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)HDWXUHV DQG %HQHILWV
l 7KH FRQWURO FLUFXLW DQG WKH /(' VKDUH WKH RQO\

SRZHU VRXUFH�
l &RQWURO FLUFXLW DQG 5*% FKLS DUH LQWHJUDWHG LQ D

SDFNDJH RI ���� FRPSRQHQWV� IRUP D FRPSOHWH
FRQWURO RI SL[HO SRLQW�

l %XLOW�LQ VLJQDO UHVKDSLQJ FLUFXLW� DIWHU ZDYH
UHVKDSLQJ WR WKH QH[W GULYHU� HQVXUH ZDYH�IRUP
GLVWRUWLRQ QRW DFFXPXODWH�

l %XLOW�LQ HOHFWULF UHVHW FLUFXLW DQG SRZHU ORVW UHVHW
FLUFXLW�

l (DFK SL[HO RI WKH WKUHH SULPDU\ FRORU FDQ DFKLHYH
��� EULJKWQHVV GLVSOD\� FRPSOHWHG �������� FRORU
IXOO FRORU GLVSOD\� DQG VFDQ IUHTXHQF\ QRW OHVV WKDQ
���+]�V�

l &DVFDGLQJ SRUW WUDQVPLVVLRQ VLJQDO E\ VLQJOH OLQH�
l $Q\ WZR SRLQW WKH GLVWDQFH GRHV QRW H[FHHG �P

WUDQVPLVVLRQ VLJQDO ZLWKRXW DQ\ LQFUHDVH FLUFXLW�
l :KHQ WKH UHIUHVK UDWH LV ��ISV� FDVFDGH QXPEHU DUH

QRW OHVV WKDQ���� SRLQWV�
l 6HQG GDWD DW VSHHGV RI ���.ESV�
l 7KH FRORU RI WKH OLJKW ZHUH KLJKO\ FRQVLVWHQW�

FRVW�HIIHFWLYH��

$SSOLFDWLRQV
l )XOO�FRORU PRGXOH� )XOO FRORU VRIW OLJKWV D ODPS VWULS�
l /(' GHFRUDWLYH OLJKWLQJ� ,QGRRU�RXWGRRU /(' YLGHR

LUUHJXODU VFUHHQ�

*HQHUDO GHVFULSWLRQ
:6����% LV D LQWHOOLJHQW FRQWURO /(' OLJKW VRXUFH WKDW WKH FRQWURO FLUFXLW DQG 5*% FKLS DUH LQWHJUDWHG LQ

D SDFNDJH RI ���� FRPSRQHQWV� ,W LQWHUQDO LQFOXGH LQWHOOLJHQW GLJLWDO SRUW GDWD ODWFK DQG VLJQDO UHVKDSLQJ DPSOL
ILFDWLRQ GULYH FLUFXLW� $OVR LQFOXGH D SUHFLVLRQ LQWHUQDO RVFLOODWRU DQG D ��9 YROWDJH SURJUDPPDEOH FRQVWDQW FXUU
H�QW FRQWURO SDUW� HIIHFWLYHO\ HQVXULQJ WKH SL[HO SRLQW OLJKW FRORU KHLJKW FRQVLVWHQW�

7KH GDWD WUDQVIHU SURWRFRO XVH VLQJOH 1=5 FRPPXQLFDWLRQ PRGH� $IWHU WKH SL[HO SRZHU�RQ UHVHW� WKH ',1
SRUW UHFHLYH GDWD IURP FRQWUROOHU� WKH ILUVW SL[HO FROOHFW LQLWLDO ��ELW GDWD WKHQ VHQW WR WKH LQWHUQDO GDWD ODWFK�
WKH RWKHU GDWD ZKLFK UHVKDSLQJ E\ WKH LQWHUQDO VLJQDO UHVKDSLQJ DPSOLILFDWLRQ FLUFXLW VHQW WR WKH QH[W FDVFDGH
SL[HO WKURXJK WKH '2 SRUW� $IWHU WUDQVPLVVLRQ IRU HDFK SL[HO W̍KH VLJQDO WR UHGXFH ��ELW� SL[HO DGRSW DXWR UHVKD
�SLQJ WUDQVPLW WHFKQRORJ\� PDNLQJ WKH SL[HO FDVFDGH QXPEHU LV QRW OLPLWHG WKH VLJQDO WUDQVPLVVLRQ� RQO\ GHSHQG
RQ WKH VSHHG RI VLJQDO WUDQVPLVVLRQ�
/(' ZLWK ORZ GULYLQJ YROWDJH� HQYLURQPHQWDO SURWHFWLRQ DQG HQHUJ\ VDYLQJ� KLJK EULJKWQHVV� VFDWWHULQJ DQJOH

LV ODUJH� JRRG FRQVLVWHQF\� ORZ SRZHU� ORQJ OLIH DQG RWKHU DGYDQWDJHV� 7KH FRQWURO FKLS LQWHJUDWHG LQ /('
DERYH EHFRPLQJ PRUH VLPSOH FLUFXLW� VPDOO YROXPH� FRQYHQLHQW LQVWDOODWLRQ�
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0HFKDQLFDO 'LPHQVLRQV

3,1 FRQILJXUDWLRQ

3,1 IXQFWLRQ

12� 6\PERO )XQFWLRQ GHVFULSWLRQ

� 9'' 3RZHU VXSSO\ /('

� '287 &RQWURO GDWD VLJQDO RXWSXW

� 966 *URXQG

� ',1 &RQWURO GDWD VLJQDO LQSXW

$EVROXWH 0D[LPXP 5DWLQJV

3UDPHWHU 6\PERO 5DWLQJV 8QLW
3RZHU VXSSO\ YROWDJH 9'' ����a���� 9

,QSXW YROWDJH 9, ����̚9''���� 9

2SHUDWLRQ MXQFWLRQ
WHPSHUDWXUH

7RSW ���̚��� ć

6WRUDJH WHPSHUDWXUH UDQJH 7VWJ ���a���� ć
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(OHFWULFDO &KDUDFWHULVWLFV˄7$ ���̚���ćˈ9'' ���̚���9�966 �9�XQOHVV RWKHUZLVH VSHFLILHG˅

3UDPHWHU 6P\ERO FRQGLWLRQV 0LQ 7S\ 0D[ 8QLW

,QSXW FXUUHQW ,, 9, 9''�966 ²² ²² �� �$

,QSXW YROWDJH OHYHO
9,+ ',1ˈ6(7 ���9'' ²² ²² 9

9,/ ',1ˈ6(7 ²² ²² ��� 9'' 9

+\VWHUHVLV YROWDJH 9+ ',1ˈ6(7 ²² ���� ²² 9

6ZLWFKLQJ FKDUDFWHULVWLFV˄7$ ���̚���ćˈ9'' ���̚���9�966 �9�XQOHVV RWKHUZLVH VSHFLILHG˅

3UDPHWHU 6\PERO &RQGLWLRQ 0LQ 7S\ 0D[ 8QLW

2SHUDWLRQ IUHTXHQF\ )RVF� ²² ²² ��� ²² .+]

7UDQVPLVVLRQ GHOD\
WLPH

W3/=
&/ ��S)�',1ĺ
'287�5/ ��.ȍ

²² ²² ��� QV

)DOO WLPH W7+=
&/ ���S)�2875�28
7*�287%

²² ²² ��� �V

'DWD WUDQVPLVVLRQ
UDWH

)0$; 'XW\ UDWLR��� ��� ²² ²² .ESV

,QSXW FDSFLW\ &, ²² ²² ²² �� S)
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/(' FKDUDFWHULVWLF SDUDPHWHU

