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6HYHQ�&KDQQHO (�

/LQH ,QWHUIDFH

5HY� ����

.����

(;$5 &RUSRUDWLRQ� ����� .DWR 5RDG� )UHPRQW� &$ ����� ` ����� �������� ` )$; ����� ��������

$SULO ������

)($785(6

- &RPSOLDQW ZLWK ,78 *���� 3XOVH 0DVN 7HPSODWH IRU

�����0ESV �(�� 5DWHV

- 6HYHQ ,QGHSHQGHQW &(37 7UDQVFHLYHUV

- 6XSSRUWV 'LIIHUHQWLDO 7UDQVIRUPHU &RXSOHG

5HFHLYHUV DQG 7UDQVPLWWHUV

- 2Q &KLS 3XOVH 6KDSLQJ IRU %RWK ��: DQG ���: /LQH

'ULYHUV

- &RPSOLDQW ZLWK ,78 *���� /26 'HFODUDWLRQ�&OHDULQJ

5HFRPPHQGDWLRQ

- 2SWLRQDO 8VHU 6HOHFWDEOH /26 'HFODUDWLRQ�&OHDULQJ

'HOD\

- /RJLFDO ,QSXWV $FFHSW HLWKHU ���9 RU ���9 /HYHOV

- 8OWUD�/RZ 3RZHU 'LVVLSDWLRQ

- ����9 6XSSO\ 2SHUDWLRQ

- ,QGLYLGXDO 7UDQVPLW &KDQQHO 2YHU 7HPSHUDWXUH

3URWHFWLRQ

$33/,&$7,216

- 6'+ 0XOWLSOH[HU

- 'LJLWDO &URVV &RQQHFWV

*(1(5$/ '(6&5,37,21

7KH ;5�7���� LV DQ RSWLPL]HG VHYHQ FKDQQHO ���9 OLQH

LQWHUIDFH XQLW IDEULFDWHG XVLQJ ORZ SRZHU &026

WHFKQRORJ\� 7KH GHYLFH FRQWDLQV VHYHQ LQGHSHQGHQW (�

FKDQQHOV� ,W LV SULPDULO\ WDUJHWHG WRZDUG 6'+PXOWLSOH[HUV

WKDW DFFRPPRGDWH 78�� 7ULEXWDU\ 8QLW )UDPHV� /LQH

FDUGV LQ WKHVH XQLWV PXOWLSOH[ �� (� LQWHUIDFHV LQWR KLJKHU

6'+ UDWHV� 'HYLFHV ZLWK VHYHQ (� LQWHUIDFHV VXFK DV WKH

;5�7���� SURYLGH WKH PRVW HIILFLHQW PHWKRG RI

LPSOHPHQWLQJ �� FKDQQHO OLQH FDUGV� (DFK FKDQQHO

SHUIRUPV WKH GULYHU DQG UHFHLYHU IXQFWLRQV QHFHVVDU\ WR

FRQYHUW ELSRODU VLJQDOV WR ORJLFDO OHYHOV DQG YLFH YHUVD�

7KH GHYLFH UHTXLUHV WUDQVIRUPHUV RQ ERWK UHFHLYHU DQG

WUDQVPLWWHU VLGHV� DQG VXSSRUWV ERWK EDODQFHG DQG

XQEDODQFHG LQWHUIDFHV�

7KH GHYLFH RIIHUV WZR GLVWLQFW PRGHV RI /26 GHWHFWLRQ�

7KH ILUVW PHWKRG� ZKLFK GRHV QRW UHTXLUH DQ H[WHUQDO

FORFN� SURYLGHV DQ /26 RXWSXW LQGLFDWLRQ VLJQDO ZLWK

WKUHVKROGV DQG GHOD\ WKDW FRPSO\ ZLWK WKH ,78 *����

UHTXLUHPHQWV� ,Q WKH VHFRQG PRGH� WKH XVHU SURYLGHV DQ

H[WHUQDO FORFN WKDW LQFUHDVHV WKH GHOD\ IRU /26

GHFODUDWLRQ DQG FOHDULQJ� 7KLV IHDWXUH SURYLGHV WKH XVHU

ZLWK WKH IOH[LELOLW\ WR LPSOHPHQW /26 VSHFLILFDWLRQV WKDW

UHTXLUH D GHOD\ JUHDWHU WKDQ WKH *���� UHTXLUHPHQWV�

25'(5,1* ,1)250$7,21

3DUW 1R� 3DFNDJH
2SHUDWLQJ

7HPSHUDWXUH 5DQJH
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57,3� ����
5;326� ���

55,1*� ����

7;&/.� ����

77,3� ����

75,1*� ����

/266(/ ����

/26&17 ����

5;1(*� ���

/26� ���

7;326� ����

7;1(*� ����

6LQJQDO
3HDN

/26
'HWHFW

/RVV
'HOD\

08;
2

3XOVH
6KDSLQJ

15=
7R

'XW\
&\FOH

08;

�
���

��� 5�

5,1*

5,1*

7,3

5; ,1387

7,3

7; 287387

5HFHLYH
&RPSDUDWRUV

/LQH
'ULYHUV

5�

5�

���

5�

���

7UDQFHLYHU �

'HWHFWRU

&RXQWHU

�

5=

$GMXVW

�

�

�

7UDQVPLW

7UDQFHLYHU �

7UDQFHLYHU �

7UDQFHLYHU �

7UDQFHLYHU �

7UDQFHLYHU �

7UDQFHLYHU �

9&&

5HFHLYHU 1RWHV

- 7KH VDPH W\SH ���&7 UDWLR WUDQVIRUPHU PD\ EH

XVHG DW WKH UHFHLYHU LQSXW DQG WUDQVPLWWHU RXWSXW�

- 5� DQG 5� DUH ERWK ���: IRU ��: RSHUDWLRQ� RU

���: IRU ���: RSHUDWLRQ�

- 5HWXUQ ORVV H[FHHGV ,78 *���� VSHFLILFDWLRQ ZLWK

WKHVH UHVLVWRUV DQG D ���&7 UDWLR LQSXW WUDQVIRUPHU�

/26 �/RVV RI 6LJQDO� 1RWHV

- /266(/ �SLQ ��� LV FRQQHFWHG WR ORJLF ´�µ IRU ,78

*���� FRPSOLDQW /26 GHOD\� RU WR ORJLF � IRU XVHU

SURJUDPPDEOH DGGLWLRQDO GHOD\�

- /26&17 �SLQ ��� LV XQFRQQHFWHG ZKHQ /266(/ LV

ORJLF �� RU FRQQHFWHG WR DQ H[WHUQDO FORFN ZKHQ

/266(/ LV ORJLF ��

7UDQVPLWWHU 1RWHV

- 5HWXUQ ORVV H[FHHGV (76, ��� ��� VSHFLILFDWLRQ

ZLWK D ��� UDWLR WUDQVIRUPHU�

- 5� DQG 5� DUH DOZD\V ���: IRU ERWK ��: DQG ���:

DSSOLFDWLRQV�

- $Q DSSURDFK H[LVWV WKDW SHUPLWV WKH XVHU WR RSHUDWH

WKH ;5�7���� ZLWK D �9 SRZHU VXSSO\� )RU PRUH

LQIRUPDWLRQ� SOHDVH VHH DSSOLFDWLRQ QRWH 7$1����
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/26�

9&&

/266(/

*1'

/26�
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7;&/.�
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3LQ � 6\PERO 7\SH 'HVFULSWLRQ

� 5;326� 2 5HFHLYHU � 3RVLWLYH 'DWD 2XW� 3RVLWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

� 5;1(*� 2 5HFHLYHU � 1HJDWLYH 'DWD 2XW� 1HJDWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

� 9&& 3RVLWLYH 6XSSO\ �����9á���� 'LJLWDO FLUFXLWU\�

� /26� 2 5HFHLYHU � /RVV RI 6LJQDO� $VVHUWHG GXULQJ /26 FRQGLWLRQ�

� 5;326� 2 5HFHLYHU � SRVLWLYH 'DWD 2XW� 3RVLWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

� 5;1(*� 2 5HFHLYHU � 1HJDWLYH 'DWD 2XW� 1HJDWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

� 57,3� , 5HFHLYHU � 3RVLWLYH %LSRODU ,QSXW�

� 55,1*� , 5HFHLYHU � 1HJDWLYH %LSRODU ,QSXW�

� 9&& 3RVLWLYH 6XSSO\ �����9á���� $QDORJ FLUFXLWU\�

�� *1' $QDORJ *URXQG�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� 5HFHLYHUV �� �� �� DQG ��

�� 55,1*� , 5HFHLYHU � 1HJDWLYH %LSRODU ,QSXW�

�� 57,3� , 5HFHLYHU � 3RVLWLYH %LSRODU ,QSXW�

�� *1' $QDORJ *URXQG� 5HFHLYHUV �� �� �� DQG ��

�� 77,3� 2 7UDQVPLWWHU � 3RVLWLYH %LSRODU 2XWSXW�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� 7UDQVPLWWHU FKDQQHO ��

�� 75,1*� 2 7UDQVPLWWHU � 1HJDWLYH %LSRODU 2XWSXW�

�� *1' 'LJLWDO *URXQG� 7UDQVPLWWHU FKDQQHO ��

�� 75,1*� 2 7UDQVPLWWHU � 1HJDWLYH %LSRODU 2XWSXW�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� 7UDQVPLWWHU FKDQQHO ��

�� 77,3� 2 7UDQVPLWWHU � 3RVLWLYH %LSRODU 2XWSXW�

�� *1' 'LJLWDO *URXQG� 7UDQVPLWWHU FKDQQHO ��

�� 57,3� , 5HFHLYHU � 3RVLWLYH %LSRODU ,QSXW�

�� 55,1*� , 5HFHLYHU � 1HJDWLYH %LSRODU ,QSXW�

�� 7;&/.� , 7UDQVPLWWHU � &ORFN ,QSXW� 8VH IRU FORFNHG PRGH ZLWK 15= GDWD��

�� 7;1(*� , 7UDQVPLWWHU � 1HJDWLYH 'DWD ,QSXW� 1HJDWLYH 15= RU 5= GDWD LQSXW��

�� 7;326� , 7UDQVPLWWHU � 3RVLWLYH 'DWD ,QSXW� 3RVLWLYH 15= RU 5= GDWD LQSXW��

�� /26� 2 5HFHLYHU � /RVV RI 6LJQDO� $VVHUWHG GXULQJ /26 FRQGLWLRQ�

�� 5;326� 2 5HFHLYHU � 3RVLWLYH 'DWD 2XW� 3RVLWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

�� 5;1(*� 2 5HFHLYHU � 1HJDWLYH 'DWD 2XW� 1HJDWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

�� 7;326� , 7UDQVPLWWHU � 3RVLWLYH 'DWD ,QSXW� 3RVLWLYH 15= RU 5= GDWD LQSXW��

�� 7;1(*� , 7UDQVPLWWHU � 1HJDWLYH 'DWD ,QSXW� 1HJDWLYH 15= RU 5= GDWD LQSXW��

�� 7;&/.� , 7UDQVPLWWHU � &ORFN ,QSXW� 8VH IRU FORFNHG PRGH ZLWK 15= GDWD��

�� 5;1(*� 2 5HFHLYHU � 1HJDWLYH 'DWD 2XW� 1HJDWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

�� 5;326� 2 5HFHLYHU � 3RVLWLYH 'DWD 2XW� 3RVLWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

1RWH�
� +DV LQWHUQDO SXOO�XS ��.� UHVLVWRU�
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3,1 '(6&5,37,21 �&217·'�

3LQ � 6\PERO 7\SH 'HVFULSWLRQ

�� /26� 2 5HFHLYHU � /RVV RI 6LJQDO� $VVHUWHG GXULQJ /26 FRQGLWLRQ�

�� 9&& 'LJLWDO 6XSSO\ �����9á���� 'LJLWDO FLUFXLWU\�

�� /266(/ , /RVV RI 6LJQDO 'HOD\ 6HOHFW� ´+Lµ VHOHFWV *����� ´/Rµ VHOHFWV XVHU SURJUDPPDEOH��

�� *1' 'LJLWDO *URXQG�

�� /26� 2 5HFHLYHU � /RVV RI 6LJQDO� $VVHUWHG GXULQJ /26 FRQGLWLRQ�

�� 5;326� 2 5HFHLYHU � 3RVLWLYH 'DWD 2XW� 3RVLWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

�� 5;1(*� 2 5HFHLYHU � 1HJDWLYH 'DWD 2XW� 1HJDWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

�� 7;&/.� , 7UDQVPLWWHU � &ORFN ,QSXW� 8VH IRU FORFNHG PRGH ZLWK 15= GDWD��

�� 7;1(*� , 7UDQVPLWWHU � 1HJDWLYH 'DWD ,QSXW� 1HJDWLYH 15= RU 5= GDWD LQSXW��

�� 7;326� , 7UDQVPLWWHU � 3RVLWLYH 'DWD ,QSXW� 3RVLWLYH 15= RU 5= GDWD LQSXW��

�� 5;1(*� 2 5HFHLYHU � 1HJDWLYH 'DWD 2XW� 1HJDWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

�� 5;326� 2 5HFHLYHU � 3RVLWLYH 'DWD 2XW� 3RVLWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

�� /26� 2 5HFHLYHU � /RVV RI 6LJQDO� $VVHUWHG GXULQJ /26 FRQGLWLRQ�

�� 7;326� , 7UDQVPLWWHU � 3RVLWLYH 'DWD ,QSXW� 3RVLWLYH 15= RU 5= GDWD LQSXW��

�� 7;1(*� , 7UDQVPLWWHU � 1HJDWLYH 'DWD ,QSXW� 1HJDWLYH 15= RU 5= GDWD LQSXW��

�� 7;&/.� , 7UDQVPLWWHU � &ORFN ,QSXW� 8VH IRU FORFNHG PRGH ZLWK 15= GDWD��

�� 55,1*� , 5HFHLYHU � 1HJDWLYH %LSRODU ,QSXW�

�� 57,3� , 5HFHLYHU � 3RVLWLYH %LSRODU ,QSXW�

�� *1' $QDORJ *URXQG�

�� 77,3� 2 7UDQVPLWWHU � 3RVLWLYH %LSRODU 2XWSXW�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� 7UDQVPLWWHU FKDQQHO ��

�� 75,1*� 2 7UDQVPLWWHU � 1HJDWLYH %LSRODU 2XWSXW�

�� *1' 'LJLWDO *URXQG� 7UDQVPLWWHU FKDQQHO ��

�� 75,1*� 2 7UDQVPLWWHU � 1HJDWLYH %LSRODU 2XWSXW�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� 7UDQVPLWWHU FKDQQHO ��

�� 77,3� 2 7UDQVPLWWHU � 3RVLWLYH %LSRODU 2XWSXW�

�� *1' 'LJLWDO *URXQG� 7UDQVPLWWHU FKDQQHO ��

�� 57,3� , 5HFHLYHU � 3RVLWLYH %LSRODU ,QSXW�

�� 55,1*� , 5HFHLYHU � 1HJDWLYH %LSRODU ,QSXW�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� /RZ OHYHO WUDQVPLWWHU DQDORJ FLUFXLWU\�

�� *1' $QDORJ *URXQG� /RZ OHYHO WUDQVPLWWHU DQDORJ FLUFXLWU\�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� 5HFHLYHU FKDQQHOV �� �� DQG ��

�� 55,1*� , 5HFHLYHU � 1HJDWLYH %LSRODU ,QSXW�

�� 57,3� , 5HFHLYHU � 3RVLWLYH %LSRODU ,QSXW�

�� 55,1*� , 5HFHLYHU � 1HJDWLYH %LSRODU ,QSXW�

1RWH�
� +DV LQWHUQDO SXOO�XS ��.� UHVLVWRU�
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3LQ � 6\PERO 7\SH 'HVFULSWLRQ

�� 57,3� , 5HFHLYHU � 3RVLWLYH %LSRODU ,QSXW�

�� *1' $QDORJ *URXQG� 5HFHLYHU FKDQQHOV �� �� DQG ��

�� /26&17 , /RVV RI 6LJQDO 7LPLQJ &ORFN ,QSXW� )RU XVHU�SURJUDPPDEOH /26 GHOD\��

�� 5;1(*� 2 5HFHLYHU � 1HJDWLYH 'DWD 2XW� 1HJDWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

�� 5;326� 2 5HFHLYHU � 3RVLWLYH 'DWD 2XW� 3RVLWLYH 5= GDWD RXWSXW IRU FKDQQHO ��

�� /26� 2 5HFHLYHU � /RVV RI 6LJQDO� $VVHUWHG GXULQJ /26 FRQGLWLRQ�

�� 7;326� , 7UDQVPLWWHU � 3RVLWLYH 'DWD ,QSXW� 3RVLWLYH 15= RU 5= GDWD LQSXW��

�� 7;1(*� , 7UDQVPLWWHU � 1HJDWLYH 'DWD ,QSXW� 1HJDWLYH 15= RU 5= GDWD LQSXW��

�� 7;&/.� , 7UDQVPLWWHU � &ORFN ,QSXW� 8VH IRU FORFNHG PRGH ZLWK 15= GDWD��

�� *1' 'LJLWDO *URXQG� 7UDQVPLWWHU FKDQQHO ��

�� 77,3� 2 7UDQVPLWWHU � 3RVLWLYH %LSRODU 2XWSXW�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� 7UDQVPLWWHU FKDQQHO ��

�� 75,1*� 2 7UDQVPLWWHU � 1HJDWLYH %LSRODU 2XWSXW�

�� *1' 'LJLWDO *URXQG�

�� 7;326� , 7UDQVPLWWHU � 3RVLWLYH 'DWD ,QSXW� 3RVLWLYH 15= RU 5= GDWD LQSXW��

�� 7;1(*� , 7UDQVPLWWHU � 1HJDWLYH 'DWD ,QSXW� 1HJDWLYH 15= RU 5= GDWD LQSXW��

�� 7;&/.� , 7UDQVPLWWHU � &ORFN ,QSXW� 8VH IRU FORFNHG PRGH ZLWK 15= GDWD��

�� *1' $QDORJ *URXQG�

�� 77,3� 2 7UDQVPLWWHU � 3RVLWLYH %LSRODU 2XWSXW�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� 7UDQVPLWWHU FKDQQHO ��

�� 75,1*� 2 7UDQVPLWWHU � 1HJDWLYH %LSRODU 2XWSXW�

�� *1' 'LJLWDO *URXQG� 7UDQVPLWWHU FKDQQHO ��

�� 75,1*� 2 7UDQVPLWWHU � 1HJDWLYH %LSRODU 2XWSXW�

�� 9&& 3RVLWLYH 6XSSO\ �����9á���� 7UDQVPLWWHU FKDQQHO ��

�� 77,3� 2 7UDQVPLWWHU � 3RVLWLYH %LSRODU 2XWSXW�

�� *1' 'LJLWDO *URXQG� 7UDQVPLWWHU FKDQQHO ��

�� 7;&/.� , 7UDQVPLWWHU � &ORFN ,QSXW� 8VH IRU FORFNHG PRGH ZLWK 15= GDWD��

�� 7;1(*� , 7UDQVPLWWHU � 1HJDWLYH 'DWD ,QSXW� 1HJDWLYH 15= RU 5= GDWD LQSXW��

�� 7;326� , 7UDQVPLWWHU � 3RVLWLYH 'DWD ,QSXW� 3RVLWLYH 15= RU 5= GDWD LQSXW��

��� /26� 2 5HFHLYHU � /RVV RI 6LJQDO� $VVHUWHG GXULQJ /26 FRQGLWLRQ�

1RWH�
� +DV LQWHUQDO SXOO�XS ��.� UHVLVWRU�
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7HVW &RQGLWLRQV� 9&&  ���9á ��� 7$  ��� WR �� WR ��q&� 8QOHVV 2WKHUZLVH 6SHFLILHG

6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

'& (OHFWULFDO &KDUDFWHULVWLFV

3DUDPHWHUV

9&& 9ROWDJH 6XSSO\ ����� ��� ����� 9

,QSXWV

9,+ ,QSXW +LJK /HYHO ��� ��� 9

9,/ ,QSXW /RZ /HYHO ��� 9

2XWSXWV

92+ 2XWSXW +LJK /HYHO ��� 9 ,2+  ��P$

92/ 2XWSXW /RZ /HYHO ��� 9 ,2/  �P$

5HFHLYHU 6SHFLILFDWLRQV

5;&/ $OORZDEOH &DEOH /RVV � �� G% &DEOH ORVV DW �����0+] �5HODWLYH
WR �G%  ����9S PHDVXUHG IURP
57,3 RU 55,1* WR JURXQG��

5;,0 ,QWHUIHUHQFH 0DUJLQ ��� ��� G% :LWK �G% FDEOH ORVV

5;;, 5HFHLYHU 6OLFLQJ 7KUHVKROG �� �� �� � � RI SHDN LQSXW YROWDJH DW ��G%
FDEOH ORVV

5;/266(7 /26 0XVW %H 6HW ,I 5; 6LJ�
$WWHQ�| ��G% �)RU $Q\ 9DOLG
'DWD 3DWWHUQ�

�� G% 5HODWLYH WR �G%  ����9S
0HDVXUHG IURP 57,3 RU 55,1* WR
JURXQG�

5;/26&/5 /26 0XVW %H &OHDUHG ,I 5; 6LJ�
$WWHQ� � �G%

�� G% 5HODWLYH WR �G%  ����9S
PHDVXUHG IURP 57,3 RU 55,1* WR
JURXQG�

5;/26+<67 +\VWHUHVLV RQ ,QSXW 'DWD � G% )RU /26 RXWSXW VWDWH FKDQJH

5;,1 ,QSXW ,PSHGDQFH � N: 8S WR �����0+] �0HDVXUHG IURP
57,3 RU 55,1* WR JURXQG��

3RZHU 6SHFLILFDWLRQV 9&&  ���9

3' 3RZHU 'LVVLSDWLRQ ��� ��� P: $OO �·V 7UDQVPLW DQG 5HFHLYH ��:

3' 3RZHU 'LVVLSDWLRQ ��� ��� P: $OO 'ULYHUV 3RZHU 'RZQ

3& 3RZHU &RQVXPSWLRQ ��: ���� ���� P: $OO �·V 7UDQVPLW DQG 5HFHLYH

3& 3RZHU &RQVXPSWLRQ ��: ��� ���� P: ��� GDWD GHQVLW\� 7UDQVPLW DQG 5H�
FHLYH

3& 3RZHU &RQVXPSWLRQ ���: ���� ���� P: $OO �·V 7UDQVPLW DQG 5HFHLYH

3& 3RZHU &RQVXPSWLRQ ���: ��� ��� P: ��� GDWD GHQVLW\� 7UDQVPLW DQG 5H�
FHLYH

1RWH�

%ROG IDFH SDUDPHWHUV DUH FRYHUHG E\ SURGXFWLRQ WHVW DQG JXDUDQWHHG RYHU RSHUDWLQJ WHPSHUDWXUH UDQJH�
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(/(&75,&$/ &+$5$&7(5,67,&6 �&217·'�
7HVW &RQGLWLRQV� 9&&  ���9á ��� 7$  ��� WR �� WR ��q&� 8QOHVV 2WKHUZLVH 6SHFLILHG

6\PERO 3DUDPHWHU 0LQ� 7\S� 0D[� 8QLW &RQGLWLRQV

$& (OHFWULFDO &KDUDFWHULVWLFV

97;287 2XWSXW 3XOVH $PSOLWXGH
�5/  ��:�

���� ���� ���� 9 7UDQV�  ��� UDWLR� ���: LQ VHULHV
ZLWK HDFK HQG RI SULPDU\

97;287 2XWSXW 3XOVH $PSOLWXGH
�5/  ���:�

���� ��� ���� 9 7UDQV�  ��� UDWLR� ���: LQ VHULHV
ZLWK HDFK HQG RI SULPDU\

7;3: 2XWSXW 3XOVH :LGWK ��� ��� ��� QV

31,03 3RV�1HJ 3XOVH 8QEDODQFHG � �

7� 7;&/. &ORFN 3HULRG �(�� ��� QV

7� 7;&/. 'XW\ &\FOH �� �� �� �

768 'DWD 6HW�XS 7LPH� 7'$7$ WR
7;&/.

�� QV ��� 7;&/. 'XW\ &\FOH

7+2 'DWD +ROG 7LPH� 7'$7$ WR
7;&/.

�� QV ��� 7;&/. 'XW\ &\FOH

75 7;&/. 5LVH 7LPH ���� WR ���� �� QV

7) 7;&/. )DOO 7LPH ���� WR ���� �� QV

7��QRFON 'DWD 3URS� 'HOD\ 1R�&ORFN
0RGH

�� �� QV

7��FON 'DWD 3URS� 'HOD\ &ORFN 0RGH ��� QV ��� 7;&/. 'XW\ &\FOH

7� 5HFHLYH 'DWD +LJK ��� ��� ��� QV �G% &DEOH /RVV

7� 5; 'DWD 3URS� 'HOD\ �� QV ��S) /RDG

7� 5HFHLYH 5LVH 7LPH �� QV ��S) /RDG

7� 5HFHLYH 5LVH 7LPH �� QV ��S) /RDG

1RWH�

%ROG IDFH SDUDPHWHUV DUH FRYHUHG E\ SURGXFWLRQ WHVW DQG JXDUDQWHHG RYHU RSHUDWLQJ WHPSHUDWXUH UDQJH�

$%62/87( 0$;,080 5$7,1*6

6WRUDJH 7HPSHUDWXUH ���q& WR ����q&� � � � � � � � � � � �

2SHUDWLQJ 7HPSHUDWXUH ���q& WR ���q&� � � � � � � � �

6XSSO\ 9ROWDJH ����9 WR ����9� � � � � � � � � � � � � � � � � �
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'LVDEOLQJ 2XWSXW 'ULYHUV

2XWSXW GULYHUV PD\ EH LQGLYLGXDOO\ GLVDEOHG �KL�] RXWSXW� E\ HLWKHU RI WKH IROORZLQJ PHWKRGV�

�� (LWKHU FRQQHFW WKH WUDQVPLW GDWD LQSXWV 7;326

DQG 7;1(* IRU WKH FKDQQHO WR EH GLVDEOHG WR D ORJ�

LF � VRXUFH �9&&�� RU DOORZ WKHP WR IORDW �LQSXWV

KDYH LQWHUQDO SXOOïXS UHVLVWRUV��

�� &RQQHFW 7;&/. IRU WKH FKDQQHO WR EH GLVDEOHG WR

ORJLF � VRXUFH �*URXQG�� DQG DOVR DSSO\ GDWD WR WKH

7;326 DQG 7;1(* LQSXWV RI WKDW FKDQQHO�

75$16)250(5 5(48,5(0(176

7XUQV 5DWLR /LQH ,PSHGDQFH

��� &7 ��: RU ���:

7DEOH �� ,QSXW 7UDQVIRUPHU 5HTXLUHPHQWV

7XUQV 5DWLR /LQH ,PSHGDQFH

��� ��: RU ���:

7DEOH �� 2XWSXW 7UDQVIRUPHU 5HTXLUHPHQWV

1RWH�

7KH VDPH W\SH ��� &7 UDWLR GHYLFH PD\ EH XVHG DW ERWK UHFHLYHU LQSXW DQG WUDQVPLWWHU RXWSXW�

7KH IROORZLQJ WUDQVIRUPHUV KDYH EHHQ WHVWHG ZLWK WKH ;5�7�����

+$/2 W\SH 7*��������SDFNDJH FRQWDLQV WZR � &7�� &7 UDWLR WUDQVIRUPHUV�

3XOVH W\SH 3(������ ���� &7 UDWLR�

7UDQVSRZHU 7HFKQRORJLHV W\SH 77, �����5 ���� &7 UDWLR�

0DJQHWLF 6XSSOLHU ,QIRUPDWLRQ�

+$/2 (OHFWURQLFV� ,QF�

3�2� %R[ ����

5HGZRRG &LW\� &$ �����

7HO� ����� ��������

)D[� �������������

3XOVH

7HOHFRP 3URGXFW *URXS

3�2� %R[ �����

6DQ 'LHJR� &$ �����

7HO� ����� ��������

)D[� ����� ��������

7UDQVSRZHU 7HFKQRORJLHV� ,QF�

�� +LJKZD\ ��� 6XLWH ���

&U\VWDO %D\� 19 �����ï����

7HO� ����� ���ï����

)D[� ����� ���ï����
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7;287 �Q�

7;&/. �Q�

7;1(* �Q�

7;326 �Q�

768 7+2

768 7+2

7�

7� 75 7)

7�

97;287

7;3:

97;287

7;3:

7�

5;,1 �Q�

5326 �Q�

5;1(* �Q�

7�
7�

7�
7�

7� 7�

7� 7�

)LJXUH �� 7UDQVPLW 7LPLQJ 'LDJUDP

)LJXUH �� 5HFHLYH 7LPLQJ 'LDJUDP
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5(7851 /266 63(&,),&$7,216

7KH IROORZLQJ WUDQVPLWWHU DQG UHFHLYHU UHWXUQ ORVV VSHFLILFDWLRQV DUH EDVHG RQ D W\SLFDO ���&7 UDWLR WUDQVIRUPHU�

��: ���:

)UHTXHQF\ 5DQJH 0LQ� 7\S� 0LQ� 7\S� 8QLW

��N+] WR ���N+] �� �� �� �� G%

���N+] WR �����0+] �� �� �� �� G%

�����0+] WR �����0+] �� �� �� �� G%

7DEOH �� 7UDQVPLWWHU 5HWXUQ /RVV 6SHFLILFDWLRQ

7UDQVPLW 5HWXUQ /RVV 1RWHV

- 2XWSXW WUDQVIRUPHU UDWLR LV ��� �UHWXUQ ORVV H[FHHGV

(76, ��� ��� ZLWK WKLV WUDQVIRUPHU��

- )RU ERWK ��: DQG ���: DSSOLFDWLRQV� ���:� �� UH�

VLVWRUV DUH FRQQHFWHG EHWZHHQ HDFK HQG RI WKH

WUDQVIRUPHU SULPDU\ DQG WKH ;5�7���� 77,3 DQG

75,1* SLQV�

��: ���:

)UHTXHQF\ 5DQJH 0LQ� 7\S� 0LQ� 7\S� 8QLW

��N+] WR ���N+] �� �� �� �� G%

���N+] WR �����0+] �� �� �� �� G%

�����0+] WR �����0+] �� �� �� �� G%

7DEOH �� 5HFHLYHU 5HWXUQ /RVV 6SHFLILFDWLRQ

5HFHLYHU 5HWXUQ /RVV 1RWHV

- ,QSXW WUDQVIRUPHU UDWLR LV ��� &7�

- 7UDQVIRUPHU FHQWHU WDS LV JURXQGHG�

- (DFK KDOI RI WUDQVIRUPHU VHFRQGDU\ LV WHUPLQDWHG

ZLWK ���: IRU ��: RSHUDWLRQ� RU ���: IRU ���: RS�

HUDWLRQ �UHVLVWRUV DUH �� WROHUDQFH��
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6<67(0 '(6&5,37,21

7KLV GHYLFH LV D VHYHQ FKDQQHO (� WUDQVFHLYHU WKDW

SURYLGHV DQ HOHFWULFDO LQWHUIDFH IRU �����0ESV

DSSOLFDWLRQV� ,WV XQLTXH DUFKLWHFWXUH LQFOXGHV VHYHQ

UHFHLYHU FLUFXLWV WKDW FRQYHUW ,78*���� FRPSOLDQW ELSRODU

VLJQDOV WR 77/ FRPSDWLEOH ORJLF OHYHOV� (DFK UHFHLYHU

LQFOXGHV D /26 �/RVV RI 6LJQDO� GHWHFWLRQ FLUFXLW WKDW PD\

EH FRQILJXUHG IRU HLWKHU D IL[HG RU D XVHU�SURJUDPPDEOH

/26 UHVSRQVH WLPH GHOD\� 6LPLODUO\� LQ WKH WUDQVPLW

GLUHFWLRQ� VHYHQ WUDQVPLWWHUV FRQYHUW 77/ FRPSDWLEOH

ORJLF OHYHOV WR *���� FRPSDWLEOH ELSRODU VLJQDOV� (DFK

WUDQVPLWWHU PD\ EH RSHUDWHG HLWKHU ZLWK 5=� RU 15= GDWD

W\SHV� ,Q 15= PRGH D WUDQVPLW FORFN LV UHTXLUHG DV ZHOO�

7KH IROORZLQJ GHVFULSWLRQ DSSOLHV WR DQ\ RI WKH VHYHQ

UHFHLYHUV RU WUDQVPLWWHUV FRQWDLQHG LQ WKH ;5�7�����

7KHUHIRUH� WKH VXIIL[ QXPEHUV IRU D SDUWLFXODU FKDQQHO DUH

GHOHWHG IRU VLPSOLFLW\� L�H� ´57,3µ DSSOLHV WR57,3� WKURXJK

57,3��

5HFHLYHU 2SHUDWLRQ

$ ELSRODU VLJQDO LV WUDQVIRUPHU�FRXSOHG WR WKH UHFHLYHU

GLIIHUHQWLDO LQSXWV �57,3DQG55,1*�� 7KH UHFHLYHU LVDEOH

WR WROHUDWH XS WR ��G% RI OLQH ORVVPHDVXUHG DW �����0+]�

,W FRQWDLQV VOLFLQJ FLUFXLWU\ WKDW DXWRPDWLFDOO\ VDPSOHV WKH

LQFRPLQJ GDWD DW D IL[HG SHUFHQWDJH ���� QRPLQDO� RI WKH

SHDN VLJQDO DPSOLWXGH� $ SUHFLVLRQ SHDN GHWHFWRU

PDLQWDLQV WKH VOLFLQJ OHYHO DFFXUDF\� 7KH 77/ FRPSDWLEOH

UHFHLYHU RXWSXW GDWD UDLOV DSSHDU DW WKH 5;326 DQG

5;1(* SLQV� 7KH SXOVH ZLGWK RI WKLV GDWD� ZKLFK LV LQ 5=

IRUPDW� LV D IXQFWLRQ RI WKH DPRXQW RI WKH FDEOH ORVV

SUHVHQW�

5HFHLYHU /RVV 2I 6LJQDO 'HWHFWLRQ �/26�

$EVHQFH RI VLJQDO DW DQ\ UHFHLYHU LQSXW LV GHWHFWHG E\ WKH

ORVV RI VLJQDO �/26� FLUFXLW� 2QH /26GHWHFWLRQ FLUFXLWU\ LV

SURYLVLRQHG IRU HDFK UHFHLYHU� 7KH /26 VLJQDO LV DVVHUWHG

�/26 �� ZKHQ D /26 FRQGLWLRQ LV GHWHFWHG DQG LV FOHDUHG

�/26 �� ZKHQ D YDOLG LQSXW VLJQDO LV UHVWRUHG�

7ZR PRGHV RI /26 FLUFXLW RSHUDWLRQ DUH VXSSRUWHG�

7KHVH GLVWLQFW PRGHV DUH FDOOHG ´DXWRPDWLFµ DQG

´XVHU�SURJUDPPDEOHµ� :KHQ /266(/ �SLQ ��� LV VHW WR

ORJLF ´�µ� WKH DXWRPDWLFPRGH LV VHOHFWHG� ,Q WKLV PRGH WKH

/26 FRQGLWLRQ ZLOO EH GHFODUHG DQG FOHDUHG LQ IXOO

FRPSOLDQFHZLWK ,78*���� VSHFLILFDWLRQ� :KHQ /266(/

LV FRQQHFWHG WR ORJLF ´�µ� WKH XVHU�SURJUDPPDEOH GHOD\

PRGH LV HQDEOHG� ,Q WKLV PRGH WKH XVHU KDV WKH RSWLRQ RI

H[WHQGLQJ WKH GHOD\ RI /26 GHFODUDWLRQ DQG FOHDULQJ

VSHFLILHG LQ WKH ,78 *����� 7KLV LV GRQH E\ SURYLGLQJ D

XVHU�VXSSOLHG FORFN WR /26&17 �SLQ ���� 7KH ´XVHU

SURJUDPPDEOH PRGHµ LV SURYLVLRQHG WR DOORZ V\VWHPV

GHVLJQHUV WR FRPSO\ ZLWK ROGHU YHUVLRQV RI /26

VSHFLILFDWLRQV LQ OHJDF\ V\VWHPV� ,W QHHGV WR EH VWUHVVHG

WKDW WKH GHOD\ IRU GHFODUDWLRQ DQG FOHDULQJ RI WKH /26

FRQGLWLRQ ZLOO QHYHU EH OHVV WKDQ WKH UDQJH VSHFLILHG LQ WKH

*���� VSHFLILFDWLRQ ������� SXOVH LQWHUYDOV��

7KH /26 GHWHFWLRQ�FOHDULQJ FLUFXLWU\ RI WKH ;5�7���� LQ

´DXWRPDWLFµ PRGH ZLOO GHWHFW /26 ZKHQ WKH LQFRPLQJ

VLJQDO KDV ´QR WUDQVLWLRQV�µ L�H� ZKHQ WKH VLJQDO OHYHO LV OHVV

WKDQ RU HTXDO WR D VLJQDO OHYHO $' G%EHORZ QRPLQDO VLJQDO

OHYHO� IRU 1 FRQVHFXWLYH SXOVH LQWHUYDOV� ZKHUH

��$1$���� 7KH YDOXH RI $' FDQ YDU\ EHWZHHQ ��G% WR

��G% GHSHQGLQJ RQ WKH RQHV GHQVLW\ RI WKH LQFRPLQJ

VLJQDO DVVXPLQJ WKH UHFHLYHG GDWD KDV PLQLPXP

SHUPLVVLEOH RQHV GHQVLW\� )XUWKHUPRUH /26 GHWHFW LV

FOHDUHG ZKHQ WKH LQFRPLQJ VLJQDO KDV ´WUDQVLWLRQV�µ L�H�

ZKHQ WKH VLJQDO OHYHO LV JUHDWHU WKDQ RU HTXDO WR D VLJQDO

OHYHO RI $& G% EHORZ QRPLQDO� IRU 1 FRQVHFXWLYH SXOVH

LQWHUYDOV� ZKHUH ��$1$���� 7KH YDOXH RI $& FDQ YDU\

EHWZHHQ �G% WR ��G% GHSHQGLQJ RQ WKH RQHV GHQVLW\ RI

WKH LQFRPLQJ VLJQDO DVVXPLQJ WKH UHFHLYHG GDWD KDV

PLQLPXP SHUPLVVLEOH RQHV GHQVLW\� (DFK SXOVH LQWHUYDO LV

���QV DW (� UDWHV� 7KH DEVROXWH YDOXH RI $& LV DOZD\V

VPDOOHU WKDQ $' E\ DW OHDVW �G%�

7KH /26 GHWHFWLRQ�FOHDULQJ FULWHULD GHVFULEHG DERYH LV

IXOO\ FRPSOLDQW ZLWK *���� /26 VSHFLILFDWLRQ� ,Q WKH ´XVHU

SURJUDPPDEOHµ PRGH WKH XVHU KDV WKH RSWLRQ RI

H[WHQGLQJ WKH GHFODUDWLRQ DQG FOHDULQJ GHOD\

���$1$���� E\ DQ DPRXQW ZKLFK LV HTXDO WR ���� [ 7� 7

LV WKH WLPH SHULRG RI WKH FORFN VXSSOLHG WR /26&17 �SLQ

��� E\ WKH XVHU�

1RPLQDO VLJQDO OHYHO LV GHILQHG DV ����9 SHDN PHDVXUHG

EHWZHHQ 57,3 RU 55,1* DQG JURXQG� �7KLV YROWDJH ZLOO

EH SUHVHQW LQ ��: DSSOLFDWLRQV XVLQJ D ��� &7 UDWLR LQSXW

WUDQVIRUPHU WHUPLQDWHG LQ ���: ZLWK WKH FHQWHU WDS

JURXQGHG ZLWK �G% RI FDEOH DQG D ����9 SHDN DPSOLWXGH

WUDQVPLW SXOVH DW WKH FDEOH LQSXW��
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7UDQVPLWWHUV

7KLV GHYLFH FRQWDLQV IRXU LGHQWLFDO ,78 *���� FRPSOLDQW

WUDQVPLWWHUV� 7KH RXWSXW VWDJH RI HDFK WUDQVPLWWHU LV D

GLIIHUHQWLDO YROWDJH GULYHU� ([WHUQDO UHVLVWRUV QHHG WR EH

FRQQHFWHG WR WKH SULPDU\ RI RXWSXW WUDQVIRUPHU� 7KLV LV

QHFHVVDU\ WR PDLQWDLQ DQ DFFXUDWH VRXUFH LPSHGDQFH

WKDW HQVXUHV FRPSOLDQFH WR (76, ��� ��� UHWXUQ ORVV

UHTXLUHPHQW�

77/ FRPSDWLEOH GXDO UDLO WUDQVPLW GDWD VLJQDOV DUH

VXSSOLHG WR 7;326 DQG 7;1(* LQSXWV� 7KH WUDQVPLWWHU

GLIIHUHQWLDO RXWSXWV 77,3 DQG 75,1* DUH FRQQHFWHG WR WKH

RXWSXW WUDQVIRUPHU SULPDU\ WKURXJK VHULHV ���: UHVLVWRUV�

$OO WKH IRXU WUDQVPLWWHUV FDQ EH RSHUDWHG LQ WZR GLVWLQFW

PRGHV RI RSHUDWLRQ UHIHUUHG WR DV ´FORFNHGµ RU ´FORFNOHVVµ

PRGHV� 7KH RSHUDWLRQDO PRGH LV VHOHFWHG DXWRPDWLFDOO\

EDVHG RQ WKH VLJQDO SURYLGHG WR 7;&/. LQSXW� ,I D FORFN LV

SUHVHQW DW WKLV SLQ� WKH WUDQVPLWWHU GHWHFWV LWV SUHVHQFH

DQG RSHUDWHV LQ WKH FORFNHG PRGH� ,Q WKLV PRGH� WKH

WUDQVPLW LQSXW VKRXOG EH VXSSOLHG ZLWK IXOO�ZLGWK 15=

SXOVHV� ,I D FORFN LV QRW SUHVHQW DW WKH 7;&/. LQSXW �SLQ LV

OHIW RSHQ�� WKH SDUW RSHUDWHV LQ WKH FORFNOHVVPRGH� ,Q WKLV

PRGH� 5= GDWD VKRXOG EH VXSSOLHG WR WKH GHYLFH� (DFK

WUDQVPLW FKDQQHO RI ;5�7���� KDV D GXW\ F\FOH FRUUHFWLRQ

FLUFXLWU\� 7KLV HQDEOHV WKH GHYLFH WR SURGXFH RXWSXW

ELSRODU SXOVHV IXOO\ FRPSOLDQW ZLWK *���� GHVSLWH KDYLQJ

7;&/. VLJQDO ZLWK ��� WR ��� GXW\ F\FOH�

)LJXUH �� &&,77 *���� 3XOVH 7HPSODWH

���

��� QV

���� � ����

��� QV

���� ï ���

��

���

9  ����

��� QV

���� � ���

��� QV

���� ï ���

1RPLQDO SXOVH

��� QV

���

���

���

���

���

���

���

���

1RWH� 9 FRUUHVSRQGV WR WKH QRPLQDO SHDN YDOXH
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7UDQVPLWWHU 2XWSXW 3XOVH 0HDVXUHPHQW

)LJXUH �� VKRZV D W\SLFDO WUDQVPLW SXOVH SORWWHG RQ WKH WHPSODWH VKRZQ LQ ,78 *���� )LJXUH ���*����� 7KH IROORZLQJ

FRQGLWLRQV DSSO\�

9&& ����9

7UDQVPLWWHU RXWSXW WUDQVIRUPHU VHFRQGDU\ WHUPLQDWHG ZLWK �����

$OO RQHV VLJQDO�

5HFHLYHU RXWSXW ORRSHG EDFNHG LQWR WUDQVPLWWHU GLJLWDO LQSXW�

2SHUDWLRQ ZLWKRXW WUDQVPLWWHU FORFN �5= GDWD��

0HDVXUHPHQW PDGH ZLWK D 7HNWURQL[ 7'6��� GLJLWDO VFRSH VHW WR IXOO EDQGZLGWK�

���

���

���

���

���

���

�

����

���� ���� � ��� ���

7LPH �QV�

1
R
U
P
D
OL
]
H
G

$
P
S
OL
WX
G
H

)LJXUH �� ;5�7���� 2XWSXW 3XOVH
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7UDQVPLWWHU 2XWSXW 5HWXUQ /RVV 0HDVXUHPHQWV

7KH IROORZLQJ PHDVXUHPHQWV ZHUH PDGH ZLWK D :DQGHO

DQG*ROWHUPDQQ 61$ï�1HWZRUN $QDO\]HU HTXLSSHG ZLWK

DQ 5)=ï� ��: 5HWXUQ /RVV %ULGJH� $ ��: WR ���:

LPSHGDQFH PDWFKLQJ WUDQVIRUPHU ZDV XVHG WR PDNH WKH

���: PHDVXUHPHQW� $ QHWZRUN DQDO\]HU FDOLEUDWLRQ UXQ

VXEWUDFWHG RXW WKH HIIHFWV RI WKLV WUDQVIRUPHU�

7HVW &RQGLWLRQV�

- 2XWSXW WUDQVIRUPHU UDWLR ZDV ����

- 7UDQVPLWWHU VHULHV UHVLVWRUV �5� DQG 5� LQ )LJXUH ��

ZHUH �����

- 'HYLFH ZDV SRZHUHG IURP D ���9 VRXUFH� WUDQVPLWWHU

ZDV HQDEOHG� DQG QR RXWSXW GDWD ZDV SUHVHQW�

7KLV FRQILJXUDWLRQ ZDV XVHG IRU ERWK ��: DQG ���:
PHDVXUHPHQWV� 7KH RQO\ FKDQJH ZDV WKH WHUPLQDWLRQ
UHVLVWDQFH SURYLGHG E\ WKH UHWXUQ ORVV EULGJH�

7HVW 5HVXOWV�

7DEOH � FRPSDUHV PHDVXUHG RXWSXW UHWXUQ ORVV ZLWK

UHTXLUHPHQWV LQ (76, ),1$/ '5$)7 SU(76 ��� ����

-XQH ����� 7KHVH UHVXOWV VKRZ WKDWPHDVXUHG UHWXUQ ORVV

LV PDLQO\ GHWHUPLQHG E\ WKH FKDUDFWHULVWLFV RI WKH RXWSXW

WUDQVIRUPHU� 7KLV LV SDUWLFXODUO\ HYLGHQW IRU WKH ���: ORDG

ZKHUH WKH PHDVXUHG UHVXOW LV EHWWHU WKDQ WKH FDOFXODWHG

YDOXH�

6SHFLILHG

)UHTXHQF\

)UHTXHQF\

�.+]�

(76, 6SHF�
�0LQ� G%�

0HDV� 9DOXH �G%�

��: /RDG

0HDV� 9DOXH �G%�

���: /RDG

����� IE ���� � ���� ����

���� IE ����� � ���� ����

��� IE ���� � ���� ����

7DEOH �� 7UDQVPLWWHU 2XWSXW 5HWXUQ /RVV 0HDVXUHPHQWV

1RWHV�

IE  ����.+]

7KLV GDWD VKRZV WKDW WKH ;5�7���� LV IXOO\ FRPSOLDQW ZLWK WKH (76, 2XWSXW 5HWXUQ /RVV 6SHFLILFDWLRQ IRU (� RSHUDWLRQ ZLWK HLWKHU
��: RU ���: ORDGV�
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7KH IROORZLQJ SLFWXUHV VKRZ W\SLFDO UHVXOWV RI PHDVXUHPHQWV WKDW PDGH RYHU D �� .+] WR ���0+] IUHTXHQF\ UDQJH�

)LJXUH �� ��: 5HWXUQ /RVV 0HDVXUHPHQW

)LJXUH � VKRZV D UHWXUQ ORVV EHWWHU WKDQ ��G% DW ORZ IUHTXHQFLHV WKDW GHFUHDVHV WR DERXW ��G% DW ���0+]� 6LQFH WKH

VRXUFH DQG ORDG UHVLVWDQFHV DUH ZHOOïPDWFKHG� WKH UHWXUQ ORVV GHJUDGDWLRQ LV GXH WR WKH WUDQVIRUPHU�

)LJXUH �� ���: 5HWXUQ /RVV 0HDVXUHPHQW

)LJXUH �VKRZV WKDW IRU WKH���:FDVH� WUDQVIRUPHUFKDUDFWHULVWLFV LPSURYH UHWXUQ ORVVDW ORZHU IUHTXHQFLHV� $W ���0+]�

UHWXUQ ORVV LV FORVH WR WKH FDOFXODWHG ����G% IRU D ��: VRXUFH WHUPLQDWHG ZLWK ���:�
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2XWSXW 7UDQVIRUPHU 6HOHFWLRQ

$ ��� UDWLR WUDQVIRUPHU LV UHFRPPHQGHG IRU ERWK ��: DQG ���: RSHUDWLRQ EHFDXVH WKH WUDQVPLWWHU� ZKHQ HTXLSSHG ZLWK

WKLV GHYLFH� PHHWV ERWK WKH ,78 *���� RXWSXW SXOVH DPSOLWXGH UHTXLUHPHQW DQG� WKH (76, UHWXUQ ORVV VSHFLILFDWLRQ�

$OWKRXJK D FHQWHUïWDSSHGRXWSXW WUDQVIRUPHU LV QRW UHTXLUHG� FKRRVLQJ D SDUW ZLWK D FHQWHU�WDSSHG VHFRQGDU\ DOORZV WKH

XVH RI WKH VDPH W\SH RI XQLW DW WKH UHFHLYHU LQSXW�

$ WKHRUHWLFDO MXVWLILFDWLRQ IRU WKH ��� UDWLR WUDQVIRUPHU IROORZV�

)LJXUH �� 7UDQVPLWWHU /LQH 'ULYHU 0RGHO

96SRV

96QHJ

56QHJ

75,1*

5�

5/

5�56SRV

92

77,3

��Q

:KHUH�

9VSRV  9VQHJ  ����9 W\SLFDO �'LIIHUHQWLDO OLQH GULYHU SHDN RXWSXW YROWDJH VZLQJ�

5VSRV  5VQHJ  ���� W\SLFDO �'LIIHUHQWLDO OLQH GULYHU LQWHUQDO VRXUFH UHVLVWDQFH�

5�  5�  ���� �'LIIHUHQWLDO OLQH GULYHU H[WHUQDO VRXUFH UHVLVWDQFH IURP )LJXUH ��

5/  ��� RU ���� �7UDQVPLWWHU ORDG UHVLVWDQFH�

Q  � �7UDQVIRUPHU WXUQV UDWLR�

9R  7UDQVPLWWHU SHDN RXWSXW YROWDJH �0HDVXUHG DFURVV 5/  ��� RU 5/  �����

)LJXUH � PD\ EH FRQYHUWHG WR D VLQJOHïHQGHG PRGHO�

)LJXUH �� 6LQJOH�HQGHG /LQH 'ULYHU 0RGHO

5/

56H[W56LQW

��Q

92
96

:KHUH�

96  ¸9VSRV¸ � ¸9VQHJ¸

56LQW  56SRV � 5VQHJ

56H[W  5� � 5�
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7KLV PD\ EH IXUWKHU VLPSOLILHG�

)LJXUH ��� (TXLYDOHQW &LUFXLW

9HT9V

57

,

:KHUH�

57  56LQW � 5VH[W

5HT  
5/

Q�

7KHUHIRUH�

,  
9V

57 � 5HT

9HT  , 5HT

9R  Q 9HT

$QG�

5HWXUQ /RVV  �� ORJ
57� 5HT

57ï 5HT

7DEOH �� FRQWDLQV WKH UHVXOWV RI FDOFXODWLRQVPDGHZLWK WKHVHHTXDWLRQV� 7KH QXPEHUVVKRZ WKDW RXWSXW SXOVHDPSOLWXGH

LV ZLWKLQ PLOOLYROWV RI WKH QRPLQDO YDOXHV RI ����9 DQG ����9 VSHFLILHG E\ ,78 *���� IRU ��: DQG ���: RSHUDWLRQ� $OVR�

WKH ��� UDWLR WUDQVIRUPHU SURYLGHV DQ DOPRVW�SHUIHFW PDWFK IRU ��: RSHUDWLRQ� DQG UHWXUQ ORVV LV ZHOO ZLWKLQ WKH (76,

VSHFLILFDWLRQ IRU WKH ���: ORDG�

/RDG 5HVLVWDQFH

5/ �:�

3XOVH $PSOLWXGH
9R �9ROWV 3HDN�

2XWSXW
5HWXUQ /RVV �G%�

�� ���� ����

��� ���� ����

7DEOH �� &DOFXODWHG 7UDQVPLWWHU 3XOVH $PSOLWXGH DQG 5HWXUQ /RVV
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$ ����� ����� ���� ����

$� ����� ����� ���� ����

$� ����� ����� ���� ����

% ����� ����� ���� ����

& ����� ����� ���� ����

' ����� ����� ����� �����

'� ����� ����� ����� �����

H ����� %6& ���� %6&

/ ����� ����� ���� ����

D �q �q �q �q

��� /($' 7+,1 48$' )/$7 3$&.
��� [ �� [ ��� PP� 74)3�

5HY� ����

6<0%2/ 0,1 0$; 0,1 0$;

,1&+(6 0,//,0(7(56

�� ��

��

��

� ��

��

���

'

'�

''�

%

H

$�

D

$�

$

6HDWLQJ 3ODQH

1RWH� 7KH FRQWURO GLPHQVLRQ LV WKH PLOOLPHWHU FROXPQ

/

&
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127,&(

(;$5 &RUSRUDWLRQ UHVHUYHV WKH ULJKW WR PDNH FKDQJHV WR WKH SURGXFWV FRQWDLQHG LQ WKLV SXEOLFDWLRQ LQ RUGHU WR LP�

SURYH GHVLJQ� SHUIRUPDQFH RU UHOLDELOLW\� (;$5&RUSRUDWLRQ DVVXPHV QR UHVSRQVLELOLW\ IRU WKH XVH RI DQ\ FLUFXLWV GH�

VFULEHG KHUHLQ� FRQYH\V QR OLFHQVH XQGHU DQ\ SDWHQW RU RWKHU ULJKW� DQGPDNHV QR UHSUHVHQWDWLRQ WKDW WKH FLUFXLWV DUH

IUHH RI SDWHQW LQIULQJHPHQW� &KDUWV DQG VFKHGXOHV FRQWDLQHG KHUHLQ DUH RQO\ IRU LOOXVWUDWLRQ SXUSRVHV DQG PD\ YDU\

GHSHQGLQJ XSRQ D XVHU·V VSHFLILF DSSOLFDWLRQ� :KLOH WKH LQIRUPDWLRQ LQ WKLV SXEOLFDWLRQ KDV EHHQ FDUHIXOO\ FKHFNHG�

QR UHVSRQVLELOLW\� KRZHYHU� LV DVVXPHG IRU LQDFFXUDFLHV�

(;$5&RUSRUDWLRQ GRHV QRW UHFRPPHQG WKH XVH RI DQ\ RI LWV SURGXFWV LQ OLIH VXSSRUW DSSOLFDWLRQV ZKHUH WKH IDLOXUH RU

PDOIXQFWLRQ RI WKH SURGXFW FDQ UHDVRQDEO\ EH H[SHFWHG WR FDXVH IDLOXUH RI WKH OLIH VXSSRUW V\VWHP RU WR VLJQLILFDQWO\

DIIHFW LWV VDIHW\ RU HIIHFWLYHQHVV� 3URGXFWV DUH QRW DXWKRUL]HG IRU XVH LQ VXFK DSSOLFDWLRQV XQOHVV (;$5&RUSRUDWLRQ

UHFHLYHV� LQ ZULWLQJ� DVVXUDQFHV WR LWV VDWLVIDFWLRQ WKDW� �D� WKH ULVN RI LQMXU\ RU GDPDJH KDV EHHQ PLQLPL]HG� �E� WKH

XVHU DVVXPHV DOO VXFK ULVNV� �F� SRWHQWLDO OLDELOLW\ RI (;$5 &RUSRUDWLRQ LV DGHTXDWHO\ SURWHFWHG XQGHU WKH FLUFXP�

VWDQFHV�

&RS\ULJKW ���� (;$5 &RUSRUDWLRQ

'DWDVKHHW $SULO ����

5HSURGXFWLRQ� LQ SDUW RU ZKROH� ZLWKRXW WKH SULRU ZULWWHQ FRQVHQW RI (;$5 &RUSRUDWLRQ LV SURKLELWHG�


