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8QLW�����(OHFWURPDJQHWLF�,QGXFWLRQ
(OHFWURPDJQHWLF�,QGXFWLRQ�RU�,QGXFWLRQ�LV�D�SURFHVV�LQ�ZKLFK�D�FRQGXFWRU�LV�SXW�LQ�D�SDUWLFXODU�
SRVLWLRQ�DQG�PDJQHWLF�ILHOG�NHHSV�YDU\LQJ�RU�PDJQHWLF�ILHOG�LV�VWDWLRQDU\�DQG�D�FRQGXFWRU�LV�
PRYLQJ�� 7KLV� SURGXFHV� D� 9ROWDJH� RU� � (0)� �(OHFWURPRWLYH )RUFH�� DFURVV� WKH� HOHFWULFDO�
FRQGXFWRU��0LFKDHO�)DUDGD\�GLVFRYHUHG�/DZ�RI�,QGXFWLRQ�LQ������

(OHFWULFLW\ DQG�0DJQHWLVP�DUH�LQWLPDWHO\�FRQQHFWHG

)DUDGD\¶V�/DZV�RI�(OHFWURPDJQHWLF�,QGXFWLRQ �(0,�

,W LV�D�EDVLF� ODZ�RI HOHFWURPDJQHWLVP�SUHGLFWLQJ�KRZ�D�PDJQHWLF� ILHOG�ZLOO� LQWHUDFW�ZLWK� DQ�
HOHFWULF� FLUFXLW� WR� SURGXFH� DQ� HOHFWURPRWLYH� IRUFH� �(0)��� 7KLV� SKHQRPHQRQ� LV� NQRZQ� DV�
HOHFWURPDJQHWLF�LQGXFWLRQ� 7KH�SKHQRPHQRQ�RI�SURGXFWLRQ RI�LQGXFHG�HPI�DQG�KHQFH�LQGXFHG�
FXUUHQW�GXH�WR�D�FKDQJH�RI�PDJQHWLF�IOX[�OLQNHG�ZLWK�D�FORVHG�FLUFXLW�LV�FDOOHG�(OHFWURPDJQHWLF�
,QGXFWLRQ��7KLV�HPI���FXUUHQW�H[LVWV�DV�ORQJ�DV�IOX[�LV�FKDQJLQJ DQG�QRW�RWKHUZLVH��+HQFH��(0,�
PHDQV�LQGXFLQJ�(OHFWULFLW\�E\�0DJQHWLVP�

)DUDGD\¶V�([SHULPHQW

([SHULPHQW����

4XHV � :KHQ�D�FUHGLW�FDUG�LV�VZLSHG�WKURXJK�D�FDUG�UHDGHU��WKH�LQIRUPDWLRQ�FRGHG�
LQ�D�PDJQHWLF�SDWWHUQ�RQ�WKH�EDFN�RI�WKH�FDUG�LV�WUDQVPLWWHG�WR�WKH�FDUG�KROGHU¶V�
EDQN��:K\�LV�LW�QHFHVVDU\�WR�VZLSH�WKH�FDUG�UDWKHU�WKDQ�KROGLQJ�LW�PRWLRQOHVV�LQ�
WKH�FDUG�UHDGHU¶V�VORW" &DQ�PRYLQJ�REMHFWV�SURGXFH�(OHFWULF FXUUHQWV"
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2EVHUYDWLRQV

