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		  Datasheet File OCR Text:


		 = 9%,6 '$7$ 3803 :,7+ ,17(*5$7(' $)(
3URGXFW 6SHFLILFDWLRQ
36
=L/2* :RUOGZLGH +HDGTXDUWHUV   5DFH 6WUHHW  6DQ -RVH &$  7HOHSKRQH   )D[   ZZZ=L/2*FRP
(c)2002 by ZiLOG, Inc. All rights reserved. Information in this publication concerning the devices, applications, or technology described is intended to suggest possible uses and may be superseded. ZiLOG, INC. DOES NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY OF THE INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT. ZiLOG ALSO DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY INFRINGEMENT RELATED IN ANY MANNER TO USE OF INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE. Except with the express written approval of ZiLOG, use of information, devices, or technology as critical components of life support systems is not authorized. No licenses are conveyed, implicitly or otherwise, by this document under any intellectual property rights.
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
LLL
7DEOH RI &RQWHQWV
)HDWXUHV                                                         *HQHUDO 'HVFULSWLRQ                                                 3LQ 'HVFULSWLRQ                                                    3LQ )XQFWLRQV                                                      $EVROXWH 0D[LPXP 5DWLQJV                                          6WDQGDUG 7HVW &RQGLWLRQV                                           '& &KDUDFWHULVWLFV                                                7LPLQJ 'LDJUDPV                                                  $QDORJ ,QSXWV 7\SH $,                                             $QDORJ 2XWSXWV 7\SH $                                           +DUGZDUH ,QWHUIDFH 6LJQDOV                                          6\QFKURQRXV 6HULDO ,QWHUIDFH 3RUW                                  +RVW 3RUW ,QWHUIDFH                                             (\H 3DWWHUQ ,QWHUIDFH                                            7HFKQLFDO 6SHFLILFDWLRQV                                            &RQILJXUDWLRQV DQG 'DWD 5DWHV                                    7RQH *HQHUDWLRQ DQG 7RQH 'HWHFWLRQ                               'DWD (QFRGLQJ                                                 7UDQVPLWWHG 'DWD 6SHFWUXP                                         7UDQVPLW /HYHOV                                                   5HFHLYHU /HYHOV                                                   &ODPSLQJ                                                     &DUULHU 5HFRYHU\                                               6RIWZDUH ,QWHUIDFH                                                 0LFURSURFHVVRU ,QWHUIDFH 5HJLVWHU DQG %LW 'HILQLWLRQV                  5$0, 5;, DQG 7;, ,QWHUUXSWV                                        ,QWHUIDFH 5$0                                                    'DWD 3XPS ,QWHUIDFH 5$0 $FFHVV 0HWKRG                              0RGHP 'DWD 3XPS 5$0 0DS                                       ,QWHUIDFH 5$0 'HILQLWLRQV                                           7UDQVPLWWLQJ 7RQHV                                                7RQH 'HWHFWRUV                                                   &DOO3URJUHVV 0RQLWRULQJ 8VLQJ %LTXDG 7RQH 'HWHFWRUV                    6LPXOWDQHRXV 7UDQVPLVVLRQ DQG 'HWHFWLRQ RI 7RQHV                     
36
7DEOH RI &RQWHQWV
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
LY
'LDOLQJ                                                         7RQH 'LDOLQJ                                                 3XOVH 'LDOLQJ                                                 0DQXDO +DQGVKDNH 3URFHGXUHV                                     2ULJLQDWLQJ 0RGHP                                            $QVZHULQJ 0RGHP                                             0DNLQJ D 9ELV &RQQHFWLRQ                                       2ULJLQDWLQJ 0RGHP                                            $QVZHULQJ 0RGHP                                             8VLQJ +'/&                                                    +'/& 2SHUDWLRQ                                              (QDEOLQJ +'/& 2SHUDWLRQ                                       7UDQVPLWWLQJ                                                  5HFHLYLQJ                                                    'DWD 3XPS )LUPZDUH 9HUVLRQ 1XPEHU DQG 3DUW 1XPEHU                  6OHHS 0RGH                                                     7\SLFDO 3HUIRUPDQFH 'DWD                                          ([DPSOH '$$                                                   (\H 3DWWHUQ &LUFXLW                                               3DFNDJH ,QIRUPDWLRQ                                              =                                                     
                     
36
7DEOH RI &RQWHQWV
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
Y
/LVW RI )LJXUHV
)LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  )LJXUH  = %ORFN 'LDJUDP                                     = 6\VWHP %ORFN 'LDJUDP                               = /HDG 3/&& 3LQ ,GHQWLILFDWLRQ                       = /HDG /4)3 3LQ ,GHQWLILFDWLRQ                       0LFURSURFHVVRU ,QWHUIDFH 5HDG:ULWH 'LDJUDP                  6HULDO 3RUW 7LPLQJ 'LDJUDP                                 (\H 3DWWHUQ 3RUW 7LPLQJ 'LDJUDP                            0RGHP )XQFWLRQDO ,QWHUFRQQHFW 'LDJUDP                     +RVW ,QWHUUXSW &LUFXLW 'LDJUDP                               7UDQVPLWWLQJ 7RQHV                                       7RQH 'HWHFWRUV                                          %LW (UURU 5DWH                                            7\SLFDO 3HUIRUPDQFH 'DWD                                  7\SLFDO 0RGHP 8VLQJ = DQG D = &RQWUROOHU           ([DPSOH '$$                                           (\H 3DWWHUQ &LUFXLW                                        /HDG 3/&& 3DFNDJH 'LDJUDP                            3LQ /4)3 3DFNDJH 'LDJUDP                            
36
/LVW RI )LJXUHV
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
YL
/LVW RI 7DEOHV
7DEOH  = 3LQ $VVLJQPHQWV                                      7DEOH  $EVROXWH 0D[LPXP 5DWLQJV                                   7DEOH  3RZHU 5HTXLUHPHQWV                                        7DEOH  (QYLURQPHQWDO 5HTXLUHPHQWV                                  7DEOH  = &U\VWDO 6SHFLILFDWLRQV                                 7DEOH  7'& 3LQ &KDUDFWHULVWLFV                                      7DEOH  0LFURSURFHVVRU ,QWHUIDFH 7LPLQJ                               7DEOH  6HULDO ,QWHUIDFH 7LPLQJ                                       7DEOH  $QDORJ &KDUDFWHULVWLFV 7DEOH                                 7DEOH  $QDORJ ,QSXWV 7\SH $,                                      7DEOH  $QDORJ ,QSXWV 7\RH $                                      7DEOH  6\QFKURQRXV 6HULDO ,QWHUIDFH 3RUW                             7DEOH  6HOHFWDEOH &RQILJXUDWLRQV                                   7DEOH  6SHFWUDO 6KDSLQJ                                          7DEOH  3DUDOOHO ,QWHUIDFH 5HJLVWHU 0DS                               7DEOH  5(* 5$0 &RQWURO 5HJLVWHU                                7DEOH  5(* 'DWD 3XPS 6WDWXV 5HJLVWHU                            7DEOH  5(* +'/& 5HJLVWHU                                      7DEOH  0RGHP 'DWD 3XPS 5$0 0DS                                7DEOH  0RGHP 'DWD 3XPS :RUG 'HILQLWLRQV                           7DEOH  7RQH 'HWHFWRU 'HIDXOW 9DOXHV                                7DEOH  %LTXDG 6HFWLRQ  &RHIILFLHQWV +H[                           7DEOH  %LTXDG 6HFWLRQ  &RHIILFLHQWV +H[                           7DEOH  1RWFK )LOHU &RHIILFLHQWV                                     7DEOH  7RQH 'LDOLQJ                                              7DEOH  0D[LPXP 7UDQVPLW /HYHOV                                   7DEOH  6LJQDO 7UDQVPLW 9DOXHV                                     7DEOH  +DQGVKDNH $FURQ\PV                                      7DEOH  3HUIRUPDQFH 7HVWLQJ &RQGLWLRQV                             
36
/LVW RI 7DEOHV
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
)HDWXUHV
'HYLFH = 'DWD 3XPS %LW $)( ,QWHJUDWHG 6SHHG 0+] 
            

   
1RWH ,QWHUQDWLRQDO 7HOHFRPPXQLFDWLRQV 8QLRQ ,78 IRUPHUO\ &&,77
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
*HQHUDO 'HVFULSWLRQ

36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
1RWH $OO VLJQDOV ZLWK DQ RYHUOLQH DUH DFWLYH /RZ )RU H[DPSOH %: LQ ZKLFK :25' LV DFWLYH /RZ RU B: LQ ZKLFK %&RQQHFWLRQ 3RZHU *URXQG &LUFXLW 9&& *1' 'HYLFH 9'' 966
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
R9S9T
B8% B8 B5 B5 B7S BWR BR8 BCRQ 8usugx Susgx TX8 RX8 RTS RFS8 T7FE R7FE Squgx Cqrgiq Piq Pggxxqx Cqrgiq
58A7qq
RXC RXC
85A7qq
TXI TXI
Iiuxxg
9XT5F XT5F
IB
9qAPgq Cqrgiq
9Y9IUT 9Y97FE 9Y9ST6
&EARIG
)LJXUH 
= %ORFN 'LDJUDP
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
8VHU ,QIRUPDWLRQ

2CTCNNGN *QUV 2TQEGUUQT
.KPG +PVGTHCEG 
&CVC #EEGUU #TTCPIGOGPV
6GNGRJQPG .KPG
&6'
5GTKCN 5RGCMGT 
1RVKQPCN
'[G 2CVVGTP +PVGTHCEG 
1RVKQPCN
1UEKNNQUEQRG 
1RVKQPCN
)LJXUH  = 6\VWHP %ORFN 'LDJUDP
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
$9'' 7; 7; $*1' 9UHI $*1' &) &) 5;, 5;, $9''
(' '
 
= 3/&&
2+ 7;' 7&/. 5;' 5/6' +' +' +' +' +'
)LJXUH  = /HDG 3/&& 3LQ ,GHQWLILFDWLRQ
$9GG 7;2 7;2 $JQG 9UHI $JQG &) &) 5;, 5;, $9GG
                       = /4)3                      +&6 +$ +$ +$ +,54 +:5 9GG +5' *QG +' +'
(\HVWE (\HRXW (\HFON 7HVW *1' 5(6(7 9GG ([WDO ;WDO 7HVW5&ON 576
+&6 +$ +$ +$ +,54 +:5 9 +5' *1' +'
' '
2+ 7[' 7&ON 5[' 5/6' +' +' +' +' +' +'
)LJXUH  = /HDG /4)3 3LQ ,GHQWLILFDWLRQ
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
3LQ 'HVFULSWLRQ
7DEOH  = 3LQ $VVLJQPHQWV 3/&& 3LQ /4)3 3LQ                                                         6LJQDO 5(6(7 *QG 7HVW (\HFON (\HRXW (\HVWE $9GG 7;2 7;2 $JQG 9UHI $JQG &) &) 5;, 5;, $9GG +&6 +$ +$ +$ +,54 +:5 9GG +5' *QG +' +' ,QSXW2XWSXW ,QSXW2XWSXW ,QSXW ,QSXW ,QSXW ,QSXW ,QSXW 2XWSXW ,QSXW ,QSXW ,QSXW ,QSXW ,QSXW 2XWSXW 2XWSXW 2XWSXW ,QSXW 2XWSXW 2XWSXW 2XWSXW 'LUHFWLRQ
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
7DEOH  = 3LQ $VVLJQPHQWV &RQWLQXHG 3/&& 3LQ /4)3 3LQ                                 6LJQDO +' +' +' +' +' +' 5/6' 5[' 7&ON 7[' 2+ 576 7HVW5&ON ;WDO ([WDO 9GG 'LUHFWLRQ ,QSXW2XWSXW ,QSXW2XWSXW ,QSXW2XWSXW ,QSXW2XWSXW ,QSXW2XWSXW ,QSXW2XWSXW 2XWSXW 2XWSXW 2XWSXW ,QSXW 2XWSXW ,QSXW ,QSXW2XWSXW 2XWSXW ,QSXW
3LQ )XQFWLRQV
+'+' +RVW 'DWD %XV %LGLUHFWLRQDO $FWLYH +LJK *& *& FRQVWLWXWHV DQ  ELW ELGLUHFWLRQDO GDWD EXV XVHG IRU WKH WUDQVIHU RI FRQWURO DQG VWDWXV LQIRUPDWLRQ +&6 +RVW &KLS 6HOHFW ,QSXW $FWLYH /RZ :KHQ %5 LV /RZ GDWD WUDQVIHU EHWZHHQ
WKH GDWD SXPS DQG WKH KRVW LV HQDEOHG 'DWD WUDQVIHUV WR WKH GDWD SXPS UHJLVWHUV DUH  ELWV ZLGH
+:5 +RVW :ULWH (QDEOH 6WUREH ,QSXW $FWLYH /RZ 7KH ZULWH HQDEOH VWUREH LV DQ DFWLYH /RZ VLJQDO WKDW LV XVHG WR LQLWLDWH D ZULWH RSHUDWLRQ WR WKH GDWD SXPS 'XULQJ D ZULWH RSHUDWLRQ GDWD LV VHQW WR WKH GDWD SXPS E\ WKH KRVW YLD WKH KRVW GDWD EXV +5' +RVW 5HDG (QDEOH 6WUREH ,QSXW $FWLYH /RZ 7KH UHDG HQDEOH VWUREH LV DQ
DFWLYH /RZ VLJQDO WKDW LV XVHG WR LQLWLDWH D UHDG RSHUDWLRQ IURP WKH GDWD SXPS 'XU LQJ D UHDG RSHUDWLRQ GDWD LV WUDQVIHUUHG RXW RI WKH GDWD SXPS E\ WKH KRVW YLD WKH KRVW GDWD EXV
+,54 +RVW ,QWHUUXSW 5HTXHVW 2XWSXW $FWLYH /RZ 7KH +,54 LV DQ RSHQGUDLQ RXW
SXW WKDW FDQ EH WLHG WKURXJK DQ H[WHUQDO SXOOXS UHVLVWRU WR WKH GLJLWDO SRZHU VXSSO\
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
9'' 7KH *+43 DFWLYH /RZ GDWD SXPS RXWSXW FDQ EH DFWLYDWHG ZKHQ WKH KRVW VHOHFWV WKLV RSWLRQ RU UHTXHVWV E\ VHWWLQJ WKH 5;,( RU 7;,( ELWV LQ WKH GDWD SXPS +RVW 5HJLVWHU 7KLV SLQ FDQ EH FRQQHFWHG WR WKH KRVW LQWHUUXSW UHTXHVW SLQ WR LQL WLDWH KRVW VHUYLFH
5(6(7 5HVHW ,QSXW $FWLYH /RZ 7KH 5(6(7 VLJQDO SODFHV WKH GHYLFH LQWR LWV UHVHW VWDWH +$+$ +RVW $GGUHVV ,QSXW $FWLYH +LJK 7KHVH WKUHH UHJLVWHU VHOHFW OLQHV
SLQV DUH XVHG IRU DGGUHVVLQJ WKH FRQWUROOHUDFFHVVLEOH LQWHUQDO UHJLVWHUV RI WKH GDWD SXPS :KHQ +&6 LV DFWLYH WKH VWDWH RI WKH *# *# LV XVHG DV WKH LQWHUQDO GDWD SXPS LQWHUIDFH UHJLVWHU DGGUHVV *# LV WKH PRVW VLJQLILFDQW ELW +$ LV WKH OHDVW VLJQLILFDQW ELW LQSXW VLJQDO KDV EHHQ GHWHFWHG
5/6' 5HFHLYH /LQH 6LJQDO 'HWHFW 2XWSXW $FWLYH /RZ 7KLV SLQ LQGLFDWHV ZKHQ DQ 5;' 5HFHLYH 'DWD 2XWSXW 7KH GDWD SXPS VHULDO UHFHLYH GDWD LV SUHVHQWHG E\ WKH
GDWD SXPS WR WKH ORFDO '7( RQ WKH 5;' RXWSXW
FKURQRXV GDWD FORFN XVHG WR WUDQVIHU VHULDO GDWD YLD V\QFKURQRXV VHULDO LQWHUIDFH EHWZHHQ WKH GDWD SXPS DQG WKH KRVW 7KH FORFN IUHTXHQFLHV DUH   DQG  +] FRUUHVSRQGLQJ WR WKH VXSSRUWHG GDWD ELW UDWHV
7;' 7UDQVPLW 'DWD ,QSXW 7KH GDWD SXPS DFFHSWV WKH VHULDO WUDQVPLW GDWD IURP WKH ORFDO '7( RQ WKH 6:& LQSXW ZKHQ WKH GDWD SXPS LV FRQILJXUHG WR WKH VHULDO WUDQVPLW GDWD PRGH 7KH VHULDO WUDQVPLW GDWD PRGH LV VHOHFWHG ZKHQ WKH 7'30 ELW ELW  RI WKH 4#/ %10641.# 27/2 56#675 UHJLVWHU 5HJLVWHU  LV UHVHW WR  2+ 2II +RRN 5HOD\ &RQWURO 2XWSXW $FWLYH /RZ 7KLV SLQ LV DFWLYDWHG WR GULYH D
7&/. 7UDQVPLW 6HULDO 'DWD &ORFN 2XWSXW 7KH VHULDO GDWD RXWSXW FORFN LV D V\Q
UHOD\ ZKLFK HQJDJHV WKH PRGHP ZLWK WKH SKRQH OLQH WKH PRGHP HTXLYDOHQW RI SLFNLQJ XS WKH UHFHLYHU
576 5HTXHVW 7R 6HQG ,QSXW $FWLYH /RZ 7KH ORJLFDO 25 RI WKLV SLQ DQG WKH 5763 ELW ELW 3 RI UHJLVWHU  GHWHUPLQHV WKH GDWD SXPS PRGH RI RSHUDWLRQ :KHQ WKH UHVXOW RI WKH ORJLFDO 25 RI WKHVH WZR ELWV LV ORJLF 1 WKH GDWD SXPS LV LQ WUDQVPLW
PRGH DW WKH VHOHFWHG VSHHG WKHUHE\ SODFLQJ WKH GDWD SXPS LQ UHFHLYH PRGH ,Q 56#0&$; PRGH WKH VWDWH RI WKLV SLQ LV LQVLJQLILFDQW
(H\H SDWWHUQ RXWSXW GDWD 7KH ILUVW  ELWV LV WKH ';': GDWD DQG WKH QH[W ELWV DUH WKH ';'; GDWD 7KLV GDWD FDQ EH XVHG IRU GLVSOD\ RQ DQ RVFLOORVFRSH ; DQG ORDGLQJ DQ H[WHUQDO '$ FRQYHUWHU
(36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(

