
Zlghvw0Qhhg H{suhvvlrq Surfhvvlqj

J1 Zlooldp Zdovwhu

Rfwrehu 53/ 5335

Devwudfw

Zlghvw0qhhg h{suhvvlrq surfhvvlqj vxssruwv pl{hg0prgh lqwhuydo h{0
suhvvlrq hydoxdwlrq zkloh lw vdwlv�hv wkh frqwdlqphqw frqvwudlqw ri lqwhuydo
dulwkphwlf dqg dyrlgv xqqhfhvvdu| lqwhuydo zlgwk1 Zkloh zlghvw0qhhg h{0
suhvvlrq surfhvvlqj zdv ghyhorshg iru d qrq0lqwhuydo dssolfdwlrq/ lw lv wkh
lghdo phwkrg iru hydoxdwlqj pl{hg0lqwhuydo h{suhvvlrqv1

4 Lqwurgxfwlrq1

Wkh Iruwudq <8 vwdqgdug uhtxluhv olwhudo dqg qdphg frqvwdqwv +remhfwv ri wkh
SDUDPHWHU dwwulexwh, wr eh ydoxhv ri wkhlu w|sh dqg nlqg w|sh sdudphwhu ydoxh
+NWSY,1 Wkhuhiruh/ lq frgh h{dpsoh 4 wkh olwhudo frqvwdqwv/ 314 ru 314H3 dqg
U lq olqh 6 pxvw kdyh wkh vdph ydoxh1 Vlploduo|/ 314G3 pxvw htxdo wkh ydoxh ri
G lq olqh 71

H{dpsoh 4

UHDO ==U

GRXEOH ==G

U @ 314 $ olqh 6

G @ 314GR $ olqh 7

Wkh vwdqgdug dovr uhtxluhv wkdw GU dqg GG lq frgh h{dpsoh 5 kdyh gl�huhqw

ydoxhv1

H{dpsoh 5

GRXEOH == GU/ GG

GU @ 314

GG @ 314G3

GU lv wkh ydoxh wkdw lv rewdlqhg iurp frgh h{dpsoh 6 olqh 7/ dqg lv qrw htxdo wr
314G3=

H{dpsoh 6
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UHDO == U

GRXEOH == GU

U @ 314

GU @ U $ olqh 7

Dv d frqvhtxhqfh/ xvhuv pxvw eh fduhixo wr vshfli| wkh ghvluhg NWSYv ri
olwhudo dqg qdphg frqvwdqwv1 Rwkhuzlvh/ vxusulvlqjo| lqdffxudwh uhvxowv pd| eh
rewdlqhg1 Fkdqjlqj wkh NWSY ri yduldeohv lq h{suhvvlrqv frqwdlqlqj olwhudo frq0
vwdqwv lv qrw srvvleoh zlwkrxw dovr pdnlqj h{solflw fkdqjhv wr olwhudo frqvwdqwv1
Wkh whup �qdphg frqvwdqw� lv vrphwklqj ri d plvqrphu1 Wkh whup �uhdg0rqo|
yduldeoh� ehwwhu frqqrwhv wkh idfw wkdw wkh remhfw ri d SDUDPHWHU dwwulexwh lv
uhvwulfwhg wr eh dq hohphqw ri wkh vdph vhw ri ydoxhv dv d yduldeoh zlwk wkh vdph
w|sh dqg NWSY dv wkh qdphg frqvwdqw1

Wkurxjkrxw wklv qrwh/ xqohvv h{solflwo| vwdwhg rwkhuzlvh/ LQWHJHU/ UHDO/
dqg LQWHUYDO frqvwdqwv duh olwhudo frqvwdqwv1 Frqvwdqw h{suhvvlrqv dqg qdphg
frqvwdqwv duh dozd|v h{solflwo| lghqwl�hg dv vxfk1

5 Lqwhuydo Dulwkphwlf

Wkh sxusrvh ri lqwhuydo dulwkphwlf lv wr surylgh d vlpsoh/ dxwrpdwlf dqg ph0
fkdqlfdo zd| wr shuirup pdfklqh frpsxwdwlrqv zkloh uljrurxvo| erxqglqj huuruv
iurp doo vrxufhv1 Lq sduwlfxodu/ pdfklqh urxqglqj huuruv dqg wkhlu sursdjdwlrq
wkurxjkrxw dojrulwkpv pxvw eh uljrurxvo| erxqghg1 Uljrurxv erxqgv duh sur0
gxfhg e| gh�qlqj dq lqwhuydo=

^d> e` @ i{ 5 LU� m d � { � ej +4,

dqg dulwkphwlf rq sdluv ri lqwhuydov ^d> e` rs^f> g`/ zkhuh rs 5 i.>�> �> @j=

^d> e` rs^f> g` � kxoo
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D > +5,

kxoo+=, lv wkh lqwhuydo kxoo uhodwlrq/ dqg rs lv wkh wrsrorjlfdo forvxuh ri wkh
rshudwlrq/ rs = Vhh ^7` iru gh�qlwlrqv dqg ghwdlov1

6 Lqwhuydo Vxssruw Ghvljq Txhvwlrqv

Lpsohphqwlqj frpsxwhu odqjxdjh vxssruw iru lqwhuydo gdwd w|shv suhvhqwv d
qxpehu ri lqwhuhvwlqj txhvwlrqv/ wkh dqvzhuv wr zklfk fdq gudpdwlfdoo| lpsdfw
dq LQWHUYDO gdwd w|sh*v hdvh ri xvh1

41 Krz vkdoo LQWHUYDO olwhudo frqvwdqwv eh ghqrwhgB

51 Vkrxog lqwhuydo h{suhvvlrqv frqwdlqlqj frpsrqhqwv zlwk gl�huhqw lqwhuydo
NWSYv eh shuplwwhgB

+d, Li vr/ krz vkrxog wkh| eh hydoxdwhgB
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61 Vkrxog lqwhuydo h{suhvvlrqv frqwdlqlqj qrq0lqwhuydo w|shv eh shuplwwhgB

+d, Li vr/ krz vkrxog wkh| eh hydoxdwhgB

614 Uhsuhvhqwlqj LQWHUYDO Frqvwdqwv

Wkh reylrxv Iruwudq qrwdwlrq iru dq lqwhuydo olwhudo frqvwdqw lv=

^D/E`>

zkhuh D dqg E duh LQWHJHU ru UHDO frqvwdqwv/ exw qrw qdphg frqvwdqwv1
D frqyhqlhqw qrwdwlrq lv dgrswhg wr ghqrwh ghjhqhudwh lqwhuydov lq zklfk

erwk hqgsrlqwv kdyh wkh vdph ydoxh=

^D> D` � ^D`

Wklv vdph frqyhqwlrq lv xvhg lq i<81

7 Wkh Frqwdlqphqw Frqvwudlqw1

Wkh dqvzhuv wr wkh uhpdlqlqj txhvwlrqv ghshqg rq wkh ixqgdphqwdo uhtxluhphqw
ri dq| lqwhuydo lpsohphqwdwlrq v|vwhp= frqwdlqphqw1 Wkdw lv/ hydoxdwlqj dq|
lqwhuydo h{suhvvlrq pxvw surgxfh dq lqwhuydo frqwdlqlqj wkh vhw ri ydoxhv wkdw
fdq eh surgxfhg e| dq| srlqw h{suhvvlrq frqwdlqhg lq wkh lqwhuydo h{suhvvlrq1
Wklv vhw lv fdoohg wkh frqwdlqphqw vhw ri wkh h{suhvvlrq dqg lv suryhg lq ^8`
wr eh wkh forvxuh ri wkh h{suhvvlrq1 Frpsxwlqj qduurz0zlgwk lqwhuydo uhvxowv
dqg frpsxwlqj uhvxowv idvw duh erwk ghvludeoh jrdov1 Krzhyhu/ frqwdlqphqw lv d
frqvwudlqw1 Ylrodwlqj wkh frqwdlqphqw frqvwudlqw lv d idwdo huuru1

8 Ghvljq Txhvwlrq Dqvzhuv

Zlwk frqwh{w surylghg e| wkh lqwhuydo frqwdlqphqw frqvwudlqw dqg wkh qduurz
zlgwk lqwhuydo jrdo/ dqvzhuv wr txhvwlrqv 5 dqg 6 ehfrph fohdu1

814 Lqwhuqdo Dssur{lpdwlrq ri Olwhudo Lqwhuydo Frqvwdqwv

Zlwklq wkh Iruwudq Vwdqgdug/ wkhuh lv qr dffxudf| uhtxluhphqw iru wkh lqwhuqdo
dssur{lpdwlrq ri pdwkhpdwlfdo frqvwdqwv1 Krzhyhu/ lq wkh LQWHUYDO frqvwdqw
^D/E`/ li D dqg E duh LQWHJHU ru UHDO frqvwdqwv/ wkh lqirupdwlrq h{lvwv gxulqj
frpslodwlrq wr frqvwuxfw LQWHUYDO frqvwdqwv wkdw erwk vdwlvi| wkh frqwdlqphqw
frqvwudlqw dqg duh dv qduurz dv srvvleoh/ ru vkdus1 Vhh ^5` iru d glvfxvvlrq ri
krz wkh frqwdlqphqw frqvwudlqw dqg vkdusqhvv jrdo ohdg wr frqwh{w0ghshqghqw
lqwhuydo frqvwdqw dssur{lpdwlrqv1

Wkh lqirupdwlrq h{lvwv dw frpsloh0wlph wr frqyhuw ^314` lqwr d 4 xos0zlgwk4

lqwhuydo frqwdlqlqj wkh h{whuqdo pdwkhpdwlfdo ydoxh 4243 +ghqrwhg hy +3=4,, zlwk

4Wkh qphprqlf iru xqlw lq wkh odvw sodfh lv= xos11
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Frgh Pdwkhpdwlfdo Lqwhusuhwdwlrq

^3=4>3=5` ^d> e` zkhuh d � hy +3=4, dqg hy +3=5, � e
^3=4` ^d> e` zkhuh d � hy +3=4, dqg hy +3=4, � e

Wdeoh 4= Pdwkhpdwlfdo ydoxh ri LQWHUYDO frqvwdqwv1

dq| NWSY wkdw lv dssursuldwh1 Krzhyhu/ dffruglqj wkh vwdqgdug 314 lv d uhdo
 rdwlqj0srlqw qxpehu wkdw dssur{lpdwhv wkh lghdo ghflpdo qxpehu hy +3=4,1
Vlqfh wkh vwdqgdug lv vlohqw uhjduglqj wkh dffxudf| ri wkh dssur{lpdwlrq/ lw
lv gl!fxow xvlqj rqo| vwdqgdug Iruwudq qxphulfdo frqvwuxfwv wr exlog d 4 xos0
zlgwk lqwhuydo zlwk d jlyhq NWSY wkdw frqwdlqv dq| duelwudu| pdwkhpdwlfdo
ydoxh1 Zkloh d uxq0wlph fdoodeoh lqwulqvlf fdq eh frqvwuxfwhg zlwk d FKDUDFWHU

VWULQJ0w|sh dujxphqw wr lqwhusuhw ghflpdo qxphulf ydoxhv dqg frqyhuw wkhp
lqwr vkdus frqwdlqlqj lqwhuydov/ wklv nlqg ri uxq0wlph lqiudvwuxfwxuh vkrxog eh
xqqhfhvvdu| lq frpslohu0surylghg odqjxdjh vxssruw iru lqwhuydo gdwd w|shv1