3RVLWLRQ�RI�PDJQHW 'HIOHFWLRQ�LQ�JDOYDQRPHWHU
0DJQHW�DW�UHVW &RLO�LV�6WDWLRQDU\ 1R� GHIOHFWLRQ� LQ� WKH�

JDOYDQRPHWHU
0DJQHW� PRYHV� WRZDUGV� WKH�
FRLO

'HIOHFWLRQ� LQ� JDOYDQRPHWHU� LQ�
RQH�GLUHFWLRQ

0DJQHW� LV� KHOG� VWDWLRQDU\� DW�
VDPH�SRVLWLRQ��QHDU�WKH�FRLO�

1R� GHIOHFWLRQ� LQ� WKH�
JDOYDQRPHWHU

0DJQHW�PRYHV�DZD\�IURP�WKH�
FRLO

'HIOHFWLRQ�LQ�JDOYDQRPHWHU�EXW�
LQ�WKH�RSSRVLWH�GLUHFWLRQ

0DJQHW� LV� KHOG� VWDWLRQDU\� DW�
WKH�VDPH�SRVLWLRQ��DZD\�IURP�
WKH�FRLO�

1R� GHIOHFWLRQ� LQ� WKH�
JDOYDQRPHWHU

0DJQHW�LV�KHOG�VWDWLRQDU\�DQG�
WKH� FRLO� PRYHV� WRZDUGV� WKH�
PDJQHW

0DJQHW�LV�6WDWLRQDU\ 'HIOHFWLRQ� LQ� JDOYDQRPHWHU� LQ�
RQH�GLUHFWLRQ

0DJQHW�LV�KHOG�VWDWLRQDU\�DQG�
WKH�FRLO�PRYHV�DZD\ IURP WKH�
PDJQHW

'HIOHFWLRQ�LQ�JDOYDQRPHWHU�EXW�
LQ�WKH�RSSRVLWH�GLUHFWLRQ

([SHULPHQW����

µ

2EVHUYDWLRQV

7KHUH�DUH�WZR�FLUFXLWV�LQ�WKH�DERYH�SLFWXUH��7KH�RQH�FRQQHFWHG�WR�D�EDWWHU\�LV�SULPDU\�FLUFXLW�
DQG�WKH�RWKHU�RQH�FRQQHFWHG�WR�JDOYDQRPHWHU�LV�VHFRQGDU\�FLUFXLW

'HIOHFWLRQ�LQ�JDOYDQRPHWHU RI�
VHFRQGDU\�FLUFXLW

7KH� PRPHQW� 3ULPDU\� FLUFXLW�
LV� FORVHG�� 7DSSLQJ� NH\� LV�

%RWK�WKH�&LUFXLWV�DUH�
VWDWLRQDU\

'HIOHFWLRQ� LQ� JDOYDQRPHWHU� LQ�
RQH�GLUHFWLRQ
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SUHVVHG� &XUUHQW�LV�LQFUHDVLQJ�
LQ�SULPDU\�FLUFXLW�
3ULPDU\�FLUFXLW�LV�NHSW�SUHVVHG�
DQG� VWHDG\� FXUUHQW� IORZV�
WKURXJK�SULPDU\�FRLO

1R� GHIOHFWLRQ� LQ� WKH�
JDOYDQRPHWHU

7KH� PRPHQW� 3ULPDU\� FLUFXLW�
LV� RSHQHG�� 7DSSLQJ� NH\� LV�
UHOHDVHG� &XUUHQW� LV�
GHFUHDVLQJ LQ�SULPDU\�FLUFXLW�

'HIOHFWLRQ�LQ�JDOYDQRPHWHU�EXW�
LQ�WKH�RSSRVLWH�GLUHFWLRQ

3ULPDU\� FLUFXLW� LV� NHSW�
RSHQHG��&XUUHQW�LV���

1R� GHIOHFWLRQ� LQ� WKH�
JDOYDQRPHWHU

3ULPDU\� &LUFXLW� LV� PRYHG�
WRZDUGV� �� DZD\� IURP�
6WDWLRQDU\�6HFRQGDU\�&LUFXLW

3ULPDU\�&LUFXLW�LV�&ORVHG 'HIOHFWLRQ� LQ� JDOYDQRPHWHU� LQ�
RQH� GLUHFWLRQ �� RSSRVLWH�
GLUHFWLRQ�UHVSHFWLYHO\

6HFRQGDU\ &LUFXLW� LV� PRYHG�
WRZDUGV� �� DZD\� IURP�
6WDWLRQDU\�3ULPDU\�&LUFXLW

'HIOHFWLRQ� LQ� JDOYDQRPHWHU� LQ�
RQH� GLUHFWLRQ� �� RSSRVLWH�
GLUHFWLRQ�UHVSHFWLYHO\

%RWK� WKH� FLUFXLWV PRYH�
WRZDUGV� �� DZD\� IURP� HDFK�
RWKHU

'HIOHFWLRQ� LQ� JDOYDQRPHWHU� LQ�
RQH� GLUHFWLRQ� �� RSSRVLWH�
GLUHFWLRQ�UHVSHFWLYHO\

&RQFOXVLRQ��

)URP�WKLV�H[SHULPHQW��)DUDGD\�FRQFOXGHG� WKDW�ZKHQHYHU� WKHUH� LV� UHODWLYH�PRWLRQ�EHWZHHQ�D�
FRQGXFWRU�DQG�D�PDJQHWLF�ILHOG��WKH�IOX[�OLQNDJH�ZLWK�D�FRLO�FKDQJHV�DQG�WKLV�FKDQJH�LQ�IOX[�
LQGXFHV�D�YROWDJH��LQGXFHG�HPI��DFURVV�D�FRLO RU�LQGXFHG�FXUUHQW�LV�GHYHORSHG�LQ�WKH�VHFRQGDU\�
FLUFXLW� ,W�LV�DOVR�VHHQ�WKDW�WKH�IDVWHU�WKH�FKDQJH�LQ�WKH�PDJQHWLF�ILHOG��WKH�JUHDWHU�ZLOO�EH�WKH�
LQGXFHG�(0)�RU�YROWDJH�LQ�WKH�FRLO� 7KLV�SKHQRPHQRQ�LV�(OHFWURPDJQHWLF�,QGXFWLRQ�

0LFKDHO�)DUDGD\�IRUPXODWHG�WZR�ODZV�RQ�WKH�EDVLV�RI�WKH�DERYH�H[SHULPHQWV��7KHVH�ODZV�DUH�
FDOOHG�)DUDGD\¶V�ODZV�RI�HOHFWURPDJQHWLF�LQGXFWLRQ� 7KLV�FDQ�EH�VWDWHG�DV�IROORZV

�� :KHQ� WKH�PDJQHWLF� IOX[� OLQNHG�ZLWK�D�FORVHG�FLUFXLW�FKDQJHV��DQ�HPI� �� DQG�KHQFH�D�
FXUUHQW��LV�LQGXFHG�LQ�LW�ZKLFK�ODVWV�DV�ORQJ�DV�WKH�FKDQJH�LQ�IOX[ LV�WDNLQJ�SODFH�

�� 7KLV�LQGXFHG�HPI�LV�HTXDO�WR�WKH�QHJDWLYH�UDWH RI�FKDQJH�RI�PDJQHWLF�IOX[�ĳ

L�H ݁ ൌ െ
ௗఝ

ௗ௧

+RZ�7R�,QFUHDVH�(0)�,QGXFHG�LQ�D�&RLO "

%\�LQFUHDVLQJ�WKH�QXPEHU�RI�WXUQV�LQ�WKH�FRLO�L�H�1

%\�LQFUHDVLQJ�PDJQHWLF�ILHOG�VWUHQJWK�L�H�%�VXUURXQGLQJ�WKH�FRLO� 0DWKHPDWLFDOO\��LI�PDJQHWLF�
ILHOG� LQFUHDVHV�� IOX[� LQFUHDVHV� DQG� LI� IOX[� LQFUHDVHV� HPI� LQGXFHG� ZLOO� DOVR� JHW� LQFUHDVHG��
7KHRUHWLFDOO\��LI�WKH�FRLO�LV�SDVVHG�WKURXJK�D�VWURQJHU�PDJQHWLF�ILHOG��WKHUH�ZLOO�EH�PRUH�OLQHV�
RI�IRUFH�SDVV�WKURXJK�WKH�FRLO DQG�KHQFH�WKHUH�ZLOO�EH�PRUH�HPI�LQGXFHG�

%\�LQFUHDVLQJ�WKH�VSHHG�RI�WKH�UHODWLYH�PRWLRQ�EHWZHHQ�WKH�FRLO�DQG�WKH�PDJQHW�± ,I�WKH�UHODWLYH�
VSHHG�EHWZHHQ�WKH�FRLO�DQG�PDJQHW�LV�LQFUHDVHG�IURP�LWV�SUHYLRXV�YDOXH��WKH�FRLO�ZLOO�FXW�WKH�
OLQHV�RI�IOX[�DW�D�IDVWHU�UDWH��VR�PRUH�LQGXFHG�HPI�ZRXOG�EH�SURGXFHG�
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:KDW�LV�/HQ]¶V�/DZ"

/HQ]¶V�ODZ�RI�HOHFWURPDJQHWLF�LQGXFWLRQ�VWDWHV�WKDW�WKH�GLUHFWLRQ�RI� WKH�FXUUHQW�LQGXFHG�LQ�D�
FRQGXFWRU�E\�D�FKDQJLQJ�PDJQHWLF�ILHOG��DV�SHU�)DUDGD\¶V�ODZ�RI�HOHFWURPDJQHWLF�LQGXFWLRQ��LV�
VXFK� WKDW� WKH� PDJQHWLF� ILHOG� FUHDWHG� E\� WKH� LQGXFHG� FXUUHQW� RSSRVHV� WKH� LQLWLDO� FKDQJLQJ�
PDJQHWLF�ILHOG�ZKLFK�SURGXFHG�LW��7KH�GLUHFWLRQ�RI�WKLV�FXUUHQW�IORZ�LV�JLYHQ�E\�)OHPLQJ¶V�ULJKW�
KDQG�UXOH�

([SODQDWLRQ ��,I�WKH�IOX[ LQFUHDVHV�LQ�D�FLUFXLW��WKH�LQGXFHG�HPI�WHQGV�WR�FDXVH�FXUUHQW�LQ�VXFK�
D�GLUHFWLRQ�VR�DV�WR�GHFUHDVH�WKH�IOX[��,Q�JHQHUDO��WKH�FDXVH�RI�WKH�FXUUHQW�PD\�EH�GXH�WR�WKH�
PRWLRQ�RI�WKH�FRQGXFWRU�LQ�D�PDJQHWLF�ILHOG�RU�FKDQJH�RI�WKH�PDJQHWLF�ILHOG�LWVHOI�

5XOH� WR�GHWHUPLQH� WKH�GLUHFWLRQ�RI� LQGXFHG�FXUUHQW�GXH� WR� WKH�PRWLRQ�RI� WKH�FRQGXFWRU� LQ� D�
SHUSHQGLFXODU�PDJQHWLF�ILHOG �

)OHPLQJ
V�ULJKW�KDQG�UXOH ��,I�ZH�VWUHWFK�WKH�WKXPE��WKH�IRUH�ILQJHU�DQG�WKH�FHQWUDO�ILQJHU�LQ�
WKH� PXWXDOO\� SHUSHQGLFXODU� GLUHFWLRQV� DQG� LI� WKH� IRUH� ILQJHU� SRLQWV� LQ� WKH� GLUHFWLRQ� RI� WKH�
PDJQHWLF�ILHOG��WKXPE�LQ�WKH�GLUHFWLRQ�RI�WKH�PRWLRQ�RI�FRQGXFWRU�WKHQ�WKH�FHQWUDO�ILQJHU�SRLQWV�
LQ�WKH�GLUHFWLRQ�RI�WKH�LQGXFHG�FXUUHQW � HPI LQ�WKH�FRQGXFWRU�

6HOI�,QGXFWDQFH�RI�D�&RLO

3KHQRPHQRQ�RI�SURGXFLQJ�DQ�LQGXFHG�HPI�LQ�D�FLUFXLW�GXH�WR�FKDQJHV�LQ� WKH�FLUFXLW� LWVHOI� LV�
NQRZQ�DV�6HOI�,QGXFWDQFH��7KH�LQGXFHG�HPI�LV�NQRZQ�DV�VHOI�LQGXFHG�HPI�

1RWH���7KH�QHJDWLYH�VLJQ LQ H  �Gĳ�GW� LQGLFDWHV�WKDW�YROWDJH�LQGXFHG�RSSRVHV�WKH�FKDQJH�LQ�
FXUUHQW�WKURXJK�WKH�FRLO�SHU�XQLW�WLPH�� GL�GW ��
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6HOI�,QGXFWDQFH�RI�D�FLUFXLW�RU�,�+HQU\�LV�QXPHULFDOO\�HTXDO�WR�WKH�LQGXFHG�HPI�RI��9ROW�ZKHQ�
WKH�FXUUHQW�LQ�LW�LV�FKDQJLQJ�DW�D�XQLW�UDWH L�H �$ �VHF��
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3K\VLFDO�6LJQLILFDQFH�RI�6HOI�,QGXFWDQFH

