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� $9'' $QDORJ 3RZHU 6XSSO\ 9ROWDJH

� $*1' $QDORJ *URXQG

� $9'' $QDORJ 3RZHU 6XSSO\ 9ROWDJH

� 95()�ï� /RZHU 5HIHUHQFH 9ROWDJH ,QSXW

� 9,1 $QDORJ ,QSXW 9ROWDJH

� &/. 6DPSOLQJ &ORFN ,QSXW

� '%� 'DWD 2XWSXW %LW � �06%�

� '%� 'DWD 2XWSXW %LW �

�� '%� 'DWD 2XWSXW %LW �

�� '%� 'DWD 2XWSXW %LW �

�� '9'' 'LJLWDO 3RZHU 6XSSO\ 9ROWDJH

3,1 12� 1$0( '(6&5,37,21 3,1 12� 1$0(

�� '*1' 'LJLWDO *URXQG

�� '%� 'DWD 2XWSXW %LW �

�� '%� 'DWD 2XWSXW %LW �

�� '%� 'DWD 2XWSXW %LW �

�� '%� 'DWD 2XWSXW %LW � �/6%�

�� 2): 2YHUIORZ IODJ

�� 2(� 2XWSXW (QDEOH &RQWURO 3LQ

�� 2(� 2XWSXW (QDEOH &RQWURO 3LQ

�� 95()��� 8SSHU 5HIHUHQFH 9ROWDJH ,QSXW

�� $9'' $QDORJ 3RZHU 6XSSO\ 9ROWDJH

�� $*1' $QDORJ *URXQG

�� $9'' $QDORJ 3RZHU 6XSSO\ 9ROWDJH

'(6&5,37,21

03����

�

5HY� ����

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

3DFNDJH
7\SH

7HPSHUDWXUH
5DQJH 3DUW 1R�

'1/
�/6%�

3ODVWLF 'LS ï�� WR ���q& 03����-1 p�

,1/
�/6%�

� ���

62,& ï�� WR ���q& 03����-6 p� � ���

3,1 &21),*85$7,216

2(�

$*1'

��� 5

$*1'

'%�

'%�

2):

2(�

'%�

&/.

'%�

'%� '%�

'%�

'%�

'*1'

�� 3LQ 3',3 ������µ�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

�� ��

�� ��

$9''

$9''
95()�ï�

9,1

'9''

$9''

$9''
95()���

���

����

�

�

�

�

�

�

��

��

��

��

�

�

��

��

��

��

��

��

��

��

�� 3LQ 62,& �-HGHF� �����µ�

2(�

$*1'

2):

2(�

'%�

'%�

'%�

'%�

'*1'

$9''

$9''
95()���

��� 5

$*1'

'%�

'%�

&/.

'%�

'%�

$9''

$9''
95()�ï�

9,1

'9''

6HH 3DFNDJLQJ 6HFWLRQ IRU 3DFNDJH 'LPHQVLRQV



03����

�

5HY� ����

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

5(62/87,21 � %LWV

0D[LPXP 6DPSOLQJ 5DWH )6 ���� 0+]

$&&85$&<�

'LIIHUHQWLDO 1RQ�/LQHDULW\ '1/ ��� � /6%

,QWHJUDO 1RQ�/LQHDULW\ ,1/ � � ��� /6%

=HUR 6FDOH (UURU (=6 ï�� P9

)XOO 6FDOH (UURU ()6 �� P9

'1/� '1/ ��� /6% )6  ��0+]

,1/� ,1/ ��� /6% )6  ��0+]

'<1$0,& $&&85$&<�

�+LVWRJUDP 7HVW� )6 ),1 95()
�0+]� �0+]� �9�

'LIIHUHQWLDO 1RQ�/LQHDULW\ ��� /6% ���� ��� �
'LIIHUHQWLDO 1RQ�/LQHDULW\ ��� /6% ���� ��� ���
'LIIHUHQWLDO 1RQ�/LQHDULW\ ��� /6% ���� ��� �
'LIIHUHQWLDO 1RQ�/LQHDULW\ ��� /6% ���� ��� ���

5()(5(1&( 92/7$*(6

3RVLWLYH 5HI� 9ROWDJH 95()��� 9'' 9

1HJDWLYH 5HI� 9ROWDJH 95()�ï� *1' 9

'LIIHUHQWLDO 5HI� 9ROWDJH 95() ��� 9''ï*1' 9

/DGGHU 5HVLVWDQFH 5/ ��� ��� ��� :

/DGGHU 7HPS� &RHIILFLHQW� 57&2 ���� SSP�qq&

$1$/2* ,1387�� �

,QSXW 9ROWDJH 5DQJH 9,1 95()�ï� 95()��� 9

,QSXW ,PSHGDQFH �6HH )LJXUH ��� &,1$ �� S)