(PLWWLQJ FRORU 0RGHO :DYHOHQJWK�QP� /XPLQRXV LQWHQVLW\�PFG� 9ROWDJH�9�

5HG ��&%$83 ������� ������� �������

*UHHQ ��&*$83 ������� ��������� �������

%OXH ��5�08; ������� ������� �������

'DWD WUDQVIHU WLPH� 7+�7/ �����V����QV�
7�+ � FRGH �KLJK YROWDJH WLPH ���XV ����QV

7�+ � FRGH �KLJK YROWDJH WLPH ����XV ����QV

7�/ � FRGH � ORZ YROWDJH WLPH ����XV ����QV

7�/ � FRGH �ORZ YROWDJH WLPH ���XV ����QV

5(6 ORZ YROWDJH WLPH $ERYH ���V

6HTXHQFH FKDUW�

� FRGH

� FRGH

5(7 FRGH

7�+
7�/

7�+
7�/

7UHVHW

&DVFDGH PHWKRG�

',1 ',1 ',1'2 '2 '2

3,;�

'� '� '� '�

3,;� 3,;�
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'DWD WUDQVPLVVLRQ PHWKRG˖

1RWH� 7KH GDWD RI '� LV VHQG E\ 0&8�DQG '�� '�� '� WKURXJK SL[HO LQWHUQDO UHVKDSLQJ DPSOLILFDWLRQ WR
WUDQVPLW�
&RPSRVLWLRQ RI ��ELW GDWD�
*� *� *� *� *� *� *� *� 5� 5� 5� 5� 5� 5� 5� 5� %� %� %� %� %� %� %� %�

1RWH� )ROORZ WKH RUGHU RI *5% WR VHQW GDWD DQG WKH KLJK ELW VHQW DW ILUVW�
7\SLFDO DSSOLFDWLRQ FLUFXLW�
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5HIORZ UHTXLUHPHQWV˖

3URILOH )HDWXUH /HDG�%DVHG 6ROGHU /HDG�)UHH 6ROGHU

$YHUDJH 5DPS�8S 5DWH �7V PD[ WR 7S � �ć�VHFRQG PD[� �ć�VHFRQG PD[�

3UHKHDW� 7HPSHUDWXUH 0LQ �7V PLQ� ���ć ���ć

3UHKHDW� 7HPSHUDWXUH 0LQ �7V PD[� ���ć ���ć

3UHKHDW� 7LPH � WV PLQ WR WV PD[ � ������ VHFRQGV ������ VHFRQGV

7LPH 0DLQWDLQHG $ERYH� 7HPSHUDWXUH �7/� ��� ć ��� ć

7LPH 0DLQWDLQHG $ERYH� 7LPH �W /� ������ VHFRQGV ������ VHFRQGV

3HDN�&ODVVLILFDWLRQ 7HPSHUDWXUH �7 3� ��� ć ��� ć

7LPH :LWKLQ �ć RI $FWXDO 3HDN 7HPSHUDWXUH
� WS�

����� VHFRQGV ���� VHFRQGV

5DPS�'RZQ 5DWH �ć�VHFRQG PD[� �ć�VHFRQG PD[�

7LPH �� ć WR 3HDN 7HPSHUDWXUH � PLQXWHV PD[� � PLQXWHV PD[�

5HIORZ FRQVLGHUDWLRQV˖
�ǃ.HHS WKH SURGXFW EHIRUH XVLQJ LW LQ WKH RYHQ DQG EDNH ��a�� GHJUHHV �� KRXVH˗
�ǃ$IWHU FRPLQJ RXW IURP WKH RYHQ ZLWKLQ � KRXUV LPPHGLDWHO\ FRPSOHW\˗

�ǃ8VH RI WKH SURGXFW LV QRW ILQLVKHG LQ WLPH EDFN LQ WKH RYHQ˗

�ǃ:KHQ WKH VKLIW� WKH SDWFK DQG WKHQ FRPSOHWHG WKH IXUQDFH KDG ILQLVKHG ZRUN� WKHUH LV QR SDWFK EDFN LQWR WKH RYHQ LQ

WLPH


