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%LEOLRJUDSK\� DQG� 5HIHUHQFH� /LVW�
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&XUYHV� RI� &RQVWDQW� :LGWK�� ������� ���0LQ�� &RORU��
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7HDFKHU� ��� ������� �����
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������� �� ����0LQ�� &RORU�� ,QWHUQDWLRQDO� )LOP�
%XUHDX��

(4XLGHFRPSRVDEOH� 3RO\JRQV�� ���� ����0LQ�� &RORU��
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,QWHUQDWLRQDO� )LOP� %XUHDX��
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0LQ�� &RORU�� ,QWHUQDWLRQDO� )LOP� %XUHDX��

/HW� 8V�7HDFK� *XHVVLQJ�� ������� ���0LQ�� &RORU��
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(QF\FORSHGLD� %ULWDQQLFD� (GXFDWLRQDO� &RUSRUDWLRQ��
�5HYLHZ�� 0DWK�� 7HDFKHU� ��� ������� ������
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8QLYHUVLW\� 0HGLD��

0RGHOOLQJ� 6XUYH\V�� ������� ���0LQ�� &RORU���
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&RORU�� 0RGHUQ�)LOP� 5HQWDOV��

3ODWHDX
V� 3UREOHP�� $�)LOP� E\�6U�� 5LWD� (KUPDQQ��
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0DWK�� 0RQWKO\���� ������� ������������

6LHUSLQVNL
V� &XUYH�)LOOV� 6SDFH�� ������� �� ����0LQ��
&RORU�� ,QWHUQDWLRQDO� )LOP� %XUHDX��
6LPLODU� 7ULDQJOHV�� ������� �� ����0LQ�� &RORU��
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6WDWLVWLFV� DQG� 3UREDELOLW\� ,,,�� ���� 0LQ�� %:��
2SHQ�8QLYHUVLW\��
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0LQ�� DQG� ���0LQ�� %:�� 0RGHUQ�)LOP� 5HQWDOV��

7KH�0XVLF� RI� WKH� 6SKHUHV�� ������� ���0LQ�� &RORU��
7LPH�/LIH� 0XOWLPHGLD��

7KH�1DWXUH� RI� 'LJLWDO� &RPSXWLQJ�� ���� 0LQ�� %:��
8QLYHUVLW\� 0HGLD��

7KH�3HUIHFWLRQ� RI�0DWWHU�� 0F*UDZ�+LOO� )LOPV��

7KH��6HDUFK� IRU� 6ROLG� *URXQG�� ������� ���0LQ�� %:��
0RGHUQ�)LOP� 5HQWDOV��

7KH�6HYHQ� %ULGJHV� RI�.�QLJVEHUJ�� ������� ��0LQ��
&RORU�� ,QWHUQDWLRQDO� )LOP� %XUHDX��

7KH� 6WUXFWXUH� RI� D� &RPSXWHU�� ���� 0LQ�� %:�� 2SHQ�
8QLYHUVLW\��

7RSRORJ� �� ������� ��0LQ�� &RORU�� 0DFPLOODQ� )LOPV��

7RSRORJ\�� ������� ���0LQ�� %:�� 0RGHUQ�)LOP�
5HQWDOV�� �5HYLHZ�� $PHU��0DWK�� 0RQWKO\���� �������
������

7RSRORJ\� 6RPH�+LVWRULFDO� &RQFHSWV�� ���� ����0LQ��
&RORU�� 5LFKDUG� &OLQH� )LOP� 3URGXFWLRQV��

7ULR� IRU�7KUHH� $QJOHV�� ��� 0LQ�� &RORU��
,QWHUQDWLRQDO� )LOP� %XUHDX��

7XUQLQJ� D� 6SKHUH� ,QVLGH� 2XW�� ������� ���0LQ��
&RORU�� ,QWHUQDWLRQDO� )LOP� %XUHDX�� �5HYLHZV��
$PHU��0DWK�� 0RQWKO\���� ������� ��������� 0DWK��
7HDFKHU� ��� ������� �����

9LHZ�)URP�WKH� 3HRSOH� :DOO�� ������� ���0LQ�� &RORU��
(QF\FORSHGLD� %ULWDQQLFD� (GXFDWLRQDO� &RUSRUDWLRQ��

:HDWKHU� WKH� 1XPEHUV�� 8QLYHUVLW\� RI� ,QGLDQD�
$XGLRYLVXDO� /LEUDU\��

:KDW�LV� D� /LPLW"� ���� 0LQ�� %:�� 2SHQ�8QLYHUVLW\��

:KDW�LV� D� 6HW"� 3DUW� ,� 	�,,�� ������� ���0LQ��
&RORU�� 0RGHUQ�)LOP� 5HQWDOV�� �5HYLHZ�� $PHU��0DWK��
0RQWKO\���� ������� ������

:KDW�LV� 0DWKHPDWLFV� DQG�+RZ�'R�:H�7HDFK� LW"�
������� ���0LQ�� %:�� 0RGHUQ�)LOP� 5HQWDOOV��

=RRPV�RQ� 6HOI�6LPLODU� )LJXUHV�� ������� ��0LQ��
&RORU�� ,QWHUQDWLRQDO� )LOP� %XUHDX��

$GGUHVVHV� RI� 'LVWULEXWRUV��

$�,�0�6��� ���� -XVWLQ� $YHQXH�� *OHQGDOH�� &$��������

,QWHUQDWLRQDO� )LOP� %XUHDX�� ���� 6RXWK�0LFKLJDQ�
$YHQXH�� &KLFDJR�� ,/� �������

0F*UDZ�+LOO� )LOPV�� 0F*UDZ�+LOO� %RRN�&RPSDQ\������
:HVW���QG� 6WUHHW�� 1HZ�<RUN�� 0<��������

0RGHUQ�)LOP� 5HQWDOV�� ����� 1HZ�+\GH�3DUN� 5RDG�� 1HZ�
+\GH�3DUN�� 1<��������

0RRG\�,QVWLWXWH� RI� 6FLHQFH�� ������ (DVW� :DVKLQJWRQ�
%RXOHYDUG�� :KLWWLHU�� &$��������

,QGLDQD� 8QLYHUVLW\� $XGLRYLVXDO� /LEUDU\��
%ORRPLQJWRQ�� ,1� �������

:DUG
V� 0RGHUQ�/HDUQLQJ� $LGV�'LYLVLRQ�� 3�2�� %R[�
������ 5RFKHVWHU�� 1<��������

8QLYHUVLW\� 0HGLD�� ���� 6RXWK�$FDFLD�� %R[������
6RODQD� %HDFK�� &$��������

3\UDPLG�)LOPV�� 3�2�� %R[� ������ 6DQWD� 0RDWLFD�� &$�
�������

(GXFDWLRQDO� 6ROXWLRQV�� ,QF��� ��� )LIWK� $YHQXH�� 1HZ�
<RUN�� 1<��������

%DQFKRII�6WUDXVV� 3URGXFWLRQV�� ,QF��� 3�2�� %R[�������
(DVW� 6LGH� 6WDWLRQ�� 3URYLGHQFH�� 5,� �������

0DFPLOODQ� )LOPV�� ,QF��� ���0DF4XHVWHQ� 3DUNZD\�
6RXWK�� 0W�� 9HUQRQ�� 1<��������

(QF\FORSHGLD� %ULWDQQLFD� (GXFDWLRQDO� &RUSRUDWLRQ��
���� 1RUWK�0LFKLJDQ� $YHQXH�� &KLFDJR�� ,/� �������

'DYLG� 1XOVHQ� (QWHUSULVHV�� ����� 3LFR� %RXOHYDUG��
6DQWD� 0RQLFD�� &$��������

7KH�0HGLD� *XLOG�� ���� 6RXWK�$FDFLD�� %R[������ 6RODQD�
%HDFK�� &$��������

&RURQHW� )LOPV�� ��� (DVW� 6RXWK�:DWHU�6WUHHW��
&KLFDJR�� ,/� �������

3LFWXUD� )LOP� &R��� ���� �WK�$YHQXH�� 1HZ�<RUN�� 1<�
�������

%)$�(GXFDWLRQDO� 0HGLD�� ����� 0LFKLJDQ� $YHQXH�� 3�2��
%R[� ������ 6DQWD� 0RQLFD�� &$��������

7LPH�/LIH� 0XOWLPHGLD�� 7LPH�DQG� /LIH� %XLOGLQJ�� 1HZ�
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&��� &HQWHU� 6HFWLRQ� -DQXDU\�

<RUN��1<��������
&KXUFKLOO� )LOPV�� ���� 1RUWK�5REHUWVRQ� %RXOHYDUG��
/RV� $QJHOHV�� &$��������

:DOW�'LVQH\� (GXFDWLRQDO� 0HGLD� &RPSDQ\������ 6RXWK�
%XHQD�9LVWD� 6WUHHW�� %XUEDQN�� &$��������

&RQWHPSRUDU\�0F*UDZ�+LOO� )LOPV�� �����$YHQXH�RI� WKH�
$PHULFDV�� 1HZ�<RUN�� 1<��������

6XSSOLHUV� RI� &ODVVURRP� $LGV�

7KH�0DWK�*URXS�� ,QF��� ���� (DVW� ��WK� 6WUHHW��
0LQQHDSROLV�� 01��������

8QLTXH� SX]]OHV� DQG� FDUG� JDPHV�� 'HVLJQHG� IRU�
HOHPHQWDU\� VFKRRO� HQULFKPHQW�� PDQ\�DUH� IOH[LEOH�
HQRXJK�WR� EH� RI� LQWHUHVW� WR� DGXOWV� DV� ZHOO��

/DQR� &RPSDQ\������� *URVV� 5RDG�� 'H[WHU�� 0,��������
���������������

0DWKHPDWLFDO� YLVXDO� DLGV� �VROLGV��
WUDQ�VSDUHQFLHV�� JUDSKLQJ� DLGV�� WRJHWKHU� ZLWK�
YDULRXV� JDPHV�DQG� SUREDELOLW\� PRGHOV��

0DWK�6KRS�� ,QF��� �� %ULGJH� 6WUHHW�� :DWHUWRZQ��0$�
�������

$�IXOO� UDQJH� RI� FXUULFXOXP� HQULFKPHQW�PDWHULDO�
IRU� HOHPHQWDU\�� MXQLRU� DQG� VHQLRU� KLJK� VFKRRO�
PDWKHPDWLFV�� ,QFOXGHV� VHYHUDO� JDPHV�DQG�
SX]]OHV� RI� XVH� LQ� LQWURGXFWRU\� FROOHJH�
PDWKHPDWLFV��

,QWHUQDWLRQDO� )LOP� %XUHDX�� ,QF��� ���� 6RXWK�
0LFKLJDQ� $YHQXH���&KLFDJR�� ,/� �������

7KH�PDMRU� $PHULFDQ�GLVWULEXWRU� RI�PDWKHPDWLFV�
ILOPV�� 7KH� FXUUHQW� OLVW� LQFOXGHV� QHDUO\� ���
ILOPV� DW� WKH� KLJK� VFKRRO� DQG� FROOHJH� OHYHO��
HDFK� RI�ZKLFK�PD\�EH� HLWKHU� SXUFKDVHG� RU�
UHQWHG��

<RGHU� ,QVWUXPHQWV�� (DVW� 3DOHVWLQH�� 2+��������
��������������� ���������������

7ZR�XQLTXH� JHRPHWULF� FRQVWUXFWLRQ� VHWV� IRU�
SODQH� DQG� VROLG� JHRPHWU\��

&XLVHQDLUH� &R�� RI�$PHULFD�� ,QF��� ��� &KXUFK�6WUHHW��
1HZ�5RFKHOOH�� 1<��������

6HQVRU\� DSSDUDWXV� GHVLJQHG� IRU� HOHPHQWDU\�
VFKRROV�� VRPH�RI�ZKLFK� �H�J��� JHRERDUGV��
SRO\KHGUDO� VWUXFWXUHV�� ZRXOG� EH� VXLWDEOH� WR�
FRXUVHV� LQ�PDWKHPDWLFV� DSSUHFLDWLRQ��

/D3LQH� 6FLHQWLILF� &RPSDQ\��'HSDUWPHQW�%���� �����
6RXWK� .QR[�$YHQXH�� &KLFDJR�� ,/� ������� ���� &KHVWQXW�
6WUHHW�� 1RUZRRG��1-�������� ���� 3DUNHU� 6WUHHW��
%HUNHOH\�� &$�������� %R[� ���� 3RVWDO� 6WDWLRQ� 8���
7RURQWR�� &DQDGD� 0�=��0���

$Q�H[WHQVLYH� RIIHULQJ� RI�PRGHOV�� WHDFKLQJ� DLGV��
JDPHV�� DQG� DXGLR�YLVXDO� PDWHULDOV� IRU�
HOHPHQWDU\�� KLJK� VFKRRO� DQG� EHJLQQLQJ� FROOHJH�
PDWKHPDWLFV�� 0DWKHPDWLFV� FDWDORJXH� H[FHHGV� ����
SDJHV��

*H\HU�,QVWUXFWLRQDO� $LGV� &R��� ,QF��� 3�2�� %R[�������
)RUW� :D\QH��,1� �������

$� ODUJH� FROOHFWLRQ� RI�PRGHOV�� JDPHV�� ERRNV� DQG�
FODVVURRP� DLGV� IRU� KLJK� VFKRRO� DQG� HOHPHQWDU\�
FROOHJH� FRXUVHV��

&UHDWLYH� 3XEOLFDWLRQV�� ����� (DVW� %D\VKRUH� 5RDG��
3�2�� %R[� ������� 3DOR� $OWR�� &$�������� ����������
�������

$Q�DWWUDFWLYH� ����SDJH� FDWDORJXH� RI�
PDWKHPDWLFDO� ERRNV�� PRGHOV�� JDPHV�� SRVWHUV��
FRQVWUXFWLRQ� VHWV�� DQG� SX]]OHV� IRU� DOO� JUDGH�
OHYHOV�� 7KH�SUHPLHU� VRXUFH� IRU�PDWKHPDWLFV�
HQULFKPHQW�PDWHULDO��

,QTXLU\� $XGLR�9LVXDOV�� �����:HVW�)DUUDJXW� $YHQXH��
&KLFDJR�� ,/� �������

)LOPVWULSV� DQG� WUDQVSDUHQFLHV� IRU� KLJK� VFKRRO�
DOJHEUD� WRSLFV��

(GXFDWLRQDO� $XGLR� 9LVXDO�� ,QF��� 3OHDVDQWYLOOH�� 1<�
�������

7UDQVSDUHQFLHV� DQG�JDPHV� IRU� DOJHEUD�� JHRPHWU\�
FD�OFXOXV� DQG� VWDWLVWLFV��

:�+�� )UHHPDQ�DQG� &RPSDQ\������ 0DUNHW�6WUHHW�� 6DQ�
)UDQFLVFR�� &$��������

2IISULQWV� RI� 6FLHQWLILF� $PHULFDQ�DUWLFOHV��

'DYLG� 1XOVHQ� (QWHUSULVHV�� ����� 3LFR� %RXOHYDUG��
6DQWD� 0RQLFD�� &$��������

7KUHH� ���PLQXWH�� ��PP�FRORU� ILOPV� ��&XUYHV���
�'LPHQVLRQ��� �/RRN�$JDLQ��� IRU� UHQW� RU�
SXUFKDVH��

3RSXODU� 6FLHQFH� $XGLR�9LVXDOV�� ,QF��� �����
5DYHQVZRRG�$YHQXH�� &KLFDJR�� ,/� �������

)LOPVWULSV� DQG� RYHUKHDG� WUDQVSDUHQFLHV��
SULQFLSDOO\� LQ� KLJK� VFKRRO� PDWKHPDWLFV�
�JHRPHWU\�� DOJHEUD�� HOHPHQWDU\� IXQFWLRQV���

7LPH�/LIH� )LOPV�� ���:HVW���WK� 6WUHHW�� 1HZ�<RUN�� 1�
�������� ����������������

1XPHURXV�%%&�SURGXFHG� ���PLQXWH� ��PP�%�	�:�
ILOPV� RQ� WRSLFV� UDQJLQJ� IURP�LQHTXDOLWLHV� WR�
PDWULFHV��

(GPXQG�6FLHQWLILF� &RPSDQ\������� (GVFRUS� %XLOGLQJ��
%DUULQJWRQ�� 1-�������� ����������������

5HIHUHQFHV�

6XUYH\�0RQRJUDSKV�

%RHKP��*HRUJH�$�:�� 7KH�1HZ�:RUOG�RI� 0DWKHPDWLFV��
7KH�'LDO� 3UHVV�� 1HZ�<RUN�� ������

&RXUDQW�� 5LFKDUG� DQG�5REELQV�� +HUEHUW�� :KDW�LV�
0DWKHPDWLFV"� 2[IRUG�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN��
������

'DQW]LJ�� 7RELDV�� 1XPEHU��WKH� /DQJXDJH� RI� 6FLHQFH�
�WK� HG�� )UHH� 3UHVV�� 1HZ�<RUN�� ������

*DUGLQJ�� /DUV�� (QFRXQWHU� ZLWK� 0DWKHPDWLFV��
6SULQJHU�9HUODJ�� 1HZ�<RUN�� ������

+HUVWHLQ�� ,�1�� DQG�.DSODQVN\�� ,�� 0DWWHUV�
0DWKHPDWLFDO�� +DUSHU� DQG� 5RZ��1HZ�<RUN�� ������

.KXUJLQ�� <D�� 'LG� <RX�"6\� 0DWKHPDWLFV"� 0,5�
3XEOLVKHUV�� 0RVFRZ��5XVVLD�� ������

.OLQH�� 0RUULV�� 0DWKHPDWLFV�� 7KH�/RVV� RI�
&HUWDLQW\�� 2[IRUG�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN��
������

3HGRH�� 'DQLHO�� 7KH�*HQWOH� $UW� RI�0DWKHPDWLFV��
0DFPLOODQ�� 5LYHUVLGH�� 1HZ�-HUVH\�� ������ ������

5DGHPDFKHU�� +DQV� DQG� 7RHSOLW]�� 2WWR�� 7KH�
(QMR\PHQW�RI� 0DWKHPDWLFV�� 3ULQFHWRQ� 8QLYHUVLW\�
3UHVV�� 3ULQFHWRQ�� 1HZ�-HUVH\�� ������

6DZ\HU�� :�:�� ,QWURGXFLQJ� 0DWKHPDWLFV�� ��YROV��
3HQJXLQ� %RRNV�� 1HZ�<RUN�� ���������

6LQJK�� -DJMLW�� *UHDW� ,GHDV� RI�0RGHUQ�0DWKHPDWLFV��
7KHLU� 1DWXUH� DQG� 8VH�� 'RYHU�� 1HZ�<RUN�� ������
+XWFKLQVRQ� DQG� &RPSDQ\��/RQGRQ�� (QJODQG�� ������

6WHLQ�� 6KHUPDQ�.�� 0DWKHPDWLFV�� 7KH�0DQ�PDGH�
8QLYHUVH�� $Q�,QWURGXFWLRQ� WR� WKH� 6SLULW� RI�
0DWKHPDWLFV�� 7KLUG� (GLWLRQ�� :�+�� )UHHPDQ�� 6DQ�
)UDQFLVFR�� &DOLIRUQLD�� ������

6WHLQKDXV�� +XJR�� 0DWKHPDWLFDO� 6QDSVKRWV�� �QG�HG��
2[IRUG�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������

6WHZDUW�� ,DQ�� &RQFHSWV� RI�0RGHUQ�0DWKHPDWLFV��
3HQJXLQ� %RRNV�� 1HZ�<RUN�� ������

:KLWHKHDG�� $OIUHG� 1RUWK�� $Q�,QWURGXFWLRQ� WR�
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����� &HQWHU� 6HFWLRQ� &���

0DWKHPDWLFV�� 2[IRUG�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN��
������

&ROOHFWLRQV� RI� (VVD\V�

/H/LRQQDLV�� )��� HG�� *UHDW� &XUUHQWV� RI�
0DWKHPDWLFDO� 7KRXJKW�� ��YROV�� 'RYHU�� 1HZ�<RUN��
������

.OLQH�� 0RUULV�� HG�� 0DWKHPDWLFV� LQ� WKH�0RGHUQ�
:RUOG�� :�+�� )UHHPDQ�� 6DQ� )UDQFLVFR�� &DOLIRUQLD��
������

.OLQH�� 0RUULV�� HG�� 0DWKHPDWLFV�� $Q�,QWURGXFWLRQ�
WR� ,WV� 6SLULW� DQG� 8VH�� :�+��)UHHPDQ�� 6DQ�
)UDQFLVFR�� &DOLIRUQLD�� ������

0HVVLFN�� 'DYLG� 0��� HG�� 0DWKHPDWLFDO� 7KLQNLQJ� LQ�
%HKDYLRUDO� 6FLHQFHV�� :�+��)UHHPDQ�� 6DQ� )UDQFLVFR��
&DOLIRUQLD�� ������

1DWLRQDO� 5HVHDUFK� &RPPLWWHH�RQ� 6XSSRUW� RI� 5HVHDUFK�
LQ� WKH�0DWKHPDWLFDO� 6FLHQFHV� �&265,06��� 7KH�
0DWKHPDWLFDO� 6FLHQFHV��� $�&ROOHFWLRQ� RI� (VVD\V��
0,7�3UHVV�� &DPEULGJH�� 0DVVDFKXVHWWV�� ������

1HZPDQ��-DPHV�5��� HG�� 7KH�:RUOG�RI� 0DWKHPDWLFV�� ��
YROV�� 6LPRQ�DQG� 6FKXVWHU�� 1HZ�<RUN�� ���������

6DDW\�� 7KRPDV�/�� DQG�:H\O�� )�� -RDFKLP�� HGV�� 7KH�
6SLULW� DQG�8VHV� RI� WKH� 0DWKHPDWLFDO� 6FLHQFHV��
0F*UDZ�+LOO�� 1HZ�<RUN�� ������

6FKDDI�� :LOOLDP� /��� HG�� 2XU�0DWKHPDWLFDO�
+HULWDJH�� 1HZ��5HYLVHG� (GLWLRQ�� &ROOLHU� %RRNV��
1HZ�<RUN�� ������

6WHHQ�� /\QQ�$UWKXU�� HG�� 0DWKHPDWLFV� 7RGD\�� 7ZHOYH�
,QIRUPDO� (VVD\V�� 6SULQJHU�9HUODJ�� 1HZ�<RUN�� ������

1DWXUH� RI� 0DWKHPDWLFV�

$GOHU�� $OIUHG�� �5HIOHFWLRQV��PDWKHPDWLFV� DQG�
FUHDWLYLW\��� 1HZ�<RUNHU� ��� �)HEUXDU\� ���� ������ ����
����

%URQRZVNL�� -DFRE�� �7KH�PXVLF� RI� WKH� VSKHUHV��� LQ�
-�� %URQRZVNL�� 7KH�$VFHQW� RI� 0DQ�� /LWWOH�� %URZQ��
DQG�&RPSDQ\��%RVWRQ�� 0DVVDFKXVHWWV�� ������ SS�� �����
�����

%URQRZVNL�� -DFRE�� �7KH� ORJLF� RI� WKH�PLQG��� $PHU��
6FLHQWLVW� ��� ������� ������

%UXWHU�� &�3�� 6XU� OD� QDWXUH� GHV� PDWKHPDWLTXHV��
*DXWKLHU�9LOODUV�� 3DULV�� )UDQFH�� ������

&DUWZULJKW�� 0DU\�/�� �7KH�PDWKHPDWLFDO� PLQG���
0DWK�� 63HFWUXP��� ���������� �������

&DUWZULJKW�� 0DU\�/�� �0DWKHPDWLFV� DQG� WKLQNLQJ�
PDWKHPDWLFDOO\��� $PHU��0DWK�� 0RQWKO\���� ������� ����
����

'DYLV�� 3KLOLS� -�� DQG�+HUVK�� 5HXEHQ�� 7KH�
0DWKHPDWLFDO� ([5HULHQFH�� %LUNKJXVHU�� &DPEULGJH��
0DVVDFKXVHWWV�� ������

)LVKHU�� &KDUOHV6�� �6RPH�VRFLDO� FKDUDFWHULVWLFV�
RI�PDWKHPDWLFLDQV� DQG� WKHLU� ZRUN��� $PHU��-��
6RFLRORJ\� ��� ������� �����������

*UDELQHU�� -XGLWK� 9�� �,V� PDWKHPDWLFDO� WUXWK� WLPH��
GHSHQGHQW"�� $PHU��0DWK�� 0RQWKO\���� ������� ���������

+DGDPDUG��-DFTXHV�� 3V\FKRORJ\� RI� ,QYHQWLRQ� LQ� WKH�
0DWKHPDWLFDO� )LHOG�� 'RYHU�� 1HZ�<RUN�� ������

+DOPRV�� 3DXO� 5�� �0DWKHPDWLFV� DV� D� FUHDWLYH� DUW���
$PHU��6FLHQWLVW� ��� ������� ���������

+DKQ��+DQV�� �*HRPHWU\�DQG� LQWXLWLRQ��� 6FLHQWLILF�
$PHULFDQ����� �$SULO� ������ ������� ����� DOVR� LQ� 0��
.OLQH�� 0DWKHPDWLFV� LQ� WKH� 0RGHUQ�:RUOG�� :�+��
)UHHPDQ�� 6DQ� )UDQFLVFR�� &DOLIRUQLD�� ������ SS�� �����
����� �����

+DUG\�� *�+�� $�0DWKHPDWLFLDQ
V� $SRORJ\�� &DPEULGJH�
8QLYHUVLW\� 3UHVV�� &DPEULGJH�� 0DVVDFKXVHWWV�� ������
������ H[FHUSWHG� LQ� -�5�� 1HZPDQ�� 7KH�:RUOG�RI�
0DWKHPDWLFV�� 9�� ��� 6LPRQ�DQG� 6FKXVWHU�� 1HZ�<RUN��
������ SS�� �����������

+HOLW]HU�� )ORUHQFH�� �$�FRQYHUVDWLRQ� ZLWK� WKUHH�
PDWKHPDWLFLDQV��� 8QLYHUVLW\�� $�3ULQFHWRQ� 2XDUWHUOY�
��� �:LQWHU� ������ ����� �������

+HQNLQ�� /HRQ�� �$UH� ORJLF� DQG�PDWKHPDWLFV�
LGHQWLFDO"�� 6FLHQFH� ���� ������� ���������

+LOWRQ�� 3HWHU� -�� �7KH� DUW� RI�PDWKHPDWLFV��� 8QLY��
RI� %LUPLQJKDP��������

,OLHY�� /�� �0DWKHPDWLFV� DV� WKH� VFLHQFH� RI�PRGHOV���
5XVVLDQ� 0DWK�� 6XUYH\V� ����� ������� ���������

-RQHV�� /DQGRQ�<��� -U�� �0DWKHPDWLFLDQV�� 7KH\
UH�
VSHFLDO��� 7KLQN������ ������� �������

.DSXU�� -�1�� WKRXJKWV� RQ� WKH� 1DWXUH� RI�
0DWKHPDWLFV�� $WPD�5DP��'HOKL�� ,QGLD�� ������

/HIVFKHW]�� 6RORPRQ�� �7KH� VWUXFWXUH� RI�
PDWKHPDWLFV��� $PHU��6FLHQWLVW� ��� ������� ���������

1HZPDQ��0�+�$�� �:KDW�LV� PDWKHPDWLFV"� 1HZ�DQVZHUV�
WR� DQ� ROG� TXHVWLRQ��� 0DWK�� *D]HWWH� ��� ������� �����
�����

2WWH�� 0LFKDHO�� 0DWKHPDWLNHU�8EHU�GLH� 0DWKHPDWLN��
6SULQJHU�9HUODJ�� 1HZ�<RUN�� ������

3RLQFDUH�� +HQUL�� �0DWKHPDWLFDO� FUHDWLRQ���
6FLHQWLILF� $PHULFDQ� ���� �$XJXVW� ������ ������� DOVR�
LQ�0��.OLQH�� 0DWKHPDWLFV� LQ� WKH�0RGHUQ�:RUOG��
:�+�� )UHHPDQ�� 6DQ� )UDQFLVFR�� &DOLIRUQLD�� ������ SS��
������� DQG� LQ� -�5�� 1HZPDQ��7KH�:RUOG�RI�
0DWKHPDWLFV�� 9�� ��� 6LPRQ�DQG� 6FKXVWHU�� 1HZ�<RUN��
������ SS�� �����������

5HQ\L�� $OIUHG�� �$�6RFUDWLF� GLDORJXH� RQ�
PDWKHPDWLFV��� &DQDG�� 0DWK�� %XOO�� �� ������� �����
����� DOVR� LQ� $�� 5HQ\L�� 'LDOR5XHV� RQ�0DWKHPDWLFV��
+ROGHQ�'D\�� 6DQ� )UDQFLVFR�� &DOLIRUQLD�� ������ SS��
������

6WHLQ�� 6KHUPDQ�.�� �7KH�PDWKHPDWLFLDQ� DV� DQ�
H[SORUHU��� 6FLHQWLILF� $PHULFDQ� ���� �0D\������� �����
����� �����

6WRQH�� 0DUVKDOO� +�� �7KH� UHYROXWLRQ� LQ�
PDWKHPDWLFV��� /LEHUDO� (GXFDWLRQ�� ��� ������� �����
����� DOVR� LQ� $PHU��0DWK�� 0RQWKO\���� ������� �����
�����

:HLGPDQ��'RQDOG� 5�� �(PRWLRQDO� SHULOV� RI�
PDWKHPDWLFV��� 6FLHQFH� ���� ������� ������

:HLVVLQJHU�� -RKDQQHV�� �7KH� FKDUDFWHULVWLF�
IHDWXUHV� RI�PDWKHPDWLFDO� WKRXJKW��� LQ� 7�/�� 6DDW\�
DQG� )�-�� :H\O�� 7KH� 6SLULW� DQG� 8VHV� RI� WKH�
0DWKHPDWLFDO� 6FLHQFHV�� 0F*UDZ�+LOO�� 1HZ�<RUN��
������ SS�� ������

:H\O��+HUPDQQ�� �7KH�PDWKHPDWLFDO� ZD\�RI�
WKLQNLQJ��� 6FLHQFH� ��� ������� ��������� DOVR� LQ�
6WXGLHV� LQ� WKH� +LVWRU\� RI� 6FLHQFH�� 8QLYHUVLW\� RI�
3HQQV\OYDQLD� 3UHVV�� ������ SS�� ���������

:H\O��+HUPDQQ�� �,QVLJKW� DQG� UHIOHFWLRQ��� LQ� 7�/��
6DDW\� DQG� )�-�� :H\O�� 7KH� 6SLULW� DQG� 8VHV� RI� WKH�
0DWKHPDWLFDO� 6FLHQFHV�� 0F*UDZ�+LOO�� 1HZ�<RUN��
������ SS�� ���������

:LOGHU�� 5D\PRQG�/�� �7KH� UROH� RI� WKH� D[LRPDWLF�
PHWKRG��� $PHU��0DWK�� 0RQWKO\���� ������� ���������
DOVR� LQ� 0DWK�� 7HDFKLQJ� ��� ������� �������

YRQ�1HXPDQQ��-RKQ�� �7KH�PDWKHPDWLFLDQ��� LQ� 5�%��
+H\ZRRG��7KH�:RUNV�RI� WKH�0LQG�� 8QLYHUVLW\� RI�
&KLFDJR� 3UHVV�� &KLFDJR�� ,OOLQRLV�� ������ SS�� �����
����
� DOVR� LQ� -�5�� 1HZPDQ��7KH�:RUOG�RI�
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&��� &HQWHU� 6HFWLRQ� -DQXDU\�

0DWKHPDWLFV�� 9�� ��� 6LPRQ�DQG� 6FKXVWHU�� 1HZ�<RN��
������ SS�� �����������

6XUYH\�3DSHUV�

%RFKQHU�� 6DORPRQ�� �0DWKHPDWLFV��� 0F*UDZ�+LOO�
(QF\FORSHGLD� RI� 6FLHQFH� DQG�7HFKQRORJ\� �� �������
���������

'LHXGRQQH�� -HDQ�$�� �5HFHQW� GHYHORSPHQWV� LQ�
PDWKHPDWLFV��� $PHU��0DWK�� 0RQWKO\���� ������� �����
�����

(YHV�� +RZDUG�:�� �0DWKHPDWLFV��� (QF\FORSHGLD�
$PHULFDQD� ��� ������� ���������

)LFNHQ�� )�$�� �0DWKHPDWLFV� DQG� WKH� OD\PDQ��� $PHU��
6FLHQWLVW� ��� ������� ���������

0DF/DQH�� 6DXQGHUV�� �0DWKHPDWLFDO� PRGHOV� RI�
VSDFH��� $PHU��6FLHQWLVW� ��� ������� �����

0HVHUYH�� %UXFH� (�� �1HZ�PDWKHPDWLFV��� (QF\FORSHGLD�
$PHULFDQD� ��� ������� ���������

0HVHUYH�� %UXFH� (�� �1XPEHU�V\VWHPV� DQG�QRWDWLRQ���
(QF\FORSHGLD� $PHULFDQD� ��� ������� ���I����M��

0XUUD\��)UDQFLV� -�� DQG� )RUG�� /HVWHU� 5��
�0DWKHPDWLFV� DV� D� FDOFXODWRU\� VFLHQFH���
(QF\FORSDHGL� %ULWDQQLFD�� ��WK� HG��� ������
0DFURSDHGLD� 9�� ���� SS�� ���������

5LFKDUGV�� ,DQ�� �,PSRVVLELOLW\��� 0DWK�� 0DJD]LQH� ���
������� ���������

6WRQH�� 0DUVKDOO� +�� �7KH� IXWXUH� RI�PDWKHPDWLFV���
-�� 0DWK�� 6RF�� -DS�� �� ������� ���������

7HPSOH�� *�� �7KH�JURZWK�RI�PDWKHPDWLFV��� 0DWK��
*D]HWWH� ��� ������� ���������

:HLO�� $QGUH�� �7KH� IXWXUH� RI�PDWKHPDWLFV��� $PHU��
0DWK�� 0RQWKO\���� ������� ��������� DOVR� LQ� )��
/H/LRQQDLV�� *UHDW� &XUUHQWV� RI�0DWKHPDWLFDO�
7KRXJKW�� 9�� ��� 'RYHU�� 1HZ�<RUN�� ������ SS�� �����
�����

$GYDQFHG� ([SRVLWLRQ�

$EERWW�� -�&�� 7KH�&KDXYHQHW� 3DSHUV�� $�&ROOHFWLRQ�
RI� 3UL]H�:LQQLQJ� ([SRVLWRU\� 3DSHUV� LQ�0DWKHPDWLFV��
��YROV�� 0DWKHPDWLFDO� $VVRFLDWLRQ� RI� $PHULFD��
:DVKLQJWRQ�� '�&��� ������

$OHNVDQGURY�� $�'��� .ROPRJRURY�� $�1��� /DYUHQW
HY��
0�$�� 0DWKHPDWLFV�� ,WV� &RQWHQW�� 0HWKRGV�� DQG�
0HDQLQJ�� ��YROV�� 0,7�3UHVV�� &DPEULGJH��
0DVVDFKXVHWWV�� ������

%HKQNH�� +��� HW� DO�� )XQGDPHQWDOV� RI�0DWKHPDWLFV�� ��
YROV�� 0,7�3UHVV�� &DPEULGJH�� 0DVVDFKXVHWWV�� ������

6DDW\�� 7KRPDV�/�� /HFWXUHV� RQ�0RGHUQ�0DWKHPDWLFV��
��YROV�� -RKQ�:LOH\�� 1HZ�<RUN�� �����������

%LRJUDSK\� DQG�$XWRELRJUDSK\�

%HOO�� (ULR�7HPSOH�� 0HQ�RI�0DWKHPDWLFV�� 6LPRQ�DQG�
6FKXVWHU�� 1HZ�<RUN�� ������

%R[�� -RDQ�)LVKHU�� 5�$�� )LVKHU�� 7KH�/LIH� RI� D�
6FLHQWLVW�� :LOH\�� 1HZ�<RUN�� ������

'DXEHQ�� -RVHSK�:DUUHQ�� *HRUJ�&DQWRU�� +LV�
0DWKHPDWLFV� DQG� 3KLORVRSK\� RI� WKH� ,QILQLWH��
+DUYDUG� 8QLYHUVLW\� 3UHVV�� &DPEULGJH��
0DVVDFKXVHWWV�� ������

*UDWWDQ�*XLQQHVV�� ,YRU�� -RVHSK� )RXULHU�� ������
������ 0,7�3UHVV�� &DPEULGJH�� 0DVVDFKXVHWWV�� ������

+DOPRV�� 3DXO� 5�� �1LFRODV� %RXUEDNL��� 6FLHQWLILF�
$PHULFDQ����� �0D\������� ������� �����

+DOPRV�� 3DXO� 5�� �7KH� OHJHQG� RI� -RKQ�YRQ�1HXPDQQ���

$PHU��0DWK�� 0RQWKO\���� ������� ���������

+DUG\�� *�+�� 5DPDQXMDQ�� &KHOVHD� 3XEOLVKLQJ�� 1HZ�
<RUN�� ������

+RIIPDQ��%DQHVK�� $OEHUW� (LQVWHLQ�� &UHDWRU� DQG�
5HEHO�� 9LNLQJ� 3UHVV�� 1HZ�<RUN�� ������

,QIHOG�� /HRSROG�� :KRP�WKH�*RGV�/RYH�� :KLWWOHVH\�
+RXVH�� ������ 1&70��5HVWRQ�� 9LUJLQLD�� ������

.RYDOHYVND\D�� 6RI\D�� 6RI\D� .RYDOHYVND\D�� $�
5XVVLDQ� &KLOGKRRG�� 6SULQJHU�9HUODJ�� 1HZ�<RUN��
������

0DKRQH\��0LFKDHO� 6�� 7KH�0DWKHPDWLFDO� &DUHHU� RI�
3LHUUH� GH� )HUPDW�� 3ULQFHWRQ� 8QLYHUVLW\� 3UHVV��
3ULQFHWRQ�� 1HZ�-HUVH\�� ������

0HVFKNRZVNL�� +HUEHUW�� :D\V�RI� 7KRXJKW�RI� *UHDW�
0DWKHPDWLFLDQV�� +ROGHQ�'D\�� 6DQ� )UDQFLVFR��
&DOLIRUQLD�� ������

0RUJDQ��%U\DQ�� 0HQ�DQG� 'LVFRYHULHV� LQ�
0DWKHPDWLFV�� 7UDQVDWODQWLF� $UWV�� ,QF��� /HYLWWRZQ��
1HZ�<RUN�� ������

0RUVH�� 3KLOLS� 0�� ,Q� DW� WKH� %HJLQQLJV�� $�
3K\VLF�LVW
V� /LIH�� 0,7�3UHVV�� &DPEULGJH��
0DVVDFKXVHWWV�� ������

2UH�� 2\VWHLQ�� 1LHOV� +HQULN�$EHO�� 0DWKHPDWLFLDQ�
([WUDRUGLQDU\�� 8QLYHUVLW\� RI�0LQQHVRWD� 3UHVV��
0LQQHDSROLV�� 0LQQVRWD�� ������ &KHOVHD� 3UHVV�� 1HZ�
<RUN�� ������

2VHQ�� /\QQ�0�� :RPHQ�LQ� 0DWKHPDWLFV�� 0,7�3UHVV��
&DPEULGJH�� 0DVVDFKXVHWWV�� ������

3HUO�� 7HUL�� 0DWK�(TXDOV�� %LRJUDSKLHV� RI�:RPHQ�
0DWKHPDWLFLDQV� DQG� 5HODWHG� $FWLYLWLHV�� $GGLVRQ��
:HVOH\�� 5HDGLQJ�� 0DVVDFKXVHWWV�� ������

5HLG�� &RQVWDQFH�� &RXUDQW� LQ� *IWWLQJHQ� DQG�1HZ�
<RUN�� 6SULQJHU�9HUODJ�� 1HZ�<RUN�� ������

5HLG�� &RQVWDQFH�� +LOEHUW�� 6SULQJHU�9HUODJ�� 1HZ�
<RUN�� ������

8ODP�� 6�0�� $GYHQWXUHV� RI� D� 0DWKHPDWLFLDQ��
&KDUOHV� 6FULEQHU
V� 6RQV�� 1HZ�<RUN�� ������

:LHQHU�� 1RUEHUW�� ([�3URGLJ\�� 6LPRQ�DQG� 6FKXVWHU��
1HZ�<RUN�� ������ 0,7�3UHVV�� &DPEULGJH��
0DVVDFKXVHWWV�� ������

:LHQHU�� 1RUEHUW�� ,� $P�D� 0DWKHPDWLFLDQ��
'RXEOHGD\�� 1HZ�<RUN�� ������ 0,7�3UHVV�� &DPEULGJH��
0DVVDFKXVHWWV�� ������

+LVWRU\�

$O�'DIID�� $OL� $EGXOODK�� 7KH�0XVOLP�&RQWULEXWLRQ�
WR� 0DWKHPDWLFV�� +XPDQLWLHV� 3UHVV�� $WODQWLF�
+LJKODQGV�� 1HZ�-HUVH\�� ������

%HOO�� (ULF� 7HPSOH�� 7KH� 'HYHORSPHQW� RI�
0DWKHPDWLFV�� 0F*UDZ�+LOO�� 1HZ�<RUN�� ������

%R\HU�� &DUO� %�� $�+LVWRU\� RI�0DWKHPDWLFV�� -RKQ�
:LOH\�� 1HZ�<RUN�� ������

&KDFH�� $UQROG� %XIIXP�� 7KH�5KLQG�0DWKHPDWLFD�O�
3DS\UXV�� 1&70��5HVWRQ�� 9LUJLQLD�� ������

*ROGVWLQH�� +�� 7KH�&RPSXWHU�IURP�3DVFDO� WR� YRQ�
1HXPDQQ�� 3ULQFHWRQ� 8QLYHUVLW\� 3UHVV�� 3ULQFHWRQ��
1HZ�-HUVH\�� ������

.OLQH�� 0RUULV�� 0DWKHPDWLFDO� 7KRXJKW�IURP�$QFLHQW�
WR� 0RGHUQ�7LPHV�� 2[IRUG�8QLYHUVLW\� 3UHVV�� 1HZ�
<RUN�� ������

.OLQH�� 0RUULV�� 0DWKHPDWLFV� LQ�:HVWHUQ�&XOWXUH��
2[IRUG�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������ ������

.UDPHU��(GQD� (�� 7KH�1DWXUH� DQG� *URZWK�RI�0RGHUQ�
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����� &HQWHU� 6HFWLRQ� &���

0DWKHPDWLFV�� +DZWKRUQ��1HZ�<RUN�� ������ )DZFHWW��
1HZ�<RUN�� ������

/DPEHUW�� -RVHSK� %��� HW� DO�� �0D\D�DULWKPHWLF���
$PHU��6FLHQWLVW� ��� �0D\�-XQH������� ���������

/H9HTXH�� :LOOLDP� -��� HW� DO�� �+LVWRU\� RI�
PDWKHPDWLFV��� (QF\FORYDHGLD� %ULWDQQLFD�� ��WK� HG���
������ 0DFURSDHGLD�� 9�� ���� SS�� ���������

0HQQLQJHU��.DUO�� 1XPEHU�:RUGV�DQG�1XPEHU�6\PEROV��
$�&XOWXUDO� +LVWRU\� RI� 1XPEHUV�� 0,7�3UHVV��
&DPEULGJH�� 0DVVDFKXVHWWV�� ������

5HVQLNRII�� +�/�� DQG�:HOOV�� 5�2��� -U�� 0DWKHPDWLFV�
LQ� &LYLOL]DWLRQ�� *HRPHWU\�DQG� &DOFXODWLRQ� DV�
.H\VWRQHV� RI� &XOWXUH�� +ROW�� 5LQHKDUW� DQG�:LQVWRQ��
1HZ�<RUN�� ������

:H\O��+HUPDQQ�� �$�KDOI�FHQWXU\� RI�PDWKHPDWLFV���
$PHU��0DWK�� 0RQWKO\���� ������� ���������

:LOGHU�� 5D\PRQG�/�� �7KH� RULJLQ� DQG� JURZWK�RI�
PDWKHPDWLFDO� FRQFHSWV��� %XOO�� $PHU��0DWK�� 6RF�� ���
������� ���������

:LOGHU�� 5D\PRQG�/�� (YROXWLRQ� RI� 0DWKHPDWLFDO�
&RQFHSWV�� +DOVWHG� 3UHVV�� 1HZ�<RUN�� ������

:LOGHU�� 5D\PRQG�/�� �+LVWRU\� LQ� WKH�PDWKHPDWLFV�
FXUULFXOXP�� ,WV� VWDWXV�� TXDOLW\�� DQG� IXQFWLRQ���
$PHU��0DWK�� 0RQWKO\���� ������� ���������

=DVODYVN\�� &ODXGLD��� $IULFD� &RXQWV�� 1XPEHU�DQG�
3DWWHUQ� LQ� $IULFDQ� &XOWXUH�� 3ULQGOH�� :HEHU�DQG�
6FKPLGW�� %RVWRQ�� 0DVVDFKXVHWWV�� ������

0DWKHPDWLFV� DQG� 6FLHQFH�

%LUNKRII�� *HRUJH� '�� �7KH�PDWKHPDWLFDO� QDWXUH� RI�
SK\VLFDO� WKHRULHV��� $PHU��6FLHQWLVW� ��� ������� �����
�����

%URZGHU�� )HOL[� (�� �,V� PDWKHPDWLFV� UHOHYDQW"� $QG�
LI� VR�� WR� ZKDW"�� 8QLYHUVLW\� RI� &KLFDJR� 0DJD]LQH�
����� �6SULQJ� ������ ������� DOVR� DSSHDUV� DV� �7KH�
UHOHYDQFH� RI�PDWKHPDWLFV��� $PHU��0DWK�� 0RQWKO\����
������� ���������

&DOGHU�� 1LJHO�� (LQVWHLQ
V� 8QLYHUVH�� 9LNLQJ�
3UHVV�� 1HZ�<RUN�� ������

&RXUDQW�� 5LFKDUG�� �0DWKHPDWLFV� LQ� WKH�PRGHUQ�
ZRUOG��� 6FLHQWLILF� $PHULFDQ� ���� �6HSWHPEHU� ������
������� ����� DOVR� LQ� 0��.OLQH�� 0DWKHPDWLFV� LQ� WKH�
0RGHUQ�:RUOG�� :�+�� )UHHPDQ�� 6DQ� )UDQFLVFR��
&DOLIRUQLD�� ������ SS�� ������� �����

'H� %URJOLH�� /RXLV�� �7KH� UROH� RI�PDWKHPDWLFV� LQ�
WKH� GHYHORSPHQW� RI� FRQWHPSRUDU\�WKHRUHWLDO�
SK\VLFV��� LQ� )�� /H/LRQQDLV�� *UHDW� &XUUHQWV� RQ�
0DWKHPDWLFDO� 7KRXJKW�� 9�� ��� 'RYHU�� 1HZ�<RUN�� ������
SS�� �������

*DUGQHU�� 0DUWLQ�� 7KH�$PELGH[WURXV�8QLYHUVH��
0LUURU�$VYPHWU\� DQG�7LPH�5HYHUVHG� :RUOGV�� 6HFRQG�
5HYLVHG�� 8SGDWHG� (GLWLRQ�� 6FULEQHU
V�� 1HZ�<RUN��
������

3HQURVH�� 5RJHU�� �(LQVWHLQ
V� YLVLRQ� DQG� WKH�
PDWKHPDWLFV� RI� WKH� QDWXUDO� ZRUOG��� 7KH� 6FLHQFHV� ���
�0DUFK������� �����

3�O\D�� *HRUJH�� 0DWKHPDWLFDO� 0HWKRGV� LQ� 6FLHQFH��
0DWKHPDWLFDO� $VVRFLDWLRQ� RI�$PHULFD�� :DVKLQJWRQ��
'�&��� ������

6FKZDUW]�� -DFRE� 7�� �7KH� SHUQLFLRXV� LQIOXHQFH� RI�
PDWKHPDWLFV� RQ� VFLHQFH��� LQ� (�� 1DJHO�� 3�� 6XSSHV�
DQG�$�� 7DUVNL�� /RJLF�� 0HWKRGRORJ\�DQG� 3KLORVRSK\�
RI� 6FLHQFH�� 6WDQIRUG� 8QLYHUVLW\� 3UHVV�� 6WDQIRUG��
&DOLIRUQLD�� ������ SS�� ���������

6WRQH�� 0DUVKDOO� +�� �0DWKHPDWLFV� DQG� WKH� IXWXUH� RI�
VFLHQFH��� %XOO�� $PHU��0DWK�� 6RF�� ��� ������� �������

6XSSHV�� 3�� �$�FRPSDULVRQ� RI� WKH�PHDQLQJ�DQG� XVHV�
RI�PRGHOV� LQ�PDWKHPDWLFV� DQG� WKH� HPSLULFDO�
VFLHQFHV��� 6\QWKHVH� ��� ������� ���������

:LJQHU�� (XJHQH� 3�� �7KH�XQUHDVRQDEOH� HIIHFWLYHQHVV�
RI�PDWKHPDWLFV� LQ� WKH� QDWXUDO� VFLHQFHV��� &RPP��
3XUH� $33��� 0DWK�� ��� ������� ������ DOVR� LQ� 7�/��
6DDW\� DQG� )�-�� :H\O�� 7KH� 6SLULW� DQG� 8VHV� RI� WKH�
0DWKHPDWLFDO� 6FLHQFHV�� 0F*UDZ�+LOO�� 1HZ�<RUN��
������ SS�� ��������� LQ� 6WXGLHV� LQ� 0DWKHPDWLFV�� 9��
���� 606*��6WDQIRUG�� &DOLIRUQLD�� ������ SS�� �������
DQG� LQ� (�3�� :LJQHU�� 6\PPHWULHV�DQG� 5HIOHFWLRQV��
6FLHQWLILF� (VVD\V� RI� (XJHQH� 3�� :LJQHU�� ,QGLDQD�
8QLYHUVLW\� 3UHVV�� %ORRPLQJWRQ�� ,QGLDQD�� ������ SS��
���������

=XNDY�� *DU\�� 7KH�'DQFLQJ� :X�/L� 0DVWHUV�� $Q�
2YHUYLHZ� RI� WKH� 1HZ�3K\VLFV�� :LOOLDP� 0RUURZ��1HZ�
<RUN�� ������

0DWKHPDWLFV� DQG� 6RFLHW\�

%RRVV�� %HUQKHOP�DQG�1LVV�� 0RJHQV� �HGV����
0DWKHPDWLFV� DQG� WKH� 5HDO� :RUOG�� %LUNKJXVHU��
%RVWRQ�� 0DVVDFKXVHWWV�� ������

)HKU�� +RZDUG�)�� �9DOXH� DQG� WKH� VWXG\� RI�
PDWKHPDWLFV��� 6FULSWD� 0DWK�� ��� ������� �������

0RUVH�� 0DUVWRQ�� �0DWKHPDWLFV� LQ� RXU� FXOWXUH��� LQ�
7�/�� 6DDW\� DQG� )�-�� :H\O��7KH� 6SLULW� DQG� 8VHV� RI�
WKH�0DWKHPDWLFDO� 6FLHQFHV�� 0F*UDZ�+LOO�� 1HZ�<RUN��
������ SS�� ���������

:KLWHKHDG�� $OIUHG� 1RUWK�� �0DWKHPDWLFV� DQG� OLEHUDO�
HGXFDWLRQ��� LQ� $�1�� :KLWHKHDG�� (VVD\V� LQ� 6FLHQFH�
DQG� 3KLORVRSK\�� 3KLORVRSKLFDO� /LEUDU\�� 1HZ�<RUN��
������ SS�� ���������

:KLWHKHDG�� $OIUHG� 1RUWK�� �0DWKHPDWLFV� DV� DQ�
HOHPHQW� LQ� WKH� KLVWRU\� RI� WKRXJKW��� LQ� -�5��
1HZPDQ��7KH�:RUOG�RI� 0DWKHPDWLFV�� 9�� ��� 6LPRQ�DQG�
6FKXVWHU�� 1HZ�<RUN�� ������ SS�� ���������

:LOGHU�� 5D\PRQG�/�� �7UHQGV� DQG� VRFLDO�
LPSOLFDWLRQV� RI� UHVHDUFK��� %XOO�� $PHU��0DWK�� 6RF��
��� ������� ���������

3KLORVRSK\� DQG� /RJLF�

%DXP��5REHUW� -�� 3KLORVRSK\� DQG�0DWKHPDWLFV�� )URP�
3ODWR� WR� WKH� 3UHVHQW�� )UHHPDQ�� &RRSHU� DQG�
&RPSDQ\��6DQ� )UDQFLVFR�� &DOLIRUQLD�� ������

%HQDFHUUDI�� 3DXO� DQG� 3XWQDP��+LODU\�� 3KLORVRSK\�
RI� 0DWKHPDWLFV�� 6HOHFWHG� 5HDGLQJV�� 3UHQWLFH�+DOO��
(QJOHZRRG� &OLIIV�� 1HZ�-HUVH\�� ������

&URVVOH\�� -�1��� HW� DO�� :KDW�LV� 0DWKHPDWLFDO�
/RJLF"� 2[IRUG�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������

+RIVWDGWHU�� 'RXJODV� 5�� *8GHO�� (VFKHU�� %DFK�� $Q�
(WHUQDO� *ROGHQ� %UDLG�� %DVLF� %RRNV�� 1HZ�<RUN��
������

/DNDWRV�� ,PUH�� �3URRIV� DQG� UHIXWDWLRQV��� %ULW�� -��
3KLO�� 6FLHQFH� ��� ���������� ������ ��������� ���������
��������� $OVR� DYDLODEOH� DV�� 3URRIV� DQG�
5HIXWDWLRQV�� 7KH�/R]LF� RI�0DWKHPDWLFDO� 'LVFRYHU\��
&DPEULGJH�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������

1DJHO�� (UQHVW� DQG�1HZPDQ��-DPHV�5�� *�GHO
V� 3URRI��
1HZ�<RUN�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������

:LOGHU�� 5D\PRQG�/�� �7KH�QDWXUH� RI�PDWKHPDWLFDO�
SURRI��� $PHU��0DWK�� 0RQWKO\���� ������� ���������

:LOGHU�� 5D\PRQG�/�� ,QWURGXFWLRQ� WR� WKH�
)RXQGDWLRQV� RI� 0DWKHPDWLFV�� �QG�HG�� -RKQ�:LOH\��
1HZ�<RUN�� ������
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&��� &HQWHU� 6HFWLRQ� -DQXDU\�

6\PPHWU\��$UW�� $HVWKHWLFV�

%DNHU�� /LOOLDQ� )��� 6FKDWWVFKQHLGHU�� 'RULV� -�� 7KH�
3HUVSHFWLYH� (\H�� $UW� DQG�0DWK�� $OOHQWRZQ� $UW�
0XVHXP��$OOHQWRZQ�� 3HQQV\OYDQLD�� ������

%H]XV]ND�� 6WDQOH\�� .HQQH\��0DUJDUHW�� DQG� 6LOYH\��
/LQGD�� 7HVVHOODWLRQV�� 7KH�*HRPHWU\�RI� 3DWWHUQV��
&UHDWLYH� 3XEOLFDWLRQV�� &DOLIRUQLD�� ������

%LUNKRII�� *HRUJH� '�� $HVWKHWLF� 0HDVXUH�� +DUYDUG�
8QLYHUVLW\� 3UHVV�� &DPEULGJH�� 0DVVDFKXVHWWV�� ������

GH)LQHWWL�� %UXQR�� 'LH� .XQVW� GHV� 6HKHQV� LQ� GHU�
0DWKHPDWLN�� %LUNKJXVHU�� %DVHO�� 6ZLW]HUODQG�� ������

+ROGHQ�� $ODQ�� 6KDSHV�� 6SDFH�� DQG� 6PHWU\��
&ROXPELD� 8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������

+XQWOH\�� +�(�� 7KH�'LYLQH� 3URSRUWLRQ�� $�6WXG\� LQ�
0DWKHPDWLFDO� %HDXW\�� 'RYHU�� 1HZ�<RUN�� ������

/DQF]RV�� &RUQHOLXV�� 6SDFH� 7KURXJK�WKH� $JHV��
$FDGHPLF� 3UHVV�� 1HZ�<RUN�� ������

/LQQ�� &KDUOHV� )�� 7KH�*ROGHQ�0HDQ�� 0DWKHPDWLFV� DQG�
WKH� )LQH� $UWV�� 'RXEOHGD\� DQG� &RPSDQ\��1HZ�<RUN��
������

/RFNZRRG�� (�+�� DQG�0DFPLOODQ�� 5�+�� *HRPHWULF�
6\PPHWU\�� &DPEULGJH�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN��
������

/RHE�� $UWKXU�/��� 6DFH� 6WUXFWXUHV�� 7KHLU� +DUPRQ\�
DQG� &RXQWHUS�LQW�� $GGLVRQ�:HVOH\�� 5HDGLQJ��
0DVVDFKXVHWWV�� ������

0DOLQD�� )UDQN�-��� HG�� 9LVXDO� $UW�� 0DWKHPDWLFV��
DQG�&RPSXWHUV�� 6HOHFWLRQV� IURP�WKH� -RXUQDO�
/HRQDUGR�� 3HUJDPRQ�� (OPVIRUG�� 1HZ�<RUN�� ������

0DQGHOEURW�� %HQRLW�� )UDFWDOV�� )RUP��&KDQFH�� DQG�
'LPHQVLRQ�� :�+�� )UHHPDQ�� 6DQ� )UDQFLVFR��
&DOLIRUQLD�� ������

0RLQHDX�� -��&�� 0DWKHPDWLJXH� GH� �
HVWKHWLJXH��
'XQRG�� 3DULV�� )UDQFH�� ������

2XFKL�� +DMLPH�� -DSDQHVH� 2SWLFDO� DQG� *HRPHWULFDO�
$UW�� 'RYHU�� 1HZ�<RUN�� ������

3HDUFH�� 3HWHU�� 6WUXFWXUH� LQ� 1DWXUH� DV� D� 6WUDWHJ\�
IRU�'HVLJQ�� 0,7�3UHVV�� &DPEULGJH�� 0DVVDFKXVHWWV��
������

3HDUFH�� 3HWHU� DQG� 3HDUFH�� 6XVDQ�� 3RO\KHGUD�
3ULPHU�� '�� 9DQ�1RVWUDQG�� 1HZ�<RUN�� ������

3HGRH�� 'DQ�� *HRPHWU\�DQG� WKH� /LEHUDO� $UWV�� 6W��
0DUWLQ
V� 3UHVV�� 1HZ�<RUN�� ������

3XJK��$QWKRQ\�� 3RO\KHGUD�� $�9LVXDO� $SSURDFK��
8QLYHUVLW\� RI� &DOLIRUQLD� 3UHVV�� &DOLIRUQLD�� ������

5REVRQ�� (UQHVW� DQG�:LPS��-HW�� HGV�� $JDLQVW�
,QILQLW\�� $Q�$QWKRORJ\� RI� &RQWHPSRUDU\�
0DWKHPDWLFDO� 3RHWU\�� 3ULPDU\�3UHVV�� 3HQQV\OYDQLD��
������

5RVHQ�� -RH�� 6\PHWU� 'LVFRYHUHG�� &RQFHSWV� DQG�
$SSOLFDWLRQV� LQ� 1DWXUH� DQG� 6FLHQFH�� &DPEULGJH�
8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������

6HQHFKDO�� 0DUMRULH� DQG� )OHFN�� *HRUJH�� 3DWWHUQV� RI�
6\PPHWU\�� 8QLYHUVLW\� RI�0DVVDFKXVHWWV� 3UHVV��
$PKHUVW��0DVVDFKXVHWWV�� ������

6KXEQLNRY�� $�9�� DQG�.RSWVLN�� 9�$�� 6\PPHWU\�LQ�
6FLHQFH� DQG�$UW�� 3OHQXP�3UHVV�� 1HZ�<RUN�� ������

6WHYHQV�� 3HWHU� 6�� 3DWWHUQV� LQ� 1DWXUH�� /LWWOH��
%URZQ�DQG� &RPSDQ\��%RVWRQ�� 0DVVDFKXVHWWV�� ������

:HFKVOHU�� -XGLWK�� HG�� 2Q�$HVWKHWLFV� LQ� 6FLHQFH��
0,7�3UHVV�� 0DVVDFKXVHWWV�� ������

:H\O��+HUPDQQ�� 6\PPHWU\�� 3ULQFHWRQ� 8QLYHUVLW\�
3UHVV�� 3ULQFHWRQ�� 1HZ�-HUVH\�� ������ H[FHUSWHG� LQ�

-�5�� 1HZPDQ�� 7KH�:RUOG�RI�0DWKHPDWLFV�� 9�� ���
6LPRQ�DQG� 6FKXVWHU�� 1HZ�<RUN�� ������ SS�� ���������

&RPSXWLQJ�

)HOGPDQ�� -HURPH�$�� �3URJUDPPLQJ�ODQJXDJHV���
6FLHQWLILF� $PHULFDQ����� �'HFHPEHU� ������ ��������
+DPPLQJ��5LFKDUG� :�� �,QWHOOHFWXDO� LPSOLFDWLRQV� D�
WKH� FRPSXWHU�UHYROXWLRQ��� $PHU��0DWK�� 0RQWKO\����
������� ������ DOVR� LQ� 7�/�� 6DDW\� DQG� )�-�� :H\O��
7KH� 6SLULW� DQG� 8VHV� RI� WKH�0DWKHPDWLFDO� 6FLHQFHV��
0F*UDZ�+LOO�� ������ SS�� ��������� LQ� 6WXGLHV� LQ�
0DWKHPDWLFV�� 9�� ���� 6FKRRO� 0DWKHPDWLFV� 6WXG\�
*URXS�� 6WDQIRUG�� &DOLIRUQLD�� ������ SS�� ������� DQG�
LQ� =�:�� 3\O\VK\Q�� 3HUVSHFWLYHV� R� WKH� &RPSXWHU�
5HYROXWLRQ�� 3UHQWLFH�+DOO�� (QJOHZRRG�&OLIIV�� 1HZ�
-HUVH\�� ������ SS�� ���������

0F&RUGXFN��3DPHOD�� 0DFKLQHV� :KR�7KLQN�� $�3HUVRQD�
,QJXLUH� LQWR� WKH� +LVWRU\� RI� 3URVSHFWV� RI�
$UWLILFLDO� ,QWHOOLJHQFH�� )UHHPDQ�� 6DQ� )UDQFLVFR��
&DOLIRUQLD�� ������

:HL]HQEDXP��-RVHSK�� &RPSXWHU�3RZHU�DQG�+XPDQ�
5HDVRQ�� )URP�-XGJPHQW�WR� &DOFXODWLRQ�� :�+��
)UHHPDQ�� 6DQ� )UDQFLVFR�� &DOLIRUQLD�� ������

3HGDJRJ\�

'LHXGRQQH�� -HDQ�$�� �6KRXOG� ZH�WHDFK� PRGHUQ�
PDWKHPDWLFV"�� $PHU��6FLHQWLVW� ��� ������� �������
(QJHO�� $UWKXU�� �7KH� UHOHYDQFH� RI�PRGHUQ�ILHOGV� R�
DSSOLHG� PDWKHPDWLFV� IRU�PDWKHPDWLFDO� HGXFDWLRQ���
(GXF�� 6WXGLHV� 0DWK�� �� ���������� ���������
+HQULFL�� 3HWHU�� �5HIOHFWLRQV� RI� D� WHDFKHU� RI�
DSSOLHG� PDWKHPDWLFV��� 4XDUWHUO\� RI�$SSOLHG� 0DWK��
��� ������� �������

+LOWRQ�� 3HWHU� -�� �7KH� VXUYLYDO� RI� HGXFDWLRQ���
(GXF�� 7HFK�� ������ �1RYHPEHU������� �������
.OLQH�� 0RUULV�� :K\�WKH� 3URIHVVRU� &DQ
W� 7HDFK��
0DWKHPDWLFV� DQG� WKH� 'LOHPPD�RI� 8QLYHUVLD\�
(GXFDWLRQ�� 6W�� 0DUWLQ
V� 3UHVV�� 1HZ�<RUN�� ������
.OLQH�� 0RUULV�� �/RJLF� YHUVXV� SHGDJRJ\��� $PHU��
0DWK�� 0RQWKO\���� ������� ���������

.ODPNLQ�� 0XUUD\�6�� �7KH� WHDFKLQJ� RI�PDWKHPDWLFV�
VR� DV� WR� EH� XVHIXO��� (GXF�� 6WXGLHV� 0DWK�� �� �������
���� ���������

.HPHQ\��-RKQ�*�� �7HDFKLQJ� WKH� QHZ�PDWKHPDWLFV���
$WODQWLF� 0RQWKO\����� �2FWREHU� ������ �������� DOVR�
LQ� -�*�� .HPHQ\�� 5DQGR� (VVD\V� RQ�0DWKHPDWLFV��
(GXFDWLRQ� DQG� &RPSXWHUV�� 3UHQWLFH�+DOO�� (QJOHZRRF�
&OLIIV�� 1HZ�-HUVH\�� ������ SS�� �������
/D]DUXV�� 0LWFKHOO�� �0DWKRSKRELD�� 6RPH�SHUVRQDO�
VSHFXODWLRQV��� 1DW�� (OHP�� 3ULQFLSDO� ����� �-DQ���
)HE�� ������ �������

/LJKWKLOO�� 0�-�� �7KH� DUW� RI� WHDFKLQJ� WKH� DUW� RI�
DSSO\LQJ� PDWKHPDWLFV��� 0DWK�� *D]HWWH� ��� �������
���������

2UGPDQ��(GZDUG�7�� �2QH�DQG� RQH� LV� QRWKLQJ��
/LEHUDWLQJ� PDWKHPDWLFV��� 6RXQGLQJV� ��� ������� �����
�����

3ROODN�� +HQU\���� �+RZ�FDQ� ZH�WHDFK� DSSOLFDWLRQV�
RI�PDWK"�� (GXF�� 6WXGLHV� 0DWK�� �� ���������� �����
�����

3ROODN�� +HQU\���� �2Q�VRPH�RI� WKH� SUREOHPV� RI�
WHDFKLQJ� DSSOLFDWLRQV� RI�PDWKHPDWLFV��� (GXF��
6WXGLHV� 0DWK�� �� ���������� �������
3RO\D�� *HRUJH�� +RZ�WR� 6ROYH� ,W�� 3ULQFHWRQ�
8QLYHUVLW\� 3UHVV�� 3ULQFHWRQ�� 1HZ�-HUVH\�� ������
H[FHUSWHG� LQ� -�5�� 1HZPDQ�� 7KH�:RUOG�RI�
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����� &HQWHU� 6HFWLRQ� &���

0DWKHPDWLFV�� 9�� ��� 6LPRQ�DQG� 6FKXVWHU�� 1HZ�<RUN��
������ SS�� �����������

3RO\D�� *HRUJH�� 0DWKHPDWLFDO� 'LVFRYHU\�� ��YROV��
-RKQ�:LOH\�� 1HZ�<RUN�� ����� DQG� ������

3RO\D�� *HRUJH�� 0DWKHPDWLFV� DQG�3ODXVLEOH�
5HDVRQLQJ�� 9ROV�� ,� DQG� ,,�� 3ULQFHWRQ� 8QLYHUVLW\�
3UHVV�� 3ULQFHWRQ�� 1HZ�-HUVH\�� 9RO�� ,�� ������ 9RO��
,,�� UHY�� HG��� ������

3X]]OHV� 	�5HFUHDWLRQV�

%DOO�� :�:��5RXVH� DQG� &R[HWHU�� +�6�� 0DF'RQDOG��
0DWKHPDWLFDO� 5HFUHDWLRQV� DQG� (VVD\V�� 7ZHOIWK�
(GLWLRQ�� 8QLYHUVLW\� RI� 7RURQWR� 3UHVV�� 7RURQWR��
&DQDGD�� ������

'XGHQH\�� +HQU\�(UQHVW�� 7KH�&DQWHUEXU\� 3X]]OHV� DQG�
2WKHU�&XULRXV� 3UREOHPV�� )RXUWK� (GLWLRQ�� 'RYHU��
1HZ�<RUN�� ������

'XIILQ�� 5�-�� 3X]]OHV�� *DPHV�� DQG�3DUDGR[HV��
&DUQHJLH�0HOORQ� 8QLYHUVLW\�� 3LWWVEXUJK��
3HQQV\OYDQLD�� ������

)L[[�� -DPHV�(�� 6ROYH� ,W�� $�3HUSOH[LQJ� 3URIXVVLRQ�
RI� 3X]]OHV�� 'RXEOHGD\�� 1HZ�<RUN�� ������

)XMLPXUD�� .RERQ�� 7KH�7RN\R�3X]]OHV�� &KDUOHV�
6FULEQHU
V� 6RQV�� 1HZ�<RUN�� ������

*DUGQHU�� 0DUWLQ�� 0DUWLQ� *DUGQHU
V� 6L[WK� %RRN�RI�
0DWKHPDWLFDO� *DPHV�IURP�6FLHQWLILF� $PHULFDQ�� :�+��
)UHHPDQ�� 6DQ� )UDQFLVFR�� &DOLIRUQLD�� ������

*DUGQHU�� 0DUWLQ�� 0DWKHPDWLFDO� &DUQLYDO�� $OIUHG�
$�� .QRSI�� ,QF��� 1HZ�<RUN�� ������

*DUGQHU�� 0DUWLQ�� 0DWKHPDWLFDO� &LUFXV�� $OIUHG� $��
.QRSI�� ,QF��� 1HZ�<RUN�� ������

*DUGQHU�� 0DUWLQ�� 0DWKHPDWLFDO� 0DJLF� 6KRZ�� $OIUHG�
$�� .QRSI�� 1HZ�<RUN�� ������

*DUGQHU�� 0DUWLQ�� 0DWKHPDWLFV�� 0DJLF� DQG�0\VWHU\��
'RYHU�� 1HZ�<RUN�� ������

*DUGQHU�� 0DUWLQ�� 1HZ�0DWKHPDWLFDO� 'LYHUVLRQV� IURP�
6FLHQWLILF� $PHULFDQ�� 6LPRQ�DQG� 6FKXVWHU�� 1HZ�
<RUN�� ������

*DUGQHU�� 0DUWLQ�� 7KH�1XPHURORJ\�RI� 'U�� 0DWUL[��
6LPRQ�DQG� 6FKXVWHU�� 1HZ�<RUN�� ������

*DUGQHU�� 0DUWLQ�� 7KH� 6FLHQWLILF� $PHULFDQ�%RRN�RI�
0DWKHPDWLFDO� 3X]]OHV� DQG�'LYHUVLRQV�� 6LPRQ�DQG�
6FKXVWHU�� 1HZ�<RUN�� ������

*DUGQHU�� 0DUWLQ�� 7KH� 6HFRQG� 6FLHQWLILF� $PHULFDQ�
%RRN�RI� 0DWKHPDWLFDO� 3X]]OHV� DQG�'LYHUVLRQV��
6LPRQ�DQG� 6FKXVWHU�� 1HZ�<RUN�� ������

*DUGQHU�� 0DUWLQ�� 7KH�8QH[SHFWHG� +DQJLQJ�� DQG�
2WKHU�0DWKHPDWLFDO� 'LYHUVLRQV�� 6LPRQ�DQG�
6FKXVWHU�� 1HZ�<RUN�� ������

+XQWHU�� -�$�+�� 0DWKHPDWLFDO� %UDLQ�7HDVHUV��
'RYHU�� 1HZ�<RUN�� ������

+XQWHU�� -�$�+�� DQG�0DGDFK\�� -RVHSK� 6��
0DWKHPDWLFDO� 'LYHUVLRQV�� 'RYHU�� 1HZ�<RUN�� ������

.UDLWFKLN�� 0DXULFH�� 0DWKHPDWLFDO� 5HFUHDWLRQV�� �QG�
HG�� 'RYHU�� 1HZ�<RUN�� ������

0RWW�6PLWK�� *HRIIUH\�� 0DWKHPDWLFDO� 3X]]OHV� IRU�
%HJLQQHUV� DQG� (QWKXVLDVWV�� 6HFRQG� 5HYLVHG� (GLWLRQ��
'RYHU�� 1HZ�<RUN�� ������

2JLOY\�� &�� 6WDQOH\�� 7RPRUURZ
V�0DWK�� 8QVROYHG�
3UREOHPV� IRU� WKH�$PDWHXU�� 6HFRQG� (GLWLRQ�� 2[IRUG�
8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������

6FKZDUW]�� %HQMDPLQ� /��� HG�� 0DWKHPDWLFDO�
6ROLWDLUHV� 	�*DPHV�� %D\ZRRG�3XEOLVKHUV��
)DUPLQJGDOH�� 1HZ�<RUN�� ������

6LQJPDVWHU�� 'DYLG�� 1RWHV� RQ�5XELN
V� 0DJLF� &XEH��
)LIWK� (GLWLRQ�� 3UHOLPLQDU\� 9HUVLRQ�� 3RO\WHFKQLF�
RI� WKH� 6RXWK� %DQN�� /RQGRQ�� ������

6PXOO\DQ�� 5D\PRQG�� 7KH�&KHVV� 0\VWHULHV� RI�
6KHUORFN� +ROPHV�� $OIUHG� $�� .QRSI�� 1HZ�<RUN�� ������

6PXOO\DQ�� 5D\PRQG�0�� :KDW�LV� WKH� 1DPH�RI� 7KLV�
%RRN"� 3UHQWLFH�+DOO�� (QJOHZRRG�&OLIIV�� 1HZ�
-HUVH\�� ������

7LHW]H�� +HLQULFK�� )DPRXV�3UREOHPV� RI�0DWKHPDWLFV��
*UD\ORFN� 3UHVV�� %DOWLPRUH�� 0DU\ODQG�� ������

5HIHUHQFH�

*DIIQH\��0DWWKHZ�3�� DQG� 6WHHQ�� /\QQ�$UWKXU��
$QQRWDWHG� %LEOLRJUDSK\� RI� ([SRVLWRU\� :ULWLQJ� LQ�
WKH� 0DWKHPDWLFDO� 6FLHQFHV�� 0DWKHPDWLFDO�
$VVRFLDWLRQ� RI�$PHULFD�� :DVKLQJWRQ�� '�&��� ������

+R\UXS�� (OVH�� %RRNV�$ERXW�0DWKHPDWLFV�� +LVWRU\��
3KLORVRSK\�� (GXFDWLRQ�� 0RGHOV�� 6\VWHP�7KHRU\�� DQG�
:RUNV�RI� 5HIHUHQFH�� HWF��� $�%LEOLRJUDSK\��
5RVNLOGH� 8QLYHUVLW\� &HQWHU�� 'HQPDUN��������

+R\UXS�� (OVH�� :RPHQ�DQG�0DWKHPDWLFV�� 6FLHQFH� DQG�
(QJLQHHULQJ�� 5RVNLOGH� 8QLYHUVLW\� &HQWHU�� 'HQPDUN��
������

$�%DVLF� /LEUDU\� /LVW� IRU� )RXU�<HDU� &ROOHJHV��
6HFRQG� (GLWLRQ�� 0DWKHPDWLFDO� $VVRFLDWLRQ� RI�
$PHULFD�� :DVKLQJWRQ�� '�&��� ������

$�%DVLF� /LEUDU\� /LVW� IRU� 7ZR�<HDU� &ROOHJHV�� 6HFRQG�
(GLWLRQ�� 0DWKHPDWLFDO� $VVRFLDWLRQ� RI� $PHULFD��
:DVKLQJWRQ�� '�&��� ������

0D\��.HQQHWK���� %LEOLRJUDSK\� DQG�5HVHDUFK� 0DQXDO�
RI� �WKH�+LVWRU\� RI�0DWKHPDWLFV�� 8QLYHUVLW\� RI�
7RURQWR� 3UHVV�� 7RURQWR�� &DQDGD�� ������

0D\��.HQQHWK���� ,QGH[� RI� WKH� $PHULFDQ�
0DWKHPDWLFDO� 0RQWKO\��9�� ������ �������������
0DWKHPDWLFDO� $VVRFLDWLRQ� RI�$PHULFD�� :DVKLQJWRQ��
'�&��� ������

6FKDDI�� :LOOLDP� /�� $�%LEOLRJUDSK\� RI� 5HFUHDWLRQDO�
0DWKHPDWLFV�� 9�� ����� 1DWLRQDO� &RXQFLO� RI� 7HDFKHUV�
RI�0DWKHPDWLFV�� 5HVWRQ�� 9LUJLQLD�� ������ ������
������ �������

6FKDDI�� :LOOLDP� /�� 0DWKHPDWLFV� DQG� 6FLHQFH�� $Q�
$GYHQWXUH� LQ� 3RVWDJH� 6WDPSV�� 1DWLRQDO� &RXQFLO� RI�
7HDFKHUV� RI�0DWKHPDWLFV�� 5HVWRQ�� 9LUJLQLD�� ������

6FKDHIHU�� %DUEDUD� .LUVFK�� 8VLQJ� WKH�0DWKHPDWLFDO�
/LWHUDWXUH�� $�3UDFWLFDO� *XLGH�� 'HNNHU�� 1HZ�<RUN��
������

6FKQHLGHU�� 'DYLG�� $QQRWDWHG� %LEOLRJUDSK\� RI� )LOPV�
DQG�9LGHRWDSHV� IRU� &ROOHJH� 0DWKHPDWLFV��
0DWKHPDWLFDO� $VVRFLDWLRQ� RI� $PHULFD�� :DVKLQJWRQ��
'�&��� ������

6HHEDFK�� -�� $UWKXU�DQG� 6WHHQ�� /\QQ�$UWKXU��
0DWKHPDWLFV� 0DJD]LQH�� ���<HDU� ,QGH[� �������������
0DWKHPDWLFDO� $VVRFLDWLRQ� RI� $PHULFD�� :DVKLQJWRQ��
'�� &��� ������

6LQJPDVWHU�� 'DYLG�� /LVW� RI� ��PP�)LOPV� RQ�
0DWKHPDWLFDO� 6XELHFWV�� 2SHQ�8QLYHUVLW\�� (QJODQG��

)LFWLRQ�� )DEOHV� DQG�$QHFGRWHV�

$EERWW�� (GZLQ�$�� )ODWODQG��$� 5RPDQFH�RI�0DQ\�
'LPHQVLRQV�� /LWWOH�� %URZQ��%RVWRQ�� 0DVVDFKXVHWWV��
������ 'RYHU�� 1HZ�<RUN�� ������

(YHV�� +RZDUG�:�� ,Q� 0DWKHPDWLFDO� &LUFOHV��
3ULQGOH�� :HEHU�DQG� 6FKPLGW�� %RVWRQ�� 0DVVDFKXVHWWV��
������

(YHV�� +RZDUG�:�� 0DWKHPDWLFDO� &LUFOHV� 5HYLVLWHG��
3ULQGOH�� :HEHU�DQG� 6FKPLGW�� %RVWRQ�� 0DVVDFKXVHWWV��
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&��� &HQWHU� 6HFWLRQ� -DQXDU\�

������

(YHV�� +RZDUG�:�� �0DWKHPDWLFDO� &LUFOHV� 6JXDUHG��
3ULQGOH�� :HEHU�DQG� 6FKPLGW�� %RVWRQ�� 0DVVDFKXVHWWV��
������

(YHV�� +RZDUG�:�� 0DWKHPDWLFDO� &LUFOHV� $GLHX��
3ULQGOH�� :HEHU�DQG� 6FKPLGW�� %RVWRQ�� 0DVVDFKXVHWWV��
������

)DGLPDQ�� &OLIWRQ�� )DQWDVLD� 0DWKHPDWLFD�� 6LPRQ�
DQG� 6FKXVWHU�� 1HZ�<RUN�� ������

)DGLPDQ�� &OLIWRQ�� 7KH�0DWKHPDWLFDO� 0DJSLH�� 6LPRQ�
DQG� 6FKXVWHU�� 1HZ�<RUN�� ������

0RULW]�� 5REHUW� (GRXDUG�� 2Q�0DWKHPDWLFV�� $�
&ROOHFWLRQ� RI�:LWW\�� 3URIRXQG�� $PXVLQJ�3DVVDJHV�
$ERXW�0DWKHPDWLFV� DQG�0DWKHPDWLFLDQV�� 'RYHU�� 1HZ�
<RUN�� ������

3UREDELOLW\� DQG� 6WDWLVWLFV�

'DYLG�� )�1�� *DPHV��*RGV�DQG�*DPEOLQJ�� +DIQHU�
3UHVV�� 1HZ�<RUN�� ������

+XII�� 'DUUHO� DQG� *HLV�� ,UYLQJ�� +RZ�WR� /LH� ZLWK�
6WDWLVWLFV�� :�:��1RUWRQ�� 1HZ�<RUN�� ������

.LPEOH�� *UHJRU\�$�� +RZ�WR� 8VH� �DQG� 0LVXVH��
6WDWLVWLFV�� 3UHQWLFH�+DOO�� 1HZ�-HUVH\�� ������

/HYLQVRQ�� +RUDFH� &�� &KDQFH�� /XFN�� DQG� 6WDWLVWLFV��
6HFRQG� (GLWLRQ�� 'RYHU�� 1HZ�<RUN�� ������

0RRUH�� 'DYLG� 6�� 6WDWLVWLFV�� &RQFHSWV� DQG�
&RQWURYHUVLHV�� )UHHPDQ�� 6DQ� )UDQFLVFR��
&DOLIRUQLD�� ������

7DQXU�� -XGLWK�0��� HG�� 6WDWLVWLFV�� $�*XLGH� WR� WKH�
8QNQRZQ��6HFRQG� (GLWLRQ�� +ROGHQ�'D\�� &DOLIRUQLD��
������

:LOOLDPV�� %LOO�� $�6DPSOHU� RQ� 6DPSOLQJ�� :LOH\��
1HZ�<RUN�� ������

7RSRORJ\� DQG�*HRPHWU\�

%DUU�� 6WHSKHQ�� 
([SHULPHQWV� LQ� 7R5�S�J\�� 7KRPDV�
<�� &URZHOO�� 1HZ�<RUN�� ������

(QJHO�� .HQQHWK�� �6KDGRZV� RI� WKH� �WK� GLPHQVLRQ���
6FLHQFH� ��� �-XO\�$XJXVW� ������ �������

)OHJJ�� +�� *UDKDP�� )URP�*HRPHWU\�WR�7RSR5ORJ��
(QJOLVK� 8QLYHUVLW\� 3UHVV� �&UDQH� 5XVDN�� 1HZ�<RUN��
GLVWULEXWRU��� ������

*UD\�� -HUHP\�� ,GHDV� RI� 6SDFH�� (XFOLGHDQ�� 1RQ��
(XFOLGHDQ�� DQG� 5HODWLYLVWLF�� &ODUHQGRQ� 3UHVV�� 1HZ�
<RUN�� ������

*ULIILWKV�� +�%�� 6XUIDFHV�� &DPEULGJH�8QLYHUVLW\�
3UHVV�� 1HZ�<RUN�� ������

3HGRH�� '�� &LUFOHV�� $�0DWKHPDWLFDO� 9LHZ�� 'RYHU��
1HZ�<R�N�� ������

:HQQLQJHU��0DJQXV�-�� 3RO\KHGURQ
�0RGHOV��
&DPEULGJH�8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������

:HQQLQJHU��0DJQXV�-�� 6SKHULFDO� 0RGHOV�� &DPEULGJH�
8QLYHUVLW\� 3UHVV�� 1HZ�<RUN�� ������

0LVFHOODQHRXV� %RRNV�

$VLPRY�� ,VDDF�� $VLPRY�RQ�1XPEHUV�� 'RXEOHGD\� DQG�
&RPSDQ\��1HZ�<RUN�� ������

%UDLQV�� 6WHYHQ� -�� 6SDWLDO� 0RGHOV� RI� (OHFWLRQ�
&RPSHWLWLRQ�� ('&�80$3��1HZWRQ��0DVVDFKXVHWWV��
������

%UDPV�� 6WHYHQ� -�� %LEOLFDO� *DPHV��$�6WUDWHJLF�
$QDO\VLV� RI� 6WRULHV� LQ� WKH� 2OG� 7HVWDPHQW�� 0,7�
3UHVV�� &DPEULGJH�� 0DVVDFKXVHWWV�� ������

%HFN�� $QDWROH�� %OHLFKHU�� 0LFKDHO� 1�� DQG� &URZH��
'RQDOG� :�� ([FXUVLRQV� ,QWR� 0DWKHPDWLFV�� :RUWK�
3XEOLVKHUV�� 1HZ�<RUN�� ������

'H�0RUJDQ��$XJXVWXV�� $�%XGJHW� RI� 3DUDGR[HV�� 2SHQ�
&RXUW�� /D6DOOH�� ,OOLQRLV�� ������ ������ H[FHUSWHG� LQ�
-�5�� 1HZPDQ�� 7KH�:RUOG�RI�0DWKHPDWLFV�� 9�� ���
6LPRQ�DQG� 6FKXVWHU�� 1HZ�<RUN�� ������ SS�� �����������

+RQVEHUJHU�� 5RVV�� 0DWKHPDWLFDO� *HPV�IURP�
(OHPHQWDU\� &RPELQDWRULFV�� 1XPEHU�7KHRU\�� DQG�
*HRPHWU\�� 0DWKHPDWLFDO� $VVRFLDWLRQ� RI� $PHULFD��
:DVKLQJWRQ�� '�&��� ������

+RQVEHUJHU�� 5RVV�� ,QJHQXLW\� LQ� 0DWKHPDWLFV��
0DWKHPDWLFDO� $VVRFLDWLRQ� RI�$PHULFD�� :DVKLQJWRQ��
'�&��� ������

+RQVEHUJHU�� 5RVV�� 0DWKHPDWLFDO� *HPV�,,��
0DWKHPDWLFDO� $VVRFLDWLRQ� RI�$PHULFD�� :DVKLQJWRQ��
'�&��� ������

+RQVEHUJHU�� 5RVV�� 0DWKHPDWLFDO� 0RUVHOV��
0DWKHPDWLFDO� $VVRFLDWLRQ� RI�$PHULFD�� :DVKLQJWRQ��
'�&��� ������

+RQVEHUJHU�� 5RVV�� HG�� 0DWKHPDWLFDO� 3OXPV��
0DWKHPDWLFDO� $VVRFLDWLRQ� RI� $PHULFD�� :DVKLQJWRQ��
'�&��� ������

.DF�� 0DUN�DQG�8ODP�� 6WDQLVODZ� 0�� 0DWKHPDWLFV� DQG�
/RJLF�� 5HWURVSHFW� DQG� 3URVSHFWV�� )UHGHULFN� $��
3UDHJHU�� 1HZ�<RUN�� ������

.QXWK�� '�(�� 6XUUHDO� 1XPEHUV�� $GGLVRQ�:HVOH\��
5HDGLQJ�� 0DVVDFKXVHWWV�� ������

.RJHOPDQ�� 6WDQOH\�� :DUUHQ��-RVHSK�� 0LQG�RYHU�
0DWK�� 'LDO� 3UHVV�� 1HZ�<RUN�� ������ 6HH� DOVR��
+LOWRQ�� 3HWHU� DQG�3HGHUVHQ�� -HDQ�� �5HYLHZ� RI�

2YHUFRPLQJ�0DWK�$Q[LHW\
� DQG� 
0LQG� RYHU� 0DWK
���
$PHU��0DWK�� 0RQWKO\���� ������� ���������

/LHEHU�� /LOOLDQ� 5�� +XPDQ�9DOXHV� DQG� 6FLHQFH�� $UW�
DQG� 0DWKHPDWLFV�� :�:��1RUWRQ�DQG� &RPSDQ\��1HZ�
<RUN�� ������

/LHEHU�� /LOOLDQ� 5�� 0LWV�� :LWV�� DQG� /RJLF�� :�:��
1RUWRQ�� 1HZ�<RUN�� ������ ������ ������

/LHEHU�� /LOOLDQ� 5�� 7DNH� D� 1XPEHU�� 5RQDOG� 3UHVV��
1HZ�<RUN�� ������

/LHEHU�� /LOOLDQ� 5�� 7KH� (GXFDWLRQ� RI� 7�&�� 0LWV��
:�:��1RUWRQ�� 1HZ�<RUN�� ������

0HO]DN�� =�$�� &RPSDQLRQ�WR� &RQFUHWH� 0DWKHPDWLFV�� ��
YROV�� :LOH\�� 1HZ�<RUN�� ������ ������

3DXORV�� -RKQ�$OOHQ�� 0DWKHPDWLFV� DQG�+XPRU��
8QLYHUVLW\� RI� &KLFDJR� 3UHVV�� &KLFDJR�� ,OOLQRLV��
������

5REHUWV�� )UHG� 6�� 'LVFUHWH� 0DWKHPDWLFDO� 0RGHOV�
ZLWK�$SSOLFDWLRQV� WR� 6RFLDO�� %LRORJLFDO�� DQG�
(QYLURQPHQWDO� 3UREOHPV�� 3UHQWLFH�+DOO�� (QJOHZRRG�
&OLIIV�� 1HZ�-HUVH\�� ������

5XELQVWHLQ�� 0RVKH�)�� 3DWWHUQV� RI� 3UREOHP� 6ROYLQJ��
3UHQWLFH�+DOO�� (QJOHZRRG�&OLIIV�� 1HZ�-HUVH\�� ������

7RELDV�� 6KHLOD�� 2YHUFRPLQJ�0DWK�$Q[LHW\�� 1RUWRQ��
1HZ�<RUN�� ������ 6HH� DOVR�� +LOWRQ�� 3HWHU� DQG�
3HGHUVHQ�� -HDQ�� �5HYLHZ� RI� 
2YHUFRPLQJ� 0DWK�
$Q[LHW\
� DQG� 
0LQG� RYHU� 0DWK
��� $PHU��0DWK��
0RQWKO\���� ������� ���������

:DLVPDQ��)ULHGULFK�� ,QWURGXFWLRQ� WR� 0DWKHPDWLFDO�
7KLQNLQJ�� 7KH�)RUPDWLRQ� RI� &RQFH5WV� LQ�0RGHUQ�
0DWKHPDWLFV�� +DUSHU� 	�%URWKHUV�� 1HZ�<RUN�� ������

:RRGFRFN��$OH[DQGHU� DQG� 'DYLV�� 0RQWH�� &DWDVWURSKH�
7KHRJ� �� (�3�� 'XWWRQ� DQG� &RPSDQ\��1HZ�<RUN�� ������
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