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ם 7KHUH�DUH�WKRXVDQGV�RI�GLIIHUHQW�W\SHIDFHV�DQG�IRQWV�DYDLODEOH�
WR�GHVLJQHUV��SULQWHUV��SXEOLVKHUV��DUWLVWV�DQG�ZULWHUV�WRGD\��

ם 7KHUH�DUH�DOO�W\SHV�RI�GLVSOD\�DQG�WH[W�W\SHIDFHV�DQG�HYHU\WKLQJ�
LQ�EHWZHHQ��

ם 0RVW�DUH�DYDLODEOH�LQ�D�GLJLWDO�IRUPDW�IURP�D�YDULHW\�RI�W\SH�
IRXQGULHV�DQG�FDQ�HDVLO\�EH�XVHG��DQG�H[SORLWHG��ZLWK�PRGHUQ�
FRPSXWHU�WHFKQRORJ\��

ם 7KH�YDVW�DPRXQW�RI�W\SH�DYDLODEOH�PDNHV�VSHFLILF�FODVVLILFDWLRQ�
RI�HYHU\�RQH�QHDUO\�LPSRVVLEOH�DQG�VRPHZKDW�IULYRORXV�

ם +RZHYHU��LW�LV�LPSRUWDQW�WR�KDYH�DQ�XQGHUVWDQGLQJ�RI�WKH�EDVLF�
VW\OHV�RI�W\SHIDFHV�WR�KHOS�QDUURZ�GRZQ�WKH�UHVHDUFK�DQG�
VHOHFWLRQ�RI�WKH�FRUUHFW�W\SHIDFH�

Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�



ם ([DPSOH�

ם &DOOLJUDSK\�=DSI�&KDQFHU\��,WDOLF�

ם /HWWHUV�DVVRFLDWHG�ZLWK�WKH�DUW�RI�FDOOLJUDSK\�DQG�WKH�IRQWV�
GHYHORSHG�IURP�WKHLU�SURGXFWLRQ�FDQ�EH�FODVVLILHG�DV�
FDOOLJUDSKLF��

ם &DOOLJUDSKLF�OHWWHUV�FDQ�EH��DOWKRXJK�GR�QRW�KDYH�WR�EH��
FODVVLILHG�DV�&KDQFHU\��(WUXVFDQ�RU�8QFLDO���

ם &KDQFHU\�OHWWHUV�KDYH�VOLJKWO\�VORSLQJ�QDUURZ�OHWWHUV�DQG�ZHUH�
LQIOXHQWLDO�LQ�WKH�GHYHORSPHQW�RI�VHULI�LWDOLFV�

Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�



ם (WUXVFDQ�IDFHV�GR�QRW�KDYH�ORZHUFDVH�OHWWHUV�DQG�DUH�EDVHG�
RQ�DQ�HDUO\�IRUP�RI�5RPDQ�FDOOLJUDSK\�LQ�ZKLFK�WKH�EUXVK�ZDV�
KHOG�DW�D�VWHHS�DQJOH�

ם 7KH�&HOWLF�VW\OH��8QFLDO�OHWWHUV�DUH�FUHDWHG�IURP�KROGLQJ�WKH�
EUXVK�DW�DQ�DOPRVW�KRUL]RQWDO�DQJOH��

ם 7KHUH�LV�RQO\�RQH�FDVH�LQ�8QFLDO�GHVLJQV��DOWKRXJK�WKH\�GLG�
EHFRPH�WKH�EDVLV�IRU�WKH�GHYHORSPHQW�RI�WKH�URPDQ�ORZHU�
FDVH�

Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�







ם ([DPSOH�

ם )HWWH�)UDNWLQ�%ODFNOHWWHU

ם %ODFNOHWWHU�W\SHIDFHV�DUH�D�VFULSW�VW\OH�RI�FDOOLJUDSK\�WKDW�ZHUH�
SRSXODUL]HG�LQ�*HUPDQ\��DOWKRXJK�WKH\�ZHUH�XVHG�DOO�RYHU�
(XURSH�IURP�WKH�PLGGOH�DJHV�WKURXJK�WKH�5HQDLVVDQFH��

ם $�KLJKO\�RUQDPHQWDO�VW\OH�RI�W\SJUDSK\��GLIIHUHQW�VW\OHV�DUH�RIWHQ�
DVVRFLDWHG�ZLWK�WKH�GLIIHUHQW�UHJLRQV�LQ�ZKLFK�WKH\�ZHUH�
GHYHORSHG�DQG�XVHG��

ם 7KH�PDLQ�FODVVLILFDWLRQV�LQFOXGH�7H[WXUD��6FKZDEDFKHU��
&XUVLYD�DQG�)UDNWXU��

Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�



ם 7H[WXUD�LV�WKH�PRVW�FORVHO\�UHODWHG�WR�WKH�FDOOLJUDSKLF�VW\OH�DQG�
RIWHQ�LQFOXGHV�D�ODUJH�QXPEHU�RI�OLJDWXUHV��

ם 6FKZDEDFKHU�W\SHIDFHV�KDYH�D�VLPSOLILHG��URXQGHG�VWURNH�DQG�
VHYHUDO�RI�WKHLU�ORZHUFDVH�OHWWHUV��LQFOXGLQJ�
R
��DUH�RIWHQ�
DQDORJRXV�IRUPV��

ם &XUVLYD��DV�WKH�QDPH�VXJJHVWV��LV�FORVHO\�UHODWHG�WR�FXUVLYH�
OHWWHUV�DQG�FDQ�EH�UHFRJQL]HG�E\�WKH�PRUH�IUHTXHQW�SUHVHQFH�
RI�GHVFHQGHUV�DQG�ORRSHG�DVFHQGHUV��

ם )UDNWXU�LV�WKH�PRVW�FRPPRQ�IRUP�RI�%ODFNOHWWHU�DQG�LV�
FKDUDFWHUL]HG�E\�EURNHQ�VWURNHV�

Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�





ם ([DPSOH�

ם 6DULI

ם 6HULIHG�W\SHIDFHV�ZHUH�SRSXODU�PXFK�HDUOLHU�WKDQ�VDQV�VHULI�
W\SHIDFHV�DQG�LQFOXGH�VHPL�VWUXFWXUDO�GHWDLOV�RQ�PDQ\�RI�WKH�
OHWWHUV��

ם 3HRSOH�RIWHQ�UHIHU�WR�WKHP�DV�IHHW��DOWKRXJK�WKDW�LV�LQ�QR�ZD\�D�
SURSHU�DQDWRPLFDO�WHUP�ZKHQ�UHIHUULQJ�WR�W\SRJUDSK\��

ם 7KHLU�DUH�PDQ\�GLIIHUHQW�FODVVLILFDWLRQV�IRU�VHULIHG�W\SHIDFHV��
RIWHQ�QDPHG�IRU�WKHLU�RULJLQV��LQFOXGLQJ�*UHFLDQ��/DWLQ��6FRWFK��
6FRWFK�0RGHUQ��)UHQFK�2OG�6W\OH��6SDQLVK�2OG�6W\OH��
&ODUHQGRQ�DQG�7XVFDQ�

ם 6RPH�RI�WKHVH�FODVVLILFDWLRQV�FDQ�DOVR�EH�SODFHG�LQWR�EURDGHU�
FODVVLILFDWLRQV�RI�W\SRJUDSK\�LQFOXGLQJ�WKH�VW\OHV�EHORZ

Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�



2/'�67</(

("3".06/%
ם 7KH�2OG�6W\OH�RU�+XPDQLVW�VHULI�W\SHIDFHV�GHYHORSHG�LQ�WKH�

��WK�DQG���WK�FHQWXULHV�DQG�DUH�FKDUDFWHUL]HG�E\�D�ORZ�
FRQWUDVW�LQ�VWURNH�ZHLJKW�DQG�DQJOHG�VHULIV�

75$16,7,21$/

+%0# /,��� 
ם 7KH�EULGJH�IRU�WKH�JDS�EHWZHHQ�2OG�6W\OH�DQG�0RGHUQ�VHULIHG�

W\SHIDFHV��7UDQVLWLRQDO�W\SH�KDV�D�PRUH�YHUWLFDO�D[LV�DQG�
VKDUSHU�VHULIV�WKDQ�KXPDQLVW�IRUPV�

Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�





02'(51

%2'21,

ם 0RGHUQ�VHULIHG�W\SHIDFHV�GHYHORSHG�LQ�WKH�ODWH���WK�DQG�
HDUO\���WK�FHQWXU\�DQG�ZHUH�D�UDGLFDO�EUHDN�IURP�WKH�
WUDGLWLRQDO�W\SRJUDSK\�RI�WKH�WLPH�ZLWK�KLJK�FRQWUDVW�RI�
VWURNHV��VWUDLJKW�VHULIV�DQG�D�WRWDOO\�YHUWLFDO�D[LV�

(*<37,$1

5RFNZHOO
ם (J\SWLDQ��RU�VODE�VHULIHG��W\SHIDFHV�KDYH�KHDY\�VHULIV�DQG�

ZHUH�XVHG�IRU�GHFRUDWLYH�SXUSRVHV�DQG�KHDGOLQHV�EHFDXVH�
WKH�KHDY\�VHULIV�LPSHGHG�OHJLELOLW\�DW�VPDOO�SRLQW�VL]HV�

Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�



Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�

ם ([DPSOH�

ם 6DQ�6DULI

ם -XVW�H[DFWO\�OLNH�ZKDW�LV�VRXQGV��D�VDQV�VHULI�W\SHIDFH�LV�D�
W\SHIDFH�ZLWKRXW�VHULIV��

ם 7KH\�FDQ�EH�IRXQG�LQ�KLVWRU\�DV�HDUO\�DV�WKH��WK�FHQWXU\��
DOWKRXJK�WKH�FODVVLFDO�UHYLYDO�RI�WKH�,WDOLDQ�5HQDLVVDQFH�UHWXUQ�
WR�ROG�VW\OH�VHULIHG�W\SHIDFHV�PDGH�WKHP�YLUWXDOO\�REVROHWH�XQWLO�
WKH���WK�FHQWXU\��

ם 7KHLU�ZDV�PXFK�GHYHORSPHQW�RI�VDQV�VHULI�W\SHIDFHV�LQ�
*HUPDQ\�DV�D�UHYROW�DJDLQVW�WKH�RUQDWH�OHWWHULQJ�RI�WKH�SRSXODU�
%ODFNOHWWHU�VW\OHV�ZKLFK�OHG�WR�VDQV�VHULI�W\SHIDFHV�EDVHG�RQ�
WKH�SXULW\�RI�JHRPHWULF�IRUPV�



Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�

ם 0XFK�OLNH�VHULIHG�W\SHIDFHV��WKHUH�DUH�PDQ\�GLIIHUHQW�
FODVVLILFDWLRQV�IRU�VDQV�VHULI�W\SHIDFHV��LQFOXGLQJ�*RWKLF��
*URWHVTXH��'RULF��/LQHDU��6ZLVV�DQG�*HRPHWULF��

+80$1,67

ם +XPDQLVW�FKDUDFWHULVWLFV�LQFOXGH�SURSRUWLRQV�WKDW�ZHUH�
PRGHOHG�RQ�ROG�VW\OH�W\SHIDFHV��RSHQ�VWURNHV�DQG�D�VOLJKWO\�
KLJKHU�FRQWUDVW�LQ�VWURNHV�LQ�FRPSDULVRQ�WR�RWKHU�VDQV�VHULI�
W\SHIDFHV�

*ULOO�6DQV
75$16,7,21$/

ם &ORVHO\�UHODWHG�WR�WKH�FKDUDFWHULVWLFV�RI�WUDQVLWLRQDO�VHULIHG�
W\SHIDFHV��WKHVH�W\SHIDFHV�LQFOXGH�D�PRUH�XSULJKW�D[LV�DQG�D�
XQLIRUP�VWURNH�



Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�

*HRPHWULF

ם *HRPHWULF�VDQV�VHULI�W\SHIDFHV��DV�WKHLU�QDPH�LPSOLHV��DUH�
EDVHG�RQ�JHRPHWULF�IRUPV��,Q�VRPH�FDVHV�OHWWHUV��VXFK�DV�WKH�
ORZHU�FDVH�
R
��DUH�SHUIHFW�JHRPHWULF�IRUPV�

ʹˈˇˈ˅ʴ





Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�

ם ([DPSOH�

ם 6FULSW

ם 6FULSW�W\SHIDFHV�DUH�EDVHG�RQ�WKH�IRUPV�PDGH�ZLWK�D�IOH[LEOH�
EUXVK�RU�SHQ�DQG�RIWHQ�KDYH�YDULHG�VWURNHV�UHPLQLVFHQW�RI�
KDQGZULWLQJ��

ם 7KHUH�DUH�PDQ\�GLIIHUHQW�FODVVLILFDWLRQV�LQFOXGLQJ�%UXVK�6FULSW��
(QJOLVK�5RXQGKDQG�DQG�5DWLRQDOL]HG�6FULSW��

ם +RZHYHU��WKH�EURDGHVW�IRUPV�RI�FODVVLILFDWLRQ�DUH�)RUPDO�6FULSW�
DQG�&DVXDO�6FULSW��

ם )RUPDO�6FULSWV�DUH�EDVHG�RQ�WKH�GHYHORSPHQWV�DQG�ZULWLQJV�RI�
��WK�DQG���WK�FHQWXU\�KDQGZULWLQJ�PDVWHUV�VXFK�DV�*HRUJH�
%LFNKDP��*HRUJH�6KHOOH\�DQG�*HRUJH�6QHOO��



Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�

ם &DVXDO�VFULSWV�GHYHORSHG�LQ�WKH���WK�FHQWXU\�DV�D�UHVXOW�RI�
SKRWR�W\SHVHWWLQJ�DQG�DUH�PRUH�YDULHG�DQG�WKH�LQFRQVLVWHQFLHV�
DSSHDU�WR�KDYH�EHHQ�D�UHVXOW�RI�XVLQJ�D�ZHW�SHQ�UDWKHU�WKDQ�D�
SHQ�QLE�



Pjjd���qqq�GIhQO[QhPQhj]gs�E]Z�ÂÅÆÁ�jsdI�EY<hhQNQE<jQ][�

ם ([DPSOH�

ם 'HURFDWLYH

ם :KLOH�VHULIHG�DQG�VDQV�VHULI�W\SHIDFHV�FDQ�RIWHQ�EH�XVHG�IRU�
WH[W�W\SHVHWWLQJ��WKHUH�DUH�D�YDVW�PDMRULW\�RI�IRQWV�DQG�
W\SHIDFHV�ZKRVH�OHJLELOLW\�ZDQHV�ZKHQ�XVHG�LQ�VPDOOHU�SRLQW�
VL]HV��

ם 7KHVH�W\SHIDFHV�DUH�RIWHQ�GHYHORSHG�ZLWK�D�VSHFLILF�XVH�LQ�
PLQG�DQG�DUH�GHVLJQHG�IRU�ODUJHU�SRLQW�VL]H�XVH�LQ�KHDGOLQHV��
SRVWHUV�DQG�ELOOERDUGV��

ם 'HFRUDWLYH�LV�OHVV�RI�D�FODVVLILFDWLRQ�DQG�FDQ�LQFOXGH�D�ZLGH�
YDULHW\�RI�W\SHIDFHV�XQGHUQHDWK�WKH�XPEUHOOD�RI�WKH�WHUP�




