
7KH�)XQFWLRQLQJ�RI�1XPHUDOV�LQ�WKH�&RPSRVLWLRQ�RI�
(YLGHQWLDO�6HPDQWLFV�6WDWHPHQWV�RI�(QJOLVK�/DQJXDJH�

$OL\D�$OEHUWRYQD�$EGUDNKPDQRYD� 	�$QDVWDVL\D�0LNKDLORYQD�0XEDUDNVKLQD�

$EVWUDFW

7KLV�DUWLFOH�LV�GHGLFDWHG�WR�WKH�QXPHUDOV�WKDW�IXQFWLRQ�DV�D�SDUW�RI�HYLGHQWLDO�VHPDQWLFV��
7KH�QXPHUDO�H[SUHVVHV�WKH�DEVWUDFW�PDWKHPDWLFDO�FRQFHSW�RI�D�QXPEHU�LQ�WKH�REMHFWLYH�
IXQFWLRQ��,Q�WKH�DWWULEXWH�IXQFWLRQ��WKH�QXPHUDO�GHQRWHV�WKH�TXDQWLWDWLYH�DWWULEXWH�RI�
WKH� VXEMHFW��7KH�PDLQ� IHDWXUH�RI� QXPHUDOV� LV� WKDW� WKH\� DUH� OLNH� QRXQV�SHUIRUP� WKH�
IXQFWLRQ�RI�VXEMHFW��FRPSOHPHQW��QRPLQDO�SDUW�RI�WKH�SUHGLFDWH�DQG�DV�WKH�GHWHUPLQHUV�
DFWXDOL]H�D�QRXQ��7KH�PDLQ�DLP�RI�WKH�DUWLFOH�LV�WR�VKRZ�WKDW�WKH�UHSUHVHQWDWLRQ�RI�WKH�
FDWHJRU\� RI� SHUFHSWLRQ� E\� TXDQWLWDWLYH� QXPHUDOV� LV� OLPLWHG� E\� WKH� FDSDFLW\� RI�
SHUFHSWXDO�VSDFH�± WKH�SRVVLELOLW\�RI�VLPXOWDQHRXV�REVHUYDWLRQ�RI�D�OLPLWHG�QXPEHU��
3HUFHSWXDO�VSDFH�LV�LGHQWLFDO�WR�WKH�FRQFHSW�RI�WKH�GHLFWLF�ILHOG��ZKLFK�LV�GHILQHG�E\�
WKH�WHPSRUDO��VSDWLDO�DQG�SHUVRQDO�SDUDPHWHUV�QRZ��KHUH��,  �WKH�SHUFHLYHU��7KH�PDLQ�
GLIIHUHQFHV�LQ�SHUFHSWXDO�VSDFH�DUH�LQ�WKH�LQWHUSUHWDWLRQ�RI�WKH�VXEMHFWLYH�HOHPHQW��L�H��
ILQGLQJ�WKH�VWDWXV�RI�WKH�SHUFHSWRU�E\�WKH�QDUUDWRU��LQ�LWV�VSDWLDO�WHPSRUDO�FRQFUHWHQHVV��
GHWHUPLQLVWLF�H[WUDOLQJXLVWLF�OLPLWDWLRQ�RI�YLVLELOLW\�LQ�D�VSHFLILF�WLPH�LQWHUYDO�

.H\ZRUGV� /DQJXDJH��/LQJXLVWLFV��*UDPPDU��1XPHUDOV��4XDQWLILFDWLRQ�

���,QWURGXFWLRQ

,Q�WKH�REMHFWLYH�IXQFWLRQ��WKH�QXPHUDO�H[SUHVVHV�WKH�DEVWUDFW�PDWKHPDWLFDO�
FRQFHSW�RI�D�QXPEHU��,Q�WKH�DWWULEXWH�IXQFWLRQ��WKH�QXPHUDO�GHQRWHV�WKH�TXDQWLWDWLYH�
DWWULEXWH�RI�WKH�VXEMHFW��)URP�D�V\QWDFWLF�SRLQW�RI�YLHZ��D�QXPHUDO�DSSHDUV�DV�D�YDOHQFH�
ZRUG��V\QWDFWLF�SUHGLFDWH���DWWULEXWH�LQ�D�EURDG�VHQVH���)URP�D�VHPDQWLF�SRLQW�RI�YLHZ��
LW�DSSHDUV�DV�D�FDUULHU�RI�VHPDQWLF�YDOHQFH��VHPDQWLF�SUHGLFDWH���DWWULEXWH�LQ�D�EURDG�
VHQVH���,Q�WHUPV�RI�XWWHUDQFH��WKH�LQGLFDWLYH�XVH�RI�WKH�QXPHUDO�LV�GLYLGHG�LQWR�QH[XV�
�SUHGLFDWLYH��DQG�MXQN��DWWULEXWLYH�LQ�WKH�QDUURZ�VHQVH���,Q�WKH�FDVH�RI�D�QH[XV�XVH��D�
SUHGLFDWLYH� DWWULEXWH� LV� DVVLJQHG� WR� D� FHUWDLQ� VHW� LQ� WKH� IRUP� RI� D� TXDQWLWDWLYH�
FKDUDFWHULVWLF�� 7KHUH� ZHUH� VHYHQ� FKLOGUHQ�� ,Q� FDVH� RI� MXQN� XVH�� WKH� TXDQWLWDWLYH�
FKDUDFWHULVWLF�LV�H[SUHVVHG�DORQJ�WKH�ZD\��LQ�SDVVLQJ��DQ�DWWULEXWH�IHDWXUH�LV�VXSSOLHG��

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

$EGUDNKPDQRYD��$��$���	�0XEDUDNVKLQD��$��0����������7KH�IXQFWLRQLQJ�RI�QXPHUDOV�LQ�WKH�
FRPSRVLWLRQ�RI�HYLGHQWLDO�VHPDQWLFV�VWDWHPHQWV�RI�(QJOLVK�ODQJXDJH��-RXUQDO�RI�5HVHDUFK�LQ�
$SSOLHG�/LQJXLVWLFV�����63�����������

� .D]DQ�)HGHUDO�8QLYHUVLW\��]BDOL\D#PDLO�UX
� .D]DQ�)HGHUDO�8QLYHUVLW\
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ILYH� FKDLUV� ZHUH� UHSDLUHG �.U\ORY�� ������� 5�$�� +XVH\QRYD� QRWHV� WKDW� FDUGLQDO�
QXPEHUV�H[SUHVV�D�VSHFLILF�VLQJXODULW\�RU�PXOWLSOLFLW\��DQG�RUGLQDO�QXPEHUV�QRW�RQO\�
VLQJXODULW\� EXW� DOVR� WKH� RUGHU� RI� FRXQWLQJ� �*XVH\QRYD�� ������� 0XEDUDNVKLQD� $��
ZULWHV�WKDW�³QXPHUDOV�DFTXLUH�VSHFLILF�FRQWHQW�GHSHQGLQJ�RQ�WKH�FRQWH[W�RU�VLWXDWLRQ´�
�0XEDUDNVKLQD�HW�DO�������� 7DXED\H�HW�DO����������

���0HWKRGV

:KHQ�ZULWLQJ�WKLV�DUWLFOH�ZH�VXPPDUL]HG WKH�UHVXOWV�RI�VWXGLHV�LQ�WKH�ILHOG�RI�
OLQJXLVWLFV�� ZH� DGKHUHG� WR� WKH� W\SRORJLFDO� VWXGLHV� LQ� WKH� ILHOG� RI� HYLGHQWLDOLW\�
GHYHORSHG� E\� $LNKHQYDOG� ������� DQG� $EGUDNKPDQRYD� �$EGUDNKPDQRYD� 	�
ɆXEDUDNVKLQD�� ������� DQG� FDWHJRU\� RI� QXPEHU� �3ROLNDUSRYD�� ������ DQG� XVHG� WKH�
IROORZLQJ� VHW� RI� PHWKRGV�� WKHRUHWLFDO� �UHYLHZLQJ� DQG� DQDO\]LQJ� RI� WKH� DFDGHPLF�
OLWHUDWXUH�RQ�WKH�WRSLF�RI�UHVHDUFK��V\VWHP�DQDO\VLV�RI�WKH�SKHQRPHQD�XQGHU�VWXG\���
GLVWULEXWLRQDO�� FRPSRQHQW�� PHQWDO�ORJLFDO� DQDO\VLV� DQG� GHVFULSWLYH� PHWKRG��
SUHVXSSRVLQJ�FRPSLODWLRQ�DQG�FODVVLILFDWLRQ�RI�WKH�DQDO\]HG�PDWHULDO�

���5HVXOWV

,Q�WKH�(QJOLVK�ODQJXDJH�ZKHQ�UHSUHVHQWLQJ�WKH�FDWHJRU\�RI�SHUFHSWLRQ��WKH�
FRPELQDWLRQ�RI�WKH�YHUE� WR�VHH ZLWK�WKH�SHUFHLYHG�VXEMHFW�PDUNHG�ZLWK�WKH�QXPEHU�
WKUHH LV�OHVV�FRPPRQ������,Q�WKH�VDPSOH�RI�H[DPSOHV��WKH�YHUE�WR�VHH IXQFWLRQV�LQ�
WKH�FRQVWUXFWLRQV�RI�&RPSOH[�2EMHFW������ �����ZLWK�LQILQLWLYH�� ��H[DPSOHV�����������
�����������ZLWK�3DUWLFLSOH�,�± ���1XPHUDO�WZR�LV�WKH�PRVW�IUHTXHQW������7KH�JUHDWHU�
WKH�TXDQWLWDWLYH�LQGLFDWRU�RI�WKH QXPHUDO��WKH�OHVV�LW�LV�DFWLYH�LQ�WKH�TXDQWLILFDWLRQ�RI�
WKH�SHUFHLYHG�VLWXDWLRQ��7KH�UDQJH�RI�YLVXDO�SHUFHSWLRQ�FRUUHODWHV�ZLWK�TXDQWLWDWLYH�
LQIRUPDWLRQ�� 7KH� UROH� RI� QXPHUDOV� DV� GHLFWLF� FKDUDFWHUV� LV� UHDOL]HG� ZLWKLQ� WKH�
IUDPHZRUN�RI�SHUFHSWXDO� VSDFH�� ,I� WKHUH� LV�DQ� LQFUHDVH� LQ� WKH�YDOXH�RI� WKH�TXDQWLW\
PDQ\�KXQGUHGV�RI�XVHUV��WKHQ�WKH�GHLFWLYHQHVV�RI�SHUFHSWXDO�VSDFH�LV�ORVW��,Q�H[DPSOH�
������WKH�REVHUYDWLRQ�SHULRG�LV�H[SUHVVHG� LQ�WKLV�VDPH�SHULRG �������1XPEHUV�LQ�WKH�
SHUFHLYHG�SDUW�IRU�WKH�TXDQWLWDWLYH�VSHFLILFDWLRQ�RI�SHUFHSWRUV�DUH�QRW�RIWHQ�IRXQG�� RQ�
DYHUDJH�������7KHUH�LV�D�����IROG�TXDQWLWDWLYH�DGYDQWDJH�RI�H[DPSOHV�ZLWK�QXPHUDOV�
LQ� WKH�VWDWHPHQWV�RI� WKH�3DVW� WHQVH��3HUFHSWRU�TXDQWLILFDWLRQ� LV�H[WUHPHO\�UDUH�����
������ ������7DEOH�����

6SHFLILF� TXDQWLILFDWLRQ� FRUUHODWHV� ZLWK� WKH� TXDQWLWDWLYH� FDSDFLW\� RI� WKH�
SHUFHSWXDO� VSDFH� ² WKH� DELOLW\� WR� REVHUYH� D� OLPLWHG� QXPEHU� RI� VXEVWDQFHV
�0DNKPXWRYD���������2WKHUZLVH��DQ�DEVWUDFWLRQ�RI�WKH�YDOXH�RFFXUV�EHFDXVH�RI�WKH�
UHGXFWLRQ�RI�XQDFFHSWDEOH�IRU�D�VSHFLILF�RQH�WLPH�VLWXDWLRQ�RI�REVHUYDWLRQ�RI�ODUJH�
VFDOH� TXDQWLWDWLYH� LQGLFDWRUV�� IRU� H[DPSOH�� ,� VHH� KXQGUHGV� �� WKRXVDQGV� RI� LQMXUHG�
SHRSOH� 7KLV� LV� D� OLWHUDU\ WHFKQLTXH� RI� GHOLEHUDWHO\� LQFUHDVLQJ� WKH� TXDQWLW\� IRU�
H[SUHVVLRQ� � K\SHUEROH� (QWHULQJ� ODUJH�VFDOH� TXDQWLWDWLYH� LQGLFDWRUV� OHDGV� WR� WKH�
H[SUHVVLRQ�RI�GLVWULEXWLRQ�LQ�WLPH��,�KDYH�VHHQ�WKRXVDQGV�RI�ZRXQGHG�SHRSOH �HYHU\�
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GD\�� DW� GLIIHUHQW� WLPHV��� ,Q� DQ\� FDVH�� DQ� LQFUHDVH� LQ� WKH� TXDQWLILFDWLRQ� LQGH[� RI� D�
SHUFHSWXDO�VLWXDWLRQ�OHDGV�WR�GHSULYDWLRQ�RI�LWV�VSHFLILFLW\��L�H��WKH�WUDQVLWLRQ�WR�DEVWUDFW�
WKLQNLQJ�VDZ�PDQ\�KXQGUHGV�RI�EHJJDUV��������7DEOH���

7DEOH����1XPEHUV�LQ�(QJOLVK

3HUFHSWRU�H[SUHVVHG 4XDQWLILFDWLRQ�RI�REVHUYHG�VXEMHFWV
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([DPSOHV�
�� 6XGGHQO\� ZH� VDZ� WZR� ZRPHQ H[FKDQJH� D� ORRN� DV� WKH\� SDVVHG� XV�

�KWWSV���ERRNV�JRRJOH�FRP��
�� :H� VHH� WZR SHUVSHFWLYHV� ZKLFK� OHDG� WR� WZR� SDWWHUQV� RI� OLYLQJ

�KWWSV���ERRNV�JRRJOH�FRP���
�� 6KH� VDZ� WKUHH� VWUHDNV RI� OLJKW� ZKLFK� WR� KHU� DSSHDUHG� OLNH� OLJKWQLQJ

�KWWSV���ERRNV�JRRJOH�FRP���
�� :H�VDZ�WZR�PHQ JR�RII��DERXW����R
FORFN�WKH�QLJKW�EHIRUH��ZLWK�D�VNLII��EXW�

VXSSRVHG�LW�EHORQJHG�WR�WKHP �KWWSV���ERRNV�JRRJOH�FRP��
�� 7KH\�VHH WZR�ILJXUHV�ZDONLQJ�RXU�ZD\ �KWWSV���ERRNV�JRRJOH�FRP���
�� 7KH\ VDZ�WZR�PHQ SURGXFH�JXQV LQ�WKH�EDQN���KWWSV���ERRNV�JRRJOH�FRP���
�� 7KH\� VDZ� WKUHH RI� WKHP� RQ� VRPH� GD\V� EXW� WKHUH� ZHUH� DOVR� ORQJ� JDSV� RI�

PRQWKV�RU�HYHQ�\HDUV �KWWSV���ERRNV�JRRJOH�FRP��
�� 7KHQ KH�VDZ�WKUHH�PHQ�SXVK WKHPVHOYHV�WKURXJK�WKH�FURZG�XS�WR�WKH�JDWH

�KWWSV���ERRNV�JRRJOH�FRP��
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�� :H VHH�WKUHH�SHRSOH O\LQJ�RQ�D�PDNH�VKLIW�UDIW�PDGH�XS�RI�ZKDW�DSSHDUV�WR�
EH�EURNHQ�ERDW�SLHFHV �KWWSV���ERRNV�JRRJOH�FRP���

��� ,�VHH�IRXU GHDG�PHQ�ZKR�DUH�QRW�GHDG��EXW�OLYH��ZKR�DUH�DQG�ZLOO�EH�JUHDWHU�
WKDQ�WKH�GHDG �KWWSV���ERRNV�JRRJOH�FRP���

��� ,� VDZ� IRXU PRUH VKHHS� DORQJ� WKH� URXWH� ,� PXVW� WDNH� WR� JHW� WKHUH�
�KWWSV���ERRNV�JRRJOH�FRP���

��� ,�VHH� ILYH�RU� VL[�SHRSOH�DQG�KHOS�IRUHVWDOO�SUREOHPV� WKDW�PLJKW�GHWHULRUDWH
�KWWSV���ERRNV�JRRJOH�FRP���

��� 7KH�DGPLQV�WHOO�XV�WKDW�WKH\�VDZ�IRXU�SOD\HUV IURP�D�VPDOO�WRZQ�LQ�&RORUDGR��
�KWWSV���ERRNV�JRRJOH�FRP���

��� 2Q�WKH�ZD\�GRZQ�WR�P\�VOHG ,�VDZ�IRXU�PRUH SWDUPLJDQV�FRPLQJ�RXW�RI�WKH�
VXQ� �KWWSV���ERRNV�JRRJOH�FRP���

��� +H�VDZ� ILYH ROG�DQG�PLVHUDEO\�HPDFLDWHG�,QGLDQ�ZRPHQ��JDWKHULQJ�JUDVV�
VHHG�IRU�EUHDG� �KWWSV���ERRNV�JRRJOH�FRP���

��� 7KH\�KDG�ILYH�KRXUV�WZHQW\ILYH�PLQXWHV�WR�NHHS�DOLYH��EXW�ILUVW�KRXUV�RI�WKH�
GD\�VDZ�ILYH�VKLS�FUDVK�RQ�WKH�ZDYHV��KWWSV���ERRNV�JRRJOH�FRP��

��� ,� VDZ� PDQ\� KXQGUHGV� RI� EHJJDUV� ORRNLQJ� TXLWH� DV� ZUHWFKHG
�KWWSV���ERRNV�JRRJOH�FRP���

��� «EUDFNHWV�URXQG�WKH�WKUHH�WLPHV�WKUHH�VHH��KWWSV���ERRNV�JRRJOH�FRP��
��� 'LG�\RX DOO�IRXU�VHH ZKDW�LW�ZDV"´ �KWWSV���ERRNV�JRRJOH�FRP���

,Q� WKH� (QJOLVK� ODQJXDJH�� LQ� WKH� LPSOHPHQWDWLRQ� RI� WKH� FDWHJRU\� RI�
UHWHOOLQJ��FDUGLQDO� QXPEHUV� LQ� WKH� LQIRUPDWLRQDO� SDUW� DUH� H[WUHPHO\� UDUH��5HYHDOHG�
RQO\� �� H[DPSOHV�ZLWK� D� QXPHUDO� WZR�� VLWXDWLRQ� RI� LQIRUPLQJ� LQ�ZKLFK� WKH� YHUE� WR�
UHSRUW LQ�3UHVHQW�6LPSOH�LV SUHVHQWHG��������������H[DPSOHV�ZLWK�QXPHUDO�WZR�����± ����
DQG���H[DPSOHV�ZLWK�QXPHUDO�WKUHH�����������WKH�UHIHUHQFH�DXWKRUL]HG�SDUW�RI�ZKLFK�LV�
UHSUHVHQWHG� E\� D� YHUE� WR� UHSRUW LQ� 3DVW� 6LPSOH� �GDWD� RI�%ULWLVK�1DWLRQDO�&RUSXV���
7KHUH�LV�D�VWHDG\�SUHIHUHQFH IRU�SDVW�WHQVH�IRUPV��

9HUE� WR� UHSRUW PRUH� RIWHQ� IRXQG� LQ� FRQVWUXFWLRQV� ZLWK� LQDQLPDWH� QRXQV�
H[SUHVVLQJ�DXWKRUL]HG�DQG�DQRQ\PRXV�VRXUFHV�RI�LQIRUPDWLRQ���� ± �����,Q�DGGLWLRQ�WR�
WKH�SULPDU\�IXQFWLRQ�RI�TXDQWLILFDWLRQ��QXPHUDOV�VSHFLI\�VLWXDWLRQV�RI�LQIRUPDWLRQ�E\�
VSHFLI\LQJ�WKH�GDWH�7KH�7LPHV�RI�)HEUXDU\��������ɨQ�0DUFK��� LW�ZDV�UHSRUWHG������
ɨQ�)HE�����1HSDOL�5DGLR UHSRUWHG �����7KH� ,QGHSHQGHQW�RI�$SULO�� �����ɨQ�0D\����
%DUFHORQD WHOHYLVLRQ UHSRUWHG ����ZKHQ�UHSUHVHQWLQJ�D�SDUWLFXODU�PHGLD��7KH�FDWHJRU\�
RI�UHWHOOLQJ�LV�FKDUDFWHUL]HG�E\�WKH�SRVVLELOLW\�RI�UHSUHVHQWLQJ�LPSRVVLEOH�WR�REVHUYH�
ODUJH�VFDOH�RU�QHJOLJLEOH�VPDOO�TXDQWLWDWLYH�GDWD��7KH�IXQFWLRQLQJ�RI�QXPHUDOV�LQ�WKH�
LQIRUPDWLRQDO�SDUW�FRQVLVWV LQ�WKH�UHSUHVHQWDWLRQ�RI�YDULRXV�VWDWLVWLFDO�GDWD�LQYROYLQJ�
DQ\�LQGLFDWRUV�UHSRUW�WKDW�WZR�$]HUEDLMDQLV KDG�EHHQ�NLOOHG�����SHRSOH�ZHUH�NLOOHG��
����ZHUH�LQMXUHG� LQFOXGLQJ PRUH�WKDQ�����SROLFH�RIILFHUV������6SHFLILF�TXDQWLWDWLYH�
GDWD�WHVWLI\�WR�WKH�REMHFWLYLW\�RI�ZKDW�LV�EHLQJ�UHSRUWHG�DQG�UHIOHFW�WKH�GHVLUH�RI�WKH�
QDUUDWRU�WR�LOOXVWUDWH�KLV�FRQFOXVLRQV�
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([DPSOHV�
�� 7KH�GHPRQVWUDWLRQV�FDPH�WHPSRUDULO\�WR�DQ�HQG�DIWHU�D�SHUVRQDO�DSSHDO�E\�

*RUEDFKHY�RQ����)HEUXDU\��EXW� UHSRUW�WKDW�WZR�$]HUEDLMDQLV KDG�EHHQ�NLOOHG�
WKH�SUHYLRXV�ZHHN�OHG�WR�DQ�DQWL±$UPHQLDQ�ULRW�RQ�������)HEUXDU\�LQ�WKH�RLO�
WRZQ� RI� 6XPJDLW� LQ� ZKLFK� ��� SHRSOH� ZHUH� NLOOHG DQG� ���� ZHUH� LQMXUHG�
LQFOXGLQJ�PRUH�WKDQ�����SROLFH�RIILFHUV��KWWSV���ERRNV�JRRJOH�FRP���

�� ,�UHSRUW WKDW WZR H[SHULPHQWV�DUH�JRLQJ�RQ �KWWSV���ERRNV�JRRJOH�FRP���
�� 7KH�7LPHV�RI�)HEUXDU\����UHSRUWHG�WKDW�WZR PRUH�DFWLYLVWV��:DQJ�=KL[LJ�

DQG� /L� 0LQTLJ�� ZHUH� VRRQ� WR� IDFH� WULDO� IRU� �UHYROXWLRQDU\� FULPHV��
�KWWSV���ERRNV�JRRJOH�FRP���

�� 2Q�0DUFK����LW�UHSRUWHG�WKDW�WZR KXQGUHG�DQG�ILIW\�HLJKW�QHJURHV�KDG�EHHQ�
GHOLYHUHG�E\�&DSWDLQ�-RKQ�-DFNVRQ �KWWSV���ERRNV�JRRJOH�FRP���

�� 6HYHUDO�XQLRQV� UHSRUWHG� WKDW WZR�RUJDQL]DWLRQV�RI�ZRUNHUV�KDG� OHG� WR� WKH�
UHGXFWLRQ�RU�HOLPLQDWLRQ�RI�SDVW�SDWWHUQV�RI�GLVFULPLQDWLRQ�LQ�KLULQJ�DQG�MRE�
SODFHPHQW� �KWWSV���ERRNV�JRRJOH�FRP���

�� 2Q�)HE�����QHZVSDSHU�UHSRUWHG�WKDW�WZHQW\�WKUHH SHRSOH�VXIIHUHG�GXULQJ�DQ�
DWWDFN�ZLWK�SROLFH��KWWSV���ERRNV�JRRJOH�FRP���

�� 7KH�,QGHSHQGHQW�RI�$SULO���UHSRUWHG�WKDW�WKUHH PRUH�JURXSV�RI�RSSRVLWLRQ�
ZHUH�IRUPHG��KWWSV���ERRNV�JRRJOH�FRP���

�� 2Q� 0D\� ��� %DUFHORQD WHOHYLVLRQ� UHSRUWHG� WKDW ILYH� MRXUQDOLVWV KDG� EHHQ�
FRPPHQWLQJ� IURP� WKHLU�KRWHO� URRPV�� WKLV�ZDV�SHUFHLYHG�DV� D�SURIHVVLRQDO�
IDLOXUH�DQG�D�EUHDFK�RI�FRQILGHQFH�

�� 9LHWQDPHVH�RIILFLDOV UHSRUWHG�WKDW ���FLYLOLDQV ZHUH�NLOOHG�\HVWHUGD\�

,Q� WKH� (QJOLVK� ODQJXDJH�� ZKHQ� UHSUHVHQWLQJ� WKH� FDWHJRU\� RI�
SHUFHSWLYHQHVV��RUGLQDO�QXPEHUV�DV�DGYHUEV�GHWHUPLQH�WKH�VHTXHQFH�RI�SHUFHSWLRQ�RI�
REMHFWV�RI�UHDOLW\�ILUVW�VDZ ���������� ����H[DPSOHV�VKRZ�WKH�IUHTXHQF\�RI�IXQFWLRQLQJ��
7KH� QXPEHU� RI� H[DPSOHV�ZLWK� D� VHTXHQFH� RI� SHUFHLYHG� REMHFWV� GHFUHDVHV�ZLWK� DQ�
LQFUHDVH�LQ�WKH�RUGHU�LQGH[�± WKH�ILUVW�REMHFWV�DUH�KLJKOLJKWHG�LQ����SKUDVHV VDZ�ILUVW��
VHFRQG�± LQ����SKUDVHV�VDZ�VHFRQG�� WKLUG�± LQ����SKUDVHV�VDZ�WKLUG��6LPLODUO\�� WKH�
IXQFWLRQLQJ� RI� RUGLQDO� QXPHUDOV� LQ� WKH� UHDOL]DWLRQ� RI� UHWHOOLQJ�� 7KH� IXQFWLRQ� RI�
DGYHUEV� GHWHUPLQHV� WKH� VHTXHQFH� RI� WKH� PHVVDJH� LQIRUPDWLRQ� LQ� ��� SKUDVHV� ILUVW�
UHSRUWHG ����� ����� ([DPSOHV� DUH� GLVWULEXWHG� LQ� GHVFHQGLQJ� RUGHU� GHSHQGLQJ� RQ� WKH�
JURZWK� UDWH� ILUVW�� VHFRQG� �WKLUG UDUHO\��� UHSRUWHG� ILUVW� ± LQ� ���� SKUDVHV�� UHSRUWHG�
VHFRQG�± LQ����SKUDVHV��7KH� LGHQWLILHG�H[DPSOHV�RI�DEVWUDFW�FRQWHQW�DUH� VLPLODU� LQ�
VWUXFWXUH�² WKH�SHUFHSWRU��� LQIRUPDQW�LV�UHSUHVHQWHG�E\�DQ�LQDQLPDWH�RUJDQL]DWLRQ��
DQG� WKH� RUGLQDO� QXPEHU� GHWHUPLQHV� WKH� RUGHU� RI� TXDUWHUV� IRU� WKH� UHSRUWLQJ� \HDU��
6RXUFHV�RI�H[DPSOHV�DUH�OLPLWHG�WR�ILQDQFLDO�VWDWHPHQWV�����������1R�H[DPSOHV�ZHUH�
IRXQG� ZLWK� ERWK� WKH� YHUE� WR� LQIRUP� DQG� WKH� H[SUHVVLRQ� VHFRQG� UHSRUWHG�� 7KH�
IXQFWLRQLQJ�RI�RUGLQDO�QXPEHUV�LQ�WKH�IUHTXHQF\�RI�VWDWHPHQWV�ZLWK�YHUEV�SHUFHSWLRQ�
RI�DEVWUDFW�FRQWHQW��

([DPSOHV�
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�� ,�ILUVW�VDZ KHU RQ�WKH��WK�RI�-XO\ �KWWSV���ERRNV�JRRJOH�FRP���
�� /LWWOH�'LGO�WKLQN�ZKHQ ,�ILUVW�VDZ KLP WKDW�KH�FRXOG�SRVVLEO\��DW�KLV�WLPH�RI�

OLIH�� EHDU� WKH� URXJK� DQG� WXPEOH� RI� WKH� KHDYLHVW� ILJKWLQJ� LQ� KLVWRU\
�KWWSV���ERRNV�JRRJOH�FRP���

�� 0DVUDI�$O�5D\DQ�DQQRXQFHG�D�SURILW�RI�45���EQ� �������P�� LQ������DQG�
WKHQ VDZ�ILUVW�TXDUWHU�SURILWV IRU������ULVH�WR �����KWWSV���ERRNV�JRRJOH�FRP���

�� 7KH�ZRUOG
V�ODUJHVW�PDNHU�RI�/&'�JODVV�E\�UHYHQXH VDZ ���� ILUVW�TXDUWHU
SURILW SOXQJH���� �KWWSV���ERRNV�JRRJOH�FRP���

�� 5DGLR )DPLOLD ILUVW� UHSRUWHG� WKDW� LW UHFHLYHG� DQ� DQRQ\PRXV� WLS� WKDW� VDPH�
DIWHUQRRQ�WR�OHDYH�WKH�VWDWLRQ �KWWSV���ERRNV�JRRJOH�FRP���

�� 3DFLILF� FRDVW� DUULYDOV ZHUH� ILUVW� UHSRUWHG LQ ���� ���
�KWWSV���ERRNV�JRRJOH�FRP��

���'LVFXVVLRQ

7KH� DQDO\VLV� RI� TXDQWLWDWLYH� SDUDPHWHUV� ZRXOG� EH� LQFRPSOHWH� ZLWKRXW�
GHWHUPLQLQJ�WKH�SRVVLELOLWLHV�RI�VSHFLILF�TXDQWLILFDWLRQ�LQ�WKH�LPSOLFDWLRQ�RI�D�VLWXDWLRQ�
RI�SHUFHSWLRQ�GXH� WR� WKH�DELOLW\� WR�HQFRGH�VSDWLDO� UHIHUHQFH�DQG� WHPSRUDO� UHIHUHQFH�
VWDWHV�� 4XDQWLWDWLYH� FHUWDLQW\� FDQ� EH� FRQVLGHUHG� DV� D� PHDQV� RI� XSGDWLQJ� VSDWLDO�
UHIHUHQFH�DQG��DV�D�UHVXOW��WHPSRUDO��7KH�IHDWXUHV�RI�QXPHUDOV�FRQVLVW�LQ�WKH�IDFW�WKDW�
WKH\��DV�QRXQV��SHUIRUP�WKH�IXQFWLRQV�RI�WKH�VXEMHFW��WKH�REMHFW��WKH�QRPLQDO�SDUW�RI�
WKH� SUHGLFDWH�� DQG�� DV� GHWHUPLQDQWV�� DFWXDOL]H� WKH� QRXQ� LQGHSHQGHQWO\�� 2UGLQDO�
QXPHUDOV� DUH� SODFHG� LQ� D� VSHFLDO� VHPDQWLF� FDWHJRU\� RI� DGMHFWLYHV�� 4XDQWLWDWLYH�
QXPHUDOV� SHUIRUP� D� FODULI\LQJ� IXQFWLRQ�� VSHFLI\LQJ� WKH� YDOXH� RI� DQ� LQGHILQLWH� VHW�
UHSUHVHQWHG� E\� WKH� FDWHJRU\� RI� D� QXPEHU�� 4XDQWLWDWLYH� DQG� RUGLQDO� QXPHUDOV� LQ�
PRUSKRORJLFDO�FDWHJRULHV�GR�QRW�FKDQJH��1XPEHUV�DUH�FORVHU�WR�GHWHUPLQDWLYHV�DQG�
DGMHFWLYHV��L�H��DFW�LQ�D�GHWHUPLQDWLYH�IXQFWLRQ�

,Q� (QJOLVK�� FDUGLQDO� QXPHUDOV� DQG� RUGLQDO� QXPHUDOV� DUH� GLVWLQJXLVKHG��
&DUGLQDO QXPEHUV�SHUIRUP� WKH�IXQFWLRQV�RI����� WKH�VXEMHFW������ LV WKH�QXPEHU� WKDW�
UHSUHVHQWV�WKH�VDIH�DPRXQW�RI�FDUERQ��������REMHFW��6XEWUDFWLQJ����IURP�����JLYHV�WKH�
QXPEHU�RI�QHXWURQV�LQ�WKH�XUDQLXP�QXFOHXV�DV����������DWWULEXWH��7KHUH�DUH�IRXU�NLQGV
RI�WHPSHUV��KH�ZKRP�LW�LV�HDV\�WR�SURYRNH�DQG�HDV\�WR�SDFLI\��KLV�ORVV�GLVDSSHDUV�LQ�
KLV�JDLQ�����WKH�QRPLQDO�SDUW�RI�WKH�FRPSRXQG�SUHGLFDWH��,W�LV�GHILQHG�DV�RQH�WZHOIWK�
RI�WKH PDVV RI�D FDUERQ WZHOYH DWRP�

���6XPPDU\

6XPPLQJ�XS�WKH�UHVXOWV�RI�WKH�IXQFWLRQLQJ�RI�QXPHUDOV�LQ�WKH�FRPSRVLWLRQ�
RI�VWDWHPHQWV�RI�HYLGHQWLDO�VHPDQWLFV��ZH�FDQ�GUDZ�WKH�IROORZLQJ�FRQFOXVLRQV�

�� WKH� QXPHUDOV� DV� D� PHDQV� RI� VSHFLILF� TXDQWLILFDWLRQ� ZLWK� VPDOO�
LQGLFDWRUV�IXQFWLRQ�LQ�WKH�UHDOL]DWLRQ�RI�WKH�FDWHJRU\�RI�SHUFHSWLRQ��



7KH�)XQFWLRQLQJ�RI�1XPHUDOV�LQ�WKH�&RPSRVLWLRQ�RI�«�_����

�� TXDQWLILFDWLRQ�LV�OLPLWHG�E\�WKH�FDSDFLW\�RI�SHUFHSWXDO�VSDFH���

�� WKH� FDWHJRULHV� RI� UHWHOOLQJ� DUH� W\SLFDO� RI� VWDWLVWLFDO� DQG� VFLHQWLILF�
LQGLFDWRUV��WKH�UDQJH�RI�IXQFWLRQLQJ�RI�QXPHUDOV�LV�QRW�OLPLWHG�WR�DQ\�
LQGLFDWRUV��

�� RUGLQDO�QXPHUDOV�H[SUHVV�D�VHW�ZKRVH�FRPSRQHQWV�DUH�DUUDQJHG�LQ�D�
QDWXUDO�QXPHULFDO�RUGHU��ZKLFK�LV�UHFRJQL]HG�DV�D�VLJQ��,I� WKH\�DUH�
SUHVHQW� LQ� WKH� VWDWHPHQW�� WKH� YDOXH� RI� WKH� GLDFKURQLFLW\�� ZKLFK�
GRPLQDWHV� WKH� VHPDQWLF� FRQWHQW� RI� WKH� VWDWHPHQW� RYHU� RWKHU�
TXDQWLILFDWLRQ� LQGLFDWRUV�� LV� H[SUHVVHG� � WKH� GLDFKURQLFLW\� RI� WKH�
HYLGHQWLDO�VLWXDWLRQV�LV�XQDPELJXRXVO\�H[SUHVVHG��

���&RQFOXVLRQV

/H[LFDO�PHDQV�DV�VHFRQGDU\�PHDQV�RI�VSHFLI\LQJ�TXDQWLWDWLYH�LQIRUPDWLRQ�LQ�
D� ODQJXDJH� LPSO\� D� ZLGH� UDQJH� RI� PHDQLQJV�� 1RXQV� DQG� DGMHFWLYHV� H[SUHVV� DQ�
LQGHILQLWH�QXPEHU�RQ�WKH�EDVLV�RI�D�VXEMHFWLYH�DVVHVVPHQW�² PDQ\���QXPHURXV��7KH�
QXPHUDOV� VSHFLI\� TXDQWLWDWLYH� LQIRUPDWLRQ� � WKUHH� �� VL[��4XDQWLWLHV� DQG� DGYHUEV� RI�
IUHTXHQF\�UHSUHVHQW�DQ�LQGHILQLWH�QXPEHU��EXW�WKH�VSHFLILFLW\�RI�LWV�H[SUHVVLRQ�LV�EDVHG�
RQ�FRUUHODWLRQ�ZLWK�WKH�EDVLF�ILQLWH�LQGHILQLWH�VHW��ZKLFK�GHWHUPLQHV�WKH�GLIIHUHQWLDWLRQ�
RI�WKHLU�YDOXHV��

7KH� IXQFWLRQLQJ� RI� VSHFLILF� QXPHUDOV� FRUUHODWHV� ZLWK� WKH� GHLFWLFLW\� RI�
SHUFHSWXDO�VSDFH��,I�WKH�SULPDU\�GHL[LV�LV�JLYHQ�E\�WKH�SDUDPHWHUV�,�� KHUH�� QRZ��WKHQ�
D�VLPLODU�GHLFWLF� IXQFWLRQ� LV� LQKHUHQW� LQ�D�VSHFLILF�TXDQWLILFDWLRQ��7KH�VWDWHPHQW�³��
WUHHV´�LPSOLHV�D�VSHFLILF�VHJPHQW�RI�VSDFH��VSDWLDO�UHIHUHQFH�DQG��WKHUHIRUH��WHPSRUDU\��
$�FORVHG�VHJPHQW�RI�VSDFH� LPSOLHG�E\�D� VSHFLILF�TXDQWLILFDWLRQ�FRLQFLGHV�ZLWK� WKH
ERXQGHGQHVV�RI�WKH�SHUFHSWXDO�VSDFH�

$FNQRZOHGJHPHQWV

7KH�ZRUN� LV�SHUIRUPHG�DFFRUGLQJ� WR� WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\�

5HIHUHQFHV

$EGUDNKPDQRYD��$��$���	�ɆXEDUDNVKLQD��$��0����������6\QWDFWLF� FRQVWUXFWLRQ�RI�
FRPSOH[�REMHFW�DV�PHDQV�RI�UHSUHVHQWDWLRQ�RI�HYLGHQWLDO�VWUDWHJ\��5HYLVWD 48,'��
�������±����

$LNKHQYDOG�� $�� ��������(YLGHQWLDOLW\� �� $�� $LNKHQYDOG� 2[IRUG�� 2[IRUG� 8QLYHUVLW\�
3UHVV�
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*RRJOH�%RRNV��85/��KWWSV���ERRNV�JRRJOH�FRP

*XVH\QRYD�� 5�� $�� ��������.DWHJRUL\D� FKLVOD� Y� DYDUVNRP� L� DQJOL\VNRP� \D]\NDNK��
�8QSXEOLVKHG�'LVVHUWDWLRQ���0DNKDFKNDOD�

.U\ORY��6��$����������7HRUHWLFKHVND\D�JUDPPDWLND�PRQJRO
VNRJR�\D]\ND�L�VPH]KQ\\H�
YRSURV\� REVKFKH\� OLQJYLVWLNL�� 0RUIHPLND�� PRUIRQRORJL\D�� HOHPHQW\�
IRQRORJLFKHVNR\�WUDQVIRUPDWRULNL��Y�VYHWH�REVKFKH\�WHRULL�PRUIRORJLFKHVNLNK�L�
PRUIRQRORJLFKHVNLNK�PRGHOH\���0���9ODGRV�

0DNKPXWRYD�� $�� 1�� �������� 'HSHQGHQFH� RI� SUDJPDWLFDOO\� LPSOLHG� PHDQLQJ� RQ�
DVSHFWXDO�WHPSRUDO� VHPDQWLFV� �EDVHG� RQ� WKH� (QJOLVK� DQG� 5XVVLDQ� ODQJXDJH�
PDWHULDO���;/LQJXDH���������������

0XEDUDNVKLQD��$���)HGRURYD��1���	�)DWWDKRYD��1����������$VVRFLDWLYH�VHPDQWLF�ILHOG�
RI� ³QUDYVWYHQQRVW´� LQ� PRGHUQ� 5XVVLDQ� ODQJXDJH�� -RXUQDO� RI� /DQJXDJH� DQG�
/LWHUDWXUH����������������

3ROLNDUSRYD�� <H�� 9�� �������� &KLVOR�� LVFKLVOHQL\H� L� JUDPPDWLFKHVND\D� NDWHJRUL\D�
FKLVOD� Y� DQJOL\VNRP� L� IUDQWVX]VNRP� \D]\NDNK�� $DYWRUHI�� �8QSXEOLVKHG�
'LVVHUWDWLRQ���0RVNYD�

7DXED\H��=���5LYHUV��:���0XVVDEHNRYD��8���	�$OLPED\HYD��$����������3HFXOLDULWLHV�
DQG�SUREOHPV�RI�HSRQ\PV��RQ�WKH�PDWHULDO�RI�.D]DNKVWDQL�SHULRGLFDOV���2SFLyQ��
������������������


