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QXPEHU� �ULJKW�� RI� VOLFHV� LQ� WKH� YLGHR� VWUHDP� E\� W\SH� IRU� WKH�
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�� ,78�7�7XWRULDO��2EMHFWLYH�SHUFHSWXDO�DVVHVVPHQW�RI�YLGHR�TXDOLW\��)XOO�UHIHUHQFH�WHOHYLVLRQ��������
�� ,78�7�5HF��3������6XEMHFWLYH�YLGHR�TXDOLW\�DVVHVVPHQW�PHWKRGV�IRU�PXOWLPHGLD�DSSOLFDWLRQV��������
�� � � ���� �

� �������� ������ ���� ���� ����
�� $OH[DQGURY�9�9���.XOHVKRY�6�9���=D\WVHYD�$�$��$FWLYH�'DWD�LQ�'LJLWDO�6RIWZDUH�'HILQHG�6\VWHPV�%DVHG�RQ�6(06�6WUXFWXUHV���(G��

E\�$�(��*RURGHWVNL\����6PDUW�(OHFWURPHFKDQLFDO�6\VWHPV��6WXGLHV�LQ�6\VWHPV��'HFLVLRQ�DQG�&RQWURO��������9������3���� ����
�� � � � ��� � ��

������ ����� ���� ���� ����
�� � ��� � �� �+�������� �� �� �������� ������ �����

������ ������
�� :LHJDQG�7���6XOOLYDQ�*���%MRQWHJDDUG�*��DQG�/XWKUD�$��2YHUYLHZ�RI�WKH�+��������$9&�9LGHR�&RGLQJ�6WDQGDUG��,(((�7UDQVDFWLRQV�

RQ�&LUFXLWV�DQG�6\VWHPV�IRU�9LGHR�7HFKQRORJ\��������
��� ))PSHJ� ±� $� FRPSOHWH�� FURVV�SODWIRUP� VROXWLRQ� WR� UHFRUG�� FRQYHUW� DQG� VWUHDP� DXGLR� DQG� YLGHR� > @��

85/� �KWWS���IIPSHJ�RUJ��� ��������������
��� /LEDY� ±� 2SHQ� VRXUFH� DXGLR� DQG� YLGHR� SURFHVVLQJ� WRROV� > @�� 85/� �KWWS���OLEDY�RUJ�� �

�������������
��� (OHFDUG�6WUHDP(\H�> @��85/� �KWWS���ZZZ�HOHFDUG�FRP�UX�SURGXFWV�SURIHVVLRQDO�DQDO\VLV�VWUHDPH\H�KWPO��

��������������
��� � � �� �� ���� �� �� �� ��� � ������������ ��
��� ,DLQ�(��� 5LFKDUGVRQ�*��+����� DQG�03(*���9LGHR� &RPSUHVVLRQ�� 9LGHR� &RGLQJ� IRU� 1H[W�JHQHUDWLRQ�0XOWLPHGLD� -RKQ�:LOH\�	�

6RQV��/WG��������
��� 6FKZDU]�+���0DUSH�'���:LHJDQG�7��&$%$&�DQG�VOLFHV����-97�GRFXPHQW�-97�'�����.ODJHQIXUW��$XVWULD��-XO\�������
��� ,62�,(&����������DQG�,78�7�5HF��+������$GYDQFHG�9LGHR�&RGLQJ��������
��� 6DDGDWL�0���1HOVRQ�-���$\D]�+��&RQYROXWLRQDO�QHXUDO�QHWZRUN�IRU�K\EULG�I1,56�((*�PHQWDO�ZRUNORDG�FODVVLILFDWLRQ����$GYDQFHV�LQ�

,QWHOOLJHQW�6\VWHPV�DQG�&RPSXWLQJ��������9�������3����� �����
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7KH�DSSURDFK�WR�LQVWUXPHQWDO�HVWLPDWLRQ�RI�WKH�GLJLWDO�
FRPSUHVVHG�YLGHR�GDWD�VWUHDP��IRUPHG�ZLWK�WKH�YLGHR�FRGHFV�

��$XWKRUV�������
��5DGLRWHNKQLND�������

6�9��.XOHVKRY�±�'U�6F��(QJ����0DLQ�5HVHDUFK�6FLHQWLVW��'HSXW\�'LUHFWRU�IRU�5HVHDUFK���
6W��3HWHUVEXUJ�,QVWLWXWH�IRU�,QIRUPDWLFV�DQG�$XWRPDWLRQ�RI�5$6�
(�PDLO��NXOHVKRY#LLDV�VSE�VX�
$�$��=D\WVHYD�±�3K�'��(QJ����6HQLRU�5HVHDUFK�6FLHQWLVW���
6W��3HWHUVEXUJ�,QVWLWXWH�IRU�,QIRUPDWLFV�DQG�$XWRPDWLRQ�RI�5$6�
(�PDLO��FKHU#LLDV�VSE�VX�

$EVWUDFW�
:KHQ�HYDOXDWLQJ�DQG�FRPSDULQJ�YLGHR�FRPSUHVVLRQ�WRROV�E\�REMHFWLYH�RU�VXEMHFWLYH�FULWHULD��WKHUH�LV�EDVLFDOO\�QR�DVVHVVPHQW�RI�FR�
GHFV�LQ�WHUPV�RI�KXPDQ�SHUFHSWLRQ��DV�ZHOO�DV�HQYLURQPHQWDO�IULHQGOLQHVV�RI�YLGHR�LQIRUPDWLRQ��7KH�PDLQ�SUREOHP�LQ�PHDVXULQJ�VXE�
MHFWLYH�SDUDPHWHUV�LV�WKH�ODFN�RI�WRROV�WKDW�FDQ�EH�XVHG�WR�HYDOXDWH�SDUDPHWHUV�VXFK�DV�WKH�DPRXQW�RI�HQYLURQPHQWDO�ULVN��7KH�OHYHO�RI�
FRPSUHVVLRQ�QRLVH�DQG�WKH�SDUDPHWHUV�RI�WKH�*23�VWUXFWXUH��RQ�ZKLFK�WKH�FKDUDFWHULVWLF�IUHTXHQFLHV�RI�WKH�RFFXUULQJ�SHULRGLF�RVFLOOD�
WLRQV�GHSHQG��ZLOO�GHWHUPLQH�WKLV�ULVN��
7KH�SDSHU�SURSRVHV�DQ�DSSURDFK�WR�WKH�LQVWUXPHQWDO�DVVHVVPHQW�RI�WKH�GLJLWDO�VWUHDP�RI�FRPSUHVVHG�YLGHR�GDWD�JHQHUDWHG�E\�YLGHR
FRGHFV�LQ�RUGHU�WR�LQVWUXPHQWDO�PHDVXUH�WKH�VXEMHFWLYH�FKDUDFWHULVWLFV�RI�WKHLU�ZRUN�DQG�DVVHVV�WKH�HQYLURQPHQWDO�IULHQGOLQHVV�RI�YDUL�
RXV�FRGHFV��
7KH�SURSRVHG�DSSURDFK�WR�YLVXDOL]LQJ�WKH�VWUXFWXUH�RI�D�YLGHR�VWUHDP�EDVHG�RQ�D�WHPSRUDU\�DQDO\VLV�RI�WKH�YLGHR�FRGHF
V�RSHUDWLRQ�
DOORZV�WKH�FRQWHQW�RI�WKH�ELW�VWUHDP�WR�EH�SUHVHQWHG�LQ�WKH�IRUP�RI�VWUXFWXUDO�EORFNV�DQG�SURYLGHV�DQ�LQVWUXPHQWDO�DVVHVVPHQW�RI�VXE�
MHFWLYH�SDUDPHWHUV�UHODWHG�WR�WKH�SHUFHSWLRQ�RI�DQ�LPDJH�VXEMHFWHG�WR�ORVV�FRPSUHVVLRQ��%HFDXVH�RI�FKHFNLQJ�WKH�FRGHFV�XVLQJ�WKH�
GHYHORSHG�VRIWZDUH��WKH�XUJHQF\�RI�WKH�SUREOHP�RI�HQYLURQPHQWDO�VDIHW\�RI�YLGHR�GDWD�UHODWHG�WR�WKH�DSSHDUDQFH�LQ�WKH�QRLVH�RI�FRP�
SUHVVLRQ�RI�SHULRGLF�FRPSRQHQWV�DW�IUHTXHQFLHV�IDOOLQJ�LQWR�WKH�IUHTXHQF\�UDQJH�RI�WKH�UK\WKPV�RI�WKH�KXPDQ�EUDLQ�LV�VKRZQ��
7KH�IXOO�VHW�RI�GDWD�FRPSUHVVLRQ�IXQFWLRQV�GHILQHG�E\�WKH�VWDQGDUG�DUH�XVHG�RQO\�E\�VRIWZDUH�LPSOHPHQWDWLRQV��+DUGZDUH�FRGHFV�XVH��
DV�D�UXOH��D� OLPLWHG�VHW�RI�PDFUREORFN� W\SHV��SUHGLFWLRQ�W\SHV�DQG�E\SDVV�PHWKRGV��ZLWKRXW�JRLQJ�EH\RQG� WKH�UHTXLUHPHQWV�RI� WKH
VWDQGDUG�OHYHO��EXW�OLPLWLQJ�WKHPVHOYHV�ZLWKLQ�LW��
7KH�GHYHORSHG�WRRONLW�DOORZV�\RX�WR�HYDOXDWH�WKH�HQYLURQPHQWDO�IULHQGOLQHVV�RI�YDULRXV�FRGHFV��DV�ZHOO�DV�JLYH�UHFRPPHQGDWLRQV�RQ�
FKRRVLQJ�D�FRQILJXUDWLRQ�DQG�VHWWLQJ�XS�FRGHFV�IRU�VSHFLILF�WDVNV��7KH�GHYHORSPHQW�RI�WKH�SURSRVHG�PHWKRGRORJ\�IRU�YLVXDOL]LQJ�WKH�
VWUXFWXUHV� IRUPHG�E\� WKH� FRGHFV� DOORZV�XV� WR� DVVHVV� WKH� LPSDFW� RI� WKH� HQFRGLQJ� SDUDPHWHUV� DYDLODEOH� IRU� FKDQJLQJ�� IRU� H[DPSOH��
FKDQJLQJ� WKH� IUHTXHQF\� RI� XVH� RI� NH\� VOLFHV��PDQDJLQJ� WKH� QXPHULFDO� SDUDPHWHUV� RI� WKH� FRPSRQHQWV� RI� WKH� FRGHF�� FKDQJLQJ� WKH�
TXDQWL]DWLRQ�SDUDPHWHUV��FRQWUROOLQJ�WKH�W\SH�RI�HQWURS\�FRPSUHVVLRQ��HWF��

.H\ZRUGV�
9LGHR��FRGHF��FRGLQJ��GHFRGLQJ��VOLFH��IUDPH��

7KLV�ZRUN�ZDV�SDUWLDOO\�VXSSRUWHG�E\�EXGJHW�WRSLF� �����������������

'2,�����������M�������������������

5HIHUHQFHV�
�� 7VYHWNRY�2�9�� 0HWRG\� L�PRGHOL� HQWURSLLQRL� RSWLPL]DWVLL� VLVWHP� REUDERWNL�� NKUDQHQL\D� L� SHUHGDFKL� YLGHRGDQQ\NK�� 'LV��«� GRNW�� WHNKQ��

QDXN������������63E���63,,5$1������������V���,Q�5XVVLDQ���
�� 7VYHWNRY�2�9��(QWURSLLQ\L�DQDOL]�GDQQ\NK�Y�IL]LNH��ELRORJLL�L�WHNKQLNH��63E���,]G�YR�63E*(78�©/(7,ª������������V���,Q�5XVVLDQ���
�� ,78�7�7XWRULDO��2EMHFWLYH�SHUFHSWXDO�DVVHVVPHQW�RI�YLGHR�TXDOLW\��)XOO�UHIHUHQFH�WHOHYLVLRQ��������
�� ,78�7�5HF��3������6XEMHFWLYH�YLGHR�TXDOLW\�DVVHVVPHQW�PHWKRGV�IRU�PXOWLPHGLD�DSSOLFDWLRQV��������
�� .XOHVKRY�6�9�� *LEULGQ\H� NRGHNL� L� LNK� SULPHQHQLH� Y� WVLIURY\NK� SURJUDPPLUXHP\NK� NDQDODNK� SHUHGDFKL� GDQQ\NK�� ,QIRUPDWVLRQQR�

L]PHULWHOQ\H�L�XSUDYO\D\XVKFKLH�VLVWHP\��������7������ ����6���� �����,Q�5XVVLDQ���
�� $OH[DQGURY�9�9��� .XOHVKRY�6�9��� =D\WVHYD�$�$�� $FWLYH� 'DWD� LQ� 'LJLWDO� 6RIWZDUH� 'HILQHG� 6\VWHPV� %DVHG� RQ� 6(06� 6WUXFWXUHV�� (G�� E\�

$�(��*RURGHWVNL\��6PDUW�(OHFWURPHFKDQLFDO�6\VWHPV��6WXGLHV�LQ�6\VWHPV��'HFLVLRQ�DQG�&RQWURO��������9������3���� ����
�� .XOHVKRY�6�9�� 9UHPHQQRL� DQDOL]� DNWLYQRVWL� YLGHR� SRWRND�� ,QIRUPDWVLRQQR�L]PHULWHOQ\H� L� XSUDYO\D\XVKFKLH� VLVWHP\�� ������ 7����� ����

6���� �����,Q�5XVVLDQ���
�� .XOHVKRY�6�9��� =DLWVHYD�$�$�� 9UHPHQQRL� DQDOL]� NRGHNRY� +������ ,]YHVWL\D� 98=RY�� 6HU�� 3ULERURVWURHQLH�� ������ 7������ �����

6������ �������,Q�5XVVLDQ���
�� :LHJDQG�7��� 6XOOLYDQ�*��� %MRQWHJDDUG�*�� DQG� /XWKUD�$�� 2YHUYLHZ� RI� WKH� +������ $9&� 9LGHR� &RGLQJ� 6WDQGDUG�� ,(((� 7UDQVDFWLRQV� RQ�
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