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EHORZ�
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7DUJHW

$FKLHYHPHQW

��� $XJPHQWDWLRQ� RI�
WKH� DWPRVSKHULF�
REVHUYDWLRQ� QHWZRUN�
LQ�,QGLD�

����� ,QVWDOODWLRQ� 	�
FRPPLVVLRQLQJ� RI� YDULRXV�
DWPRVSKHUH� REVHUYDWLRQ�
V\VWHPV� LQFOXGLQJ� 'RSSOHU�
:HDWKHU� 5DGDUV� �':5���
$XWRPDWLF� :HDWKHU� 6WDWLRQV�
�$:6��� 1HZ� 'LJLWDO� &XUUHQW�
:HDWKHU� ,QVWUXPHQW� 6\VWHP�
�'&:,6�� DQG� 1HZ� YLVLELOLW\�
VHQVRUV�

7RWDO�����

':5V���

$:26����

$:6�����

'&:,6����

1HZ��

9LVLELOLW\�

6HQVRU����

7RWDO������

':5V����

$:26���

$:6�����

'&:,6���

1HZ��

9LVLELOLW\�

6HQVRU����

���� ,PSURYHG�
ZHDWKHU� VHUYLFHV�
IRU� DYLDWLRQ�
VDIHW\� 	�
SURWHFWLRQ� RI� OLIH�
DQG� SURSHUW\�
IURP� H[WUHPH�
ZHDWKHU�HYHQWV�

���� $YLDWLRQ� :HDWKHU�
VHUYLFHV� �� FXUUHQW�
ZHDWKHU� 	� KRUL]RQWDO�
YLVLELOLW\�LQIRUPDWLRQ���
SURYLGHG� WR� DLUSRUWV�
DQG�KHOLSRUWV��

��� ���

���� ,QFUHDVH� LQ� QR�� RI�
FLWLHV�WRZQV� FRYHUHG�
IRU� UDLQIDOO�PRQLWRULQJ�
	� ORFDO� IRUHFDVWLQJ�
VHUYLFHV�

���� ����

����,QFUHDVH�LQ�QRZFDVW�
VWDWLRQV� GXH� WR� 5DGDU�
FRYHUDJH�

��� ��

���&OLPDWH�VHUYLFHV� ���� ,QFUHDVH� LQ� QXPEHU� RI�
VWDWLRQV�JHQHUDWLQJ�FOLPDWH�GDWD�
�$:6�� $JUR� $:6�� $YLDWLRQ�
VWDWLRQV��'506��

���� ���� ��� &OLPDWH�
GLDJQRVWLFV� IRU�
VHFWRUDO�
DSSOLFDWLRQV�

���� $FFHVVLQJ� FOLPDWH�
GDWD� WKURXJK� WKH� GDWD�
SRUWDO� �LQFUHDVH� LQ� QR��
RI�XVHUV��

����� �����

���� *HQHUDWLRQ� RI� FOLPDWH� GDWD�
UHFRUGV� �LQFUHDVH� LQ� QXPEHU� LQ�
ODNKV��

�� ��

��� 7UDLQLQJ�&DSDFLW\�
%XLOGLQJ� LQ�

���� 1R�� RI� 7UDLQLQJV�� FRXUVHV��
FDSDFLW\� EXLOGLQJ� SURJUDPV�

��� �� ��� 6NLOO�
GHYHORSPHQW� LQ�

���� 1XPEHU� RI� SHRSOH�
WUDLQHG�

���� ����
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$FKLHYHPHQW

RSHUDWLRQDO�
0HWHRURORJ\�	�$OOLHG�
6FLHQFHV�

FRQGXFWHG� DV� D� 5HJLRQDO�
7UDLQLQJ�&HQWUH�RI�:02�

PHWHRURORJ\� 	�
DOOLHG�VFLHQFHV�

��� ,PSURYHPHQWV� LQ�
WKH� VHDVRQDO� DQG�
H[WHQGHG� UDQJH�
IRUHFDVWV�

���� ,PSOHPHQWDWLRQ�RI� WKH�QH[W�
JHQHUDWLRQ� PRGHO� ZLWK� ZHHNO\�
FRXSOHG�'DWD�DVVLPLODWLRQ�DIWHU�
WKRURXJK� WHVWLQJ� ZLWK� GLIIHUHQW�
LQLWLDO�FRQGLWLRQV��LQ����

����� ����� ��� 8WLOL]DWLRQ� RI�
FRXSOHG� PRGHO�
IRUHFDVWV� DW�
([WHQGHG��XS�WR���
ZHHNV�� DQG�
6HDVRQDO� �QH[W� ��
PRQWKV�� WLPH�
VFDOHV�E\�,0'�IRU�
YDULRXV�VHFWRUV�

���� 1XPEHU�
RI� � � KRPRJHQRXV�
UHJLRQV� IRU� ZKLFK�
6HDVRQDO�IRUHFDVWV�ZLOO�
EH� SURYLGHG� ZLWK� QH[W�
JHQHUDWLRQ�PRGHO�

�� ��

���� ,VVXH� WKH�
H[SHULPHQWDO� H[WHQGHG�
UDQJH� IRUHFDVWV� RI�
UDLQIDOO� DQG�
WHPSHUDWXUH� DW�
VXEGLYLVLRQ� OHYHO� IURP�
WKH� VHFRQG�JHQHUDWLRQ�
(53� V\VWHP� �1R�� RI�
VXEGLYLVLRQV��

��� ���

��� ,PSURYHPHQW� RI�
PHGLXP�UDQJH�ZHDWKHU�
SUHGLFWLRQ�V\VWHP�

����8VH�RI�FRXSOHG�JOREDO�1:3�
V\VWHP� IRU� PHGLXP� UDQJH�
GHWHUPLQLVWLF� ZHDWKHU�
SUHGLFWLRQ��LQ����

������ ����� ��� *HQHUDWLQJ�
PHGLXP� UDQJH�
ZHDWKHU� IRUHFDVW�
XVLQJ� FRXSOHG�
1:3�

���� 3UHSDUDWLRQ� RI� ���
GD\V� IRUHFDVW� SURGXFWV�
IURP� WKH� FRXSOHG�
PHGLXP�UDQJH�IRUHFDVW�
�LQ����

������ ���

��� 2SHUDWLRQDO� XVH� RI�
��3)� +LJK�
3HUIRUPDQFH�
&RPSXWLQJ� V\VWHP� ±�
9����

���� 3RUWLQJ� RI� WKH� HQG�WR�HQG�
1XPHULFDO� :HDWKHU� 3UHGLFWLRQ�
�1:3��V\VWHP�WR�WKH�QHZ�+3&�
IRU� HQDEOLQJ� KLJK� UHVROXWLRQ� ���
NP��IRUHFDVWV���LQ����

����� ����� ��+LJK�UHVROXWLRQ�
QXPHULFDO�
ZHDWKHU� DQG�
FOLPDWH�
SUHGLFWLRQ�

���� 2SHUDWLRQDOL]DWLRQ�
RI� WKH� 1XPHULFDO�
:HDWKHU�� FOLPDWH�
3UHGLFWLRQ� V\VWHP� DW�
KLJKHU� ��� NP��
UHVROXWLRQ���LQ����

����� ����

��� $WPRVSKHULF�
5HVHDUFK�'DWD�&HQWHU�

����3RSXODWLQJ�WKH�$WPRVSKHULF�
5HVHDUFK� 'DWD� FHQWHU� ZLWK�

������� ��� ��� (DVLHU�
$FFHVVLELOLW\� RI�

���� 3HUFHQWDJH� RI� WKH�
GDWD� SRSXODWHG� WR� EH�

���� ����
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REVHUYHG� DQG�
PRGHOLQJ� GDWD� WR�
UHVHDUFKHUV� RQ� D�
VLQJOH�SODWIRUP�

UHOHDVHG� WR� JHQHUDO�
SXEOLF� DIWHU� H[WHQVLYH�
4&�4$��LQ����

��� $WPRVSKHULF�
5HVHDUFK� 7HVWEHGV�
�$57��LQ�,QGLD�

���� 1R�� RI�
LQVWUXPHQWV�REVHUYDWLRQDO�
IDFLOLWLHV� &RPPLVVLRQHG� LQ�
$57V��LQ�WKH��������QG�SKDVH�RI�
LQVWUXPHQWDWLRQ� WR� FRQGXFW�
PRQVRRQ� REVHUYDWLRQDO�
FDPSDLJQV�

�� �� ��� ,PSURYLQJ� WKH�
XQGHUVWDQGLQJ� RI�
&OLPDWH� DQG�
0RQVRRQ� UHODWHG�
SURFHVVHV� RYHU�
FRUH� PRQVRRQ�
]RQH� DQG�
RURJUDSKLF�
UHJLRQV�

���� 'DWD� SURFHVVLQJ��
TXDOLW\� FRQWURO� DQG�
SUHSDUDWLRQ� RI� ILUVW�
OHYHO�RI�FDPSDLJQ�GDWD�
�LQ����

���� ����

����1XPEHU�RI�
SXEOLFDWLRQV�LQ�6&,�
MRXUQDOV�

��� ���

��� 5HVHDUFK� DQG�
'HYHORSPHQW� LQ�
ZHDWKHU�PRGLILFDWLRQ��

����(VWDEOLVK�D�ODERUDWRU\�FORXG�
FKDPEHU� DQG� FRQYHFWLRQ� VHWXS�
LQIUDVWUXFWXUH� ZLWK�
PHDVXUHPHQW�V\VWHPV��LQ����

���� ����� ��� )XQGDPHQWDO�
XQGHUVWDQGLQJ� RI�
ERXQGDU\� OD\HU�
G\QDPLFV��
FORXGV��
FRQYHFWLRQ� DQG�
UDLQIDOO� SURFHVVHV�
LQ� WKH� WURSLFDO�
FRQGLWLRQV�

���� 1XPEHU� RI�
SXEOLFDWLRQV� LQ� 6&,�
MRXUQDOV�

��� ���

���� 'HYHORS� FORXG� DQG�
SUHFLSLWDWLRQ� SK\VLFV� UHVHDUFK�
FROODERUDWLRQ� ZLWK� VHYHUDO�
XQLYHUVLWLHV�� �QR�� RI�
XQLYHUVLWLHV��

�� �� ���� 1XPEHU� RI�
5HVHDUFK�
FROODERUDWLRQV�

�� ��

���� ([SDQVLRQ� DQG�
VWUHQJWKHQLQJ� $LU�
4XDOLW\�(DUO\�:DUQLQJ�
6\VWHP�

����� 'HYHORSPHQW� RI� KLJK�
UHVROXWLRQ� DLU� TXDOLW\�
IRUHFDVWLQJ� V\VWHP� ��NP��
HTXLSSHG� ZLWK� FKHPLFDO� GDWD�
DVVLPLODWLRQ�FDSDELOLWLHV��LQ����

����� ����� ���� 3URYLGLQJ�
KLJK� UHVROXWLRQ�
DLU� TXDOLW\�
IRUHFDVWLQJ�
VHUYLFHV� WR� QRQ�
DWWDLQPHQW� FLWLHV�
LQ�,QGLD�

����� 1RQ�DWWDLQPHQW�
FLWLHV� �QHZ�� WR� UHFHLYH�
FLW\�VSHFLILF�DLU�TXDOLW\�
IRUHFDVWV�ZKLFK�ZRXOG�
KHOS� LQ� HIIHFWLYH�
PDQDJHPHQW� RI� ORFDO�
DLU� TXDOLW\�� �QR�� RI�
FLWLHV��

��� ���

,,��2FHDQ�6HUYLFHV��0RGHOOLQJ��$SSOLFDWLRQV��5HVRXUFHV�DQG�7HFKQRORJ\��260$57�
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����'HSOR\PHQW� RI�
RFHDQ� REVHUYLQJ�
SODWIRUPV�� �LQ�
QXPEHUV��

��� ���� ��(IIHFWLYH�
PRQLWRULQJ� DQG�
XQGHUVWDQGLQJ� RI�
WKH�,QGLDQ�2FHDQ��

���� 1HZ� RFHDQ� GDWD�
UHFRUGV� JHQHUDWHG��
�QXPEHUV� LQ�
WKRXVDQGV��

���� �������

���� 6FLHQWLILF��
WHFKQLFDO�
SXEOLFDWLRQV��

�� ���

��� *HQHUDWLRQ� DQG�
GLVVHPLQDWLRQ� RI� RFHDQ�
LQIRUPDWLRQ�� DQG� HDUO\�
ZDUQLQJ�VHUYLFHV��

����1R�RI�SRWHQWLDO�
ILVKLQJ� ]RQH�
DGYLVRULHV� LVVXHG�
�LQ�GD\V���

���� ���� ��� (QKDQFHG�
OLYHOLKRRGV� DQG�
VDIHW\� RI� FRDVWDO�
DQG� PDULWLPH�
FRPPXQLWLHV��

���� 5HGXFWLRQ� LQ�
VHDUFK� WLPH� RI�
ILVKHUPHQ��LQ����

���� ����

���� 1XPEHU� RI�
RFHDQRJHQLF� PXOWL�
KD]DUG� HDUO\�
ZDUQLQJV�LVVXHG��LQ�
��RI�HYHQWV��

����� ����� ���� 1R� RI� XVHUV�
HQDEOHG� ZLWK�
PDULWLPH� VDIHW\�
LQIRUPDWLRQ���LQ�ODNK�

�� ������

��� 'HVDOLQDWLRQ� SODQW�
FRPPLVVLRQLQJ�
LPSOHPHQWDWLRQ��

���� &KHWODW� DQG�
.DGDPDWK� IXQGHG�
E\� 0+$� DQG�
LPSOHPHQWHG� E\�
1,27�

���RI�ZRUN��

����� ����� ��� 7HFKQRORJ\�
GHYHORSPHQW� IRU�
GHDQ�ZDWHU��

���� )UHVKZDWHU�
JHQHUDWHG�SHU�GD\�SHU�
SODQW� IRU� WKH� EHQHILW�
RI� /DNVKDGZHHS�
LVODQGHUV��LQ�OLWUHV���

������� �������

����27(&�SODQW� DW�
.DYDUDWWL�� ��� RI�
ZRUN��

���� ���� ���� 6HOI� SRZHUHG�
GHVDOLQDWLRQ� V\VWHP�
�<HV��1R��

<HV� 1R�



���+DUQHVVLQJ�RI�
PDULQHELRORJLFDO�
UHVRXUFHV��

���� 1XPEHU� RI�
PLFUREHV�LGHQWLILHG�IRU�
ELRWHFK�DSSOLFDWLRQ��

���� 1XPEHU� RI�
DOJDO�VHDZHHG� VSHFLHV�
LGHQWLILHG� DQG�
FXOWXUHG��

���� 1XPEHU� RI� RSHQ�
VHD� FDJH�
GHSOR\HG�WHVWHG��

��

��

��

��

��

��

���
'HYHORSPHQW�
RI� WHFKQRORJ\�
IRU� LQGXVWULDO��
HQYLURQPHQWDO�
DQG� VRFLHWDO�
DSSOLFDWLRQ��

����
7HFKQRORJ\�
GHYHORSHG� IRU�
WKH�SURGXFWLRQ�
RI�
QXWUDFHXWLFDOV��
ELRFKHPLFDOV�
IURP� PDULQH�
PLFUREHV� DQG�
DOJDH�� �<HV��
1R��

<HV� <HV� ��

���([SORUDWLRQ�RI�
PDULQH� 1RQ�
OLYLQJ�UHVRXUFHV�

������ � � � $UHD� FRYHUHG�
XQGHU�EDWK\PHWULF�GDWD�
DFTXLVLWLRQ� LQ�
H[FOXVLYH� HFRQRPLF�
]RQH� RI� ,QGLD� �LQ� VT��
NP���

���� ��� ����D��
(QKDQFHPHQW�
RI� NQRZOHGJH�
DQG� QHZ�
LQIRUPDWLRQ�
DERXW� VHDEHG�
PRUSKRORJ\�
DORQJ� (DVW�
&RDVW�RI�,QGLD�

������ �D��
$XJPHQWDWLRQ�
RI� WKH�
EDWK\PHWU\�
FKDUWV� �<HV��
1R��

<HV� <HV� ��

������ 1XPEHU� RI�
FUXLVHV�XQGHUWDNHQ�

�� �� ��

����E��
([SORUDWLRQ�RI�
SRO\PHWDOOLF�
QRGXOHV� DQG�
VXOILGHV�

������E��
&RQWLQXDWLRQ�
RI�ZRUN�DV�SHU�
WKH� FRQWUDFW�
ZLWK�
,QWHUQDWLRQDO�
6HDEHG�
$XWKRULW\�
�<HV��1R��

<HV� <HV� ��

����� ([SORUDWLRQ�
RI� PDULQH� OLYLQJ�
UHVRXUFHV�

������1R��RI�FUXLVHV�IRU�
WKH� DVVHVVPHQW� RI�
RFHDQ� DFLGLILFDWLRQ��
ILVK� HJJV� 	� ODUYDO�
DEXQGDQFH�

�� �� ����,GHQWLI\LQJ�
WKH� KRW� VSRWV�
IRU� PDULQH�
ELRGLYHUVLW\��
VSDZQLQJ� DQG�
EUHHGLQJ�
JURXQGV� RI�
VHOHFWHG�
ILVKHV�� RFHDQ�
DFLGLILFDWLRQ��
DQG�
DXJPHQWDWLRQ�
RI� ,QGLDQ�
2FHDQ�

������ $UHD�
FRYHUHG�LQ�WKH�
,QGLDQ� FRDVWDO�
VHDV��LQ����

���� �� ��

������ *HQHUDWLRQ� RI�
%DUFRGHV� RI� GHHS� VHD�
RUJDQLVPV�

���� ��� ������
'HYHORSPHQW�
RI�JHQHWLF�GDWD�
EDVH�RI�PDULQH�
RUJDQLVPV�
�1XPEHU� RI�
*URXSV��

�� �� ��



%LRJHRJUDSKLF�
,QIRUPDWLRQ�
6\VWHP�
�,QG2%,6��

������
$XJPHQWDWLRQ�
RI� QXPEHU� RI�
YRXFKHU�
VSHFLPHQV�

���� ���� ��

���&RDVWDO�
PRQLWRULQJ�DQG�
VHUYLFHV�

���� 1XPEHU� RI� ORFDWLRQV� IRU�
PRQLWRULQJ�FRDVWDO�SROOXWLRQ�

��� ��� ���6WDWXV�RI�0RQLWRULQJ�
WKH�PDULQH�SROOXWLRQ�
DQG�HURVLRQ�

���� 1R�� RI� VWDWXV� UHSRUWV��
SXEOLFDWLRQV� RQ� PDULQH�
SROOXWLRQ� PRQLWRULQJ� DV� SDUW�
RI�6'*�����

���� 6KRUHOLQH� FKDQJH�
DWODV�SXEOLFDWLRQ� LQGLFDWLQJ�
HURVLRQ�KRWVSRWV�

���� 0DSV�SXEOLFDWLRQV�
LQGLFDWLQJ� VWDWXV� RI� FRDVWDO�
VWUXFWXUHV��LQ�QXPEHUV��

��

��

��

��

��

��

���� 1R� RI� VWDWHV� ZKHUH� FRDVWDO�
HURVLRQ�LV�EHLQJ�PRQLWRUHG�

�� ��

���� 1R� RI� VWXGLHV� FRQGXFWHG� RQ�
SHUIRUPDQFH�RI�FRDVWDO�VWUXFWXUHV��

�� ��

,,,��3RODU�6FLHQFHV�&U\RVSKHUH��3$&(5�
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DWPRVSKHULF�
REVHUYDWRULHV�
LQ�SRODU�
UHJLRQV�

�� �� ���,PSURYHG�
XQGHUVWDQGLQJ�
RI�SRODU�DQG�
RFHDQ�UHJLRQV�
DQG�LWV�JOREDO�
DQG�UHJLRQDO�
LPSDFW�

����1R�RI�
SXEOLFDWLRQV�
RQ�EHWWHU�
XQGHUVWDQGLQJ�
RI�$QWDUFWLFD��
$UFWLF��
6RXWKHUQ�
2FHDQ�DQG�
+LPDOD\DV�

��� ���

����1R�RI�
JODFLHUV�IRU�

�� ��� ����*HQHUDWLRQ�
RI�QHZ�

��� ���
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JHRORJLFDO��
FU\RVSKHULF��
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FOLPDWH��
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GDWD�UHFRUGV�LQ�
WKH�$QWDUFWLF��
$UFWLF�DQG�
+LPDOD\DV��LQ�
QXPEHUV��

����1R�RI�
K\GUR�
PHWHRURORJLFDO�
VWDWLRQV�LQ�
+LPDOD\D�
JODFLHU�EDVLQV�

�� ���

����([SHGLWLRQ�
GD\V�DW�WZR�
VWDWLRQV�HDFK�
LQ�$QWDUFWLFD�

���� ����

����([SHGLWLRQ�
GD\V�LQ�$UFWLF�

���� ����

����([SHGLWLRQ�
GD\V�LQ�
+LPDOD\D�

���� ����

���,QGLDQ�
FRQWULEXWLRQ�
WR�
LQWHUQDWLRQDO�
SRODU�
VFLHQFH�DQG�
SROLF\�
GRPDLQV�

����1R��RI�QHZ�
FROODERUDWLYH�
VFLHQWLILF�
SURMHFWV�
ODXQFKHG�LQ�
SRODU�UHJLRQV�

��� �� ���,QFUHDVHG�
DFWLYLWLHV�LQ�
VFLHQWLILF��
VWUDWHJLF�DQG�
SROLF\�
GRPDLQV�LQ�
SRODU�UHJLRQV�

����1R��RI�
VFLHQWLILF�
UHVHDUFK�
SXEOLFDWLRQV�
IURP�WKH�
FROODERUDWLYH�
SURMHFWV�LQ�
SRODU�UHJLRQV�

��� ���

����1R�RI�
LQWHUQDWLRQDO�
VFLHQWLILF�
FRPPLWWHHV��
ERGLHV�ZKHUH�

��� ���
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