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5XOHV�IRU�3HUIRUPLQJ�'0/�2SHUDWLRQV�RQ�D�9LHZ��������
8VLQJ�WKH�:,7+�&+(&.�237,21�&ODXVH��������
'HQ\LQJ�'0/�2SHUDWLRQV��������
5HPRYLQJ�D�9LHZ��������
,QOLQH�9LHZV��������
³7RS�1´�$QDO\VLV��������
3HUIRUPLQJ�³7RS�1´�$QDO\VLV��������
([DPSOH�RI�³7RS�1´�$QDO\VLV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� 2WKHU�'DWDEDVH�2EMHFWV
2EMHFWLYHV�������
'DWDEDVH�2EMHFWV�������
:KDW�,V�D�6HTXHQFH"�������
7KH�&5($7(�6(48(1&(�6WDWHPHQW�������
&UHDWLQJ�D�6HTXHQFH�������
&RQILUPLQJ�6HTXHQFHV�������
1(;79$/�DQG�&8559$/�3VHXGRFROXPQV�������
8VLQJ�D�6HTXHQFH��������
0RGLI\LQJ�D�6HTXHQFH��������
*XLGHOLQHV�IRU�0RGLI\LQJ�D�6HTXHQFH��������
5HPRYLQJ�D�6HTXHQFH��������
:KDW�,V�DQ�,QGH["��������
+RZ�$UH�,QGH[HV�&UHDWHG"��������
&UHDWLQJ�DQ�,QGH[��������
:KHQ�WR�&UHDWH�DQ�,QGH[��������
:KHQ�1RW�WR�&UHDWH�DQ�,QGH[��������
&RQILUPLQJ�,QGH[HV��������
)XQFWLRQ�%DVHG�,QGH[HV��������
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5HPRYLQJ�DQ�,QGH[��������
6\QRQ\PV��������
&UHDWLQJ�DQG�5HPRYLQJ�6\QRQ\PV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� &RQWUROOLQJ�8VHU�$FFHVV
2EMHFWLYHV�������
&RQWUROOLQJ�8VHU�$FFHVV�������
3ULYLOHJHV�������
6\VWHP�3ULYLOHJHV�������
&UHDWLQJ�8VHUV�������
8VHU�6\VWHP�3ULYLOHJHV�������
*UDQWLQJ�6\VWHP�3ULYLOHJHV�������
:KDW�,V�D�5ROH"�������
&UHDWLQJ�DQG�*UDQWLQJ�3ULYLOHJHV�WR�D�5ROH��������
&KDQJLQJ�<RXU�3DVVZRUG��������
2EMHFW�3ULYLOHJHV��������
*UDQWLQJ�2EMHFW�3ULYLOHJHV��������
8VLQJ�:,7+�*5$17�237,21�DQG�38%/,&�.H\ZRUGV��������
&RQILUPLQJ�3ULYLOHJHV�*UDQWHG��������
+RZ�WR�5HYRNH�2EMHFW�3ULYLOHJHV��������
5HYRNLQJ�2EMHFW�3ULYLOHJHV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� 64/�:RUNVKRS
:RUNVKRS�2YHUYLHZ�������

�� 'HFODULQJ�9DULDEOHV
2EMHFWLYHV�������
$ERXW�3/�64/�������
%HQHILWV�RI�3/�64/�������
3/�64/�%ORFN�6WUXFWXUH�������
%ORFN�7\SHV�������
3URJUDP�&RQVWUXFWV�������
8VH�RI�9DULDEOHV��������
+DQGOLQJ�9DULDEOHV�LQ�3/�64/��������
7\SHV�RI�9DULDEOHV��������
'HFODULQJ�3/�64/�9DULDEOHV��������
1DPLQJ�5XOHV��������
$VVLJQLQJ�9DOXHV�WR�9DULDEOHV��������
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9DULDEOH�,QLWLDOL]DWLRQ�DQG�.H\ZRUGV��������
6FDODU�'DWDW\SHV��������
%DVH�6FDODU�'DWDW\SHV��������
6FDODU�9DULDEOH�'HFODUDWLRQV��������
7KH��7<3(�$WWULEXWH��������
'HFODULQJ�9DULDEOHV�ZLWK�WKH��7<3(�$WWULEXWH��������
'HFODULQJ�%RROHDQ�9DULDEOHV��������
3/�64/�5HFRUG�6WUXFWXUH��������
/2%�'DWDW\SH�9DULDEOHV��������
%LQG�9DULDEOHV��������
5HIHUHQFLQJ�1RQ�3/�64/�9DULDEOHV��������
'%06B287387�387B/,1(��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� :ULWLQJ�([HFXWDEOH�6WDWHPHQWV
2EMHFWLYHV�������
3/�64/�%ORFN�6\QWD[�DQG�*XLGHOLQHV�������
&RPPHQWLQJ�&RGH�������
64/�)XQFWLRQV�LQ�3/�64/�������
3/�64/�)XQFWLRQV�������
'DWDW\SH�&RQYHUVLRQ�������
1HVWHG�%ORFNV�DQG�9DULDEOH�6FRSH��������
2SHUDWRUV�LQ�3/�64/��������
8VLQJ�%LQG�9DULDEOHV��������
3URJUDPPLQJ�*XLGHOLQHV��������
&RGH�1DPLQJ�&RQYHQWLRQV��������
,QGHQWLQJ�&RGH��������
'HWHUPLQLQJ�9DULDEOH�6FRSH��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� ,QWHUDFWLQJ�ZLWK�WKH�2UDFOH�6HUYHU
2EMHFWLYHV�������
64/�6WDWHPHQWV�LQ�3/�64/�������
6(/(&7�6WDWHPHQWV�LQ�3/�64/�������
5HWULHYLQJ�'DWD�LQ�3/�64/�������
0DQLSXODWLQJ�'DWD�8VLQJ�3/�64/�������
,QVHUWLQJ�'DWD�������
8SGDWLQJ�'DWD��������
'HOHWLQJ�'DWD��������
1DPLQJ�&RQYHQWLRQV��������
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&200,7�DQG�52//%$&.�6WDWHPHQWV��������
64/�&XUVRU��������
64/�&XUVRU�$WWULEXWHV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� :ULWLQJ�&RQWURO�6WUXFWXUHV
2EMHFWLYHV�������
&RQWUROOLQJ�3/�64/�)ORZ�RI�([HFXWLRQ�������
,)�6WDWHPHQWV�������
6LPSOH�,)�6WDWHPHQWV�������
,)�7+(1�(/6(�6WDWHPHQW�([HFXWLRQ�)ORZ�������
,)�7+(1�(/6(�6WDWHPHQWV�������
,)�7+(1�(/6,)�6WDWHPHQW�([HFXWLRQ�)ORZ�������
,)�7+(1�(/6,)�6WDWHPHQWV�������
%XLOGLQJ�/RJLFDO�&RQGLWLRQV��������
/RJLF�7DEOHV��������
%RROHDQ�&RQGLWLRQV��������
,WHUDWLYH�&RQWURO��/223�6WDWHPHQWV��������
%DVLF�/RRS��������
)25�/RRS��������
:+,/(�/RRS��������
1HVWHG�/RRSV�DQG�/DEHOV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� :RUNLQJ�ZLWK�&RPSRVLWH�'DWDW\SHV
2EMHFWLYHV�������
&RPSRVLWH�'DWDW\SHV�������
3/�64/�5HFRUGV�������
&UHDWLQJ�D�3/�64/�5HFRUG�������
3/�64/�5HFRUG�6WUXFWXUH�������
7KH��52:7<3(�$WWULEXWH�������
$GYDQWDJHV�RI�8VLQJ��52:7<3(�������
7KH��52:7<3(�$WWULEXWH��������
3/�64/�7DEOHV��������
&UHDWLQJ�D�3/�64/�7DEOH��������
3/�64/�7DEOH�6WUXFWXUH��������
&UHDWLQJ�D�3/�64/�7DEOH��������
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8VLQJ�3/�64/�7DEOH�0HWKRGV��������
3/�64/�7DEOH�RI�5HFRUGV��������
([DPSOH�RI�3/�64/�7DEOH�RI�5HFRUGV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� :ULWLQJ�([SOLFLW�&XUVRUV
2EMHFWLYHV�������
$ERXW�&XUVRUV�������
([SOLFLW�&XUVRU�)XQFWLRQV�������
&RQWUROOLQJ�([SOLFLW�&XUVRUV�������
'HFODULQJ�WKH�&XUVRU�������
2SHQLQJ�WKH�&XUVRU�������
)HWFKLQJ�'DWD�IURP�WKH�&XUVRU��������
&ORVLQJ�WKH�&XUVRU��������
([SOLFLW�&XUVRU�$WWULEXWHV��������
&RQWUROOLQJ�0XOWLSOH�)HWFKHV��������
7KH��,623(1�$WWULEXWH��������
7KH��127)281'�DQG��52:&2817�$WWULEXWHV��������
&XUVRUV�DQG�5HFRUGV��������
&XUVRU�)25�/RRSV��������
&XUVRU�)25�/RRSV�8VLQJ�6XETXHULHV��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� $GYDQFHG�([SOLFLW�&XUVRU�&RQFHSWV
2EMHFWLYHV�������
&XUVRUV�ZLWK�3DUDPHWHUV�������
7KH�)25�83'$7(�&ODXVH�������
7KH�:+(5(�&855(17�2)�&ODXVH�������
&XUVRUV�ZLWK�6XETXHULHV�������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

�� +DQGOLQJ�([FHSWLRQV
2EMHFWLYHV�������
+DQGOLQJ�([FHSWLRQV�ZLWK�3/�64/�������
+DQGOLQJ�([FHSWLRQV�������
([FHSWLRQ�7\SHV�������
7UDSSLQJ�([FHSWLRQV�������
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7UDSSLQJ�([FHSWLRQV�*XLGHOLQHV�������
7UDSSLQJ�3UHGHILQHG�2UDFOH�6HUYHU�(UURUV�������
3UHGHILQHG�([FHSWLRQ��������
7UDSSLQJ�1RQ�3UHGHILQHG�2UDFOH�6HUYHU�(UURUV��������
1RQ�3UHGHILQHG�(UURU��������
)XQFWLRQV�IRU�7UDSSLQJ�([FHSWLRQV��������
7UDSSLQJ�8VHU�'HILQHG�([FHSWLRQV��������
8VHU�'HILQHG�([FHSWLRQ��������
&DOOLQJ�(QYLURQPHQWV��������
3URSDJDWLQJ�([FHSWLRQV��������
5$,6(B$33/,&$7,21B(5525�3URFHGXUH��������
6XPPDU\��������
3UDFWLFH�2YHUYLHZ��������

$ 3UDFWLFH�6ROXWLRQV

% 7DEOH�'HVFULSWLRQV�DQG�'DWD

,QGH[
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3UHIDFH����



3UHIDFH����

3URILOH

%HIRUH�<RX�%HJLQ�7KLV�&RXUVH

%HIRUH�\RX�EHJLQ�WKLV�FRXUVH��\RX�VKRXOG�EH�DEOH�WR�XVH�D�JUDSKLFDO�XVHU�LQWHUIDFH��*8,��
5HTXLUHG�SUHUHTXLVLWHV�DUH�IDPLOLDULW\�ZLWK�GDWD�SURFHVVLQJ�FRQFHSWV�DQG�WHFKQLTXHV�

+RZ�7KLV�&RXUVH�,V�2UJDQL]HG

,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�LV�DQ�LQVWUXFWRU�OHG�FRXUVH�IHDWXULQJ�OHFWXUHV�DQG
KDQGV�RQ�H[HUFLVHV��2QOLQH�GHPRQVWUDWLRQV�DQG�ZULWWHQ�SUDFWLFH�VHVVLRQV�UHLQIRUFH�WKH
FRQFHSWV�DQG�VNLOOV�LQWURGXFHG�



3UHIDFH����

5HODWHG�3XEOLFDWLRQV

2UDFOH�3XEOLFDWLRQV

7LWOH 3DUW�1XPEHU

2UDFOH�L�6HUYHU��5HOHDVH������ $��������

2UDFOH�L�&RQFHSWV��5HOHDVH������ $��������

2UDFOH�L�64/�5HIHUHQFH�0DQXDO��5HOHDVH������ $��������

2UDFOH�L�6HUYHU�$SSOLFDWLRQ�'HYHORSHU¶V�*XLGH $��������

64/
3OXV�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH������ $��������

64/
3OXV�4XLFN�5HIHUHQFH��5HOHDVH������ $��������

3/�64/�8VHU¶V�*XLGH�DQG�5HIHUHQFH��5HOHDVH������ $��������

$GGLWLRQDO�3XEOLFDWLRQV

� 6\VWHP�UHOHDVH�EXOOHWLQV

� ,QVWDOODWLRQ�DQG�XVHU¶V�JXLGHV

� UHDG�PH�ILOHV

� ,QWHUQDWLRQDO�2UDFOH�8VHU¶V�*URXS��,28*��DUWLFOHV

� 2UDFOH�0DJD]LQH



3UHIDFH����

7\SRJUDSKLF�&RQYHQWLRQV

:KDW�IROORZV�DUH�WZR�OLVWV�RI�W\SRJUDSKLFDO�FRQYHQWLRQV�XVHG�VSHFLILFDOO\�ZLWKLQ�WH[W�RU�ZLWKLQ
FRGH�

7\SRJUDSKLF�&RQYHQWLRQV�:LWKLQ�7H[W

&RQYHQWLRQ 2EMHFW�RU�7HUP ([DPSOH

8SSHUFDVH &RPPDQGV� 8VH�WKH�6(/(&7�FRPPDQG�WR�YLHZ
IXQFWLRQV� LQIRUPDWLRQ�VWRUHG�LQ�WKH�/$67B1$0(
FROXPQ�QDPHV� FROXPQ�RI�WKH�(03�WDEOH�
WDEOH�QDPHV�
3/�64/�REMHFWV�
VFKHPDV

/RZHUFDVH� )LOHQDPHV� ZKHUH� UROH LV�WKH�QDPH�RI�WKH�UROH
LWDOLF V\QWD[�YDULDEOHV� WR�EH�FUHDWHG�

XVHUQDPHV�
SDVVZRUGV

,QLWLDO�FDS 7ULJJHU�DQG $VVLJQ�D�:KHQ�9DOLGDWH�,WHP�WULJJHU�WR
EXWWRQ�QDPHV WKH�25'�EORFN�

&KRRVH�&DQFHO�

,WDOLF %RRNV��QDPHV�RI )RU�PRUH�LQIRUPDWLRQ�RQ�WKH�VXEMHFW�VHH
FRXUVHV�DQG 2UDFOH�6HUYHU�64/�/DQJXDJH�5HIHUHQFH
PDQXDOV��DQG 0DQXDO
HPSKDVL]HG
ZRUGV�RU�SKUDVHV 'R�QRW�VDYH�FKDQJHV�WR�WKH�GDWDEDVH�

4XRWDWLRQ�PDUNV /HVVRQ�PRGXOH 7KLV�VXEMHFW�LV�FRYHUHG�LQ�/HVVRQ���
WLWOHV�UHIHUHQFHG ³:RUNLQJ�ZLWK�2EMHFWV�´
ZLWKLQ�D�FRXUVH



3UHIDFH����

7\SRJUDSKLF�&RQYHQWLRQV��FRQWLQXHG�

7\SRJUDSKLF�&RQYHQWLRQV�:LWKLQ�&RGH

&RQYHQWLRQ 2EMHFW�RU�7HUP ([DPSOH

8SSHUFDVH &RPPDQGV� 64/! 6(/(&7�XVHULG

IXQFWLRQV � )520��HPS�

/RZHUFDVH� 6\QWD[�YDULDEOHV 64/! &5($7(�52/(�UROH�

LWDOLF

,QLWLDO�FDS )RUPV�WULJJHUV� )RUP�PRGXOH��25'

7ULJJHU�OHYHO��6B,7(0�48$17,7<

LWHP

7ULJJHU�QDPH��:KHQ�9DOLGDWH�,WHP

�����

/RZHUFDVH &ROXPQ�QDPHV� �����

WDEOH�QDPHV�� 2*B$&7,9$7(B/$<(5

ILOHQDPHV�� ��2*B*(7B/$<(5��
SURGBSLHBOD\HU
��
3/�64/�REMHFWV �����

64/! 6(/(&7�ODVWBQDPH

� )520�HPS�

%ROG 7H[W�WKDW�PXVW 64/'%$!��'523�86(5�VFRWW

EH�HQWHUHG�E\�D ������!��,'(17,),('�%<�WLJHU�

XVHU



&XUULFXOXP
0DS



&XUULFXOXP�0DS����

,QWHJUDWHG�/DQJXDJHV�&XUULFXOXP��&HUWLILFDWLRQ�7UDFNV

,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�FRQVLVWV�RI�WZR�PRGXOHV��64/��DQG�3/�64/�)XQGDPHQWDOV�
7KLV�LV�WKH�ILUVW�FRXUVH�WKDW�\RX�WDNH�IRU�WKH�'%$�RU�$SSOLFDWLRQ�'HYHORSHU�WUDFN��64/��FRYHUV�FUHDWLQJ
GDWDEDVH�VWUXFWXUHV�DQG�VWRULQJ��UHWULHYLQJ��DQG�PDQLSXODWLQJ�GDWD�LQ�D�UHODWLRQDO�GDWDEDVH��3/�64/
)XQGDPHQWDOV�FRYHUV�FUHDWLQJ�3/�64/�EORFNV�RI�DSSOLFDWLRQ�FRGH�

)RU�SHRSOH�ZKR�KDYH�ZRUNHG�ZLWK�RWKHU�UHODWLRQDO�GDWDEDVHV�DQG�KDYH�NQRZOHGJH�RI�64/��DQRWKHU
PRGXOH�FDOOHG�2UDFOH�64/�6SHFLILFV�LV�RIIHUHG��7KLV�PRGXOH�FRYHUV�WKH�64/�VWDWHPHQWV�WKDW�DUH�QRW�SDUW
RI�$16,�64/�EXW�DUH�VSHFLILF�WR�2UDFOH��7KLV�PRGXOH�FRPELQHG�ZLWK�3/�64/�)XQGDPHQWDOV�IRUPV
,QWURGXFWLRQ�WR�2UDFOH�IRU�([SHULHQFHG�64/�8VHUV�

,QWURGXFWLRQ�WR�2UDFOH��64/�DQG�3/�64/�DQG�,QWURGXFWLRQ�WR�2UDFOH�IRU�([SHULHQFHG�64/�8VHUV�DUH
FRQVLGHUHG�HTXLYDOHQW�DQG�DIWHU�WDNLQJ�RQH�RI�WKHP��\RX�FDQ�PRYH�RQ�WR�WKH�'%$�WUDFN��)RU�WKH
$SSOLFDWLRQ�'HYHORSHU�WUDFN��\RX�PXVW�WDNH�WKH�'HYHORS�3/�64/�3URJUDP�8QLWV�FRXUVH��7KLV�FRXUVH
WHDFKHV�\RX�KRZ�WR�ZULWH�3/�64/�SURFHGXUHV��IXQFWLRQV��SDFNDJHV��DQG�WULJJHUV�

&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,QWHJUDWHG�/DQJXDJHV
&XUULFXOXP��&HUWLILFDWLRQ�7UDFNV

,QWURGXFWLRQ�WR�2UDFOH�
64/�DQG�3/�64/

64/�
3/�64/�

)XQGDPHQWDOV

,QWURGXFWLRQ�WR�2UDFOH
IRU�([SHULHQFHG�64/�8VHUV

2UDFOH�64/�
6SHFLILFV

3/�64/�
)XQGDPHQWDOV

RU

'%$�
WUDFN

'HYHORS�3/�64/�
3URJUDP�8QLWV

$SSOLFDWLRQ�
'HYHORSHU
WUDFN



&XUULFXOXP�0DS����

&RS\ULJKW�¸�2UDFOH�&RUSRUDWLRQ��������$OO�ULJKWV�UHVHUYHG�

,QWHJUDWHG�/DQJXDJHV
&XUULFXOXP

,/7

��64/�IRU�(QG�8VHUV2UDFOH�64/�6SHFLILFV

�2UDFOH���*/�
3UHFRPSLOHU
:RUNVKRS

�2UDFOH���*/�
3UHFRPSLOHU
:RUNVKRS

�2UDFOH��&DOO�,QWHUIDFH�
:RUNVKRS

�2UDFOH��&DOO�,QWHUIDFH�
:RUNVKRS

64/�

3/�64/�)XQGDPHQWDOV

64/�6WDWHPHQW�7XQLQJ

'HYHORS�3/�64/�
3URJUDP�8QLWV

�([WHQGHG�'DWD�5HWULHYDO

ZLWK�64/

$GYDQFHG�3/�64/

&%7

5XOHV�DQG�*XLGHOLQHV

'LDJQRVWLFV

%DVLFV

'DWDEDVH�3URJUDPPLQJ

3URFHGXUHV��)XQFWLRQV��
DQG�3DFNDJHV

$GYDQFHG�6(/(&7�6WDWHPHQWV

64/
3OXV�DQG�5HSRUWLQJ

5HWULHYLQJ�	�)RUPDWWLQJ�'DWD

&UHDWLQJ�	�0DQDJLQJ
'DWDEDVH�2EMHFWV

%DVLF�6(/(&7�6WDWHPHQWV

������������'0/�DQG�''/

���'DWD�5HWULHYDO�7HFKQLTXHV

6HPLQDU

��$GYDQFHG�7HFKQLTXHV�
IRU�3/�64/�'HYHORSHUV

3/�64/
�%HVW�3UDFWLFHV

2UDFOH���1HZ�)HDWXUHV
������������LQ�3/�64/

2UDFOH�%XLOW�LQ
3DFNDJHV

,QWHJUDWHG�/DQJXDJHV�&XUULFXOXP

7KH�VOLGH�OLVWV�YDULRXV�PRGXOHV�DQG�FRXUVHV�WKDW�DUH�DYDLODEOH�LQ�WKH�ODQJXDJHV�FXUULFXOXP��)RU�PRVW
RI�WKHVH�PRGXOHV�DQG�FRXUVHV��WKHUH�DUH�HTXLYDOHQW�&%7V�

)RXU�VHPLQDUV�RQ�3/�64/�DUH�DOVR�RIIHUHG��$GYDQFHG�7HFKQLTXHV�IRU�3/�64/�'HYHORSHUV��3/�64/
%HVW�3UDFWLFHV��2UDFOH���1HZ�)HDWXUHV�LQ�3/�64/��DQG�2UDFOH�%XLOW�LQ�3DFNDJHV�

&RXUVH�RU�0RGXOH (TXLYDOHQW�&%7

64/� 2UDFOH�64/��%DVLF�6(/(&7�6WDWHPHQWV
2UDFOH�64/��'DWD�5HWULHYDO�7HFKQLTXHV
2UDFOH�64/��'0/�DQG�''/

2UDFOH�64/�6SHFLILFV 2UDFOH�64/�6SHFLILFV��5HWULHYLQJ�DQG�)RUPDWWLQJ�'DWD
2UDFOH�64/�6SHFLILFV��&UHDWLQJ�DQG�0DQDJLQJ�'DWDEDVH
2EMHFWV

3/�64/�)XQGDPHQWDOV 3/�64/��%DVLFV

([WHQGHG�'DWD�5HWULHYDO�ZLWK
64/

2UDFOH�64/�DQG�64/
3OXV��$GYDQFHG�6(/(&7�6WDWHPHQWV
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