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$EVWUDFW����7KH�ZLGHVSUHDG�RI�WKH�PRELOH�FRPPXQLFDWLRQ�LV�REYLRXV�LQ�RXU�GD\V��0RUH�DQG�PRUH�PRELOH�GHYLFHV�DUH�
XVHG� LQ�GLIIHUHQW�GRPDLQV��SDJHUV��PRELOH�SKRQHV��3RFNHW�3&V�HWF��3RFNHW�3&� LV� D�PRELOH�FRPSXWHU� LQFOXGHG� LQ� WKH�
FDWHJRU\�RI�3HUVRQDO�'LJLWDO�$VVLVWDQW��3'$���,W�DFFRPSOLVKHV�DOO�WKH�IXQFWLRQV�RI�DQ�RUJDQL]HU��DGGUHVV�OLVW��FDOHQGDU��
PHHWLQJ�OLVW�HWF���SOXV�RWKHU�PRUH�FRPSOH[�DSSOLFDWLRQV��$Q�DGYDQFHG�YHUVLRQ�RI�D�3RFNHW�3&�LV�WKH�3RFNHW�3&�3KRQH�
(GLWLRQ��([DPSOHV�RI�PRGHOV�DUH��;'$�DQG�0'$��,W�LV�D�3RFNHW�3&�SOXV�PRELOH�WHOHSKRQ\�FDSDELOLWLHV��7KH�QHHG�RI�
FRQQHFWLQJ� WRJHWKHU� PRUH� DQG� PRUH� PRELOH� GHYLFHV� DQG� SDUWLFXODUO\� WKH� 3RFNHW� 3&V� WR� GLIIHUHQW� QHWZRUNV� �*60��
*356��EHFDPH�XUJHG��7KH�SDSHU�SUHVHQWV�D�FRPSOH[�VRIWZDUH�LQWHUIDFH�IRU�WKH�PRELOH�WHOHSKRQ\�KDUGZDUH�PRGXOH�RI�
WKH� 3RFNHW� 3&� 3KRQH� (GLWLRQ�� 7KH� DSSOLFDWLRQV� RIIHU� IDFLOLWLHV� VXFK� DV�� QDYLJDWLRQ� LQ� FRQWDFWV� GDWD� EDVHV� IURP� WKH�
GHYLFH� DQG� IURP� WKH� 6,0� FDUG�� VHQGLQJ� 606V� WR� FRQWDFWV� IURP� WKH� GDWD� EDVHV�� LQGLFDWLRQ� LI� 606V� DUH� UHFHLYHG��
YLVXDOL]DWLRQ�RI�DOO�WKH�UHFHLYHG��PLVVHG�RU�VHQW�IURP�WKH�GHYLFH�FDOOV��UHFHLYLQJ�DQG�VHQGLQJ�SKRQH�FDOOV��$�YHU\�VLPSOH�
DQG�LQWXLWLYH�JUDSKLFDO�XVHU�LQWHUIDFH�ZDV�GHYHORSHG��
�
.H\�:RUGV����PRELOH�FRPPXQLFDWLRQ��3RFNHW�3&��PRELOH�WHOHSKRQ\��606��WHOHSKRQ\�VHUYLFHV��FODVV�GLDJUDP�
�
����,QWURGXFWLRQ�
7KH�ZLGHVSUHDG�RI�WKH�PRELOH�FRPPXQLFDWLRQ�LV�REYLRXV�
LQ�RXU�GD\V��0RUH�DQG�PRUH�PRELOH�GHYLFHV�DUH�XVHG�LQ�
YDULRXV�GRPDLQV��SDJHUV��PRELOH�SKRQHV��3RFNHW�3&V�HWF��
�����3RFNHW�3&��>�@��LV�D�PRELOH�FRPSXWHU�LQFOXGHG�LQ�WKH�
FDWHJRU\� RI� 3HUVRQDO� 'LJLWDO� $VVLVWDQW� �3'$��� ,W�
DFFRPSOLVKHV� DOO� WKH� IXQFWLRQV� RI� DQ� RUJDQL]HU� �DGGUHVV�
OLVW��FDOHQGDU��PHHWLQJ�OLVW�HWF���SOXV�RWKHU�PRUH�FRPSOH[�
DSSOLFDWLRQV�VXFK�DV��WH[W�HGLWRU��GDWD�EDVH��PDWKHPDWLFDO�
RSHUDWLRQV��FORFN��GDWD� WUDQVIHU�ZLWK�D�3&�HWF��7KH\�UXQ�
DQ�RSHUDWLQJ�V\VWHP�VXFK�DV�:LQGRZV�&(�RU�3DOP�26��
7KHUH� DUH� PDQ\� VRIWZDUH� DSSOLFDWLRQV� UXQQLQJ� RQ� 3&V�
IRU�3RFNHW�3&V��>�@��
�����$Q�DGYDQFHG�YHUVLRQ�RI�D�3RFNHW�3&�LV�WKH�3RFNHW�3&�
3KRQH� (GLWLRQ�� ([DPSOHV� RI� PRGHOV� DUH�� ;'$� DQG�
0'$�� ,W� LV� D� 3RFNHW� 3&� SOXV� PRELOH� WHOHSKRQ\�
FDSDELOLWLHV�� 7KH\� KDYH� VXSSRUW� IRU�*60� WKURXJK�&6'�
�&LUFXLW� 6ZLWFKHG�'DWD��� *356� �*HQHUDO� 3DFNHW� 5DGLR�
6HUYLFH�� FRQQHFWLRQ�� VXSSRUW� IRU� UHFHLYLQJ� DQG�
WUDQVPLWWLQJ�SKRQH� FDOOV� DQG�606V� HWF��7KH\�KDYH� DOVR�
H[WHQVLRQ�SRVVLELOLWLHV�XVLQJ�GLIIHUHQW�VROXWLRQV��
�� &RPSDFW�)ODVK�FDUGV��ZKLFK�RIIHU��H[WHUQDO�PHPRU\��

:LUHOHVV� (WKHUQHW� �������E�� QHWZRUN�� *60� RU�
*356� PRGHPV�� *36� �*OREDO� 3RVLWLRQLQJ� 6\VWHP��
PRGXOH��5DGLR�PRGXOH�HWF���

�� 3&0&,$� FDUGV� IRU� FRQQHFWLQJ� PRGXOHV� VXFK� DV�
PRGHPV��QHWZRUN�FDUGV��ZLUHOHVV�DFFHVVRULHV�HWF���

�� 6'��6HFXUH�'LJLWDO��FDUG�DQG�
�� %OXHWRRWK�VXSSRUW��

�����7KH� QHHG� RI� FRQQHFWLQJ� WRJHWKHU� PRUH� DQG� PRUH�
PRELOH� GHYLFHV� DQG� SDUWLFXODUO\� WKH� 3RFNHW� 3&V� WR�
GLIIHUHQW�QHWZRUNV��*60��*356��EHFDPH�XUJHG���
�����7KH�SDSHU� SUHVHQWV� D� FRPSOH[� VRIWZDUH� LQWHUIDFH� IRU�
WKH�PRELOH�WHOHSKRQ\�KDUGZDUH�PRGXOH�RI�WKH�3RFNHW�3&�
3KRQH�(GLWLRQ��7KLV�VRIWZDUH�DSSHDUHG�IURP�WKH�QHHG�RI�
D� SUDFWLFDO� DQG� D� SHUIRUPLQJ� WRRO� IRU� WKH� PRELOH�
WHOHSKRQ\� FDSDELOLWLHV� RI� D� 3RFNHW� 3&�� 7KH� DSSOLFDWLRQ�
RIIHU�IDFLOLWLHV�VXFK�DV��QDYLJDWLRQ�LQ�FRQWDFWV�GDWD�EDVHV�
IURP�WKH�GHYLFH�DQG�IURP�WKH�6,0�FDUG��VHQGLQJ�606V�WR�
FRQWDFWV� IURP� WKH� GDWD� EDVHV�� LQGLFDWLRQ� LI� 606V� DUH�
UHFHLYHG��YLVXDOL]DWLRQ�RI�DOO�WKH�FDOOV�UHFHLYHG��PLVVHG�RU�
VHQW�IURP�WKH�GHYLFH��UHFHLYLQJ�DQG�VHQGLQJ�SKRQH�FDOOV��
$�YHU\�VLPSOH�DQG�LQWXLWLYH�JUDSKLFDO�XVHU�LQWHUIDFH�ZDV�
GHYHORSHG���
�����7KH� QH[W� VHFWLRQ� SUHVHQWV� VLPLODU� ZRUN�� WKH� WKLUG�
VHFWLRQ� GHWDLOV� WKH� GHYHORSHG� VRIWZDUH� DQG� WKH� ODVW�
VHFWLRQ�RXWOLQHV�WKH�FRQFOXVLRQV���
�
�
�� 5HODWHG�:RUN�
7KH�PRELOH� FRPPXQLFDWLRQ� DQG� SDUWLFXODUO\� WKH� 3RFNHW�
3&¶V� PRELOH� FRPPXQLFDWLRQ� ZHUH� DSSURDFKHG� LQ�
GLIIHUHQW�SDSHUV��
�����5HIHUHQFH�>�@�GHVFULEHV�DQ�DSSOLFDWLRQ�LQ�ZKLFK�3DOP�
�RU� 3RFNHW� 3&�� FRPSXWHUV� DUH� XVHG� LQ� WKH� G�OHDUQLQJ�
SURFHVV�� :LWK� WKH� HYROXWLRQ� RI� WKH�PRELOH� GHYLFHV� DQG�
WHFKQRORJLHV� WKH� G�OHDUQLQJ� SURFHVV� HYDOXDWHG� WR� H�
OHDUQLQJ� DQG� WKHQ� WR�P�OHDUQLQJ� �PRELOH� OHDUQLQJ��� 7KH�
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3DOP�GHYLFHV�DUH�FRQQHFWHG�WR�WKH�FRPPXQLFDWLRQ�PHGLD�
XVLQJ�LQIUDUHG�FKDQQHOV��
�����$QRWKHU� DSSOLFDWLRQ� EDVHG� RQ� PRELOH� WHFKQRORJ\� LV�
GHVFULEHG� LQ� >�@�� $� VHFXULW\� PDQDJHU� ZDV� EXLOW� WR�
UHPRWHO\� PRQLWRU� EXLOGLQJV� IRU� LQWUXVLRQV�� 3'$V� DUH�
XVHG�DV�IURQW�HQG�GHYLFHV��
�����5HIHUHQFH�>�@�VKRZV�WKDW�:HE�LQIRUPDWLRQ�LV�QRW�\HW�
DV�DFFHVVLEOH�IURP�3'$V�DV�IURP�GHVNWRS�FRPSXWHUV��$�
PHFKDQLVP� IRU� :HE� GLUHFWRU\� QDYLJDWLRQ� IRU� 3'$V� LV�
GHVFULEHG�EDVHG�RQ�QDYLJDWLRQ�DFWLRQV�ORFDOO\�GRQH�ZLWK�
LQWHUPLWWHQWO\�FRPPXQLFDWLRQ�ZLWK�WKH�VHUYHU��
�����7KH� DSSOLFDWLRQ� GHVFULEHG� LQ� >�@� ZDV� WKRXJKW� WR�
SURYLGH� PRELOH� XVHUV� ZLWK� DFFHVV� WR� ULFK� PXOWLPHGLD�
LQIRUPDWLRQ� DQG� VHUYLFHV� DQG� IRU� WKDW� DSSURDFKHV� ZHUH�
LQYHVWLJDWHG�IRU�RYHUFRPLQJ� WKH�GLVSOD\� OLPLWDWLRQV�RI�D�
3'$�� 7KH� &0&(� �&RPSRVLWH� 'HYLFH� &RPSXWLQJ�
(QYLURQPHQW�� IUDPHZRUN� ZDV� GHYHORSHG� VLWXDWLQJ� WKH�
3'$� LQ� WKH� FHQWHU� RI� RWKHU� VXUURXQGLQJ� FRPSXWLQJ�
UHVRXUFHV� �3&V�� WHOHSKRQHV�� 79V� HWF���� $� XQLILHG�
FRPSRVLWH�� YLUWXDO� GHYLFH� LV� FUHDWHG� IURP� WKH� 3'$� DQG�
WKH�VXUURXQGLQJ�UHVRXUFHV����
�����5HIHUHQFH�>�@�SUHVHQWV�DQ�DSSOLFDWLRQ�LQ�ZKLFK�3'$V�
DUH� XVHG� DV� HOHFWURQLF� PHPRU\� DLGV� IRU� GLVDEOHG� RU�
HOGHUO\�XVHUV��
�����7KH� DSSOLFDWLRQ� IURP� >�@� LV� DGGUHVVHG� WR� FRPSXWHU�
QHWZRUN� PDQDJHUV�� 2IWHQ� WKH\� PXVW� VROYH� XUJHQW�
QHWZRUN�SUREOHPV�EXW�KDYH�QRW�DFFHVV�WR�D�FRPSXWHU��$�
WRRO� LV� GHVFULEHG� IRU� QHWZRUN� PDQDJHPHQW� WKDW� XVHV� D�
:$3�LQWHUIDFH���
�����,Q� >�@� PRELOH� WHFKQRORJLHV� DUH� XVHG� LQ� D� SHUYDVLYH�
VSHFLILF� V\VWHP��$� VROXWLRQ� IRU� UHWDLO� VHUYLFHV� EDVHG� RQ�
ZLUHOHVV�GHYLFHV�LV�GHVFULEHG��
�����5HIHUHQFH�^��@�DSSURDFKHV�DQ�LPSRUWDQW�GLVDGYDQWDJH�
RI� WKH�3'$V�� WKH�GLVSOD\�OLPLWDWLRQV��:HE�SDJHV�GR�QRW�
GLVSOD\�ZHOO�RQ�WKH�VPDOO�GLVSOD\V�RI� WKH�3'$V�DQG� WKH�
XVHU�EHFRPHV�GLVRULHQWHG��2YHUYLHZ�DQG�GHWDLO�FRQFHUQV�
RI�YLHZLQJ�PXVW�EH�WUHDWHG��
�����$� VRIWZDUH� LQWHUIDFH� IRU� WKH� PRELOH� WHOHSKRQ\�
KDUGZDUH� PRGXOH� RI� WKH� 3RFNHW� 3&� 3KRQH� (GLWLRQ� LV�
GHVFULEHG� LQ� WKLV�SDSHU��)DFLOLWLHV�VXFK�DV��QDYLJDWLRQ�LQ�
FRQWDFWV� GDWD� EDVHV� IURP� WKH� GHYLFH� DQG� IURP� WKH� 6,0�
FDUG�� VHQGLQJ� 606V� WR� FRQWDFWV� IURP� WKH� GDWD� EDVHV��
LQGLFDWLRQ� LI�606V�DUH� UHFHLYHG��YLVXDOL]DWLRQ�RI�DOO� WKH�
FDOOV�UHFHLYHG��PLVVHG�RU�VHQW�IURP�WKH�GHYLFH��UHFHLYLQJ�
DQG�VHQGLQJ�SKRQH�FDOOV�DUH�SURYLGHG��$�YHU\�VLPSOH�DQG�
LQWXLWLYH�JUDSKLFDO�XVHU�LQWHUIDFH�ZDV�GHYHORSHG���
�
�
����7KH�6RIWZDUH�,QWHUIDFH�
�
�
����7KH�DUFKLWHFWXUH�
7KHUH� DUH� PDQ\� DSSOLFDWLRQV� IRU� WKH� PRELOH� WHOHSKRQ\�
FDSDELOLW\�RI�WKH�3RFNHW�3&�EXW�LQ�PRVW�RI�WKH�FDVHV�WKH\�

GR� QRW� LQWHJUDWH� PRUH� VHUYLFHV�� )LJ�� �� VKRZV� WKLV�
VLWXDWLRQ�LQ�D�JUDSKLFDO�UHSUHVHQWDWLRQ��
�

�)LJ����
�

�����7KH� VRIWZDUH� LQWHUIDFH� IURP� WKLV� SDSHU� XQLILHV�PRUH�
PRELOH� WHOHSKRQ\�VHUYLFHV�DQG�IDFLOLWLHV��)LJ����SUHVHQWV�
WKLV�DSSURDFK����

�)LJ����
�
�����)LJ�� �� VKRZV� WKH� VWUXFWXUH� RI� WKH� DSSOLFDWLRQ�� 7KH�
DSSOLFDWLRQ� LV� VWUXFWXUHG� RQ� WZR� OHYHOV�� SURYLGLQJ�
IOH[LELOLW\�� H[WHQVLRQ� DQG� UHXVH� SRVVLELOLW\� RI� GLIIHUHQW�
FRPSRQHQWV� �PRGXOHV�� FODVVHV��� 7KH� ILUVW� OHYHO� LV�PDGH�
E\� WKH� JUDSKLFDO� XVHU� LQWHUIDFH�PRGXOH� DQG� WKH� VHFRQG�
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OHYHO� FRQVLVWV� LQ� IRXU� OLEUDULHV�G\QDPLFDOO\� OLQNHG�� HDFK�
RQH� EHLQJ� UHVSRQVLEOH� ZLWK� GLIIHUHQW� IXQFWLRQDOLWLHV�
LPSOHPHQWHG��7KHUH�DUH�DOVR�OHYHOV�LQVLGH�WKH�PHQWLRQHG�
WZR� OHYHOV�� $V� SDUW� RI� WKH� OLEUDULHV� WKH� VWUDWLILFDWLRQ� LV�
DFFRPSOLVKHG� E\� WKH� XVH� RI� WKH� %ULGJH� GHVLJQ� SDWWHUQ�
ZKLFK� VHSDUDWHV� WKH� DEVWUDFWLRQV� IURP� WKH� DEVWUDFWLRQV�
WKHP�VHOYHV��$V�SDUW� RI� WKH� JUDSKLFDO� XVHU� LQWHUIDFH� WKH�
OHYHOV�DUH�GRQH�E\�FODVV�LQKHULWDQFH��

�
)LJ����

�
�����7KH� OLEUDU\�;3KRQH�GOO� FRQWDLQV� FODVVHV� RIIHULQJ� WKH�
SRVVLELOLW\� WR� UHFHLYH� DQG� VHQG� SKRQH� FDOOV�� 2WKHU�
IXQFWLRQV� IURP� WKH� VDPH� OLEUDU\� LPSOHPHQWV�
IXQFWLRQDOLWLHV� VXFK� DV�� GHEORFNLQJ� RI� 6,0� FDUGV�
SURWHFWHG� E\� 3,1� FRGHV�� WKH� QDPH� RI� WKH� PRELOH�
WHOHSKRQ\� RSHUDWRU� DW� ZKLFK� WKH� GHYLFH� LV� FRQQHFWHG��
LQIRUPDWLRQ�DERXW�WKH�OHYHO�RI�WKH�VLJQDO�UHFHLYHG�E\�WKH�
GHYLFH�HWF��
�����7KH�OLEUDU\�;3KRQH%RRN�GOO�HQVXUHV�WKH�YLVXDOL]DWLRQ�
DQG� WKH� XVH� RI� WKH� GDWD� EDVH� ZLWK� WKH� FRQWDFWV�� ERWK�
2XWORRN�W\SH�DQG�IURP�WKH�6,0�FDUG��
�����7KH� OLEUDU\� ;&DOO/RJ�GOO� FRQWDLQV� FODVVHV� IRU�
UHFRUGLQJ� DOO� WKH� PLVVHG� FDOOV� DQG� WKH� FDOOV� IURP� WKH�
PRELOH� GHYLFH�� 0HWKRGV� DUH� GHILQHG� IRU� QDYLJDWLQJ�
EHWZHHQ�WKH�UHFRUGHG�FDOOV��
�����7KH� OLEUDU\� ;32%R[�GOO� PDQDJHV� WKH� 606V�� 7KHUH�
DUH� FODVVHV� IRU� UHFHLYLQJ� QHZ� PHVVDJHV�� IRU� UHDGLQJ�
DOUHDG\�H[LVWLQJ�PHVVDJHV��IRU�FOHDULQJ�PHVVDJHV�DQG�IRU�
HGLWLQJ�DQG�VHQGLQJ�PHVVDJHV��
�
����7KH�OLEUDU\�;3KRQH�GOO�
,W�KDV�WKH�IROORZLQJ�WDVNV��
�� JHQHUDWHV�SKRQH�FDOOV�WR�D�VSHFLILHG�QXPEHU��
�� UHFHLYHV�QHZ�FDOOV��
�� UHSRUWV�WKH�VWDWH�RI�WKH�YLUWXDO�SKRQH��
�� SURYLGHV�WKH�QDPH�RI�WKH�*60�RSHUDWRU�DQG�
�� UHSRUWV�WKH�VLJQDO�OHYHO��

�����)LJXUH���VKRZV�WKH�FODVV�GLDJUDP�RI�WKH�OLEUDU\��$V�LQ�
WKH� IROORZLQJ� GLDJUDPV� WRR�� RQO\� WKH� PRVW� UHOHYDQW�
FODVVHV� IRU� WKH� UHVSHFWLYH�PRGXOH�DUH�SUHVHQWHG�DQG�QRW�
DOO�WKH�SUHVHQWHG�FODVVHV�DUH�FRPSOHWHO\�SUHVHQWHG��VRPH�
IXQFWLRQV��SULYDWH�PHPEHUV�RU�SDUDPHWHUV�EHLQJ�LJQRUHG��
�����7KH� ILUVW� WZR� FODVVHV�� &2EVHUYDEOH� DQG� ,2EVHUYHU�
ZHUH�EXLOW�ZLWK�WKH�2EVHUYHU�GHVLJQ�SDWWHUQ��7KH�,3KRQH�
FODVV�LV�GHULYHG�ERWK�IURP�WKH�PHQWLRQHG�FODVVHV��
�����7KH�VHFRQG�GHVLJQ�SDWWHUQ�XVHG�ZDV�%ULGJH��7KH�IRXU�
FODVVHV� EDVHG�RQ� WKLV�GHLJQ�SDWWHUQ� DUH� ,3KRQH,PSO� DQG�
,3KRQH� �ZLWK� LQWHUIDFH� UROH�� DQG� &;GD3KRQH,PSO� DQG�
&EPZ3KRQH��([DPSOHV�RI� IXQFWLRQV�DUH��$FFHSW&DO� IRU�
UHFHLYHG� FDOOV�� 'LDO1XPEHU� IRU� FDOOV� WR� EH� VHQW� DQG�
*HW1XPEHU� IRU� REWDLQLQJ� LQIRUPDWLRQ� DERXW� WKH� RWKHU�
SHUVRQ��,Q�WKH�&;GD3KRQH,PSO�DQG�&EPZ3KRQH�FODVVHV�
WKHUH� DUH� WZR� PHWKRGV�� FDOOHG� 2Q'LDOOHG,'� DQG�
2Q&DOOHU,'��7KH\�DUH�FDOOEDFN�W\SH�PHWKRGV�WKDW�LV�WKH\�
ZLOO�EH�DFFHVVHG� �ZKHQ� WKH�PRGXOHV�7$3,�DQG�([7$3,�
REWDLQ� WKH� QXPEHU� FDOOHG� DQG� WKH� QXPEHU� RI� WKH� FDOOHU��
$Q�RWKHU�IXQFWLRQ��OLQH&DOO%DFN)XQF��UHFHLYHV�DQG�WUHDWV�
PHVVDJHV� DUULYHG� IURP� WKH� LQIHULRU� OHYHOV�� UHIHUULQJ� WKH�
UDGLR� SDUW� RI� WKH� GHYLFH�� � 7KH� &;GD3KRQH,PSO� DQG�
&EPZ3KRQH� FODVVHV� LPSOHPHQW� WKH� 6LQJOHWRQ� GHVLJQ�
SDWWHUQ��
�
����7KH�OLEUDU\�;&DOO/RJ�GOO�
7KH�UROH�RI�WKLV�G\QDPLFDOO\�OLQNHG�OLEUDU\�LV�WR�FUHDWH�DQ�
DSSURSULDWH� LQWHUIDFH� IRU� WKH� GDWD� EDVH� RI� WKH� PRELOH�
GHYLFH��7KH�GDWD�EDVH�FRQWDLQV�OLVWV�ZLWK�GLIIHUHQW�NLQGV�
RI� FDOOV�� ORVW��GRQH�� UHFHLSWHG�� ,WV� FOLHQW� LV� WKH� JUDSKLFDO�
XVHU� LQWHUIDFH�PRGXOH��7KH�PHWKRGV�ZKLFK� FDQ�EH�XVHG�
IRU� QDYLJDWLQJ� DUH�� )LUVW�� ZKLFK� VHWV� WKH� FXUVRU� RQ� WKH�
ILUVW�SRVLWLRQ�IURP�WKH�FDOOV�OLVW��1H[W��ZKLFK�GHFUHPHQWV�
WKH�FXUVRU�SRVLWLRQ�RQ� WKH�VHOHFWHG� OLVW��3UHYLRXV��ZKLFK�
LQFUHPHQWV� WKH� FXUVRU� SRVLWLRQ� RQ� WKH� VHOHFWHG� OLVW� DQG�
LV'RQH� ZKLFK� UHWXUQV� D� ELQDU\� YDOXH� LQGLFDWLQJ� LI� WKH�
FXUVRU�LV�RQ�WKH�ODVW�SRVLWLRQ�RI�WKH�OLVW��
�����7KH�GDWD�RI�D�UHDO�SHUVRQ�DUH�HQFDSVXODWHG�LQ�WKH�FODVV�
&3HUVRQ��7KH�VWUXFWXUH�DQG�LWV�LPSOHPHQWDWLRQ�DUH�JLYHQ�
EHORZ��
�
FODVV�&3HUVRQ�
^�
SURWHFWHG��
��&6WULQJ�PBVWU1DPH���
��&6WULQJ�PBVWU0RELOH1XPEHU���
��&6WULQJ�PBVWU+RPH1XPEHU���
��&6WULQJ�PBVWU2IILFH1XPEHU���
SXEOLF��
��&3HUVRQ���&6WULQJ�VWU1DPH�
������������&6WULQJ�VWU0RELOH1XPEHU� �³´�
������������&6WULQJ�VWU+RPH1XPEHU� �³´����
������������&6WULQJ�VWU2IILFH1XPEHU� �³´�
���PBVWU1DPH�VWU1DPH���
���PBVWU0RELOH1XPEHU�VWU0RELOH1XPEHU���
���PBVWU+RPH1XPEHU�VWU+RPH1XPEHU���
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���PBVWU2IILFH1XPEHU�VWU2IILFH1XPEHU^`�
���&6WULQJ�*HW1DPH���^UHWXUQ�PBVWU1DPH�`�
���&6WULQJ�*HW0RELOH1XPEHU���^UHWXUQ��
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