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ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠǎ 
 

cǥǺȨȨžȠɛ 

AƩʭǰƩơҠöƩȠǮ AƩʭǰǎȵǎǺǰ 

ǰǰƩɚҠo jžƙǎȵžȵȨҠǺǁҠƚǺǮǮȽǰǎȵɛҠǎǰȵƩȠƩȨȵҠѤǎǰҠơžǰǂƩȠҠǺǁҠơǎȨžȝȝƩžȠžǰƚƩҠǎǰҠ
ȵǉƩǎȠҠǰžȵȽȠžǥҠȠžǰǂƩҠžǰơѕǺȠҠǁǺȠҠɕǉǎƚǉҠȵǉƩȠƩҠǎȨҠžҠȝžȠȵǎƚȽǥžȠҠ
ȠƩȨȝǺǰȨǎƙǎǥǎȵɛҠȵǺҠƚǺǰȨƩȠɔƩѥҠžȨҠǎơƩǰȵǎʭƩơҠǎǰҠ ǰǰƩɚҠσҠǺǁҠȵǉƩҠ
jžƙǎȵžȵȨҠAǎȠƩƚȵǎɔƩҠѤ:ǺȽǰƚǎǥҠAǎȠƩƚȵǎɔƩҠϋτѕφυѕKK:ѥш 

ȠȠžɛҠ ȠƩž öǉƩҠ ȠȠžɛҠ ȠƩžҠǎȨҠȵǉƩҠžȠƩžҠǎǰҠɕǉǎƚǉҠȵǉƩҠ»ʪȨǉǺȠƩҠcƩǰƩȠžȵǎǺǰҠ
ȨȨƩȵȨҠɕǎǥǥҠƙƩҠǥǺƚžȵƩơҠžǰơҠǎȨҠȨǉǺɕǰҠȨǉžơƩơҠǎǰҠȝȽȠȝǥƩҠǎǰҠbǎǂȽȠƩҠ
σшσщҠǺǁҠȵǉǎȨҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵшҠҠ 

9Ʃǰȵǉǎƚ ¤ǎɔǎǰǂҠǺǰҠǺȠҠǎǰҠȵǉƩҠȨƩžƙƩơш 

9ǎǺǮžȨȨ öǺȵžǥҠɕƩǎǂǉȵҠǺǁҠǺȠǂžǰǎȨǮȨш 

9ǎǺȵǺȝƩ ҠȵƩȠǮҠɕǉǎƚǉҠȠƩǁƩȠȨҠȵǺҠȵǉƩҠƚǺǮƙǎǰžȵǎǺǰҠǺǁҠȝǉɛȨǎƚžǥҠ
ƩǰɔǎȠǺǰǮƩǰȵҠѤǉžƙǎȵžȵѥҠžǰơҠǎȵȨҠơǎȨȵǎǰƚȵǎɔƩҠžȨȨƩǮƙǥžǂƩҠǺǁҠ
ƚǺǰȨȝǎƚȽǺȽȨҠȨȝƩƚǎƩȨшҠöǉƩҠƙǎǺȵǺȝƩҠƚǺǰƚƩȝȵҠǎȨҠȽȨƩơҠȵǺҠƩǰžƙǥƩҠ
ơƩȨƚȠǎȝȵǎǺǰҠžǰơҠƚǺǮȝžȠǎȨǺǰшҠĕǎȵǉǎǰҠƙǎǺȵǺȝƩҠǰžǮƩȨщҠ¤žȵǎǰҠ
ǰžǮƩȨҠǺǁҠȨȝƩƚǎƩȨҠžȠƩҠȽȨƩơҠǎǰҠǁȽǥǥҠǺǰҠƩɔƩȠɛҠǮƩǰȵǎǺǰҠѤƩшǂшҠcŧƮǻǦЪ
ǦǛŧŘƌŧǦѥҠžǰơҠǰƩɔƩȠҠžƙƙȠƩɔǎžȵƩơҠǺȠҠȠƩǁƩȠȠƩơҠȵǺҠȽȨǎǰǂҠžҠƚǺǮǮǺǰҠ
ǰžǮƩш 

9ǥȽƩҠ:žȠƙǺǰ :žȠƙǺǰҠƚžȝȵȽȠƩơҠƙɛҠȵǉƩҠɕǺȠǥơ҄ȨҠǺƚƩžǰҠžǰơҠƚǺžȨȵžǥҠ
ƩƚǺȨɛȨȵƩǮȨшҠöɛȝǎƚžǥǥɛҠǎǰƚǥȽơƩȨҠƚžȠƙǺǰҠȨȵǺȠƩơҠɕǎȵǉǎǰҠǺƚƩžǰҠ
ȨƩơǎǮƩǰȵȨҠžǰơҠǺƚƩžǰҠɔƩǂƩȵžȵǎǺǰҠȨȽƚǉҠžȨҠȨƩžǂȠžȨȨƩȨҠǺȠҠǢƩǥȝш 

:ǎȠƚžǥǎȵȵǺȠžǥ öǉƩҠȨȽƙɥǺǰƩҠǺǁҠȵǉƩҠȠǺƚǢɛҠȨȽƙǥǎȵȵǺȠžǥҠƙƩǥǺɕҠȵǉžȵҠơǺǮǎǰžȵƩơҠƙɛҠ
žǥǂžƩҠѤȵǉƩҠǎǰǁȠžǥǎȵȵǺȠžǥѥҠžǰơҠơǺǮǎǰžȵƩơҠƙɛҠžǰǎǮžǥȨш 

KʪƩƚȵ öƩȠǮҠȽȨƩơҠȵǺҠƩɚȝȠƩȨȨҠȵǉƩҠƚǺǰȨƩȟȽƩǰƚƩҠǺǁҠžǰҠǎǮȝžƚȵҠǎшƩшҠȵǉƩҠ
ȠƩȨȽǥȵҠǺǁҠƚǉžǰǂƩҠǺȠҠƚǉžǰǂƩȨҠǺǰҠȨȝƩƚǎʭƚҠƩǰɔǎȠǺǰǮƩǰȵžǥҠ
ȠƩȨǺȽȠƚƩȨҠǺȠҠȠƩƚƩȝȵǺȠȨшҠöǉƩҠȨǎǂǰǎʭƚžǰƚƩҠǺǁҠžǰҠƩʪƩƚȵҠǎȨҠ
ơƩȵƩȠǮǎǰƩơҠƙɛҠƚǺȠȠƩǥžȵǎǰǂҠȵǉƩҠǮžǂǰǎȵȽơƩҠǺǁҠȵǉƩҠǎǮȝžƚȵҠɕǎȵǉҠ
ȵǉƩҠǎǮȝǺȠȵžǰƚƩщҠǺȠҠȨƩǰȨǎȵǎɔǎȵɛҠǺǁҠȵǉƩҠȠƩƚƩȝȵǺȠҠǺȠҠȠƩȨǺȽȠƚƩҠǎǰҠ
žƚƚǺȠơžǰƚƩҠɕǎȵǉҠơƩʭǰƩơҠȨǎǂǰǎʭƚžǰƚƩҠƚȠǎȵƩȠǎžш 

KǰɔǎȠǺǰǮƩǰȵžǥҠoǮȝžƚȵҠ
ȨȨƩȨȨǮƩǰȵҠѤKo ѥ 

ȨȨƩȨȨǮƩǰȵҠǺǁҠȵǉƩҠȝǺȵƩǰȵǎžǥҠǥǎǢƩǥɛҠȨǎǂǰǎʭƚžǰȵҠƩʪƩƚȵȨҠǺǁҠȵǉƩҠ
ÞȠǺȝǺȨƩơҠAƩɔƩǥǺȝǮƩǰȵҠǺǰҠȵǉƩҠȝǉɛȨǎƚžǥщҠƙǎǺǥǺǂǎƚžǥщҠžǰơҠǉȽǮžǰҠ
ƩǰɔǎȠǺǰǮƩǰȵҠơȽȠǎǰǂҠƚǺǰȨȵȠȽƚȵǎǺǰщҠ»ȝƩȠžȵǎǺǰȨҠžǰơҠ
®žǎǰȵƩǰžǰƚƩҠžǰơҠơƩƚǺǮǮǎȨȨǎǺǰǎǰǂш 

KȽȠǺȝƩžǰҠéǎȵƩȨ öǉǎȨҠȵƩȠǮҠȠƩƚǺǂǰǎȨƩȨҠéȝƩƚǎžǥҠÞȠǺȵƩƚȵǎǺǰҠ ȠƩžȨҠѤéÞ ȨѥҠžǰơҠ
é :ȨҠɕǉǎƚǉҠȝȠǺȵƩƚȵҠȨȝƩƚǎƩȨҠžǰơҠǉžƙǎȵžȵȨҠȨǉžȠƩơҠžƚȠǺȨȨҠ
KȽȠǺȝƩҠžǰơҠɕƩȠƩҠǺȠǎǂǎǰžǥǥɛҠơƩȨǎǂǰžȵƩơҠȽǰơƩȠҠKȽȠǺȝƩžǰҠ
ǥƩǂǎȨǥžȵǎǺǰш 

KɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠ öǉƩҠžȠƩžҠǺǁҠȨƩžƙƩơҠȨƩžɕžȠơҠǺǁҠ®ƩžǰҠjǎǂǉҠĕžȵƩȠҠéȝȠǎǰǂȨҠ
Ѥ®jĕéѥҠȨǉžơƩơҠǎǰҠƙǥȽƩҠǺǰҠbǎǂȽȠƩҠσшσщҠǺǁҠȵǉǎȨҠ»ʪȨǉǺȠƩҠKo Ҡ
áƩȝǺȠȵщҠɕǉǎƚǉҠƚǺǰǰƩƚȵȨҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠɕǎȵǉҠȵǉƩҠ¤žǰơǁžǥǥҠ ȠƩžҠ
ɕǎȵǉǎǰҠɕǉǎƚǉҠȵǉƩҠ»ʪȨǉǺȠƩҠKɚȝǺȠȵҠ:žƙǥƩȨҠɕǎǥǥҠƙƩҠǎǰȨȵžǥǥƩơш 

jžƙǎȵžȵȨҠáƩǂȽǥžȵǎǺǰȨ ҠȵƩȠǮҠȵǉžȵҠȠƩǁƩȠȨҠȵǺҠȵǉƩҠƚǺǥǥƩƚȵǎɔƩҠǥƩǂǎȨǥžȵǎǺǰҠȵǉžȵҠȵȠžǰȨǥžȵƩȨҠ
ȵǉƩҠjžƙǎȵžȵȨҠAǎȠƩƚȵǎɔƩҠǎǰȵǺҠȨȝƩƚǎʭƚҠǥƩǂžǥҠǺƙǥǎǂžȵǎǺǰȨҠǎǰҠ
éƚǺȵǥžǰơщҠǰžǮƩǥɛъҠȵǉƩҠ:ǺǰȨƩȠɔžȵǎǺǰҠѤ°žȵȽȠžǥҠjžƙǎȵžȵȨщҠ֗ƚшѥҠ
áƩǂȽǥžȵǎǺǰȨҠσϋϋφыҠȵǉƩҠ:ǺǰȨƩȠɔžȵǎǺǰҠǺǁҠjžƙǎȵžȵȨҠžǰơҠéȝƩƚǎƩȨҠ
áƩǂȽǥžȵǎǺǰȨҠτςσωыҠžǰơҠȵǉƩҠ:ǺǰȨƩȠɔžȵǎǺǰҠǺǁҠ»ʪȨǉǺȠƩҠ®žȠǎǰƩҠ
jžƙǎȵžȵȨҠžǰơҠéȝƩƚǎƩȨҠáƩǂȽǥžȵǎǺǰȨҠτςσωҠѤǎǰҠƩžƚǉҠƚžȨƩҠžȨҠ
žǮƩǰơƩơѥш 
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öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠǎǎ 
 

AƩʭǰƩơҠöƩȠǮ AƩʭǰǎȵǎǺǰ 

jžƙǎȵžȵȨҠáƩǂȽǥžȵǎǺǰȨҠ
ȝȝȠžǎȨžǥҠѤjá ѥ 

ǰҠžȨȨƩȨȨǮƩǰȵҠƚžȠȠǎƩơҠǺȽȵҠȽǰơƩȠҠȵǉƩҠjžƙǎȵžȵȨҠáƩǂȽǥžȵǎǺǰȨҠȵǺҠ
ơƩȵƩȠǮǎǰƩҠǎǁҠžҠȝǥžǰҠǺȠҠȝȠǺǟƩƚȵҠƚǺȽǥơҠžơɔƩȠȨƩǥɛҠžʪƩƚȵҠȵǉƩҠ
ǎǰȵƩǂȠǎȵɛҠǺǁҠžҠKȽȠǺȝƩžǰҠȨǎȵƩш 

oǮȝžƚȵҠ ҠƚǉžǰǂƩҠƚžȽȨƩơҠƙɛҠžǰҠžƚȵǎǺǰҠȵǉžȵҠǺƚƚȽȠȨҠơȽȠǎǰǂҠžҠȝȠǺǟƩƚȵ҄ȨҠ
ǥǎǁƩȵǎǮƩш 

oǰǁžȽǰž »ȠǂžǰǎȨǮȨҠǥǎɔǎǰǂҠɕǎȵǉǎǰҠȵǉƩҠȨƩžƙƩơҠȨƩơǎǮƩǰȵш 

oǰǁȠžǥǎȵȵǺȠžǥ ҠȨȽƙɥǺǰƩҠǺǁҠȵǉƩҠȨȽƙǥǎȵȵǺȠžǥҠǎǰҠɕǉǎƚǉҠȽȝɕžȠơѲǁžƚǎǰǂҠȠǺƚǢȨҠžȠƩҠ
ơǺǮǎǰžȵƩơҠƙɛҠƩȠƩƚȵҠžǥǂžƩщҠȵɛȝǎƚžǥǥɛҠǢƩǥȝȨыҠǎȵҠƚžǰҠƙƩҠǁȽȠȵǉƩȠҠ
ȨȽƙơǎɔǎơƩơҠǎǰȵǺҠȵǉƩҠȽȝȝƩȠҠžǰơҠǥǺɕƩȠҠǎǰǁȠžǥǎȵȵǺȠžǥш 

oǰȵƩȠѲ ȠȠžɛҠ:žƙǥƩȨҠѤo :ѥ :žƙǥƩȨҠɕǉǎƚǉҠǥǎǰǢҠȵǉƩҠĕǎǰơҠöȽȠƙǎǰƩȨҠȵǺҠƩžƚǉҠǺȵǉƩȠҠžǰơҠɕǎȵǉҠ
ȵǉƩҠ»ʪȨǉǺȠƩҠéȽƙȨȵžȵǎǺǰҠÞǥžȵǁǺȠǮȨҠѤ»éÞȨѥш 

oǰȵƩȠȵǎơžǥҠȠƩž öǉƩҠžȠƩžҠƙƩȵɕƩƩǰҠ®jĕéҠžǰơҠ®ƩžǰҠ¤ǺɕҠĕžȵƩȠҠéȝȠǎǰǂȨҠ
Ѥ®¤ĕéѥш 

¤žǰơǁžǥǥ öǉƩҠžȠƩžҠǎǰҠɕǉǎƚǉҠȵǉƩҠ»ʪȨǉǺȠƩҠKɚȝǺȠȵҠ:žƙǥƩȨҠǮžǢƩҠǥžǰơǁžǥǥҠ
žǰơҠǎȨҠžǥȨǺҠȵǉƩҠȵȠžǰȨǎȵǎǺǰžǥҠžȠƩžҠƙƩȵɕƩƩǰҠȵǉƩҠ»ʪȨǉǺȠƩҠ
öȠžǰȨǮǎȨȨǎǺǰҠ ȨȨƩȵȨҠžǰơҠȵǉƩҠ»ǰȨǉǺȠƩҠöȠžǰȨǮǎȨȨǎǺǰҠ ȨȨƩȵȨшҠ
¤ǺƚžȵƩơҠǎǰҠȵǉƩҠoǰȵƩȠȵǎơžǥҠžȠƩžҠѤȨƩƩҠơƩʭǰǎȵǎǺǰҠžƙǺɔƩѥҠžȵҠ
éǎǰƚǥžǎȠ҄ȨҠ9žɛш 

®žƚȠǺƙƩǰȵǉǎƚ áƩǁƩȠȠǎǰǂҠȵǺҠƙƩǰȵǉǎƚҠǺȠǂžǰǎȨǮȨҠȵǉžȵҠžȠƩҠǂȠƩžȵƩȠҠȵǉžǰҠǺȠҠƩȟȽžǥҠ
ȵǺҠςшχ ǮǮш 

®žȠǎǰƩҠÞȠǺȵƩƚȵƩơҠ ȠƩžȨҠ
Ѥ®Þ Ȩѥ 

®Þ ȨҠžȠƩҠơƩȨǎǂǰžȵƩơҠȽǰơƩȠҠȵǉƩҠ®žȠǎǰƩҠѤéƚǺȵǥžǰơѥҠ ƚȵҠτςσςҠ
žǰơҠȵǉƩҠ®žȠǎǰƩҠžǰơҠ:ǺžȨȵžǥҠ ƚƚƩȨȨҠ ƚȵҠѤ®: ѥҠτςςϋшҠöǉƩҠ®Þ Ҡ
ǰƩȵɕǺȠǢҠȝȠǺȵƩƚȵȨҠǰžȵǎǺǰžǥǥɛҠžǰơҠǎǰȵƩȠǰžȵǎǺǰžǥǥɛҠǎǮȝǺȠȵžǰȵҠ
ǮžȠǎǰƩҠɕǎǥơǥǎǁƩщҠǉžƙǎȵžȵȨщҠǂƩǺǥǺǂɛщҠžǰơҠȽǰơƩȠɕžȵƩȠҠǥžǰơǁǺȠǮȨшҠ
éƚǺȵǥžǰơ҄ȨҠ®Þ ȨҠžȠƩҠȨǎǂǰǎʭƚžǰȵǥɛҠǎǮȝǺȠȵžǰȵҠǁǺȠҠKȽȠǺȝƩžǰщҠ
°ǺȠȵǉѲKžȨȵҠ ȵǥžǰȵǎƚщҠžǰơҠǂǥǺƙžǥҠ®Þ ҠǰƩȵɕǺȠǢȨш 

®žȠǂžǥƩǁ҄ȨҠoǰơƩɚҠǺǁҠ
áǎƚǉǰƩȨȨ 

®ƩžȨȽȠƩҠǺǁҠȵǉƩҠɔžȠǎƩȵɛҠǺǁҠȨȝƩƚǎƩȨҠǎǰҠžҠǂǎɔƩǰҠžȠƩžҠǺȠҠȨžǮȝǥƩшҠ 

®ƩžǰҠjǎǂǉҠĕžȵƩȠҠ
éȝȠǎǰǂȨҠѤ®jĕéѥ 

öǉƩҠžɔƩȠžǂƩҠȵǎơžǥҠǉƩǎǂǉȵҠȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠɛƩžȠҠǺǁҠȵɕǺҠ
ȨȽƚƚƩȨȨǎɔƩҠǉǎǂǉҠɕžȵƩȠȨҠơȽȠǎǰǂҠȵǉǺȨƩҠȝƩȠǎǺơȨҠǺǁҠτφ ǉǺȽȠȨҠɕǉƩǰҠ
ȵǉƩҠȠžǰǂƩҠǺǁҠȵǉƩҠȵǎơƩҠǎȨҠžȵҠǎȵȨҠǂȠƩžȵƩȨȵш 

®ƩžǰҠ¤ǺɕҠĕžȵƩȠҠéȝȠǎǰǂȨҠ
Ѥ®¤ĕéѥ 

öǉƩҠžɔƩȠžǂƩҠȵǎơžǥҠǉƩǎǂǉȵҠȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠɛƩžȠҠǺǁҠȵɕǺҠ
ȨȽƚƚƩȨȨǎɔƩҠǥǺɕҠɕžȵƩȠȨҠơȽȠǎǰǂҠȵǉǺȨƩҠȝƩȠǎǺơȨҠǺǁҠτφ ǉǺȽȠȨҠɕǉƩǰҠ
ȵǉƩҠȠžǰǂƩҠǺǁҠȵǉƩҠȵǎơƩҠǎȨҠžȵҠǎȵȨҠǂȠƩžȵƩȨȵш 

»ʪȨǉǺȠƩҠKɚȝǺȠȵҠ:žƙǥƩ éȽƙȨƩžҠƚžƙǥƩȨҠȽȨƩơҠȵǺҠȵȠžǰȨǮǎȵҠƩǥƩƚȵȠǎƚǎȵɛҠǂƩǰƩȠžȵƩơҠǺʪȨǉǺȠƩҠ
ƙɛҠȵǉƩҠĕǎǰơҠöȽȠƙǎǰƩȨҠǁȠǺǮҠȵǉƩҠ»éÞȨҠȵǺҠȨǉǺȠƩшҠöǉƩҠöȠžǰȨǎȵǎǺǰҠ
 ǺǎǰȵҠ9žɛҠǎȨҠȵǉƩҠǥǺƚžȵǎǺǰҠɕǉƩȠƩҠȵǉƩҠ»ʪȨǉǺȠƩҠKɚȝǺȠȵҠ:žƙǥƩҠ
ȵƩȠǮǎǰžȵƩȨщҠžǰơҠȵǉƩҠǺǰȨǉǺȠƩҠƚžƙǥǎǰǂҠƙƩǂǎǰȨш 

»ʪȨǉǺȠƩҠcƩǰƩȠžȵǎǺǰҠ
ȨȨƩȵȨҠ 

öǉƩҠǎǰǁȠžȨȵȠȽƚȵȽȠƩҠǺǁҠȵǉƩҠÞȠǺȝǺȨƩơҠAƩɔƩǥǺȝǮƩǰȵҠȠƩȟȽǎȠƩơҠȵǺҠ
ǂƩǰƩȠžȵƩҠƩǥƩƚȵȠǎƚǎȵɛҠƚǺǮȝȠǎȨǎǰǂҠǺǁҠȵǉƩҠĕǎǰơҠöȽȠƙǎǰƩȨщҠĕǎǰơҠ
öȽȠƙǎǰƩҠǁǺȽǰơžȵǎǺǰȨҠžǰơҠžȨȨǺƚǎžȵƩơҠǎǰǁȠžȨȵȠȽƚȵȽȠƩҠƩшǂшҠo :Ȩш 

»ȨǥǺѲÞžȠǎȨҠѨ:ǺǰɔƩǰȵǎǺǰѩҠ
Ѥ»éÞ áѥ 

ҠƚǺǮȝǺȨǎȵƩҠǺǁҠȵǉƩҠɕǺȠơȨҠ҃»ȨǥǺѲÞžȠǎȨ҄щҠȠƩǁƩȠȠǎǰǂҠȵǺҠȵǉƩҠ
:ǺǰɔƩǰȵǎǺǰҠǁǺȠҠȵǉƩҠÞȠǺȵƩƚȵǎǺǰҠǺǁҠȵǉƩҠ®žȠǎǰƩҠKǰɔǎȠǺǰǮƩǰȵҠǺǁҠ
ȵǉƩҠ°ǺȠȵǉѲKžȨȵҠ ȵǥžǰȵǎƚш 

ÞǎƩǥǺȽ҄ȨҠKɔƩǰǰƩȨȨҠoǰơƩɚ ®ƩžȨȽȠƩҠǺǁҠǉǺɕҠƩɔƩǰǥɛҠȨȝƩƚǎƩȨҠžȠƩҠơǎȨȵȠǎƙȽȵƩơҠǎǰҠžҠ
ƚǺǮǮȽǰǎȵɛшҠ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠǎǎǎ 
 

AƩʭǰƩơҠöƩȠǮ AƩʭǰǎȵǎǺǰ 

ÞȠǺǟƩƚȵҠѤȵǉƩѥ ǰҠǺɔƩȠžȠƚǉǎǰǂҠȵƩȠǮҠǁǺȠҠȵǉƩҠɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮҠѤɛȠƩҠ
»ĕbѥҠƚǺǮȝȠǎȨǎǰǂҠȵǉƩҠǺʪȨǉǺȠƩҠžǰơҠǺǰȨǉǺȠƩҠǎǰǁȠžȨȵȠȽƚȵȽȠƩҠ
ȠƩȟȽǎȠƩơҠȵǺҠǂƩǰƩȠžȵƩҠžǰơҠȵȠžǰȨǮǎȵҠƩǥƩƚȵȠǎƚǎȵɛҠǁȠǺǮҠȵǉƩҠ ȠȠžɛҠ
ȠƩžҠȵǺҠȵǉƩҠǺǰȨǉǺȠƩҠcȠǎơҠ:ǺǰǰƩƚȵǎǺǰҠÞǺǎǰȵшҠöǉƩҠÞȠǺǟƩƚȵҠ

ǎǰƚǥȽơƩȨҠȵǉƩҠ»ʪȨǉǺȠƩҠcƩǰƩȠžȵǎǺǰҠ ȨȨƩȵȨщҠȵǉƩҠ»ʪȨǉǺȠƩҠ
öȠžǰȨǮǎȨȨǎǺǰҠ ȨȨƩȵȨҠžǰơҠȵǉƩҠ»ǰȨǉǺȠƩҠöȠžǰȨǮǎȨȨǎǺǰҠ ȨȨƩȵȨш 

ÞȠǺȝǺȨƩơҠAƩɔƩǥǺȝǮƩǰȵҠ öƩȠǮҠȽȨƩơҠȵǺҠơƩʭǰƩҠȵǉƩҠ»ʪȨǉǺȠƩҠoǰǁȠžȨȵȠȽƚȵȽȠƩҠžȨȨǺƚǎžȵƩơҠ
ɕǎȵǉҠȵǉƩҠÞȠǺǟƩƚȵҠȨƩžɕžȠơҠǺǁҠ®jĕéҠǁǺȠҠɕǉǎƚǉҠƚǺǰȨƩǰȵҠǎȨҠƙƩǎǰǂҠ
ȨǺȽǂǉȵшҠbȽȠȵǉƩȠҠơƩȵžǎǥȨҠǺǁҠȵǉƩҠȝžȠžǮƩȵƩȠȨҠžȠƩҠǎǰƚǥȽơƩơҠǎǰҠ
:ǉžȝȵƩȠҠυъҠÞȠǺǟƩƚȵҠAƩȨƚȠǎȝȵǎǺǰш 

éƚǺȝǎǰǂҠ»ȝǎǰǎǺǰ ҠơǺƚȽǮƩǰȵҠȝȠǺơȽƚƩơҠƙɛҠ®AѲ¤»öщҠȨȽȝȝǺȠȵƩơҠɕǎȵǉҠǁƩƩơƙžƚǢҠ
žǰơҠžơɔǎƚƩҠǁȠǺǮҠƚǺǰȨȽǥȵƩƩȨщҠɕǉǎƚǉҠơƩȵžǎǥȨҠɕǉžȵҠǎȨҠƩɚȝƩƚȵƩơҠȵǺҠ
ƙƩҠǎǰƚǥȽơƩơҠǎǰҠȵǉƩҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵҠžǰơҠɕǉžȵҠƚžǰҠƙƩҠ
ȨƚǺȝƩơҠǺȽȵҠǺǁҠȵǉƩҠKo ҠȝȠǺƚƩȨȨш 

éƚǺȝǎǰǂҠĕǺȠǢȨǉǺȝ ҠȨƩȠǎƩȨҠǺǁҠȨƩȨȨǎǺǰȨҠȝȠƩƚƩơǎǰǂҠȵǉƩҠʭǰžǥǎȨžȵǎǺǰҠǺǁҠȵǉƩҠ»ʪȨǉǺȠƩҠ
éƚǺȝǎǰǂҠáƩȝǺȠȵҠȵǺҠȝȠǺɔǎơƩҠžǰҠǺȝȝǺȠȵȽǰǎȵɛҠǁǺȠҠȵǉƩҠ ȝȝǥǎƚžǰȵҠȵǺҠ
ƚǺǰȨȽǥȵҠǺǰҠȵǉƩҠơȠžǁȵҠȨƚǺȝƩҠžǰơҠǁǺȠҠȨȵžǢƩǉǺǥơƩȠȨҠȵǺҠȠƩȟȽƩȨȵҠ
žơơǎȵǎǺǰžǥҠǎǰǁǺȠǮžȵǎǺǰҠǺǰҠǢƩɛҠǎȨȨȽƩȨш 

éǉžǰǰǺǰѲĕǎƩǰƩȠҠ
AǎɔƩȠȨǎȵɛҠoǰơƩɚ 

®ƩžȨȽȠƩҠǺǁҠȵǉƩҠơǎɔƩȠȨǎȵɛҠǺǁҠȨȝƩƚǎƩȨҠǎǰҠžҠƚǺǮǮȽǰǎȵɛшҠ 

éǎǂǰǎʭƚžǰƚƩ KʪƩƚȵҠǁžƚȵǺȠҠȵǉžȵҠǎȨҠơƩȵƩȠǮǎǰƩơҠƙɛҠȵǉƩҠǮžǂǰǎȵȽơƩҠǺǁҠǎǮȝžƚȵҠ
žǥǺǰǂҠɕǎȵǉҠȵǉƩҠȨƩǰȨǎȵǎɔǎȵɛҠǺǁҠȵǉƩҠȠƩƚƩȝȵǺȠш 

éǎǮȝȨǺǰ҄ȨҠAǎɔƩȠȨǎȵɛҠ
oǰơƩɚ 

®ƩžȨȽȠƩҠǺǁҠơǎɔƩȠȨǎȵɛҠɕǉǎƚǉҠȵžǢƩȨҠǎǰȵǺҠžƚƚǺȽǰȵҠȵǉƩҠǰȽǮƙƩȠҠǺǁҠ
ȨȝƩƚǎƩȨҠȝȠƩȨƩǰȵщҠžȨҠɕƩǥǥҠžȨҠȵǉƩҠȠƩǥžȵǎɔƩҠžƙȽǰơžǰƚƩҠǺǁҠƩžƚǉҠ
ȨȝƩƚǎƩȨшҠ 

éȝƩƚǎžǥҠ ȠƩžȨҠǺǁҠ
:ǺǰȨƩȠɔžȵǎǺǰҠѤé :Ȩѥ 

é :ȨҠžȠƩҠžȠƩžȨҠơƩȨǎǂǰžȵƩơҠǁǺȠҠȵǉƩҠƚǺǰȨƩȠɔžȵǎǺǰҠǺǁҠƚƩȠȵžǎǰҠ
ȝǥžǰȵҠžǰơҠžǰǎǮžǥҠȨȝƩƚǎƩȨҠǥǎȨȵƩơҠǎǰҠȵǉƩҠAǎȠƩƚȵǎɔƩҠϋτѕφυѕKK:ҠǺǰҠ
ȵǉƩҠƚǺǰȨƩȠɔžȵǎǺǰҠǺǁҠǰžȵȽȠžǥҠǉžƙǎȵžȵȨҠžǰơҠǺǁҠɕǎǥơҠǁžȽǰžҠžǰơҠ
ʮǺȠžш 

éȵžȵȽȵǺȠɛҠ°žȵȽȠƩҠ
:ǺǰȨƩȠɔžȵǎǺǰҠ9ǺơɛҠ
Ѥé°:9ѥ 

ҠȨȵžȵȽȵǺȠɛҠžơɔǎȨƩȠҠȵǺҠȵǉƩҠý¢ҠžǰơҠéƚǺȵȵǎȨǉҠcǺɔƩȠǰǮƩǰȵȨҠǺǰҠ
éƚǺȵȵǎȨǉщҠý¢ҠžǰơҠǎǰȵƩȠǰžȵǎǺǰžǥҠǰžȵȽȠƩҠƚǺǰȨƩȠɔžȵǎǺǰш 

éǎȵƩҠ9ǺȽǰơžȠɛ öǉƩҠƙǺȽǰơžȠɛҠɕǎȵǉǎǰҠɕǉǎƚǉҠžǥǥҠƩǥƩǮƩǰȵȨҠǺǁҠȵǉƩҠÞȠǺȝǺȨƩơҠ
AƩɔƩǥǺȝǮƩǰȵҠɕǎǥǥҠƙƩҠǥǺƚžȵƩơшҠöǉƩҠéǎȵƩҠ9ǺȽǰơžȠɛҠƚǺǮȝȠǎȨƩȨҠ
ȵǉƩҠ ȠȠžɛҠ ȠƩžҠžǰơҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠɕǉǎƚǉҠƩǰơȨҠžȵҠ
®jĕéшҠ 

éȵȽơɛҠȠƩž bǺȠҠƩžƚǉҠƩǰɔǎȠǺǰǮƩǰȵžǥҠȵǺȝǎƚщҠȵǉƩҠƙžȨƩǥǎǰƩҠƩǰɔǎȠǺǰǮƩǰȵҠɕǎǥǥҠ
ƙƩҠƚǉžȠžƚȵƩȠǎȨƩơщҠžǰơҠȵǉƩҠȝǺȵƩǰȵǎžǥҠƩǰɔǎȠǺǰǮƩǰȵžǥҠǎǮȝžƚȵȨҠ
ɕǎǥǥҠƙƩҠơƩȨƚȠǎƙƩơҠɕǎȵǉǎǰҠžҠȵǺȝǎƚѲȨȝƩƚǎʭƚҠȨȵȽơɛҠžȠƩžшҠéȝƩƚǎʭƚҠ
ȨȵȽơɛҠžȠƩžȨҠžȠƩҠơƩʭǰƩơҠǁǺȠҠƩžƚǉҠȵǺȝǎƚҠžǰơҠžȠƩҠƙžȨƩơҠǺǰҠȵǉƩҠ
ǮžɚǎǮȽǮҠȨȝžȵǎžǥҠƩɚȵƩǰȵҠžƚȠǺȨȨҠɕǉǎƚǉҠȝǺȵƩǰȵǎžǥҠǎǮȝžƚȵȨҠǺǁҠ
ȵǉƩҠÞȠǺȝǺȨƩơҠAƩɔƩǥǺȝǮƩǰȵҠǮžɛҠƙƩҠƩɚȝƩȠǎƩǰƚƩơҠƙɛҠȵǉƩҠ
ȠƩǥƩɔžǰȵҠȠƩƚƩȝȵǺȠȨҠѤǎшƩшҠĥǺǰƩҠǺǁҠoǰʮȽƩǰƚƩѥш 

éȽƙȵǎơžǥ ȠƩžȨҠǺǁҠȵǉƩҠƚǺžȨȵžǥҠǮžȠǎǰƩҠƩǰɔǎȠǺǰǮƩǰȵҠȵǉžȵҠǥǎƩҠƙƩǥǺɕҠȵǉƩҠ
ǥƩɔƩǥҠǺǁҠ®¤ĕéҠžǰơҠžȠƩҠƚǺǰȵǎǰȽǺȽȨǥɛҠȨȽƙǮƩȠǂƩơҠƙɛҠȨƩžɕžȵƩȠш 

öǉǎȨȵǥƩҠĕǎǰơҠÞžȠȵǰƩȠȨҠ
ѤöĕÞѥ 

öǉƩҠ ǺǎǰȵҠĔƩǰȵȽȠƩҠǺǁҠAK®KҠ:ǺǰƚƩȨȨǎǺǰȨщҠàžǎȠҠ®žȠǎǰƩщҠžǰơҠ
ȨȝǎȠžɔǎҠoǰȵƩȠǰžȵǎǺǰžǥҠȵǉžȵҠǉžɔƩҠȝžȠȵǰƩȠƩơҠȵǺҠơƩɔƩǥǺȝҠȵǉƩҠ
ÞȠǺȝǺȨƩơҠAƩɔƩǥǺȝǮƩǰȵш 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠǎɔ 
 

AƩʭǰƩơҠöƩȠǮ AƩʭǰǎȵǎǺǰ 

ĕǎǰơҠöȽȠƙǎǰƩȨ éȵȠȽƚȵȽȠƩȨҠƚǺǮȝȠǎȨǎǰǂҠǺǁҠžҠȵȽƙȽǥžȠҠȵǺɕƩȠщҠȠǺȵǺȠҠƙǥžơƩȨщҠžǰơҠžҠ
ǰžƚƩǥǥƩҠɕǉǎƚǉҠǉǺȽȨƩȨҠȵǉƩҠĕǎǰơҠöȽȠƙǎǰƩҠǂƩǰƩȠžȵǺȠш 

ƚȠǺǰɛǮȨ 

ƚȠǺǰɛǮ AƩʭǰǎȵǎǺǰ 

¤ ƚȵǎǺǰҠ¤ƩɔƩǥ 

9 Þ 9ǎǺơǎɔƩȠȨǎȵɛҠ ƚȵǎǺǰҠÞǥžǰ 

9ooc¤K 9ǎǺѲoǮžǂƩҠoǰơƩɚǎǰǂҠžǰơҠcȠžȝǉǎƚžǥҠ¤žƙƩǥǥǎǰǂҠKǰɔǎȠǺǰǮƩǰȵ 

9éj 9ȠǺžơȨƚžǥƩҠjžƙǎȵžȵ 

::®K :žǰžơǎžǰҠ:ǺȽǰƚǎǥҠǺǁҠ®ǎǰǎȨȵƩȠȨҠǺǁҠȵǉƩҠKǰɔǎȠǺǰǮƩǰȵ 

:oKK® :ǉžȠȵƩȠƩơҠoǰȨȵǎȵȽȵƩҠǁǺȠҠKƚǺǥǺǂɛҠžǰơҠKǰɔǎȠǺǰǮƩǰȵžǥҠ
®žǰžǂƩǮƩǰȵ 

:éàc :žǰžơǎžǰҠéƩơǎǮƩǰȵҠàȽžǥǎȵɛҠcȽǎơƩǥǎǰƩȨ 

AAĔ AȠǺȝҠAǺɕǰҠĔǎơƩǺ 

A°Ĕ AƩȵҠ°ǺȠȨǢƩҠĔƩȠǎȵžȨ 

AĔĔ AȽžǥҠĔžǰҠĔƩƩǰҠǂȠžƙ 

ƩA° KǰɔǎȠǺǰǮƩǰȵžǥҠAƩǺɚɛȠǎƙǺǰȽƚǥƩǎƚҠ ƚǎơ 

Ko KǰɔǎȠǺǰǮƩǰȵžǥҠoǮȝžƚȵҠ ȨȨƩȨȨǮƩǰȵ 

K®»AǰƩȵ KȽȠǺȝƩžǰҠ®žȠǎǰƩҠ»ƙȨƩȠɔžȵǎǺǰҠžǰơҠAžȵžҠ°ƩȵɕǺȠǢ 

Ká¤ KʪƩƚȵȨҠážǰǂƩҠ¤Ǻɕ 

Ká® KʪƩƚȵȨҠážǰǂƩҠ®Ʃơǎžǰ 

Ký°oé KȽȠǺȝƩžǰҠ°žȵȽȠƩҠoǰǁǺȠǮžȵǎǺǰҠéɛȨȵƩǮ 

cÞé cǥǺƙžǥҠÞǺȨǎȵǎǺǰǎǰǂҠéɛȨȵƩǮ 

já  jžƙǎȵžȵȨҠáƩǂȽǥžȵǎǺǰȨҠ ȝȝȠžǎȨžǥ 

jĔA: jǎǂǉҠĔǺǥȵžǂƩҠAǎȠƩƚȵҠ:ȽȠȠƩǰȵ 

o : oǰȵƩȠѲ ȠȠžɛҠ:žƙǥƩ 

o:Ké oǰȵƩȠǰžȵǎǺǰžǥҠ:ǺȽǰƚǎǥҠǁǺȠҠȵǉƩҠKɚȝǥǺȠžȵǎǺǰҠǺǁҠȵǉƩҠéƩžȨ 

oý:° oǰȵƩȠǰžȵǎǺǰžǥҠýǰǎǺǰҠǁǺȠҠ:ǺǰȨƩȠɔžȵǎǺǰҠǺǁҠ°žȵȽȠƩ 

oKb oǮȝǺȠȵžǰȵҠKƚǺǥǺǂǎƚžǥҠbƩžȵȽȠƩ 

 °::  ǺǎǰȵҠ°žȵȽȠƩҠ:ǺǰȨƩȠɔžȵǎǺǰҠ:ǺǮǮǎȵȵƩƩ 

®9Ké ®ȽǥȵǎƙƩžǮҠKƚǉǺҠéǺȽǰơƩȠ 

®Aé ®ȽǥȵǎѲAǎǮƩǰȨǎǺǰžǥҠéƚžǥǎǰǂ 

®jĕé ®ƩžǰҠjǎǂǉҠĕžȵƩȠҠéȝȠǎǰǂ 

®¤ĕé ®ƩžǰҠ¤ǺɕҠĕžȵƩȠҠéȝȠǎǰǂ 

®°:á ®žȠǎǰƩҠ°žȵȽȠƩҠ:ǺǰȨƩȠɔžȵǎǺǰҠáƩɔǎƩɕ 

®Þ  ®žȠǎǰƩҠÞȠǺȵƩƚȵƩơҠ ȠƩž 

°®9 à: °ǺȠȵǉѲƩžȨȵҠ ȵǥžǰȵǎƚҠ®žȠǎǰƩҠ9ǎǺǥǺǂǎƚžǥҠ ǰžǥɛȵǎƚžǥҠàȽžǥǎȵɛҠ
:ǺǰȵȠǺǥ 

»K¤ »ƚƩžǰҠKƚǺǥǺǂɛҠ¤ȵơш 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠɔ 
 

ƚȠǺǰɛǮ AƩʭǰǎȵǎǺǰ 

»éÞ »ʪȨǉǺȠƩҠéȽƙȨȵžȵǎǺǰҠÞǥžȵǁǺȠǮ 

»éÞ á »ȨǥǺҠÞžȠǎȨҠѨ:ǺǰɔƩǰȵǎǺǰѩ 

»ĕb »ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮ 

Þ j ÞǺǥɛƚɛƚǥǎƚҠ ȠǺǮžȵǎƚҠjɛơȠǺƚžȠƙǺǰ 

Þ:9 ÞǺǥɛƚǉǥǺȠǎǰžȵƩơҠ9ǎȝǉƩǰɛǥ 

ÞK¤ ÞȠǺƙžƙǥƩҠKʪƩƚȵҠ¤ƩɔƩǥ 

Þ®b ÞȠǎǺȠǎȵɛҠ®žȠǎǰƩҠbƩžȵȽȠƩ 

Þé ÞžȠȵǎƚǥƩҠéǎɥƩҠ ǰžǥɛȨǎȨ 

é : éȝƩƚǎžǥҠ ȠƩžҠǺǁҠ:ǺǰȨƩȠɔžȵǎǺǰ 

é :b»áҠ éȽȝƩȠѲžƙȽǰơžǰȵщҠ ƙȽǰơžǰȵщҠ:ǺǮǮǺǰщҠbȠƩȟȽƩǰȵщҠ»ƚƚžȨǎǺǰžǥщҠ
žǰơҠážȠƩ 

é9Þ éȽƙҠ9ǺȵȵǺǮҠÞȠǺʭǥƩȠ 

éA éȵžǰơžȠơҠAƩɔǎžȵǎǺǰ 

éo®ÞKá éǎǮǎǥžȠǎȵɛҠÞƩȠƚƩǰȵžǂƩȨ 

é®Þ éƩƚȵǺȠǎžǥҠ®žȠǎǰƩҠÞǥžǰ 

éÞ éȝƩƚǎžǥҠÞȠǺȵƩƚȵǎǺǰҠ ȠƩž 

ééé éǎơƩҠéƚžǰҠéǺǰžȠ 

öK¤ öǉȠƩȨǉǺǥơҠKʪƩƚȵҠ¤ƩɔƩǥ 

öj: öǺȵžǥҠjɛơȠǺƚžȠƙǺǰҠ:ǺǰȵƩǰȵ 

ö»: öǺȵžǥҠ»ȠǂžǰǎƚҠ:žȠƙǺǰ 

ö»® öǺȵžǥҠ»ȠǂžǰǎƚҠ®žȵȵƩȠ 

öÞj öǺȵžǥҠÞƩȵȠǺǥƩȽǮҠjɛơȠǺƚžȠƙǺǰȨ 

öĕÞ öǉǎȨȵǥƩҠĕǎǰơҠÞžȠȵǰƩȠȨҠ¤ǎǮǎȵƩơ 

ý¢ ýǰǎȵƩơҠ¢ǎǰǂơǺǮ 

ĥǺo ĥǺǰƩҠǺǁҠoǰʮȽƩǰƚƩ 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠɔǎ 
 

öžƙǥƩҠǺǁҠýǰǎȵȨ 

ýǰǎȵȨ AƩʭǰǎȵǎǺǰ 

Ӱ ÞƩȠƚƩǰȵ 

ӯǮ ®ǎƚȠǺǰ 

 Þǉǎ ה

ƚǮ :ƩǰȵǎǮƩȵȠƩ 

ǢǮ ¢ǎǥǺǮƩȵȠƩ 

ǢǮτ éȟȽžȠƩҠǢǎǥǺǮƩȵȠƩ 

¤ ¤ǎȵȠƩ 

Ǯτ éȟȽžȠƩҠ®ƩȵȠƩ 

ǮǂѕǢǂ ®ǎǥǥǎǂȠžǮȨҠȝƩȠҠǢǎǥǺǂȠžǮ 

ǮǮ ®ǎǥǥǎǮƩȵȠƩ 

ȝj ÞǺȵƩǰȵǎžǥҠǺǁҠǉɛơȠǺǂƩǰ 

 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσ 
 

σ oǰȵȠǺơȽƚȵǎǺǰ 
σшσшσ öǉǎȨҠ 9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ öƩƚǉǰǎƚžǥҠ áƩȝǺȠȵҠ ȝȠƩȨƩǰȵȨҠ žҠ ơƩȵžǎǥƩơҠ ƙžȨƩǥǎǰƩҠ

ƚǉžȠžƚȵƩȠǎȨžȵǎǺǰҠǺǁҠȵǉƩҠƙƩǰȵǉǎƚҠȨȽƙȵǎơžǥҠžǰơҠǎǰȵƩȠȵǎơžǥҠƩƚǺǥǺǂɛҠǁǺȠҠȵǉƩҠ ɛȠƩҠ
»ʪȨǉǺȠƩҠ ĕǎǰơҠ bžȠǮҠ ÞȠǺǟƩƚȵҠ ѤǉƩȠƩžǁȵƩȠҠ ȠƩǁƩȠȠƩơҠ ȵǺҠ žȨҠ ȵǉƩҠ ÞȠǺȝǺȨƩơҠ
AƩɔƩǥǺȝǮƩǰȵѥшҠ 

σшσшτ AžȵžҠɕƩȠƩҠƚǺǥǥžȵƩơҠȵǉȠǺȽǂǉҠžҠơƩȵžǎǥƩơҠơƩȨǢȵǺȝҠȨȵȽơɛҠǺǁҠƩɚǎȨȵǎǰǂҠȠƩȨǺȽȠƚƩȨҠ
žɔžǎǥžƙǥƩҠǁǺȠҠƙƩǰȵǉǎƚҠȨȽƙȵǎơžǥҠžǰơҠǎǰȵƩȠȵǎơžǥҠƩƚǺǥǺǂɛҠɕǎȵǉǎǰҠȵǉƩҠȠƩǂǎǺǰҠȵǺҠ
ǂžǎǰҠ žҠ ǉǎȨȵǺȠǎƚžǥҠ ȝƩȠȨȝƩƚȵǎɔƩҠ ǺǁҠ ƙƩǰȵǉǎƚҠ ƩƚǺǥǺǂɛҠ ȝǺȝȽǥžȵǎǺǰȨҠžȵщҠ žǰơҠ
ȨȽȠȠǺȽǰơǎǰǂщҠȵǉƩҠÞȠǺȝǺȨƩơҠAƩɔƩǥǺȝǮƩǰȵшҠéǎȵƩѲȨȝƩƚǎʭƚҠȨȽȠɔƩɛȨҠɕƩȠƩҠžǥȨǺҠ
ȽǰơƩȠȵžǢƩǰҠǎǰҠτςτυҠžǰơҠτςτφщҠƚǺǰȨǎȨȵǎǰǂҠǺǁҠžҠÞǉžȨƩҠσҠǎǰȵƩȠȵǎơžǥҠɕžǥǢǺɔƩȠҠ
ȨȽȠɔƩɛщҠžǰơҠȨȽƙȵǎơžǥҠȨȽȠɔƩɛщҠȠƩȨȝƩƚȵǎɔƩǥɛшҠҠҠ 

σшσшυ öǉƩҠǎǰǁǺȠǮžȵǎǺǰҠǎǰҠȵǉǎȨҠȵƩƚǉǰǎƚžǥҠȠƩȝǺȠȵҠƚǉžȠžƚȵƩȠǎȨƩȨҠȵǉƩҠƙžȨƩǥǎǰƩҠžǰơҠ
ǎǰǁǺȠǮȨҠȵǉƩҠžȨȨƩȨȨǮƩǰȵҠǺǁҠȵǉƩҠǥǎǢƩǥɛҠȨǎǂǰǎʭƚžǰȵҠƩǰɔǎȠǺǰǮƩǰȵžǥҠƩʪƩƚȵȨҠǺǁҠ
ȵǉƩҠÞȠǺȝǺȨƩơҠAƩɔƩǥǺȝǮƩǰȵҠǺǰҠƙƩǰȵǉǎƚҠƩƚǺǥǺǂɛҠȠƩƚƩȝȵǺȠȨшҠöǉǎȨҠȠƩȝǺȠȵҠ
ǎǰǁǺȠǮȨҠȵǉƩҠKǰɔǎȠǺǰǮƩǰȵžǥҠoǮȝžƚȵҠ ȨȨƩȨȨǮƩǰȵҠѤKoѥҠǎǰҠĔǺǥȽǮƩҠτщҠ:ǉžȝȵƩȠҠ
ϊъҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛшҠ 

σшσшφ öǉƩҠžǎǮȨҠǺǁҠȵǉǎȨҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵҠžȠƩҠȵǺъ 

¶ ȝȠǺɔǎơƩҠžҠȠǺƙȽȨȵҠơƩȨǢȵǺȝҠƙžȨƩǥǎǰƩҠƚǉžȠžƚȵƩȠǎȨžȵǎǺǰҠǁȠǺǮҠȵǉƩҠƙƩǰȵǉǎƚҠ
ȨȽƙȵǎơžǥҠžǰơҠǎǰȵƩȠȵǎơžǥҠƩƚǺǥǺǂɛҠȠƩȨǺȽȠƚƩȨҠɕǎȵǉǎǰҠȵǉƩҠơƩʭǰƩơҠ9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžȨы 

¶ ȝȠǺɔǎơƩҠȵǉƩҠȠƩȨȽǥȵȨҠǺǁҠȨǎȵƩѲȨȝƩƚǎʭƚҠǎǰȵƩȠȵǎơžǥҠžǰơҠȨȽƙȵǎơžǥҠƙƩǰȵǉǎƚҠ
ȨȽȠɔƩɛȨҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠžǰơҠžȨȨǎǂǰҠǉžƙǎȵžȵҠ
ȵɛȝƩȨҠžǰơҠƙǎǺȵǺȝƩȨыҠžǰơ 

¶ ǎơƩǰȵǎǁɛҠȵǉƩҠǺƚƚȽȠȠƩǰƚƩҠžǰơҠơǎȨȵȠǎƙȽȵǎǺǰҠǺǁҠžǰɛҠǉžƙǎȵžȵȨҠǺȠҠȨȝƩƚǎƩȨҠǺǁҠ
ƚǺǰȨƩȠɔžȵǎǺǰҠǎǰȵƩȠƩȨȵҠǺȠҠƩƚǺǥǺǂǎƚžǥҠǎǮȝǺȠȵžǰƚƩҠȵǺҠƙƩҠȵžǢƩǰҠǁǺȠɕžȠơҠǁǺȠҠ
ȵǉƩҠžȨȨƩȨȨǮƩǰȵҠǺǁҠǎǮȝžƚȵȨшҠ 

τ 9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžȨ 
τшσшσ öɕǺҠȨȵȽơɛҠžȠƩžȨҠžȠƩҠơƩʭǰƩơҠǁǺȠҠƙƩǰȵǉǎƚҠȨȽƙȵǎơžǥҠžǰơҠǎǰȵƩȠȵǎơžǥҠƩƚǺǥǺǂɛъ 

¶ ȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžыҠžǰơ 

¶ ȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ 

τшσшτ öǉƩҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžȨҠžȠƩҠȨǉǺɕǰҠǎǰҠbǎǂȽȠƩҠτшσҠžǰơҠơƩʭǰƩơҠ
ƙƩǥǺɕшҠ 

¶ öǉƩҠ áƩǂǎǺǰžǥҠ 9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ ȠƩžҠ ǎǰƚǥȽơƩȨҠ ȵǉƩҠ žȠƩžҠ
ƩǰƚǺǮȝžȨȨǎǰǂҠȵǉƩҠéǎȵƩҠ9ǺȽǰơžȠɛҠžǰơҠƩɚȵƩǰơȨҠǁȽȠȵǉƩȠҠǎǰȵǺҠȵǉƩҠ°ǺȠȵǉƩȠǰҠ
°ǺȠȵǉҠéƩžшҠöǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠǉžȨҠƙƩƩǰҠǎǰǁǺȠǮƩơҠ
ƙɛҠ ȵǉƩҠ éƩƚȵǺȠǎžǥҠ ®žȠǎǰƩҠ ÞǥžǰҠ Ѥé®ÞѥҠ°ǺȠȵǉѲKžȨȵҠ áƩǂǎǺǰҠѤéƚǺȵȵǎȨǉҠ
cǺɔƩȠǰǮƩǰȵщҠτςτςѥшҠoȵҠžǥȨǺҠƩǰƚǺǮȝžȨȨƩȨҠǺȵǉƩȠҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮҠ
Ѥ»ĕbѥҠȝȠǺǟƩƚȵȨҠžǰơҠȠƩǂǎǺǰžǥҠơžȵžȨƩȵȨҠɕǉǎƚǉҠƚžǰҠǉƩǥȝҠƚǉžȠžƚȵƩȠǎȨƩҠȵǉƩҠ
ƙžȨƩǥǎǰƩшҠöǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠǉžȨҠƙƩƩǰҠơƩʭǰƩơҠȵǺҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτ 
 

ƩǰȨȽȠƩҠžҠƚǺǮȝȠƩǉƩǰȨǎɔƩҠƙžȨƩǥǎǰƩҠǎȨҠȝȠǺɔǎơƩơҠžǰơҠȵǺҠȝȠǺɔǎơƩҠɕǎơƩȠҠ
ƚǺǰȵƩɚȵҠȵǺҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžш 

¶ öǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠǎǰƚǥȽơƩȨҠȵǉƩҠžȠƩžҠƩǰƚǺǮȝžȨȨƩơҠ
ƙɛҠȵǉƩҠéǎȵƩҠ9ǺȽǰơžȠɛҠžǰơҠžҠƙȽʪƩȠҠǺǁҠǺǰƩҠȨȝȠǎǰǂҠöǎơžǥҠKǥǥǎȝȨƩҠѤȨƩƩҠ
:ǉžȝȵƩȠҠωшσъҠÞǉɛȨǎƚžǥҠÞȠǺƚƩȨȨƩȨҠ9žȨƩǥǎǰƩҠKǰɔǎȠǺǰǮƩǰȵѥшҠöǉƩҠƙȽʪƩȠҠǺǁҠ
ǺǰƩҠöǎơžǥҠKǥǥǎȝȨƩҠƩǰȨȽȠƩȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠǎȨҠǥžȠǂƩҠ
ƩǰǺȽǂǉҠȵǺҠžƚƚǺȽǰȵҠǁǺȠҠȵǉƩҠĥǺǰƩҠǺǁҠoǰʮȽƩǰƚƩҠѤĥǺoѥҠǺǁҠǎǮȝžƚȵȨҠȵǺҠƙƩǰȵǉǎƚҠ
ƩƚǺǥǺǂɛщҠɕǉǎƚǉҠǮžɛҠƩɚȵƩǰơҠƙƩɛǺǰơҠȵǉƩҠéǎȵƩҠ9ǺȽǰơžȠɛщҠȨȽƚǉҠžȨҠȵǉȠǺȽǂǉҠ
ǎǰƚȠƩžȨƩơҠȨȽȨȝƩǰơƩơҠȨƩơǎǮƩǰȵҠƚǺǰƚƩǰȵȠžȵǎǺǰȨҠ žǰơҠ ƚǉžǰǂƩȨҠ ǎǰҠ
ȝǉɛȨǎƚžǥҠȝȠǺƚƩȨȨƩȨшҠ 

τшσшυ öǉƩҠáƩǂǎǺǰžǥҠžǰơҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžȨҠɕƩȠƩҠȝȠƩȨƩǰȵƩơҠžȵҠ
ȵǉƩҠéƚǺȝǎǰǂҠĕǺȠǢȨǉǺȝҠѤςψѕςυѕτςτφѥщҠɕǉƩȠƩҠǎȵҠɕžȨҠžǂȠƩƩơҠȵǉžȵҠȵǉƩҠȨȵȽơɛҠ
žȠƩžȨҠɕƩȠƩҠȨȽʫƚǎƩǰȵҠȵǺҠžƚƚǺȽǰȵҠǁǺȠҠȵǉƩҠĥǺoҠǺǁҠǎǮȝžƚȵȨҠžǰơҠžȝȝȠǺȝȠǎžȵƩҠ
ǁǺȠҠƚǉžȠžƚȵƩȠǎȨǎǰǂҠƙƩǰȵǉǎƚҠƩƚǺǥǺǂɛшҠöǉǎȨҠɕžȨҠžǥȨǺҠƚǺǰʭȠǮƩơҠǎǰҠȵǉƩҠéƚǺȝǎǰǂҠ
»ȝǎǰǎǺǰшҠ  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυ 
 

 

bǎǂȽȠƩҠτшσъҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžȨ 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφ 
 

υ ®ƩȵǉǺơǺǥǺǂɛ 

υшσ AƩȨǢȵǺȝҠéȵȽơɛ 

υшσшσ oǰǁǺȠǮžȵǎǺǰҠǺǰҠȵǉƩҠƙƩǰȵǉǎƚҠȨȽƙȵǎơžǥҠžǰơҠǎǰȵƩȠȵǎơžǥҠƩƚǺǥǺǂɛҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ
9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠžǰơҠȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠ
ɕžȨҠƚǺǥǥƩƚȵƩơҠȵǉȠǺȽǂǉҠžҠơƩȵžǎǥƩơҠơƩȨǢȵǺȝҠȠƩɔǎƩɕҠǺǁҠƩɚǎȨȵǎǰǂҠȨȵȽơǎƩȨҠžǰơҠ
ơžȵžȨƩȵȨшҠöǉƩȨƩҠȨǺȽȠƚƩȨҠžȠƩҠȨȽǮǮžȠǎȨƩơҠǎǰҠöžƙǥƩҠυшσшҠ 

öžƙǥƩҠυшσъҠéȽǮǮžȠɛҠǺǁҠ¢ƩɛҠAƩȨǢȵǺȝҠAžȵžȨƩȵȨҠžǰơҠáƩȝǺȠȵȨҠǁǺȠҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛ 

öǎȵǥƩ éǺȽȠƚƩ KɚȵƩǰȵ ěƩžȠ ȽȵǉǺȠ 

:žǥƩơǺǰǎžҠ»ĕbҠ
ĔǺǥȽǮƩҠω9Ҡ
ÞȠǺȝǺȨƩơҠ
AƩɔƩǥǺȝǮƩǰȵҠ
ѤǺʪȨǉǺȠƩѥҠ
ȝȝƩǰơǎƚƩȨщҠ
ȝȝƩǰơǎɚҠφѲσҠ

KǰɔǎȠǺǰǮƩǰȵžǥҠ
9žȨƩǥǎǰƩҠáƩȝǺȠȵҠ
Ѥ ȠȠžɛҠ ȠƩžѥ 

:žǥƩơǺǰǎžҠ
»ĕb 

:žǥƩơǺǰǎžҠ
»ĕb 

τςτφ cžȠơǥǎǰƩ 

®žȠǎǰƩҠéƚǺȵǥžǰơҠ
°žȵǎǺǰžǥҠ®žȠǎǰƩҠ
ÞǥžǰҠoǰȵƩȠžƚȵǎɔƩҠ
Ѥ°®ÞǎѥҠ®žȝȨ 

®žȠǎǰƩҠ
éƚǺȵǥžǰơ 

áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςτφ °®Þǎ 

KȽȠǺȝƩžǰҠ®žȠǎǰƩҠ
»ƙȨƩȠɔžȵǎǺǰҠžǰơҠ
AžȵžҠ°ƩȵɕǺȠǢҠ
ѤK®»AǰƩȵѥҠƙǎǺǂƩǰǎƚҠ
ȨȽƙȨȵȠžȵƩҠǎǰҠ
KȽȠǺȝƩžǰҠɕžȵƩȠȨҠ
ơžȵžȨƩȵ 

K®»AǰƩȵҠѴҠ
éƩžƙƩơҠ
jžƙǎȵžȵȨ 

áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςτφ K®»AǰƩȵ 

»ǰƩҠ9ƩǰȵǉǎƚҠ
ȝǥžȵǁǺȠǮ 

:ƩǰȵȠƩҠǁǺȠҠ
KǰɔǎȠǺǰǮƩǰȵщҠ
bǎȨǉƩȠǎƩȨщҠžǰơҠ
ȟȽžƚȽǥȵȽȠƩҠ
éƚǎƩǰƚƩҠ
Ѥ:ƩǁžȨѥ 

áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςτφ :ƩǁžȨҠ 

®žȠǎǰƩҠÞȠǺȵƩƚȵƩơҠ
ȠƩžҠѤ®Þ ѥҠ®žȝȝƩȠ 

 ǺǎǰȵҠ°žȵȽȠƩҠ
:ǺǰȨƩȠɔžȵǎǺǰҠ
:ǺǮǮǎȵȵƩƩҠ
Ѥ °::ѥ 

áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςτυž  °:: 

K®»AǰƩȵҠ
ƙȠǺžơȨƚžǥƩҠȨƩžƙƩơҠ
ǉžƙǎȵžȵҠǮžȝҠǁǺȠҠ
KȽȠǺȝƩҠѤKýéƩž®žȝѥ 

K®»AǰƩȵҠѴҠ
éƩžƙƩơҠ
jžƙǎȵžȵȨ 

áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςτυ K®»AǰƩȵ 

9ƩžȵȠǎƚƩҠ»ĕbҠÞǺȨȵѲ
:ǺǰȨȵȠȽƚȵǎǺǰҠ
®ǺǰǎȵǺȠǎǰǂҠěƩžȠҠτҠ
ѤτςτσѥъҠ9ƩǰȵǉǎƚҠ
cȠžƙҠéȽȠɔƩɛҠáƩȝǺȠȵ 

9ƩžȵȠǎƚƩҠ»ĕb 9ƩžȵȠǎƚƩҠ»ĕb τςττ ÞK® 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχ 
 

öǎȵǥƩ éǺȽȠƚƩ KɚȵƩǰȵ ěƩžȠ ȽȵǉǺȠ 

ǰǰƩɚҠoҠáƩƩǁȨҠǎǰҠ
ýǰǎȵƩơҠ¢ǎǰǂơǺǮҠ
Ѥý¢ѥҠĕžȵƩȠȨҠѤ»ȝƩǰҠ
Ažȵžѥ 

 °:: áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςτσ  °:: 

ǰǰƩɚҠoҠéžǰơƙžǰǢȨҠ
ǎǰҠȵǉƩҠý¢ҠѴҠÞȽƙǥǎƚҠ
ÞǺǥɛǂǺǰȨ 

 °:: áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςσϋ  °:: 

9ǎǺǥǺǂǎƚžǥҠžǰžǥɛȨƩȨҠ
ǺǁҠȽǰơƩȠɕžȵƩȠҠɔǎơƩǺҠ
ǁȠǺǮҠǮǺǰǎȵǺȠǎǰǂҠ
žǰơҠȠƩȨƩžȠƚǉҠ
ƚȠȽǎȨƩȨҠǎǰҠ¤ǺƚǉȨҠ
ǎǥǺȠȵҠžǰơҠbɛǰƩщҠȵǉƩҠ

éǺȽǰơȨҠǺǁҠ9žȠȠžҠ
žǰơҠ®ȽǥǥщҠǎǰǰƩȠҠ
®ǺȠžɛҠbǎȠȵǉщҠǺʪҠ
ĕƩȨȵƩȠҠáǺȨȨщҠ°ǺȨȨҠ
jƩžơҠžǰơҠážȵȵȠžɛҠ
jƩžơщҠžǰơҠžȠǺȽǰơҠ
ȵǉƩҠéǺȽȵǉƩȠǰҠ
öȠƩǰƚǉҠǎǰҠǺȽȵƩȠҠ
®ǺȠžɛҠbǎȠȵǉ 

éƚǺȵȵǎȨǉҠ
°žȵȽȠžǥҠ
jƩȠǎȵžǂƩҠѤǰǺɕҠ
°žȵȽȠƩéƚǺȵѥ 

áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςσϋ ®ǺǺȠƩ 

®ǺȠžɛҠ»ʪȨǉǺȠƩҠ
áƩǰƩɕžƙǥƩȨҠ
¤ǎǮǎȵƩơҠѴҠ
KǰɔǎȠǺǰǮƩǰȵžǥҠ
éȵžȵƩǮƩǰȵъҠ:ǉžȝȵƩȠҠ
φшτҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛ 

®ǺȠžɛҠKžȨȵҠ
»ĕb 

®ǺȠžɛҠĕƩȨȵҠ
»ĕb 

τςσϋ ®ǺȠžɛҠ»ʪȨǉǺȠƩҠ
áƩǰƩɕžƙǥƩȨҠ
¤ǎǮǎȵƩơҠ 

éǉƩȵǥžǰơҠjǎǂǉҠ
ĔǺǥȵžǂƩҠAǎȠƩƚȵҠ
:ȽȠȠƩǰȵҠѤjĔA:ѥҠ
ƚžƙǥƩ 

éƚǺȵȵǎȨǉҠžǰơҠ
éǺȽȵǉƩȠǰҠ
KǥƩƚȵȠǎƚǎȵɛҠ
°ƩȵɕǺȠǢȨҠ
ѤééK°ѥ 

áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςσϋ ééK° 

®ǺȠžɛҠĕƩȨȵҠ»ĕbҠ
»ʪȨǉǺȠƩҠKo Ҡ
áƩȝǺȠȵъҠ:ǉžȝȵƩȠҠωҠ
9ƩǰȵǉǎƚҠžǰơҠ
oǰȵƩȠȵǎơžǥҠKƚǺǥǺǂɛ 

®ǺȠžɛҠKžȨȵҠ
»ĕb 

®ǺȠžɛҠĕƩȨȵҠ
»ĕb 

τςσϊ ®ǺȠžɛҠ»ʪȨǉǺȠƩҠ
áƩǰƩɕžƙǥƩȨҠ
¤ǎǮǎȵƩơ 

ҠƙǎǂҠơžȵžҠžȝȝȠǺžƚǉҠ
ȵǺҠǮžƚȠǺǁžȽǰžǥҠ
ƙžȨƩǥǎǰƩҠ
žȨȨƩȨȨǮƩǰȵщҠ
ǮǺǰǎȵǺȠǎǰǂҠžǰơҠ
ȨȽȨȵžǎǰžƙǥƩҠ
ƩɚȝǥǺȠžȵǎǺǰҠǺǁҠȵǉƩҠ
ȨƩžƙƩơ 

:ƩǁžȨ áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςσω :ǺǺȝƩȠҠžǰơҠ
9žȠȠɛ 

AƩȨƚȠǎȝȵǎǺǰȨҠǺǁҠ
éƚǺȵȵǎȨǉҠÞȠǎǺȠǎȵɛҠ
®žȠǎǰƩҠbƩžȵȽȠƩȨҠ
ѤÞ®bȨѥ 

éƚǺȵȵǎȨǉҠ
°žȵȽȠžǥҠ
jƩȠǎȵžǂƩҠѤǰǺɕҠ
°žȵȽȠƩéƚǺȵѥ 

áƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 

τςσψ öɛǥƩȠѲĕžǥȵƩȠȨҠŧǳЪ
ļƣϒ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠψ 
 

öǎȵǥƩ éǺȽȠƚƩ KɚȵƩǰȵ ěƩžȠ ȽȵǉǺȠ 

9ƩžȵȠǎƚƩҠ»ĕbҠ
KǰɔǎȠǺǰǮƩǰȵžǥҠ
éȵžȵƩǮƩǰȵъҠéƩƚȵǎǺǰҠ
σςҠĕǎǰơҠbžȠǮҠ
9ƩǰȵǉǎƚҠKƚǺǥǺǂɛ 

9ƩžȵȠǎƚƩҠ»ĕb 9ƩžȵȠǎƚƩҠ»ĕb τςστѤžѥ 9ƩžȵȠǎƚƩҠ»ĕbҠ
¤ǎǮǎȵƩơ 

9ƩžȵȠǎƚƩҠ»ĕbҠ
KǰɔǎȠǺǰǮƩǰȵžǥҠ
éȵžȵƩǮƩǰȵъҠéƩƚȵǎǺǰҠ
ττҠ»ʪȨǉǺȠƩҠ
öȠžǰȨǮǎȨȨǎǺǰҠĕǺȠǢȨҠ
9ƩǰȵǉǎƚҠKƚǺǥǺǂɛ 

9ƩžȵȠǎƚƩҠ»ĕb 9ƩžȵȠǎƚƩҠ»ĕb τςστѤƙѥ 9ƩžȵȠǎƚƩҠ»ĕbҠ
¤ǎǮǎȵƩơ 

 

υшτ éǎȵƩѲéȝƩƚǎʭƚҠéȽȠɔƩɛȨ 

υшτшσ öǉȠƩƩҠȨǎȵƩѲȨȝƩƚǎʭƚҠȨȽȠɔƩɛȨҠɕƩȠƩҠȽǰơƩȠȵžǢƩǰҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžъҠžǰҠǎǰȵƩȠȵǎơžǥҠÞǉžȨƩҠσҠɕžǥǢǺɔƩȠҠȨȽȠɔƩɛҠǎǰҠτςτυщҠžǰơҠžҠ
ǂƩǺȝǉɛȨǎƚžǥҠȨǎȵƩҠȨȽȠɔƩɛҠžǰơҠƙƩǰȵǉǎƚҠȨȽƙȵǎơžǥҠȨȽȠɔƩɛҠǎǰҠτςτφшҠ ҠȨȽǮǮžȠɛҠ
ǺǁҠȵǉƩҠȨȽȠɔƩɛȨҠȽǰơƩȠȵžǢƩǰҠȵǺҠǎǰǁǺȠǮҠȵǉƩҠƙƩǰȵǉǎƚҠȨȽƙȵǎơžǥҠžǰơҠǎǰȵƩȠȵǎơžǥҠ
ƩƚǺǥǺǂɛҠǎȨҠǺȽȵǥǎǰƩơҠǎǰҠöžƙǥƩҠυшτҠƙƩǥǺɕш 

öžƙǥƩҠυшτъҠéȽǮǮžȠɛҠǺǁҠéǎȵƩѲéȝƩƚǎʭƚҠéȽȠɔƩɛȨҠýǰơƩȠȵžǢƩǰҠǁǺȠҠ9ƩǰȵǉǎƚҠéȽƙȵǎơžǥҠKƚǺǥǺǂɛ 

öǎȵǥƩ KɚȵƩǰȵҠ
ǺǁҠ
éȽȠɔƩɛ 

»ɔƩȠɔǎƩɕҠǺǁҠ
éȽȠɔƩɛ 

éȽȠɔƩɛҠ
:ǺǰȵȠžƚȵǺȠ 

AžȵƩ áƩǁƩȠƩǰƚƩҠȵǺҠ
bȽȠȵǉƩȠҠ
oǰǁǺȠǮžȵǎǺǰ 

cƩǺȝǉɛȨǎƚžǥҠȨȽȠɔƩɛҠ
ƚžǮȝžǎǂǰ 

ƚȠǺȨȨҠ
ȵǉƩҠ ȠȠžɛҠ
ȠƩžҠžǰơҠ

žҠσҠǢǮҠ
ƚǺȠȠǎơǺȠҠ
ɕǎȵǉǎǰҠ
ȵǉƩҠ
KɚȝǺȠȵҠ
:žƙǥƩҠ
:ǺȠȠǎơǺȠ 

jǎǂǉѲ
ȠƩȨǺǥȽȵǎǺǰҠ
éǎơƩҠéƚžǰҠ
éǺǰžȠҠѤéééѥщҠ
éȽƙҠ9ǺȵȵǺǮҠ
ÞȠǺʭǥƩȠҠѤé9ÞѥщҠ
τAҠýǥȵȠžҠjǎǂǉҠ
áƩȨǺǥȽȵǎǺǰҠ
éƩǎȨǮǎƚҠ
ѤýjáéѥҠžǰơҠ
®ȽǥȵǎƙƩžǮҠ
KƚǉǺȨǺȽǰơƩȠҠ
Ѥ®9Kéѥ 

cѲȵƩƚ τςτυ cѲȵƩƚщҠτςτφž 
 
cѲȵƩƚҠτςτφƙ 

9ƩǰȵǉǎƚҠȨȽƙȵǎơžǥҠ
ȨȽȠɔƩɛ 

ƚȠǺȨȨҠ
ȵǉƩҠ ȠȠžɛҠ
ȠƩžҠžǰơҠ

KɚȝǺȠȵҠ
:žƙǥƩҠ
:ǺȠȠǎơǺȠ 

AȠǺȝѲAǺɕǰҠ
ĔǎơƩǺҠѤAAĔѥҠ
žǰơҠǂȠžƙҠ
ȨžǮȝǥƩȨщҠȵǺҠ
ơƩȵƩȠǮǎǰƩҠ
ƙǎǺȵǺȝƩȨҠžǰơҠ
ȨƩơǎǮƩǰȵҠ
ƚǺǰȵžǮǎǰžȵǎǺǰ 

»ƚƩžǰҠ
KƚǺǥǺǂɛҠ
¤ǎǮǎȵƩơ 

τςτφ ĔǺǥȽǮƩҠυщҠ
öƩƚǉǰǎƚžǥҠ
ȝȝƩǰơǎɚҠϋшτъҠ
ɛȠƩҠ»ĕbҠ
9ƩǰȵǉǎƚҠ
:ǉžȠžƚȵƩȠǎȨžȵǎǺǰҠ
éȽȠɔƩɛҠτςτφъҠ
éȽȠɔƩɛҠáƩȝǺȠȵ 

ÞǉžȨƩҠoҠǎǰȵƩȠȵǎơžǥҠ
ɕžǥǢǺɔƩȠҠȨȽȠɔƩɛҠ 

oǰȵƩȠȵǎơžǥҠ
ȠƩžҠžȵҠ
¤žǰơǁžǥǥ 

ÞǉžȨƩҠoҠ
ǎǰȵƩȠȵǎơžǥҠ
ɕžǥǢǺɔƩȠҠ
ȨȽȠɔƩɛҠǁǺȠҠ
ƙǎǺȵǺȝƩҠ
ƚǥžȨȨǎʭƚžȵǎǺǰ 

áÞé τςτυ ĔǺǥȽǮƩҠυщҠ
öƩƚǉǰǎƚžǥҠ
ȝȝƩǰơǎɚҠϋшυъҠ
ɛȠƩҠѤ°KτѥҠ
oǰȵƩȠȵǎơžǥҠéȽȠɔƩɛҠ
áƩȝǺȠȵ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠω 
 

 

cƩǺȝǉɛȨǎƚžǥҠéȽȠɔƩɛҠ:žǮȝžǎǂǰ 

υшτшτ cѲȵƩƚҠ ȽǰơƩȠȵǺǺǢҠ ȵǉƩҠ ǂƩǺȝǉɛȨǎƚžǥҠ ȨȽȠɔƩɛҠ ƙƩȵɕƩƩǰҠ τσҠ®žȠƚǉҠ žǰơҠ
τυ ȽǂȽȨȵ τςτυҠȵǺҠƚǥžȨȨǎǁɛҠȵǉƩҠǮǺȠȝǉǺǥǺǂǎƚžǥҠȨȵȠȽƚȵȽȠƩҠǺǁҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠ
žǰơҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠȨƩžƙƩơҠƙɛҠǺɔƩȠǥžȝȝǎǰǂҠ®9KéщҠé9ÞщҠτAҠýjáéҠ
žǰơҠéééҠơžȵžш 

9ƩǰȵǉǎƚҠéȽƙȵǎơžǥҠéȽȠɔƩɛ 

υшτшυ »ƚƩžǰҠKƚǺǥǺǂɛҠ¤ȵơшҠѤ»K¤ѥҠȽǰơƩȠȵǺǺǢҠȵǉƩҠƙƩǰȵǉǎƚҠȨȽƙȵǎơžǥҠȨȽȠɔƩɛҠƙƩȵɕƩƩǰҠ
σφҠ®žȠƚǉҠžǰơҠτωҠ®žȠƚǉҠτςτφшҠöǉƩҠȨžǮȝǥǎǰǂҠȨȵȠžȵƩǂɛҠɕžȨҠƙžȨƩơҠȽȝǺǰҠȵǉƩҠ
ǁǺǥǥǺɕǎǰǂҠȨžǮȝǥǎǰǂҠȵƩƚǉǰǎȟȽƩȨъ 

¶ AAĔы 

¶ ǂȠžƙҠȨžǮȝǥǎǰǂыҠžǰơ 

¶ ɕžȵƩȠҠȟȽžǥǎȵɛҠȨžǮȝǥǎǰǂҠžǰơҠȝȠǺʭǥǎǰǂшҠ 

υшτшφ öžƙǥƩҠυшυҠȨȽǮǮžȠǎȨƩȨҠȵǉƩҠȨžǮȝǥƩҠžƚȟȽǎȨǎȵǎǺǰҠǁǺȠҠƩžƚǉҠǺǁҠȵǉƩҠžƙǺɔƩҠ
ȨžǮȝǥǎǰǂҠȵƩƚǉǰǎȟȽƩȨҠɕǎȵǉǎǰҠȵǉƩҠȨȽȠɔƩɛҠžȠƩžшҠöǉƩҠȨžǮȝǥǎǰǂҠȨȵȠžȵƩǂɛҠɕžȨҠ
ơƩȨǎǂǰƩơҠȵǺҠƚǉžȠžƚȵƩȠǎȨƩҠȵǉƩҠƙƩǰȵǉǎƚҠƚǺǮǮȽǰǎȵǎƩȨҠžȨȨǺƚǎžȵƩơҠɕǎȵǉҠžǥǥҠȵǉƩҠ
ƙȠǺžơȨƚžǥƩҠǉžƙǎȵžȵȨҠžǰơҠǎơƩǰȵǎǁɛҠžǰɛҠȝǺȵƩǰȵǎžǥǥɛҠȨƩǰȨǎȵǎɔƩҠǁƩžȵȽȠƩȨҠɕǎȵǉǎǰҠ
ȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ 

öžƙǥƩҠυшυҠéȽǮǮžȠɛҠǺǁҠéžǮȝǥƩҠƚȟȽǎȨǎȵǎǺǰҠ 

ƚȟȽǎȨǎȵǎǺǰ éžǮȝǥǎǰǂҠéȵžȵǎǺǰȨ áƩȝǥǎƚžȵǎǺǰ éžǮȝǥǎǰǂҠéȵžȵǎǺǰȨҠ
ƚǉǎƩɔƩơ 

AAĔ σςτ σ σςτ 

cȠžƙҠ
ȨžǮȝǥǎǰǂ 

®žƚȠǺǁžȽǰžҠžǰơҠ
ÞžȠȵǎƚǥƩҠéǎɥƩҠǰžǥɛȨǎȨҠ
ѤÞé ѥъ 
σςτ 

σ ϋχ 

éƩơǎǮƩǰȵҠ
ƚǺǰȵžǮǎǰžǰȵȨъ 
χσҠǺǁҠȵǉƩҠžƙǺɔƩҠσςτҠ
ȨȵžȵǎǺǰȨ 

σ φω 

9ǥȽƩҠ:žȠƙǺǰъҠ 
σωҠǺǁҠȵǉƩҠžƙǺɔƩҠσςτҠ
ȨȵžȵǎǺǰȨ 

σ σψ 

ĕžȵƩȠҠ
ȟȽžǥǎȵɛҠ
ȨžǮȝǥǎǰǂҠ
žǰơҠ
ȝȠǺʭǥǎǰǂ 

σωҠǺǁҠȵǉƩҠžƙǺɔƩҠσςτҠ
ȨȵžȵǎǺǰȨ 

υҠơƩȝȵǉȨҠȝƩȠҠȨȵžȵǎǺǰ σω 

 

υшτшχ ƚǉǎƩɔƩơҠȨƩơǎǮƩǰȵҠžǰơҠƚžǮƩȠžҠȨžǮȝǥƩȨҠɕǎȵǉҠȵǉƩǎȠҠƚǺȠȠƩȨȝǺǰơǎǰǂҠȨȵžȵǎǺǰҠ
ǰžǮƩȨҠžȠƩҠȝȠƩȨƩǰȵƩơҠǎǰҠbǎǂȽȠƩҠυшσ 

 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊ 
 

 

 

éǻǞȒŧșЪ¤ƌƬƌǳļǳƌƸƮǦ 

υшτшψ éƩɔƩǰҠȨȵžȵǎǺǰȨҠɕƩȠƩҠǰǺȵҠǂȠžƙҠȨžǮȝǥƩơҠơȽƩҠȵǺҠȵǉƩҠȝȠƩȨƩǰƚƩҠǺǁҠȠǺƚǢɛҠ
ȨȽƙȨȵȠžȵƩȨҠǎơƩǰȵǎʭƩơҠǺǰҠȵǉƩҠAAĔҠǎǮžǂƩȠɛшҠöǉƩȨƩҠȨȵžȵǎǺǰȨҠɕƩȠƩҠK°ĔѺςςυщҠ
ςςωщҠςςϊщҠςςϋщҠςτσщҠςττҠžǰơҠςυϊшҠöǉƩȠƩǁǺȠƩщҠȵǉƩȨƩҠȨƩɔƩǰҠȨȵžȵǎǺǰȨҠƚǺȽǥơҠ
ǺǰǥɛҠƙƩҠǎǰƚǥȽơƩơҠǎǰҠȵǉƩҠƩȝǎǁžȽǰžǥҠžǰžǥɛȨǎȨшҠ 

υшτшω éžǮȝǥƩȨҠɕƩȠƩҠžƚȟȽǎȠƩơҠžȵҠéȵžȵǎǺǰҠK°ĔѺςτφҠɕǎȵǉҠȵǉƩҠςшσҠǮτҠơžɛҠǂȠžƙҠ
ǁǺǥǥǺɕǎǰǂҠȵǉȠƩƩҠǁžǎǥƩơҠžȵȵƩǮȝȵȨҠɕǎȵǉҠȵǉƩҠςшτҠǮτҠAĔĔҠǂȠžƙшҠoȵҠɕžȨҠȽǰƚǥƩžȠҠǎǁҠ
ȵǉƩҠAĔĔҠǂȠžƙҠǁžǎǥȽȠƩȨҠɕƩȠƩҠơȽƩҠȵǺҠžơɔƩȠȨƩҠɕƩžȵǉƩȠҠƚǺǰơǎȵǎǺǰȨҠƚžȽȨǎǰǂҠȵǉƩҠ
AAĔҠǂȠžƙҠȵǺҠȨƩǥǁѲȵȠǎǂǂƩȠҠǎǰҠȵǉƩҠɕžȵƩȠҠƚǺǥȽǮǰщҠǺȠҠơȽƩҠȵǺҠǉžȠơҠǂȠǺȽǰơшҠ 

υшτшϊ oȵҠȨǉǺȽǥơҠƙƩҠǰǺȵƩơҠȵǉžȵҠȨȵžȵǎǺǰȨҠK°ĔѺςϋςҠȵǺҠK°ĔѺςϋφщҠǎǰƚǥȽȨǎɔƩщҠɕƩȠƩҠǰǺȵҠ
ǎǰƚǥȽơƩơҠɕǎȵǉǎǰҠȵǉƩҠȨȽȠɔƩɛҠơƩȨǎǂǰҠȝǥžǰшҠ 

 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋ 
 

 

bǎǂȽȠƩҠυшσҠƚǉǎƩɔƩơҠéƩơǎǮƩǰȵҠžǰơҠAAĔҠéžǮȝǥǎǰǂҠéȵžȵǎǺǰȨ 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσς 
 

AǞƸǛЪAƸȓƮЪĔƌşŧƸ 

υшτшϋ ȵҠƩžƚǉҠǺǁҠȵǉƩҠσςτҠȨžǮȝǥǎǰǂҠȨȵžȵǎǺǰȨщҠǉǎǂǉѲȠƩȨǺǥȽȵǎǺǰҠȨƩžƙƩơҠǎǮžǂƩȠɛҠ
ѤȨȵǎǥǥȨҠ žǰơҠ ɔǎơƩǺѥҠ ɕžȨҠ ʭȠȨȵҠ ƚǺǥǥƩƚȵƩơҠ ȽȨǎǰǂҠ žҠ ơȠǺȝѲơǺɕǰҠ ƚžǮƩȠžҠ ȵǺҠ
ơƩȵƩȠǮǎǰƩҠȵǉƩҠȨȽǎȵžƙǎǥǎȵɛҠǺǁҠȵǉƩҠȨȵžȵǎǺǰҠǁǺȠҠǂȠžƙҠȨžǮȝǥǎǰǂҠѤǎшƩшҠǰǺҠǉžɥžȠơȨҠ
ǺȠҠ ȨƩǰȨǎȵǎɔƩҠ ǉžƙǎȵžȵȨҠ ȝȠƩȨƩǰȵѥщҠžǰơҠ ȵǺҠ ȝȠǺɔǎơƩҠ žǰҠ ǎǰơǎƚžȵǎǺǰҠ ǺǁҠ ȵǉƩҠ
ƩȝǎƙƩǰȵǉǎƚҠƙǎǺȵžҠžȵҠƩžƚǉҠǥǺƚžȵǎǺǰшҠöǉƩҠƚžǮƩȠžҠȽȨƩơҠɕžȨҠ»K¤҄ȨҠéȽƙ:ҠážɛʭǰҠ
Þ¤KҠƚžǮƩȠžҠȨɛȨȵƩǮщҠȨƩȵҠȽȝҠȵǺҠǺƙȵžǎǰҠσςϊςȝҠǉǎǂǉѲơƩʭǰǎȵǎǺǰҠɔǎơƩǺҠžǰơҠτςѲ
ǮƩǂžȝǎɚƩǥҠȨȵǎǥǥҠǎǮžǂƩȨщҠɕǎȵǉҠžҠǥǎǂǉȵѲƩǮǎȵȵǎǰǂҠơǎǺơƩҠȨȵȠǎȝҠǥžǮȝҠžǰơҠžҠσς ƚǮҠ
ȝǺǎǰȵҠǥžȨƩȠҠȨƚžǥǎǰǂҠžȠȠžɛҠȝȠǺǟƩƚȵƩơҠǎǰȵǺҠȵǉƩҠʭƩǥơҠǺǁҠɔǎƩɕш 

υшτшσς ǥǥҠAAĔҠȨȵžȵǎǺǰȨҠɕƩȠƩҠȨžǮȝǥƩơҠǎǰҠƚǺǰȨǎơƩȠžȵǎǺǰҠǺǁҠȵǉƩҠ °::ҠƩȝǎƙǎǺȵžҠ
ȠƩǮǺȵƩҠǮǺǰǎȵǺȠǎǰǂҠǺȝƩȠžȵǎǺǰžǥҠǂȽǎơƩǥǎǰƩȨҠѤjǎȵƚǉǎǰҠŧǳЪļƣшщҠτςσχѥшҠöǉƩҠƚžǮƩȠžҠ
ȨɛȨȵƩǮҠɕžȨҠơƩȝǥǺɛƩơҠǁȠǺǮҠȵǉƩҠǉɛơȠžȽǥǎƚҠ҃ ҄ҠǁȠžǮƩҠǺǰҠȵǉƩҠžǁȵҠơƩƚǢҠǺǁҠȵǉƩҠ
AǎɔǎǰǂҠéȽȝȝǺȠȵҠĔƩȨȨƩǥҠ:ȽȠȵǎȨҠ®žȠȨǉžǥǥщҠɕǎȵǉҠȵǉƩҠƚžǮƩȠžҠȠžǎȨƩơҠȽȨǎǰǂҠȵǉƩҠ
ѲǁȠžǮƩҠžǰơҠƚǺžɚǎžǥҠɕǎǰƚǉҠžǰơҠǥǺɕƩȠƩơҠǎǰȵǺҠȵǉƩҠɕžȵƩȠҠƚǺǥȽǮǰҠžȵҠȵǉƩҠ
ƚǺȠȠƩƚȵҠȝǺȨǎȵǎǺǰшҠ»ǰƚƩҠɕǎȵǉǎǰҠχ ǮҠǺǁҠȵǉƩҠȨƩžƙƩơщҠɔǎơƩǺҠȠƩƚǺȠơǎǰǂҠɕžȨҠ
ȨȵžȠȵƩơщҠɕǎȵǉҠȵǉƩҠƚžǮƩȠžҠȵǉƩǰҠǂƩǰȵǥɛҠǥǺɕƩȠƩơҠȵǺҠȵǉƩҠȨƩžƙƩơш 

υшτшσσ öǉƩҠɔƩȨȨƩǥҠǁǺǥǥǺɕƩơҠžҠȵȠžǰȨƩƚȵҠžƚȠǺȨȨҠȵǉƩҠȵžȠǂƩȵҠȨžǮȝǥǎǰǂҠȨȵžȵǎǺǰҠžȵҠžҠ
ȨȝƩƩơҠ ǺǁҠ ςшχҠ ǢǰǺȵȨщҠ ȝƩȠǎǺơǎƚžǥǥɛҠ ȵžǢǎǰǂҠ ȨȵǎǥǥҠ ǎǮžǂƩȨҠ žǰơҠ ƚǺǰȵǎǰȽžǥǥɛҠ
ȠƩƚǺȠơǎǰǂҠɔǎơƩǺҠǺǁҠȵǉƩҠȨƩžƙƩơшҠ ҠǮǎǰǎǮȽǮҠǺǁҠʭɔƩҠȨȵǎǥǥҠǎǮžǂƩȨҠɕǎȵǉǎǰҠτςҠǮҠ
ǺǁҠȵǉƩҠȵžȠǂƩȵҠȨžǮȝǥǎǰǂҠȨȵžȵǎǺǰҠɕƩȠƩҠȵžǢƩǰҠȝƩȠҠȵȠžǰȨƩƚȵщҠžǰơҠžҠǮǎǰǎǮȽǮҠǺǁҠ
ʭɔƩҠǮǎǰȽȵƩȨҠǺǁҠɔǎơƩǺҠɕžȨҠȠƩƚǺȠơƩơҠȝƩȠҠȵȠžǰȨƩƚȵшҠbǺǥǥǺɕǎǰǂҠƚǺǮȝǥƩȵǎǺǰҠǺǁҠ
ȵǉƩҠAAĔҠžȵҠƩžƚǉҠǥǺƚžȵǎǺǰщҠȵǉƩҠƚžǮƩȠžҠɕžȨҠȠƩƚǺɔƩȠƩơҠžƙǺžȠơщҠžǰơҠȵǉƩҠ
ǎǮžǂƩȨҠɕƩȠƩҠȠƩɔǎƩɕƩơҠƙɛҠȵǉƩҠǥƩžơҠǮžȠǎǰƩҠƩƚǺǥǺǂǎȨȵшҠǰɛҠȨǎȵƩȨҠǰǺȵҠǮƩƩȵǎǰǂҠ
ǮǎǰǎǮȽǮҠǁǺǺȵžǂƩҠȵǎǮƩȨҠǺǁҠʭɔƩҠǮǎǰȽȵƩȨҠžǰơҠȝǉǺȵǺҠǰȽǮƙƩȠȨҠǺǁҠʭɔƩҠȨȵǎǥǥȨҠ
ɕƩȠƩҠȠƩɔǎȨǎȵƩơҠȵǺҠǺƙȵžǎǰҠǮǺȠƩҠǎǮžǂƩȠɛш 

υшτшστ ĔǎơƩǺȨҠɕƩȠƩҠȠƩƚǺȠơƩơҠǎǰҠžҠơǎǂǎȵžǥҠǁǺȠǮžȵҠơǎȠƩƚȵҠȵǺҠȵǉƩҠȵǺȝȨǎơƩҠǉžȠơҠơǎȨǢҠ
ơȠǎɔƩȨҠžǰơҠơǎǂǎȵžǥǥɛҠǺɔƩȠǥžǎơҠɕǎȵǉҠǎǰǁǺȠǮžȵǎǺǰҠǎǰƚǥȽơǎǰǂҠȝȠǺǟƩƚȵщҠơžȵƩщҠȵǎǮƩщҠ
ơƩȝȵǉщҠžǰơҠƚǺǺȠơǎǰžȵƩȨшҠAƩȵžǎǥƩơҠǰǺȵƩȨҠɕƩȠƩҠȵžǢƩǰҠǺǁҠɔǎȨǎƙǥƩҠȨƩơǎǮƩǰȵҠ
ƚǺǰơǎȵǎǺǰȨҠ žǰơҠ ȨƩžƙƩơҠ ǁƩžȵȽȠƩȨщҠ ǁžȽǰžщҠ žǰơҠ ǉžƙǎȵžȵѲȠƩǥžȵƩơҠ ǁƩžȵȽȠƩȨҠ
ɕǉǎǥȨȵҠǎǰҠȵǉƩҠʭƩǥơш 

cǞļŗЪéļƬǛƣƌƮƀ 

υшτшσυ »ǁҠȵǉƩҠσςτҠȝȠǺȝǺȨƩơҠȨȵžȵǎǺǰȨщҠϋχҠɕƩȠƩҠȨȽƚƚƩȨȨǁȽǥǥɛҠȨžǮȝǥƩơҠȵǺҠƚǺǥǥƩƚȵҠžҠ
ǮžƚȠǺǁžȽǰžǥҠžǰơҠÞé ҠȨžǮȝǥƩшҠ»ǁҠȵǉƩȨƩщҠϋφҠɕƩȠƩҠȨžǮȝǥƩơҠɕǎȵǉҠžҠςшτҠǮτҠ
ơȽžǥҠĔžǰҠĔƩƩǰҠѤAĔĔѥҠǂȠžƙҠȨžǮȝǥƩȠҠžǰơҠǺǰƩҠȨȵžȵǎǺǰҠѤK°ĔѺςτφѥҠɕžȨҠȨžǮȝǥƩơҠ
ɕǎȵǉҠžҠςшσҠǮτҠơžɛҠǂȠžƙшҠéƩơǎǮƩǰȵȨҠɕƩȠƩҠžǥȨǺҠȵǺҠƙƩҠȨȽƙѲȨžǮȝǥƩơҠǁȠǺǮҠȵǉƩҠ
ǮžǎǰҠȨžǮȝǥƩҠǁǺȠҠƚǺǰȵžǮǎǰžǰȵȨҠžȵҠχσҠǺǁҠȵǉƩȨƩҠȨȵžȵǎǺǰȨщҠžǰơҠ9ǥȽƩҠ:žȠƙǺǰҠžȵҠ
σωҠǺǁҠȵǉƩȨƩҠȨȵžȵǎǺǰȨщҠɕǎȵǉҠφωҠžǰơҠσψҠȨȽƚƚƩȨȨǁȽǥҠȨžǮȝǥƩȨщҠȠƩȨȝƩƚȵǎɔƩǥɛшҠ 

υшτшσφ öǺҠ ƩǰȨȽȠƩҠɔžǥǎơǎȵɛщҠǂȠžƙҠ ȨžǮȝǥƩȨҠɕƩȠƩҠ ȨƚȠƩƩǰƩơҠ ƙɛҠȵǉƩҠ ǥƩžơҠǮžȠǎǰƩҠ
ƩƚǺǥǺǂǎȨȵҠžǂžǎǰȨȵҠƚȠǎȵƩȠǎžҠǎǰƚǥȽơǎǰǂҠȵǉƩҠǂȠžƙҠƙƩǎǰǂҠǥƩȨȨҠȵǉžǰҠχςӰҠǁȽǥǥҠǺȠҠȵǉƩҠ
ǟžɕȨҠƙƩǎǰǂҠǟžǮǮƩơҠǺȝƩǰш 

υшτшσχ oǰǎȵǎžǥҠȝȠǺƚƩȨȨǎǰǂҠǺǁҠžǥǥҠǂȠžƙҠȨžǮȝǥƩȨҠɕžȨҠȽǰơƩȠȵžǢƩǰҠžƙǺžȠơҠȵǉƩҠȨȽȠɔƩɛҠ
ɔƩȨȨƩǥҠǎǰҠǥǎǰƩҠɕǎȵǉҠȵǉƩҠǁǺǥǥǺɕǎǰǂҠǮƩȵǉǺơǺǥǺǂɛъ 

¶ žǰҠǎǰǎȵǎžǥҠɔǎȨȽžǥҠžȨȨƩȨȨǮƩǰȵҠɕžȨҠǮžơƩҠǺǁҠȨžǮȝǥƩҠȨǎɥƩҠžǰơҠɔžǥǎơǎȵɛы 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσσ 
 

¶ žҠȝǉǺȵǺǂȠžȝǉҠɕžȨҠȵžǢƩǰҠǺǁҠȵǉƩҠȨžǮȝǥƩҠɕǎȵǉҠơžȵƩщҠȨȵžȵǎǺǰҠơƩȵžǎǥȨщҠžǰơҠ
ȨƚžǥƩҠƙžȠы 

¶ φχςҠȵǺҠχςςҠǮǥҠǺǁҠȵǉƩҠʭȠȨȵҠȨžǮȝǥƩҠɕžȨҠȠƩǮǺɔƩơҠǁǺȠҠÞé ҠžǰžǥɛȨǎȨщҠ
ȵȠžǰȨǁƩȠȠƩơҠȵǺҠžҠǥžƙƩǥǥƩơҠȵȠžɛщҠžǰơҠǁȠǺɥƩǰҠžȵҠѲσϊҠ֝:ҠǎǰҠžǰҠǺǰƙǺžȠơҠ
ǁȠƩƩɥƩȠш 

¶ ȵǉƩҠȠƩǮžǎǰǎǰǂҠȝǺȠȵǎǺǰҠǺǁҠȵǉƩҠʭȠȨȵҠȨžǮȝǥƩҠɕžȨҠƩǮȝȵǎƩơҠǎǰȵǺҠžҠςшχҠǮǮҠ
ȨǎƩɔƩҠǰƩȵҠǥžǎơҠǺɔƩȠҠžҠȨǎƩɔƩҠȵžƙǥƩҠžǰơҠɕžȨǉƩơҠƙɛҠǂƩǰȵǥɛҠȠǎǰȨǎǰǂҠɕǎȵǉҠžҠ
ȨƩžɕžȵƩȠҠǉǺȨƩы 

¶ ȵǉƩҠ ȠƩǮžǎǰǎǰǂҠ ȨžǮȝǥƩҠ ǁǺȠҠ ǁžȽǰžǥҠ ȨǺȠȵǎǰǂҠ žǰơҠ ǎơƩǰȵǎʭƚžȵǎǺǰҠ ɕžȨҠ
ȝǉǺȵǺǂȠžȝǉƩơщҠ ȵǉƩǰҠ ƙžƚǢɕžȨǉƩơҠ ǎǰȵǺҠ žҠ ȨȽǎȵžƙǥɛҠ ȨǎɥƩơҠ ȨžǮȝǥƩҠ
ƚǺǰȵžǎǰƩȠҠȽȨǎǰǂҠȨƩžɕžȵƩȠшҠҠơǎǥȽȵƩơҠσςҠӰҠǁǺȠǮžǥǎǰҠȨǺǥȽȵǎǺǰҠɕžȨҠžơơƩơҠ
ȵǺҠʭɚҠȵǉƩҠȨžǮȝǥƩҠȝȠǎǺȠҠȵǺҠǥžƙǺȠžȵǺȠɛҠžǰžǥɛȨǎȨы 

¶ ȵǉƩҠ ȨžǮȝǥƩҠ ƚǺǰȵžǎǰƩȠҠɕžȨҠ ǥžƙƩǥǥƩơҠ ǎǰȵƩȠǰžǥǥɛҠ žǰơҠ ƩɚȵƩȠǰžǥǥɛҠɕǎȵǉҠ
ȨžǮȝǥƩҠoAщҠȨžǮȝǥƩҠȵɛȝƩщҠžǰơҠȝȠǺǟƩƚȵҠǰžǮƩыҠžǰơ 

¶ ơƩȵžǎǥƩơҠʭƩǥơҠǰǺȵƩȨҠɕƩȠƩҠȵžǢƩǰҠǎǰƚǥȽơǎǰǂҠȨȵžȵǎǺǰҠǰȽǮƙƩȠщҠʭɚҠǰȽǮƙƩȠщҠ
ǰȽǮƙƩȠҠǺǁҠžȵȵƩǮȝȵȨщҠȨžǮȝǥƩҠɔǺǥȽǮƩщҠȨƩơǎǮƩǰȵҠȵɛȝƩщҠƚǺǰȨȝǎƚȽǺȽȨҠ
ǁžȽǰžщҠžǰɛҠȨǎǂǰҠǺǁҠȝȠǺȵƩƚȵƩơҠǁƩžȵȽȠƩȨщҠžǰơҠɕžȵƩȠҠơƩȝȵǉш 

υшτшσψ ȵҠȨȵžȵǎǺǰȨҠɕǉƩȠƩҠȨžǮȝǥǎǰǂҠǺǁҠƚǺǰȵžǮǎǰžǰȵȨҠɕžȨҠȠƩȟȽǎȠƩơщҠȵǉƩҠǁǺǥǥǺɕǎǰǂҠ
ǮƩȵǉǺơȨҠɕƩȠƩҠžǥȨǺҠžȝȝǥǎƩơҠǎǰҠžơơǎȵǎǺǰҠȵǺҠȵǉǺȨƩҠžƙǺɔƩъ 

¶ ȝȠǎǺȠҠȵǺҠȵǉƩҠȨžǮȝǥƩҠƙƩǎǰǂҠȵžǢƩǰщҠȵǉƩҠǎǰȨǎơƩҠǺǁҠȵǉƩҠǂȠžƙҠɕžȨҠȨȝȠžɛƩơҠ
ɕǎȵǉҠžƚƩȵǺǰƩҠžǰơҠȠǎǰȨƩơҠɕǎȵǉҠơƩѲǎǺǰǎȨƩơҠɕžȵƩȠы 

¶ ơȽȠǎǰǂҠ ȨžǮȝǥƩҠ ǎǰȨȝƩƚȵǎǺǰщҠ ȨȝƩƚǎžǥҠ ƚžȠƩҠ ɕžȨҠ ȵžǢƩǰҠ ȵǺҠ ƩǰȨȽȠƩҠ ȵǉƩҠ
ȨȽȠʭƚǎžǥҠȨƩơǎǮƩǰȵȨҠǺǁҠȵǉƩҠȨƩƚǺǰơҠȨžǮȝǥƩҠɕƩȠƩҠǰǺȵҠơǎȨȵȽȠƙƩơҠžǰơҠȵǉžȵҠ
ȵǉƩȠƩҠɕžȨҠǰǺҠƚǺǰȵžǮǎǰžȵǎǺǰҠǺǁҠȵǉƩҠȨžǮȝǥƩҠǺǰƚƩҠȵǉƩҠǎǰȨȝƩƚȵǎǺǰҠǉžȵƚǉҠ
ɕžȨҠǺȝƩǰƩơы 

¶ ȨƩơǎǮƩǰȵҠȨžǮȝǥƩȨҠɕƩȠƩҠȨȽƙѲȨžǮȝǥƩơҠǁȠǺǮҠȵǉƩҠȨȽȠǁžƚƩҠτҠѴҠυҠƚǮҠžǰơҠ
ơƩƚžǰȵƩơҠǎǰȵǺҠžҠȨȵƩȠǎǥƩҠχςςҠǮǥҠȝǥžȨȵǎƚҠȵȽƙҠžǰơҠτҠȨȵƩȠǎǥƩҠστςҠǮǥҠžǮƙƩȠҠ
ǟžȠȨщҠʭǥǥǎǰǂҠƩžƚǉҠƚǺǰȵžǎǰƩȠҠƚǺǮȝǥƩȵƩǥɛшҠöǉƩҠžǮƙƩȠҠǟžȠȨҠɕƩȠƩҠȨƩžǥƩơҠɕǎȵǉҠ
žҠǁǺǎǥҠǥǎǰƩȠшҠöǉƩȨƩҠȨžǮȝǥƩҠƚǺǰȵžǎǰƩȠȨҠɕƩȠƩҠȠƩƚǺǮǮƩǰơƩơҠžǰơҠȝȠǺɔǎơƩơҠ
ƙɛҠé»:»öK:щҠȵǉƩҠƚǺǰȵžǮǎǰžǰȵҠǥžƙǺȠžȵǺȠɛҠȨȝƩƚǎžǥǎȨȵȨҠǁǺȠҠȵǉƩҠȠƩȟȽǎȠƩơҠ
ƚǉƩǮǎƚžǥҠžǰžǥɛȨƩȨыҠžǰơ 

¶ ȵǉƩҠȨžǮȝǥƩȨҠɕƩȠƩҠȵǉƩǰҠǁȠǺɥƩǰҠǎǮǮƩơǎžȵƩǥɛҠžȵҠѲσϊҠ֝:ҠǎǰҠžǰҠǺǰƙǺžȠơҠ
ǁȠƩƩɥƩȠш 

υшτшσω ȵҠȨȵžȵǎǺǰȨҠɕǉƩȠƩҠȨžǮȝǥǎǰǂҠǺǁҠ9ǥȽƩҠ:žȠƙǺǰҠɕžȨҠȠƩȟȽǎȠƩơщҠȵǉƩҠǁǺǥǥǺɕǎǰǂҠ
ǮƩȵǉǺơȨҠɕƩȠƩҠžǥȨǺҠžȝȝǥǎƩơщҠǎǰҠžơơǎȵǎǺǰҠȵǺҠȵǉǺȨƩҠžƙǺɔƩъ 

¶ ȨƩơǎǮƩǰȵҠȨžǮȝǥƩȨҠɕƩȠƩҠȨȽƙѲȨžǮȝǥƩơҠǁȠǺǮҠȵǉƩҠȨƩƚǺǰơҠȨžǮȝǥƩҠžǰơҠ
ơƩƚžǰȵƩơҠǎǰȵǺҠžҠσҠ¤ҠȝǥžȨȵǎƚҠȵȽƙҠžǰơҠχςςҠǮǥҠȝǥžȨȵǎƚҠȵȽƙшҠöǉƩȨƩҠɕƩȠƩҠȵǉƩǰҠ
ǁȠǺɥƩǰҠǎǮǮƩơǎžȵƩǥɛҠžȵҠѲσϊҠ֝:ҠǎǰҠžǰҠǺǰƙǺžȠơҠǁȠƩƩɥƩȠыҠžǰơ 

¶ žҠȨƩƚǺǰơҠȨƩȵҠǺǁҠ҃9ҠȠƩȝǥǎƚžȵƩ҄Ҡ9ǥȽƩҠ:žȠƙǺǰҠȨȽƙѲȨžǮȝǥƩȨҠɕƩȠƩҠȵžǢƩǰҠǁȠǺǮҠ
ȵǉƩҠȠƩǮžǎǰǎǰǂҠȨƩơǎǮƩǰȵщҠǁǺǥǥǺɕǎǰǂҠȵǉƩҠȨžǮƩҠȝȠǺƚƩȨȨщҠǎǰҠƚžȨƩҠǺǁҠžҠǰƩƩơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠστ 
 

ǁǺȠҠȠƩѲžǰžǥɛȨǎȨҠǺȠҠȵǉƩҠȝȠǎǮžȠɛҠȨȽƙѲȨžǮȝǥƩȨҠƙƩƚǺǮǎǰǂҠƚǺǮȝȠǺǮǎȨƩơҠ
ȝȠǎǺȠҠȵǺҠžǰžǥɛȨǎȨш 

υшτшσϊ öǉƩҠȠƩȨȽǥȵȨҠǺǁҠȵǉƩҠ9ǥȽƩҠ:žȠƙǺǰҠžǰžǥɛȨǎȨҠɕǎǥǥҠƙƩҠȝȠƩȨƩǰȵƩơҠɕǎȵǉǎǰҠĔǺǥȽǮƩҠ
τщҠ:ǉžȝȵƩȠҠττъҠ:ǥǎǮžȵǎƚҠ:ǉžǰǂƩш 

ĕļǳŧǞЪéļƬǛƣƌƮƀ 

υшτшσϋ ĕžȵƩȠҠȨžǮȝǥƩȨҠɕƩȠƩҠƚǺǥǥƩƚȵƩơҠžȵҠσωҠȨȵžȵǎǺǰȨҠȽȨǎǰǂҠžҠχҠ¤Ҡ°ǎȨǢǎǰҠƙǺȵȵǥƩҠ
ɕǉǎƚǉҠ ǉžơҠ ƙƩƩǰҠ ƚǥƩžǰƩơҠ ɕǎȵǉҠσςӰҠ ƙǥƩžƚǉҠ ȨǺǥȽȵǎǺǰҠ žǰơҠ ȠǎǰȨƩơҠ ɕǎȵǉҠ
ơƩǎǺǰǎȨƩơҠɕžȵƩȠшҠ ȵҠƩžƚǉҠǺǁҠȵǉƩȨƩҠȨȵžȵǎǺǰȨщҠɕžȵƩȠҠȨžǮȝǥƩȨҠɕƩȠƩҠƚǺǥǥƩƚȵƩơҠ
žȵҠȵǉȠƩƩҠơƩȝȵǉȨщҠȵžȠǂƩȵǎǰǂҠȵǉƩҠȨȽȠǁžƚƩщҠǮǎơɕžȵƩȠҠžǰơҠǟȽȨȵҠžƙǺɔƩҠȵǉƩҠ
ȨƩžƙƩơшҠҠ»ǰƩҠȨȵžȵǎǺǰҠɕžȨҠӞҠυςҠǮҠɕžȵƩȠҠơƩȝȵǉҠžǰơҠȵǉƩȠƩǁǺȠƩҠȠƩȟȽǎȠƩơҠǺǰǥɛҠ
ȨȽȠǁžƚƩҠžǰơҠƙǺȵȵǺǮҠɕžȵƩȠҠȨžǮȝǥǎǰǂшҠ ǥǥҠȨȵžȵǎǺǰȨҠɕƩȠƩҠȨȽƙѲȨžǮȝǥƩơҠǁǺȠҠ
ȵǉƩҠǁǺǥǥǺɕǎǰǂҠȝžȠžǮƩȵƩȠȨҠǎǰȵǺҠȵǉƩҠȠƩȟȽǎȠƩơҠǥžƙǺȠžȵǺȠɛҠƚǺǰȵžǎǰƩȠȨҠžǰơҠ
ǁȠǺɥƩǰҠžȵҠѲσϊҠ֝:ҠǎǰҠžǰҠǺǰƙǺžȠơҠǁȠƩƩɥƩȠъ 

¶ ǉƩžɔɛҠžǰơҠȵȠžƚƩҠǮƩȵžǥȨы 

¶ öǺȵžǥҠ»ȠǂžǰǎƚҠ:žȠƙǺǰҠѤö»:ѥы 

¶ öǺȵžǥҠéȽȨȝƩǰơƩơҠéǺǥǎơȨҠѤöééѥы 

¶ ǰȽȵȠǎƩǰȵȨы 

¶ öǺȵžǥҠÞƩȵȠǺǥƩȽǮҠjɛơȠǺƚžȠƙǺǰȨҠѤöÞjȨѥы 

¶ ÞǺǥɛƚɛƚǥǎƚҠ ȠǺǮžȵǎƚҠjɛơȠǺƚžȠƙǺǰȨҠѤÞ jȨѥы 

¶ ƚǉǥǺȠǺȝǉɛǥǥҠžыҠžǰơ 

¶ ƩǰɔǎȠǺǰǮƩǰȵžǥҠAƩǺɚɛȠǎƙǺǰȽƚǥƩǎƚҠ ƚǎơҠѤƩA° ѥ 

υшτшτς ÞȠǺʭǥǎǰǂҠǺǁҠȵǉƩҠɕžȵƩȠҠƚǺǥȽǮǰҠɕžȨҠžǥȨǺҠȽǰơƩȠȵžǢƩǰҠȽȨǎǰǂҠžҠĚɛǥƩǮҠěéoҠKĚ»υҠ
ǮȽǥȵǎȝžȠžǮƩȵƩȠҠȝȠǺƙƩҠǮƩžȨȽȠǎǰǂъ 

¶ ƚǺǰơȽƚȵǎɔǎȵɛы 

¶ ȵƩǮȝƩȠžȵȽȠƩы 

¶ ơƩȝȵǉы 

¶ ơǎȨȨǺǥɔƩơҠǺɚɛǂƩǰы 

¶ ȵȽȠƙǎơǎȵɛыҠžǰơ 

¶ ȝjҠ 

éļƬǛƣŧЪƮļƣșǦƌǦ 

AAĔЪƮļƣșǦƌǦ 

υшτшτσ AǎǂǎȵžǥҠȝǉǺȵǺǂȠžȝǉǎƚҠȨȵǎǥǥȨҠžǰơҠɔǎơƩǺҠǁǺǺȵžǂƩҠɕƩȠƩҠȨȽƚƚƩȨȨǁȽǥǥɛҠǺƙȵžǎǰƩơҠ
žǥǺǰǂҠžǥǥҠȵȠžǰȨƩƚȵȨҠžǰơҠȨȽƙȨƩȟȽƩǰȵǥɛҠžǰžǥɛȨƩơҠȵǺҠžǎơҠǎǰҠȵǉƩҠǎơƩǰȵǎʭƚžȵǎǺǰҠ
žǰơҠơƩǥǎǰƩžȵǎǺǰҠǺǁҠȨƩžƙƩơҠǉžƙǎȵžȵȨшҠ ǥǥҠȨƩžƙƩơҠǎǮžǂƩȠɛҠžǰžǥɛȨǎȨҠɕžȨҠ
ȽǰơƩȠȵžǢƩǰҠ ȽȨǎǰǂҠ ȵǉƩҠ 9ǎǺѲoǮžǂƩҠ oǰơƩɚǎǰǂҠ žǰơҠ cȠžȝǉǎƚžǥҠ ¤žƙƩǥǥǎǰǂҠ
KǰɔǎȠǺǰǮƩǰȵҠѤ9ooc¤KσѥҠžǰǰǺȵžȵǎǺǰҠȝǥžȵǁǺȠǮҠѤ¤žǰǂƩǰǢƍǮȝƩȠҠŧǳЪļƣшщҠτςσωѥҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσυ 
 

žǰơҠ ǎǰҠ ǥǎǰƩҠ ɕǎȵǉҠ  °::Ҡ ƩȝǎƙǎǺȵžҠ ȠƩǮǺȵƩҠ ǮǺǰǎȵǺȠǎǰǂҠ ǎǰȵƩȠȝȠƩȵžȵǎǺǰҠ
ǂȽǎơƩǥǎǰƩȨҠѤöȽȠǰƩȠҠŧǳЪļƣшщҠτςσψѥшҠ 

υшτшττ ǰžǥɛȨǎȨҠǺǁҠȨȵǎǥǥҠǎǮžǂƩȨҠɕžȨҠȽǰơƩȠȵžǢƩǰҠǎǰҠȵɕǺҠȨȵžǂƩȨшҠöǉƩҠʭȠȨȵҠȨȵžǂƩщҠö҃ǎƩȠҠ
σ҄щҠƚǺǰȨǎȨȵƩơҠǺǁҠǥžƙƩǥȨҠȵǉžȵҠȠƩǁƩȠȠƩơҠȵǺҠȵǉƩҠɕǉǺǥƩҠǎǮžǂƩҠƙƩǎǰǂҠžȨȨǎǂǰƩơщҠ
ȝȠǺɔǎơǎǰǂҠžȝȝȠǺȝȠǎžȵƩҠǮƩȵžơžȵžҠǁǺȠҠȵǉƩҠǎǮžǂƩшҠöǉƩҠȨƩƚǺǰơҠȨȵžǂƩщҠö҃ǎƩȠҠτщ҄Ҡ
ɕžȨҠȽȨƩơҠȵǺҠžȨȨǎǂǰҠȝƩȠƚƩǰȵžǂƩҠƚǺɔƩȠҠǺǁҠǉžƙǎȵžȵҠȵɛȝƩȨҠƙɛҠơȠžɕǎǰǂҠȝǺǥɛǂǺǰȨҠ
ȵǺҠǎǰǁǺȠǮҠȵǉƩҠǉžƙǎȵžȵҠžȨȨƩȨȨǮƩǰȵҠȝȠǺƚƩȨȨшҠöǉǎȨҠžǰžǥɛȨǎȨҠȝȠǺơȽƚƩơҠžҠǥǎȨȵҠ
ǺǁҠơǎȨƚȠƩȵƩҠȵžɚžҠǎơƩǰȵǎʭƩơҠžǰơҠȵǉƩǎȠҠžƙȽǰơžǰƚƩҠѤǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨѥщҠǺȠҠ
ȝƩȠƚƩǰȵžǂƩҠƚǺɔƩȠҠǁǺȠҠ ƚǺǥǺǰǎžǥҠ ǺȠǂžǰǎȨǮȨщҠɕǎȵǉǎǰҠ ƩžƚǉҠ ǎǮžǂƩҠ žȵҠ ƩžƚǉҠ
ȨžǮȝǥǎǰǂҠȨȵžȵǎǺǰшҠoȵҠžǥȨǺҠǎơƩǰȵǎʭƩơҠƙȽȠȠǺɕȨщҠǂȠǺȽȝǎǰǂҠȵǉƩǮҠǎǰȵǺҠȨǎɥƩҠ
ƚžȵƩǂǺȠǎƩȨҠȵǺҠǂǎɔƩҠȵǉƩҠǰȽǮƙƩȠҠžǰơҠȨǎɥƩҠǺǁҠƙȽȠȠǺɕȨҠȝƩȠҠǎǮžǂƩҠžȵҠƩžƚǉҠ
ȨžǮȝǥǎǰǂҠȨȵžȵǎǺǰшҠ 

9ŧƮǳƇƌŘЪoƮſļǻƮļƣЪƮļƣșǦƌǦ 

υшτшτυ öǉƩҠƙƩǰȵǉǎƚҠǮžƚȠǺǁžȽǰžǥҠžǰžǥɛȨǎȨҠɕžȨҠȽǰơƩȠȵžǢƩǰҠƙɛҠ»K¤ҠǁǺǥǥǺɕǎǰǂҠȵǉƩҠ
°ǺȠȵǉѲKžȨȵҠ ȵǥžǰȵǎƚҠ®žȠǎǰƩҠ9ǎǺǥǺǂǎƚžǥҠ ǰžǥɛȵǎƚžǥҠàȽžǥǎȵɛҠ:ǺǰȵȠǺǥҠѤ°®9 à:ѥҠ
éƚǉƩǮƩ҄ȨҠ ƙƩȨȵҠ ȝȠžƚȵǎƚƩҠ ǂȽǎơƩǥǎǰƩȨҠ ѤĕǺȠȨǁǺǥơҠ žǰơҠ jžǥǥщҠ τςσςѥщҠ ǁǺȠҠ
ǎơƩǰȵǎʭƚžȵǎǺǰҠ ѤȵǺҠ ȨȝƩƚǎƩȨҠ ǥƩɔƩǥщҠ ɕǉƩȠƩҠ ȝȠžƚȵǎƚžƙǥƩѥщҠ ƩǰȽǮƩȠžȵǎǺǰҠ žǰơҠ
ƙǎǺǮžȨȨҠơƩȵƩȠǮǎǰžȵǎǺǰшҠ9ǎǺǮžȨȨҠǺǁҠȵǉƩҠǎǰǁžȽǰžǥҠƚǺǮȝǺǰƩǰȵҠɕžȨҠȠƩƚǺȠơƩơҠ
ǁȠǺǮҠȵǉƩҠƙǥǺȵȵƩơҠɕƩȵҠɕƩǎǂǉȵҠǎǰҠǂȠžǮȨшҠöǉƩҠȠƩȵžǎǰƩơҠǎǰǁžȽǰžҠɕžȨҠȨƩȝžȠžȵƩơҠ
ǎǰȵǺҠȵǉƩҠǁǺǥǥǺɕǎǰǂҠȝǉɛǥžъҠÞǺǥɛƚǉžƩȵžыҠ:ȠȽȨȵžƚƩžыҠKƚǉǎǰǺơƩȠǮžȵžыҠ®ǺǥǥȽȨƚžыҠ
žǰơҠ»ȵǉƩȠȨшҠ 

υшτшτφ öǉƩҠƩȝǎǁžȽǰžǥҠƚǺǮȝǺǰƩǰȵҠǺǁҠƩžƚǉҠȨžǮȝǥƩҠɕžȨҠžǰžǥɛȨƩơҠȨƩȝžȠžȵƩǥɛҠɕǎȵǉҠ
ǎơƩǰȵǎʭƚžȵǎǺǰҠȵǺҠȨȝƩƚǎƩȨҠǥƩɔƩǥщҠɕǉƩȠƩҠȝȠžƚȵǎƚžƙǥƩшҠĕǉƩȠƩҠȝǺȨȨǎƙǥƩҠƩžƚǉҠ
ƚǺǮȝǺǰƩǰȵҠɕžȨҠƩǰȽǮƩȠžȵƩơҠžǰơҠȝȠƩȨƩǰȵƩơҠžȨҠơǎȨƚȠƩȵƩҠƚǺȽǰȵȨҠǺȠҠǎǰҠȵǉƩҠ
ƚžȨƩҠǺǁҠƚǺǥǺǰǎƩȨщҠȠƩƚǺȠơƩơҠžȨҠȝȠƩȨƩǰȵҠžǰơҠǂǎɔƩǰҠžҠÞҠѤȝȠƩȨƩǰȵѥҠɔžǥȽƩшҠ 

éŧşƌƬŧƮǳЪ:ƇļǞļŘǳŧǞƌǦǳƌŘЪƮļƣșǦƌǦ 

υшτшτχ Þé ҠǺǁҠȨƩơǎǮƩǰȵҠȨžǮȝǥƩȨҠɕžȨҠƚžȠȠǎƩơҠǺȽȵҠžȵҠ»K¤҄ȨҠƙƩǰȵǉǎƚҠǥžƙǺȠžȵǺȠɛҠǎǰҠ
žƚƚǺȠơžǰƚƩҠ ɕǎȵǉҠ °®9 à:Ҡ 9ƩȨȵҠ ÞȠžƚȵǎƚƩҠ cȽǎơƩǥǎǰƩȨҠ Ѥ®žȨǺǰщҠ τςττѥшҠ
áƩȝȠƩȨƩǰȵžȵǎɔƩҠȨȽƙѲȨžǮȝǥƩȨҠǺǁҠƩžƚǉҠȨƩơǎǮƩǰȵҠȨžǮȝǥƩҠɕƩȠƩҠơȠǎƩơҠȵǺҠžҠ
ƚǺǰȨȵžǰȵҠɕƩǎǂǉȵҠƙƩǁǺȠƩҠȨǎƩɔǎǰǂҠȵǉȠǺȽǂǉҠžҠȨƩȠǎƩȨҠǺǁҠǮƩȨǉҠžȝƩȠȵȽȠƩȨҠǺɔƩȠҠžҠ
ȠžǰǂƩҠǺǁҠψφ ǮǮҠȵǺҠψυ ӯǮҠǺǰҠȵǉƩҠĕƩǰȵɕǺȠȵǉҠȨƚžǥƩшҠöǉƩҠɕƩǎǂǉȵҠǺǁҠȵǉƩҠ
ȨƩơǎǮƩǰȵҠǁȠžƚȵǎǺǰҠȠƩȵžǎǰƩơҠǺǰҠƩžƚǉҠǮƩȨǉҠɕžȨҠǮƩžȨȽȠƩơҠžǰơҠȠƩƚǺȠơƩơшҠ
¤žȨƩȠҠ ơǎʪȠžƚȵǎǺǰҠ ȵƩƚǉǰǎȟȽƩȨҠ ɕƩȠƩҠ žǥȨǺҠ ȽȵǎǥǎȨƩơҠ ǁǺȠҠ ȨžǮȝǥƩȨҠ ɕǉƩȠƩҠ
ȨƩơǎǮƩǰȵȨҠǺǁҠǥƩȨȨҠȵǉžǰҠψυ ӯǮҠžƚƚǺȽǰȵƩơҠǁǺȠҠǂȠƩžȵƩȠҠȵǉžǰҠχӰҠƙɛҠɕƩǎǂǉȵҠǺǁҠ
ȵǉƩҠȨƩơǎǮƩǰȵҠȨžǮȝǥƩшҠ 

éŧşƌƬŧƮǳЪ:ƇŧƬƌǦǳǞșЪƮļƣșǦƌǦ 

υшτшτψ :ǉƩǮǎƚžǥҠ žǰžǥɛȨƩȨҠ ɕƩȠƩҠ ȝƩȠǁǺȠǮƩơҠ ƙɛҠ é»:»öK:Ҡ ǁǺȠҠ ȵǉƩҠ ǁǺǥǥǺɕǎǰǂҠ
ƚǺǰȵžǮǎǰžǰȵȨъ 

¶ öǺȵžǥҠ»ȠǂžǰǎƚҠ®žȵȵƩȠҠѤö»®ѥы 

¶ ö»:ы 

¶ ǮƩȵžǥȨы 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσφ 
 

¶ öÞjȨы 

¶ ÞǺǥɛƚǉǥǺȠǎǰžȵƩơҠ9ǎȝǉƩǰɛǥȨҠѤÞ:9ȨѥыҠžǰơ 

¶ Þ jȨш 

éŧļȓļǳŧǞЪǦļƬǛƣŧЪļƮļƣșǦƌǦ 

υшτшτω öǉƩҠȨƩžɕžȵƩȠҠžǰžǥɛȨǎȨҠɕžȨҠȽǰơƩȠȵžǢƩǰҠƙɛҠé»:»öK:ҠǁǺȠҠȵǉƩҠǁǺǥǥǺɕǎǰǂҠ
ƚǺǰȵžǮǎǰžǰȵȨъ 

¶ ǉƩžɔɛҠžǰơҠȵȠžƚƩҠǮƩȵžǥȨы 

¶ ö»:ы 

¶ öééы 

¶ ǰȽȵȠǎƩǰȵȨы 

¶ öÞjȨы 

¶ Þ jȨыҠžǰơ 

¶ ƚǉǥǺȠǺȝǉɛǥǥҠžшҠ 

ŧA° ЪéļƬǛƣŧЪ ƮļƣșǦƌǦ 

υшτшτϊ öǉƩҠƩA° ҠȨžǮȝǥƩҠžǰžǥɛȨǎȨҠɕžȨҠȽǰơƩȠȵžǢƩǰҠƙɛҠ°žȵȽȠƩǮƩȵȠǎƚȨҠ¤ȵơшщҠɕǎȵǉҠ
A° Ҡ ƩɚȵȠžƚȵƩơҠ ǁȠǺǮҠ ƩžƚǉҠ ȨžǮȝǥƩҠ žǰơҠ žǮȝǥǎʭƩơҠ ȽȨǎǰǂҠ ȵȠǎȝǥǎƚžȵƩҠ
ȝǺǥɛǮƩȠžȨƩҠƚǉžǎǰҠȠƩžƚȵǎǺǰȨшҠéƩȟȽƩǰƚƩҠơžȵžҠɕžȨҠȝȠǺƚƩȨȨƩơҠǁǺȠҠȟȽžǥǎȵɛҠ
ʭǥȵƩȠǎǰǂщҠ »ȝƩȠžȵǎǺǰžǥҠöžɚǺǰǺǮǎƚҠ ýǰǎȵҠ ƚǥȽȨȵƩȠǎǰǂҠ ѤϋωӰѥҠžǰơҠȵžɚǺǰǺǮǎƚҠ
žȨȨǎǂǰǮƩǰȵщҠɕǎȵǉҠƩžƚǉҠȵžɚǺǰǺǮǎƚҠȽǰǎȵҠžȨȨǎǂǰƩơҠƙɛҠƙƩǎǰǂҠƚǺǮȝžȠƩơҠȵǺҠȵɕǺҠ
ȠƩǁƩȠƩǰƚƩҠơžȵžƙžȨƩȨшҠ®ǎǰǎǮȽǮҠȨǎǮǎǥžȠǎȵɛҠȵǉȠƩȨǉǺǥơȨҠǺǁҠϋϊӰщҠϋχӰщҠžǰơҠ
ϋτӰҠɕƩȠƩҠȠƩȟȽǎȠƩơҠǁǺȠҠȨȝƩƚǎƩȨѲщҠǂƩǰȽȨѲщҠžǰơҠǉǎǂǉƩȠѲǥƩɔƩǥҠžȨȨǎǂǰǮƩǰȵȨшҠ
ȨȨǎǂǰǮƩǰȵȨҠɕƩȠƩҠǮžơƩҠȵǺҠȵǉƩҠǥǺɕƩȨȵҠȝǺȨȨǎƙǥƩҠȵžɚǺǰǺǮǎƚҠǥƩɔƩǥҠɕǉƩȠƩҠ
ȵǉƩȠƩҠɕžȨҠƚǺǰȨǎȨȵƩǰƚɛҠǎǰҠȵǉƩҠǮžȵƚǉƩȨшҠ 

oǰȵƩȠȵǎơžǥҠéȽȠɔƩɛ 

υшτшτϋ öǉƩҠ ǁȽǥǥҠ ǎǰȵƩȠȵǎơžǥҠ ȨȽȠɔƩɛҠ ȠƩȝǺȠȵҠ ǎȨҠ ȝȠǺɔǎơƩơҠ ǎǰҠ ĔǺǥȽǮƩҠ υщҠöƩƚǉǰǎƚžǥҠ
ȝȝƩǰơǎɚҠϋшυъҠ ɛȠƩҠѤ°KτѥҠoǰȵƩȠȵǎơžǥҠéȽȠɔƩɛҠáƩȝǺȠȵш 

υшτшυς ҠÞǉžȨƩҠσҠǎǰȵƩȠȵǎơžǥҠɕžǥǢǺɔƩȠҠȨȽȠɔƩɛҠɕžȨҠȽǰơƩȠȵžǢƩǰҠžȵҠéǎǰƚǥžǎȠ҄ȨҠ9žɛщҠȵǉƩҠ
ǥžǰơǁžǥǥҠǁǺȠҠȵǉƩҠÞȠǺȝǺȨƩơҠAƩɔƩǥǺȝǮƩǰȵщҠǺǰҠȵǉƩҠυȠơҠžǰơҠφȵǉҠéƩȝȵƩǮƙƩȠҠτςτυшҠ
öǉƩҠȨȽȠɔƩɛҠƚǺɔƩȠƩơҠȵǉƩҠɕǎơȵǉҠžǰơҠǥƩǰǂȵǉҠǺǁҠȵǉƩҠơƩʭǰƩơҠƚžƙǥƩҠƚǺȠȠǎơǺȠҠ
ȠǺȽȵƩҠ žȵҠ ȵǉƩҠ ȝǺǎǰȵҠ ǺǁҠ éƚǺȝǎǰǂҠѤbǎǂȽȠƩҠχшσχѥщҠ ɕǉǎƚǉҠ ƩɚȵƩǰơƩơҠ ǁȠǺǮҠ
žȝȝȠǺɚǎǮžȵƩǥɛҠ®ƩžǰҠ¤ǺɕҠĕžȵƩȠҠéȝȠǎǰǂȨҠѤ®¤ĕéѥҠȵǺҠ®ƩžǰҠjǎǂǉҠĕžȵƩȠҠ
éȝȠǎǰǂȨҠѤ®jĕéѥҠǎǰҠȵǉƩҠǥǎȵȵǺȠžǥҠɥǺǰƩшҠöǉƩҠȨȽȠɔƩɛҠɕžȨҠȝǥžǰǰƩơҠȵǺҠƚǺǎǰƚǎơƩҠ
ɕǎȵǉǎǰҠžҠȨȝȠǎǰǂҠȵǎơƩҠžǰơҠɕžȨҠƚǺǰơȽƚȵƩơҠȵɕǺҠǉǺȽȠȨҠǺǰҠƩǎȵǉƩȠҠȨǎơƩҠǺǁҠǥǺɕҠ
ȵǎơƩҠȵǺҠǮžɚǎǮǎȨƩҠžƚƚƩȨȨҠȵǺҠȵǉƩҠǥǺɕƩȠҠȨǉǺȠƩшҠ 

υшτшυσ ҠɔǎȨȽžǥҠɕžǥǢǺɔƩȠҠɕžȨҠƚǺǰơȽƚȵƩơҠžǥǺǰǂҠƩžƚǉҠȵȠžǰȨƩƚȵҠѤɕǉƩȠƩҠȵǉƩҠȵƩȠȠžǎǰҠ
žǥǥǺɕƩơҠǎȵѥҠžǰơҠȟȽžơȠžȵȨҠɕƩȠƩҠȽȨƩơҠȵǺҠȝȠǺɔǎơƩҠžҠȟȽžǰȵǎȵžȵǎɔƩҠžȨȨƩȨȨǮƩǰȵҠ
ǺǁҠ žǥǂžǥҠ ƚǺɔƩȠžǂƩҠ žǰơҠ ƩȝǎǁžȽǰžǥҠ žȨȨƩǮƙǥžǂƩȨшҠĕǉƩȠƩҠ ȝǺȨȨǎƙǥƩщҠ ǁǺȽȠҠ
ȟȽžơȠžȵȨҠȝƩȠҠȨǉǺȠƩҠžȠƩžҠɕƩȠƩҠžȨȨƩȨȨƩơҠžǰơҠȝǉǺȵǺǂȠžȝǉƩơшҠ°ǺȵƩȨҠɕƩȠƩҠ
žǥȨǺҠƚǺǥǥƩƚȵƩơҠǺǰҠȵǉƩҠȨǉǺȠƩҠȵɛȝƩщҠɕžɔƩҠƩɚȝǺȨȽȠƩщҠȨƩơǎǮƩǰȵȨѕȨȽƙȨȵȠžȵƩȨҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσχ 
 

ȝȠƩȨƩǰȵҠžǰơҠơƩȨƚȠǎȝȵǎǺǰȨҠǺǁҠƙǎǺȵǺȝƩȨҠȝȠƩȨƩǰȵшҠöǉƩҠȨȝžȵǎžǥҠȠƩǥžȵǎǺǰȨǉǎȝȨҠ
ƙƩȵɕƩƩǰҠȵǉƩȨƩҠǁƩžȵȽȠƩȨҠɕƩȠƩҠǺƙȨƩȠɔƩơҠžǰơҠɕžɛȝǺǎǰȵȨҠɕƩȠƩҠȠƩƚǺȠơƩơҠƙɛҠ
žҠǉžǰơѲǉƩǥơҠcǥǺƙžǥҠÞǺȨǎȵǎǺǰǎǰǂҠéɛȨȵƩǮҠѤcÞéѥҠơƩɔǎƚƩщҠǎǰҠƚǺǰǟȽǰƚȵǎǺǰҠɕǎȵǉҠ
ȝǉǺȵǺǂȠžȝǉȨшҠ9ǎǺȵǺȝƩȨҠȝȠƩȨƩǰȵҠɕƩȠƩҠǎơƩǰȵǎʭƩơщҠžǰơҠƩɚȵƩǰȵȨҠɕƩȠƩҠǮžȝȝƩơҠ
ɕǎȵǉҠȵǉƩҠžǎơҠǺǁҠžƩȠǎžǥҠȝǉǺȵǺǂȠžȝǉȨҠžǰơҠȵǉƩҠǉžǰơѲǉƩǥơҠcÞéҠȠƩƚǺȠơƩȠшҠ ǰɛҠ
ǺȵǉƩȠҠǁƩžȵȽȠƩȨҠɕǎȵǉǎǰҠȵǉƩҠǎǰȵƩȠȵǎơžǥҠɥǺǰƩҠɕƩȠƩҠžǥȨǺҠǰǺȵƩơҠǎǰƚǥȽơǎǰǂҠžǰɛҠ
ȝǺȵƩǰȵǎžǥҠǉžƙǎȵžȵȨѕȨȝƩƚǎƩȨҠǺǁҠƚǺǰȨƩȠɔžȵǎǺǰҠǎǮȝǺȠȵžǰƚƩш 

υшτшυτ oǰҠ ȨƩơǎǮƩǰȵžȠɛҠ žȠƩžȨщҠ ơǎǂѲǺɔƩȠȨҠɕƩȠƩҠ žǥȨǺҠ ƚǺǰơȽƚȵƩơҠȵǺҠ žȨȨƩȨȨҠ žǰɛҠ
ǎǰǁžȽǰžǥҠžȨȨƩǮƙǥžǂƩȨҠɕǎȵǉǎǰҠȵǉƩҠȨƩơǎǮƩǰȵшҠöǉƩҠȝȠǺƚƩơȽȠƩҠǎǰɔǺǥɔƩơҠȵǉƩҠ
ƚǺǥǥƩƚȵǎǺǰҠǺǁҠǁǺȽȠҠȨȝžơƩѲǥǺžơȨҠѤžȝȝȠǺɚǎǮžȵƩǥɛҠςшςτ ǮτѥҠǺǁҠȨƩơǎǮƩǰȵҠơȽǂҠȵǺҠ
žҠơƩȝȵǉҠǺǁҠτςҠѲҠτχ ƚǮщҠɕǉǎƚǉҠɕƩȠƩҠȵǉƩǰҠȨǎƩɔƩơшҠ ǥǥҠǮžƚȠǺǁžȽǰžҠȝȠƩȨƩǰȵҠ
ɕƩȠƩҠǎơƩǰȵǎʭƩơҠȵǺҠȵǉƩҠǥǺɕƩȨȵҠȵžɚǺǰǺǮǎƚҠǥƩɔƩǥҠȝǺȨȨǎƙǥƩҠǎǰҠȵǉƩҠʭƩǥơҠžǰơҠ
ƩǰȽǮƩȠžȵƩơҠǺǰҠȨǎȵƩшҠҠȵǺȵžǥҠǺǁҠσυҠơǎǂѲǺɔƩȠȨҠɕƩȠƩҠƚǺǰơȽƚȵƩơҠǎǰҠȨƩơǎǮƩǰȵžȠɛҠ
žȠƩžȨҠǺǁҠȵǉƩҠȨǉǺȠƩш 

