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%UDXQ�%ODQTXHW�� -��� ������ 3DQW� 6RFLRORJ\�� 7KH� 6WXG\� RI� 3ODQW� &RPPXQLWLHV��
/RQGRQ��+DIQHU

&KHQ��*��	�+D\��*��-���������$�6XSSRUW�9HFWRU�5HJUHVVLRQ�$SSURDFK�WR�(VWLPDWH�
)RUHVW�%LRSK\VLFDO�3DUDPHWHUV�DW�WKH�2EMHFW�/HYHO�8VLQJ�$LUERUQH�/LGDU�
7UDQVHFWV�DQG�4XLFNELUG�'DWD��3KRWRJUDPHWULF�(QJLQHHULQJ�DQG�5HPRWH�
6HQVLQJ��9ROXPH�����+DO������� ����

)ORULGD�DQG�:LOGOLIH�&RQYHUVDWLRQ�&RPPLVLRQ��������,PSRUWDQFH�RI�6HDJUDVV��
>GDULQJ@�'LDNVHV�SDGD�ODPDQ���
KWWSV���P\IZF�FRP�UHVHDUFK�KDELWDW�VHDJUDVVHV�LQIRUPDWLRQ�LPSRUWDQFH�
��-DQXDUL������SXNXO�������:,%�

*UHHQ��(��3��	�6KRUW��)��7���������:RUOG�$WODV�RI 6HDJUDVVHV��%HUNHOH\��8QLYHUVLW\�
RI�&DOLIRUQLD�3UHVV�

+DGL��6���������$QDOLVLV�5HJUHVL��<RJ\DNDUWD��$QGL�2IIVHW�

+DIL]W��0��	�'DQRHGRUR��3���������.DMLDQ�3HQJDUXK�.RUHNVL�.RORP�$LU�SDGD�&LWUD�
0XOWLVSHNWUDO� :RUOGYLHZ��� XQWXN� 3HPHWDDQ� +DELWDW� %HQWLN� GL� 3XODX�
.HPXMDQ� .HSXODXDQ� .DULPXQMDZD� .DEXSDWHQ� -HSDUD�� 3URVLGLQJ�
3HUWHPXDQ�,OPLDK�7DKXQDQ�

+DVWLH�� 7��� 7LEVKLUDQL�� 5��	� )ULHGPDQ�� -�� +��� ������ 7KH� (OHPHQWV� RI� 6WDWLVWLFDO�
/HDUQLQJ���'DWD�0LQLQJ��,QIHUHQFH��DQG�3UHGLFWLRQ���QG�HG����1HZ�<RUN��
6SULQJHU�9HUODJ�

+HPPLQJD��0��$��	�'XDUWH��&��0���������6HDJUDVV�(FRORJ\���VW�HG��&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV�

+RVVDLQ��0��6���%XMDQJ��-��6���=DNDULD��0��+��	�+DVKLP��0���������7KH�$SSOLFDWLRQ�
RI�5HPRWH� 6HQVLQJ� WR� 6HDJUDVV� 6HFRV\VWHPV��$Q�2YHUYLHZ� DQG� )XWXUH�
5HVHDUFK�3URVSHFWV��,QWHUQDWLRQDO�-RXUQDO�RI�5HPRWH�6HQVLQJ��9ROXPH�����
+DO�����± ����

-HQVHQ�� -�� 5��� ������ 5HPRWH� 6HQVLQJ� RI� WKH� (QYLURQWPHQW�� $Q� (DUWK� 5HVRXUFH�
3HUVSHFWLYH��V�O���.��(��&ODUNH��(G���3ULQWLFH�+DOO�

.D\��6���+HGOH\��-��'��	�/DYHQGHU��6���������6XQ�*OLQW�&RUUHFWLRQ�RI�+LJK�DQG�/RZ�
6SDWLDO�5HVROXWLRQ�,PDJHV�RI�$TXDWLF�6FHQHV��D�5HYLHZ�RI�0HWKRGV�IRU�
9LVLEOH�DQG�1HDU�,QIUDUHG�:DYHOHQJWKV��0'3,�-RXUQDO�5HPRWH�6HQVLQJ��
+DO������� ����
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.OH\QKDQV��7���0RQWDQDUR��0���*HUDFH��$��	�.DQDQ��&���������3UHGLFWLQJ�7RS�RI�
$WPRVSKHUH�7KHUPDO�5DGLDQFH�8VLQJ�0(55$���$WPRVSKHULF�'DWD�ZLWK�
'HHS�/HDUQLQJ��0'3,�5HPRWH�6HQVLQJ��9ROXPH���

/LOOHVDQG��7��0��	�.LHIHU��5��:���������5HPRWH�6HQVLQJ�DQG�,PDJH�,QWHUSUHWDWLRQ��
V�O��-KRQ�:LOOH\�	�6RQV�

/\RQV��0���3KLQQ��6� 	�5RHOIVHPD��&���������,QWHJUDWLQJ�4XLFNELUG�0XOWL�6SHFWUDO�
6DWHOOLWH�DQG�)LHOG�'DWD�0DSSLQJ�%DWK\PHWU\��6HDJUDVV�&RYHU��6HDJUDVV�
6SHFLHV�DQG�&KDQJH�LQ�0RUHWRQ�%D\��$XVWUDOLD�LQ������DQG�������0'3,�
-RXUQDO�5HPRWH�6HQVLQJ�

0F.HQ]LH��/���)LQNEHLQHU��0��	�.LUNPDQ��+�� ������6HDJUDVV�0DSSLQJ�0HWKRGV��
*OREDO�6HDJUDVV�5HVHDUFK�0HWKRGV��(OVHYLHU��+DO����������

0XWDQJD��2���$GDP��(��	�&KR��0��$���������+LJK�'HQVLW\�%LRPDVV�(VWLPDWLRQ�IRU�
:HWODQG� 9HJHWDWLRQ� XVLQJ� :RUOG9LHZ��� ,PDJHU\� DQG� 5DQGRP� )RUHVW�
5HJUHVVLRQ� $OJRULWKP�� ,QWHUQDWLRQDO� -RXUQDO� RI� $SSOLHG� (DUWK�
2EVHUYDWLRQ�DQG�*HRLQIRUPDWLRQ��+DO������� ����

3KLQQ��6���5RHOIVHPD��&���'HNNHU��$���%URQGR��9���	�$QVWHH�� -�� ������0DSSLQJ�
VHDJUDVV�VSHFLHV��FRYHU�DQG�ELRPDVV�LQ�VKDOORZ�ZDWHUV��$Q�DVVHVVPHQW�RI�
VDWHOOLWH� PXOWL�VSHFWUDO� DQG� DLUERUQH� K\SHU�VSHFWUDO� LPDJLQJ� V\VWHPV� LQ�
0RUHWRQ�%D\��$XVWUDOLD��5HPRWH�6HQVLQJ� IRU�(QYLURQWPHQW��+DO������� �
�����

3ODQHW�/DEV��������3ODQHW�,PDJHU\�3URGXFW�6SHFLILFDWLRQ��V�O��3ODQHW�/DE�,QF�

5RHOIVHPD��&��0��HW�DO���������0XOL�7HPSRUDO�0DSSLQJ�RI�6HDJUDVV�&RYHU��6SHFLHV��
DQG�%LRPDVV��$�6HPL�$XWRPDWHG�2EMHFW�%DVHG�,PDJH�$QDO\VLV�$SSURDFK��
5HPRWH�6HQVLQJ�RI�(QYLURQWPHQW��9ROXPH������+DO����������

5RHOIVHPD��&��0���3KLQQ��6��5���8GX\��1��	�0D[ZHOO��3���������$Q�LQWHJUDWHG�ILHOG�
DQG�UHPRWH�VHQVLQJ�DSSURDFK�IRU�PDSSLQJ�6HDJUDVV�&RYHU��0RUHWRQ�%D\��
$XVWUDOLD��-RXUQDO�RI�6SDWLDO�6FLHQFH��9ROXPH����

6DHQJDU�� 3��� *DUWVLGH�� '��	� )XQJH�6PLWK�� 6��� ������$�0DQJURYH� DQG� 6HDJUDVV�
(FRV\VWHP� DQG� 7KHLU� /LQNHG� WR� )LVKHULHV� DQG� )LVKHULHV� 0DQDJHPHQW��
%DQJNRN��)$2�81�5HJLRQDO�2IILFH�IRU�$VLD�DQG�7KH�3DVLILF�

6FKZHLGHU�� 0DUFHO�� /HOWDR�� 3HGUR� -��� 6XHVV�� 6WHIDQ�� 6HQI�� &RUQHOLXV�� +RVWHUW��
3DWULFN�� ������ (VWLPDWLQJ� )UDFWLRQDO� 6KUXE� &RYHU� 8VLQJ� 6LPXODWHG�
(Q0$3� 'DWD�� $� &RPSDULVRQ� RI� 7KUHH� 0DFKLQH� /HDUQLQJ� 5HJUHVVLRQ�
7HFKQLTXHV��0'3,�-RXUQDO�5HPRWH�6HQVLQJ��+DO������������
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9DQ�GHU�/LQGHQ��6���5DEH��$���+HOG��0���:LUWK��)���6XHVV��6���2NXMHQL��$���+RVWHUW��
3��� ������ LPDJH690� 5HJUHVVLRQ�� 0DQXDO� IRU� $SSOLFDWLRQ�� LPDJH690�
YHUVLRQ�������%HUOLQ��+XPEROGW�8QLYHUVLWlW�]X�%HUOLQ��*HUPDQ\�

9HUUHOVW��-RFKHP��0XQR]��-RUGL��$ORQVR��/XLV��'LOHJLGR��-HVXV��5LYHUD��-XDQ�3DEOR��
&DPSV�9DOOV�� *XVWDYR�� 0RUHQR�� -RVH�� ����� 0DFKLQH� /HDUQLQJ�
5HJUHVVLRQ� $OJRULWKPV� IRU� %LRSK\VLFDO� 3DUDPHWHU� 5HWULHYDO��
2SSRUWXQLWLHV�IRU�6HQWLQHO���DQG�����5HPRWH�6HQVLQJ�RI�(QYLURQPHQW��+DO��
��������

:LFDNVRQR��3���������7KH�8VH�RI�,PDJH�5RWDWLRQV�RQ�0XOWLVSHFWUDO�EDVHG�%HQWKLF�
+DELWDWV�0DSSLQJ��%DOL����WK�%LHQQLDO�&RQIHUHQFH�RI�3DQ�2FHDQ�5HPRWH�
6HQVLQJ�&RQIHUHQFH��3256(&��
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