
,PDJH &RPSUHVVLRQ DQG WKH 'LVFUHWH &RVLQH 7UDQVIRUP
.HQ &DEHHQ DQG 3HWHU *HQW

0DWK 78
&ROOHJH RI WKH 5HGZRRGV

$EVWUDFW1 7KH PDWKHPDWLFDO HTXDWLRQV RI WKH '&7 DQG LWV XVHV ZLWK LPDJH FRPSUHVVLRQ DUH H[SODLQHG1

,QWURGXFWLRQ
$V RXU XVH RI DQG UHOLDQFH RQ FRPSXWHUV FRQWLQXHV WR JURZ/ VR WRR GRHV RXU QHHG IRU

HIILFLHQW ZD\V RI VWRULQJ ODUJH DPRXQWV RI GDWD1 )RU H[DPSOH/ VRPHRQH ZLWK D ZHE SDJH RU
RQOLQH FDWDORJ ± WKDW XVHV GR]HQV RU SHUKDSV KXQGUHGV RI LPDJHV ± ZLOO PRUH WKDQ OLNHO\ QHHG
WR XVH VRPH IRUP RI LPDJH FRPSUHVVLRQ WR VWRUH WKRVH LPDJHV1 7KLV LV EHFDXVH WKH DPRXQW RI
VSDFH UHTXLUHG WR KROG XQDGXOWHUDWHG LPDJHV FDQ EH SURKLELWLYHO\ ODUJH LQ WHUPV RI FRVW1
)RUWXQDWHO\/ WKHUH DUH VHYHUDO PHWKRGV RI LPDJH FRPSUHVVLRQ DYDLODEOH WRGD\1 7KHVH IDOO LQWR
WZR JHQHUDO FDWHJRULHV= ORVVOHVV DQG ORVV\ LPDJH FRPSUHVVLRQ1 7KH -3(* SURFHVV LV D ZLGHO\
XVHG IRUP RI ORVV\ LPDJH FRPSUHVVLRQ WKDW FHQWHUV DURXQG WKH 'LVFUHWH &RVLQH 7UDQVIRUP1
7KH '&7 ZRUNV E\ VHSDUDWLQJ LPDJHV LQWR SDUWV RI GLIIHULQJ IUHTXHQFLHV1 'XULQJ D VWHS
FDOOHG TXDQWL]DWLRQ/ ZKHUH SDUW RI FRPSUHVVLRQ DFWXDOO\ RFFXUV/ WKH OHVV LPSRUWDQW
IUHTXHQFLHV DUH GLVFDUGHG/ KHQFH WKH XVH RI WKH WHUP ´ORVV\1´ 7KHQ/ RQO\ WKH PRVW LPSRUWDQW
IUHTXHQFLHV WKDW UHPDLQ DUH XVHG UHWULHYH WKH LPDJH LQ WKH GHFRPSUHVVLRQ SURFHVV1 $V D
UHVXOW/ UHFRQVWUXFWHG LPDJHV FRQWDLQ VRPH GLVWRUWLRQ> EXW DV ZH VKDOO VRRQ VHH/ WKHVH OHYHOV RI
GLVWRUWLRQ FDQ EH DGMXVWHG GXULQJ WKH FRPSUHVVLRQ VWDJH1 7KH -3(* PHWKRG LV XVHG IRU ERWK
FRORU DQG EODFN0DQG0ZKLWH LPDJHV/ EXW WKH IRFXV RI WKLV DUWLFOH ZLOO EH RQ FRPSUHVVLRQ RI WKH
ODWWHU1

7KH 3URFHVV
7KH IROORZLQJ LV D JHQHUDO RYHUYLHZ RI WKH -3(* SURFHVV1 /DWHU/ ZH ZLOO WDNH WKH UHDGHU

WKURXJK D GHWDLOHG WRXU RI -3(*¶V PHWKRG VR WKDW D PRUH FRPSUHKHQVLYH XQGHUVWDQGLQJ RI WKH
SURFHVV PD\ EH DFTXLUHG1
41 7KH LPDJH LV EURNHQ LQWR ;[; EORFNV RI SL[HOV1
51 :RUNLQJ IURP OHIW WR ULJKW/ WRS WR ERWWRP/ WKH '&7 LV DSSOLHG WR HDFK EORFN1
61 (DFK EORFN LV FRPSUHVVHG WKURXJK TXDQWL]DWLRQ1
71 7KH DUUD\ RI FRPSUHVVHG EORFNV WKDW FRQVWLWXWH WKH LPDJH LV VWRUHG LQ D GUDVWLFDOO\ UHGXFHG
DPRXQW RI VSDFH1

81 :KHQ GHVLUHG/ WKH LPDJH LV UHFRQVWUXFWHG WKURXJK GHFRPSUHVVLRQ/ D SURFHVV WKDW XVHV WKH
,QYHUVH 'LVFUHWH &RVLQH 7UDQVIRUP +,'&7,1

7KH '&7 (TXDWLRQ
7KH '&7 HTXDWLRQ +(T1 4, FRPSXWHV WKH L/MWK HQWU\ RI WKH '&7 RI DQ LPDJH1
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S�[/\  LV WKH [/\WK HOHPHQW RI WKH LPDJH UHSUHVHQWHG E\ WKH PDWUL[ S1 1 LV WKH VL]H RI WKH
EORFN WKDW WKH '&7 LV GRQH RQ1 7KH HTXDWLRQ FDOFXODWHV RQH HQWU\ +L/MWK, RI WKH WUDQVIRUPHG
LPDJH IURP WKH SL[HO YDOXHV RI WKH RULJLQDO LPDJH PDWUL[1 )RU WKH VWDQGDUG ;[; EORFN WKDW
-3(* FRPSUHVVLRQ XVHV/ 1 HTXDOV ; DQG [ DQG \ UDQJH IURP 3 WR :1 7KHUHIRUH '�L/ M  ZRXOG
EH DV LQ (TXDWLRQ +6,1

'�L/ M  ã 4
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49 6

%HFDXVH WKH '&7 XVHV FRVLQH IXQFWLRQV/ WKH UHVXOWLQJ PDWUL[ GHSHQGV RQ WKH KRUL]RQWDO/
GLDJRQDO/ DQG YHUWLFDO IUHTXHQFLHV1 7KHUHIRUH DQ LPDJH EODFN ZLWK D ORW RI FKDQJH LQ
IUHTXHQF\ KDV D YHU\ UDQGRP ORRNLQJ UHVXOWLQJ PDWUL[/ ZKLOH DQ LPDJH PDWUL[ RI MXVW RQH
FRORU/ KDV D UHVXOWLQJ PDWUL[ RI D ODUJH YDOXH IRU WKH ILUVW HOHPHQW DQG ]HURHV IRU WKH RWKHU
HOHPHQWV1

7KH '&7 0DWUL[
7R JHW WKH PDWUL[ IRUP RI (TXDWLRQ +4,/ ZH ZLOO XVH WKH IROORZLQJ HTXDWLRQ

7L/M ã
4
1

LI L ã 3

5
1 FRV

�5Mò4 L=
51 LI L â 3

7

)RU DQ ;[; EORFN LW UHVXOWV LQ WKLV PDWUL[=

7 ã

16869 16869 16869 16869 16869 16869 16869 16869
17<37 1748: 15::; 13<:8 "13<:8 "15::; "1748: "17<37
1794< 14<46 "14<46 "1794< "1794< "14<46 14<46 1794<
1748: "13<:8 "17<37 "15::; 15::; 17<37 13<:8 "1748:
16869 "16869 "16869 16869 16869 "16869 "16869 16869
15::; "17<37 13<:8 1748: "1748: "13<:8 17<37 "15::;
14<46 "1794< 1794< "14<46 "14<46 1794< "1794< 14<46
13<:8 "15::; 1748: "17<37 17<37 "1748: 15::; "13<:8

7KH ILUVW URZ +L ã 4, RI WKH PDWUL[ KDV DOO WKH HQWULHV HTXDO WR 42 ; DV H[SHFWHG IURP
(TXDWLRQ +7,1

7KH FROXPQV RI 7 IRUP DQ RUWKRQRUPDO VHW/ VR 7 LV DQ RUWKRJRQDO PDWUL[1 :KHQ GRLQJ
WKH LQYHUVH '&7 WKH RUWKRJRQDOLW\ RI 7 LV LPSRUWDQW/ DV WKH LQYHUVH RI 7 LV 7U ZKLFK LV HDV\ WR
FDOFXODWH1

'RLQJ WKH '&7 RQ DQ å[å %ORFN
%HIRUH ZH EHJLQ/ LW VKRXOG EH QRWHG WKDW WKH SL[HO YDOXHV RI D EODFN0DQG0ZKLWH LPDJH

UDQJH IURP 3 WR 588 LQ VWHSV RI 4/ ZKHUH SXUH EODFN LV UHSUHVHQWHG E\ 3/ DQG SXUH ZKLWH E\
5881 7KXV LW FDQ EH VHHQ KRZ D SKRWR/ LOOXVWUDWLRQ/ HWF1 FDQ EH DFFXUDWHO\ UHSUHVHQWHG E\ WKHVH
589 VKDGHV RI JUD\1

6LQFH DQ LPDJH FRPSULVHV KXQGUHGV RU HYHQ WKRXVDQGV RI ;[; EORFNV RI SL[HOV/ WKH
IROORZLQJ GHVFULSWLRQ RI ZKDW KDSSHQV WR RQH ;[; EORFN LV D PLFURFRVP RI WKH -3(* SURFHVV>
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ZKDW LV GRQH WR RQH EORFN RI LPDJH SL[HOV LV GRQH WR DOO RI WKHP/ LQ WKH RUGHU HDUOLHU
VSHFLILHG1

1RZ/ OHW¶V VWDUW ZLWK D EORFN RI LPDJH0SL[HO YDOXHV1 7KLV SDUWLFXODU EORFN ZDV FKRVHQ
IURP WKH YHU\ XSSHU0 OHIW0KDQG FRUQHU RI DQ LPDJH1

2ULJLQDO ã

487 456 456 456 456 456 456 469
4<5 4;3 469 487 487 487 469 443
587 4<; 487 487 4;3 487 456 456
56< 4;3 469 4;3 4;3 499 456 456
4;3 487 469 49: 499 47< 469 469
45; 469 456 469 487 4;3 4<; 487
456 438 443 47< 469 469 4;3 499
443 469 456 456 456 469 487 469

%HFDXVH WKH '&7 LV GHVLJQHG WR ZRUN RQ SL[HO YDOXHV UDQJLQJ IURP 045; WR 45:/ WKH
RULJLQDO EORFN LV ´OHYHOHG RII´ E\ VXEWUDFWLQJ 45; IURP HDFK HQWU\1 7KLV UHVXOWV LQ WKH
IROORZLQJ PDWUL[1

0 ã

59 "8 "8 "8 "8 "8 "8 ;
97 85 ; 59 59 59 ; "4;
459 :3 59 59 85 59 "8 "8
444 85 ; 85 85 6; "8 "8
85 59 ; 6< 6; 54 ; ;
3 ; "8 ; 59 85 :3 59
"8 "56 "4; 54 ; ; 85 6;
"4; ; "8 "8 "8 ; 59 ;

:H DUH QRZ UHDG\ WR SHUIRUP WKH 'LVFUHWH &RVLQH 7UDQVIRUP/ ZKLFK LV DFFRPSOLVKHG E\
PDWUL[ PXOWLSOLFDWLRQ1

' ã 707 U 8

,Q (TXDWLRQ +8, PDWUL[ 0 LV ILUVW PXOWLSOLHG RQ WKH OHIW E\ WKH '&7 PDWUL[ 7 IURP WKH
SUHYLRXV VHFWLRQ> WKLV WUDQVIRUPV WKH URZV1 7KH FROXPQV DUH WKHQ WUDQVIRUPHG E\ PXOWLSO\LQJ
RQ WKH ULJKW E\ WKH WUDQVSRVH RI WKH '&7 PDWUL[1 7KLV \LHOGV WKH IROORZLQJ PDWUL[1
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' ã

49516 7319 5313 :516 6316 4518 "4<1: "4418
6318 43;17 4318 6516 5:1: "4818 4;17 "513
"<714 "9314 4516 "7617 "6416 914 "616 :14
"6;19 ";617 "817 "5515 "4618 4818 "416 618
"6416 4:1< "818 "4517 4716 "913 4418 "913
"31< "441; 451; 315 5;14 4519 ;17 51<
719 "517 4515 919 "4;1: "451; :1: 4513

"4313 4415 :1; "4916 5418 313 81< 431:

7KLV EORFN PDWUL[ QRZ FRQVLVWV RI 97 '&7 FRHIILFLHQWV/ FLM/ ZKHUH L DQG M UDQJH IURP 3 WR
:1 7KH WRS0OHIW FRHIILFLHQW/ F33/ FRUUHODWHV WR WKH ORZ IUHTXHQFLHV RI WKH RULJLQDO LPDJH EORFN1
$V ZH PRYH DZD\ IURP F33 LQ DOO GLUHFWLRQV/ WKH '&7 FRHIILFLHQWV FRUUHODWH WR KLJKHU DQG
KLJKHU IUHTXHQFLHV RI WKH LPDJH EORFN/ ZKHUH F:: FRUUHVSRQGV WR WKH KLJKHVW IUHTXHQF\1 ,W LV
LPSRUWDQW WR QRWH WKDW WKH KXPDQ H\H LV PRVW VHQVLWLYH WR ORZ IUHTXHQFLHV/ DQG UHVXOWV IURP
WKH TXDQWL]DWLRQ VWHS ZLOO UHIOHFW WKLV IDFW1

4XDQWL]DWLRQ
2XU ;[; EORFN RI '&7 FRHIILFLHQWV LV QRZ UHDG\ IRU FRPSUHVVLRQ E\ TXDQWL]DWLRQ1 $

UHPDUNDEOH DQG KLJKO\ XVHIXO IHDWXUH RI WKH -3(* SURFHVV LV WKDW LQ WKLV VWHS/ YDU\LQJ OHYHOV
RI LPDJH FRPSUHVVLRQ DQG TXDOLW\ DUH REWDLQDEOH WKURXJK VHOHFWLRQ RI VSHFLILF TXDQWL]DWLRQ
PDWULFHV1 7KLV HQDEOHV WKH XVHU WR GHFLGH RQ TXDOLW\ OHYHOV UDQJLQJ IURP 4 WR 433/ ZKHUH 4
JLYHV WKH SRRUHVW LPDJH TXDOLW\ DQG KLJKHVW FRPSUHVVLRQ/ ZKLOH 433 JLYHV WKH EHVW TXDOLW\
DQG ORZHVW FRPSUHVVLRQ1 $V D UHVXOW/ WKH TXDOLW\2FRPSUHVVLRQ UDWLR FDQ EH WDLORUHG WR VXLW
GLIIHUHQW QHHGV1

6XEMHFWLYH H[SHULPHQWV LQYROYLQJ WKH KXPDQ YLVXDO V\VWHP KDYH UHVXOWHG LQ WKH -3(*
VWDQGDUG TXDQWL]DWLRQ PDWUL[1 :LWK D TXDOLW\ OHYHO RI 83/ WKLV PDWUL[ UHQGHUV ERWK KLJK
FRPSUHVVLRQ DQG H[FHOOHQW GHFRPSUHVVHG LPDJH TXDOLW\1

483 ã

49 44 43 49 57 73 84 94
45 45 47 4< 59 8; 93 88
47 46 49 57 73 8: 9< 89
47 4: 55 5< 84 ;: ;3 95
4; 55 6: 89 9; 43< 436 ::
57 68 88 97 ;4 437 446 <5
7< 97 :; ;: 436 454 453 434
:5 <5 <8 <; 445 433 436 <<

,I/ KRZHYHU/ DQRWKHU OHYHO RI TXDOLW\ DQG FRPSUHVVLRQ LV GHVLUHG/ VFDODU PXOWLSOHV RI WKH
-3(* VWDQGDUG TXDQWL]DWLRQ PDWUL[ PD\ EH XVHG1 )RU D TXDOLW\ OHYHO JUHDWHU WKDQ 83 +OHVV
FRPSUHVVLRQ/ KLJKHU LPDJH TXDOLW\,/ WKH VWDQGDUG TXDQWL]DWLRQ PDWUL[ LV PXOWLSOLHG E\
+4330TXDOLW\ OHYHO,2831 )RU D TXDOLW\ OHYHO OHVV WKDQ 83 +PRUH FRPSUHVVLRQ/ ORZHU LPDJH
TXDOLW\,/ WKH VWDQGDUG TXDQWL]DWLRQ PDWUL[ LV PXOWLSOLHG E\ 832TXDOLW\ OHYHO1 7KH VFDOHG
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TXDQWL]DWLRQ PDWUL[ LV WKHQ URXQGHG DQG FOLSSHG WR KDYH SRVLWLYH LQWHJHU YDOXHV UDQJLQJ IURP
4 WR 5881 )RU H[DPSOH/ WKH IROORZLQJ TXDQWL]DWLRQ PDWULFHV \LHOG TXDOLW\ OHYHOV RI 43 DQG <31

443 ã

;3 93 83 ;3 453 533 588 588
88 93 :3 <8 463 588 588 588
:3 98 ;3 453 533 588 588 588
:3 ;8 443 478 588 588 588 588
<3 443 4;8 588 588 588 588 588
453 4:8 588 588 588 588 588 588
578 588 588 588 588 588 588 588
588 588 588 588 588 588 588 588

4<3 ã

6 5 5 6 8 ; 43 45
5 5 6 7 8 45 45 44
6 6 6 8 ; 44 47 44
6 6 7 9 43 4: 49 45
7 7 : 44 47 55 54 48
8 : 44 46 49 45 56 4;
43 46 49 4: 54 57 57 54
47 4; 4< 53 55 53 53 53

4XDQWL]DWLRQ LV DFKLHYHG E\ GLYLGLQJ HDFK HOHPHQW LQ WKH WUDQVIRUPHG LPDJH PDWUL[ ' E\
WKH FRUUHVSRQGLQJ HOHPHQW LQ WKH TXDQWL]DWLRQ PDWUL[/ DQG WKHQ URXQGLQJ WR WKH QHDUHVW
LQWHJHU YDOXH1 )RU WKH IROORZLQJ VWHS/ TXDQWL]DWLRQ PDWUL[ 483 LV XVHG1

&L/ M ã URXQG
'L/ M
4L/ M

9

& ã

43 7 5 8 4 3 3 3
6 < 4 5 4 3 3 3
": "8 4 "5 "4 3 3 3
"6 "8 3 "4 3 3 3 3
"5 4 3 3 3 3 3 3
3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3

5HFDOO WKDW WKH FRHIILFLHQWV VLWXDWHG QHDU WKH XSSHU0OHIW FRUQHU FRUUHVSRQG WR WKH ORZHU
IUHTXHQFLHV ± WR ZKLFK WKH KXPDQ H\H LV PRVW VHQVLWLYH ± RI WKH LPDJH EORFN1 ,Q DGGLWLRQ/ WKH
]HURV UHSUHVHQW WKH OHVV LPSRUWDQW/ KLJKHU IUHTXHQFLHV WKDW KDYH EHHQ GLVFDUGHG/ JLYLQJ ULVH WR
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WKH ORVV\ SDUW RI FRPSUHVVLRQ1 $V PHQWLRQHG HDUOLHU/ RQO\ WKH UHPDLQLQJ QRQ]HUR FRHIILFLHQWV
ZLOO EH XVHG WR UHFRQVWUXFW WKH LPDJH1 ,W LV DOVR LQWHUHVWLQJ WR QRWH WKH HIIHFW RI GLIIHUHQW
TXDQWL]DWLRQ PDWULFHV> XVH RI 443 ZRXOG JLYH & VLJQLILFDQWO\ PRUH ]HURV/ ZKLOH 4<3 ZRXOG
UHVXOW LQ YHU\ IHZ ]HURV1

&RGLQJ
7KH TXDQWL]HG PDWUL[ & LV QRZ UHDG\ IRU WKH ILQDO VWHS RI FRPSUHVVLRQ1 %HIRUH VWRUDJH/

DOO FRHIILFLHQWV RI & DUH FRQYHUWHG E\ DQ HQFRGHU WR D VWUHDP RI ELQDU\ GDWD +34434344111,1
,Q0GHSWK FRYHUDJH RI WKH FRGLQJ SURFHVV LV EH\RQG WKH VFRSH RI WKLV DUWLFOH1 +RZHYHU/ ZH FDQ
SRLQW RXW RQH NH\ DVSHFW WKDW WKH UHDGHU LV VXUH WR DSSUHFLDWH1 $IWHU TXDQWL]DWLRQ/ LW LV TXLWH
FRPPRQ IRU PRVW RI WKH FRHIILFLHQWV WR HTXDO ]HUR1 -3(* WDNHV DGYDQWDJH RI WKLV E\
HQFRGLQJ TXDQWL]HG FRHIILFLHQWV LQ WKH ]LJ0]DJ VHTXHQFH VKRZQ LQ )LJXUH 41 7KH DGYDQWDJH
OLHV LQ WKH FRQVROLGDWLRQ RI UHODWLYHO\ ODUJH UXQV RI ]HURV/ ZKLFK FRPSUHVV YHU\ ZHOO1 7KH
VHTXHQFH LQ )LJXUH 4 +7[7, FRQWLQXHV IRU WKH HQWLUH ;[; EORFN1

)LJXUH 4

'HFRPSUHVVLRQ
5HFRQVWUXFWLRQ RI RXU LPDJH EHJLQV E\ GHFRGLQJ WKH ELW VWUHDP UHSUHVHQWLQJ WKH

TXDQWL]HG PDWUL[ &1 (DFK HOHPHQW RI & LV WKHQ PXOWLSOLHG E\ WKH FRUUHVSRQGLQJ HOHPHQW RI
WKH TXDQWL]DWLRQ PDWUL[ RULJLQDOO\ XVHG1

5L/ M ã 4L/ M � &L/ M :
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5 ã

493 77 53 ;3 57 3 3 3
69 43; 47 6; 59 3 3 3
"<; "98 49 "7; "73 3 3 3
"75 ";8 3 "5< 3 3 3 3
"69 55 3 3 3 3 3 3
3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3

7KH ,'&7 LV QH[W DSSOLHG WR PDWUL[ 5/ ZKLFK LV URXQGHG WR WKH QHDUHVW LQWHJHU1 )LQDOO\/
45; LV DGGHG WR HDFK HOHPHQW RI WKDW UHVXOW/ JLYLQJ XV WKH GHFRPSUHVVHG -3(* YHUVLRQ 1 RI
RXU RULJLQDO ;[; LPDJH EORFN 01

1 ã URXQG�7 U 5 7  ò 45; ;

&RPSDULVRQ RI 0DWULFHV
/HW XV QRZ VHH KRZ WKH -3(* YHUVLRQ RI RXU RULJLQDO SL[HO EORFN FRPSDUHV1

2ULJLQDO ã

487 456 456 456 456 456 456 469
4<5 4;3 469 487 487 487 469 443
587 4<; 487 487 4;3 487 456 456
56< 4;3 469 4;3 4;3 499 456 456
4;3 487 469 49: 499 47< 469 469
45; 469 456 469 487 4;3 4<; 487
456 438 443 47< 469 469 4;3 499
443 469 456 456 456 469 487 469

'HFRPSUHVVHG ã

47< 467 44< 449 454 459 45: 45;
537 49; 473 477 488 483 468 458
586 4<8 488 499 4;6 498 464 444
578 4;8 47; 499 4;7 493 457 43:
4;; 47< 465 488 4:5 48< 474 469
465 456 458 476 493 499 49; 4:4
43< 44< 459 45; 46< 48; 49; 499
444 45: 45: 447 44; 474 47: 468

7KLV LV D UHPDUNDEOH UHVXOW/ FRQVLGHULQJ WKDW QHDUO\ :3( RI WKH '&7 FRHIILFLHQWV ZHUH
GLVFDUGHG SULRU WR LPDJH EORFN GHFRPSUHVVLRQ2UHFRQVWUXFWLRQ1 *LYHQ WKDW VLPLODU UHVXOWV ZLOO
RFFXU ZLWK WKH UHVW RI WKH EORFNV WKDW FRQVWLWXWH WKH HQWLUH LPDJH/ LW VKRXOG EH QR VXUSULVH WKDW
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WKH -3(* LPDJH ZLOO EH VFDUFHO\ GLVWLQJXLVKDEOH IURP WKH RULJLQDO1 5HPHPEHU/ WKHUH DUH 589
SRVVLEOH VKDGHV RI JUD\ LQ D EODFN0DQG0ZKLWH SLFWXUH/ DQG D GLIIHUHQFH RI/ VD\/ 43/ LV EDUHO\
QRWLFHDEOH WR WKH KXPDQ H\H1

3HSSHU ([DPSOH
:H FDQ GR WKH '&7 DQG TXDQWL]DWLRQ SURFHVV RQ WKH SHSSHUV LPDJH1

)LJXUH 5 ± 3HSSHUV

(DFK HLJKW E\ HLJKW EORFN LV KLW ZLWK WKH '&7/ UHVXOWLQJ LQ WKH LPDJH VKRZQ LQ )LJXUH 61

)LJXUH 6 ± '&7 RI 3HSSHUV

(DFK HOHPHQW LQ HDFK EORFN RI WKH LPDJH LV WKHQ TXDQWL]HG XVLQJ D TXDQWL]DWLRQ PDWUL[ RI
TXDOLW\ OHYHO 831 $W WKLV SRLQW PDQ\ RI WKH HOHPHQWV EHFRPH ]HURHG RXW/ DQG WKH LPDJH WDNHV
XS PXFK OHVV VSDFH WR VWRUH1
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)LJXUH 7 ± 4XDQWL]HG '&7 RI 3HSSHUV

7KH LPDJH FDQ QRZ EH GHFRPSUHVVHG XVLQJ WKH LQYHUVH GLVFUHWH FRVLQH WUDQVIRUP1 $W TXDOLW\
OHYHO 83 WKHUH LV DOPRVW QR YLVLEOH ORVV LQ WKLV LPDJH/ EXW WKHUH LV KLJK FRPSUHVVLRQ1 $W ORZHU
TXDOLW\ OHYHOV/ WKH TXDOLW\ JRHV GRZQ E\ D ORW/ EXW WKH FRPSUHVVLRQ GRHV QRW LQFUHDVH YHU\
PXFK1

)LJXUH 8 ± 2ULJLQDO 3HSSHUV )LJXUH 9 ± 4XDOLW\ 83 ± ;7( =HURV



)LJXUH : ± 4XDOLW\ 53 ± <4( =HURV )LJXUH ; ± 4XDOLW\ 43 ± <7( =HURV

0RUH ([DPSOHV
:H FDQ VHH ZKDW WKH FRPSUHVVLRQ GRHV WR RWKHU LPDJHV1 +LJK FRQWUDVW LPDJHV/ RU LPDJHV

ZLWK D ORW RI KLJK IUHTXHQFLHV GR QRW FRPSUHVV DV ZHOO DV VPRRWK/ ORZ IUHTXHQF\ LPDJHV1

)LJXUH < ± 2ULJLQDO )LJXUH 43 ± 4XDOLW\ 48 ± <3( =HURV



)LJXUH 44 ± 2ULJLQDO )LJXUH 45 ± 4XDOLW\ 48 ± ;;( =HURV

%LEOLRJUDSK\

S .HVDYDQ/ +DUHHVK1 &KRRVLQJ D '&7 4XDQWL]DWLRQ 0DWUL[ IRU -3(* (QFRGLQJ1:HE SDJH1
KWWS=22ZZZ0LVH16WDQIRUG1('82FODVV2HH6<5F2GHPRV2NHVDYDQ2

S 0F*RZDQ/ -RKQ1 7KH 'LVFUHWH &RVLQH 7UDQVIRUP1:HE SDJH1
KWWS=22ZZZ1UDKXO1QHW2MIP2GFW1KWPO

S :DOODFH/ *UHJRU\ .1 7KH -3(* 6WLOO 3LFWXUH &RPSUHVVLRQ 6WDQGDUG1 3DSHU VXEPLWWHG LQ
'HFHPEHU 4<<4 IRU SXEOLFDWLRQ LQ ,((( 7UDQVDFWLRQV RQ &RQVXPHU (OHFWURQLFV1

S :ROIJDQJ/ 5D\1 -3(* 7XWRULDO1:HE SDJH1
KWWS=22ZZZ1LPDJLQJ1RUJ2WXWRULDO2MSHJWXW41KWPO

S 2XU VSHFLDO WKDQNV WR 'DYLG $UQROG/ PDWK LQVWUXFWRU H[WUDRUGLQDLUH1