AžȵžҠžǰžǥɛȨǎȨ 

éŧşƌƬŧƮǳЪ:ƇļǞļŘǳŧǞƌǦǳƌŘǦЪƮļƣșǦƌǦ 

υшτшυυ öǉƩҠÞé ҠơžȵžҠɕƩȠƩҠƚžȵƩǂǺȠǎȨƩơҠȽȨǎǰǂҠȵǉƩҠbǺǥǢҠƚǥžȨȨǎʭƚžȵǎǺǰҠɕǉǎƚǉҠǂȠǺȽȝȨҠ
ȝžȠȵǎƚǥƩȨҠǎǰȵǺҠȵǉȠƩƩҠȨǎɥƩҠƚžȵƩǂǺȠǎƩȨъҠǮȽơҠѤȽȝҠȵǺҠςшςψτχҠǮǮѥщҠȨžǰơҠѤӝςшςψτχҠ
žǰơҠӞτҠǮǮѥҠžǰơҠǂȠžɔƩǥҠѤӝτҠǮǮѥшҠöǉƩҠȠƩǥžȵǎɔƩҠȝȠǺȝǺȠȵǎǺǰҠǺǁҠƩžƚǉҠɕžȨҠȽȨƩơҠ
ȵǺҠžȨƚȠǎƙƩҠȵǉƩҠȨƩơǎǮƩǰȵҠȵǺҠǺǰƩҠǺǁҠσχҠƚǥžȨȨƩȨҠѤƩшǂшҠȨǥǎǂǉȵǥɛҠǂȠžɔƩǥǥɛҠȨžǰơщҠ
ǮȽơơɛҠȨžǰơҠƩȵƚшѥҠѤbǺǥǢщҠσϋχφыҠ¤ǺǰǂщҠτςςψѥшҠöǉƩȨƩҠƚǥžȨȨǎʭƚžȵǎǺǰȨҠɕƩȠƩҠȵǉƩǰҠ
ȽȨƩơҠȵǺҠơƩȨƚȠǎƙƩҠȵǉƩҠơžȵžҠǎǰҠȵǉƩҠžǰžǥɛȨǎȨшҠöǉƩҠbǺǥǢҠžǰơҠĕžȠơҠȨǺȠȵǎǰǂҠ
ƚǺƩʫƚǎƩǰȵҠѤbǺǥǢҠžǰơҠĕžȠơщҠσϋχωѥҠɕžȨҠžǥȨǺҠȽȨƩơҠȵǺҠơƩȨƚȠǎƙƩҠȵǉƩҠȨƩơǎǮƩǰȵҠ
ơžȵžшҠöǉƩҠ bǺǥǢҠ žǰơҠĕžȠơҠ ȨǺȠȵǎǰǂҠƚǺƩʫƚǎƩǰȵҠ ơƩȨƚȠǎƙƩȨҠȵǉƩҠ ƩɚȵƩǰȵҠ ǺǁҠ
ơƩɔǎžȵǎǺǰҠǁȠǺǮҠ ǥǺǂǰǺȠǮžǥǎȵɛҠ ǺǁҠȵǉƩҠ ȝžȠȵǎƚǥƩҠ ȨǎɥƩҠ ơǎȨȵȠǎƙȽȵǎǺǰҠ ѤǎшƩшҠȵǉƩҠ
ɔžȠǎžȵǎǺǰҠǎǰҠȝžȠȵǎƚǥƩҠȨǎɥƩҠɕǎȵǉҠžҠȨžǮȝǥƩѥш 

éŧşƌƬŧƮǳЪ:ƇŧƬƌǦǳǞșЪƮļƣșǦƌǦ 

υшτшυφ öǉƩҠȠƩȨȽǥȵȨҠǺǁҠȵǉƩҠȨƩơǎǮƩǰȵҠƚǉƩǮǎȨȵȠɛҠžǰžǥɛȨǎȨҠɕƩȠƩҠƚǺǮȝžȠƩơҠȵǺҠȵǉƩҠ
®žȠǎǰƩҠ éƚǺȵǥžǰơҠ ƚȵǎǺǰҠ ¤ƩɔƩǥȨҠ Ѥ ¤ȨѥҠ Ѥ®žȠǎǰƩҠ éƚǺȵǥžǰơщҠ τςσωѥшҠ ®žȠǎǰƩҠ
éƚǺȵǥžǰơҠ ƚȵǎǺǰҠ¤ƩɔƩǥҠσҠѤ ¤σѥҠžǰơҠ ƚȵǎǺǰҠ¤ƩɔƩǥҠτҠѤ ¤τѥҠžȠƩҠȵǉȠƩȨǉǺǥơȨҠɕǉǎƚǉҠ
ǂǎɔƩҠžǰҠǎǰơǎƚžȵǎǺǰҠǺǁҠǉǺɕҠȨȽǎȵžƙǥƩҠȵǉƩҠȨƩơǎǮƩǰȵȨҠžȠƩҠǁǺȠҠơǎȨȝǺȨžǥҠžȵҠȨƩžшҠ
:ǺǰȵžǮǎǰžǰȵҠǥƩɔƩǥȨҠɕǉǎƚǉҠžȠƩҠƙƩǥǺɕҠ ¤σҠžȠƩҠǺǁҠǰǺҠƚǺǰƚƩȠǰҠžǰơҠžȠƩҠȽǰǥǎǢƩǥɛҠ
ȵǺҠǎǰʮȽƩǰƚƩҠȵǉƩҠǮžȠǎǰƩҠǥǎƚƩǰȨǎǰǂҠơƩƚǎȨǎǺǰҠɕǉǎǥƩҠȵǉǺȨƩҠžƙǺɔƩҠ ¤τҠžȠƩҠ
ƚǺǰȨǎơƩȠƩơҠȽǰȨȽǎȵžƙǥƩҠǁǺȠҠơǎȨȝǺȨžǥҠžȵҠȨƩžшҠöǉǺȨƩҠƙƩȵɕƩƩǰҠ ¤σҠžǰơҠ ¤τҠ
ȠƩȟȽǎȠƩҠǁȽȠȵǉƩȠҠƚǺǰȨǎơƩȠžȵǎǺǰҠƙƩǁǺȠƩҠžҠǮžȠǎǰƩҠǥǎƚƩǰȨǎǰǂҠơƩƚǎȨǎǺǰҠƚžǰҠƙƩҠ
ǮžơƩш 

υшτшυχ öǉƩҠ:žǰžơǎžǰҠéƩơǎǮƩǰȵҠàȽžǥǎȵɛҠcȽǎơƩǥǎǰƩȨҠѤ:éàcѥҠѤ:žǰžơǎžǰҠ:ǺȽǰƚǎǥҠǺǁҠ
®ǎǰǎȨȵƩȠȨҠǺǁҠȵǉƩҠKǰɔǎȠǺǰǮƩǰȵщҠτςςσѥҠȵǉȠƩȨǉǺǥơȨҠǂǎɔƩҠžǰҠǎǰơǎƚžȵǎǺǰҠǺǁҠȵǉƩҠ
ơƩǂȠƩƩҠǺǁҠƚǺǰȵžǮǎǰžȵǎǺǰҠžǰơҠȵǉƩҠǥǎǢƩǥɛҠǎǮȝžƚȵҠǺǰҠǮžȠǎǰƩҠƩƚǺǥǺǂɛшҠbǺȠҠƩžƚǉҠ
ƚǺǰȵžǮǎǰžǰȵщҠȵǉƩҠǂȽǎơƩǥǎǰƩȨҠȝȠǺɔǎơƩҠžҠöǉȠƩȨǉǺǥơҠKʪƩƚȵҠ¤ƩɔƩǥҠѤöK¤ѥщҠɕǉǎƚǉҠ
ǎȨҠȵǉƩҠǮǎǰǎǮžǥҠƩʪƩƚȵҠȠžǰǂƩҠžȵҠɕǉǎƚǉҠžơɔƩȠȨƩҠƩʪƩƚȵȨҠȠžȠƩǥɛҠǺƚƚȽȠҠžǰơҠžҠ
ÞȠǺƙžƙǥƩҠKʪƩƚȵҠ¤ƩɔƩǥҠѤÞK¤ѥщҠɕǉǎƚǉҠǎȨҠȵǉƩҠȝȠǺƙžƙǥƩҠƩʪƩƚȵҠȠžǰǂƩҠɕǎȵǉǎǰҠ
ɕǉǎƚǉҠžơɔƩȠȨƩҠƩʪƩƚȵȨҠǁȠƩȟȽƩǰȵǥɛҠǺƚƚȽȠшҠbǺȠҠÞ jȨщҠȵǉƩҠƙƩȨȵҠƩȨȵǎǮžȵƩȨҠǺǁҠ
ȵǉƩҠȝǺȵƩǰȵǎžǥҠȵǺɚǎƚǎȵɛҠǺǁҠǮžȠǎǰƩҠȨƩơǎǮƩǰȵȨҠžȠƩҠKʪƩƚȵȨҠážǰǂƩҠ¤ǺɕҠѤKá¤ѥҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσψ 
 

žǰơҠKʪƩƚȵȨҠážǰǂƩҠ®ƩơǎžǰҠѤKá®ѥҠƚǺǰƚƩǰȵȠžȵǎǺǰȨҠǁǺȠҠȵǺȵžǥҠǥǺɕҠǮǺǥƩƚȽǥžȠҠ
ɕƩǎǂǉȵщҠȵǺȵžǥҠǉǎǂǉҠǮǺǥƩƚȽǥžȠҠɕƩǎǂǉȵҠžǰơҠȵǺȵžǥҠÞ jȨҠѤ°ƩʪщҠτςςφѥшҠöǉƩȨƩҠ
ȵǉȠƩȨǉǺǥơȨҠɕƩȠƩҠȽȨƩơҠǁǺȠҠƚǺǮȝžȠǎȨǺǰҠɕǎȵǉҠȵǉƩҠȠƩȨȽǥȵȨҠǺǁҠȵǉƩҠȨƩơǎǮƩǰȵҠ
ƚǉƩǮǎȨȵȠɛҠžǰžǥɛȨǎȨшҠ 

®ļŘǞƸſļǻƮļƣЪļƮļƣșǦƌǦ 

AļǳļЪǞļǳƌƸƮļƣƌǦļǳƌƸƮ 

υшτшυψ öǉƩҠƙƩǰȵǉǎƚҠǎǰǁžȽǰžǥҠžǰơҠƩȝǎǁžȽǰžǥҠѤAAĔҠžǰơҠƩȝǎǁžȽǰžǥҠƚǺǮȝǺǰƩǰȵҠǺǁҠǂȠžƙҠ
ȨžǮȝǥƩȨҠƚǺǮƙǎǰƩơѥҠơžȵžȨƩȵȨҠɕƩȠƩҠǉžǰơǥƩơҠžȨҠƙǺȵǉҠȽǰȵȠžǰȨǁǺȠǮƩơҠžǰơҠ
ȵȠžǰȨǁǺȠǮƩơҠȨƩȵȨщҠɕǎȵǉҠžҠȨȟȽžȠƩҠȠǺǺȵҠȵȠžǰȨǁǺȠǮžȵǎǺǰҠȽȨƩơҠȵǺҠơǺɕǰѲɕƩǎǂǉȵҠ
ȵǉƩҠȨȝƩƚǎƩȨҠɕǎȵǉҠȵǉƩҠǉǎǂǉƩȨȵҠžƙȽǰơžǰƚƩȨҠǁǺȠҠǮȽǥȵǎɔžȠǎžȵƩҠƚǺǮǮȽǰǎȵɛҠ
žǰžǥɛȨǎȨшҠöǉƩҠžǰžǥɛȨǎȨҠǺǁҠȵǉƩҠǎǰǁžȽǰžǥҠƚǺǮǮȽǰǎȵɛҠɕžȨҠǮžơƩҠȽȨǎǰǂҠȵǉƩҠ
ƩǰȽǮƩȠžȵƩơҠȵžɚžҠǺǰǥɛҠơžȵžȨƩȵҠȵǺҠžɔǺǎơҠȨǢƩɕǎǰǂҠȵǉƩҠȠƩȨȽǥȵȨҠɕǎȵǉҠȵǉƩҠ
ƩǰƚȠȽȨȵǎǰǂѕƚǺǥǺǰǎžǥҠȵžɚžҠȠƩƚǺȠơƩơҠžȨҠ҃ȝȠƩȨƩǰȵ҄ыҠȵǉƩȨƩҠȵžɚžҠɕƩȠƩҠƚǺǮƙǎǰƩơҠ
ɕǎȵǉҠȵǉƩҠAAĔҠơžȵžҠȵǺҠȝȠǺơȽƚƩҠȵǉƩҠƩȝǎǁžȽǰžǥҠơžȵžȨƩȵщҠɕǉǎƚǉҠɕžȨҠžǰžǥɛȨƩơҠ
ȨƩȝžȠžȵƩǥɛш 

υшτшυω  ȽɔƩǰǎǥƩȨҠȠƩȝȠƩȨƩǰȵƩơҠǺǰǥɛҠžҠȨǮžǥǥҠȝȠǺȝǺȠȵǎǺǰҠǺǁҠȵǉƩҠȨžǮȝǥƩơҠȝǺȝȽǥžȵǎǺǰҠ
žǰơҠȵǉƩҠơžȵžȨƩȵҠɕǎȵǉҠžǰơҠɕǎȵǉǺȽȵҠǟȽɔƩǰǎǥƩȨҠǎǰƚǥȽơƩơҠɕƩȠƩҠǰǺȵҠȨǎǂǰǎʭƚžǰȵǥɛҠ
ơǎʪƩȠƩǰȵҠѤȨǎǂǰǎʭƚžǰƚƩҠӛҠςшσӰѥшҠöǉƩȠƩǁǺȠƩщҠǟȽɔƩǰǎǥƩҠơžȵžҠɕƩȠƩҠǎǰƚǥȽơƩơҠǎǰҠ
ȵǉƩҠžǰžǥɛȨǎȨҠȵǺҠƙƩȨȵҠƚǉžȠžƚȵƩȠǎȨƩҠȵǉƩҠǉžƙǎȵžȵȨҠȝȠƩȨƩǰȵш 

υшτшυϊ :ǺǥǺǰǎžǥѕƩǰƚȠȽȨȵǎǰǂҠȵžɚžҠɕǎȵǉǎǰҠȵǉƩҠǂȠžƙҠȨžǮȝǥƩȨщҠɕǉǎƚǉҠɕƩȠƩҠȠƩƚǺȠơƩơҠ
ǺǰǥɛҠ žȨҠ ȝȠƩȨƩǰȵщҠ ɕƩȠƩҠ ƚǺǮƙǎǰƩơҠ ɕǎȵǉҠ ȵǉƩҠ AAĔҠ ơžȵžҠ žǰơҠ ǂǎɔƩǰҠ žǰҠ
žƙȽǰơžǰƚƩҠǺǁҠσҠ ǺȠҠςҠȠƩȨȝƩƚȵǎɔƩǥɛҠȵǺҠƩǰžƙǥƩҠȵǉƩǮҠȵǺҠƙƩҠǎǰƚǥȽơƩơҠ ǎǰҠ
ǮȽǥȵǎɔžȠǎžȵƩҠ žǰžǥɛȨǎȨҠɕǎȵǉҠ ȵǉƩҠ AAĔҠ ơžȵžшҠĕǎȵǉǎǰҠ ȵǉƩҠ AAĔҠ ơžȵžщҠ ȵžɚžҠ
ȠƩƚǺȠơƩơҠ žȨҠ ȝƩȠƚƩǰȵžǂƩҠ ƚǺɔƩȠҠ ɕƩȠƩҠ žǥȨǺҠ ȵȠžǰȨǁǺȠǮƩơҠ ǎǰȵǺҠ
ȝȠƩȨƩǰƚƩѕžƙȨƩǰƚƩҠơžȵžҠǁǺȠҠžǰžǥɛȨǎȨшҠ 

υшτшυϋ ĕǎȵǉǎǰҠƙǺȵǉҠơžȵžȨƩȵȨщҠžǥǥҠʭȨǉҠȨȝƩƚǎƩȨҠɕƩȠƩҠȠƩǮǺɔƩơҠȝȠǎǺȠҠȵǺҠžǰžǥɛȨǎȨҠžǰơҠ
žȠƩҠơǎȨƚȽȨȨƩơҠȨƩȝžȠžȵƩǥɛҠɕǎȵǉǎǰҠĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠȝȝƩǰơǎɚҠσςшσъҠbǎȨǉҠ
žǰơҠéǉƩǥǥʭȨǉҠKƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵшҠ 

ýƮƌȒļǞƌļǳŧЪƮļƣșǦƌǦ 

υшτшφς öǉƩҠȽǰȵȠžǰȨǁǺȠǮƩơҠǎǰǁžȽǰžǥҠơžȵžȨƩȵҠžǰơҠƩȝǎǁžȽǰžǥҠơžȵžȨƩȵҠɕƩȠƩҠƩžƚǉҠ
ȨȽǮǮžȠǎȨƩơҠȵǺҠǉǎǂǉǥǎǂǉȵҠȵǉƩҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠžǰơҠǰȽǮƙƩȠҠǺǁҠȵžɚžҠ
ȠƩƚǺȠơƩơшҠ ǰžǥɛȨǎȨҠ ɕžȨҠ žǥȨǺҠ ȽǰơƩȠȵžǢƩǰҠȵǺҠ ǎơƩǰȵǎǁɛҠ ȵǉƩҠ ȝƩȠƚƩǰȵžǂƩҠ
ƚǺǮȝǺȨǎȵǎǺǰҠǺǁҠȵǉƩҠǮžǟǺȠҠȵžɚǺǰǺǮǎƚҠǂȠǺȽȝȨҠɕǎȵǉǎǰҠƩžƚǉҠȨžǮȝǥǎǰǂҠȨȵžȵǎǺǰщҠ
ȵǉƩҠȝƩȠƚƩǰȵžǂƩҠƚǺǰȵȠǎƙȽȵǎǺǰҠǺǁҠƩžƚǉҠȵžɚǺǰǺǮǎƚҠǂȠǺȽȝҠȵǺҠȵǉƩҠȵǺȵžǥҠǰȽǮƙƩȠҠ
ǺǁҠȵžɚžҠžǰơҠȵǉƩҠȵǺȵžǥҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨш 

υшτшφσ éƩɔƩȠžǥҠȽǰǎɔžȠǎžȵƩҠǎǰơǎƚƩȨҠɕƩȠƩҠƚžǥƚȽǥžȵƩơҠǁǺȠҠƩžƚǉҠȨžǮȝǥƩҠȵǺҠǁȽȠȵǉƩȠҠ
ơƩȨƚȠǎƙƩҠȵǉƩҠȽǰȵȠžǰȨǁǺȠǮƩơҠǎǰǁžȽǰžǥҠžǰơҠƩȝǎǁžȽǰžǥҠơžȵžщҠǎǰƚǥȽơǎǰǂъҠéҠӛҠ
ǰȽǮƙƩȠҠǺǁҠȨȝƩƚǎƩȨыҠ°ҠӛҠžƙȽǰơžǰƚƩыҠ9ҠӛҠ9ǎǺǮžȨȨҠѤƙǥǺȵȵƩơҠɕƩȵҠɕƩǎǂǉȵыҠơҠӛҠ
®žȠǂžǥƩǁ҄ȨҠǎǰơƩɚҠǺǁҠáǎƚǉǰƩȨȨыҠ ҄ҠӛҠÞǎƩǥǺȽ҄ȨҠKɔƩǰǰƩȨȨҠǎǰơƩɚыҠj҄ҠӛҠéǉžǰǰǺǰѲ
ĕǎƩǰƩȠҠAǎɔƩȠȨǎȵɛҠǎǰơƩɚыҠʇҠӛҠéǎǮȝȨǺǰ҄ȨҠǎǰơƩɚҠǺǁҠAǺǮǎǰžǰƚƩш 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσω 
 

®ǻƣǳƌȒļǞƌļǳŧЪ:ƸƬƬǻƮƌǳșЪƮļƣșǦƌǦ 

υшτшφτ öǉƩҠƙƩǰȵǉǎƚҠǎǰǁžȽǰžǥҠǂȠžƙҠơžȵžҠžǰơҠƚǺǮƙǎǰƩơҠAAĔҠžǰơҠǂȠžƙҠƩȝǎǁžȽǰžǥҠơžȵžҠ
ɕƩȠƩҠžǰžǥɛȨƩơҠȽȨǎǰǂҠȵǉƩҠÞáo®KáҠɔψҠȨǺǁȵɕžȠƩҠѤ:ǥžȠǢƩҠžǰơҠcǺȠǥƩɛщҠτςςψѥшҠ 

υшτшφυ öǺҠ ơƩȵƩȠǮǎǰƩҠ ȵǉƩҠ ȠƩǥžȵǎɔƩҠ ȨǎǮǎǥžȠǎȵǎƩȨҠ ƙƩȵɕƩƩǰҠ ȨȵžȵǎǺǰȨщҠ ȵǉƩҠ ƙƩǰȵǉǎƚҠ
ǎǰǁžȽǰžǥҠ žǰơҠ ƩȝǎǁžȽǰžǥҠ ƚǺǮǮȽǰǎȵɛҠ ȨȵȠȽƚȵȽȠƩҠ ɕƩȠƩҠ ǎǰɔƩȨȵǎǂžȵƩơҠ ȽȨǎǰǂҠ
:¤ýéöKáҠ žǰžǥɛȨǎȨҠ ѤǉǎƩȠžȠƚǉǎƚžǥҠ žǂǂǥǺǮƩȠžȵǎɔƩҠ ƚǥȽȨȵƩȠǎǰǂѥшҠ éƩȝžȠžȵƩҠ
ǮȽǥȵǎɔžȠǎžȵƩҠžǰžǥɛȨƩȨҠɕƩȠƩҠȽǰơƩȠȵžǢƩǰҠǺǰҠȵǉƩҠǎǰǁžȽǰžǥҠžǰơҠƩȝǎǁžȽǰžǥҠ
ơžȵžȨƩȵȨщҠɕǎȵǉҠȵǉƩҠȨžǮƩҠǮƩȵǉǺơǺǥǺǂɛҠɕžȨҠȽȨƩơҠǁǺȠҠƙǺȵǉшҠéȝƩƚǎʭƚžǥǥɛщҠȵǉƩҠ
9ȠžɛҠ:ȽȠȵǎȨҠȨǎǮǎǥžȠǎȵɛҠƚǺƩʫƚǎƩǰȵҠɕžȨҠƚžǥƚȽǥžȵƩơҠȵǺҠžȨȨƩȨȨҠȵǉƩҠȨǎǮǎǥžȠǎȵɛҠǺǁҠ
ȨȵžȵǎǺǰȨҠ ƙžȨƩơҠ ǺǰҠ ȵǉƩҠ ȵžɚžҠ ȝȠƩȨƩǰȵшҠ öǉǎȨҠ ȝȠǺơȽƚƩơҠ žҠ ơƩǰơȠǺǂȠžǮҠ
ǎǰơǎƚžȵǎǰǂҠȵǉƩҠȠƩǥžȵǎǺǰȨǉǎȝȨҠƙƩȵɕƩƩǰҠȨȵžȵǎǺǰȨҠǂȠžȝǉǎƚžǥǥɛщҠƙžȨƩơҠǺǰҠȵǉƩҠ
ȨǎǮǎǥžȠǎȵɛҠǮžȵȠǎɚҠžǰơҠȽȨƩơҠžҠéǎǮǎǥžȠǎȵɛҠÞȠǺʭǥƩҠѤéo®Þá»bѥҠȵƩȨȵҠѤžȵҠžҠχӰҠ
ȨǎǂǰǎʭƚžǰƚƩҠǥƩɔƩǥѥҠȵǺҠȵƩȨȵҠɕǉƩȵǉƩȠҠȵǉƩҠơǎʪƩȠƩǰƚƩȨҠƙƩȵɕƩƩǰҠȵǉƩҠǎơƩǰȵǎʭƩơҠ
ƚǥȽȨȵƩȠȨҠɕƩȠƩҠȨǎǂǰǎʭƚžǰȵш 

υшτшφφ éǎǮǎǥžȠǎȵɛҠÞƩȠƚƩǰȵžǂƩȨҠѤéo®ÞKáѥҠžǰžǥɛȨƩȨҠɕƩȠƩҠȨȽƙȨƩȟȽƩǰȵǥɛҠȽǰơƩȠȵžǢƩǰҠ
ǺǰҠȵǉƩҠȨƩȝžȠžȵƩҠǎǰǁžȽǰžǥҠžǰơҠƩȝǎǁžȽǰžǥҠơžȵžȨƩȵȨҠȵǺҠǎơƩǰȵǎǁɛҠɕǉǎƚǉҠȨȝƩƚǎƩȨҠ
ƙƩȨȵҠƩɚȝǥžǎǰƩơҠȵǉƩҠȨǎǮǎǥžȠǎȵɛҠɕǎȵǉǎǰҠǂȠǺȽȝȨҠžǰơҠȵǉƩҠơǎȨȨǎǮǎǥžȠǎȵɛҠƙƩȵɕƩƩǰҠ
ǂȠǺȽȝȨҠǎơƩǰȵǎʭƩơҠǎǰҠȵǉƩҠ:¤ýéöKáҠžǰžǥɛȨǎȨшҠöǉƩҠȨǎǮǎǥžȠǎȵɛҠǮžȵȠǎƚƩȨҠɕƩȠƩҠ
žǥȨǺҠȽȨƩơҠȵǺҠȝȠǺơȽƚƩҠ®ȽǥȵǎѲAǎǮƩǰȨǎǺǰžǥҠéƚžǥǎǰǂҠѤ®AéѥҠǺȠơǎǰžȵǎǺǰҠȝǥǺȵȨҠȵǺҠ
ȨǉǺɕщҠǺǰҠžҠȵɕǺҠǺȠҠȵǉȠƩƩѲơǎǮƩǰȨǎǺǰžǥҠȠƩȝȠƩȨƩǰȵžȵǎǺǰщҠȵǉƩҠȠƩǥžȵƩơǰƩȨȨҠǺǁҠ
ȵǉƩҠƚǺǮǮȽǰǎȵǎƩȨҠѤžȵҠƩžƚǉҠȨǎȵƩѥҠȵǺҠǺǰƩҠžǰǺȵǉƩȠшҠbȽǥǥҠǮƩȵǉǺơȨҠǁǺȠҠȵǉƩҠ
žȝȝǥǎƚžȵǎǺǰҠǺǁҠƙǺȵǉҠȵǉƩҠǉǎƩȠžȠƚǉǎƚžǥҠƚǥȽȨȵƩȠǎǰǂҠžǰơҠȵǉƩҠ®AéҠžǰžǥɛȨǎȨҠžȠƩҠ
ǂǎɔƩǰҠǎǰҠ:ǥžȠǢƩҠŧǳЪļƣϒҠѤτςσφѥшҠ 

9ƌƸǳƸǛŧЪļƣƣƸŘļǳƌƸƮ 

υшτшφχ öǉƩҠȠƩȨȽǥȵȨҠǺǁҠȵǉƩҠ:¤ýéöKáҠžǰžǥɛȨƩȨҠžǰơҠžȨȨǺƚǎžȵƩơҠéo®ÞKáҠǺȽȵȝȽȵȨҠɕƩȠƩҠ
ȠƩɔǎƩɕƩơҠ žǥǺǰǂȨǎơƩҠ ȵǉƩҠ ȠžɕщҠ ȽǰȵȠžǰȨǁǺȠǮƩơҠ ơžȵžҠ ȵǺҠ žȨȨǎǂǰҠ ƙǎǺȵǺȝƩȨҠ
žƚƚǺȠơǎǰǂҠȵǺҠȵǉƩҠ®žȠǎǰƩҠjžƙǎȵžȵҠ:ǥžȨȨǎʭƚžȵǎǺǰҠǁǺȠҠ9ȠǎȵžǎǰҠžǰơҠoȠƩǥžǰơҠ
ȨɛȨȵƩǮҠѤ:ǺǰǰǺȠҠŧǳЪļƣϒϓҠτςςφѥшҠýȨǎǰǂҠȵǉƩҠǎơƩǰȵǎʭƩơҠƚǥȽȨȵƩȠȨщҠȨƩɔƩȠžǥҠȨǎȵƩȨҠ
ɕǎȵǉǎǰҠžҠƚǥȽȨȵƩȠҠžǰơщҠɕǉƩȠƩҠžȝȝȠǺȝȠǎžȵƩҠȨƩɔƩȠžǥҠƚǥȽȨȵƩȠȨщҠɕƩȠƩҠžȨȨǎǂǰƩơҠȵǺҠ
žҠȨǎǰǂǥƩҠƙǎǺȵǺȝƩщҠƙžȨƩơҠǺǰҠȠƩǥžȵƩơǰƩȨȨҠžǰơҠȝȠƩȨƩǰƚƩҠǺǁҠǢƩɛҠǎǰơǎƚžȵǺȠҠ
ȨȝƩƚǎƩȨҠǁǺȠҠžҠȝžȠȵǎƚȽǥžȠҠƙǎǺȵǺȝƩшҠöǉƩҠʭǰžǥҠƙǎǺȵǺȝƩȨҠɕƩȠƩҠȝǥǺȵȵƩơҠǺɔƩȠҠȵǉƩҠ
ȠƩȨȽǥȵȨҠǺǁҠȵǉƩҠǂƩǺȝǉɛȨǎƚžǥҠȨȽȠɔƩɛҠǁǺȠҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ
öǉƩҠǂƩǺȝǉɛȨǎƚžǥҠơžȵžҠѤǎшƩшҠȨƩơǎǮƩǰȵҠƚǥžȨȨǎʭƚžȵǎǺǰҠžǰơҠȨƩžƙƩơҠǁƩžȵȽȠƩȨѥҠ
ɕƩȠƩҠȽȨƩơҠȵǺҠǮžȝҠȵǉƩҠơǎȨȵȠǎƙȽȵǎǺǰщҠƩɚȵƩǰȵҠžǰơҠƙǺȽǰơžȠǎƩȨҠǺǁҠƩžƚǉҠƙǎǺȵǺȝƩҠ
ȠƩȨȽǥȵǎǰǂҠǎǰҠȵǉƩҠǂƩǰƩȠžȵǎǺǰҠǺǁҠžҠƙǎǺȵǺȝƩҠǮžȝшҠöǉƩҠǎǰǁžȽǰžǥҠžǰơҠƩȝǎǁžȽǰžǥҠ
ƙǎǺȵǺȝƩҠžǥǥǺƚžȵǎǺǰȨҠɕƩȠƩҠƚǺǮƙǎǰƩơҠȵǺҠȝȠǺɔǎơƩҠžҠʭǰžǥҠƚǺǮƙǎǰƩơҠƙǎǺȵǺȝƩҠ
Ǯžȝш 

jžƙǎȵžȵҠžǰžǥɛȨǎȨ 

υшτшφψ öǉƩҠAAĔҠɕžȨҠơƩȝǥǺɛƩơҠȝȠǎǺȠҠȵǺҠȵǉƩҠơƩȝǥǺɛǮƩǰȵҠǺǁҠȵǉƩҠǂȠžƙҠžȵҠƩɔƩȠɛҠ
ƚǺǮƙǎǰƩơҠǂȠžƙѕAAĔҠȨžǮȝǥƩҠǥǺƚžȵǎǺǰҠȵǺҠơƩȵƩȠǮǎǰƩҠɕǉƩȵǉƩȠҠ ǰǰƩɚҠoҠȠƩƩǁҠ
ɕžȨҠȝȠƩȨƩǰȵщҠȨȽƚǉҠȵǉžȵҠǂȠžƙҠȨžǮȝǥǎǰǂҠƚǺȽǥơҠƙƩҠžɔǺǎơƩơҠǎǰҠȵǉƩȨƩҠžȠƩžȨшҠ
éƩɔƩǰҠǂȠžƙҠȨȵžȵǎǺǰȨҠɕƩȠƩҠȠƩǮǺɔƩơҠǁȠǺǮҠȵǉƩҠǂȠžƙҠȨžǮȝǥǎǰǂҠȨƚǺȝƩҠǁǺǥǥǺɕǎǰǂҠ
žǰҠǎǰǎȵǎžǥҠȠƩɔǎƩɕҠǺǁҠȵǉƩҠȨƩžƙƩơҠǎǮžǂƩȠɛҠѤK°ĔѺςςυщҠςςωщҠςςϊщҠςςϋщҠςτσщҠςττщҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσϊ 
 

žǰơҠςυϊѥҠơȽƩҠȵǺҠȵǉƩҠȝȠƩȨƩǰƚƩҠǺǁҠȠǺƚǢɛҠȨȽƙȨȵȠžȵƩȨҠǮƩžǰǎǰǂҠȵǉƩȨƩҠžȠƩžȨҠ
ɕƩȠƩҠȽǰȨȽǎȵžƙǥƩҠǁǺȠҠǂȠžƙҠȨžǮȝǥǎǰǂшҠ 

éǳƸƮșЪáŧŧſЪ ǦǦŧǦǦƬŧƮǳ 

υшτшφω ĕǉƩȠƩҠƚǺžȠȨƩѕȨȵǺǰɛҠžǰơѕǺȠҠȠǺƚǢɛҠȨȽƙȨȵȠžȵƩҠɕžȨҠǺƙȨƩȠɔƩơҠǎǰҠȵǉƩҠAAĔҠ
ǁǺǺȵžǂƩҠǺǁҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠȠƩžщҠžҠȨȵǺǰɛҠȠƩƩǁҠžȨȨƩȨȨǮƩǰȵҠ
žƚƚǺȠơǎǰǂҠȵǺҠȵǉƩҠžȝȝȠǺȝȠǎžȵƩҠǂȽǎơžǰƚƩҠѤoȠɔǎǰǂщҠτςςϋыҠcǺǥơǎǰǂҠŧǳЪļƣшщҠτςτςѥҠ
ɕžȨҠȽǰơƩȠȵžǢƩǰҠȵǺҠơƩȵƩȠǮǎǰƩҠǎǁҠȨȵǺǰɛҠȠƩƩǁҠɕžȨҠȝȠƩȨƩǰȵшҠöǉƩҠžȨȨƩȨȨǮƩǰȵҠ
ƚǺǮȝȠǎȨƩơҠžҠǮƩžȨȽȠƩҠǺǁҠƩǥƩɔžȵǎǺǰҠžǰơҠȝžȵƚǉǎǰƩȨȨщҠžǰơҠƩɚȵƩǰȵҠɕǉƩȠƩҠ
ȝǺȨȨǎƙǥƩщҠžȨҠǺȽȵǥǎǰƩơҠǎǰҠöžƙǥƩҠυшφшҠöǉƩҠȨƚǺȠǎǰǂҠȨɛȨȵƩǮҠȝȠǺȝǺȨƩơҠƙɛҠoȠɔǎǰǂҠ
ѤτςςϋѥҠžǰơҠȵǉƩҠ҃ȠƩƩʭǰƩȨȨ҄ҠǮžȵȠǎɚҠơƩȨƚȠǎƙƩơҠǎǰҠ ƩǰǢǎǰȨҠŧǳЪļƣϒЪѤτςσχѥҠɕƩȠƩҠ
ȽȨƩơҠ ȵǺҠ ǎǰȵƩȠȝȠƩȵҠ ȵǉƩҠ ҃ȠƩƩʭǰƩȨȨ҄Ҡ ǺǁҠ ȨȵǺǰɛҠ ǁƩžȵȽȠƩȨҠѤöžƙǥƩҠυшφѥшҠöǉƩҠ
ƚǺǰƚǥȽȨǎǺǰҠ ǺǁҠȵǉƩҠ oȠɔǎǰǂҠ ѤτςςϋѥҠ ǂȽǎơžǰƚƩҠɕžȨҠȵǉžȵҠ žҠ ȠƩƩǁҠ ȨǉǺȽǥơҠ ƙƩҠ
ƩǥƩɔžȵƩơҠžƙǺɔƩҠȵǉƩҠȨƩžҠʮǺǺȠщҠǉžɔƩҠžǰҠžȠƩžҠǺǁҠžȵҠǥƩžȨȵҠτχ ǮτҠžǰơҠǉžɔƩҠžҠ
ƚǺǮȝǺȨǎȵǎǺǰҠǺǁҠǰǺҠǥƩȨȨҠȵǉžǰҠσςӰҠƚǺɔƩȠžǂƩҠǺǁҠȵǉƩҠȨƩžƙƩơҠѤoȠɔǎǰǂщҠτςςϋѥшҠ
oȠɔǎǰǂҠѤτςςϋѥҠžǥȨǺҠȠƩƚǺǮǮƩǰơƩơҠȵǉžȵщҠɕǉƩǰҠơƩȵƩȠǮǎǰǎǰǂҠɕǉƩȵǉƩȠҠžǰҠžȠƩžҠ
ǺǁҠȵǉƩҠȨƩžƙƩơҠȨǉǺȽǥơҠƙƩҠƚǺǰȨǎơƩȠƩơҠžȨҠ ǰǰƩɚҠoҠȨȵǺǰɛҠȠƩƩǁщҠǎǁҠžҠ҃ǥǺɕ҄ҠǎȨҠ
ȨƚǺȠƩơҠǎǰҠžǰɛҠǺǁҠȵǉƩҠǁǺȽȠҠƚǉžȠžƚȵƩȠǎȨȵǎƚȨҠѤƚǺǮȝǺȨǎȵǎǺǰщҠƩǥƩɔžȵǎǺǰщҠƩɚȵƩǰȵҠ
ǺȠҠƙǎǺȵžѥщҠȵǉƩǰҠžҠȨȵȠǺǰǂҠǟȽȨȵǎʭƚžȵǎǺǰҠɕǺȽǥơҠƙƩҠȠƩȟȽǎȠƩơҠǁǺȠҠȵǉǎȨҠžȠƩžҠȵǺҠƙƩҠ
ƚǺǰȨǎơƩȠƩơҠžȨҠƚǺǰȵȠǎƙȽȵǎǰǂҠȵǺҠȵǉƩҠ®žȠǎǰƩҠKȽȠǺȝƩžǰҠéǎȵƩȨҠɕǎȵǉҠȟȽžǥǎǁɛǎǰǂҠ
ȠƩƩǁҠǁƩžȵȽȠƩȨшҠcǺǥơǎǰǂҠŧǳЪļƣϒҠѤτςτςѥҠȝȠǺɔǎơƩȨҠǁȽȠȵǉƩȠҠǂȽǎơžǰƚƩҠǺǰҠȵǉƩҠ
ǎǰȵƩȠȝȠƩȵžȵǎǺǰҠǺǁҠȵǉƩҠǂȽǎơžǰƚƩҠȨƩȵҠǺȽȵҠǎǰҠoȠɔǎǰҠѤτςςϋѥҠžǰơҠǉžȨҠȵǉƩȠƩǁǺȠƩҠ
ƙƩƩǰҠȠƩɔǎƩɕƩơҠžǥǺǰǂȨǎơƩҠoȠɔǎǰǂҠѤτςςϋѥшҠ 

υшτшφϊ ĕǉƩȠƩҠƙƩơȠǺƚǢҠɕžȨҠǺƙȨƩȠɔƩơҠǎǰҠȵǉƩҠAAĔҠǁǺǺȵžǂƩщҠžҠȠǺƚǢɛҠȠƩƩǁҠžȨȨƩȨȨǮƩǰȵҠ
ɕžȨҠȽǰơƩȠȵžǢƩǰшҠýǰǥǎǢƩҠȨȵǺǰɛҠȠƩƩǁщҠȵǉƩȠƩҠǎȨҠǥǎȵȵǥƩҠǂȽǎơžǰƚƩҠǁǺȠҠƚǥžȨȨǎǁɛǎǰǂҠ
ƙƩơȠǺƚǢҠȠƩƩǁшҠöǉƩҠƩǥƩɔžȵǎǺǰҠžȨȨƩȨȨǮƩǰȵҠƚȠǎȵƩȠǎžҠơǺҠǰǺȵҠžȝȝǥɛҠȵǺҠƙƩơȠǺƚǢҠ
ȠƩƩǁыҠƙƩơȠǺƚǢҠȠƩƩǁҠɕžȨҠȵǉƩȠƩǁǺȠƩҠžȨȨƩȨȨƩơҠǺǰҠƚǺɔƩȠҠžǰơҠƩɚȵƩǰȵҠžǥǺǰƩщҠ
ȽȨǎǰǂҠȵǉƩҠȨžǮƩҠȵǉȠƩȨǉǺǥơȨҠžȨҠǁǺȠҠȨȵǺǰɛҠȠƩƩǁщҠǥǎȨȵƩơҠǎǰҠöžƙǥƩҠυшφшҠ 

öžƙǥƩҠυшφҠéȵǺǰɛҠáƩƩǁҠ ȨȨƩȨȨǮƩǰȵҠ®žȵȠǎɚҠѤƙžȨƩơҠǺǰҠoȠɔǎǰǂщҠτςςϋҠžǰơҠ ƩǰǢǎǰȨҠŧǳЪļƣϒщҠτςσχѥ 

:ǉžȠžƚȵƩȠǎȨȵǎƚ áƩȨƩǮƙǥžǰƚƩҠȵǺҠƙƩǎǰǂҠžҠȨȵǺǰɛҠȠƩƩǁ 

°ǺȵҠžҠȨȵǺǰɛҠ
ȠƩƩǁ 

¤Ǻɕ ®ƩơǎȽǮ jǎǂǉ 

:ǺǮȝǺȨǎȵǎǺǰҠѤӰҠ
ƚǺɔƩȠѥ 

ӞσςӰ σςӰҠȵǺҠφςӰҠ
®žȵȠǎɚҠ
ȨȽȝȝǺȠȵƩơ 

φςӰҠȵǺҠϋχӰ ӝϋχӰҠ:ǥžȨȵҠ
ȨȽȝȝǺȠȵƩơ 

°ǺȵƩȨъҠAǎžǮƩȵƩȠҠǺǁҠƚǺƙƙǥƩȨѕƙǺȽǥơƩȠȨҠƙƩǎǰǂҠǂȠƩžȵƩȠҠȵǉžǰҠψφ ǮǮшҠÞƩȠƚƩǰȵžǂƩҠƚǺɔƩȠҠȠƩǥžȵƩȨҠ
ȵǺҠžҠǮǎǰǎǮȽǮҠžȠƩžҠǺǁҠτχ ǮτшҠöǉǎȨҠ҃ƚǺǮȝǺȨǎȵǎǺǰ҄ҠƚǉžȠžƚȵƩȠǎȨȵǎƚҠžǥȨǺҠǎǰƚǥȽơƩȨҠ҃ȝžȵƚǉǎǰƩȨȨ҄шҠ 

KǥƩɔžȵǎǺǰ bǥžȵҠȨƩžƙƩơ ӞψφҠǮǮ ψφҠǮǮҠȵǺҠχҠǮ ӝχҠǮ 

°ǺȵƩȨъҠ®ǎǰǎǮȽǮҠǉƩǎǂǉȵҠѤψφ ǮǮѥҠȠƩǥžȵƩȨҠȵǺҠȵǉƩҠǮǎǰǎǮȽǮҠȨǎɥƩҠǺǁҠƚǺǰȨȵǎȵȽƩǰȵҠƚǺƙƙǥƩȨшҠöǉǎȨҠ
:ǉžȠžƚȵƩȠǎȨȵǎƚҠƚǺȽǥơҠžǥȨǺҠǎǰƚǥȽơƩҠ҃ơǎȨȵǎǰƚȵǰƩȨȨ҄ҠǁȠǺǮҠȵǉƩҠȨȽȠȠǺȽǰơǎǰǂҠȨƩžƙƩơшҠ°ǺȵƩҠȵǉžȵҠ
ȵɕǺҠȽǰǎȵȨҠѤǮǮҠžǰơҠǮѥҠžȠƩҠȽȨƩơҠǉƩȠƩшҠ 

KɚȵƩǰȵ ӞτχҠǮτ ӝτχҠǮτ 

9ǎǺȵž AǺǮǎǰžȵƩơҠ
ƙɛҠǎǰǁžȽǰžǥҠ
ȨȝƩƚǎƩȨ 

 ӝϊςӰҠǺǁҠȨȝƩƚǎƩȨҠ
ȝȠƩȨƩǰȵҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσϋ 
 

:ǉžȠžƚȵƩȠǎȨȵǎƚ áƩȨƩǮƙǥžǰƚƩҠȵǺҠƙƩǎǰǂҠžҠȨȵǺǰɛҠȠƩƩǁ 

°ǺȵҠžҠȨȵǺǰɛҠ
ȠƩƩǁ 

¤Ǻɕ ®ƩơǎȽǮ jǎǂǉ 

ƚǺǮȝǺȨƩơҠǺǁҠ
ƩȝǎǁžȽǰžǥҠȨȝƩƚǎƩȨ 

9ƌƸƀŧƮƌŘЪáŧŧſǦЪϾЪéļŗŧƣƣļǞƌļЪǦǛƌƮǻƣƸǦļ 

υшτшφϋ öǉƩҠ҉ȠƩƩʭǰƩȨȨ҉ҠȨƚžǥƩҠɕžȨҠȽȨƩơҠȵǺҠȟȽžǰȵǎǁɛҠéϒЪǦǛƌƮǻƣƸǦļҠȠƩƩǁȨщҠɕǉǎƚǉҠǎȨҠ
ƙžȨƩơҠǥžȠǂƩǥɛҠǺǰҠȠƩȨȽǥȵȨҠǺǁҠžǰҠǎǰȵƩȠѲžǂƩǰƚɛҠɕǺȠǢȨǉǺȝҠȠȽǰҠƙɛҠ °::ҠȵǺҠǉƩǥȝҠ
ơƩʭǰƩҠžǰơҠǮžǰžǂƩҠéϒЪǦǛƌƮǻƣƸǦļҠȠƩƩǁȨҠžǰơҠȠƩȝǺȠȵƩơҠǎǰҠcȽƙƙžɛҠѤτςςωѥшҠöǉǎȨҠ
ǂžɔƩҠžҠȠžǰǂƩҠǺǁҠƩǥƩɔžȵǎǺǰȨщҠžȠƩžҠƚǺɔƩȠžǂƩҠžǰơҠȝžȵƚǉǎǰƩȨȨҠǮƩȵȠǎƚȨҠžǂžǎǰȨȵҠ
ɕǉǎƚǉҠȵǺҠƚǺǮȝžȠƩҠȝǺȵƩǰȵǎžǥҠéϒЪǦǛƌƮǻƣƸǦļҠȠƩƩǁȨщҠɕǎȵǉҠơƩʭǰǎȵǎǺǰȨҠȝȠǺɔǎơƩơҠ
ǁǺȠҠ҉°ǺȵҠžҠȠƩƩǁ҉щҠ҉¤Ǻɕ҉щҠ҉®ƩơǎȽǮ҉щҠžǰơҠ҉jǎǂǉ҉ҠȠƩȨƩǮƙǥžǰƚƩҠȠƩƩǁȨщҠžȨҠȨǉǺɕǰҠ
ǎǰҠöžƙǥƩҠυшχш 

öžƙǥƩҠυшχҠážǰǂƩҠǺǁҠ®ƩžȨȽȠƩȨҠȵǺҠơƩʭǰƩҠéϒЪǦǛƌƮǻƣƸǦļЪҊáƩƩʭǰƩȨȨҊ 

®ƩžȨȽȠƩҠǺǁҠ҃ȠƩƩʭǰƩȨȨ҄ °ǺȵҠžҠáƩƩǁ ¤Ǻɕ ®ƩơǎȽǮ jǎǂǉ 

KǥƩɔžȵǎǺǰҠѤƚǮѥҠѤžɔƩȠžǂƩҠȵȽƙƩҠ
ǉƩǎǂǉȵѥ 

Ӟτ τҠȵǺҠχ χҠȵǺҠσς ӝσς 

ȠƩžҠѤǮτѥ Ӟτχ τχҠȵǺҠ
σςщςςς 

σςщςςςҠȵǺҠ
σщςςςщςςς 

ӝσщςςςщςςς 

ÞžȵƚǉǎǰƩȨȨҠѤӰҠƚǺɔƩȠѥ Ӟσς σςҠȵǺҠτς τςҠȵǺҠυς ӝυς 

υшτшχς öǉƩҠǎǮžǂƩȨҠžǰơҠAAĔҠǁǺǺȵžǂƩҠžƚȟȽǎȠƩơҠžȵҠžǥǥҠȨȵžȵǎǺǰȨҠɕƩȠƩҠžǰžǥɛȨƩơҠžǰơҠ
ǮƩȵȠǎƚȨҠɕƩȠƩҠžȨȨǎǂǰƩơҠɕǉƩǰҠéϒЪǦǛƌƮǻƣƸǦļҠǎǰơǎɔǎơȽžǥȨҠǺȠҠžǂǂȠƩǂžȵǎǺǰȨҠɕƩȠƩҠ
ǁǺȽǰơщҠǁȠǺǮҠɕǉǎƚǉҠȵǉƩǎȠҠȠ҃ƩƩʭǰƩȨȨҠ҄ƚǺȽǥơҠƙƩҠƩȨȵǎǮžȵƩơш 

9ƌƸƀŧƮƌŘЪǞŧŧſǦЪϼЪ®ƸşƌƸƣǻǦЪƬƸşƌƸƣǻǦ 

υшτшχσ ƚƚǺȠơǎǰǂҠȵǺҠ®ǺȠȠǎȨҠѤτςσχѥщҠ®ϒЪƬƸşƌƸƣǻǦҠǎȨҠȵǉƩҠǁǺȽǰơžȵǎǺǰҠȨȝƩƚǎƩȨҠǎǰҠ
ơǎɔƩȠȨƩҠƙǎǺǂƩǰǎƚҠȠƩƩǁȨҠȵǉžȵҠžȠƩҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠƚǥȽǮȝƩơҠǮȽȨȨƩǥȨҠžǰơҠ
ȨǉƩǥǥҠƚǺɔƩȠǎǰǂҠǮǺȠƩҠȵǉžǰҠυςӰҠǺǁҠȵǉƩҠȨȽƙȨȵȠžȵƩщҠɕǉǎƚǉҠǮžɛҠƙƩҠǎǰǁžȽǰžǥҠǺȠҠ
ƩǮƙƩơơƩơҠȠƩƩǁȨщҠȨƩǮǎѲǎǰǁžȽǰžǥҠѤɕǎȵǉҠơƩǰȨǎȵǎƩȨҠǺǁҠǂȠƩžȵƩȠҠȵǉžǰҠʭɔƩҠǥǎɔƩҠ
ǎǰơǎɔǎơȽžǥȨҠ ȝƩȠ ǮτѥҠ ǺȠҠǁǺȠǮҠ ƩȝǎǁžȽǰžǥҠ ǮǺȽǰơȨҠ ѤȨȵžǰơǎǰǂҠ ƚǥƩžȠҠ ǺǁҠȵǉƩҠ
ȨȽƙȨȵȠžȵƩҠɕǎȵǉҠǮǺȠƩҠȵǉžǰҠσςҠǥǎɔƩҠǎǰơǎɔǎơȽžǥȨҠȝƩȠҠƚǥȽǮȝѥщҠžǥǥҠǺǁҠɕǉǎƚǉҠ
ȨȽȝȝǺȠȵҠƚǺǮǮȽǰǎȵǎƩȨҠɕǎȵǉҠǉǎǂǉҠơǎɔƩȠȨǎȵɛҠƚǺǮȝžȠƩơҠȵǺҠȵǉƩҠȨȽȠȠǺȽǰơǎǰǂҠ
žȠƩžш 

υшτшχτ öǺҠžȨȨƩȨȨҠǁǺȠҠȝȠƩȨƩǰƚƩҠǺǁҠǮȽȨȨƩǥҠȠƩƩǁщҠžȨȨƩȨȨǮƩǰȵҠƚȠǎȵƩȠǎžҠƩȨȵžƙǥǎȨǉƩơҠ
ǁȠǺǮҠžǰҠǎǰȵƩȠѲžǂƩǰƚɛҠɕǺȠǢȨǉǺȝҠȠƩǥžȵǎǰǂҠȵǺҠ®ϒЪƬƸşƌƸƣǻǦҠȠƩƩǁҠѤ®ǺȠȠǎȨщҠτςσχѥҠ
žȠƩҠȽȨƩơшҠbǎȠȨȵǥɛщҠ®ǺȠȠǎȨҠѤτςσχѥҠǎơƩǰȵǎʭƩơҠȵǉȠƩƩҠȝȠǎǮžȠɛҠѤéȵžǂƩҠσѥҠǁžƚȵǺȠȨщҠ
žǥǥҠǺǁҠɕǉǎƚǉҠǮȽȨȵҠƙƩҠǮƩȵҠƙƩǁǺȠƩҠžȨȨƩȨȨǎǰǂҠȵǉƩҠƚǺǰʭơƩǰƚƩҠǁǺȠҠ ǰǰƩɚҠoҠ
ơƩȨǎǂǰžȵǎǺǰъ 

¶ ȝȠƩȨƩǰƚƩҠǺǁҠǥǎɔƩҠžơȽǥȵҠ®ϒЪƬƸşƌƸƣǻǦҠǎǰơǎɔǎơȽžǥȨы 

¶ ȵǉƩҠƙǎǺȵžѕƚǺǮǮȽǰǎȵǎƩȨҠžȠƩҠơǎȨȵǎǰƚȵҠǁȠǺǮҠȵǉƩҠȨȽȠȠǺȽǰơǎǰǂҠǉžƙǎȵžȵыҠžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτς 
 

¶ ȵǉƩҠơǎȨȵǎǰƚȵҠȠƩǂǎǺǰҠƚǺǰȵžǎǰǎǰǂҠ®ϒЪƬƸşƌƸƣǻǦҠǎȨҠǂȠƩžȵƩȠҠȵǉžǰҠτχǮτҠǎǰҠ
ƩɚȵƩǰȵш 

υшτшχυ oǁҠȵǉƩҠȵǉȠƩƩҠéȵžǂƩҠσҠǁžƚȵǺȠȨҠžȠƩҠǮƩȵщҠȵǉƩҠéȵžǂƩҠτҠžȨȨƩȨȨǮƩǰȵҠǎǰɔǺǥɔƩȨҠ
ơƩʭǰǎǰǂҠȝƩȠƚƩǰȵžǂƩҠƚǺɔƩȠщҠȵǉƩҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠǺǁҠ®ϒЪƬƸşƌƸƣǻǦщҠžǰơҠ
ȵǉƩҠƩǥƩɔžȵǎǺǰҠǺǁҠȠƩƩǁҠȨȵȠȽƚȵȽȠƩȨҠȠƩǥžȵǎɔƩҠȵǺҠȵǉƩҠȨȽȠȠǺȽǰơǎǰǂҠȨȽƙȨȵȠžȵƩҠȵǺҠ
ƚǺǰʭȠǮҠǎǁҠȵǉƩҠȨȵȠȽƚȵȽȠƩҠƚžǰҠƙƩҠƚǥžȨȨǎʭƩơҠžȨҠžǰҠ ǰǰƩɚҠoҠƙǎǺǂƩǰǎƚҠȠƩƩǁшҠ 

éŧļǛŧƮЪļƮşЪ9ǻǞǞƸȓƌƮƀЪ®ŧƀļſļǻƮļЪ:ƸƬƬǻƮƌǳƌŧǦ 

υшτшχφ öǉƩҠ҃ȨƩžȝƩǰҠžǰơҠƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžҠƚǺǮǮȽǰǎȵǎƩȨҠ҄ǉžƙǎȵžȵҠǎȨҠƚǥžȨȨǎʭƩơҠ
žȨҠžҠȵǉȠƩžȵƩǰƩơҠžǰơѕǺȠҠơƩƚǥǎǰǎǰǂҠǉžƙǎȵžȵҠѤ»ȨǥǺҠžǰơҠÞžȠǎȨҠ:ǺǰɔƩǰȵǎǺǰȨҠ
Ѥ»éÞ áѥщҠτςςϊƙѥҠžǰơҠǎȨҠžҠÞ®bҠǎǰҠéƚǺȵȵǎȨǉҠɕžȵƩȠȨҠѤ°žȵȽȠƩéƚǺȵщҠτςτςƙѥшҠ ȵҠ
ȨȵžȵǎǺǰȨҠɕǉƩȠƩҠƙȽȠȠǺɕȨҠɕƩȠƩҠȨȽʫƚǎƩǰȵǥɛҠǥžȠǂƩҠƩǰǺȽǂǉҠȵǺҠǎǰơǎƚžȵƩҠȵǉƩҠ
ȝȠƩȨƩǰƚƩҠǺǁҠƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžщҠžǰҠžȨȨƩȨȨǮƩǰȵҠɕžȨҠȽǰơƩȠȵžǢƩǰҠȵǺҠ
ơƩȵƩȠǮǎǰƩҠ ɕǉƩȵǉƩȠҠ ȵǉƩҠ »éÞ áҠȨ҃ƩžȝƩǰҠ žǰơҠ ƙȽȠȠǺɕǎǰǂҠ ǮƩǂžǁžȽǰžҠ
ƚǺǮǮȽǰǎȵǎƩȨҠ҄ǉžƙǎȵžȵҠ ɕžȨҠ ȝȠƩȨƩǰȵшҠ ȨҠ ơƩȵžǎǥƩơҠ ǎǰҠ ȵǉƩҠ °::Ҡ ѤτςσφѥҠ
ƚǥžȠǎʭƚžȵǎǺǰҠơǺƚȽǮƩǰȵҠǁǺȠҠơƩʭǰǎǰǂҠȵǉǎȨҠǉžƙǎȵžȵщҠɔǎơƩǺҠžǰơҠȨȵǎǥǥҠǎǮžǂƩȠɛҠ
ɕžȨҠžȨȨƩȨȨƩơҠȵǺҠƚǺǰʭȠǮҠƙȽȠȠǺɕȨҠžǰơѕǺȠҠǮǺȽǰơȨҠžǰơщҠɕǉƩȠƩҠȝȠƩȨƩǰȵщҠ
ȨƩžȝƩǰȨшҠ 

υшτшχχ öǉƩҠơƩǰȨǎȵɛҠƚǥžȨȨǎʭƚžȵǎǺǰȨҠžȨҠǥžǎơҠǺȽȵҠƙɛҠȵǉƩҠ®žȠǎǰƩҠ°žȵȽȠƩҠ:ǺǰȨƩȠɔžȵǎǺǰҠ
áƩɔǎƩɕҠ Ѥ®°:áѥҠѤéȽȝƩȠѲžƙȽǰơžǰȵщҠ ƙȽǰơžǰȵщҠ :ǺǮǮǺǰщҠ bȠƩȟȽƩǰȵщҠ
»ƚƚžȨǎǺǰžǥҠžǰơҠážȠƩҠѤé :b»áѥҠžƙȽǰơžǰƚƩҠȨƚžǥƩҠѤ °::щҠτςσυѥѥҠɕƩȠƩҠȽȨƩơҠ
ȵǺҠȟȽžǰȵǎǁɛҠȵǉƩȨƩҠơƩʭǰǎǰǂҠǁƩžȵȽȠƩȨшҠöǉƩҠ °::ҠѤτςσφѥҠȠƩȝǺȠȵҠȨȝƩƚǎʭƩȨҠȵǉžȵҠ
ǮȽǥȵǎȝǥƩҠȨǎǂǉȵǎǰǂȨҠǺǁҠƙȽȠȠǺɕȨҠžǰơѕǺȠҠǮǺȽǰơȨҠžȵȵȠǎƙȽȵžƙǥƩҠȵǺҠȠƩǥƩɔžǰȵҠ
ȨȝƩƚǎƩȨҠȵǺǂƩȵǉƩȠҠɕǎȵǉҠȨƩžȝƩǰȨщҠǎǁҠȝȠƩȨƩǰȵщҠȨǉǺȽǥơҠƙƩҠƚǥžȨȨǎʭƩơҠžȨҠžȵҠǥƩžȨȵҠ
ǁ҃ȠƩȟȽƩǰȵҠ҄ǁǺȠҠȵǉƩǎȠҠȨǎɥƩҠǺǰҠȵǉƩҠé :b»áҠȨƚžǥƩҠǁǺȠҠȵǉƩҠžȠƩžҠȵǺҠƙƩҠƚǺǰȨǎơƩȠƩơҠ
žҠ҃ȨƩžȝƩǰҠžǰơҠƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžҠƚǺǮǮȽǰǎȵǎƩȨҠ҄ǉžƙǎȵžȵшҠjǺɕƩɔƩȠщҠǎȵҠ
žƚǢǰǺɕǥƩơǂƩȨҠȵǉƩҠǎǰǉƩȠƩǰȵҠơǎʫƚȽǥȵǎƩȨҠǺǁҠǎơƩǰȵǎǁɛǎǰǂҠȨȝƩƚǎƩȨҠǁȠǺǮҠƙȽȠȠǺɕҠ
ȵɛȝƩҠžǥǺǰƩшҠöǉƩȠƩǁǺȠƩщҠȵǉƩҠǺɔƩȠžǥǥҠơƩǰȨǎȵɛҠǺǁҠƙȽȠȠǺɕȨҠɕžȨҠžȨȨƩȨȨƩơщҠȵǺҠ
ƚǺǰȨǎơƩȠҠɕǉƩȵǉƩȠҠȵǉƩǎȠҠơƩǰȨǎȵɛҠɕžȨҠžҠ҉ȝȠǺǮǎǰƩǰȵ҉ҠǁƩžȵȽȠƩҠǺǁҠȵǉƩҠȨƩơǎǮƩǰȵҠ
ȨȽȠǁžƚƩҠžǰơҠȝǺȵƩǰȵǎžǥǥɛҠǎǰơǎƚžȵǎɔƩҠǺǁҠžҠȨȽƙѲȨȽȠǁžƚƩҠƚǺǮȝǥƩɚҠǂžǥǥƩȠɛҠƙȽȠȠǺɕҠ
ȨɛȨȵƩǮш 

υшτшχψ öǉƩҠžɔƩȠžǂƩҠƙȽȠȠǺɕҠžǰơҠȨƩžȝƩǰҠơƩǰȨǎȵǎƩȨҠɕƩȠƩҠƚžǥƚȽǥžȵƩơҠǁǺȠҠƩžƚǉҠȨȵžȵǎǺǰҠ
ȽȨǎǰǂҠȵǉƩҠȵǺȵžǥҠžȠƩžҠƚǺɔƩȠƩơҠƙɛҠȵǉƩҠȨƩžƙƩơҠǎǮžǂƩȠɛҠѤžɔƩȠžǂƩҠȨɕžȵǉƩҠɕǎơȵǉҠ
ɚҠƚžǮƩȠžҠȵȠžǰȨƩƚȵҠǥƩǰǂȵǉѥшҠ ɔƩȠžǂƩҠǎǮžǂƩҠȨɕžȵǉҠɕǎơȵǉҠɕžȨҠƚžǥƚȽǥžȵƩơҠǺǰҠ
žҠȝƩȠҠȨȵžȵǎǺǰҠƙžȨǎȨҠȽȨǎǰǂҠȵǉƩҠǥžȨƩȠҠȨƚžǥǎǰǂҠȝȠƩȨƩǰȵҠɕǎȵǉǎǰҠȵǉƩҠǎǮžǂƩҠȵǺҠ
ȝȠǺɔǎơƩҠžǰҠƩȨȵǎǮžȵƩҠǺǁҠȵǉƩҠȨɕžȵǉƩҠƚǺɔƩȠƩơҠƙɛҠȵǉžȵҠǎǮžǂƩш 

bǞļƀƌƣŧЪǦǛƸƮƀŧЪļƮşЪ ƮǳƇƸȣƸļƮЪŘƸƬƬǻƮƌǳƌŧǦЪƸƮЪǦǻŗǳƌşļƣЪǞƸŘƠșЪƇļŗƌǳļǳǦ 

υшτшχω áƩƚƩǰȵҠžȵȵƩǮȝȵȨҠȵǺҠǁǺȠǮžǥǥɛҠȟȽžǰȵǎǁɛҠžҠȵǉȠƩȨǉǺǥơҠǁǺȠҠɕǉžȵҠơƩǰȨǎȵɛҠǺǁҠ
ȨȝǺǰǂƩȨҠơƩʭǰƩȨҠžҠơƩƩȝѲȨƩžҠȨȝǺǰǂƩҠǉžƙǎȵžȵҠǉžɔƩҠƙƩƩǰҠǮžơƩҠƙɛҠAƩȵҠ
°ǺȠȨǢƩҠĔƩȠǎȵžȨҠѤA°ĔѥҠѤτςσυѥҠžǰơҠȵǉƩҠ °::ҠѤjƩǰȠɛҠžǰơҠáǺƙƩȠȵȨщҠτςσφѥшҠöǉƩҠ
A°ĔҠžȝȝȠǺžƚǉҠ ȨȽǂǂƩȨȵȨҠ ȵǉžȵҠ ǎǮžǂƩȨҠ ɕǎȵǉҠ ӝσςӰҠ ȨȝǺǰǂƩҠ ƚǺɔƩȠҠ ƚǺȽǥơҠ
ƚǺǰȨȵǎȵȽȵƩҠ žǰҠ »éÞ áҠ ơƩƩȝѲȨƩžҠ ȨȝǺǰǂƩҠ žǂǂȠƩǂžȵǎǺǰҠ ѤA°ĔщҠ τςσυѥшҠ oǰҠ
ƚǺǰȵȠžȨȵщҠȵǉƩҠǮƩȵǉǺơȨҠȝȠǺȝǺȨƩơҠƙɛҠȵǉƩҠ °::ҠѤjƩǰȠɛҠžǰơҠáǺƙƩȠȵȨщҠτςσφѥҠ
ȽȨƩȨҠžҠɔžȠǎƩȵɛҠǺǁҠȟȽžǰȵǎȵžȵǎɔƩҠžȝȝȠǺžƚǉƩȨшҠöǉƩȨƩҠǎǰƚǥȽơƩҠžȨȨƩȨȨǮƩǰȵҠǺǁҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτσ 
 

ǎǮžǂƩȨҠǺǁҠžȠƩžȨҠɕǎȵǉҠȠžɕҠơƩǰȨǎȵǎƩȨҠǺǁҠςшχҠѲҠτφҠȨȝǺǰǂƩȨҠȝƩȠҠǮτщҠǺƚƚȽȠȠƩǰƚƩȨҠ
ǺǁҠȨȝǺǰǂƩȨҠƚžȵƩǂǺȠǎȨƩơҠžȨҠžȵҠǥƩžȨȵҠҁǁȠƩȟȽƩǰȵ҂ҠȽǰơƩȠҠȵǉƩҠ®°:áҠé :b»áҠ
ȨƚžǥƩщҠžǰơҠȽȨƩҠǺǁҠǮȽǥȵǎɔžȠǎžȵƩҠȨǎǮǎǥžȠǎȵɛҠǺǁҠȝƩȠƚƩǰȵžǂƩȨҠѤéo®ÞKáѥҠǮƩȵȠǎƚҠ
ȵǺҠơƩȵƩȠǮǎǰƩҠǎǁҠȨȝǺǰǂƩȨҠžȠƩҠƚǉžȠžƚȵƩȠǎȨȵǎƚҠǺǁҠȵǉƩҠǺƙȨƩȠɔƩơҠžȨȨƩǮƙǥžǂƩȨшҠ
öǉƩҠA°ĔҠѤτςσυѥҠǮƩȵǉǺơҠѤӰҠƚǺɔƩȠѥҠɕžȨҠȽȨƩơҠǎǰҠȵǉƩҠžȨȨƩȨȨǮƩǰȵҠǁǺȠҠȵǉǎȨҠ
ǉžƙǎȵžȵш  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠττ 
 

φ 9žȨƩǥǎǰƩҠ:ǉžȠžƚȵƩȠǎȨžȵǎǺǰҠѴҠAƩȨǢȵǺȝҠéȵȽơɛ 
éƩžƙƩơҠéƩơǎǮƩǰȵȨ 

áŧƀƌƸƮļƣЪ9ŧƮǳƇƌŘЪKŘƸƣƸƀșЪéǳǻşșЪ Ǟŧļ 

φшσшσ öǉƩҠKýéƩž®žȝҠơžȵžҠѤKȽȠǺȝƩžǰҠ®žȠǎǰƩҠ»ƙȨƩȠɔžȵǎǺǰҠžǰơҠAžȵžҠ°ƩȵɕǺȠǢѥҠ
ѤK®»AǰƩȵщҠτςτυѥҠȝȠǺɔǎơƩȨҠƙȠǺžơѲȨƚžǥƩҠȨƩžƙƩơҠȨƩơǎǮƩǰȵҠƚǥžȨȨǎʭƚžȵǎǺǰȨҠǎǰҠ
KȽȠǺȝƩžǰҠɕžȵƩȠȨщҠǎǰƚǥȽơǎǰǂҠȵǉƩҠτςςωҠKȽȠǺȝƩžǰҠ°žȵȽȠƩҠoǰǁǺȠǮžȵǎǺǰҠéɛȨȵƩǮҠ
ѤKý°oéѥҠ ƚǥžȨȨǎʭƚžȵǎǺǰшҠ öǉƩȨƩҠ KýéƩž®žȝҠ ơžȵžҠ ǎǥǥȽȨȵȠžȵƩҠ ȵǉžȵҠ ȨƩžƙƩơҠ
ȨƩơǎǮƩǰȵȨҠ ɕǎȵǉǎǰҠ ȵǉƩҠ áƩǂǎǺǰžǥҠ 9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ ȠƩžҠ ǥžȠǂƩǥɛҠ
ƚǺǮȝȠǎȨƩҠơƩƩȝҠƚǎȠƚžǥǎȵȵǺȠžǥҠȨžǰơҠѤKý°oéҠτςςωҠƚǥžȨȨǎʭƚžȵǎǺǰъҠ χшτωѥщҠơƩƩȝҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠѤ χшσχѥщҠžǰơҠơƩƩȝҠƚǎȠƚžǥǎȵȵǺȠžǥҠǮȽơҠѤ χшυωѥҠ
ѤbǎǂȽȠƩҠφшσѥшҠ 

φшσшτ ҠǮǺȨžǎƚҠǺǁҠȨƩɔƩȠžǥҠơǎʪƩȠƩǰȵҠȨƩơǎǮƩǰȵҠƚǥžȨȨǎʭƚžȵǎǺǰȨҠǎȨҠȝȠƩȨƩǰȵҠžȠǺȽǰơҠ
»ȠǢǰƩɛщҠǮžǎǰǥɛҠ ȵǥžǰȵǎƚҠžǰơҠ®ƩơǎȵƩȠȠžǰƩžǰҠǉǎǂǉҠƩǰƩȠǂɛҠƚǎȠƚžǥǎȵȵǺȠžǥҠȠǺƚǢҠ
Ѥ φшσѥщҠ ȵǥžǰȵǎƚҠ žǰơҠ ®ƩơǎȵƩȠȠžǰƩžǰҠ ǮǺơƩȠžȵƩҠ ƩǰƩȠǂɛҠ ƚǎȠƚžǥǎȵȵǺȠžǥҠ ȠǺƚǢҠ
Ѥ φшτѥщҠ ȵǥžǰȵǎƚҠžǰơҠ®ƩơǎȵƩȠȠžǰƩžǰҠǉǎǂǉҠƩǰƩȠǂɛҠǎǰǁȠžǥǎȵȵǺȠžǥҠȠǺƚǢҠѤ υшσѥщҠžǰơҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠѤ χшσφѥшҠbȽȠȵǉƩȠҠǎǰȨǉǺȠƩҠǎǰҠȵǉƩҠȠƩȨȵҠǺǁҠȵǉƩҠ
áƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžщҠƚǎȠƚžǥǎȵȵǺȠžǥҠȨžǰơɛҠǮȽơҠѤ χшυχѥщҠ
ǎǰǁȠžǥǎȵȵǺȠžǥҠȨžǰơɛҠǮȽơҠѤ χшυυѥщҠǎǰǁȠžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠѤ χшσυѥщҠžǰơҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠžȠƩҠȝȠƩȨƩǰȵҠѤbǎǂȽȠƩҠφшσѥш 

¤ƸŘļƣЪ9ŧƮǳƇƌŘЪKŘƸƣƸƀșЪéǳǻşșЪ Ǟŧļ 

φшσшυ ĕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžщҠȵǉƩҠȨƩžƙƩơҠȨƩơǎǮƩǰȵȨҠɕǎȵǉǎǰҠ
ȵǉƩҠ ȠȠžɛҠ ȠƩžҠžȠƩҠȝȠƩơǺǮǎǰžǰȵǥɛҠƚǺǮȝȠǎȨƩơҠǺǁҠKý°oéҠǉžƙǎȵžȵȨҠơƩƩȝҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠȨžǰơҠѤ χшτωѥҠžǰơҠơƩƩȝҠƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠѤ χшσφѥҠ
ǺʪȨǉǺȠƩҠѤbǎǂȽȠƩҠφшσѥшҠöǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠǥžȠǂƩǥɛҠȝžȨȨƩȨҠȵǉȠǺȽǂǉҠ
ơƩƩȝҠƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠѤ χшσφѥщҠɕǎȵǉҠȝžȵƚǉƩȨҠǺǁҠȨȽƙǥǎȵȵǺȠžǥҠ
ȨƩơǎǮƩǰȵҠѤ χѥшҠöǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠǎǰȵƩȠȨƩƚȵȨҠɕǎȵǉҠƚǎȠƚžǥǎȵȵǺȠžǥҠ
ƚǺžȠȨƩҠ ȨƩơǎǮƩǰȵҠ Ѥ χшσφѥҠ žǰơҠ ȵǥžǰȵǎƚҠ žǰơҠ ®ƩơǎȵƩȠȠžǰƩžǰҠ ǉǎǂǉҠ ƩǰƩȠǂɛҠ
ǎǰǁȠžǥǎȵȵǺȠžǥҠȠǺƚǢҠѤ υшσѥҠžȵҠȵǉƩҠǥžǰơǁžǥǥҠѤbǎǂȽȠƩҠφшσѥшҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτυ 
 

 

bǎǂȽȠƩҠφшσҠéƩžƙƩơҠéƩơǎǮƩǰȵȨҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠ ȠƩž



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτφ 
 

éȽƙȵǎơžǥҠ9ƩǰȵǉǎƚҠ:ǺǮǮȽǰǎȵǎƩȨ 

áŧƀƌƸƮļƣЪ9ŧƮǳƇƌŘЪKŘƸƣƸƀșЪéǳǻşșЪ Ǟŧļ 

φшσшφ :ǺǺȝƩȠҠžǰơҠ9žȠȠɛҠѤτςσωѥҠơƩȨƚȠǎƙƩҠȵǉƩҠȠƩȨȽǥȵȨҠǺǁҠžҠƙžȨƩǥǎǰƩҠžȨȨƩȨȨǮƩǰȵҠǺǁҠ
ȵǉƩҠýǰǎȵƩơҠ¢ǎǰǂơǺǮ҄ȨҠѤý¢ѥҠǮžƚȠǺƙƩǰȵǉǎƚҠǎǰǁžȽǰžшҠ ǥȵǉǺȽǂǉҠȵǉƩҠȨȵȽơɛҠ
ǁǺƚȽȨȨƩơҠǺǰҠȵǉƩҠžǂǂȠƩǂžȵƩȨҠǎǰơȽȨȵȠɛщҠơžȵžҠɕžȨҠƚǺǥǥžȵƩơҠǁȠǺǮҠɔžȠǎǺȽȨҠ
ǎǰơȽȨȵȠǎƩȨщҠǎǰƚǥȽơǎǰǂҠ»ĕbщҠǺǎǥҠžǰơҠǂžȨщҠǰȽƚǥƩžȠщҠžǰơҠȝǺȠȵҠžǰơҠǉžȠƙǺȽȠҠ
ȨƩƚȵǺȠȨшҠöǉȽȨщҠȵǉƩȨƩҠʭǰơǎǰǂȨҠžȠƩҠȽȨƩǁȽǥҠȵǺҠƚǉžȠžƚȵƩȠǎȨƩҠȵǉƩҠáƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ:ǺǺȝƩȠҠžǰơҠ9žȠȠɛҠѤτςσωѥҠƚžȵƩǂǺȠǎȨƩơҠƙƩǰȵǉǎƚҠ
ǮžƚȠǺǁžȽǰžǥҠƚǺǮǮȽǰǎȵǎƩȨҠǎǰȵǺҠƙȠǺžơҠǂȠǺȽȝȨщҠƙžȨƩơҠǺǰҠȨǎǮǎǥžȠǎȵǎƩȨҠǎǰҠȵǉƩǎȠҠ
ƚǺǮǮȽǰǎȵɛҠƚǺǮȝǺȨǎȵǎǺǰшҠĕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžщҠ
ơžȵžҠɕƩȠƩҠƚǺǰƚƩǰȵȠžȵƩơҠǺǰҠȵǉƩҠ®ǺȠžɛҠbǎȠȵǉҠžǰơҠéǺȽȵǉƩȠǰҠöȠƩǰƚǉҠžǰơҠɕƩȠƩҠ
ǥžȠǂƩǥɛҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠȵǉƩҠǁǺǥǥǺɕǎǰǂҠǁžȽǰžǥҠƚǥȽȨȵƩȠȨҠžǰơҠƚǉžȠžƚȵƩȠǎȨȵǎƚҠ
ȵžɚžъ 

¶ AτƙъҠ ȝǺǥɛƚǉžƩȵƩȨҠ ѤéȝǎǺǰǎơžƩщҠ °ƩȝǉȵɛǎơžƩщҠ ¤ȽǮƙȠǎǰƩȠǎơžƩщҠ
ǮȝǉžȠƩȵǎơžƩщҠ»ɕƩǰǎǎơžƩщҠ:ǎȠȠžȵȽǥǎơžƩщҠžǰơҠ:žȝǎȵƩǥǥǎơžƩѥщҠƩƚǉǎǰǺơƩȠǮȨҠ

Ѥ ǮȝǉǎȽȠǎơžƩѥщҠ ǰƩǮƩȠȵƩžǰȨҠ Ѥ°ƩǮƩȠȵƩžѥщҠ žǰơҠ ƙǎɔžǥɔƩҠ ǮǺǥǥȽȨƚȨҠ
ѤéƩǮƩǥǎơžƩѥыҠžǰơҠ 

¶ AτƚъҠȝǺǥɛƚǉžƩȵƩȨҠѤ°ƩȝǉȵɛǎơžƩщҠéȝǎǺǰǎơžƩщҠžǰơҠ»ȝǉƩǥǎǎơžƩѥш 

φшσшχ öǉƩȠƩҠžȠƩҠȨƩɔƩȠžǥҠǺȵǉƩȠҠ»ĕbҠȝȠǺǟƩƚȵȨҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠ
éȵȽơɛҠ ȠƩžҠɕǉǎƚǉҠǉžɔƩҠơžȵžҠžɔžǎǥžƙǥƩҠǁȠǺǮҠȨǎȵƩѲȨȝƩƚǎʭƚҠƙƩǰȵǉǎƚҠȨȽȠɔƩɛȨҠ
ѤžȨҠơƩȨƚȠǎƙƩơҠǎǰҠöžƙǥƩҠφшσҠžǰơҠȨǉǺɕǰҠžǥǺǰǂȨǎơƩҠơƩȨǎǂǰžȵƩơҠȨǎȵƩȨҠǎǰҠbǎǂȽȠƩҠ
φшτѥшҠöǉƩҠȠƩȨȽǥȵȨҠǺǁҠȨǎȵƩѲȨȝƩƚǎʭƚҠȨȽȠɔƩɛȨҠƚǺǰơȽƚȵƩơҠǁǺȠҠȵǉƩȨƩҠȝȠǺǟƩƚȵȨҠ
ȝȠǺɔǎơƩҠǎǰǁǺȠǮžȵǎǺǰҠȵǺҠȨȽȝȝǺȠȵҠȵǉƩҠƙžȨƩǥǎǰƩщҠžǥƙƩǎȵҠǁȽȠȵǉƩȠҠǎǰȵǺҠȵǉƩҠ®ǺȠžɛҠ
bǎȠȵǉҠȵǉžǰҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠžǰơҠ»ʪȨǉǺȠƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠшҠ ǰҠǺɔƩȠɔǎƩɕҠ
ǺǁҠ ȵǉƩҠ ȨȽƙȵǎơžǥҠ ƙƩǰȵǉǎƚҠ ƚǺǮǮȽǰǎȵǎƩȨҠ ȠƩƚǺȠơƩơҠ ǎǰҠ ȵǉƩȨƩҠ ȨȽȠɔƩɛȨҠ ǎȨҠ
ȝȠƩȨƩǰȵƩơҠǎǰҠöžƙǥƩҠφшσш 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτχ 
 

öžƙǥƩҠφшσъҠ9ƩǰȵǉǎƚҠ:ǺǮǮȽǰǎȵǎƩȨҠoơƩǰȵǎʭƩơҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

ÞȠǺǟƩƚȵ AǎȨȵžǰƚƩҠǁȠǺǮҠȵǉƩҠ
ȠȠžɛҠ ȠƩžҠѤǢǮѥ 

AǎȨȵžǰƚƩҠ
ǁȠǺǮҠȵǉƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠҠѤǢǮѥ 

»ɔƩȠɔǎƩɕҠǺǁҠ9ƩǰȵǉǎƚҠ:ǺǮǮȽǰǎȵǎƩȨҠáƩƚǺȠơƩơ éǺȽȠƚƩ 

 

Caledonia OWF Array 
Area  

48.3  17.6 DDV and grab sampling conducted in 2023 
reported the presence of sand with occasional 
gravel and shell fragments across the survey 
area and generally sparse visible fauna from 
the DDV. Grab sample analysis supported the 
DDV with sediment across the array a rea 
classified as muddy sand to sandy gravel (Folk, 
1954). Polychaetes were the most abundant 
taxonomic group across the array area, 
followed by Mollusca. Also, ocean quahog 
Arctica islandica 1 was noted as being present 
within the array area. Three main biotopes were 
identified:  
¶ Circalittoral mixed sediment 

(SS.SMx.CMx); 

¶ Offshore c ircalittoral  mud  
(SS.SMu.Omu ); and  

¶ Circalittoral muddy sand  
(SS.SSa.CMuSa). 

Gardline 
(2024)  

Moray East OWF  56.6  21.3 DDV, grab sampling, and beam trawls were 
conducted in 2010, and diverse benthic 
communities were recorded, characterised by 
polychaetes (such as the bristleworm s 
Spiophanes bombyx, Notomastus  spp., 
Lumbrineris gracilis  and Chone sp.), pea urchin 

Moray 
Offshore 
Renewables 
Limited 
(2019) 

 

1Ҡ»ǁҠƚǺǰȨƩȠɔžȵǎǺǰҠǎǮȝǺȠȵžǰƚƩҠžǰơҠơǎȨƚȽȨȨƩơҠǎǰҠǁȽȠȵǉƩȠҠơƩȵžǎǥҠǎǰҠAƩȨǎǂǰžȵƩơҠéǎȵƩȨҠžǰơҠÞȠǺȵƩƚȵƩơҠbƩžȵȽȠƩȨ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτψ 
 

ÞȠǺǟƩƚȵ AǎȨȵžǰƚƩҠǁȠǺǮҠȵǉƩҠ
ȠȠžɛҠ ȠƩžҠѤǢǮѥ 

AǎȨȵžǰƚƩҠ
ǁȠǺǮҠȵǉƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠҠѤǢǮѥ 

»ɔƩȠɔǎƩɕҠǺǁҠ9ƩǰȵǉǎƚҠ:ǺǮǮȽǰǎȵǎƩȨҠáƩƚǺȠơƩơ éǺȽȠƚƩ 

 

Echinocyamus pusillus , and bivalve 
Cochlodesma praetenue . Other common 
species included S. triqueter,  soft corals, 
hydroids, and bryozoans. Seven biotopes were 
recorded:  

¶ Polychaete - rich deep Venus community 
in offshore mixed sediments 
(SS.SMx.OMx.PoVen); 

¶ Circalittoral coarse sediment 
(SS.SCS.CC); 

¶ Mediomastus fragilis, Lumbrineris  spp. 
and venerid bivalves in circalittoral 
coarse sand or gravel 
(SS.SCS.CCS.MedLumVen);  

¶ Glycera lapidum  in impoverished 
infralittoral mobile gravel and sand 
(SS.SCS.ICS.Glap); 

¶ Owenia fusiformis  and Amphiura 
filiformis  in offshore circalittoral sand or 
muddy sand (SS.SSa.OSa.OfusAfil);  

¶ Moerella  spp. with venerid bivalves in 
infralittoral gravelly sand 
(SS.SCS.ICS.MoeVen)1; and  

¶ Echinocyamus pusillus, Ophelia borealis  
and Abra prismatica  in circalittoral fine 
sand (SS.SSa.CFiSa.EpusOborApri)   



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτω 
 

ÞȠǺǟƩƚȵ AǎȨȵžǰƚƩҠǁȠǺǮҠȵǉƩҠ
ȠȠžɛҠ ȠƩžҠѤǢǮѥ 

AǎȨȵžǰƚƩҠ
ǁȠǺǮҠȵǉƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠҠѤǢǮѥ 

»ɔƩȠɔǎƩɕҠǺǁҠ9ƩǰȵǉǎƚҠ:ǺǮǮȽǰǎȵǎƩȨҠáƩƚǺȠơƩơ éǺȽȠƚƩ 

 

Moray East OWF 
Export Cable 
Corridor  

56.6  21.3 DDV and grab sampling were conducted in 2011 
recorded 12 biotopes along the Moray East OWF 
Export Cable Corridor. Typical species included 
hydroids, bryozoans (such as hornwrack Flustra 
foliacea ), sand mason worm Lanice conchilega , 
Spirobranchus  sp., cushion stars ( Hippasteria 
phrygiana  and Porania pulvillus ), A. rubens , E. 
esculentus , brittle stars ( O. fragilis  and O. 
nigraѥщҠžǰơҠơƩžơҠǮžǰ҄ȨҠǁǎǰǂƩȠȨҠA. digitatum . 
Areas of Ross worm Sabellaria spinulosa reef 1 
also were identified .  

Moray 
Offshore 
Renewables 
Limited 
(2019) 

Beatrice OWF  

 

58.6  20.4  Post - construction monitoring was completed in 
July 2021, consisting of ten grab samples within 
the Beatrice OWF area and two samples to the 
north - east of it (as a reference to assess any 
impacts caused by construction). A biologically 
diverse benthic commu nity was recorded 
across all 12 sampl ing stations, with trends in 
abundance and taxon richness similar between 
the ten samples within the OWF and the two 
reference samples. However, the results of this 
survey indicated that there was a shift from the 
dominant biotope Moerella  spp. with venerid 
bivalves in infralittoral gravelly sand 
(SS.SCS.ICS.MoeVen)1 (see row below) to 
Echinocyamus pusillus , Ophelia borealis  and 
Abra prismatica  in circalittoral fine sand 
(SS.SSa.CFiSa.EpusOborApri) 1 since 
construction.  

APEM 
(2022)  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτϊ 
 

ÞȠǺǟƩƚȵ AǎȨȵžǰƚƩҠǁȠǺǮҠȵǉƩҠ
ȠȠžɛҠ ȠƩžҠѤǢǮѥ 

AǎȨȵžǰƚƩҠ
ǁȠǺǮҠȵǉƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠҠѤǢǮѥ 

»ɔƩȠɔǎƩɕҠǺǁҠ9ƩǰȵǉǎƚҠ:ǺǮǮȽǰǎȵǎƩȨҠáƩƚǺȠơƩơ éǺȽȠƚƩ 

 

  DDV, grab samples, and beam trawling were 
conducted in 2010, and benthic communities 
that were rich in taxa and number of organisms 
were recorded. The faunal assemblage was 
dominated by polychaetes and, to a lesser 
extent, molluscs. Four main biotopes were  
identified:  
¶ Moerella  spp. with venerid bivalves in 

infralittoral gravelly sand 
(SS.SCS.ICS.MoeVen)1; 

¶ Circalittoral fine sand (SS.SSa.CfiSa);  

¶ Mediomastus fragilis , Lumbrineris  spp. 
and venerid bivalves in circalittoral 
coarse sand or gravel 
(SS.SCS.CCS.MedLumVen); and  

¶ Spirobranchus triqueter  with barnacles 
and bryozoan crusts on unstable 
circalittoral cobbles and pebbles 
(SS.SCS.CCS.SpiB). 

Beatrice 
OWF 
Limited 
(2012a) 

Beatrice OWF 
Offshore 
Transmission Area  

58.6 20.4  DDV and grab sampling were conducted in 2011 
reported that burrowed mud and fine to 
medium sand with shell habitats dominated the 
survey area. The burrowed mud areas were 
identified as the biotope: Seapens and 
burrowing megafauna in circalittoral fine mud 
(SS.SMu.CFiMu.SpnMeg) 1, albeit with a low 
density of sea pens observed. Patches of hard 
substratum, such as pebbles, cobble, and 
gravel, were recorded in the inshore areas of 

Beatrice 
OWF 
Limited 
(2012b) 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠτϋ 
 

ÞȠǺǟƩƚȵ AǎȨȵžǰƚƩҠǁȠǺǮҠȵǉƩҠ
ȠȠžɛҠ ȠƩžҠѤǢǮѥ 

AǎȨȵžǰƚƩҠ
ǁȠǺǮҠȵǉƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠҠѤǢǮѥ 

»ɔƩȠɔǎƩɕҠǺǁҠ9ƩǰȵǉǎƚҠ:ǺǮǮȽǰǎȵǎƩȨҠáƩƚǺȠơƩơ éǺȽȠƚƩ 

 

the offshore transmission. This hard 
substratum was considered to be a potential 
Annex I cobble reef 1. It was dominated by 
tubeworms, barnacles, bryozoans, hydroids, and 
algae, and was assigned the biotope: 
Spirobranchus triqueter  with barnacles, 
coralline algae and bryozoan crusts on unstable 
circalittoral cobbles and pebbles 
(SS.SCS.CCS.Spib). 

Moray West OWF  71.4 33.6 DDV, grab sampling, and beam trawling was 
conducted in 2017 revealed moderate and 
variable faunal abundance and diversity. Large -
bodied bivalves, such as dog cockle Glycymeris 
glycymeris  and Polititapes rhomboides , and sea 
potato Echinocardium cordatum  dominated 
biomass counts. E. pusillus  was the most 
abundant species, and other key species 
included nematode worms, polychaetes ( S. 
bombyx , Lumbrineris aniara , Aonides 
paucibranchiata , and Prionospio fallax ), 
Phoronida  sp., juvenile Ophiuroidea  spp., and 
smal ler bivavles (dwarf tellin Asbjornsenia 
pygmaea , Thracia villosiuscula , A. prismatica , 
Venus casina , and bean - like tellin Fabulina 
fabula ). 24 biotopes were identified at the 
Moray West OWF and Export Cable Corridor, 
with four being habitats of conservation 
interest . 

Moray West 
OWF 
Limited 
(2018) 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυς 
 

ÞȠǺǟƩƚȵ AǎȨȵžǰƚƩҠǁȠǺǮҠȵǉƩҠ
ȠȠžɛҠ ȠƩžҠѤǢǮѥ 

AǎȨȵžǰƚƩҠ
ǁȠǺǮҠȵǉƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠҠѤǢǮѥ 

»ɔƩȠɔǎƩɕҠǺǁҠ9ƩǰȵǉǎƚҠ:ǺǮǮȽǰǎȵǎƩȨҠáƩƚǺȠơƩơ éǺȽȠƚƩ 

 

Shetland HVDC cable  0 0.2 DDV and grab sampling at 39 stations along 
cable corridor. Overall, 15 habitats were 
identified, of which two were listed as Annex I 
benthic habitats Ѵ Bedrock reef and Medium 
graded stony reef. Also, ocean quahog  was 
noted as being present within the cable survey 
corridor.  

SSEN (2019) 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυσ 
 

 

bǎǂȽȠƩҠφшτҠAƩȨǎǂǰžȵƩơҠéǎȵƩȨҠɕǎȵǉҠáƩǥƩɔžǰȵҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠàȽžǥǎǁɛǎǰǂҠoǰȵƩȠƩȨȵҠbƩžȵȽȠƩȨҠžǰơҠ
»ȵǉƩȠҠ»ĕbҠÞȠǺǟƩƚȵȨҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυτ 
 

¤ƸŘļƣЪ9ŧƮǳƇƌŘЪKŘƸƣƸƀșЪéǳǻşșЪ Ǟŧļ 

φшσшψ AȽȠǎǰǂҠžҠτςσωҠȨȽȠɔƩɛҠǺǁҠ°ǺȨȨҠjƩžơҠ®Þ ҠѤτшχςҠǢǮҠǁȠǺǮҠȵǉƩҠ»ʪȨǉǺȠƩҠKɚȝǺȠȵҠ
:žƙǥƩҠ :ǺȠȠǎơǺȠѥҠȵǉƩҠ ƙǎǺȵǺȝƩҠ®ƸşƌƸƣǻǦЪ ƬƸşƌƸƣǻǦҠƙƩơȨҠ ǺǰҠ ǺȝƩǰҠ ƚǺžȨȵҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠǮǎɚƩơҠȨƩơǎǮƩǰȵҠѤééшé9áшé®ȽȨш®Ǻơ®ɚѥҠɕžȨҠɕǎơƩǥɛҠȠƩƚǺȠơƩơҠ
Ѥ®ǺǺȠƩщҠτςσϋѥшҠöǉǎȨҠ®Þ ҠǎȨҠơƩȨǎǂǰžȵƩơҠǁǺȠҠǉǺȠȨƩҠǮȽȨȨƩǥҠ®ϒЪƬƸşƌƸƣǻǦҠƙƩơȨщҠ
ɕǉǎƚǉҠȨȽȝȝǺȠȵҠžҠơƩǰȨƩҠǉɛơȠǺǎơҠȵȽȠǁщҠǎǰƚǥȽơǎǰǂҠéŧǞǳǻƣļǞƌļҠȨȝшҠžǰơҠʭǰƩҠ
ǁƩžȵǉƩȠҠȨƩžҠʭȠҠ¢ƌǞŘƇŧƮǛļǻŧǞƌļЪǛƌƮƮļǳļщҠžǰơҠǮǺƙǎǥƩҠǁžȽǰžҠȨȽƚǉҠžȨҠƩơǎƙǥƩҠ
ȨƩžҠȽȠƚǉǎǰҠKŘƇƌƮǻǦЪŧǦŘǻƣŧƮǳǻǦщҠƚǺǮǮǺǰҠȨȵžȠʭȨǉҠǦǳŧǞƌļǦЪǞǻŗŧƮǦщҠžǰơҠ
ơƩǰȨƩҠƙȠǎȵȵǥƩȨȵžȠҠƙƩơȨшҠöǉƩȨƩҠƙȠǎȵȵǥƩȨȵžȠҠƙƩơȨҠɕƩȠƩҠžȨȨǎǂǰƩơҠȵǉƩҠƙǎǺȵǺȝƩъҠ
»ǛƇƌƸǳƇǞƌȘЪſǞļƀƌƣƌǦҠžǰơѕǺȠҠ»ǛƇƌƸŘƸƬƌƮļЪƮƌƀǞļҠƙȠǎȵȵǥƩȨȵžȠҠƙƩơȨҠǺǰҠȨȽƙǥǎȵȵǺȠžǥҠ
ǮǎɚƩơҠȨƩơǎǮƩǰȵҠѤééшé®ɚш:®ɚш»ȝǉ®ɚѥҠѤ®ǺǺȠƩщҠτςσϋѥшҠ ȵҠȵǉƩҠƚǥǎʪȨҠžȠǺȽǰơҠ
ƩžȨȵҠ:žǎȵǉǰƩȨȨҠѤžȝȝȠǺɚǎǮžȵƩǥɛҠτҠǢǮҠȨǺȽȵǉҠǺǁҠ°ǺȨȨҠjƩžơҠ®Þ ѥщҠǉǺȠȨƩҠ
ǮȽȨȨƩǥҠƙƩơȨҠɕƩȠƩҠžƙȨƩǰȵщҠžǰơҠȵǉƩҠȠƩǂǎǺǰҠɕžȨҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠơƩǰȨƩҠ
ƙǺȽǥơƩȠȨҠžǰơҠƚǺƙƙǥƩȨҠɕǉǎƚǉҠȨȽȝȝǺȠȵƩơҠƩǰƚȠȽȨȵǎǰǂҠǁžȽǰžҠǺǁҠȵȽƙƩɕǺȠǮȨҠ
éǛƌǞƸŗǞļƮŘƇǻǦҠȨȝȝшҠžǰơҠȵǉƩҠƙȠɛǺɥǺžǰҠÞļǞļǦƬƌǳǳƌƮļЪǳǞƌǦǛƌƮƸǦļшҠöǉƩȨƩҠɕƩȠƩҠ
žȨȨǎǂǰƩơҠžȨҠȵǉƩҠƙǎǺȵǺȝƩъҠbžȽǰžǥҠžǰơҠžǥǂžǥҠƚȠȽȨȵȨҠɕǎȵǉҠéǛƌǞƸŗǞļƮŘƇǻǦЪ
ǳǞƌǝǻŧǳŧǞҠžǰơҠȨȝžȠȨƩҠƣŘșƸƮƌǻƬЪşƌƀƌǳļǳǻƬҠǺǰҠƩɚȝǺȨƩơҠȵǺҠǮǺơƩȠžȵƩǥɛҠɕžɔƩѲ
ƩɚȝǺȨƩơҠƚǎȠƚžǥǎȵȵǺȠžǥҠȠǺƚǢҠѤ:áш®:áшKƚ:Ƞшbž ǥ:ȠшéȝǎѥҠѤ®ǺǺȠƩщҠτςσϋѥш 

oǰȵƩȠȵǎơžǥҠ9ƩǰȵǉǎƚҠ:ǺǮǮȽǰǎȵǎƩȨ 

áŧƀƌƸƮļƣЪ9ŧƮǳƇƌŘЪKŘƸƣƸƀșЪéǳǻşșЪ Ǟŧļ 

φшσшω öǉƩҠǰǺȠȵǉѲƩžȨȵҠƚǺžȨȵҠǺǁҠǮžǎǰǥžǰơҠéƚǺȵǥžǰơҠƙƩȵɕƩƩǰҠAȽǰƚžǰȨƙɛҠžǰơҠ
ÞƩȵƩȠǉƩžơҠǎǰƚǥȽơƩȨҠžҠǮǎɚҠǺǁҠƙǺȵǉҠȨƩơǎǮƩǰȵžȠɛҠžǰơҠȠǺƚǢɛҠȨǉǺȠƩȨшҠöǉǎȨҠžȠƩžҠ
ǉžȨҠƙƩƩǰҠȨȽȠɔƩɛƩơҠƙɛҠȵǉƩҠéƚǺȵȵǎȨǉҠ®žȠǎǰƩҠ9ǎǺǥǺǂǎƚžǥҠ ȨȨǺƚǎžȵǎǺǰѕ®žȠǎǰƩҠ
9ǎǺǥǺǂǎƚžǥҠ ȨȨǺƚǎžȵǎǺǰҠoǰȵƩȠȵǎơžǥҠéȽȠɔƩɛҠýǰǎȵҠǁǺȠҠȵǉƩҠ°žȵȽȠƩҠ:ǺǰȨƩȠɔžȵǎǺǰҠ
:ǺȽǰƚǎǥҠѤ9žȠȵȠǺȝҠŧǳЪļƣϒϓҠσϋϊςѥшҠ9žȠȵȠǺȝҠŧǳЪļƣϒҠѤσϋϊςѥҠƚǉžȠžƚȵƩȠǎȨƩơҠȵǉƩҠ
ȨƩơǎǮƩǰȵžȠɛҠȨǉǺȠƩҠǎǰȵǺҠǁǺȽȠҠǮžǎǰҠƚžȵƩǂǺȠǎƩȨъ 

¶ ȨǉǺȠƩȨҠɕǎȵǉҠǮǺơƩȠžȵƩҠɕžɔƩҠƩɚȝǺȨȽȠƩҠɕǎȵǉҠƚȠȽȨȵžƚƩžǰҠžǰơҠȝǺǥɛƚǉžƩȵƩҠ
ơǺǮǎǰžȵƩơҠ ƚǺǮǮȽǰǎȵǎƩȨҠ ɕǎȵǉҠ ǥǺɕҠ ơƩǰȨǎȵǎƩȨҠ ǺǁҠ žǮȝǉǎȝǺơȨҠ žǰơҠ
ȝǺǥɛƚǉžƩȵƩȨы 

¶ ȨǉǺȠƩȨҠɕǎȵǉҠƚǥƩžǰҠ ȨžǰơҠ žǰơҠöŧƣƣƌƮļҠȨȝшҠ ơǺǮǎǰžȵƩơҠ ƚǺǮǮȽǰǎȵǎƩȨҠ
ǎǰƚǥȽơǎǰǂҠƙǎɔžǥɔƩȨщҠȝǺǥɛƚǉžƩȵƩȨҠžǰơҠžǮȝǉǎȝǺơȨы 

¶ ȨǉǺȠƩȨҠɕǎȵǉҠǮȽơơɛҠȨžǰơҠɕǎȵǉҠǞŧƮƌŘƸƣļҠȨȝшҠơǺǮǎǰžȵƩơҠƚǺǮǮȽǰǎȵǎƩȨҠ
ǎǰƚǥȽơǎǰǂҠȝǺǥɛƚǉžƩȵƩȨҠžǰơҠƙǎɔžǥɔƩȨыҠžǰơ 

¶ ȨǉǺȠƩȨҠ ɕǎȵǉҠ ǮȽơơɛҠ ȨƩơǎǮƩǰȵȨҠ ɕǎȵǉҠéŘǞƸŗƌŘǻƣļǞƌļҠȨȝшҠ ơǺǮǎǰžȵƩơҠ
ƚǺǮǮȽǰǎȵǎƩȨҠɕǎȵǉҠƙǎɔžǥɔƩȨҠžǰơҠȠžǂɕǺȠǮȨш 

φшσшϊ öǉƩҠȠǺƚǢɛҠȨǉǺȠƩȨҠɕǎȵǉǎǰҠȵǉǎȨҠžȠƩžҠɕƩȠƩҠǥƩȨȨҠơǎɔƩȠȨƩҠžǰơҠǥƩȨȨҠǰȽǮƩȠǺȽȨшҠ
öǉƩȨƩҠȨǉǺȠƩȨҠɕƩȠƩҠžǥǥҠƩɚȝǺȨƩơҠǺȠҠǮǺơƩȠžȵƩǥɛҠƩɚȝǺȨƩơҠȵǺҠɕžɔƩҠžƚȵǎǺǰҠɕǎȵǉҠ
ǮǺơƩȠžȵƩǥɛҠȠǎƚǉҠǁžȽǰžщҠɕǎȵǉҠƚǺǮǮǺǰҠȨȝƩƚǎƩȨҠǎǰƚǥȽơǎǰǂҠ¤ƌǳǳƸǞƌƮļЪǦļȘļǳƌƣƌǦщҠ
®șǳƌƣǻǦЪ ŧşǻƣƌǦщҠéŧƬƌŗļƣļƮǻǦЪ ŗļƣļƮƸƌşŧǦщҠ ǁȽƚǺǎơҠ žǥǂžƩҠ žǰơҠ ȠƩơҠ žǥǂžƩҠ
Ѥ9žȠȵȠǺȝҠŧǳЪļƣϒϓҠσϋϊςѥш 

φшσшϋ öǉƩҠ:žǎȵǉǰƩȨȨҠƚǺžȨȵщҠɕǉƩȠƩҠȵǉƩҠǥžǰơǁžǥǥҠȨǎȵƩҠǥǎƩȨщҠǎȨҠȝȠƩơǺǮǎǰžǰȵǥɛҠȠǺƚǢɛҠ
ɕǎȵǉҠȨǮžǥǥҠȨƩơǎǮƩǰȵžȠɛҠƙƩžƚǉƩȨҠȨȽƚǉҠžȨҠéǎǰƚǥžǎȠҠ9žɛҠѤ»ʪȨǉǺȠƩҠĕǎǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυυ 
 

ÞǺɕƩȠҠ¤ȵơшщҠτςτυѥшҠ®ǺȠƩҠƩɚȝǺȨƩơҠžȠƩžȨҠǺǁҠȵǉƩҠƚǺžȨȵҠžȠƩҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠ
ƙǺȽǥơƩȠщҠȝƩƙƙǥƩҠžǰơҠȨǉǎǰǂǥƩҠƙƩžƚǉƩȨщҠɕǉǎǥƩҠǮǺȠƩҠȨǉƩǥȵƩȠƩơҠžȠƩžҠǉžɔƩҠ
ǮǎɚƩơҠȨƩơǎǮƩǰȵȨщҠȨȽƚǉҠžȨҠȨžǰơҠžǰơҠǮȽơҠѤ9KoéщҠτςςφѥш 

φшσшσς bȠǺǮҠȠƩȨȽǥȵȨҠǺǁҠžҠȨȽȠɔƩɛҠǺǁҠȵǉƩҠǎǰȵƩȠȵǎơžǥҠǁžȽǰžҠƙƩȵɕƩƩǰҠéǎǰƚǥžǎȠ҄ȨҠ9žɛҠȵǺҠ
ȵǉƩҠbǎȠȵǉҠžǰơҠbǺȠȵǉщҠKǥƩǁȵǉƩȠǎǺȽҠžǰơҠáǺƙƩȠȵȨǺǰҠѤσϋϊϊѥҠžȨƚȠǎƙƩơҠȵǉƩҠȨžǰơɛҠ
ƩžȨȵҠƚǺžȨȵҠƙƩžƚǉƩȨҠȵǺҠžҠƚǺǮǮȽǰǎȵɛщҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠ®ļŘƸƬļƮƀǻƣǻǦЪ
ǳŧƮƌǻǦҠžǰơҠȝǺǥɛƚǉžƩȵƩȨҠžǰơҠƚȠȽȨȵžƚƩžǰȨшҠöǉƩɛҠơǎȨȵǎǰǂȽǎȨǉƩơҠƙƩȵɕƩƩǰҠ
ƩɚȝǺȨƩơҠžǰơҠȨǉƩǥȵƩȠƩơҠƙƩžƚǉƩȨщҠǰǺȵǎǰǂҠǮǺȠƩҠƩɚȝǺȨƩơҠƙƩžƚǉƩȨҠǉžơҠǥǺɕƩȠҠ
ȨȝƩƚǎƩȨҠȠǎƚǉǰƩȨȨҠɕǎȵǉҠǁƩɕƩȠҠȨƩơƩǰȵžȠɛҠȨȝƩƚǎƩȨщҠǎǰȨȵƩžơҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠ
ȨȝžȠȨƩҠ ƚȠȽȨȵžƚƩžǰҠ ơǺǮǎǰžȵƩơҠ ƚǺǮǮȽǰǎȵǎƩȨшҠ éǉƩǥȵƩȠƩơҠ ƙƩžƚǉƩȨҠ ɕƩȠƩҠ
ƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠʭǰƩҠȨžǰơɛҠȨƩơǎǮƩǰȵҠžǰơҠȨȝƩƚǎƩȨҠȠǎƚǉҠƚǺǮǮȽǰǎȵǎƩȨҠɕǉǎƚǉҠ
ǎǰƚǥȽơƩơҠƙǎɔžǥɔƩȨҠѤ®ϒЪǳŧƮǻƌǦҠžǰơҠAƸƮļȘЪȒƌǳǳļǳǻǦѥщҠȝǺǥɛƚǉžƩȵƩȨҠѤ°ŧǛƇǳșǦЪ
ŘƌǞǞƸǦļщҠéǛƌƸЪ ȸƣƌŘƸǞƮƌǦЪžǰơҠéŘƸƣŧƣŧǛƌǦЪ ǦǝǻļƬļǳļѥҠ žǰơҠ ƚȠȽȨȵžƚƩžǰȨҠ
Ѥ9ƸşƸǳǞƌļЪǛǻƣŘƇŧƣƣļҠžǰơҠ:ǻƬƸǛǦƌǦЪƀƸƸşǦƌǞƌѥш 

φшσшσσ öǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠžǥȨǺҠǎǰƚǥȽơƩȨҠȵǉƩҠƩžȨȵƩȠǰҠƚǺžȨȵȨҠ
ǺǁҠȵǉƩҠ »ȠǢǰƩɛҠ ǎȨǥžǰơȨщҠɕǉǎƚǉҠƚǺǰȵžǎǰҠ žҠ ǮǎɚȵȽȠƩҠ ǺǁҠ ȨžǰơɛҠ žǰơҠ ȠǺƚǢɛҠ
ǎǰȵƩȠȵǎơžǥҠǉžƙǎȵžȵȨшҠ ҠǮǺǰǎȵǺȠǎǰǂҠȨȵȽơɛҠǺǁҠȨžǰơɛҠƙƩžƚǉҠȨǎȵƩȨҠǎǰҠȵǉƩҠȨǺȽȵǉҠ
ǺǁҠȵǉƩҠǎȨǥžǰơȨҠѤžȵҠɔžȠǎǺȽȨҠȨǎȵƩȨҠžȠǺȽǰơҠéƚžȝžҠbǥǺɕѥҠǁǺȽǰơҠȵǉžȵҠȨƩơǎǮƩǰȵžȠɛҠ
ƚǺǮǮȽǰǎȵǎƩȨҠǎǰҠȵǉǎȨҠžȠƩžҠɕƩȠƩҠơǺǮǎǰžȵƩơҠƙɛҠǰǰƩǥǎơžщҠȵǉȠǺȝǺơžҠžǰơҠ
®ǺǥǥȽȨƚžҠȨȝƩƚǎƩȨҠѤ¢žǢǢǺǰƩǰщҠτςσϋѥшҠöǉƩҠǮƩžǰҠǰȽǮƙƩȠҠǺǁҠȵžɚžҠǎǰҠȵǉƩҠéƚžȝžҠ
bǥǺɕҠȨǎȵƩȨҠɕžȨҠφϊщҠɕǎȵǉҠȵǉƩҠǮǺȨȵҠơǺǮǎǰžǰȵҠȵžɚžҠƙƩǎǰǂҠȵǉƩҠȝǺǥɛƚžǉƩȵƩȨҠ
éȝǎǺǰǎơžƩщҠžǰơҠ:žȝǎȵƩǥǥǎơžƩҠžǰơҠȵǉƩҠžǮȝǉǎȝǺơҠÞǺǰȵǺȝǺȠƩǎǎơžƩҠѤ¢žǢǢǺǰƩǰщҠ
τςσϋѥшҠ 

AƩȨǎǂǰžȵƩơҠéǎȵƩȨҠžǰơҠÞȠǺȵƩƚȵƩơҠbƩžȵȽȠƩȨ 

φшσшστ öǉƩȠƩҠžȠƩҠʭɔƩҠơƩȨǎǂǰžȵƩơҠȨǎȵƩȨҠɕǎȵǉҠƙƩǰȵǉǎƚҠǁƩžȵȽȠƩȨҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠѤ °::щҠτςτυžѥщҠǺǁҠȵǉƩȨƩщҠ°ǺȨȨҠjƩžơҠ®Þ ҠžǥȨǺҠ
ǥǎƩȨҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠöǉƩȨƩҠǎǰƚǥȽơƩҠ®Þ ȨҠžǰơҠ
éȝƩƚǎžǥҠ ȠƩžȨҠǺǁҠ:ǺǰȨƩȠɔžȵǎǺǰҠѤé :ȨѥҠžǰơҠžȠƩҠȝȠƩȨƩǰȵƩơҠǎǰҠöžƙǥƩҠφшτш 

öžƙǥƩҠφшτъҠAƩȨǎǂǰžȵƩơҠéǎȵƩȨҠɕǎȵǉҠáƩǥƩɔžǰȵҠ9ƩǰȵǉǎƚҠÞȠǺȵƩƚȵƩơҠbƩžȵȽȠƩȨҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ
9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

AƩȨǎǂǰžȵƩơҠ
éǎȵƩ 

AǎȨȵžǰƚƩҠǁȠǺǮҠ
ȵǉƩҠ ȠȠžɛҠ ȠƩžҠ
ѤǢǮѥ 

AǎȨȵžǰƚƩҠǁȠǺǮҠ
ȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠҠѤǢǮѥ 

áƩǥƩɔžǰȵҠÞȠǺȵƩƚȵƩơҠ
9ƩǰȵǉǎƚҠbƩžȵȽȠƩȨ 

Noss Head  
MPA 

50.6  2.5 Horse mussel beds 
(Scottish PMF, OSPAR 
List of Threatened and 
Declining Habitats and 
Species, and UK 
Biodiversity Action Plan 
(BAP) habitat (JNCC, 
2019, OSPAR 
Commission, 2008a, 
Tyler - Walters et al ., 
2016)). 

Southern 
Trench MPA  

97.1 67.6 Burrowed mud habitat 
(Scottish PMF and on 
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ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
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the OSPAR List of 
Threatened and 
Declining Habitats and 
Species (OSPAR 
Commission 2008b, 
Tyler - Walters et al ., 
2016)). 

Moray Firth 
SAC 

105.7 51.9 Annex I Sandbanks 
which are slightly 
covered by sea water 
all the time.  

Dornoch Firth 
and Morrich 
More SAC  

138.1 85.5 Annex I Estuaries;  
Annex I Mudflats and 
sandflats not covered 
by seawater at low 
tide;  
Annex I Sandbanks 
which are slightly 
covered by seawater all 
the time; and  
Annex I Reefs.  

Sanday SAC  31.2 46.7 Annex I Reefs;  
Annex I Sandbanks 
which are slightly 
covered by sea water 
all the time; and  
Annex I Mudflats and 
sandflats not covered 
by seawater at low 
tide.  

 

φшσшσυ ǰǰƩɚҠoҠȨȵǺǰɛҠǺȠҠȠǺƚǢɛҠȠƩƩǁȨщҠɕǉǎƚǉҠžȠƩҠžҠȝȠǺȵƩƚȵƩơҠǁƩžȵȽȠƩҠǺǁҠAǺȠǰǺƚǉҠ
bǎȠȵǉҠžǰơҠ®ǺȠȠǎƚǉҠ®ǺȠƩҠé :ҠžǰơҠéžǰơžɛҠé :щҠžȠƩҠǉǎǂǉǥɛҠɔžȠǎžƙǥƩҠǎǰҠǁǺȠǮҠ
žǰơҠǎǰҠȵǉƩҠƚǺǮǮȽǰǎȵǎƩȨҠɕǉǎƚǉҠȵǉƩɛҠƚžǰҠȨȽȝȝǺȠȵщҠɕǎȵǉҠǁƩžȵȽȠƩȨҠǎǰƚǥȽơǎǰǂҠ
ɔƩȠȵǎƚžǥҠȠǺƚǢҠǁžƚƩȨщҠǉǺȠǎɥǺǰȵžǥҠǥƩơǂƩȨщҠȨǥǺȝǎǰǂҠǺȠҠʮžȵҠƙƩơҠȠǺƚǢщҠƙȠǺǢƩǰҠȠǺƚǢщҠ
ƙǺȽǥơƩȠҠʭƩǥơȨщҠžǰơҠǉǎǂǉѲơƩǰȨǎȵɛҠƚǺƙƙǥƩȨҠѤ °::щҠτςτυƙѥшҠáƩƩǁҠǁƩžȵȽȠƩȨҠžȠƩҠ
ƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠžȵȵžƚǉƩơҠžǥǂžǥҠƚǺǮǮȽǰǎȵǎƩȨҠžǰơҠǎǰɔƩȠȵƩƙȠžȵƩȨҠѤƙǺȵǉҠ
ȨƩȨȨǎǥƩҠžǰơҠǮǺƙǎǥƩѥщҠžǰơҠʭȨǉҠȨȝƩƚǎƩȨҠѤ °::щҠτςτυƙѥшҠöǉƩҠƚǺǮǮȽǰǎȵɛҠ
ƚǺǮȝǺȨǎȵǎǺǰҠƚžǰҠɔžȠɛҠɕǎơƩǥɛҠǎǰҠǥǎǰƩҠɕǎȵǉҠǁžƚȵǺȠȨҠȨȽƚǉҠžȨҠȵǉƩҠȠǺƚǢҠȵɛȝƩщҠ
ȵȽȠƙǎơǎȵɛщҠǉžƙǎȵžȵҠƚǺǮȝǥƩɚǎȵɛщҠžǰơҠȵǎơžǥщҠɕžɔƩҠžǰơҠƚȽȠȠƩǰȵҠƩɚȝǺȨȽȠƩҠѤ °::щҠ
τςτυƙѥш 

φшσшσφ AǺǂҠɕǉƩǥǢҠ°ǻŘŧƣƣļЪƣļǛƌƣƣǻǦҠɕƩȠƩҠȠƩƚǺȠơƩơҠơȽȠǎǰǂҠȵǉƩҠÞǉžȨƩҠσҠǎǰȵƩȠȵǎơžǥҠ
ɕžǥǢǺɔƩȠҠȨȽȠɔƩɛшҠöǉǎȨҠȨȝƩƚǎƩȨҠǎȨҠǎǰƚǥȽơƩơҠǺǰҠȵǉƩҠ»éÞ áҠ¤ǎȨȵҠǺǁҠöǉȠƩžȵƩǰƩơҠ
žǰơҠAƩƚǥǎǰǎǰǂҠéȝƩƚǎƩȨҠѤ»éÞ áҠ:ǺǮǮǎȨȨǎǺǰщҠτςςϊƚѥш 

φшσшσχ ĕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžщҠȵǉƩȠƩҠɕƩȠƩҠǰǺҠ ǰǰƩɚҠoҠ
ǉžƙǎȵžȵȨҠǎơƩǰȵǎʭƩơҠơȽȠǎǰǂҠȵǉƩҠȨǎȵƩѲȨȝƩƚǎʭƚҠȨȽȠɔƩɛȨҠǁǺȠҠȵǉƩҠ®ǺȠžɛҠKžȨȵҠ
»ĕbщҠ ǉǺɕƩɔƩȠҠ ȵǉƩҠ ƙǎǺȵǺȝƩȨҠ éƩžȝƩǰȨҠ žǰơҠ ƙȽȠȠǺɕǎǰǂҠ ǮƩǂžǁžȽǰžҠ ǎǰҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠʭǰƩҠǮȽơҠѤééшé®Ƚш:bǎ®ýшéȝǰ®ƩǂѥҠžǰơҠKŘƇƌƮƸŘșļƬǻǦЪǛǻǦƌƣƣǻǦщҠ
»ǛƇŧƣƌļЪ ŗƸǞŧļƣƌǦҠžǰơҠŗǞļЪ ǛǞƌǦƬļǳƌŘļҠǎǰҠ ƚǎȠƚžǥǎȵȵǺȠžǥҠ ʭǰƩҠ ȨžǰơҠ
Ѥééшééžш:bǎéžшKȝȽȨ»ƙǺȠ ȝȠǎѥҠɕƩȠƩҠȠƩƚǺȠơƩơшҠöǉƩҠǁǺȠǮƩȠҠƙǎǺȵǺȝƩҠǎȨҠȝžȠȵҠǺǁҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυχ 
 

ȵǉƩҠ҃9ȽȠȠǺɕƩơҠǮȽơ҄ҠǉžƙǎȵžȵҠȵǉžȵҠǎȨҠǥǎȨȵƩơҠžȨҠžҠÞ®bҠžǰơҠǎȨҠǎǰƚǥȽơƩơҠǺǰҠȵǉƩҠ
»éÞ áҠ¤ǎȨȵҠǺǁҠöǉȠƩžȵƩǰƩơҠžǰơѕǺȠҠAƩƚǥǎǰǎǰǂҠjžƙǎȵžȵȨҠѤ»éÞ áҠ:ǺǮǮǎȨȨǎǺǰщҠ
τςςϊƙѥҠžǰơҠȵǉƩҠǥžȵȵƩȠҠǎȨҠȝžȠȵҠǺǁҠȵǉƩҠ҃»ʪȨǉǺȠƩҠȨȽƙȵǎơžǥҠȨžǰơȨҠžǰơҠǂȠžɔƩǥȨ҄Ҡ
Þ®bҠѤ°žȵȽȠƩéƚǺȵщҠτςτςƙщҠöɛǥƩȠѲĕžǥȵƩȠȨҠŧǳЪļƣшщҠτςσψѥшҠöǉƩҠéƩžȝƩǰȨҠžǰơҠ
ƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžҠǎǰҠƚǎȠƚžǥǎȵȵǺȠžǥҠʭǰƩҠǮȽơҠѤééшé®Ƚш:bǎ®ýшéȝǰ®ƩǂѥҠ
ƙǎǺȵǺȝƩҠɕžȨҠžǥȨǺҠȠƩƚǺȠơƩơҠơȽȠǎǰǂҠȵǉƩҠȨǎȵƩѲȨȝƩƚǎʭƚҠȨȽȠɔƩɛȨҠǁǺȠҠȵǉƩҠ9ƩžȵȠǎƚƩҠ
»ĕbҠǺʪȨǉǺȠƩҠȵȠžǰȨǮǎȨȨǎǺǰҠɕǺȠǢȨщҠžȨҠɕžȨҠžҠȝǺȵƩǰȵǎžǥҠ ǰǰƩɚҠoҠƚǺƙƙǥƩҠȠƩƩǁшҠ
öǉƩҠƙǎǺȵǺȝƩҠ®ƸŧǞŧƣƣļҠȨȝȝшҠɕǎȵǉҠɔƩǰƩȠǎơҠƙǎɔžǥɔƩȨҠѤééшé:éшo:éш®ǺƩĔƩǰѥҠǎǰҠ
ǎǰǁȠžǥǎȵȵǺȠžǥҠǂȠžɔƩǥǥɛҠȨžǰơҠǎȨҠȝžȠȵҠǺǁҠȵǉƩҠéƚǺȵȵǎȨǉҠÞ®bҠǉžƙǎȵžȵҠ҃öǎơƩѲȨɕƩȝȵҠ
ƚǺžȠȨƩҠȨžǰơȨҠɕǎȵǉҠƙȽȠȠǺɕǎǰǂҠƙǎɔžǥɔƩȨ҄щҠžǰơҠɕžȨҠȠƩƚǺȠơƩơҠǎǰҠȵǉƩҠ®ǺȠžɛҠKžȨȵҠ
»ĕbщҠ®ǺȠžɛҠĕƩȨȵҠ»ĕbщҠžǰơҠȵǉƩҠ9ƩžȵȠǎƚƩҠ»ĕbҠѤ9ƩžȵȠǎƚƩҠ»ĕbҠ¤ǎǮǎȵƩơщҠτςστщҠ
®ǺȠžɛҠ»ʪȨǉǺȠƩҠáƩǰƩɕžƙǥƩȨҠ¤ǎǮǎȵƩơщҠτςσϋщҠ®ǺȠžɛҠĕƩȨȵҠ»ĕbҠ¤ǎǮǎȵƩơщҠ
τςσϊѥш 

φшσшσψ oǰҠȵǉƩҠȨǉžǥǥǺɕƩȠщҠǮǺȠƩҠǎǰȨǉǺȠƩҠɕžȵƩȠȨҠǺǁҠȵǉƩҠ®ǺȠžɛҠbǎȠȵǉщҠáǺȨȨҠɕǺȠǮҠ
ƩǰƚȠȽȨȵžȵǎǺǰȨҠ ǉžɔƩҠ ƙƩƩǰҠ ȠƩƚǺȠơƩơщҠ žǰơҠ ǮžȵƚǉҠ ȵǉƩҠ ǰǰƩɚҠ oҠ ǉžƙǎȵžȵҠ
ơƩȨƚȠǎȝȵǎǺǰҠǺǁҠáǺȨȨҠɕǺȠǮҠȠƩƩǁҠѤéļŗŧƣƣļǞƌļЪǦǛƌƮǻƣƸǦļҠƩǰƚȠȽȨȵƩơҠƚǎȠƚžǥǎȵȵǺȠžǥҠ
ȠǺƚǢҠѤ:áш®:áш:éžƙшéȨȝǎѥѥҠѤ®ǺȠžɛҠ»ʪȨǉǺȠƩҠáƩǰƩɕžƙǥƩȨҠ¤ǎǮǎȵƩơщҠτςσϋѥшҠöǉƩҠ
ȠƩƩǁҠ ǉžƙǎȵžȵҠǁǺȠǮƩơҠ ƙɛҠéϒЪ ǦǛƌƮǻƣƸǦļҠǎȨҠ ǥǎȨȵƩơҠ ǺǰҠȵǉƩҠ »éÞ áҠ ¤ǎȨȵҠ ǺǁҠ
öǉȠƩžȵƩǰƩơҠ žǰơҠAƩƚǥǎǰǎǰǂҠjžƙǎȵžȵȨҠžǰơҠéȝƩƚǎƩȨҠѤ»éÞ áҠ:ǺǮǮǎȨȨǎǺǰщҠ
τςςϊơѥшҠ 

φшσшσω ¤ǺɕҠ ǰȽǮƙƩȠȨҠ ǺǁҠϒЪƌǦƣļƮşƌŘļҠɕƩȠƩҠ žǥȨǺҠ ȠƩƚǺȠơƩơҠ žȵҠ ȵǉƩҠǁǺȽȠҠ»ĕbȨҠ
ơǎȨƚȽȨȨƩơҠѤcžȠơǥǎǰƩщҠτςτφщҠÞK®щҠτςττщҠ9ƩžȵȠǎƚƩҠ»ĕbҠ¤ǎǮǎȵƩơщҠτςστщҠ®ǺȠžɛҠ
»ʪȨǉǺȠƩҠáƩǰƩɕžƙǥƩȨҠ¤ǎǮǎȵƩơщҠτςσϋщҠ®ǺȠžɛҠĕƩȨȵҠ»ĕbҠ¤ǎǮǎȵƩơщҠτςσϊѥшҠöǉǎȨҠ
ȨȝƩƚǎƩȨҠǎȨҠžǥȨǺҠǥǎȨȵƩơҠžȨҠžҠéƚǺȵȵǎȨǉҠÞ®bҠѤöɛǥƩȠѲĕžǥȵƩȠȨҠŧǳЪļƣшщҠτςσψѥҠžǰơҠǎȨҠ
ǎǰƚǥȽơƩơҠǺǰҠȵǉƩҠ»éÞ áҠ¤ǎȨȵҠǺǁҠöǉȠƩžȵƩǰƩơҠžǰơҠAƩƚǥǎǰǎǰǂҠjžƙǎȵžȵȨҠžǰơҠ
éȝƩƚǎƩȨҠѤ»éÞ áҠ:ǺǮǮǎȨȨǎǺǰщҠτςςϊƩѥшҠ 

φшσшσϊ ÞȽƙǥǎƚǎȵɛҠžɔžǎǥžƙǥƩҠơžȵžҠǁȠǺǮҠ°®ÞǎҠѤτςτφѥҠǉžȨҠƙƩƩǰҠȽȨƩơҠȵǺҠžȨȨƩȨȨҠȵǉƩҠ
ȝȠƩȨƩǰƚƩҠǺǁҠÞ®bҠǉžƙǎȵžȵȨҠžǰơҠȨȝƩƚǎƩȨщҠɕǎȵǉҠơǎȨȵȠǎƙȽȵǎǺǰҠȝȠƩȨƩǰȵƩơҠǎǰҠ
bǎǂȽȠƩҠφшυҠžǰơҠbǎǂȽȠƩҠφшφҠȠƩȨȝƩƚȵǎɔƩǥɛшҠöǉƩҠÞ®bҠǉžƙǎȵžȵȨҠžǰơҠȨȝƩƚǎƩȨҠžȠƩҠ
ǥǎȨȵƩơҠɕǎȵǉǎǰҠöžƙǥƩҠφшυш 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυψ 
 

 

bǎǂȽȠƩҠφшυҠÞ®bҠjžƙǎȵžȵȨҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠžǰơҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυω 
 

 

bǎǂȽȠƩҠφшφҠÞ®bҠéȝƩƚǎƩȨҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠžǰơҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυϊ 
 

öžƙǥƩҠφшυҠÞ®bҠjžƙǎȵžȵȨҠžǰơҠéȝƩƚǎƩȨҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠžǰơҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩžȨҠѤ°®ÞǎщҠτςτφѥ 

Þ®bҠjžƙǎȵžȵȨҠǎǰҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

¢ƩǥȝҠƙƩơȨҠ 

¢ƩǥȝҠžǰơҠȨƩžɕƩƩơҠƚǺǮǮȽǰǎȵǎƩȨҠǺǰҠȨȽƙǥǎȵȵǺȠžǥҠȨƩơǎǮƩǰȵ 

jǺȠȨƩҠǮȽȨȨƩǥҠƙƩơȨ 

®žƩȠǥҠƙƩơȨ 

»ʪȨǉǺȠƩҠȨȽƙȵǎơžǥҠȨžǰơȨҠžǰơҠǂȠžɔƩǥȨ 

»ʪȨǉǺȠƩҠơƩƩȝҠȨƩžҠǮȽơȨ 

¢ƩǥȝҠžǰơҠȨƩžɕƩƩơҠƚǺǮǮȽǰǎȵǎƩȨҠǺǰҠȨȽƙǥǎȵȵǺȠžǥҠȨƩơǎǮƩǰȵ 

öǎơƩҠȨɕƩȝȵҠƚǺžȠȨƩҠȨžǰơȨҠɕǎȵǉҠƙȽȠȠǺɕǎǰǂҠƙǎɔžǥɔƩȨ 

®žƩȠǥҠǺȠҠƚǺžȠȨƩҠȨǉƩǥǥҠǂȠžɔƩǥҠɕǎȵǉҠƙȽȠȠǺɕǎǰǂҠȨƩžҠƚȽƚȽǮƙƩȠȨ 

oǰȵƩȠȵǎơžǥҠǮȽơʮžȵȨ 

¤ǺɕҠǺȠҠɔžȠǎžƙǥƩҠȨžǥǎǰǎȵɛҠǉžƙǎȵžȵȨ 

9ȽȠȠǺɕƩơҠǮȽơ 

öǎơƩҠȨɕƩȝȵҠžǥǂžǥҠƚǺǮǮȽǰǎȵǎƩȨ 

éƩžǂȠžȨȨҠƙƩơȨ 

9ǥȽƩҠǮȽȨȨƩǥҠƙƩơȨ 

Þ®bҠéȝƩƚǎƩȨҠǎǰҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

ĕǉǎȵƩҠƚǥȽȨȵƩȠҠžǰƩǮǺǰƩҠÞļǞļȣƸļƮǳƇǻǦЪļƮƀǻƌŘƸƬǻǦ 

bžǰҠǮȽȨȨƩǥҠ ǳǞƌƮļЪſǞļƀƌƣƌǦ 

°ǺȠȵǉƩȠǰҠǁƩžȵǉƩȠҠȨȵžȠҠ¤ŧǛǳƸƬŧǳǞļЪŘŧƣǳƌŘļ 

»ƚƩžǰҠȟȽžǉǺǂ 

Þ®bҠjžƙǎȵžȵȨҠǎǰҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

¢ƩǥȝҠ9ƩơȨ 

jǺȠȨƩҠǮȽȨȨƩǥҠƙƩơȨ 

»ʪȨǉǺȠƩҠȨȽƙȵǎơžǥҠȨžǰơȨҠžǰơҠǂȠžɔƩǥȨ 

Þ®bҠéȝƩƚǎƩȨҠǎǰҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

bžǰҠǮȽȨȨƩǥ 

°ǺȠȵǉƩȠǰҠǁƩžȵǉƩȠҠȨȵžȠ 

»ƚƩžǰҠȟȽžǉǺǂ 

 

φшσшσϋ ÞȽƙǥǎƚǥɛҠžɔžǎǥžƙǥƩҠơžȵžҠǁȠǺǮҠȵǉƩҠ °::ҠѤτςσϋщҠτςτσѥҠǉžȨҠƙƩƩǰҠȽȨƩơҠȵǺҠžȨȨƩȨȨҠ
ȵǉƩҠȝȠǺɚǎǮǎȵɛҠǺǁҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠžǰơҠ»ʪȨǉǺȠƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠȵǺҠ
žȠƩžȨҠǺǁҠ ǰǰƩɚҠoҠȠƩƩǁȨҠžǰơҠȨžǰơƙžǰǢȨшҠKɚȵƩǰȨǎɔƩҠžȠƩžȨҠǺǁҠ ǰǰƩɚҠoҠáƩƩǁҠžǰơҠ
ȨžǰơƙžǰǢȨҠžȠƩҠȝȠƩȨƩǰȵҠžȠǺȽǰơҠ»ȠǢǰƩɛҠžǰơҠȵǉƩҠǮǺȽȵǉҠǺǁҠȵǉƩҠ®ǺȠžɛҠbǎȠȵǉҠ
ѤbǎǂȽȠƩҠφшχѥшҠȨҠǎǥǥȽȨȵȠžȵƩơщҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠơǺƩȨҠǰǺȵҠǎǰȵƩȠȨƩƚȵҠɕǎȵǉҠƩǎȵǉƩȠҠǺǁҠ
ȵǉƩȨƩҠȨƩǰȨǎȵǎɔƩҠ ǰǰƩɚҠoҠǉžƙǎȵžȵȨҠǺʪȨǉǺȠƩщҠƙȽȵҠȵǉƩȠƩҠǎȨҠȝǺȵƩǰȵǎžǥҠǁǺȠҠǺɔƩȠǥžȝҠ
ɕǎȵǉҠȵǉƩҠ»ʪȨǉǺȠƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠžǰơҠžȠƩžȨҠǺǁҠ ǰǰƩɚҠoҠáƩƩǁҠǰƩžȠҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠυϋ 
 

ȵǉƩҠǥžǰơǁžǥǥҠѤbǎǂȽȠƩҠφшχѥшҠjǺɕƩɔƩȠщҠžȨҠȵǉƩҠƩɚžƚȵҠǥǺƚžȵǎǺǰҠǺǁҠȵǉƩҠ»ʪȨǉǺȠƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠȠǺȽȵƩҠѤɕǎȵǉǎǰҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠѥҠǎȨҠǰǺȵҠɛƩȵҠʭǰžǥǎȨƩơщҠ
ȵǉƩȨƩҠžȠƩžȨҠǺǁҠ ǰǰƩɚҠoҠáƩƩǁҠɕǎǥǥҠƙƩҠžɔǺǎơƩơҠɔǎžҠǮǎƚȠǺѲȨǎȵǎǰǂҠѤbǎǂȽȠƩҠφшχѥшҠ
ĕǉǎǥƩҠǎǰǁǺȠǮžȵǎǺǰҠǺǰҠȵǉƩҠǰžȵȽȠƩҠǺǁҠȵǉƩҠȠƩƩǁȨҠǎȨҠǰǺȵҠȝȠǺɔǎơƩơҠǎǰҠȵǉƩҠ °::Ҡ
ѤτςτσѥҠơžȵžȨƩȵщҠȵǉƩҠƙǎǺǂƩǰǎƚҠȨȽƙȨȵȠžȵƩҠǎǰҠKȽȠǺȝƩҠơžȵžȨƩȵҠѤK®»AǰƩȵщҠτςτφѥҠ
ǎȨҠȝȠƩȨƩǰȵƩơҠǎǰҠbǎǂȽȠƩҠφшχшҠöǉǎȨҠȨȽǂǂƩȨȵȨҠȵǉžȵҠȵǉƩҠǥžȠǂƩȠҠžȠƩžȨҠǺǁҠ ǰǰƩɚҠoҠ
áƩƩǁҠѤȝȠƩȨƩǰȵƩơҠǎǰҠbǎǂȽȠƩҠφшχѥҠžȠƩҠȠǺƚǢɛҠȠƩƩǁȨщҠžȨҠǺȝȝǺȨƩơҠȵǺҠƙǎǺǂƩǰǎƚҠȠƩƩǁȨҠ
ǁǺȠǮƩơҠƙɛҠéļŗŧƣƣļǞƌļҠȨȝȝшщҠǮȽȨȨƩǥȨщҠǺȠҠƚǺǥơҠɕžȵƩȠҠƚǺȠžǥȨшҠ  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφς 
 

 

bǎǂȽȠƩҠφшχъҠ9ǎǺǂƩǰǎƚҠéȽƙȨȵȠžȵƩҠžǰơҠ ǰǰƩɚҠoҠjžƙǎȵžȵȨҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠ
éȵȽơɛҠ ȠƩž 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφσ 
 

χ 9žȨƩǥǎǰƩҠ:ǉžȠžƚȵƩȠǎȨžȵǎǺǰҠѴҠéǎȵƩѲéȝƩƚǎʭƚҠéȽȠɔƩɛȨ 

χшσ áƩȨȽǥȵȨҠѴҠéȽƙȵǎơžǥҠƩƚǺǥǺǂɛ 

éƩơǎǮƩǰȵȨ 

cŧƸǛƇșǦƌŘļƣЪéǻǞȒŧșЪ 

χшσшσ ƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžщҠȨƩžƙƩơҠȨƩơǎǮƩǰȵȨҠɕƩȠƩҠ
ǎǰȵƩȠȝȠƩȵƩơҠǁȠǺǮҠéééщҠ®9KéҠžǰơҠé9ÞҠơžȵžҠȵǺҠƙƩҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠǂǥžƚǎžǥҠ
ȵǎǥǥҠžǰơҠȨžǰơɛҠȠƩǂǎǺǰȨщҠǺƚƚžȨǎǺǰžǥǥɛҠƩɚǉǎƙǎȵǎǰǂҠȠǎȝȝǥƩȨщҠǮƩǂžȠǎȝȝǥƩȨҠǺȠҠ
ȨžǰơɕžɔƩȨшҠ 

χшσшτ ĕǎȵǉǎǰҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠщҠȵǉƩҠȨƩžƙƩơҠɕžȨҠȝȠƩơǺǮǎǰžǰȵǥɛҠʮžȵҠžǰơҠ
ƚǺɔƩȠƩơҠƙɛҠȨžǰơҠǺȠҠʭǰƩȠҠȨƩơǎǮƩǰȵȨшҠ:ƩȠȵžǎǰҠǥǺƚžȵǎǺǰȨҠƚǺǰȵžǎǰƩơҠƙǺȽǥơƩȠȨҠ
ɕǎȵǉҠǰǺҠȨƩơǎǮƩǰȵҠǺȠҠǮžȵƩȠǎžǥҠƚǺɔƩȠžǂƩшҠöǉƩҠǺɔƩȠžǥǥҠȨǥǺȝƩҠǺǁҠȵǉƩҠƚǺȠȠǎơǺȠҠ
ȠƩžƚǉƩơҠžҠǮžɚǎǮȽǮҠωχшχ֝щҠɕǎȵǉҠžҠǮƩžǰҠɔžǥȽƩҠǺǁҠσшφφ֝щҠȵǉƩҠǮžɚǎǮȽǮҠȨǥǺȝƩҠ
ɔžǥȽƩȨҠɕƩȠƩҠơȽƩҠȵǺҠƙǺȽǥơƩȠȨҠžǰơҠȨǉǎȝɕȠƩƚǢȨшҠ ơơǎȵǎǺǰžǥǥɛщҠσχщϊτςҠƙǺȽǥơƩȠȨҠ
ɕƩȠƩҠǎơƩǰȵǎʭƩơҠȽȨǎǰǂҠȵǉƩҠ®9KéҠѤcѲȵƩƚщҠτςτφƙѥшҠ 

χшσшυ ĕǎȵǉǎǰҠ ȵǉƩҠ ȠȠžɛҠ ȠƩžщҠ ȨƩžʮǺǺȠҠ ƚǉžȠžƚȵƩȠǎȨȵǎƚȨҠ ơǎʪƩȠƩơҠ ƙƩȵɕƩƩǰҠ ȵǉƩҠ
ȨǺȽȵǉƩȠǰҠžǰơҠǰǺȠȵǉƩȠǰҠȨƩƚȵǎǺǰȨшҠöǉƩҠǰǺȠȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠ
ɕžȨҠ ƚǉžȠžƚȵƩȠǎȨƩơҠ ƙɛҠ ȝȠƩơǺǮǎǰžǰȵǥɛҠ ȨžǰơɛҠ ȠƩǂǎǺǰȨҠ ɕǎȵǉҠ ȝȠǺǮǎǰƩǰȵҠ
ǮƩǂžȠǎȝȝǥƩȨҠǺȠǎƩǰȵƩơҠɕƩȨȵҠȵǺҠƩžȨȵҠžǰơҠȠžǰǂǎǰǂҠǎǰҠǉƩǎǂǉȵҠǁȠǺǮҠτςҠȵǺҠφς ƚǮшҠ
éǮžǥǥҠƙǺȽǥơƩȠȨҠɕƩȠƩҠȝȠƩȨƩǰȵҠǎǰҠǥǎǮǎȵƩơҠžȠƩžȨҠѤcѲȵƩƚщҠτςτφžѥшҠ 

χшσшφ öǉƩҠȨǺȽȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠơǎȨȝǥžɛƩơҠȵǉȠƩƩҠȝȠǎǮžȠɛҠǁƩžȵȽȠƩȨъҠ
žȠƩžȨҠɕǎȵǉҠƙǺȽǥơƩȠȨҠǺǁҠǂǥžƚǎžǥҠȵǎǥǥщҠȠǎȝȝǥƩȨҠžǰơҠȨžǰơɕžɔƩȨщҠžǥǥҠɕǎȵǉҠơǎȨȵǎǰƚȵҠ
ơǎȨȵȠǎƙȽȵǎǺǰҠ ȝžȵȵƩȠǰȨшҠ ȠƩžȨҠ ǺǁҠ ƙǺȽǥơƩȠȨҠ ơǺǮǎǰžȵƩơҠ ȵǉƩҠ ƚƩǰȵȠžǥҠ žǰơҠ
ɕƩȨȵƩȠǰҠžȠƩžȨщҠǂǥžƚǎžǥҠȵǎǥǥҠǁǺȠǮžȵǎǺǰȨҠǎǰҠȵǉƩҠƚƩǰȵȠžǥҠžǰơҠƩžȨȵƩȠǰҠȠƩǂǎǺǰȨщҠ
žǰơҠ ȠǎȝȝǥƩȨҠɕƩȠƩҠȝȠǎǮžȠǎǥɛҠ ǥǺƚžȵƩơҠ ǎǰҠ ȵǉƩҠ ƚƩǰȵȠžǥҠ žȠƩžȨҠ ȨȽȠȠǺȽǰơǎǰǂҠ
ȨȝƩƚǎʭƚҠǂǥžƚǎžǥҠȵǎǥǥҠǁǺȠǮžȵǎǺǰȨҠѤcѲȵƩƚщҠτςτφžѥшҠ 

éŧşƌƬŧƮǳЪ:ƇļǞļŘǳŧǞƌǦǳƌŘǦ 

ÞļǞǳƌŘƣŧЪéƌȣŧЪAƌǦǳǞƌŗǻǳƌƸƮЪ 

χшσшχ öǉƩҠȝƩȠƚƩǰȵžǂƩҠȨƩơǎǮƩǰȵҠƚǺǮȝǺȨǎȵǎǺǰҠѤǎшƩшҠȝȠǺȝǺȠȵǎǺǰҠǺǁҠǮȽơҠӠςшψυ ǮǮыҠ
ȨžǰơҠӞτ ǮǮыҠǂȠžɔƩǥҠӟτ ǮǮѥҠžȵҠƩžƚǉҠȨȵžȵǎǺǰҠǎȨҠȝȠƩȨƩǰȵƩơҠǎǰҠbǎǂȽȠƩҠχшσшҠöǉƩҠ
ȨƩơǎǮƩǰȵҠƚǺǮȝǺȨǎȵǎǺǰҠžƚȠǺȨȨҠȨȵžȵǎǺǰȨҠɕžȨҠƚǺǮȝǺȨƩơҠǺǰҠžɔƩȠžǂƩҠǺǁҠτшψςӰҠ
ǂȠžɔƩǥҠѤéȵžǰơžȠơҠAƩɔǎžȵǎǺǰҠѤéAѥҠςшςχѥщҠϋςшϊςӰҠȨžǰơҠѤéAҠςшςψѥҠžǰơҠψшψςӰҠ
ǮȽơҠѤéAҠςшςχѥшҠöǉƩҠȨƩơǎǮƩǰȵҠǺǁҠžǥǥҠȨȵžȵǎǺǰȨҠɕžȨҠƚǥžȨȨǎʭƩơҠžȨҠȨžǰơщҠɕǎȵǉҠ
ɔžȠɛǎǰǂҠǮȽơҠžǰơҠǂȠžɔƩǥҠƚǺǰȵƩǰȵшҠoǰҠǂƩǰƩȠžǥщҠȵǉƩҠƚǺžȠȨƩȠҠȨƩơǎǮƩǰȵȨҠɕǎȵǉҠ
ȵǉƩҠǂȠƩžȵƩȨȵҠȝƩȠƚƩǰȵžǂƩȨҠǺǁҠǂȠžɔƩǥҠɕƩȠƩҠǁǺȽǰơҠǎǰҠȵǉƩҠȨǺȽȵǉɕƩȨȵҠǺǁҠȵǉƩҠ
¤ǺƚžǥҠ9ƩǰȵǉǎƚҠéȽƙȵǎơžǥҠKƚǺǥǺǂɛҠ ȠƩžщҠžǥǺǰǂҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠ
ѤbǎǂȽȠƩҠχшσѥшҠ 

χшσшψ éƩơǎǮƩǰȵҠƚǥžȨȨǎʭƚžȵǎǺǰȨҠžȠƩҠȨǉǺɕǰҠǎǰҠbǎǂȽȠƩҠχшτщҠöǉƩҠǮžǟǺȠǎȵɛҠѤϋσшττӰѥҠǺǁҠ
ȨȵžȵǎǺǰȨҠɕǎȵǉǎǰҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠɕƩȠƩҠƚǥžȨȨǎʭƩơҠžȨҠȨǥǎǂǉȵǥɛҠǂȠžɔƩǥǥɛҠȨžǰơҠɕǎȵǉҠ
ȵǉƩҠǺǰǥɛҠƩɚƚƩȝȵǎǺǰȨҠƙƩǎǰǂҠǺǰƩҠȨȵžȵǎǺǰҠƚǥžȨȨǎʭƩơҠžȨҠǂȠžɔƩǥǥɛҠȨžǰơщҠžǰơҠǁǺȽȠҠ
ȨȵžȵǎǺǰȨҠƚǥžȨȨǎʭƩơҠžȨҠȨǥǎǂǉȵǥɛҠǂȠžɔƩǥǥɛҠǮȽơơɛҠȨžǰơшҠéȵžȵǎǺǰȨҠɕǎȵǉҠȵǉƩҠʭǰƩȨȵҠ
ȨƩơǎǮƩǰȵҠƚǥžȨȨǎʭƚžȵǎǺǰȨҠѤȨǥǎǂǉȵǥɛҠǂȠžɔƩǥǥɛҠǮȽơơɛҠȨžǰơѥҠɕƩȠƩҠǥǺƚžȵƩơҠǎǰҠȵǉƩҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφτ 
 

ȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠǂǺǎǰǂҠǰǺȠȵǉҠȵǺҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠѤȨȵžȵǎǺǰȨҠ
σϊҠȵǺҠτςщҠτυҠȵǺҠτωҠžǰơҠϋςѥшҠ 

χшσшω ƚƚǺȠơǎǰǂҠ ȵǺҠ ȵǉƩҠbǺǥǢҠ žǰơҠĕžȠơҠ ȨǺȠȵǎǰǂҠ ƚǺƩʫƚǎƩǰȵщҠ ȵǉƩҠ ǮžǟǺȠǎȵɛҠ ǺǁҠ
ȨžǮȝǥƩȨҠžƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠɕƩȠƩҠǎơƩǰȵǎʭƩơҠžȨҠ
ƙƩǎǰǂҠȝǺǺȠǥɛҠȨǺȠȵƩơҠѤχφӰѥҠžǰơҠǮǺơƩȠžȵƩǥɛҠȨǺȠȵƩơҠѤφφӰѥщҠǮƩžǰǎǰǂҠžҠǥžȠǂƩҠ
ȠžǰǂƩҠǺǁҠȝžȠȵǎƚǥƩҠȨǎɥƩȨҠžȠƩҠȝȠƩȨƩǰȵшҠ»ǰƩҠȨȵžȵǎǺǰҠѤK°ĔѺςςσѥҠɕžȨҠƚǥžȨȨǎʭƩơҠ
žȨҠǮǺơƩȠžȵƩǥɛҠɕƩǥǥҠȨǺȠȵƩơщҠžǰơҠǺǰƩҠȨȵžȵǎǺǰҠѤK°ĔѺσςωѥҠɕžȨҠƚǥžȨȨǎʭƩơҠžȨҠ
ɔƩȠɛҠȝǺǺȠǥɛҠȨǺȠȵƩơшҠ 

χшσшϊ bȽǥǥҠÞé ҠȠƩȨȽǥȵȨҠžȠƩҠȝȠƩȨƩǰȵƩơҠǎǰҠǰǰƩɚҠш 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφυ 
 

 

bǎǂȽȠƩҠχшσҠéƩơǎǮƩǰȵҠ:ǺǮȝǺȨǎȵǎǺǰҠѤǁȠǺǮҠÞé ѥҠžȵҠƩžƚǉҠ9ƩǰȵǉǎƚҠcȠžƙҠéžǮȝǥƩҠ¤ǺƚžȵǎǺǰ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφφ 
 

 

bǎǂȽȠƩҠχшτҠbǺǥǢҠéƩơǎǮƩǰȵҠ:ǥžȨȨǎʭƚžȵǎǺǰҠžȵҠƩžƚǉҠ9ƩǰȵǉǎƚҠcȠžƙҠéžǮȝǥƩҠ¤ǺƚžȵǎǺǰ 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφχ 
 

»ǞƀļƮƌŘЪ:ƸƮǳŧƮǳ 

χшσшϋ ö»®ҠžǰơҠö»:ҠȠƩǁƩȠҠȵǺҠȵǉƩҠžǮǺȽǰȵҠǺǁҠǺȠǂžǰǎƚҠǮžȵȵƩȠҠȝȠƩȨƩȠɔƩơҠɕǎȵǉǎǰҠȵǉƩҠ
ȨƩơǎǮƩǰȵшҠ¤ƩɔƩǥȨҠǺǁҠǺȠǂžǰǎƚҠƚǺǰȵƩǰȵҠƚžǰҠȝȠǺɔǎơƩҠžǰҠǎǰơǎƚžȵǎǺǰҠǺǁҠȵǉƩҠ
ǎǰʮȽƩǰƚƩҠǺǁҠǺȠǂžǰǎƚҠƩǰȠǎƚǉǮƩǰȵҠǎǰҠȵǉƩҠȨƩžƙƩơҠȨƩơǎǮƩǰȵҠžǰơҠȵǉƩҠžƚȵǎɔǎȵɛҠ
ǺǁҠ ȝȠǎǮžȠɛҠ ȝȠǺơȽƚƩȠȨҠ ѤƩшǂшҠ ȝǉɛȵǺȝǥžǰǢȵǺǰѥшҠöǉƩҠö»®Ҡ žǰơҠö»:Ҡ ǥƩɔƩǥȨҠ
ȠƩƚǺȠơƩơҠǁȠǺǮҠȵǉƩҠȨƩơǎǮƩǰȵҠȨžǮȝǥƩȨҠƚǺǥǥƩƚȵƩơҠǁȠǺǮҠȵǉƩҠφωҠȨȵžȵǎǺǰȨҠ
ɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠžȠƩҠȝȠƩȨƩǰȵƩơҠǎǰҠ ǰǰƩɚҠ9ш 

χшσшσς »ǁҠȵǉƩҠφωҠȨȵžȵǎǺǰȨҠȨžǮȝǥƩơщҠžǰžǥɛȨǎȨҠǺǁҠö»®ҠƙɛҠȵǉƩҠǥǺȨȨҠǺǰҠǎǂǰǎȵǎǺǰҠȝȠǺƚƩȨȨҠ
ǎǰơǎƚžȵƩơҠȵǉžȵҠǺȠǂžǰǎƚҠǮžȵȵƩȠҠǂƩǰƩȠžǥǥɛҠȠžǰǂƩơҠǁȠǺǮҠςшωӰҠžȵҠK°ĔѺςςσҠȵǺҠ
φшφӰҠžȵҠK°ĔѺςϊϋшҠbǎɔƩҠǺȽȵǥɛǎǰǂҠȨȵžȵǎǺǰȨҠɕǎȵǉҠȨǎǂǰǎʭƚžǰȵҠǎǰƚȠƩžȨƩȨҠɕƩȠƩҠ
K°ĔѺςυχҠѤϋшϊӰѥщҠK°ĔѺςωυžҠѤψшχӰѥщҠK°ĔѺςωϋҠѤψшψӰѥҠɕǎȵǉǎǰҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠ
žǰơҠK°ĔѺσςφҠѤϊшχӰѥҠžǰơҠK°ĔѺσςψҠѤψшψӰѥҠɕǎȵǉǎǰҠȵǉƩҠǰǺȠȵǉƩȠǰҠǮǺȨȵҠȨƩƚȵǎǺǰҠ
ǺǁҠ ȵǉƩҠ KɚȝǺȠȵҠ :žƙǥƩҠ :ǺȠȠǎơǺȠҠ ƙǺȽǰơžȠǎƩȨшҠơơǎȵǎǺǰžǥǥɛщҠ ǺǰƩҠ ȨȵžȵǎǺǰҠ
ѤK°ĔѺςϊωѥҠ ȠƩȝǺȠȵƩơҠ žҠ ɔžǥȽƩҠ ǺǁҠ ӞςшτӰщҠ ɕǉǎƚǉҠ ǎȨҠ ƙƩǥǺɕҠ ȵǉƩҠ ¤ǎǮǎȵҠ ǺǁҠ
AƩȵƩƚȵǎǺǰшҠöǉƩҠǮƩžǰҠö»®ҠǁǺȠҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠɕžȨҠ
υшυςӰҠѤéAҠσшωςѥш 

χшσшσσ ǰžǥɛȨǎȨҠǺǁҠö»:ҠǎǰơǎƚžȵƩơҠȵǉžȵҠǺȠǂžǰǎƚҠƚžȠƙǺǰҠǂƩǰƩȠžǥǥɛҠȠžǰǂƩơҠǁȠǺǮҠςшςϋӰҠ
žȵҠȨȵžȵǎǺǰҠK°ĔѺςςσҠȵǺҠςшϊӰҠžȵҠȨȵžȵǎǺǰҠK°ĔѺςφωшҠ ҠȨǎǂǰǎʭƚžǰȵҠǎǰƚȠƩžȨƩҠɕžȨҠ
ǰǺȵƩơҠžȵҠȨȵžȵǎǺǰҠK°ĔѺςυχҠѤσшϊυӰѥщҠɕǉǎƚǉҠžǥȨǺҠȝȠƩȨƩǰȵƩơҠȵǉƩҠǉǎǂǉƩȨȵҠɔžǥȽƩҠ
ǁǺȠҠö»®шҠöǉƩҠǮƩžǰҠö»:ҠǁǺȠҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠɕžȨҠ
ςшφσӰҠѤéA ςшτφѥш 

éŧşƌƬŧƮǳЪ:ƸƮǳļƬƌƮļǳƌƸƮ 

®ŧǳļƣǦ 

χшσшστ ®ƩȵžǥȨҠȵƩǰơҠȵǺҠƙƩҠȠƩžơǎǥɛҠžơȨǺȠƙƩơҠƙɛҠȨƩơǎǮƩǰȵȨҠɕǉǎƚǉҠƚžǰҠǥƩžơҠȵǺҠȵǉƩǮҠ
žƚƚȽǮȽǥžȵǎǰǂҠ ȵǺҠ ƚǺǰƚƩǰȵȠžȵǎǺǰȨҠ ǁžȠҠ ǉǎǂǉƩȠҠ ȵǉžǰҠ ȵǉƩҠ ȨȽȠȠǺȽǰơǎǰǂҠ
ƩǰɔǎȠǺǰǮƩǰȵшҠ öǉƩȨƩҠ ȨƩơǎǮƩǰȵȨҠ ƚžǰҠ ƙƩƚǺǮƩҠ ȠƩѲȨȽȨȝƩǰơƩơҠ ȵǉȠǺȽǂǉҠ
ƙǎǺȵȽȠƙžȵǎǺǰщҠȝǉɛȨǎƚžǥҠȝȠǺƚƩȨȨƩȨҠǺȠҠǺȵǉƩȠҠơǎȨȵȽȠƙžǰƚƩȨщҠɕǉǎƚǉҠƚžǰҠȠƩǥƩžȨƩҠ
ȵǉƩҠžƚƚȽǮȽǥžȵƩơҠǮƩȵžǥȨшҠöǉƩҠǎǰǂƩȨȵǎǺǰҠǺǁҠȨƩơǎǮƩǰȵȨҠƚǺǰȵžǮǎǰžȵƩơҠɕǎȵǉҠ
ǉƩžɔɛҠǮƩȵžǥȨҠƙɛҠǮžȠǎǰƩҠǺȠǂžǰǎȨǮȨҠƚžǰҠǥƩžơҠȵǺҠƙǎǺžƚƚȽǮȽǥžȵǎǺǰҠȵǉȠǺȽǂǉҠ
ȵȠǺȝǉǎƚҠǥƩɔƩǥȨщҠǥƩžơǎǰǂҠȵǺҠžȝƩɚҠǺȠǂžǰǎȨǮȨҠžƚƚȽǮȽǥžȵǎǰǂҠǮƩȵžǥȨҠȵǺҠžơɔƩȠȨƩҠ
žǰơҠ ȵǺɚǎƚҠ ǥƩɔƩǥȨщҠ ȠƩȨȽǥȵǎǰǂҠ ǎǰҠ ȨǎǂǰǎʭƚžǰȵҠ žơɔƩȠȨƩҠ ƩʪƩƚȵȨҠ ǎǰƚǥȽơǎǰǂҠ
ǮǺȠȵžǥǎȵɛщҠ ǎǮȝžǎȠƩơҠ ȠƩȝȠǺơȽƚȵǎǺǰщҠ ȠƩơȽƚƩơҠ ǂȠǺɕȵǉщҠ žǥȵƩȠžȵǎǺǰȨҠ ǎǰҠ
ǮƩȵžƙǺǥǎȨǮҠžȨҠžҠȠƩȨȽǥȵҠǺǁҠǺɚǎơžȵǎɔƩҠȨȵȠƩȨȨҠžǰơҠơǎȨȠȽȝȵǎǺǰҠǺǁҠȵǉƩҠǁǺǺơҠ
ƚǉžǎǰш 

χшσшσυ öǉƩҠǥƩɔƩǥҠǺǁҠǮƩȵžǥȨҠȵǉžȵҠɕƩȠƩҠȠƩƚǺȠơƩơҠǎǰҠȵǉƩҠȨƩơǎǮƩǰȵҠȨžǮȝǥƩȨҠƚǺǥǥƩƚȵƩơҠ
ǁȠǺǮҠȵǉƩҠφωҠȨȵžȵǎǺǰȨҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠžȠƩҠ
ȝȠƩȨƩǰȵƩơҠǎǰҠ ǰǰƩɚҠ:шҠöǉƩҠȠƩȨȽǥȵȨҠȨǉǺɕƩơҠȵǉžȵҠǮǺȨȵҠȨȵžȵǎǺǰȨҠǉžơҠǮƩȵžǥҠ
ƚǺǰȵžǮǎǰžȵǎǺǰҠǥƩɔƩǥȨҠƙƩǥǺɕҠȵǉƩҠȠƩǥƩɔžǰȵҠ®žȠǎǰƩҠéƚǺȵǥžǰơҠ¤ȨҠžǰơҠ:éàcҠ
ȵǉȠƩȨǉǺǥơȨшҠ 

χшσшσφ éȝƩƚǎʭƚžǥǥɛщҠȠƩȨȽǥȵȨҠǎǰơǎƚžȵƩơҠȵǉžȵҠǁǺȠҠžǥǥҠȨȵžȵǎǺǰȨщҠǥƩɔƩǥȨҠǺǁҠȵǉƩҠǁǺǥǥǺɕǎǰǂҠ
ǮƩȵžǥȨҠɕƩȠƩҠƙƩǥǺɕҠȵǉƩҠ®žȠǎǰƩҠéƚǺȵǥžǰơҠ ¤σҠȵǉȠƩȨǉǺǥơȨъҠǮƩȠƚȽȠɛҠѤ®žȠǎǰƩҠ
éƚǺȵǥžǰơҠ ¤σҠ ȵǉȠƩȨǉǺǥơъҠ ςшυ ǮǂѕǢǂѥщҠ ƚžơǮǎȽǮҠ Ѥςшφ ǮǂѕǢǂѥщҠ ƚǉȠǺǮǎȽǮҠ
Ѥφς ǮǂѕǢǂѥщҠƚǺȝȝƩȠҠѤφς ǮǂѕǢǂѥщҠǰǎƚǢƩǥҠѤτς ǮǂѕǢǂѥщҠǥƩžơҠѤχς ǮǂѕǢǂѥҠžǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφψ 
 

ɥǎǰƚҠѤσυς ǮǂѕǢǂѥшҠ ǥǥҠȨȵžȵǎǺǰȨҠɕƩȠƩҠžǥȨǺҠƙƩǥǺɕҠȵǉƩҠ:éàcҠöK¤ҠȵǉȠƩȨǉǺǥơȨҠ
ǁǺȠҠǮƩȠƚȽȠɛҠѤςшσυ ǮǂѕǢǂѥщҠƚžơǮǎȽǮҠѤςшω ǮǂѕǢǂѥщҠƚǉȠǺǮǎȽǮҠѤχτшυ ǮǂѕǢǂѥщҠ
ƚǺȝȝƩȠҠѤσϊшω ǮǂѕǢǂѥщҠǥƩžơҠѤυςшτ ǮǂѕǢǂѥҠžǰơҠɥǎǰƚҠѤστφ ǮǂѕǢǂѥҠѤǰǎƚǢƩǥҠǎȨҠǰǺȵҠ
ǮƩžȨȽȠƩơҠǁǺȠҠȵǉǎȨҠȵǉȠƩȨǉǺǥơѥш 

χшσшσχ éǎǮǎǥžȠǥɛщҠžǥǥҠȨȵžȵǎǺǰȨҠɕƩȠƩҠȽǰơƩȠҠ®žȠǎǰƩҠéƚǺȵǥžǰơҠ ¤σҠѤτς ǮǂѕǢǂѥҠǁǺȠҠ
ȠȨƩǰǎƚшҠöɕƩǰȵɛѲȵǉȠƩƩҠǺǁҠȵǉƩҠφωҠȨȵžȵǎǺǰȨҠɕƩȠƩҠžǥȨǺҠȽǰơƩȠҠȵǉƩҠ:éàcҠöK¤Ҡ

ǁǺȠҠ žȠȨƩǰǎƚҠѤωшτφ ǮǂѕǢǂѥшҠöǉƩҠ ȠƩǮžǎǰǎǰǂҠ τφҠ ȨȵžȵǎǺǰȨҠѤȨƩƩҠöžƙǥƩҠχшσѥҠ
ƩɚƚƩƩơƩơҠȵǉƩҠ:éàcҠöK¤ҠƙȽȵҠɕƩȠƩҠƙƩǥǺɕҠȵǉƩҠ:éàcҠÞK¤ҠѤφσшψ ǮǂѕǢǂѥшҠöǉƩȨƩҠ
ȨȵžȵǎǺǰȨҠɕƩȠƩҠơǎȨȵȠǎƙȽȵƩơҠȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠžǰơҠȵǉƩҠǰǺȠȵǉƩȠǰҠ
ȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠȠȽǰǰǎǰǂҠžǥǺǰǂҠȵǉƩҠɕƩȨȵƩȠǰҠƩơǂƩҠǺǁҠ
ȵǉƩҠ ȠȠžɛҠ ȠƩžшҠ 

öžƙǥƩҠχшσҠéžǮȝǥǎǰǂҠéȵžȵǎǺǰȨҠɕǎȵǉҠ:ǺǰƚƩǰȵȠžȵǎǺǰȨҠǺǁҠ ȠȨƩǰǎƚҠžƙǺɔƩҠȵǉƩҠ:éàcҠöK¤ҠƙȽȵҠ9ƩǥǺɕҠ
ȵǉƩҠ:éàcҠÞK¤ҠǎǰҠéƩơǎǮƩǰȵȨҠĕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

éȵžȵǎǺǰ ȠȨƩǰǎƚҠѤǮǂѕǢǂѥ 

öǉȠƩȨǉǺǥơъҠ:éàcҠöK¤ҠѤǮǂѕǢǂѥ ωшτφ 

öǉȠƩȨǉǺǥơъҠ:éàcҠÞK¤ҠѤǮǂѕǢǂѥ φσшψ 

K°ĔѺςυχ ωшϋ 

K°ĔѺςυω ωшφ 

K°ĔѺςφυ ϊшτ 

K°ĔѺςφχ ϋшχ 

K°ĔѺςχχ ϋшσ 

K°ĔѺςχϋ στшτ 

K°ĔѺςψσ ϋшω 

K°ĔѺςψυ σςшω 

K°ĔѺςψχ ϊшϊ 

K°ĔѺςψω ωшω 

K°ĔѺςψϋ ωшϋ 

K°ĔѺςωσ συшχ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφω 
 

éȵžȵǎǺǰ ȠȨƩǰǎƚҠѤǮǂѕǢǂѥ 

K°ĔѺςωυž συшσ 

K°ĔѺςωχ στшσ 

K°ĔѺςωω σφшω 

K°ĔѺςωϋ συшσ 

K°ĔѺςϊσ σφшσ 

K°ĔѺςϊυž στшυ 

K°ĔѺςϊω σσшχ 

K°ĔѺςϊϋ ϋшψ 

K°ĔѺσςς ϊшψ 

K°ĔѺσςτ ϊшϋ 

K°ĔѺσςφ συшυ 

K°ĔѺσςψ στшω 

ÞƸƣșŘƇƣƸǞƌƮļǳŧşЪ9ƌǛƇŧƮșƣǦ 

χшσшσψ Þ:9ȨҠžȠƩҠȵǺɚǎƚҠȵǺҠʭȨǉҠžǰơҠǺȵǉƩȠҠžȟȽžȵǎƚҠǺȠǂžǰǎȨǮȨшҠáƩȝȠǺơȽƚȵǎɔƩҠžǰơҠ
ơƩɔƩǥǺȝǮƩǰȵžǥҠ ȝȠǺƙǥƩǮȨҠ ǉžɔƩҠ ƙƩƩǰҠ ǺƙȨƩȠɔƩơҠ ǎǰҠ ʭȨǉҠ žȵҠ ǥǺɕҠ Þ:9Ҡ
ƚǺǰƚƩǰȵȠžȵǎǺǰȨщҠɕǎȵǉҠȵǉƩҠƩžȠǥɛҠǥǎǁƩҠȨȵžǂƩȨҠƙƩǎǰǂҠȵǉƩҠǮǺȨȵҠȨȽȨƚƩȝȵǎƙǥƩшҠ
öǉƩȠƩҠǎȨҠǂȠǺɕǎǰǂҠƩɔǎơƩǰƚƩҠǥǎǰǢǎǰǂҠÞ:9ȨҠžǰơҠȨǎǮǎǥžȠҠƚǺǮȝǺȽǰơȨҠɕǎȵǉҠ
ȠƩȝȠǺơȽƚȵǎɔƩҠžǰơҠǎǮǮȽǰǺѲȵǺɚǎƚҠƩʪƩƚȵȨҠǎǰҠɕǎǥơǥǎǁƩщҠǎǰƚǥȽơǎǰǂҠƩʪƩƚȵȨҠǺǰҠ
ȨƩžǥȨҠžǰơҠǺȵǉƩȠҠǮžȠǎǰƩҠǮžǮǮžǥȨшҠAȽƩҠȵǺҠȵǉƩǎȠҠȝƩȠȨǎȨȵƩǰƚƩҠžǰơҠǥǎȝǺȝǉǎǥǎƚҠ
ǰžȵȽȠƩщҠÞ:9ȨҠǉžɔƩҠȵǉƩҠȝǺȵƩǰȵǎžǥҠȵǺҠƙǎǺžƚƚȽǮȽǥžȵƩщҠȝžȠȵǎƚȽǥžȠǥɛҠǎǰҠǥǎȝǎơҠȠǎƚǉҠ
ȵǎȨȨȽƩҠȨȽƚǉҠžȨҠʭȨǉҠǥǎɔƩȠшҠ9ǎǺžƚƚȽǮȽǥžȵǎǺǰҠǺǁҠÞ:9ȨҠǎȨҠȠƩƚǺȠơƩơҠǎǰҠʭȨǉщҠƙǎȠơȨҠ
žǰơҠ ǮžȠǎǰƩҠ ǮžǮǮžǥȨҠ ɕǎȵǉҠ ǢǰǺɕǰҠ ȨȽƙǥƩȵǉžǥҠ ȵǺɚǎƚǺǥǺǂǎƚžǥҠ ƩʪƩƚȵȨшҠ
ƚƚȽǮȽǥžȵǎǺǰҠǺǁҠÞ:9ȨҠǎǰҠȨƩơǎǮƩǰȵȨҠȝǺȨƩȨҠžҠȝǺȵƩǰȵǎžǥҠǉžɥžȠơҠȵǺҠȨƩơǎǮƩǰȵѲ
ơɕƩǥǥǎǰǂҠǺȠǂžǰǎȨǮȨш 

χшσшσω öžƙǥƩҠχшτҠȝȠƩȨƩǰȵȨҠȵǉƩҠȵǺȵžǥҠǺǁҠȵǉƩҠoǰȵƩȠǰžȵǎǺǰžǥҠ:ǺȽǰƚǎǥҠǁǺȠҠȵǉƩҠKɚȝǥǺȠžȵǎǺǰҠ
ǺǁҠȵǉƩҠéƩžҠѤo:KéѥѲωҠÞ:9ȨҠžȵҠȨȵžȵǎǺǰȨҠȵǉžȵҠɕƩȠƩҠȠƩƚǺȠơƩơҠžȨҠƙƩǎǰǂҠžƙǺɔƩҠ
ȵǉƩҠơƩȵƩƚȵǎǺǰҠȵǉȠƩȨǉǺǥơҠǺǁҠςшϊ ȽǂѕǢǂҠƚǺǮȝžȠƩơҠȵǺҠ®žȠǎǰƩҠéƚǺȵǥžǰơҠ ¤σҠ
Ѥςшςτ ǮǂѕǢǂѥҠžǰơҠ ¤τҠѤςшσϊ ǮǂѕǢǂѥшҠöǉƩҠǁȽǥǥҠȠƩȨȽǥȵȨҠǁǺȠҠȵǉƩҠǎǰơǎɔǎơȽžǥҠÞ:9ȨҠ
žȠƩҠȝȠƩȨƩǰȵƩơҠǎǰҠ ǰǰƩɚҠAшҠ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφϊ 
 

χшσшσϊ ȵҠȵǉƩҠȵǉȠƩƩҠȨȵžȵǎǺǰȨҠɕǎȵǉҠơƩȵƩƚȵžƙǥƩҠǥƩɔƩǥȨҠǺǁҠÞ:9ȨҠѤK°ĔѺσχžҠžǰơҠK°ĔѺςσωҠ
ɕǎȵǉǎǰҠȵǉƩҠȨǺȽȵǉѲɕƩȨȵҠKɚȝǺȠȵҠ:žǥƩҠ:ǺȠȠǎơǺȠҠžǰơҠK°ĔѺςωσҠƚƩǰȵȠžǥҠɕǎȵǉǎǰҠ
ȵǉƩҠǰǺȠȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠ ȠȠžɛҠ ȠƩžѥщҠǥƩɔƩǥȨҠǺǁҠȵǺȵžǥҠÞ:9ȨҠȠžǰǂƩơҠǁȠǺǮҠ
ςшςςςφ ǮǂѕǢǂҠȵǺҠςшςςτσψ ǮǂѕǢǂшҠ ǥǥҠɔžǥȽƩȨҠɕƩȠƩҠƙƩǥǺɕҠ®žȠǎǰƩҠéƚǺȵǥžǰơҠ
¤σҠѤςшςτҠǮǂѕǢǂѥҠžǰơҠƙƩǥǺɕҠȵǉƩҠ:éàcҠöK¤ҠѤςшςτσχ ǮǂѕǢǂѥш 

öžƙǥƩҠχшτҠ:ǺǰƚƩǰȵȠžȵǎǺǰȨҠǺǁҠȵǺȵžǥҠo:KéѲωҠÞ:9ȨҠǎǰҠȨƩơǎǮƩǰȵȨҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

éȵžȵǎǺǰ öǺȵžǥҠÞ:9ȨҠѤǮǂѕǢǂѥ 

öǉȠƩȨǉǺǥơъҠ®žȠǎǰƩҠéƚǺȵǥžǰơҠ ¤σҠѤǮǂѕǢǂѥ ςшςτ 

öǉȠƩȨǉǺǥơъҠ®žȠǎǰƩҠéƚǺȵǥžǰơҠ ¤τҠѤǮǂѕǢǂѥ ςшσϊ 

K°ĔѺσχž ςшςςστσ 

K°ĔѺςσω ςшςςςφ 

K°ĔѺςωσ ςшςςτσψ 

 

»ǞƀļƮƸǳƌƮǦ 

χшσшσϋ »ȠǂžǰǺȵǎǰȨҠžȠƩҠžҠǥžȠǂƩҠƚǥžȨȨҠǺǁҠǺȠǂžǰǺǮƩȵžǥǥǎƚҠƚǺǮȝǺȽǰơȨҠɕǉǎƚǉҠƚǺǰȵžǎǰҠ
ȵǎǰѲƚžȠƙǺǰҠ ƙǺǰơȨшҠ öǉƩɛҠ žȠƩҠ ǎǮȝǺȠȵžǰȵҠ ƩǰɔǎȠǺǰǮƩǰȵžǥҠ ƚǺǰȵžǮǎǰžǰȵȨҠ
žȨȨǺƚǎžȵƩơҠɕǎȵǉҠžǂȠǎƚȽǥȵȽȠžǥщҠǎǰơȽȨȵȠǎžǥҠžǰơҠƙǎǺǮƩơǎƚžǥҠžƚȵǎɔǎȵǎƩȨҠɕǉǎƚǉҠ
ɕƩȠƩҠƙžǰǰƩơҠƙɛҠȵǉƩҠoǰȵƩȠǰžȵǎǺǰžǥҠ®žȠǎȵǎǮƩҠ»ȠǂžǰǎȨžȵǎǺǰҠơȽƩҠȵǺҠȵǺɚǎƚǎȵɛҠ
ƩʪƩƚȵȨҠѤ»ǢǺȠǺҠŧǳЪļƣшщҠτςσχѥшҠ»ȠǂžǰǺȵǎǰȨҠžȠƩҠȵǺɚǎƚҠȵǺҠǮžȠǎǰƩҠǺȠǂžǰǎȨǮȨҠƩɔƩǰҠ
žȵҠ ɔƩȠɛҠ ǥǺɕҠ ƚǺǰƚƩǰȵȠžȵǎǺǰȨшҠ jǎǂǉҠ ƚǺǰƚƩǰȵȠžȵǎǺǰȨҠ ƚžǰҠ ƚžȽȨƩҠ ȨǉƩǥǥҠ
ơƩǁǺȠǮǎȵǎƩȨҠǎǰҠǺɛȨȵƩȠȨҠžǰơҠǎǮȝžǎȠҠȠƩȝȠǺơȽƚȵǎǺǰщҠɕǎȵǉҠȨǎǂǰǎʭƚžǰȵҠǰƩǂžȵǎɔƩҠ
ǎǮȝžƚȵȨҠǺǰҠƚƩǥǥȽǥžȠҠȠƩȨȝǎȠžȵǎǺǰҠǥƩžơǎǰǂҠȵǺҠƚƩǥǥҠžǰơҠǺȠǂžǰǎȨǮҠơƩžȵǉҠѤǥɥǎƩȽҠ
ŧǳЪļƣшщҠσϋϊψѥшҠ 

χшσшτς ¤ƩɔƩǥȨҠǺǁҠǺȠǂžǰǺȵǎǰȨҠơǎƙȽȵɛǥȵǎǰҠžǰơҠȵȠǎƙȽȵɛǥȵǎǰҠɕƩȠƩҠƙǺȵǉҠƙƩǥǺɕҠȵǉƩҠ®žȠǎǰƩҠ
éƚǺȵǥžǰơҠ ¤ȨшҠ 

ÞƸƣșŘșŘƣƌŘЪǞƸƬļǳƌŘЪjșşǞƸŘļǞŗƸƮǦ 

χшσшτσ Þ jȨҠƩǰȵƩȠҠȵǉƩҠƩǰɔǎȠǺǰǮƩǰȵҠȵǉȠǺȽǂǉҠžҠɔžȠǎƩȵɛҠǺǁҠȨǺȽȠƚƩȨщҠǎǰƚǥȽơǎǰǂҠȠǺžơҠ
ȠȽǰѲǺʪщҠȨƩɕžǂƩщҠžȵǮǺȨȝǉƩȠǎƚҠƚǎȠƚȽǥžȵǎǺǰҠžǰơҠǁȠǺǮҠǉǎȨȵǺȠǎƚžǥҠǎǰơȽȨȵȠǎžǥҠ
ơǎȨƚǉžȠǂƩшҠ»ǰƚƩҠǎǰҠȵǉƩҠƩǰɔǎȠǺǰǮƩǰȵщҠÞ jȨҠǉžɔƩҠžҠȨȵȠǺǰǂҠžʫǰǎȵɛҠǁǺȠҠǺȠǂžǰǎƚҠ
ƚžȠƙǺǰҠžǰơҠžȨҠȨȽƚǉҠȨƩơǎǮƩǰȵҠƚžǰҠžƚȵҠžȨҠžҠȨȽƙȨȵžǰȵǎžǥҠȨǎǰǢшҠAȽƩҠȵǺҠȵǉƩҠ
ǉǎǂǉҠžʫǰǎȵɛҠǁǺȠҠǺȠǂžǰǎƚҠƚžȠƙǺǰщҠǺǰƚƩҠǎǰǂƩȨȵƩơҠƙɛҠǁžȽǰžҠȵǉƩҠÞ jȨҠƚžȽȨƩҠ
ǺɚǎơžȵǎɔƩҠȨȵȠƩȨȨҠžǰơҠǥƩžơҠȵǺҠžơɔƩȠȨƩҠƩʪƩƚȵȨҠǎǰҠȵǉƩҠǺȠǂžǰǎȨǮшҠ®ǺȨȵҠȨȝƩƚǎƩȨҠ
ǉžɔƩҠžҠǥǎǮǎȵƩơҠžƙǎǥǎȵɛҠȵǺҠǮƩȵžƙǺǥǎȨƩҠÞ jȨҠžǰơҠžȨҠžҠȠƩȨȽǥȵҠȵǉƩɛҠƚžǰҠ
ƙǎǺžƚƚȽǮȽǥžȵƩҠȵǺҠȵǺɚǎƚҠǥƩɔƩǥȨш 

χшσшττ bȽǥǥҠžǰžǥɛȨǎȨҠǺǁҠžǥǥҠÞ jȨҠžȵҠžǥǥҠȨȵžȵǎǺǰȨҠǎȨҠȝȠƩȨƩǰȵƩơҠǎǰҠǰǰƩɚҠKш 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠφϋ 
 

χшσшτυ :ǺǰƚƩǰȵȠžȵǎǺǰȨҠǺǁҠžǥǥҠÞ jȨҠžȵҠžǥǥҠȨȵžȵǎǺǰȨҠžƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠ
éȵȽơɛҠ ȠƩžҠɕƩȠƩҠƙƩǥǺɕҠȵǉƩǎȠҠȠƩǥƩɔžǰȵҠ:éàcҠöK¤ҠžǰơҠ:éàcҠÞK¤ҠȵǉȠƩȨǉǺǥơȨщҠ
žǰơҠȵǉƩҠ®žȠǎǰƩҠéƚǺȵǥžǰơҠ ¤σҠȵǉȠƩȨǉǺǥơшҠ 

öƸǳļƣЪjșşǞƸŘļǞŗƸƮЪ:ƸƮǳŧƮǳЪϮöj:ϯ 

χшσшτφ öj:ҠƚǺǰƚƩǰȵȠžȵǎǺǰȨҠɔžȠǎƩơҠžƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠȠƩžщҠ
ɕǎȵǉҠžҠȝƩžǢҠǺǁҠτυщχςςҠӯǂѕǢǂҠžȵҠK°ĔѺςυχшҠöǉƩɛҠơǎơҠǰǺȵҠƩɚƚƩƩơҠȵǉƩҠAȽȵƚǉҠ
áǎǟǢȨǎǰȨȵǎȵȽȽȵҠ ɔǺǺȠҠ ĔǺǥǢȨǂƩɥǺǰơǉƩǎơҠ ƩǰҠ ®ǎǥǎƩȽҠǎǰȵƩȠɔƩǰȵǎǺǰҠ ǥƩɔƩǥҠ
Ѥχщςςςщςςς ӯǂѕǢǂѥҠžȵҠžǰɛҠǺǁҠȵǉƩҠȨžǮȝǥǎǰǂҠȨǎȵƩȨшҠöǺҠȝȠǺɔǎơƩҠƚǺǰȵƩɚȵщҠžҠȨȵȽơɛҠ
ƙɛҠjžȠȠǎƩȨҠŧǳЪļƣϒϓҠѤτςςσѥҠɕǉǎƚǉҠƩɚžǮǎǰƩơҠǥƩɔƩǥȨҠǺǁҠöj:ҠƙƩȵɕƩƩǰҠσϋωχҠžǰơҠ
σϋϋχҠǁȠǺǮҠǺǎǥҠžǰơҠǂžȨҠȨȽȠɔƩɛȨҠǁǺȽǰơҠȵǉžȵҠǥƩɔƩǥȨҠǺǁҠöj:ҠǥǺƚžȵƩơҠǺɔƩȠҠχҠǢǮҠ
ǁȠǺǮҠȝǥžȵǁǺȠǮȨҠѤƚǺǰȨǎơƩȠƩơҠƙžƚǢǂȠǺȽǰơҠǥƩɔƩǥȨѥҠžƚȠǺȨȨҠȵǉƩҠ°ǺȠȵǉҠéƩžҠɕƩȠƩҠ
τχщχςςҠӯǂѕǢǂҠѤϋχȵǉҠȝƩȠƚƩǰȵǎǥƩыҠǎшƩшҠǂȠƩžȵƩȠҠȵǉžǰҠϋχӰҠǺǁҠžǥǥҠȨȽȠɔƩɛҠɔžǥȽƩȨҠ
ǎǰƚǥȽơƩơѥш 

oǰǁžȽǰž 

éǻƬƬļǞșЪéǳļǳƌǦǳƌŘǦ 

χшσшτχ ҠȵǺȵžǥҠǺǁҠφϊςҠȵžɚžҠɕƩȠƩҠȠƩƚǺȠơƩơҠǁȠǺǮҠȵǉƩҠϋχҠǎǰǁžȽǰžǥҠǂȠžƙҠȨžǮȝǥƩȨҠ
ƚǺǥǥƩƚȵƩơҠžƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ»ǁҠȵǉƩȨƩщҠψχҠɕƩȠƩҠ
ƚǺǥǺǰǎžǥҠȵžɚžҠžǰơҠσσҠɕƩȠƩҠȵžɚžҠɕǉǺȨƩҠžƙȽǰơžǰƚƩҠɕžȨҠǰǺȵҠƩǰȽǮƩȠžȵƩơҠơȽƩҠ
ȵǺҠȝȠǺƚƩȨȨǎǰǂҠȝȠǺȵǺƚǺǥȨҠǺȠҠƙƩƚžȽȨƩҠǺǰǥɛҠǁȠžǂǮƩǰȵȨҠǺǁҠǎǰơǎɔǎơȽžǥȨҠɕƩȠƩҠ
ǁǺȽǰơшҠöǉƩȨƩҠȵžɚžҠɕƩȠƩҠȵǉƩȠƩǁǺȠƩҠǺǰǥɛҠȠƩƚǺȠơƩơҠžȨҠȝȠƩȨƩǰȵҠžǰơҠɕƩȠƩҠ
ȠƩǮǺɔƩơҠǁȠǺǮҠȵǉƩҠǰȽǮƩȠǎƚžǥҠžǰơҠȨȵžȵǎȨȵǎƚžǥҠžǰžǥɛȨƩȨщҠɕǎȵǉҠȵǉƩҠƚǺǥǺǰǎžǥҠ
ȵžɚžҠǎǰƚǥȽơƩơҠǎǰҠȵǉƩҠƩȝǎǁžȽǰžǥҠǰȽǮƩȠǎƚžǥҠžǰžǥɛȨǎȨҠѤéƩƚȵǎǺǰҠυшτѥшҠ 

χшσшτψ ҠȵǺȵžǥҠǺǁҠσϊщχωϊҠǎǰơǎɔǎơȽžǥȨщҠȠƩȝȠƩȨƩǰȵǎǰǂҠφςφҠƩǰȽǮƩȠžȵƩơҠȵžɚžҠɕƩȠƩҠ
ȠƩƚǺȠơƩơҠžƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ»ǁҠȵǉƩȨƩщҠǟȽɔƩǰǎǥƩȨҠ
žƚƚǺȽǰȵƩơҠǁǺȠҠσщυϊφҠǎǰơǎɔǎơȽžǥȨҠǁȠǺǮҠφυҠȵžɚžщҠȠƩȝȠƩȨƩǰȵǎǰǂҠωшφχӰҠǺǁҠȵǉƩҠ
ȵǺȵžǥҠ ǰȽǮƙƩȠҠ ǺǁҠ ǎǰơǎɔǎơȽžǥȨҠžƚȠǺȨȨҠσςшχϋӰҠ ǺǁҠ ȵǉƩҠ ȵǺȵžǥҠ ǰȽǮƙƩȠҠ ǺǁҠ
ƩǰȽǮƩȠžȵƩơҠȵžɚžшҠ 

χшσшτω »ǁҠȵǉƩҠφςφҠȵžɚžҠƩǰȽǮƩȠžȵƩơҠȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩžщҠǰǺǰƩҠɕƩȠƩҠǺƙȨƩȠɔƩơҠžȵҠžǥǥҠȨȵžȵǎǺǰȨшҠ ҠȵǺȵžǥҠǺǁҠϊψҠȵžɚžҠѤσωшϋτӰѥҠɕƩȠƩҠ

ȠƩƚǺȠơƩơҠžȨҠȨǎǰǂǥƩҠǎǰơǎɔǎơȽžǥȨыҠȵǉƩȨƩҠȠžȠƩǥɛҠȠƩƚǺȠơƩơҠȵžɚžҠɕƩȠƩҠơǎȨȵȠǎƙȽȵƩơҠ
žƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ ҠȵǺȵžǥҠǺǁҠτψσҠȵžɚžҠѤχφшυϊӰѥҠ
ɕƩȠƩҠȠƩȝȠƩȨƩǰȵƩơҠƙɛҠǁƩɕƩȠҠȵǉžǰҠσςҠǎǰơǎɔǎơȽžǥȨшҠKƚǺǥǺǂǎƚžǥҠƚǺǮǮȽǰǎȵǎƩȨҠ
ɕǉǎƚǉҠ žȠƩҠ ȨȽƙǟƩƚȵƩơҠȵǺҠǁȠƩȟȽƩǰȵҠ ǥǺƚžǥҠ ơǎȨȵȽȠƙžǰƚƩҠ ǺȠҠ ƚǺǰȵžǮǎǰžȵǎǺǰҠ
ƩɔƩǰȵȨҠ ɕǎǥǥҠ ȵƩǰơҠ ȵǺҠ ƙƩҠ ǥǺɕҠ ǎǰҠ ơǎɔƩȠȨǎȵɛщҠ ǎǰȨȵƩžơҠ ơƩǮǺǰȨȵȠžȵǎǰǂҠ ǉǎǂǉҠ
žƙȽǰơžǰƚƩȨҠǺǁҠžҠǁƩɕҠȵžɚžҠɕǉǎƚǉҠžȠƩҠȵǺǥƩȠžǰȵҠȵǺҠȨȽƚǉҠơǎȨȵȽȠƙžǰƚƩҠѤ:ǥžȠǢƩҠ
ŧǳЪļƣϒϓҠτςσφѥшҠoǰҠƚǺǰȵȠžȨȵщҠžҠȠƩžȨǺǰžƙǥɛҠơǎɔƩȠȨƩҠƚǺǮǮȽǰǎȵɛҠѲҠǺǰƩҠƚǺǮȝǺȨƩơҠ
ǺǁҠžҠƙȠǺžơƩȠҠȠžǰǂƩҠǺǁҠȵžɚžщҠƩžƚǉҠžȵҠȠƩǥžȵǎɔƩǥɛҠǥǺɕҠžƙȽǰơžǰƚƩҠѲҠǎǰơǎƚžȵƩȨҠ
žǰҠžȠƩžҠȵǉžȵҠǎȨҠǰǺȵҠȨȽƙǟƩƚȵҠȵǺҠǁȠƩȟȽƩǰȵҠơǎȨȵȽȠƙžǰƚƩҠǺȠҠƚǺǰȵžǮǎǰžȵǎǺǰш 

χшσшτϊ  ȽɔƩǰǎǥƩȨҠɕƩȠƩҠȠƩƚǺȠơƩơҠžȵҠȨȵžȵǎǺǰȨҠžƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠ
éȵȽơɛҠ ȠƩžҠ ǁȠǺǮҠ ȵǉƩҠ ȝǉɛǥžҠ ®ǺǥǥȽȨƚžщҠ KƚǉǎǰǺơƩȠǮžȵžщҠ ȠȵǉȠǺȝǺơžщҠ
ǰǰƩǥǎơžщҠ:ǰǎơžȠǎžҠžǰơҠ:ǉǺȠơžȵžшҠöǉƩҠʭɔƩҠǮǺȨȵҠžƙȽǰơžǰȵҠǟȽɔƩǰǎǥƩҠȵžɚžҠ

ɕƩȠƩҠɕǎȵǉǎǰҠȵǉƩҠ ǰǰƩǥǎơžҠѤcƣșŘŧǞļҠȨȝшҠžǰơҠ°ŧǛƇǳșǦЪȨȝшѥщҠȵǉƩҠ®ǺǥǥȽȨƚžҠѤŗǞļҠ
ȨȝшҠžǰơҠöǉȠžƚǎǺǎơƩžѥҠžǰơҠȵǉƩҠKƚǉǎǰǺơƩȠǮžȵžҠѤ ǮȝǉǎȽȠǎơžƩѥшҠ ȽɔƩǰǎǥƩȨҠǺǁҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχς 
 

ȵǉƩȨƩҠ ʭɔƩҠ ȵžɚžҠ ƚǺǮȝȠǎȨƩơҠωσшωχӰҠ ǺǁҠ ȵǉƩҠ ȵǺȵžǥҠ ǰȽǮƙƩȠҠ ǺǁҠ ǟȽɔƩǰǎǥƩҠ
ǎǰơǎɔǎơȽžǥȨшҠK°ĔѺςφυщҠK°ĔѺςχχщҠK°ĔѺςψτщҠK°ĔѺςψϊҠžǰơҠK°ĔѺςψϋщҠɕǎȵǉǎǰҠ
ȵǉƩҠ ǰǺȠȵǉѲɕƩȨȵҠ ǺǁҠ ȵǉƩҠ ȠȠžɛҠ ȠƩžщҠȠƩƚǺȠơƩơҠ žǥǥҠ ʭɔƩҠ ǺǁҠ ȵǉƩҠ ǉǎǂǉƩȨȵҠ
žƙȽǰơžǰƚƩҠǟȽɔƩǰǎǥƩҠȵžɚžшҠK°ĔѺςστҠžǰơҠK°ĔѺςσυщҠɕǎȵǉǎǰҠȵǉƩҠǮǎơȨƩƚȵǎǺǰҠǺǁҠ
ȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠщҠȠƩƚǺȠơƩơҠǰǺǰƩҠǺǁҠȵǉƩҠʭɔƩҠȵžɚžҠɕǎȵǉҠȵǉƩҠǉǎǂǉƩȨȵҠ
žƙȽǰơžǰƚƩҠ ǺǁҠ ǟȽɔƩǰǎǥƩȨщҠ ƙȽȵҠ ơǎơҠ ȠƩƚǺȠơҠ ǺȵǉƩȠҠ ǟȽɔƩǰǎǥƩҠȵžɚžшҠ éȵžȵǎǺǰȨҠ
K°ĔѺςτϋҠžǰơҠK°ĔѺςψωҠȠƩƚǺȠơƩơҠȵǉƩҠǉǎǂǉƩȨȵҠǰȽǮƙƩȠҠǺǁҠǟȽɔƩǰǎǥƩҠȵžɚžҠѤσςѥҠ
ɕǎȵǉҠK°ĔѺςϊυžҠȠƩƚǺȠơǎǰǂҠȵǉƩҠǉǎǂǉƩȨȵҠǰȽǮƙƩȠҠǺǁҠǟȽɔƩǰǎǥƩҠǎǰơǎɔǎơȽžǥȨҠѤφψѥшҠ 

χшσшτϋ öɕǺҠǟȽɔƩǰǎǥƩȨҠžǰơҠȵƩǰҠžơȽǥȵȨҠƸſҠ ϒЪƌǦƣļƮşƌŘļҠɕƩȠƩҠǎơƩǰȵǎʭƩơҠžƚȠǺȨȨҠȵɕƩǥɔƩҠ
ǂȠžƙҠȨžǮȝǥƩȨшҠ»ǁҠȵǉƩҠȵƩǰҠžơȽǥȵȨщҠȨǎɚҠɕƩȠƩҠȠƩȵȽȠǰƩơҠȵǺҠȨƩžҠžȵҠȨȵžȵǎǺǰȨҠ
K°ĔѺςτϊщҠK°ĔѺςτϋщҠK°ĔѺςχψщҠK°ĔѺςψψщҠK°ĔѺςϋψҠžǰơҠK°ĔѺςϋϊ шҠöǉƩȨƩҠ
ȠƩȵȽȠǰƩơҠǎǰơǎɔǎơȽžǥȨҠǉžɔƩҠǰǺȵҠƙƩƩǰҠǎǰƚǥȽơƩơҠɕǎȵǉǎǰҠȵǉƩҠƙǎǺǮžȨȨҠɔžǥȽƩȨҠǺǁҠ
ȵǉƩǎȠҠȠƩȨȝƩƚȵǎɔƩҠȨȵžȵǎǺǰȨш 

χшσшυς oǰǎȵǎžǥǥɛщҠ ȵǉƩҠ ƩǰȽǮƩȠžȵƩơҠ ơžȵžȨƩȵҠ ɕžȨҠ ơǎɔǎơƩơҠ ǎǰȵǺҠ ȵǉƩҠ ʭɔƩҠ ǮžǟǺȠҠ
ȵžɚǺǰǺǮǎƚҠ ǂȠǺȽȝȨъҠ ǰǰƩǥǎơžҠ ѤÞǺǥɛƚǉžƩȵžѥщҠ ȠȵǉȠǺȝǺơžщҠ ®ǺǥǥȽȨƚžщҠ
KƚǉǎǰǺơƩȠǮžȵžҠžǰơҠ҉»ȵǉƩȠ҉шҠöǉƩҠ҉»ȵǉƩȠ҉ҠǂȠǺȽȝҠɕžȨҠƚǺǮȝȠǎȨƩơҠǺǁҠ:ǰǎơžȠǎžщҠ
:ǉžƩȵǺǂžǰȵǉžщҠjƩǮǎƚǉǺȠơžȵžщҠ:ǉǺȠơžȵžщҠ°ƩǮƩȠȵƩžщҠ ÞǉǺȠǺǰǎơžҠžǰơҠ
ÞǥžȵɛǉƩǥǮǎǰȵǉƩȨш 

χшσшυσ öǉƩҠžƙȨǺǥȽȵƩҠžǰơҠȝȠǺȝǺȠȵǎǺǰžǥҠƚǺǰȵȠǎƙȽȵǎǺǰȨҠǺǁҠȵǉƩȨƩҠʭɔƩҠȵžɚǺǰǺǮǎƚҠ
ǂȠǺȽȝȨҠȵǺҠȵǉƩҠǺɔƩȠžǥǥҠƚǺǮǮȽǰǎȵɛҠȨȵȠȽƚȵȽȠƩҠžȠƩҠȨȽǮǮžȠǎȨƩơҠǎǰҠöžƙǥƩҠχшυҠ
ɕǉǎǥȨȵҠƙǎǺǮžȨȨҠɔžǥȽƩȨҠƙɛҠǂȠǺȨȨҠȵžɚǺǰǺǮǎƚҠǂȠǺȽȝȨҠžȠƩҠȝȠƩȨƩǰȵƩơҠǎǰҠǰǰƩɚҠ
bъҠbσшҠ 

öžƙǥƩҠχшυҠ:ǺǰȵȠǎƙȽȵǎǺǰҠǺǁҠcȠǺȨȨҠöžɚǺǰǺǮǎƚҠcȠǺȽȝȨҠáƩƚǺȠơƩơҠǎǰҠȵǉƩҠoǰǁžȽǰžǥҠcȠžƙҠéžǮȝǥƩȨ 

cȠǺȽȝ oǰơǎɔǎơȽžǥҠ
ƙȽǰơžǰƚƩ 

ÞȠǺȝǺȠȵǎǺǰžǥҠ
:ǺǰȵȠǎƙȽȵǎǺǰҠ
ѤӰѥ 

°ǺшҠöžɚž ÞȠǺȝǺȠȵǎǺǰžǥҠ
:ǺǰȵȠǎƙȽȵǎǺǰҠ
ѤӰѥ 

ǰǰƩǥǎơž συщςφψ ωςшττ σϊϋ φψшωϊ 

ȠȵǉȠǺȝǺơž σщφψψ ωшϊϋ σςτ τχшτχ 

®ǺǥǥȽȨƚž σщφψϊ ωшϋς ϊς σϋшϊ 

KƚǉǎǰǺơƩȠǮžȵž τщςτς σςшϊω τς φшϋχ 

»ȵǉƩȠ χωϊ υшσσ συ υшττ 

 

χшσшυτ öǉƩҠ ǁžȽǰžǥҠ ƚǺǮǮȽǰǎȵǎƩȨҠɕƩȠƩҠ ǂƩǰƩȠžǥǥɛҠ ơǺǮǎǰžȵƩơҠ ƙɛҠ ǰǰƩǥǎơžҠ ѤǰҠӛҠ
συщςφψѥщҠɕǉǎƚǉҠƚǺǰȵȠǎƙȽȵƩơҠωςшττӰҠǺǁҠȵǉƩҠȵǺȵžǥҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨщҠ
ǁǺǥǥǺɕƩơҠƙɛҠKƚǉǎǰǺơƩȠǮžȵžҠѤǰҠӛҠτщςτςѥҠɕǉǎƚǉҠƚǺǰȵȠǎƙȽȵƩơҠσςшϊωӰҠǺǁҠȵǉƩҠ
ȵǺȵžǥҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨшҠǰǰƩǥǎơžҠɕƩȠƩҠȵǉƩҠǮǺȨȵҠơǎɔƩȠȨƩҠǂȠǺȽȝҠžȨҠɕƩǥǥҠ
žȨҠȵǉƩҠǮǺȨȵҠžƙȽǰơžǰȵщҠžƚƚǺȽǰȵǎǰǂҠǁǺȠҠφψшωϊӰҠǺǁҠȵǉƩҠȵǺȵžǥҠǰȽǮƙƩȠҠǺǁҠȵžɚžшҠ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχσ 
 

χшσшυυ ǰǰƩǥǎơžҠɕƩȠƩҠơǺǮǎǰžȵƩơҠƙɛҠÞǺǥɛƚǉžƩȵžҠѤϋφшστӰѥщҠɕǎȵǉҠ»ǥǎǂǺƚǉžƩȵžҠžǰơҠ
éǎȝȽǰƚȽǥžҠƚǺǰȵȠǎƙȽȵǎǰǂҠφшφӰҠžǰơҠσшφψӰщҠȠƩȨȝƩƚȵǎɔƩǥɛщҠǺǁҠȵǉƩҠȵǺȵžǥҠǰȽǮƙƩȠҠ
ǺǁҠǎǰơǎɔǎơȽžǥȨҠɕǎȵǉǎǰҠȵǉǎȨҠȵžɚǺǰшҠ»ǥǎǂǺƚǉžƩȵƩȨҠȵƩǰơҠȵǺҠȵǉȠǎɔƩҠǁǺǥǥǺɕǎǰǂҠ
ơǎȨȵȽȠƙžǰƚƩҠžǰơҠȵǉƩȠƩǁǺȠƩҠžҠƚǺǮǮȽǰǎȵɛҠơǺǮǎǰžȵƩơҠƙɛҠȝǺǥɛƚǉžƩȵƩȨҠǎȨҠ
ǎǰơǎƚžȵǎɔƩҠǺǁҠǥǎǮǎȵƩơҠơǎȨȵȽȠƙžǰƚƩшҠ 

χшσшυφ ȵҠǎǰơǎɔǎơȽžǥҠȨȵžȵǎǺǰȨщҠǂȠǺȨȨҠȵžɚǺǰǺǮǎƚҠǂȠǺȽȝҠȝȠǺȝǺȠȵǎǺǰȨҠȠƩʮƩƚȵƩơҠȵǉƩȨƩҠ
ȠƩȨȽǥȵȨщҠɕǎȵǉҠ ǰǰƩǥǎơžҠƚǺǮȝȠǎȨǎǰǂҠȵǉƩҠǉǎǂǉƩȨȵҠȝȠǺȝǺȠȵǎǺǰҠžǰơҠǉǎǂǉƩȨȵҠ
ǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠǺǁҠȵǉƩҠȵžɚžҠžȵҠžǥǥҠȨȵžȵǎǺǰȨщҠɕǎȵǉҠȝȠǺȝǺȠȵǎǺǰȨҠȠžǰǂǎǰǂҠ
ǁȠǺǮҠυχшτϋӰҠȵǺҠϋςшψψӰҠǺǁҠȵǉƩҠȵǺȵžǥҠǎǰơǎɔǎơȽžǥȨшҠéȵžȵǎǺǰҠK°ĔѺςςσҠǉžơҠǮǺȠƩҠ
ƩȟȽžǥҠȝȠǺȝǺȠȵǎǺǰȨҠǺǁҠ ǰǰƩǥǎơžҠžǰơҠ ȠȵǉȠǺȝǺơžҠɕǎȵǉҠυχшτϋӰҠžǰơҠυτшυχӰҠǺǁҠ
ȵǺȵžǥҠǎǰơǎɔǎơȽžǥȨщҠȠƩȨȝƩƚȵǎɔƩǥɛшҠ 

χшσшυχ oǰҠȵƩȠǮȨҠǺǁҠƙǎǺǮžȨȨщҠȵǉƩҠơžȵžҠơǎơҠǰǺȵҠȠƩʮƩƚȵҠȵǉƩҠơǺǮǎǰžǰƚƩҠǺǁҠ ǰǰƩǥǎơžҠ
ɕǎȵǉҠȠƩȨȝƩƚȵҠȵǺҠȵǉƩҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠžǰơҠǰȽǮƙƩȠҠǺǁҠȵžɚžшҠ®ǺǥǥȽȨƚžҠ
žƚƚǺȽǰȵƩơҠǁǺȠҠǮǺȨȵҠǺǁҠȵǉƩҠǮžȨȨҠȠƩƚǺȠơƩơҠѤϊχшϋςӰѥҠžƚȠǺȨȨҠžǥǥҠȨȵžȵǎǺǰȨщҠ
ɕǎȵǉҠKƚǉǎǰǺơƩȠǮžȵžҠžƚƚǺȽǰȵǎǰǂҠǁǺȠҠȵǉƩҠȨƩƚǺǰơҠǉǎǂǉƩȨȵҠƙǎǺǮžȨȨҠѤωшψσӰѥҠ
žƚȠǺȨȨҠžǥǥҠȨȵžȵǎǺǰȨшҠ ȵҠȵǉƩҠȨȵžȵǎǺǰҠɕǎȵǉҠȵǉƩҠǉǎǂǉƩȨȵҠƙǎǺǮžȨȨҠѤK°ĔѺςωςѥщҠ
®ǺǥǥȽȨƚžҠžƚƚǺȽǰȵƩơҠǁǺȠҠϋϊшψσӰҠǺǁҠȵǉƩҠƙǎǺǮžȨȨшҠöǉǎȨҠǮžɛҠƙƩҠžҠȠƩȨȽǥȵҠǺǁҠ
®ǺǥǥȽȨƚžҠžǰơҠKƚǉǎǰǺơƩȠǮžȵžҠƙƩǎǰǂҠžƙǥƩҠȵǺҠǂȠǺɕҠȵǺҠžҠǥžȠǂƩȠҠƙǺơɛҠȨǎɥƩҠȵǉžǰҠ
ǮǺȨȵҠ ǰǰƩǥǎơžҠ žǰơҠȵǉƩȠƩǁǺȠƩҠ žȠƩҠ ǥǎǢƩǥɛҠȵǺҠ ǉžɔƩҠ žҠ ǉǎǂǉƩȠҠɕƩǎǂǉȵҠ ȝƩȠҠ
ǎǰơǎɔǎơȽžǥшҠ 

χшσшυψ öǉƩҠǮǺȨȵҠžƙȽǰơžǰȵҠȵžɚǺǰҠɕžȨҠȵǉƩҠȵȽƙƩѲơɕƩǥǥǎǰǂҠȝǺǥɛƚǉžƩȵƩҠ»ȓŧƮƌļҠȨȝшщҠ
ɕǎȵǉҠ žҠ ȵǺȵžǥҠ ǺǁҠυщωϊτҠǎǰơǎɔǎơȽžǥȨҠ ȠƩƚǺȠơƩơшҠ öǉƩȨƩҠ ǎǰơǎɔǎơȽžǥȨҠ ɕƩȠƩҠ
ơǎȨȵȠǎƙȽȵƩơҠžȵҠžǥǥҠȨȵžȵǎǺǰȨҠȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠ9ƩǰȵǉǎƚҠéȽƙȵǎơžǥҠKƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩžщҠɕǎȵǉҠȵǉƩҠƩɚƚƩȝȵǎǺǰҠǺǁҠȨȵžȵǎǺǰȨҠK°ĔѺςςτщҠK°ĔѺςςχщҠK°ĔѺςσςщҠžǰơҠ

K°ĔѺςσσшҠöǉƩҠǉǎǂǉƩȨȵҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠǺǁҠȵǉǎȨҠȨȝƩƚǎƩȨҠǺƚƚȽȠȠƩơҠžȵҠ
K°ĔѺςϊυžщҠɕǎȵǉǎǰҠȵǉƩҠǰǺȠȵǉѲƩžȨȵҠǺǁҠȵǉƩҠ ȠȠžɛҠ ȠƩžщҠɕǎȵǉҠτςτҠǎǰơǎɔǎơȽžǥȨҠ
ȠƩƚǺȠơƩơш 

