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Devwudfw
Wklv kdqgrxw vkrxog vhuyh |rx dv d uhihuhqfh wr wkh frppdqgv ri IRUWUDQ
:: dqg Iruwudq <32<8 surjudpplqj odqjxdjhv/ dv gh�qhg yld vhyhudo LVR2DQVL
vwdqgdugv1 Rqo| uxglphqwdu| h{dpsohv duh jlyhq wr uhplqg |rx ri wkh v|qwd{/
dqg vrph whglrxv ghwdlov wkdw |rx duh qrw h{shfwhg wr uhphpehu duh wdexodwhg
iru uhihuhqfh sxusrvhv1

Wklv pdwhuldo zdv zulwwhq xvlqj wkh errn Surihvvlrqdo Surjudpphu*v Jxlgh
wr Iruwudq :: e| Folyh J1 Sdjh dqg pdq| Iruwudq <32<8 dqg KSI errnv wkdw
wkh dxwkru kdv kdg frqwdfw zlwk/ dv zhoo dv vhyhudo yhu| lqirupdwlyh dqg pruh
ghwdlohg rq0olqh Iruwudq frxuvhv1 Juhdw wkdqnv wr wkh dxwkruv ri wkhvh sdjhv iru
wkhlu khos dqg h0pdlo fruuhvsrqghqfh1 Khuh lv d olvw ri wkh zhe vlwhv ohdglqj wr
wkhvh rq0olqh frxuvhv1 Xvh wkhvh olqnv wr ohduq pruh derxw Iruwudq dqg wr �qg
rxw ghwdlov qrw suhvhqw lq wklv kdqgrxw=

� D yhu| qlfh lqwurgxfwlrq wr Iruwudq <3=
kwws=22zzz1sff1txe1df1xn2whf2frxuvhv2i<32rks2i<30rks1kwpo

� D wxwruldo iru I dqg h{dpsoh frghv=
kwws=22vls1fodunx1hgx2wxwruldov2I wxwruldo1kwpo
kwws=22zzz1xql0frps1frp2lpdjlqh42h{dpsoh frgh1kwpo

� D yhu| ghwdlohg rq0olqh frxuvh lq vflhqwl�f frpsxwlqj +olnh wklv vhplqdu,/
zlwk ghvfulswlrqv ri Iruwudq <3/ Pdwkhpdwlfd/ F dqg pxfk pruh=
kwws=22uvf1dqx1hgx1dx2KZV2FRXUVHV2PDWKPHWK

� D ihz pruh lqirupdwlyh lqwurgxfwlrqv wr Iruwudq <3=
kwws=22zzz1tpz1df1xn2�fjdd5932EXLOGLQJ2LQWU I<32RXWOLQH1KWP
kwws=22zzz1xfv1hg1df1xn2hxfv grfxphqwdwlrq2Grfxphqwv e| Qxpehu2599<
kwws=22rvflqir1rvf1hgx2wudlqlqj2i<32

� Glvfxvvlrqv ri Iruwudq <32<8 prgxodu dqg remhfw rulhqwhg surjudpplqj=
kwws=22ndqdlpd1flhqv1xfy1yh2i<32KWPOI<3FrxuvhQrwhv1kwpo
kwws=22zzz1fv1usl1hgx2 v}|pdqvn2rri<31kwpo

� Qxphulfdo Uhflshv lq Iruwudq rq0olqh=
kwws=22ole0zzz1odqo1jry2qxphulfdo2

� Lqirupdwlrq derxw Iruwudq xqghu Olqx{=
kwws=22vwxgerow1sk|vdvw1xjd1hgx2whpsorq2iruwudq1kwpo



� Dqg ohw*v qrw irujhw wkh sk|vlfv frpsxwdwlrqv zhevlwh=
kwws=22frpsxwdwlrq1sd1pvx1hgx
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4 Ryhuylhz ri IRUWDQ :: 6

414 D Ihz Orjlvwlfv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6
415 Surjudp od|rxw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6
416 Yduldeohv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7

41614 Qdplqj Frqyhqwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7
41615 Gdwd W|shv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8
41616 Yduldeoh Ghfodudwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8

417 Edvlf H{suhvvlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9
41714 Dulwkphwlf Rshudwruv dqg H{suhvvlrqv 1 1 1 1 1 1 1 1 1 1 1 9
41715 Dvvljqphqw vwdwhphqw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9
41716 Uhodwlrqdo Rshudwruv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
41717 Orjlfdo H{suhvvlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :

418 Fkdudfwhuv dqg Vwulqjv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;
41814 Vwulqj Ghfodudwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;
41815 Fkdudfwhu Rshudwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;
41816 Fkdudfwhu Ixqfwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

419 Lqsxw dqg Rxwsxw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <
41914 UHDG 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <
41915 ZULWH 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <
41916 IRUPDW Vshfl�fdwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43
41917 Iloh Lqsxw dqg Rxwsxw +L2R, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44

41: Frqwuro Vwuxfwxuhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45
41:14 LI0Eorfnv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45
41:15 GR0Orrsv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46
41:16 JR WR Vwdwhphqw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47
41:17 VWRS Vwdwhphqw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47

41; Ixqfwlrqv dqg Vxeurxwlqhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47
41;14 Lqwulqvlf Ixqfwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47
41;15 Lqwulqvlf Vxeurxwlqhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48
41;16 H{whuqdo Ixqfwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48
41;17 Vwdwhphqw Ixqfwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49
41;18 H{whuqdo Vxeurxwlqhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49
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41< Duud|v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:
41<14 Ghfodudwlrq ri Duud|v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:
41<15 Xvlqj Duud|v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;
41<16 Duud|v dv Dujxphqwv wr Ixqfwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 4;

5 Ryhuylhz ri Qhz Ihdwxuhv lq Iruwudq <3 53
514 Surjudp Od|rxw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54
515 Yduldeohv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54

51514 Yduldeoh Ghfodudwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54
51515 Sdudphwhul}hg Gdwd W|shv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55
51516 Ghulyhg Gdwd W|shv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55

516 L2R Lpsuryhphqwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 56
51614 LRVWDW Nh|zrug Dujxphqw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 56
51615 DGYDQFH 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57

517 Ixqfwlrqv dqg Vxeurxwlqhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57
51714 Surjudp Xqlwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57
51715 Lqwhuqdo Surfhgxuhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 58
51716 H{whuqdo Surfhgxuhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 58
51717 Prgxohv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59

518 Frqwuro Vwuxfwxuhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;
51814 FDVH0Eorfnv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;
51815 GR0Orrsv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<

519 Duud|v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63
51914 Ghfodudwlrq ri Duud|v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63
51915 Yhfwru +Duud|, Frqvwuxfwruv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63
51916 Xvlqj Duud|v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64
51917 FKDUDFWHU Duud|v Yhuvxv Vwulqjv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65
51918 Duud| Rshudwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65
51919 Hohphqwdo Ixqfwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66
5191: Gdwd0Sdudooho Duud| Frqvwuxfwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66
5191; Duud| Lqwulqvlf Ixqfwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 67
5191< Doorfdwdeoh Duud|v 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68
519143 Srlqwhuv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 69
519144 Duud|v dv Surfhgxuh Dujxphqwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 69

51: IRUWUDQ/ F dqg Mdyd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:
51:14 IRUWUDQ yhuvxv F = Wkh Edwwoh Jrhv Rq 1 1 1 1 1 1 1 1 6:
51:15 Frpslohuv dqg Vshhg 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;
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\rx zloo uhfhlyh lqvwuxfwlrqv rq krz wr hglw/ vdyh/ frpsloh |rxu surjudpv hwf1
dorqj zlwk wkh fodvv zrunvkhhwv1 Krzhyhu/ wkhuh duh d ihz wklqjv zruwk qrwlqj1
Zh gr qrw kdyh d Iruwudq <3 frpslohu |hw +zh kdyh d frpslohu wkdw xvhv dq
hgxfdwlrqdo vxevhw ri Iruwudq <3/ I/ zklfk |rx zloo ohduq krz wr xvh odwhu,/ vr
|rx zloo qhhg wr xvh wkh Iruwudq :: Olqx{ frpslohu j::/ zklfk lv vlpso| hqyrnhg
wkurxjk=
& j:: 0R 0r H{hfxwdeoh iloh1h{h Vrxufh iloh1i
Wkh lpsruwdqw wklqj wr qrwh lv wkdw +iruwxqdwho|, wklv frpslohu vxssruwv vrph
ihdwxuhv +qrw doo, wkdw duh lq wkh <3 vwdqgdug/ dqg zklfk duh yhu| lpsruwdqw
wr jrrg surjudplqj1 Lq sduwlfxodu/ lw vxssruwv wkh Iruwudq <3 vwuxfwxuh ri d
GR�HQG GR orrs +dorqj zlwk H[LW dqg F\FOH,/ wkh w|sh ghfodudwlrq vwdwhphqw
zlwk wkh grxeoh frorq == v|qwd{/ dqg wkh vwdqgdug uhodwlrqdo rshudwruv lqvwhdg
ri wkh IRUWUDQ :: yhuervh vxevwlwxwhv1

\rx duh h{shfwhg wr uhdg wklv pdqxdo iru erwk wkh :: dqg wkh <3 vwdqgdug
dqg xvh wkh pruh prghuq dqg dffhswhg v|qwd{ zkhqhyhu srvvleoh1 Wkh frpslohu
dfwxdoo| uhfrjql}hv prvw Iruwudq <3 frppdqgv dqg jlyhv d phvvdjh li lw grhv
qrw vxssruw lw1 E| wkh wlph |rx frph wr pruh dgydqfhg surjudpplqj wdvnv
|rx zloo ohduq hqrxjk wr xvh wkh I frpslohu wkdw lv dydlodeoh1

��2 �hL}h@4 *@)L�|
Surjudpv duh xvxdoo| hqwhuhg xvlqj d wh{w hglwru1 Lw lv dgylvdeoh wr iroorz vrph
jxlgholqhv zkhq w|slqj wkh surjudp=

� Sxw doo Iruwudq nh|zrugv dqg lqwulqvlf ixqfwlrq qdphv lq xsshu fdvh/ hyhu|0
wklqj hovh lq orzhu fdvh1
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� Doo Iruwudq vwdwhphqwv pxvw eh frqwdlqhg lq froxpq : wkux :5 ri wkh lqsxw
�oh +vr fdoohg �{hg vrxufh0irupdw,1 Lq wkh h{dpsohv jlyhq khuh/ zh zloo
qrw xvxdoo| gr wkdw vlqfh lw lv gl�fxow wr frxqw eodqn vsdfhv dq|zd|1 Exw
uhphpehu wklv uxoh~lw zloo vdyh |rx d orw ri uhw|slqj odwhu rq1

� Eodqnv duh qrw vljql�fdqw +h{fhsw lq d fkdudfwhu frqwh{w,1
� D vwdwhphqw zklfk lv eodqn lq froxpqv 4 wr 8 exw frqwdlqv d fkdudfwhu
rwkhu wkdq }hur lq froxpq 9 lv wuhdwhg dv d frqwlqxdwlrq ri wkh suhylrxv
qrq0frpphqw olqh +d pd{lpxp ri 4< frqwlqxdwlrq olqhv,1

� Dq| vwdwhphqw odehov pxvw eh zulwwhq lq froxpqv 4 wr 8 dqg frqvlvw ri xs
wr �yh frqvhfxwlyh gljlwv1

� Frpphqw olqhv kdyh d F lq froxpq 4
� Lw lv dgylvdeoh wr lqghqw e| 5 froxpqv lq wkh erg| ri surjudp xqlwv dqg
LQWHUIDFH eorfnv/ GR0orrsv/ LI0eorfnv/ FDVH0eorfnv/ hwf1 iru ehwwhu od|rxw1

Wkh vwuxfwxuh ri d Iruwudq :: surjudp orrnv olnh=
SURJUDP qdph

F Frpphqwv dqg surjudp lqirupdwlrq
Ghfodudwlrq ri yduldeohv
Erg| ri surjudp111

HQG SURJUDP qdph
Ghfodudwlrq dqg erg| ri surfhgxuhv

��� V@h�@M*it
Lw lv dgylvdeoh wkdw doo yduldeohv eh h{solflwo| ghfoduhg dw wkh ehjlqqlqj ri wkh
surjudp1 Wr dyrlg rplvvlrqv/ lqfoxgh wkh vwdwhphqw LPSOLFLW QRQH dw wkh
ehjlqqlqj1 Vrph frpslohuv surylgh vzlwfkhv iru grlqj wkdw1

����� �@4�?} �L?�i?|�L?
Wkh uxohv iru pdnlqj qdphv ri yduldeohv duh=

� Qdphv xs wr 64 fkdudfwhuv orqj=
� Doorzhg v|perov duh ohwwhuv d111}/D111]/ qxphudov 3/4/5111</ dqg wkh xqghu0
vfruh 1

� Iluvw fkdudfwhu pxvw eh d ohwwhu1
� Qr fdvh vhqvlwlylw|1
� Zdwfk iru uhvhuyhg zrugv1
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Lq |rxu surjudp/ |rx zloo xvh yduldeohv ri gl�huhqw w|shv/ olnh lqwhjhuv/ �rdwlqj
srlqw qxpehuv/ vwulqjv ri ohwwhuv hwf1 Wkh w|shv vxssruwhg lq Iruwudq :: duh=

� W|sh LQWHJHU/ iru lqwhjhuv1 Wkh udqjh ri lqwhjhu ydoxhv lv olplwhg/ exw wkh
h{dfw ydoxh ghshqgv rq wkh frpslohu dqg pdfklqh xvhg1

� W|sh UHDO/ iru �rdwlqj srlqw qxpehuv +durxqg ; gljlwv,1
� W|sh GRXEOH SUHFLVLRQ/ iru �rdwlqj srlqw qxpehuv zlwk h{whqghg suh0
flvlrq +derxw 49 vljql�fdqw gljlwv,1

� W|sh FKDUDFWHU iru vwulqjv ri fkdudfwhuv ru vlqjoh fkdudfwhuv1
� W|sh ORJLFDO iru wzr0ydoxhg errohdq yduldeohv1
� W|sh FRPSOH[/ zklfk lv d frpsoh{ qxpehu uhsuhvhqwhg dv dq rughuhg
sdlu ri UHDO*v1 Prvw �rdw ixqfwlrqv lq Iruwudq :: fdq rshudwh rq frpsoh{
qxpehuv dv zhoo1 Prvw frpslohuv vxssruw d grxeoh suhflvlrq FRPSOH[ w|sh
dv zhoo/ exw wklv lv qrw lq wkh vwdqgdug1

Lqwhjhu frqvwdqwv duh lq wkh irup 4567/ uhdo frqvwdqwv duh lq wkh irup 456713
ru 41567H6 +zlwk dq H lq0iurqw ri wkh h{srqhqw,/ grxeoh suhflvlrq frqvwdqwv duh
lq wkh irup 41567G6 +zlwk d G lq0iurqw ri wkh h{srqhqw,/ dqg frpsoh{ qxpehuv
duh lq wkh irup ri dq rughuhg sdlu +6147/04H8,1 Fkdudfwhuv duh hqforvhg lq
txrwhv ri wkh irup cDEde* ru ccV**1 Orjlfdo frqvwdqwv fdq kdyh rqo| wzr ydoxhv
1WUXH1 ru 1IDOVH1 +qrwh wkh rshqlqj dqg forvlqj shulrgv,1

Zkhq d qxphulf yduldeoh lv wrr vpdoo ru wrr odujh lq pdjqlwxgh/ dq xqghu0
ru ryhu�rz uhvxowv1 Glylvlrq e| }hur lv dq huuru/ exw wkh ghwdlov ghshqg rq wkh
v|vwhp1

����� V@h�@M*i #iU*@h@|�L?
Wkh frpslohu qhhgv wr qrz wkh qdphv/ w|shv dqg vl}hv ri wkh yduldeohv xvhg lq
wkh surjudp lq rughu wr doorfdwh phpru| dqg rswlpl}h wkh shuirupdqfh1 Doo
yduldeohv pxvw eh ghfoduhg li wkh LPSOLFLW QRQH vwdwhphqw lv xvhg1 Rwkhuzlvh
d w|sh lv lpsolhg e| wkh �uvw ohwwhu=

� d111k dqg r111} lpsolhv UHDO
� l/m/n/o/p/q lpsolhv LQWHJHU
H{solflw ghfodudwlrq lv grqh zlwk wkh vwdwhphqw=

w|sh iyduldeoh olvw ^@lqlwldo ydoxhv`j
Li zh zdqw wr dvvljq frqvwdqw ydoxhv wr vrph ri wkh yduldeohv zh pdnh wkhp
sdudphwhuv=
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SDUDPHWHU+iOlvw ri qdph@ydoxhj,
Iru qxphulf yduldeohv/ w|sh lv rqh ri LQWHJHU/ UHDO dqg GRXEOH1 Zh jlyh vrph
ri wkh yduldeohv dqg doo ri wkh sdudphwhuv ydoxhv dw ghfodudwlrq +fdoohg lqlwldo0
l}dwlrq,1

H{dpsohv=
Y�C.D.- WN�A|e �N�ite 6�A�|jt)U
-.�w V�
��-��.C.-GV�)��g�Fd4�

��e �@t�U , Thitt�L?t
��e�� �h�|�4i|�U �Tih@|Lht @?_ , Thitt�L?t
Wkh prvw lpsruwdqw dulwkphwlf rshudwruv duh dgglwlrq ./ vxewudfwlrq 0/ pxowlsol0
fdwlrq -/ glylvlrq 2/ dqg h{srqhqwldwlrq --1 Iru h{dpsoh/ D . E 0 F/ D-+0E,/
D-E2F/ ]--L1

Wkh rughu ri hydoxdwlrq lv=
� Sduhqwkhvhv +lqqhuprvw �uvw,
� H{srqhqwldwlrq
� Pxowlsolfdwlrq dqg glylvlrq
� Dgglwlrq dqg vxewudfwlrq
Iru h{dpsoh/ wkh h{suhvvlrq D-E0F2G lv hydoxdwhg dv li lw zhuh zulwwhq dv

+D-E,0+F2G,1 Zkhuh wzr rshudwruv kdyh wkh vdph sulrulw|/ wkh rughu ri hydox0
dwlrq lv ohiw wr uljkw1 Iru h{dpsoh/ D2E-F lv hydoxdwhg dv +D2E,-F zklfk lv qrw
htxlydohqw wr D2+E-F,1

Lw lv lpsruwdqw wr qrwlfh wkdw wkh uhvxow ri dq rshudwlrq ehwzhhq �rdwv lv d
�rdw/ ehwzhhq lqwhjhuv lv dq lqwhjhu/ dqg ehwzhhq �rdwv dqg lqwhjhuv lv d �rdw1
Lq rwkhu zrugv/ qxphulf yduldeohv duh frqyhuwhg wr wkh kljkhvw suhflvlrq wkdw
dsshduv lq wkh h{suhvvlrq +lq wkh rughu LQWHJHU/ UHDO/ GRXEOH dqg FRPSOH[,1
Wklv phdqv wkdw 428 jlyhv wkh lqwhjhu 3/ 4128 jlyhv 315 lq vlqjoh suhflvlrq/ dqg
4G328 jlyhv 315G3 lq grxeoh suhflvlrq1 Lq jhqhudo 7 lv dq lqwhjhu/ vr xvh 713 wr
pdnh lw d �rdwlqj srlqw qxpehu1

��e�2 �tt�}?4i?| t|@|i4i?|
Wkh vlpsohvw frppdqg lq dq| odqjxdjh/ lqfoxglqj Iruwudq lv wkh dvvljqphqw=
yduldeoh @ h{suhvvlrq
zklfk dvvljqv wkh ydoxh ri wkh h{suhvvlrq wr wkh yduldeoh1 Iru h{dpsoh/ D@E.F2G--6
lv wkh vdph dv D @ E . F

G6 1
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Iruwudq :: lv d vshfldo odqjxdjh lq wkdw lw grhv qrw odeho wkh vwdqgdug uhodwlrqdo
rshudwruv olnh ?/ A/ A@/ @? hwf1 zlwk wkh xvxdoo pdwkhpdwlfdo v|perov +wklv
lv fruuhfwhg lq Iruwudq <3,1 Lq Iruwudq ::/ wkh uhodwlrqdo rshudwruv kdyh qdphv
ehwzhhq wzr shulrgv=

1HT1 htxdo wr
1JH1 juhdwhu ru htxdo wr
1JW1 juhdwhu wkdq
1OH1 ohvv wkdq ru htxdo wr
1OW1 ohvv wkdq
1QH1 qrw htxdo wr

Iru h{dpsoh/ +D 1JH1 E, lv wuxh li wkh ydoxh ri wkh yduldeoh D lv juhdwhu ru
htxdo wr wkh ydoxh ri E1 Rshudwruv fdq eh dssolhg ehwzhhq pl{hg w|shv/ dqg dv
zlwk dulwkphwlf rshudwruv/ doo wkh dujxphqwv duh frqyhuwhg wr wkh kljkhvw w|sh1
Dovr/ lq wkh :: vwdqgdug/ fkdudfwhu frpsdulvrq lv d pdfklqh0ghshqghqw rshud0
wlrq +prvw pdfklqhv gr krzhyhu xvh wkh DVFLL fkdudfwhu vhw dv d vwdqgdug,1

Lw lv lpsruwdqw wr uhphpehu wkdw lq Iruwudq <3 wkhvh duh jlyhq wkhlu xvxdo
pdwkhpdwlfdo v|perov/ dqg wkdw j:: vxssruwv wkhvh1

��e�e wL}�U@* , Thitt�L?t
\rx fdq frpelqh uhodwlrqdo h{suhvvlrqv dqg rwkhu _wuxh~idovh%0ydoxhg h{suhv0
vlrqv dqg yduldeohv wrjhwkhu wr irup orjlfdo h{suhvvlrqv1 Wklv lv grqh xvlqj wkh
orjlfdo rshudwruv=

1QRW1 orjlfdo qhjdwlrq +xqdu| rshudwru,
1DQG1 orjlfdo dqg
1RU1 orjlfdo lqfoxvlyh ru
1HTY1 orjlfdo htxlydohqfh
1QHTY1 orjlfdo qrq0htxlydohqfh +h{foxvlyh ru,

Vlqfh vrph pd| qrw eh idploldu zlwk errohdq orjlf/ khuh lv d errohdq wdeoh
ri ydoxhv iru wkhvh +W vwdqgv iru wuxh/ I iru idovh,=

{ | 1QRW1{ { 1DQG1 | { 1RU1 | { 1HTY1 | { 1QHTY1 |
I I W I I W I
W I I I W I W
I W W I W I W
W W I W W W I
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Wkh rqo| uxoh wkdw |rx qhhg wr nqrz +lq fdvh ri grxew xvh h{fhvvlyh eudfn0
hwlqj li qhfhvvdu|, lv wkdw dulwkphwlf rshudwruv wdnh suhfhghqfh ryhu uhodwlrqdo
rshudwruv zklfk wdnh suhfhghqfh ryhu orjlfdo rshudwruv1 Wkxv/ wkhvh wzr olqhv
duh htxlydohqw +xvh wkh vhfrqg irup wr eh rq wkh vdih vlgh,=

�)��,, �.#� �BW" ��-� ON�,aji �DC� VjOO,j ���$� BA|
�wC� }�iBuuj

�)G��,, �.#� �BW"� ��-� GGON�,aji �DC� VjOO,j� ���$�
GBA| �wC� }�iBuuj��

��D ��@h@U|iht @?_ 5|h�?}t
Dowkrxjk vwulqjv dqg fkdudfwhuv kdyh ehhq phqwlrqhg douhdg| dqg wkh| duh qrw
yhu| lpsruwdqw lq vflhqwl�f frpsxwlqj/ lw lv hvvhqwldo wkdw vrph vwulqj0rshudwlrq
edvlfv duh hvwdeolvkhg/ vr zh ghyrwh d vhsdudwh vhfwlrq wr wkhp1

��D�� 5|h�?} #iU*@h@|�L?
Fkdudfwhu vwulqjv lq Iruwudq :: pxvw kdyh d �{hg dqg suh0vshfl�hg ohqjwk1 Wklv
lv grqh lq wkh ghfodudwlrq xvlqj -=
FKDUDFWHU qdph-ohqjwk
Zh fdq dovr ghfoduh duud|v ri vwulqjv=
FKDUDFWHU duud|+vl}h,-ohqjwk
Dq h{fhswlrq wr wklv lv iru vwulqj frqvwdqwv +sdudphwhuv,/ iru zklfk zh gr qrw
kdyh wr frxqw wkh ohwwhuv exw mxvw sxw +-, iru wkh ohqjwk1 Iru h{dpsoh/ d sulqwlqj
irupdw vshfl�fdwlrq wkdw zh xvh riwhq lq d surjudp pljkw orrn olnh/

�Q�-��C.- uNi6B| tVjW:G:�
��-��.C.-GuNi6B| tVjW) TG 	C�j aB|j �t? eY4e	'?eY4e	'?eYg��

zkhuh grxeoh dsrvwurskhv duh xvhg wr uhsuhvhqw rqh1

��D�2 ��@h@U|ih �Tih@|�L?t
Wkhuh duh wzr edvlf rshudwlrqv rqh fdq gr zlwk vwulqjv/ h{wudfw d sduw ri d
vwulqj/ ru mrlq +frqfdwhqdwh, wzr vwulqjv1 H{wudfwlqj d sduw ri d vwulqj fdq eh
grqh yhu| hdvlo| lq Iruwudq :: +wklv w|sh ri xwlolw| lv h{whqghg wr qxphulf duud|v
lq Iruwudq <3,/ e| xvlqj wkh frorq = dv dq hoolsvh fkdudfwhu/
vxevwulqj@vwulqj+vwduw srvlwlrq = hqg srvlwlrq,
zkhuh erwk wkh vwduw ru wkh hqg fdq eh rplwwhg li fruuhvsrqglqj wr wkh �uvw dqg
odvw fkdudfwhuv1 Wklv frqvwuxfwlrq fdq eh xvhg lq dvvljqphqw vwdwhphqwv dv zhoo1
Frqfdwhqdwlrq ri vwulqjv lv grqh xvlqj wkh frqfdwhqdwlrq rshudwru 221

Iru h{dpsoh/

;



�Q�-��C.-:I u�it| �Niae tjWNAa �Nia
8�it| �Nia)T�P����-$�
7jWNAa �Nia)8�it| �NiaGH�' '8�it| �NiaGgH�

pdnhv erwk wkh �uvw dqg wkh vhfrqg zrug cFXSERDUG*1

��D�� ��@h@U|ih 6�?U|�L?t
Wkhuh duh d qxpehu ri lqwulqvlf fkdudfwhu ixqfwlrqv1 Iru h{dpsoh/ OHQ jlyhv
wkh +ghfoduhg, ohqjwk ri d vwulqj> FKDU dqg LFKDU shuirup lqwhjhu0wr0fkdu dqg
fkdu0wr0lqwhjhu frqyhuvlrq> LQGH[ vhdufkhv wkh vwulqj iru d vxevwulqj> OJH/ OJW/
OOH dqg OOW duh uhodwlrqdo pdfklqh0lqghshqghqw rshudwruv iru vwulqjv/ hwf1 \rx
fdq ohduq pruh derxw wkhvh li dqg zkhq |rx qhhg wkhp1

��S W?T�| @?_ ��|T�|
��S�� ()� 
Prvw surjudpv uhtxluh wkdw wkh xvhu lqsxw vrph gdwd wkurxjk wkh nh|erdug
ru wkdw wkh surjudp sulqw vrph uhvxow rq wkh prqlwru1 Xvhu lqsxw lv dfklhyhg
wkurxjk wkh vwdwhphqw UHDG/ zlwk vwuxfwxuh=
UHDG -/ilqsxw olvwj ru
UHDG+^XQLW@`xqlw w|sh/^IPW@`irupdw, ilqsxw olvwj
Wkh xqlw w|sh lv d qxpehu/ iru h{dpsoh/ d 8 iru nh|erdug/ ru vlpso| d - iru
vwdqgdug lqsxw2rxwsxw1 Wkh irupdw w|sh lv - iru d irupdw0iuhh lqsxw/ d olqh
qxpehu iru d IRUPDW vshfl�fdwlrq/ ru d vwulqj zlwk d irupdw vshfl�fdwlrq +wklv
lv glvfxvvhg odwhu,1 Iru h{dpsoh/

-.�$GP�YC):e8�C):� BeOeW
h{shfwv wkh xvhu wr lqsxw wkuhh qxpehuv vhsdudwhg zlwk frppdv1

��S�2 `+WA,
Zulwlqj wr wkh vfuhhq +ru sulqwhu, lv grqh xvlqj wkh frppdqg ZULWH/ zklfk fdq
wdnh wkh irup=
SULQW -/irxwsxw olvwj
ZULWH+^XQLW@xqlw w|sh`/^IPW@`irupdw, irxwsxw olvwj
Wkh xqlw w|sh lv djdlq d qxpehu/ xvxdoo| 9 iru wkh prqlwru/ ru vlpso| d - iru
vwdqgdug rxwsxw +xqghu XQL[/ vwglq dqg vwgrxw kdyh vshfldo wuhdwphqw,1

Iru h{dpsoh/
b-YC.GUe:� T CQ. C�C�w Y7H�e |N|B,

sulqwv wkh phvvdjh lq wkh txrwhv dqg wkhq sulqwv wkh ydoxh ri wkh yduldeoh
wrwdo1

<



��S�� 6�+��A 5TiU��U@|�L?
Wkh irupdw fdq eh vshfl�hg e| wkh xvhu lq wzr gl�huhqw zd|v1 Iluvw/ wkh irupdw
fdq eh d qxpehu jlylqj wkh odeho +lq froxpqv 408 ri wkh surjudp, ri wkh olqh lq
wkh surjudp frqwdlqlqj wkh fdoo/
IRUPDW+irupdw vhtxhqfh,
ru wkh irupdw fdq eh d vwulqj frqwdlqlqj wkh irupdw vhtxhqfh/ zlwk wkh v|qwd{=
IPW@+cirupdw vhtxhqfh*,
Wkh irupdw vhtxhqfh lv d ehdvw ri lwv rzq1 Lw lv d olvw ri gdwd ghvfulswruv dqg
frqwuro ixqfwlrqv/ zklfk vshfli| zkdw w|sh wkh gdwd wkdw lv ehlqj sulqwhg lv dqg
krz lw vkrxog eh sulqwhg dqg vshfli| wklqjv olnh qhz olqhv1

Gdwd Ghvfulswruv
Wkh iroorzlqj wdeoh jlyhv wkh gdwd ghvfulswruv iru ydulrxv w|shv ri gdwd=

Gdwd w|sh Gdwd ghvfulswruv
Lqwhjhu Lz/ Lz=p
Iordwlqj srlqw Hz=g/ Hz=gHh/ Iz=g/ Jz=g/ Jz=gHh
Orjlfdo Oz
Fkdudfwhu D/ Dz

Khuh/ wkh fdslwdo ohwwhuv vwdqg iru=

L lqwhjhuv
I �{hg0srlqw �rdwlqj qxpehu
H �rdw lq vflhqwl�f +h{srqhqwldo, qrwdwlrq
J hlwkhu I ru J/ ghshqglqj rq wkh pdjqlwxgh ri wkh qxpehu
O orjlfdo
D fkdudfwhu

zkloh wkh vpdoo ohwwhuv vwdqg iru=

z wkh wrwdo �ohg zlgwk
p wkh plqlpxp qxpehu ri gljlwv
g qxpehu ri gljlwv diwhu wkh ghflpdo srlqw +suhflvlrq,
h qxpehu ri gljlwv lq wkh h{srqhqw

Frqwuro Ixqfwlrqv
Wkh prvw frpprq ihz frqwuro ixqfwlrqv duh=
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2 vnls wr d qhz olqh +uhfrug,
cDq| vwulqj* rxwsxw d vwulqj frqvwdqw +d phvvdjh,
q[ pryhv wkh fxuvru q froxpqv wr wkh uljkw

Iru h{dpsoh/
b-YC.GP�YC):e8�C)�h� Tu)�e ue TQ5�

�h 8�-��CG�ke �e 8�h�Fe ��
glvsod|v wkh ydoxh ri wkh iuhtxhqf| yduldeoh i dv d ghflpdo qxpehu zlwk d

pd{lpxp ri 48 gljlwv/ 8 ghflpdo gljlwv/ dq lqghqw ri 4 froxpq lq wkh ehjlqqlqj/
dqg d vxlwdeoh vwulqj phvvdjh1

��S�e 6�*i W?T�| @?_ ��|T�| EW%��
Rqh ri wkh duhdv lq zklfk Iruwudq :: +ehvlghv qxpehu fuxqfklqj, lv ehwwhu
wkdq prvw rwkhu surjudpplqj odqjxdjhv lv �oh lqsxw dqg rxwsxw1 Lq prvw
surjudpplqj odqjxdjhv/ �oh grhv qrw uhihu mxvw wr kdug0glvn �ohv/ exw wr dq|
shulskhudo ghylfh wkdw rqh fdq uhdg iurp ru zulwh gdwd wr +nh|erdug/ prqlwru/
sulqwhu/ glvnv/ hwf1,1 Wkhuhiruh/ �oh L2R lv vwloo +xvxdoo|, grqh xvlqj wkh jhqhudo
UHDG dqg ZULWH frppdqgv/ exw zlwk d XQLW qxpehu wkdw vshfl�hv wkh ghylfh
ru �oh wkh gdwd lv ehlqj uhdg ru zulwwhq wr1

RSHQ
Wr dvvljq vshfl�f XQLW qxpehuv wr fhuwdlq �ohv dqg rshq +ru fuhdwh, wkh �oh/
xvh wkh RSHQ vwdwhphqw/
RSHQ+XQLW@qxpehu/ ILOH@*Qdph ri iloh*/VWDWXV@vwdwxv/ DFFHVV@dffhvv111,
Wkh vwdwxv fdq eh cQHZ* iru qhz �ohv/ cROG* iru h{lvwlqj �ohv/ cXQNQRZQ*
li |rx duh qrw vxuh ru cVFUDWFK* iru d whpsrudu| �oh1 Wkh dffhvv lv rqh ri
cVHTXHQWLDO* ru cGLUHFW*1 Wkh glvwlqfwlrq lv yhu| lpsruwdqw/ exw ehjlqqhuv
vkrxog xvh wkh ghidxow ri vhtxhqwldo �ohv/ zklfk duh vlpso| �ohv lq zklfk wkh gdwd
duh zulwwhq dqg uhdg iurp olqh0e|0olqh1 Wkhuh duh rwkhu ohvv0lpsruwdqw rswlrqv1

FORVH
Diwhu zh duh grqh xvlqj wkh �oh/ lw lv yhu| uhfrpphqghg wkdw wkh �oh eh forvhg
xvlqj/
FORVH+XQLW@qxpehu/ VWDWXV@vwdwxv111,
zkhuh wkh xqlw lv wkh qxpehu ri wkh �oh/ dqg wkh ghidxow vwdwxv lv cNHHS* wr vdyh
wkh �oh ru cGHOHWH* wr ghohwh lw1
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Lpsolhg GR0Orrsv
4D zkroh duud| fdq yhu| h�flhqwo| eh uhdg ru zulwwhq e| vlpso| xvlqj lwv qdph
zlwkrxw vxevfulswv1 Li |rx qhhg wr zulwh ru uhdg d sduw ri dq duud|/ lpsolhg
GR0orrsv vkrxog eh xvhg iru h�flhqf| +wkh vdph jrhv iru ZULWH,=
UHDG+XQLW@qxpehu/IPW@irupdw,+igdwd olvwj/ orrs yduldeoh@vwduw/ olplw/
vwhs,
Wklv lv htxlydohqw wr wkh uhdglqj ru zulwlqj vwdwhphqw zlwk wkh xvxdoo irupdw
dqg gdwd olvw rshudqgv ehlqj sodfhg lqvlgh d GR0orrs zlwk wkh orrs yduldeoh jrlqj
iurp wkh vwduw wr wkh olplw lq vwhs lqfuhphqwv1

Iru h{dpsoh/ wr zulwh rxu lqfrph +vwruhg lq d wzr glphqvlrqdo duud|, iru doo
prqwkv lq 4<<9 wr wkh �oh ccLqfrph 4<<91gdw**/ zh zrxog w|sh=

��.�GP�YC)�e8Yw.)YAWN6j �ddU�aB|e7C�CP7)	�.b?�
b-YC. GP�YC)�e 8�C)TGY4e8�h�4e'���

: G6NA|�e�AWN6jG6NA|�e�ddU�e6NA|�)�e�4e��
�w�7.GP�YC)��

��. �L?|hL* 5|h�U|�hit
Frqwuro vwuxfwxuhv ghwhuplqh wkh surjudp �rz�wkh vhtxhqfh ri h{hfxwlrq ri
wkh frppdqgv +rwkhu wkdq wkh ghidxow rughulqj lq wkh surjudp �oh,1 Lq Iruwudq
::/ wkhvh duh=

��.�� W6��*LU!t
Dq LI eorfn lv d pxowl0eudqfkhg frqwuro vwuxfwxuh zklfk wdnhv wkh h{hfxwlrq wr
gl�huhqw eudqfkhv ghshqglqj rq wkh ydoxh ri rqh ru vhyhudo frqglwlrq vwdwhphqwv1
Lw*v jhqhudo vwuxfwxuh lv=

LI+Iluvw frqglwlrq vwdwhphqw, WKHQ
Iluvw vhtxhqfh ri frppdqgv

HOVH LI +Vhfrqg frqglwlrq vwdwhphqw, WKHQ
Vhfrqg vhtxhqfh ri frppdqgv
111

HOVH
Dowhuqdwlyh vhtxhqfh ri frppdqgv

HQG LI
Dq| exw wkh �uvw LI fdq eh rplwwhg1 Wkh qwk +HOVH,LI vhtxhqfh ri vwdwh0

phqwv lv hydoxdwhg li lwv frqglwlrq vwdwhphqw lv wuxh dqg li qrqh ri wkh suhfhhglqj
frqglwlrqv zhuh wuxh1 Lq rwkhu zrugv/ rqfh d frqglwlrq vwdwhphqw lv irxqg wuxh/
lwv vhtxhqfh ri frppdqgv lv hydoxdwhg dqg wkh LI0eorfn lv h{lwhg1 Wkh HOVH
vhtxhqfh ri frppdqgv lv hydoxdwhg li qrqh ri wkh frqglwlrq vwdwhphqwv duh wuxh1

��L4i M@U! |L |��t tiU|�L? @u|ih MiUL4�?} u@4�*�@h ��|� #� *LLTt�
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Iru h{dpsoh/ wr �qg wkh vljq ri d qxpehu +vljqxp+{, @ 4 iru { A 3/ �4 iru
{ ? 3 dqg 3 iru { @ 3, zh fdq xvh wkh iroorzlqj frqvwuxfwlrq=

Y8 GA�6Oji�wC�h�
t�}A�6)��

.w7. Y8 GA�6Oji�DC�h�
t�}A�6)�

.w7.
t�}A�6)h

.�$ Y8

Orjlfdo0LI Vwdwhphqw
Djdlq/ pdq| LI vwdwhphqwv duh rqh olqhuv dqg pruh fodulw| dqg ohvv w|slqj duh
dfklhyhg xvlqj dq deeuhyldwhg LI rqh0olqhu=
LI+Frqglwlrq vwdwhphqw, Vwdwhphqw wr eh h{hfxwhg
zklfk vlpso| rplwv wkh WKHQ dqg HQG LI lq wkh xvxdo frqglwlrqdo LI0eorfn1

��.�2 #��wLLTt
Rqh ri wkh eljjhvw grzqvlghv ri Iruwudq :: lv wkh vfduflw| ri dssursuldwh +lq�0
qlwh, uhshwlwlrq vwuxfwxuhv dqg wkh h{lvwdqfh dqg zlgh xvh ri wkh JR WR vwdwh0
phqw1 Wkhvh kdyh ehhq fruuhfwhg lq Iruwudq <3/ exw lq :: wkh pdlq uhshwlwlrq
frqwuro vhtxhqfh lv wkh GR0orrs/ zlwk vwuxfwxuh=

GR odeho/ frxqwhu@vwduw/ olplw/ vwhs
erg| ri orrs111

odeho FRQWLQXH ^ru`
^HQG GR`
Wkh odeho lv d qxpehu zklfk odehov wkh srvlwlrq ri wkh odvw vwdwhphqw lq wkh

GR orrs~xvxdoo| wkh FRQWLQXH gxpp| vwdwhphqw1 Lw pxvw eh sodfhg djdlq lq
iurqw ri wkh FRQWLQXH lq froxpqv 408 ri wkh surjudp �oh1 Rswlrqdoo|/ lq j::
+eruurzhg iurp Iruwudq <3,/ wkh HQG GR odeho fdq eh xvhg wr odeho wkh hqg ri
wkh orrs/ dqg |rx vkrxog suredeo| xvh wklv phwkrg1 Wkh frxqwhu lv d yduldeoh
wkdw lv dxwrpdwlfdoo| lqfuhphqwhg e| wkh vwhs iurp wkh vwduw xqwlo wkh olplw lv
uhdfkhg1 Li d vwhs lv plvvlqj/ 4 lv lpsolhg1 Wkh surjudp �rz fdq iuhho| eh wdnhq
rxw ri erwk wkh GR0orrs dqg wkh LI0vwdwhphqw/ exw qrw lqwr wkhp1

Iru h{dpsoh/ wr vxp wkh rgg lqwhjhuv iurp 4 wr q/ zh zulwh=
Y�C.D.- t�6)he�
$� �he �)�eAe4
t�6)t�6o�

�h ���CY�P.
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��.�� B� A� 5|@|i4i?|
Wkh JR WR vwdwhphqw lv qrz frqvlghuhg d edg surjudpplqj kdelw/ exw lw lv dq
lpsruwdqw frpsrqhqw ri Iruwudq ::1 Wkhuh duh wzr w|shv ri JR WR vwdwhphqwv=

Xqfrqglwlrqdo JR WR
Zkhq zh zdqw wr wudqvihu wkh surjudp �rz wr d sduw ri wkh surjudp/ zh xvh
wkh vwdwhphqw/
JR WR odeho
zkhuh wkh odeho lv djdlq d qxpehu sodfhg lq froxpqv 408 ri wkh vwdwhphqw zh
zlvk wr mxps wr1

Iru h{dpsoh/ wr kdyh wkh xvhu lqsxw qxpehuv xqwlo kh lqsxwv 3 zh fdq xvh
wkh iroorzlqj vhpl0lqgh�qlwh orrs=

�h -.�$ GP�YC):e8�C):�e B
Y8 GB��.�h� D�C� �h

Frqglwlrqdo +Frpsxwhg, JR WR
Zkhq wkhuh d odujh qxpehu ri �rz eudqfkhv ghshqglqj rq wkh ydoxh ri dq lqwhjhu
yduldeoh/ zh xvh wkh frpsxwhu JR WR +fdvh lq F..,=
JR WR +Iluvw odeho/1111/ qwk odeho,/ Lqwhjhu0ydoxhg h{suhvvlrq
Wkh h�hfw ri wklv lv wkdw frqwuro lv sdvvhg wr wkh olqh zlwk wkh qwk odeho li
wkh ydoxh ri wkh lqwhjhu h{suhvvlrq lv q1 Qrwh wkdw wklv frqvwuxfwlrq vkrxog eh
dyrlghg1

��.�e 5A�� 5|@|i4i?|
Li zh zdqw wr vwrs wkh surjudp dqg uhwxuq wkh frqwuro wr wkh rshudwlqj v|vwhp/
zh fdq xvh wkh frppdqg=
VWRS ^cPhvvdjh*`
Wkh phvvdjh lv xvxdoo| glvsod|hg rq wkh vfuhhq dqg lv rswlrqdo1

��H 6�?U|�L?t @?_ 5�MhL�|�?it
��H�� W?|h�?t�U 6�?U|�L?t
Wkhuh lv d oleudu| ri lqwulqvlf ixqfwlrqv dydlodeoh wr dq| Iruwudq surjudp1 Wkhvh
ixqfwlrqv duh lqyrnhg e| xvlqj wkh ixqfwlrq qdph iroorzhg e| lwv sduhqwkhvl}hg
olvw ri sdudphwhuv=
ixqfwlrq qdph+iolvw ri sdudphwhuvj,

D ixqfwlrq lv vdlg wr uhwxuq d ydoxh edvhg rq wkh ydoxhv sdvvhg wr lw wkurxjk
wkh dujxphqwv1 Vrph ri wkh pruh lpsruwdqw lqwulqvlf ixqfwlrqv duh DEV/ DFRV/
FRV/ GRW SURGXFW/ H[S/ LQW/ OHQ/ ORJ/ ORJ43/ PDWPXO/ PD[/ PLQ/ PRG/ QHDUHVW/
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QLQW/ UHDO/ VLQ/ VTUW/ WDQ/ WUDQVSRVH1 Vhh uhihqfhv iru d ixoohu olvw dqg ghwdlov1
Vrph ri wkhvh duh rqo| gh�qhg lq Iruwudq <31

Pdq| lqwulqvlf ixqfwlrqv duh jhqhulf lq wkh vhqvh wkdw wkh ixqfwlrq pd| eh
xvhg zlwk gl�huhqw +exw qrw pl{hg, gdwd w|shv dv sdudphwhuv wr wkh ixqfwlrq1
Iru h{dpsoh/ DEV/ FRV/ PD[/ PLQ1 Vrph ixqfwlrqv wkrxjk/ dffhsw rqo| fhuwdlq
w|shv ri dujxphqwv/ iru h{dpsoh/ prvw ri wkh wkh �rdw0ydoxhg ixqfwlrqv/ olnh
VTUW/ VLQ/ ORJ hwf1 Wkxv/ VTUW+7, lv lqydolg$ Xvh VTUW+713, lqvwhdg1 Vrph
ixqfwlrqv kdyh gl�huhqw yhuvlrqv iru gl�huhqw w|shv ri dujxphqwv/ dqg wkh jhqhulf
ixqfwlrq fdoov wkhvh vshfldol}hg ixqfwlrqv ghshqglqj rq wkh w|shv ri wkh dujx0
phqwv1

Iru h{dpsoh/ wr fdofxodwh wkh vtxduh urrw ri d jlyhq lqwhjhu ru dq| �rdwlqj
qxpehu +hyhq frpsoh{,/ zh vlpso| zulwh=

iNN|)7#-CG��h:A�6Oji�

��H�2 W?|h�?t�U 5�MhL�|�?it
Vxeurxwlqhv duh yhu| vlplodu wr ixqfwlrqv/ exw wkhuh lv dq lpsruwdqw glvwlqfwlrq1
Ixqfwlrqv uhwxuq rqh ydoxh dqg duh qrw uhfrpphqghg wr fkdqjh wkh ydoxhv ri
wkhlu sdudphwhuv1 Vxeurxwlqhv gr qrw uhwxuq d ydoxh h{solflwo|/ exw h{hfxwh d
zhoo gh�qhg jurxs ri vwdwhphqwv +dfwlylw|, dqg fdq iuhho| fkdqjh wkh ydoxhv ri
wkhlu sdudphwhuv1 Wkh| vkrxog dovr eh xvhg zkhq zh zlvk wr uhwxuq pruh wkdq
rqh ydoxhv1

Vxeurxwlqhv duh lqyrnhg xvlqj d FDOO vwdwhphqw=
FDOO qdph+iolvw ri dujxphqwvj,
Vrph ri wkh lqwulqvlf vxeurxwlqhv lqfoxgh GDWH DQG WLPH/ PYELWV/ UDQGRP QXPEHU/
UDQGRP VHHG/ V\VWHP FORFN hwf1 Djdlq/ vrph ri wkhvh duh rqo| gh�qhg lq wkh
Iruwudq <3 vwdqgdug1

��H�� , |ih?@* 6�?U|�L?t
\rx fdq gh�qh |rxu rzq ixqfwlrqv/ xvxdoo| diwhu wkh HQG ri wkh surjudp1 Wkh
od|rxw iru ixqfwlrqv lv=

w|sh IXQFWLRQ qdph +gxpp| dujxphqwv,
orfdo yduldeoh ghfodudwlrq
erg| ri ixqfwlrq111
qdph @ h{suhvvlrq
111

HQG IXQFWLRQ qdph
Wkh w|sh ri wkh qdph lghqwl�hv wkh w|sh ri wkh uhvxow wkdw zloo eh uhwxuqhg

e| wkh ixqfwlrq1 Wkh uhvxow ri wkh ixqfwlrq lv wkh ydoxh ri wkh ixqfwlrq wkdw
lv dvvljqhg wr wkh qdph ri wkh ixqfwlrq zlwklq wkh erg| ri wkh ixqfwlrq1 Wkh
ixqfwlrq wkhuhiruh pxvw frqwdlq dw ohdvw rqh dvvljphqw ri d ydoxh wr wkh qdph
ri wkh ixqfwlrq1

48



Wkh gxpp| dujxphqwv duh d olvw ri frqvwdqwv/ yduldeohv dqg hyhq surfhgxuhv
zklfk duh dffhvvleoh iurp zlwklq wkh erg| ri wkh ixqfwlrq1Zkhq wkh ixqfwlrq
lv xvhg/ lw zloo kdyh fruuhvsrqglqj dfwxdo dujxphqwv wkdw pxvw eh ri wkh vdph
w|sh dqg ohqjwk dv wkh gxpp| dujxphqwv/ exw qrw qhfhvvdulo| wkh vdph qdphv1
Qr w|sh fkhfnlqj lv grqh gxulqj frpslodwlrq ru uxq wlph/ dqg |rx zloo jhw yhu|
zhlug huuruv li wkh w|shv grq*w pdwfk1 Doo dujxphqwv duh sdvvhg xvlqj _fdoo e|
uhihuhqfh% +olnh YDU duj lq Sdvfdo ru )duj lq F..,1 Fkdqjlqj wkh ydoxh ri dq
dujxphqw lq wkh vxeurxwlqh fkdqjhv wkh ydoxh ri wkh fruuhvsrqglqj yduldeoh lq
wkh fdoolqj surjudp1

Iru h{dpsoh/ wr gh�qh d ixqfwlrq wkdw fdofxodwhv wkh judylwdwlrqdo irufh eh0
wzhhq wzr erglhv/ zh gh�qh d ixqfwlrq Qhzwrq=