$SHUWXUH

$SHUWXUH 'HOD\ W$3 �� QV

$SHUWXUH 8QFHUWDLQW\ W$- �� SV

&ORFN .LFNEDFN 3XOVH �� S$xxV 95() ��� 9

�� S$xxV 95() ��� 9

,QSXW %DQGZLGWK �ï��� G%� %: �� 0+]

',*,7$/ ,13876� �7PLQ WR 7PD[�

/RJLFDO ´�µ 9ROWDJH 9,+ ��� 9

/RJLFDO ´�µ 9ROWDJH 9,/ ��� 9

&XUUHQW �&/.� ï��� ��� P$ 9,1 � WR 9''
&XUUHQW �ï�(�� 5HV WR *1'� ï� �� P$ 9,1 � WR 9''
&XUUHQW ��(�� 5HV WR 9''� ï�� � P$ 9,1 � WR 9''
,QSXW &DSDFLWDQFH� &,1' � S)

&ORFN 7LPLQJ �6HH )LJXUH ����

5LVH 	 )DOO 7LPH� W5� W) � QV

´+LJKµ 7LPH �$XWR]HUR�$XWREDODQFH� W% �� QV

´/RZµ 7LPH �6DPSOLQJ� W6 �� QV

(/(&75,&$/ &+$5$&7(5,67,&6

8QOHVV 2WKHUZLVH 6SHFLILHG� $9''  '9''  � 9� )6  ����0+] �'XW\ &\FOH� ��� 6DPSOH 	 ��� %DODQFH�

95()���  ��� 9� 95()�ï�  *1'� 7HPS  ��q&
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'HVFULSWLRQ 6\PERO 0LQ 7\S 0D[ 8QLWV &RQGLWLRQV

',*,7$/ 2873876 &287 �� S)

/RJLFDO ´�µ 9ROWDJH 92+ 9''ï��� 9

/RJLFDO ´�µ 6RXUFH &XUUHQW ,2+ � P$

/RJLFDO ´�µ 9ROWDJH 92/ ��� 9

/RJLFDO ´�µ 6LQN &XUUHQW ,2/ � P$

��VWDWH /HDNDJH ,2= ï�� �� X$ 9287 � WR 9''
0LQ 'DWD +ROG 7LPH �6HH )LJXUH ���� W+/' �� �� QV

0D[ 'DWD 9DOLG 'HOD\� W'/ �� �� QV

'DWD (QDEOH 'HOD\ �6HH )LJXUH ���� W'(1 �� QV

'DWD 7ULVWDWH 'HOD\� W'+= �� QV

32:(5 6833/,(6

2SHUDWLQJ 9ROWDJH� 9'' � � 9

,'' ,'' �� �� P$

$& 3$5$0(7(56�

'LIIHUHQWLDO *DLQ (UURU � � )6  � [ 176&

'LIIHUHQWLDO 3KDVH (UURU � 'HJUHH

6LJQDO 1RLVH 5DWLR 615 )6 ),1
�506�506� �0+]� �0+]�

�� G% ���� ���
�� G% ���� ���

1RWHV�
� /LQHDULW\ �'1/� ,1/� LV D IXQFWLRQ RI FORFN IUHTXHQF\� ,1/ LV VSHFLILHG DV WKH EHVW VWUDLJKW OLQH ILW� 6HH FKDUDFWHUL]DWLRQ FKDUW�
� 6HH 9,1 ,QSXW (TXLYDOHQW &LUFXLW �)LJXUH ���� 6ZLWFKHG FDSDFLWRU DQDORJ LQSXW UHTXLUHV LQSXW EXIIHU ZLWK ORZHVW RXWSXW UHVLVWDQFH

SRVVLEOH�
� $OO LQSXWV KDYH FXUUHQW OHDNDJH WR 9'' DQG *1'� 2(� KDV SXOO�XS WUDQVLVWRU� 2(� KDV SXOO�GRZQ WUDQVLVWRUV� 7KHVH '& FXUUHQWV

ZLOO QRW H[FHHG WKH VSHFLILHG YDOXHV IRU DQ\ LQSXW YROWDJH EHWZHHQ � DQG 9''�
� &/. ,QSXW VSHF WR PHHW 03���� DSHUWXUH VSHFLILFDWLRQV� $FWXDO ULVH�IDOO WLPLQJ FDQ EH OHVV VWULQJHQW ZLWK QR ORVV RI DFFXUDF\�
� 6SHFLILHG YDOXHV JXDUDQWHH IXQFWLRQDO GHYLFH� 5HIHU WR RWKHU SDUDPHWHUV IRU DFFXUDF\�
� *XDUDQWHHG� 1RW SURGXFWLRQ WHVWHG�
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6SHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH

$%62/87( 0$;,080 5$7,1*6 �7$  ���q& XQOHVV RWKHUZLVH QRWHG��� �

9'' WR *1' �� 9� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

95()��� 	 95()�ï� *1' ï��� WR 9'' ���� 9� � � � � � � � � � � � � �

9,1 *1' ï��� WR 9'' ���� 9� � � � � � � � � � � � � � � � � � � � � � � � � �

$OO ,QSXWV *1' ï��� WR 9'' ���� 9� � � � � � � � � � � � � � � � � � � � �

$OO 2XWSXWV *1' ï��� WR 9'' ���� 9� � � � � � � � � � � � � � � � � � �

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

/HDG 7HPSHUDWXUH �6ROGHULQJ �� VHFRQGV� ����q&� � � � � � �

3DFNDJH 3RZHU 'LVVLSDWLRQ 5DWLQJ WR ��q&

3',3� 62,& ����P:� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

'HUDWHV DERYH ��q& ��P:�q&� � � � � � � � � � � � � � � � � � � � �

1RWHV�
� 6WUHVVHV DERYH WKRVH OLVWHG XQGHU ´$EVROXWH 0D[LPXP 5DWLQJVµ PD\ FDXVH SHUPDQHQW GDPDJH WR WKH GHYLFH� 7KLV LV D

VWUHVV UDWLQJ RQO\ DQG IXQFWLRQDO RSHUDWLRQ DW RU DERYH WKLV VSHFLILFDWLRQ LV QRW LPSOLHG� ([SRVXUH WR PD[LPXP UDWLQJ
FRQGLWLRQV IRU H[WHQGHG SHULRGV PD\ DIIHFW GHYLFH UHOLDELOLW\�

� $Q\ LQSXW SLQ ZKLFK FDQ VHH D YDOXH RXWVLGH WKH DEVROXWH PD[LPXP UDWLQJV VKRXOG EH SURWHFWHG E\ 6FKRWWN\ GLRGH FODPSV
�+3���������� IURP LQSXW SLQ WR WKH VXSSOLHV� $OO LQSXWV KDYH SURWHFWLRQ GLRGHV ZKLFK ZLOO SURWHFW WKH GHYLFH IURP VKRUW
WUDQVLHQWV RXWVLGH WKH VXSSOLHV RI OHVV WKDQ ���P$ IRU OHVV WKDQ ���PV�
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7KH03���� FRQYHUWV DQDORJ YROWDJHV LQWR ��� GLJLWDO FRGHV E\

HQFRGLQJ WKHRXWSXWV RI ��� FRPSDUDWRUV� $���WK FRPSDUDWRU LV

XVHGWRJHQHUDWHWKHRYHUIORZELW�7KHFRQYHUVLRQ LVV\QFKURQRXV

ZLWK WKH VDPSOH FORFN� $ FRPSOHWH FRQYHUVLRQ F\FOH LV DFFRP�

SOLVKHG LQ ��� F\FOHV� 'DWD LV WUDQVIHUUHG IURP WKH FRPSDUDWRU

ODWFKHVWRWKHRXWSXWUHJLVWHUHDFKF\FOHDW WKHVDPHWLPH WKHLQSXW

LV VDPSOHG�

7KHFORFNVLJQDOJHQHUDWHV WKH WZR LQWHUQDOSKDVHV�I% �&/.KLJK

 EDODQFH� DQG I6 �&/. ORZ  VDPSOH�� 3KDVH % FRQQHFWV WKH

FRPSDUDWRUV WR WKH UHIHUHQFH WDS SRLQWV� 3KDVH 6 FRQQHFWV WKH

FRPSDUDWRUV WR WKH DQDORJ LQSXW YROWDJH�

7KH UHIHUHQFH UHVLVWDQFH ODGGHU LV D VHULHV RI ��� UHVLVWRUV� 7KH

ILUVW DQG WKH ODVW UHVLVWRU RI WKH ODGGHU DUH KDOI WKH YDOXHRI WKH RWK�

HUV VR WKDW WKH IROORZLQJ UHODWLRQV DSSO\�

55()  ���  5 95()  95()��� ï 95()�ï�  ���  /6%

7KH LGHDO WUDQVIHU IXQFWLRQ IRU 03���� LV VKRZQ LQ )LJXUH ��

)LJXUH �� ,GHDO $�' 7UDQVIHU )XQFWLRQ
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9�� 9�� 9)(95()�ï� 95()���9)) 9�):

7KH RYHUIORZ WUDQVLWLRQ �9�):� WDNHV SODFH DW�

9,1  9�):  95()�ï�  ��� /6%

7KXV WKH ILUVWDQG WKH ODVW WUDQVLWLRQV IRU WKHGDWDELWV WDNHSODFHDW�

9,1  9��  95()�ï� � ���  /6%

9,1  9))  95()��� ï ���  /6%

/6%  95()����  �9)) ï 9��� � ���

1RWH WKDW WKHRYHUIORZ WUDQVLWLRQ LVD IODJDQGKDVQR LPSDFW RQ WKH

GDWD ELWV�

)LJXUH �� 5HDO $�' 7UDQVIHU &XUYH
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(=6

9

���  /6%

9�� 9�� 9)(95()�ï� 95()���9))

7KH IRUPXODVGHILQH WKHYDULRXVHUURUUHODWLRQVKLSV IRU'LIIHUHQWLDO

1RQ�OLQHDULW\ �'1/�� ,QWHJUDO1RQ�/LQHDULW\�,1/�DQG]HURDQGIXOO

VFDOH HUURUV �(=6� ()6��

'1/ ����  9�� ï 9�� ï /6%

� � �

'1/ �)(�  9)) ï 9)( ï /6%

()6 �IXOO VFDOH HUURU�  9)) ï > 95()��� ï ���  /6% @

(=6 �]HUR VFDOH HUURU�  9�� ï > 95()�ï� � ���  /6% @

,1/ �L�  6 '1/ �L�

)LJXUH �� VKRZV WKH HIIHFW RI WKH ]HUR VFDOH DQG IXOO VFDOH HUURU

WHUPV�

6\VWHPV WKDWDGMXVW WKH95() YROWDJHVRQO\ LQFUHDVH WKH'1/DF�

FXUDF\ DW WKH WZR H[WUHPH SRLQWV� ,Q WKH 03����� VXFK DGMXVW�

PHQWV KDYH OLWWOH LPSDFW DW IUHTXHQFLHV ORZHU WKDQ��0+]�5HIHU

WR WKH FKDUDFWHUL]DWLRQ GDWD IRU IUHTXHQF\ GHSHQGHQFH�

)LJXUH �� 03���� &RPSDUDWRU
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� � 9DOLG +LJK =

� � 9DOLG 9DOLG

7DEOH �� 2XWSXW (QDEOH /RJLF

7KH03����XVHV WKHEDODQFHSKDVH �I%� WRFKDUJHRQH SODWHRI

WKH FDSDFLWRUV WR WKH UHIHUHQFH ODGGHU WDS SRLQW DQG WKH RWKHU WR

WKH LQYHUWHU�FRPSDUDWRU WULJJHU SRLQW� 'XULQJ WKH VDPSOH SKDVH

�I6�� RQH SODWH RI WKH FDSDFLWRUV VZLWFKHV WR 9,1� 7KH FKDQJH LQ

YROWDJH �9,1ï97$3� WUDQVIHUVDFURVV WKHFDSDFLWRUDQG IRUFHVWKH

LQYHUWHU LQWR RQH RI WKH WZR SRVVLEOH ORJLF VWDWHV� $ ODWFK �FRQ�

QHFWHG WR WKHFRPSDUDWRUGXULQJI6� UHVWRUHVDQGSURSDJDWHV WKH

GLJLWDO OHYHO WR WKH GHFRGH ORJLF�

7KH ULVLQJ HGJH RI WKH &/. LQSXW PDUNV WKH HQG RI WKH VDPSOLQJ

SKDVH�I6�� ,QWHUQDOGHOD\RI WKHFORFNFLUFXLWU\ZLOOGHOD\ WKHDFWXDO

LQVWDQW ZKHQ I6 GLVFRQQHFWV WKH ODWFK IURP WKH FRPSDUDWRU� 7KLV

GHOD\ LV FDOOHG DSHUWXUH GHOD\ �W$3��

7KHDSHUWXUH GHOD\ LV QRW FRQVWDQW EXW FKDQJHV IURPRQHF\FOH WR

WKH QH[W� ,QWHUQDO WKHUPDO QRLVH� SRZHU VXSSO\ QRLVH DQG VORZ LQ�

SXWFORFNHGJHVDUHPDMRU FRQWULEXWRUV WR WKLVYDULDWLRQ� 7KHDSHU�

WXUH MLWWHU �W$-� LV WKH YDULDWLRQ RI WKH DSHUWXUH GHOD\ GLVWULEXWLRQ�

7KLV XQFHUWDLQW\ VKRZVDVGLJLWDO FRGHHUURUV LI WKH LQSXW VOHZUDWH

PXOWLSOLHG E\ W$- LV RI WKH VDPH RUGHU RI PDJQLWXGH DV WKH /6%�

7KDW LV� LI �GY�GW�  W$- | 95()����� DQ LQWHUQDO � /6% RI HUURU UH�

VXOWV�

7KH ORJLFHQFRGHV WKH���ELWV LQWRDELQDU\FRGHDQG ODWFKHV WKH

GDWD LQ D'�W\SH IOLS�IORS IRURXWSXW� 7KH LQSXWV2(�DQG2(�FRQ�
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