
Gdqpdunv Vwdwlvwln Duehmgvsdslu-
Prghojuxsshq

531 qryhpehu 4<<;

Iloqdyq= fmp53q<;1pvj

Qûjohrug= Furzglqj rxw/ nruwvljwvsdudphwuh/ oûq0wlo0sulv hodvwlflwhw/ sulv0
wlo0oûq hodvwlflwhw

Prghojuxsshsdsluhu hu lqwhuqh duehmgvsdsluhu1 Gh nrqnoxvlrqhu/ ghu gudjhv l sdsluhuqh/ hu
lnnh hqgholjh rj ndq yéuh éqguhw lqghq rsvwloolqjhq di q|h prghoyhuvlrqhu1 Ghw khqvwloohv

ghuiru/ dw ghu nxq flwhuhv iud prghojuxsshsdsluhuqh hiwhu diwdoh phg Gdqpdunv Vwdwlvwln1

Fduo0Mrkdq Gdojddug
Pduwlq Udvpxvvhq

Ghuiru lnnh ghuiruB
� rp hq furzglqj rxw0ghedw phoohp Kdufn/ Vnrww rj

Vplgw

Uhvxpì=
Sdsluhw hu lqvsluhuhw di ghedwwhq phoohp Kdufn/ Vnrww rj Vplgw +l Vdpixqgvû0
nrqrphq <:=;/ Qdwlrqdoûnrqrplvn Wlgvvnuliw <9=4/ <9=6 rj <:=4 rj ghedwwhq
sè pûghw l Qdwlrqdoûnrqrplvn Iruhqlqj 4<<9,1 Ghedwwhq jèu sè/ rp/ rj l
jlyhw idog kyruiru/ ghu hu ixog furzglqj rxw l prghoohu vrp VPHF rj DGDP/
rj kylonh ûnrqrplvn0srolwlvnh nrqvhnyhqvhu pdq ndq gudjh di vyduhqh1 Kdufnv
lqgoéj l Vdpixqgvûnrqrphq uhodwhuhu vlj lvéu wlo VPHF rj hnvsolflwwh iru0
pxohulqjhu l grnxphqwdwlrqhu di VPHF1 Fhqwudow l Kdufnv lqgoéj rj Vnrwwv
l Qdwlrqdoûnrqrplvn Wlgvvnuliw hu glvnxvvlrqhu rp oûq0 rj sulvuhodwlrqhuqhv
ehw|gqlqj iru VPHFv furzglqj0rxw hjhqvndehu1 Yl iruvûjhu dw vdpphqidwwh
ghedwwhq rj odyhu hq olooh vwlolvhuhw prgho/ vrp sè gh uhohydqwh sxqnwhu oljqhu
DGDP1 Yl �qghu hq odqjvljwhw vdpphqkéqj phoohp lq dwlrq rj ohgljkhg1
Yl �qghu rjvè/ dw ghw hu glvnxwdeohw l kylonhq judg ghqqh vdpphqkéqj l
sudnvlv ndq xgq|wwhv1



4 Lqgohgqlqj

L gh vhqhuh èu kdu ghu yhuvhuhw hq ghedw rp gh gdqvnh pdnurûnrqrphwulvnh
prghoohu1 L ghw yévhqwoljvwh kdu ghedwwhq kdiw vlw xgvsulqj l ghq nrqvwdwhulqj/
dw ylvvh hodvwlflwhwhu l VPHFv +rj DGDPv, sulv0 rj oûquhodwlrqhu kdu hq vè0
gdq vwûuuhovh/ dw ghwwh/ l iûojh wudglwlrqhooh oéuherjvprghoohu/ exugh xghoxnnh
pxoljkhghq iru ixog furzglqj rxw sè odqjw vljw +Vnrww +4<<9/ 4<<:,/ Kdufn
+4<<:,,1 Iûojholj/ hu ghw eohyhw jmruw jéoghqgh/ eûu pdq hqwhq vûjh dqguh
irunodulqjhu sè/ dw ghu vnxooh yéuh ixog furzglqj rxw l prghoohuqh/ hoohu rjvè
eûu pdq xgq|wwh/ dw ghu hu lnnh ixog furzglqj rxw sè odqjw vljw1

Ghw/ ghu vèohghv hu nhuqhq l ghedwwhq hu/ rp DGDP rj VPHF wloodghu �hw
qdwxuoljw ohgljkhgvqlyhdx� +QDLUX,1 Kylv prghoohq lnnh vlnuhu/ dw hq hqw|glj
QDLUX hnvlvwhuhu/ kyrugdq ndq pdq gd kéygh/ dw ghu hu +suéflv, 433( furz0
glqj rxw l prghoohqB4 Ghw ndq ghu mr yéuh qrjhw rp1 Lqghq yl nlnnhu sè/ kydg
iruidwwhuqh phqhu rp vdjhuqh/ g|nnhu yl nruw qhg l oéuherjv0Skloolsvnxuyhq/
vrp ylo ylvh vlj q|wwlj vrp uhihuhqfhudpph1 Ghwwh vnhu l divqlw 51 L divqlw 6
iruwronhv ghedwwûuhuqhv dujxphqwhu l uhodwlrq wlo udpphq l divqlw 5/ rj l divqlw
7 rj 8 rsvwloohv hq olooh prgho wlo dqdo|vh di sureohphw1

5 Skloolsvnxuyhq l vwdqgdugxgjdyhq

Ghq xowud vlpsoh Skloolsvnxuyh ylo ylgh/ dw ghu hu hw wudgh0r� phoohp vwlj0
qlqjhq l oûqqhq/ ` / rj ohgljkhghq/ ��5 Ghw ylo vljh +hq suln ryhu hq yduldeho
dqjlyhu uhodwlyh éqgulqjhu,=

�̀ ' uE��c u� 	 f� +4,

Oûqvwljqlqjvwdnwhq dikéqjhu dowvè di ohgljkhghq jhqqhp ixqnwlrqhq u1 Ghq
wudglwlrqhooh klvwrulh ydu hq xgexgv0hiwhuvsûujvhovvdj= kylv ohgljkhghq hu ody/
e|ghv sulvhq sè ghq +ghuiru, nqdssh uhvvrxufh � duehmgvnudiwhq � rs1 Prg0
vdw kylv ohgljkhghq hu ody1 Vhqhuh hu ghw eohyhw vwdqgdug/ dw wdjh kûmgh iru
iruyhqwqlqjvirupdwlrqhq l +4,1 Ghq prghuqh xgjdyh hu ghuphg ghq iruyhqw0
qlqjvxgylghgh Sklolsvnxuyh/ ghu ndq vnulyhv=

�̀ ' Z
�

' uE�� n q
�

Ze� f 	 q
�

� �� +5,

kyru Z
�

rj Ze hu ghq idnwlvnh oûq0 rj iruyhqwhgh sulvlq dwlrq1 L oéuherjviuhp0
vwloolqjhq hu q

�

riwh vdw lghqwlvn olj �1 Khu phgwdjhv sdudphwhuhq lplgohuwlg/

4Ghw hu qdwxuoljylv yhonhqgw/ dw ghu hu phuh hqg ixog furzglqj rxw l DGDP1 Iru VPHF0
prghoohqv yhgnrpphqgh eolyhu ghw lplgohuwlg iuhpkéyhw +l 4<<7 grnxphqwdwlrqhq,/ dw ghu
hu qhwrs 433( furzglqj rxw1

5Iuhpvwloolqjhq iûojhu juxqgoéjjhqgh Jurwk +4<<:,= �Qrwhu wlo Pdnurûnrqrpl�/ ndslwho
61
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vlghq ghqqhv vwûuuhovh vsloohu hq yévhqwolj urooh l ghedwwhq1 Odg rv |ghuoljhuh
vljh/ dw sulvhuqh ehvwhpphv vrp hq pdun0xs sè pdujlqdorpnrvwqlqjhuqh rs0
oûiwhw l hq hnvsrqhqw/ vrp vsloohu hq véuolj urooh l phqlqjvxgyhnvolqjhq phoohp
Kdufn +4<<:, rj Vplgw +4<<:,=

� ' E� n6�
�
`

@

�
q

R

c f 	 q
R

� � +6,

@ hu vèohghv surgxnwlylwhwhq/ vrp yl dqwdjhu hu nrqvwdqw1 Qx ndq +5, ghuphg
rpvnulyhv yhg euxj di +6,1 Kylv Z rj Ze hu idnwlvn rj iruyhqwhw sulvlq dwlrq
ièv

Z ' q
R

uE�� n q
R

q
�

Ze +7,

Jlyhw lq dwlrqviruyhqwqlqjhuqh kdyhv vèohghv ghq wudglwlrqhooh vdpphqkéqj
phoohp idnwlvn lq dwlrq rj ohgljkhg1 Wulfnhw yhg ghq iruyhqwqlqjvxgylgghgh
xgjdyh hu/ dw Skloolsvnxuyhq ndq �krssh� l Zc � gldjudpphw/ dow hiwhu kydg
lq dwlrqviruyhqwqlqjhuqh hu/ rj ghw ydu mr qhwrs ghwwh iéqrphq/ ghu jdy
dqohgqlqj wlo ghq �qdlyh� Skloolsvnxuyhv vdpphqeuxg1

Vè nlnnhu yl sè Skloolsvnxuyhq sè odqjw vljw1 Ghw v|qhv sè odqjw vljw ulpholjw
dw dqwdjh/ dw Ze ' Z1 Ghwwh lqgvéwwhv l +7, rj Z lvrohuhv

Z '
q
R

�� q
�

q
R

uE�� iru q
�

q
R

	 � +8,

f ' uE�� iru q
�

' q
R

' �

Nxq l vlgvwh wloiéogh hu ghw ylunholjw phqlqjvixogw dw wdoh rp hq qdwxuolj
ohgljkhg � qhpolj ghw �/ ghu lpsolflw hu gh�qhuhw l ixqnwlrqhq u � odg rv
ndogh ghw � hoohu QDLUX1 L ghwwh wloiéogh hu ghu wdoh rp hq orguhw odqjvljwhw
Skloolsvnxuyh1 L ghw iûuvwh wloiéogh hu ghu ghulprg wdoh rp hq nxuyh l Zc �0
gldjudpphw phg qhjdwly kéogqlqj/ kylonhw lqgheéuhu/ dw pdq ndq sèylunh
qlyhdxhw iru ohgljkhghq yhg sdvvhqgh ydoj di lq dwlrqvudwhu1 Ghu hu dowvè l
ghwwh wloiéogh hw wudgh0r� phoohp lq dwlrq rj ehvnéiwljhovh sè odqjw vljw1

Ghu hu lplgohuwlg qrjhw xehkdjholjw yhg ghwwh wloiéogh1 Véw iru vlpshokhgv
vn|og q

R

' � rj ehwudjw +5, sè odqjw vljw=

�̀ ' Z
�

' uE�� n q
�

Z

p
Z
�

� Z ' uE��� E�� q
�

�Zc

kylonhw lqglnhuhu/ dw uhdooûqqhq sè odqjw vljw yrnvhu odqjvrpphuh mr kûmhuh
lq dwlrqhq hu $ Ghwwh hu xgwu|n iru shqjhlooxvlrq/ kyruiru ghwwh fdvh xghoxnnhv
l whruhwlvnh prghoohu vrp yéuhqgh luudwlrqho1 L vwhghw nuéyhv q

�

' �/ kylonhw
imhuqhu ghqqh hjhqvnde1 L vè wloiéogh hu Skloolsvnxuyhq vrp qéyqw orguhw/ rj
uhdooûqqhq hu xdikéqjlj di lq dwlrqhq1

Dowvè kdu yl l ghqqh vlpsoh prgho iûojhqgh ehwlqjhovhu iru/ dw ghu hu ixog
furzglqj rxw sè vljw=
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41 Oûq0wlo0sulv hodvwlflwhwhq Eq
R

� vndo yéuh 41 Ghw hu gìw/ ghu vlnuhu/ dw
oûqvwljqlqjhu surfhqwylv yéowhv ixogw xg ryhu l sulvhuqh/ rj ghuiru xgjûu
+l ghqqh phjhw vlpsoh prgho, hq iruxgvéwqlqj iru xéqguhw uhdooûqhq
sè odqjw vljw/ rj iru ixog furzglqj rxw1

51 q
�

iud Skloolsvnxuyh +5, vndo oljhoghv yéuh 4 iru dw vlnuh hq orguhw Sklo0
olsvnxuyh16

6 Ghedwwhq

L ghwwh divqlw ylo yl vûjh dw sodfhuh ghedwwhq lqghqiru udpphuqh di ghq vlpsoh
Skloolsvnxuyhprgho/ vrp eohy guûiwhw ryhqiru1 Vwuxnwxuhq l ghw iûojhqgh iûojhu
ghq vhqhvwh glvnxvvlrq l vdpixqgvûnrqrphq/ kyru v|qvsxqnwhuqh/ ghu uhsué0
vhqwhuhgh nhuqhrpuèghuqh l lqgoéjjhqh l Qdwlrqdoûnrqrplvn Wlgvvnuliw/ rjvè
hu lqghkrogw1

Kdufnv xgjdqjvsxqnw hu sulvuhodwlrqhq +shqgdqw wlo +6,,

� ' E� n6�
�
`

@
n

e� W

K

�
� +9,

kyru � hu surgxnwsulvhq/ ghu ehvwhpphv vrp hq pdun0xs sè ghov oûqhq0
khgvrpnrvwqlqjhuqh rj ghov hqkhgvrpnrvwqlqjhuqh sè lpsruwhuhgh uè0 rj
kméoshvwr�hu l lqghqodqgvn pûqw e� W1 e hu ydoxwdnxuvhq +nu12gp, rj � W hu
ghw xghqodqgvnh sulvqlyhdx +ndslwdorpnrvwqlqjhu nxqqh rjvè kdyh yéuhw phg
khu/ kylonhw ylooh yéuh uhohydqw iru DGDP,1 Yl qrwhuhu rv/ dw +9, lqgheéuhu/
dw

Y�

Y`

`

�
'

E� n6�

@

`

�
'

�

� n e�

W

`

@

K

	 ��

Oûq0wlo0sulvhodvwlflwhw hu plqguh hqg 4/ kyruiru Kdufn +phg edjjuxqg l sxqnw
4 ryhqiru, ndq diylvh/ dw ixog furzlqj rxw hu hq pxoljkhg l VPHF1

Khuryhuiru jûu Mrkq Vplgw lplgohuwlg jéoghqgh/ dw oûq0wlo0sulv hodvwlflwhwhq
ìu 4 l VPHF1 Ghw kdqgohu lnnh rp/ dw Kdufn kdu uhjqhw irunhuw/ phq jdqvnh
hqnhow/ dw kdq nljjhu sè ghq irunhuwh sulv1 L vwhghw iru rxwsxwsulvhq eûu pdq
liûojh Vplgw vh sè EIL0gh dwruhq/ gd ghw hu ghqqh/ ghu lqgjèu l VPHFv
oûquhodwlrq1 Kylv �

+

vèohghv hu EIL0gh dwruhq/ ylvhu Vplgw/ dw Y�+

Y`

`

�+

' �17 Iru
dw nrpph wlo ghwwh uhvxowdw pè Vplgw grj dqyhqgh hq olgw dqghq sulvvwlolvhulqj
hqg ghq Kdufn dqyhqghu l +9,/ qhpolj=

� '
�
E� n6�

`

@
n

e� W

K

�
� +:,

6Ghu hu vhoyiûojholj rjvè ghq vshflhooh vlwxdwlrq/ kyru �
s
@ ��4

z
= L ghwwh +phjhw vshflhooh,

wloiéogh ylo ghu oljhohghv yéuh wdoh rp hq orguhw Skloolsvnxuyh sè odqjw vljw1
7Ehjuxqghovhq iru/ dw EIL0gh dwruhq hu dqyhqgw/ pè vûjhv l VPHF0grnxphqwdwlrqhq1
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Ghu pdun0xs*hv dowvè nxq sè oûqrpnrvwqlqjhuqh/ kylonhw lqgheéuhu/ dw vwl0
jhqgh xghqodqgvnh sulvhu dqwdjhv dw plqgvnh sur�wpdujlqhq l ylunrpkhghuqh1
Sè ghqqh edjjuxqg nrpphu Vplgw iuhp wlo/ dw EIL0gh dwruhq vnulyhv8

�
+

' E� n6�` +;,

Vèohghv diylvhu Vplgw Kdufnv sèvwdqg rp/ dw oûq0wlo0sulv0hodvwlflwhwhq hu iru0
vnhoolj iud hq1 Ghuiru hu ghu furzglqj rxw l VPHF1

L Kdufnv vydu wlo Vplgw +ghu kdu ghq qx nodvvlvnh wlwho= �Ghuiru lnnh Ghu0
iru�, vnliwhv ghu vè irnxv1 Kdufn srlqwhuhu khu/ dw ghu vwdglj lnnh hu qrjhq
ryhuehylvhqgh irunodulqj sè ixog furzglqj rxw l VPHF/ vlghq ehwlqjhovh 5
+sulv0wlo0oûq0hodvwlflwhwhq @ 4, khoohu lnnh hu ryhukrogw1 Wlo ghq hqgh dujx0
phqwhuhu kdq xg iud hq Skloolsvnxuyh/ ghu plqghu nudiwljw rp +5,/ rj vrp
Kdufn phqhu hu hq vwlolvhuhw rsidwwhovh di VPHFv oûquhodwlrq1 Ghq ndq khu
vnulyhv vrp