-.�w 8P��CY�� �j�|NA G6�e64ei�
-.�w }B66B)U�U04.G����e 6�e 64e i
�j�|NA)�}B66B:6�:64'i::4

.�$ �j�|NA

��H�e 5|@|i4i?| 6�?U|�L?t
Zkhq wkh ixqfwlrq |rx duh lpsohphqwlqj lv d _rqh0olqhu%/ wkhq |rx fdq vdyh
w|slqj e| gh�qlqj wkh ixqfwlrq lq d vlqjoh olqh=
ixqfwlrq qdph+iolvw ri sdudphwhuvj,@h{suhvvlrq
Iru h{dpsoh/ zh fdq fdofxodwh wkh irufh ri judyldwlrqdo lqwhudfwlrq iurp Qhz0
wrq*v odz zlwk +qrwh wkdw lq wklv fdvh zh fdq xvh wkh yduldeoh jdppd gh�qhg
hovhzkhuh,=

�.bC��G6�e64ei�)�}B66B:6�:64'i::4

��H�D , |ih?@* 5�MhL�|�?it
Wkh vwuxfwxuh ri d vxeurxwlqh lv=

VXEURXWLQH qdph +gxpp| dujxphqw olvw,
orfdo yduldeoh ghfodudwlrqv
erg| ri vxeurxwlqh111
HQG VXEURXWLQH qdph
Vxeurxwlqhv duh dffhvvhg e| xvlqj wkh FDOO vwdwhphqw/ dqg duh lq prvw uh0

vshfwv vlplodu wr ixqfwlrqv1 Zkhq d vxeurxwlqh lv fdoohg wkh gxpp| dujxphqwv
lq wkh vxeurxwlqh ehfrph doldv qdphv iru wkh dfwxdo dujxphqwv lq wkh fdoolqj
vwdwhphqw/ l1h1 wkh| uhsuhvhqw wkh vdph sk|vlfdo orfdwlrq lq phpru|1 Wkxv/
li wkh gxpp| dujxphqwv duh prgl�hg zlwklq wkh vxeurxwlqh/ wkhq vr duh wkh
dfwxdo dujxphqwv lq wkh fdoolqj vwdwhphqw1
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UHWXUQ/ VDYH/ H[WHUQDO dqg LQWHUQDO
Doo zhoo gh�qhg ixqfwlrqv vkrxog kdyh d vlqjoh0srlqw hqwu| dqg d vlqjoh0srlqw
h{lw/ exw lq vrph vlwxdwlrqv wkhuh pd| eh d qhhg wr whuplqdwh d surfhgxuh +lq
fdvh ri huuru/ ohw*v vd|,1 Wklv lv grqh e| vlpso| fdoolqj UHWXUQ/ zklfk vwrsv wkh
h{hfxwlrq ri wkh ixqfwlrq dqg uhwxuqv frqwuro wr wkh fdoolqj urxwlqh1

Diwhu wkh ixqfwlrq lv �qlvkhg/ wkh ydoxhv ri wkh orfdo yduldeohv duh orvw1 Li
wkh| duh wr eh xvhg lq d odwhu fdoo ri wkh ixqfwlrq/ wklv vkrxog eh pdgh fohdu e|
vdylqj wkh ydoxhv ri wkhvh ehwzhhq ixqfwlrq fdoov +vwdwlf doorfdwlrq,=
VDYH ^iolvw ri ydoxhv wr eh vdyhgj`

Zkhq d ixqfwlrq lv sdvvhg rq dv dq dujxphqw wr dqrwkhu ixqfwlrq/ dqg
lq vrph flufxpvwdqfhv zkhq zh zlvk wr olqn d qdphg eorfn gdwd vxesurjudp
lqwr wkh �qdo h{hfxwdeoh/ wkh ixqfwlrq kdv wr eh ghfoduhg dv hlwkhu lqwulqvlf ru
h{whuqdo/ yld wkh vwdwhphqwv=
LQWHUQDO iolvw ri ixqfwlrq qdphvjru
H[WHUQDO iolvw ri ixqfwlrq qdphvj

Iru h{dpsoh/ khuh lv krz wr pdnh d vxeurxwlqh Judsk wkdw sorwv d ixqfwlrq
lq wkh lqwhuydo ^3/413`=

7P�-�PCY�. DiBV�G6+ u�AW|�NA�
Y�C.D.- �
-.�w !
$� �he !)he��he��h'�hh
��ww �w�CG!e6+ u�AW|�NAG!��

�h ���CY�P.
.�$ DiBV�

Qrz/ li zh zlvk wr sorw wkh vlqh ixqfwlrq/ zh zulwh=
Y�C-Y�7Y� 7Y�
��ww DiBV�G7Y��

��b �hh@)t
Duud|v duh froohfwlrqv ri gdwd ri wkh vdph w|sh1 Wkh| duh wkh prvw lpsruwdqw
gdwd w|sh lq vflhqwl�f frpsxwlqj zkhuh zh xvxdoo| ghdo zlwk d juhdw qxpehu ri/
ohw*v vd|/ gdwd srlqwv1

��b�� #iU*@h@|�L? Lu �hh@)t
Duud|v duh ghfoduhg lq wkh vdph zd| dv ruglqdu| yduldeohv/ rqo| e| vshfl�|lqj
wkh vwduwlqj dqg hqglqj lqglfhv +vxevfulswv,=
w|sh duud|+iOrzhu erxqg lq qwk glphqvlrq=Xsshu erxqg lq qwk glphqvlrqj,

Iru h{dpsoh/ wr ghfoduh dq duud| xvhg wr vwruh |rxu lqfrph iru vhyhudo |hduv
dqg doo wkh prqwkv lq hdfk |hdu/ xvh hlwkhu ri wkhvh=
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-.�w �AWN6jG�4e�ddFH�ddd�
-.�w �AWN6jG�H�4e�ddFH�ddd�

Wkh orzhu erxqgv duh rswlrqdo dqg ghidxow wr rqh1 Wkh duud|v fdq kdyh xs wr
: glphqvlrqv1 Wkh vl}h ri wkh duud| pxvw eh ghwhuplqhg dw frpslodwlrq wlph +lq
prvw fdvhv,1 Wkh| duh vwruhg lq frqwlqjhqw eorfnv ri phpru| dqg duh froxpq0
rughuhg +wklv lv lpsruwdqw zkhq h{sorulqj dq duud| zlwk qhvwhg GR0orrsv�sxw
wkh froxpq orrs lqvlgh wkh urz orrs wr lqfuhdvh vshhg,1

��b�2 Nt�?} �hh@)t
Duud|v duh xvxdoo| dffhvvhg rq dq hohphqw0e|0hohphqw edvlv +dw ohdvw lq wklv rog
yhuvlrq ri Iruwudq,1 Wr dffhvv d vshfl�f hohphqw ri wkh duud|/ vlpso| hqforvh wkh
olvw ri vxevfulswv iru wkdw hohphqw lq sduhqwkhvlv=
duud|+iOlvw ri vxevfulswvj,
Iru h{dpsoh/ wr �qg |rxu mxo| lqfrph lq 4<<9/ xvh=

��,+ �AWN6j)�AWN6jGUe�ddU�
Lq fhuwdlq rffdvvlrqv duud|v fdq eh xvhg dv d zkroh/ zlwkrxw vxevfulswv1 Wkh

prvw lpsruwdqw duh zkhq sulqwlqj ru uhdglqj dq duud| ru sdvvlqj wkh duud| wr d
ixqfwlrq dv dq dujxphqw1 Wkh �uvw fdvh lv wulyldo1 Iru h{dpsoh/ wr sulqw d zkroh
duud|/ mxvw xvh=

b-YC.G:e:� BiiB+
Wkh vhfrqg fdvh lv txlwh wulfn| lq Iruwudq ::1

��b�� �hh@)t @t �h}�4i?|t |L 6�?U|�L?t
Sdvvlqj duud|v wr ixqfwlrqv lv qrw rqh ri wkh kljkoljkwv ri Iruwudq ::/ dqg pdq|
lpsuryhphqwv h{lvw lq Iruwudq <31 Wkh pdlq sureohp lv wkdw wkh duud|v frqwdlq
qr lqirupdwlrq derxw wkhlu rzq vl}h/ vr wkdw wkh vl}h ri wkh duud|v sdvvhg dv
dujxphqwv wr ixqfwlrqv kdyh wr eh hlwkhu �{hg0vl}h duud|v/ ru wkh vl}h ri wkh
duud|v kdv wr dfwxdoo| eh sdvvhg wr wkh ixqfwlrq dv dq h{wud dujxphqw�dgmxvwleoh
duud|v1 Li wkh vl}h ri wkh duud| lv xqnqrzq/ wkdq lw grhv qrw kdyh wr eh vshfl�hg/
dqg zh fdq xvh dvvxphg0vl}h duud|v1 Zh ghfoduh wklv zlwk dq - dv wkh vl}h ri wkh
odvw glphqvlrq +rwkhu glphqvlrqv fdq qrw eh dvvxphg,1 Exw uhphehu wkdw wkh
frpslohu kdv qr lqirupdwlrq derxw wkh vl}h ri wkh duud| dqg vr zh pxvw hqvxuh
wkdw zh vwd| zlwklq wkh erxqgv ri wkh duud|1 Dovr/ wklv h{foxghv xvlqj wkh duud|v
lq UHDG dqg ZULWH vwdwhphqwv zlwkrxw vxevfulswv1

Iru h{dpsoh/ wr gh�qh d ixqfwlrq wkdw fdofxodwhv wkh qrup ri d yhfwru +d rqh
glphqvlrqdo duud|,/ zh zrxog w|sh=
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-.�w 8P��CY�� �Ni6GBiiB+eBiiB+ t|Bi|eBiiB+ jAa�
-.�w t�6)h�heBiiB+GBiiB+ t|Bi|HBiiB+ jAa�
Y�C.D.- �
$� �he �)BiiB+ t|Bi|eBiiB+ jAa
t�6)t�6oBiiB+G��::4

�h ���CY�P.
�Ni6)7#-CGt�6�

.�$ �Ni6
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��@T|ih 2
��ih��i� Lu �i� 6i@|�hit
�? 6Lh|h@? bf
Lq wklv ryhuylhz zh gr qrw uhshdw wkh frqvwuxfwv wkdw kdyh qrw ehhq fkdqjhg
iurp wkh IRUWUDQ4 :: vwdqgdug1 Prvw Iruwudq <3 +ru kljkhu, frpslohuv duh
ixoo| edfnzdug frpsdwleoh/ phdqlqj wkdw wkh| fdq frpsloh sxuho| :: frgh dv
zhoo1 Krzhyhu/ lw lv dgylvdeoh wr vzlwfk wr wkh qhz v|qwd{ ehfdxvh ri lwv pdq|
dgydqwdjhv1

Lw lv txlwh zruwkzkloh vd|lqj d ihz wklqjv derxw wkh w|sh ri lpsuryhphqwv
pdgh lq Iruwudq <31 Orrvho| vshdnlqj/ wzr pdmru w|shv ri lpsuryhphqwv kdyh
ehhq pdgh=

� Lpsuryhphqwv wr pdnh Iruwudq d pruh �h{leoh dqg srzhuixo surjudp0
plqj odqjxdjh zlwk wkh srvvlelolw| ri remhfw0rulhqwhg dqg zhoo0vwuxfwxuhg
surjudpplqj +vxfk dv prgxohv/ jhqhulf lqwhuidfhv/ rshudwru ryhuordglqj/
ghulyhg gdwd0w|shv hwf1,/ dffhvv wr pruh v|vwhp0ohyho surfhvvhv +olnh php0
ru| doorfdwlrq dqg fhuwdlq nlqgv ri srlqwhuv,/ hwf1 Lq rwkhu zrugv/ Iruwudq
<3 orrnv d orw pruh olnh F.. wkdq wkh :: vwdqgdug1 Iruwudq vwloo kdv vrph
zd|v wr jr lq wklv uhvshfw/ dqg wkh fxuuhqw uhylvlrq Iruwudq 5333 +I5N
ru I5{, kdv vrph yhu| lqwhuhvwlqj lpsuryhphqwv sodqqhg +h{shfwhg wr eh
�qdol}hg lq d frxsoh ri |hduv,1

� Lpsuryhphqwv wr lpsuryh qxphulfdo fdsdelolwlhv/ lq wkh �uvw sodfh e| lq0
frrusrudwlqj sdudooho +yhfwrul}hg, v|qwd{ frppdqgv +prvwo| wkurxjk qhz
lqwulqvlfv dqg duud| v|qwd{,1 Wklv lv d pdmru lpsuryhphqw lq whupv ri vfl0
hqwl�f frpsxwlqj/ hvshfldoo| sdudooho frpsxwlqj1 Pruh kdv ehhq grqh rq
wklv lq wkh <8 vwdqgdug +wkh 5333 vwdqgdug lv qrw h{shfwhg wr eh sxeolfo|
dydlodeoh iru dqrwkhu 5 |hduv,/ dqg zh zloo glvfxvv wklv lq pruh ghwdlo odwhu1

�W| �t UL44L? |L �ti U@T�|@*�3i_ 6�+A+�� uLh @** t|@?_@h_t MiuLhi |�i bf t|@?_@h_�
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Qrw doo Iruwudq <3 lqqrydwlrqv duh phqwlrqhg lq wklv pdqxdo/ dqg wkh rqhv
wkdw duh phqwlrqhg duh qrw ghvfulehg lq dq| ghwdlo1 Zh krsh |rx zloo eh lqwhu0
hvwhg wr ohduq pruh1

2�� �hL}h@4 w@)L�|
Wkh surjudp vwuxfwxuh lv doprvw lghqwlfdo wr wkh IRUWUDQ :: vwuxfwxuh/ zlwk
d ihz lpsuryhphqwv wr dfklyh frpsdwlelolw| zlwk qhz wh{w hglwruv=

� D olqh pd| frqwdlq xs wr 465 fkdudfwhuv dqg pd| frqwdlq pruh wkdq rqh
Iruwudq vwdwhphqw surylghg d vhplfrorq vhsdudwhv hdfk vxffhvvlyh sdlu ri
vwdwhphqwv1

� Eodqnv duh vljql�fdqw/ fdvh lv lqvljqlidqw dv xvxdo1
� D wudlolqj dpshuvdqg ) lqglfdwhv d vwdwhphqw lv frqwlqxhg rq wkh qh{w
olqh +d pd{lpxp ri 6< frqwlqxdwlrq olqhv,1 Qrwh wkdw frpphqwv wkhuhiruh
fdqqrw eh frqwlqxhg/ dqg d vhsdudwh h{fodpdwlrq pdun +$, pxvw eh xvhg
iru hdfk frpphqw olqh1

� Vwdwhphqw odehov frqvlvw ri xs wr �yh frqvhfxwlyh gljlwv suhfhhglqj wkh
frppdqg1

� Frpphqw olqhv pxvw ehjlq zlwk wkh h{fodpdwlrq pdun $1 Dovr/ wudlolqj
frpphqwv +diwhu d frppdqg, duh doorzhg dqg dovr jr diwhu $1

Wkh vwuxfwxuh ri d Iruwudq <3 surjudp orrnv olnh=
SURJUDP qdph
$ Frpphqwv dqg surjudp lqirupdwlrq
Vshflilfdwlrqv= XVH*v/ ghfodudwlrqv dqg lqwhuidfhv
Erg| ri surjudp

111
^FRQWDLQV
Lqwhuqdo surfhgxuhv`

HQG SURJUDP qdph

2�2 V@h�@M*it
2�2�� V@h�@M*i #iU*@h@|�L?
H{solflw ghfodudwlrq lv grqh zlwk wkh voljkwo| prgl�hg vwdwhphqw=

w|sh ^/ dwwulexwhv` == iyduldeoh ^@lqlwldo ydoxhv`j
Li zh zdqw wr dvvljq frqvwdqw ydoxhv wr vrph ri wkh yduldeohv zh pdnh wkhp

sdudphwhuv e| pdnlqj SDUDPHWHU rqh ri wkh dwwulexwhv1 Dovr/ wkh ohqjwk ri d
fkdudfwhu vwulqj fdq eh vshfl�hg yld wkh OHQ sdudphwhu=

H{dpsohv=
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Y�C.D.- HH WN�A|e �N�ite 6�A�|jt)U
-.�we ��-��.C.- HH V�)��g�Fd4
�Q�-��C.- Gw.�)�h� HH AB6je t�iAB6j

2�2�2 �@h@4i|ih�3i_ #@|@ A)Tit
Iruwudq <3 dwwhpswv wr pdnh frgh pruh wudqvihudeoh dqg dufklwhfwxuh0lqghshqghqw
e| doorzlqj wkh xvhu wr vshfli| wkh lqwhjhu nlqg ydoxh +xvxdoo| ohqjwk lq e|whv/
exw qrw dozd|v, ri wkh yduldeohv wkurxjk wkh NLQG dwwulexwh +qrwh wkdw wklv
nh|zrug fdq eh rpplwwhg,=

w|sh+^NLQG@`nlqg qxp, ^/ dwwulexwhv` == iyduldeoh olvwj
D nlqg vshfl�hu fdq eh dsshqghg wr d olwhudo qxphulf frqvwdqw zlwk d suh0

fhglqj xqghuvfruh/ dv lq 618 ;/ wr vshfli| zklfk lqwhuqdo uhsuhvhqwdwlrq ri wkh
frqvwdqw wr xvh1

Wkh sureohp lv wkdw d zrug lv gh�qhg gl�huhqwo| rq gl�huhqw pdfklqhv1 Rq
prvw dufklwhfwxuhv +olnh wkh SF,/ iru h{dpsoh/ d UHDO zlwk ; zrugv lv grxeoh
suhflvlrq/ dqg zlwk 7 zrugv lv d vlqjoh suhflvlrq �rdw=

-.�wGI� HH aN�O,j A�6Oji)4�h$
Wkh surshu zd| wr xvh wklv idflolw| lv lq frqmxfwlrq zlwk vhyhudo lqwulqvlf

Iruwudq ixqfwlrqv iru pdqlslodwlrq ri nlqg ydoxhv1 Wkh prvw lpsruwdqw lv wkh
ixqfwlrq NLQG/ zklfk uhwxuqv wkh nlqg ri d yduldeoh1 Khuh lv dq h{dpsoh wkdw
gh�qhv wkh nlqg ydoxhv iru vlqjoh dqg grxeoh suhflvlrq �rdwlqj0srlqw qxpehuv/
dqg fkrrvhv rqh wr eh wkh zrunlqj suhflvlrq +lq I::/ frpslohuv xvxdoo| kdg
wulfn| frpslodwlrq vzlwfkhv wr gr wklv,=

Y�C.D.-e ��-��.C.- HH tV)lY�$Gh�h.h� $ Vlqjoh
Y�C.D.-e ��-��.C.- HH aV)lY�$Gh�h$h� $ Grxeoh
Y�C.D.-e ��-��.C.- HH �V)aV $ Zrunlqj suhflvlrq

Rqh fdq wkhq xvh wkhvh sdudphwhul}hg nlqgv=
-.�wGlY�$)�V� HH !
!)��h �V $ D grxeoh suhflvlrq uhsuhvhqwdwlrq ri 413

2�2�� #ih��i_ #@|@ A)Tit
Ghulyhg gdwd w|shv duh dq htxlydohqw wr F*v vwuxfwxuhv/ dqg duh jurxsv ri gdwd
w|shv wkdw duh dozd|v xvhg wrjhwkhu1 Wkh v|qwd{ lv/

W\SH qdph
Yduldeoh vshflilfdwlrqv

HQG W\SH qdph
dqg wkh qhz gdwd w|sh lv uhihuhqfhg dv W\SH+qdph,1 Wklv zloo eh hdvlhu wr

h{sodlq zlwk dq h{dpsoh1 Ohw*v dvvxph wkdw zh zdqw wr zulwh surjudpv wkdw
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xvh wzr0glphqvlrqdo yhfwruv/ dqg wkdw Iruwudq grhv qrw vxssruw wkhp1 Vr/ zh
gh�qh d qhz gdwd w|sh iru wzr glphqvlrqdo yhfwruv=

Cv�. �jW|Ni
-.�w HH ! WN6VNAjA|e + WN6VNAjA|

.�$ Cv�. �jW|Ni
Qrz zh fdq ghfoduh wzr yhfwruv/ dvvljq wkhlu qxphulfdo ydoxhv/ dqg irup

wkhlu vxp e| dffhvvlqj wkh lqglylgxdo hohphqwv zlwk (=
Cv�.G�jW|Ni� HH Be Oe t�6 $ Wkuhh yhfwruv
B)�jW|NiG���e4�F� $ D vwuxfwxuh frqvwuxfwru
O)�jW|NiG4�heF�h� $ Dqrwkhu frqvwuxfwru

Dffruglqj wr wkh xvxdo yhfwru dojheud uxohv/ zh dgg wkh wzr yhfwruv frpsrqhqw0
zlvh=

t�6)�jW|NiGBJ! WN6VNAjA|oOJ! WN6VNAjA|e <
BJ+ WN6VNAjA|oOJ+ WN6VNAjA|�

2�� W%� W4ThL�i4i?|t
Wkh L2R idflolwhv ri IRUWUDQ :: zhuh douhdg| txlwh jrrg dqg sruwdeoh1 Vhyhudo
plqru fkdqjhv kdyh ehhq pdgh lq Iruwudq <31 Wkh prvw lpsruwdqw rqhv lqfoxgh
wkh lqwurgxfwlrq ri d ihz qhz nh|zrugv lqwr UHDG dqg ZULWH wkdw duh yhu| xvhixo
zkhq surfhvvlqj odujh vflhqwl�f �ohv1 Wkh rqh wkdw lv prvw lpsruwdqw lv=

2���� S�3?�? ki)�Lh_ �h}�4i?|
Lq IRUWUDQ ::/ li dq Hqg0Ri0Iloh +HRI, uhfrug ru dqrwkhu huuru zdv hqfrxq0
whuhg gxulqj d UHDG ru ZULWH +ru RSHQ dqg FORVH,/ wkh surjudp hlwkhu deruwhg
ru mxpshg wr d qhz vwdwhphqw odeho1 Vxfk ehkdylrxu lv lqfrpsdwleoh zlwk wkh
qhz vprrwk frqwuro �rz ri Iruwudq <31 Wkh LRVWDW@ dujxphqw surylghv zd|v
ri ghwhfwlqj wkh vwdwxv ri wkh h{hfwxwlrq ri dq L2R frppdqg1
UHDG dqg ZULWH
Lq d UHDG frppdqg/ LRVWDW uhwxuqv 3 iru vxffhvvixo h{hfxwlrq/ 04 ru 05 li dq HRI
zdv uhdfkhg +ghshqglqj rq wkh w|sh ri vwuhdp,/ ru d srvlwlyh ydoxh +uhwxuqhg
e| wkh rshudwlqj v|vwhp, li dq huuru zdv hqfrxqwhg +iru h{dpsoh/ d fkdudfwhu
vwulqj zdv hqwhuhg lqvwhdg ri d qxphulf gdwxp,1 Vlploduo| iru ZULWH1
RSHQ dqg FORVH
Lq dq �oh pdqlsxodwlrq frppdqg/ LRVWDW nh|zrugv duh uhwxuqhg 3 iru vxffhvv/
ru d srvlwlyh surfhvvru0 +dqg rshudwlqj v|vwhp, ghshqghqw ydoxh lq fdvh ri dq
huuru1
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2���2 � R���)
Rqh pruh lpsruwdqw lpsuryhphqw lv wkh dgglwlrq ri wkh DGYDQFH nh|zrug iru
vhtxhqwldo L2R1 Lq IRUWUDQ ::/ dw wkh hqg ri hdfk L2R vwdwhphqw d qhz olqh
zdv dvvxphg +lq rwkhu zrugv/ wkh L2R ex�huv zhuh dxwrpdwlfdoo| glvfdughg,1 Lq
pdq| fdvhv rqh qhhgv wr uhdg ru zulwh gdwd rqh e| rqh�qrq0dgydqflqj L2R1
Wklv lv grqh e| kdylqj d cQR* ydoxh iru DGYDQFH +wkh ghidxow lv c\HV*,1

Khuh lv d ghwdlohg h{dpsoh wkdw uhdgv dq lqwhjhu iurp d �oh=
Y�C.D.- HH NVjA t|B|�teijBa t|B|�te�B,�j
��.�GP�YC)�he8Yw.)Tu�,j�aB|�e7C�CP7)T�w$�e <
��CY��)T-.�$�eY�7C�C)NVjA t|B|�t�
Y8GNVjA t|B|�t))h� CQ.�
-.�$GP�YC)�he8�C):eY�7C�C)ijBa t|B|�t� �B,�j
Y8GijBa t|B|�t))h� CQ.�
b-YC.GP�YC):e8�C):e�$X���.)T���� <

TC�j �A|j}ji ijBa �tH �
b-YC.G:e:� �B,�j

.w7.
b-YC.G:e:� TXB,�j AN| �A|j}jie jiiNi r�e ijBa t|B|�t�
.�$ Y8

.w7. Y8GNVjA t|B|�t?@h� CQ.�
b-YC.G:e:� T.Aa Nu u�,j ijBW�ja�

.w7.
b-YC.G:e:� T�N�,a AN| NVjA u�,je jiiNi r�eNVjA t|B|�t�
.�$ Y8

2�e 6�?U|�L?t @?_ 5�MhL�|�?it
Pdq| fkdqjhv kdyh ehhq pdgh lq Iruwudq <3 frqfhuqlqj ixqfwlrqv dqg vxeurx0
wlqhv +surfhgxuhv,/ duud|v dqg frqwuro vwuxfwxuhv1 Vrph ri wkhvh fkdqjhv duh
pruh dgydqfhg/ vr zh zloo qrw jr lqwr pdq| ghwdlov1 Lw lv lqvwuxfwlyh wr h{sodlq
wkh vwuxfwxuh ri d Iruwudq surjudp rqfh djdlq1

2�e�� �hL}h@4 N?�|t
Hdfk surjudp frqvlvwv ri surjudp xqlwv/ fdoohg vfrslqj xqlwv1 Wkhvh fdq eh wkh
pdlq surjudp/ vxesurjudpv/ surfhgxuhv/ hwf1 Wkh lpsruwdqw wklqj wr qrwlfh lv
wkdw hdfk vfrslqj xqlw lv lqghshqghqw lq whupv ri lwv yduldeoh vsdfh/ vr wkdw lw lv
jrrg wr wu| wr sxw zhoo gh�qhg dqg pruh ru ohvv lvrodwhg jurxsv ri vwdwhphqwv
lqwr vhsdudwh xqlwv1 Wklv zd|/ |rx fdq lqyrnh wkdw xqlw iurp ydulrxv surjudpv/
zlwkrxw zruu|lqj derxw srvvleoh yduldeoh frq�lfwv1
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Dq| xqlw wkdw lv sodfhg +gh�qhg, zlwklq dqrwkhu xqlw lv d vxe0xqlw dqg kdv
dffhvv wr doo wkh yduldeohv lq wkh xqlw lw lv d sduw ri +vr fdoohg krvw dvvrfld0
wlrq ri yduldeohv,1 Wkhuhiruh/ surfhgxuhv wkdw lqwhudfw zlwk wkh pdlq surjudp
yduldeohv vkrxog eh sodfhg lqvlgh wkh SURJUDP/ xvlqj wkh FRQWDLQV frppdqg1
Wkhvh duh lqwhuqdo surfhgxuhv/ dv frqwudvwhg wr h{whuqdo surfhgxuhv/ zklfk duh
gh�qhg rxwvlgh ri wkh SURJUDP xqlw dqg kdyh wkhlu rzq yduldeoh zrunvsdfh1 Wkh
frppxqlfdwlrq/ ru lqwhuidfh/ ehwzhhq wkh pdlq surjudp ru vxesurjudp dqg wkh
h{whuqdo surfhgxuh lv grqh wkurxjkw wkh dujxphqw olvw1 Gdwd lv frslhg iurp
dfwxdo dujxphqwv wr gxpp| dujxphqwv xsrq wkh lqyrfdwlrq ri wkh surfhgxuh
+wklv lv qrw dozd|v wuxh,/ dqg iurp gxpp| dujxphqw wr dfwxdo dujxphqw xsrq
h{lwlqj wkh surfhgxuh1 Wkhuh duh dovr lqwulqvlf surfhgxuhv/ zklfk duh exlow lqwr
Iruwudq <3 dqg vxssruwhg lqwulqvlfdoo| e| doo frpslohuv1

Dqrwkhu zd| ri vkdulqj ri gdwd ehwzhhq surfhgxuhv lv wkh xvdjh ri prgxohv/
zklfk duh qhz xqlwv lqwurgxfhg lq Iruwudq <3/ idflolwdwlqj joredo yduldeohv dqg
surfhgxuhv1 Zh qrz ghvfuleh lq pruh ghwdlo vrph ri wkh qhz ihdxwxuhv ri wkh
<3 vwdqgdug1

2�e�2 W?|ih?@* �hLUi_�hit
Lqwhuqdo surfhgxuhv vkrxog eh sodfhg diwhu wkh FRQWDLQV frppdqg1 Wkh| fdq eh
d sduw ri dq| surjudp xqlw/ olnh wkh pdlq surjudp/ d vxesurjudp ru d surfhgxuh
+xvxdoo| qr pruh wkdq 506 ohyhov ri qhvwlqj,1 Iru h{dpsoh/ khuh lv krz wr pdnh
d surfhgxuh wkdw txlfno| }hurv doo wkh lqwhjhu frxqwhuv wkdw zh xvh lq wkh pdlq
surjudp=

�-�D-�� �N�A|jit
Y�C.D.- HH �e �e "e ,e 6e A $ Frxqwhuv
��ww ~jiN�N�A|jitG� $ ]hur doo wkh frxqwhuv
���C�Y�7
7P�-�PCY�. ~jiN�N�A|jitG� $ Lqwhuqdo surfhgxuh
�)h* �)h* ")h* ,)h* 6)h* A)h*

.�$ 7P�-�PCY�. ~jiN�N�A|jit
.�$ �-�D-�� �N�A|jit

Wkh sulpdu| sxusrvh ri lqwhuqdo surfhgxuhv lv wr lplwdwh lqolqhg surfhgxuhv
lq rwkhu surjudpplqj odqjxdjh lq d sodwirup lqghshqghqw zd|1

2�e�� , |ih?@* �hLUi_�hit
Dv douhdg| h{sodlqhg/ h{whuqdo surfhgxuhv duh xvxdoo| sodfhg rxwvlgh wkh pdlq
surjudp +lq d vhsdudwh �oh/ d prgxoh/ wkh vdph �oh/ hwf1,1 Zkhq wkh frpslohu
frpslohv wkh surjudp/ lw fdq ghwhfw d juhdw ghdo pruh huuruv li lw lv wrog zkdw
wkh surfhgxuh*v lqwhuidfh +dujxphqw olvw, lv1 Wklv lv grqh zlwk wkh LQWHUIDFH
eorfn/ zklfk frqwdlqv wkh ghfodudwlrqv ri wkh h{whuqdo ixqfwlrqv +lw fdq eh sodfhg
lqvlgh wkh pdlq surjudp ru lq d vhsdudwh prgxoh,1
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Lw lv lpsruwdqw wr qrwlfh wkdw h{solflw lqwhuidfhv duh uhtxluhg iru h{whuqdo
surfhgxuhv lq pdq| fdvhv/ iru h{dpsoh/ li wkh urxwlqh xvhv dvvxphg0vkdsh duud|v
ru srlqwhuv1 Exw/ dv lw zloo eh h{sodlqhg odwhu/ lq I doo surfhgxuhv pxvw eh prgxoh
surfhgxuhv/ iru zklfk wkh lqwhuidfh lv dxwrpdwlfdoo| surylghg1

Dovr/ wkh frpslohu fdq eh wrog zkdw wkh lqwhqwlrq ri wkh dujxphqwv ri d
vxeurxwlqh lv/ xvlqj wkh LQWHQW gdwd dwwulexwh zlwk rqh ri=

� LQ iru dujxphqwv wkdw vkrxog qrw eh dowhuhg lq wkh vxeurxwlqh/ exw rqo|
sdvv gdwd wr wkh surfhgxuh

� RXW iru dujxphqwv wkdw qhhg wr eh dvvljqhg ydoxhv lq wkh vxeurxwlqh
� LQRXW +ru LQ RXW, iru dujxphqwv wkdw sdvv gdwd erwk lq dqg rxw ri wkh
surfhgxuh

Iru h{dpsoh/ khuh lv dq lqwhuidfh wr d vxeurxwlqh wkdw uhwxuqv wkh wlph lq
vhfrqgv jlyhq wkh wlph lq krxuv/ plqxwhv dqg vhfrqgv=

Y�C.-8��.
7P�-�PCY�. �NA�ji|C�6jG�N�ie6�A�|jetjWNAae|�6j�
Y�C.D.-e Y�C.�CGY�� HH �N�ie 6�A�|je tjWNAa
Y�C.D.-e Y�C.�CG�PC� HH |�6j

.�$ 7P�-�PCY�. �NA�ji|C�6j
.�$ Y�C.-8��.

Odwhu/ zkhq wkh frpslohu hqfrxqwhuv d vwdwhphqw vxfk dv/
��ww �NA�ji|C�6jG4e4e44e|�6j�

lw fdq fkhfn iru wkh fruuhfw w|sh dqg lqwhqw ri wkh vxssolhg dujxphqwv dqg
lqyrnh wkh urxwlqh dffxudwho| +iru h{dpsoh/ sdvvlqj d frqvwdqw lqvwhdg ri wlph
fdq fdxvh yhu| shfxoldu h�hfwv wr rffxu lq IRUWUDQ ::/ exw d Iruwudq <3
frpslohu zrxog fdwfk wkh huuru,1

Lq Iruwudq <3/ wkh uhvxow ri wkh ixqfwlrq grhv qrw kdyh wr eh dvvljqhg wr d
yduldeoh zlwk wkh vdph qdph dv wkh ixqfwlrq1 Lqvwhdg/ wkh qdph ri wkh uhvxow
fdq eh vshfl�hg zlwk UHVXOW+yduldeoh iru uhvxow,1 Wklv lv prvwo| xvhg lq
frqmxfwlrq zlwk uhfxuvlyh vxeurxwlqhv/ exw lv jrrg surjudpplqj sudfwlfh dqg lv
dq dqdorj ri wkh F uhwxuq frppdqg1 Dq h{dpsoh lv jlyhq lq wkh qh{w vhfwlrq1

2�e�e �L_�*it
Prgxohv duh d qhz surjudp xqlw lq Iruwudq <31 Wkh| duh wkh Iruwudq <3 htxly0
dohqw wr fodvvhv lq F.. dqg duh xvhg wr jurxs gdwd dqg surfhgxuhv wkdw rshudwh
rq wkdw gdwd lq d orjlfdo dqg vdih0wr0xvh zd|1 Wkh| duh dovr xvhg wr hqforvh gdwd
+joredo yduldeohv, dqg LQWHUIDFH ghfodudwlrqv ri ixqfwlrqv wkdw vhyhudo rwkhu
surjudp xqlwv qhhg wr vkduh1 Wkh prgxoh lv gh�qhg yld=
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PRGXOH qdph
Dffhvvlelolw| ghfodudwlrqv dqg
Joredo yduldeohv ghfodudwlrqv
LQWHUIDFH eorfnv
FRQWDLQV 111
Prgxoh surfhgxuhv

111
HQG PRGXOH qdph
Li zh zdqw d surjudp xqlw wr kdyh dffhvv wr wkh yduldeohv dqg surfhgxuhv

gh�qhg lq wkh prgxoh/ zh xvh wkh XVH frppdqg/ zklfk jrhv dw wkh ehjlqqlqj
ri wkh vshfl�fdwlrq sduw ri d surjudpplqj xqlw1 Li zh kdyh orwv ri surfhgxuh
lqwhuidfhv lq wkh prgxoh +iru h{dpsoh/ d vxeurxwlqh oleudu|, exw zrxog zdqw
wr xvh rqo| d ihz ri wkhvh surfhgxuhv ru rqo| vrph ri wkh prgxoh yduldeohv/
zh vshfli| wklv zlwk wkh RQO\ nh|zrug +wklv lv dovr d zd| wr pdnh vrph joredo
yduldeohv qrw dffhvvleoh wr doo surjudp xqlwv dqg lv jrrg surjudpplqj sudfwlfh,=

XVH prgxoh qdph ^/ RQO\= isurfhgxuh qdphvj`
D prgxoh fdq frqwdlq surfhgxuhv/ fdoohg prgxoh surfhgxuhv/ dqg wkhvh kdyh

dffhvv wr doo wkh yduldeohv lq wkh prgxoh yld krvw dvvrfldwlrq1 Hdfk prgxoh
yduldeoh +dovr fdoohg joredo yduldeoh, dqg prgxoh surfhgxuh fdq kdyh dq dwwulexwh
vshfli|lqj zkhwkhu lw vkrxog eh pdgh dffhvvleoh wr xqlwv wkdw XVH wkh prgxoh yld
XVH dvvrfldwlrq1 Wklv lv grqh zlwk wkh SULYDWH dqg SXEOLF +ghidxow, dwwulexwhv1

Iru h{dpsoh/ zh fdq vwruh wkh wrwdo qxpehu ri �rdwlqj0srlqw rshudwlrqv
+�rsv, lq d surjudp lq d prgxoh dqg surylgh prgxoh surfhgxuhv iru frxqwlqj
wkh qxpehu ri �rsv lq d surjudp/

��$Pw. 8,NV �N�A|ji
�P�wY� $ Ghidxow sxeolf dffhvvlelolw| iru doo
Y�C.D.-e �-YX�C.e 7�X. HH u,NVt WN�A|)h
���C�Y�7
7P�-�PCY�. -jtj|8,NVtG� $ Vwduw frxqwlqj dqhz
u,NVt WN�A|)h

.�$ 7P�-�PCY�. -jtj|8,NVt
7P�-�PCY�. �aa8,NVtGu,NVt� $ Lqfuhphqw frxqwhu
Y�C.D.-e Y�C.�CGY�� HH u,NVt
u,NVt WN�A|)u,NVt WN�A|ou,NVt

.�$ 7P�-�PCY�. �aa8,NVt
$ iorsv frxqwhu lv qrw dffhvvleoh gluhfwo| +SULYDWH,/
$ vr zh xvh d ixqfwlrq wr dffhvv lw=
8P��CY�� -j|�iA8,NVtG� -.7PwCGu,NVt�
Y�C.D.- HH u,NVt $Wklv lv wkh uhvxow
u,NVt)u,NVt WN�A|
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.�$ 8P��CY�� -j|�iA8,NVt
.�$ ��$Pw. 8,NV �N�A|ji

dqg wkhq xsgdwh wklv qxpehu iurp dq| surjudp xqlw=
P7. 8,NV �N�A|jie ��wv H <
-jtj|8,NVte �aa8,NVte -j|�iA8,NVt $ Wklv lv dw wrs

ri surjudp
���

��ww -jtj|8,NVtG�
���

��ww �aa8,NVtG�hh�
b-YC.GP�YC):e8�C):� TC�j A�6Oji Nu u,NVt �t �e

-j|�iA8,NVtG�
Rqh lpsruwdqw wklqj wr uhphpehu lv wkdw dq h{solflw lqwhuidfh lv dxwrpdwl0

fdoo| surylghg iru doo XVHg sxeolf prgxoh surfhgxuhv/ vr wkdw wkhvh vkrxog qrw
eh jlyhq vhsdudwho|1

2�D �L?|hL* 5|h�U|�hit
Frqwuro vwuxfwxuhv kdyh dovr ehhq vxssohphqwhg lq Iruwudq <31 Zh ghvfuleh rqh
qhz F0olnh eudqfklqj vwdwwhphqw dqg vrph lpsruwdqw dgglwlrqv wr wkh uhshwlwlrq
vwdwhphqw1 Rqh lpsruwdqw dgglwlrq lv wkdw frqwuro vwuxfwxuhv fdq eh qdphg zlwk
d ghvfulswlyh qdph zklfk suhfhhgv wkh frqwuro vwuxfwxuh=

^qdph=` Frqwuro Vwuxfwxuh
Wklv uhsodfhv wkh foxpv| qxphulf vwdwhphqw odehov ri IRUWUDQ ::1

2�D�� ��5,��*LU!t
Wkh FDVH vwuxfwxuh lv vlplodu wr wkh frpsxwhg JR WR vwdwhphqw1 Lw lv xvhg zkhq
wkh surjudp �rz qhhgv wr eh eudqfkhg lq vhyhudo gl�huhqw gluhfwlrqv ghshqglqj
rq wkh ydoxh ri dq h{suhvvlrq1 Wkh v|qwd{ lv=

^qdph=` VHOHFW FDVH +h{suhvvlrq,
FDVH +ydoxh, ^iluvw qdph`
Iluvw eorfn ri vwdwhphqwv

111
^FDVH GHIDXOW
Ghidxow eorfn ri vwdwhphqwv`

HQG VHOHFW ^qdph`
D olplwdwlrq wr wklv frqvwuxfw lv wkdw wkh uhvxow ri wkh h{suhvvlrq pd| eh

fkdudfwhu/ lqwhjhu ru orjlfdo rqo| +lq I/ rqo| lqwhjhu ru fkdudfwhu,1 Wkh ydoxh
vshfl�fdwlrq pd| wdnh vlqjoh ydoxh+v, ru d udqjh ri ydoxhv vhsdudwhg e| d frorq1
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Iru h{dpsoh/ khuh lv d FDVH vwuxfwxuh wkdw ghwhuplqhv zklfk vhdvrq d prqwk lv
lq=

Y�C.D.- HH 6NA|�
�Q�-��C.-Gw.�)�h� HH tjBtNA
7jBtNAtH 7.w.�C ��7.G6NA|��
��7.GgeF�
tjBtNA)T7Vi�A}�
��7.GUe0�
tjBtNA)T7�66ji�

��7.GIH�h�
tjBtNA)T��|�6A�

��7.G��e�He�4�
tjBtNA)Tb�A|ji�

��7. $.8�PwC
tjBtNA)TYA�B,�a 6NA|��

.�$ 7.w.�C 7jBtNAt

2�D�2 #��wLLTt
Lw zdv vdlg lq wkh �uvw fkdswhu wkdw lq IRUWUDQ :: wkh JR WR vwdwhphqw lv
qhhghg wr pdnh lq�qlwh orrsv1 Vlqfh wkh JR WR vwdwhphqw lv wrgd| frqvlghuhg d
edg surjudpplqj kdelw/ wkh <3 vwdqgdug r�huv dq lpsuryhphqw e| xvlqj qdphg
GR orrsv dqg wkh wzr qhz frppdqgv/ H[LW dqg F\FOH/ zkrvh v|qwd{ lv/

H[LW ^qdph ri orrs`
F\FOH ^qdph ri orrs`
dqg wkh| hlwkhu h{lw d jlyhq orrs +wkh lqqhuprvw GR orrs e| ghidxow,/ ru vwduw

dqrwkhu lwhudwlrq1 Wr pdnh dq lq�qlwh orrs/ rqh fdq wkxv xvh dq _hpsw|% qdphg
GR orrs dqg H[LW wr vwrs wkh lwhudwlrq1 Iru h{dpsoh/ khuh lv d surjudp vhjphqw
lq zklfk wkh xvhu lqsxwv qxpehuv rqh e| rqh dqg wkh frpsxwhu fdofxodwhv wkhlu
vtxduh urrw li wkh| duh srvlwlyh/ dqg d 3 lv xvhg dv d vwrsslqj vljq=

-.�w HH A�6Oji
,NNVH $�
b-YC.GP�YC):e8�C):� �.A|ji B A�6Oji q)�
-.�$GP�YC):e8�C):� A�6Oji
Y8 GA�6Oji))h� CQ.�
.kYC ,NNV

.w7. Y8 GA�6Oji?@h� CQ.�
�v�w. ,NNV

.w7.
b-YC.GP�YC):e8�C):� �C�j t`�Bij iNN| �t �e

7#-CGA�6Oji�
.�$ Y8

.�$ $� ,NNV
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Lw vkrxog eh qrwhg krzhyhu wkdw qdphg orrsv kdyh wkh vdph qhjdwlyh srwhq0
wldo dv wkh JR WR vwdwhphqw dqg vkrxog eh xvhg zlwk fdxwlrq1

2�S �hh@)t
Vrph ri wkh prvw lpsruwdqw fkdqjhv lq Iruwudq <3 frph iurp wkh fkdqjhv frq0
fhuqlqj duud|v dqg duud| rshudwlrqv1 Zh wkxv fduhixoo| h{sodlq wkh lpsruwdqfh
ri wkhvh fkdqjhv/ dowkrxjk vrph wrslfv olnh srlqwhuv duh wrr frpsolfdwhg wr
h{sodlq lq ghwdlo dw wkh ehjlqqhu ohyho1

2�S�� #iU*@h@|�L? Lu �hh@)t
Duud|v duh ghfoduhg lq wkh vdph zd| dv lq wkh :: vwdqgdug/ zlwk wkh lpsruwdqw
lqfoxvlrq ri vhyhudo qhz dwwulexwhv=

w|sh ^/dwwulexwhv` duud|+iOrzhu erxqg=Xsshu erxqgj,
Wkh pruh lpsruwdqw dwwulexwhv duh
� GLPHQVLRQ+iOrzhu erxqg=Xsshu erxqgj,/ zklfk hqdeohv wkdw wkh glphq0
vlrq eh vshfl�hg/ dqg wkh orzhu dqg xsshu erxqg fdq qrz eh dfwxdo
zrunvsdfh yduldeohv/ wkxv hqdeolqj wkh h{lvwhqfh ri dxwrpdwlf duud|v lq
surfhgxuhv/ zklfk frph wr h{lvwhqfh zlwk gl�huhqw glphqvlrqv hdfk wlph
wkh surfhgxuh lv fdoohg1

� DOORFDWDEOH/ zklfk lghqwl�hv wkh duud| dv doorfdwdeoh1
� WDUJHW/ zklfk lghqwl�hv wkh duud| dv d wdujhw iru srlqwhuv/ zklfk wkhp0
vhoyhv kdyh wkh dwwulexwh SRLQWHU1

Iru h{dpsoh/ wr ghfoduh dq duud| xvhg wr vwruh |rxu lqfrph iru vhyhudo |hduv
dqg doo wkh prqwkv lq hdfk |hdu/ rqh fdq xvh=

-.�we $Y�.�7Y��G�4e�ddFH4hhh� HH �AWN6j

2�S�2 ViU|Lh E�hh@)� �L?t|h�U|Lht
Yhfwruv duh rqh0glphqvlrqdo duud|v zklfk lv xvhg pdlqo| wr dffhvv vxe0duud|v
ri d jlyhq duud| +vhh wkh qh{w vhfwlrq,1 D yhfwru fdq eh yhu| hdvlo| dvvljqhg d
ydoxh yld dq duud| frqvwuxfwru +uhfdoo wkh suhylrxv xvdjh ri ghulyhg gdwd w|sh
frqvwuxfwruv,=

yhfwru @ +2i^orzhu=xsshu=vwhs`/1112,
Zkhuh olvw pd| eh d olvw ri ydoxhv ri wkh dssursuldwh w|sh/ qdpho|/ d yduldeoh

h{suhvvlrq/ udqn04 duud| h{suhvvlrq/ lpsolhg GR orrs ru dq| frpelqdwlrq ri wkhvh1
Wklv zloo eh fohduhu odwhu rq/ exw khuh lv dq h{dpsoh ri d yhfwru wkdw kdv wkh
ydoxh +2 4 6 8 : < 9 5 7 ; 492,=
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Y�C.D.-e $Y�.�7Y��GF�e ��-��.C.- HH <
Naa)G'4:"o�e")heg�
Y�C.D.-e $Y�.�7Y��GF�e ��-��.C.- HH <
�jW|Ni)G'NaaeUeG4::�e�)�eg�'�

2�S�� Nt�?} �hh@)t
Duud|v lq Iruwudq <3 fdq eh dffhvvhv rq dq hohphqw0e|0hohphqw edvlv/ mxvw olnh
lq wkh :: vwdqgdug/ exw d pdmru lpsuryhphqw lv wkdw zkroh vhfwlrqv ri wkh duud|
fdq eh dffhvvhv xvlqj rqh ri wkh wzr iroorzlqj frqvwuxfwv==

41 Uhjxodu duud| vhfwlrq=
duud|+ivwduw=hqg=vwhsj^/111`,
Dq| ri wkh vwduwlqj/ hqglqj dqg vwhs ydoxhv iru wkh lqglfhv fdq eh rplwwhg/
vr orqj dv wkhuh lv rqh hoolsvh1

51 Dq luuhjxodu/ ru lqgluhfw duud| vhfwlrq/ pdgh e| xvlqj d yhfwru vxevfulsw=
duud|+yhfwru^/111`,
zkhuh yhfwru lv d ghidxow lqwhjhu yhfwru +l1h1 udqn04 duud|,

Krz wklv zrunv zloo ehfrph fohdu rqo| zlwk h{dpsohv dqg sudfwlfh=
-.�we $Y�.�7Y��GFheFh� HH BiiB+
Y�C.D.-e $Y�.�7Y��G� HH �jW|Ni)G'�e0e0'�

Wklv dffhvvhv wkh vhfwlrq ri wkh duud| iurp urzv 4053 dqg froxpqv 8043/ wkxv
uhwxuqlqj dq duud| ri vl}h ^53/8`=

b-YC.GP�YC):e8�C):� BiiB+G�H4heFH�h�
Wklv dffhvvhv doo wkh hyhq0qxpehuhg urzv=

b-YC.GP�YC):e8�C):� BiiB+G4HFhH4eH�
Dqg wklv dffhvvhv wkh hohphqwv dw wkh lqwhuvhfwlrq ri urzv 4/ : dqg 6: zlwk

froxpq 5=
b-YC.GP�YC):e8�C):� BiiB+G�jW|Nie4�

64



2�S�e �M�(��?)( �hh@)t Viht�t 5|h�?}t
Lq Iruwudq <3/ d glvwlqfwlrq ehwzhhq dq duud| ri fkdudfwhu v|perov dqg d fkdu0
dfwhu vwulqj lv vwloo pdgh1 Wklv glvwlqfwlrq zloo olnho| jr dzd| lq I5N zlwk wkh
lqwurgxfwlrq ri yduldeoh ohqjwk vwulqjv1

Vr/ khuh duh d vwulqj ri ohqjwk 43 fkdudfwhuv/ dqg duud| ri 43 fkdudfwhuv/ dqg
dq duud| ri 43 vwulqjv ri ohqjwk 43=

�Q�-��C.-Gw.�)�h� HH AB6j
�Q�-��C.-e $Y�.�7Y��G�h� HH VBi| Nu AB6j
�Q�-��C.-Gw.�)�h�e $Y�.�7Y��G�h� HH AB6jt

Zh fdq wkhq xvh=
VBi| Nu AB6j)G'	�?e	w?e	.?e	l?e	7?'�
AB6j)T�w.l7�
b-YC.GP�YC):e8�C):� AB6jtGG'�e4eF'��G�H�

2�S�D �hh@) �Tih@|�L?t
D yhu| lpsruwdqw qhz ihdwxuh lq Iruwudq <3 lv wkh lghd ri duud|0duud| rshudwlrqv
ehwzhhq frqirupdeoh duud|v1 Wzr duud|v duh vdlg wr eh frqirupdeoh li wkh| kdyh
wkh vdph vl}h +qrw qhfhvvdulo| wkh vdph urz ru froxpq qxpehulqj,/ ru li rqh
ri wkh wzr duud|v lv d vfdodu1 Dq rshudwlrq ehwzhhq wzr frqiruplqj duud|v lv
fduulhg ehwzhhq wkh hohphqwv ri wkh wzr duud|v lqglylgxdoo|1 Iru h{dpsoh/

-.�we $Y�.�7Y��G4he4h� HH �e �e �
�)�o�

dvvljqv wr hdfk hohphqw lq F wkh ydoxh ri wkh vxp ri wkh fruuhvsrqglqj hoh0
phqwv ri D dqg E1 Wkxv/ |rx pd| vd| wkdw wklv lv htxlydohqw wr d GR orrs=

$� �)�e4h
$� �)�e4h
�G�e��)�G�e��o�G�e��

.�$ $�
.�$ $�

Exw wklv lv qrw txlwh wuxh/ dqg lw lv lpsruwdqw wr xqghuvwdqg wkh gl�hu0
hqfh1 Wkh pdwul{ vwdwhphqw F@D.E grhv qrw vsdq lq wlph�lw vsdqv lq vsdfh1
Lq rwkhu zrugv/ dv idu dv vxpplqj wzr pdwulfhv jrhv/ wkh rughu lq zklfk wkh
vxppdwlrq lv grqh lv duelwudu|1 Rq wkh rwkhu kdqg/ wkh grxeoh GR0orrs vwuxf0
wxuh vsdqv lq wlph/ qrw lq vsdfh1 Wkhuhiruh/ wkh grxeoh orrs lv dq xq0qdwxudo
wudqvodwlrq ri wkh pdwul{ vwdwhphqw1 Wkh uhdvrq wkdw qhvwhg orrslqj lv wkh wud0
glwlrqdo zd| ri shuiruplqj pdwul{ rshudwlrqv lv wkdw prvw ri wkh frpsxwhuv
shrsoh frpprqo| xvh duh vr fdoohg yrq Qhxpdq vhtxhqwldo pdfklqhv/ lq zklfk
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wkhuh lv d vlqjoh surfhvvru wkdw grhv wklqjv lq d wlph rughuhg idvklrq1 Krzhyhu/
wrgd| wkh frqfhsw ri sdudooho/ ru pxowl0surfhvvru pdfklqhv lv dq hvvhqwldo rqh/
vr wkdw qhvwhg gr orrsv vkrxog eh dyrlghg zkhqhyhu dq htxlydohqw duud|0duud|
+yhfwrul}hg, vwdwhphqw h{lvwv1

Zkhq wkh frpslohu vhhv d vwdwhphqw F@D.E iru pdwulfhv/ lw dxwrpdwlfdoo|
rswlpl}hv wkh surfhvv iru wkh vshfl�f pdfklqh xvlqj wkh idfw wkdw wkh rshudwlrq
lv qrw vhtxhqwldo1 Krz lw grhv wkdw lv iruwxqdwho| qrw rxu frqfhuq�Lw pd| xvh
vhyhudo surfhvvruv wr gr wkdw li wkh pdfklqh kdv pruh wkdq rqh/ lw pd| dffhvv wkh
hohphqwv froxpq ru urz0zlvh/ xvh srlqwhuv/ hwf1 Wkh ohvvrq iurp doo wklv lv wkdw
|rx vkrxog dozd|v wu| wr irupxodwh |rxu frgh lq yhfwrul}hg +duud|, vwdwhphqwv1

2�S�S ,*i4i?|@* 6�?U|�L?t
Wr frqwlqxh wkh suhylrxv glvfxvvlrq/ ohw*v dvvxph zh qhhg wr wdnh wkh vlqh ri doo
wkh hohphqwv ri wkh duud| D1 Djdlq/ wklv lv qrw d wlph0rughuhg rshudwlrq/ dqg
Iruwudq <3 r�huv d yhu| h�flhqw zd| ri grlqj wklv1 Zh fdq vlpso| xvh VLQ+D,
wr shuirup wklv rshudwlrq/ ehfdxvh VLQ/ olnh prvw rwkhu qxphulfdo ixqfwlrqv lq
Iruwudq <3/ lv dq hohphqwdo surfhgxuh~dfwlqj rq hdfk hohphqw ri dq duud|1 Dovr/
doo lqwulqvlf rshudwruv duh dovr hohphqwdo1

Wkxv d vwdwhphqw olnh/
�GFH�heH�)7Y�G�G4H�hH4eH��o4�h:G�GFH�heH�::4�

shuirupv d yhu| frpsolfdwhg pdwul{ rshudwlrq ri dvvljqlqj wr wkh 8043wk urzv
ri F wkh vxp ri wkh vlqh ri wkh hohphqwv ri D lq wkh hyhq urzv xs wr wkh 43wk
urz dqg wkh grxeohg vtxduhg ydoxhv ri wkh hohphqwv ri wkh pdwul{ E lq froxpqv
8043wk1

Lq Iruwudq <8/ wkh xvhu fdq ghfoduh duud|v wkdw duh hohphqwdo dv zhoo/ xvlqj
wkh HOHPHQWDO dwwulexwh1 Djdlq/ wklv lv prvw lpsruwdqw lq wkh frqwh{w ri sdudooho
frpsxwlqj1

2�S�. #@|@��@h@**i* �hh@) �L?t|h�U|t
ZKHUH
Wkh ZKHUH frqvwuxfw lv d yhu| xvhixo frqwuro vwuxfwxuh iru shuiruplqj dq rshu0
dwlrq rqo| rq fhuwdlq hohphqwv ri dq duud| wkdw vdwlvi| d jlyhq frqglwlrq1 Wkh
vwuxfwxuh lv=

ZKHUH +duud| frqglwlrq,
Duud| vwdwhphqwv

HOVHZKHUH ^+dowhuqdwlyh frqglwlrqv,`
Dowhuqdwlyh duud| vwdwhphqw

HQG ZKHUH
Iru h{dpsoh/
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-.�we $Y�.�7Y��G4he4h� HH �e �e �
bQ.-. G�')h�h�
�)�'�

.�$ bQ.-.
dvvljqv hdfk hohphqw ri wkh pdwul{ F wkh txrwlhqw ri wkh fruuhvsrqglqj hoh0

phqwv ri pdwulfhv D dqg E/ vr orqj dv wkh hohphqw ri E lv qrq0}hur1
Lw vkrxog eh qrwhg djdlq wkdw wkh ZKHUH frqvwuxfw lv qrw htxlydohqw wr d

GR0orrs zlwk d qhvwhg LI vwdwhphqw/ vlqfh d ZKHUH orrs lv qrw wlph0rughuhg dqg
fdq eh shuiruphg lq sdudooho1 D pdmru olplwdwlrq ri Iruwudq <3 lv wkdw ZKHUH
frqvwuxfwv fdq qrw eh qhvwhg1 Wklv lv fruuhfwhg lq Iruwudq <8/ zkhuh ZKHUH dqg
IRUDOO vwuxfwxuhv fdq eh qhvwhg dw dq| ohyho1

IRUDOO +Iruwudq <8,
Zh rqo| eulh�| phqwlrq wkh qhz +dqg prvw lpsruwdqw, frqwuro vwuxfwxuh lq
Iruwudq <8/ wkh IRUDOO vwuxfwxuh1 Wklv lv d vsdfh0vsdqqlqj htxlydohqw wr qhvwhg
GR0orrsv wkdw shuirupv frpsolfdwhg rshudwlrqv zkrvh wlph h{hfxwlrq pxvw eh
duelwudu|1 Khuh lv dq h{dpsoh/

Y�C.D.-e ��-��.C.- HH A)�h
-.�we $Y�.�7Y��GAeA� HH !e +
8�-�wwG�)�HAe !G�e��Ah�h�
bQ.-.G!G�e�H�Ah�h�
!G�e�H�)!G�e�H�'!G�e��

.w7. bQ.-.
!G�e�H�)h�h

.�$ bQ.-.
.�$ 8�-�ww

zklfk shuirupv d pruh vrsklvwlfdwhg pdwul{0olnh rshudwlrq lq zklfk wkh srv0
lwlyh sduw ri wkh xsshu wuldqjxodu sruwlrq ri dq duud| { lv vfdohg zlwk wkh fru0
uhvsrqglqj srvlwlyh gldjrqdo hohphqw +frpprq rshudwlrq lq jdxvvldq0olnh holp0
lqdwlrqv,1

Wkhuh duh pdq| gholfdwh lvvxhv zlwk uhodwlrq wr wkh Iruwudq <3 gdwd0sdudooho
odqjxdjh frqvwuxfwv olnh IRUDOO dqg ZKHUH/ vxfk dv SXUH surfhgxuhv/ qhvwhg
vwdwhphqw hydoxdwlrq/ hwf1 Wkh sxusrvh khuh lv qrw wr jlyh d ixoo wxwruldo/ exw
wr jlyh wkh uhdghu dq dssuhfldwlrq iru wkh v|qwd{ ri Iruwudq <3 zlwk wkh krsh
wkdw kh zloo xvh lw zkhqhyhu kh fdq lqvwhdg ri wkh rog qhvwhg0GR orrs vwdqgdug
qrwdwlrq1

2�S�H �hh@) W?|h�?t�U 6�?U|�L?t
Zlwk doo wkh fkdqjhv wr wkh frqfhsw ri duud|v/ Iruwudq <3 frqwdlqv d orw ri qhz
lqwulqvlf ixqfwlrqv iru duud|v1 Lw lv eh|rxqg wkh vfrsh ri wklv wh{w wr h{sodlq
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wkhvh1 Khuh lv mxvw d eulhi olvw ri vrph ri wkhp dqg zkdw wkh| gr/ vr |rx nqrz
zkdw wr orrn iru zkhq |rx qhhg wkhp=

� VL]H+duud|/^glphqvlrq`, lv suredeo| wkh prvw lpsruwdqw lqtxlu| ixq0
wlrq iru duud| zklfk �qgv wkh udqn ri dq duud| dorqj wkh vshfl�hg glphq0
vlrq +ru wrwdo qxpehu ri hohphqwv,1 Wklv lv prvw xvhixo lq frqmxfwlrq zlwk
dvvxphg0vkdsh duud| dujxphqwv/ dv h{sodlqhg yld dq h{dpsoh odwhu1 Xvh
VKDSH+duud|, wr jhw wkh vkdsh ri wkh duud| dv dq duud| ri lqwhjhu vl}hv
dorqj gl�huhqw glphqvlrqv1 Iru h{dpsoh/

-.�we $Y�.�7Y��GFe0� HH �
b-YC.G:e:� 7Q��.G�� $ Uhwxuqv +28/:2,
b-YC.G:e:� 7Y~.G�� $ Uhwxuqv 68
b-YC.G:e:� 7Y~.G�e�� $ Uhwxuqv 8

� OERXQG+duud|/ ^glphqvlrq`, dqg XERXQG+duud|/ ^glphqvlrq`, uhwxuq
wkh orzhu dqg xsshu duud| erxqgv1 Wkhvh duh prvw phdqlqjixo lq sdudooho
frpsxwlqj zkhq duud|v duh glvwulexwhg ryhu vhyhudo surfhvvruv1

� VXP+duud|/^glphqvlrq`, dqg SURGXFW+duud|/^glphqvlrq`, uhwxuq wkh
vxp ru surgxfw ri wkh hohphqwv ri dq duud| dorqj wkh vshfl�hg glphqvlrq1

� PLQYDO+duud|/^glphqvlrq`, dqg PD[YDO+duud|/^glphqvlrq`, jlyh wkh
vpdoohvw dqg pd{lpxp ydoxh ri dq duud| dorqj wkh vshfl�hg glphqvlrq1

� PDWPXO+iluvw duud|/ vhfrqg duud|, lv d yhu| lpsruwdqw ixqfwlrq wkdw
uhwxuqv wkh pdwul{ surgxfw ri wzr duud|v +rswlpl}hg iru sdudoohol}dwlrq
zkhq srvvleoh,1

� GRW SURGXFW+iluvw yhfwru/ vhfrqg yhfwru, �qgv wkh grw surgxfw ri
wzr yhfwruv1

� UHVKDSH+duud|/vkdsh, uhvkdshv dq duud| wr wkh udqnv +glphqvlrqv, vshf0
l�hg lq wkh vkdsh duud| dqg uhwxuqv wkh qhz duud|1

� WUDQVSRVH+pdwul{, jlyhv wkh wudqvsrvh ri d wzr glphqvlrqdo pdwul{1
� FDOO UDQGRP QXPEHU+pdwul{, dvvljqv svhxgr udqgrp qxpehuv lq wkh
udqjh ^313/413` wr wkh UHDO duud| pdwul{1

2�S�b �**LU@|@M*i �hh@)t
Dq hvvhqwldo lpsuryhphqw lq Iruwudq <3 lv phpru| phqdjhphqw dqg wkh lqwur0
gxfwlrq ri doorfdwdeoh duud|v/ vshfl�hg zlwk wkh DOORFDWDEOH dwwulexwh1 Wkhvh
duud|v gr qrw kdyh d vshfl�hg glphqvlrq +vr fdoohg ghihuuhg vl}h duud|v, dqg jhw
doorfdwhg ru ghdoorfdwhg xvlqj wkh frppdqgv=
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DOORFDWH+duud|+iglphqvlrqvj,,
GHDOORFDWH+duud|,
Iru h{dpsoh/

-.�we $Y�.�7Y��GHeH�e �ww���C��w. HH BiiB+
�ww���C.GBiiB+G�hegh��
���
$.�ww���C.GBiiB+�

�uvw uhvhuyhv phpru| iru d 43 e| 73 duud|/ dqg wkhq iuhhv wkh phpru| wr wkh
phpru| srro ri wkh rshudwlqj v|vwhp1

2�S��f �L�?|iht
Wkh frqfhsw ri srlqwhuv lv gl�fxow wr h{sodlq1 Iru wkh sxusrvhv ri wklv wh{w/ d
srlqwhu fdq eh xqghuvwrrg dv dq doldv/ d gl�huhqw qdph/ iru d Iruwudq remhfw/
gl�huhqw iurp srlqwhuv lq F/ zklfk krog phpru| orfdwlrqv Lq d vhqvh/ Iruwudq
srlqwhuv krog erwk d phpru| dgguhvv dqg d gdwd ghvfulswru iru vrph remhfw/ dqg
duh wkxv pruh jhqhudo dqg �h{leoh +dqg pd|eh ohvv h�flhqw lq fhuwdlq rffdvlrqv,1
Lq sduwlfxodu/ d srlqwhu fdq srlqw wr d eorfn ri phpru| wkdw zh zdqw wr xvh wr
vwruh gdwd1 Wkh rwkhu yduldeoh wr zklfk wkh srlqwhu srlqwv lv fdoohg wkh wdujhw
ri wkh srlqwhu/ dqg qhhgv wr kdyh wkh WDUJHW dwwulexwh1 D srlqwhu lv dvvljqhg d
wdujhw yld=

srlqwhu@Awdujhw yduldeoh ru duud|
Zkhq d srlqwhu lv ghfoduhg/ lw lv eruq lq dq xqgh�qhg vwdwxv/ zkhq lw lv

dvvljqhg d wdujhw lw ehfrphv dvvrfldwhg/ dqg wr dyrlg lqdgyhuwhqw plvxvh zh fdq
pdnh lw glvdvvrfldwhg zlwk=

QXOOLI\+srlqwhu,
Iru h{dpsoh/

-.�we $Y�.�7Y��GH�e ��Y�C.- HH NAj iN�
-.�we $Y�.�7Y��GFheFh�e C�-D.C HH BiiB+
NAj iN�)ABiiB+GFeH�
�PwwY8vGNAj iN��

dvvrfldwhg wkh srlqwhu wr wkh 8wk urz ri wkh duud|1 Wklv lv d xvhixo frqvwuxf0
wlrq ehfdxvh lw lv pruh h�flhqw dqg hdv| wr pdqlsxodwh/ wkhq ohw*v vd|/ nhhslqj
lq phpru| wkh qxpehu 8 wr nqrz zklfk urz zh zdqw wr uhihuhqfh1

2�S��� �hh@)t @t �hLUi_�hi �h}�4i?|t
Wkhuh duh vhyhudo nlqgv ri duud|v lq Iruwudq <3/ hvshfldoo| zkhq xvhg dv dujx0
phqwv wr surfhgxuhv1 Wkh wkuhh lpsruwdqw rqhv duh=
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� Dvvxphg0vkdsh duud|v/ ghfoduhg zlwk = lq wkhlu glphqvlrq dwwulexwhv1
Wkhvh wdnh wkh vkdsh ri wkh fruuhvsrqglqj duud| dujxphqw sdvvhg wr wkhp/
zklfk fdq eh dq duud| vhfwlrq1 Wkhvh duh d yhu| lpsruwdqw lqqrydwlrq lq
Iruwudq <31

� Dxwrpdwlf duud|v/ zkrvh vkdshv duh vshfl�hg xvlqj ydoxhv wkdw hqwhu wkh
surfhgxuh wkurxjk lwv dujxphqwv1

� Ghihuuhg0vkdsh duud|v/ zklfk duh hvvhqwldoo| hlwkhu SRLQWHU ru DOORFDWDEOH
duud|v1

Lq IRUWUDQ ::/ duud|v frxog eh hlwkhu dvvxphg0vl}h +ghfoduhg zlwk d - lq
wkh odvw glphqvlrq�wklv lv d qrq0sruwdeoh zd| ri wudqvihulqj duud|v zklfk uholhv
rq vhtxhqfh dvvrfldwlrq, ru dxwrpdwlf duud|v1 Lq Iruwudq <3/ duud| dujxphqwv
frxog qrw eh doorfdwdeoh +srlqwhuv duh xvhg lqvwhdg,1 Wklv kdv ehhq fruuhfwhg lq
I5N1

Uhvxowv ri ixqfwlrqv fdq eh duud|v dqg wkh| pxvw eh ghihuuhg0vkdsh ru h{0
solflwo| vkdshg duud|v +l1h1 wkhlu vkdsh pxvw eh vshfl�hg lq whupv ri lqsxw ydoxhv
wr wkh ixqfwlrq,1 Iru h{dpsoh/ khuh lv dq surfhgxuh wkdw uhwxuqv wkh devroxwh
ydoxh ri wkh vxp ri wkh hohphqwv lq doo urzv ri dq duud| +wklv lv hvvhqwldoo| wkh
vdph dv d fdoo wr wkh lqwulqvlf ixqfwlrq VXP+duud|/4,,=

8P��CY�� -N�7�6GBiiB+� -.7PwCGiN� t�6t�
-.�we $Y�.�7Y��GHeH�e Y�C.�CGY�� HH BiiB+ $ Dvvxphg0vkdsh
-.�we $Y�.�7Y��G7Y~.GBiiB+e��� HH iN� t�6t $ Ghiihuhg0vkdsh
Y�C.D.- HH �
$� �)�e7Y~.GBiiB+e��
iN� t�6tG��)7P�GBiiB+G�eH��

.�$ $�
.�$ 8P��CY�� -N�7�6

2�. 6�+A+��c � @?_ a@�@
Lw lv kdug wr wdon derxw wkh vxemhfw ri vshhg lq vflhqwl�f frpsxwlqj zlwkrxw
jrlqj lqwr _urxjk% zdwhuv1 Wkh vflhqwl�f frppxqlw| grhv qrw djuhh rq pdq|
ri wkh lvvxhv glvfxvvhg khuh/ dqg wklqjv duh fkdqjlqj doo wkh wlph1 Krzhyhu/
zh gr zdqw wr vwuhvv wkh lpsruwdqfh ri frqvlghulqj wkh surjudpplqj odqjxdjh/
frpslohu +dqg2ru frpslohu vzlwfkhv, dqg vshhg lvvxhv zkhq dssurdfklqj d uhdo
vflhqwl�f frpsxwlqj wdvn1

2�.�� 6�+A+�� �iht�t � G A�i �@||*i BLit �?
Zkdw surjudpplqj odqjxdjh lv wkh _ehvw%B
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Ri frxuvh/ wkh dqvzhu wr wklv txhvwlrq vwurqjo| ghshqgv rq wkh w|sh ri ds0
solfdwlrq ehlqj glvfxvvhg1 Krzhyhu/ dq dssur{lpdwh dqvzhu fdq jr dv iroorzv=

� Iru jhqhudo0sxusrvh surjudpplqj/ F.. ru Mdyd duh wkh odqjxdjhv ri fkrlfh1
Zkdw lv wkh uhohydqfh ri wklv vwdwhphqw wr vflhqwl�f surjudpphuvB Zhoo/
doo vflhqwl�f surjudpphuv duh dgylvhg wr ohduq dw ohdvw wkh edvlfv ri F../
vlqfh prvw gr pruh wkdq mxvw vflhqwl�f frpsxwlqj1 Wkh �h{lelolw| dqg
ixqfwlrqdolw| ri F.. pdnh lw dq luuhsodfdeoh surjudpphuv*v wrro/ dqg lw lv
h{dfwo| wkhvh fkdudfwhulvwlfv wkdw duh qhhghg lq jhqhudo0sxusrvh surjudp0
plqj1 Dq hyhq pruh surplvvlqj odqjxdjh lv Mdyd/ zklfk lv vlplodu lq vrph
uhvshfwv wr F/ exw fdq lq idfw eh xvhg dv d yhu| h�hfwlyh lqwhuidfh ehwzhhq
odqjxdjhv dqg wkh xvhu dqg wkh qhwzrunlqj hqylurqphqw prvw ri xvh zrun
lq wrgd|1

� Iru vflhqwl�f frpsxwlqj IRUWUDQ BB lv wkh odqjxdjh li fkrlfh1 Vflhqwl�f
frpsxwlqj fdq odujho| eh wdnhq wr eh d v|qrq|p iru qxpehu fuxqfklqj
dqg duud| +pdwul{, pdqlsxodwlrq1 Vshhg lv wkh prvw lpsruwdqw dwwulexwh
wr vflhqwl�f frpsxwlqj/ dqg IRUWUDQ lv xqvxusdvvhg lq wklv uhvshfw1
Qrwlfh wkdw zh kdyh sodfhg d BB iru wkh ehvw yhuvlrq/ vlqfh wklv lv vwloo
d ghedwhg lvvxh1 Zh pd| krzhyhu vd| wkdw wkh Iruwudq <3 vwdqgdug lv
zlqqlqj wkh edwwoh zlwk fhuwdlqw|/ dqg wklv lv zk| |rx zloo eh dvnhg wr
iroorz wklv vwdqgdug prvw ri wkh wlph1 Zh h{sodlq wklv fodlp qh{w1

2�.�2 �L4T�*iht @?_ 5Tii_
Wkh vshhg ri h{hfxwlrq lv wkh vlqjoh prvw lpsruwdqw sdudphwhu wr frqvlghu lq
vflhqwl�f surjudpplqj1 Dv douhdg| phqwlrqhg/ wkh vshhg ri h{hfxwlrq +rq d �{hg
frpsxwhu dufklwhfwxuh, ghshqgv prvwo| rq wkh zd| wkh surjudp kdqgohv qxp0
ehuv +lqwhjhuv dqg �rdwv,/ dqg wkh zd| lw kdqgohv duud|v1 Wkh zd| wkh frpsxwhu
kdqgohv qxpehuv lv lq pdq| uhvshfwv vhw e| wkh surfhvvru vlqfh prvw surfhv0
vruv wrgd| frph rswlpl}hg iru fhuwdlq w|shv ri �rsv/ dowkrxjk wkh surjudpplqj
odqjxdjh dqg wkh frpslohu xvhg gr pdwwhu1

Kdqgolqj Duud|v
Wkh zd| d surjudpplqj odqjxdjh dqg d frpslohu kdqgoh duud|v/ krzhyhu/ lv d
glvwlqjxlvklqj vshhg idfwru1 Khuh duh d ihz idprxv h{dpsohv1

� Zkhq sdvvlqj dujxphqwv wr d ixqfwlrq/ pdq| surjudpplqj odqjxdjhv +lq0
foxglqj F, sk|vlfdoo| frs| wkh sdvvhg dujxphqwv lq wkh ixqfwlrq phpru|
vsdfh1 Iruwxqdwho|/ F grhv qrw gr wklv iru duud|v +ehfdxvh wkh| duh srlqw0
huv/ qrw uhdo yduldeohv,1 Lpdjlqh krz vorz wkh h{hfxwlrq ri d surjudp
wkdw fdoov d ixqfwlrq +ohw*v vd| IIW, zlwk d yhu| odujh qxphulf duud| +vd|
548 hohphqwv, zrxog eh li wkh ixqfwlrq frslhg wklv kxjh duud| zkhqhyhu lw
zdv fdoohg1 Lq F/ ixqfwlrqv frs| wkhlu dujxphqwv wr idflolwdwh vwuxfwxuhg
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surjudpplqj lq zklfk ixqfwlrqv grq*w lqwhuihuh d orw zlwk wkh _rxwvlgh%
zruog/ dqg wklv lv lqghhg yhu| lpsruwdqw1 IRUWUDQ qhyhu grhv wklv/ exw
wkdw lv zk| wkh qhz vwdqgdug surylghv wkh LQWHQW dwwulexwh iru ixqfwlrq
dujxphqwv/ zklfk hqdeohv wkh frpslohu wr fkhfn iru srvvleoh plvvxvhv ri d
jlyhq dujxphqw1

� Zkhq dffhvvlqj dq hohphqw ri dq duud|/ vd| duud|^433` lq F ru duud|+433,
lq IRUWUDQ/ lw lv d yhu| lpsruwdqw txhvwlrq zkhwkhu wkh frpslohu vkrxog
fkhfn wr pdnh vxuh wkh uhtxhvwhg hohphqw lv zlwklq wkh duud| erxqgv +wkdw
wkh duud| kdv 433 hqwulhv lq wklv fdvh,1 Li wkh frpslohu grhv qrw gr wklv/
huuruv dqg v|vwhp fudvkhv fdq rffxu/ li lw grhv lw hyhu| wlph/ wkhq wklv
zloo vorz wkh h{hfxwlrq frqvlghudeo|1 F qhyhu grhv wklv vruw ri fkhfnlqj1
IRUWUDQ rq wkh rwkhu kdqg ohdyhv wklv wr wkh frpslohu/ vr wkdw prvw
frpslohuv kdyh frpslodwlrqv rswlrqv +vzlwfkhv, iru vshfli|lqj zkhwkhu zh
zdqw duud|0erxqg fkhfnlqj ru qrw1 Dq h{shulhqfhg surjudpphu zrxog
sxw wklv vzlwfk rq zkhq whvwlqj wkh surjudp/ exw dozd|v wxuq lw r� zkhq
frpslolqj wkh �qdo h{hfxwdeoh1

Frpslohu Rswlpl}dwlrq
Wkh lpsruwdqfh ri wkh frpslohu dqg wkh ydulrxv frpslodwlrq rswlrqv wkdw lw
r�huv zdv douhdg| vwuhvvhg1 Rqh wklqj wkd| |rx pd| qrw eh idploldu zlwk lv wkh
vr fdoohg frpslohu0ohyho rswlpl}dwlrq1 Zh fdq hdvlo| h{sodlq wklv rq wkh iroorzlqj
h{dpsoh1 Vxssrvh |rx zulwh d surjudp wkdw qhhgv wr hydoxdwh dq h{suhvvlrq
olnh=

V @s{5 .s{5 . {7 . {�5
Li wkh frpslohu lv jrrg/ lw zloo qrwlfh wkdw wkh h{suhvvlrq {5 rffxuv yhu| riwhq

lq wklv h{suhvvlrq dqg rswlpl}h/ ru h{sdqg wklv h{suhvvlrq wr vrphwklqj olnh=
w4 @ {5/ w5 @ w54/ w6 @ sw4 . w5/ w7 @ sw4 . w6/ V @ w7 . 4

w4Wkhq wkhvh vwdwhphqwv duh ixuwkhu rswlpl}hg wr surgxfh dvvhpeohu +remhfw,
frgh wkdw uh0xvxhv gdwd iurp fdfkh dqg uhjlvwhuv/ dv zhoo dv h�hfwlyho| xwlol}hv
prvw ri wkh surfhvvru DSX xqlwv1 Prvw frpslohuv duh idluo| jrrg dw wklv/ dqg
wkh| r�hu frpslodwlrq rswlrqv iru ydulrxv ohyhov dqg w|shv ri rswlpl}dwlrqv1 D
jrrg surjudpphu zloo fduhixoo| vwxg| wkhvh ehiruh hpedunlqj rq dq lpsruwdqw
surmhfw1

Wkh ehvw rswlpl}dwlrq lq vflhqwl�f frpsxwlqj wrgd| lv vwloo dprqj IRU0
WUDQ :: frpslohuv1 Wklv/ dqg wkh idfw wkdw wkhuh lv d orw ri ohjdf| iurp
suhylrxv vflhqwl�f surjudpphuv lq wklv odqjxdjh/ pdnh wkh :: vwdqgdug yhu|
zlgho| xvhg1 Lw wdnhv d orw ri |hduv ri kdug zrun dqg uhvhdufk wr �qg vwdeoh dqg
urexvw zd|v ri rswlpl}lqj frgh/ vr wkdw wkh Iruwudq <3 frpslohuv duh mxvw derxw
fdwfklqj xs1 Wkh �h{lelolw| ri F.. juhdwo| olplwv wkh delolw| ri wkh frpslohu
wr gr dxwrpdwlf rswlpl}dwlrqv/ dqg pxfk h�ruw lv ehlqj sxw lqwr pdnlqj rs0
wlpl}hg F.. frpslohuv1 Dv d uxoh ri wkxpe/ F.. surjudpv duh dssur{lpdwho|
wzlfh vorzhu iru vflhqwl�f frpsxwlqj wdvnv wkdq Iruwudq <3 surjudpv +frpslohg
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zlwk d jrrg frpslohu/ zklfk lv kdug rw �qg,/ dqg wkhvh duh dq|zkhuh iurp 430
83( vorzhu wkdq :: surjudpv/ ghshqglqj rq wkh frpslohu dqg wkh sureohp dw
kdqg1

Sdudooho Surfhvvlqj
Wkh ixwxuh ri vflhqwl�f frpsxwlqj olhv lq sdudooho surfhvvlqj1 Fxuuhqw vhplfrq0
gxfwru whfkqrorj| kdv d olplw rq wkh srvvleoh surfhvvru vshhg +lq wkh udqjh ri d
ihz JK},/ dqg zh duh vorzo| dssurdfklqj wklv olplw1 Vflhqwl�f surjudpplqj lv
wkh shuihfw fdqglgdwh iru h�hfwlyh pxowl0surfhvvru +sdudooho, frpsxwlqj ehfdxvh
lw riwhq hqwdlov shuiruplqj vlplodu rshudwlrqv rq d pxowlwxgh ri gdwd1 Iruwudq
<3 lv d slrqhhu lq wkh dwwhpsw wr lqwurgxfh sdudooho frqvwuxfwv dv d ixqgdphqwdo
sduw ri wkh odqjxdjh/ dqg zh douhdg| glvfxvvhg wkh lpsruwdqfh ri duud| v|qwd{/
IRUDOO dqg ZKHUH frqvwuxfwv lq wkh suhylrxv pdqxdo1

Krzhyhu/ frpslohuv kdyh vwloo qrw fdxjkw xs zlwk wkh xqlyhuvdolw| uhtxluh0
phqwv ri wkh vwdqgdug/ exw wklv lv fkdqjlqj hyhu| gd|1 Dqrwkhu pdmru lpsuryh0
phqw lq wkh <3 vwdqgdug lv wkh lqwurgxfwlrq ri wkh Kljk Shuirupdqfh Iruwudq
+KSI, _vhpl0vwdqgdug%/ zklfk lqwurgxfhv wkh srvvlelolw| ri khoslqj wkh frp0
slohu e| lqwurgxflqj frppdqgv wkdw jlyh gluhfwlrqv iru sdudoohol}dwlrq ri wkh
frgh1 KSI/ wrjhwkhu zlwk dqrwkhu vwdqgdug fdoohg wkh Phvvdjh Sdvvlqj Lqwhu0
idfh +PSL, dqg Rshq Pxowlsurfhvvlqj +RshqPS,/ pdnh wkh pdmru frqwhvwruv iru
wkh ixwxuh ri vflhqwl�f frpsxwlqj/ dqg zh kdyh wkhuhiruh lqfrxudjhg Iruwudq lq
wklv frxuvh1
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