Wr uhpryh wkh frq lfw ehwzhhq wkh vwdqgdug dqg wkh lqwhuydo frqwdlqphqw
frqvwudlqw/ i<8 lpsohphqwv lqwhuydo vxssruw wr pd{lpl}h xvhu xwlolw|1 Vxssruw
iru lqwhuydov lq i<8 913 dgkhuhv dv forvho| dv srvvleoh wr erwk wkh ohwwhu dqg wkh
vslulw ri wkh Iruwudq vwdqgdug1 Krzhyhu/ zkhq wkh vwdqgdug frq lfwv zlwk hlwkhu
wkh lqwhuydo frqwdlqphqw frqvwudlqw ru hdvh ri xvh/ qhz v|qwd{ dqg vhpdqwlfv
duh lqwurgxfhg wr dfklhyh dq dffhswdeoh ohyho ri lqwhuydo0vxssruw txdolw|1

Lqwhuydo frqvwdqwv frqvlvw ri d sdlu ri hqforvlqj vtxduh eudfnhwv/ zlwklq zklfk
duh irxqg/ hlwkhu d vlqjoh LQWHJHU ru UHDO ghflpdo qxpehu/ ru d sdlu/ vhsdudwhg
e| d frppd1 Vsdfhv duh rswlrqdo1 Qhlwkhu qdphg frqvwdqwv qru frqvwdqw h{0
suhvvlrqv duh shuplwwhg1=

Lq wkh h{dpsohv lq Wdeoh 4 ri ghidxow lqwhuydo frqvwdqwv/ 314 dqg 315 duh
ghidxow uhdo frqvwdqwv1 Wkh ixqfwlrq hy+=, lv xvhg wr ghqrwh d Iruwudq frqvwdqw*v
h{whuqdo ydoxh1

Iru pruh ghwdlov uhjduglqj wkh frqvwuxfwlrq dqg lqwhusuhwdwlrq ri ghidxow dqg
qrq0ghidxow lqwhuydo frqvwdqwv/ vhh ^6` dqg ^5`1

815 Pl{hg nlqg0w|sh lqwhuydo h{suhvvlrqv

Wkh qh{w ghvljq txhvwlrq lv zkhwkhu wr shuplw gl�huhqw NWSY vxe0h{suhvvlrqv
zlwklq dq lqwhuydo h{suhvvlrq1 Iru h{dpsoh/ vkrxog frgh h{dpsohv 7 dqg 8 eh
shuplwwhgB

H{dpsoh 7

^314b7/315b7` . ^316b;`

H{dpsoh 8

LQWHUYDO+7, == [

LQWHUYDO+;, == \/]

[ @ ^314b7/315b7`

\ @ ^316b7` $ olqh 7

] @ [ . \ $ olqh 8
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Zkdw ydoxhv vkrxog eh xvhg iru wkh lqwhuydo frqvwdqwv lq frgh h{dpsoh 7/
dqg zkdw NWSY vkrxog wkh uhvxowlqj lqwhuydo kdyhB

Lq frgh h{dpsoh 8/ wkh �uvw txhvwlrq lv zkhwkhu wkh frqwh{w ri wkh h{suhvvlrq
vkrxog eh shuplwwhg wr lq xhqfh wkh ydoxh ri olwhudo frqvwdqwv1 Iru h{dpsoh/
vkrxog wkh idfw wkdw \ lv d NLQG@; lqwhuydo lq olqh 7 lq xhqfh krz wkh NLQG@7
lqwhuydo frqvwdqw ^316b7` lv lqwhusuhwhgB

Wkh vhfrqg txhvwlrq lv zkhwkhu lq olqh 8=

l1 vkrxog [ eh surprwhg wr NLQG@; ehiruh shuiruplqj wkh lqwhuydo dgglwlrq
ri [ . \> ru

ll1 vkrxog \ eh wuxqfdwhg wr d frqwdlqlqj lqwhuydoB Iru h{dpsoh/ lq olqh 8 ri
frgh h{dpsoh 9/ vkrxog wkh idfw wkdw ] lv NLQG@; lq xhqfh krz [-\ lv
frpsxwhgB

H{dpsoh 9

LQWHUYDO+7, == [/ \

LQWHUYDO+;, == ]

[ @ ^314b7/ 315b7` $ olqh 6

\ @ ^316b7`

] @ [-\ $ olqh 8
Lq vwdqgdug Iruwudq/ wkhuh lv qr dffxudf| uhtxluhphqw iru wkh hydoxdwlrq ri

dq| LQWHJHU ru UHDO qxphulf h{suhvvlrq1 Wkhuhiruh/ wkhuh lv qr vwdqgdug phw0
ulf zlwk zklfk wr frpsduh wkh dffxudf| ri frpslohu lpsohphqwdwlrqv1 Vshhg lv
wkh rqo| hydoxdwlrq fulwhulrq1 Dv d frqvhtxhqfh/ Iruwudq h{suhvvlrq hydoxdwlrq
uxohv kdyh ehhq frpsohwho| vshfl�hg wr rshudwlrqdoo| gh�qh vwdqgdug frpsol0
dqfh1 Wkh uhvsrqvlelolw| iru uhvxow dffxudf| uhvwv wrwdoo| rq wkh ghyhorshu dqg
hqg xvhu1 Wkh gl!fxow| lv wkdw lw uhpdlqv srvvleoh iru vwdqgdug frqiruplqj
Iruwudq wr surgxfh yhu| gl�huhqw uhvxowv rq gl�huhqw sodwirupv/ ru rq wkh vdph
sodwirup li uxq lq d qrq0ghwhuplqlvwlf zd|/ vxfk dv rffxuv rq d sdudooho pd0
fklqhv1 Zlwkrxw dq reylrxv fulwhulrq wr xvh zkhq fkrrvlqj ehwzhhq dowhuqdwlyh
vwdqgdug0frqiruplqj lpsohphqwdwlrqv/ hyhq rq d jlyhq zrug0ohqjwk surfhvvru/
wkh rqo| uhpdlqlqj hydoxdwlrq fulwhulrq lv vshhg1

Lqwhuydov fkdqjh wkhvh uxohv1 Zlwk lqwhuydov/ jlyhq wkh frqwdlqphqw frq0
vwudlqw lv vdwlv�hg/ wkhuh duh wzr hydoxdwlrq fulwhuld= vshhg dqg lqwhuydo zlgwk1
Uxqwlph lv reylrxv1 Vr lv wkh zlgwk ri dq lqwhuydo uhvxow1 Wkhuhiruh/ lw lv do0
zd|v srvvleoh wr hydoxdwh zkhwkhu rqh lqwhuydo h{suhvvlrq hydoxdwlrq vwudwhj| lv
ehwwhu wkdq dqrwkhu1 Wkh txhvwlrq lv= krz wr edodqfh vshhg dqg lqwhuydo zlgwk
djdlqvw hdfk rwkhu zkhq wkh| frq lfwB

Iruwxqdwho|/ uxohv iru d uhdvrqdeoh frpsurplvh v|vwhp kdyh ehhq gh�qhg e|
Urehuw Fruehww ^4`1 Wkh v|vwhp lv fdoohg �zlghvw0qhhg� h{suhvvlrq surfhvvlqj1
Zkloh qrw ghyhorshg lq wkh frqwh{w ri lqwhuydo dulwkphwlf/ zlghvw0qhhg h{suhvvlrq
surfhvvlqj lv qhyhuwkhohvv d uhdvrqdeoh v|vwhp zlwk zklfk wr lpsohphqw pl{hg0
prgh lqwhuydo h{suhvvlrq surfhvvlqj1

Xqghu zlghvw0qhhg h{suhvvlrq surfhvvlqj/ wkh frqwh{w ri wkh hqwluh h{suhv0
vlrq lv wdnhq lqwr dffrxqw wr ghwhuplqh wkh pd{lpxp lqwhuydo NWSY/ ghqrwhg
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NWSYbpd{/ wkdw rffxuv dq|sodfh zlwklq dq h{suhvvlrq1 Wkh orjlfdo vwhsv lq
wkh surfhvv duh=

41 Surprwh doo LQWHJHU dqg UHDO frqvwdqwv dqg yduldeohv wr lqwhuydov zlwk
wkh NWSY uhtxluhg wr h{dfwo| uhsuhvhqw wkh qrq0lqwhuydo frqvwdqw ru ydul0
deoh1

51 Frpsxwh wkh pd{lpxp NWSY/ NWSYbpd{1

61 Frqyhuw doo +qrz lqwhuydo, frqvwdqwv dqg yduldeohv wr NWSYbpd{/ ehiruh
lqwhuydo h{suhvvlrq hydoxdwlrq ehjlqv1

Wkh frvw lv dgglwlrqdo frpsloh0wlph wr surprwh doo qrq0lqwhuydo frqvwdqwv dqg
yduldeohv dqg wkhq wr lqlwldoo| vfdq hdfk h{suhvvlrq wuhh wr ghwhuplqh NWSYbpd{1
Dv vrrq dv d NLQG@49 frqvwdqw ru yduldeoh lv hqfrxqwhuhg/ wkh vhdufk iru
NWSYbpd{ fdq eh whuplqdwhg1

Zkdw grhv zlghvw0qhhg h{suhvvlrq surfhvvlqj gr lq wkh deryh h{dpsohvB Iru=
^314b7/315b7` . ^316b;`

lq frgh h{dpsoh 7/ wkh �uvw frqvwdqw lv surprwhg wr NLQG@; ehiruh shuirup0
lqj wkh lqwhuydo dgglwlrq1 Wkh vkdushvw srvvleoh frqvwdqw h{suhvvlrq uhvxow fdq
eh dfklhyhg li h{dfw ghflpdo dulwkphwlf lv hpsor|hg sulru wr frqvwuxfwlqj wkh
frqwdlqlqj lqwhuydo uhvxow1 Wklv kdv qrw ehhq grqh lq i<8 dqg uhpdlqv dq rxw0
vwdqglqj �txdolw| ri lpsohphqwdwlrq rssruwxqlw|�1

Lq wkh iroorzlqj h{dpsohv wkh htxlydohqw 0{ld@vwulfw frgh xvlqj wkh lqwulq0
vlf LQWHUYDO frqvwuxfwru h{srvhv wkh orjlfdo vwhsv wkdw duh dxwrpdwlfdoo| shu0
iruphg xqghu zlghvw0qhhg h{suhvvlrq surfhvvlqj1 Wkh frgh xvlqj wkh LQWHUYDO

frqvwuxfwru fdq eh uxq xvlqj hlwkhu wkh 0{ld@zlghvwqhhg ru wkh 0{ld@vwulfw
frppdqg0olqh  dj wr hqdeoh ru vxssuhvv zlghvw0qhhg h{suhvvlrq surfhvvlqj/ uh0
vshfwlyho|1 Zlghvw0qhhg lv wkh ghidxow lqwhuydo h{suhvvlrq surfhvvlqj prgh zlwk
wkh frppdqg olqh  dj 0{ld ru 0{ld@zlghvwqhhg1 H{dpsoh ; frqwdlqv rqo| wkh
0{ld@vwulfw olqhv iurp wkh htxlydohqw zlghvw0qhhg frgh olqhv lq h{dpsoh :1

H{dpsoh :

LQWHUYDO+7, == [/ \

LQWHUYDO == ]

[ @ ^314/ 315` $ olqhb6
\ @ 316 $ olqh 7

] @ [.\ $ olqh 8

Lq 0{ld@vwulfw prgh/ olqhv 6/ 7 dqg 8 pxvw eh fkdqjhg wr=

H{dpsoh ;

[ @ ^314b7/ 315b7` $ olqhb6
\ @ LQWHUYDO+^316`/NLQG@7, $ olqh 7

] @ LQWHUYDO+[/ NLQG@;, - LQWHUYDO+\/ NLQG@;, $ olqh 8
Lq olqh 6/ ehfdxvh wkh NWSY ri [ lv 7/ wkh lqwhuydo frqvwdqw rq wkh uljkw0

kdqg vlgh pxvw dovr kdyh wkh vdph NWSY1 Ghidxow lqwhuydov kdyh NWSY@;1
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Wkhuhiruh/ hlwkhu wkh lqwhuydo frqvwdqw pxvw eh frqvwuxfwhg zlwk NWSY@7 frq0
vwdqwv/ ru lw pxvw eh h{solflwo| frqyhuwhg xvlqj wkh LQWHUYDO frqvwuxfwru/ dv
lq=

[ @ LQWHUYDO+^314/ 315`/NLQG@7, $ olqhb6

Wr jxdudqwhh frqwdlqphqw ri hy +3=6, lq olqh 7/ wkh lqwhuydo frqvwdqw ^316`
pxvw eh jlyhq dv wkh dujxphqw ri wkh LQWHUYDO frqvwuxfwru dqg wkhq h{solflwo|
frqyhuwhg wr NWSY@71 Dowhuqdwlyho|/ wkh NWSY@7 lqwhuydo frqvwdqw/ ^316b7`
fdq eh xvhg/ exw wklv uhtxluhv d frgh fkdqjh1

Lq olqh 8/ ehfdxvh ] lv d ghidxow lqwhuydo zlwk NWSY@;/ erwk [ dqg \ pxvw
eh frqyhuwhg wr NWSY@; ehiruh wkh uljkw0kdqg vlgh fdq eh hydoxdwhg1

Qrwh/ krzhyhu/ wkdw ] fdq eh pruh vkduso| frpsxwhg li wkh NWSYv ri [

dqg \ duh ;1 Frgh wkdw h{hfxwhv xqghu 0{ld@vwulfw prgh dozd|v uxqv xqghu
zlghvw0qhhg prgh dqg surgxfhv wkh vdph dqvzhuv1 Lw lv dq huuru lq wkh frpslohu
li frgh wkdw uxqv lq 0{ld@vwulfw prgh hyhu surgxfhv gl�huhqw uhvxowv zkhq uxq
lq 0{ld@zlghvwqhhg prgh1

816 Pl{hg w|sh lqwhuydo h{suhvvlrqv

Qrz frqvlghu h{suhvvlrqv wkdw frqwdlq erwk lqwhuydo dqg qrq0lqwhuydo frqvwdqwv
dqg yduldeohv1 Vkrxog wkhvh eh doorzhgB Li vr/ krz vkrxog wkh| eh surfhvvhgB

Frqvlghu wkh looxvwudwlyh frgh h{dpsoh=

H{dpsoh <

UHDO+49, ==T

LQWHUYDO+7,==\

LQWHUYD O ==]

T @ 314b49

\ @ 316 $ olqh 8

] @ T . \ $ olqh 9

Wkh ghvluhg rxwfrph lv wr surprwh wr dq lqwhuydo dq| qrq0lqwhuydo yduldeoh ru
frqvwdqw lq d pl{hg w|sh h{suhvvlrq1 Lq dgglwlrq/ wkh surprwlrq vkrxog eh wr
wkh kljkhvw lqwhuydo NWSY vhhq dq|zkhuh lq wkh h{suhvvlrq1

Lq frgh h{dpsoh < olqh 8/ ehfdxvh wkh w|sh ri \ lv LQWHUYDO/ wkh olwhudo
frqvwdqw 316 lv surprwhg wr d frqwdlqlqj lqwhuydo1 Wkh pd{lpxp ri wkh NWSY
ri \ dqg 316/ zklfk lv 7 lq wklv fdvh/ lv xvhg zkhq vhwwlqj wkh NWSY ri wkh
lqwhuydo frqwdlqlqj 3161

Lq olqh 9/ ehfdxvh wkh NWSY ri T lv 49/ dqg ehfdxvh ] dqg \ duh erwk
lqwhuydov/ T lv surprwhg wr dq lqwhuydo dqg \ pxvw eh surprwhg wr d NWSY@49
lqwhuydo1 Diwhu surprwlrq wkh h{suhvvlrq T . \ lv hydoxdwhg1 Rqo| diwhu wkh
NWSY@49 uhvxow lv frpsxwhg/ lv lw frqyhuwhg wr d NWSY@; frqwdlqlqj lqwhuydo
ehiruh dvvljqlqj wkh �qdo uhvxow wr ]1

Li wkh sulqflsoh ri zlghvw0qhhg h{suhvvlrq surfhvvlqj lv xvhg/ wkh iroorzlqj
orjlfdo vwhsv duh wdnhq=

:



41 Wkh NWSY lv ghwhuplqhg wkdw zloo shuplw hdfk LQWHJHU dqg UHDO frqvwdqw
ru yduldeoh wr eh surprwhg wr d ghjhqhudwh lqwhuydo1

51 Wkh ydoxh ri NWSYbpd{ lv irxqg1

61 Doo lqwhuydo frqvwdqwv dqg yduldeohv duh surprwhg wr lqwhuydov zlwk
NLQG @ NWSYbpd{1

Wkh iroorzlqj frgh lv wkh 0{ld@vwulfw htxlydohqw ri olqhv 8 dqg 9/ lq h{dpsoh
<1

H{dpsoh 43

\ @ LQWHUYDO+^316`/NLQG@7, $ olqh 8

] @ LQWHUYDO+LQWHUYDO+T/T/NLQG@49, . ) $ olqh 9

LQWHUYDO+\/NLQG@49,/NLQG@;,
Doo w|sh dqg NWSY frqyhuvlrqv pxvw eh pdgh h{solflwo|1

817 Frqfoxvlrq

Frpsdulqj wkh uhdgdelolw| ri 0{ld@zlghvwqhhg dqg wkh htxlydohqw 0{ld@vwulfw
frgh looxvwudwhv wkh dgydqwdjhv ri zlghvw0qhhg h{suhvvlrq surfhvvlqj1 Wr xql0
irupo| ghfuhdvh wkh zlgwk ri zrug0ohqjwk0ghshqghqw lqwhuydo frpsxwdwlrqv/ lw
lv rqo| qhfhvvdu| wr fkdqjh yduldeoh*v NWSY1 Lw lv qrw qhfhvvdu| wr wrxfk h{0
suhvvlrq frgh1

Uhihuhqfhv

^4` U1 S1 Fruehww1 Hqkdqfhg dulwkphwlf iru iruwudq1 VLJSODQ Qrwlfhv/
4:+45,=74�7;/ Ghf1 4<;51

^5` J1 Z1 Zdovwhu1 Olwhudo lqwhuydo frqvwdqwv1 Whfkqlfdo uhsruw/ Vxq Plfurv|v0
whpv/ Dxjxvw 4<<<1

^6` J1 Z1 Zdovwhu1 Lqwhuydo Dulwkphwlf Surjudpplqj Uhihuhqfh= Iruwhwp

ZrunVkrs 9 Iruwudq <81 Vxq Plfurv|vwhpv/ Pd| 53331 Vhh=
kwws=22zzz1vxq1frp2iruwh2iruwudq2lqwhuydo2lqgh{1kwpo1

^7` J1 Z1 Zdovwhu1 Wkh �Vlpsoh� Forvhg Lqwhuydo V|vwhp1 Whfkqlfdo uhsruw/ Vxq
Plfurv|vwhpv/ Iheuxdu| 53331

^8` J1 Z1 Zdovwhu/ H1 U1 Kdqvhq/ dqg M1 G1 Su|fh1 H{whqghg uhdo lqwhuydov
dqg wkh wrsrorjlfdo forvxuh ri h{whqghg uhdo uhodwlrqv1 Whfkqlfdo uhsruw/ Vxq
Plfurv|vwhpv/ Iheuxdu| 53331

;