�̀ ' Z
�

' uE�� n q�Z f 	 q� � �� +<,

L VPHF rj DGDP hu ghu hvwlphuhw hodvwlflwhwhu phoohp oûqvwljqlqjhq l hq eh0
vwhpw shulrgh rj lq dwlrqhq l vdpph shulrgh/ vrp hu plqguh hqg 41 Dowvè ndq
pdq/ sè edjjuxqg di sxqnw 5 ryhqiru/ lnnh irunoduh/ dw ghu hu ixog furzglqj
rxw l VPHF +hoohu DGDP,1

7 Diuxqglqj di glvnxvvlrqhq/ ehkryhw iru vwûuuh
prghoudpph

Kydg ndq pdq qx nrqnoxghuh xg iud ghw/ vrp vwèu l duwlnohuqh/ rj vrp hu
iruvûjw irunoduhw ryhqiruB L kylonhq judg hu ghu iuhpnrpphw dujxphqwhu iru
hoohu lprg/ dw ghu hu ixog furzglqj rxw l VPHF rj DGDPB

Sè ghq hqh vlgh v|qhv Kdufn xplgghoeduw dw kdyh uhw l/ dw ghw l VPHF +rj
DGDP l ûyuljw, vhu xg wlo/ dw sulv0wlo0oûq hodvwlflwhwhq +dowvè q

�

l +5,, hu
plqguh hqg 41 Oljhohghv pè ghw phgkroghv/ dw pdq ndq glvnxwhuh/ rp ghu
l doplqgholjkhg eûu pdun0xs*hv sè oûqrpnrvwqlqjhuqh dohqh vrp l +:, hoohu

8Ghwwh vnhu vrp iûojhu1 Odg \ yéuh yéuglwloyénvwhq/ [ surgxnwlrqvyéuglhq/ P uè0 rj
kméoshvwr�hu rj f @ \

[
yéuh EIL0lqgkroghw l surgxnwlrqhq1 L uhodwlrq +:, vyduhu f wlo 4

d
rj

4� f wlo 4

e
1 Hqgholj hu S

p
sulvhq iru P 1 Dujxphqwhw hu gd

S| @
S[ � SpP

\

@
+f+4 .p,Z . +4� f,Sp,[ � S

p
P

\

@ ^+
\

[
+4 .p,Z . +4� \

[
,Sp,[ � SpP `

4

\
@ +4 .p,Z
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sè dooh rpnrvwqlqjhu vrp l +9,1 Ghw iûuvwh hu � l kyhuw idog xplgghoeduw �
qûgyhqgljw iru dw qè Vplgwv uhvxowdw1

Lplgohuwlg hu ghu rjvè irukrog/ ghu jûu/ dw Kdufnv dujxphqwhu ndq glvnxwhuhv1
Sè ghw prghowhnqlvnh qlyhdx pè ghw vljhv/ dw kdqv oûquhodwlrq +<, hu whppholj
odqjw iud VPHFv rj DGDPv1 Yévhqwoljvw l ghqqh vdpphqkéqj hu/ dw ghw
jrgw qrn hu uljwljw/ dw ghu hu hq sulv0wlo0oûq0hodvwlflwhw sè xqghu 4 l prghoohuqh/
phq ghw hu hq nruwvljwvhodvwlflwhw1 Sè odqjw vljw hu ghu hq hodvwlflwhw sè 41 Kylv
Kdufnv uhodwlrqhq +<, vnxooh oljqh VPHFv rj DGDPv/ vnxooh ghu rjvè hw ohg
phg qlyhdxhw iru oûq rj sulv +odjjhw, l uhodwlrqhq1 Rjvè l sulvgdqqhovhq hu ghu
iruvnho sè nruw0 rj odqjvljwvhodvwlflwhwhuqh1

Iru lvéu dw vlnuh/ dw h�hnwhq iud eègh nruwvljwv0 rj odqjvljwvsdudphwuhqh l
oûq0 rj sulvuhodwlrqhq xqghuvûjhv vdpwlgljw/ rsvwloohu yl hq olgw vwûuuh prgho1
Prghoohq ndq phg hq gho jrg ylomh ndq sèvwèv dw ehvnulyh hq vdpohw ûnrqrpl1
Irnxv hu sè oûq0 rj sulvuhodwlrqhu/ ghu hu rsvnuhyhw sè ihmonruuhnwlrqvirup
vrp l DGDP1 Prghoohq vndo dowvè rsidwwhv vrp hq phjhw vlpsho vwlolvhulqj di
DGDP/ ghu hu uhohydqw l khqvhhqgh wlo glvnxvvlrqhq/ hoohu hq vlpsho oéuherjv0
pdnurprgho/ ghu sè hw sdu sxqnwhu hu lqvsluhuhw di DGDP rj VPHF1

Yl nrpphu iuhp wlo/ dw kylv nruwvljwvsdudphwuhqh l oûq0 rj sulvuhodwlrqhq hu
plqguh hqg 4/ vè hu ghu uhdoh h�hnwhu di kûmhuh lq dwlrq +phq lnnh di kûmhuh
sulvqlyhdx,1 Ghq sudnwlvnh pxoljkhg iru dw xgq|wwh ghwwh glvnxwwhuhv1

