDLOV�VWDQG�RXW�DJDLQVW�WKH�GLVFRQWLQXLWLHV�RI�
WKH�V\VWHP�RI�LQWHUSUHWDWLRQ��7KHUH�DUH�DFWXDOO\�WZR�
SUREOHPV�KHUH��RQH�LV�WKDW�0DUVKDFN�FODLPV�WR�REVHUYH�
VRPHWKLQJ�ZLWKRXW�WKH�DLG�RI�DQ\�VFKHPH�RI�LQWHUSUHWD��
WLRQ��DQG�WKH�RWKHU�LV�WKDW�WKH�VFKHPH�KH�HYHQWXDOO\�
LQWURGXFHV�GRHV�QRW�DFFRXQW�IRU�KLV�SXWDWLYH�REVHUYD��
WLRQV��RU��RI�FRXUVH��IRU�WKH�DGGLWLRQDO�RQHV�PDGH�E\�
(ONLQV���
,Q�WKH�QDWXUDO�VFLHQFHV��QXPEHUV�EHFRPH�PHDQLQJIXO�

EHFDXVH�WKH\�DUH�FRUUHODWHG�ZLWK�D�WKHRUHWLFDO�JULG��)RU��
WXQDWHO\��WKLV�JULG�PD\�WDNH�DQ\�IRUP�DV�ORQJ�DV�LW�LV�
FRKHUHQW��,Q�WKH�KXPDQLWLHV��KRZHYHU��WKH�JULG�FDQQRW�
EH�DUELWUDU\��EHFDXVH�LW�PXVW�PLPLF�WKH��SRLQW�RI�YLHZ��
WDNHQ�E\�WKH�XVHUV�WKHPVHOYHV��,W�LV�SRVVLEOH�WKDW�0DU��
VKDFN
V�OXQDU�FDOHQGDU�LV�LGHQWLFDO�WR�WKH�SULQFLSOH�RI�
SHUWLQHQFH�XVHG�E\�SUHKLVWRULF�KXPDQV��KRZHYHU�LP��
SODXVLEOH�WKDW�PD\�VHHP�IURP�KLV�REVHUYDWLRQV��)URP�
WKH�SRLQW�RI�YLHZ�RI�SLFWRULDO�VHPLRWLFV��YRQ�'DQLNHQ
V�
FODLP�WKDW�FHUWDLQ�SUHWHFKQRORJLFDO�LPDJHV�VKRZ�ZULVW��
ZDWFKHV�LV�PXFK�EHWWHU�VXEVWDQWLDWHG�WKDQ�$QDWL
V�LQWHU��
SUHWDWLRQ�RI�D�VWLFN�PDQ�ZLWK�UDLVHG�DUPV�DV�D��SUD\HU��
�6RQHVVRQ�,���D���%XW��RI�FRXUVH��RQFH�ZH�JR�EH\RQG�WKH�
SLFWRULDO�LQWHUSUHWDWLRQ�V\VWHP�WR�WKH�FXOWXUH�DV�D�ZKROH��
YRQ�'DQLNHQ
V�DVVXPSWLRQV�DUH�VKRZQ�WR�EH�DEVXUG�DQG�
WKRVH�RI�$QDWL�D�OLWWOH�OHVV�VR��6LPLODUO\��LW�LV�QRW�IURP�
WKH�PDUNLQJV�WKHPVHOYHV�EXW�IURP�D�ZLGHU�FRQWH[W�WKDW�
0DUVKDFN
V�FDOHQGDU�PXVW�EH�MXVWLILHG��
,W�LV�QRW�EHFDXVH�KH�REVHUYHV�WKHP�PRUH�FORVHO\�EXW�

EHFDXVH�KH�FRPSDUHV�WKH�DUWLIDFWV�ZLWK�WKH�OXQDU�VFKHPH�
WKDW�(ONLQV�GLVFRYHUV�WKH�GHYLDWLRQV�RI�WKH�IRUPHU�IURP�
WKH�ODWWHU��DQG�LW�LV�LQ�WKLV�LWVHOI��GHYLDQW��VHQVH�WKDW�KH�
PD\�MXVWO\�FODLP�WR�PDNH�DQ�HYHQ��FORVHU��UHDGLQJ�WKDQ�
0DUVKDFN��7KLV�VKRZV�WKDW�VFKHPHV�RI�LQWHUSUHWDWLRQ�GR�
QRW�QHFHVVDULO\�EOLQG�XV�WR�WKH�GHWDLOV�EXW�PD\�DFWXDOO\�
EH�WKH�YHU\�LQVWUXPHQWV�ZKLFK�SHUPLW�XV�WR�VHH�WKHP�
�VHH�6RQHVVRQ�L������ ,�KDYH�XVHG�WKLV�PHWKRG�P\VHOI�LQ�
FULWLFLVLQJ�WKH�FODVVLFDO�DQDO\VHV�RI�SLFWRULDO�VHPLRWLFV�
IURP�%DUWKHV�WR�)ORFK��6RQHVVRQ�L������:KDW�,�UHJUHW�LV�
WKDW�(ONLQV�GRHV�QRW�WU\�WR�ILQG�D�EHWWHU�ILW�IRU�WKH�GHYLD��
WLRQV�ZKLFK�KH�GLVFRYHUV��$W�OHDVW�LQ�RQH�RI�WKH�SRVVLEOH�
LQWHUSUHWDWLRQV�RI�KLV�SKUDVH��,�ZRXOG�WKXV�DOVR�FRQWHVW�
WKH�VHFRQG�SDUW�RI�(ONLQV
V�ILUVW�FODLP��LW�LV�SRVVLEOH�WR�
FKRRVH�D�GLVWDQFH�FORVHU�WR�WKH�DUWLIDFW�DW�ZLOO��DQG�(ONLQV�
KLPVHOI�GRHV�VR� LQ�QRWLQJ�WKH�GHYLDWLRQV�IURP�0DU��
VKDFN
V�VFKHPH��$QG�LW�LV�SUHFLVHO\�LQ�WKLV�ZD\�WKDW�ZH�
PDNH�SURJUHVV�LQ�LQWHUSUHWDWLRQ��E\�FULWLFLVLQJ�WKH�DQDO\��
VHV�PDGH�E\�RWKHUV��DQG�E\�RXUVHOYHV���
,�DOVR�KDYH�P\�PLVJLYLQJV�DERXW�(ONLQV
V�WKLUG�FODLP��

LW�LV�WR�EH�VXVSHFWHG�WKDW�SXWDWLYH�FORVH�UHDGLQJV�ZLOO�XVH�
EDVLF�WHUPV�LQ�D�FKDRWLF�DQG�FRQWUDGLFWRU\�ZD\��ZKLFK�
LV�H[DFWO\�ZKDW�(ONLQV�VKRZV�0DUVKDFN�WR�GR��,Q�WDNLQJ�
D�WKHRUHWLFDO�VWDQFH��LW�LV�SRVVLEOH��DV�,�KDYH�VKRZQ�HOVH��
ZKHUH��WR�PDNH�SHUIHFWO\�JRRG�VHQVH�RI�WKH�GLIIHUHQFH�
EHWZHHQ�VLJQV�DQG�QRQVHPLRWLF�HOHPHQWV��DOWKRXJK�WKH�
GLVWLQFWLRQ�LV�FHUWDLQO\�GLIIHUHQW��IRU�LQVWDQFH��LQ�WKH�
FDVHV�RI�OLQJXLVWLF�DQG�SLFWRULDO�VLJQV��$QG�LI�ZH�ZDQW�WR�
ILQG�RXW�WKH�GLIIHUHQFH�EHWZHHQ�GHFRUDWLRQ�DQG�QRWDWLRQ��
LW�LV�PXFK�EHWWHU�WR�VWDUW�IURP�D�WKHRU\�DERXW�WKH�QDWXUH�
RI�VXUIDFHV��IRU�LQVWDQFH��WKDW�RI�*LEVRQ��ZKLFK�LV�H[DFWO\�
ZKDW�,�KDYH�WULHG�WR�GR�LQ�P\�ZRUN��VHH�6RQHVVRQ�,������

,�WKXV�ILQG�P\VHOI�LQ�FRPSOHWH�GLVDJUHHPHQW�ZLWK�(ON��
LQV
V�WKHVHV�DQG�LQ�FRPSOHWH�DJUHHPHQW�ZLWK�KLV�GHPRQ��
VWUDWLRQV��

+(15<� 67$7(1�
'HSDUWPHQW�RI�(QJOLVK��8QLYHUVLW\�RI�8WDK��6DOW�/DNH�
&LW\��8WDK���,,��� 8�6�$��L��;����

,�ILQG�(ONLQV
V�HVVD\�WUHPHQGRXVO\�VWLPXODWLQJ�IRU�WKH�
UDQJH�RI�LQWHUSUHWLYH�DFWLYLWLHV�IURP�GLIIHUHQW�ILHOGV�WKDW�
KH�EULQJV�LQWR�RQH�VSDUNOLQJ�GLVFXVVLRQ��IRU�WKH�ZD\�KH�
DUWLFXODWHV�WKH�SUREOHPDWLF�FKDUDFWHU�RI�WKH�DWWHPSW�WR�
IL[�DQ\�QRWLRQ�RI�D��FORVHVW��UHDGLQJ��JLYLQJ�D�ZDNH�XS�
FDOO�WR�WKH�UHDGHU�ZKR�PLJKW�KDYH�WRR�TXLFNO\�DQG�XQUH��
IOHFWLQJO\�VHWWOHG�RQ�RQH�VXFK�QRWLRQ��DQG�IRU�WKH��FORVH��
QHVV��RI�KLV�LQWHUURJDWLRQ�RI�0DUVKDFN
V�PDUNV��PHWKRG��
DQG�FULWLFV�DQG�KLV�DELOLW\�WR�FRQFHLYH�QHZ�ZD\V�RI�
WKLQNLQJ�DERXW�WKLQJV�WKDW�VHHP�DOUHDG\�VHWWOHG���:K\�
FDQ
W�QRWDWLRQ�EH�WKH�QRUP�DQG�GHFRUDWLRQ�EH�WKH�XQ��
FRPPRQ�FRXQWHUH[DPSOH"����$ERYH�DOO��,�DGPLUH�WKH�
ZD\�KH�HYRNHV��WKURXJK�WKH�IRFXV�RQ�0DUVKDFN
V�ZRUN��
D�YLYLG�IHHOLQJ�RI�WKH�PHDQLQJIXO�PDUN�DW�WKH�OLPLW�RI�
YLVLRQ��QRW�RQO\�SHUVRQDO�EXW�ZRUOG�KLVWRULFDO���WKH�PDUN�
KRYHULQJ�XQGHFLGDEO\�EHWZHHQ�PHDQLQJOHVVQHVV�DQG�
VHQVH�WKDW�KDV�DOUHDG\��EXW�MXVW��EHHQ�ERUQ��6LQFH�,�DP�
QRW�DQ�DQWKURSRORJLVW��,�FDQ�UHOLVK�SUHFLVHO\�WKH�IDFW�WKDW�
0DUVKDFN
V�PDUNV�PLJKW�EH�FRQVWUXHG�DV�EHLQJ�VLJQLIL��
FDQW�VLJQV�DQG�WKHQ�DJDLQ�DV�QRW��:KDW�,�UHOLVK�LV�QRW�WKH�
�XQGHFLGDELOLW\���DQ�XQIRUWXQDWHO\�IHWLVKL]HG�TXDOLW\�LQ�
VRPH�OLWHUDU\�WKHRU\�RI�WKH�UHFHQW�SDVW��WKDQNV�WR�GH�
0DQ��EXW�WKH�VSHFLILF�TXDOLW\�RI�WKLV�XQGHFLGDELOLW\�WKDW�
VWLPXODWHV�WKH�IHHOLQJ�RI�WKH�PHDQLQJIXO�PDUN�LQ�LWV�
FKU\VDOLV�VWDWH��VWUXJJOLQJ�OLNH�0LFKHODQJHOR
V��VODYHV��
WR�HPHUJH�IURP�WKH�VWRQH��
$W�WKH�VDPH�WLPH��,�IHHO�VRPH�UHVHUYDWLRQV�DERXW�WKH�

ZD\�(ONLQV�KDV�SXW�DOO�WKLV�WRJHWKHU��7KH�TXHVWLRQ�DERXW�
0DUVKDFN
V�ZRUN�FRQFHUQV�PRVW�IXQGDPHQWDOO\�QRW�WKH�
SDUWLFXODU�LQWHUSUHWDWLRQ�RI�KLV�SXUSRUWHG�QRWDWLRQV�EXW�
ZKHWKHU�WKH\�DUH�QRWDWLRQV�DW�DOO���&ORVH�UHDGLQJ��DV�LW�
LV�GHILQHG�LQ�OLWHUDU\�FULWLFLVP�FRQFHUQV�WKH�UHDGLQJ�RI�
ZKDW�DUH�XQFRQWURYHUVLDOO\�GHILQHG�DV�PHDQLQJIXO��LQWHU��
SUHWDEOH�WH[WV��,�IHDU�WKDW�WKH�XVH�RI�WKH�VDPH�WHUP�WR�
VSHDN�RI�WKH�LQDXJXUDO�UHFRJQLWLRQ�RI�PDUNV�DV�PHDQLQJ��
IXO�QRWDWLRQV�PLJKW�EH�VRPHWKLQJ�RI�D�PHWDSKRULFDO�H[��
WHQVLRQ��RQH�WKDW�OHDYHV�RYHU�PRUH�GLVDQDORJ\�WKDQ�LOOX��
PLQDWLRQ��7KDW�(ONLQV�LV�QRW�WDNLQJ�VXIILFLHQW�DFFRXQW�
RI�WKLV�GLIIHUHQFH�VHHPV�WR�PH�LPSOLHG�E\�KLV�XVH�RI�
:LWWJHQVWHLQ�WR�GHIHQG�WKH�DEVHQFH�RI�HYLGHQFH�IRU�D�QR��
WDWLRQDO�V\VWHP�LQ� WKH� 3DOHROLWKLF� DUWLIDFWV��:LWW��
JHQVWHLQ
V��VWRULHV��DERXW�WKH�FDYH�PHQ��(ONLQV�VD\V��
�VKRZ�WKDW�UHJXODU�DFWLRQV�QHHG�QRW�IROORZ�DQ\�UHJXODU�
UXOHV���EXW�ZKDW�:LWWJHQVWHLQ�DFWXDOO\�DGGUHVVHV�LQ�WKH�
SDVVDJH�FLWHG�LV�QRW�WKH�TXHVWLRQ�RI�D�UXOH�EXW�RI�ZKDW�
KH�FDOOV�WKH��H[SUHVVLRQ��RI�D�UXOH�ZKLFK� DSSHDUV�WR�
OHDYH�RSHQ�WKH�SRVVLELOLW\�WKDW�WKH�FDYH�PDQ�LV�IROORZLQJ�
DQ��LPSOLFLW��UXOH��:LWWJHQVWHLQ�WKHQ�DOVR�VD\V�WKDW�ZH�
FDQ�VHH�WKH�UHJXODULW\�ZLWKRXW�RXUVHOYHV�EHLQJ�DEOH�WR�
IRUPXODWH�WKH��H[SUHVVLRQ��RI�WKH�UXOH�DQ� REVFXUH�RE��
VHUYDWLRQ�VLQFH��LQ�WKH�H[DPSOHV�JLYHQ��LQVRIDU�DV�WKH\�
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SRVVHVV�UHFRJQL]DEOH�UHJXODULW\��LW�LV�HDV\�WR�IRUPXODWH�
WKH�UXOH��WKXV�D�VLPSOH��DGG�RQH�GRW��UXOH�JHQHUDWHV�WKH�
VHFRQG�VHTXHQFH���:LWWJHQVWHLQ�PLJKW�PHDQ�WKDW�LW�LV�
QRW�QHFHVVDU\�WR�EH�DEOH�WR�IRUPXODWH�WKH�UXOH�LQ�RUGHU�
WR�UHFRJQL]H�WKH�UHJXODULW\��EXW�WKDW�GRHVQ
W�PHDQ�WKDW�
LW�LV�VWUXFWXUDOO\�LPSRVVLEOH�WR�IRUPXODWH�WKH�UXOH��,W�LV�
WUXH��DV�(ONLQV�ZULWHV��WKDW��SULYDWH�
DPXVHPHQWV
�GR�QRW�
KDYH�UXOHV�LQ�WKH�RUGLQDU\�VHQVH���EXW�LI�WKH\�UHDOO\�DUH�
SULYDWH��LI�WKH\�DUH�QRW�VWUXFWXUHG�E\�D�IRUPXODWDEOH�
�FRGH��� WKHQ�WKH\�DUH��DV�:LWWJHQVWHLQ�FRQVLVWHQWO\�
KROGV�LQ�WKH�3KLORVRSKLFDO�,QYHVWLJDWLRQV��LQFDSDEOH�RI�
EHLQJ�LQWHUSUHWHG�RU�VKDUHG��
$QG�\HW�,�DP�WKURZQ�EDFN�LQWR�LQGHFLVLRQ�E\�WKH�VXJ��

JHVWLRQ�IRU�ZKLFK�(ONLQV�PDNHV�URRP�E\�WKH��,�WKLQN��
LQDFFXUDWH��UHDGLQJ�RI�:LWWJHQVWHLQ���:K\�DVVXPH�WKDW�
WKH�QRWDWLRQV�ZHUH�UHIHUUHG�WR�ODWHU��RU�WKDW�WKH\�FRXOG�EH�
UHDG"�3HUKDSV�WKHVH�QRWDWLRQV�ZHUH�NLQDHVWKHWLF��WKHLU�
PHDQLQJ����� ZDV�LQ�WKHLU�PDNLQJ���$OO�VRUWV�RI�WKRXJKWV�
UXVK�LQ�KHUH��,�WKLQN�RI��DFWLRQ�SDLQWLQJ���RI�EUDLOOH��
PRVW�RI�DOO��,�IHHO�WKH�H[FLWHPHQW�RI�WKH�SRVVLELOLW\�RI�
DQ�LQFUHGLEO\�LQWLPDWH�HQFRXQWHU�WKURXJK�WKHVH�SULYDWH��
NLQDHVWKHWLF�PDUNV�SUHFLVHO\�EHFDXVH�WKH\�ZHUH�SUL��
YDWH�ZLWK� D�KXPDQ�EHLQJ�IURP�3DOHROLWKLF�WLPHV��KLV�
RU�KHU�SK\VLFDO�UHJLVWUDWLRQ��VHOHQR�VHLVPRJUDSKLF��RI�WKH�
REVHUYDWLRQ�RI�WKH�QLJKW�VN\��%XW�LV�LW�UHDOO\�SRVVLEOH�WR�
JHW�LQWR�WKH�KHDG�RI�DQ�LQGLYLGXDO�FDYH�GZHOOHU�LQ�WKLV�
ZD\"�2Q�WKH�RQH�KDQG�ZH�KDYH�WKH�FRPSOHWHO\�DOHDWRU\�
QDWXUH�RI�WKH�LQVFULSWLRQ��RQ�WKH�RWKHU�KDQG�WKH�YDVW�
VKDUHG�UHDOLW\�RI�WKH�SKDVHV�RI�WKH�PRRQ��7KH�REMHFWLYLW\�
RI�WKH�ODWWHU�VHHPV�WR�UHQGHU�LQWHOOLJLEOH�WKH�SRVVLELOLW\�
RI�IHHOLQJ�RXU�ZD\�LQWR�WKH�IRUPHU��,Q�WKH�HQG��,�GRQ
W�ILQG�
WKLV�SRVVLELOLW\�LQWHOOLJLEOH�DIWHU�DOO��\HW�(ONLQV�RSHQV�D�
VSDFH�IRU�GRXEW��
%XW�LW�LV�MXVW�KLV�DELOLW\�WR�UHDG�LQ�VXFK�D�UHVRXUFHIXO�

ZD\�D� ZD\�WKDW�RSHQV�RXW�LQVWHDG�RI�FORVLQJ�RII�SRVVL��
ELOLWLHV�WKDW�,�ILQG�DW�RGGV�ZLWK�WKH�ZD\�KH�VKDSHV�KLV�
GLVFXVVLRQ�ZLWK�UHIHUHQFH�WR�GH�0DQ��7KH�GLVWLQFWLYH�
FKDUDFWHU�RI�GH�0DQ
V�UHDGLQJV�LV�QRW�WKHLU�FORVHQHVV�EXW�
WKHLU�SURJUDPPDWLF�FKDUDFWHU��:KDW�GH� 0DQ� FDOOV�
�ULJRU��LV�UHDOO\�WKH�LQIOH[LELOLW\�RI�KLV�SURJUDP��ZKLFK��
DV�QXPHURXV�FULWLFV�KDYH�QRWHG��DOZD\V�ILQGV�ZKDW�LW�LV�
ORRNLQJ�IRU�LQ�HYHU\�WH[W�LW�UHDGV��7KH�FRPSDUDEOH�WKLQJ�
LQ�DQWKURSRORJ\�ZRXOG�EH��IRU�H[DPSOH��WKH�UHVRXUFHIXO�
)UHXGLDQ�ZKR�DOZD\V�PDQDJHV��E\��FORVHU��UHDGLQJ��WR�
UHGLVFRYHU�WKH��IRUP��RI�WKH�2HGLSDO�WULDQJOH�EHQHDWK�
WKH��VXUIDFH��GLIIHUHQFHV�LQ�VRFLDO�RUJDQL]DWLRQ�LQ�GLIIHU��
HQW�FXOWXUHV��,Q�WKLV�UHVSHFW��WKHUH�LV�LQGHHG�DQ�DQDORJ\�
EHWZHHQ�0DUVKDFN
V�DQG�GH�0DQ
V�UHDGLQJV��EXW�LW�VKRZV�
QRWKLQJ�DERXW�WKH�FORVHQHVV�RI�FORVH�UHDGLQJ��LW�LV�RQO\�
WKDW�ZH�KDYH�KHUH�WZR�ULJLGO\�SURJUDPPDWLF�UHDGHUV��
7KXV�,�KDYH�WR�UHMHFW�WKH�FRQFOXVLRQ�DW�ZKLFK�(ONLQV�
DUULYHV��WKDW��DQ�XQVXUSDVVHG�FORVH�UHDGLQJ�LV�DQ�DEVR��
OXWH�UHIXVDO�WR�QHJRWLDWH�WKH�WHUPV�RI�UHDGLQJ���ZKLFK�
VHHPV�WR�PH�WR�DULVH�IURP�WKH�FRQIODWLRQ�RI�WKH�QRWLRQ�
RI��FORVH�UHDGLQJ��ZLWK�WKRVH�RI��SURJUDP��RU��PHWKRG���
,�VHH�QR�UHDVRQ�WR�DFFHSW�GH�0DQ
V�FODLP��FLWHG�E\�(ONLQV��
WKDW�DWWHQWLRQ�WR�WKH��FRGH��RI�OLWHUDWXUH��KDV�WR�DFTXLUH�
WKH�ULJRU�RI�D�PHWKRG��DW� OHDVW�QRW�LQ�WKH�VHQVH�LQ��
WHQGHG�E\�GH�0DQ��7KH�GHYHORSPHQW�RI�QDUUDWRORJ\��SR��
HWLFV��DQG�VHPLRWLFV�DV�DQDO\WLFDO�PHWKRGV�LQ�OLWHUDU\�

VWXG\�KDYH�LQGHHG�EHHQ�HVVHQWLDO�GHYHORSPHQWV��EXW�LQ��
VRIDU�DV�WKH\�KDYH�FRQIHUUHG�JUHDWHU��ULJRU��RQ�WKH�VWXG\�
RI�OLWHUDWXUH�WKH\�KDYH�GRQH�VR�LQ�D�QHXWUDO�IDVKLRQ��
WKHVH�PHWKRGV�GR�QRW�GLFWDWH�RU�SUHGLFW�WKH�FRQWHQW�RI�
DQ\�VSHFLILF�UHDGLQJ�RI�D�VSHFLILF�WH[W�DV�GH�0DQ
V��IRU��
PDOLVP��GRHV��$V�HYHU\RQH�WRGD\�NQRZV��QR��UHDGLQJ��
RI�D��WH[W��ZKHWKHU�RI�D�SRHP��RI�D�FXOWXUH��RU�RI�WKH�
�ERRN�RI�QDWXUH��LV� SRVVLEOH�ZLWKRXW�D� �SDUDGLJP���
�WKHRU\���RU��SUHXQGHUVWDQGLQJ��RI�ZKDW�LV�WR�EH�UHDG��
%XW�WKLV�QHFHVVLW\�LV�RI�D�YHU\�JHQHUDO�VRUW�DQG�GRHV�QRW�
OLFHQVH�DUELWUDU\�UHIXVDOV�WR�QHJRWLDWH�WKH�WHUPV�RI�UHDG��
LQJ��

'$9,'� 6800(56�
0F,QWLUH�'HSDUWPHQW�RI�$UW��8QLYHUVLW\�RI�9LUJLQLD��
&KDUORWWHVYLOOH��9D��������� 8�6�$�� ��[����

(ONLQV�KDV�XVHG�WZR�GHILQLWLRQV�RI��FORVH�UHDGLQJ���7KH�
IXOOHVW�LV��WKH�YLJLODQW�DSSOLFDWLRQ�RI�D�FHQWUDO�PHWKRGRO��
RJ\�RI�DQ\�GLVFLSOLQH�WKDW�ZRUNV�ZLWK�ZKDW�LW�WDNHV�WR�
EH�D�VWUXFWXUHG�
V\VWHPDWLF
�DUWLIDFW�RI�DQ\�NLQG���7KH�
VHFRQG��VWDWHG�LQ�WKH�VXPPDU\�DQG�LPSOLFLW�WKURXJKRXW��
LV�VRPHWKLQJ�OLNH��UHVSRQVLEOH�GHVFULSWLRQ�SUHFHGLQJ�LQ��
WHUSUHWDWLRQ���7KH�VHFRQG�LV�PRUH�JHQHUDO�WKDQ�WKH�ILUVW��
DQG�ERWK��KH�FRQFOXGHV��DUH�LQFRKHUHQW�DQG�DW�OHDVW�VWUXF��
WXUDOO\��SDWKRORJLFDO���,�FDQQRW�H[DPLQH�WKH�VHYHUDO�GH��
EDWDEOH�VWDWHPHQWV�DERXW�WKH�VHPLRWLFV�RI�YLVXDO�LPDJHV�
WKDW�DUH�PDGH�KHUH��,Q�JHQHUDO��KRZHYHU��,�IHHO�WKDW�WKH�
DGRSWLRQ�RI�WKH�PRGHO�XOWLPDWHO\�'HUULGHDQ�RI�OLWHU��
DU\�ODQJXDJH�DV�UHSUHVHQWDWLYH�RI�DOO�VLJQLILFDWLRQ�LV�XQ��
MXVWLILHG�DQG�WKDW�WKLV�PRGHO�FDQQRW�EH�DSSOLHG�ZLWK�WKH�
DEVROXWHQHVV�(ONLQV�DVVXPHV��,W�PXVW�EH�H[SODLQHG�ZK\�
0DUVKDFN
V�IXQGDPHQWDOO\�LQGH[LFDO�LQIHUHQFHV�DUH�WR�EH�
UHGXFHG�WR�VXFK�VSHFLDOL]HG�OLQJXLVWLF�WHUPV��
$V�,�XQGHUVWRRG�WKH�LVVXH���FORVH�UHDGLQJ��ZDV�WKH�

LGHDO�RI�WKH�1HZ�&ULWLFLVP��ZKLFK�SUHYDLOHG�LQ�WKH�DFD��
GHPLF�VWXG\�RI�OLWHUDWXUH�EHIRUH�GHFRQVWUXFWLRQ��+RZ��
HYHU��FORVH�UHDGLQJ��PLJKW�KDYH�EHHQ�GRQH�E\�RQH�FULWLF�
RU�DQRWKHU��LW�ZDV�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�
ZRUN�RI�DUW�ZDV�DXWRQRPRXV��DQ�LPDJLQDWLYH�XQLW\�RI�
DHVWKHWLF�LQWHUHVW���&ORVH�UHDGLQJ��ZDV�UHODWHG�WR�PRG��
HUQLVW�IRUPDOLVP�LQ�DUW�DQG�WR��IRUPDO�DQDO\VLV��LQ�DUW�
KLVWRU\�DQG�FULWLFLVP�DQG�ZDV�UHJDUGHG�DV�WKH�DSSUR��
SULDWH�FULWLFDO�UHVSRQVH�WR�D�ZRUN�RI�DUW�DV�D�ZRUN�RI�DUW��
$V�WKH�PRGHUQLVW�FRQYLFWLRQ�WKDW�DUW�LV�LQ�IDFW�DXWRQR��
PRXV�WRRN�KROG��VSHFLDOLVWV�FULWLFV�DSSHDUHG�WR�H[SOL��
FDWH�ZRUNV�RI�DUW�LQ�WKHPVHOYHV��DQG�E\�UHODWHG�PHDQV�
WR�WUDFH�DQ��LQWHUQDO��KLVWRU\�RI�DUW���3DXO�GH�0DQ��WKH�
DXWKRULW\�LQ�WKLV�DUJXPHQW��RIIHUHG�DQRWKHU�GHILQLWLRQ�RI�
�OLWHUDWXUH���ZKLFK�LV�QRW�IRUPDO�H[SUHVVLYH�EXW�UDWKHU�
VHPLRWLF��%\�VHSDUDWLQJ��JUDPPDU��DQG��UKHWRULF���GH�
0DQ�GHSDUWHG�IURP�HDUOLHU�VHPLRWLF�FULWLFV�DQG�PDGH�WKH�
PRYH� IURP�VWUXFWXUDOLVP�WR� SRVWVWUXFWXUDOLVP�DQG�
GHFRQVWUXFWLRQ���*UDPPDU��GHVFULEHV�FRPSUHKHQVLEOH�
�EXW�E\�QR�PHDQV�XQDPELJXRXV��VWDWHPHQW���UKHWRULF��
LV�LQKHUHQWO\�RSHQ��DQG�LWV�ILJXUHV�DQG�WURSHV�DUH�HVVHQ��
WLDO��GH�0DQ�VXJJHVWV��WR�WKH�FRGH�RI�OLWHUDWXUH��7KH�VHPL��
RWLF�DQDO\VLV�RI�OLWHUDWXUH�LQ�WKHVH�WHUPV�SHUPLWV�D�NLQG�
RI��FORVH�UHDGLQJ���ZKLFK��KRZHYHU��LQHYLWDEO\�OHDGV�WR�
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DSRULD��QHYHU�WR�WKH��XQLW\�RI�IRUP�DQG�FRQWHQW���,Q�WKH�
IDFH�RI�DQ�LQWHUSUHWDWLRQ�RI�OLWHUDWXUH�WKDW�FODLPHG�WR�EH�
H[KDXVWLYH��VWUXFWXUDOLVP���GH�0DQ�PLJKW�VHHP�WR�EH�
UHDIILUPLQJ�WKH�ROG�FRQVXPHU�RULHQWHG��DHVWKHWLF��YLHZ�
RI�DUW��.DQW
V�SUHFRQFHSWXDO�KHLJKWHQLQJ�RI�RXU�LPDJLQD��
WLYH�IDFXOWLHV��,Q�GH�0DQ
V�WHUPV��KRZHYHU��WKH�ZRUN�LV�
QHYHU�D��V\PERO��LQ�D�.DQWLDQ�VHQVH�DQG�WKH�UHDGLQJ�RI�
OLWHUDWXUH�DV�OLWHUDWXUH�OHDGV�QRW�WR�UHIHUHQFH�EXW�WR�DQ�
�DQ[LHW\��RU�EOLVV��RI�LJQRUDQFH���7KLV��LJQRUDQFH��LV�
SRVLWLYH��DQG�LW�PDNHV�XV�DZDUH�WKDW�DQ\�QXPEHU�RI�UHDG��
LQJV�DUH�SRVVLEOH�DQG�WKDW�DQ\�UHDGLQJ�WKDW�SUHWHQGV�WR�
EH�GHILQLWLYH�LV�UHGXFWLYH�DQG�ZURQJ�KHDGHG��/LWHUDWXUH�
LV�ODQJXDJH�DERXW�ODQJXDJH�WKDW�PDNHV�XV�FRQVFLRXV�RI�
WKH�QRQUHIHUHQWLDOLW\�RI�ODQJXDJH��
,W�LV�QRW�HDV\�LQ�P\�YLHZ�WR�WUDQVIHU�WKH�VHPLRWLF�SULQ��

FLSOHV�RI�WKLV�HSLVRGH�LQ�WKH�KLVWRU\�RI�OLWHUDU\�FULWLFLVP�
WR�DOO�GHVFULSWLRQ��H[SODQDWLRQ��DQG�LQWHUSUHWDWLRQ�LQ�DOO�
ILHOGV��XQOHVV�RQH�LV�ZLOOLQJ��DV�VRPH�DUH��WR�VD\�WKDW�
GHVFULSWLRQ��H[SODQDWLRQ��DQG�LQWHUSUHWDWLRQ�DUH�LQGLVWLQ��
JXLVKDEOH�DQG�HTXLYDOHQW�WR�WKH�LQWHUSUHWDWLRQ�RI�OLQJXLV��
WLF�VLJQV��7KLV�UHTXLUHV�GHPRQVWUDWLRQ��,Q�WKH�PHDQWLPH��
LW�LV�FHQWUDOO\�LPSRUWDQW�WKDW�GH�0DQ�LV�WDONLQJ�QRW�RQO\�
DERXW�WH[WV�KH�FDQ�UHDG�EXW�DERXW�FDQRQLFDO�OLWHUDWXUH�
ZKHQ�KH�DUJXHV�IRU�WKH�LPSRVVLELOLW\�RI��FORVH�UHDGLQJ���
0DUVKDFN�LV�GRLQJ�VRPHWKLQJ�YHU\�GLIIHUHQW��7KH�LP��
SOLFLW�GHILQLWLRQ�RI�DUW�LV�PXFK�EURDGHU�DQG�VLPSOHU��,W�LV�
EDVHG�RQ� LQGH[LFDO�LQIHUHQFH��+HUH��DPRQJ�DUWLIDFWV�
DJUHHG�WR�EH�3DODHROLWKLF��PDGH�RYHU�D�SHULRG�RI����RRR�
\HDUV��WKHUH�DUH�PRUH�RU�OHVV�VLPLODU�FRQILJXUDWLRQV�RI�
VHULDO�PDUNLQJV��7KH�VXUIDFHV�DQG�PDUNLQJV�ZLWK�ZKLFK�
KH�LV�FRQFHUQHG�DUH�LUUHJXODU��DQG�LW�PXVW�EH�VXSSRVHG�
WKDW�WDEXODWLRQ�DQG�VLJQLILFDWLRQ�DQG�WKHLU�SUHFRQGLWLRQ��
SODQDULW\��ZHUH�EHLQJ�ZRUNHG�RXW�DW�WKH�VDPH�WLPH��0DU��
VKDFN�VHHPV�WR�PH�WR�KDYH�WKH�GHHSHVW�UHVSHFW�IRU�WKH�
SUHVHPLRWLF�SULPRUGLDOLW\�RI�WKH�REMHFWV�KH�LV�WU\LQJ�WR�
XQULGGOH��:H�FDQQRW��KH�VD\V��DVVXPH�WKDW�ZH�DUH�GHDOLQJ�
ZLWK�QXPEHU�V\VWHPV��EXW�LI�PDUNV�DUH�EHLQJ�PDGH�VHSD��
UDWHO\�DQG�LQ�VHULHV�QRW� DOO�DW�RQFH�WKHQ� LW�PLJKW�EH�
VXSSRVHG�WKDW�WLPH�LV�EHLQJ�NHSW�LQ�VRPH�ZD\�DQG�WKDW�
WKLV�WLPH�NHHSLQJ�LV�UHODWHG�WR�RWKHU��WLPH�IDFWRUHG��DF��
WLYLWLHV��KXQWLQJ��VWRU\WHOOLQJ��ULWXDO��PLJUDWLRQV���,Q�JHQ��
HUDO��WKH�QXPEHUV�RI�JURXSHG�PDUNV�IDOO�DURXQG�WKH�QXP��
EHUV�RI�OXQDU�F\FOHV��LI�QRW�H[DFWO\��8VLQJ�WKLV�IUDPHZRUN�
RWKHU�HYLGHQFH�PD\�EH�SURYLVLRQDOO\�RUJDQL]HG��,Q�WKLV�
ZD\�0DUVKDFN�LV�DEOH�WR�RIIHU�ZKDW�ZH�ODWHU�+RPR�VDSL��
HQV�DOVR�ILQG�FRQJHQLDO��DQ�DLG�WR�SDWWHUQ�DQG�SURFHVV�E\�
VWRU\��
,I�WKH�FDWHJRULHV�XVHG�LQ�GHVFULSWLRQ�DUH�SRLQWHG�XS�LQ�

WKH�SUDFWLFH�RI�GHVFULSWLRQ��WKLV�PHDQV�WR�PH�WKDW�ZH�
FDQ�OHDUQ�IURP�WKH�SDVW�DQG�SURYLGHV�WKH�RSSRUWXQLW\�WR�
GR�KLVWRU\�RQ�WZR�OHYHOV��RQH�LQYROYLQJ�RXU�RZQ�SRVL��
WLRQ��D�FODVVLF�WXUQ�RI�WKH�KHUPHQHXWLF�FLUFOH��,�DJUHH�WKDW�
FDWHJRULHV�VXFK�DV��VLJQ��DQG��GHFRUDWLRQ��VKRXOG�EH�
FDUHIXOO\�UHH[DPLQHG��DOWKRXJK�LW�VHHPV�FOHDU�WR�PH�ZK\�
WKH\�DVVXPH�WKH�VHFRQGDU\�UROH�WKH\�GR�LQ�0DUVKDFN
V�
DWWHPSW�WR�SURYLGH�DQ�DFFRXQW�RI�WLPH�QRWDWLRQ��+H�LQ�
IDFW�SURYLGHV�PXFK�PDWHULDO�IRU�VXFK�UHH[DPLQDWLRQ��,Q�
VKRUW��ZKLOH��FORVH�UHDGLQJ��PD\�KDYH�SDVVHG�IURP�FXU��
UHQF\�LQ�OLWHUDU\�FULWLFLVP��,�FDQQRW�VHH�WKDW�FDUHIXO�GH��
VFULSWLRQ�LV�WKHUHIRUH�UHQGHUHG�KRSHOHVV��LPSRVVLEOH��RU�
SDWKRORJLFDO�LQ�RWKHU�I,HOGV��

5$1'$//� :+,7(�
'HSDUWPHQW�RI�$QWKURSRORJ\��1HZ�<RUN�8QLYHUVLW\��
1HZ�<RUN��1��<��,������ 8��6�$��L���[�����

(ONLQV�SURYLGHV�XV�ZLWK�D�SURYRFDWLYH�DQG�LQWHUHVWLQJ�
FDVH�VWXG\�RI�ZKDW�KH�GHVFULEHV�DV��FORVH�UHDGLQJ���$V�LQ�
0DUVKDFN
V�ZRUN�LWVHOI��WKH�JUHDWHVW�LQWHUHVW�RI�(ONLQV
V�
DUWLFOH�DQG�LWV�PRVW�VHULRXV�IODZ�LV�WKDW�LWV�SHUVSHFWLYH�
LV�GUDZQ�IURP�RXWVLGH�WKH�ERXQGV�RI�DQWKURSRORJLFDO�DU��
FKDHRORJ\��7ZR�GLPHQVLRQV�RI�DQ�DQWKURSRORJLFDO�SHU��
VSHFWLYH�DUH�DEVHQW�IURP�0DUVKDFN
V�ZRUN�DQG�IURP�
(ONLQV
V�FULWLTXH���L�� D�SURIRXQG�DSSUHFLDWLRQ�IRU�FURVV��
FXOWXUDO�GLIIHUHQFHV�LQ�UHSUHVHQWDWLRQ��ZD\V�RI�VHHLQJ�DQG�
ZD\V�RI�UHSUHVHQWLQJ��DQG�����WKH�QRWLRQ�RI�GLIIHUHQW�EXW�
LQWHUGHSHQGHQW�OHYHOV�RI�RUJDQL]DWLRQ�LQ�FXOWXUDO�SURGXF��
WLRQ��LQH[WULFDEO\�OLQNLQJ�VR�FDOOHG�LQWHUQDO�DQDO\VLV�
�FORVH�UHDGLQJ��WR�REVHUYDWLRQV�DW�RWKHU�OHYHOV��
7KH�YHU\�LGHD�WKDW�D�GLVWLQFWLRQ�EHWZHHQ�QRWDWLRQ�DQG�

GHFRUDWLRQ��RU�EHWZHHQ�GHFRUDWLRQ�DQG�UHSUHVHQWDWLRQ��RU�
EHWZHHQ�UHDOLVP�DQG�DEVWUDFWLRQ��KDV�DQ\�YDOLGLW\�RXW��
VLGH�RXU�RZQ�:HVWHUQ�WUDGLWLRQ�KDV�EHHQ�UHFRJQL]HG�DV�
SUREOHPDWLFDO�DW�OHDVW�VLQFH�%RDV
V��L���� >,���@���3ULPL��
WLYH�$UW��0DQ\�ODWHU�ZRUNV�LQ�V\PEROLF�DQWKURSRORJ\�
KDYH�SUREOHPDWL]HG�WKH�QRWLRQ�RI��GHFRUDWLRQ���ZKLOH�
WUDGLWLRQDO�DUW�KLVWRU\��JKHWWR�L]HG���WKH�GHFRUDWLYH�
DUWV���YLHZLQJ�WKHP�DV� OHVV�PHDQLQJ�ODGHQ�DQG�PRUH�
�SXUHO\�HVWKHWLF���2I�FRXUVH��WKH�QRWLRQ�RI�WKH�SXUHO\�
HVWKHWLF��OLNH�0DUVKDFN
V�IUHTXHQW�DQG�GLVPLVVLYH�XVH�RI�
�PHUH�GHFRUDWLRQ���LQ�FRQWUDGLVWLQFWLRQ�WR��QRWDWLRQ��
RU�FRXQWLQJ���LV�JHQHUDOO\�DEVHQW�IURP�WKH�FRQFHSWLRQV�
RI�DQWKURSRORJLVWV�VWXG\LQJ�QRQ�:HVWHUQ�V\VWHPV�RI�UHS��
UHVHQWDWLRQ��$Q�H[FHOOHQW�H[DPSOH�LV�0XQQ
V� �,�����
DQDO\VLV�RI�:DOELUL�LFRQRJUDSK\��WKH�UHDO�ZRUOG�UHIHUHQWV�
RI�ZKLFK�DUH�LQYLVLEOH�WR�:HVWHUQ�H\HV��)DU�IURP�EHLQJ�
�PHUHO\�GHFRUDWLYH���:DOELUL�VLJQV�FRQVWLWXWH�D� FRP��
SOH[��G\QDPLF��DQG�IOH[LEOH��ODQJXDJH�RI�IRUPV���/HURL��
*RXUKDQ�,������ 7KH�SRLQW�LV�WKDW�WKH�FRQVWUXFWLRQ�RI�
PHDQLQJ�LV�YHU\�PXFK�D�FXOWXUDO�PDWWHU��7KH�PHOGLQJ�RI�
FRQYHQWLRQDO�WRROV�DQG�KDELWXDOO\�PHPRUL]HG�JHVWXUHV�
�:KLWH�,����� LQWR�WHFKQLTXHV��/HURL�*RXUKDQ�,����� IRU�
WKH�FUHDWLRQ�RI�PHDQLQJIXO�IRUPV�\LHOGV�HQRUPRXV�UH��
GXQGDQF\�ZLWKLQ�DQ\�FRQWH[W�RI�FXOWXUDO�SURGXFWLRQ��,Q�
VPDOO�VFDOH�VRFLHWLHV�VXFK�DV�WKRVH�RI�WKH�8SSHU�3DOHR��
OLWKLF��OHDUQLQJ�FRQWH[WV�DUH�SULPDULO\�RQHV�RI�REVHUYD��
WLRQ�DQG�HPXODWLRQ�DQG�FDUU\�WKH�KHDY\�ZHLJKW�RI�WUDGL��
WLRQ��7KH�UHVXOW��IRU�H[DPSOH��LQ�0DJGDOHQLDQ�HQJUDYHG�
DQLPDOV��LV�D�VWULFW�JUDPPDU�IRU�WKH�FRQVWUXFWLRQ�RI��YL��
VXDO�UHDOLVP���
,I�WKH�FRQVWUXFWLRQ�RI�PHDQLQJIXO�IRUPV�LV�ODUJHO\�D�

FXOWXUDO�PDWWHU��ZH�DUH�FRQIURQWHG�ZLWK�WKH�VHFRQG�GL��
PHQVLRQ�RI�DQ�DQWKURSRORJLFDO�DQDO\VLV�PLVVLQJ�IURP�
0DUVKDFN
V�DQG�(ONLQV
V�ZRUN��WKH�FRQWH[WXDOL]DWLRQ�RI�
D�JLYHQ�VHW�RI�IRUPV�ZLWK�UHVSHFW�WR�H[LVWLQJ�HFRORJ\��
WHFKQRORJ\��VRFLDO�G\QDPLFV��EURDGHU�UHSUHVHQWDWLRQDO�
UHSHUWRLUHV��DQG�EHOLHI�V\VWHPV��$Q�DQWKURSRORJLFDO�FORVH�
UHDGLQJ��WKHQ��LV�QRW�PHUHO\�D�GLIIHUHQW�EXW�HTXDO�OHYHO�RI�
DQDO\VLV�EXW�D�VHW�RI�REVHUYDWLRQV�DW�RQH�OHYHO�RI�KXPDQ�
DFWLRQ�DQG�RUJDQL]DWLRQ�WKDW�PXVW�EH�LQWHJUDWHG�LQWR�DQG�
XQGHUVWRRG�LQ�WHUPV�RI�RWKHU�OHYHOV��:KHQ�0DUVKDFN�GLV��
WLQJXLVKHV�QDWXUDO�PDUNV�IURP�KXPDQ�SURGXFHG�PDUNV�
RU�LGHQWLILHV�PDUNV�PDGH�E\�GLIIHUHQW�WRRO�SRLQWV��PRUH�
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WKDQ�SXUH�REVHUYDWLRQV�PXVW�EH�LQYROYHG��$Q�H[WHUQDO�
XQGHUVWDQGLQJ�RI�FRQYHQWLRQDO�WRROV��WHFKQLTXHV��DQG�
JHVWXUHV��UDZ�PDWHULDOV��WRRO�EUHDNDJH�SDWWHUQV��VWDELOLW\�
RI�ZRUNLQJ�VXUIDFHV��DQG�VSDWLDO�VWUDWHJLHV�IRU�HQJUDYLQJ�
LV�UHTXLUHG��7KHUH�FDQ�EH�QR�VXFK�WKLQJ�DV��LQWHUQDO�DQDO��
\VLV��ZLWKRXW�D�WKRURXJK�XQGHUVWDQGLQJ�RI�VXFK��KLJKHU��
OHYHO��YDULDEOHV��DQG��VR�IDU�DV�,�NQRZ��NQRZOHGJH�RI�VXFK�
GRPDLQV�FDQQRW�EH�JDLQHG�ZLWKRXW�H[SHULPHQWDO�UH��
VHDUFK��2
)DUUHOO�DQG�:KLWH�L����� GHVLJQHG�WR�FUHDWH�
EULGJLQJ�WKHRU\�EHWZHHQ�REVHUYDWLRQV�DQG�LQWHUSUHWD��
WLRQV��ILJ��L���
$Q�H[SHULPHQWDO�EDVHOLQH�LV�UHSODFHG�LQ�0DUVKDFN
V�

ZRUN�E\�D�IDLWK�LQ�WKH�SXULW\�RI�REVHUYDWLRQ��)RU�KLP�WKH�
SURFHVVHV�E\�ZKLFK�PDUNV�ZHUH�FUHDWHG�DUH�VHOI�HYLGHQW��
$V�DQ�DOWHUQDWLYH�UHVHDUFK�GHVLJQ�WR�HPXODWH��,�HQFRXU��
DJH�&$�UHDGHUV�WR�H[DPLQH�WKH�FRUSXV�RI��FORVH�UHDG��
LQJV��SURGXFHG�RYHU�D��R�\HDU�SHULRG�E\�WKH�ODWH�/HRQ�
3DOHV���������,������,����,�� ,�������3DOHV
V�ZRUN�LV�FKDUDFWHU��
L]HG�E\��L�� RSHQQHVV�WR�DOWHUQDWLYH�UHDGLQJV������H[SHUL��
PHQWDO�LQJHQXLW\������FRQWH[WXDOL]DWLRQ�RI�REVHUYDWLRQV�
ZLWK�UHVSHFW�WR�YDULDEOHV�VXFK�DV�VWRQH�WHFKQRORJ\��DU��
FKDHRORJLFDO�FKURQRORJ\��DQLPDO�DQDWRP\��DQG�HWKRORJ\��
����PHWKRGRORJLFDO�LQQRYDWLRQ��H�J���SRVLWLYH�FOD\�LPSUHV��
VLRQV�RI�HQJUDYHG�VXUIDFHV���DQG�����UHSUHVHQWDWLRQDO�ULJRU�
�FRPSRVLWH�UHQGHULQJV�FRPELQLQJ�GLIIHUHQWLDOO\�OLW�YLHZV�
RI�HQJUDYHG�VXUIDFHV���7KH�IDFW�WKDW�3DOHV
V�H[WUDRUGLQDU\�
UHVHDUFK�LV�SUHVHQWHG�ZLWK�H[WUHPH�PRGHVW\�DQG�SXE��
OLVKHG�LQ�)UHQFK�VKRXOG�QRW�SUHYHQW�$QJORSKRQH�VFKRO��
DUV�IURP�UHFRJQL]LQJ�LWV�PHULWV��
7KH�SUHVXPSWLRQ�RI�REVHUYDWLRQDO�SXULW\�LV�EXWWUHVVHG�

LQ�0DUVKDFN
V�ZRUN�E\�KLV�FRQYH\LQJ�RI�WKH�LPSUHVVLRQ�
WKDW�D�SKRWRPLFURJUDSK�LV�UHSUHVHQWDWLRQDOO\�SXUH��:H�
DUH�OHG�WR�EHOLHYH�WKDW�0DUVKDFN
V�SKRWRV�DUH�LQGLVSXW��
DEOH�GHSLFWLRQV�RI�UHDOLW\�ZKHQ�LQ�IDFW�WKH\�DUH�YLVXDO�
DUJXPHQWV�ZKLFK�FDQ�EH� FRXQWHUHG�E\�RWKHU�YLVXDO�
DUJXPHQWV��2EMHFWV�DUH�OLW��PDJQLILHG��SKRWRJUDSKHG��
FURSSHG��SKRWRJUDSKLFDOO\�HQODUJHG��FDSWLRQHG��DQG�DF��
FRPSDQLHG�E\�WH[W�LQ�VXSSRUW�RI�WKH�SRVLWLRQ�EHLQJ�DGYR�

���

),*�� L�� +LJKO\�XQLIRUP�PDUNV�WKDW�LPLWDWH�DOPRVW�
SUHFLVHO\�WKH�VKDSH�RI�WKH�WRRO�SRLQW��[�L���FUHDWHG�
H[SHULPHQWDOO\�E\�LQGLUHFW�SHUFXVVLRQ��7KLV�W\SH�RI�
SXQFWDWLRQ�UHSOLFDWHV�WKRVH�RQ�VRPH�SLHFHV�IURP�WKH�
0DJGDOHQLDQ��VXFK�DV�WKH�KHDYLO\�HQJUDYHG�ERQH�IURP�
/D�0DUFKH��SKRWR�5��:KLWH���

FDWHG��7KLV�LV�QRW�LQ�DQ\�ZD\�WR�VXJJHVW�SXUSRVHIXO�
VOHLJKW�RI�KDQG�RQ�0DUVKDFN
V�SDUW�EXW�UDWKHU�WR�SRLQW�
RXW�WKDW�KLV�LQWHUSUHWLYH�DJHQGD�OHDGV�KLP�WR�VHH�RQH�
RI�QXPHURXV�SRVVLEOH�SDWWHUQV�LQ�D�NLQG�RI�RSWLFDO�DQG�
FRJQLWLYH�VHOHFWLYLW\��3UHIHUHQWLDO�OLJKWLQJ�LV�D�UHYHDOLQJ�
H[DPSOH��7KHUH�DUH�VHYHUDO�LQVWDQFHV�LQ�0DUVKDFN
V�
ZRUN��2
)DUUHOO�DQG�:KLWH�L������ LQ�ZKLFK�XQLGLUHFWLRQDO�
VNLP�OLJKWLQJ�KDV�EHHQ�HPSOR\HG��WKH�VKDGRZHG�GHWDLO�
WKHQ�VHUYLQJ�DV�D�EDVLV�IRU�GHVFULSWLRQ�DQG�FRPSDULVRQ��
6HYHUDO�HQJUDYHG�PDUNV�RQ�WKH�IDPRXV�%ODQFKDUG�SODTXH�
DQG�RWKHU�VLPLODU�SLHFHV�IURP�WKH�VDPH�VLWH�DSSHDU�WR�
EH�FUHVFHQW�VKDSHG�LQ�0DUVKDFN
V�SKRWRJUDSKV�DQG�DUH�
SUHVHQWHG�DV� VXFK�LQ�DFFRPSDQ\LQJ�GHVFULSWLRQV�DQG�
GUDZLQJV��+RZHYHU��RQ�FORVH�PLFURVFRSLF�LQVSHFWLRQ�DQG�
XQGHU�DOWHUQDWLYH�OLJKWLQJ��ILJ�����WKHVH�RIWHQ�WXUQ�RXW�WR�
EH�FLUFXODU�PDUNV�RQH�ZDOO�RI�ZKLFK�FDVWV�D�FUHVFHQW��
VKDSHG�VKDGRZ��
,Q�ZKDW�,�WDNH�WR�EH�0DUVKDFN
V�PLVWDNHQ�TXHVW�IRU�

LQWHUQDO�DQDO\VLV��DUFKDHRORJLFDO�FRQWH[W�RIWHQ�EHFRPHV�
LUUHOHYDQW��)RU�H[DPSOH��WKH�%ODQFKDUG�SODTXH��ZKLFK�
2
)DUUHOO�DQG�,��L����� KDYH�VWXGLHG�IURP�WKH�SHUVSHFWLYH�
RI�H[SHULPHQWDO�WHFKQRORJ\��LV�EXW�RQH�RI�DERXW�L���SXQF��
WDWHG�ERQH��DQWOHU��DQG�LYRU\�REMHFWV�IURP�WKH�$XULJQD��
FLDQ�L�RI�VRXWKZHVWHUQ�)UDQFH��6L[�RI�WKHVH�DUH�IDFVLPLOHV�
RI�VHDVKHOOV�LQ�LYRU\�RQ�ZKLFK�OLQHDU�DUUDQJHPHQWV�RI�
SXQFWDWLRQV��H[HFXWHG�LQ�SUHFLVHO\�WKH�VDPH�ZD\�DV�RQ�
WKH�%ODQFKDUG�SODTXH��DSSHDU�WR�UHSUHVHQW�WKH�QDWXUDO�
SDWWHUQHG�VXUIDFH�RI�WKH�VKHOO��0RUHRYHU��PRVW�$XULJQD��
FLDQ��HQJUDYLQJV��RQ�OLPHVWRQH��IHZ�RI�ZKLFK�DUH�LGHQWL��
ILDEOH�DV�WR�VXEMHFW��DUH�LQ�IDFW�OLQHDU�VHTXHQFHV�RI�SXQF��
WDWLRQV��QRW�VKDUSO\�HQJUDYHG�OLQHV��:KDW��WKHQ��PDNHV�
RQH�OLQHDU�VHTXHQFH�RI�PDUNV�SHUFHSWLEOH�DV�D�OLQH�RU�
SDWWHUQ�KDYLQJ�UHSUHVHQWDWLRQDO�SRWHQWLDO�DQG�DQRWKHU�
VXFK�VHTXHQFH�SHUFHSWLEOH�DV�FDOHQGULF�QRWDWLRQ"�6XFK�
TXHVWLRQV�DUH�SRVHG�E\�D�FULWLFDO�H[DPLQDWLRQ�RI�0DU��
VKDFN
V�ZRUN�EXW�DUH�DOPRVW�QHYHU�H[SOLFLWO\�UDLVHG�E\�
0DUVKDFN�KLPVHOI��

Vaaa�

),*�� ��� 'LIIHUHQFHV�LQ�SXQFWDWLRQ�PRUSKRORJ\�FDQ�EH�
FUHDWHG�E\�FKDQJLQJ�WKH�GLUHFWLRQ��DQJOH��DQG�
LQWHQVLW\�RI�WKH�OLJKW�VRXUFH��&LUFXODU�SXQFWDWLRQV�DUH�
PDGH�WR�DSSHDU�FUHVFHQW�VKDSHG�LQ�WKLV�
SKRWRPLFURJUDSK�RI�D�VHJPHQW�RI�WKH�%ODQFKDUG�
SODTXH� �FI��0DUVKDFN
V� >,��,������@� SKRWRPLFURJUDSK�
DQG�DFFRPSDQ\LQJ�GUDZLQJV���SKRWR�5��:KLWH���
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,Q�WKH�HQG��ZKR�FDQ�DUJXH�ZLWK�WKH�IDFW�WKDW�0DUVKDFN�
KDV�IRUFHG�XV�WR�H[DPLQH�WKH�UHFRUG�RI�3DOHROLWKLF�DUW�DW�
D�YHU\�GLIIHUHQW�VFDOH"�0RUHRYHU��ZKR�FDQ�DUJXH�ZLWK�
0DUVKDFN
V�MRXUQDOLVWLF�DQG�SKRWRJUDSKLF�VNLOO�LQ�WH[WX��
DOO\�DQG�YLVXDOO\�UHSUHVHQWLQJ�KLV�SRVLWLRQ"�,�PXVW�DGPLW�
WKDW��DV�D�VRSKRPRUH�VRPH����\HDUV�DJR��,�ZDV�JHQXLQHO\�
H[FLWHG�E\�DQG�DWWUDFWHG�WR�3DOHROLWKLF�V\PEROLVP�E\�
0DUVKDFN
V�VNLOO�DV�D�VFLHQFH�ZULWHU��%XW�LQ�P\�RSLQLRQ�
KLV�DQWKURSRORJLFDO�FRQWULEXWLRQV�KDYH�EHHQ�PXFK�RYHU��
VWDWHG��HVSHFLDOO\�E\�WKRVH�TXRWHG�LQ�WKH�SUHDPEOH�WR�WKH�
SUHVHQW�SDSHU��DQG�,�WKLQN�WKDW�(ONLQV�LV�RYHUO\�JHQHURXV�
KHUH�LQ�FRQIXVLQJ�WKH�DGYDQFHV�WKDW�KDYH�UHVXOWHG�IURP�
YDULRXV�SURELQJ�FULWLTXHV�RI�0DUVKDFN
V�ZRUN��G
(UULFR�
,����� &KROORW�9DUDJQDF�,����� 2
)DUUHOO�DQG�:KLWH�,�����
ZLWK�WKH�UHODWLYHO\�PRGHVW�WKHRUHWLFDO�DQG�PHWKRGRORJL��
FDO�FRQWULEXWLRQV�RI�WKH�ZRUN�LWVHOI��

5HSO\�

-$0(6� (/.,16�
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,Q�WKH�PRQWKV�VLQFH�,�ZURWH�WKH�HVVD\��,�KDYH�KDG�WKH�
EHQHILW�RI�VHYHUDO�FRQYHUVDWLRQV�DERXW�&DUOR�*LQ]EXUJ
V�
HVVD\�RQ�FOXHV�DQG�KLVWRULFDO�PHWKRG��*LQ]EXUJ�,������
ZKLFK�FRQWLQXHV�WR�EH�WKH�ORFXV�FODVVLFXV�IRU�GLVFXV��
VLRQV�RI�FORVH�UHDGLQJ��,W�QRZ�VHHPV�WR�PH�HYHQ�PRUH�
IUDJLOH�WKDQ�LW�GLG�WKHQ��DQG�,�GRXEW�WKDW�LW�FDQ�VHUYH�DV�
D�VWDEOH�VWDUWLQJ�SRLQW�IRU�GLVFXVVLRQV�DERXW�HYLGHQFH��
PHWKRG��FOXHV��RU�FORVH�UHDGLQJ��,Q�RQH�W\SLFDO�EXW�WHOOLQJ�
H[DPSOH��*LQ]EXUJ�HQOLVWV�0HVRSRWDPLDQ�GLYLQDWLRQ�XV��
LQJ�VKHHS�OLYHUV�DV�DQ�H[DPSOH�RI��ORZHU��RU��HPSLULFDO��
PHWKRGV��EXW�VXFK�GLYLQDWLRQ�ZDV�D�KLJKO\�V\VWHPDWLF��
PDSOLNH�SUDFWLFH�FRPSOHWH�ZLWK�GLDJUDPV��FOD\�PRGHOV��
DQG�VWURQJO\�DEVWUDFWHG�JHRPHWULF�VFKHPDWD��,Q�VKRUW��
LW�KDG�DOO�WKH�FKDUDFWHULVWLFV�RI�WKH�RSSRVLQJ��KLJKHU���
VFLHQWLILF�PHWKRG��:KDWHYHU�WKH��ORZHU�PHWKRG��LV��LW�
GRHV�QRW�VHHP�WR�EH�D�PHWKRG��DQG�,�KDYH�EHJXQ�WR�GRXEW�
WKDW�LW�LV�D�VLQJOH�SUDFWLFH�LQ�DQ\�XVHIXO�VHQVH��
,�VD\�WKLV�DW�WKH�RXWVHW�E\�ZD\�RI�DQ�DQVZHU�WR�%D[DQ��

GDOO
V�EHDXWLIXOO\�SKUDVHG�UHSO\��LQ�ZKLFK�KH�SRLQWV�RXW�
WKDW�FORVH�UHDGLQJ�LQ�WKH�VHQVH�,�HPSOR\�LW�LV�WUXO\�SDWKR��
ORJLFDO�DQG�IDLOV�WR�FRUUHVSRQG�WR�DQ\�DFWXDO�ORRNLQJ��,�
FRXOG�QRW�DJUHH�PRUH��ORRNLQJ�DQG�HYHQ�ORRNLQJ�WKDW�LV�
GHWHUPLQHGO\�GHWDLOHG��YLJLODQW��RU�RWKHUZLVH��FORVH���LV�
PXFK�OHVV�SUHGLFWDEOH�DQG�XQLIRUP�WKDQ�ZKDW�,�KDYH�GH��
VFULEHG��,W�ZRXOG�EH�LQWHUHVWLQJ�WR�WU\�WR�JLYH�D�SKHQRPH��
QRORJLFDO�DFFRXQW�RI�DQ�H[WHQGHG�DQG�VXFFHVVIXO�DFW�RI�
FORVH�UHDGLQJ��LQ�RUGHU�WR�VD\�ZKDW�UHDOO\�KDSSHQV�EHIRUH�
DUW�KLVWRULDQV�RU�DUFKDHRORJLVWV�LVVXH�WKHLU�DSSDUHQWO\�
V\VWHPDWLF�DQG� VHOI�FRQVLVWHQW�UHVXOWV��&HUWDLQO\�LW�
ZRXOG�ORRN�QRWKLQJ�OLNH�0DUVKDFN
V�PLFURVFRSLF�IRUD\V��
,� DOVR�VKDUH�%D[DQGDOO
V�LQWHUHVW�LQ�:LOOLDP�(PSVRQ��
ZKRVH�ZRUN�,�WKLQN�LV�D�PRGHO�RI�FORVH�UHDGLQJ�LQ�WKLV�
PRUH�UHDOLVWLF�VHQVH��HYHQ�LI�KH�LV�RIWHQ�SUHWHUQDWXUDOO\�
HQHUJHWLF�LQ�KLV�DWWHPSWV�WR�JHW�DW�HYHU\�ODVW�VKUHG�RI�
DPELJXLW\���%XW�LW�LV�ZRUWK�VD\LQJ�WKDW�WKH�SKUDVH��FORVH�

UHDGLQJ��LQ�P\�HVVD\�LV�SULPDULO\�LQWHQGHG�QRW�DV�D�SODX��
VLEOH�PRGHO�RI�RUGLQDU\��RU�HYHQ�H[HPSODU\��ORRNLQJ�EXW�
DV�D��FDVH��ZKRVH�H[WUHPLW\�LOOXPLQDWHV�D�FRPPRQ�XQ��
H[DPLQHG�LGHDO�LQ�PDQ\�HQFRXQWHUV�ZLWK�YLVXDO�DUWL��
IDFWV��,W
V�QRW�VR�PXFK�D�NLQG�RI�UHDGLQJ��WKRXJK�LW�VRPH��
WLPHV�VHUYHV�DV�D�KHXULVWLF�EHJLQQLQJ�IRU�UHDGLQJ��RU�D�
FKHFN�RQ�UHDGLQJ��DV�DQ�H[WUHPH�VWDWH�DW�WKH�ERUGHUV�RI�
UHDGLQJ��7KDW�LV�DOVR�ZK\�,�GLG�QRW�HPSKDVL]H�WKDW�GH�
0DQ
V�UHDGLQJV�DUH��ULJLGO\�SURJUDPPDWLF���DV�6WDWHQ�
VD\V��DQG�WKHUHIRUH�LQDSSOLFDEOH�WR�PRUH�QRUPDO�UHDGLQJ��
,W
V�WKH�LGHDO�WKDW�LV�DW�LVVXH��:H�DOO�ZLVK��,�WKLQN��WR�EH�
DEOH�WR�VHH�DQG�GHVFULEH�DV�IXOO\�DV�0DUVKDFN�DQG�ZLWK�
WKH�VDPH�SLHUFLQJ�DWWHQWLRQ�DQG�XQWLULQJ�FRQFHQWUD��
WLRQ�ZLWKRXW� NQRZLQJ�TXLWH�ZKDW�WKDW�HQWDLOV��DQG�
ZLWKRXW�ZDQWLQJ�LW�VLQJOH�PLQGHGO\�HQRXJK�DFWXDOO\�WR�
DFKLHYH�LW��
*LQ]EXUJ
V�PRGHO�LV�IUDLO��EHFDXVH�WKH�WLPH�KH�KDV�WR�

LQYHVW�LQ�KLV�DUJXPHQW�LQ�RUGHU�WR�PDNH�LW�DSSHDU�WKDW�
WKHUH�LV�D� �ORZHU�PHWKRG��PDNHV�PH�ZRQGHU�LI�WKH�
PHWKRG�H[LVWV��MXVW�DV�%D[DQGDOO
V�REVHUYDWLRQV�UHPLQG�
PH�WKDW�WKH�WUXWK�LV�PRUH�HOXVLYH��DQG��XOWLPDWHO\��PRUH�
VHGXFWLYH��WKDQ�DQ\�V\VWHPDWLFDOO\�FORVH�UHDGLQJ��,�WDNH�
XS�WKLV�TXHVWLRQ�DW�OHQJWK�LQ�D�IRUWKFRPLQJ�ERRN��(ONLQV�
Q�G���7KHVH�DUH�HVVHQWLDO�LVVXHV��EXW�WKH\�GR�QRW�DIIHFW�
P\�VHQVH�WKDW�WKH�ZRUGV��FORVH��DQG��UHDGLQJ��DUH�QRW�
OLDELOLWLHV�WR�WKH�DUJXPHQW�,�ZDV�SURSRVLQJ��
,Q�%D[DQGDOO
V�DQG�6WDWHQ
V�FRPPHQWV���FORVH�� LV�D�

V\QRQ\P�IRU��ULJLG��RU��SURJUDPPDWLF���7R�RWKHU�FRP��
PHQWDWRUV�LW�VHHPV�OLNH�D�V\QRQ\P�IRU��QDUURZ��RU��UH��
VWULFWHG���&DUULHU�SRLQWV�RXW�WKHUH�DUH�FORVHQHVVHV�WKDW�
DUH�HQWLUHO\�GLIIHUHQW�IURP�WKH�RQHV�,�HQWHUWDLQ��VXFK�DV�
EHLQJ�FORVH�WR�D�SHUVRQ���,W
V�LQWHUHVWLQJ�WKDW�D��FORVH�
UHDGLQJ��RI�D�SHUVRQ�LV�D�VHPLRWLF�DFW��LQ�IDFW�LW�LV�WKH�
RULJLQDO�VHPLRWLF�DFW��LQ�+LSSRFUDWHV
�VHQVH���,Q�D�VLPLODU�
YHLQ�RI�VNHSWLFLVP��*RGGHQ�VD\V�WKDW�ZKDW�,�PHDQ�LV�D�
WH[W�EDVHG�KHUPHQHXWLFV�WKDW�WHQGV�WR�PLQLPL]H�UHIHU��
HQFHV�WR�WKH�ZRUOG��0RVW�UHDGLQJ��KH�PLJKW�VD\��SRVLWV�D�
KHDOWK\�GRVH�RI�VHPDQWLFV�WR�FRPSOHPHQW�LWV�V\QWDFWLFV��
0DUVKDFN��6RQHVVRQ��DQG�:KLWH�PDNH�D�UHODWHG�REVHUYD��
WLRQ�ZKHQ�WKH\�VD\�WKDW�WKH�OXQDU�FDOHQGDU�LV�GHWHUPLQHG�
IURP�D�ZLGHU�FRQWH[W�WKDQ�WKH�PDUNV�WKHPVHOYHV��)RU�
:KLWH��FRQWH[WXDOL]DWLRQ�DQG�LQWHJUDWLRQ�RI�GLIIHUHQW�
NLQGV�RI�PDWHULDO�DUH�HVVHQWLDO�LQ�DQ\�IXOOHU�LQWHUSUHWD��
WLRQ���7KH�SRLQW���KH�VD\V���LV�WKDW�WKH�FRQVWUXFWLRQ�RI�
PHDQLQJ�LV�YHU\�PXFK�D�FXOWXUDO�PDWWHU���0DUVKDFN�LV�
HVSHFLDOO\�LQVLVWHQW�RQ�WKLV�SRLQW��DOPRVW�DV�LI�KH�ZRXOG�
GHQ\�DQ\�YDOXH�LQ�UHDGLQJ�DQ�DUWLIDFW�LQ�LVRODWLRQ�LQ�
SHUIRUPLQJ�ZKDW�KH�KLPVHOI�FDOOV�DQ��LQWHUQDO��DVVHVV��
PHQW��7KH�WKUXVW�RI�KLV�UHSO\�LV�WKDW�QR�LPDJH�FDQ�EH�
XQGHUVWRRG�LQ�LVRODWLRQ�DQG�WKDW��KLVWRULFDO��DQG��GLD��
FKURQLF��FKDQJHV�DQG�FRQWH[WV�PXVW�EH�EURXJKW�LQWR�
SOD\��
,�GRQ
W�ZDQW�WR�DUJXH�WRR�VWURQJO\�DJDLQVW�WKHVH�NLQGV�

RI�REMHFWLRQV��WKRXJK�LW�PD\�QRW�VHHP�VR�IURP�P\�HVVD\��
DV�DQ�DUW�KLVWRULDQ�,�DP�FRQWLQXRXVO\�ZRUNLQJ�ZLWK�FRQ��
WH[WV��0HDQLQJ�LV�VHOGRP�ZHOO�PDGH�ZKHQ�LW�LV�PDGH�LQ�
LVRODWLRQ�RU�� WR�SXW�LW�PRUH�H[DFWO\��WKHUH�LV�QR�VXFK�
WKLQJ�DV�LVRODWLRQ�EHFDXVH�ERWK�WKH�DUWLIDFW�DQG�WKH�UHDG��
LQJ�DUH�DOZD\V�WLHG�WR�VRPH�FRQWH[W��%XW�DW�WKH�ULVN�RI�
EHLQJ�PLVLGHQWLILHG�DV�D�IRUPDOLVW��,�ZLOO�UHJLVWHU�P\�
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GRXEW�WKDW�WKH�EUHDGWK�RI�D� UHDGLQJ�FDQ� VRPHKRZ�
VWUHQJWKHQ�WKH�EDVHOHVVQHVV�RI�LWV�PRVW�UXGLPHQWDU\�DV��
VXPSWLRQV�DERXW�KRZ�PDUNV�PDNH�PHDQLQJ��:KHQ�WKH�
ULFKQHVV�RI�FXOWXUHV�DQG�FRQWH[WV�RYHUZKHOPV�DQ�LQWHU��
SUHWDWLRQ��GU\�IRXQGDWLRQDO�DVVXPSWLRQV�DERXW�PDUNV�RU�
VLJQV�FDQ�VWDUW�WR�VHHP�LUUHOHYDQW��%XW�ZKDW�UHDGLQJ�FDQ�
EH�LPPXQH�IURP�SUREOHPV�WKDW�LQIHFW�LWV�YHU\�WHUPLQRO��
RJ\"�5HDGLQJV�RI�VRFLHW\�RU�FXOWXUH�FDQ�VKRUH�XS�XQGHU��
GHYHORSHG�QRWLRQV�RI�QRWDWLRQ��GHFRUDWLRQ��DQG� VR�
IRUWK�EXW�WKH\�RQO\�GHIHU�WKH�PRPHQW�ZKHQ�ZH�QHHG�
WR�DVN�KRZ�RXU�RZQ�VHQVH�RI�WKRVH�WHUPV�GULYHV�RXU�
LQTXLULHV��,Q�0DUVKDFN
V�WHUPV��WKH��H[SHUWV��KDYH�WR�
FRQYLQFH�WKH��QRYLFHV��WKDW�KLVWRULFDO�SDUDOOHOV�EXLOG�
VWDEOH�GHILQLQJ�FRQWH[WV�IRU�DVVXPSWLRQV�DERXW�VLJQV��QR��
WDWLRQV��DQG�VR�IRUWK�DVVXPSWLRQV�WKDW�DUH�LPSOLFLW�
WKURXJKRXW�WKH�DQDO\VHV��)RU�H[DPSOH��,�ZRXOG�ZDQW�WR�
NQRZ�H[DFWO\�ZKLFK�DUWLIDFWV�SURYLGH�UHOHYDQW�H[DPSOHV�
RI�WKH�SDUDOOHO�FRQWDLQLQJ�OLQHV�0DUVKDFN�QRWHV�LQ�WKH�
7DL�SODTXH�DQG�KRZ�KH�GHFLGHV�ZKLFK�DUH�FORVH�HQRXJK�
WR�ZKDW�KDSSHQV�RQ�WKH�SODTXH�WR�FRXQW�DV�VXSSRUWLQJ�
PDWHULDO�IRU�KLV�DQDO\VLV��DIWHU�DOO��LQ�D�VHQVH��HYHU\�QRWD��
WLRQ�LQ�WKH�8SSHU�3DOHROLWKLF������LV�LGLRV\QFUDWLF����$QG�
RQFH�,�NQHZ��,�ZRXOG�SUREDEO\�ZDQW�WR�VD\�WKDW�WKH�FRP��
SDUDWLYH�H[DPSOHV�RQO\�SXW�RII�WKH�PRPHQW�ZKHQ�LW�LV�
QHFHVVDU\�WR�GHFLGH�ZKDW��LQ�D�JLYHQ�FRQWH[W��TXDOLILHV�
DV��VHWV�RI�>QRWDWLRQDO@�PDUNV����� ��HQJUDYHG�DERYH�DQG�
EHORZ����� ��FRQWDLQLQJ�OLQHV��QRW� WR�PHQWLRQ�WKH�HYHQ�
PRUH�GLIILFXOW�PRPHQW�ZKHQ�LW�EHFRPHV�QHFHVVDU\�WR�
DVN�ZK\�VXFK�GLVWLQFWLRQV�VHHP�QDWXUDO��
,Q�JHQHUDO��WKHQ��,�UHVLVW�REMHFWLRQV�WKDW�ZRXOG�VKULQN�

WKH�DUJXPHQW�RQ�DFFRXQW�RI�WKH�ZRUG��FORVH��XQWLO�LW�
DSSOLHV�RQO\�WR�D�FHUWDLQ�IRUPDOLVP�RU�WR�D�VPDOO�VHJPHQW�
RI�SUHKLVWRULF�DUFKDHRORJ\��,W
V�PRUH�WKH�RWKHU�ZD\�
DURXQG��SUHKLVWRULF�DUWLIDFWV�DUH�LQWHUHVWLQJ�LQ�ODUJH�SDUW�
EHFDXVH�WKH�FRQWH[W�LV�ZLVS\�DQG�XQUHOLDEOH�HQRXJK�WR�
IRUFH�DWWHQWLRQ�EDFN�RQ�WKH�UXGLPHQWDU\�LVVXHV�WKDW�LQ��
IRUP�DQ\�LQWHUSUHWDWLRQ��,�HQWLUHO\�DJUHH�ZLWK�0DUVKDFN�
ZKHQ�KH�VD\V�WKDW��WKH�
LPSRVVLELOLWLHV
�RI�FORVH�UHDGLQJ�
DUH��DFWXDOO\��WKH�TXHVWLRQV��XQFHUWDLQWLHV��DVVD\V��LQQHU�
GLVFRXUVHV�DQG�DUJXPHQWV��DQG�WHVWV�WKDW�DFFRPSDQ\�WKH�
GHYHORSPHQW�RI�DQ\�LQQRYDWLYH�LQTXLU\���EXW�ZH�GLV��
DJUHH�RQ�WKH�QDWXUH�RI�WKRVH�TXHVWLRQV�DQG�XQFHUWDLQWLHV��
WR�PH��WKH\�FLUFOH�EDFN�RQ�WHUPV�VXFK�DV�PDUNV��QRWD��
WLRQV��DQG�GHFRUDWLRQ���,Q�WKLV�VHQVH�,�ZRXOG�FRQFHGH�
HDFK�RI�KLV�QXPEHUHG�REMHFWLRQV��DQG�,�UHIHU�UHDGHUV�WR�
WKHP�IRU�FODULILFDWLRQV�RI�P\�LQIRUPDO�OLVW�RI�QRWDWLRQDO�
SURSHUWLHV���7UXH��WKH�KLVWRULFDO�FRQWH[WV�GHILQH�WKHP�
DQG�JLYH�WKHP�ZKDWHYHU�VLJQLILFDQFH�WKH\�KDYH�LQ�DQ\�
SDUWLFXODU�LQVWDQFH��EXW�WKDW�GRHV�QRW�PHDQ�WKDW�KLVWRUL��
FDO�FRQWH[WV�YLWLDWH�WKH�REOLJDWLRQ��RU�WKH�SRVVLELOLW\��RI�
ORRNLQJ�LQWR�WKH�VXEVWUXFWXUH�RI�DUJXPHQW��
2WKHU�UHVSRQGHQWV�ORFDWH�FUXFLDO�SUREOHPV�LQ�WKH�ZRUG�

�UHDGLQJ���6HYHUDO�ZRQGHU�ZKHWKHU��FORVH�UHDGLQJ��LV�
WKH�ULJKW�SKUDVH�IRU�VRPHWKLQJ�WKDW�LV��DIWHU�DOO���YLVXDO���
,V�WKHUH�VXFK�D�WKLQJ�DV��FORVH�ORRNLQJ��DV�RSSRVHG�WR�
�FORVH�UHDGLQJ�"�,W�LV�D�PRQVWURXVO\�FRPSOH[�TXHVWLRQ��
DQG�LW�DVVXPHV�D�WUHPHQGRXV�DPRXQW��WKDW�WKHUH�LV�D�
QDPHDEOH�GLIIHUHQFH�EHWZHHQ�UHDGLQJ�DQG�VHHLQJ��WKDW�
VHHLQJ�LV�NQRZQ�LQ�VRPH�PDQQHU�WKDW�LV�FRPSDUDEOH�WR�
WKH�ZD\�UHDGLQJ�LV�NQRZQ��DQG�WKDW�WKHUH�DUH�RQO\�WZR�

SULQFLSDO�PRGHV��5LJKW�IURP�WKH�EHJLQQLQJ�DQ\�GLYLVLRQ�
EHWZHHQ��FORVH�UHDGLQJ��DQG��FORVH�VHHLQJ��UXQV�LQWR�
GLIILFXOWLHV�ZLWK�WKH�IDFW�WKDW�0DUVKDFN
V�REMHFWV�DUH�HQ��
WLUHO\�GLVMXQFW�IURP�WKH�WUDGLWLRQV�RI�ZULWLQJ���SURWRZULW��
LQJ���DQG��SUHZULWLQJ���7KHUH�LV��RI�FRXUVH��QR�UHDGLQJ�
LQ�0DUVKDFN��EXW�WKDW�GRHV�QRW�PHDQ�LW�LV�DQ\�HDVLHU�WR�
VD\�LI�WKHUH�LV��VHHLQJ���,I�WKHUH�LV�D�YHUQDFXODU�VHQVH�WR�
�FORVH�ORRNLQJ���LW�ZRXOG�KDYH�WR�GR�ZLWK�QDWXUDOLVWLF�
LPDJHV�VRPHWKLQJ�WKDW�LV�QRW�DW�LVVXH�KHUH��6R�ZLWKRXW�
ZULWLQJ�WR�UHDG�RU�LPDJHV�WR�VHH��,�DP�QRW�VXUH�ZKDW�
JDLQ�WKHUH�LV�LQ�VZLWFKLQJ�IURP��UHDGLQJ��WR��VHHLQJ���,I�
�QRWDWLRQ��KDG�D�JHUXQG��SHUKDSV�LW�ZRXOG�EH�FORVHU�WR�
ZKDW�,�PHDQ��EXW�LW�ZRXOG�VWLOO�EH�ODUJHO\�HPSW\�RI�SUDF��
WLFDO�PHDQLQJ��,Q�DGGLWLRQ��PDQ\�RI�WKH�REMHFWV�0DU��
VKDFN�VWXGLHV�PD\�QRW�KDYH�EHHQ�PHDQW�WR�EH��UHDG���
WUDFHG��FRXQWHG��RU�HYHQ�UHFRXQWHG�DIWHU�WKH\�ZHUH�PDGH��
)RU�UHDVRQV�OLNH�WKHVH�LW
V�QHFHVVDU\�QRW�WR�EH�WRR�FDUHIXO�
DERXW�WKH�ZRUG��UHDGLQJ���/LNH��WH[W����LPDJH���DQG�
�DUWLIDFW����UHDGLQJ��IXQFWLRQV�LQ�P\�HVVD\�DV�D�SODFH�
KROGHU��LW�VWDELOL]HV�WKH�UHIHUHQFH�ZLWKRXW�W\LQJ�LW�WR�D�
VSHFLILF�VHPLRWLF�SUDFWLFH��,�PHDQ��UHDGLQJ��DV�DQ�RSHQ��
HQGHG�ZRUG��PRUH�OLNH��HQFRXQWHU��WKDQ�OLNH��GHFLSKHU��
PHQW���
,W
V�D�VOLJKWO\�GLIIHUHQW�WKLQJ�WR�DVN�LI�0DUVKDFN�RU�,�

PDQDJH�QRW�WR�UHO\�RQ�OLQJXLVWLF�PRGHOV��,Q�D�JHQHUDO�
VHQVH�,�WKLQN�ZH�ERWK�GR��HYHQ�LI�,�GR�QRW�WKLQN�DQ\WKLQJ�
VSHFLILF�LQ�WKH�DUJXPHQW�UHOLHV�RQ��WKH�WHUPV�RI�ODQ��
JXDJH���/DFRXU���RQ�WKH�KLVWRULFDO�VSHFLILFV�RI�GH�0DQ
V�
SRVWVWUXFWXUDOLVP��DV�6XPPHUV�DQG�*RGGHQ�VXJJHVW���
RU�RQ�DQ\WKLQJ�VLJQLILFDQWO\�RU�GHELOLWDWLQJO\�OLWHUDU\�RU�
OLQJXLVWLF��7KH�DSSDUHQW�GLVFRQQHFWLRQ�EHWZHHQ�UHDGLQJ�
DQG�VHHLQJ��ZKLFK�/DFRXU�VWUHVVHV��LV�VRPHWLPHV�XVHIXO��
WKRXJK�LW�LV�QRW�VKDUS�HQRXJK�VR�WKDW�0DUVKDFN�ZRXOG�
KDYH�WR��LQYHQW����� JUDPPDWLFDO�IRUPV����� DQG�UKHWRULFDO�
GHIRUPDWLRQV��DV�VHPLRVLV�DQG�DV�WURSH���LQ�RUGHU�WR�IXOO\�
�UHDG��KLV�DUWLIDFWV��/DFRXU���:KDW
V�SX]]OLQJ�DERXW�YL��
VXDO�DUWLIDFWV�LV�WKDW�WKH\�DUH�SDUWO\�JLYHQ�XQGHU�WKH�VLJQ�
RI�ZULWLQJ��EXW�WKH\�QHYHU�DSSHDU�ZKROO\�DV�ZULWLQJ��,�
KDYH�EHHQ�GHYHORSLQJ�VRPH�LGHDV�DERXW�WKH�GLIIHUHQFHV�
DQG�VLPLODULWLHV�RI�ZULWWHQ�DQG��JUDSKLF��VLJQV�DQG��VXE��
VHPLRWLF��DQG��QRQVHPLRWLF��PDUNV��(ONLQV�,���D��� LQ�
JHQHUDO��WKH�ILHOG�LV�DW�DQ�LQWHUHVWLQJ�VWDJH��EXW�LW�LV�ZHOO�
EH\RQG�WKH�VLPSOH�GLVMXQFWLRQ�RI��UHDGLQJ��DQG��VHHLQJ��
WKDW�PLJKW�DSSHDU�WR�FRPSURPLVH�DQ�HVVD\�WKDW�VHHPV�WR�
PLVDSSO\��FORVH�UHDGLQJ��WR��FORVH�VHHLQJ���$V�6XPPHUV�
SRLQWV�RXW��VRPH�RI�WKH�WKLQJV�0DUVKDFN�GRHV�DUH�EHVW�
UHIHUUHG�WR�WKH��PRGHO�������RI�OLWHUDU\�ODQJXDJH�DV�UHSUH��
VHQWDWLYH�RI�DOO�VLJQLILFDWLRQ���DQG��DV�&ODUN�VD\V���WKH�
NH\�TXHVWLRQ�PD\�UHPDLQ�WKDW�RI�YHUEDO�ODQJXDJH���<HW�
,�ZRXOG�UHVLVW�VXEVXPLQJ�VLJQ�V\VWHPV�XQGHU��UHDGLQJ��
RU��ODQJXDJH���EHFDXVH�WKDW�VOLJKWV�YHU\�VSHFLILF�QRQOLQ��
JXLVWLF�SUDFWLFHV�VXFK�DV�UHDGLQJ�FKDUWV��QXPEHUV��HTXD��
WLRQV��PDSV��DQG�JUDSKV��*LQ]EXUJ�PD\�EH�WRR�KROLVWLF�
DERXW� �UHDGLQJ��� HVSHFLDOO\�DV� 6RQHVVRQ� ULJKWO\�
QRWHV�ZKHQ� KH�HQOLVWV�SKLORORJ\�DV�WKH�SULQFLSDO�KX��
PDQLVWLF�H[DPSOH�RI�WKH��KLJKHU��PHWKRG��5HDGLQJ�LV�
PDQ\�VSHFLILF��GLVWLQFW�SUDFWLFHV��DQG�QRQH�RI�WKHP�
DUH�FOHDUO\�RSSRVHG�WR�VHHLQJ��,Q�WKH�HQG�WKH�EHVW�UHD��
VRQ�WKDW�*LQ]EXUJ
V�HVVD\�VKRXOG�EH�WUHDWHG�PRUH�DV�D�
GRFXPHQW�RI�LWV�DXWKRU
V�SUHGLOHFWLRQV�WKDQ�DV�D�YLDEOH�
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DFFRXQW�RI�PHWKRGV�LV�WKDW�LW�JORVVHV�WRR�PDQ\�GLIIHUHQW�
DSSURDFKHV��
$W�WKH�VDPH�WLPH���UHDGLQJ��LQ�WKH�JHQHUDO�VHQVH�,�XVH�

LW�LV�QRW�HQWLUHO\�HPSW\��DQG�,�ZRXOG�QRW�ZDQW�WR�JLYH�
XS�LWV�HFKRHV�RI�WKH�RUGLQDU\�PHDQLQJ��$V�&ODUN�SRLQWV�
RXW��LQWHUSUHWDWLRQV�GR�WDNH�SODFH�ZLWKLQ��VRPH�NLQG�RI�
OLQJXLVWLF�ILHOG���EXW�LW�LV�QRW�DW�DOO�D�VLPSOH�GRPDLQ�RI�
OLWHUDF\�LQ�VRPH�QRWDWLRQDO�SURFHGXUH��LW�VKLIWV��DV�&ODUN�
VD\V���EHWZHHQ�UHJLVWHUV�RI�UHSUHVHQWDWLRQ��� �� ��IURP�
PHPRU\�WR�SUHGLFWLRQ�WR�LQIHUHQFH�WR�SXQFWXDO�LQVLV��
WHQFH�RQ�WKH�SUHVHQW�VWDWH�RI�WKLQJV���,W�LV�VRPHWKLQJ�ZH�
FDQQRW�TXLWH�QDPH��EXW�LW�ZRXOG�EH�SUHPDWXUH�WR�FDOO�LW�
�VHHLQJ��ZKHQ�VHHLQJ�LV�HYHQ�OHVV�ZHOO�XQGHUVWRRG��7R�
WDNH�WKH�GLVFXVVLRQ�RI�FORVH�UHDGLQJ�IXUWKHU�EH\RQG�
*LQ]EXUJ
V�PRGHOV�DQG�EH\RQG�WKH�LQIRUPDO�VHQVH�,�JDYH�
LW�LQ�WKH�HVVD\�LW� LV�QHFHVVDU\�WR�WKLQN�PRUH�H[DFWO\�
DERXW�ZKDW��UHDGLQJ��LQ�0DUVKDFN
V�FDVH�PLJKW�EH��
,I�0DUVKDFN�LVQ
W�UHDGLQJ��ZKDW�LV�KH�GRLQJ"�'DYLV�

SXWV�LW�PRVW�VHQVLWLYHO\�ZKHQ�KH�VD\V�WKDW�0DUVKDFN�LV�
�UHDGLQJ�UHDGDELOLW\��RU��WDNLQJ�WKH�WHPSHUDWXUH��RI�D�
UHDGLQJ��,Q�PRUH�.DQWLDQ�WHUPV��0DUVKDFN�VWXGLHV�WKH�
FRQGLWLRQV�XQGHU�ZKLFK�UHDGLQJ�PLJKW�EH�SRVVLEOH��RU��
WR�VD\�LW�DV�:LWWJHQVWHLQ�PLJKW��KH�WKLQNV�DERXW�KRZ�
PDQ\�GLIIHUHQW�NLQGV�RI�UHVSRQVHV�FRXOG�FRXQW�DV�UHDG��
LQJ��,W
V�DQ�DFXWH�REVHUYDWLRQ�WR�VD\�WKDW�0DUVKDFN��LV�
UHDGLQJ�ZULWLQJ�DV�DQ�LQGH[�JDXJH�RI�UHDGDELOLW\��DQG�
WKDW�DQ�DUWLIDFW�PLJKW�SRVVHVV�DQ�LQGH[�RI�UHDGDELOLW\�RU�
EHWUD\�WKH��SUHVHQFH�RI�3DOHROLWKLF�HVH��ZLWKRXW�DFWX��
DOO\�EHLQJ�UHDG��EHLQJ�UHDGDEOH��RU�EHLQJ�ZULWLQJ�LQ�DQ\�
VHQVH��
,W�LV�QRW�DW�DOO�HDV\�WR�JR�RQ�DQG�WU\�WR�VD\�ZKDW�WKLV�

�UHDGLQJ�UHDGDELOLW\��LV��2Q�WKH�RQH�KDQG�LW�FRXOG�EH�
DUJXHG�WKDW�0DUVKDFN�GRHV�QRWKLQJ�RI�WKH�NLQG��VLQFH�KH�
GRHV�QRW�LQWHUURJDWH�ZKDW�WKH�VLJQV�RI�ZULWLQJ�PLJKW�EH��
KH�LV�QRW�FRQFHUQHG�WR�VD\�ZKDW�PLJKW�GLVWLQJXLVK�WKH�
YDULRXV�VSHFLHV�RI��FXULRXV�VLJQV��DQG�PDUNV�WKDW�,�PHQ��
WLRQ�LQ�WKH�HVVD\��DQG�KH�LV�QRW�LQWHUHVWHG�LQ�DVNLQJ�DERXW�
KLV�RZQ�DVVXPSWLRQV�DERXW�ZKDW�UHDGLQJ�RU�QRWDWLRQ�
PLJKW�EH��,Q�WKDW�VHQVH�KH�GRHV�DQ\WKLQJ�EXW�UHDG�UHDG��
DELOLW\��2Q�WKH�RWKHU�KDQG��KH�ZDQWV�WR�VWD\�DW�D�FHUWDLQ�
GLVWDQFH�IURP�WKH�ILQDO�DFW�RI�UHDGLQJ��ZKHQ�WKH�UHDGHU�
DFWXDOO\�GHFLSKHUV��WUDQVODWHV��RU�RWKHUZLVH�XQGHUVWDQGV�
WKH�VHTXHQFH�RI�VLJQV�WKHPVHOYHV��2IWHQ�LW�DSSHDUV�WKDW�
KH�NHHSV�KLV�GLVWDQFH�IRU�VREHU�DUFKDHRORJLFDO�UHDVRQV��
VLQFH�WKH�LQWHQWLRQV�RI�WKH�PDNHUV��DQG�PXFK�RI�WKH�
FRQWH[W�RI�WKH�PDNLQJ��DUH�ORVW��%XW�KH�KDV�RWKHU��OHVV�
HDVLO\�GHVFULEHG�UHDVRQV�IRU�ZDQWLQJ�WR�OHDYH�WKH�DFW�RI�
UHDGLQJ�RSHQ��2QH�UHDVRQ�WKH��OXQDU�FDOHQGDUV��DUH�VR�
GLIILFXOW�IRU�FRPPHQWDWRUV�WR�GHVFULEH�LV�WKDW�WKH\�DVSLUH�
WR�RFFXS\�WKH�WZLOLJKW�EHWZHHQ�DSSURDFKLQJ�DQ�REMHFW�
ZLWK�WKH�LQWHQW�WR�UHDG�DQG�DFWXDOO\�UHDGLQJ��,W�LV�QRW�
GLIILFXOW�WR�LQTXLUH�LQWR�WKH�DVVXPSWLRQV�D�UHDGHU�PLJKW�
KROG�DW�DQ\�JLYHQ�WLPH�UHJDUGLQJ�ZKDW�LV�WR�FRXQW�DV�
PDUN��VLJQ��OHJLELOLW\��DQG�VR�IRUWK��,�GLG�DV�PXFK�LQ�WKH�
HVVD\�DQG�HOVHZKHUH�LQ�PRUH�JHQHUDO�WHUPV��(ONLQV�L������
%XW�0DUVKDFN
V�UHDGLQJV�DUH�VRPHWKLQJ�RWKHU�WKDQ�WKDW��
$QG�ZKHQ��H[DFWO\��LV� UHDGLQJ�QRW�DOVR� �UHDGLQJ�

UHDGDELOLW\�"�$V�5HGILHOG�SRLQWV�RXW��P\�UHDGLQJ�DOVR�
VHHPV�QRW�WR�EH�D�UHDGLQJ��VLQFH�,�GRQ
W�SURSRVH�QHZ�
LQWHUSUHWDWLRQV�RI�WKH�DUWLIDFWV���EXW�LW�LV�UHDGLQJ�VLQFH�,�

WDNH�VLJQV�DV��VHOI�LGHQWLFDO�HQWLWLHV��DYDLODEOH�DV�VXFK�
WR�WKH�H\H����:KLWH�DOVR�PDNHV�WKH�H[FHOOHQW�REVHUYDWLRQ�
WKDW�0DUVKDFN
V�SKRWRJUDSKV�DUH�QRW�HYLGHQFH�RI�DQ\�
NLQG�,� ZDV�GRXEWLQJ�WKHLU�YHUDFLW\��QRW�WKHLU�VWDWXV�DV�
HYLGHQFH�EXW� UDWKHU��YLVXDO�DUJXPHQWV����7KLV�LV�QRW�
WKH�VDPH�DV�SRLQWLQJ�RXW�WKDW�,�ZDV�VHDUFKLQJ�IRU�0DU��
VKDFN
V�DVVXPSWLRQV�EXW�UHPDLQLQJ�XQDZDUH�RI�P\�RZQ��
LW�LV�WKH�FODLP�WKDW��UHDGLQJ�UHDGDELOLW\��LV�DOZD\V�DOVR�
UHDGLQJ��5HGILHOG�VHHV�WKLV�DV�D�PRYH�IURP��UHDGLQJ��WR�
�VHHLQJ���KH�VD\V�,�DP��EOLQGO\�FRQILGHQW��DERXW�P\�
�FODLP�WR�VHH��DQG�WKDW�EOLQGQHVV�LV�ZKDW�HQDEOHV�P\�
UHDGLQJ��,�ZRXOG�SUREDEO\�UDWKHU�WKLQN�RI�WKLV�DV�D�EOLQG�
FRQILGHQFH�LQ�DQRWKHU�NLQG�RI�UHDGLQJ�D�UHDGLQJ�WKDW�LV�
SURSHOOHG�E\�WKRXJKWV�DERXW�UHDGLQJ��
7KHVH�PD\�VHHP�WR�EH�RYHUO\�VXEWOH�SRLQWV��EXW�WR�D�

ODUJH�GHJUHH�,�WKLQN�WKDW�WKH\�DUH�WKH�GLUHFWLRQ�WKDW�QHHGV�
WR�EH�SXVKHG�LQ�RUGHU�WR�FDUU\�WKLV�GLVFXVVLRQ�IXUWKHU��
(YHQ�WKRXJK�WKLV�UHVSRQVH�LV�WKH�HQG�RI�WKLV�SDUWLFXODU�
IRUXP��VL[�QRWLRQV�PLJKW�IRUP�WKH�VWDUWLQJ�SRLQW�RI�D�
PRUH�FDUHIXO�GLVFXVVLRQ�RI��UHDGLQJ��SUHKLVWRULF�DUWL��
IDFWV�RU�YLVXDO�DUWLIDFWV�LQ�JHQHUDO��

L�� &RQWHPSODWLQJ�UHDGLQJ��7KLQNLQJ�RI�WKH�SRVVLELOLW\�
RI�UHDGLQJ��,�PLJKW�VFDQ�D�VXUIDFH�IRU�PDUNV�WKDW�DSSHDU�
WR�EH�PHDQLQJIXO��6RPH�PLJKW�SUHVHQW�WKHPVHOYHV�DV�
QRWDWLRQV�RU�HYHQ�HOHPHQWV�RI�FDOHQGDUV�DQG�RWKHUV�DV�
LFRQLF�VLJQV��,W�ZRXOGQ
W�RFFXU�WR�PH�WR�ZRQGHU�DERXW�
KRZ�,�NQRZ�VXFK�WKLQJV��EHFDXVH�,�ZRXOG�EH�FRQFHQWUDW��
LQJ�RQ�WKH�VXUIDFH�LWVHOI��)URP�WKLV�SRLQW�RI�YLHZ��WKH�
DFW�RI�UHDGLQJ�DQG�WKH�WKHRU\�RI�UHDGLQJ�DUH�HTXDOO\�GLV��
WDQW��7KLV�LV�RQH�RI�WKH�VHQVHV�LQ�ZKLFK�0DUVKDFN��UHDGV�
UHDGDELOLW\���IRU�H[DPSOH��ZKHQ�KH�VXUYH\V�DQ�DUWLIDFW�
ZLWK�QRWDWLRQV�LQ�PLQG�EXW�ZLWK�QRQH�LQ�LPPHGLDWH�HYL��
GHQFH��

���7HVWLQJ�WKH�ZDWHUV��7KHQ�LW�PLJKW�RFFXU�WR�PH�WR�
WHVW�WKH�SRVVLELOLW\�RI�UHDGLQJ�E\�WU\LQJ�RXW�D�UHDGLQJ�RQ�
VRPH�SDUW�RI�WKH�DUWLIDFW��7KH�H[SHULPHQW�ZRXOG�QRW�HQ��
WDLO�DQ\�DZDUHQHVV�RI�SULQFLSOHV��LW�ZRXOG�PHUHO\�EH�D�
VDPSOH�UHDGLQJ��D�ZLOOIXO�DFW�RI�UHDGLQJ�LQWHQGHG�WR�GLV��
FRYHU�ZKHWKHU�UHDGLQJ��LQ�VRPH�DV�\HW�XQGHILQHG�VHQVH��
LV�D�JRRG�PDWFK�IRU�WKH�PDUNV��,Q�'DYLV
V�PHWDSKRU��KHUH�
UHDGLQJ�LV�OLNH�VHQGLQJ�XS�D�ZHDWKHU�EDOORRQ�DQG�VHHLQJ�
ZKDW�KDSSHQV��OLNH�WKH�SUHYLRXV�PRGH�DQG�WKH�QH[W�RQH��
LW�LV�DOVR�D�ZD\�RI��UHDGLQJ�UHDGDELOLW\���0DUVKDFN
V�WHVWV�
RI�WKH�OXQDU�FDOHQGDU�DUH�WKLV�NLQG�RI�DFWLYLW\��VLQFH�WKH\�
GRQ
W�LVVXH�LQ�WKH�FRQFOXVLRQ�WKDW�WKH�PDUNV�DUH�OXQDU�
FDOHQGDUV��
����7DNLQJ�WKH�WHPSHUDWXUH��RI�D�UHDGLQJ��$QRWKHU�

PRGH��ZKLFK�PLQJOHV�ZLWK�WKH�ILUVW�WZR��LV�WKLQNLQJ�
DERXW�WKH�SODXVLEOH�PRPHQWV�RI�UHDGLQJ��,I�DQ�DUWLIDFW�
VHHPV�SDUWO\�ZHOO�EHKDYHG�DV�D�QRWDWLRQ�DQG�SDUWO\�ZD\��
ZDUG�RU�LQFRPSUHKHQVLEOH��,�PLJKW�EH�GUDZQ�WR�WKLQN�
DERXW�SUREDEOH�DQG�LPSUREDEOH�DFWV�RI�UHDGLQJ��&DQ�WKH�
VWUDLJKW�URZV�RI�YHUWLFDO�OLQHV�LQ�WKH�3ODFDUG�EDWRQ�EH�
XQGHUVWRRG�LQ�WKH�VDPH�ZD\�DV�WKH��FXULRXV�VLJQ�"�:KDW�
FDQ�SRVVLEO\�FRXQW�DV�UHDGLQJ"�:KHQ�6RQHVVRQ�VSHDNV�
DERXW�WHVWLQJ�UHDGLQJV�DJDLQVW�WKH��LQVWUXPHQWV��WKDW�
SURGXFH�WKHP��,�ZRXOG�HQOLVW�VHWV�RI�DVVXPSWLRQV�DERXW�
SDUWLFXODU�DFWV�RI�UHDGLQJ�DV�LQVWUXPHQWV��:KHQ�,�XVH�D�
EDURPHWHU��,�GRQ
W�RIWHQ�ZRQGHU�DERXW�KRZ�LW�ZRUNV��
EXW�WKH�PDWFK�RU�PLVPDWFK�EHWZHHQ�WKH�EDURPHWHU�DQG�
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WKH�ZHDWKHU�FKDQJHV�P\�VHQVH�RI�WKH�EDURPHWHU�DQG�YLFH�
YHUVD��
���,QWHUURJDWLQJ�P\�VHQVH�RI��UHDGLQJ���$�QH[W�VWHS�

PLJKW�EH�WR�WXUQ�P\�DWWHQWLRQ�LQZDUG�DQG�EHJLQ�WR�TXHV��
WLRQ�P\�RZQ�FULWHULD�IRU�OHJLELOLW\��7KDW�LV�ZKDW�,�GLG�LQ�
WKH�HVVD\�DQG�ZKDW�0DUVKDFN�GRHV�ZKHQ�KH�DUJXHV�ZLWK�
G
(UULFR�DQG�RWKHUV��,W�LV�FOHDU�WKDW�WKLV�NLQG�RI�WKLQNLQJ�
LV�QRW�WKH�VDPH�DV�DFWXDOO\�UHDGLQJ��EXW�LW�LV�RIWHQ�QRW�
DV�FOHDU�WKDW�LW�LV�DOVR�GLIIHUHQW�IURP�WKH�PXVLQJV�DQG�
FRQIXVLRQV�RI�WKH�ILUVW�WKUHH�PRGHV��7KH�DSSDUHQW�ULVH�LQ�
VHOI�DZDUHQHVV�WKDW�JRHV�ZLWK�WKLV�NLQG�RI�LQWURVSHFWLRQ�
ZDV� RQH�RI�WKH�SRLQWV�RI�P\�HVVD\��EOLQGQHVVHV�JHW�
VKLIWHG�DURXQG��DQG�VXGGHQO\�PDQ\�WKLQJV�DUH�YLVLEOH�
WKDW�ZHUHQ
W�ZKHQ�,�ZDV�UHDGLQJ�UHDGDELOLW\�RU�RWKHUZLVH�
WKLQNLQJ�RI�UHDGLQJ��
���,QWHUURJDWLQJ�WKH�LQWHUURJDWLRQ��$Q\WKLQJ�WKDW�SUH��

VHQWV�LWVHOI�DV�V\VWHPDWLF�FDQ�EH�V\VWHPDWLFDOO\�LQWHUUR��
JDWHG��DQG�LW�PLJKW�WKHQ�RFFXU�WR�PH�WR�WKLQN�DERXW�
KRZ�,
YH�EHHQ�WKLQNLQJ�DERXW�WKH�FULWHULD�RI�UHDGLQJ��7KH�
LQILQLWH�UHJUHVVLRQ�WKDW�RSHQV�KHUH�LV�QRWKLQJ�PRUH�WKDQ�
WKH�FRPPRQSODFH�TXHVWLRQLQJ�RI�PRWLYHV�DQG�SRVVLELOL��
WLHV�WKDW�JRHV�DORQJ�ZLWK�DQ\�VHOI�UHIOHFWLYH�PHWKRG��,W�
LV�WKH�PRGH�RI�HDFK�RI�WKH�FRPPHQWV�DQG�RI�WKLV�UHSO\��
$V�6XPPHUV�REVHUYHV��D�UHDGLQJ�WKDW�SURFHHGV�E\�DOWHU��
QDWHO\�ILQGLQJ�PHDQLQJ�DQG�TXHVWLRQLQJ�LWV�RZQ�PHDQ��
LQJ�LV� WKH�SUHFRQGLWLRQ�ERWK�RI�0DUVKDFN
V��WLPH��
IDFWRUHG��QRWDWLRQV�DQG�RI�KLVWRULFDO�ZULWLQJ�LQ�JHQHUDO��
���6LPSO\�UHDGLQJ��)LQDOO\��,�PLJKW�MXVW�VHWWOH�GRZQ�

DQG�UHDG�DQ�DUWLIDFW��7KRXJK�LW�RIWHQ�VHHPV�DV�LI�WKDW�LV�
ZKDW�0DUVKDFN�GRHV�DQG�WKRXJK�VHYHUDO�FRPPHQWV�LP��
SO\�DV�PXFK�DERXW�P\�HVVD\��,�GRQ
W�WKLQN�HLWKHU�RI�XV�
DFWXDOO\�GRHV�LQ�WKH�FDVHV�XQGHU�FRQVLGHUDWLRQ��,Q�RWKHU�
FRQWH[WV��ERWK�RI�XV�UHDG�ZLWK� XQVXSSRUWDEOH�FRQIL��
GHQFH�DQG�ZLWK�FRPSOHWH�REOLYLRQ�DERXW�WKH�RWKHU�ZD\V�
RI�WKLQNLQJ�DURXQG�DQG�DERXW�UHDGLQJ��%XW�WKH�NLQG�RI�
UHDGLQJ�,�GR�LQ�WKH�HVVD\��ZKLFK�5HGILHOG�LGHQWLILHV��LV�
QRW�UHDGLQJ�LQ�WKLV�RUGLQDU\�VHQVH��LW�LV�DQ�LQHYLWDEOH�
XQVHHQ�DFFRPSDQLPHQW�WR�WKH�RWKHU�PRGHV��DQG�HVSH��
FLDOO\�WKRVH�VXFK�DV�WKH�IRXUWK�DQG�ILIWK��LQ�ZKLFK�,�
ZRXOG�QRUPDOO\�VWUHQXRXVO\�GHQ\�WKDW�,�DP�UHDGLQJ��
,�QDPH�WKHVH�VL[�PRGHV�WR�VXJJHVW�WKDW�LW�LV�SRVVLEOH�

WR�WKLQN�LQ�D�UHDVRQDEO\�RUGHUO\�ZD\�DERXW�WKH�OLPER�
EHWZHHQ�UHDGLQJ�DQG��UHDGLQJ�UHDGDELOLW\���5HDGLQJ�LW��
VHOI�WKH�VL[WK�UHVSRQVH�LV� IXOO�RI�RWKHU�NLQGV�RI�SURE��
OHPV��ZKHWKHU�WR�UHDG�FORVHO\�RU�FXUVRULO\��IDVW�RU�VORZ��
QHDU�RU�IDU��FRQVLVWHQWO\�RU�UDQGRPO\��$V� 'DYLGVRQ�
SRLQWV�RXW��WKHUH�DUH�RFFDVLRQV�IRU�QRW�UHDGLQJ�FORVHO\��
EXW�LQ�WKH�XQUHPLWWLQJ�ORJLF�RI�UHDGLQJ�WKH\�KDYH�WR�EH�
DGMXGLFDWHG�E\�VWHSSLQJ�RXWVLGH�UHDGLQJ�DQG�EDFN�WRZDUG�
WKH�ILYH�RWKHU�PRGHV��&RQYHUVHO\��HYHQ�WKH�PRVW�DE��
VWUXVH�PHGLWDWLRQV�RQ�UHDGLQJ�OHDG�EDFN�LQWR�DFWV�RI�UHDG��
LQJ��6WDWHQ�LV�ULJKW�DERXW�P\�PLVLQWHUSUHWDWLRQ�RI�WKH�
:LWWJHQVWHLQ�SDVVDJH��LW
V�WUXH�WKDW�ZH�FDQ�VHH�UHJXODULW\�
LQ�PDUNLQJ�ZLWKRXW�EHLQJ�DEOH�WR�VWDWH�WKH�JHQHUDWLYH�
UXOH�RU�GHVFULEH�LWV��H[SUHVVLRQ���%XW�ZLWK�WKH�NLQGV�RI�
REMHFWV�0DUVKDFN�VWXGLHV��WKH�UHJXODULW\�RI�WKH�PDUNLQJ�
LV�XQGHU�VXVSLFLRQ�MXVW�DV�PXFK�DV�WKH�SXWDWLYH�UXOH��RU�
WKH�ODFN�RI�D�UXOH��WKDW�JHQHUDWHG�LW��7KLQNLQJ�DERXW�UHDG��
LQJ�GHSHQGV�RQ�WDNLQJ�WLPH�RII�DFWXDOO\�WR�UHDG��
,�FDQ�WKLQN�RI�DW�OHDVW�WZR�PRUDOV�IRU�WKH�H[HUFLVH��LW�

VKRZV�WKDW�UHDGLQJ�LV�DOZD\V�DOVR�WKLQNLQJ�DERXW�UHDGLQJ�
LQ�YDULRXV�PRUH�RU�OHVV�PXGGOHG�ZD\V��DQG�LW�VXJJHVWV�
WKDW�GLVDJUHHPHQWV�DERXW�ZKDW�0DUVKDFN�GRHV�PLJKW�RI��
WHQ�WXUQ�RQ�H[DFWO\�ZKDW�D�JLYHQ�UHDGHU�WKLQNV�KH
V�
GRLQJ��
7KH�GHHSHVW�TXHVWLRQ�KHUH��WKH�RQH�ZLWK�WKH�ZLGHVW�

DSSOLFDWLRQ�WR�WKH�VWXG\�RI�YLVXDO�DUWLIDFWV�LQ�DUFKDHRO��
RJ\��DQWKURSRORJ\��DQG�DUW�KLVWRU\��LV�WKH�SUREOHP�RI�VHOI��
UHIOH[LYLW\��:KDWHYHU�0DUVKDFN�GRHV��LW�LV�GRQH�ZKLOH�
UHPDLQLQJ�EOLQG�WR�FHUWDLQ�DVSHFWV�RI�UHDGLQJ��$Q\�UHDG��
LQJ�HYHQ�WKH�LQIRUPDO�VKLIWV�RI�DWWHQWLRQ�DQG�IRFXV�WKDW�
%D[DQGDOO�PHQWLRQV�GHSHQGV�RQ�QRW�VHHLQJ�LWVHOI�RU�QRW�
VHHLQJ�LWVHOI�HTXDOO\�DW�DOO�PRPHQWV��'
(UULFR
V�ZRUN��IRU�
H[DPSOH��LV�LQ�HYHU\�SDUWLFXODU�DV�GHSHQGHQW�RQ�DVVXPS��
WLRQV�DERXW�QRWDWLRQ��PDUN��DQG�VLJQ�DV�0DUVKDFN
V��QR�
DPRXQW�RI�PHWKRGRORJLFDO�FDUH�RU�WHFKQLFDO�LQQRYDWLRQ�
FDQ�DYRLG�WKDW���,�KDYH�QR�TXDUUHO�ZLWK�G
(UULFR
V�QHZ�
FULWHULD�IRU�GHWHUPLQLQJ�PRWLRQV�DQG� VHTXHQFHV� RI�
SRLQWV��EXW�ZKHQ�LW�FRPHV�WR�GUDZLQJ�FRQFOXVLRQV�DERXW�
QRWDWLRQ�DQG�PHDQLQJ�KLV�ZRUN�UDLVHV�TXHVWLRQV�H[DFWO\�
DQDORJRXV�WR�WKRVH�,�UDLVHG�DERXW�0DUVKDFN
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