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63UR87�GHSOR\V�D�FRPSRQHQW�IRU�SHUIRUPLQJ�D�OH[LFRQ�ORRNXS � ��,W�SURYLGHV�VHYHUDO�VWDQGDUG�
RSHUDWLRQV�IRU�VHDUFKLQJ�WKH�OH[LFRQ��H�J���H[DFW�PDWFK�VHDUFK��UHWULHYDO�RI�OH[LFDO�LQIRUPDWLRQ�
�SDUW�RI�VSHHFK�� EDVH� IRUP��� HWF�� )XUWKHU�� VHYHUDO� RWKHU� RSHUDWLRQV� OLNH� VHDUFKLQJ� WKH�
ORQJHVW�VKRUWHVW� SUHIL[� RU� VXIIL[� DUH� SURYLGHG�� ZKLFK� PLJKW� EH� RI� SDUWLFXODU� LQWHUHVW� LQ� WKH�
FRQWH[W� RI� 1/3�� 1HZ� OH[LFD� FDQ� EH� FUHDWHG� YLD� FRPSLOLQJ� YDOLG� 63UR87�OH[LFD� LQ� ;0/�
IRUPDW��)XUWKHUPRUH��WKHUH�DUH�WZR�ZD\V�RI�ZULWLQJ��UHDGLQJ��OH[LFD�WR��IURP��ILOHV��7KH�ILUVW�
PHWKRG�LV�EDVHG�RQ�WKH�VWDQGDUG�-$9$�6HULDOL]DWLRQ�PHFKDQLVP��DQG�WKH�VHFRQG�XVHV�VSHFLILF�
,�2� IRUPDW�� ZKLFK� DOORZV� IRU� PRUH� HIILFLHQW� SURFHVVLQJ�� 7KLV� UHVW� RI� WKLV� SDSHU� EULHIO\�
LQWURGXFHV� WKH� FUXFLDO� LVVXHV� FRQFHUQLQJ� FUHDWLQJ� WKH� OH[LFD�� XVLQJ� WKLV� OH[LFRQ�ORRNXS�
FRPSRQHQW�LQ�63UR87�DQG�JLYH�VRPH�FRGH�H[DPSOHV�IRU�GHYHORSHUV�RQ�KRZ�WR�LQWHJUDWH�LW�LQ�
RWKHU�DSSOLFDWLRQV��
�
���/H[LFRQ�&RQVWUXFWLRQ�
�
,Q�RUGHU� WR�FRQVWUXFW�D�63UR87� OH[LFRQ� UHVRXUFH� �LQ�ELQDU\� FRPSUHVVHG� IRUPDW��� WKUHH� LQSXW�
ILOHV�DUH�QHHGHG��7KH� ILUVW�RQH�FRQWDLQV� OH[LFRQ�HQWULHV��7KH�VHFRQG�FRQWDLQV�HQWLW\�PDSSLQJ�
IRU�H[SDQVLRQ�RI�HQWLWLHV�XVHG� LQ� WKH� OH[LFRQ�HQWU\� ILOH��$QG� ILQDOO\�� WKH� WKLUG�ILOH�FRQWDLQV�D�
FRUUHVSRQGLQJ� DQG� FRPSDWLEOH� W\SH� KLHUDUFK\� IRU� DOO� PRUSKRORJLFDO� IHDWXUHV� �FRPSLOHG� YLD�
DSSOLFDWLRQ� RI� IORS� ±� D� WRRO� GHOLYHUHG� ZLWK� 63UR87� ZKLFK� DOORZV� IRU� FRPSLOLQJ� W\SH�
KLHUDUFKLHV���

�������������������������������������������������� ��6WDQGDUG�WULH�GDWD�VWUXFWXUH�KDV�EHHQ�XVHG�IRU�LPSOHPHQWDWLRQ�RI�WKLV�FRPSRQHQW��
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7KH� OH[LFRQ�HQWU\� ILOH� LV�DQ�;0/�ILOH��ZKLFK�VLPSO\� FRQWDLQV� WKH� OH[LFDO�HQWULHV��(DFK�VXFK�
HQWU\�LV�HQFRGHG�DV�D�GLVMXQFWLRQ�RI�IHDWXUH�VWUXFWXUHV � ��ZKHUH�HDFK�RI�WKHVH�IHDWXUH�VWUXFWXUHV�
�RI� W\SH�PRUSK�� UHSUHVHQWV� D� VLQJOH� UHDGLQJ� RI� D� JLYHQ� HQWU\�� 7KH� IROORZLQJ� SLHFH� RI� WH[W�
LOOXVWUDWHV�WKH�IRUPDW�RI�WKH�OH[LFRQ�HQWU\�ILOH��,Q�WKLV�H[DPSOH��WKHUH�DUH�WKUHH�UHDGLQJ�IRU�WKH�
*HUPDQ�ZRUG�HYDOXLHUWHQ��
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��	����$	���A)29�)&8�;2BDCE'����&��F��G�H%�I2%@CJ1
�K<&>�
�
	<����&�2?@
��	����$	����1
L�L��5-(�)�M	1
��N�)OIEP�Q��	��CR�����+Q�STCJ1
��NU��F&���	��C2)�V�W�N+X-7�;�CJ1+��N�)OIEP�Q��	��CE����F�
2>�������I2�	��CJ1+�@Y2N�)&1+�@Y2N�1
��NU��F&���	��C2)&8�;2B"CJ1+��N�)OIEP�Q��	��CE����F�
2>������	�	��CJ1+�@Y2N�)&1+�@Y2N�1
��NU��F&���	��CJ:�*K)�CJ1+��N�)OIEP�Q��	��CJF	%�Z2��$�I��2���@CJ1+�@Y2N�)&1+�@Y2N�1
[2�&��<����T\
�@Y2N�)&1
��N�)OIEP�Q��	��CR�����+Q�STCJ1
��NU��F&���	��C2)�V�W�N+X-7�;�CJ1+��N�)OIEP�Q��	��CE����F�
2>�������I2�	��CJ1+�@Y2N�)&1+�@Y2N�1
��NU��F&���	��C2)&8�;2B"CJ1+��N�)OIEP�Q��	��CE����F�
2>������	�	��CJ1+�@Y2N�)&1+�@Y2N�1
��NU��F&���	��CJ:�*K)�CJ1+��N�)OIEP�Q��	��CR�����+]�CJ1+�@Y2N�)&1+�@Y2N�1
[2�&��<���^�\
�@Y2N�)&1
��N�)OIEP�Q��	��CR�����+Q�STCJ1
��NU��F&���	��C2)�V�W�N+X-7�;�CJ1+��N�)OIEP�Q��	��CE����F�
2>�������I2�	��CJ1+�@Y2N�)&1+�@Y2N�1
��NU��F&���	��C2)&8�;2B"CJ1+��N�)OIEP�Q��	��CE����F�
2>������	�	��CJ1+�@Y2N�)&1+�@Y2N�1
��NU��F&���	��CJ:�*K)�CJ1+��N�)OIEP�Q��	��CR�����+]�CJ1+�@Y2N�)&1+�@Y2N�1
[2�&��<���_�\
�@Y2N�)&1
�@Y�5-(�)�M	1
L�L�@Y&<&>�
�
	<����&�2?@
��	����$	����1
�@Y+�	��
	1

�
7KH�HQWLW\�PDSSLQJ�ILOH�LQFOXGHV�WKH�GHILQLWLRQ�RI�HQWLWLHV��DQG�ZLOO�EH�XVHG�IRU�H[SDQGLQJ�WKH�
HQWLWLHV� LQ� WKH� OH[LFRQ� HQWU\� ILOH�� $� FRUUHVSRQGLQJ� IUDJPHQW� RI� WKH� HQWLW\� PDSSLQJ� IRU� RXU�
H[DPSOH�RI�OH[LFRQ�ILOH�ZRXOG�ORRN�OLNH�IROORZV���
������	��

���������	�����������! "�#�	��$	�	%��&��'	����(�)+*-,	.�.�/�0	,	�"�!�21
L�L�43`;&aK8�(&8	9=�&��<���� �b��NU��F&���	��C2(Ea�N	c�CJ1+��N�)OIEP�Q��	��C��&��<�
E?dF	%�Z2��$�I��2���@CJ1+��NU��F&���	��CJ7�X�)+;+?�X�5�M&;�7�8�(Ee�;�CJ1+��N�)
IEP�Q��	��CJF�$�$E?-%�F�IR?-'��	�+?K���&�TCJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C2)&8�8�)R?K*�:�;&a�?�X�5�M&;�7�8�(Ee�;�CJ1+��N�)OIEP�Q��	��CJF	%�Z&FdCJ1+�@Y2N�)&1+�@Y2N�1+��N
��F&���	��CJf�;&a�5�;�W+?�X�5�M&;�7�8�(Ee�;�CJ1+��N�)OIEP�Q��	��CJ<	���2?���F���$E?K����>-I&�&>��TCJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C!a�V&B�g�;�W+?�X�5�M&;�7�8�(Ee�;�CJ1+��N�)
IEP�Q��	��C!Q-
2>���F�
E?T���&��'�>�
	F��dCJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C2)&:�;�c�cK(EaKfJ?�X�5�M&;�7�8�(Ee�;�CJ1+��N�)OIEP�Q��	��CR>���$2S�F���'���%@CJ1+�@Y2N�)&1+�@Y2N�1+��N
��F&���	��CR5�;�f�W�;�;+?�X�5�M&;�7�8�(Ee�;�CJ1+��N�)OIEP�Q��	��C!QK����CJ1+�@Y2N�)&1+�@Y2N�1+�@Y2N�)&1+�@Y2N�1h�i1
�43`;&aK8�(&8	9=�&��<���^ �b��NU��F&���	��C2(Ea�N	c�CJ1+��N�)OIEP�Q��	��C��&��<�
E?������+]�CJ1+��NU��F&���	��CJ:�;�WK)+*&a�?�e�;�W�g�CJ1+��N�)
IEP�Q��	��C2�R?@_-CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��CJ:�X�W�8�(&7�c�;+?�e�;�W�g+?�e�;�W�g�CJ1+��N�)OIEP�Q��	��Cj�������@CJ1+�@Y2N�)&1+�@Y2N�1+��N
��F&���	��CJ8�;&a@)+;+?�e�;�W�g�CJ1+��N�)OIEP�Q��	��C��2��Q�����<	��$�I�CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C2)&8�8�)R?K*�:�;&a�?�e�;�W�g�CJ1+��N�)
IEP�Q��	��CR����<��&��CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C!a�V&B�g�;�W+?�e�;�W�g�CJ1+��N�)OIEP�Q��	��C!Q-
2>���F�
-CJ1+�@Y2N�)&1+�@Y2N�1+��N
��F&���	��C2)&:�;�c�cK(EaKfJ?�e�;�W�g�CJ1+��N�)OIEP�Q��	��CR>���$2S�F���'���%@CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C�B�*	5�;+?�e�;�W�g�CJ1+��N�)
IEP�Q��	��C��&��%���$	F�I��2���@CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C!e�N	*�W2B	?�e�;�W�g�CJ1+��N�)OIEP�Q��	��CJ<��&��CJ1+�@Y2N�)&1+�@Y2N�1+�@Y2N�)&1+�@Y2N�1h�i1
�43`;&aK8�(&8	9=�&��<���_ �b��NU��F&���	��C2(Ea�N	c�CJ1+��N�)OIEP�Q��	��C��&��<�
E?������+]�CJ1+��NU��F&���	��CJ:�;�WK)+*&a�?�e�;�W�g�CJ1+��N�)
IEP�Q��	��C2�R?@_-CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��CJ:�X�W�8�(&7�c�;+?�e�;�W�g+?�e�;�W�g�CJ1+��N�)OIEP�Q��	��Cj�������@CJ1+�@Y2N�)&1+�@Y2N�1+��N
��F&���	��CJ8�;&a@)+;+?�e�;�W�g�CJ1+��N�)OIEP�Q��	��C��2��Q�����<	��$�I�CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C2)&8�8�)R?K*�:�;&a�?�e�;�W�g�CJ1+��N�)
IEP�Q��	��CR����<��&��CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C!a�V&B�g�;�W+?�e�;�W�g�CJ1+��N�)OIEP�Q��	��C!Q-
2>���F�
-CJ1+�@Y2N�)&1+�@Y2N�1+��N
��F&���	��C2)&:�;�c�cK(EaKfJ?�e�;�W�g�CJ1+��N�)OIEP�Q��	��CR>���$2S�F���'���%@CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C�B�*	5�;+?�e�;�W�g�CJ1+��N�)
IEP�Q��	��C2��>�]@Z�>���$�I��2�������-CJ1+�@Y2N�)&1+�@Y2N�1+��NU��F&���	��C!e�N	*�W2B	?�e�;�W�g�CJ1+��N�)OIEP�Q��	��CJ<��&��CJ1+�@Y2N�)&1+�@Y2N�1+�@Y2N�)&1+�@Y2N�1h�i1
L�L �
�

�������������������������������������������������k ��:H�DVVXPH�WKDW�WKH�UHDGHU�LV�IDPLOLDU�ZLWK�HQFRGLQJ�RI�IHDWXUH�VWUXFWXUHV�LQ�;0/�IRUPDW�
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+RZ�WKH�OH[LFRQ�HQWU\�DQG�HQWLW\�PDSSLQJ�ILOH�DUH�FUHDWHG�LV�XS�WR�WKH�XVHU��&XUUHQWO\��ZH�KDYH�
DXWRPDWLFDOO\� FUHDWHG� VXFK� UHVRXUFHV� IURP�00RUSK�GDWDEDVH��+RZHYHU�� WKHUH� DUH� QR� OLPLWV�
ZKHUH�WKH�GDWD�FRPHV�IURP��

3OHDVH�QRWH�WKDW�� WKHUH�DUH�IROORZLQJ�SUHUHTXLVLWHV�ZKLFK�PXVW�EH�IXOILOOHG�LQ�RUGHU�RQH�
FDQ� VXFFHVVIXOO\� FRPSLOH� WKH� OH[LFRQ� UHVRXUFHV� LQWR� ELQDU\� FRPSUHVVHG� IRUPDW� DQG� XWLOL]H�
WKHP�LQ�63UR87�RU�HOVHZKHUH��

�
���� (DFK� IHDWXUH� VWUXFWXUH� RI� W\SH� PRUSK� HQFRGLQJ� VLQJOH� UHDGLQJ� PXVW� LQFOXGH� WKH�

���������������DWWULEXWHV� 326� �SDUW�RI�VSHHFK��� 67(0�� DQG� 685)$&(�� $GGLWLRQDOO\�� LI� LQIOHFWLRQ�
���������������LQIRUPDWLRQ�LV�HQFRGHG��WKHQ�,1)/�DWWULEXWH�VKRXOG�EH�XVHG�IRU�WKLV�SXUSRVH��

�
����(DFK� W\SH�DQG�DWWULEXWH�ZKLFK�DSSHDUV� LQ� WKH� OH[LFRQ�HQWU\�DQG�HQWLW\�PDSSLQJ�ILOH�

����������������PXVW�EH�GHILQHG�LQ�WKH�W\SH�KLHUDUFK\��DQG�WKH�DWWULEXWHV�PXVW�EH�DSSURSULDWH�IRU�WKH��
                corresponding types in the input data. Finally, each attribute’s value must be�
����������������DSSURSULDWH�IRU�WKLV�DWWULEXWH��

�
����'RXEOH�HQWULHV�VKRXOG�EH�DYRLGHG��L�H���DOO�UHDGLQJV�IRU�D�JLYHQ�ZRUG�IRUP�VKRXOG�EH�

���������������JURXSHG� WRJHWKHU� LQWR� RQH� GLVMXQFWLRQ� RI� IHDWXUH� VWUXFWXUHV�� ,I� WKLV� LV� QRW� WKH� FDVH��
���������������WKHQ�WKH�ODVW�HQWU\��RYHUZULWHV�WKH�SUHYLRXV�RQHV��

�
,I�WKH�FRQGLWLRQV�����DQG�����DUH�QRW�IXOILOOHG��WKHQ�WKH�FRPSLODWLRQ�SURFHVV�ZLOO�EH�DERUWHG��,I�
WKH�FRQGLWLRQ�����LV�QRW�IXOILOOHG��WKHQ�ZDUQLQJV�ZLOO�EH�JHQHUDWHG��

7KH� FRPSLODWLRQ� FDQ� EH� GRQH� HLWKHU� YLD� DSSOLFDWLRQ� RI� WKH� PHWKRGV�
GH�GINL�OW�VSURXW�UXQWLPH�PRUSKRORJ\�OH[LFRQ�/H[LFRQ�FRQVWUXFW��� �� RU�
GH�GINL�OW�VSURXW�UXQWLPH�PRUSKRORJ\�OH[LFRQ�/H[LFRQ�FRQVWUXFW%ORFNZLVH����
3OHDVH� VHH�� WKH� -DYD� GRFXPHQWDWLRQ� IRU� GHWDLOV��$OWHUQDWLYHO\�� WKH� IROORZLQJ� VFULSW�PLJKW� EH�
XVHG�IRU�WKH�VDPH�SXUSRVH l ��
�Z&F&��FOm&n����do�p� jBqm�$�QO��c���]K:�F�I�S�1U%��h�H%�<	r��s�t
�I��!�EQK���&>-I��u�&>��KI��2���h�6�����+Q�S���
	�	'2P4�t
��	����$	���G�u7��&��Q-��
��	c��	����$	���
��������c��	����$	����;��KI&�+P�N���
���1v��;��KI���I������2N���
���1v�K8+P�Q���w�������F���$2S�P�N���
���1v��*	>-IEQ�>-I2N���
���1v��c�F���'�1

��c���]K:�F�I�S�1Ax�y�z�{�|�}&|�z�xT~��H�d���&��z
y����&�����O�&��z���|��	z�{������	�O{��&������|&��|&���O�&��z������	�&�����	�2���O���	{&��|2��z
���U���	��������|��	z�{������	�O{��&������|&��|&���O�&��zO{�����y�|���z��O������y�|���z���z&��|�{��&��{�����x�x��
�&�����������&��z
y����&�����O�&��zO�������	 �¡�¢�£!¤�£R¥T£¦ 	���U���	{&��|2��z

��c��	����$	����;��KI&�+P�N���
���1��
y����&�����O�&��zO��z&��|�{��&��z&�����	��}&|���z

��;��KI���I������2N���
���§O�
y����&�����O�&��z�}&|���zO{��&������|&��|&���O�&��zOz&����|����¨�-�2y�y�|&���

�K8+P�Q���w�������F���$2S�P�N���
���§O�
y����&�����O�&��z�}&|���zO{��&������|&��|&���O�&��zO���2y�z©��|�z��	���	{&���

��*	>-IEQ�>-I2N���
���1
 specifies the output file (we use ‘slx’ extension for denoting compressed��z&��|�{��&�q}&|���z�xK�

�������������������������������������������������ª �)RU�LQWHUQDO�').,�VWDII��7KH�ODWHVW�YHUVLRQV�RI�DOO�MDU�DUFKLYHV�DQG�H[WHUQDO�OLEUDULHV�ZKLFK�DUH�XVHG�E\�
63UR87�FDQ�EH�IRXQG�LQ�').,V�LQWHUQDO�GLUHFWRU\��SURMHFW�FO�VSURXW�WHVW�UHVRXUFH�OLE��([WHUQDO�XVHUV�ZLOO�ILQG�
WKHVH�OLEUDULHV�LQ�WKHLU�PDLQ�63UR87�GLUHFWRU\��
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��c�F���'�>�F	'���(�5�1
 specifies the language (for German use the tag ‘german’, and for Durch

                   please use the tag ‘nl’, for other languages feel free to use any naming{��&�	��z&����|��&�T�

�
���5XQQLQJ�WKH�6HQWHQFH�%RXQGDU\�5HFRJQL]HU�
�
:KHQ� XVLQJ� WKH� OH[LFRQ�ORRNXS� FRPSRQHQW� ZLWKLQ� WKH� 63UR87� LQWHJUDWHG� GHYHORSPHQW�
HQYLURQPHQW��\RX�KDYH�WR�FKRRVH�WKH�RSWLRQ�0HQX��!�7RROV��!�&RQILJXUH�FRPSRQHQWV�ZKLFK�
OHDGV� \RX� WR� WKH� FRQILJXUDWLRQ� ZLQGRZ� LQ� ZKLFK� \RX� FDQ� ODXQFK� DQ� LQVWDQFH� RI� VXFK�
FRPSRQHQW�LQ�WKH�VLPLODU�ZD\�WR�LQVWDOOLQJ�RWKHU�SURFHVVLQJ�UHVRXUFHV��7KH�RQO\�ILHOG��ZKLFK�
KDV�WR�EH�VSHFLILHG�LV�WKH�SDWK�WR�WKH�ILOH�FRQWDLQLQJ�WKH�FRPSUHVVHG�ELQDU\�UHSUHVHQWDWLRQ�RI�
WKH�OH[LFRQ��
�
,Q�RUGHU�WR�XVH�WKH�OH[LFRQ�ORRNXS�FRPSRQHQW�E\�WKH�GHYHORSHUV�LQGHSHQGHQWO\��WKH�IROORZLQJ�
SLHFH�RI� FRGH� �LQ�D� VLPSOLILHG� IRUP��FRXOG�EH�XVHG��ZKLFK� LOOXVWUDWHV�DOO� LQGLVSHQVDEOH� VWHSV�
WKDW�KDYH�WR�EH�XQGHUWDNHQ�LQ�RUGHU�WR�LQLWLDOL]H�D�OH[LFRQ�ORRNXS�FRPSRQHQW�DQG�WR�SHUIRUP�D�
VLPSOH�ORRN�XS�RI�D�JLYHQ�ZRUG��
��2��QK����IOZ&F&��F«�t�	�«�¦¬�\
�2��QK����I
%��h�H%�<	r��s�t
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$33(1',;�$�����-$9$�'2&80(17$7,21�
�
-$9$�'2&80(17$7,21�)25�7+(�&/$66�*HQHUDO/H[LFRQ�
�

�

GH�GINL�OW�VSURXW�UXQWLPH�PRUSKRORJ\�OH[LFRQ��
,QWHUIDFH�*HQHUDO/H[LFRQ�
$OO�.QRZQ�,PSOHPHQWLQJ�&ODVVHV���

/H[LFRQ��
�

SXEOLF�LQWHUIDFH�*HQHUDO/H[LFRQ�
�
7KLV�LV�WKH�JHQHUDO�FODVV�IRU�/H[LFRQ�OLNH�GDWD�VWUXFWXUH���

�
0HWKRG�6XPPDU\�
�)6� VHDUFK�MDYD�ODQJ�6WULQJ�Z���

����������5HWXUQV�OH[LFDO�LQIRUPDWLRQ���D�VLQJOH�IHDWXUH�VWUXFWXUH�RU�GLVMXQFWLRQ�RI�IHDWXUH�
VWUXFWXUHV��DVVRFLDWHG�ZLWK�WKH�LQSXW�ZRUG�

���
0HWKRG�'HWDLO�
VHDUFK�
SXEOLF�)6�VHDUFK�MDYD�ODQJ�6WULQJ�Z��

5HWXUQV�OH[LFDO�LQIRUPDWLRQ���D�VLQJOH�IHDWXUH�VWUXFWXUH�RU�GLVMXQFWLRQ�RI�IHDWXUH�
VWUXFWXUHV��DVVRFLDWHG�ZLWK�WKH�LQSXW�ZRUG��
3DUDPHWHUV���
Z���ZRUG�LQSXW�VWULQJ�

�
�
-$9$�'2&80(17$7,21�)25�7+(�&/$66�/H[LFRQ�
GH�GINL�OW�VSURXW�UXQWLPH�PRUSKRORJ\�OH[LFRQ��
&ODVV�/H[LFRQ�
MDYD�ODQJ�2EMHFW�
�� GH�GINL�OW�VSURXW�UXQWLPH�PRUSKRORJ\�OH[LFRQ�/H[LFRQ�
$OO�,PSOHPHQWHG�,QWHUIDFHV���

*HQHUDO/H[LFRQ��MDYD�LR�6HULDOL]DEOH��
�

�
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SXEOLF�FODVV�/H[LFRQ��
H[WHQGV�MDYD�ODQJ�2EMHFW��
LPSOHPHQWV�*HQHUDO/H[LFRQ��MDYD�LR�6HULDOL]DEOH�
�
7KLV�FODVV�LPSOHPHQWV�/H[LFRQ�OLNH�GDWD�VWUXFWXUH��,W�SURYLGHV�VHYHUDO�RSHUDWLRQV�IRU�
VHDUFKLQJ�GLIIHUHQW�W\SH�RI�OH[LFDO�LQIRUPDWLRQ��%H\RQG�VWDQGDUG�RSHUDWLRQV�VHYHUDO�
SUHIL[�VXIL[�RSHUDWLRQV�DUH�SURYLGHG��)XUWKHU��QHZ�OH[LFD�FDQ�EH�FUHDWHG�E\�
FRQYHUWLQJ�YDOLG�6SUR87�OH[LFD�LQ�WKH�;0/�)RUPDW��7KHUH�DUH�WZR�ZD\V�RI�
ZULWLQJ�UHDGLQJ��OH[LFD�WR�IURP��ILOHV��7KH�ILUVW�PHWKRG�LV�EDVHG�RQ�WKH�VWDQGDUG�-$9$�
6HULDOL]DWLRQ�PHFKDQLVP��DQG�WKH�VHFRQG�XVHV�VSHFLILF�,�2�IRUPDW�ZKLFK�DOORZV�IRU�
PRUH�HIILFLHQW�SURFHVVLQJ���
�
6HH�$OVR���

6HULDOL]HG�)RUP�
�

)LHOG�6XPPDU\�
VWDWLF�MDYD�ODQJ�6WULQJ� ,1)/B'()��

����������$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�LQIOHFWLRQ�
DWWULEXWH��

VWDWLF�MDYD�ODQJ�6WULQJ�0253+B'()��
����������$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�W\SH�IRU�
UHSUHVHQWLQJ�PRUSKRORJLFDO�LQIRUPDWLRQ��

VWDWLF�MDYD�ODQJ�6WULQJ�326B'()��
����������$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�SDUW�RI�VSHHFK�
DWWULEXWH��

VWDWLF�MDYD�ODQJ�6WULQJ�67(0B'()��
����������$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�VWHP�DWWULEXWH��

VWDWLF�MDYD�ODQJ�6WULQJ�685)$&(B'()��
����������$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�VXUIDFH�DWWULEXWH��

���
&RQVWUXFWRU�6XPPDU\�
/H[LFRQ����
����������&UHDWHV�DQ�HPSW\�/H[LFRQ��GHIDXOW�FRQVWUXFWRU��� �

���
0HWKRG�6XPPDU\�
�MDYD�XWLO�$UUD\/LVW�&KHFN&RQVLVWHQF\�6K8*�JUDPPDU���

����������7KLV�IXQFWLRQ�SHUIRUPV�D�FRQVLVWHQF\�FKHFN�LQ�RUGHU�WR�WHVW�LI�DOO�
IHDWXUH�VWUXFWXUH�W\SHV�DQG�DWWULEXWHV�XVHG�E\�WKH�OH[LFRQ��DOVR�W\SHV�
DSSHDULQJ�LQ�WKH�OH[LFRQ�HQWULHV��FRPSRQHQW�DUH�SUHVHQW�LQ�WKH�JLYHQ�
W\SH�KLHUDUFK\��
�
�
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�MDYD�XWLO�$UUD\/LVW� FKHFN&RQVLVWHQF\'HHSHU�6K8*�JUDPPDU���
����������7KLV�IXQFWLRQ�SHUIRUPV�D�VSHFLDO�FRQVLVWHQF\�FKHFN�LQ�RUGHU�WR�
WHVW�LI�DOO�W\SHV�DWWULEXHV�DSSHDULQJ�LQ�WKH�OH[LFRQ�HQWULHV�DUH�SUHVHQW�LQ�
WKH�JLYHQ�W\SH�KLHUDUFK\�DQG�LI�WKH\�DUH�DSSURSULDWH��

�ERROHDQ� FRQILJXUH/RJJHU�MDYD�ODQJ�6WULQJ�/RJJHU3URSHUW\)LOH���
����������&RQILJXUH�WKH�ORJJHU�DFFRUGLQJ�WR�WKH�/RJJHU�SURSHUW\�ILOH�

�YRLG� FRQVWUXFW�MDYD�ODQJ�6WULQJ�ILOHQDPH��
MDYD�ODQJ�6WULQJ�(QWLWLHVILOH��MDYD�ODQJ�6WULQJ�*UDPPDU)LOH��
MDYD�ODQJ�6WULQJ�2XWSXW)LOH��MDYD�ODQJ�6WULQJ�/DQJ��
ERROHDQ�XVH6HULDOL]DWLRQ���
����������&RQVWUXFWV�D�FRPSUHVVHG�ELQDU\�UHSUHVHQWDWLRQ�RI�DQ�LQSXW�
OH[LFRQ�LQ�WKH�63UR87�VSHFLILF�;0/�)RUPDW��

�YRLG� FRQVWUXFW%ORFNZLVH�MDYD�ODQJ�6WULQJ�ILOHQDPH��
MDYD�ODQJ�6WULQJ�(QWLWLHVILOH��MDYD�ODQJ�6WULQJ�*UDPPDU)LOH��
MDYD�ODQJ�6WULQJ�2XWSXW)LOH��MDYD�ODQJ�6WULQJ�/DQJ��
ERROHDQ�XVH6HULDOL]DWLRQ���
����������&RQVWUXFWV�D�FRPSUHVVHG�ELQDU\�UHSUHVHQWDWLRQ�RI�DQ�LQSXW�
OH[LFRQ�LQ�WKH�63UR87�VSHFLILF�;0/�)RUPDW��

�ERROHDQ� FRQWDLQV�MDYD�ODQJ�6WULQJ�ZRUG���
����������5HWXUQV�D�ERROHDQ�YDOXH�LQGLFDWLQJ�LI�WKH�LQSXW�ZRUG�LV�LQFOXGHG�
LQ�WKH�FXUUHQW�OH[LFRQ��

�MDYD�ODQJ�6WULQJ>@�JHWBSRVBLQIRUPDWLRQ�MDYD�ODQJ�6WULQJ�ZRUG���
����������5HWXUQV�SDUW�RI�VSHHFK�LQIRUPDWLRQ�IRU�WKH�LQSXW�ZRUG��

�MDYD�ODQJ�6WULQJ>@�JHWBVWHPV�MDYD�ODQJ�6WULQJ�ZRUG���
����������5HWXUQV�DOO�VWHPV�DVVRFLDWHG�ZLWK�WKH�LQSXW�ZRUG��

�6K8*�JHW*UDPPDU����
����������5HWXUQV�WKH�JUDPPDU�DVVRFLDWHG�ZLWK�WKH�OH[LFRQ�

�MDYD�ODQJ�6WULQJ�JHW/DQJXDJH����
����������5HWXUQV�WKH�ODQJXDJH�DVVRFLDWHG�ZLWK�WKH�OH[LFRQ��

�LQW�JHW1XPEHU(QWULHV����
����������5HWXUQV�QXPEHU�RI�HQWLUHV�FXUUHQWO\�VWRUHG�LQ�WKH�OH[LFRQ��

�MDYD�ODQJ�6WULQJ� ORQJHVW3UHIL[�MDYD�ODQJ�6WULQJ�ZRUG���
����������3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�
ORQJHVW�SUHIL[�RI�D�JLYHQ�VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ��

�MDYD�ODQJ�6WULQJ� ORQJHVW6XIL[�MDYD�ODQJ�6WULQJ�ZRUG���
����������3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�
ORQJHVW�VXIL[�RI�D�JLYHQ�VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ��

�ERROHDQ� UHDG�MDYD�ODQJ�6WULQJ�/H[LFRQ)LOH��6K8*�*UDPPDU���
����������5HDGV�D�OH[LFRQ�IURP�D�JLYHQ�ILOH��

�ERROHDQ� UHDG)URP)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH��6K8*�JUDPPDU���
����������5HDGV�D�OH[LFRQ�IURP�D�JLYHQ�ILOH��LQ�/H[LFRQ�VSHFLILF�IRUPDW���

�YRLG� UHDG)URP6WUHDP�MDYD�QLR�%\WH%XIIHU�E���
����������5HDGV�WKH�LQWHUQDO�UHSUHVHQWDWLRQ�RI�WKH�OH[LFRQ�IURP�DQ�LQSXW�
E\WH�EXIIHU��
�
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VWDWLF�/H[LFRQ� UHDG/H[LFRQ�MDYD�ODQJ�6WULQJ�/H[LFRQ)LOH��6K8*�*UDPPDU���
����������5HDGV�D�OH[LFRQ�IURP�WKH�ILOH��

�ERROHDQ� VDYH7R)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH���
����������:ULWHV�WKH�OH[LFRQ�WR�D�JLYHQ�ILOH��LQ�/H[LFRQ�VSHFLILF�IRUPDW���

�)6� VHDUFK�MDYD�ODQJ�6WULQJ�ZRUG���
����������5HWXUQV�OH[LFDO�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�LQSXW�ZRUG��

�ERROHDQ� VHDUFK�MDYD�ODQJ�6WULQJ�ZRUG��MDYD�XWLO�$UUD\/LVW�DO/LVW���
����������6SHFLILF�VHDUHFK�IXQFWLRQ�XVHG�E\�63UR87��GR�QRW�XVH�LW��

�)6� VHDUFK/RQJHVW3UHIL[�MDYD�ODQJ�6WULQJ�ZRUG���
����������3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�
ORQJHVW�SUHIL[�RI�D�JLYHQ�VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ��

�)6� VHDUFK/RQJHVW6XIL[�MDYD�ODQJ�6WULQJ�ZRUG���
����������3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�
ORQJHVW�VXIL[�RI�D�JLYHQ�VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ��

�)6� VHDUFK6KRUWHVW3UHIL[�MDYD�ODQJ�6WULQJ�ZRUG���
����������3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�
VKRUWHVW�SUHIL[�RI�D�JLYHQ�VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ��

�)6� VHDUFK6KRUWHVW6XIL[�MDYD�ODQJ�6WULQJ�ZRUG���
����������3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�
VKRUWHVW�VXIL[�RI�D�JLYHQ�VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ��

�YRLG� VHW%DVLF/RJJHU����
����������$FWLYDWHV�WKH�GHIDXOW�EDVLF�ORJJHU��VWDQGDUG�RXWSXW��

�MDYD�ODQJ�6WULQJ� VKRUWHVW3UHIL[�MDYD�ODQJ�6WULQJ�ZRUG���
����������3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�
VKRUWHVW�SUHIL[�RI�D�JLYHQ�VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ��

�MDYD�ODQJ�6WULQJ� VKRUWHVW6XIL[�MDYD�ODQJ�6WULQJ�ZRUG���
����������3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�
VKRUWHVW�VXIL[�RI�D�JLYHQ�VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ��

�YRLG�ZULWH7R6WUHDP�MDYD�LR�'DWD2XWSXW6WUHDP�V���
����������:ULWHV�WKH�LQWHUQDO�UHSUHVHQWDWLRQ�RI�WKH�OH[LFRQ�LQWR�DQ�RXWSXW�
VWUHDP��

���
0HWKRGV�LQKHULWHG�IURP�FODVV�MDYD�ODQJ�2EMHFW�
FORQH��HTXDOV��ILQDOL]H��JHW&ODVV��KDVK&RGH��QRWLI\��QRWLI\$OO��WR6WULQJ��ZDLW��
ZDLW��ZDLW�
���
)LHOG�'HWDLO�
326B'()�
SXEOLF�VWDWLF�ILQDO�WUDQVLHQW�MDYD�ODQJ�6WULQJ�326B'()�

$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�SDUW�RI�VSHHFK�DWWULEXWH���
�
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6HH�$OVR���
&RQVWDQW�)LHOG�9DOXHV�

�

67(0B'()�
SXEOLF�VWDWLF�ILQDO�WUDQVLHQW�MDYD�ODQJ�6WULQJ�67(0B'()�

$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�VWHP�DWWULEXWH���
6HH�$OVR���
&RQVWDQW�)LHOG�9DOXHV�

�

685)$&(B'()�
SXEOLF�VWDWLF�ILQDO�WUDQVLHQW�MDYD�ODQJ�6WULQJ�685)$&(B'()�

$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�VXUIDFH�DWWULEXWH���
6HH�$OVR���
&RQVWDQW�)LHOG�9DOXHV�

�

,1)/B'()�
SXEOLF�VWDWLF�ILQDO�WUDQVLHQW�MDYD�ODQJ�6WULQJ�,1)/B'()�

$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�LQIOHFWLRQ�DWWULEXWH���
6HH�$OVR���
&RQVWDQW�)LHOG�9DOXHV�

�

0253+B'()�
SXEOLF�VWDWLF�ILQDO�WUDQVLHQW�MDYD�ODQJ�6WULQJ�0253+B'()�

$�FRQVWDQW�ZKLFK�VSHFLILHV�WKH�QDPH�RI�WKH�W\SH�IRU�UHSUHVHQWLQJ�PRUSKRORJLFDO�
LQIRUPDWLRQ���
6HH�$OVR���
&RQVWDQW�)LHOG�9DOXHV�

&RQVWUXFWRU�'HWDLO�
/H[LFRQ�
SXEOLF�/H[LFRQ���

&UHDWHV�DQ�HPSW\�/H[LFRQ��GHIDXOW�FRQVWUXFWRU����
0HWKRG�'HWDLO�
JHW*UDPPDU�
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SXEOLF�6K8*�JHW*UDPPDU���
5HWXUQV�WKH�JUDPPDU�DVVRFLDWHG�ZLWK�WKH�OH[LFRQ��
5HWXUQV���
WKH�JUDPPDU��6K8*�REMHFW��DVVRFLDWHG�ZLWK�WKH�OH[LFRQ�

�

JHW1XPEHU(QWULHV�
SXEOLF�LQW�JHW1XPEHU(QWULHV���

5HWXUQV�QXPEHU�RI�HQWLUHV�FXUUHQWO\�VWRUHG�LQ�WKH�OH[LFRQ���
5HWXUQV���
WKH�QXPEHU�RI�HQWULHV�VWRUHG�LQ�WKH�OH[LFRQ�

�

FRQWDLQV�
SXEOLF�ERROHDQ�FRQWDLQV�MDYD�ODQJ�6WULQJ�ZRUG��

5HWXUQV�D�ERROHDQ�YDOXH�LQGLFDWLQJ�LI�WKH�LQSXW�ZRUG�LV�LQFOXGHG�LQ�WKH�FXUUHQW�OH[LFRQ���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
WUXH�LI�WKH�LQSXW�ZRUG�LV�SUHVHQW�LQ�WKH�OH[LFRQ��RU�IDOVH�RWKHUZLVH��

�

VHDUFK�
SXEOLF�)6�VHDUFK�MDYD�ODQJ�6WULQJ�ZRUG��

5HWXUQV�OH[LFDO�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�LQSXW�ZRUG���
6SHFLILHG�E\���
VHDUFK�LQ�LQWHUIDFH�*HQHUDO/H[LFRQ�
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
D�IHDWXUH�VWUXFWXUH�RU�GLVMXQFWLRQ�RI�IHDWXUH�VWUXFWXUHV�ZKLFK�UHSUHVHQW�WKH�OH[LFDO�
LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�LQSXW�ZRUG��RU�QXOO�LI�WKH�LQSXW�ZRUG�LV�QRW�FRQWDLQHG�
LQ�WKH�OH[LFRQ�

�

FRQILJXUH/RJJHU�
SXEOLF�ERROHDQ�FRQILJXUH/RJJHU�MDYD�ODQJ�6WULQJ�/RJJHU3URSHUW\)LOH��

&RQILJXUH�WKH�ORJJHU�DFFRUGLQJ�WR�WKH�/RJJHU�SURSHUW\�ILOH��
3DUDPHWHUV���
/RJJHU3URSHUW\)LOH���WKH�SURSHUW\�ILOH�XVHG�IRU�FRQILJXULQJ�WKH�ORJJHU��
5HWXUQV���
WUXH�LI�WKH�FRQILJXUDWLRQ�ZDV�VXFFHVVIXO��RU�IDOVH�RWKHUZLVH��

�
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VHW%DVLF/RJJHU�
SXEOLF�YRLG�VHW%DVLF/RJJHU���

$FWLYDWHV�WKH�GHIDXOW�EDVLF�ORJJHU��VWDQGDUG�RXWSXW���
�

VHDUFK/RQJHVW3UHIL[�
SXEOLF�)6�VHDUFK/RQJHVW3UHIL[�MDYD�ODQJ�6WULQJ�ZRUG��

3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�ORQJHVW�SUHIL[�RI�D�JLYHQ�
VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
WKH�OH[LFDO�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�WKH�ORQJHVW�SUHIL[�RI�WKH�LQSXW�VWULQJ�IRXQG�
LQ�WKH�OH[LFRQ��RU�QXOO�LI�QR�VXFK�SUHIL[�ZDV�IRXQG��

�

ORQJHVW3UHIL[�
SXEOLF�MDYD�ODQJ�6WULQJ�ORQJHVW3UHIL[�MDYD�ODQJ�6WULQJ�ZRUG��

3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�ORQJHVW�SUHIL[�RI�D�JLYHQ�
VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
WKH�ORQJHVW�SUHIL[�RI�WKH�LQSXW�VWULQJ�IRXQG�LQ�WKH�OH[LFRQ��RU�QXOO�LI�QR�VXFK�SUHIL[�ZDV�
IRXQG��

�

VHDUFK6KRUWHVW3UHIL[�
SXEOLF�)6�VHDUFK6KRUWHVW3UHIL[�MDYD�ODQJ�6WULQJ�ZRUG��

3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�VKRUWHVW�SUHIL[�RI�D�JLYHQ�
VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
WKH�OH[LFDO�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�WKH�VKRUWHVW�SUHIL[�RI�WKH�LQSXW�VWULQJ�IRXQG�
LQ�WKH�OH[LFRQ��RU�QXOO�LI�QR�VXFK�SUHIL[�ZDV�IRXQG��

�

VKRUWHVW3UHIL[�
SXEOLF�MDYD�ODQJ�6WULQJ�VKRUWHVW3UHIL[�MDYD�ODQJ�6WULQJ�ZRUG��

3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�VKRUWHVW�SUHIL[�RI�D�JLYHQ�
VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ���



��
�

�
/H[LFRQ�ORRNXS�&RPSRQHQW�LQ�63UR87� ���

3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
WKH�VKRUWHVW�SUHIL[�RI�WKH�LQSXW�VWULQJ�IRXQG�LQ�WKH�OH[LFRQ��RU�QXOO�LI�QR�VXFK�SUHIL[�
ZDV�IRXQG��

�

VHDUFK6KRUWHVW6XIL[�
SXEOLF�)6�VHDUFK6KRUWHVW6XIL[�MDYD�ODQJ�6WULQJ�ZRUG��

3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�VKRUWHVW�VXIL[�RI�D�JLYHQ�
VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
WKH�OH[LFDO�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�WKH�VKRUWHVW�VXIL[�RI�WKH�LQSXW�VWULQJ�IRXQG�
LQ�WKH�OH[LFRQ��RU�QXOO�LI�QR�VXFK�VXIL[�ZDV�IRXQG��

�

VKRUWHVW6XIL[�
SXEOLF�MDYD�ODQJ�6WULQJ�VKRUWHVW6XIL[�MDYD�ODQJ�6WULQJ�ZRUG��

3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�VKRUWHVW�VXIL[�RI�D�JLYHQ�
VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
WKH�VKRUWHVW�VXIL[�RI�WKH�LQSXW�VWULQJ�IRXQG�LQ�WKH�OH[LFRQ��RU�QXOO�LI�QR�VXFK�VXIL[�ZDV�
IRXQG��

�

VHDUFK/RQJHVW6XIL[�
SXEOLF�)6�VHDUFK/RQJHVW6XIL[�MDYD�ODQJ�6WULQJ�ZRUG��

3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�ORQJHVW�VXIL[�RI�D�JLYHQ�
VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
WKH�OH[LFDO�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�WKH�ORQJHVW�VXIL[�RI�WKH�LQSXW�VWULQJ�IRXQG�
LQ�WKH�OH[LFRQ��RU�QXOO�LI�QR�VXFK�VXIL[�ZDV�IRXQG��

�

ORQJHVW6XIL[�
SXEOLF�MDYD�ODQJ�6WULQJ�ORQJHVW6XIL[�MDYD�ODQJ�6WULQJ�ZRUG��
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3HUIRUPV�D�ORRNXS�LQ�WKH�OH[LFRQ�LQ�RUGHU�WR�VHDUFK�IRU�WKH�ORQJHVW�VXIL[�RI�D�JLYHQ�
VWULQJ�LQFOXGHG�LQ�WKH�OH[LFRQ���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
WKH�ORQJHVW�VXIL[�RI�WKH�LQSXW�VWULQJ�IRXQG�LQ�WKH�OH[LFRQ��RU�QXOO�LI�QR�VXFK�VXIL[�ZDV�
IRXQG��

�

JHWBVWHPV�
SXEOLF�MDYD�ODQJ�6WULQJ>@�JHWBVWHPV�MDYD�ODQJ�6WULQJ�ZRUG��

5HWXUQV�DOO�VWHPV�DVVRFLDWHG�ZLWK�WKH�LQSXW�ZRUG���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
DQ�DUUD\�RI�VWHPV��RUQXOO�LI�WKH�ZRUG�LV�QRW�FRQWDLQHG�LQ�WKH�OH[LFRQ��

�

JHWBSRVBLQIRUPDWLRQ�
SXEOLF�MDYD�ODQJ�6WULQJ>@�JHWBSRVBLQIRUPDWLRQ�MDYD�ODQJ�6WULQJ�ZRUG��

5HWXUQV�SDUW�RI�VSHHFK�LQIRUPDWLRQ�IRU�WKH�LQSXW�ZRUG���
3DUDPHWHUV���
ZRUG���LQSXW�VWULQJ��
5HWXUQV���
DQ�DUUD\�RI�SDUW�RI�VSHHFK�WDJV��RUQXOO�LI�WKH�ZRUG�LV�QRW�FRQWDLQHG�LQ�WKH�OH[LFRQ��

�

ZULWH7R6WUHDP�
SXEOLF�YRLG�ZULWH7R6WUHDP�MDYD�LR�'DWD2XWSXW6WUHDP�V��
�������������������WKURZV�MDYD�LR�,2([FHSWLRQ�

:ULWHV�WKH�LQWHUQDO�UHSUHVHQWDWLRQ�RI�WKH�OH[LFRQ�LQWR�DQ�RXWSXW�VWUHDP���
3DUDPHWHUV���
V���DQ�RXWSXW�VWUHDP��
7KURZV���
MDYD�LR�,2([FHSWLRQ�

�

UHDG)URP)LOH�
SXEOLF�ERROHDQ�UHDG)URP)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH��
����������������������������6K8*�JUDPPDU��

5HDGV�D�OH[LFRQ�IURP�D�JLYHQ�ILOH��LQ�/H[LFRQ�VSHFLILF�IRUPDW����
3DUDPHWHUV���
ILOHQDPH���LV�WKH�QDPH�RI�WKH�LQSXW�ILOH��
JUDPPDU���LV�WKH�QDPH�RI�WKH�DVVRFLDWHG�JUDPPDU��



��
�

�
/H[LFRQ�ORRNXS�&RPSRQHQW�LQ�63UR87� ���

5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��DQG�IDOVH�LI�WKH�RSHUDWLRQ�IDLOHG��

�

VDYH7R)LOH�
SXEOLF�ERROHDQ�VDYH7R)LOH�MDYD�ODQJ�6WULQJ�ILOHQDPH��

:ULWHV�WKH�OH[LFRQ�WR�D�JLYHQ�ILOH��LQ�/H[LFRQ�VSHFLILF�IRUPDW����
3DUDPHWHUV���
ILOHQDPH���LV�WKH�QDPH�RI�WKH�RXWSXW�ILOH��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��DQG�IDOVH�LI�WKH�RSHUDWLRQ�IDLOHG��

�

UHDG)URP6WUHDP�
SXEOLF�YRLG�UHDG)URP6WUHDP�MDYD�QLR�%\WH%XIIHU�E��

5HDGV�WKH�LQWHUQDO�UHSUHVHQWDWLRQ�RI�WKH�OH[LFRQ�IURP�DQ�LQSXW�E\WH�EXIIHU���
3DUDPHWHUV���
E���DQ�LQSXW�E\WH�EXIIHU�

�

FRQVWUXFW%ORFNZLVH�
SXEOLF�YRLG�FRQVWUXFW%ORFNZLVH�MDYD�ODQJ�6WULQJ�ILOHQDPH��
�������������������������������MDYD�ODQJ�6WULQJ�(QWLWLHVILOH��
�������������������������������MDYD�ODQJ�6WULQJ�*UDPPDU)LOH��
�������������������������������MDYD�ODQJ�6WULQJ�2XWSXW)LOH��
�������������������������������MDYD�ODQJ�6WULQJ�/DQJ��
�������������������������������ERROHDQ�XVH6HULDOL]DWLRQ��

&RQVWUXFWV�D�FRPSUHVVHG�ELQDU\�UHSUHVHQWDWLRQ�RI�DQ�LQSXW�OH[LFRQ�LQ�WKH�63UR87�
VSHFLILF�;0/�)RUPDW��7KLV�FDQ�WDNH�VHYHUDO�PLQXWHV��1RWH��WKDW�WKLV�PHWKRG�UHDGV�WKH�
OH[LFRQ�LQSXW�ILOHV�SLHFH�E\�SLHFH�LQ�FRQWUDU\�WR�WKH�PHWKRG�FRQVWUXFW���
3DUDPHWHUV���
ILOHQDPH���LQSXW�OH[LFRQ�HQWU\�ILOH��LQ�;0/�IRUPDW���
(QWLWLHVILOH���D�ILOH�FRQWDLQLQJ�HQWLW\�PDSSLQJ�ZKLFK�DUH�XVHG�LQ�WKH�OH[LFRQ�ILOH��LQ�
;0/�IRUPDW���
*UDPPDU)LOH���LV�WKH�QDPH�RI�WKH�ILOH�FRQWDLQLQJ�WKH�DVVRFLDWHG�JUDPPDU��W\SH�
KLHUDUFK\���
2XWSXW)LOH���LV�WKH�ILOH�WR�ZKLFK�WKH�ELQDU\�UHSUHVHQWDWLRQ�ZLOO�EH�ZULWWHQ�WR��
/DQJ���LV�WKH�ODQJXDJH�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�OH[LFRQ��,I�LQWHQG�WR�XVH�WKH�
FRPSLOHG�UHVRXUFHV�LQ�63UR87P�WKH�XVH�IRU�WKH�WDJ�
JHUPDQ
��IRU�'XWFK�
QO
��DQG�IRU�
DQ\�RWKHU�ODQJXDJHV�DQ\�WDJ�\RX�OLNH��
XVH6HULDOL]DWLRQ���LV�D�IODJ�ZKLFK�VKRXOG�EH�VHW�WR�WUXH�LI�VWDQGDUG�-$9$�
VHULDOL]DWLRQ�PHFKDQLVP�LV�WR�EH�XVHG�IRU�ZULWLQJ�DQG�UHDGLQJ�WKLV�OH[LFRQ��IRU�
63UR87��VHW�WKLV�IODJ�WR�IDOVH����
�
,03257$17��7KHUH�DUH�VHYHUDO�SUHUHTXLVLWHV�ZKLFK�PXVW�VKRXOG�EH�IXOILOOHG�
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�
����$OO�W\SHV�DWWULEXWHV�ZKLFK�DSSHDU�LQ�WKH�OH[LFRQ�VRXUFH�ILOHV�PXVW�EH�SUHVHQW�LQ�WKH�

W\SH�KLHUDUFK\��*UDPPDU)LOH��DQG�WKH\�PXVW�EH�DSSURSULDWH��,I�WKLV�FRQGLWLRQ�GRHV�
QRW�DSSO\��WKHQ�WKH�FRPSLODWLRQ�SURFHVV�ZLOO�EH�DERUWHG�

�
����'RXEOH�HQWULHV�VKRXOG�EH�DYRLGHG��RWKHUZLVH�WKH�ODVW�RQH�RYHUZULWHV�WKH�SUHYLRXV�

RQHV�
�

FRQVWUXFW�
SXEOLF�YRLG�FRQVWUXFW�MDYD�ODQJ�6WULQJ�ILOHQDPH��
����������������������MDYD�ODQJ�6WULQJ�(QWLWLHVILOH��
����������������������MDYD�ODQJ�6WULQJ�*UDPPDU)LOH��
����������������������MDYD�ODQJ�6WULQJ�2XWSXW)LOH��
����������������������MDYD�ODQJ�6WULQJ�/DQJ��
����������������������ERROHDQ�XVH6HULDOL]DWLRQ��

&RQVWUXFWV�D�FRPSUHVVHG�ELQDU\�UHSUHVHQWDWLRQ�RI�DQ�LQSXW�OH[LFRQ�LQ�WKH�63UR87�
VSHFLILF�;0/�)RUPDW��7KLV�FDQ�WDNH�VHYHUDO�PLQXWHV��1RWH��WKDW�WKLV�PHWKRG�UHDGV�DQ�
HQWLUH�;0/�)LOH�LQWR�PHPRU\��LQ�FRQWUDU\�WR�WKH�PHWKRG�FRQVWUXFW���
3DUDPHWHUV���
ILOHQDPH���LQSXW�OH[LFRQ�HQWU\�ILOH��LQ�;0/�IRUPDW���
(QWLWLHVILOH���D�ILOH�FRQWDLQLQJ�HQWLW\�PDSSLQJ�ZKLFK�DUH�XVHG�LQ�WKH�OH[LFRQ�ILOH��LQ�
;0/�IRUPDW���
*UDPPDU)LOH���LV�WKH�QDPH�RI�WKH�ILOH�FRQWDLQLQJ�WKH�DVVRFLDWHG�JUDPPDU��W\SH�
KLHUDUFK\���
2XWSXW)LOH���LV�WKH�ILOH�WR�ZKLFK�WKH�ELQDU\�UHSUHVHQWDWLRQ�ZLOO�EH�ZULWWHQ�WR��
/DQJ���LV�WKH�ODQJXDJH�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKH�OH[LFRQ��,I�LQWHQG�WR�XVH�WKH�
FRPSLOHG�UHVRXUFHV�LQ�63UR87P�WKH�XVH�IRU�WKH�WDJ�
JHUPDQ
��IRU�'XWFK�
QO
��DQG�IRU�
DQ\�RWKHU�ODQJXDJHV�DQ\�WDJ�\RX�OLNH��
XVH6HULDOL]DWLRQ���LV�D�IODJ�ZKLFK�VKRXOG�EH�VHW�WR�WUXH�LI�VWDQGDUG�-$9$�
VHULDOL]DWLRQ�PHFKDQLVP�LV�WR�EH�XVHG�IRU�ZULWLQJ�DQG�UHDGLQJ�WKLV�OH[LFRQ��IRU�
63UR87��VHW�WKLV�IODJ�WR�IDOVH����
�
,03257$17��7KHUH�DUH�VHYHUDO�SUHUHTXLVLWHV�ZKLFK�PXVW�VKRXOG�EH�IXOILOOHG��
�
����$OO�W\SHV�DWWULEXWHV�ZKLFK�DSSHDU�LQ�WKH�OH[LFRQ�VRXUFH�ILOHV�PXVW�EH�SUHVHQW�LQ�WKH�

W\SH�KLHUDUFK\��*UDPPDU)LOH��DQG�WKH\�PXVW�EH�DSSURSULDWH��,I�WKLV�FRQGLWLRQ�GRHV�
QRW�DSSO\��WKHQ�WKH�FRPSLODWLRQ�SURFHVV�ZLOO�EH�DERUWHG��

�
����'RXEOH�HQWULHV�VKRXOG�EH�DYRLGHG��RWKHUZLVH�WKH�ODVW�RQH�RYHUZULWHV�WKH�SUHYLRXV�

RQHV�
�

�
�
�
�
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UHDG�
SXEOLF�ERROHDQ�UHDG�MDYD�ODQJ�6WULQJ�/H[LFRQ)LOH��
��������������������6K8*�*UDPPDU��

5HDGV�D�OH[LFRQ�IURP�D�JLYHQ�ILOH��1RWH��WKDW�WKLV�PHWKRG�LV�EDVHG�RQ�WKH�VWDQGDUG�
-$9$�VHULDOL]DWLRQ�PHFKDQLVP���
3DUDPHWHUV���
*UDPPDU���LV�WKH�DVVRFLDWHG�JUDPPDU��
5HWXUQV���
WUXH�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��DQG�IDOVH�LI�WKH�RSHUDWLRQ�IDLOHG��

�

UHDG/H[LFRQ�
SXEOLF�VWDWLF�/H[LFRQ�UHDG/H[LFRQ�MDYD�ODQJ�6WULQJ�/H[LFRQ)LOH��
����������������������������������6K8*�*UDPPDU��

5HDGV�D�OH[LFRQ�IURP�WKH�ILOH��1RWH��WKDW�WKLV�PHWKRG�LV�EDVHG�RQ�WKH�VWDQGDUG�-$9$�
VHULDOL]DWLRQ�PHFKDQLVP���
3DUDPHWHUV���
*UDPPDU���LV�WKH�DVVRFLDWHG�JUDPPDU��
5HWXUQV���
D�/H[LFRQ�REMHFW�LI�WKLV�RSHUDWLRQ�ZDV�VXFFHVIXOO��DQG�QXOO�LI�WKH�RSHUDWLRQ�IDLOHG��

�

JHW/DQJXDJH�
SXEOLF�MDYD�ODQJ�6WULQJ�JHW/DQJXDJH���

5HWXUQV�WKH�ODQJXDJH�DVVRFLDWHG�ZLWK�WKH�OH[LFRQ���
5HWXUQV���
WKH�ODQJXDJH�DVVRFLDWHG�ZLWK�WKH�OH[LFRQ�

�

&KHFN&RQVLVWHQF\�
SXEOLF�MDYD�XWLO�$UUD\/LVW�&KHFN&RQVLVWHQF\�6K8*�JUDPPDU��

7KLV�IXQFWLRQ�SHUIRUPV�D�FRQVLVWHQF\�FKHFN�LQ�RUGHU�WR�WHVW�LI�DOO�IHDWXUH�VWUXFWXUH�W\SHV�
DQG�DWWULEXWHV�XVHG�E\�WKH�OH[LFRQ��DOVR�W\SHV�DSSHDULQJ�LQ�WKH�OH[LFRQ�HQWULHV��
FRPSRQHQW�DUH�SUHVHQW�LQ�WKH�JLYHQ�W\SH�KLHUDUFK\���
3DUDPHWHUV���
JUDPPDU���REMHFW�FRQWDLQLQJ�D�W\SH�KLHUDUFK\�IRU�WHVWLQJ�WKH�FRQVLVWHQF\��
5HWXUQV���
DQ�DUUD\�OLVW�RI�6WULQJ�FRQWDLQLQJ�DOO�LQFRQVLVWHQFLHV��,I�QR�LQFRVLVWHQFLHV�ZHUH�IRXQG��
WKH�DUUD\�OLVW�ZLOO�EH�HPSW\��

�

�
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FKHFN&RQVLVWHQF\'HHSHU�
SXEOLF�MDYD�XWLO�$UUD\/LVW�FKHFN&RQVLVWHQF\'HHSHU�6K8*�JUDPPDU��

7KLV�IXQFWLRQ�SHUIRUPV�D�VSHFLDO�FRQVLVWHQF\�FKHFN�LQ�RUGHU�WR�WHVW�LI�DOO�W\SHV�DWWULEXHV�
DSSHDULQJ�LQ�WKH�OH[LFRQ�HQWULHV�DUH�SUHVHQW�LQ�WKH�JLYHQ�W\SH�KLHUDUFK\�DQG�LI�WKH\�DUH�
DSSURSULDWH���
3DUDPHWHUV���
JUDPPDU���REMHFW�FRQWDLQLQJ�D�W\SH�KLHUDUFK\�IRU�WHVWLQJ�WKH�FRQVLVWHQF\��
5HWXUQV���
DQ�DUUD\�OLVW�RI�HUURUV��,I�QR�LQFRVLVWHQFLHV�ZHUH�IRXQG��WKH�DUUD\�OLVW�ZLOO�EH�HPSW\��

�

VHDUFK�
SXEOLF�ERROHDQ�VHDUFK�MDYD�ODQJ�6WULQJ�ZRUG��
����������������������MDYD�XWLO�$UUD\/LVW�DO/LVW��

6SHFLILF�VHDUHFK�IXQFWLRQ�XVHG�E\�63UR87��GR�QRW�XVH�LW���
�

�


