
�

0 LQLVWU\ �RI�+ LJKHU�( GXFDWLRQ��6FLHQFH�DQG�7HFKQRORJ\ �
0 HWURORJ\ �,QVWLWXWH�RI�WKH�5 HSXEOLF�RI�6ORYHQLD��0 ,5 6�

' HSDUWP HQW�IRU�3UHFLRXV�0 HWDOV��63. ��
* UXGQRYR�QDEUHåMH�� � ��/ MXEOMDQD�DQG�7NDOVND�FHVWD�� � ��&HOMH

+HDG�RI�WKH�ODERUDWRU\ ��GU� ,UHQD�* UDEHF�âYHJO
4 XDOLW\ �P DQDJHU��,UHQD�%RåLþ�%�6F�

+ROGHU�RI�WKH�QDWLRQDO�VWDQGDUG�LQ�WKH�VFRSH�RI�WKH�6,�XQLW�
P RO��ILHOG��FRQVXP HU�SURWHFWLRQ��W\ SH�RI�VDP SOH��

SUHFLRXV�P HWDO�DOOR\ V�
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Z Z Z �P LUV�VL �

' HSDUWP HQWIRU3UHFLRXV0 HWDOV�63. �

‡ KROGHURI WKHQDWLRQDOVWDQGDUGLQ�WKH�ILHOG�RI�WKH�6,�XQLW�P RO��
‡ LQWHUQDWLRQDOO\ UHFRJQL] HG� OHDGLQJ QDWLRQDO� ODERUDWRU\ �

UHVSRQVLEOH� IRU� HIILFLHQW� QDWLRQDO� V\ VWHP � RI� WHVWLQJ�� P DUNLQJ� DQG�
FRQWURO�RI�SUHFLRXV�P HWDO�DUWLFOHV��

‡ DXWKRUL] HG�WR�FRQGXFW�DOO�DGP LQLVWUDWLYH�DQG�WHFKQLFDO�SURFHGXUHV�
UHODWHG�WR�WKLV�DFWLYLW\ �

‡ DFFUHGLWDWLRQ� �,62 �,( &� � � � � � � IRU�FKHP LFDO�DQDO\ VLV�RI� JROG DQG�
VLOYHU DOOR\ V� E\ FXSSHODWLRQ� DQG� SRWHQWLRP HWULF� WLWUDWLRQ� �6$�
FHUWLILFDWH�1 R�/ 3 �� � � ��

‡ 5 	 ' � ZRUN� LQ� P HWURORJ\ � LQ� FKHP LVWU\ �WUDFHDELOLW\ �� HYDOXDWLRQ� RI�
P HDVXUHP HQW� XQFHUWDLQW\ �� RUJDQLVDWLRQ� RI� LQWHUODERUDWRU\
FRP SDULVRQV�

‡ NQRZOHGJH�WUDQVIHU
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Z Z Z �P LUV�VL �

2 UJDQLJUDP
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Z Z Z �P LUV�VL �

2 UJDQLVDWLRQ�RI�63.

� �ORFDWLRQV�
‡ / MXEOMDQD��* UXGQRYR�QDEUHåMH�� � �� � �SHUVRQV�
‡ &HOMH��7NDOVND�� � �� � SHUVRQV�

3HUVRQQHO�
‡ ' U�,UHQD�* UDEHF�âYHJO��+ HDG�RI�WKH�ODERUDWRU\ ��WHFKQLFDO�P DQDJHU�
‡ ,UHQD�%RåLþ�&DUOL��' HSXW\ LQ�/ MXEOMDQD�DQG�4 0 �
‡ 9DOHQWLQD�3LOLK�� ' HSXW\ LQ�&HOMH�
‡ 7DWMDQD�7NDYF��6X] DQD�. RFLMDQþLþ��6LP RQD�6HOLþ��8 UãND�3HUãO�

�WHFKQLFDO�VWDII�
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Z Z Z �P LUV�VL �

,P SOHP HQWDWLRQ�RI�4 6 �
‡ P RUH� WKDQ� � � � \ HDUV� DJR ± 0 ,5 6� FKHP LFDO� ODERUDWRU\ � VWDUWHG� ZLWK�

WKH�P HDVXUHP HQW�RI�JROG�DQG�VLOYHU�FRQWHQW�LQ�SUHFLRXV�P HWDO�DOOR\ V�
�VWURQJO\ �UHJXODWHG�DUHD� LQWHUQDO�4 6�

‡ � � � � ± EHJLQQLQJ� RI� DFWLYLWLHV� IRFXVHG� RQ� WKH� DFFUHGLWDWLRQ� RI�
FKHP LFDO�ODERUDWRU\ �LQ�DFFRUGDQFH�ZLWK�WKH�VWDQGDUG�,62 �,( &�� � � � �

‡ � � � � �± 0 ,5 6�REWDLQHG�FHUWLILFDWH�,62 �� � � � �� � � � �E\ �64 6�

‡ � � � � ± SUHOLP LQDU\ �YLVLW�RI�6ORYHQLDQ�$FFUHGLWDWLRQ��6$�

‡ � � � � ± DFFUHGLWDWLRQ� RI� FKHP LFDO� ODERUDWRU\ � DFFRUGLQJ� WR� WKH�
VWDQGDUG�,62 �,( &�� � � � � �� � �FKHP LFDO�P HWKRGV�

‡ 1 RZ � FRP SOHWH� 4 6� LV� IXOO\ � LQ� DFFRUGDQFH� ZLWK� ,62 �,( &� � � � � �
� � � � � �FKHP LFDO�DQDO\ VLV�\ HDU�
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Z Z Z �P LUV�VL �

' RFXP HQWDWLRQ�RI�4 6
4 XDOLW\ �P DQXDO��4 0 ��FRQWDLQV�P DQDJHP HQWDQG�WHFKQLFDO�UHTXLUHP HQWV�

4 XDOLW\ �P DQXDO�
� TXDOLW\ �DVVXUDQFH�SURFHGXUHV�
� WHFKQLFDO�SURFHGXUHV

: RUN�LQVWUXFWLRQV � � �� �� �� � �

) RUP V � � �� � � �� �� � �

4 0 �FKDSWHUV�IROORZV�WKH�VWUXFWXUH�DQG�UHTXLUHP HQWV�RI�,62 �,( &�� � � � � �
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$FFUHGLWHG�WHVWLQJ�FDSDELOLWLHV

“ �� �� �Å$J�FRQWHQW�
IURP �� � � �Å �
WR�� � � �Å

6LOYHU�
MHZHOOHU\ �
DOOR\ V

,62 �
� � � � � �� � � �

' HWHUP LQDWLRQ�RI�VLOYHU�
LQ�VLOYHU�MHZ HOOHU\ �
DOOR\ V�± 9ROXP HWULF�
�SRWHQWLRP HWULF��
P HWKRG�XVLQJ�VRGLXP �
FKORULGH�RU�SRWDVVLXP �
FKORULGH

“ �� �� �Å$X�FRQWHQW�
IURP �� � � �Å �
WR�� � � �Å �

* ROG�
MHZHOOHU\ �
DOOR\ V�

6,67�( 1 �
,62 �
� � � � � �� � � � �
�H[ FHSW�� �� �
DQG�� �� � �

' HWHUP LQDWLRQ�RI�JROG�
LQ�JROG�MHZ HOOHU\ �
DOOR\ V�± &XSHOODWLRQ�
P HWKRG��ILUH�DVVD\ �

8 QFHUWDLQW\ ��
�8 �

5 DQJH�RI�
WHVWLQJ�

0 DWHULDO5 HIHUHQFH�
WR�VWDQGDUG

0 HWKRG
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,QWHUODERUDWRU\ FRP SDULVRQV�,/ &��� � � � � � � � �
,/ &�IRU�JROG�DOOR\ V �� �
‡ / $%7( 67�� � &] HFK�$VVD\ �2 IILFH��$( $2 �
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�JROG�LQ�JROG�DOOR\ V���� � � Å � � � �� � �� � � � =�VFRUH ��� ��

‡ 35 2 ) ,&,( 1 &<�7( 67�* 2 / ' �$/ / 2 < 5 HDO�&DVD�GH�OD�0 RQHGD��6SDLQ
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�JROG�LQ�JROG�DOOR\ V���� � � �Å � � � �� �� � � � =�VFRUH �� ��

‡ / $%7( 67�� � &] HFK�$VVD\ �2 IILFH��$( $2 �
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�JROG�LQ�JROG�DOOR\ V���� � � �Å � � �� �� � � � =�VFRUH �� ��

‡ / $%7( 67�� � &] HFK�$VVD\ �2 IILFH��$( $2 �
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�JROG�LQ�JROG�DOOR\ V���� � � �Å � � � �� � �� � � � =�VFRUH �� ��

‡ / $%7( 67�� � &] HFK�$VVD\ �2 IILFH��$( $2 �
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�JROG�LQ�JROG�DOOR\ V���� � � �Å � � � �� �� � � � =�VFRUH �� ��

‡ / $%7( 67�� � &] HFK�$VVD\ �2 IILFH��$( $2 �
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�JROG�LQ�JROG�DOOR\ V���� � � �Å � � � �� � �� � � � =�VFRUH �� ��

‡ / $%7( 67�� � &] HFK�$VVD\ �2 IILFH��$( $2 �
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�JROG�LQ�JROG�DOOR\ V���� � � �Å � � �� �� � � � =�VFRUH ��� ��

FULWHULRQ��,�=�,�” �
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,QWHUODERUDWRU\ FRP SDULVRQV�,/ &��� � � � � � � � �

,/ &�IRU�VLOYHU�DOOR\ V �� �

35 2 ) ,&,( 1 &<�7( 67�6,/ 9( 5 �$ / / 2 < 5 HDO�&DVD�GH�OD�0 RQHGD��6SDLQ
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�VLOYHU�LQ�VLOYHU�DOOR\ V���� � � �Å � � � �� �� � � � =�VFRUH ��� ��

35 2 ) ,&,( 1 &<�7( 67�6,/ 9( 5 �$ / / 2 < 5 HDO�&DVD�GH�OD�0 RQHGD��6SDLQ
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�VLOYHU�LQ�VLOYHU�DOOR\ V���� � � �Å � � � �� �� � � � =�VFRUH �� ��

$( $2 �� � � D$VVD\ �2 IILFH�LQ�: DUVDZ��$( $2 �
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�VLOYHU�LQ�VLOYHU�DOOR\ V���� � � �Å � � � �� �� � � � =�VFRUH �� ��

$( $2 �� � � E $VVD\ �2 IILFH�LQ�: DUVDZ��$( $2 �
P HDVXUHP HQW�RI�WKH�P DVV�IUDFWLRQ�RI�VLOYHU�LQ�VLOYHU�DOOR\ V���� � � �Å � � � �� �� � � � =�VFRUH �� ��

FULWHULRQ��,�=�,�” �
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4 6 �OLIH

�� �� ��� � � �

�� �� ��� � � �

�

�

�

3UHYHQWLYH�
DFWLRQV

�� ��� � � �

� �� ��� � � �

�� ��� � � �

&RUUHFWLYH�
DFWLRQV

&RP SODLQWV�
�DOO�WHVWLQJ�

/ HWR

&RP SODLQWV��FRUUHFWLYH�DQG�SUHYHQWLYH�DFWLRQV
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Z Z Z �P LUV�VL � �

4 6 �OLIH
‡ ,QWHUQDODXGLW�RQFHSHU\ HDU�

0 �. RURãHF��1 �9UEDQþLþ . RSDþ��0 ,5 6� �� �� � � �

0 �. RURãHF��0 �7HUOHS��,�%RåLþHN0 ,5 6� �� �� � � �

1 �0 DMFHQ��0 �. RURãHF��0 ,5 6� �� �� � � �

1 �0 DMFHQ��0 �. RURãHF��0 ,5 6� �� �� � � �

- �. RVWHYF��0 �* UXP ��0 ,5 6� � �� �� � � �

$ VVHVRUV' DWH

3URI�- �0 DUVHO��0 �5 HQNR�6$�� � ���� � �� �� � � �

3URI�- �0 DUVHO��0 �5 HQNR�6$�� � ���� � �� �� � � �

$ VVHVRUV' DWH

‡ ( [ WHUQDODXGLW�RQFHSHU\ HDU�
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4 6 �OLIH

‡ 0 DQDJHP HQW�UHYLHZ ��RQFH�SHU\ HDU�
5 HSRUW�LV�VXSSOLHG�WR�WKH�GLUHFWRU�RI 0 ,5 6�DQG�4 0 �0 ,5 6

,62 �� � � � ��
,62 �� � � � �

,�* UDEHF âYHJO��KHDG63. �
,�%RåLþ �GHSXW\ KHDG��4 0 �63. �

� � �� �� � � �

,62 �� � � � ��
,62 �� � � � �

,�* UDEHF âYHJO��KHDG63. �
,�%RåLþ �GHSXW\ KHDG��4 0 �63. �

� � �� � �� � � �

,62 �� � � � �� �

,62 �� � � � �

,�* UDEHF âYHJO��KHDG63. �

,�%RåLþ �GHSXW\ KHDG��4 0 �63. �

� �� � �� � � �

,62 �� � � �,�6NXELF �GLUHFWRU0 ,5 6���. �. HUQ�4 0 �
0 ,5 6��,�* UDEHF âYHJO��KHDG63. �

� � �� � �� � � �

,62 �� � � �,�6NXELF �GLUHFWRU0 ,5 6��- �. RVWHYF �4 0 �
0 ,5 6���,�* UDEHF âYHJO��KHDG63. �

� � �� � �� � � �

5 HP DUNV3DUWLFLSDQWV' DWH
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Z Z Z �P LUV�VL � �

3RLQWV�ZDLWLQJ�IRU�LP SOHP HQWDWLRQ
$W�SUHVHQW�
‡ 3UHFLRXV�P HWDOV�DUWLFOHV�DFW�ZDV�FKDQJHG�LQ� ' HFHP EHU� � � � � � 0 RUH�

LQGHSHQGHQW�UROH�RI�VXSSOLHUV�ZLWK�WKHLU�RZQ�FKHP LFDO�ODERUDWRU\ DQG�
4 6 ± WKH� DVVHVVP HQW� RI� WKHLU� WHVWLQJ� FDSDELOLWLHV� � RUJDQL] DWLRQ� RI�
LQWHUODERUDWRU\ �FRP SDULVRQV�

‡ 5 HQRYDWLRQ RI� FKHP LFDO� ODERUDWRU\ � LQ� &HOMH ± EHWWHU� ZRUNLQJ� DQG�
P HDVXUHP HQW�FRQGLWLRQV�

‡ 2 SWLP L] DWLRQ RI� ZRUN YLD� D� FRP P RQ� 0 ,5 6� GDWD� P DQDJHP HQW�
DSSOLFDWLRQ

1 HDU�IXWXUH�
‡ 9DOLGDWLRQRI�LQ�KRXVH�P HWKRG�IRU�WKH�P HDVXUHP HQW�RI�3WLQ�SUHFLRXV�

P HWDO�DOOR\ V�ZLWK�,&3�$( 6��( [ WHQVLRQ�RI�DFFUHGLWDWLRQ�
‡ 1 HZ P HWKRG�IRU�WKH�P HDVXUHP HQW�RI��3GZLWK�,&3�$( 6
‡ $XWRP DWLF UHJLVWUDWLRQ� DQG� UHFDOFXODWLRQ� RI� P HDVXUHP HQW� GDWD�

REWDLQHG�E\ �FXSHOODWLRQ
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Z Z Z �P LUV�VL � �

6WURQJ�SRLQWV
‡ <RXQJ�� ZHOO� WUDLQHG� DQG�P RWLYDWHG�VWDII � RSHQ� IRU� QHZ� LGHDV�DQG�

FRQWLQXRXV�LP SURYHP HQW

‡ 6P DOO�QXP EHU�RI�VWDII�P HP EHUV ± JRRG�FRQWURO�RYHU�WKH�H[ HFXWLRQ�
RI� P HDVXUHP HQWSURFHGXUHV� DQG� WDVNV�� HDV\ � FRP P XQLFDWLRQ� DQG�
P DLQWHQDQFH�RI�4 6

‡ 6WURQJ� LQWHUQDWLRQDO� FRRSHUDWLRQ� �$( $2 � � LQFOXGLQJ� LQWHUQDWLRQDO�
LQWHUODERUDWRU\ FRP SDULVRQV��$X��$J�DQG�3W

‡ ( [ FHOOHQW�FRP P XQLFDWLRQ�ZLWK�WKH�FXVWRP HUV �&KDP EHU�RI�&UDIW�RI�
6ORYHQLD� ± 6HFWLRQ� RI� JROGVP LWKV�� JRRG� LQVLJKW� LQWR� WKHLU� QHHGV�
�TXHVWLRQQDLUH�

‡ 9HU\ �JRRG�FROODERUDWLRQLQVLGH�0 ,5 6
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Z Z Z �P LUV�VL � �

: HDN�SRLQWV

‡ +LJK�FRVWVRI�FKHP LFDO�DQDO\ VLV��SUHFLRXV�P HWDOV�RI�KLJK�SXULW\ �
� � � �� �Å DUH�GDLO\ XVHG�

‡ 7ZR�ORFDWLRQV��VDP SOHV�P XVW�P H�WUDQVIHUUHG�IRUP �/ - �WR�&( �
DQG�EDFN�

‡ ) UHTXHQW�XVH�RI�P HDVXUHP HQW�HTXLSP HQW��QHZ�HTXLSP HQW�
OLP LWHG�ILQDQFLDO�UHVRXUFHV�

‡ +LJK�QXP EHU�RI�GDWD�P XVWEH�P DQXDOO\ �HQWHUHGLQ�WKH�
FRP SXWHU

�
�

�
� �

�

��

�

�
	 


�

�

�
�

�

�

�




�

�

�

�

� �

�

� � �
� �




�

�

�
�

� 	

�
�

�

� �

� �

�
�

�

�� � � 


�

�
�

�
�

�
�

�
� �

�

��

�

�
	 


�

�

�
�

�

�

�




�

�

�

�

� �

�

� � �
� �




�

�

�
�

� 	

�
�

�

� �

� �

�
�

�

�� � � 


�

�
�

�
�



Z Z Z �P LUV�VL � �

5 HDOLVHG�LP SURYHP HQW�RI�4 6
6ROXWLRQV�IRXQG�

‡ 0 LQLP LVDWLRQ� RI� WKH� H[ SHQVHV� RI FKHP LFDO DQDO\ VLV �QHZ�
VXSSOLHU� RI� $X� � � � �� � Å DQG� $J � � � �� � Å ZLWK� DSSURSULDWH�
WUDFHDELOLW\ �

‡ $� FRP SXWHU� VRIWZDUH� IRU� DXWRP DWLF� GDWD� DFTXLVLWLRQ� DQG�
FDOFXODWLRQ� ZDV� GHYHORSHG� IRU� FKHP LFDO� DQDO\ VLV� RI� VLOYHU�
DOOR\ V

‡ 5 HGXFWLRQ�RI�WRWDOWLP H�QHHGHGIRUKDQGOLQJ D�VLQJOH FXVWRP HU
UHTXHVW LQ� / - �UHRUJDQLVDWLRQ� RI� VDP SOH� WUDQVIHU DQG
DGP LQLVWUDWLRQ�SURFHGXUHV���
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