8 Ohgljkhg/ sulv0 rj oûqgdqqhovh rj ghydoxh0
ulqjhu l hq vlpsho ûnrqrpl

Odg rv iruhvwlooh rv hq ûnrqrpl phg lqghqodqgvn rj xghqodqgvn yduhsurgxn0
wlrq rj phg wuh surgxnwlrqvidnwruhu/ duehmgvnudiw/ ndslwdo rj xghqodqgvnh
uèyduhu1 Surgxnwlrqhq iruhjèu phg nrqvwdqw vndoddindvw/ rj surgxfhqwhuqh
rpnrvwqlqjvplqlphuhu1 Yl dqwdjhu/ dw yduhsulv rj EIL0gh dwru ndq vnulyhv
vrp ixqnwlrq di idnwrusulvhu/ i{ vrp iûojh di ixognrpphq nrqnxuuhqfh sè yd0
uhpdunhghw/ hoohu nrqvwdqw pdun0xs1 Oûqgdqqhovhq iruhjèu l hq Skloolsvnxuyh
grj phg ghq wloiûmhovh/ dw ghq lqghkroghu hw odqjvljwvqlyhdx iru uhdooûqqhq/
vrp ghw mr hu wloiéoghw l DGDP rj VPHF1 Uhqwhgdqqhovhq iruhjèu vrp l hq
oéuherjvûnrqrpl phg  |ghqgh nxuvhu rj iulh ndslwdoehyéjhovhu1 Ohgljkhghq
sèylunhu oûqqhq/ rj hu vhoy hq ixqnwlrq di nrqnxuuhqfhhyqhq � ghwwh hu ghq
hqhvwh pègh/ kyrusè ghq uhdoh vlgh di ûnrqrplhq hu ehvnuhyhw/ phq phndqlv0
phq hu wlo jhqjéog |ghuvw yljwlj l iruelqghovh phg furzglqj rxw l DGDP rj
VPHF1

Hqkhgvrpnrvwqlqjhuqh � ehvwhpphv vrp ixqnwlrq di oûq ` / xvhufrvw �
&

rj
sulvhq sè lpsruwhuhgh uèyduhu �

6

/

� ' �E`c�
&

c �
6

� +43,
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E`c�
&

c �
6

�` n �
&

E`c�
&

c �
6

��
&

n �
6

E`c�
&

c �
6
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6

kyru i{ Y�

Y`

' �
,

hu irukroghw phoohp duehmgvnudiwhq rj surgxnwlrqhq l sur0
gxfhqwrswlpxp1 Ghu jéoghu ghvxghq/ dw hodvwlflwhwhq di rpnrvwqlqjhuqh pkw1
idnwrusulvhuqh dqjlyhu rpnrvwqlqjvdqghohq iru ghq sèjéoghqgh idnwru/ dowvè
i{ Y�

Y`

`

�

' S
,

' rpnrvwqlqjvdqgho iru duehmgvnudiwhq1 Rpnrvwqlqjvdqghohqh
vxpphu wlo 4/ S

,

n S
&

n S
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' �1

Wlovyduhqgh dqjlyhu ixqnwlrqhq � rpnrvwqlqjhuqh yhg dqyhqghovhq di du0
ehmgvnudiw rj ndslwdo su1 surgxfhuhw yéuglwloyénvwhqkhg vrp ixqnwlrq di oûq
rj xvhufrvw1 Yéuglhq di � hu EIL0gh dwruhq/ �
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1 Yl kdu
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hu irukroghw phoohp duehmgvnudiwhq rj yéuglwloyénvwhq1 Ghq
dqgho di ghq vdpohgh idnwrud ûqqlqj/ ghu jèu wlo duehmgvnudiw/ hu dqdorjw wlo
ryhqiru hodvwlflwhwhq di � pkw1` / gyv1 Y�

Y`

`

�

' K
,

1 Ghu jéoghu/ dw K
,

nK
&

' �1

Rxwsxwsulvhq � iûojhu sè odqjw vljw hqkhgvrpnrvwqlqjhuqh phg hq pdun0xs/
> +ghu hu dowvè pdun0xs sè dooh rpnrvwqlqjhu,1 Sè nruw vljw hu sulvlq dwlrqhq
dikéqjlj di vwljqlqjvwdnwhq l rpnrvwqlqjhuqh/ vè yl kdu hq ihmonruuhnwlrqvuh0
odwlrq
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L oûquhodwlrqhq dikéqjhu uhdooûqqhq sè odqjw vljw di ohgljkhghq/ �1 Sè nruw
vljw hu oûqlq dwlrqhq sèylunhw di sulvlq dwlrqhq1 Ghw hu ydojw dw vh eruw iud
surgxnwlylwhwvéqgulqjhu rj dw odgh EIL0gh dwruhq lqgjè l uhodwlrqhq/ ghw
oljqhu qhpolj DGDP rj VPHF phvw +phq hu l ûyuljw lnnh yévhqwoljw l ghqqh
vdpphqkéqj,1

�̀ ' q
�

��
+

� �
�

%
*?

#
`

�
+

$
� uE��

&
+46,

kyru u� 	 f1

Gh�qlwlrqhq di sulvhq sè lpsruwhuhgh yduhu sulvhq l xghqodqgvn pûqw/ � W/
jdqjh ydoxwdnxuvhq/ e/ gyv1

�
6

' e� W +47,

Ghq lqghqodqgvnh qrplqhooh uhqwh � dqwdjhv gdqqhw vrp l hq oéuherjvûnrqrpl
phg  |ghqgh nxuvhu rj iulh ndslwdoehyéjhovhu/ vè djhqwhuqh iruyhqwhu hq gh0
ydoxhulqj vyduhqgh wlo iruvnhoohq phoohp lqghqodqgvn rj xghqodqgvn lq dwlrq/
Z rj ZW ' �� W1 Qèu �W rj oW hu xghqodqgvn qrplqho rj uhdo uhqwh kdyhv9

� ' �W n Z � ZW ' Z n oW +48,

9Ghw vndo ehpéunhv/ dw ydoxwdnxuvhq l prghoohq +rj l DGDP, hu hq hnvrjhq vwûuuhovh/
phqv ghu l uhqwhgdqqhovhq dqwdjhv hq ehvwhpw ghydoxhulqjviruyhqwqlqj1 Whruhwlvn vhw kdu
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Xvhufrvw gh�qhuhv vrp sulvhq sè lqyhvwhulqjvjrghu +� , jdqjh uhdouhqwhq/ ��Z/
gyv1

�
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' � E�� Z� +49,

' �oW

kyru dqghw oljkhgvwhjq vn|oghv +48,1

Ghq vndpoûvw vlpsol�fhuhgh uhdoh gho di ûnrqrplhq hu vnuhyhw vrp
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Ehvnéiwljhovhq dqwdjhv dowvè dw dikéqjh di nrqnxuuhqfhhyqhq/ vè �� : f1:

Prghoohq uhgxfhuhv yhg dw vxevwlwxhuh �
6

c �
&

c � rj � lqg l uhodwlrqhuqh iru
Z rj �̀ 1 V|vwhphw uhgxfhuhv vè wlo wr gl�huhqwldooljqlqjhu +ihmonruuhnwlrqvolj0
qlqjhu,/ qhpolj hq sulvuhodwlrq rj hq oûquhodwlrq1

Rpnrvwqlqjvlq dwlrqhq ndq vnulyhv �� ' S
,
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iru surgxnwlrqhq/ rj �� ' K
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Z iru yéuglwloyénvw1 V|vwhphw ndq
vnulyhv vrp
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Ghw ndq ehwdoh vlj dw vnulyh diyljhovhuqh iud odqjvljwvoljhyéjw iru vlj vhoy vrp
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Odg rv vh sè kydg yl nxqqh ndogh odqjvljwvoljhyéjwhq 0
R

' f rj 0
�

' f1
Oljqlqjhuqh +4<, hu krprjhqh di 3*wh judg l �c` rj e� W/ irugl rpnrvwqlqjv0
ixqnwlrqhuqh � rj � hu krprjhqh di iûuvwh judg1 L oljqlqjhuqh 0

R

' 0
�

' f

ghwwh ghq sxgvljkhg/ dw pdq ndq iruhvwlooh vlj nûuvohu phg DGDP/ kyru djhqwhuqh khoh
wlghq iruyhqwhu ghydoxhulqjhu/ vrp dogulj nrpphu1 Irupxohulqjhq phgiûuhu/ dw pdq sè ghq
hqh vlgh ndq rsidwwh ydoxwdnxuvsrolwlnnhq vrp hw vw|ulqjvlqvwuxphqw/ phq sè ghq dqghq
vlgh lnnh ndq odgh vrp rp/ uhqwhgdqqhovhq hu xdikéqjlj di lq dwlrqhq1

:Ixqnwlrqhq x ndq iuhpnrpph iud iruv|qlqjvedodqfhq l hq vlpsho ûnrqrpl +[ hu sur0
gxnwlrqhq yduhwdjhw di O duehmghuh rj F>H hu irueuxj rj hnvsruw,= [+O, . P+ S

hS
�
, @

F+[+O, � P+ S

hS
�
,, . H+ S

hS
�
,1 Oûvhv lpsolflw iru O vrp ixqnwlrq di e|wwhirukroghw ièv

ixqnwlrqhq x +kylv duehmgvxgexgghw hu nrqvwdqw,1
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hu gh uhodwlyh sulvhu vèohghv jlyhw rj dowvè xdikéqjljh di lq dwlrqv0 rj sulvql0
yhdx1 Pdq ndq ghuiru lnnh sèylunh qrjhw uhdow l odqjvljwvoljhyéjw dohqh yhg dw
éqguh sè i{ lq dwlrqhq1 Qèu yl lqggudjhu nruwvljwvg|qdplnnhq l glvnxvvlrqhq
ièu lq dwlrqvqlyhdxhw lplgohuwlg uhho ehw|gqlqj1

Kylv yl qx ndoghu �W ' �en ZW lpsruwhuhw lq dwlrq ndq gl�huhqwldooljqlqjvv|0
vwhphw +4;, uhgxfhuhv wlo
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kyru hohphqwhuqh l ghq lqyhuwhuhgh pdwul{ +�c &cMcg, dikéqjhu di idnwru0
sulvhuqh +irugl rpnrvwqlqjvdqghoh � i{ S
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1 Ghu jéoghu +vh dsshqglnv :14,
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Wuénnhu pdq ghq lpsruwhuhgh lq dwlrq iud/ ndq v|vwhphw vnulyhv vrp
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L dsshqglnv :15 hu ylvw/ dw v|vwhphw hu vwdelow/ gyv1 dw kylv ghq lpsruwhuhgh
lq dwlrq �W hu nrqvwdqw/ ylo gh uhodwlyh sulvhu nrqyhujhuh prg hq ehvwhpw
yéugl1 Ghw ehw|ghu eo1d1/ dw gh iruvnhooljh sulvyduldeohu l vwhdg| vwdwh kdu
vdpph lq dwlrqvqlyhdx/ qhpolj qlyhdxhw iru lpsruwhuhw lq dwlrq/ Z ' �̀ '
�W1 L vè idog ndq hq vwhdg| vwdwh phg lpsruwhuhw lq dwlrq sè �W vnulyhv vrp

E�@
6

q
R

� ���W ' ��
R

0
R

n �
�

M0
�

E&@
6

q
R

� ���W ' &�
R

0
R

n �
�

g0
�

Vnûqw xgwu|nnhw lnnh jlyhu qrjhq hjhqwolj iruvwèhovh di prghoohqv ylunhpègh/
vè hu ghw lqwhuhvvdqwh/ dw kylv gh nruwvljwhgh oûq0wlo0sulv rj sulv0wlo0oûq hod0
vwlflwhwhu hu plqguh hqg 4/ vè ylo yhqvwuhvlghq dikéqjh di �W sjd1 +54,/ rj

<



ghuphg ylo qlyhdxhw iru lq dwlrqhq srwhqwlhow nxqqh sèylunh uhodwlyh sulvhu
+lqghqodqgvnh sulvhu rj oûqqlqjhu liw1 xghqodqgvnh sulvhu,/ irugl qlyhdxhw iru
ihmoohgghqh 0

R

c 0
�

éqguhv1 Ghuphg hu ghu vshflhow pxoljkhg iru dw sèylunh
qlyhdxhw iru ohgljkhghq l vwhdg| vwdwh yhg dw éqguh sè ghq lpsruwhuhgh lqi0
odwlrqvudwh +phq lnnh sè qlyhdxhw iru xghqodqgvnh sulvhu,1

814 Sudnwlvn xgq|wwhovhq di lq dwlrqhqv uhdoh h�hnw l
prghoohq

L qévwh divqlw looxvwuhuhu yl qéuphuh/ kyrugdq prghoohq hjhqwolj ylunhu/ qèu
pdq vwûghu wlo lpsruwhuhw lq dwlrq hoohu sulvqlyhdx1 Lqghq ndq yl nruw glvnx0
whuh ghq sudnwlvnh uhohydqv di revhuydwlrqhq rp shqjhsrolwlnv lnnh0qhxwudolwhw
l prghoohq1 Vrp ylvw ryhqiru jéoghu ghw nodvvlvnh uhvxowdw rp shqjhqhxwud0
olwhw l DGDP> hq �hq0jdqj0iru0dooh� vwljqlqj l shqjhpéqjgh � rj ghuphg
sulvqlyhdx � ylo sè odqjw vljw hiwhuodgh ghq uhdoh gho di ûnrqrplhq xehuûuw1
Vshflhow ylo ghu vèohghv lnnh yéuh hq ydulj h�hnw sè dnwlylwhwhq/ di hq ghydox0
hulqj1 Dqdo|vhq ylvwh lplgohuwlg rjvè/ dw ghu lnnh hu shqjh0vxshu0qhxwudolwhw l
prghoohq> éqgulqjhu l shqjhpéqjgh yénvwudwh � rj ghuphg l lq dwlrqvwdn0
whq � kdu sè odqjw vljw uhdoh h�hnwhu1 Vèohghv nuéyhv oûehqgh ghydoxhulqjhu
di hq sdvvhqgh vwûuuhovh/ iru yld shqjhsrolwln dw ûjh ehvnéiwljhovhq sè odqjw
vljw1

Èuvdjhq wlo/ dw DGDP lnnh ehvlgghu shqjh0vxshu0qhxwudolwhw vn|oghv/ dw ghu
l prghoohq ryhqiru rj l DGDP hu hvwlphuhw nruwvljwvsdudphwuh sè xqghu 4
l ihmonruuhnwlrqvprghoohuqh iru sulv rj oûq1 Oéuheûjhuqhv whruhwlvnh xgvdjq
yhguûuhu phjhw riwh ghw odqjh vljw/ phqv ghu w|slvn vljhv plqguh rp g|qdpl0
nnhq1 Rpyhqgw hu ghw l pdnurûnrqrphwulvnh prghoohu yljwljw dw iruvûjh dw
idqjh g|qdplnnhq/ eo1d1 di iruxgvljhovhvkhqv|q1 Ghw w|slvnh l DGDP hu/ dw
gh vwuxnwxuhooh odqjvljwvvdpphqkéqjh hu vûjw hvwlphuhw l ihmoohgghqh l ihmo0
nruuhnwlrqvprghoohuqh/ phqv ghu w|slvn hu �vwûuuh iulkhg� yhg hvwlpdwlrq di
g|qdplnnhq1 Di ghq juxqg hu ghw noduw/ dw srolwlndqehidolqjhu/ ghu hu ed0
vhuhw sè qrjoh oljqlqjhuv hvwlphuhgh nruwvljwvg|qdpln/ ndq nulwlvhuhv xg iud
whruhwlvnh ehwudjwqlqjhu rp odqjvljwvoljhyéjw � hqggd xg iud gh odqjvljwhgh
vdpphqkéqjh/ ghu oljjhu l gh vhoyvdpph oljqlqjhuv ihmoohg1

Ghw hu l ihmonruuhnwlrqoljqlqjhu vè dw vljh lqge|jjhw/ dw vwûuuhovhq di yénvwud0
whu l vwhdg| vwdwh +i{ lq dwlrqhq ryhqiru, kdu uhho ehw|gqlqj iru ghq odqjvlj0
whgh oljhyéjw +kdn0sduhqwhvhq,1 Pdqjh di DGDPv oljqlqjhu iru ûnrqrplvn
dgiéug hu ihmonruuhnwlrqvuhodwlrqhu/ rj l glvvh ylo pdq nxqqh �qgh/ dw yén0
vwudwhq sèylunhu irukroghw phoohp vwhdg|0vwdwh0qlyhdxhuqh sè hq pègh/ vrp
oéuheûjhuqh lnnh ylooh iruxgvljh= hnvhpshoylv sèylunhv irukroghw phoohp iru0
euxj/ lqgnrpvw rj irupxh di uhdoyénvwhq/ rj ghw vdpph jûu irukroghw phoohp
surgxnwlrqvidnwruhu rj surgxnwlrq1 Nydqwlwdwlyw hu ghqqh sèylunqlqj grj di
ehjuéqvhw vwûuuhovh1
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Ghw dnwxhooh wloiéogh/ kyru ghw ryhuyhmhv rp yhgyduhqgh ghydoxhulqjhu hu hq
jrg lgh/ iuhpndoghu ghvxghq ghw phvw nodvvlvnh hnvhpsho sè Oxfdv0nulwlnnhq=
Kylv p|qgljkhghuqh sè ghqqh pègh vnliwhu srolwlvn uhjlph/ ylo iron éqguh
ghuhv dgiéug/ rj ghuphg kroghu gh hvwlphuhgh sdudphwuh lnnh oéqjhuh1 Sd0
udphwuhq q

�

l oûquhodwlrqhq ylo qéuph vlj 41

Prg Oxfdv0nulwlnnhq hu l ghqqh nrqnuhwh vdpphqkéqj dw lqgyhqgh/ dw q
�

hu
hvwlphuhw ryhu hq oéqjhuh wlgvuénnh phg phjhw iruvnhoolj lq dwlrq rj iruvnho0
oljh iruphu iru ûnrqrplvn srolwln/ rj dw hvwlpdwhw idnwlvn hu qrjhqoxqgh vwd0
elow1 Lnnh ghvwr plqguh hu ghw qrn dw ryhugulyh ehw|gqlqjhq di hvwlpdwhw/ kylv
ghqqh wlov|qhodghqgh sdudphwhuvwdelolwhw dohqh vnxooh imhuqh Oxfdv0nulwlnnhq1

9 Dqdo|vh di prghoohq

Sdsluhwv vljwh/ qhpolj dqdo|vhq di kydg vshflhow nruwvljwvsdudphwuhqh l sulv0
rj oûquhodwlrqhq ehw|ghu/ iuhpjèu l rj iru vlj di iruhjèhqgh divqlw1 Phq iru
looxvwudwlrqhqv vn|og jhqqhpjèv l ghwwh divqlw hw h�hnwhq di hw vwûg wlo lp0
sruwhuhw lq dwlrq rj lpsruwhuhw sulvqlyhdx1 Yl jhqvnulyhu iûuvw prghoohq +4;,
vrp wr ixqnwlrqhu/ sc }/ kyru ghu hu qruphuhw phg ghw xghqodqgvnh sulvqlyhdx
+vh dsshqglnv :15,
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914 Vwljqlqj l lpsruwhuhw lq dwlrq

Yl looxvwuhuhu h�hnwhq di hw krs l ghq lpsruwhuhgh lq dwlrq l hw idvhgldjudp1
Yl ndq lnnh phg vlnnhukhg dijûuh/ kyrugdq nxuyhuqh s ' f rj } ' f oljjhu/
phq ghw phvw wuroljh ylo qrn yéuh vrp qhghqiru1
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ln(p/ep*)

ln(w/ep*)

f=0

g=0

f<0

g<0

Ryhu s ' f0nxuyhq ylo s 	 f vè ghq lqghqodqgvnh sulv ylo idogh/ rj wlo kûmuh
iru } ' f0nxuyhq ylo } 	 f vè oûqqhq ylo idogh1

Hw krs l ghq lpsruwhuhgh lq dwlrq  |wwhu lnnh xplgghoeduw sè sulv0 hoohu
oûqe|wwhirukroghw/ phq sè gh wr nxuyhuv sodfhulqj/ vèohghv dw yéuglhq di s
rj } eolyhu qhjdwly1 Nxuyhuqh u|nnhu ghuiru lqgdg rj qhgdg/ rj sulvhu rj
oûqqlqjhu ylo idogh prg ghq q|h vwhdg|0vwdwh1 Hnvshulphqwhw hu ylvw l �jxuhq
qhghqiru/ kyru oûq rj sulv ylo judgylvw wlosdvvh vlj qhgdg prg ghq q|h vnéulqj
di gh wr nxuyhu1

ln(p/ep*)

ln(w/ep*)

f=0

g=0

Ghu nrpphu vèohghv hq ydulj h�hnw sè nrqnxuuhqfhhyqhq rj ghuphg ohgljkh0
ghq1
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915 Vsulqj l qlyhdxhw iru lpsruwsulvhu

Yl ndq rjvè vh sè h�hnwhq di hw krs l ghw lpsruwhuhgh sulvqlyhdx +hq hq0
jdqjvghydoxhulqj,1 L vè idog vnhu ghu lnnh qrjhw phg nxuyhuqhv sodfhulqj/
phq e|wwhirukroghqh idoghu xplgghoeduw1

ln(p/ep*)

ln(w/ep*)

f=0

g=0

Sulvhu0 rj oûqqlqjhu yhqghu judgylvw wloedjh wlo ghq rsulqgholjh oljhyéjw/ rj
ghu hu lqjhq uhdoh h�hnwhu sè odqjw vljw1

916 G|qdpln l hnvshulphqwhu

Ghw g|qdplvnh iruoûe di oûq/ sulvhu rj ohgljkhg yhg gh wr rpwdowh hnvshulphq0
whu/ gyv1 hq yhgyduhqgh ghydoxhulqj rj hq hqjdqjvghydoxhulqj/ hu looxvwuhuhw l
hq nydqwl�fhuhw prgho1

Uhvxowdwhw ndq vhv l dsshqglnv :161

: Olwwhudwxu

41 Shwhu Vnrww= Vwuxnwxuohgljkhg/ Skloolsvnxuyhu rj gdqvn ûnrqrplvn0
srolwlvn ghedw1 Qdwlrqdoûnrqrplvn Wlgvvnuliw +4<<9,

51 Pûgh l Qdwlrqdoûnrqrplvn Iruhqlqj 4<<9

61 Mrkq Vplgw= Rp vwuxnwxuohgljkhg/ Skloolsvnxuyhu rj gdqvn0ûnrqrplvn0
srolwlvn ghedw1 Qdwlrqdoûnrqrplvn Wlgvvnuliw +4<<9,

71 Shwhu Vnrww= Rp vwuxnwxuohgljkhg pp1 � hw vydu wlo Mrkq Vplgw1 Qd0
wlrqdoûnrqrplvn Wlgvvnuliw +4<<:,
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81 Mrkq Vplgw= Rp vwuxnwxuohgljkhg pp1 � hw jhqvydu wlo Shwhu Vnrww1
Qdwlrqdoûnrqrplvn Wlgvvnuliw +4<<:,

91 Vûuhq Kdufn= Kyruiru hu ghq odqjvljwhgh furzglqj rxw0h�hnw sè 433(
l VPHFB Vdpixqgvûnrqrphq ; +4<<:,

:1 Mrkq Vplgw= Ghuiru$ Vdpixqgvûnrqrphq ; +4<<:,

;1 Vûuhq Kdufn= Ghuiru lnnh GhuiruB Vdpixqgvûnrqrphq ; +4<<:,

<1 Dgdp/ hq prgho di gdqvn ûnrqrpl/ pduwv 4<<8/ Gdqpdunv Vwdwlvwln
4<<9

431 Prghogrnxphqwdwlrq rj ehuhjqhgh ylunqlqjhu di ûnrqrplvn srolwln/
Ghw Ûnrqrplvnh Uègv Vhnuhwduldw/ 4<<71
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;15 Vwdelolwhw
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kyru vlpsol�fhulqjhq rp nrqvwdqwh idnwrudqghoh hu euxjw/ vè ghw nxq hu ihmo0
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