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�� *OREDO7LPH ,QWURGXFWLRQ
*OREDO7LPH LV IRXQGHG LQ WKH \HDU ���� LQ 6KDQJKDL� &KLQD� ,W LV D SURIHVVLRQDO PDQXIDFWXUHU RI V\QFKURQL]HG
FORFN V\VWHPV� :H VWULYH WRZDUGV LQQRYDWLRQ DQG UHOLDELOLW\� :H IHDWXUH D FRPSOHWH OLQH RI 173 VHUYHUV �*36
VHUYHUV� DQG V\QFKURQL]HG &ORFNV� :LWK RXWVWDQGLQJ 5	 ' WHDP� *OREDO7LPH RIIHUV D ZLGH UDQJH RI 173 VHUYHUV
DQG 173 FORFNV� UDGLR FORFNV� &'0$ FORFNV� %\ SURYLGLQJ DFFXUDWH� UHDO�WLPH LQIRUPDWLRQ� ZH NHHS VFKRROV�
KRVSLWDOV� DLUSRUWV� WUDLQ VWDWLRQV� PHGLD KRXVHV� RIILFHV� ILQDQFLDO LQVWLWXWHV� PLOLWDU\ EDVHV� SXEOLF VHFXULW\
EXUHDXV DQG RWKHU JRYHUQPHQWDO LQVWLWXWHV LQIRUPHG DQG RQ WKH VDPH VWDJH�
2XU FORFNV DUH ZLGHO\ XVHG LQ PRUH WKDQ �� FRXQWULHV RU UHJLRQV RYHU WKH ZRUOG� 3OHDVH FRQWDFW XV LI \RX KDYH
DQ\ TXHVWLRQV DERXW RXU 173 SURGXFWV�

�� 173 ,QWURGXFWLRQ
1HWZRUN 7LPH 3URWRFRO �173� LV D QHWZRUNLQJ SURWRFRO IRU FORFN V\QFKURQL]DWLRQ EHWZHHQ FRPSXWHU V\VWHPV
RYHU SDFNHW�VZLWFKHG� YDULDEOH�ODWHQF\ GDWD QHWZRUNV� ,Q RSHUDWLRQ VLQFH EHIRUH ����� 173 LV RQH RI WKH
ROGHVW ,QWHUQHW SURWRFROV LQ FXUUHQW XVH�
173 LV LQWHQGHG WR V\QFKURQL]H DOO SDUWLFLSDWLQJ FRPSXWHUV WR ZLWKLQ D IHZ PLOOLVHFRQGV RI &RRUGLQDWHG 8QLYHUVDO
7LPH�87&��>�@�� ,W XVHV WKH LQWHUVHFWLRQ DOJRULWKP� D PRGLILHG YHUVLRQ RI 0DU]XOOR
V DOJRULWKP� WR VHOHFW
DFFXUDWH WLPH VHUYHUV DQG LV GHVLJQHG WR PLWLJDWH WKH HIIHFWV RI YDULDEOH QHWZRUN ODWHQF\� 173 FDQ XVXDOO\
PDLQWDLQ WLPH WR ZLWKLQ WHQV RI PLOOLVHFRQGV RYHU WKH SXEOLF ,QWHUQHW� DQG FDQ DFKLHYH EHWWHU WKDQ RQH
PLOOLVHFRQG DFFXUDF\ LQ ORFDO DUHD QHWZRUNV XQGHU LGHDO FRQGLWLRQV� $V\PPHWULF URXWHV DQG QHWZRUN
FRQJHVWLRQ FDQ FDXVH HUURUV RI ��� PV RU PRUH�

�� 32( ,QWURGXFWLRQ
3RZHU RYHU (WKHUQHW RU 3R( GHVFULEHV DQ\ RI VHYHUDO VWDQGDUG RU DG�KRF V\VWHPV ZKLFK SDVV HOHFWULF
SRZHU DORQJ ZLWK GDWD RQ WZLVWHG SDLU (WKHUQHW FDEOLQJ� 7KLV DOORZV D VLQJOH FDEOH WR SURYLGH ERWK GDWD
FRQQHFWLRQ DQG HOHFWULF SRZHU WR GHYLFHV VXFK DV 173 FORFNV� ZLUHOHVV DFFHVV SRLQWV� ,3 FDPHUDV� DQG 9R,3
SKRQHV�
7KHUH DUH VHYHUDO FRPPRQ WHFKQLTXHV IRU WUDQVPLWWLQJ SRZHU RYHU (WKHUQHW FDEOLQJ� 7ZR RI WKHP KDYH EHHQ
VWDQGDUGL]HG E\ ,((( ����� VLQFH �����

�� 173 6HUYHU

*77��� *77��� *77���

���� )HDWXUHV
� 6WUDWXP � RSHUDWLRQ YLD *166 VDWHOOLWHV
� 2QH WZR IRXU VWDQGDUG *E( SRUWV� DOO ZLWK SDWHQWHG 173 KDUGZDUH WLPHVWDPSLQJ
� 6HFXULW\�KDUGHQHG 173 5HIOHFWRU� ZLWK ILUHZDOO SURWHFWLRQ
� :HE�EDVHG PDQDJHPHQW ZLWK KLJK�VHFXULW\ FLSKHU VXLWH
� ([FHSWLRQDO WLPH DFFXUDF\ WR 87&
� ([WHQGHG HQYLURQPHQWDO VSHFLILFDWLRQV
� ,3Y� RQ DOO SRUWV
� 5XELGLXP DWRPLF FORFN RU 2&;2 RVFLOODWRU XSJUDGHV



Ϯ

� 6LQJOH SRZHU VXSSO\ RU GXDO SRZHU VXSSO\ RSWLRQ
� */21$66 %HL'RX 6%$6 RSWLRQ
� &DQ EH VHW DV D VODYH WLPH VHUYHU WR V\QFKURQL]H ZLWK KRVW WLPH VHUYHU
� 2QH ��0 ���0 ����0 DGDSWLYH QHWZRUN LQWHUIDFH
� 173 5HIOHFWRU RSWLRQ� ����� 173 FOLHQW PRGH WKUHH UHTXHVWV SHU VHFRQG
� 72'��336���0+] RXW
� 07%)� ����� +RXUV

���� $SSOLFDWLRQV
� 6\QFKURQL]HV KXQGUHGV RI WKRXVDQGV RI 173 FOLHQWV
� 6HFXULW\�KDUGHQHG IRU SHDFH�RI�PLQG WLPH VHUYLFH RSHUDWLRQV
� 0XOWLSOH *E( 173 SRUWV IRU HDV\ QHWZRUN FRQILJXUDWLRQ DQG DGDSWDWLRQ
� %HVW�LQ�FODVV WLPH DFFXUDF\ IRU LPSURYHG ORJ ILOH WLPHVWDPS SUHFLVLRQ DQG XVDELOLW\
� 9HU\ UHOLDEOH DQG HDV\�WR�XVH QHWZRUN WLPH DSSOLDQFH IRU PRGHUQ QHWZRUNV DQG EXVLQHVV RSHUDWLRQV

���� 1HWZRUN 3URWRFROV
5)& ���� ���� 173 Y��Y��Y�
5)& ���� ���� 6173 Y��Y��Y�
7,0(
'$<7,0(
6103 Y��Y��Y�
66+
+7736
)73

���� 0HFKDQLFDO�(QYLURQPHQWDO
� 6L]H� ��FP [ ����FP [ ���FP� �8 UDFN PRXQW� LQFOXGLQJ %1&V
� 3RZHU� ��:� �������9 $&
� 2SHUDWLQJ WHPSHUDWXUH� ���ća��ć
� 6WRUDJH WHPSHUDWXUH� ���ća��ć
� 2SHUDWLRQDO KXPLGLW\� �a���� QRQ�FRQGHQVLQJ� ,(& ����������&E� ,(& ����������'E
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���� &RPSDULVRQ &KDUW RI 'LIIHUHQW 0RGHOV

0RGHO *77��� *77��� *77���

7LPH 6RXUFH *36�*/21$66 *36�*/21$66
*36�*/21$66

([WHUQDO 6HULDO 3RUW

1R� RI ��0 ���0 $GDSWLYH ,QWHUIDFH � � �

%XLOW� LQ &ORFN 5XELGLXP RVFLOODWRU 5XELGLXP RVFLOODWRU 5XELGLXP RVFLOODWRU

7HUPLQDO 6XSSRUW ����� ����� �����

.H\ERDUG <HV <HV <HV

3URWRFRO 6XSSRUW

6103 <HV <HV <HV

+7736 <HV <HV <HV

7,0( <HV <HV <HV

'$<7,0( <HV <HV <HV

2SWLRQV
72' �336 ��0+] <HV <HV <HV

,5*�% <HV <HV <HV

+HDUWKHDW 'HWHFWLRQ 1R <HV <HV

�� 'LJLWDO 173 &ORFNV� *7'��� 6HULDOV �3R( 9HUVLRQ�

*7'�����65 *7'�����65� *7'�����65�

*7'�����6% *7'�����6%� *7'�����6*�

*7'�����6: *7'�����6:� *7'�����6:�

*7'�����6* *7'�����6*� *7'�����6*�



ϰ

���� 6SHFLILFDWLRQV

$FFXUDF\ ��� �� PLOOLVHFRQGV

2SHUDWLQJ 7HPSHUDWXUH ���ć WR ��ć

2SHUDWLRQDO +XPLGLW\ ��� PD[LPXP� QRQ�FRQGHQVLQJ

9LHZLQJ 'LVWDQFH �� PHWHUV

0RXQWLQJ 2SWLRQV 6XUIDFH� 'RXEOH 6LGHG

3RZHU 6XSSO\
,((( ����� DI � 3R(� &RPSOLDQW� OHVV WKDQ �� :DWWV

'&

1HWZRUN ,QWHUIDFH ������ 0� 5- ��

'LVSOD\ )DFH �� ��GLJLW� � VHJPHQW /('V

&DELQHWV
+LJK VWUHQJWK SODVWLF LQ EODFN
0HWDO FDVH LQ EODFN LV RSWLRQDO IRU ��GLJLW FORFNV�

&RORU 5HG� *UHHQ� %OXH� :KLWH� $PEHU

07%) ����� KRXUV

:DUUDQW\ 2QH \HDU�

�´ �� GLJLW� 6LQJOH�VLGHG �´ �� GLJLW� 'RXEOH�VLGHG

'LPHQVLRQV ����FP
����FP
���FP 'LPHQVLRQV ����FP
����FP
�FP

:HLJKW ���NJ :HLJKW ���NJ

�´ �� GLJLW� 6LQJOH�VLGHG �´ �� GLJLW� 'RXEOH�VLGHG

'LPHQVLRQV ��FP
����FP
���FP 'LPHQVLRQV ��FP
����FP
�FP

:HLJKW ���NJ :HLJKW ���NJ

���� )HDWXUHV
z 8VHV 3R( � 3RZHU RYHU (WKHUQHW� IRU HDV\ LQVWDOODWLRQ DQG RSHUDWLRQ
z +XQGUHGV RI FORFNV FDQ EH FRQILJXUHG IURP D VLQJOH 3&
z 'LVSOD\ WLPH LQ �� RU �� KRXUV IRUPDW
z $XWRPDWLF 'D\OLJKW 6DYLQJ 7LPH DIWHU VHWWLQJ RQFH
z (QYLURQPHQWDOO\ )ULHQGO\� � DGMXVWDEOH EULJKWQHVV OHYHOV� DXWRPDWLF WXUQ�RII VHWWLQJ
z 7LPH 6\QFKURQL]HG XVLQJ 173
z 6WDWLF ,3 RU '+&3 $GGUHVVLQJ
z $Q LQGLFDWRU OLJKW DSSHDUV ZKHQ QHWZRUN SUREOHP LV GHWHFWHG
z 6HOI DGMXVWLQJ DIWHU SRZHU GLVUXSWLRQ
z &DQ EH VLQJOH VLGHG � KDV RQH /(' IDFH� RU GRXEOH VLGHG � KDV WZR /(' IDFHV�
z 6XSSRUWV &RXQWGRZQ IXQFWLRQ
z :L�)L IXQFWLRQ LV RSWLRQDO
z $ODUP )XQFWLRQ LV RSWLRQDO
z 7HPSHUDWXUH 	 +XPLGLW\ GLVSOD\ LV RSWLRQDO
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�� 'LJLWDO 173 &ORFNV�*7'��� 6HULDOV �:L)L 9HUVLRQ�
���� 6SHFLILFDWLRQV