LWDO JURXQG
7(67 7HVW 3LQ  ,QSXW $FWLYH +LJK 7KLV SLQ LV D WHVW SLQ DQG PXVW EH WLHG WR GLJ 7(675&/. 7HVW 3LQ  5HFHLYH 'DWD &ORFN 2XWSXW $FWLYH +LJK 7KLV SLQ LV D


36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
$EVROXWH 0D[LPXP 5DWLQJV
7DEOH  $EVROXWH 0D[LPXP 5DWLQJV 6\PERO 9&& 7235 FRP 767* 'HVFULSWLRQ 6XSSO\ 9ROWDJH 2SHUDWLQJ 7HPSHUDWXUH 6WRUDJH 7HPSHUDWXUH 0LQ    0D[  8QLWV &
 9
 &
6WUHVVHV JUHDWHU WKDQ WKRVH OLVWHG XQGHU $EVROXWH 0D[LPXP 5DWLQJV PD\ FDXVH SHUPDQHQW GDPDJH WR WKH GHYLFH 7KLV UDWLQJ LV D VWUHVV UDWLQJ RQO\ 2SHUDWLRQ RI WKH GHYLFH DW DQ\ FRQGLWLRQ DERYH WKRVH LQGLFDWHG LQ WKH RSHUDWLRQDO VHFWLRQV RI WKHVH VSHFLILFDWLRQV LV QRW LPSOLHG ([SRVXUH WR DEVROXWH PD[LPXP UDWLQJ FRQGL WLRQV IRU H[WHQGHG SHULRGV PD\ DIIHFW GHYLFH UHOLDELOLW\
6WDQGDUG 7HVW &RQGLWLRQV
7KH '& 3DUDPHWHUV ZHUH WHVWHG DV SHU 7DEOH  7KH = WHVWHU KDV DFWLYH ORDGV ZKLFK DUH XVHG WR WHVW WKH ORDGLQJ IRU ,2+ DQG ,25 $YDLODEOH RSHUDWLQJ WHPSHUDWXUH UDQJH LV ZKHUH 6 5DQJH 6 & WR & 6WDQGDUG 7HPSHUDWXUH
9ROWDJH 6XSSO\ 5DQJH  9  9&&    9 $OO $& SDUDPHWHUV DVVXPH D ORDG FDSDFLWDQFH RI  S) $GG  QV GHOD\ IRU HDFK  S) LQFUHDVH LQ ORDG XS WR D PD[LPXP RI  S) IRU WKH GDWD EXV DQG  S) IRU DGGUHVV DQG FRQWURO OLQHV
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
'08+410/'06#. #0& 219'4 4'37+4'/'065
7KH PRGHP SRZHU DQG HQYLURQPHQWDO UHTXLUHPHQWV DUH LQGLFDWHG LQ 7DEOH  DQG 7DEOH 7DEOH  SURYLGHV WKH FU\VWDO VSHFLILFDWLRQV
7DEOH  3RZHU 5HTXLUHPHQWV 9ROWDJH  9'& 2SHUDWLQJ  9'& 6OHHS &XUUHQW 7\SLFDO # &  P$  m$ &XUUHQW 0D[LPXP # &   P$   m$
1RWH $OO YROWDJHV DUH  '& DQG PXVW KDYH ULSSOH OHVV WKDQ 9 SHDN WR SHDN ,I VZLWFKLQJ VXSSO\ LV XVHG WKH IUHTXHQF\ PD\ EH EHWZHHQ  N+] DQG  N+] 1R FRPSRQHQW RI WKH VZLWFKLQJ IUHTXHQF\ VKRXOG EH SUHVHQW RXWVLGH RI WKH VXSSO\ JUHDWHU WKDQ  m9 SHDN
7DEOH  (QYLURQPHQWDO 5HTXLUHPHQWV 3DUDPHWHU 9DOXH
$PELHQW 7HPSHUDWXUH 8QGHU %LDV & WR & &RPPHUFLDO 7HPS 5DQJH 6WRUDJH 7HPSHUDWXUH 9ROWDJH RQ $Q\ 3LQ WR 966 3RZHU 'LVVLSDWLRQ 6ROGHULQJ 7HPSHUDWXUH  VHF & WR & 9 WR 9  P: &
7DEOH  = &U\VWDO 6SHFLILFDWLRQV 3DUDPHWHU 1RPLQDO )UHTXHQF\ # & )UHTXHQF\ 7ROHUDQFH # & 7HPSHUDWXUH 6WDELOLW\ # & WR & &DOLEUDWLRQ 0RGH 6KXQW &DSDFLWDQFH /RDG &DSDFLWDQFH 'ULYH /HYHO 9DOXH  0+]  SSP  SSP 3DUDOOHO 5HVRQDQW  S) PD[    S)  P: PD[
7HPSHUDWXUH 5DQJH &RPPHUFLDO & WR &
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
7DEOH  = &U\VWDO 6SHFLILFDWLRQV &RQWLQXHG 3DUDPHWHU $JLQJ SHU '& &KDUDFWHULVWLFV
7DEOH  7'& 3LQ &KDUDFWHULVWLFV 3DUDPHWHU 9DC 9DG ,G 9PC 9PG ,Pa 9DC 9DG ,DG 9DC 9DG 9PG ,Pa 9PC 9PG 'HVFULSWLRQ ,QSXW +LJK 9ROWDJH ,QSXW /RZ 9ROWDJH ,QSXW /HDNDJH &XUUHQW 2XWSXW +LJK 9ROWDJH 2XWSXW /RZ 9ROWDJH 7ULVWDWH /HDNDJH &XUUHQW ,QSXW +LJK 9ROWDJH ,QSXW /RZ 9ROWDJH ,QSXW &XUUHQW ,QSXW +LJK 9ROWDJH ,QSXW /RZ 9ROWDJH 2XWSXW /RZ 9ROWDJH 7ULVWDWH /HDNDJH &XUUHQW 2XWSXW +LJK 9ROWDJH 2XWSXW /RZ 9ROWDJH 0LQ          999 [    999       999  m$ 9 9 ,PD  P$ *1'9999 ,PC  P$ ,PD  P$ 7\S       0D[ 988       988A   999 8QLWV 9 9 m$ 9 9 m$ 9 9 m$ 9 *1' 9999 *1' 9999 ,PC2  m$ ,PD2  P$ *1'9999 ,PD2  P$ 7HVW &RQGLWLRQV
3LQ 7\SHV , DQG ,2 ,QSXW DQG ,QSXW2XWSXW
3LQ 7\SHV 2 DQG ,2 2XWSXW DQG ,QSXW2XWSXW
3LQ 7\SHV ,38 DQG ,3' ,QSXW ZLWK ,QWHUQDO 3XOOXS3XOOGRZQ 5HVLVWRU
3LQ 7\SH ;, &U\VWDO ,QSXW
3LQ 7\SH 22' 2XWSXW ZLWK 2SHQ'UDLQ
3LQ 7\SH ;2 &U\VWDO 2XWSXW
3LQ 7\SH $, $QDORJ ,QSXW
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
7DEOH  7'& 3LQ &KDUDFWHULVWLFV 3DUDPHWHU 998 ,G &DI 5DI 9P 9PAA 5P &P =D 999 *1' $999 $*1' ,99 ,699 ,99! ,699! 'HVFULSWLRQ ,QSXW %LDV 2IIVHW ,QSXW &XUUHQW ,QSXW &DSDFLWDQFH ,QSXW 5HVLVWDQFH $QDORJ 2XWSXW 9ROWDJH 2XWSXW '& 2IIVHW 2XWSXW 5HVLVWDQFH 2XWSXW &DSDFLWDQFH /RDG ,PSHGDQFH 'LJLWDO 6XSSO\ 9ROWDJH 'LJLWDO *URXQG $QDORJ 6XSSO\ 9ROWDJH $QDORJ *URXQG 'LJLWDO 6XSSO\ &XUUHQW $QDORJ 6XSSO\ &XUUHQW 'LJLWDO 6XSSO\ &XUUHQW $QDORJ 6XSSO\ &XUUHQW 0LQ 9S@A     7\S 9S@A    0D[ 9S@A     8QLWV P9 m$ S) .RKP 7HVW &RQGLWLRQV
3LQ 7\SH $2 $QDORJ 2XWSXW 9S@A  9S@A 9S@A       999 *1'     9S@A      999 *1'     9S@A  P9 9S@A    ,QILQLWH   999 *1'     P9 2KP S) 2KP 9  9 9 P$ P$ m$ m$ 2SHUDWLQJ 2SHUDWLQJ 6OHHS 0RGH 6OHHS 0RGH 9ROWDJH
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0LFURSURFHVVRU ,QWHUIDFH 5HDG:ULWH 'LDJUDP
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(\H 3DWWHUQ 3RUW 7LPLQJ 'LDJUDP
7DEOH  $QDORJ &KDUDFWHULVWLFV 7DEOH 'HVFULSWLRQ ,QSXW LPSHGDQFH RI WUDQVIRUPHU LQWHUIDFH  G% SRLQW RI LQWHUIDFH 3DUDPHWHU   0LQ    7\S    0D[    8QLWV 2KP N+] S)
([WHUQDO LQWHJUDWLRQ  FDSDFLWDQFH 7\SH 132 &2*
$QDORJ ,QSXWV 7\SH $,
7DEOH  $QDORJ ,QSXWV 7\SH $, $& &KDUDFWHULVWLFV 3RZHU 6XSSO\ 5HMHFWLRQ ,QSXW &XUUHQW ,GOH &KDQQHO 1RLVH  +] %DQGZLGWK 6LJQDO WR 'LVWRUWLRQ 6\P 3655L OL ,&1L 67'L 0LQ .     7\S .     0D[      8QLWV
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7KH FKDUDFWHULVWLFV EHORZ DUH SURYLGHG IRU LQIRUPDWLRQ RQO\ 7KH\ DUH QRW WHVWHG
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H[FHSW LQ WKH IXQFWLRQDO WHVW YHFWRUV
&KDUDFWHULVWLFV ,QSXW &DSDFLWDQFH ,QSXW %LDV $QDORJ ,QSXW 9ROWDJH 3HDN 'LIIHUHQWLDO  $QDORJ ,QSXW 9ROWDJH 3HU 5;, 5;, 3LQ 6\P &,1 9'&2)) 93., 93.,3 0LQ     7\S     0D[     8QLWV S) 9 9 9
$QDORJ 2XWSXWV 7\SH $
7DEOH  $QDORJ ,QSXWV 7\RH $ $& &KDUDFWHULVWLFV 3RZHU 6XSSO\ 5HMHFWLRQ 6LJQDO WR 'LVWRUWLRQ ,GOH &KDQQHO 1RLVH  +] %DQGZLGWK 2XW RI %DQG 1RLVH  N+]  N+]  N+] DQG $ERYH LQ  N+] %DQGZLGWKV 6\P 36552 67' ,&12 1TR          0LQ    7\S    0D[    8QLWV G% G% G%P G%P G%P G%P G%P
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+DUGZDUH ,QWHUIDFH 6LJQDOV
7KH = LQWHUIDFH FRQVLVWV RI WKH 6\QFKURQRXV 6HULDO ,QWHUIDFH 3RUW ELW +RVW 0LFURSURFHVVRU ,QWHUIDFH (\H 3DWWHUQ ,QWHUIDFH 9RLFH %DQG $)( 6\VWHP 6LJ QDOV DQG 2YHUKHDG 6LJQDOV 7KH = IXQFWLRQDO LQWHUFRQQHFW GLDJUDP LV LQGL FDWHG LQ )LJXUH  $Q\ VLJQDO WKDW LV DFWLYH /RZ LV UHSUHVHQWHG E\ D OLQH RYHU WKH VLJQDO QDPH
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)LJXUH 
0RGHP )XQFWLRQDO ,QWHUFRQQHFW 'LDJUDP
6\QFKURQRXV 6HULDO ,QWHUIDFH 3RUW
7KH 6\QFKURQRXV 6HULDO ,QWHUIDFH 3RUW SURYLGHV QR SDUDOOHOWRVHULDOVHULDOWRSDU DOOHO FRQYHUVLRQ KDUGZDUH 7KH V\QFKURQRXV VHULDO LQWHUIDFH SRUW FRQVLVWV RI VL[ VLJQDO SLQV DV VKRZQ LQ 7DEOH 
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7DEOH  6\QFKURQRXV 6HULDO ,QWHUIDFH 3RUW 3LQ 7[' 5[' 576 5/6' 7&/. 5&/. 6LJQDO 1DPH 7UDQVPLW 'DWD 5HFHLYH 'DWD 5HTXHVW 7R 6HQG 5HFHLYH /LQH 6LJQDO 'HWHFW 7UDQVPLW 'DWD &ORFN 5HFHLYH 'DWD &ORFN
+RVW 3RUW ,QWHUIDFH