,W LV�DFWXDOO\�D�PHDVXUH�RI�DQ�LQGXFWRUV�³UHVLVWDQFH´�WR�WKH�FKDQJH�RI�WKH�FXUUHQW�IORZLQJ�WKURXJK�
WKH�FLUFXLW�DQG�WKH�ODUJHU�LV�LWV�YDOXH�LQ�+HQULHV��WKH�ORZHU�ZLOO�EH�WKH�UDWH�RI�FXUUHQW�FKDQJH� ,W�
SOD\V�WKH�VDPH�UROH�LQ�HOHFWULF�FLUFXLW�DV�WKH�PDVV���PRPHQW�RI�LQHUWLD�LQ�PHFKDQLFDO�PRWLRQ��
:KHQ�WKH�FLUFXLW�LV�FORVHG��VHOI�LQGXFWDQFH LQGXFHV�DQ�HPI�VR�DV�WR�VORZ�GRZQ�WKH�JURZWK�RI�
FXUUHQW��:KHQ�FLUFXLW�LV�RSHQHG��VHOI�LQGXFWDQFH�LQGXFHV�DQ�HPI�VR�DV�WR�VORZ�GRZQ�WKH�GHFD\
RI�FXUUHQW��7KLV�ODZ�YDOLGDWHV�WKH�ODZ�RI�FRQVHUYDWLRQ�RI�HQHUJ\�

,QGXFWRUV�DUH�GHYLFHV�WKDW�FDQ�VWRUH�WKHLU�HQHUJ\�LQ�WKH�IRUP�RI�D�PDJQHWLF�ILHOG��,QGXFWRUV�DUH�
PDGH�IURP�LQGLYLGXDO� ORRSV�RI�ZLUH�FRPELQHG�WR�SURGXFH�D�FRLO�DQG�LI� WKH�QXPEHU�RI�ORRSV�
ZLWKLQ�WKH�FRLO�DUH�LQFUHDVHG��WKHQ�IRU�WKH�VDPH�DPRXQW�RI�FXUUHQW�IORZLQJ�WKURXJK�WKH�FRLO��WKH�
PDJQHWLF�IOX[�ZLOO�DOVR�LQFUHDVH� 6R�E\�LQFUHDVLQJ�WKH�QXPEHU�RI�ORRSV�RU�WXUQV�ZLWKLQ�D�FRLO��
LQFUHDVHV� WKH� FRLOV� LQGXFWDQFH��7KHQ� WKH� UHODWLRQVKLS�EHWZHHQ� VHOI�LQGXFWDQFH�� � / �� DQG� WKH�
QXPEHU�RI�WXUQV��� 1 ��DQG�IRU�D�VLPSOH�VLQJOH�OD\HUHG�FRLO�FDQ�EH�JLYHQ�DV�

6HOI�,QGXFWDQFH�RI�D�&RLO

,W�LV�DOVR GHILQHG�DV�WKH�PDJQHWLF�IOX[�OLQNDJH��� 1ĭ ��SHU�XQLW FXUUHQW�

7KH�VHOI�LQGXFWDQFH�RI�D�FRLO�GHSHQGV�XSRQ�WKH�FKDUDFWHULVWLFV�OLNH�VKDSH�� VL]H��OHQJWK��
QXPEHU�RI�WXUQV�HWF� RI�WKH�FRLO� ,W�DOVR�GHSHQGV�RQ�WKH�PHGLXP�DURXQG�LW�

6HOI�,QGXFWDQFH�LQ�6ROHQRLG

,I�WKH�LQQHU�FRUH�RI�D�ORQJ�VROHQRLG�FRLO RI�OHQJWK�O ZLWK 1 QXPEHU�RI�WXUQV LV�KROORZ��WKHQ�WKH�
PDJQHWLF�LQGXFWLRQ�ZLWKLQ�LWV�FRUH�ZLOO�EH�JLYHQ�DV�

7KHQ�E\�VXEVWLWXWLQJ�WKHVH�H[SUHVVLRQV�LQ�WKH� HTXDWLRQ�DERYH�IRU�,QGXFWDQFH�ZLOO�JLYH�XV�
