3LFWXUH

0RGHO *7'�����65� *7'�����65�

'LPHQVLRQV ��FP
��FP
�FP ����FP
��FP
���FP

++�00�66 �� ��

<<00'' ����

:HLJKW ���NJ ���NJ

&DELQHWV $OXPLQXP LQ %ODFN $OXPLQXP LQ :KLWH

9LHZLQJ 'LVWDQFH ���� IHHW ���� PHWHUV� ���� IHHW ���� PHWHUV�

$FFXUDF\ ����� PLOOLVHFRQGV ����� PLOOLVHFRQGV

2SHUDWLQJ 7HPSHUDWXUH ���ć WR ��ć ���ć WR ��ć

2SHUDWLRQDO +XPLGLW\ ��� PD[LPXP� QRQ�FRQGHQVLQJ ��� PD[LPXP� QRQ�FRQGHQVLQJ

0RXQWLQJ 2SWLRQV 6XUIDFH 6XUIDFH

3RZHU 6XSSO\ ��9 '&��$ ��9 '&��$

&HUWLILFDWLRQ &(� )&&� 5R+6 &(� )&&� 5R+6

���� )HDWXUHV
z 7LPH LV DXWRPDWLFDOO\ VHW E\ 173� QR PDVWHU FORFN RU VHULDO FRQQHFWLRQ UHTXLUHG
z 6XSSRUWV :L�)L� QR QHHG RI QHWZRUN FDEOH GLVWULEXWLRQ
z 3URYLGHV FRPSOHWH FRQWURO RYHU ZHE FRQILJXUDWLRQ� QR QHHG RI $33
z $XWRPDWLF 'D\OLJKW 6DYLQJ 7LPH�

�� 5DFN�PRXQWHG 173 &ORFN� *7'���

���� )HDWXUHV
z 6L]H� ��FP
��FP
���FP� � 8 5DFN�PRXQWHG� ZHLJKW� ����NJ
z ���� VHYHQ VHJPHQW /('V� GLJLW FRORU LV DYDLODEOH LQ UHG� EOXH� JUHHQ� ZKLWH� DQG DPEHU
z 6WDQGDUG FKDVVLV FRORU LV EODFN SRZGHU FRDW
z 9LHZLQJ 'LVWDQFH�� �� IHHW � �� PHWHUV
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z 3RZHU 6XSSO\� �������9 $&� ���$
z 7LPH GLVSOD\ LQ �� KRXU RU �� KRXU IRUPDW � ++� 00� 66
z $XWRPDWLF GD\OLJKW VDYLQJ WLPH
z 6\QFKURQL]HV WR DQ H[WHUQDO RU D ORFDO 173 VRXUFH IRU DFFXUDWH WUDFHDEOH WLPH
z 6RIWZDUH WR PRQLWRU DQG FRQILJXUH WKH GHYLFH
z 6XSSRUWV FRXQWGRZQ IXQFWLRQ

�� 'LJLWDO 173 &ORFN�*7'���

���� 6SHFLILFDWLRQV
z &DVH� 0HWDO LQ %ODFN RU :KLWH
z 6L]H� ��FP
����FP
���FP� :HLJKW� �NJ
z 'LVSOD\� ���´ GLJLW ���PP FKDUDFWHU�� �
� GRW PDWUL[���PP KLJK�
z 9LHZLQJ 'LVWDQFH� �� IHHW � �� PHWHUV
z 0RXQWLQJ 2SWLRQV� 6XUIDFH

���� )HDWXUHV
z &DQ GLVSOD\ GDWH RU WH[W
� 0D[LPXP VWDWLF WH[W GLVSOD\� �� FKDUDFWHUV
� ,I WH[W LV RYHU �� FKDUDFWHUV� FKRRVH WR UROO� RU DOWHUQDWH

z 8VHV 3R( � 3RZHU RYHU (WKHUQHW� IRU HDV\ LQVWDOODWLRQ DQG RSHUDWLRQ
z +XQGUHGV RI FORFNV FDQ EH FRQILJXUHG IURP D VLQJOH 3&
z 'LVSOD\ WLPH LQ �� RU �� KRXUV IRUPDW
z $XWRPDWLF 'D\OLJKW 6DYLQJ 7LPH
z (QYLURQPHQWDOO\ )ULHQGO\� � DGMXVWDEOH EULJKWQHVV OHYHOV� DXWRPDWLF WXUQ�RII VHWWLQJ
z 7LPH 6\QFKURQL]HG XVLQJ 173
z 6WDWLF ,3 RU '+&3 $GGUHVVLQJ
z $Q LQGLFDWRU OLJKW DSSHDUV ZKHQ QHWZRUN SUREOHP LV GHWHFWHG
z 6XSSRUWV FRXQWGRZQ IXQFWLRQ�
z 6HOI DGMXVWLQJ DIWHU SRZHU GLVUXSWLRQ



ϳ

�� $QDORJ 173 &ORFN�*7'��� �3R( 9HUVLRQ�

���� )HDWXUHV
z &ODVVLF VW\OH
z 'LIIHUHQW IRUPDWV RI FRFN IDFH
z $OXPLQLXP RU SODVWLF FDVH
z 7LPH LV DXWRPDWLFDOO\ VHW E\ 173
z 3RZHU RYHU (WKHUQHW � 3R(�
z '+&3 RU 6WDWLF ,3 DGGUHVVLQJ
z 6LPSOH FRQILJXUDWLRQ�PDNH LW FRQYHQLHQW WR REWDLQ DFFXUDWH WLPH
z 'D\OLJKW VDYLQJ WLPH
z &OLHQW VRIWZDUH IRU FRQILJXUDWLRQ
z $FFXUDF\� ��� ��� VHFRQGV
z 1R PDVWHU FORFN UHTXLUHG
z 2(0� 2'0� &XVWRPL]HG

��� $QDORJ 173 &ORFNV� *7'��� � :L�)L 9HUVLRQ�

3LFWXUH

0RGHO *7'���

'LPHQVLRQV 'LDPHWHU� ����FP� +HLJKW� �FP

:HLJKW ���NJ

&DELQHWV $OXPLQXP LQ 6LOYHU\

$FFXUDF\ ��� � VHFRQG

2SHUDWLQJ 7HPSHUDWXUH ���ć WR ��ć

2SHUDWLQJ +XPLGLW\ ��� PD[LPXP� QRQ�FRQGHQVLQJ

0RXQWLQJ 2SWLRQV 6XUIDFH

&HUWLILFDWLRQ &(� )&&� 5R+6

����� )HDWXUHV
z 7LPH LV DXWRPDWLFDOO\ VHW E\ 173� QR PDVWHU FORFN RU VHULDO FRQQHFWLRQ UHTXLUHG
z 6XSSRUWV :L�)L� QR QHHG RI QHWZRUN FDEOH GLVWULEXWLRQ
z 3URYLGHV FRPSOHWH FRQWURO RYHU ZHE FRQILJXUDWLRQ� QR QHHG RI $33
z $XWRPDWLF 'D\OLJKW 6DYLQJ 7LPH DIWHU VHWWLQJ RQFH