(\H 3DWWHUQ ,QWHUIDFH
7KH H\H SDWWHUQ LQWHUIDFH FRQVLVWV RI WKUHH SLQV ';' 2#66'40 # ';'176 ';' 2#66'40 %.1%- ';'%.- DQG ';' 2#66'40 5641$' ';'56$ 6L[WHHQ ELWV RI GDWD DUH VHULDOO\ WUDQVPLWWHG YLD ';'176 XQGHU FRQWURO RI ';'56$ DQG ';' %.- 7KH ILUVW E\WH LV WKH ;FRRUGLQDWH DQG WKH VHFRQG E\WH LV 36
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'DWD RQ H\HRXW LV VKLIWHG RXW RQ HDFK ULVLQJ HGJH RI WKH 0+] ';'%.- ';' 176 GDWD LV YDOLG RQ WKH IROORZLQJ HGJH RI WKH ';' 2#66'40 %.1%- ';'%.- 7KH ';'176 GDWD LV YDOLG ZKHQ WKH ';' 2#66'40 5641$' ';'56$ LV /RZ ';' 56$ FKDQJHV VWDWH RQ WKH ULVLQJ HGJH RI ';'%.-
7HFKQLFDO 6SHFLILFDWLRQV
&RQILJXUDWLRQV DQG 'DWD 5DWHV
7DEOH  SURYLGHV WKH VHOHFWDEOH RSWLRQV VXSSRUWHG GDWD UDWH EDXG UDWH DQG WKH PRGXODWLRQ PHWKRG
7RQH *HQHUDWLRQ DQG 7RQH 'HWHFWLRQ
7KH = SURYLGHV FRPSUHKHQVLYH DQG IOH[LEOH WRQH JHQHUDWLRQ DQG GHWHFWLRQ LQFOXGLQJ DOO WRQHV UHTXLUHG WR HVWDEOLVK D FLUFXLW FRQQHFWLRQ DQG WR VHWXS DQG FRQ WURO D FRPPXQLFDWLRQ VHVVLRQ 7KH WRQH JHQHUDWLRQ IXUQLVKHV WKH '70) WRQHV IRU 3671 DXWR GLDOLQJ DQG WKH VXSHUYLVRU\ WRQHV IRU FDOO HVWDEOLVKPHQW 7KH WRQH GHWHFWLRQ SURYLGHV VXSSRUW IRU FDOOSURJUHVV PRQLWRULQJ 7KH GHWHFWRU FDQ DOVR EH XVHUSURJUDPPHG WR UHFRJQL]H XS WR  WRQHV
'DWD (QFRGLQJ
7KH GDWD HQFRGLQJ IRU WKH = PHHWV ERWK ,787 UHFRPPHQGDWLRQV DQG %HOO VWDQGDUGV
7DEOH  6HOHFWDEOH &RQILJXUDWLRQV &RQILJXUDWLRQ 9 ELV  9 ELV  9  9  9 %HOO $ %HOO  0RGXODWLRQ 4$0 '36. '36. )6. )6. '36. )6. &DUULHU )UHT        'DWD 5DWH ESV        6\PERO %LWV 3HU 5DWH EDXG 6\PERO               &RQVWHOODWLRQ 3RLQWV       
1RWHV  &RQILJXUDWLRQ LV VHOHFWHG WKURXJK WKH 5$0 ORFDWLRQ &RQILJ  4$0 4XDGUDWXUH $PSOLWXGH 0RGXODWLRQ )6. )UHTXHQF\ 6KLIW .H\LQJ '36. 'XDO 3KDVH 6KLIW .H\LQJ
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7UDQVPLWWHG 'DWD 6SHFWUXP
7KH WUDQVPLWWHG GDWD VSHFWUXP ZLWK FRPSURPLVH HTXDOL]DWLRQ GLVDEOHG LV VKDSHG LQ WKH EDVHEDQG E\ WKH ILQLWH LPSXOVH UHVSRQVH ),5 ILOWHU 7DEOH  UHIOHFWV WKH VSHFWUXP FKDUDFWHULVWLFV
7DEOH  6SHFWUDO 6KDSLQJ 0RGH 9 9ELV &DUULHU )UHT   6SHFWUDO 3RZHU 6KDSLQJ )XQFWLRQ VTUW  VTUW  5DLVHG &RVLQH DW  EDXG 5DLVHG &RVLQH DW  EDXG
1RWH 7KH FDUULHU DQG WKH VSHFWUDO VKDSLQJ DUH VHOHFWHG DXWRPDWLFDOO\ DFFRUGLQJ WR WKH FRQILJXUDWLRQ
7UDQVPLW /HYHOV
7KH WUDQVPLW RXWSXW OHYHO RI WKH = LV SURJUDPPDEOH LQ  G%P GHFUHPHQWV IURP  G%P WR  G%P :LWK D GHIDXOW YDOXH RI  G%P WKH = LV PHD VXUHG GLIIHUHQWLDOO\ DFURVV SLQV 7; DQG 7; ZLWK D VLQXVRLGDO ZDYHIRUP 1RWH 7R DYRLG VDWXUDWLRQ WKH 7[ OHYHO VKRXOG EH VHW WR  G%P RU ORZHU E\ WKH KRVW ,I D KLJKHU WUDQVPLW OHYHO LV UHTXLUHG DGGLWLRQDO RS DPSV PD\ EH DGGHG GXULQJ RSHUDWLRQ
5HFHLYHU /HYHOV
7KH WLPLQJ UHFRYHU\ FLUFXLW FDQ WUDFN D   SSP IUHTXHQF\ HUURU LQ WKH DVVRFLDWHG WUDQVPLW WLPLQJ VRXUFH ZLWK OHVV WKDQ  G% GHJUDGDWLRQ LQ SHUIRU PDQFH
&ODPSLQJ
5HFHLYHG 'DWD 4:& LV FODPSHG WR D FRQVWDQW PDUN ZKHQHYHU 4.5& LV 1((
&DUULHU 5HFRYHU\
7KH UHFRYHU\ FLUFXLW FDQ WUDFN D  +] IUHTXHQF\ RIIVHW LQ WKH UHFHLYHU FDUULHU ZLWK OHVV WKDQ  G% GHJUDGDWLRQ LQ SHUIRUPDQFH
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6RIWZDUH ,QWHUIDFH

7DEOH  3DUDOOHO ,QWHUIDFH 5HJLVWHU 0DS
)XQFWLRQ 5$0 $FFHVV /RZ 5$0 $FFHVV +LJK 5$0 $FFHVV $GGUHVV 3DUDOOHO 'DWD 5$0 &RQWURO 6WDWXV +'/& 5HJLVWHU 56 1XPEHU EEE             7;O( 7;,  5;O( 5;,  5$0O( 5$0O  06% %LW  %LW  %LW  %LW  5$0'/ 5$0'+ 5$0$/ '$7$3 73'0 5763 %LW  %LW  %LW  /6% %LW  $FFHVV 0HWKRG 5: 5: : 5: 5$05: 5$054 5$0$+ 5: 5751' 7(1' &'(7 5;(55 5(6 (2) 5 5:
0RGHP 6WDWXV  
'3%86< 5HVHUYHG  
0LFURSURFHVVRU ,QWHUIDFH 5HJLVWHU DQG %LW 'HILQLWLRQV
5HJ 5HJ 5$0'/ 5$0'+'$7$ 3803 5$0 '$7$ 5(*,67(56 ,Q WKLV FDVH
4#/&. LV WKH OHDVW VLJQLILFDQW E\WH DQG 5$0'+ LV WKH PRVW VLJQLILFDQW E\WH $IWHU D GDWD SXPS 5$0 UHDG RSHUDWLRQ KDV FRPSOHWHG WKHVH UHJLVWHUV FRQWDLQ WKH UHTXHVWHG GDWD :KHQ D GDWD SXPS 5$0 ZULWH RSHUDWLRQ LV VWDUWHG WKHVH UHJLV WHUV FRQWDLQ WKH GDWD ZULWWHQ WR GDWD SXPS 5$0
5HJ 5$0$/'$7$ 3803 5$0 '$7$ $''5(66 :KHQ D GDWD SXPS 5$0 UHDG RU ZULWH RSHUDWLRQ LV VWDUWHG WKLV E\WH FRQWDLQV WKH ORZHU  ELWV RI WKH 5$0 DGGUHVV 5HJLVWHU  5$0$+ LV WKH KLJK ELW RI WKH 5$0 DGGUHVV 5HJ '$7$3'$7$ 3803 3$5$//(/ '$7$ 7KLV UHJLVWHU FRQWDLQV GDWD WUDQV IHUUHG WR RU IURP WKH UHPRWH PRGHP GXULQJ WKH SDUDOOHO PRGHP VHH UHJLVWHU 5HJ
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1RWHV  $OO WKH ELWV LQ WKLV UHJLVWHU 5(*  GHIDXOW WR  DW SRZHU XS RU DIWHU UHVHW  $OO XQGHILQHG ELWV RI WKLV UHJLVWHU DUH UHVHUYHG 7KH KRVW ZULWHV D  WR DOO UHVHUYHG ELW SRVLWLRQV ZKHQ ZULWLQJ WKLV UHJLVWHU 7KH KRVW LJQRUHV WKH UHVHUYHG ELWV ZKHQ UHDGLQJ WKLV UHJLVWHU
5HJ 'DWD 3XPS 5HJLVWHU  7KHVH ELWV UHSUHVHQW WKH VWDWH RI +'/& IUDPHV ZKHQ
WKH GDWD SXPS LV LQ WKH *&.% (4#/+0) PRGH 7KHVH ELWV DUH YDOLG RQO\ LI $7(% 64. ELW 7 
*&.% LV 1 7KH KRVW VKRXOG UHIUDLQ IURP ZULWLQJ 5HJ WR DYRLG FKDQJ
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LQJ WKH YDOXHV RI ELW ILHOGV VHW E\ WKH GDWD SXPS %LWV QRW GHILQHG DERYH DUH UHVHUYHG RU QRW DYDLODEOH IRU XVH 7KH KRVW UHDGV UHJLVWHU 5HJ LPPHGLDWHO\ EHIRUH #2 7KH WZR &5& FKHFN VXP E\WHV LQ UHFHLYHG *&.% IUDPHV DUH SURYLGHG WR WKH KRVW $W DQ\ UHVHW RU ZKHQ WKH KRVW VHWV &RQILJ UHJLVWHU ELWV  /1&' WR  56#0&$; WKH GDWD SXPS VHWV 6'0& WR 0 4:'4414 WR 0 DQG '1( WR 0
5$0, 5;, DQG 7;, ,QWHUUXSWV
7KH WKUHH PRVW VLJQLILFDQW ELWV LQ WKH 5$0 &RQWURO DQG GDWD SXPS VWDWXV UHJLVWHUV GHILQH WKH LQWHUUXSW PDVNV IRU 5$0, 5;, DQG 7;, $ ORJLFDO $1' RSHUDWLRQ LV SHU IRUPHG ZLWK WKH 5$0,( 5;,( DQG 7;,( HQDEOH ELWV RI WKH 5$0 &RQWURO UHJLVWHU DQG WKH FRUUHVSRQGLQJ LQWHUUXSW ELWV LQ WKH # 27/2 56#675 UHJLVWHU $ ORJLFDO 25 RSHUDWLRQ LV SHUIRUPHG RQ WKH RXWSXWV GULYLQJ WKH +,54 SLQ SURYLGLQJ DQ LQWHU UXSW WR WKH KRVW LQWHUUXSW 6HH )LJXUH 
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7DEOH  0RGHP 'DWD 3XPS :RUG 'HILQLWLRQV &RQWLQXHG 5HJLVWHU KH[ $GGUHVV )& 'HIDXOW 9DOXH K )XQFWLRQ DQG ([SODQDWLRQ %LTXDG 7RQH 'HWHFWRU &RQWURO DQG 6WDWXV 'LDO &RQWURO 7KH GDWD SXPS VHWV WKLV ORFDWLRQ WR LWV GHIDXOW YDOXH DW DQ\ UHVHW
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(40 0D[LPXP 7KUHVKROG 7KH XSSHU DFFHSWDEOH OLPLW IRU WKH (\H 4XDOLW\ 0RQLWRU (40 'XULQJ 9 9ELV RU %HOO $ GDWD PRGH WKH (40OHY H[FHHGV (400D[7KUHVK DQG WKH GDWD SXPS VHWV 'SFWUO ELW  (4( WR  7KH GDWD SXPS VHWV WKLV ORFDWLRQ WR LWV GHIDXOW YDOXH DW DQ\ UHVHW &KDQJHV LQ YDOXH WDNH HIIHFW DW WKH HQG RI WKH QH[W EDXG SHULRG
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7DEOH  0RGHP 'DWD 3XPS :RUG 'HILQLWLRQV &RQWLQXHG 5HJLVWHU KH[ '70)OBOHY $GGUHVV 'HIDXOW 9DOXH )XQFWLRQ DQG ([SODQDWLRQ '70) 7UDQVPLW /HYHO  +LJK %DQG '70) 7UDQVPLW /HYHO  /RZ %DQG 7KHVH DUH WKH WUDQVPLW OHYHOV IRU WKH '70) ORZ EDQG '70)OBOHY DQG '70) KLJK EDQG '70)KBOHY IUHTXHQFLHV 7KH OHYHOV DUH VHW E\ WKH IROORZLQJ IRUPXOD ZKHUH OHY LV VSHFLILHG LQ G%P DQG OHVV RU HTXDO WR 
&6/(JANGX
#  G%P $  G%P
&6/(NGX  
( NGX )  
1/4 

p 1/4 H  EQGHH Z   1/4  
7KH WUDQVPLW OHYHOV IRU WRQH JHQHUDWRUV $ DQG % DUH VHW LQ ORFDWLRQV '70)OBOHY DQG '70)KBOHY UHVSHFWLYHO\ 6HH 7UDQVPLWWLQJ 7RQHV IRU PRUH LQIRUPDWLRQ LQFOXGLQJ D GHVFULSWLRQ RI VHWWLQJ WKH WRQH WUDQVPLVVLRQ OHYHOV 7[/HYHO   G%P 7UDQVPLW 3RZHU /HYHO 7R VHWV WKH WUDQVPLW SRZHU OHYHO XVH WKH IROORZLQJ IRUPXOD ZKHUH SRZHU LV VSHFLILHG LQ G%P DQG OHVV WKDQ RU HTXDO WR 
6Z.GXGN  
6HT&RXQW 6HT&RXQW ( 1RQH '  PVHF 'LDO 7LPHU ,QWHU3XOVH &RXQW 'LDO 7LPHU 2II &RXQW
( RQYGT )  
1/4 
&KDQJH LQ YDOXH WDNHV HIIHFW DW WKH HQG RI WKH EDXG SHULRG 6HH 6HT&RXQW 6HH 6HTFRXQW
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(

6HT&RXQW
&  PVHF
'7''7' 
p 1/4 HVQPG  EQGHH VQPG  EQU E  U 1/4  I  Y
6HH 7RQH 'HWHFWRUV IRU PRUH LQIRUPDWLRQ (40OHY   (\H 4XDOLW\ 0RQLWRU (40 7KLV UHJLVWHU SURYLGHV D PHDVXUH RI OLQH TXDOLW\ GXULQJ 9 9ELV RU %HOO $ ZKLOH FRPSXWLQJ D UXQQLQJ DYHUDJH RI WKH PHDQ VTXDUH HUURU 06( RI WKH UHFHLYHG SRLQW DQG GHFLVLRQ SRLQW :KHQ (40OHY H[FHHGV (400D[7KUHVK 'SFWUO(4( LV VHW WR  RWKHUZLVH LW LV VHW WR 
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
7DEOH  0RGHP 'DWD 3XPS :RUG 'HILQLWLRQV &RQWLQXHG 5HJLVWHU KH[ $GGUHVV 'HIDXOW 9DOXH )XQFWLRQ DQG ([SODQDWLRQ
%L4XDG2II7KUHVK   G%P %LTXDG 7RQH 'HWHFWRUV 2)) 3RLQW 7KH GDWD SXPS VHWV WKLV ORFDWLRQ WR LWV GHIDXOW YDOXH ZKHQ &RQILJ UHJLVWHU ELWV  02'( LV VHW WR  E\ WKH KRVW 7KLV ORFDWLRQ FDQ EH XVHG WR VHW WKH RII SRLQW IRU WKH %LTXDG WRQH GHWHFWRUV ,I WKH SRZHU OHYHO LV EHORZ WKLV YDOXH WKH GHWHFWRU WXUQV RII WKH GHWHFWLRQ VWDWXV ELW 8VH WKH IROORZLQJ IRUPXOD WR VHW WKH WKUHVKROG ZKHUH WKH OHYHO LV LQ G%P
6JTGUJQNF  
( NGXGN )  
1/4 

6JTGUJQNF  
( NGXGN )  
1/4 
7KH GDWD SXPS VHWV WKLV ORFDWLRQ WR LWV GHIDXOW YDOXH ZKHQ WKH KRVW VHWV &RQILJ UHJLVWHU ELWV  02'( LV  GHWHFW WRQHV '7'/HY '7'/HY   'LVFUHWH 7RQH 'HWHFWRU /HYHOV 7KHVH ORFDWLRQV UHSUHVHQW WKH WRQH GHWHFWRU OHYHOV ZKHQ LQ WKH 7RQH 'HWHFW PRGH  &RQILJ UHJLVWHU ELWV  02'( KDV WKH YDOXH RI K 7KHVH DUHDV PD\ EH XVHG E\ WKH KRVW WR GHWHUPLQH ZKLFK WRQH LV GRPLQDQW LI PXOWLSOH WRQHV DUH GHWHFWHG 7KHVH SDUWLFXODU ORFDWLRQV KDYH QR GHIDXOW '7'7KUHVK   G%P 'LVFUHWH 7RQH 'HWHFWRU 7KUHVKROG
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
7DEOH  0RGHP 'DWD 3XPS :RUG 'HILQLWLRQV &RQWLQXHG 5HJLVWHU KH[ $GGUHVV 'HIDXOW 9DOXH )XQFWLRQ DQG ([SODQDWLRQ 7KLV ORFDWLRQ SURJUDPV WKH WKUHVKROG IRU DOO GLVFUHWH WRQH GHWHFWRUV $Q\ VLJQDO ZKRVH VLJQDO VWUHQJWK LV DERYH WKLV WKUHVKROG WXUQV RQ WKH GHWHFWLRQ ELW IRU WKDW WRQH $Q\ VLJQDO EHORZ WKLV WKUHVKROG WXUQV RII WKH GHWHFWLRQ ELW IRU WKDW WRQH 7KLV ORFDWLRQ FDQ EH SURJUDPPHG XVLQJ WKH IROORZLQJ IRUPXOD
6JTGUJQNF  
( NGXGN )  
1/4 

7UDQVPLWWLQJ 7RQHV
7KH GDWD SXPS KDV WZR WRQH JHQHUDWRUV HDFK ZLWK WKHLU RZQ WUDQVPLW OHYHO 7KH RXWSXWV DUH PL[HG WRJHWKHU 7KH IUHTXHQF\ RI WKH WRQHV DUH SURJUDPPHG E\ ZULW LQJ FRHIILFLHQWV WR ORFDWLRQV 610')'0# DQG 610')'0$ 7KH WUDQVPLW OHYHOV DUH SURJUDPPHG E\ ZULWLQJ YDOXHV WR ORFDWLRQV &6/(A.'8 DQG &6/(*A.'8 ,I RQO\ RQH WRQH LV WR EH WUDQVPLWWHG WKH RWKHU WRQH JHQHUDWRUV WUDQVPLW OHYHO LV VHW WR 0 WR GLVDEOH LW
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
*KIJ $CPF 6QPG 
Z
.QY $CPF 6QPG 
Z
&6/(JANGX 
Z#


6TCPUOKVVGF 6QPGU


&6/(NANGX 
Z#
)LJXUH  7UDQVPLWWLQJ 7RQHV
)RU H[DPSOH WR JHQHUDWH D  +] $QVZHU 7RQH IRU  VHFRQGV DW G%P  6HW ORFDWLRQ 610')'0# WR 015FEh  6HW ORFDWLRQ &6/(.A.'8 WR 0287h  6HW ORFDWLRQ &6/(*A.'8 WR 0 GLVDEOLQJ 610')'0$  6HW %10(+) UHJLVWHU ELWV  /1&' WR 1 WUDQVPLW WRQH  :DLW  VHFRQGV EHIRUH VHWWLQJ %10(+) UHJLVWHU ELWV  /1&' WR 0 56#0&$;
7RQH 'HWHFWRUV
7KHUH DUH  WRQH GHWHFWRUV LQ WKH GDWD SXPS 7KH\ DUH SURJUDPPHG E\ VHWWLQJ XS RQH ZRUG IRU HDFK WRQH GHWHFWRU 7KHUH LV RQH JOREDO WKUHVKROG VHWWLQJ IRU DOO  WRQH GHWHFWRUV 7KH DGGUHVV IRU WKH WRQH GHWHFWRUV DUH DV IROORZV
  
36
7RQH 'HWHFWRU &RHIILFLHQWV01450154h 7RQH7RQH 7RQH 'HWHFWRU 5HFHLYH /HYHOV026h035h '7'OHY'7'OHY 7RQH 'HWHFWRU 7KUHVKROG03h
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
 
7RQH 'HWHFWRU 6WDWXV00h 7KH WRQH FRHIILFLHQWV DUH FDOFXODWHG DV IROORZV
p 1/4 H VQPG  EQGHH VQPG  EQU E  U 1/4  I  Y
7KH GHIDXOW YDOXHV RQ UHVHW DUH UHSUHVHQWHG LQ 7DEOH 
)UHTXHQF\ 'HWHFWHG +]                
7DEOH  7RQH 'HWHFWRU 'HIDXOW 9DOXHV 7RQH 'HWHFWRU                
7KH WKUHVKROG LV FDOFXODWHG DV IROORZV
6JTGUJQNF  
( NGXGN )  
1/4 
ZKHUH OHYHO LV LQ G%P 7KH GHIDXOW YDOXH IRU WKH WKUHVKROG LV  G%P 7KLV YDOXH LV VHW HYHU\ WLPH %10(+) UHJLVWHU ELWV  /1&' LV VHW XS WR GHWHFW WRQHV ,I WKH XVHU ZLVKHV D GLIIHUHQW YDOXH LW VKRXOG EH UHORDGHG DIWHU %10(+) UHJLVWHU ELWV  /1&' LV VHW WR GHWHFW WRQHV 7R XVH WKH WRQH GHWHFWRUV SHUIRUP WKH IROORZLQJ VWHSV  6HW XS WKH WRQH GHWHFWRU FRHIILFLHQWV 01450154h  6HW %10(+) UHJLVWHU ELWV  /1&' WR WRQH GHWHFW PRGH 02h
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
1RWH 7RQH GHWHFW PRGH LV WKH VDPH PRGH XVHG IRU %LTXDG WRQH GHWHFWRUV EHFDXVH ERWK %LTXDG WRQH GHWHFWRUV DQG WRQH GHWHFWRUV UXQ FRQFXUUHQWO\ $V D UHVXOW WKH KRVW LV DOORZHG WR ORRN IRU LQGLYLGXDO DQVZHU WRQHV DV ZHOO DV FDOOSURJUHVV WRQHV  6HW XS WKH WRQH GHWHFWRU WKUHVKROG &6&6*4'5*  ,QVSHFW WKH WRQH GHWHFWRU VWDWXV  :KHQ WKH GHWHFWLRQ SKDVH LV FRPSOHWH VHW %10(+) UHJLVWHU ELWV  /1&' WR 56#0&$; 00h
6QPG &GVGEVQT %QGHHKEKGPVU 
J J 6QPG 
6QPG &GVGEVQT .GXGNU 
J J .GXGN 
6JTGUJQNF 
J
.GXGN 
6QPG 
%QORCTCVQT
6QPG &GVGEVQT 5VCVWU 
J
)LJXUH  7RQH 'HWHFWRUV
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
&DOO3URJUHVV 0RQLWRULQJ 8VLQJ %LTXDG 7RQH 'HWHFWRUV

 ( C 
 C< 
 C < ) *P   - - (  - D  < - D  < )
7KHUH DUH WZR WKUHVKROG VHWWLQJV DIIHFWLQJ ERWK ELTXDG WRQH GHWHFWRUV 7KH ORFD WLRQV $+37#&1((6*4'5* DQG $+37#&106*4'5* GHILQH WKH RQ DQG RII K\VWHUH VLV SRLQWV ZKHUH OHYHO LV LQ G%P  $+37#&1((6*4'5*052h2)) SRLQW  $+37#&106*4'5*051h21 SRLQW 8VH WKH IROORZLQJ IRUPXOD WR VHW WKH WKUHVKROGV
( NGXGN )  
-
-
6JTGUJQNF  
1/4 

36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
7DEOH  %LTXDG 6HFWLRQ  &RHIILFLHQWV +H[ %DQG +] E   &   & E  $ D  ))& D ))%  D  $
7DEOH  %LTXDG 6HFWLRQ  &RHIILFLHQWV +H[ %DQG +] %   &(   &&' % )(  $ )($ $$ $  )(%& $  $$

6LPXOWDQHRXV 7UDQVPLVVLRQ DQG 'HWHFWLRQ RI 7RQHV
6HWWLQJ %10(+) UHJLVWHU ELWV  /1&' WR 4 HQDEOHV WKH VLPXOWDQHRXV RSHUDWLRQ RI DOO 'LVFUHWH 7RQH 'HWHFWRUV %LTXDG 7RQH 'HWHFWRUV DQG 7RQH *HQHUDWRUV
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(

7DEOH  1RWFK )LOHU &RHIILFLHQWV I +] GHIDXOW         [$ [ [&&$ [&&$ [&&$ [&&$ [&&$ [&&$ [&&$ [&&$ [$ [ [$' [%) [' [)$ [& [ ['$ [%$ [$ [ ['&' [$ [$ [$ [$' [)( [) [) [$ [ ['&) [%&) [& [' [' [() [)& [)$ [$ [ ['&' [$ [$ [$ [$' [)( [) [)
1RWHV )DLOLQJ WR SURJUDP WKH QRWFK ILOWHU WR WKH VDPH IUHTXHQF\ DV WKH WUDQVPLWWHG WRQH ZKHQ %10(+) UHJLVWHU ELWV  /1&' LV 4 VHULRXVO\ UHGXFHV WKH DFFXUDF\ DQG VHQVLWLYLW\ RI WKH GDWD SXPS
V WRQH GHWHFWRUV ,W LV QRW SRVVLEOH WR JHQHUDWH WZR WRQHV VLPXOWDQHRXVO\ ZKHQ %10(+) UHJLVWHU ELWV  /1&' LV 4 ZLWKRXW VHULRXVO\
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
UHGXFLQJ WKH DFFXUDF\ DQG VHQVLWLYLW\ RI WKH GDWD SXPS
V WRQH GHWHFWRUV HYHQ LI WKH QRWFK ILOWHU LV SURJUDPPHG WR UHPRYH RQH RI WKH JHQHUDWHG WRQHV 7KH QRWFK ILOWHU DWWHQXDWHV UHFHLYHG VLJQDOV DW IUHTXHQFLHV FORVH WR WKH QRWFKHG IUHTXHQF\ )RU WKH FRPPRQO\ XVHG FRHIILFLHQW YDOXHV VKRZQ VLJQDOV ZLWKLQ  +] RI WKH QRWFK IUHTXHQF\ DUH DWWHQXDWHG E\  G% RU PRUH VLJQDOV  +] RU PRUH IURP WKH QRWFK IUHTXHQF\ DUH DWWHQXDWHG E\ OHVV WKDQ  G%
'LDOLQJ
7KH GDWD SXPS PD\ EH SURJUDPPHG WR GLDO XVLQJ HLWKHU '70) WRQHV RU PDNH EUHDN SXOVHV %\ GHIDXOW WKH GDWD SXPS LV FRQILJXUHG IRU WRQH '70) GLDOLQJ
7RQH 'LDOLQJ

7DEOH  7RQH 'LDOLQJ 'LJLW      9DOXH     
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
7DEOH  7RQH 'LDOLQJ &RQWLQXHG      
 $ % & '           
x LV WKH '70) ORZ EDQG &6/(.A.'8 WUDQVPLW OHYHO LQ G%P DQG x+b LV WKH '70) KLJK EDQG &6/(*A.'8 WUDQVPLW OHYHO LQ G%P E LV WKH WZLVW LQ G%P
10^(x/20) + 10^((x+b)/20) 36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
7KH YDOXHV IRU PD[LPXP WUDQVPLW OHYHOV '70)OBOHY  '70)KBOHY FRPPRQ WZLVW YDOXHV DUH GHVFULEHG LQ WKH IROORZLQJ WDEOH
7DEOH  0D[LPXP 7UDQVPLW /HYHOV '70)OBOHY    '70)KBOHY [       [E    E   
30720 DW
3XOVH 'LDOLQJ
h 5'3%1706 WR 0176h DQG 5'3%1706 WR 01C20h
0DQXDO +DQGVKDNH 3URFHGXUHV
7KH 9ELV GDWD SXPS VRIWZDUH DOORZV WKH KRVW WR FRQWURO HYHU\ DVSHFW RI WKH KDQGVKDNH SURFHGXUH 7KH KRVW LQVWUXFWV WKH GDWD SXPS ZKLFK VLJQDO WR VHQG DW ZKLFK WLPH 7KH GDWD SXPS VHWV VWDWXV ELWV ZKHQ LW UHFHLYHV VLJQDOV IURP WKH UHPRWH PRGHP 7KH KRVW EHJLQV D PDQXDO KDQGVKDNH E\ VHWWLQJ %10(+) UHJLVWHU ELW 10 /%7% 64. WR 1 WR SUHYHQW WKH GDWD SXPS IURP WUDQVPLWWLQJ LWV RZQ KDQGVKDNH VLJQDOV
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
7KH KRVW PRQLWRUV WKH UHFHLYH VLJQDO VWDWXV ELWV LQ ORFDWLRQ 640%64. DQG WUDQVPLWV LWV RZQ UHVSRQGLQJ VLJQDOV E\ VHWWLQJ 640%64. ELWV 02 7;&75/ WUDQVPLWV WKH IROORZLQJ YDOXHV
7DEOH  6LJQDO 7UDQVPLW 9DOXHV 7UQFWUO 9DOXH         6LJQDO 7UDQVPLWWHG 6LOHQFH  ESV 8QVFUDPEOHG %LQDU\  6  ESV 6FUDPEOHG %LQDU\   ESV 6FUDPEOHG %LQDU\   ESV GDWD PRGH RU )6.  ESV GDWD PRGH  +] WRQH
,Q WKH IROORZLQJ VHFWLRQ FHUWDLQ DFURQ\PV DUH XVHG WR GHQRWH WKH YDULRXV 9ELV KDQGVKDNH VLJQDOV 7KHVH DUH
7DEOH  +DQGVKDNH $FURQ\PV 1DPH 86% 6% 6 0HDQLQJ 8QVFUDPEOHG %LQDU\  6FUDPEOHG %LQDU\  6 6LJQDO
2ULJLQDWLQJ 0RGHP
 7DNH WKH WHOHSKRQH OLQH RIIKRRN DQG GLDO  3URJUDP WKH GLVFUHWH WRQH GHWHFWRUV DQG WKH ELTXDG WRQH GHWHFWRUV IRU DQVZHU WRQHV  +] DQG FDOOSURJUHVV WRQHV  +] /RRN IRU ERWK WKH DQVZHU WRQH DQG FDOOSURJUHVV WRQHV VXFK DV EXV\ WRQHV ULQJ EDFN DQG VR RQ  8SRQ UHFHLYLQJ WKH  +] DQVZHU WRQH VHW %10(+) WR 4409h 9 9ELV RULJLQDWH PDQXDO KDQGVKDNH  :DLW IRU 640%64. ELW 5 75$&'6 WR EH VHW WR  75$ &'6'%6'& FRQWLQXRXVO\ IRU  PVHF  :DLW IRU  PVHF  6HW 640%64. ELWV 02 6:%64. WR  64#05/+6 5 5+)0#. IRU  PVHF
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(

$QVZHULQJ 0RGHP

WUDQVPLW 5$ IRU  PVHF  6HW 640%64. ELW 3 8$+5 WR  IRUFH ZD\ UHFHLYH GHFLVLRQV :DLW IRU  PVHF  6HW 640%64. ELWV 02 6:%64. WR 4 
WUDQVPLW 5$ DW  ESV :DLW IRU  PVHF
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
 6HW 640%64. ELWV 02 6:%64. WR   ESV GDWD PRGH 'DWD LV QRZ EHLQJ WUDQVPLWWHG DQG UHFHLYHG DW  ESV  ,I LQ VWHS  5$ LV UHFHLYHG LQVWHDG RI DQ 6 VLJQDO VHW 640%64. ELWV 02 6:%64. WR  6UDQVPLW 6% IRU  PVHF )URP WKDW SRLQW VHW 640%64. ELWV 02 6:%64. WR   ESV # PRGH 'DWD LV QRZ WUDQVPLWWHG DQG UHFHLYHG DW  ESV
0DNLQJ D 9ELV &RQQHFWLRQ
,Q WKH IROORZLQJ H[DPSOH DOO WLPLQJ LV SHUIRUPHG E\ WKH KRVW
2ULJLQDWLQJ 0RGHP
 7DNH WKH WHOHSKRQH OLQH 1((*11- DQG GLDO  3URJUDP WKH GLVFUHWH WRQH GHWHFWRUV DQG WKH ELTXDG WRQH GHWHFWRUV IRU DQVZHU WRQHV  +] DQG FDOOSURJUHVV WRQHV  +] /RRN IRU WKH DQVZHU WRQH DQG FDOOSURJUHVV WRQHV EXV\ WRQHV ULQJ EDFN HWF  8SRQ UHFHLYLQJ WKH  +] DQVZHU WRQH VHW %10(+) WR 4008h 9ELV RULJLQDWH $IWHU VHWWLQJ &RQILJ WKH KRVW VKRXOG EH SUHSDUHG WR UHFHLYH GDWD IURP WKH UHPRWH PRGHP 7KH GDWD SXPS KROGV WKH UHFHLYHG GDWD WR PDUNV WKDW LV UHFHLYHV QRWKLQJ XQWLO WKH PRGHP LV DEOH WR UHFHLYH GDWD IURP WKH UHPRWH PRGHP  :KHQ WKH GDWD SXPS HVWDEOLVKHV D 9ELV FRQQHFWLRQ DQG LV UHDG\ WR WUDQVPLW GDWD WR WKH UHPRWH PRGHP LW VHWV 5HJ ELW 1 %&'6 WR  'DWD PD\ QRZ EH WUDQVPLWWHG RU UHFHLYHG EHWZHHQ WKH PRGHPV
$QVZHULQJ 0RGHP

36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(

8VLQJ +'/&
7KH GDWD SXPS LQFOXGHV +'/& ILUPZDUH RSHUDWLQJ LQ DOO GDWD PRGHV 7KH +'/& ILUPZDUH SHUIRUPV DOO WKH QHFHVVDU\ RSHUDWLRQV WR IUDPH KRVWVXSSOLHG GDWD LQWR +'/& IRUPDW LQFOXGLQJ DXWRPDWLF RSHQLQJ DQG FORVLQJ IODJ JHQHUDWLRQ ]HUR LQVHU WLRQ DQG GHOHWLRQ IODJ DQG DERUW GHWHFWLRQ DQG &5& FKHFNVXP FRPSXWDWLRQ DQG FKHFNLQJ
+'/& 2SHUDWLRQ
h LV RQH RI WZR +'/& FRQWURO V\PEROV 7KH RWKHU LV DQ DERUW ZKLFK LV DQ\ VHTXHQFH RI FRQVHFXWLYH ELQDU\ V PRUH WKDQ VL[ ELWV ORQJ ,I WKH IUDPHV GR QRW XVH WKH EDQGZLGWK RI WKH GDWD PRGH IRU H[DPSOH ZKHQ WKHUH LV
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(

V KRVW :KHQ D IUDPH LV WR EH FORVHG WKH IUDPH
V WZR &5& FKHFNVXP E\WHV DUH VHQW LPPHGLDWHO\ IROORZLQJ WKH IUDPH GDWD 7KH &5& FKHFNVXP LV FRPSXWHG ZLWKRXW WKH LQVHUWHG ]HURHV 7KH IUDPHV FORVLQJ IODJ LV WUDQVPLWWHG IROORZLQJ WKH &5& 7KLV IODJ PD\ DOVR VHUYH DV WKH RSHQLQJ IODJ RI WKH QH[W IUDPH VDYLQJ EDQGZLGWK
(QDEOLQJ +'/& 2SHUDWLRQ

7UDQVPLWWLQJ

36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
 :KHQ WKH GDWD SXPS EHJLQV VHQGLQJ WKH IUDPH
V FORVLQJ IODJ LW VHWV 5HJ ELW 2 6'0& WR 0 7UDQVPLVVLRQ RI WKH IUDPH LV FRPSOHWH  ELW WLPHV DIWHU WKH GDWD SXPS VHWV 5HJ ELW 7 6'0& WR 0
5HFHLYLQJ
h DQ +'/& IUDPH ZLWK DQ LQFRUUHFW FKHFNVXP ZDV UHFHLYHG
'DWD 3XPS )LUPZDUH 9HUVLRQ 1XPEHU DQG 3DUW 1XPEHU
h LQGLFDWHV YHUVLRQ   5HDG 5$0 ORFDWLRQ  7KLV ORFDWLRQ UHWXUQV WKH SDUW QXPEHU IRU H[DPSOH 02201h IRU D = SDUW
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
6OHHS 0RGH
7KH GDWD SXPS LQFRUSRUDWHV D ORZSRZHU VOHHS PRGH ,Q WKLV PRGH WKH GDWD SXPS FORFN LV VKXW GRZQ HIIHFWLYHO\ VWRSSLQJ WKH SDUW 7R HQWHU 5.''2 PRGH WKH FRQWUROOHU FDQ VHW &RQILJ WR PRGH  7R H[LW 5.''2 PRGH WKH FRQWUROOHU FDQ HLWKHU UHVHW WKH GDWD SXPS DVVHUWLQJ WKH 4'5'6 VLJQDO RU ZULWH DQ\ YDOXH WR WKH #2 UHJLVWHU 7KH KRVW PXVW ZDLW DW OHDVW  PVHF EHIRUH DFFHVVLQJ WKH GDWD SXPS UHJ LVWHUV
7\SLFDO 3HUIRUPDQFH 'DWD
7KH %LW (UURU 5DWH $'4 DQG %ORFN (UURU 5DWH $.'4 FXUYHV LQ )LJXUH  DQG )LJXUH  UHSUHVHQW W\SLFDO SHUIRUPDQFH RYHU D YDULHW\ RI VLJQDO WR QRLVH FRQGL WLRQV 615
9 h   h AQ  AW   r v A# G r  )AA AAAAAS pr r r r v AU r yh r v AG  yAyv )A" Aq  r 7
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@ " 
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@ # 
W! A&  Ai  ( !  W! A(  Ai  ( % 
@ $  $ A & A ( A T Aq I 7 !A !A "
)LJXUH  %LW (UURU 5DWH
1RWH 0RGHPV XVXDOO\ H[KLELW ORZHU ELW HUURU UDWHV UHFHLYLQJ LQ WKH ORZ EDQG DV RSSRVHG WR WKH KLJK EDQG :KHQ DQ DQDORJ OLQN LV FRPSOHWHG WKH $GDSWLYH (TXDOL]HU #'3 LV IUR]HQ 7KH QRLVH OHYHO LV LQFUHDVHG ZLWKRXW PDNLQJ QHZ OLQNV 7KHVH WHVWV ZHUH FRQGXFWHG
36
= 9%,6 'DWD 3XPS ZLWK ,QWHJUDWHG $)(
XVLQJ D &RQVXOWURQLFV 7&6 7HOHSKRQH /LQH 6LPXODWRU DQG D +HZOHWW 3DFNDUG % SURWRFRO DQDO\]HU%(57 WHVWHU XQGHU WKH IROORZLQJ FRQGLWLRQV
7DEOH  3HUIRUPDQFH 7HVWLQJ &RQGLWLRQV /LQH 6LPXODWLRQ 7UDQVPLW /HYHO 5HFHLYH /HYHO 'DWD 7UDQVPLWWHG 1XPEHU RI %LWV 6HQW 1XPEHU RI %ORFNV 6HQW %LWV SHU %ORFN $(4 1RLVH &DOLEUDWLRQ )ODW  G%P  G%P  SVHXGRUDQGRP SDWWHUQ    )UR]HQ DIWHU OLQN HVWDEOLVKPHQW &PHVVDJH
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