
'U�9�0DOOLNDUMXQ� 5HGG\� ��
3URIHVVRU�RI�&LYLO�(QJLQHHULQJ

4XDOLILFDWLRQV�

x 3K'�LQ� &LYLO� (QJLQHHULQJ� IURP� -�1�7�8�+\GHUDEDG��
x 0DVWHU� RI� 7HFKQRORJ\� �0�7HFK�� LQ� 6WUXFWXUDO� (QJLQHHULQJ� IURP� -DZDKDUODO� 1HKUX�

7HFKQRORJLFDO� 8QLYHUVLW\� �-�1�7�8���+\GHUDEDG�

/,67�2)�38%/,&$7,216�

-RXUQDOV

'U�9�0DOOLNDUMXQD� 5HGG\��³6WXG\� RQ�SURSHUWLHV� RI��IUHVK� DQG�KDUGHQHG� VHOI� FRPSDFWLQJ� FRQFUHWH�
ZLWK� YDULHG� SHUFHQWDJH� RI� PHWDNDROLQ� �DV�PLQHUDO� DGPL[WXUH´�0��JUDGH� ,265� -RXUQDO� RI�
PHFKDQLFDO� DQG�FLYLO� HQJLQHHULQJ�,265�-0&(� -DQ�IHE���� ����� H�,661������������S�
,661���������;������������

&RQIHUHQFHV�

'U�9�0DOOLNDUMXQD� 5HGG\ �6WXGLHV� 2Q�0HFKDQLFDO� 3URSHUWLHV� 2I� +LJK� 6WUHQJWK� 6HOI�&XULQJ�
&RQFUHWH� �0��*UDGH� �1DWLRQDO� &RQIHUHQFH� RQ�5HFHQW� �,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� �5,&(�
�������*5,(7�� +\GHUDEDG� ,6%1�������������������

'U�9�0DOOLNDUMXQD� 5HGG\ �$Q� ([SHULPHQWDO� ,QYHVWLJDWLRQ� 2Q�0HFKDQLFDO� 3URSHUWLHV� 2I�6HOI�
&XULQJ &RQFUHWH� �0���*UDGH��1DWLRQDO� &RQIHUHQFH� RQ�5HFHQW� �,QQRYDWLRQV� LQ� &LYLO� (QJLQHHU LQJ�
�5,&(��������*5,(7�� +\GHUDEDG� ,6%1�������������������

'U�9�0DOOLNDUMXQD� 5HGG\ �/DWHUDO� 5HVSRQVH� 2I�6WHHO� %UDFHG� 5HLQIRUFHG� &RQFUHWH� 6WUXFWXUH�
2I� 8QV\PPHWULFDO� +LJK� 5LVH� %XLOGLQJV��1DWLRQDO� &RQIHUHQFH� RQ� 5HFHQW� � ,QQRYDWLRQV� LQ� &LYLO�
(QJLQHHULQJ� �5,&(��������*5,(7�� +\GHUDEDG� ,6%1�������������������



'U�0RKDPPDG�+XVVDLQ�����������������������������
3URIHVVRU�RI�&LYLO�(QJLQHHULQJ��������������������������������������������������������

4XDOLILFDWLRQV�

x 3K'�LQ� &LYLO� (QJLQHHULQJ� IURP� -178+�+\GHUDEDG������
x 0DVWHU� RI� 7HFKQRORJ\� �0�7HFK�� LQ� +\GURG\QDPLFV� DQG� :DWHU� 0DQDJHPHQW IURP�

2VPDQLD� 8QLYHUVLW\�� +\GHUDEDG� ������
x %DFKHORU� RI�7HFKQRORJ\� �%�7HFK�� LQ�&LYLO� (QJLQHHULQJ� IURP� 1,7�:$5$1*$/

5HVHDUFK�,QWHUHVW��:DWHU�5HVRXUFHV� (QJLQHHULQJ�

-RXUQDO� 3XEOLFDWLRQV�&RQIHUHQFH� 3URFHHGLQJV��

/,67�2)�3$3(5�38%/,&$7,216

'U�0RKG�+XVVDLQ� ������³&RGDO� SURYLVLRQV� DQG� VSHFLILFDWLRQV� WR� PLWLJDWH� QDWXUDO� GLVDVWHUV´�$OO� ,QGLD�
VHPLQDU�RQ� ³'LVDVWHU�0LWLJDWLRQ� RI�IORRGV� 	�8UEDQ�GUDLQDJH� LVVXHV´�KHOG� DW�WKH�,QVWLWXWLRQ� RI�(QJLQHHUV�
�,1',$���7HODQJDQD�VWDWH

'U�0RKG�+XVVDLQ������� �6HYHQWHHQ�VXVWDLQDEOH� GHYHORSPHQW� JRDOV� RI� XQLWHG� QDWLRQV� WR� EH�DFKLHYHG� E\�
������ DFWLRQ�SODQQLQJ� DQG�LPSOHPHQWDWLRQV� IRU�FLYLO� HQJLQHHUV´��(U��5��/��5DMX��QG�HQGRZPHQW�OHFWXUH�RQ�
RUJDQL]HG� E\�,QVWLWXWH�RI�(QJLQHHUV��,1',$���7HODQJDQD�VWDWH�FHQWUH�

'U�0RKG�+XVVDLQ��������³5ROH�RI�(QJLQHHUV�LQ�D�GHYHORSLQJ� ,QGLD´$OO�,QGLD�VHPLQDU�RQ�³5ROH�RI�(QJLQHHUV�
LQ�D�GHYHORSLQJ� ,QGLD´�KHOG�DW��,QVWLWXWLRQ� RI�(QJLQHHUV��



'U�1�6DQMHHY�
3URIHVVRU�RI�&LYLO�(QJLQHHULQJ����������������������������������������������������

*5,(7�+\GHUDEDG�

5HVHDUFK�,QWHUHVWV
&RQFUHWH�7HFKQRORJ\�� 6WUXFWXUDO� (QJLQHHULQJ�

/,67�2)�38%/,&$7,216�

&RQIHUHQFHV

x 'U�1�6DQMHHY $�6WXG\�2Q�5HSODFHPHQW�2I�5LYHU�6DQG�:LWK�&RPELQDWLRQ� 2I�52%2�6DQG��)O\�
DVK�$QG�**%6�,Q�)LEUH�5HLQIRUFHG�&RQFUHWH �1DWLRQDO� &RQIHUHQFH�RQ� 5HFHQW��,QQRYDWLRQV� LQ�
&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��+\GHUDEDG�,6%1�������������������

x 'U�1�6DQMHHY�6WUHQJWK�$SSUDLVDO�2I�)LEUH�5HLQIRUFHG�&RQFUHWH�:LWK�3DUWLDO�5HSODFHPHQW�2I�23&�
:LWK� 0LQHUDO� $GPL[WXUHV� �)O\� $VK�� **%6�� 0HWDNDROLQ�� �1DWLRQDO� &RQIHUHQFH� RQ� 5HFHQW��
,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��+\GHUDEDG�,6%1�������������������



'U�*�9�9��6DW\DQDUD\DQD�� ������������
3URIHVVRU�LQ�&LYLO�(QJJ�'HSW�

([SHULHQFH����<($56
5HVHDUFK�,QWHUHVWV� &RQFUHWH�WHFKQRORJ\���)(0�

-RXUQDOV

6HLVPLF�%HKDYLRXU�RI�%XLOGLQJ� :LWK�DQG�:LWKRXW� 6HW�%DFNV� ³,QWHUQDWLRQDO� MRXUQDO� RI�,QQRYDWLYH�5HVHDUFK�

LQ�6FLHQFH�(QJLQHHULQJ� DQG�7HFKQRORJ\´�,-,56(7�92/�������,668(��� -DQ����SJ������� ,661����������

&21)(5(1&(6

� 'U�*99�6DW\DQDUD\DQD 6HLVPLF�$QDO\VLV�2I�5&&�0XOWL�6WRULHG� %XLOGLQJ� 2Q�$�6ORSLQJ� *URXQG�

�1DWLRQDO� &RQIHUHQFH� RQ� 5HFHQW� � ,QQRYDWLRQV LQ� &LYLO� (QJLQHHULQJ� �5,&(� ������� *5,(7��

+\GHUDEDG�,6%1����������������������WK� ���WK�'HFHPEHU������

� 'U�*99�6DW\DQDUD\DQD ³6WXGLHV� 2Q�3XQFKLQJ� 6KHDU�5HVLVWHQFH�2I�7ZR�:D\� 6ODE� 6SHFLPHQV�

:LWK� 3DUWLDO�5HSODFHPHQW�2I�&HPHQW�%\�)O\�$VK�:LWK�'LIIHUHQW�(GJH�&RQGLWLRQV´�,QWHUQDWLRQDO�

&RQIHUHQFH�RQ�(DUWK�6FLHQFHV�DQG�(QJLQHHULQJ�,&((��H�,661�������������WK� ����$XJXVW������

� 'U�*99�6DW\DQDUD\DQD ³%HKDYLRXU� 6WXGLHV� RQ� &RPSUHVVLYH� 6WUHQJWK� RI� &HPHQW� &RQFUHWH� E\�

3DUWLDO�5HSODFHPHQW�RI�6DQG�ZLWK�6WRQH�'XVW´� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *OREDO� &LYLO�

(QJLQHHULQJ� &KDOOHQJHV� LQ� 6XVWDLQDEOH� 'HYHORSPHQW� DQG� &OLPDWH� &KDQJH� �,&*&6&� � ����

,6%1������������������ ��WK���WK�0DUFK������



'U�9�6ULQLYDVD� 5HGG\��
3URIHVVRU�RI�&LYLO�(QJLQHHULQJ

4XDOLILFDWLRQV�

�� 3K'�LQ� &LYLO� (QJLQHHULQJ� IURP� -�1�7�8�+\GHUDEDG�� �-XQ������
�� 0DVWHU� RI� 7HFKQRORJ\� �0�7HFK�� LQ� 6WUXFWXUDO� (QJLQHHULQJ� IURP�

-DZDKDUODO� 1HKUX�7HFKQRORJLFDO� 8QLYHUVLW\� �-�1�7�8���+\GHUDEDG� ������
�� %DFKHORU� RI� 7HFKQRORJ\� �%�7HFK�� LQ� &LYLO� (QJLQHHULQJ� IURP� $FKDU\D� 1DJDUMXQD� 8QLYHUV LW\�

�������
�� ,QWHUPHGLDWH� �0�3�&��IURP� 'U�/�%�&ROOHJH�� 9LVDNKDSDWQDP� �������
�� 0DWULFXODWLRQ� IURP� $QGKUD� 8QLYHUVLW\� �������

([SHULHQFH�� ��� \HDUV

5HVHDUFK�,QWHUHVW�� &RQFUHWH� WHFKQRORJ\�� 6SHFLDO� FRQFUHWHV�� 5HKDELOLWDWLRQ� DQG� 5HWURILWWLQJ� RI�
VWUXFWXUHV�� &LYLO� (QJLQHHULQJ� 6RIWZDUH� DSSOLFDWLRQV�

-RXUQDO� 3XEOLFDWLRQV�&RQIHUHQFH� 3URFHHGLQJV��

/,67�2)�3$3(5�38%/,&$7,216

-2851$/6�

� 0�9�6KHVKDJLUL� 5DR��9�6ULQLYDVD 5HGG\�³%DFWHULD�,QFRUSRUDWHG�&RQFUHWH�³�9RO� ��,VVXH��� �)HE�
�����,661���������

� 'U��9�6ULQLYDVD�5HGG\� ³�(IIHFW�RI�PL[LQJ� DQG�FXULQJ�FRQFUHWH�ZLWK�PDJQHWLFDOO\� WUHDWHG�ZDWHU�RQ�
LWV�FRPSUHVVLYH�VWUHQJWK´���-RXUQDO�RI�&LYLO� (QJLQHHULQJ� DQG�(QYLURQPHQWDO� 7HFKQRORJ\� �-&((7���
.ULVKL�6DQVNULWL� 3XEOLFDWLRQV�� 9ROXPH����,VVXH����SJ��������� S�,661������������ H�,661������
���;��

� 'U��9�6ULQLYDVD�5HGG\��3HUIRUPDQFH�RI�0LFURELDO� &RQFUHWH�'HYHORSHG�8VLQJ�%DFLOOXV�6XEWLOXV�
-&���-RXUQDO�RI�7KH�,QVWLWXWLRQ� RI�(QJLQHHUV��,QGLD���6HULHV�$��6SULQJHU�,QGLD���±����3ULQW�,661�
����������� 2QOLQH� ,661������������

� 'U��9�6ULQLYDVD�5HGG\��³(IIHFW�RI�0DJQHWLF�)LHOG� 7UHDWHG�:DWHU�RQ�)UHVK�DQG�+DUGHQHG�
3URSHUWLHV�RI�&RQFUHWH¶��-RXUQDO�RI�&LYLO� (QJLQHHULQJ� DQG�(QYLURQPHQWDO� 7HFKQRORJ\� �-&((7���
9ROXPH����,VVXH������������� S�,661������������ H�,661���������;



� 'U��9�6ULQLYDVD�5HGG\��6SHFLDO�FRQFUHWHV�IRU�VXVWDLQDEOH�FRQVWUXFWLRQ��(QJLQHHULQJ� DQG�
WHFKQRORJ\� ODWHVW�SURJUHVV����������� ,6%1�������������������

� 'U��9�6ULQLYDVD�5HGG\� ³6SHFLDO�FRQFUHWHV�IRU�VXVWDLQDEOH�FRQVWUXFWLRQ (QJLQHHULQJ� DQG�
WHFKQRORJ\� ODWHVW�SURJUHVV´ ������ ��������� ,6%1�������������������

� 'U��9�6ULQLYDVD�5HGG\� µ6WXGLHV�RQ�5KHRORJ\�� 6WUHQJWK�DQG�&HPHQWLQJ�(IILFLHQF\�RI�+LJK�
6WUHQJWK�*UDGH�4XDWHUQDU\�%OHQGHG�6HOI�&RPSDFWLQJ�&RQFUHWH ,QFRUSRUDWLQJ�+LJK�5HDFWLYLW\�
0HWDNDROLQ¶�&95�-RXUQDO�RI�6FLHQFH�DQG�7HFKQRORJ\�9ROXPH� ����� �SS��������'HFHPEHU��������
���,661�����������

� 'U��9�6ULQLYDVD�5HGG\��%DFWHULDO�&RQFUHWH�� $�6XVWDLQDEOH�6HOI�+HDOLQJ� ELR�&RQVWUXFWLRQ�
0DWHULDÓ �(QJLQHHULQJ� DQG�WHFKQRORJ\� UHFHQW�LQQRYDWLRQV� DQG�UHVHDUFK���������������� ,6%1�����
������������

� 'U��9�6ULQLYDVD�5HGG\��³�(YDOXDWLRQ�2I�&HPHQWLQJ�(IILFLHQF\�2I�4XDWHUQDU\�%OHQGHG�+LJK�
6WUHQJWK�6HOI�&RPSDFWLQJ�&RQFUHWH´�,-5(7��,QWHUQDWLRQDO� -RXUQDO�RI�5HVHDUFK�LQ�(QJLQHHULQJ� DQG�
7HFKQRORJ\� ���9ROXPH�� ���6SHFLDO�,VVXH�����1RY������� ��������� H,661������������ _�
,661������������
&21)(5(1&(6

� 'U�9�6KULQLYDVD�5HGG\³(YDOXDWLRQ� RI�FHPHQWLQJ�HIILFLHQFLHV�RI�JURXQG�JUDQXODWHG�EODVW�IXUQDFH�
VODJ�DQG�IO\�DVK�EOHQGHG�KLJK� SHUIRUPDQFH�FRQFUHWH´�SURFHHGLQJV�RI��UG�1DWLRQDO�&RQIHUHQFH�RQ�
,QQRYDWLYH�5HVHDUFK�LQ�&LYLO� (QJLQHHULQJ� �1&,5&(��N�����DW�0DOOD�5HGG\�(QJLQHHULQJ� &ROOHJH�
+\GHUDEDG��SS����������� ,6%1������������������

� 'U�9�6KULQLYDVD�5HGG\³&267�$1$/<6,6�2)��35(&$67�$1'�&$67�,1�6,78�0(7+2'2)�
&21&5(7(�&216758&7,21��3URFHHGLQJV�RI�1DWLRQDO�&RQIHUHQFH��RQ�7HFKQLFDO�,QQRYDWLRQV�
LQ�&LYLO� (QJLQHHULQJ� �1&7,&(�������DW�9LJQDQ¶V�8QLYHUVLW\���$QGKUD�3UDGHVK�RQ��,6%1���������
������������ SS���������

� 'U��9�6ULQLYDVD 5HGG\��³$VVHVVPHQW�2I�&KORULGH� ,RQ�3HQHWUDWLRQ�2I�%DFWHULDO�&RQFUHWH��1DWLRQDO�
&RQIHUHQFH� RQ� 5HFHQW� � ,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� �5,&(� ������� *5,(7�� +\GHUDEDG
,6%1�������������������

� 'U��9�6ULQLYDVD� 5HGG\�� �³6WXGLHV� RQ�+\EULG� )LEUH�5HLQIRUFHG�6HOI�&RPSDFWLQJ� &RQFUHWH�0DGH�
:LWK� 6WHHO� DQG� 3RO\SURS\OHQH� )LEHUV�� 1DWLRQDO� &RQIHUHQFH� RQ� 5HFHQW� � ,QQRYDWLRQV� LQ� &LYLO�
(QJLQHHULQJ� �5,&(�������*5,(7�+\GHUDEDG� ,6%1�������������������

� 'U��9�6ULQLYDVD�5HGG\���³2SWLPL]DWLRQ� 2I�4XDWHUQDU\�%OHQGHG�+LJK� 3HUIRUPDQFH�&RQFUHWH�0L[
3URSRUWLRQLQJ�� 1DWLRQDO� &RQIHUHQFH�RQ�5HFHQW�� ,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� �5,&(��������
*5,(7��+\GHUDEDG�,6%1�������������������

� 'U��9� 6ULQLYDVD� 5HGG\�� � ³3HUIRUPDQFH�RI� +\EULG� )LEUH� 5HLQIRUFHG� 6HOI�&RPSDFWLQJ� &RQFUHWH�
0DGH� :LWK
6WHHO�$QG�*ODVV�)LEHUV��1DWLRQDO�&RQIHUHQFH�RQ�5HFHQW��,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(�
�������*5,(7�+\GHUDEDG�,6%1�������������������



'U��&��/DYDQ\D��$VVRFLDWH�3URIHVVRU

4XDOLILFDWLRQV�� 3K�'� �&LYLO� (QJLQHHULQJ� IURP� -178+��+\GHUDEDG� �������
0�7HFK �6RLO� 0HFKDQLFV� IURP� -178��.DNLQDGD� �������
%�7HFK �&LYLO� (QJLQHHULQJ� IURP� -178��+\GHUDEDG� �������

([SHULHQFH�
7HDFKLQJ� ([SHULHQFH� ± ���\UV
,QGXVWU\� ([SHULHQFH� ���\UV

5HVHDUFK�LQWHUHVW� ([SDQVLYH� VRLOV�� *URXQG� LPSURYHPHQW� WHFKQLTXHV�

-RXUQDO� SXEOLFDWLRQV� �\HDU�ZLVH�GHVFHQGLQJ�RUGHU�

,QWHUQDWLRQDO� SXEOLFDWLRQV��

� /DYDQ\D�� &� DQG 6ULUDPD� 5DR�� $�� �������� ³6WXG\� RI� 6ZHOOLQJ� 3RWHQWLDO� RI� &RSSHU�6ODJ�
&XVKLRQ� /DLG�2YHU�([SDQVLYH� 6RLO�%HG �́�6SULQJHU�� ,QGLDQ�*HRWHFKQLFDO�-RXUQDO����0DUFK��
������RQOLQH��� 6HSW�������(�3ULQW�� ��,661������������'2,���������V������������������
SS���������

&RQIHUHQFH
� 'U��&��/DYDQ\D������� ��³6WXG\� 2Q�2EVHUYHG�9DOXHV� 2I�6RDNHG�&%5�2I�/LPH�6WDELO L]HG�

&RSSHU� 6ODJ� &XVKLRQ� /DLG� 2YHU� ([SDQVLYH� 6RLO� %HG�1DWLRQDO� &RQIHUHQFH� RQ� 5HFHQW� �
,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(� ���*5,(7�� +\GHUDEDG� ,6%1�������������������

� 'U��&��/DYDQ\D�)DLOXUH� 2I 3DYHPHQWV� ± &DXVHV��6WHSV�7R�,PSURYH� $QG� 6WDELOL]DWLRQ� 2I�
5RDGV� 2Q� 3RRU�6XEJUDGH� 6RLOV� �1DWLRQDO� &RQIHUHQFH� RQ� 5HFHQW� � ,QQRYDWLRQV� LQ� &LYLO�
(QJLQHHULQJ� �5,&(���*5,(7�� +\GHUDEDG�,6%1�� �����������������



0U�7�6KULQLYDV�

$VVRFLDWH�3URIHVVRU�RI�&LYLO�(QJLQHHULQJ

4XDOLILFDWLRQV�

3K'�LQ� &LYLO� (QJLQHHULQJ� IURP� -�1�7�8�+\GHUDEDG�6XEPLWWHG��
0DVWHU� RI� 7HFKQRORJ\� �0�7HFK�� LQ� 6WUXFWXUDO� (QJLQHHULQJ� IURP� -DZDKDUODO� 1HKUX
7HFKQRORJLFDO� 8QLYHUVLW\� �-�1�7�8���+\GHUDEDG
%7HFK� &%,7�+\GHUEDG� DIILOLDWHG� WR�28

/,67�2)�38%/,&$7,216�

&RQIHUHQFHV

� 7�6ULQLYDV� ³$�%ULHI� 5HYLHZ� 2Q�6WUHQJWK� $QG�'XUDELOLW\� 3URSHUWLHV� 2I�)O\�
$VK�$QG�6ODJ� %DVHG�*HRSRO\PHU� &RQFUHWH�1DWLRQDO &RQIHUHQFH� RQ�5HFHQW� �
,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7�� +\GHUDEDG� ,6%1��
�����������������

� 7�6ULQLYDV� ³6WXGLHV� 2Q�3HUPHDELOLW\� $QG�6RUSWLYLW\� 2I�/RZ�&DOFLXP� )O\� DVK�
$QG�6ODJ�%DVHG�*HRSRO\PHU� &RQFUHWH �1DWLRQDO� &RQIHUHQFH� RQ� 5HFHQW� �
,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7�� +\GHUDEDG

� ,6%1�������������������



%�6KDQPXJHVKZDUD�%DEX�

$VVRFLDWH�3URIHVVRU�RI�&LYLO�(QJLQHHULQJ
*5,(7�+\GHUDEDG

4XDOLILFDWLRQV�

0DVWHU� RI� 7HFKQRORJ\� �0�7HFK�� LQ� 5HPRWH� 6HQVLQJ� � IURP� -DZDKDUODO� 1HKUX� 7HFKQRORJLFD O�
8QLYHUVLW\� �-�1�7�8���+\GHUDEDG

5HVHDUFK�,QWHUHVWV
,PDJH�3URFHVVLQJ�DQG�5HPRWH�6HQVLQJ�

/,67�2)�38%/,&$7,216�

&RQIHUHQFHV
� %�6KDQPXJHVKZDUD�%DEX� � ³:DWHUVKHG�$QDO\VLV� RI�$QHJXQWD�1DWLRQDO� &RQIHUHQFH�RQ� 5HFHQW��

,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��+\GHUDEDG�,6%1�������������������



0U�7�6ULNDQWK

$VVRFLDWH�3URIHVVRU�RI�&LYLO�(QJLQHHULQJ
*5,(7�+\GHUDEDG

([SHULHQFH�� ���\HDUV

4XDOLILFDWLRQ
07HFK�7UDQVSRUWDWLRQ� (QJLQHHULQJ� ��1,7�7ULFK\

/,67�2)�38%/,&$7,216�

&RQIHUHQFHV

� 7��6ULNDQWK 5HSODFHPHQW� RI�6DQG�ZLWK� 4XDUU\� 'XVW� LQ� 0���*UDGH�&RQFUHWH�1DWLRQD O�
&RQIHUHQFH� RQ�5HFHQW� �,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7�� +\GHUDEDG�
,6%1�������������������



6�YHQNDW��FKDU\XOX�� $VVLVWDQW�3URIHVVRU

4XDOLILFDWLRQV�� �3K�'�SXUVXLQJ�
�5HJLVWHUHG������LQ�&LYLO�(QJLQHHULQJ� IURP� -�1�7�8�+\GHUDEDG� ���
0�7HFK��LQ�+:5( ��-178� +\GHUDEDG�� �����

([SHULHQFH�� ���\HDUV
5HVHDUFK�LQWHUHVW�� 'HFLVLRQ�VXSSRUW� V\VWHPV�IRU�HIIHFWLYH�ZDWHU� UHVRXUFHV PDQDJHPHQW
&RQIHUHQFH�3URFHHGLQJV� �����

&RQIHUHQFH�3URFHHGLQJV�

� 6�9HQNDWDFKUD\XOX� ³$�&DVH�6WXG\� 3DUWLDO� 5HSODFHPHQW� RI�&HPHQW� ZLWK� 0DUEOH�3RZGHU�LQ�
&RQFUHWH�0L[ �1DWLRQDO� &RQIHUHQFH� RQ�5HFHQW� �,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� �5,&(�
�������*5,(7�� +\GHUDEDG� ,6%1�������������������



63�5DMX��

$VVLVWDQW�3URIHVVRU���&LYLO�'HSDUWPHQW

4XDOLILFDWLRQ���07HFK�6WUXFWXUDO�(QJLQHHULQJ�

%�7HFK�&LYLO� &%,7�+\GHUDEDG�

5HVHDUFK�,QWHUHVWV ��6XUYH\LQJ�� 6WUXFWXUDO�(QJLQHHULQJ�

/LVW�RI�3XEOLFDWLRQV

&RQIHUHQFH�

9�6LYD� 3UDVDGD�5DMX� ³&RPSDWLELOLW\� RI� 6XOSKRQDWHG 1DSKWKDOHQH� )RUPDOGHK\GH� DQG� /LJQRVXOSKRQDWHV�
EDVHG�6XSHUSODVWLFL]HU�ZLWK�3RUWODQG�6ODJ�&HPHQWV �1DWLRQDO� &RQIHUHQFH�RQ�5HFHQW��,QQRYDWLRQV� LQ�
&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��+\GHUDEDG�,6%1�������������������



.�6KLOSD

$VVLVWDQW�3URIHVVRU

&LYLO�'HSDUWPHQW�

4XDOLILFDWLRQ���07HFK���-178+

/LVW�RI�3XEOLFDWLRQV�

&RQIHUHQFH�
.�6KLOSD� �(IIHFW� RI� (ORQJDWLRQ� ,QGH[� RQ� WKH� %LWXPLQRXV� 0L[HV�1DWLRQDO� &RQIHUHQFH� RQ� 5HFHQW��
,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��+\GHUDEDG ,6%1�������������������



3��6DQWKL�5DM�$VVLVWDQW�3URIHVVRU���������������������������������������������������������

4XDOLILFDWLRQV�
0�7HFK ���6WUXFWXUDO� (QJLQHHULQJ�� �-178� +\GHUDEDG����

%�7HFK ���&LYLO� (QJLQHHULQJ�� �1,7��:DUDQJDO���

([SHULHQFH�� ���\HDUV
5HVHDUFK�LQWHUHVW� &RQFUHWH�7HFKQRORJ\�

-RXUQDO� SXEOLFDWLRQV�

1DWLRQDO�&RQIHUHQFHV�

3��6DQWKL� 5DM�� 3�6LULVKD�� ³6WXG\� 2Q�3URSHUWLHV� 2I�&RQVWUXFWLRQ� 0DWHULDOV �́� 3URFHHGLQJV� RI� WKH�

1DWLRQDO� &RQIHUHQFH� RQ 5HFHQW� ,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� �5,&(� ������ � � 5HFHQW�

,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� ��*5,(7�� *XUX� &DOL[WR� 3XEOLFDWLRQV�� ,6%1��������������������

������'HF��������SS����������

3� �� 6DQWKL� 5DM� �%DOOHNXUL 6ZDWKL�� -RQQDODJDGGD� $QMDQL� ³&$6(� 678'<� 21�*/$66� ),%5(�

5(,1)25&('�&21&5(7( �́� 3URFHHGLQJV� RI� WKH�1DWLRQDO� &RQIHUHQFH� RQ 5HFHQW� ,QQRYDWLRQV� LQ�

&LYLO� (QJLQHHULQJ� �5,&(���������5HFHQW� ,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� ��*5,(7�� *XUX� &DOL[WR�

3XEOLFDWLRQV�� ,6%1��������������������������'HF��������SS����������



-KDQDYL�<HUODJDGGD� ��������
$VVLVWDQW�3URIHVVRU

4XDOLILFDWLRQ�
3K�'�SXUVXLQJ� �,,7�+\GHUDEDG�
0�7HFK�7UDQVSRUWDWLRQ� (QJJ�,,7�.KDUDJKSXU

/LVW�RI�3XEOLFDWLRQV�
&RQIHUHQFH�

� -DKQDYL�<DUODJDGGD �6DIHW\� DW� 6LJQDOL]HG� ,QWHUVHFWLRQV� ± $� &DVH� 6WXG\� LQ� .RONDWD�
&LW\�1DWLRQDO� &RQIHUHQFH�RQ�5HFHQW�� ,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� �5,&(�������� *5,(7��
+\GHUDEDG ,6%1�������������������



*RYDUGKDQ�0DPLOOD��������������������������������������������������������������������������������������������

$VVLVWDQW�3URIHVVRU�

&LYLO�'HSDUWPHQW

4XDOLILFDWLRQ

07HFK�± 1,7�$OODKDEDG��6WUXFWXUDO�(QJLQHHULQJ�

/LVW�RI�3XEOLFDWLRQV�

&RQIHUHQFH�

� *RYDUGKDQ� 0DPLOOD ³&RPSDUDWLYH� DQDO\VLV� RI� LQWHUQDWLRQDO� FRGHV� RI� SUDFWLFHV� IRU�
EXLOGLQJV�1DWLRQDO� &RQIHUHQFH�RQ�5HFHQW��,QQRYDWLRQV�LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��
+\GHUDEDG�,6%1�������������������



5HVHDUFK�3URILOH�

0UV�.�+HPDODWKD

4XDOLILFDWLRQV�� 0�7HFK��6WUXFWXUDO� (QJLQHHULQJ�� �-178� +\GHUDEDG�� �����
([SHULHQFH�� � \HDUV�
5HVHDUFK�LQWHUHVW��&RQFUHWH�7HFKQRORJ\�

&RQIHUHQFH�3URFHHGLQJV�� ���

1DWLRQDO�&RQIHUHQFHV�
�� 7ZR�GD\ 1DWLRQDO� &RQIHUHQFH� RQ� ³5HFHQW� ,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� DW�*RNDUDMX�

5DQJDUDMX� ,QVWLWXWH� RI� (QJLQHHULQJ� DQG� 7HFKQRORJ\� RI� �WK 	� �WK 'HFHPEHU� ���� �́ RQ�
³%HKDYLRXU� RQ�VWUHQJWK�FKDUDFWHULVWLFV�RI�FRQFUHWH�XVLQJ�EDVDOW�ILEUHV ³�

&RQIHUHQFHV�$WWHQGHG�

�� 7ZR�GD\� 1DWLRQDO� &RQIHUHQFH� RQ� ³5HFHQW� ,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� DW�*RNDUDMX�
5DQJDUDMX� ,QVWLWXWH� RI�(QJLQHHULQJ� DQG�7HFKQRORJ\� RI� �WK 	��WK 'HFHPEHU� ����

:RUNVKRSV�RU�)'3¶V�DWWHQGHG�

�� ���ZHHNV� IDFXOW\� GHYHORSPHQW� SURJUDPPH� RQ� ³Í&7� WHFKQRORJLHV� DQG�RQOLQH� WHDFKLQJ� DQG�
OHDUQLQJ� PHWKRGRORJLHV�� FRQGXFWHG� E\�,,7�%20%$<� IURP� ��WK $XJXVW� �����WR���WK 1RY�
�����

�� 7ZR� 'D\� :RUNVKRS� RQ� ³0RGHUQ� 'HYHORSPHQWV� LQ� &RQFUHWH� DQG� %XLOGLQJ� 7HFKQRORJ\´�
'HSDUWPHQW�RI�&LYLO� (QJLQHHULQJ�*5,(7��+\GHUDEDG�RQ��QG�	��UG�)HEUXDU\ ����

3URMHFWV�*XLGHG� IRU�%�7HFK�
�� *XLGHG� WZR�PLQL� SURMHFWV

L� (IIHFW� RI�VHD�ZDWHU�RQ�FRPSUHVVLYH� VWUHQJWK� RI�FRQFUHWH� XVLQJ� VXJDUFDQH� EDJDVVH�
DVK�

LL� (IIHFW� RI�FRPSUHVVLYH� VWUHQJWK� RI�0���JUDGH�FRQFUHWH� SDUWLDOO\� UHSODFLQJ� ILQH�
DJJUHJDWH� ZLWK� TXDUU\�GXVW�

�� *XLGHG WZR�PDLQ� SURMHFWV
L� %HKDYLRXU� RQ�VWUHQJWK� FKDUDFWHULVWLFV� RI�FRQFUHWH� XVLQJ� EDVDOW� ILEUHV�
LL� 3ODQQLQJ�� 'HVLJQ� DQG�HVWLPDWLQJ� RI�*���+RVWHO� EXLOGLQJ� DW�*5,(7� &DPSXV�



0UV��3�6,5,6+$��

$VVLVWDQW�3URIHVVRU�

4XDOLILFWLRQ�07HFK���6WUXFWXUDO�(QJLQHHULQJ�

%7HFK�1DJDUMXQD�8QLYHUVLW\��*XQWXU��$QGKUD�3UDGHVK��

5HVHDUFK�,QWHUHVWV ��&RQFUHWH�7HFKQRORJ\

/LVW�RI�3XEOLFDWLRQV� ����

&RQIHUHQFH�

� 3�6LUHHVKD ³6WXG\�2Q�3URSHUWLHV�2I�&RQVWUXFWLRQ�0DWHULDOV �1DWLRQDO� &RQIHUHQFH�RQ�5HFHQW��
,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��+\GHUDEDG



0�5DNHVK

4XDOLILFDWLRQV�� 0�7HFK��6WUXFWXUDO� (QJLQHHULQJ�� �-178� +\GHUDEDG�� �
([SHULHQFH�� � \HDUV�
5HVHDUFK�LQWHUHVW��&RQFUHWH�7HFKQRORJ\�

/LVW�RI�3XEOLFDWLRQV� ����

&RQIHUHQFH�
� 5DNHVK� ³3XVK� RYHU� DQDO\VLV� RI� SODQ� LUUHJXODU� UHLQIRUFHG� FRQFUHWH� EXLOGLQJV� ZLWK� DQG�

ZLWKRXW� D�OHDG� UXEEHU�EDVH�LVRODWRU �́-RXUQDO� RI�6WUXFWXUDO� (QJLQHHULQJ� 9RO� ���1R���SJ����
��



.�+DQXPD�5LVKL

$VVLVWDQW�3URIHVVRU

([SHULHQFH���\HDUV

/LVW�RI�3XEOLFDWLRQV�

&RQIHUHQFH�

.�+DQXPD� 5LVKL ³2SWLPL]DWLRQ� RI� (OHFWURO\VLV� FHOO� XVLQJ� &)' ��1DWLRQDO� &RQIHUHQFH� RQ� 5HFHQW��
,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��+\GHUDEDG�,6%1�������������������



0U�0�6�%ULWWR�-H\DNXPDU��$VVW��3URIHVVRU�����������������������������������

4XDOLILFDWLRQV� 0�(���6WUXFWXUDO� (QJLQHHULQJ��
�6DWK\DEDPD� 8QLYHUVLW\� ���������

([SHULHQFH�� ��� \HDUV
$UHD�RI�,QWHUHVW� &RQFUHWH�7HFKQRORJ\�
&RQIHUHQFH�3URFHHGLQJV�� ��������

&RQIHUHQFH�3URFHHGLQJV� �\HDU�ZLVH�GHVFHQGLQJ�RUGHU�

,QWHUQDWLRQDO� &RQIHUHQFHV�

�� 0�6�%ULWWR�-H\DNXPDU �������´$Q� ([SHULPHQWDO� VWXG\� RQ�%HKDYLRXU� RI�+LJK�
SHUIRUPDQFH� *)5%�ZLWK� SDUWLDO� UHSODFHPHQW� RI� FHPHQW� E\�VLOLFD� IXPH �́ �5,&(�������
*5,(7�+\GHUDEDG�� 'HF������



$�6KULQLYDVD�5HGG\�������������������������������������������������������������������

$VVLVWDQW�3URIHVVRU�&LYLO�'HSDUWPHQW�����������������

4XDOLILFDWLRQ���07HFK�*HRWHFKQLFDO�(QJLQHHULQJ�

5HVHDUFK�,QWHUHVWV���*URXQG�,PSURYHPHQW�7HFKQLTXHV

/LVW�RI�3XEOLFDWLRQV�

&RQIHUHQFH

� 6ULQLYDVD� 5HGG\� $\XOXUL ³6HWWOHPHQW� $QDO\VLV� RI� 3LOHG� 5DIW� 6\VWHP� LQ� RIIVKRUH� OD\HUHG�
6RLOV�1DWLRQDO� &RQIHUHQFH�RQ�5HFHQW�� ,QQRYDWLRQV� LQ� &LYLO� (QJLQHHULQJ� �5,&(�������� *5,(7��
+\GHUDEDG,6%1�������������������



.DUWKLN�&+�������������������������������������������������������������������������������������������������������������������

$VVLVWDQW�3URIHVVRU

4XDOLILFDWLRQ���07HFK���6WUXFWXUDO�(QJLQHHULQJ�9,7��9HOORUH

5HVHDUFK�,QWHUHVW���6WUXFWXUDO�(QJLQHHULQJ��&RQFUHWH�7HFKQRORJ\�

/,67�2)�38%/,&$7,21������

&RQIHUHQFH�������������������������������������������������������������������������������������������������������������������

.DUWKLN�&+³([SHULPHQWDO VWXG\�RQ�EDFWHULDO�EDVHG�VHOI�KHDOLQJ� FRQFUHWH �1DWLRQDO� &RQIHUHQFH�RQ�5HFHQW��
,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��+\GHUDEDG�,6%1�������������������



9LYHN�.XPDU�

$VVLVWDQW�3URIHVVRU�LQ�&LYLO�'HSDUWPHQW

4XDOLILFDWLRQ���07HFK�6WUXFWXUDO�(QJLQHHULQJ

([SHULHQFH����<HDUV

5HVHDUFK�,QWHUHVWV���&RQFUHWH�7HFKQRORJ\

/LVW�RI�3XEOLFDWLRQV��&RQIHUHQFH

� &�9LYHN�.XPDU �)HDVLELOLW\� VWXGLHV� RQ� LQIOXHQFH� RI� ILEUHV� LQ� 6HOI�&XULQJ� &RQFUHWH�1DWLRQDO�
&RQIHUHQFH�RQ�5HFHQW��,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(��������*5,(7��+\GHUDEDG�,6%1��
��������������������WK� ���WK�'HFHPEHU������



0U��<�.DPDOD 5DMX

$VVLVWDQW�3URIHVVRU�RI�&LYLO�(QJLQHHULQJ

4XDOLILFDWLRQV�

0DVWHU� RI�7HFKQRORJ\� �0�7HFK�� LQ� 6WUXFWXUDO� (QJLQHHULQJ� IURP� -DZDKDUODO� 1HKUX� 7HFKQRORJLFD O�
8QLYHUVLW\� �-�1�7�8�.����������

([SHULHQFH�� ���� \HDUV
5HVHDUFK�,QWHUHVW��&RQFUHWH� WHFKQRORJ\�� PRGHOLQJ� RI� VWUXFWXUHV� XVLQJ� 6RIWZDUH� DSSOLFDWLRQV�

-RXUQDO� 3XEOLFDWLRQV�&RQIHUHQFH� 3URFHHGLQJV��
,QWHUQDWLRQDO� -RXUQDO�

�� <�� .DPDOD� 5DMX�� 5�� 0HKHU� %DEX� DQG� 0RKG�� +XVVVDLQ ������ ³5HLQIRUFHG� &HPHQW�
&RQFUHWH�%ULGJH� 'HFN�'HVLJQ� RI� D�)O\RYHU� ZLWK� $QDO\VLV� IRU�'\QDPLF� 5HVSRQVH�'XH�7R
0RYLQJ� /RDGV� IRU� 8UEDQ� 'HYHORSPHQW� LQ� 7UDQVSRUWDWLRQ� 6\VWHPV� � $� &DVH�
6WXG\´ ,QWHUQDWLRQDO� -RXUQDO� RI�(QJLQHHULQJ� 5HVHDUFK� LQ�0HFKDQLFDO� DQG�&LYLO� (QJLQHH U LQJ�
�,-(50&(��� 9RO� ���,VVXH����)HEUXDU\� ������,661��2QOLQH�� �����������33���������

&RQIHUHQFHV�

� <��.DPDOD�5DMX� ,�&KDQGDQD������� ³)DUPHU�0DQDJHG�%RUHZHOO�,UULJDWLRQ�6\VWHPV�$�&DVH�
6WXG\´��WK ,QWHUQDWLRQDO &RQIHUHQFH�2Q�/DWHVW�7UHQGV�,Q�1HZ�(UD�2I�(QJLQHHULQJ��6FLHQFH��
$UWV��0DQDJHPHQW��$JULFXOWXUH�� /DZ��3KDUPDF\�$QG�0HGLFDO�6FLHQFH��/71((6$0$/306�
0DUFK� ����� 2Q� ������ 0DUFK� ������ ,QWHUQDWLRQDO� ,QVWLWXWH� RI�$GYDQFHG�5HVHDUFK �,,$5���
&RQWLQHQWDO� &RQIHUHQFH�+DOO��%DVKHHUEDJK��+\GHUDEDG��7HODQJDQD�

� <�� .DPDOD� 5DMX� 399665� .ULVKQD� ������ ³6XVWDLQDEOH� 7HFKQRORJLHV� )RU� :DWHU� $QG�
(QYLURQPHQWDO�3ROOXWLRQ�� $�5HYLHZ´ ,QWHUQDWLRQDO�&RQIHUHQFH�2Q�/DWHVW�7UHQGV�,Q�1HZ�(UD�
2I� (QJLQHHULQJ�� 6FLHQFH�� $UWV�� 0DQDJHPHQW�� $JULFXOWXUH�� /DZ�� 3KDUPDF\�$QG� 0HGLFDO�
6FLHQFH��/71((6$0$/306�)(%������ 2Q�������)HEUXDU\������� ,QWHUQDWLRQDO� ,QVWLWXWH�RI�
$GYDQFHG� 5HVHDUFK �,,$5��� &RQWLQHQWDO� &RQIHUHQFH� +DOO�� %DVKHHUEDJK�� +\GHUDEDG��
7HODQJDQD�

� <��.DPDOD�5DMX�� 5��0HKHU�%DEX�DQG�0RKG��+XVVVDLQ������� ³5HLQIRUFHG�&HPHQW�&RQFUHWH�
%ULGJH�'HFN�'HVLJQ�RI�D�)O\RYHU�ZLWK�$QDO\VLV�IRU�'\QDPLF�5HVSRQVH�'XH�7R�0RYLQJ�/RDGV�
IRU� 8UEDQ� 'HYHORSPHQW� LQ� 7UDQVSRUWDWLRQ� 6\VWHPV� � $� &DVH� 6WXG\´ �QG ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ (PHUJLQJ� 7UHQGV�LQ�(QJLQHHULQJ�� 6FLHQFH�DQG�7HFKQRORJLHV� �,&(7(67����RQ�
������)HEUXDU\������ %DODML� ,QVWLWXWH�RI�7HFKQRORJ\�	�6FLHQFH��:DUDQJDO��7HODQJDQD� ,6%1��
������������������ 33���



9DLVKQDYL�'HYL

$VVLVWDQW�3URIHVVRU�LQ�&LYLO�'HSDUWPHQW

4XDOLILFDWLRQ���07HFK�*HRWHFKQLFDO (QJLQHHULQJ

([SHULHQFH������<HDUV

5HVHDUFK�,QWHUHVWV���*HRWHFKQLFDO�(QJLQHHULQJ�� 6WDELOLVDWLRQ

/LVW�RI�3XEOLFDWLRQV��&RQIHUHQFH

� &K�9DLVKQDYL�'HYL�³6WUHQJWK�RI�H[SDQVLYH�VRLO� WUHDWHG�ZLWK�/LPH�� J\SVXP�DQG�FRLU�ILEUH�1DWLRQDO�
&RQIHUHQFH�RQ�5HFHQW��,QQRYDWLRQV�LQ�&LYLO� (QJLQHHULQJ� �5,&(������´��*5,(7��+\GHUDEDG�,6%1��
������������������ ��WK����WK�'HFHPEHU������



0U��9�1DUHVK�.XPDU�9DUPD

$VVLVWDQW�3URIHVVRU�

&LYLO�'HSDUWPHQW

*5,(7�+\GHUDEDG

([SHULHQFH����\HDUV

ZRUNLQJ� DV�D�$VVLVWDQW�3URIHVVRU�LQ�WKH�GHSDUWPHQW�RI�&LYLO� (QJLQHHULQJ� DW�*RNDUDMX5DQJDUDMX� ,QVWLWXWH�RI�
(QJLQHHULQJ�	�7HFKQRORJ\��+H�KDV�FRPSOHWHG�0�7HFK��IURP�-178�+\GHUDEDG�LQ�WKH�DUHD�RI�6WUXFWXUDO�
(QJLQHHULQJ��

5HVHDUFK�,QWHUHVWV�

&RQFUHWH�7HFKQRORJ\�� 6WHHO�6WUXFWXUHV�

&21)(5(1&(6

� 9�1DUHVK�.XPDU�9DUPD� �³6WUHQJWK� $SSUDLVDO� RI�&RQFUHWH� E\�8VLQJ� 5HF\FOHG�
$JJUHJDWHV �́1DWLRQDO� &RQIHUHQFH� RQ�5HFHQW� �,QQRYDWLRQV� LQ�&LYLO� (QJLQHHULQJ� �5,&(�
�������*5,(7�� +\GHUDEDG�,6%1�� ���������������������WK����WK�'HFHPEHU�� ����



$NXOD� 3UDNDVK�

$VVLVWDQW�3URIHVVRU LQ�&LYLO�'HSW

4XDOLILFDWLRQ� ��07HFK�&RQVWUXFWLRQ� 3URMHFW�0DQDJHPHQW� ±28�+\GHUDEDG

([SHULHQFH�� ��\HDU���PRQWKV

5HVHDUFK�,QWHUHVWV � &RQVWUXFWLRQ�0DQDJHPHQW��3URMHFW�3ODQQLQJ�DQG�6FKHGXOLQJ��4XDOLW\� DQG�6DIHW\�RI�
LQGLYLGXDOV

-RXUQDOV
� $NXOD� 3UDNDVK�5DWKRG� 5DYLQGHU� ���������³3URSHUWLHV�RI�6HOI�&RPSDFWLQJ�&RQFUHWH�:LWK�3HUL�

6KXWWHULQJ� 7HFKQRORJ\�� ,QGLDQ�MRXUQDO� IRU�VFLHQWLILF� WHFKQRORJ\´�������� �������� ��,661�12������
������,661����������

&RQIHUHQFHV

D� $NXOD�3UDNDVK���³&RQVWUXFWLRQ� URERWLFV´�,QWHUQDWLRQDO� FRQIHUHQFH�RQ�ODWHVW�WUHQGV�LQ� QHZ�
HUD� RI� HQJLQHHULQJ�VFLHQFH� DUWV� PDQDJHPHQW�DJULFXOWXUH�ODZ�SKDUPDF\ DQG� PHGLFDO�
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