χшσшυω öǉƩҠȨȝƩƚǎƩȨҠɕǎȵǉҠȵǉƩҠȨƩƚǺǰơҠǉǎǂǉƩȨȵҠžƙȽǰơžǰƚƩҠɕžȨҠȵǉƩҠȝƩžҠȽȠƚǉǎǰҠ
KŘƇƌƮƸŘșļƬǻǦЪǛǻǦƌƣƣǻǦщҠɕǎȵǉҠσщυϋσҠǎǰơǎɔǎơȽžǥȨҠȠƩƚǺȠơƩơшҠöǉƩȨƩҠǎǰơǎɔǎơȽžǥȨҠ
ɕƩȠƩҠɕǎơƩǥɛҠ ơǎȨȵȠǎƙȽȵƩơҠ žƚȠǺȨȨҠȵǉƩҠ 9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠ éȵȽơɛҠ ȠƩžшҠöǉƩҠ
ǉǎǂǉƩȨȵҠžƙȽǰơžǰƚƩҠǺǁҠKϒЪǛǻǦƌƣƣǻǦҠǺƚƚȽȠȠƩơҠžȵҠȨȵžȵǎǺǰҠK°ĔѺϊυžщҠɕǎȵǉҠχϋҠ
ǎǰơǎɔǎơȽžǥȨҠȠƩƚǺȠơƩơш 

χшσшυϊ öǉƩҠǉǎǂǉƩȨȵҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠžȵҠžҠȨǎǰǂǥƩҠȨȵžȵǎǺǰҠɕžȨҠχϊφҠǎǰơǎɔǎơȽžǥȨҠ
žƚȠǺȨȨҠφϋҠȵžɚžҠžȵҠK°ĔѺςϊυžшҠöǉƩҠǉǎǂǉƩȨȵҠǰȽǮƙƩȠҠǺǁҠȵžɚžҠѤϊχѥҠɕžȨҠǁǺȽǰơҠ
žȵҠ K°ĔѺςσςщҠɕǎȵǉǎǰҠ ȵǉƩҠȨǺȽȵǉƩȠǰҠ žȠƩžҠ ǺǁҠ ȵǉƩҠ KɚȝǺȠȵҠ :žƙǥƩҠ :ǺȠȠǎơǺȠҠ
ƙǺȽǰơžȠɛщҠžǰơҠȵǉƩҠȨƩƚǺǰơҠǉǎǂǉƩȨȵҠǰȽǮƙƩȠҠǺǁҠȵžɚžҠѤωφѥҠɕžȨҠȠƩƚǺȠơƩơҠžȵҠ
K°ĔѺςτςщҠɕǎȵǉǎǰҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠƙǺȽǰơžȠɛшҠöǉƩҠǥǺɕƩȨȵҠǰȽǮƙƩȠҠ
ǺǁҠȵžɚžҠɕžȨҠσσҠžȵҠK°ĔѺσςφщҠɕǎȵǉǎǰҠȵǉƩҠǰǺȠȵǉҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠ
ƙǺȽǰơžȠɛщҠɕǎȵǉҠ ȵǉǎȨҠ ȨȵžȵǎǺǰҠ žǥȨǺҠ ȠƩƚǺȠơǎǰǂҠ ȵǉƩҠǥǺɕƩȨȵҠ ǰȽǮƙƩȠҠ ǺǁҠ
ǎǰơǎɔǎơȽžǥȨҠѤσυѥш 

®ǻƣǳƌȒļǞƌļǳŧЪŘƸƬƬǻƮƌǳșЪļƮļƣșǦƌǦ 

χшσшυϋ öǉƩҠȠƩȨȽǥȵȨҠǺǁҠȵǉƩҠ:¤ýéöKáҠžǰžǥɛȨǎȨщҠéo®Þá»bҠȵƩȨȵȨҠžǰơҠéo®ÞKáҠžǰžǥɛȨƩȨҠ
ɕƩȠƩҠȽȨƩơщҠȵǺǂƩȵǉƩȠҠɕǎȵǉҠȵǉƩҠȠžɕҠȽǰȵȠžǰȨǁǺȠǮƩơҠǎǰǁžȽǰžǥҠơžȵžщҠȵǺҠžȨȨǎǂǰҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχτ 
 

ǎǰǁžȽǰžǥҠƙǎǺȵǺȝƩȨҠȵǺҠƩžƚǉҠȨȵžȵǎǺǰшҠoǰҠȨƩɔƩȠžǥҠǎǰȨȵžǰƚƩȨщҠƚǥȽȨȵƩȠȨҠȵǉžȵҠɕƩȠƩҠ
ǎơƩǰȵǎʭƩơҠžȨҠȨǎǂǰǎʭƚžǰȵǥɛҠơǎʪƩȠƩǰȵҠǁȠǺǮҠƩžƚǉҠǺȵǉƩȠҠǎǰҠéo®Þá»bҠȵƩȨȵȨҠɕƩȠƩҠ
žȨȨǎǂǰƩơҠȵǉƩҠȨžǮƩҠƙǎǺȵǺȝƩҠƚǺơƩшҠöǉǎȨҠɕžȨҠƙžȨƩơҠǺǰҠžҠȠƩɔǎƩɕҠǺǁҠȵǉƩҠ
éo®ÞKáҠȠƩȨȽǥȵȨщҠɕǉǎƚǉҠǎǰơǎƚžȵƩơҠȵǉžȵҠȵǉƩҠơǎʪƩȠƩǰƚƩȨҠƙƩȵɕƩƩǰҠȵǉƩҠǂȠǺȽȝȨҠ
ƚǺȽǥơҠƙƩҠƩɚȝǥžǎǰƩơҠƙɛҠơǎʪƩȠƩǰƚƩȨҠǎǰҠžƙȽǰơžǰƚƩȨҠǺǁҠƚǉžȠžƚȵƩȠǎȨǎǰǂҠȨȝƩƚǎƩȨҠ
ȠžȵǉƩȠҠȵǉžǰҠȵǉƩҠȝȠƩȨƩǰƚƩҠǺȠҠžƙȨƩǰƚƩҠǺǁҠǢƩɛҠȨȝƩƚǎƩȨш 

χшσшφς öǉƩҠ ȠƩȨȽǥȵȨҠ ǺǁҠ ȵǉƩҠ ǉǎƩȠžȠƚǉǎƚžǥҠ ƚǥȽȨȵƩȠҠ žǰžǥɛȨǎȨҠ ǺǁҠ ȵǉƩҠ ȨȟȽžȠƩҠ ȠǺǺȵҠ
ȵȠžǰȨǁǺȠǮƩơҠǎǰǁžȽǰžǥҠơžȵžȨƩȵҠȵǺǂƩȵǉƩȠҠɕǎȵǉҠȵǉƩҠéo®Þá»bҠȵƩȨȵҠǎơƩǰȵǎʭƩơҠ
σϋҠǁžȽǰžǥҠǂȠǺȽȝȨҠȵǉžȵҠɕƩȠƩҠȨȵžȵǎȨȵǎƚžǥǥɛҠơǎȨȨǎǮǎǥžȠҠѤbǎǂȽȠƩҠχшυѥшҠ»ǁҠȵǉƩȨƩҠ
ǁžȽǰžǥҠǂȠǺȽȝȨщҠʭɔƩҠƚǺǰȵžǎǰƩơҠǺǰǥɛҠžҠȨǎǰǂǥƩҠȨȵžȵǎǺǰшҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχυ 
 

 

bǎǂȽȠƩҠχшυҠAƩǰơȠǺǂȠžǮҠǺǁҠbžȽǰžǥҠcȠǺȽȝȨҠǁȠǺǮҠ9ƩǰȵǉǎƚҠéȽƙȵǎơžǥҠcȠžƙҠéžǮȝǥƩȨҠ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχφ 
 

χшσшφσ »ǁҠȵǉƩȨƩҠσϋҠǁžȽǰžǥҠǂȠǺȽȝȨщҠǁžȽǰžǥҠǂȠǺȽȝҠžҠȨǉǺɕƩơҠƚǥƩžȠҠƚǥȽȨȵƩȠǎǰǂҠžɕžɛҠ
ǁȠǺǮҠȵǉƩҠǺȵǉƩȠҠǁžȽǰžǥҠǂȠǺȽȝȨҠžȨҠȨǉǺɕǰҠǎǰҠȵǉƩҠȵɕǺѲơǎǮƩǰȨǎǺǰžǥҠ®AéҠȝǥǺȵҠ
ѤbǎǂȽȠƩҠχшφѥшҠöǉȠƩƩҠǺǁҠȵǉƩҠǁžȽǰžǥҠǂȠǺȽȝȨҠƚǺǰȵžǎǰǎǰǂҠȨǎǰǂǥƩҠȨȵžȵǎǺǰȨҠѤƙыҠ
K°ĔѺσςφщҠƚыҠK°ĔѺςςσщҠžǰơҠơщҠK°ĔѺςσψžѥҠžǥȨǺҠȝȠƩȨƩǰȵҠžȨҠǺȽȵǥǎƩȠȨшҠöǉƩҠȨȵȠƩȨȨҠ
ɔžǥȽƩҠǁǺȠҠȵǉƩҠ®AéҠȝǥǺȵҠѤςшσχѥҠǎǰơǎƚžȵƩȨҠȵǉžȵҠȵǉǎȨҠǎȨҠžҠȠƩǥžȵǎɔƩǥɛҠǂǺǺơҠ
ȠƩȝȠƩȨƩǰȵžȵǎǺǰҠǺǁҠȵǉƩҠơžȵžҠƙȽȵҠȨǉǺȽǥơҠƙƩҠȵȠƩžȵƩơҠɕǎȵǉҠƚžȽȵǎǺǰшҠöǉƩҠȵǉȠƩƩѲ
ơǎǮƩǰȨǎǺǰžǥҠ®AéҠȝǥǺȵҠǉžȨҠǰǺȵҠƙƩƩǰҠȝȠƩȨƩǰȵƩơҠžȨҠȵǉƩҠȵɕǺѲơǎǮƩǰȨǎǺǰžǥҠ
®AéҠȝǥǺȵҠȝȠƩȨƩǰȵȨҠžҠƚǥƩžȠƩȠҠȠƩȝȠƩȨƩǰȵžȵǎǺǰҠǺǁҠȵǉƩҠơžȵžш 

χшσшφτ éžǮȝǥƩȨҠɕǎȵǉǎǰҠȵǉƩҠȨǺȽȵǉѲɕƩȨȵҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠщҠǥɛǎǰǂҠɕǎȵǉǎǰҠ
ȵǉƩҠɕƩȨȵҠǺǁҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžщҠƚǥȽȨȵƩȠƩơҠȵǺǂƩȵǉƩȠҠǎǰҠ
ǁžȽǰžǥҠǂȠǺȽȝҠžҠѤbǎǂȽȠƩҠχшυѥҠžǰơҠɕƩȠƩҠžȨȨǺƚǎžȵƩơҠɕǎȵǉҠƚǺžȠȨƩȠҠȨƩơǎǮƩǰȵȨҠǎǰҠ
ǮǺȨȵҠƚžȨƩȨшҠöǉƩȨƩҠȨȵžȵǎǺǰȨҠɕƩȠƩҠȵɛȝǎƚžǥǥɛҠơǺǮǎǰžȵƩơҠƙɛҠžҠơǎɔƩȠȨƩҠȠžǰǂƩҠ
ǺǁҠȝǺǥɛƚǉžƩȵƩҠȨȝƩƚǎƩȨҠǎǰƚǥȽơǎǰǂҠÞƌǦƌƸƮŧЪǞŧƬƸǳļщҠéșƣƣƌǦЪǛƸƮǳȘƌƸƌщҠcƣșŘŧǞļЪ
ƣļǛƌşǻƬщҠéǛƇļŧǞƸǦșƣƣƌǦЪŗǻƣŗƸǦļЪžǰơҠÞǞƸǳƸşƸǞȒƌƣƣŧļЪƠŧſŧǞǦǳŧƌƮƌшҠǥǥҠǺǁҠȵǉƩȨƩҠ
ȨȝƩƚǎƩȨҠžȠƩҠƚǉžȠžƚȵƩȠǎȨǎǰǂҠȨȝƩƚǎƩȨҠǺǁҠȵǉƩҠǥƩɔƩǥҠʭɔƩҠƙǎǺȵǺȝƩҠ9ǞļƮŘƇƌƸǦǳƸƬļЪ
ƣļƮŘŧƸƣļǳǻƬЪǎǰҠƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠžǰơҠɕǎȵǉҠȨǉƩǥǥҠǂȠžɔƩǥҠѤééшé:éш::éш9ǥžǰѥҠ
ƙǎǺȵǺȝƩщҠǉǺɕƩɔƩȠҠǰǺҠ9ϒЪƣļƮŘŧƸƣļǳǻƬҠɕƩȠƩҠȠƩƚǺȠơƩơщҠžǰơҠȨǺҠȵǉǎȨҠǁžȽǰžǥҠ
ǂȠǺȽȝҠɕžȨҠƚǥžȨȨǎʭƩơҠžȨҠȵǉƩҠƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠѤééшé:éш::éѥҠ
ƙǎǺȵǺȝƩҠѤöžƙǥƩҠχшφѥшҠ 

χшσшφυ öɕǺҠȨžǮȝǥƩȨҠѤK°ĔѺσςφҠžǰơҠK°ĔѺσςωѥҠɕǎȵǉǎǰҠȵǉƩҠǰǺȠȵǉƩȠǰҠƩǰơҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ
:žƙǥƩҠ:ǺȠȠǎơǺȠҠȝȠƩȨƩǰȵƩơҠžȨҠǁžȽǰžǥҠǂȠǺȽȝȨҠƙҠžǰơҠǺҠѤbǎǂȽȠƩҠχшυѥҠžǰơҠɕƩȠƩҠ
žȨȨǺƚǎžȵƩơҠɕǎȵǉҠƚǺžȠȨƩȠҠȨƩơǎǮƩǰȵȨшҠöǉƩȨƩҠȨȵžȵǎǺǰȨҠɕƩȠƩҠơǺǮǎǰžȵƩơҠƙɛҠžҠ
ơǎɔƩȠȨƩҠ ȠžǰǂƩҠ ǺǁҠ ȝǺǥɛƚǉžƩȵƩҠ ȨȝƩƚǎƩȨҠ ǎǰƚǥȽơǎǰǂҠéșƣƣƌǦЪ ļǞƬƌƣƣļǞƌǦЪžǰơҠ
cļƣļǳƇƸȓƮƌļЪƸŘǻƣļǳŧϒҠöǉƩȨƩҠǁžȽǰžǥҠǂȠǺȽȝȨҠɕƩȠƩҠƚǥžȨȨǎʭƩơҠžȨҠȵǉƩҠǺʪȨǉǺȠƩҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠǮǎɚƩơҠȨƩơǎǮƩǰȵҠѤééшé®ɚш»®ɚѥҠƙǎǺȵǺȝƩҠѤöžƙǥƩҠχшφѥшҠ 

χшσшφφ éžǮȝǥƩȨҠɕǎȵǉǎǰҠȵǉƩҠȨǺȽȵǉѲɕƩȨȵҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠщҠžǰơҠǰǺȠȵǉѲ
ƩžȨȵҠǺǁҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠƚǥȽȨȵƩȠƩơҠȵǺǂƩȵǉƩȠҠǎǰҠǁžȽǰžǥҠǂȠǺȽȝȨҠƚщҠơщҠǎҠžǰơҠȠҠ
ѤbǎǂȽȠƩҠχшυѥҠžǰơҠɕƩȠƩҠžȨȨǺƚǎžȵƩơҠɕǎȵǉҠȨžǰơҠžǰơҠǮȽơơɛҠȨžǰơшҠöǉƩȨƩҠ
ȨȵžȵǎǺǰȨҠɕƩȠƩҠȵɛȝǎƚžǥǥɛҠơǺǮǎǰžȵƩơҠƙɛҠžҠơǎɔƩȠȨƩҠȠžǰǂƩҠǺǁҠȝǺǥɛƚǉžƩȵƩҠȨȝƩƚǎƩȨҠ
ǎǰƚǥȽơǎǰǂҠÞļǞŧȘƸƀƸƮŧЪƇŧŗŧǦҠžǰơҠéǛƌƸǛƇļƮŧǦЪŗƸƬŗșȘшҠöǉƩȨƩҠǁžȽǰžǥҠǂȠǺȽȝȨҠ
ɕƩȠƩҠƚǥžȨȨǎʭƩơҠžȨҠȵǉƩҠǺʪȨǉǺȠƩҠƚǎȠƚžǥǎȵȵǺȠžǥҠȨžǰơҠѤééшééžш»éžѥҠƙǎǺȵǺȝƩҠ
ѤöžƙǥƩҠχшφѥш 

χшσшφχ éžǮȝǥƩȨҠɕǎȵǉǎǰҠȵǉƩҠȨǺȽȵǉƩȠǰҠžǰơҠƚƩǰȵȠžǥҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠщҠžǰơҠ
ȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠƚǥȽȨȵƩȠƩơҠȵǺǂƩȵǉƩȠҠǎǰҠǁžȽǰžǥҠǂȠǺȽȝȨҠƩщҠǁщҠǂщҠǉщҠǟщҠ
ǢщҠǥщҠǮщҠǰщҠȝщҠȟҠžǰơҠȨҠѤbǎǂȽȠƩҠχшυѥшҠöǉƩҠǮȽơҠžǰơҠȨžǰơɛҠǮȽơщҠȨžǰơҠžǰơҠǮȽơơɛҠ
ȨžǰơщҠʭǰƩҠȨžǰơҠžǰơҠǮǎɚƩơҠȨƩơǎǮƩǰȵȨҠžȵҠȵǉƩҠȨȵžȵǎǺǰȨҠɕǎȵǉǎǰҠȵǉƩȨƩҠǂȠǺȽȝȨҠ
ɕƩȠƩҠȵɛȝǎƚžǥǥɛҠ ơǺǮǎǰžȵƩơҠ ƙɛҠ žҠ ơǎɔƩȠȨƩҠ ȠžǰǂƩҠ ǺǁҠ ȝǺǥɛƚǉžƩȵƩҠ ȨȝƩƚǎƩȨҠ
ǎǰƚǥȽơǎǰǂҠ»ȓŧƮƌļҠȨȝшщҠéŘƸƣƸǛƣƸǦЪļǞƬƌƀŧǞЪļƮşЪÞļǞļşƸƮŧƌǦЪƣșǞļϒҠöǉƩҠȝȠƩȨƩǰƚƩҠ
ǺǁҠƬǛƇǻǞƌļҠȨȝȝшҠɕǎȵǉǎǰҠǮǺȨȵҠȨžǮȝǥƩȨҠžǥǥǺɕҠȵǉƩȨƩҠǁžȽǰžǥҠǂȠǺȽȝȨҠȵǺҠƙƩҠ
ƚǥžȨȨǎʭƩơҠžȨҠȵǉƩҠ»ȓŧƮƌļЪſǻǦƌſƸǞƬƌǦЪžǰơҠƬǛƇƌǻǞļЪȸƣƌſƸǞƬƌǦЪǎǰҠǺʪȨǉǺȠƩҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠžǰơҠǺȠҠǮȽơơɛҠȨžǰơҠѤééшééžш»Ȩžш»ǁȽȨ ʭǥѥҠƙǎǺȵǺȝƩҠѤöžƙǥƩҠχшφѥш 

 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχχ 
 

 

bǎǂȽȠƩҠχшφҠöɕǺҠAǎǮƩǰȨǎǺǰžǥҠ®AéҠÞǥǺȵҠǺǁҠbžȽǰžǥҠcȠǺȽȝȨҠǁȠǺǮҠ9ƩǰȵǉǎƚҠéȽƙȵǎơžǥҠcȠžƙҠéžǮȝǥƩȨ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχψ 
 

öžƙǥƩҠχшφҠoǰǁžȽǰžǥҠ9ǎǺȵǺȝƩȨҠoơƩǰȵǎʭƩơҠǁȠǺǮҠcȠžƙҠéžǮȝǥƩȨҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

ÞȠƩǥǎǮǎǰžȠɛҠoǰǁžȽǰžǥҠ
9ǎǺȵǺȝƩ 

cȠžƙҠéžǮȝǥǎǰǂҠéȵžȵǎǺǰ ĕžȵƩȠҠ
AƩȝȵǉҠ
ážǰǂƩҠ
ѤǮѥ 

éƩơǎǮƩǰȵҠ
:ǥžȨȨǎʭƚžȵǎǺǰҠ
Ѥ9ȠǺžơȨƚžǥƩҠ
jžƙǎȵžȵҠѤ9éjѥѥ 

:ǉžȠžƚȵƩȠǎȨǎǰǂҠéȝƩƚǎƩȨ cƩǺǂȠžȝǉǎƚҠ¤ǺƚžȵǎǺǰ 

ééшé:éш::é K°ĔѺςςτщҠ K°ĔѺςςφщҠ K°ĔѺςςχщҠ
K°ĔѺςςψщҠ K°ĔѺςσςщҠ K°ĔѺςσσщҠ
K°ĔѺςστщҠK°ĔѺςσυ 

φσѲωψ éžǰơҠ žǰơҠ ǮȽơơɛҠ
ȨžǰơѕƚǺžȠȨƩҠ
ȨƩơǎǮƩǰȵȨ 

ÞǎȨǎǺǰƩҠ ȠƩǮǺȵžщҠ éɛǥǥǎȨҠ
ȝǺǰȵɚǎǺǎщҠ cǥɛƩȠžҠ
ǥžȝǎơȽǮщҠ éȝǉžƩȠǺȨɛǥǥǎȨҠ
ƙȽǥƙǺȨžщҠ ÞȠǺȵǺơǺȠɔǎǥǥƩžҠ
ǢƩǁƩȠȨȵƩǎǰǎ 

éǺȽȵǉѲɕƩȨȵҠ ǺǁҠ ȵǉƩҠ
KɚȝǺȠȵҠ :žƙǥƩҠ :ǺȠȠǎơǺȠщҠ
ɕǎȵǉǎǰҠ ȵǉƩҠ ɕƩȨȵҠ ǺǁҠ
9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ
ȠƩž 

ééшé®ɚш»®ɚ K°ĔѺσςφщҠK°ĔѺσςω ωϊѲωϋ :ǺžȠȨƩҠȨƩơǎǮƩǰȵȨ KƚǉǎǰǺƚɛžǮȽȨҠȝȽȨǎǥǥȽȨщҠ
cžǥžȵǉǺɕƩǰǎžҠ ǺƚȽǥžȵžщҠ
»ɕƩǰǎžҠȨȝшщҠÞžȠžơǺǰƩǎȨҠ
ǥɛȠžщҠ cȠžǰǎžҠȨȝшщҠ éɛǥǥǎȨҠ
žȠǮǎǥǥžȠǎȨщҠ °ƩȝǉȵɛȨщҠ
éƚǺǥǺȝǥǺȨҠ žȠǮǎǂƩȠщҠ
éžƙƩǥǥžȠǎžҠ ȨȝǎǰȽǥǺȨžщҠ
ýȠǺȵǉǺƩҠ ƩǥƩǂžǰȨщҠ ƙȠžщҠ
ǮȝǉǎȠȽǎơžƩщҠ
ƚȠǺǰƚǰǎơžҠƙȠžƚǉǎžȵž 

°ǺȠȵǉƩȠǰҠƩǰơҠ ǺǁҠ ȵǉƩҠ
KɚȝǺȠȵҠ :žƙǥƩҠ :ǺȠȠǎơǺȠщҠ
ɕǎȵǉǎǰҠȵǉƩҠƚƩǰȵȠƩҠǺǁҠȵǉƩҠ
9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ
ȠƩž 

ééшééžш»éž K°ĔѺςςσщҠ K°ĔѺσχžщҠ K°ĔѺςτϊщҠ
K°ĔѺςωϋщҠK°ĔѺςϊϊ 

τςѲωψ éžǰơҠ žǰơҠ ǮȽơơɛҠ
Ȩžǰơ 

KƚǉǎǰǺƚɛžǮȽȨҠȝȽȨǎǥǥȽȨщҠ
ȠǎƚǎơƩžҠ ƚƩȠȠȽȵǎǎщҠ

:žȽǥǥƩȠǎƩǥǥžщҠ »ɕƩǰǎžщҠ
cȠžǰǎžщҠ KƚǉǎǰǺƚžȠơǎȽǮҠ
ƚǺȠơžȵȽǮщҠ ÞžȠƩɚǺǂǺǰƩҠ
ǉƩƙƩȨщҠ éȵǉƩǰƩǥžǎȨҠ
ǥǎǮǎƚǺǥžщҠ cǥɛƚƩȠžщҠ

éǺȽȵǉƩȠǰҠ ƩǰơщҠ ƚƩǰȵȠžǥҠ
žǰơҠǰǺȠȵǉƩȠǰҠƩǰơҠǺǁҠȵǉƩҠ
KɚȝǺȠȵҠ :žƙǥƩҠ :ǺȠȠǎơǺȠщҠ
žǰơҠǰǺȠȵǉƩžȨȵҠ ǺǁҠ ȵǉƩҠ
ȠȠžɛҠ ȠƩžшҠ ǥǥҠɕǎȵǉǎǰҠȵǉƩҠ

ɕƩȨȵƩȠǰҠ žǰơҠǰǺȠȵǉѲ
ƚƩǰȵȠžǥҠ žȠƩžҠ ǺǁҠ ȵǉƩҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχω 
 

ÞȠƩǥǎǮǎǰžȠɛҠoǰǁžȽǰžǥҠ
9ǎǺȵǺȝƩ 

cȠžƙҠéžǮȝǥǎǰǂҠéȵžȵǎǺǰ ĕžȵƩȠҠ
AƩȝȵǉҠ
ážǰǂƩҠ
ѤǮѥ 

éƩơǎǮƩǰȵҠ
:ǥžȨȨǎʭƚžȵǎǺǰҠ
Ѥ9ȠǺžơȨƚžǥƩҠ
jžƙǎȵžȵҠѤ9éjѥѥ 

:ǉžȠžƚȵƩȠǎȨǎǰǂҠéȝƩƚǎƩȨ cƩǺǂȠžȝǉǎƚҠ¤ǺƚžȵǎǺǰ 

ÞžȠžơǺǰƩǎȨҠ ǥɛȠžщҠ
éƚǺǥǺȝǥǺȨҠ žȠǮǎǂƩȠщҠ
:ǉžƩȵǺɥǺǰƩҠ ƚǉȠǎȨȵǎƩǎщҠ
:ǺƚǉǥǺơƩȨǮžҠ
ȝȠžƩȵƩǰȽƩщҠ
KȽơǺȠƩǥǥǺȝȨǎȨҠơƩǁǺȠǮǎȨщҠ
9žȵǉɛȝǺȠƩǎžҠ ƩǥƩǂžǰȨщҠ
jǎȝȝǺǮƩơǺǰҠ
ơƩǰȵǎƚȽǥžȵȽȨщҠ
éȝǎǺȝǉžǰƩȨҠƙǺǮƙɛɚ 

9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ
ȠƩž 

ééшééžш»éžш»ǁȽȨ ʭǥ K°ĔѺςσφщҠ K°ĔѺςσψщҠ K°ĔѺςσωщҠ
K°ĔѺςσϊщҠ K°ĔѺςσϋщҠ K°ĔѺςτςщҠ
K°ĔѺςτυщҠ K°ĔѺςτφщҠ K°ĔѺςτχщҠ
K°ĔѺςτψщҠ K°ĔѺςτωщҠ K°ĔѺςτϋщҠ
K°ĔѺςυςщҠK°ĔѺςυσžщҠK°ĔѺςυτщҠ
K°ĔѺςυυщҠK°ĔѺςυφžщҠK°ĔѺςυχщҠ
K°ĔѺςυψщҠK°ĔѺςυωщҠK°ĔѺςυϋщҠ
K°ĔѺςφςщҠK°ĔѺςφσщҠ K°ĔѺςφτщҠ
K°ĔѺςφυщҠ K°ĔѺςφφщҠ K°ĔѺςφχщҠ
K°ĔѺςφψщҠ K°ĔѺςφωщҠ K°ĔѺςφϊщҠ
K°ĔѺςφϋщҠ K°ĔѺςχςщҠ K°ĔѺςχσщҠ
K°ĔѺςχτщҠK°ĔѺςχυщҠK°ĔѺςχφžщҠ
K°ĔѺςχχщҠK°ĔѺςχψщҠ K°ĔѺςχωщҠ
K°ĔѺςχϊžщҠK°ĔѺςχϋщҠK°ĔѺςψςщҠ
K°ĔѺςψσщҠK°ĔѺςψτщҠK°ĔѺςψυщҠ

ψψѲϊχ ®ȽơҠ žǰơҠ ȨžǰơɛҠ
ǮȽơѕȨžǰơҠ žǰơҠ
ǮȽơơɛҠ ȨžǰơѕʭǰƩҠ
ȨžǰơщҠ ǮǎɚƩơҠ
ȨƩơǎǮƩǰȵȨ 

»ɕƩǰǎžҠ ȨȝшщҠ
KƚǉǎǰǺƚɛžǮȽȨҠȝȽȨǎǥǥȽȨщҠ
ÞžȠƩɚǺǂǺǰƩҠ ǉƩƙƩȨщҠ
:žȽǥǥƩȠǎƩǥǥžщҠ
cžǥžȵǉǺɕƩǰǎžҠ ǺƚȽǥžȵžщҠ
cȠžǰǎžщҠ éƚǺǥǺȝǥǺȨҠ
žȠǮǎǂƩȠщҠ ǰȵžǥǎȨҠƩǰȵžǎǥȨщҠ
ǮȝǉǎȽȠǎơžƩщҠéƚǺǥǺȝǥǺȨҠ

žȠǮǎǂƩȠщҠ :ɛǥǎƚǉǰžҠ
ƚɛǥǎǰơȠžƚƩȨщҠ
KơɕžȠơȨǎǎơžƩщҠ jžȠȝǎǰǎžҠ
žǰȵƩǰǰžȠǎžщҠ ȠǎƚǎơƩžҠ
ƚƩȠȠȽȵǎǎщҠ ȠǎƚǎơƩžҠ
ƚžȵǉƩȠǎǰžƩщҠ ÞǉǺǥǺƩҠ
ƙžǥȵǎƚžщҠ °ƩǮƩȠȵƩžщҠ

:ƩǰȵȠžǥҠ žǰơҠ ȨǺȽȵǉƩȠǰҠ
KɚȝǺȠȵҠ :žƙǥƩҠ :ǺȠȠǎơǺȠҠ
žǰơҠ ȵǉȠǺȽǂǉǺȽȵҠ ȵǉƩҠ
ȠȠžɛҠ ȠƩžщҠ ɕǎȵǉǎǰҠ ȵǉƩҠ

ɕƩȨȵƩȠǰҠ žǰơҠ ǰǺȠȵǉѲ
ƚƩǰȵȠžǥҠ žȠƩžҠ ǺǁҠ ȵǉƩҠ
9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ
ȠƩž 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠχϊ 
 

ÞȠƩǥǎǮǎǰžȠɛҠoǰǁžȽǰžǥҠ
9ǎǺȵǺȝƩ 

cȠžƙҠéžǮȝǥǎǰǂҠéȵžȵǎǺǰ ĕžȵƩȠҠ
AƩȝȵǉҠ
ážǰǂƩҠ
ѤǮѥ 

éƩơǎǮƩǰȵҠ
:ǥžȨȨǎʭƚžȵǎǺǰҠ
Ѥ9ȠǺžơȨƚžǥƩҠ
jžƙǎȵžȵҠѤ9éjѥѥ 

:ǉžȠžƚȵƩȠǎȨǎǰǂҠéȝƩƚǎƩȨ cƩǺǂȠžȝǉǎƚҠ¤ǺƚžȵǎǺǰ 

K°ĔѺςψφžщҠK°ĔѺςψχщҠK°ĔѺςψψщҠ
K°ĔѺςψωщҠK°ĔѺςψϊщҠ K°ĔѺςψϋщҠ
K°ĔѺςωςщҠ K°ĔѺςωσщҠK°ĔѺςωτщҠ
K°ĔѺςωυžщҠK°ĔѺςωφщҠK°ĔѺςωχщҠ
K°ĔѺςωψщҠK°ĔѺςωωщҠK°ĔѺςωϊщҠ
K°ĔѺςϊςщҠK°ĔѺςϊσщҠK°ĔѺςϊτщҠ
K°ĔѺςϊυžщҠK°ĔѺςϊφщҠK°ĔѺςϊχщҠ
K°ĔѺςϊψщҠK°ĔѺςϊωщҠK°ĔѺςϊϋщҠ
K°ĔѺςϋχщҠK°ĔѺςϋψщҠK°ĔѺςϋωžщҠ
K°ĔѺςϋϊžщҠK°ĔѺςϋϋщҠK°ĔѺσςςщҠ
K°ĔѺσςσщҠK°ĔѺσςτщҠK°ĔѺσςυщҠ
K°ĔѺσςχщҠK°ĔѺσςψ 

°ƩȝǉȵɛȨҠ ǉǺǮƙƩȠǂǎǎщҠ
ǺǰǎơƩȨҠ
ȝžȽƚǎƙȠžǰƚǉǎžȵžщҠ
öžǰžǺȝȨǎȨҠ ǂȠžƚǎǥǺơƩȨщҠ
¤ȽǮƙȠǎǰƩȠǎȨҠ ƚǎǰǂȽǥžȵƩщҠ
AǎȝǥǺƚǎȠȠȽȨҠ ǂǥžȽƚȽȨщҠ
ýȠǺȵǉƩҠ ƩǥƩǂžǰȨщҠ
jžȠȝǎǰǎžҠžǰȵƩǰǰžȠǎž 
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ýƮƌȒļǞƌļǳŧЪļƮļƣșǦƌǦ 

χшσшφψ öǉƩҠ ǁǺǥǥǺɕǎǰǂҠ ȽǰǎɔžȠǎžȵƩҠ ȨȵžȵǎȨȵǎƚȨҠ ɕƩȠƩҠ ƚžǥƚȽǥžȵƩơҠ ǁǺȠҠ ƩžƚǉҠ ȨȵžȵǎǺǰъҠ
ǰȽǮƙƩȠҠǺǁҠȨȝƩƚǎƩȨҠѤéѥщҠžƙȽǰơžǰƚƩҠѤ°ѥщҠƙǎǺǮžȨȨҠǎǰҠǂȠžǮȨҠѤǂѥщҠ®žȠǂžǥƩǁҊȨҠ
ǎǰơƩɚҠ ǺǁҠ áǎƚǉǰƩȨȨҠ ѤơѥщҠ ÞǎƩǥǺȽҊȨҠ KɔƩǰǰƩȨȨҠ ǎǰơƩɚҠ Ѥ ҊѥщҠ éǉžǰǰǺǰѲĕǎƩǰƩȠҠ
AǎɔƩȠȨǎȵɛҠǎǰơƩɚҠѤjҊѥҠžǰơҠéǎǮȝȨǺǰҊȨҠǎǰơƩɚҠǺǁҠAǺǮǎǰžǰƚƩҠѤʇѥшҠöǉƩҠǮƩžǰҠǺǁҠ
ƩžƚǉҠǺǁҠȵǉƩȨƩҠǎǰơǎƚƩȨҠɕžȨҠȵǉƩǰҠƚžǥƚȽǥžȵƩơҠǁǺȠҠƩžƚǉҠǺǁҠȵǉƩҠƙǎǺȵǺȝƩȨҠ
ǎơƩǰȵǎʭƩơҠǁȠǺǮҠȵǉƩҠǎǰǁžȽǰžǥҠơžȵžщҠžǰơҠȵǉƩȨƩҠžȠƩҠȨȽǮǮžȠǎȨƩơҠǎǰҠöžƙǥƩҠχшχщҠ
ɕǎȵǉҠȽǰǎɔžȠǎžȵƩҠȨȵžȵǎȨȵǎƚȨҠǁǺȠҠǎǰơǎɔǎơȽžǥҠȨǎȵƩȨҠȝȠƩȨƩǰȵƩơҠǎǰҠǰǰƩɚҠbъҠbυшҠ 

öžƙǥƩҠχшχҠ®ƩžǰҠѤéAѥҠýǰǎɔžȠǎžȵƩҠéȵžȵǎȨȵǎƚȨҠǁǺȠҠȵǉƩҠÞȠƩǥǎǮǎǰžȠɛҠoǰǁžȽǰžǥҠ9ƩǰȵǉǎƚҠ9ǎǺȵǺȝƩȨ 

9ǎǺȵǺȝƩ é ° 9ǎǺǮžȨȨҠ
Ѥǂѥ 

ơ   ҄ j ҄ ʇ 

ééшé:éш::é χφшτχҠ
ѤéAҠ
σχшωτѥ 

τψυҠѤéAҠ
σσυшψωѥ 

τψшϊϊҠ
ѤéAҠ
φτшςϊѥ 

ϋшχϋҠ
ѤéAҠ
τшυσѥ 

ςшϊυҠ
ѤéAҠ
ςшςφѥ 

υшτϊҠ
ѤéAҠ
ςшυσѥ 

ςшϋφҠѤéAҠ
ςшςτѥ 

ééшé®ɚш»®ɚ υψшχςҠ
ѤéAҠ
υψшςψѥ 

σχςҠѤéAҠ
σϋυшωχѥ 

ϋшχψҠѤéAҠ
συшχςѥ 

ωшυφҠ
ѤéAҠ
φшϊωѥ 

ςшϊϋҠ
ѤéAҠ
ςшστѥ 

τшϊφҠ
ѤéAҠ
ςшψϊѥ 

ςшϋψҠѤéAҠ
ςшςυѥ 

ééшééžш»éž υτшφςҠ
ѤéAҠ
ωшϋϋѥ 

σσφшϊςҠ
ѤéAҠ
υωшφχѥ 

τшςυҠѤéAҠ
τшχςѥ 

ψшψϊҠ
ѤéAҠ
σшχχѥ 

ςшϊχҠ
ѤéAҠ
ςшςϋѥ 

τшϋφҠ
ѤéAҠ
ςшφυѥ 

ςшϋτҠѤéAҠ
ςшςχѥ 

ééшééžш»Ȩžш»ǁȽȨ ʭǥ φχшυϋҠ
ѤéAҠ
σσшσψѥ 

σϋχҠѤéAҠ
ϋσшσυѥ 

σςшωϊҠ
ѤéAҠ
φςшφχѥ 

ϊшχτҠ
ѤéAҠ
σшϊτѥ 

ςшωϋҠѤéAҠ
ςшςϊѥ 

τшϋϊҠ
ѤéAҠ
ςшφςѥ 

ςшϋςҠѤéAҠ
ςшςψѥ 

 

χшσшφω öǉƩҠȽǰǎɔžȠǎžȵƩҠȨȵžȵǎȨȵǎƚȨҠǎǰơǎƚžȵƩҠȵǉžȵҠȵǉƩҠééшé:éш::éҠƙǎǺȵǺȝƩҠǉžơҠȵǉƩҠ
ǉǎǂǉƩȨȵҠǮƩžǰҠǰȽǮƙƩȠҠǺǁҠȵžɚžҠѤχφшτχҠѤéAҠσχшωτѥѥшҠöǉƩҠééшé:éш::éҠƙǎǺȵǺȝƩҠ
žǥȨǺҠǉžơҠȵǉƩҠǉǎǂǉƩȨȵҠǮƩžǰҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠѤτψυҠѤéAҠσσυшψωѥѥшҠöǉƩҠ
ƙǎǺȵǺȝƩҠɕǎȵǉҠȵǉƩҠǥǺɕƩȨȵҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠɕžȨҠééшééžш»éžҠƙǎǺȵǺȝƩҠ
ѤσσφшϊςҠѤéAҠυωшφχѥѥщҠɕǉǎƚǉҠžǥȨǺҠǉžơҠȵǉƩҠǥǺɕƩȨȵҠǮƩžǰҠǰȽǮƙƩȠҠǺǁҠȵžɚžҠѤυτшφςҠ
ѤéAҠωшϋϋѥѥш 

χшσшφϊ öǉƩҠééшé:éш::éҠƙǎǺȵǺȝƩҠǉžơҠȵǉƩҠǉǎǂǉƩȨȵҠơǎɔƩȠȨǎȵɛҠǎǰơǎƚƩȨҠѤơӛϋшχϋҠѤéAҠ
τшυσѥщҠjҊӛυшτϊҠѤéAҠςшυσѥѥшҠöǉƩҠǺȵǉƩȠҠƙǎǺȵǺȝƩȨҠɕƩȠƩҠȠƩǥžȵǎɔƩǥɛҠȨǎǮǎǥžȠҠǁǺȠҠ
ȵǉƩȨƩҠǮƩȵȠǎƚȨшҠ 

χшσшφϋ ÞǎƩǥǺȽҊȨҠƩɔƩǰǰƩȨȨҠȨƚǺȠƩȨҠѤ ҊѥҠžǰơҠȵǉƩҠéǎǮȝȨǺǰҊȨҠǎǰơƩɚҠǺǁҠAǺǮǎǰžǰƚƩҠѤʇѥҠ
ȨƚǺȠƩȨҠɕƩȠƩҠȨǎǮǎǥžȠҠžƚȠǺȨȨҠȵǉƩҠƙǎǺȵǺȝƩȨщҠɕǎȵǉҠɔžǥȽƩȨҠǺǁҠ ҊҠƙƩȵɕƩƩǰҠςшωϋҠ
žǰơҠςшϊϋщҠǎǰơǎƚžȵǎǰǂҠžǰҠƩɔƩǰҠơǎȨȵȠǎƙȽȵǎǺǰҠǺǁҠžƙȽǰơžǰƚƩȨҠžǮǺǰǂҠȵžɚžҠžǰơҠ
ȵǉžȵҠȵǉƩҠƙǎǺȵǺȝƩȨҠɕƩȠƩҠǰǺȵҠơǺǮǎǰžȵƩơҠƙɛҠžҠǉǎǂǉҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠ
ɕǎȵǉǎǰҠžҠȨǮžǥǥҠǰȽǮƙƩȠҠǺǁҠȨȝƩƚǎƩȨшҠĔžǥȽƩȨҠǁǺȠҠʇҠȨǉǺɕƩơҠžҠȨǎǮǎǥžȠǥɛҠȨǮžǥǥҠ
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ȠžǰǂƩҠžƚȠǺȨȨҠžǥǥҠƙǎǺȵǺȝƩȨҠѤςшϋςѲςшϋψѥщҠɕǉǎƚǉҠǎǰơǎƚžȵƩȨҠȵǉžȵҠžǥǥҠȵǉƩҠƙǎǺȵǺȝƩȨҠ
žȠƩҠȠƩȝȠƩȨƩǰȵƩơҠƙɛҠžҠȠƩǥžȵǎɔƩǥɛҠɕǎơƩҠơǎɔƩȠȨǎȵɛҠǺǁҠȨȝƩƚǎƩȨшҠ 

χшσшχς bǎǂȽȠƩҠχшχҠȵǺҠbǎǂȽȠƩҠχшωҠȨǉǺɕҠȵǉƩҠǮƩžǰҠǰȽǮƙƩȠҠǺǁҠȵžɚžщҠǎǰơǎɔǎơȽžǥȨщҠ
žƙȽǰơžǰƚƩҠžǰơҠƙǎǺǮžȨȨҠǁǺȠҠƩžƚǉҠǺǁҠȵǉƩҠǮžǟǺȠҠǁžȽǰžǥҠǂȠǺȽȝȨҠѤǎшƩшҠ ǰǰƩǥǎơžщҠ
ȠȵǉȠǺȝǺơžщҠ®ǺǥǥȽȨƚžщҠKƚǉǎǰǺơƩȠǮžȵžҠžǰơҠ»ȵǉƩȠѥҠǎǰҠƩžƚǉҠǺǁҠȵǉƩҠƙǎǺȵǺȝƩȨҠ

ǎơƩǰȵǎʭƩơҠ ɕǎȵǉǎǰҠ ȵǉƩҠ 9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ ȠƩžщҠǁȠǺǮҠ ȵǉƩҠ ƙƩǰȵǉǎƚҠ
ǎǰǁžȽǰžǥҠǂȠžƙȨшҠ 

χшσшχσ ȨҠȨǉǺɕǰҠǎǰҠbǎǂȽȠƩҠχшχщҠȵǉƩҠȝȠǺȝǺȠȵǎǺǰȨҠǺǁҠȵǉƩҠǰȽǮƙƩȠҠǺǁҠȵžɚžҠǎǰҠƩžƚǉҠ
ǮžǟǺȠҠȵžɚǺǰǺǮǎƚҠǂȠǺȽȝҠɕƩȠƩҠȨǎǮǎǥžȠҠžƚȠǺȨȨҠȵǉƩҠƙǎǺȵǺȝƩȨщҠɕǉǎƚǉҠǮǎȠȠǺȠƩơҠ
ȵǉƩҠȝžȵȵƩȠǰȨҠǎǰҠȵǉƩҠǮƩžǰҠžƙȽǰơžǰƚƩҠžǰơҠơǎɔƩȠȨǎȵɛҠǎǰơǎƚƩȨщҠɕǎȵǉҠ ǰǰƩǥǎơžҠ
ѤÞǺǥɛƚǉžƩȵžѥҠƚǺǮȝȠǎȨǎǰǂҠȵǉƩҠǉǎǂǉƩȨȵҠȝȠǺȝǺȠȵǎǺǰҠǺǁҠȵžɚžҠǎǰҠžǥǥҠƙǎǺȵǺȝƩȨшҠ ǥǥҠ
ǮžǟǺȠҠȵžɚǺǰǺǮǎƚҠǂȠǺȽȝȨҠɕƩȠƩҠȠƩȝȠƩȨƩǰȵƩơҠǎǰҠžǥǥҠƙǎǺȵǺȝƩȨш 

 

bǎǂȽȠƩҠχшχҠ®ƩžǰҠ°ȽǮƙƩȠҠǺǁҠöžɚžҠȝƩȠҠöžɚǺǰǺǮǎƚҠcȠǺȽȝҠǁǺȠҠKžƚǉҠoǰǁžȽǰžǥҠ9ǎǺȵǺȝƩ 

 

χшσшχτ öǉƩҠơǎȨȵȠǎƙȽȵǎǺǰҠǺǁҠǰȽǮƙƩȠȨҠǺǁҠǎǰơǎɔǎơȽžǥȨҠžƚȠǺȨȨҠȵǉƩҠȵžɚǺǰǺǮǎƚҠǂȠǺȽȝȨҠ
ɕǎȵǉǎǰҠƩžƚǉҠƙǎǺȵǺȝƩҠǎȨҠȨǉǺɕǰҠǎǰҠbǎǂȽȠƩҠχшψшҠöǉƩҠȠƩȨȽǥȵȨҠǎǰơǎƚžȵƩơҠȵǉƩҠ
ȝȠƩȨƩǰƚƩҠǺǁҠǉǎǂǉҠǰȽǮƙƩȠȨҠǺǁҠ ǰǰƩǥǎơžҠѤÞǺǥɛƚǉžƩȵžѥҠǎǰҠȵǉƩȨƩҠƙǎǺȵǺȝƩȨщҠɕǎȵǉҠ
®ǺǥǥȽȨƚžҠžȨҠȵǉƩҠǰƩɚȵҠǮǺȨȵҠžƙȽǰơžǰȵҠǂȠǺȽȝҠǎǰҠȵǉƩҠƙǎǺȵǺȝƩȨҠééшé:éш::éҠ
žǰơҠ ééшééžш»ȨžщҠ žǰơҠ ȠȵǉȠǺȝǺơžҠ ǁǺȠҠ ƙǎǺȵǺȝƩȨҠ ééшé®ɚш»®ɚҠ žǰơҠ
ééшééžш»ǁȽȨ ʭǥшҠ 
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bǎǂȽȠƩҠχшψҠ®ƩžǰҠ°ȽǮƙƩȠҠǺǁҠoǰơǎɔǎơȽžǥȨҠȝƩȠҠöžɚǺǰǺǮǎƚҠcȠǺȽȝҠǁǺȠҠKžƚǉҠoǰǁžȽǰžǥҠ9ǎǺȵǺȝƩ 

χшσшχυ öǉƩҠǮƩžǰҠƙǎǺǮžȨȨҠǎȨҠȨǉǺɕǰҠǎǰҠbǎǂȽȠƩҠχшωшҠ9ǎǺǮžȨȨҠɕžȨҠơǺǮǎǰžȵƩơҠƙɛҠ
®ǺǥǥȽȨƚžҠǁǺȠҠƙǎǺȵǺȝƩȨҠééшé:éш::éщҠééшééžш»ȨžҠžǰơҠééшééžш»ǁȽȨ ʭǥщҠžǰơҠ
KƚǉǎǰǺơƩȠǮžȵžҠǁǺȠҠééшé®ɚш»®ɚшҠöǉƩȨƩҠǉǎǂǉҠƙǎǺǮžȨȨҠɔžǥȽƩȨҠɕƩȠƩҠơȽƩҠȵǺҠ
ȵǉƩҠɕƩǎǂǉȵҠǺǁҠǥžȠǂƩȠҠǎǰơǎɔǎơȽžǥҠȨȝƩƚǎƩȨщҠžȨҠȵǉƩҠȝžȵȵƩȠǰҠɕžȨҠǰǺȵҠȠƩʮƩƚȵƩơҠǎǰҠ
ȵǉƩҠǮƩžǰҠžƙȽǰơžǰƚƩҠǺǁҠ®ǺǥǥȽȨƚžҠžǰơҠKƚǉǎǰǺơƩȠǮžȵžҠȵžɚžҠǺȠҠǎǰơǎɔǎơȽžǥȨҠ
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ǮǺȨȵҠǰǰƩǥǎơžҠȨȝƩƚǎƩȨшҠ 
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ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠψτ 
 

χшσшχφ ǰҠžơơǎȵǎǺǰžǥҠǰǎǰƩҠȨȝƩƚǎƩȨҠǁȠǺǮҠȵǉȠƩƩҠȝǉɛǥžҠɕƩȠƩҠơƩȵƩƚȵƩơҠǁȠǺǮҠȵǉƩҠƩA° Ҡ
žǰžǥɛȨǎȨъҠ ǰǰƩǥǎơžҠѤÞǺǥɛƚǉžƩȵžѥъҠ°ŧǞŧƌƬșǞļЪǛǻƮŘǳļǳļϓЪÞƇșƣƣƸşƸŘŧЪƬļŘǻƣļǳļϓЪ
jļǞƬƸǳƇƸŧЪ ƌƬǛļǞϓЪ ƸƮƌşŧǦЪ ƸȘșŘŧǛƇļƣļҠžǰơҠ®ļƣļŘƸŘŧǞƸǦЪ ſǻƣƌƀƌƮƸǦǻǦыҠ
KƚǉǎǰǺơƩȠǮžȵžъҠÞƸǞļƮƌļЪǛǻƣȒƌƣƣǻǦЪžǰơЪKŘƇƌƮƸŘļǞşƌǻƬЪǛŧƮƮļǳƌȸşǻƬыҠžǰơҠ
®ǺǥǥȽȨƚžъҠ¤ļŧȒƌŘļǞşƌǻƬЪŘǞļǦǦǻƬҠžǰơҠ»ƮƸŗļЪǦŧƬƌŘƸǦǳļǳļшЪ 

χшσшχχ °ǺҠǎǰɔžȨǎɔƩҠȨȝƩƚǎƩȨҠǺȠҠoý:°ҠáƩơҠ¤ǎȨȵҠȨȝƩƚǎƩȨҠɕƩȠƩҠȠƩƚǺȠơƩơҠɕǎȵǉǎǰҠȵǉƩҠ
ƩA° ҠȠƩȨȽǥȵȨшҠ 

χшσшχψ öǉƩҠ ƩA° Ҡ ȠƩȨȽǥȵȨҠ ơǎơҠ ǰǺȵҠ ȠƩɔƩžǥҠ žǰɛҠ žơơǎȵǎǺǰžǥҠ ȵȠƩǰơȨҠ ǎǰҠ ơǎɔƩȠȨǎȵɛҠ
ƚǺǮȝžȠƩơҠȵǺҠȵǉƩҠȵȠžơǎȵǎǺǰžǥҠǮǺȠȝǉǺǥǺǂǎƚžǥҠžǰžǥɛȨǎȨшҠáƩȨȽǥȵȨҠžȠƩҠȝȠƩȨƩǰȵƩơҠ
ǎǰҠǰǰƩɚҠoшҠ 

KȝǎǁžȽǰž 

éŧļŗŧşЪƌƬļƀŧǞș 

χшσшχω öǉƩҠȨƩơǎǮƩǰȵȨҠȠƩƚǺȠơƩơҠǎǰҠȵǉƩҠȨƩžƙƩơҠǎǮžǂƩȠɛҠǥžȠǂƩǥɛҠƚǺǮȝȠǎȨƩơҠǺǁҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠȨžǰơɛҠǮȽơҠžǰơҠƚǎȠƚžǥǎȵȵǺȠžǥҠǮȽơơɛҠȨžǰơҠѤbǎǂȽȠƩҠχшϊѥшҠ»ȵǉƩȠҠ
ǥƩȨȨҠ ǁȠƩȟȽƩǰȵǥɛҠȠƩƚǺȠơƩơҠȨƩơǎǮƩǰȵҠ ȵɛȝƩȨҠɕƩȠƩҠ ƚǎȠƚžǥǎȵȵǺȠžǥҠ ǮǎɚƩơҠ
ȨƩơǎǮƩǰȵщҠƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵщҠǉǎǂǉҠƩǰƩȠǂɛҠƚǎȠƚžǥǎȵȵǺȠžǥҠȠǺƚǢҠžǰơҠ
ǮǺơƩȠžȵƩҠƩǰƩȠǂɛҠƚǎȠƚžǥǎȵȵǺȠžǥҠȠǺƚǢшҠáƩǥžȵǎɔƩǥɛҠǁƩɕҠƩȝǎǁžȽǰžǥҠȨȝƩƚǎƩȨҠɕƩȠƩҠ
ȠƩƚǺȠơƩơщҠɕǎȵǉҠɔǎȨǎƙǥƩҠȨȝƩƚǎƩȨҠȵɛȝǎƚžǥǥɛҠơǺǮǎǰžȵƩơҠƙɛҠǉɛơȠǺɥǺžǰȨҠžǰơҠ
ƚǰǎơžȠǎžǰȨшҠ öǉƩҠ ǮǺȨȵҠ žƙȽǰơžǰȵҠȵžɚǺǰҠȝȠƩȨƩǰȵҠ ɕžȨҠ ȵǉƩҠ ƙȠǺžơҠ ǂȠǺȽȝҠ
éƩơƩǰȵžȠǎžҠѤȵȽƙƩҠɕǺȠǮȨѥщҠɕǉǎƚǉҠƚǺȽǥơҠǰǺȵҠƙƩҠǁȽȠȵǉƩȠҠȠƩʭǰƩơҠǁȠǺǮҠȵǉƩҠ
ƚžǮƩȠžҠǁǺǺȵžǂƩҠѤbǎǂȽȠƩҠχшϋѥщҠǁǺǥǥǺɕƩơҠƙɛҠȵǉƩҠƙȠǺžơҠƚȠȽȨȵžƚƩžǰҠǂȠǺȽȝȨҠ
ȝȠžɕǰѕȨǉȠǎǮȝȨѕǮɛȨǎơȨщҠžǰơҠÞžǂȽȠǎơžƩҠѤǉƩȠǮǎȵҠƚȠžƙȨѥш 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠψυ 
 

 

bǎǂȽȠƩҠχшϊҠ:ǎȠƚžǥǎȵȵǺȠžǥҠéžǰơɛҠ®ȽơҠžȵҠK°ĔѺςσϊ 

 

bǎǂȽȠƩҠχшϋҠ:ǎȠƚžǥǎȵȵǺȠžǥҠéžǰơɛҠ®ȽơҠɕǎȵǉҠéƩơƩǰȵžȠǎžҠžȵҠK°ĔѺςφσ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠψφ 
 

éǻƬƬļǞșЪǦǳļǳƌǦǳƌŘǦ 

χшσшχϊ öǉƩҠƩȝǎǁžȽǰžǥҠơžȵžҠȵǉžȵҠɕƩȠƩҠȠƩǮǺɔƩơҠǁȠǺǮҠȵǉƩҠǎǰǁžȽǰžǥҠǂȠžƙҠơžȵžҠžǰžǥɛȨǎȨҠ
ɕƩȠƩҠƚǺǮƙǎǰƩơҠɕǎȵǉҠȵǉƩҠƩȝǎǁžȽǰžǥҠơžȵžҠǁȠǺǮҠȵǉƩҠAAĔҠȵǺҠǂǎɔƩҠȵǉƩҠƩȝǎǁžȽǰžǥҠ
ơžȵžȨƩȵшҠҠȵǺȵžǥҠǺǁҠσφψҠȵžɚžҠžǰơҠƩǎǂǉȵҠƚžȵƩǂǺȠǎƩȨҠǺǁҠǁžȽǰžǥҠȵȽȠǁщҠɕǺȠǮҠƚžȨȵщҠ
ǁžȽǰžǥҠȵȽƙƩҠžǰơҠǁžȽǰžǥҠƙȽȠȠǺɕҠɕƩȠƩҠȠƩƚǺȠơƩơҠǁȠǺǮҠȵǉƩҠσςτҠƩȝǎǁžȽǰžҠžǰơҠ
AAĔҠȨžǮȝǥƩȨҠơȽȠǎǰǂҠȵǉƩҠȨǎȵƩѲȨȝƩƚǎʭƚҠƙƩǰȵǉǎƚҠȨȽȠɔƩɛшҠ»ǁҠȵǉƩҠσφψҠȵžɚžщҠ
éƩơƩǰȵžȠǎžҠžǰơҠÞžǂȽȠǎơžƩҠɕƩȠƩҠȠƩƚǺȠơƩơҠžƚȠǺȨȨҠȵǉƩҠǂȠƩžȵƩȨȵҠǰȽǮƙƩȠҠǺǁҠ
ȨȵžȵǎǺǰȨщҠɕǎȵǉҠϊχҠžǰơҠψχҠȨȵžȵǎǺǰȨҠȠƩȨȝƩƚȵǎɔƩǥɛшҠωυҠȵžɚžҠǺƚƚȽȠȠƩơҠžȵҠǁƩɕƩȠҠ
ȵǉžǰҠȵǉȠƩƩҠȨȵžȵǎǺǰȨшҠéȵžȵǎǺǰҠK°ĔѺςςφҠȠƩƚǺȠơƩơҠȵǉƩҠǉǎǂǉƩȨȵҠǰȽǮƙƩȠҠǺǁҠ
ƩȝǎǁžȽǰžǥҠȵžɚžҠѤτωҠȵžɚžѥщҠžǰơҠK°ĔѺςςσҠȠƩƚǺȠơƩơҠǺǰǥɛҠǺǰƩҠȵžɚǺǰшҠҠ 

®ǻƣǳƌȒļǞƌļǳŧЪŘƸƬƬǻƮƌǳșЪļƮļƣșǦƌǦ 

χшσшχϋ öǉƩҠȠƩȨȽǥȵȨҠǺǁҠȵǉƩҠƚǥȽȨȵƩȠҠžǰžǥɛȨǎȨщҠéo®Þá»bҠȵƩɚȵҠžǰơҠéo®ÞKáҠžǰžǥɛȨǎȨҠ
ɕƩȠƩҠȽȨƩơщҠȵǺǂƩȵǉƩȠҠɕǎȵǉҠȵǉƩҠȠžɕҠȽǰȵȠžǰȨǁǺȠǮƩơҠơžȵžщҠȵǺҠžȨȨǎǂǰҠƙǎǺȵǺȝƩȨҠ
ȵǺҠȨȵžȵǎǺǰȨҠƙžȨƩơҠǺǰҠȵǉƩҠƩȝǎǁžȽǰžǥҠơžȵžȨƩȵҠѤöžƙǥƩҠχшψѥшҠoǰҠȨƩɔƩȠžǥҠǎǰȨȵžǰƚƩȨщҠ
ƚǥȽȨȵƩȠȨҠȵǉžȵҠɕƩȠƩҠǎơƩǰȵǎʭƩơҠžȨҠȨǎǂǰǎʭƚžǰȵǥɛҠơǎʪƩȠƩǰȵҠǁȠǺǮҠƩžƚǉҠǺȵǉƩȠҠǎǰҠ
ȵǉƩҠéo®Þá»bҠȵƩȨȵȨҠɕƩȠƩҠžȨȨǎǂǰƩơҠȵǉƩҠȨžǮƩҠƙǎǺȵǺȝƩҠƚǺơƩшҠöǉǎȨҠɕžȨҠƙžȨƩơҠ
ǺǰҠžҠȠƩɔǎƩɕҠǺǁҠȵǉƩҠéo®ÞKáҠȠƩȨȽǥȵȨҠɕǉǎƚǉҠǎǰơǎƚžȵƩơҠȵǉžȵҠȵǉƩҠơǎʪƩȠƩǰƚƩȨҠ
ƙƩȵɕƩƩǰҠ ȵǉƩҠ ǁžȽǰžǥҠ ǂȠǺȽȝȨҠ ƚǺȽǥơҠ ƙƩҠ ƩɚȝǥžǎǰƩơҠ ƙɛҠ ơǎʪƩȠƩǰƚƩȨҠ ǎǰҠ
žƙȽǰơžǰƚƩȨҠ ǺǁҠ ƚǉžȠžƚȵƩȠǎȨǎǰǂҠ ȨȝƩƚǎƩȨҠ ȠžȵǉƩȠҠ ȵǉžǰҠ ȵǉƩҠ ȝȠƩȨƩǰƚƩҠ ǺȠҠ
žƙȨƩǰƚƩҠǺǁҠǢƩɛҠȨȝƩƚǎƩȨшҠbȽǥǥҠȠƩȨȽǥȵȨҠǺǁҠȵǉƩҠǮȽǥȵǎɔžȠǎžȵƩҠžǰžǥɛȨǎȨҠžȠƩҠ
ȝȠƩȨƩǰȵƩơҠǎǰҠǰǰƩɚҠcъҠcσшҠ 

χшσшψς öǉƩҠ ȠƩȨȽǥȵȨҠ ǺǁҠ ȵǉƩҠ ǉǎƩȠžȠƚǉǎƚžǥҠ ƚǥȽȨȵƩȠҠ žǰžǥɛȨǎȨҠ ǺǁҠ ȵǉƩҠ ȨȟȽžȠƩҠ ȠǺǺȵҠ
ȵȠžǰȨǁǺȠǮƩơҠƩȝǎǁžȽǰžǥҠơžȵžȨƩȵщҠȵǺǂƩȵǉƩȠҠɕǎȵǉҠȵǉƩҠéo®Þá»bҠȵƩȨȵщҠǎơƩǰȵǎʭƩơҠ
σωҠǁžȽǰžǥҠǂȠǺȽȝȨҠѤbǎǂȽȠƩҠχшσςѥҠȵǉžȵҠɕƩȠƩҠȨȵžȵǎȨȵǎƚžǥǥɛҠơǎȨȨǎǮǎǥžȠшҠöǉƩҠȵɕǺѲ
ơǎǮƩǰȨǎǺǰžǥҠ®AéҠȝǥǺȵҠǎȨҠȝȠƩȨƩǰȵƩơҠǎǰҠbǎǂȽȠƩҠχшσσщҠžǰơҠȵǉƩҠȨȵȠƩȨȨҠɔžǥȽƩҠǺǁҠ
ςшτυҠǎǰơǎƚžȵƩȨҠȵǉžȵҠȵǉǎȨҠǎȨҠžҠȠƩǥžȵǎɔƩǥɛҠǂǺǺơҠȠƩȝȠƩȨƩǰȵžȵǎǺǰҠǺǁҠȵǉƩҠơžȵžҠƙȽȵҠ
ȨǉǺȽǥơҠƙƩҠȵȠƩžȵƩơҠɕǎȵǉҠƚžȽȵǎǺǰшҠöǉƩҠȵǉȠƩƩѲơǎǮƩǰȨǎǺǰžǥҠ®AéҠȝǥǺȵҠǉžȨҠǰǺȵҠ
ƙƩƩǰҠȝȠƩȨƩǰȵƩơҠžȨҠȵǉƩҠȵɕǺѲơǎǮƩǰȨǎǺǰžǥҠ®AéҠȝǥǺȵҠȝȠƩȨƩǰȵȨҠžҠƚǥƩžȠƩȠҠ
ȠƩȝȠƩȨƩǰȵžȵǎǺǰҠǺǁҠȵǉƩҠơžȵžш 

χшσшψσ öǉƩҠƚǉžȠžƚȵƩȠǎȨǎǰǂҠȨȝƩƚǎƩȨҠɕǎȵǉǎǰҠȵǉƩҠǁžȽǰžǥҠǂȠǺȽȝȨҠơǎơҠǰǺȵҠơǎȠƩƚȵǥɛҠǮžȵƚǉҠ
ȵǉƩҠ ơƩȨƚȠǎȝȵǎǺǰȨҠ ǺǁҠ žǰɛҠ ȨȝƩƚǎʭƚҠ ƙǎǺȵǺȝƩȨшҠ öǉƩȠƩǁǺȠƩщҠƙǎǺȵǺȝƩȨҠ ɕƩȠƩҠ
ƚǥžȨȨǎʭƩơҠƙžȨƩơҠǺǰҠȵǉƩҠȨƩơǎǮƩǰȵҠȵɛȝƩҠǺǁҠȵǉƩҠǮžǟǺȠǎȵɛҠǺǁҠȨȵžȵǎǺǰȨҠɕǎȵǉǎǰҠ
ƚǥȽȨȵƩȠҠǂȠǺȽȝȨщҠǂǎɔǎǰǂҠȠǎȨƩҠȵǺҠǁǺȽȠҠơǎȨȵǎǰƚȵҠƙǎǺȵǺȝƩȨҠѤöžƙǥƩҠχшψѥш 

χшσшψτ bžȽǰžǥҠǂȠǺȽȝȨҠžщҠơщҠǁщҠǂщҠǉщҠǎщҠǟщҠǢщҠǥщҠǮщҠǰщҠǺщҠȝҠžǰơҠȟҠɕƩȠƩҠǂȠǺȽȝƩơҠȵǺǂƩȵǉƩȠҠ
žǰơҠƚǥžȨȨǎʭƩơҠ žȨҠǺʪȨǉǺȠƩҠƚǎȠƚžǥǎȵȵǺȠžǥҠȨžǰơҠѤééшééžш»éžѥщҠɕǎȵǉҠȵǉƩȨƩҠ
ǂȠǺȽȝȨҠƚǺɔƩȠǎǰǂҠȵǉƩҠƚƩǰȵȠžǥҠžǰơҠȨǺȽȵǉƩȠǰҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠžǰơҠǁǺȽǰơҠ
ȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠ ȠȠžɛҠ ȠƩžщҠɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠžǰơҠǰǺȠȵǉѲƚƩǰȵȠžǥҠžȠƩžҠǺǁҠ
ȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ 

χшσшψυ bžȽǰžǥҠ ǂȠǺȽȝҠƙҠɕžȨҠƚǥžȨȨǎʭƩơҠ žȨҠƚǎȠƚžǥǎȵȵǺȠžǥҠ ƚǺžȠȨƩҠ ȨƩơǎǮƩǰȵҠ
Ѥééшé:éш::éѥщҠɕǎȵǉҠȵǉƩҠȨȵžȵǎǺǰȨҠɕǎȵǉǎǰҠȵǉƩҠǁžȽǰžǥҠǂȠǺȽȝҠƚǺɔƩȠǎǰǂҠȵǉƩҠ
ȨǺȽȵǉƩȠǰҠƩǰơҠžǰơҠƚƩǰȵȠžǥҠžȠƩžҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠщҠɕǎȵǉǎǰҠȵǉƩҠ
ɕƩȨȵҠǺǁҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠψχ 
 

χшσшψφ bžȽǰžǥҠǂȠǺȽȝҠƩҠɕžȨҠƚǥžȨȨǎʭƩơҠžȨҠǺʪȨǉǺȠƩҠƚǎȠƚžǥǎȵȵǺȠžǥҠǮǎɚƩơҠȨƩơǎǮƩǰȵҠ
Ѥééшé®ɚш»®ɚѥщҠɕǎȵǉҠȵǉƩҠȨȵžȵǎǺǰȨҠɕǎȵǉǎǰҠȵǉǎȨҠǁžȽǰžǥҠǂȠǺȽȝҠƚǺɔƩȠǎǰǂҠȵǉƩҠ
ȨǺȽȵǉƩȠǰҠƩǰơщҠƚƩǰȵȠžǥҠžǰơҠǰǺȠȵǉƩȠǰҠƩǰơҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠ
ɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠžǰơҠǰǺȠȵǉѲƚƩǰȵȠžǥҠžȠƩžҠǺǁҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠ
éȵȽơɛҠ ȠƩžшҠ 

χшσшψχ öǉƩҠȠƩǮžǎǰǎǰǂҠǁžȽǰžǥҠǂȠǺȽȝҠƚҠƚǺǰȨǎȨȵƩơҠǺǁҠȨȵžȵǎǺǰȨҠơǎȨȵȠǎƙȽȵƩơҠžǥǺǰǂҠȵǉƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠžǰơҠɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠžǰơҠǰǺȠȵǉѲƚƩǰȵȠžǥҠžȠƩžҠǺǁҠ
ȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ ȠƩžшҠöǉƩҠ ơǎʪƩȠƩǰƚƩҠ ǎǰҠȨƩơǎǮƩǰȵҠ
ƚǥžȨȨǎʭƚžȵǎǺǰȨҠƙƩȵɕƩƩǰҠȨȵžȵǎǺǰȨҠžǰơҠǥžƚǢҠǺǁҠƚǉžȠžƚȵƩȠǎȨǎǰǂҠȨȝƩƚǎƩȨҠǉžɔƩҠ
ȠƩȨȽǥȵƩơҠǎǰҠȵǉǎȨҠǁžȽǰžǥҠǂȠǺȽȝҠƙƩǎǰǂҠƚǥžȨȨƩơҠǎǰȵǺҠȵǉƩҠǉǎǂǉƩȠҠƙǎǺȵǺȝƩҠǥƩɔƩǥҠǺǁҠ
ȨȽƙǥǎȵȵǺȠžǥҠȨƩơǎǮƩǰȵҠѤééѥшҠ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠψψ 
 

öžƙǥƩҠχшψҠKȝǎǁžȽǰžǥҠ9ǎǺȵǺȝƩȨҠoơƩǰȵǎʭƩơҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

ÞȠƩǥǎǮǎǰžȠɛҠ
oǰǁžȽǰžǥҠ
9ǎǺȵǺȝƩ 

cȠžƙҠéžǮȝǥǎǰǂҠéȵžȵǎǺǰ ĕžȵƩȠҠ
AƩȝȵǉҠ
ážǰǂƩҠѤǮѥ 

éƩơǎǮƩǰȵҠ
:ǥžȨȨǎʭƚžȵǎǺǰҠѤ9éjѥ 

:ǉžȠžƚȵƩȠǎȨǎǰǂҠ
éȝƩƚǎƩȨ 

cƩǺǂȠžȝǉǎƚҠ¤ǺƚžȵǎǺǰ 

éé K°ĔѺςςτщҠK°ĔѺςστщҠK°ĔѺςσψщҠK°ĔѺςσϊщҠ
K°ĔѺςϋψ 

φτѲωτ :ǺžȠȨƩҠ
ȨƩơǎǮƩǰȵѕǮǎɚƩơҠ
ȨƩơǎǮƩǰȵѕȨžǰơҠ žǰơҠ
ǮȽơơɛҠȨžǰơ 

ÞžǂȽȠǎơžƩ éǺȽȵǉƩȠǰҠƩǰơщҠƚƩǰȵȠžǥҠžǰơҠ
ǰǺȠȵǉƩȠǰҠ ƩǰơҠ ǺǁҠ ȵǉƩҠ
KɚȝǺȠȵҠ :žƙǥƩҠ :ǺȠȠǎơǺȠҠ
ɕǎȵǉǎǰҠ ȵǉƩҠ ɕƩȨȵƩȠǰҠ žǰơҠ
ǰǺȠȵǉѲƚƩǰȵȠžǥҠžȠƩžҠǺǁҠȵǉƩҠ
9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ
ȠƩž 

ééшé:éш::é K°ĔѺςςχщҠK°ĔѺςςψщҠK°ĔѺςσςщҠK°ĔѺςσσщҠ
K°ĔѺςσυщҠK°ĔѺςσφ 

ψςѲωϋ :ǺžȠȨƩҠ
éƩơǎǮƩǰȵȨѕȨžǰơҠ žǰơҠ
ǮȽơơɛҠȨžǰơ 

bǥȽȨȵȠžҠǁǺǥǎžƚƩžщҠ
KȽƚȠžȵƩžҠ
ǥǺȠǎƚžȵžщҠ
éƩƚȽȠǎʮȽȨȵžҠ
ȨƩƚȽȠǎǁȠǺǰȨщҠ
ĔƩǰƩȠǎơžƩщҠ
:ȠǎȨǎžщҠĔƩȠȠȽƚžҠ
ȨȵȠǺƩǮǎž 

éǺȽȵǉƩȠǰҠƩǰơҠžǰơҠƚƩǰȵȠžǥҠ
ǺǁҠ ȵǉƩҠ KɚȝǺȠȵҠ :žƙǥƩҠ
:ǺȠȠǎơǺȠҠ ɕǎȵǉǎǰҠ ȵǉƩҠ
ɕƩȨȵƩȠǰҠ žȠƩžҠ ǺǁҠ ȵǉƩҠ
9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ
ȠƩž 

ééшé®ɚш»®ɚ K°ĔѺςςυщҠK°ĔѺςςφщҠK°ĔѺςςωщҠK°ĔѺςςϊщҠ
K°ĔѺςςϋщҠK°ĔѺςσχžщҠK°ĔѺςτσщҠK°ĔѺςττщҠ
K°ĔѺςτϊщҠK°ĔѺςυϊ 

χχѲωω :ǎȠƚžǥǎȵȵǺȠžǥҠ
ȠǺƚǢѕƚǺžȠȨƩҠ
ȨƩơǎǮƩǰȵȨѕǮǎɚƩơҠ
ȨƩơǎǮƩǰȵȨѕȨžǰơҠ žǰơҠ
ǮȽơơɛҠ ȨžǰơѕȨȽƙȵǎơžǥҠ
ǮȽơ 

:žȠɛǺȝǉɛǥǥǎžҠ
ȨǮǎȵǉǎǎщҠ
ÞžǂȽȠǎơžƩщҠ
jɛơȠǺɥǺžщҠ
bǥȽȨȵȠžҠǁǺǥǎžƚƩžщҠ
cžȨȵȠǺȝǺơžщҠ
éƩơƩǰȵžȠǎžщҠ

éǺȽȵǉƩȠǰҠƩǰơщҠƚƩǰȵȠžǥҠžǰơҠ
ǰǺȠȵǉƩȠǰҠ ƩǰơҠ ǺǁҠ ȵǉƩҠ
KɚȝǺȠȵҠ :žƙǥƩҠ :ǺȠȠǎơǺȠҠ
ɕǎȵǉǎǰҠ ȵǉƩҠ ɕƩȨȵƩȠǰҠ žǰơҠ
ǰǺȠȵǉѲƚƩǰȵȠžǥҠžȠƩžҠǺǁҠȵǉƩҠ
9ƩǰȵǉǎƚҠ KƚǺǥǺǂɛҠ éȵȽơɛҠ
ȠƩž 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠψω 
 

ÞȠƩǥǎǮǎǰžȠɛҠ
oǰǁžȽǰžǥҠ
9ǎǺȵǺȝƩ 

cȠžƙҠéžǮȝǥǎǰǂҠéȵžȵǎǺǰ ĕžȵƩȠҠ
AƩȝȵǉҠ
ážǰǂƩҠѤǮѥ 

éƩơǎǮƩǰȵҠ
:ǥžȨȨǎʭƚžȵǎǺǰҠѤ9éjѥ 

:ǉžȠžƚȵƩȠǎȨǎǰǂҠ
éȝƩƚǎƩȨ 

cƩǺǂȠžȝǉǎƚҠ¤ǺƚžȵǎǺǰ 

ǥƚɛǺǰǎȽǮҠ
ơǎǂǎȵžȵȽǮ 

ééшééžш»éž K°ĔѺςςσщҠK°ĔѺςσωщҠK°ĔѺςσϋщҠK°ĔѺςτςщҠ
K°ĔѺςτυщҠK°ĔѺςτφщҠK°ĔѺςτχщҠK°ĔѺςτψщҠ
K°ĔѺςτωщҠK°ĔѺςτϋщҠK°ĔѺςυςщҠK°ĔѺςυσžщҠ
K°ĔѺςυτщҠK°ĔѺςυυщҠK°ĔѺςυφžщҠK°ĔѺςυχщҠ
K°ĔѺςυψщҠK°ĔѺςυωщҠK°ĔѺςυϋщҠK°ĔѺςφςщҠ
K°ĔѺςφσщҠK°ĔѺςφτщҠK°ĔѺςφυщҠK°ĔѺςφφщҠ
K°ĔѺςφχщҠK°ĔѺςφψщҠK°ĔѺςφωщҠK°ĔѺςφϊщҠ
K°ĔѺςφϋщҠK°ĔѺςχςщҠK°ĔѺςχσщҠK°ĔѺςχτщҠ
K°ĔѺςχυщҠ K°ĔѺςχφžщҠ K°ĔѺςχχщҠ
K°ĔѺςχψщҠ K°ĔѺςχωщҠ K°ĔѺςχϊžщҠ
K°ĔѺςχϋщҠK°ĔѺςψςщҠK°ĔѺςψσщҠK°ĔѺςψτщҠ
K°ĔѺςψυщҠ K°ĔѺςψφžщҠ K°ĔѺςψχщҠ
K°ĔѺςψψщҠK°ĔѺςψωщҠK°ĔѺςψϊщҠK°ĔѺςψϋщҠ
K°ĔѺςωςщҠK°ĔѺςωσщҠK°ĔѺςωτщҠK°ĔѺςωυžщҠ
K°ĔѺςωφщҠK°ĔѺςωχщҠK°ĔѺςωψщҠK°ĔѺςωωщҠ
K°ĔѺςωϊщҠK°ĔѺςωϋžщҠK°ĔѺςϊςщҠK°ĔѺςϊσщҠ
K°ĔѺςϊτщҠ K°ĔѺςϊυžщҠ K°ĔѺςϊφщҠ
K°ĔѺςϊχщҠK°ĔѺςϊψщҠK°ĔѺςϊωщҠK°ĔѺςϊϊщҠ
K°ĔѺςϊϋщҠ K°ĔѺςϋχщҠ K°ĔѺςϋωžщҠ
K°ĔѺςϋϊžщҠK°ĔѺςϋϋщҠK°ĔѺσςςщҠK°ĔѺσςσщҠ
K°ĔѺσςτщҠ K°ĔѺσςυщҠK°ĔѺσςφщҠK°ĔѺσςχщҠ
K°ĔѺσςψщҠK°ĔѺσςω 

ψωѲϊϋ ®ȽơҠ žǰơҠ ȨžǰơɛҠ
ǮȽơѕȨžǰơҠžǰơҠǮȽơơɛҠ
ȨžǰơѕƚǺžȠȨƩҠ
ȨƩơǎǮƩǰȵȨ 

ƚȵǎǰǎžȠǎžщҠ
éƩơƩǰȵžȠǎžщҠ
jɛơȠǺɥǺžщҠ
bǎǥǎǁƩȠžщҠ9ǎɔžǥɔǎžщҠ
:ȠȽȨȵžƚƩžщҠ
KȠȠžǰȵǎžщҠ
¤ǺɚǺȨǺǮƩǥǥžщҠ
ÞžǂȽȠǎơžƩщҠ
ÞļƀǻǞǻǦЪ
ȝȠǎơƩžȽɚщҠ
éƚžȝǉǺȝǺơžщҠ
ƣŘșƸƮƌşƌǻƬЪ
şƌļǛƇļƮǻƬщҠ
®ŧǞƸƮļЪ
ŘƸǞƮǻŘƸǛƌļŧщҠ
bƣǻǦǳǞļЪſƸƣƌļŘŧļщҠ
bǺǥǥǎƚȽǥǎǰǎơžƩщҠ
jļșļƣƌƮƸŧŘƌļЪ
ǳǻŗƌŘƸƣļҠ 

:ƩǰȵȠžǥҠ žǰơҠ ȨǺȽȵǉƩȠǰҠ
KɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠžǰơҠ
ȵǉȠǺȽǂǉǺȽȵҠ ȵǉƩҠ ȠȠžɛҠ
ȠƩžщҠɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠ

žǰơҠǰǺȠȵǉѲƚƩǰȵȠžǥҠžȠƩžҠǺǁҠ
ȵǉƩҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩž 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠψϊ 
 

 

 

bǎǂȽȠƩҠχшσςҠAƩǰơȠǺǂȠžǮҠǺǁҠbžȽǰžǥҠcȠǺȽȝȨҠǁȠǺǮҠKȝǎǁžȽǰžǥҠAžȵž 

 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠψϋ 
 

 

bǎǂȽȠƩҠχшσσҠöɕǺҠAǎǮƩǰȨǎǺǰžǥҠ®AéҠÞǥǺȵҠǺǁҠbžȽǰžǥҠcȠǺȽȝȨҠǁȠǺǮҠKȝǎǁžȽǰžǥҠAžȵž 

  

 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠως 
 

ýƮƌȒļǞƌļǳŧЪļƮļƣșǦƌǦ 

χшσшψψ öǉƩҠ ǁǺǥǥǺɕǎǰǂҠ ȽǰǎɔžȠǎžȵƩҠ ȨȵžȵǎȨȵǎƚȨҠ ɕƩȠƩҠ ƚžǥƚȽǥžȵƩơҠ ǁǺȠҠ ȵǉƩҠƩȝǎǁžȽǰžǥҠ
ơžȵžȨƩȵҠǁǺȠҠƩžƚǉҠȨȵžȵǎǺǰъҠǰȽǮƙƩȠҠǺǁҠȨȝƩƚǎƩȨҠѤéѥщҠžƙȽǰơžǰƚƩҠѤ°ѥщҠ®žȠǂžǥƩǁҊȨҠ
ǎǰơƩɚҠ ǺǁҠ áǎƚǉǰƩȨȨҠ ѤơѥщҠ ÞǎƩǥǺȽҊȨҠ KɔƩǰǰƩȨȨҠ ǎǰơƩɚҠ Ѥ ҊѥщҠ éǉžǰǰǺǰѲĕǎƩǰƩȠҠ
AǎɔƩȠȨǎȵɛҠǎǰơƩɚҠѤjҊѥҠžǰơҠéǎǮȝȨǺǰҊȨҠǎǰơƩɚҠǺǁҠAǺǮǎǰžǰƚƩҠѤʇѥшҠöǉƩҠǮƩžǰҠǺǁҠ
ƩžƚǉҠǺǁҠȵǉƩȨƩҠǎǰơǎƚƩȨҠɕžȨҠȵǉƩǰҠƚžǥƚȽǥžȵƩơҠǁǺȠҠƩžƚǉҠǺǁҠȵǉƩҠƙǎǺȵǺȝƩȨҠ
ǎơƩǰȵǎʭƩơҠǁȠǺǮҠȵǉƩҠƩȝǎǁžȽǰžǥҠơžȵžҠžǰơҠȵǉƩȨƩҠžȠƩҠȨȽǮǮžȠǎȨƩơҠǎǰҠöžƙǥƩҠχшωш 

χшσшψω öǉƩҠƙǎǺȵǺȝƩҠééшé®ɚш»®ɚҠǉžơҠȵǉƩҠǉǎǂǉƩȨȵҠǰȽǮƙƩȠҠǺǁҠȨȝƩƚǎƩȨҠѤσϊшχςҠѤéAҠ
χшχϊѥѥщҠǎǰơǎɔǎơȽžǥȨҠѤχσшυςҠѤéAҠφυшυωѥѥҠžǰơҠ®žȠǂžǥƩǁ҄ȨҠǎǰơƩɚҠǺǁҠáǎƚǉǰƩȨȨҠ
ѤơӛφшψϋҠѤéAҠσшτυѥѥшҠöǉƩҠééҠƙǎǺȵǺȝƩҠǉžơҠȵǉƩҠǥǺɕƩȨȵҠǰȽǮƙƩȠҠǺǁҠȨȝƩƚǎƩȨҠѤψшϊςҠ
ѤéAҠτшϊψѥѥҠžǰơҠǰȽǮƙƩȠҠǺǁҠǎǰơǎɔǎơȽžǥȨҠѤϊшτςҠѤéAҠυшσσѥѥшҠ 

öžƙǥƩҠχшωҠ®ƩžǰҠѤéAѥҠýǰǎɔžȠǎžȵƩҠéȵžȵǎȨȵǎƚȨҠǁǺȠҠȵǉƩҠÞȠƩǥǎǮǎǰžȠɛҠKȝǎǁžȽǰžǥҠ9ƩǰȵǉǎƚҠ9ǎǺȵǺȝƩȨ 

9ǎǺȵǺȝƩ é ° ơ   ҄ j ҄ ʇ 

éé ψшϊςҠ 

ѤéAҠτшϊψѥ 

ϊшτςҠ 

ѤéAҠυшσσѥ 

τшωχҠ 

ѤéAҠςшϋσѥ 

ςшϋϊҠ 

ѤéAҠςшςτѥ 

σшωϋҠ 

ѤéAҠςшφϊѥ 

ςшϋψҠ 

ѤéAҠςшςψѥ 

ééшé:éш::é συшϊυҠ 

ѤéAҠϊшσσѥ 

σφшϊυҠ 

ѤéAҠϊшχϋѥ 

φшψωҠ 

ѤéAҠσшϋσѥ 

ςшϋϋҠ 

ѤéAҠςшςσѥ 

τшφωҠ 

ѤéAҠςшχωѥ 

ςшϋϋҠ 

ѤéAҠςшςσѥ 

ééшé®ɚш»®ɚ σϊшχςҠ 

ѤéAҠχшχϊѥ 

χσшυςҠ 

ѤéAҠ
φυшυωѥ 

φшψϋҠ 

ѤéAҠσшτυѥ 

ςшϊφҠ 

ѤéAҠςшστѥ 

τшφσҠ 

ѤéAҠςшυωѥ 

ςшϊϋҠ 

ѤéAҠςшςωѥ 

ééшééžш»éž ϊшφφҠ 

ѤéAҠυшϊωѥ 

τςшφςҠ
ѤéAҠτшχυѥ 

τшχυҠ 

ѤéAҠσшςφѥ 

ςшωψҠ 

ѤéAҠςшσφѥ 

 

σшχψҠ 

ѤéAҠςшχςѥ 

ςшωτҠ 

ѤéAҠςшσψѥ 

 

jžƙǎȵžȵҠžȨȨƩȨȨǮƩǰȵ 

éǳƸƮșЪáŧŧſǦ 

χшσшψϊ ǰžǥɛȨǎȨҠǺǁҠǎǮžǂƩȨҠžǰơҠAAĔҠǁǺǺȵžǂƩҠɕžȨҠƚǺǰơȽƚȵƩơҠȵǺҠơƩȵƩȠǮǎǰƩҠǎǁҠ
ǁƩžȵȽȠƩȨҠǺǁҠǎǰȵƩȠƩȨȵҠǉžơҠžǰɛҠȠƩȨƩǮƙǥžǰƚƩҠȵǺҠȵǉƩҠȨȵǺǰɛҠȠƩƩǁҠǰǰƩɚҠoҠǉžƙǎȵžȵщҠ
ƙžȨƩơҠǺǰҠȵǉƩҠƚȠǎȵƩȠǎžҠžơǺȝȵƩơҠƙɛҠoȠɔǎǰǂҠѤτςςϋѥшҠöǉƩҠȝƩȠҠǎǮžǂƩҠžȨȨƩȨȨǮƩǰȵҠ
ǎȨҠȝȠƩȨƩǰȵƩơҠɕǎȵǉǎǰҠǰǰƩɚҠjшҠ 

χшσшψϋ ǰǰƩɚҠoҠȠƩƩǁҠžȨȨƩȨȨǮƩǰȵҠǁǺȠҠƚǺƙƙǥƩѕȨȵǺǰɛҠȠƩƩǁҠɕžȨҠƚǺǰơȽƚȵƩơҠǺǰҠǎǮžǂƩȨҠ
ǁȠǺǮҠ K°ĔѺςςυщҠ K°ĔѺςςφщҠ K°ĔѺςςωщҠ K°ĔѺςςϊщҠ K°ĔѺςςϋщҠK°ĔѺςσχžщҠ
K°ĔѺςτσщҠ K°ĔѺςττщҠ K°ĔѺςτϊщҠ K°ĔѺςυϊҠ žǰơҠ K°ĔѺςωχшҠ°ǎǰƩҠȨžǮȝǥǎǰǂҠ
ȨȵžȵǎǺǰȨҠɕƩȠƩҠƚǥžȨȨǎʭƩơҠžȨҠ҃ǰǺȵҠžҠȠƩƩǁ҄ҠžǰơҠȵǉȠƩƩҠžȨҠ҃ ǥǺɕҠȠƩȨƩǮƙǥžǰƚƩ҄ҠȠƩƩǁҠ
žȨҠȵǉƩɛҠžǥǥҠȨƚǺȠƩơҠžҠ҃ǥǺɕ҄ҠǎǰҠžǰɛҠǺǁҠȵǉƩҠǁǺȽȠҠơƩʭǰǎǰǂҠƚǉžȠžƚȵƩȠǎȨȵǎƚȨҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠωσ 
 

ѤƚǺǮȝǺȨǎȵǎǺǰщҠƩǥƩɔžȵǎǺǰщҠƩɚȵƩǰȵҠǺȠҠƙǎǺȵžѥҠžȨҠȝƩȠҠoȠɔǎǰǂҠѤτςςϋѥшҠöǉƩȠƩǁǺȠƩщҠ
ȵǉƩȨƩҠžȠƩžȨҠɕƩȠƩҠǰǺȵҠƚǺǰȨǎơƩȠƩơҠȵǺҠƙƩҠ ǰǰƩɚҠoҠƚǺƙƙǥƩѕȨȵǺǰɛҠȠƩƩǁҠǉžƙǎȵžȵшҠ 

χшσшως K°ĔѺςςυҠѤɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠƩǰơҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠѥҠǺǁҠȵǉƩҠ
ǎǮžǂƩȨҠžȨȨƩȨȨƩơщҠȨȵǺǰɛҠƩǥƩɔžȵǎǺǰҠɕžȨҠƚǥžȨȨƩơҠžȨҠψφ ǮǮҠȵǺҠχ ǮҠžȵҠχςӰҠ
ѤǰӛφѥҠžǰơҠӞψφ ǮǮҠžȵҠχςӰҠѤǰӛφѥҠǺǁҠȵǉƩҠžȨȨƩȨȨƩơҠǎǮžǂƩȨшҠöǉƩҠǺɔƩȠžǥǥҠȨȵǺǰɛҠ
ƩɚȵƩǰȵҠǁǺȠҠƩžƚǉҠǎǮžǂƩҠžȨȨƩȨȨƩơҠɕžȨҠӝτχ ǮτщҠǉǺɕƩɔƩȠҠȵǺȵžǥҠƚǺɔƩȠҠȠžǰǂƩơҠ
ǁȠǺǮҠχшτσӰҠȵǺҠτσшυψӰщҠɕǎȵǉҠžȠƩžȨҠɕǎȵǉҠӝσςӰҠƚǺɔƩȠҠӞτχ ǮτҠǎǰҠƩɚȵƩǰȵшҠ9ǎǺȵžҠ
ɕžȨҠƚǥžȨȨƩơҠžȨҠơǺǮǎǰžȵƩơҠƙɛҠǎǰǁžȽǰžҠǎǰҠχςӰҠǺǁҠȵǉƩҠǎǮžǂƩȨҠžǰơҠӞϊςӰҠ
ƩȝǎǁžȽǰžҠǎǰҠȵǉƩҠȠƩǮžǎǰǎǰǂҠχςӰҠǺǁҠǎǮžǂƩȨшҠ»ɔƩȠžǥǥщҠȵǉǎȨҠȨȵžȵǎǺǰҠɕžȨҠƚǥžȨȨƩơҠ
žȨҠ҃ǰǺȵҠžҠȠƩƩǁ҄шҠ 

χшσшωσ ȵҠK°ĔѺςςφҠѤɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠƩǰơҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠѥҠǺǁҠȵǉƩҠ
ǎǮžǂƩȨҠžȨȨƩȨȨƩơҠѤǰӛτѥҠƚǺƙƙǥƩѕȨȵǺǰɛҠȠƩƩǁҠɕžȨҠȠƩƚǺȠơƩơҠɕǎȵǉҠžǰҠƩɚȵƩǰȵҠǺǁҠ
Ӟτχ ǮτщҠɕǎȵǉҠȵǉƩҠƙǎǺȵžҠơǺǮǎǰžȵƩơҠƙɛҠǎǰǁžȽǰžщҠžǰơҠȵǉƩȠƩǁǺȠƩҠƚǥžȨȨǎʭƩơҠžȨҠ
҃ǰǺȵҠžҠȠƩƩǁ҄ш 

χшσшωτ ȵҠK°ĔѺςςωҠѤɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠƩǰơҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠѥҠǺǁҠȵǉƩҠ
ǎǮžǂƩȨҠžȨȨƩȨȨƩơҠѤǰӛσςѥҠȨȵǺǰɛҠƩǥƩɔžȵǎǺǰҠɕžȨҠƚǥžȨȨƩơҠžȨҠӞψφ ǮǮщҠžǰơҠƙǎǺȵžҠ
ɕžȨҠơǺǮǎǰžȵƩơҠƙɛҠǎǰǁžȽǰžщҠɕǎȵǉҠžǥǥҠǎǮžǂƩȨҠơƩȨƚȠǎƙƩơҠžȨҠƚǺƙƙǥƩȨҠɕǎȵǉҠ
ȨȝžȠȨƩҠǁžȽǰžǥҠƚǺɔƩȠҠɕǎȵǉǎǰҠžǰҠžȠƩžҠǺǁҠǮǎɚƩơҠȨƩơǎǮƩǰȵшҠöǉǎȨҠȨȵžȵǎǺǰҠɕžȨҠ
ȵǉƩȠƩǁǺȠƩҠƚǥžȨȨǎʭƩơҠžȨҠ҃ǰǺȵҠžҠȠƩƩǁ҄шҠ 

χшσшωυ K°ĔѺςςϊҠѤɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠƩǰơҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠѥҠǺǁҠȵǉƩҠ
ǎǮžǂƩȨҠžȨȨƩȨȨƩơҠѤǰӛϋѥҠȵǉƩҠǺɔƩȠžǥǥҠȨȵǺǰɛҠƩɚȵƩǰȵҠǁǺȠҠƩžƚǉҠǎǮžǂƩҠžȨȨƩȨȨƩơҠ
ɕžȨҠӝτχ ǮτщҠɕǎȵǉҠȵǺȵžǥҠƚǺɔƩȠҠȝƩȠҠǎǮžǂƩҠȠžǰǂǎǰǂҠǁȠǺǮҠσφшχςӰҠȵǺҠυϋшσσӰшҠ
9ǎǺȵžҠɕžȨҠžȨȨƩȨȨƩơҠžȨҠӞϊςӰҠƩȝǎǁžȽǰžҠžȵҠžǥǥҠǎǮžǂƩȨшҠéȵǺǰɛҠƩǥƩɔžȵǎǺǰҠɕžȨҠ
ƚǥžȨȨƩơҠžȨҠӞψφ ǮǮҠžȵҠχχшχχӰҠǺǁҠǎǮžǂƩȨҠѤǰӛχѥҠɕǎȵǉҠȵǉƩҠȠƩǮǎǰǎǰǂҠǎǮžǂƩȨҠ
ƙƩǎǰǂҠƚǥžȨȨƩơҠžȨҠψφ ǮǮҠȵǺҠχ ǮҠƩǥƩɔžȵǎǺǰшҠöǉǎȨҠȨȵžȵǎǺǰҠɕžȨҠȵǉƩȠƩǁǺȠƩҠ
ƚǥžȨȨƩơҠžȨҠǉžɔǎǰǂҠžҠǥǺɕҠȠƩȨƩǮƙǥžǰƚƩҠȵǺҠžҠȨȵǺǰɛҠȠƩƩǁшҠ 

χшσшωφ ȵҠ K°ĔѺςςϋҠѤɕǎȵǉǎǰҠ ȵǉƩҠɕƩȨȵƩȠǰҠƩǰơҠ ǺǁҠ ȵǉƩҠ KɚȝǺȠȵҠ :žƙǥƩҠ :ǺȠȠǎơǺȠѥҠ
ƚǺƙƙǥƩѕȨȵǺǰɛҠȠƩƩǁҠƩǥƩɔžȵǎǺǰҠɕžȨҠžȨȨƩȨȨƩơҠӞψφ ǮǮщҠƚǺǮȝǺȨǎȵǎǺǰҠӞσςӰҠžǰơҠ
ƙǎǺȵžҠӞϊχӰҠƩȝǎǁžȽǰžҠǁǺȠҠžǥǥҠǎǮžǂƩȨҠѤǰӛϋѥҠžȨȨƩȨȨƩơшҠöǉǎȨҠȨȵžȵǎǺǰҠɕžȨҠ
ȵǉƩȠƩǁǺȠƩҠƚǥžȨȨǎʭƩơҠžȨҠ҃ǰǺȵҠžҠȠƩƩǁ҄шҠ 

χшσшωχ K°ĔѺςσχžҠѤɕǎȵǉǎǰҠȵǉƩҠǮǎơѲȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠѥҠɕžȨҠ
ƚǥžȨȨƩơҠžȨҠ҃ǰǺȵҠžҠȠƩƩǁ҄ҠơȽƩҠȵǺҠӞτχ ǮτҠƚǺɔƩȠшҠöǉƩҠȨǎǰǂǥƩҠǎǮžǂƩҠžȨȨƩȨȨƩơҠ
ɕƩȠƩҠƚǥžȨȨƩơҠžȨҠƩɚȝǺȨƩơҠȠǺƚǢҠǎǰҠžǰҠžȠƩžҠǺǁҠǮȽơơɛҠȨžǰơшҠ 

χшσшωψ ȵҠK°ĔѺςτσҠѤɕǎȵǉǎǰҠȵǉƩҠǮǎơѲȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠѥҠǺǁҠȵǉƩҠ
ǎǮžǂƩȨҠžȨȨƩȨȨƩơщҠȨȵǺǰɛҠƩǥƩɔžȵǎǺǰҠɕžȨҠƚǥžȨȨƩơҠžȨҠψφ ǮǮҠȵǺҠχ ǮҠžȵҠχωшσφӰҠ
ѤǰӛφѥҠžǰơҠӞψφ ǮǮҠžȵҠφτшϊψӰҠѤǰӛυѥҠǺǁҠȵǉƩҠžȨȨƩȨȨƩơҠǎǮžǂƩȨшҠöǉƩҠǺɔƩȠžǥǥҠ
ȨȵǺǰɛҠƩɚȵƩǰȵҠǁǺȠҠƩžƚǉҠǎǮžǂƩҠžȨȨƩȨȨƩơҠɕžȨҠӝτχ ǮτщҠǉǺɕƩɔƩȠҠȵǺȵžǥҠƚǺɔƩȠҠ
ȠžǰǂƩơҠǁȠǺǮҠτшτυӰҠȵǺҠτφшωςӰщҠɕǎȵǉҠžȠƩžȨҠɕǎȵǉҠӝσςӰҠƚǺɔƩȠҠӞτχ ǮτҠǎǰҠƩɚȵƩǰȵшҠ
9ǎǺȵžҠɕžȨҠƚǥžȨȨƩơҠžȨҠơǺǮǎǰžȵƩơҠƙɛҠǎǰǁžȽǰžҠǎǰҠχωшσφӰҠǺǁҠȵǉƩҠǎǮžǂƩȨҠžǰơҠ
ӞϊςӰҠƩȝǎǁžȽǰžҠǎǰҠȵǉƩҠȠƩǮžǎǰǎǰǂҠφτшϊψӰҠǺǁҠǎǮžǂƩȨшҠ»ɔƩȠžǥǥщҠȵǉǎȨҠȨȵžȵǎǺǰҠ
ɕžȨҠƚǥžȨȨƩơҠžȨҠ҃ǰǺȵҠžҠȠƩƩǁ҄ш 

χшσшωω ȵҠK°ĔѺςττҠѤɕǎȵǉǎǰҠȵǉƩҠǮǎơѲȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠѥҠǺǁҠȵǉƩҠ
ǎǮžǂƩȨҠžȨȨƩȨȨƩơҠѤǰӛφѥҠžǥǥҠɕƩȠƩҠƚǥžȨȨƩơҠžȨҠǉžɔǎǰǂҠžҠȨȵǺǰɛҠƩɚȵƩǰȵҠǺǁҠӝτχ ǮτшҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠωτ 
 

éȵǺǰɛҠƩǥƩɔžȵǎǺǰҠɕžȨҠƚǥžȨȨƩơҠžȨҠψφ ǮǮҠȵςҠχ ǮҠǎǰҠωχӰҠѤǰӛυѥҠǺǁҠȵǉƩҠǎǮžǂƩȨҠ
žǰơҠӞψφ ǮǮҠǎǰҠȵǉƩҠȠƩǮžǎǰǎǰǂҠǎǮžǂƩшҠ9ǎǺȵžҠɕžȨҠƚǥžȨȨƩơҠžȨҠơǺǮǎǰžȵƩơҠƙɛҠ
ǎǰǁžȽǰžҠǎǰҠχςӰҠǺǁҠȵǉƩҠǎǮžǂƩȨщҠɕǎȵǉҠȵǉƩҠȠƩǮǎǰǎǰǂҠχςӰҠƙƩǎǰǂҠƚǥžȨȨƩơҠžȨҠ
ӞϊςӰҠƩȝǎǁžȽǰžшҠöǺȵžǥҠƚǺɔƩȠҠȠžǰǂƩơҠǁȠǺǮҠφшϋςӰҠȵǺҠχϋшψυӰҠǎǰҠȵǉƩҠžȨȨƩȨȨƩơҠ
ǎǮžǂƩшҠ»ɔƩȠžǥǥщҠȵǉǎȨҠȨȵžȵǎǺǰҠǎȨҠƚǥžȨȨƩơҠžȨҠǉžɔǎǰǂҠǥǺɕҠȠƩȨƩǮƙǥžǰƚƩҠȵǺҠžҠ
ȨȵǺǰɛҠȠƩƩǁшҠ 

χшσшωϊ K°ĔѺςτϊҠɕžȨҠƚǥžȨȨƩơҠžȨҠ҃ǰǺȵҠžҠȠƩƩǁ҄ҠơȽƩҠȵǺҠӞτχ ǮτҠƚǺɔƩȠшҠöǉƩҠȵɕǺҠǎǮžǂƩȨҠ
žȨȨƩȨȨƩơҠɕƩȠƩҠƚǥžȨȨƩơҠžȨҠƙǺȽǥơƩȠȨҠɕǎȵǉǎǰҠžǰҠžȠƩžҠǺǁҠȨžǰơɛҠǮȽơшҠ 

χшσшωϋ K°ĔѺςυϊҠѤɕǎȵǉǎǰҠȵǉƩҠȨǺȽȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠ ȠȠžɛҠ ȠƩžѥҠžǥǥҠǺǁҠȵǉƩҠȵǉȠƩƩҠ
ǎǮžǂƩȨҠžȨȨƩȨȨƩơҠɕƩȠƩҠƚǥžȨȨǎʭƩơҠžȨҠǉžɔǎǰǂҠžǰҠƩɚȵƩǰȵҠǺǁҠӞτχ ǮτщҠȨȵǺǰɛҠ
ƩǥƩɔžȵǎǺǰҠǺǁҠψφ ǮǮҠȵǺҠχ ǮҠžǰơҠơǺǮǎǰžȵƩơҠƙɛҠƩȝǎǁžȽǰžҠѤӝϊςӰѥшҠöǺȵžǥҠƚǺɔƩȠҠ
ȠžǰǂƩơҠǁȠǺǮҠψψшυψӰҠȵǺҠωϋшϋςӰшҠjǺɕƩɔƩȠщҠȵǉǎȨҠȨȵžȵǎǺǰҠǉžȨҠƙƩƩǰҠƚǥžȨȨƩơҠžȨҠ
žҠǥǺɕҠȠƩȨƩǮƙǥžǰƚƩҠȵǺҠȨȵǺǰɛҠȠƩƩǁҠǺɔƩȠžǥǥҠɕǉƩǰҠȵǉƩҠȝžȵƚǉǎǰƩȨȨҠžǰơҠƚǺɔƩȠҠǎȨҠ
ƚǺǰȨǎơƩȠƩơҠžƚȠǺȨȨҠȵǉƩҠɕǉǺǥƩҠȵȠžǰȨƩƚȵшҠ 

χшσшϊς K°ĔѺςωχҠѤɕǎȵǉǎǰҠȵǉƩҠǰǺȠȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠ ȠȠžɛҠ ȠƩžѥҠɕžȨҠƚǥžȨȨƩơҠžȨҠ
҃ǰǺȵҠžҠȠƩƩǁ҄ҠơȽƩҠȵǺҠӞτχ ǮτҠƚǺɔƩȠҠǁǺȠҠȵǉƩҠȵɕǺҠǎǮžǂƩȨҠžȨȨƩȨȨƩơшҠ 

9ƌƸƀŧƮƌŘЪáŧŧſǦЪϾЪéļŗŧƣƣļǞƌļЪǦǛƌƮǻƣƸǦļ 

χшσшϊσ éϒЪǦǛƌƮǻƣƸǦļҠȨžǰơҠȵȽƙƩҠžǂǂȠƩǂžȵǎǺǰȨҠɕƩȠƩҠǺƙȨƩȠɔƩơҠǎǰҠȵǉƩҠǁǺȠǮҠǺǁҠȨǮžǥǥҠ
éļŗŧƣƣļǞƌļҠȨƩơǎǮƩǰȵҠɔƩǰƩƩȠȨҠɕǎȵǉǎǰҠσϋҠȨƩȝžȠžȵƩҠǎǮžǂƩȨҠžƚȠǺȨȨҠσψҠȨȵžȵǎǺǰȨшҠ 

χшσшϊτ AȽƩҠȵǺҠȵǉƩҠǥǺɕҠžȠƩžҠƚǺɔƩȠƩơҠƙɛҠéļŗŧƣƣļǞƌļҠȵȽƙƩȨҠžǰơҠžǂǂȠƩǂžȵǎǺǰȨыҠȵǉƩҠ
ǁƩžȵȽȠƩȨҠơǺҠǰǺȵҠǮƩƩȵҠȵǉƩҠȠƩȟȽǎȠƩơҠƚǉžȠžƚȵƩȠǎȨȵǎƚȨҠȵǺҠƙƩҠƚǺǰȨǎơƩȠƩơҠžҠȠƩƩǁҠ
ƙžȨƩơҠǺǰҠȵǉƩҠƚȠǎȵƩȠǎžҠžơǺȝȵƩơҠƙɛҠcȽƙƙžɛҠѤτςςωѥш 

9ƌƸƀŧƮƌŘЪáŧŧſǦЪϾЪ®ƸşƌƸƣǻǦЪƬƸşƌƸƣǻǦ 

χшσшϊυ ¤ǎɔƩҠƚǺǮǮǺǰҠǉǺȠȨƩҠǮȽȨȨƩǥȨҠ®ϒЪƬƸşƌƸƣǻǦҠɕƩȠƩҠǺƙȨƩȠɔƩơҠžȵҠǺǰƩҠȨȵžȵǎǺǰҠ
ѤK°ĔѺςσςѥщҠɕǎȵǉҠžҠȵǺȵžǥҠǺǁҠȵɕǺҠǥǎɔƩҠǎǰơǎɔǎơȽžǥȨҠȠƩƚǺȠơƩơшҠöǉƩȨƩҠȨǺǥǎȵžȠɛҠ
ǎǰơǎɔǎơȽžǥȨҠȨȽǂǂƩȨȵҠžҠȝžȵƚǉɛҠơǎȨȵȠǎƙȽȵǎǺǰҠǰǺȵҠƚǺǰȨǎȨȵƩǰȵҠɕǎȵǉҠȵǉƩҠơƩʭǰǎȵǎǺǰҠ
ǺǁҠžҠƙǎǺǂƩǰǎƚҠȠƩƩǁшҠ 

χшσшϊφ öǉƩȠƩǁǺȠƩщҠ ǰǺҠ ǁȽȠȵǉƩȠҠ žȨȨƩȨȨǮƩǰȵҠ ǺǁҠ ƩǥƩɔžȵǎǺǰҠ žǰơҠ ƙǎǺơǎɔƩȠȨǎȵɛҠ ȵǺҠ
ơƩȵƩȠǮǎǰƩҠ ȠƩƩʭǰƩȨȨҠ ɕžȨҠ ȠƩǥƩɔžǰȵщҠ žǰơҠ ȵǉƩǎȠҠ ȝȠƩȨƩǰƚƩҠ žȨҠ ȨǺǥǎȵžȠɛҠ
ǎǰơǎɔǎơȽžǥȨҠžȵҠȨȵžȵǎǺǰҠK°ĔѺςσςҠǮƩžǰȨҠȵǉƩɛҠɕǺȽǥơҠǰǺȵҠƚǺǰȨȵǎȵȽȵƩҠžҠÞ®bҠǺȠҠ
ǰǰƩɚҠoҠǉžƙǎȵžȵҠѤ °::щҠτςστѥш 

éŧļǛŧƮЪļƮşЪ9ǻǞǞƸȓƌƮƀЪ®ŧƀļſļǻƮļЪ:ƸƬƬǻƮƌǳƌŧǦ 

χшσшϊχ éƩžƙƩơҠǎǮžǂƩȠɛҠžǰơҠAAĔҠžǰžǥɛȨǎȨҠȠƩɔƩžǥƩơҠȵǉžȵҠƙȽȠȠǺɕȨҠɕƩȠƩҠȝȠƩȨƩǰȵҠžȵҠ
χυҠȨȵžȵǎǺǰȨщҠɕǎȵǉҠτφҠǺǁҠȵǉƩȨƩҠȝȠƩȨƩǰȵǎǰǂҠɕǎȵǉҠƙȽȠȠǺɕȨҠǺǁҠσ ƚǮҠǺȠҠǮǺȠƩҠǎǰҠ
ơǎžǮƩȵƩȠҠѤöžƙǥƩҠχшϊѥщҠɕǎȵǉҠȵǉƩҠǉǎǂǉƩȨȵҠžƙȽǰơžǰƚƩȨҠȠƩƚǺȠơƩơҠžȵҠȨȵžȵǎǺǰȨҠ
K°ĔѺςτχҠžǰơҠK°ĔѺςτωҠɕǎȵǉǎǰҠȵǉƩҠǰǺȠȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠшҠéƩžȝƩǰȨҠɕƩȠƩҠȝȠƩȨƩǰȵҠžȵҠʭɔƩҠȨȵžȵǎǺǰȨҠѤöžƙǥƩҠχшϊѥщҠɕǎȵǉҠK°ĔѺςτχҠ
ȨǉǺɕǰҠǎǰҠbǎǂȽȠƩҠχшστшҠöǉƩȠƩǁǺȠƩщҠžҠơƩȵžǎǥƩơҠžȨȨƩȨȨǮƩǰȵҠǺǁҠȵǉƩҠȝȠƩȨƩǰƚƩҠǺǁҠ
ȵǉƩҠ҃ȨƩžȝƩǰҠžǰơҠƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžҠƚǺǮǮȽǰǎȵǎƩȨҠ҄ǉžƙǎȵžȵщҠžȨҠơƩʭǰƩơҠ
ƙɛҠ»éÞ áҠѤτςσςѥщҠɕžȨҠƚǺǰơȽƚȵƩơш 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠωυ 
 

öžƙǥƩҠχшϊҠAAĔҠéȵžȵǎǺǰȨҠɕǎȵǉҠbžȽǰžǥҠ9ȽȠȠǺɕȨҠžǰơҠéƩžȝƩǰȨҠÞȠƩȨƩǰȵ 

bƩžȵȽȠƩ éȵžȵǎǺǰȨ 

bžȽǰžǥҠ9ȽȠȠǺɕȨҠѤσ ƚǮҠ
ǺȠҠǮǺȠƩҠǎǰҠơǎžǮƩȵƩȠѥ 

K°ĔѺςσφщҠ K°ĔѺςτυщҠ K°ĔѺςτφщҠ K°ĔѺςτχщҠ K°ĔѺςτψщҠ K°ĔѺςτωщҠ
K°ĔѺςτϋщҠ K°ĔѺςυςщҠ K°ĔѺςυτщҠ K°ĔѺςυϊщҠ K°ĔѺςφυщҠK°ĔѺςφωщҠ
K°ĔѺςφϊщҠK°ĔѺςχυщҠ K°ĔѺςχφžщҠ K°ĔѺςχϊžщҠ K°ĔѺςψςщҠ K°ĔѺςψχщҠ
K°ĔѺςψωщҠK°ĔѺςϊφщҠK°ĔѺςϋχщҠK°ĔѺςϋψщҠK°ĔѺςϋϊžщҠK°ĔѺσςφ 

éƩžȝƩǰȨ K°ĔѺςσφщҠK°ĔѺςσϋщҠK°ĔѺςτςщҠK°ĔѺςτφщҠK°ĔѺςτχ 

 

 

bǎǂȽȠƩҠχшστҠKɚžǮȝǥƩҠǺǁҠÞŧƮƮļǳǻƣļЪǛƇƸǦǛƇƸǞŧļҠžȵҠK°ĔѺςτχ 

 

χшσшϊψ öǉƩҠžɔƩȠžǂƩҠơƩǰȨǎȵɛҠǺǁҠǺƙȨƩȠɔƩơҠƙȽȠȠǺɕȨҠȠžǰǂƩơҠǁȠǺǮҠςшφςҠƙȽȠȠǺɕȨҠȝƩȠҠ
ǮτҠžȵҠȨȵžȵǎǺǰȨҠK°ĔѺςσφҠžǰơҠK°ĔѺςτυҠȵǺҠψшψωҠƙȽȠȠǺɕȨҠȝƩȠҠǮτҠžȵҠȨȵžȵǎǺǰȨҠ
K°ĔѺςτωшҠ9ȽȠȠǺɕȨҠǺƙȨƩȠɔƩơҠžƚȠǺȨȨҠȵǉƩҠ9ƩǰȵǉǎƚҠéȽƙȵǎơžǥҠKƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩžҠɕƩȠƩҠƩȨȵǎǮžȵƩơҠȵǺҠƙƩҠƙƩȵɕƩƩǰҠσ ƚǮҠžǰơҠυ ƚǮҠǎǰҠơǎžǮƩȵƩȠшҠ9žȨƩơҠǺǰҠ

ȵǉƩҠé :b»áҠžƙȽǰơžǰƚƩҠȨƚžǥƩщҠǺƙȨƩȠɔƩơҠƙȽȠȠǺɕҠơƩǰȨǎȵǎƩȨҠɕƩȠƩҠƚǥžȨȨǎʭƩơҠ
žȨҠ҃ǺƚƚžȨǎǺǰžǥҠ҄žȵҠžǥǥҠȨȵžȵǎǺǰȨҠɕǎȵǉҠȵǉƩҠƩɚƚƩȝȵǎǺǰҠǺǁҠK°ĔѺςτφщҠK°ĔѺςτχщҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠωφ 
 

K°ĔѺςτψщҠK°ĔѺςτωщҠžǰơҠK°ĔѺςϋψҠѤɕǎȵǉǎǰҠȵǉƩҠǰǺȠȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠѥщҠɕǉǎƚǉҠɕƩȠƩҠƚǥžȨȨƩơҠžȨҠǁ҃ȠƩȟȽƩǰȵш҄Ҡ 

χшσшϊω ɔƩȠžǂƩҠȨƩžȝƩǰҠơƩǰȨǎȵɛҠȠžǰǂƩơҠǁȠǺǮҠςшυφҠǎǰơǎɔǎơȽžǥȨҠȝƩȠҠǮτҠžȵҠȨȵžȵǎǺǰȨҠ
K°ĔѺςσϋҠžǰơҠK°ĔѺςτςҠȵǺҠςшωϋҠǎǰơǎɔǎơȽžǥȨҠȝƩȠҠǮτҠžȵҠȨȵžȵǎǺǰҠK°ĔѺςτφшҠҠöǉƩҠ
é:b»áҠȨƚžǥƩҠǁǺȠҠǎǰơǎɔǎơȽžǥȨҠƙƩȵɕƩƩǰҠυ ƚǮҠžǰơҠσχ ƚǮҠǉžȨҠƙƩƩǰҠȽȨƩơҠ
ƙžȨƩơҠǺǰҠǥžȨƩȠҠȨƚžǥǎǰǂҠǎǰҠȵǉƩҠǎǮžǂƩȨщҠžǥȵǉǺȽǂǉҠǎȵҠȨǉǺȽǥơҠƙƩҠǰǺȵƩơҠȵǉžȵҠ
ǉƩǎǂǉȵȨҠǁǺȠҠǎǰơǎɔǎơȽžǥȨҠǉžɔƩҠǰǺȵҠƙƩƩǰҠȠƩƚǺȠơƩơщҠǂǎɔǎǰǂҠžҠȨƚǺȠƩҠǺǁҠ҃ǁȠƩȟȽƩǰȵ҄шҠ 

χшσшϊϊ öǉƩҠ °::ҠѤτςσφѥҠȠƩȝǺȠȵҠȨȵžȵƩȨҠȵǉžȵҠȵǺҠƙƩҠƚǺǰȨǎơƩȠƩơҠžҠȨ҃ƩžȝƩǰҠžǰơҠ
ƙȽȠȠǺɕǎǰǂҠ ǮƩǂžǁžȽǰžҠ ƚǺǮǮȽǰǎȵǎƩȨ҄ҠǉžƙǎȵžȵщҠ ơƩǰȨǎȵǎƩȨҠ ǺǁҠ ƙȽȠȠǺɕȨҠ ǺȠҠ
ǮǺȽǰơȨщҠȵǺǂƩȵǉƩȠҠɕǎȵǉҠȨƩžȝƩǰȨҠǎǁҠȝȠƩȨƩǰȵщҠȨǉǺȽǥơҠƙƩҠƚǥžȨȨǎʭƩơҠžȨҠžȵҠǥƩžȨȵҠ
ǁ҃ȠƩȟȽƩǰȵҠ҄ǺȠҠžƙǺɔƩҠǺǰҠȵǉƩҠé :b»áҠȨƚžǥƩшҠȵҠȨȵžȵǎǺǰȨҠK°ĔѺςτφщҠK°ĔѺςτχщҠ
K°ĔѺςτψщҠK°ĔѺςτωщҠžǰơҠK°:ѺςϋψщҠƙȽȠȠǺɕȨҠɕƩȠƩҠƚǥžȨȨƩơҠžȨҠǁ҃ȠƩȟȽƩǰȵҠ҄žǰơҠ
ȵǉƩȠƩǁǺȠƩҠƚǺȽǥơҠƚǺǰȨȵǎȵȽȵƩҠ ȵǉƩҠ ҃ȨƩžȝƩǰҠ žǰơҠ ƙȽȠȠǺɕǎǰǂҠ ǮƩǂžǁžȽǰžҠ
ƚǺǮǮȽǰǎȵǎƩȨ҄ҠǉžƙǎȵžȵшҠjǺɕƩɔƩȠщҠžȨҠȠƩƚǺǮǮƩǰơƩơҠǎǰҠȵǉƩҠ °::ҠȠƩȝǺȠȵҠ
ѤτςσφѥщҠǎǰȵƩȠȝȠƩȵžȵǎǺǰҠǺǁҠȵǉƩҠơƩǰȨǎȵɛҠǺǁҠƙȽȠȠǺɕȨҠȨǉǺȽǥơҠƙƩҠȵȠƩžȵƩơҠɕǎȵǉҠžҠ
ơƩǂȠƩƩҠǺǁҠƚžȽȵǎǺǰщҠžȨҠǎȵҠƚžǰҠƙƩҠơǎʫƚȽǥȵҠȵǺҠǎơƩǰȵǎǁɛҠȨȝƩƚǎƩȨҠƙžȨƩơҠǺǰҠ
ƙȽȠȠǺɕҠ žǥǺǰƩшҠ9ȽȠȠǺɕǎǰǂҠ ǁžȽǰžҠ ɕƩȠƩҠ ȠžȠƩǥɛҠ ȨǎǂǉȵƩơҠ ȵǺҠ ƚǺǰʭȠǮҠ ȵǉƩҠ
ǎǰǉžƙǎȵžǰȵȨҠǺǁҠȵǉƩҠƙȽȠȠǺɕȨщҠžǰơҠȵǉƩȠƩǁǺȠƩҠȵǉƩɛҠƚǺȽǥơҠǰǺȵҠƚǺǰʭơƩǰȵǥɛҠƙƩҠ
žȵȵȠǎƙȽȵƩơҠȵǺҠžǰɛҠǺǁҠȵǉƩҠƚǥžȨȨǎʭƩơҠǮ҃ƩǂžǁžȽǰžҠ҄ȨȝƩƚǎƩȨҠɕǎȵǉǎǰҠȵǉƩҠȨ҃ƩžȝƩǰҠ
žǰơҠƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžҠƚǺǮǮȽǰǎȵǎƩȨ҄ҠǉžƙǎȵžȵҠƚǥžȨȨǎʭƚžȵǎǺǰшҠ 

χшσшϊϋ öǉƩҠ °::ҠѤτςσφѥҠȠƩȝǺȠȵҠȨȵžȵƩȨҠȵǉžȵҠȵǉƩҠ҃ȨƩžȝƩǰҠžǰơҠƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžҠ
ƚǺǮǮȽǰǎȵǎƩȨ҄ҠǉžƙǎȵžȵҠǎȨҠǁǺȽǰơҠɕǎȵǉǎǰҠȝǥžǎǰȨҠǺǁҠʭǰƩҠǮȽơщҠžȵҠɕžȵƩȠҠơƩȝȵǉȨҠ
ǺǁҠσχ ǮҠȵǺҠτςς ǮҠǺȠҠǮǺȠƩшҠjǺɕƩɔƩȠщҠȨǺǮƩҠƩɚžǮȝǥƩȨҠǺǁҠȵǉǎȨҠǉžƙǎȵžȵҠǉžɔƩҠ
ƙƩƩǰҠǎơƩǰȵǎʭƩơҠǎǰҠžȠƩžȨҠǺǁҠȨžǰơɛҠǮȽơȨҠɕǉƩȠƩҠȵǉƩȠƩҠǎȨҠƚǥƩžȠҠƩɔǎơƩǰƚƩҠǺǁҠ
ȵǉƩҠȠƩǥƩɔžǰȵҠƙǎǺǥǺǂǎƚžǥҠžȨȨƩǮƙǥžǂƩȨшҠÞé ҠǁǺȠҠȵǉƩҠȨȵžȵǎǺǰȨҠǎơƩǰȵǎʭƩơҠžȨҠ
ǉžɔǎǰǂҠ҃ǁȠƩȟȽƩǰȵ҄ҠƙȽȠȠǺɕȨҠɕƩȠƩҠȠƩƚǺȠơƩơҠžȨҠ9éjҠȨžǰơҠžǰơҠǮȽơơɛҠȨžǰơҠžȵҠ
žǥǥҠȨȵžȵǎǺǰȨщҠɕǎȵǉҠȵǉƩҠƩɚƚƩȝȵǎǺǰҠǺǁҠK°ĔѺςτχщҠɕǉǎƚǉҠɕžȨҠǮȽơҠžǰơҠȨžǰơɛҠ
ǮȽơшҠ 

χшσшϋς K®»AǰƩȵҠѤτςτυѥҠơžȵžҠƚǺǰȵžǎǰȨҠȠƩƚǺȠơȨҠǺǁҠȵǉƩҠ҃ ȨƩžȝƩǰҠžǰơҠƙȽȠȠǺɕǎǰǂҠ
ǮƩǂžǁžȽǰžҠƚǺǮǮȽǰǎȵǎƩȨ҄ҠǉžƙǎȵžȵҠɕǎȵǉǎǰҠȵǉƩҠáƩǂǎǺǰžǥҠ9ƩǰȵǉǎƚҠéȽƙȵǎơžǥҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžщҠƙȽȵҠǰǺȵҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ
öǉǎȨҠžǰơҠƚǺǰȨǎơƩȠžȵǎǺǰҠǺǁҠȵǉƩҠȠƩȨȽǥȵȨҠȝȠƩȨƩǰȵƩơҠɕǎȵǉǎǰҠȝžȠžǂȠžȝǉȨҠχшσшϊϊҠ
žǰơҠχшσшϊϋҠɕǺȽǥơҠȨȽǂǂƩȨȵҠȵǉžȵҠȵǉƩҠǎơƩǰȵǎʭƩơҠȨȵžȵǎǺǰȨҠơǺҠǰǺȵҠƚǺǰȨȵǎȵȽȵƩҠ
ȵǉǎȨҠǉžƙǎȵžȵшҠ 

bǞļƀƌƣŧЪéǛƸƮƀŧЪļƮşЪ ƮǳƇƸȣƸļƮЪ:ƸƬƬǻƮƌǳƌŧǦЪƸƮЪéǻŗǳƌşļƣЪáƸŘƠșЪjļŗƌǳļǳǦ 

χшσшϋσ éǺǮƩҠƩɔǎơƩǰƚƩҠǺǁҠǉžȠơҠžǰơҠȨǺǁȵҠÞǺȠǎǁƩȠžҠɕžȨҠǺƙȨƩȠɔƩơҠȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠ
¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžщҠɕǎȵǉҠυςҠȨȵžȵǎǺǰȨҠȨǉǺɕǎǰǂҠƩɔǎơƩǰƚƩҠǺǁҠ
ƩǎȵǉƩȠҠǉžȠơҠȨȽƙȨȵžȵƩҠÞǺȠǎǁƩȠžҠǺȠҠȨǺǁȵҠȨȽƙȨȵȠžȵƩҠÞǺȠǎǁƩȠžшҠÞƩȠƚƩǰȵžǂƩҠƚǺɔƩȠҠ
ǺǁҠȨȝǺǰǂƩȨҠǎǰҠȨǎǰǂǥƩҠǎǮžǂƩȨҠȠžǰǂƩơҠǁȠǺǮҠτӰҠžȵҠK°ĔѺςψυҠȵǺҠςшςσӰҠžȵҠ
K°ĔѺςχτҠöǉǺȽǂǉҠǺȵǉƩȠҠȨȝƩƚǎƩȨҠȨȽƚǉҠžȨҠ ƣŘșƸƮƌşƌǻƬЪşƌļǛƇļƮǻƬҠɕƩȠƩҠ
ȝȠƩȨƩǰȵҠ ȵǉžȵҠ žȠƩҠ ǥǎȨȵƩơҠ ɕǎȵǉǎǰҠ ȵǉƩҠ ǁȠžǂǎǥƩҠ ȨȝǺǰǂƩҠ žǰơҠ žǰȵǉǺɥǺžǰҠ
ƚǺǮǮȽǰǎȵǎƩȨҠ ǺǰҠ ȠǺƚǢɛҠ ǉžƙǎȵžȵȨҠѤ °::щҠ τςςϊƚѥщҠȵǉƩɛҠ ɕƩȠƩҠ žȵҠ žҠ ǥǺɕҠ
žƙȽǰơžǰƚƩҠžǰơҠȨǺҠɕƩȠƩҠǰǺȵҠƚǺǰȨǎơƩȠƩơҠȠƩȝȠƩȨƩǰȵžȵǎɔƩҠǺǁҠȵǉǎȨҠǉžƙǎȵžȵш 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠωχ 
 

éȽƙȵǎơžǥҠƙǎǺȵǺȝƩȨ 

χшσшϋτ öǉƩҠǥǎǮǎȵƩơҠǰȽǮƙƩȠҠǺǁҠƩȝǎǁžȽǰžǥҠȨȝƩƚǎƩȨҠǎǰơǎƚžȵƩơҠȵǉƩҠȝȠƩȨƩǰƚƩҠǺǁҠǺǰǥɛҠ
ǁǺȽȠҠƙǎǺȵǺȝƩȨҠžƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠžȵҠžҠȠƩǥžȵǎɔƩǥɛҠ
ǥǺɕҠ ȠƩȨǺǥȽȵǎǺǰшҠöǉƩҠ ǎǰǁžȽǰžǥҠ ơžȵžҠ ȝȠǺɔǎơƩơҠ ȵǉƩҠ ǮǺȨȵҠ ƚǺǮȝȠƩǉƩǰȨǎɔƩҠ
ǺɔƩȠɔǎƩɕҠ ǺǁҠ ȵǉƩҠ ƚǺǮǮȽǰǎȵǎƩȨҠ ȝȠƩȨƩǰȵҠ žǰơҠ žǥǥǺɕƩơҠ ƚǥžȨȨǎʭƚžȵǎǺǰҠ ǺǁҠ
ƙǎǺȵǺȝƩȨҠȵǺҠǥƩɔƩǥȨҠǁǺȽȠҠžǰơҠʭɔƩҠɕǎȵǉҠǂȠƩžȵƩȠҠȠƩȨǺǥȽȵǎǺǰшҠöǉƩҠǎǰǁžȽǰžǥҠ
ƙǎǺȵǺȝƩȨҠ ǉžɔƩҠ ȵǉƩȠƩǁǺȠƩҠ ƙƩƩǰҠ žƚƚƩȝȵƩơҠ žȨҠ ƙƩǎǰǂҠ ȠƩȝȠƩȨƩǰȵžȵǎɔƩҠ ǺǁҠ
ǉžƙǎȵžȵȨҠžƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžщҠɕǎȵǉҠȵǉƩҠƩȝǎǁžȽǰžǥҠ
ƙǎǺȵǺȝƩȨҠžƚƚƩȝȵƩơҠǁǺȠҠȵǉǺȨƩҠžȠƩžȨҠɕǎȵǉҠAAĔҠǺǰǥɛшҠöǉƩҠơǎȨȵȠǎƙȽȵǎǺǰҠǺǁҠȵǉƩȨƩҠ
ƙǎǺȵǺȝƩȨҠǎȨҠȝȠƩȨƩǰȵƩơҠǎǰҠbǎǂȽȠƩҠχшσυш



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠωψ 
 

 

bǎǂȽȠƩҠχшσυҠ:ǺǮƙǎǰƩơҠoǰǁžȽǰžǥҠžǰơҠKȝǎǁžȽǰžǥҠ9ǎǺȵǺȝƩȨ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠωω 
 

χшτ áƩȨȽǥȵȨҠѴҠǎǰȵƩȠȵǎơžǥҠƩƚǺǥǺǂɛ 

»ɔƩȠɔǎƩɕ 

χшτшσ öǉƩҠ ǁȽǥǥҠ ǎǰȵƩȠȵǎơžǥҠ ȨȽȠɔƩɛҠ ȠƩȝǺȠȵҠǎȨҠ ȝȠǺɔǎơƩơҠ ǎǰҠ ĔǺǥȽǮƩҠ υщҠöƩƚǉǰǎƚžǥҠ
ȝȝƩǰơǎɚҠϋшυъҠ ɛȠƩҠѤ°KτѥҠoǰȵƩȠȵǎơžǥҠéȽȠɔƩɛҠáƩȝǺȠȵщҠɕǎȵǉҠžǰơҠǺɔƩȠɔǎƩɕҠǺǁҠ

ȵǉƩҠǮžǎǰҠȠƩȨȽǥȵȨҠȝȠƩȨƩǰȵƩơҠƙƩǥǺɕшҠ 

χшτшτ öǉƩҠȨȽȠɔƩɛҠžȠƩžҠɕǎȵǉǎǰҠéǎǰƚǥžǎȠ҄ȨҠ9žɛҠɕžȨҠǥžȠǂƩǥɛҠƚǺǮȝǺȨƩơҠǺǁҠȨžǰơɛҠ
ƙƩžƚǉщҠɕǎȵǉҠžҠȠǺƚǢɛҠȨǉǺȠƩҠȝȠƩȨƩǰȵҠǎǰҠȵǉƩҠǰǺȠȵǉƩȠǰҠžȠƩžҠѤbǎǂȽȠƩҠχшσφѥшҠ
éžǰơƙžȠȨҠɕƩȠƩҠȝȠƩȨƩǰȵҠǺǰҠȵǉƩҠȨǺȽȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠȨžǰơɛҠƙƩžƚǉҠѤbǎǂȽȠƩҠ
χшσφщҠoǮžǂƩҠAѥшҠöǉƩҠȠǺƚǢɛҠȨǉǺȠƩҠȨȽƙȨȵȠžȵžҠǂƩǰƩȠžǥǥɛҠƚǺǮȝȠǺǮǎȨƩơҠƙƩơȠǺƚǢҠ
ƩɚȝǺȨȽȠƩщҠƚǺƙƙǥƩȨҠžǰơҠƙǺȽǥơƩȠȨшҠ9ƩơȠǺƚǢҠǎǰҠȝǥžƚƩȨҠǁǺȠǮƩơҠǥǎǰƩžȠҠȠǎơǂƩȨҠ
žǰơҠȝžɔƩǮƩǰȵҠǁƩžȵȽȠƩȨщҠɕǎȵǉҠǥžȠǂƩҠƙǺȽǥơƩȠȨҠȠƩȝȠƩȨƩǰȵžȵǎɔƩҠǺǁҠǁȠžƚȵȽȠƩơҠ
ƙƩơȠǺƚǢҠѤbǎǂȽȠƩҠχшσφщҠoǮžǂƩҠ9ѥшҠ 

 

bǎǂȽȠƩҠχшσφҠáƩȝȠƩȨƩǰȵžȵǎɔƩҠȝǉǺȵǺǂȠžȝǉȨҠǺǁҠéǎǰƚǥžǎȠҊȨҠ9žɛ 

 

χшτшυ öǉƩҠ ȨžǰơɛҠ ƙƩžƚǉҠ žȠƩžҠ ɕžȨҠ ǥžȠǂƩǥɛҠ ǉǺǮǺǂƩǰƩǺȽȨҠ ɕǎȵǉҠ žҠ ǥǺɕҠ ǁžȽǰžǥҠ
žƙȽǰơžǰƚƩшҠöǉƩҠȠǺƚǢɛҠȨǉǺȠƩҠžȠƩžҠǺǁҠéǎǰƚǥžǎȠ҄ȨҠ9žɛҠǉžơҠžҠǉǎǂǉƩȠҠǁžȽǰžǥҠ
ơǎɔƩȠȨǎȵɛҠžǰơҠǰȽǮƙƩȠҠǺǁҠƙǎǺȵǺȝƩȨҠȵǉƩǰҠȵǉƩҠȨžǰơɛҠƙƩžƚǉшҠ 

χшτшφ öǉƩҠƙǎǺȵǺȝƩȨҠȝȠƩȨƩǰȵҠɕǎȵǉǎǰҠȵǉƩҠǎǰȵƩȠȵǎơžǥҠȨȽȠɔƩɛҠžȠƩžҠžȠƩҠǮžȝȝƩơҠǎǰҠ
bǎǂȽȠƩҠχшσχш  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠωϊ 
 

 

bǎǂȽȠƩҠχшσχҠéȽǮǮžȠɛҠǺǁҠoǰȵƩȠȵǎơžǥҠAǺǮǎǰžǰȵҠ9ǎǺȵǺȝƩȨҠžǰơҠ°ǺȵžƙǥƩҠbƩžȵȽȠƩȨҠoơƩǰȵǎʭƩơ 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠωϋ 
 

9ǎǺȵǺȝƩȨҠѴҠéžǰơɛҠéǉǺȠƩ 

ýǛǛŧǞЪǦƇƸǞŧЪļƮşЪǦǳǞļƮşƣƌƮŧ 

χшτшχ öǉƩҠȽȝȝƩȠҠȨǉǺȠƩҠžǰơҠȨȵȠžǰơǥǎǰƩҠɕƩȠƩҠƚǺǮȝȠǺǮǎȨƩơҠǺǁҠǮƩơǎȽǮҠžǰơҠƚǺžȠȨƩҠ
ȨžǰơҠɕǎȵǉҠȨǉǎǰǂǥƩщҠɕǎȵǉҠǰǺҠƩɔǎơƩǰƚƩҠǺǁҠǁȠƩȨǉɕžȵƩȠҠǎǰȝȽȵҠƩɚƚƩȝȵҠǁǺȠҠžǰҠ
ǺȽȵǁžǥǥҠȝǎȝƩҠǺǰҠȵǉƩҠƙƩžƚǉҠɕǉǎƚǉҠǉžơҠƩȠǺơƩơҠžɕžɛҠȵǉƩҠȨȽȠʭƚǎžǥҠȨžǰơҠȨȵȠžȵžшҠ
öǉǎȨҠǁƩžȵȽȠƩҠȠƩɔƩžǥƩơҠȵǉžȵҠȵǉƩҠȨžǰơҠǎǰҠȵǉǎȨҠžȠƩžҠǺǁҠȵǉƩҠƙƩžƚǉҠɕžȨҠžҠȨǉžǥǥǺɕҠ
ɔƩǰƩƩȠщҠɕǎȵǉҠƚǺƙƙǥƩȨҠƩɚȵƩǰơǎǰǂҠƙƩǰƩžȵǉшҠ 

χшτшψ öǉƩҠǺǰǥɛҠƙǎǺȵǺȝƩҠȠƩƚǺȠơƩơҠǎǰҠȵǉƩҠȨȵȠžǰơǥǎǰƩҠɕžȨҠȵžǥǎȵȠǎơȨҠǺǰҠȵǉƩҠȽȝȝƩȠҠ
ȨǉǺȠƩҠžǰơҠȨȵȠžǰơǥǎǰƩҠѤ¤éш¤éžшéȵшöžǥѥшҠöǉƩҠȨȵȠžǰơǥǎǰƩҠɕžȨҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠ
ƚǺƙƙǥƩȨҠžǰơҠơƩȨǎƚƚžȵƩơҠǁȽƚǺǎơȨҠǎǰҠȝžȠȵȨҠžǰơҠƙɛҠƙžȠȠƩǰҠʭǰƩҠȨžǰơҠǎǰҠǺȵǉƩȠȨшҠ 

χшτшω öǉƩҠ ǮžǟǺȠǎȵɛҠ ǺǁҠȟȽžơȠžȵȨҠȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠ ȽȝȝƩȠҠ ȨǉǺȠƩҠ ѤχςшςςӰѥҠ
ƚǺȠȠƩȨȝǺǰơƩơҠȵǺҠȵǉƩҠƙǎǺȵǺȝƩҠȵžǥǎȵȠǎơȨҠǺǰҠȵǉƩҠȽȝȝƩȠҠȨǉǺȠƩҠžǰơҠȨȵȠžǰơǥǎǰƩҠ
Ѥ¤éш¤éžшéȵшöžǥыѥщҠɕǎȵǉҠȵǉƩҠƙǎǺȵǺȝƩҠƙžȠȠƩǰҠǥǎȵȵǺȠžǥҠȨǉǎǰǂǥƩҠѤ¤éш¤:éшéǉш9žȠéǉѥҠ
žƚƚǺȽǰȵǎǰǂҠǁǺȠҠυυшυυӰҠǺǁҠȨžǮȝǥƩȨщҠžǰơҠȵǉƩҠƙǎǺȵǺȝƩҠƙžȠȠƩǰҠǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠ
ȨžǰơҠѤ¤éш¤éžш®Ǻéžш9žȠéžѥҠžƚƚǺȽǰȵǎǰǂҠǁǺȠҠσψшψψӰшҠ 

®ƌşЪǦƇƸǞŧ 

χшτшϊ öǉƩҠǮǎơҠȨǉǺȠƩҠƚǺǮȝȠǺǮǎȨƩơҠǮƩơǎȽǮҠȨžǰơҠɕǎȵǉҠžҠƚǺžȠȨƩҠȨžǰơҠɔƩǰƩƩȠҠžǰơҠ
žȠƩžȨҠǺǁҠȠǎȝȝǥƩơҠǮƩơǎȽǮҠȨžǰơшҠ¤ǎǰƩžȠҠƩɚȝǺȨƩơҠƙƩơȠǺƚǢҠȝžɔƩǮƩǰȵȨҠɕƩȠƩҠ
žǥȨǺҠƩɔǎơƩǰȵҠǎǰҠȵǉƩҠȵȠžǰȨǎȵǎǺǰҠžȠƩžȨҠǁȠǺǮҠȠǺƚǢɛҠȵǺҠȨƩơǎǮƩǰȵžȠɛҠȨǉǺȠƩшҠ 

χшτшϋ öǉƩҠǮžǟǺȠǎȵɛҠǺǁҠȨžǮȝǥƩȨҠǎǰҠȵǉƩҠǮǎơҠȨǉǺȠƩҠѤϊϋӰѥҠƚǺȠȠƩȨȝǺǰơƩơҠȵǺҠȵǉƩҠ
ƙǎǺȵǺȝƩҠ9žȠȠƩǰҠǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨžǰơҠѤ¤éш¤éžш®Ǻéžш9žȠéžѥшҠöǉǎȨҠƙǎǺȵǺȝƩҠɕžȨҠ
ơƩɔǺǎơҠǺǁҠžǥǥҠǁžȽǰžҠžǰơҠʮǺȠžщҠƩɚƚƩȝȵҠǁǺȠҠǺǰƩҠƙȠǺɕǰҠȨǉȠǎǮȝҠ:ǞļƮƀƸƮЪ
ŘǞļƮƀƸƮщҠɕǉǎƚǉҠɕžȨҠȠƩƚǺȠơƩơҠơȽȠǎǰǂҠžҠơǎǂѲǺɔƩȠҠǎǰҠöȠžǰȨƩƚȵҠφшҠ 

χшτшσς öǉƩҠʭǰžǥҠƙǎǺȵǺȝƩҠɕžȨҠƩȝǉƩǮƩȠžǥҠǂȠƩƩǰҠžǰơҠȠƩơҠȨƩžɕƩƩơȨҠǺǰҠɔžȠǎžƙǥɛҠ
ȨžǥǎǰǎȵɛҠžǰơѕǺȠҠơǎȨȵȽȠƙƩơҠƩȽǥǎȵȵǺȠžǥҠǮǎɚƩơҠȨȽƙȨȵȠžȵžҠѤ¤áшb¤áшKȝǉшKȝǉĚѥшҠ
öǉƩҠȨȽƙȨȵȠžȵƩҠƚǺǰȨǎȨȵƩơҠǺǁҠƙƩơȠǺƚǢҠɕǎȵǉҠžҠȨžǰơҠɔƩǰƩƩȠшҠöǉƩҠơǺǮǎǰžǰȵҠ
žǥǂžǥҠȨȝƩƚǎƩȨҠɕžȨҠýƣȒļЪƌƮǳŧǦǳƌƮļƣƌǦҠɕǉǎƚǉҠɕžȨҠȨȽȝƩȠҠžƙȽǰơžǰȵҠǺǰҠȵǉƩҠ
é :b»áҠžƙȽǰơžǰƚƩҠȨƚžǥƩшҠ 

¤ƸȓŧǞЪǦƇƸǞŧ 

χшτшσσ öǉƩҠǥǺɕƩȠҠȨǉǺȠƩҠǥžȠǂƩǥɛҠƚǺǮȝȠǎȨƩơҠǺǁҠǮƩơǎȽǮҠȨžǰơҠžǰơҠǮƩơǎȽǮҠȠǎȝȝǥƩơҠ
ȨžǰơщҠɕǎȵǉҠžȠƩžȨҠǺǁҠǂȠžɔƩǥҠɕǎȵǉҠȨǉƩǥǥҠǁȠžǂǮƩǰȵȨҠžǰơҠƚǺƙƙǥƩȨҠȝȠƩȨƩǰȵшҠ 

χшτшστ »ǰƩҠƙǎǺȵǺȝƩҠɕžȨҠǎơƩǰȵǎʭƩơҠǁȠǺǮҠȨžǮȝǥƩȨҠǎǰҠȵǉƩҠǥǺɕƩȠҠȨǉǺȠƩщҠƙžȠȠƩǰҠ
ǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨžǰơҠѤ¤éш¤éžш®Ǻéžш9žȠéžѥшҠöǉǎȨҠƙǎǺȵǺȝƩҠɕžȨҠơƩɔǺǎơҠǺǁҠžǥǥҠ
ǁžȽǰžҠžǰơҠʮǺȠžщҠƩɚƚƩȝȵҠǁǺȠҠǺǰƩҠȨžǰơƩƩǥҠ ǮǮǺơɛȵǎơžƩҠȨȝшҠžǰơҠȵžǥǎȵȠǎơҠ
žǮȝǉǎȝǉǺơȨщҠɕǉǎƚǉҠɕƩȠƩҠȠƩƚǺȠơƩơҠơȽȠǎǰǂҠơǎǂѲǺɔƩȠȨшҠ 

χшτшσυ KǮȝȵɛҠȨžǰơҠǮžȨǺǰҠɕǺȠǮҠ¤ļƮƌŘŧЪŘƸƮŘƇƌƣŧƀļҠȵȽƙƩȨҠɕƩȠƩҠȠƩƚǺȠơƩơҠǎǰҠǺǰƩҠ
ȟȽžơȠžȵщҠƙȽȵҠǰǺҠǎǰơǎɔǎơȽžǥȨҠɕƩȠƩҠǁǺȽǰơҠơȽȠǎǰǂҠơǎǂѲǺɔƩȠȨшҠKǮȝȵɛҠȵƩǥǥǎǰҠžǰơҠ
ɔƩǰƩȠǎơҠƙǎɔžǥɔƩҠȨǉƩǥǥȨщҠžǰơҠȠžɥǺȠҠƚǥžǮҠKƮǦƌǦҠȨȝшҠȨǉƩǥǥȨҠɕƩȠƩҠȝȠƩȨƩǰȵҠžƚȠǺȨȨҠ
ȵǉƩҠǥǺɕƩȠҠȨǉǺȠƩҠɥǺǰƩҠȨȽǂǂƩȨȵǎǰǂҠȵǉƩȨƩҠȨȝƩƚǎƩȨҠžȠƩҠȝȠƩȨƩǰȵҠǎǰҠȵǉƩҠžȠƩžщҠ
ƙȽȵҠǰǺҠǥǎɔƩҠȨȝƩƚǎǮƩǰȨҠɕƩȠƩҠȠƩƚǺȠơƩơшҠoǰҠžơơǎȵǎǺǰщҠžҠȨǎǰǂǥƩҠɔžǥɔƩҠǁȠǺǮҠžҠ
ǥžȠǂƩҠϒЪƌǦƣļƮşƌŘļҠɕžȨҠ ǁǺȽǰơҠ žǥǺǰǂҠ ȵǉƩҠ ǥǺɕƩȠҠ ȨǉǺȠƩщҠ ȨȽǂǂƩȨȵǎǰǂҠ ȵǉƩҠ
ȝȠƩȨƩǰƚƩҠǺǁҠȵǉǎȨҠȨȝƩƚǎƩȨҠɕǎȵǉǎǰҠȵǉƩҠȠƩǂǎǺǰҠǺʪȨǉǺȠƩш 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊς 
 

9ǎǺȵǺȝƩȨҠѴҠáǺƚǢɛҠéǉǺȠƩ 

ýǛǛŧǞЪéƇƸǞŧЪļƮşЪéǳǞļƮşƣƌƮŧ 

χшτшσφ öǉƩҠȨȵȠžǰơǥǎǰƩҠžǰơҠȽȝȝƩȠҠȨǉǺȠƩҠǂƩǰƩȠžǥǥɛҠƚǺǰȨǎȨȵƩơҠǺǁҠƚǺƙƙǥƩȨщҠƙǺȽǥơƩȠȨщҠ
ǂȠžɔƩǥҠžǰơҠȨǺǮƩҠȨžǰơҠǺɔƩȠҠƙƩơȠǺƚǢҠȝžɔƩǮƩǰȵшҠ 

χшτшσχ öǉƩҠǺǰǥɛҠƙǎǺȵǺȝƩҠȠƩƚǺȠơƩơҠǎǰҠȵǉƩҠȨȵȠžǰơǥǎǰƩҠɕžȨҠȵžǥǎȵȠǎơȨҠǺǰҠȵǉƩҠȽȝȝƩȠҠ
ȨǉǺȠƩҠžǰơҠȨȵȠžǰơǥǎǰƩҠѤ¤éш¤éžшéȵшöžǥѥшҠöǉƩҠȨȵȠžǰơǥǎǰƩҠɕžȨҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠ
ƚǺƙƙǥƩȨҠžǰơҠơƩȨǎƚƚžȵƩơҠǁȽƚǺǎơȨщҠɕǎȵǉҠȵžǥǎȵȠǎơҠžǮȝǉǎȝǺơȨҠȠƩƚǺȠơƩơшҠ 

χшτшσψ öǉƩҠǮžǟǺȠǎȵɛҠǺǁҠȨžǮȝǥƩȨҠǎǰҠȵǉƩҠȽȝȝƩȠҠȨǉǺȠƩҠѤχωшσφӰѥҠƚǺȠȠƩȨȝǺǰơƩơҠȵǺҠȵǉƩҠ
ƙǎǺȵǺȝƩҠbǻŘǻǦЪǦǛƌǞļƣƌǦҠǺǰҠȨǉƩǥȵƩȠƩơҠȽȝȝƩȠҠƩȽǥǎȵȵǺȠžǥҠȠǺƚǢҠѤ¤áш¤¤áшbшbȨȝǎѥшҠ
öǉƩҠȨȽƙȨȵȠžȵƩҠɕžȨҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠƙƩơȠǺƚǢҠȝžɔƩǮƩǰȵҠžǰơҠƙǺȽǥơƩȠȨшҠöǉƩҠ
ȨȝǎȠžǥҠɕȠžƚǢҠbϒЪǦǛƌǞļƣƌǦҠȠƩȝȠƩȨƩǰȵƩơҠȵǉƩҠơǺǮǎǰžǰȵҠƚǺɔƩȠҠɕǎȵǉǎǰҠȵǉƩҠǎǮžǂƩȨҠ
ƚžȝȵȽȠƩơщҠɕǎȵǉҠýϒЪƌƮǳŧǦǳƌƮļƣƌǦҠžǥȨǺҠȝȠƩȨƩǰȵҠǎǰҠƚǺǮǮǺǰҠžƙȽǰơžǰƚƩҠǺǰҠȵǉƩҠ
é :b»áҠȨƚžǥƩшҠöǉƩҠƚȠȽȨȵǺȨƩҠƚǺȠžǥǥǎǰƩҠžǥǂžҠ¤ǎȵǉǺȝǉɛǥǥžƚƩžƩҠȨȝшҠɕžȨҠžǥȨǺҠ
ȝȠƩȨƩǰȵҠǺǰҠȨǺǮƩҠƙǺȽǥơƩȠȨҠžǰơҠȠǺƚǢщҠƙƩǥǺɕҠȵǉƩҠƚžǰǺȝɛҠǺǁҠbϒЪǦǛƌǞļƣƌǦшҠ
:ǉžȠžƚȵƩȠǎȨȵǎƚҠƩȝǎǁžȽǰžҠɕƩȠƩҠ¤ϒЪǦļȘļǳƌƣƌǦϓЪ¤ϒЪƸŗǳǻǦļǳļщҠǥǎǮȝƩȵȨҠÞļǳŧƣƣļЪȨȝȝшщҠ
°ϒЪƣļǛƌƣƣǻǦщҠžǰơҠȵǉƩҠƙžȠǰžƚǥƩҠéŧƬƌŗļƣļƮǻǦЪŗļƣļƮƸƌşŧǦшҠ 

χшτшσω öǉƩҠȠƩǮžǎǰǎǰǂҠƙǎǺȵǺȝƩȨҠžƚƚǺȽǰȵǎǰǂҠǁǺȠҠžҠȵǺȵžǥҠǺǁҠυτшψϋӰҠǎơƩǰȵǎʭƩơҠɕƩȠƩъ 

¶ bǻŘǻǦЪȒŧǦƌŘǻƣƸǦǻǦҠǺǰҠǮǺơƩȠžȵƩǥɛҠƩɚȝǺȨƩơҠȵǺҠȨǉƩǥȵƩȠƩơҠǮǎơҠƩȽǥǎȵȵǺȠžǥҠȠǺƚǢҠ
Ѥ¤áш¤¤áшbшbɔƩȨѥы 

¶ ¤ǎȵȵǺȠžǥҠȠǺƚǢҠѤžǰơҠǺȵǉƩȠҠǉžȠơҠȨȽƙȨȵȠžȵžѥҠѤ¤áѥыҠžǰơ 

¶ žҠȵȠžǰȨǎȵǎǺǰҠ ɥǺǰƩҠ ƙƩȵɕƩƩǰҠȵɕǺҠ ƙǎǺȵǺȝƩȨъҠýƣȒļҠȨȝȝшҠǺǰҠ ǁȠƩȨǉɕžȵƩȠѲ
ǎǰʮȽƩǰƚƩơҠžǰơѕǺȠҠȨȵžƙǥƩҠȽȝȝƩȠҠƩȽǥǎȵȵǺȠžǥҠȠǺƚǢҠžǰơҠbϒЪǦǛƌǞļƣƌǦҠǺǰҠȨǉƩǥȵƩȠƩơҠ
ȽȝȝƩȠҠƩȽǥǎȵȵǺȠžǥҠȠǺƚǢш 

®ƌşЪéƇƸǞŧ 

χшτшσϊ öǉƩҠǮǎơҠȨǉǺȠƩҠǂƩǰƩȠžǥǥɛҠƚǺǮȝȠǺǮǎȨƩơҠǺǁҠƚǺƙƙǥƩȨщҠƙǺȽǥơƩȠȨҠžǰơҠƚǺžȠȨƩҠ
ȨžǰơҠžǰơҠȨǉƩǥǥҠǁȠžǂǮƩǰȵȨшҠéǺǮƩҠǂȠžɔƩǥҠɕžȨҠžǥȨǺҠȝȠƩȨƩǰȵщҠƙȽȵҠǰǺȵҠžȨҠ
ƚǺǮǮǺǰшҠöǉƩҠƙƩơȠǺƚǢҠƚǺǰȨǎȨȵƩơҠǺǁҠȝžɔƩǮƩǰȵȨщҠɕǎȵǉҠǁȠžƚȵȽȠƩȨҠǂǎɔǎǰǂҠȠǎȨƩҠ
ȵǺҠǥžȠǂƩҠƙǺȽǥơƩȠȨшҠ 

χшτшσϋ öǉƩҠơǺǮǎǰžǰȵҠƙǎǺȵǺȝƩҠȠƩƚǺȠơƩơҠɕžȨҠbϒЪȒŧǦƌŘǻƣƸǦǻǦҠǺǰҠǮǺơƩȠžȵƩǥɛҠƩɚȝǺȨƩơҠ
ȵǺҠȨǉƩǥȵƩȠƩơҠǮǎơҠƩȽǥǎȵȵǺȠžǥҠȠǺƚǢҠѤ¤áш¤¤áшbшbɔƩȨѥҠѤϋςӰѥшҠöǉƩҠȨȽƙȨȵȠžȵƩҠɕžȨҠ
ƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠƙǺȽǥơƩȠȨщҠƚǺƙƙǥƩȨщҠǂȠžɔƩǥщҠžǰơҠǮƩơǎȽǮҠȵǺҠƚǺžȠȨƩҠȨžǰơҠ
ɕǎȵǉҠȨǉƩǥǥҠǁȠžǂǮƩǰȵȨшҠöǉƩҠƙƩơȠǺƚǢҠƚǺǰȨǎȨȵƩơҠǺǁҠƚǺǰǂǥǺǮƩȠžȵƩҠžǰơҠǎǂǰƩǺȽȨҠ
ȝžɔƩǮƩǰȵшҠ:ǉžȠžƚȵƩȠǎȨȵǎƚžǥǥɛщҠbϒЪȒŧǦƌŘǻƣƸǦǻǦҠȝȠǺɔǎơƩơҠȵǉƩҠơǺǮǎǰžǰȵҠƚǺɔƩȠҠ
ɕǎȵǉǎǰҠȵǉƩҠǎǮžǂƩȨҠƚžȝȵȽȠƩơҠžǰơҠɕƩȠƩҠžƙȽǰơžǰȵҠžǰơҠȨȽȝƩȠҠžƙȽǰơžǰȵҠǺǰҠ
ȵǉƩҠ é :b»áҠ ȨƚžǥƩшҠ :ǉžȠžƚȵƩȠǎȨȵǎƚҠ ƩȝǎǁžȽǰžҠ ȠƩƚǺȠơƩơҠ ɕƩȠƩъҠ ƙƩžơǥƩȵҠ
žǰƩǮǺǰƩҠŘǳƌƮƌļЪŧǝǻƌƮļщҠ¤ƌǳǳƸǞƌƮļЪƸŗǳǻǦļǳļщҠ¤ƌǳǳƸǞƌƮļЪǦļȘļǳƌƣƌǦщҠ°ϒЪƣļǛƌƣƣǻǦщҠ
ÞļǳŧƣƣļҠȨȝȝшщҠžǰơҠéϒЪŗļƣļƮƸƌşŧǦщҠɕǉǎƚǉҠɕƩȠƩҠȝȠƩȨƩǰȵҠǎǰҠǮǺȨȵҠȟȽžơȠžȵȨшҠ 

χшτшτς öǉƩҠȠƩǮžǎǰǎǰǂҠƙǎǺȵǺȝƩҠɕžȨҠǁȽƚǺǎơȨҠǎǰҠȵǎơƩѲȨɕƩȝȵҠƚǺǰơǎȵǎǺǰȨҠѤ¤áшj¤áшböѥҠ
ѤσςӰѥшҠ  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊσ 
 

¤ƸȓŧǞЪéƇƸǞŧ 

χшτшτσ öǉǎȨҠžȠƩžҠǺǁҠȵǉƩҠȨǉǺȠƩҠǎȨҠƚǺǮȝȠǎȨƩơҠǺǁҠƙƩơȠǺƚǢҠȝžɔƩǮƩǰȵҠžǰơҠƙǺȽǥơƩȠȨщҠ
ɕǎȵǉҠǥǎǰƩžȠҠȝžɔƩǮƩǰȵҠȠǎơǂƩȨҠȠȽǰǰǎǰǂҠǉǺȠǎɥǺǰȵžǥǥɛҠžǥǺǰǂҠȵǉƩҠȨǉǺȠƩшҠ¤žȠǂƩҠ
ƙǺȽǥơƩȠȨҠɕƩȠƩҠȝȠƩȨƩǰȵҠǎǰҠžȠƩžȨҠɕǉƩȠƩҠƙƩơȠǺƚǢҠȝžɔƩǮƩǰȵȨҠǉžơҠǁȠžƚȵȽȠƩơшҠ 

χшτшττ oǰҠȵǉƩҠǥǺɕƩȠҠȨǉǺȠƩщҠȵǉƩҠƙǎǺȵǺȝƩȨҠɕƩȠƩҠȨȝǥǎȵҠƩɔƩǰǥɛҠƙƩȵɕƩƩǰҠbϒЪǦŧǞǞļǳǻǦҠǺǰҠ
ȨǉƩǥȵƩȠƩơҠǥǺɕƩȠҠƩȽǥǎȵȵǺȠžǥҠȠǺƚǢҠѤ¤áш¤¤áшbшbȨƩȠȠѥщҠžǰơҠ¤ļƬƌƮļǞƌļЪƇșǛŧǞŗƸǞŧļҠ
ǁǺȠƩȨȵҠžǰơҠǁǺǥǎǺȨƩҠȠƩơҠȨƩžɕƩƩơȨҠǺǰҠǮǺơƩȠžȵƩǥɛҠƩɚȝǺȨƩơҠȽȝȝƩȠҠǎǰǁȠžǥǎȵȵǺȠžǥҠ
ȠǺƚǢҠѤoáш®oáш¢áш¤ǉɛȝшbȵѥш 

χшτшτυ bǺȠҠ ȵǉƩҠ ƙǎǺȵǺȝƩҠbϒЪ ǦŧǞǞļǳǻǦҠǺǰҠ ȨǉƩǥȵƩȠƩơҠ ǥǺɕƩȠҠ ƩȽǥǎȵȵǺȠžǥҠ ȠǺƚǢҠ
Ѥ¤áш¤¤áшbшbȨƩȠȠыѥщҠȵǉƩҠȨȽƙȨȵȠžȵƩҠɕžȨҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠƙƩơȠǺƚǢҠȝžɔƩǮƩǰȵȨҠ
žǰơҠƙǺȽǥơƩȠȨшҠbϒЪǦŧǞǞļǳǻǦЪȝȠǺɔǎơƩơҠȵǉƩҠơǺǮǎǰžǰȵҠƚǺɔƩȠҠɕǎȵǉǎǰҠȵǉƩҠǎǮžǂƩȨҠ
ƚžȝȵȽȠƩơщҠ žȵҠ ȨȽȝƩȠžƙȽǰơžǰȵҠ ǺǰҠ ȵǉƩҠ é :b»áҠ ȨƚžǥƩшҠ KǰƚȠȽȨȵǎǰǂҠ
¤ǎȵǉǺȝǉɛǥǥžƚƩžƩҠȨȝшҠɕžȨҠȠƩƚǺȠơƩơҠƙƩǰƩžȵǉҠȵǉƩҠȨȽȠǁžƚƩҠƚžǰǺȝɛҠžǰơҠǺǰҠ
ƩɚȝǺȨƩơҠ žȠƩžȨҠ ǺǁҠ ƙƩơȠǺƚǢҠ žǰơҠ ƙǺȽǥơƩȠȨϒЪ :ƣļşƸǛƇƸǞļЪǞǻǛŧǦǳǞƌǦҠžǰơҠ
ÞƸƣșǦƌǛƇƸƮƌļҠȨȝшҠɕƩȠƩҠȝȠƩȨƩǰȵҠǎǰҠǺǰƩҠȟȽžơȠžȵщҠɕǉǎǥƩҠ:ƇƸƮşǞǻǦЪŘǞƌǦǛǻǦҠžǰơҠ
ƚǺȠžǥҠɕƩƩơҠ:ƸǞļƣƣƌƮļЪƸȶŘƌƮļƣƌǦҠɕƩȠƩҠȝȠƩȨƩǰȵҠžȵҠƚǺǮǮǺǰҠžǰơҠǺƚƚžȨǎǺǰžǥҠ
é :b»áҠǥƩɔƩǥȨщҠȠƩȨȝƩƚȵǎɔƩǥɛщҠǎǰҠȵɕǺҠȟȽžơȠžȵȨшҠKȝǎǁžȽǰžҠȠƩƚǺȠơƩơҠɕƩȠƩҠéϒЪ
ŗļƣļƮƸƌşŧǦщҠϒЪŧǝǻƌƮļщҠžǰơҠÞļǳŧƣƣļҠȨȝшҠ 

χшτшτφ bǺȠҠȵǉƩҠƙǎǺȵǺȝƩҠ¤ļƬƌƮļǞƌļЪƇșǛŧǞŗƸǞŧļҠǁǺȠƩȨȵҠžǰơҠǁǺǥǎǺȨƩҠȠƩơҠȨƩžɕƩƩơȨҠǺǰҠ
ǮǺơƩȠžȵƩǥɛҠ ƩɚȝǺȨƩơҠ ȽȝȝƩȠҠ ǎǰǁȠžǥǎȵȵǺȠžǥҠ ȠǺƚǢҠ Ѥoáш®oáш¢áш¤ǉɛȝшbȵѥщҠ ȵǉƩҠ
ȨȽƙȨȵȠžȵƩҠɕžȨҠƚǉžȠžƚȵƩȠǎȨƩơҠƙɛҠƙƩơȠǺƚǢҠȝžɔƩǮƩǰȵȨҠžǰơҠƙǺȽǥơƩȠȨшҠöǉƩҠ
ǢƩǥȝҠ¤ϒЪ ƇșǛŧǞŗƸǞŧļҠȝȠǺɔǎơƩơҠ ȵǉƩҠ ơǺǮǎǰžǰȵҠ ƚǺɔƩȠҠ ɕǎȵǉǎǰҠ ȵǉƩҠ ǎǮžǂƩȨҠ
ƚžȝȵȽȠƩơщҠȵɛȝǎƚžǥǥɛҠȵǺҠžҠǥƩɔƩǥҠǺǁҠȨȽȝƩȠžƙȽǰơžǰȵҠǺǰҠȵǉƩҠé :b»áҠȨƚžǥƩшҠ
AžƙƙƩȠǥǺƚǢȨҠƣļǞƌļЪŧǦŘǻƣŧƮǳļҠɕžȨҠȠƩƚǺȠơƩơҠžȨҠǁȠƩȟȽƩǰȵҠȵǺҠƚǺǮǮǺǰҠǺǰҠ
ȵǉƩҠ é :b»áҠ ȨƚžǥƩшҠ:ϒЪ ƸȶŘƌƮļƣƌǦщҠýƣȒļЪƣļŘǳǻŘļщҠÞƸƣșǦƌǛƇƸƮƌļҠȨȝшщҠ žǰơҠ
¤ǎȵǉǺȝǉɛǥǥžƚƩžƩҠȨȝшҠ ɕƩȠƩҠ ȠƩƚǺȠơƩơҠȽǰơƩȠҠ ȵǉƩҠ ǢƩǥȝҠ ƚžǰǺȝɛшҠ KȝǎǁžȽǰžҠ
ȠƩƚǺȠơƩơҠɕƩȠƩҠÞļǳŧƣƣļҠȨȝȝшщҠéϒЪŗļƣļƮƸƌşŧǦщҠϒЪŧǝǻƌƮļщҠžǰơҠƙǥȽƩѲȠžɛƩơҠ
ǥǎǮȝƩȵҠÞļǳŧƣƣļЪǛŧƣƣǻŘƌşļшҠöǉǎȨҠƙǎǺȵǺȝƩҠǎȨҠƚǺǰȨǎơƩȠƩơҠȵǺҠȠƩʮƩƚȵҠȵǉƩҠÞ®bҠǺǁҠ
҃¢ƩǥȝҠ9ƩơȨ҄шҠ 

oǰȵƩȠȵǎơžǥҠjžƙǎȵžȵȨҠžǰơҠéȝƩƚǎƩȨҠǺǁҠ:ǺǰȨƩȠɔžȵǎǺǰҠoǮȝǺȠȵžǰƚƩ 

χшτшτχ oǰҠȵǉƩҠǥǺɕƩȨȵҠȠƩžƚǉƩȨҠǺǁҠȵǉƩҠȠǺƚǢɛҠȨǉǺȠƩҠǎǰȵƩȠȵǎơžǥҠɥǺǰƩщҠȵǉƩҠɔǎȨǎƙǥƩҠ
ȝȠƩȨƩǰƚƩҠ ǺǁҠ ơƩǰȨƩҠ¤ϒЪ ƇșǛŧǞŗƸǞŧļҠƚǺȠȠƩȨȝǺǰơƩơҠȵǺҠȵǉƩҠ éƚǺȵȵǎȨǉҠ Þ®bҠ
ǉžƙǎȵžȵҠ҃¢ƩǥȝҠƙƩơȨ҄ҠѤ°žȵȽȠƩéƚǺȵщҠτςτςžщҠöɛǥƩȠѲĕžǥȵƩȠȨҠŧǳЪļƣϒϓҠτςσψѥшҠöǉƩҠ
ǁȽƚǺǎơҠžǰơҠǢƩǥȝҠơǺǮǎǰžȵƩơҠžȠƩžȨҠǺǁҠȵǉƩҠȠǺƚǢɛҠȨǉǺȠƩҠɕƩȠƩҠžǥȨǺҠƚǺǰȨǎơƩȠƩơҠ
ȵǺҠƚǺȠȠƩȨȝǺǰơҠȵǺҠȵǉƩҠÞ®bҠ҃öǎơƩѲȨɕƩȝȵҠžǥǂžǥҠƚǺǮǮȽǰǎȵǎƩȨш҄ 

χшτшτψ °ϒЪƣļǛƌƣƣǻǦҠɕžȨҠȠƩƚǺȠơƩơҠǺǰҠȵǉƩҠȠǺƚǢɛҠȨǉǺȠƩҠžǰơҠǎȨҠǎǰƚǥȽơƩơҠǺǰҠȵǉƩҠ
ǎǰƚǥȽơƩơҠǺǰҠȵǉƩҠ»éÞ áҠǥǎȨȵҠǺǁҠȵǉȠƩžȵƩǰƩơҠžǰơѕǺȠҠơƩƚǥǎǰǎǰǂҠȨȝƩƚǎƩȨш  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊτ 
 

ψ éȽǮǮžȠɛ 
ψшσшσ öǉƩҠȨȽƙȵǎơžǥҠȨǎȵƩѲȨȝƩƚǎʭƚҠȨȽȠɔƩɛҠƚǺǰȨǎȨȵƩơҠǺǁҠǎǰǁžȽǰžǥҠǂȠžƙҠȨžǮȝǥƩȨҠžǰơҠ

AAĔҠ ǎǮžǂƩȠɛшҠ éȽƙȵǎơžǥҠȨƩơǎǮƩǰȵȨҠ ȠƩƚǺȠơƩơҠ žƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠ
KƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠȠžǰǂƩơҠǁȠǺǮҠȨǥǎǂǉȵǥɛҠǂȠžɔƩǥǥɛҠǮȽơơɛҠȨžǰơҠȵǺҠǂȠžɔƩǥǥɛҠ
ȨžǰơщҠɕǎȵǉҠǮǺȨȵҠȨȵžȵǎǺǰȨҠƚǥžȨȨǎʭƩơҠžȨҠȨǥǎǂǉȵǥɛҠǂȠžɔƩǥǥɛҠȨžǰơҠžƚƚǺȠơǎǰǂҠȵǺҠ
ȵǉƩҠbǺǥǢҠƚǥžȨȨǎʭƚžȵǎǺǰшҠoǰҠǂƩǰƩȠžǥщҠȵǉƩҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵȨҠɕƩȠƩҠǁǺȽǰơҠǎǰҠȵǉƩҠ
ȨǺȽȵǉѲɕƩȨȵҠǺǁҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠéȽƙȵǎơžǥҠKƚǺǥǺǂɛҠ ȠƩžщҠžǥǺǰǂҠȵǉƩҠKɚȝǺȠȵҠ
:žƙǥƩҠ:ǺȠȠǎơǺȠшҠéȵžȵǎǺǰȨҠɕǎȵǉҠȵǉƩҠʭǰƩȨȵҠȨƩơǎǮƩǰȵҠƚǥžȨȨǎʭƚžȵǎǺǰȨҠѤȨǥǎǂǉȵǥɛҠ
ǂȠžɔƩǥǥɛҠǮȽơơɛҠȨžǰơѥҠɕƩȠƩҠǥǺƚžȵƩơҠǎǰҠȵǉƩҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠҠǂǺǎǰǂҠǰǺȠȵǉҠȵǺҠȵǉƩҠ ȠȠžɛҠ ȠƩžшҠ 

ψшσшτ öǉƩȨƩҠȠƩȨȽǥȵȨҠƙȠǺžơǥɛҠžǥǎǂǰƩơҠɕǎȵǉҠȵǉƩҠơƩȨǢȵǺȝҠơžȵžҠɕǉǎƚǉҠǎǰơǎƚžȵƩҠȵǉƩҠ
ȨƩžƙƩơҠȨƩơǎǮƩǰȵȨҠɕǎȵǉǎǰҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠǺǁҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠ
éȵȽơɛҠ ȠƩžҠ žȠƩҠ ȝȠƩơǺǮǎǰžȵƩǥɛҠ ƚǺǮȝȠǺǮǎȨƩơҠ ǺǁҠ Ký°oéҠ ǉžƙǎȵžȵȨҠ ơƩƩȝҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠȨžǰơҠѤ χшτωѥҠžǰơҠơƩƩȝҠƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠѤ χшσφѥщҠ
ɕǎȵǉҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠǥžȠǂƩǥɛҠȝžȨȨǎǰǂҠȵǉȠǺȽǂǉҠơƩƩȝҠƚǎȠƚžǥǎȵȵǺȠžǥҠ
ƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠѤ χшσφѥщҠɕǎȵǉҠȝžȵƚǉƩȨҠǺǁҠȨȽƙǥǎȵȵǺȠžǥҠȨƩơǎǮƩǰȵҠѤ χѥшҠöǉƩҠ
KɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠǎǰȵƩȠȨƩƚȵȨҠɕǎȵǉҠƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨƩơǎǮƩǰȵҠѤ χшσφѥҠ
žǰơҠ ȵǥžǰȵǎƚҠžǰơҠ®ƩơǎȵƩȠȠžǰƩžǰҠǉǎǂǉҠƩǰƩȠǂɛҠǎǰǁȠžǥǎȵȵǺȠžǥҠȠǺƚǢҠѤ υшσѥҠžȵҠȵǉƩҠ
ǥžǰơǁžǥǥҠѤK®»AǰƩȵщҠτςτυѥш 

ψшσшυ bǺȠȵɛҠȨƩɔƩǰҠȨƩơǎǮƩǰȵҠȨžǮȝǥƩȨҠžƚȠǺȨȨҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩžҠɕƩȠƩҠžǰžǥɛȨƩơҠǁǺȠҠȨƩơǎǮƩǰȵҠƚǉƩǮǎȨȵȠɛшҠ°ǺҠȨƩơǎǮƩǰȵȨҠɕƩȠƩҠǁǺȽǰơҠȵǺҠ

ƩɚƚƩƩơҠ ¤σѕ ¤τҠǺȠҠȵǉƩҠ:žǰžơǎžǰҠÞK¤шҠ»ǰǥɛҠžȠȨƩǰǎƚҠžȵҠτυҠȨžǮȝǥǎǰǂҠȨȵžȵǎǺǰȨщҠ
ơǎȨȵȠǎƙȽȵƩơҠȵǉȠǺȽǂǉҠȵǉƩҠ ȠȠžɛҠ ȠƩžҠžǰơҠȵǉƩҠǰǺȠȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ
:žƙǥƩҠƚǺȠȠǎơǺȠщҠƩɚƚƩƩơƩơҠȵǉƩҠ:žǰžơǎžǰҠöK¤шҠ 

ψшσшφ öǉƩҠƙƩǰȵǉǎƚҠƚǺǮǮȽǰǎȵǎƩȨҠǎǰҠȵǉƩҠȨǺȽȵǉѲɕƩȨȵҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠщҠ
ǥɛǎǰǂҠɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵҠǺǁҠȵǉƩҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠɕƩȠƩҠƚǥžȨȨǎʭƩơҠžȨҠ
ȵǉƩҠƚǎȠƚžǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠ ȨƩơǎǮƩǰȵҠѤééшé:éш::éѥҠ ƙǎǺȵǺȝƩшҠöɕǺҠ ȨžǮȝǥƩȨҠ
ɕǎȵǉǎǰҠȵǉƩҠǰǺȠȵǉƩȠǰҠƩǰơҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠщҠǥɛǎǰǂҠɕǎȵǉǎǰҠȵǉƩҠ
ǰǺȠȵǉƩȠǰҠƚƩǰȵȠƩҠǺǁҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠɕƩȠƩҠƚǥžȨȨǎʭƩơҠ
žȨҠ ȵǉƩҠǺʪȨǉǺȠƩҠƚǎȠƚžǥǎȵȵǺȠžǥҠǮǎɚƩơҠȨƩơǎǮƩǰȵҠ Ѥééшé®ɚш»®ɚѥҠ ƙǎǺȵǺȝƩшҠ
9ƩǰȵǉǎƚҠƚǺǮǮȽǰǎȵǎƩȨҠɕǎȵǉǎǰҠȵǉƩҠȨǺȽȵǉҠɕƩȨȵҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠщҠ
žǰơҠ ǰǺȠȵǉҠƩžȨȵҠǺǁҠ ȵǉƩҠ ȠȠžɛҠ ȠƩžҠɕƩȠƩҠƚǥžȨȨǎʭƩơҠ žȨҠ ȵǉƩҠǺʪȨǉǺȠƩҠ
ƚǎȠƚžǥǎȵȵǺȠžǥҠȨžǰơҠѤééшééžш»éžѥҠ ƙǎǺȵǺȝƩшҠ bǎǰžǥǥɛщҠ ƙƩǰȵǉǎƚҠ ƚǺǮǮȽǰǎȵǎƩȨҠ
ɕǎȵǉǎǰҠȵǉƩҠȨǺȽȵǉƩȠǰҠžǰơҠƚƩǰȵȠžǥҠKɚȝǺȠȵҠ:žƙǥƩҠ:ǺȠȠǎơǺȠҠžǰơҠȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠ
ȠȠžɛҠ ȠƩžщҠɕǎȵǉǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠžǰơҠǰǺȠȵǉѲƚƩǰȵȠžǥҠžȠƩžҠǺǁҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠ

KƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠƚǥžȨȨǎʭƩơҠžȨҠȵǉƩҠ»ȓŧƮƌļЪſǻǦƌſƸǞƬƌǦЪžǰơҠƬǛƇƌǻǞļЪ
ȸƣƌſƸǞƬƌǦЪǎǰҠǺʪȨǉǺȠƩҠƚǎȠƚžǥǎȵȵǺȠžǥҠžǰơҠǺȠҠǮȽơơɛҠȨžǰơҠѤééшééžш»Ȩžш»ǁȽȨ ʭǥѥҠ
ƙǎǺȵǺȝƩшҠ 

ψшσшχ öǉƩҠȨǎȵƩѲȨȝƩƚǎʭƚҠȨȽȠɔƩɛҠȠƩƚǺȠơƩơҠϒЪƌǦƣļƮşƌŘļЪžƚȠǺȨȨҠȵǉƩҠȠȠžɛҠȠƩžҠžǰơҠ
KɚȝǺȠȵҠ:žƙǥƩҠƚǺȠȠǎơǺȠҠžȵҠστҠȨȵžȵǎǺǰȨшҠ 

ψшσшψ öǉƩҠ ǰǰƩɚҠoҠȠƩƩǁҠžȨȨƩȨȨǮƩǰȵҠǎơƩǰȵǎʭƩơҠȵǉȠƩƩҠȨžǮȝǥǎǰǂҠȨȵžȵǎǺǰȨҠžȨҠǥǺɕҠ
ȝǺȵƩǰȵǎžǥҠ ǰǰƩɚҠoҠȨȵǺǰɛҠȠƩƩǁҠǎǰҠȵǉƩҠɕƩȨȵƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ:žƙǥƩҠ
:ǺȠȠǎơǺȠшҠ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊυ 
 

ψшσшω öǉƩҠ҃ȨƩžȝƩǰҠ žǰơҠ ƙȽȠȠǺɕǎǰǂҠ ǮƩǂžǁžȽǰžҠ ƚǺǮǮȽǰǎȵǎƩȨ҄ҠžȨȨƩȨȨǮƩǰȵҠ
ǎơƩǰȵǎʭƩơҠʭɔƩҠȨžǮȝǥǎǰǂҠȨȵžȵǎǺǰȨҠɕǎȵǉǎǰҠȵǉƩҠǰǺȠȵǉƩȠǰҠȨƩƚȵǎǺǰҠǺǁҠȵǉƩҠKɚȝǺȠȵҠ
:žƙǥƩҠ:ǺȠȠǎơǺȠҠɕǎȵǉҠƙȽȠȠǺɕҠơƩǰȨǎȵǎƩȨҠǺǁҠǁȠƩȟȽƩǰȵҠǺǰҠȵǉƩҠé:b»áҠȨƚžǥƩшҠ
jǺɕƩɔƩȠщҠžҠ ƚǺǮƙǎǰžȵǎǺǰҠ ǺǁҠ ȨƩơǎǮƩǰȵҠ ȵɛȝƩҠ žǰơҠ ǥžƚǢҠ ǺǁҠ ƚǺǰȨȝǎƚȽǺȽȨҠ
ƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžҠȠƩȨȽǥȵƩơҠǎǰҠȵǉƩȨƩҠƙƩǎǰǂҠžȨȨƩȨȨƩơҠžȨҠǰǺȵҠƚǺǰȨȵǎȵȽȵǎǰǂҠ
žҠ҃ȨƩžȝƩǰҠžǰơҠƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžҠƚǺǮǮȽǰǎȵǎƩȨ҄Ҡ»Þé áҠǉžƙǎȵžȵшҠ 

ψшσшϊ öǉƩҠǁȽȠȵǉƩȠҠǉžƙǎȵžȵҠžȨȨƩȨȨǮƩǰȵȨҠǁǺȽǰơҠȵǉƩҠȝȠƩȨƩǰƚƩҠǺǁҠéϒЪǦǛƌƮǻƣƸǦļщҠ®ϒЪ
ƬƸşƌƸƣǻǦЪžǰơҠȨȝǺǰǂƩȨҠɕžȨҠȠƩƚǺȠơƩơщҠƙȽȵҠȵǉƩҠƚȠǎȵƩȠǎžҠǁǺȠҠȵǉƩҠƚǥžȨȨǎʭƚžȵǎǺǰҠ
ǺǁҠȵǉƩȨƩҠȨƩǰȨǎȵǎɔƩҠǉžƙǎȵžȵȨҠɕƩȠƩҠǰǺȵҠǮƩȵш 

ψшσшϋ ҠȨǎȵƩѲȨȝƩƚǎʭƚҠÞǉžȨƩҠσҠǎǰȵƩȠȵǎơžǥҠȨȽȠɔƩɛҠɕžȨҠȽǰơƩȠȵžǢƩǰҠžȵҠȵǉƩҠȨƩǥƩƚȵƩơҠ
ǥžǰơǁžǥǥҠǥǺƚžȵǎǺǰшҠöǉƩҠǎǰȵƩȠȵǎơžǥҠȨȽȠɔƩɛҠƚǺǮȝȠǎȨƩơҠƙǺȵǉҠžҠǂƩǰƩȠžǥҠɕžǥǢǺɔƩȠщҠ
ǰǺȵǎǰǂҠƚǉžǰǂƩȨҠǎǰҠƩƚǺǥǺǂǎƚžǥҠžǰơҠȝǉɛȨǎƚžǥҠƚǉžȠžƚȵƩȠǎȨȵǎƚȨщҠžǰơҠžǰҠǺǰѲȨǎȵƩҠ
ơǎǂҠǺɔƩȠҠǮžƚȠǺǁžȽǰžҠȨžǮȝǥǎǰǂҠžǰơҠžǰžǥɛȨǎȨҠǎǰҠȨǺǁȵҠȨƩơǎǮƩǰȵȨщҠȵǺҠǉƩǥȝҠ
ƚǉžȠžƚȵƩȠǎȨƩҠȵǉƩҠǉžƙǎȵžȵȨшҠoǰҠȵǺȵžǥщҠσσҠơǎȨȵǎǰƚȵҠƙǎǺȵǺȝƩȨҠɕƩȠƩҠȠƩƚǺȠơƩơҠǎǰҠ
ȵǉƩҠơǎʪƩȠƩǰȵҠȨǉǺȠƩҠɥǺǰƩȨҠǺǁҠȵǉƩҠȠǺƚǢɛҠȨǉǺȠƩҠžǰơҠȨžǰơɛҠȨǉǺȠƩҠžȠƩžȨҠǺǁҠ
éǎǰƚǥžǎȠ҄ȨҠ9žɛшҠoǰҠȵǉƩҠȠǺƚǢɛҠȨǉǺȠƩҠžȠƩžщҠȵǉƩҠǮǺȨžǎƚҠǺǁҠƙǎǺȵǺȝƩȨҠžǰơҠȨȝƩƚǎƩȨҠ
ȠƩƚǺȠơƩơҠɕžȨҠȵɛȝǎƚžǥҠǺǁҠžҠȨǉƩǥȵƩȠƩơҠȵǺҠǮǺơƩȠžȵƩǥɛҠȨǉƩǥȵƩȠƩơҠȠǺƚǢɛҠȨǉǺȠƩҠ
ƩǰɔǎȠǺǰǮƩǰȵщҠɕǎȵǉҠbȽƚǺǎơȨҠȵǉƩҠơǺǮǎǰžǰȵҠžǥǂžǥҠǂȠǺȽȝҠȵǉȠǺȽǂǉǺȽȵҠȵǉƩҠȨǉǺȠƩҠ
žȠƩžȨщҠɕǎȵǉҠ¤ϒЪjșǛŧǞŗƸǞŧļҠƙƩǂǎǰǰǎǰǂҠȵǺҠǺƚƚȽȠҠǎǰҠȵǉƩҠǥǺɕƩȠҠȨǉǺȠƩҠɥǺǰƩҠžǰơҠ
ǎǰҠȵǉƩҠȵȠžǰȨǎȵǎǺǰҠȵǺҠǎǰǁȠžǥǎȵȵǺȠžǥҠȠǺƚǢшҠbƩɕҠǺȠǂžǰǎȨǮȨҠɕƩȠƩҠȠƩƚǺȠơƩơҠǎǰҠȵǉƩҠ
ȨžǰơɛҠ ȨǉǺȠƩҠ žȠƩžщҠ ɕǎȵǉҠ ȵǉƩҠ ɔžȨȵҠ ǮžǟǺȠǎȵɛҠ ǺǁҠ ȵǉǎȨҠ žȠƩžҠ ǺǁҠ ȵǉƩҠ ȨǉǺȠƩҠ
ƚǉžȠžƚȵƩȠǎȨƩơҠžȨҠƙžȠȠƩǰҠǥǎȵȵǺȠžǥҠƚǺžȠȨƩҠȨžǰơшҠ 

ψшτ oǮȝǺȠȵžǰȵҠKƚǺǥǺǂǎƚžǥҠbƩžȵȽȠƩȨ 

ψшτшσ oKbȨҠ žȠƩҠ ǎǮȝǺȠȵžǰȵҠ ǉžƙǎȵžȵȨщҠ ȨȝƩƚǎƩȨҠ žǰơҠ ƩƚǺȨɛȨȵƩǮȨщҠ ȝǺȵƩǰȵǎžǥǥɛҠ
ǎǮȝžƚȵƩơҠ ƙɛҠȵǉƩҠÞȠǺȝǺȨƩơҠ AƩɔƩǥǺȝǮƩǰȵшҠöǉƩҠ:ǉžȠȵƩȠƩơҠ oǰȨȵǎȵȽȵƩҠǁǺȠҠ
KƚǺǥǺǂɛҠžǰơҠKǰɔǎȠǺǰǮƩǰȵžǥҠ®žǰžǂƩǮƩǰȵҠѤ:oKK®ѥҠǂȽǎơžǰƚƩҠɕžȨҠȽȨƩơҠȵǺҠ
ǎơƩǰȵǎǁɛҠoKbȨҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠoKbȨҠƚžǰҠƩǎȵǉƩȠҠ
ƙƩҠǎǰơǎɔǎơȽžǥҠȨȝƩƚǎƩȨщҠƙǎǺȵǺȝƩȨщҠǺȠҠƙǎǺȵǺȝƩҠǂȠǺȽȝȨшҠoKbȨҠžȠƩҠȵǉƩǰҠžȨȨǎǂǰƩơҠ
žǰҠ ǎǮȝǺȠȵžǰƚƩҠ ɔžǥȽƩҠ ƙžȨƩơҠ ǺǰҠ ȵǉƩǎȠҠ ƚǺǮǮƩȠƚǎžǥщҠ ƩƚǺǥǺǂǎƚžǥҠ ǺȠҠ
ƚǺǰȨƩȠɔžȵǎǺǰҠѤÞ®bȨщҠé :ҠǁƩžȵȽȠƩȨщҠƩȵƚшѥҠǎǮȝǺȠȵžǰƚƩшҠöžƙǥƩҠψшσҠơƩʭǰƩȨҠȵǉƩҠ
oKbҠƚȠǎȵƩȠǎžщҠžǰơҠöžƙǥƩҠψшτҠȝȠƩȨƩǰȵȨҠȵǉƩҠoKbȨҠȝȠƩȨƩǰȵҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ
9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠžǰơҠȵǉƩǎȠҠɔžǥȽƩшҠ ȨҠơƩʭǰƩơҠǎǰҠȝžȠžǂȠžȝǉҠτшσшσщҠ
ȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžҠƩǰƚǺǮȝžȨȨƩȨҠȵǉƩҠĥǺoҠǁǺȠҠƙƩǰȵǉǎƚҠ
ȠƩƚƩȝȵǺȠȨщҠȵǉƩȠƩǁǺȠƩҠǺǰǥɛҠoKbȨҠȝȠƩȨƩǰȵҠɕǎȵǉǎǰҠȵǉǎȨҠžȠƩžҠǉžɔƩҠȵǉƩҠȝǺȵƩǰȵǎžǥҠ
ȵǺҠƙƩҠžʪƩƚȵƩơҠƙɛҠȵǉƩҠÞȠǺȝǺȨƩơҠAƩɔƩǥǺȝǮƩǰȵшҠ 

öžƙǥƩҠψшσҠAƩʭǰǎǰǂҠ:ȠǎȵƩȠǎžҠǁǺȠҠoKbȨ 

ĔžǥȽƩҠǺǁҠoKb AƩʭǰǎǰǂҠ:ȠǎȵƩȠǎž 

oǰȵƩȠǰžȵǎǺǰžǥ oǰȵƩȠǰžȵǎǺǰžǥǥɛҠơƩȨǎǂǰžȵƩơҠȨǎȵƩȨшҠ 

éȝƩƚǎƩȨҠǺǁҠǉžƙǎȵžȵȨҠȝȠǺȵƩƚȵƩơҠȽǰơƩȠҠǎǰȵƩȠǰžȵǎǺǰžǥҠǥžɕҠѤǎшƩшҠǰǰƩɚҠoҠ
ǉžƙǎȵžȵȨҠǥǎȨȵƩơҠžȨҠȟȽžǥǎǁɛǎǰǂҠǎǰȵƩȠƩȨȵȨҠǺǁҠé :ȨѥшҠ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊφ 
 

ĔžǥȽƩҠǺǁҠoKb AƩʭǰǎǰǂҠ:ȠǎȵƩȠǎž 

°žȵǎǺǰžǥ °žȵǎǺǰžǥǥɛҠơƩȨǎǂǰžȵƩơҠȨǎȵƩȨш 

éȝƩƚǎƩȨҠȝȠǺȵƩƚȵƩơҠȽǰơƩȠҠǰžȵǎǺǰžǥҠǥžɕш 

»éÞ áҠ ¤ǎȨȵҠ ǺǁҠ öǉȠƩžȵƩǰƩơҠ žǰơѕǺȠҠ AƩƚǥǎǰǎǰǂҠ éȝƩƚǎƩȨщҠ žǰơҠ
oǰȵƩȠǰžȵǎǺǰžǥҠýǰǎǺǰҠǁǺȠҠ:ǺǰȨƩȠɔžȵǎǺǰҠǺǁҠ°žȵȽȠƩҠѤoý:°ѥҠáƩơҠ¤ǎȨȵҠ
éȝƩƚǎƩȨҠȵǉžȵҠǉžɔƩҠǰžȵǎǺǰžǥǥɛҠǎǮȝǺȠȵžǰȵҠȝǺȝȽǥžȵǎǺǰȨҠɕǎȵǉǎǰҠȵǉƩҠ
ÞȠǺǟƩƚȵҠ AƩɔƩǥǺȝǮƩǰȵщҠ ȝžȠȵǎƚȽǥžȠǥɛҠ ǎǰҠ ȵǉƩҠ ƚǺǰȵƩɚȵҠ ǺǁҠ ȨȝƩƚǎƩȨҠ
ѕǉžƙǎȵžȵȨҠȵǉžȵҠǮžɛҠƙƩҠȠžȠƩҠǺȠҠȵǉȠƩžȵƩǰƩơҠǎǰҠéƚǺȵȵǎȨǉҠɕžȵƩȠȨшҠ 

éȝƩƚǎƩȨҠȵǉžȵҠ žȠƩҠ ǥǎȨȵƩơҠ žȨҠ Þ®bȨҠ žȨҠȵǉƩɛҠ ǉžɔƩҠ ƙƩƩǰҠ ơƩƩǮƩơҠ
ǁƩžȵȽȠƩȨҠƚǉžȠžƚȵƩȠǎȨȵǎƚҠǺǁҠéƚǺȵȵǎȨǉҠǮžȠǎǰƩҠƩǰɔǎȠǺǰǮƩǰȵҠžǰơҠžȠƩҠ
ǥǎǢƩǥɛҠȵǺҠƙƩҠǺǰƩҠǺǁҠȵǉƩҠƚǉžȠžƚȵƩȠǎȨȵǎƚҠȨȝƩƚǎƩȨҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ
9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžшҠ 

áƩǂǎǺǰžǥ »éÞ áҠ ¤ǎȨȵҠ ǺǁҠ öǉȠƩžȵƩǰƩơҠ žǰơѕǺȠҠ AƩƚǥǎǰǎǰǂҠ éȝƩƚǎƩȨщҠ žǰơҠ
oǰȵƩȠǰžȵǎǺǰžǥҠýǰǎǺǰҠǁǺȠҠ:ǺǰȨƩȠɔžȵǎǺǰҠǺǁҠ°žȵȽȠƩҠѤoý:°ѥҠáƩơҠ¤ǎȨȵҠ
éȝƩƚǎƩȨҠȵǉžȵҠǉžɔƩҠȠƩǂǎǺǰžǥǥɛҠǎǮȝǺȠȵžǰȵҠȝǺȝȽǥžȵǎǺǰȨҠɕǎȵǉǎǰҠȵǉƩҠ
ÞȠǺǟƩƚȵҠ AƩɔƩǥǺȝǮƩǰȵҠѤǎшƩшҠ žȠƩҠ ǥǺƚžǥǥɛҠ ɕǎơƩȨȝȠƩžơҠ žǰơѕǺȠҠ
žƙȽǰơžǰȵѥшҠ 

éȝƩƚǎƩȨҠȵǉžȵҠǁǺȠǮҠžǰҠǎǮȝǺȠȵžǰȵҠȝȠƩɛҠǎȵƩǮҠǁǺȠҠǺȵǉƩȠҠȨȝƩƚǎƩȨҠǺǁҠ
ƚǺǰȨƩȠɔžȵǎǺǰҠǺȠҠƚǺǮǮƩȠƚǎžǥҠɔžǥȽƩҠžǰơҠȵǉžȵҠžȠƩҠǢƩɛҠƚǺǮȝǺǰƩǰȵȨҠ
ǺǁҠȵǉƩҠƙƩǰȵǉǎƚҠžȨȨƩǮƙǥžǂƩȨҠɕǎȵǉǎǰҠȵǉƩҠÞȠǺǟƩƚȵҠAƩɔƩǥǺȝǮƩǰȵш 

éȝƩƚǎƩȨҠȵǉžȵҠžȠƩҠǥǎȨȵƩơҠžȨҠÞ®bȨҠƙȽȵҠžȠƩҠǰǺȵҠžҠǢƩɛҠƚǺǰȵȠǎƙȽȵǎǰǂҠ
ȨȝƩƚǎƩȨҠȵǺҠȵǉƩҠƚǉžȠžƚȵƩȠǎȨžȵǎǺǰҠǺǁҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ
ȠƩžш 

¤Ǻƚžǥ éȝƩƚǎƩȨҠȵǉžȵҠžȠƩҠǺǁҠƚǺǮǮƩȠƚǎžǥҠǎǮȝǺȠȵžǰƚƩҠƙȽȵҠơǺҠǰǺȵҠǁǺȠǮҠžҠǢƩɛҠ
ƚǺǮȝǺǰƩǰȵҠ ǺǁҠ ȵǉƩҠ ƙƩǰȵǉǎƚҠ žȨȨƩǮƙǥžǂƩȨҠ ɕǎȵǉǎǰҠ ȵǉƩҠÞȠǺǟƩƚȵҠ
AƩɔƩǥǺȝǮƩǰȵҠѤƩшǂшҠȵǉƩɛҠǮžɛҠƙƩҠƩɚȝǥǺǎȵƩơҠ ǎǰҠ ȨǉžǥǥǺɕƩȠѕơƩƩȝƩȠҠ
ɕžȵƩȠȨҠǺȽȵȨǎơƩҠȵǉƩҠÞȠǺǟƩƚȵҠAƩɔƩǥǺȝǮƩǰȵѥш 

éȝƩƚǎƩȨҠ ǎȨҠ ƚǺǮǮǺǰҠ ȵǉȠǺȽǂǉǺȽȵҠ éƚǺȵȵǎȨǉҠ ɕžȵƩȠȨҠ ƙȽȵҠ ǁǺȠǮȨҠ žҠ
ƚǺǮȝǺǰƩǰȵҠ ǺǁҠ ȵǉƩҠ ƙƩǰȵǉǎƚҠ žȨȨƩǮƙǥžǂƩȨҠ ǎǰҠ ȵǉƩҠÞȠǺǟƩƚȵҠ
AƩɔƩǥǺȝǮƩǰȵҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩžш 

 

öžƙǥƩҠψшτҠoKbȨҠɕǎȵǉǎǰҠȵǉƩҠ¤ǺƚžǥҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛҠéȵȽơɛҠ ȠƩž 

oKb AƩȨƚȠǎȝȵǎǺǰҠžǰơҠ
áƩȝȠƩȨƩǰȵžȵǎɔƩҠ
9ǎǺȵǺȝƩȨ 

ÞȠǺȵƩƚȵǎǺǰҠ
¤ƩɔƩǥ 

:ǺǰȨƩȠɔžȵǎǺǰҠ
AƩȨǎǂǰžȵǎǺǰ 

ĔžǥȽƩҠ 

éȽƙȵǎơžǥҠjžƙǎȵžȵȨҠžǰơҠéȝƩƚǎƩȨ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊχ 
 

oKb AƩȨƚȠǎȝȵǎǺǰҠžǰơҠ
áƩȝȠƩȨƩǰȵžȵǎɔƩҠ
9ǎǺȵǺȝƩȨ 

ÞȠǺȵƩƚȵǎǺǰҠ
¤ƩɔƩǥ 

:ǺǰȨƩȠɔžȵǎǺǰҠ
AƩȨǎǂǰžȵǎǺǰ 

ĔžǥȽƩҠ 

»ʪȨǉǺȠƩҠ
ȨȽƙȵǎơžǥҠ ȨžǰơȨҠ
žǰơҠǂȠžɔƩǥȨ 

ééшééžш»éž 

ééшééžш»éžш»ǁȽ
Ȩ ʭǥ 

ééшé:éш::é 

°ǺǰƩ Þ®bҠѤéƚǺȵǥžǰơѥ 

ý¢Ҡ 9ǎǺơǎɔƩȠȨǎȵɛҠ
ƚȵǎǺǰҠ ÞǥžǰҠ
Ѥ9 ÞѥҠ ȝȠǎǺȠǎȵɛҠ
ǉžƙǎȵžȵ 

áƩǂǎǺǰžǥ 

шҠǎȨǥžǰơǎƚž ¤ǺǰǂҠǥǎɔƩơҠƚǥžǮҠ
ȨȝƩƚǎƩȨ 

»éÞ áҠ
ȝȠǺȵƩƚȵƩơҠ
ȨȝƩƚǎƩȨ 

Þ®bҠѤéƚǺȵǥžǰơѥ áƩǂǎǺǰžǥ 

®шҠ ǮǺơǎǺǥȽȨҠ
ƙƩơȨ 

ééшé9áшé®ȽȨш®
Ǻơ®ɚ 

ǰǰƩɚҠoҠjžƙǎȵžȵȨҠ
AǎȠƩƚȵǎɔƩ 

Þ®bҠѤéƚǺȵǥžǰơѥщҠ
ý¢Ҡ9 ÞҠǉžƙǎȵžȵщҠ
»éÞ áҠǉžƙǎȵžȵ 

 

àȽžǥǎǁɛǎǰǂҠ
ǁƩžȵȽȠƩҠǺǁҠ°ǺȨȨҠ
jƩžơҠ®Þ 

oǰȵƩȠǰžȵǎǺǰžǥ 

oǰȵƩȠȵǎơžǥҠjžƙǎȵžȵȨҠžǰơҠéȝƩƚǎƩȨ 

¢ƩǥȝҠ9ƩơȨ ¤шҠǉɛȝƩȠƙǺȠƩž °ǺǰƩ Þ®bҠѤéƚǺȵǥžǰơѥ áƩǂǎǺǰžǥ 

öǎơƩѲȨɕƩȝȵҠ
žǥǂžǥҠ
ƚǺǮǮȽǰǎȵǎƩȨ 

bȽƚǎǺơҠžǰơҠǢƩǥȝҠ
ơǺǮǎǰžȵƩơҠ
žȠƩžȨҠ ǺǁҠ ȵǉƩҠ
ȠǺƚǢɛҠȨǉǺȠƩ 

°ǺǰƩ Þ®b 

ѤéƚǺȵǥžǰơѥ 

áƩǂǎǺǰžǥ 

°шҠǥžȝǎǥǥȽȨ  »éÞ áҠ
ȝȠǺȵƩƚȵƩơҠ
ȨȝƩƚǎƩȨ 

 °žȵǎǺǰžǥ 

  



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊψ 
 

áƩǁƩȠƩǰƚƩȨ 
ǥɥǎƩȽщҠ:ш¤шщҠéžǰǟȽžǰщҠ шщҠAƩǥȵȠƩǎǥщҠ шÞшщҠžǰơҠ9ǺȠƩǥщҠ®шҠѤσϋϊψѥшҠöǎǰҠƚǺǰȵžǮǎǰžȵǎǺǰҠǎǰҠ

ȠƚžƚǉǺǰҠ9žɛъҠKʪƩƚȵȨҠǺǰҠǺɛȨȵƩȠҠȨǉƩǥǥҠžǰǺǮžǥǎƩȨшҠ®žȠǎǰƩҠÞǺǥǥȽȵǎǺǰҠ9ȽǥǥƩȵǎǰщҠ
σωѤσσѥщҠȝшҠφϋφѲϊщҠǉȵȵȝȨъѕѕơǺǎшǺȠǂѕσςшσςσψѕςςτχѲυτψĚѤϊψѥϋςψυψѲυш 

ÞK®ҠѤτςττѥшҠ9ƩžȵȠǎƚƩҠǺʪȨǉǺȠƩҠɕǎǰơҠǁžȠǮҠȝǺȨȵѲƚǺǰȨȵȠȽƚȵǎǺǰҠǮǺǰǎȵǺȠǎǰǂҠěƩžȠҠτҠ
ѤτςτσѥъҠ9ƩǰȵǉǎƚҠǂȠžƙҠȨȽȠɔƩɛҠȠƩȝǺȠȵшҠáƩȝǺȠȵҠǺǰҠƙƩǉžǥǁҠǺǁҠ9ƩžȵȠǎƚƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠ
bžȠǮҠ¤ȵơшҠȝȝшϋχш 

9žȠȵȠǺȝщҠ шщҠ9ǎȨǉǺȝщҠcшщҠjžȠɔƩɛщҠáшщҠjǺǥǮƩщҠ°ш шщҠ¢ǰǎǂǉȵщҠéш шöшщҠžǰơҠÞǺɕƩǥǥщҠjшöшҠѤσϋϊςѥҠ
éȽȠɔƩɛҠǺǁҠȵǉƩҠǥǎȵȵǺȠžǥҠɥǺǰƩҠǺǁҠȵǉƩҠƚǺžȨȵҠǺǁҠcȠƩžȵҠ9ȠǎȵžǎǰшҠωшҠáƩȝǺȠȵҠǺǰҠȵǉƩҠȨǉǺȠƩȨҠ
ǺǁҠȵǉƩҠ®ǺȠžɛҠbǎȠȵǉщҠ°žȵȽȠƩҠ:ǺǰȨƩȠɔžǰƚɛҠ:ǺȽǰƚǎǥщҠ:éAҠáƩȝǺȠȵщҠ°ǺшҠυςϊш 

9ƩžȵȠǎƚƩҠ»ĕbҠ¤ǎǮǎȵƩơшҠѤτςστžѥшҠéƩƚȵǎǺǰҠσςҠĕǎǰơҠbžȠǮҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛшҠ9ƩžȵȠǎƚƩҠ
»ʪȨǉǺȠƩҠ ĕǎǰơҠ bžȠǮҠ KǰɔǎȠǺǰǮƩǰȵžǥҠ éȵžȵƩǮƩǰȵшҠ ȠƚȽȨҠ áƩǰƩɕžƙǥƩҠ KǰƩȠǂɛҠ
:ǺǰȨȽǥȵǎǰǂҠ¤ȵơшҠȝȝшψϊш 

9ƩžȵȠǎƚƩҠ»ĕbҠ¤ǎǮǎȵƩơшҠѤτςστƙѥшҠéƩƚȵǎǺǰҠττҠĕǎǰơҠbžȠǮҠ9ƩǰȵǉǎƚҠKƚǺǥǺǂɛшҠ9ƩžȵȠǎƚƩҠ
»ʪȨǉǺȠƩҠ ĕǎǰơҠ bžȠǮҠ KǰɔǎȠǺǰǮƩǰȵžǥҠ éȵžȵƩǮƩǰȵшҠ ȠƚȽȨҠ áƩǰƩɕžƙǥƩҠ KǰƩȠǂɛҠ
:ǺǰȨȽǥȵǎǰǂҠ¤ȵơшҠȝȝшττш 

::®KҠѤτςςσѥҠ:žǰžơǎžǰҠƩǰɔǎȠǺǰǮƩǰȵžǥҠȟȽžǥǎȵɛҠǂȽǎơƩǥǎǰƩȨҠǁǺȠҠȵǉƩҠȝȠǺȵƩƚȵǎǺǰҠǺǁҠžȟȽžȵǎƚҠ
ǥǎǁƩшҠ::®KҠɕžȵƩȠҠȟȽžǥǎȵɛҠǎǰơƩɚъҠȵƩƚǉǰǎƚžǥҠȠƩȝǺȠȵҠσшςш 

:ƩǁžȨҠ ѤτςτφѥшҠ »ǰƩҠ 9ƩǰȵǉǎƚъҠ °ƩɕҠ oǰȨǎǂǉȵȨҠ ȽȨǎǰǂҠ 9ǎǂҠ AžȵžҠ Ѩ»ǰǥǎǰƩѩшҠ ɔžǎǥžƙǥƩҠ žȵъҠ
ǉȵȵȝȨъѕѕȨɕžɛшƚǥǺȽơшǮǎƚȠǺȨǺǁȵѕj®χĔǢĕɔ9ǺĥϊψžȵěÞяȠƩǁӛ¤ǎǰǢшҠ ƚƚƩȨȨƩơҠǺǰъҠυςҠ
ȽǂȽȨȵҠτςτφш 

:ǥžȠǢƩщҠáшҠžǰơҠcǺȠǥƩɛщҠáш°шҠѤτςςψѥҠÞáo®KáҠɔƩȠȨǎǺǰҠψъҠȽȨƩȠҠǮžǰȽžǥѕȵȽȵǺȠǎžǥшҠÞáo®KáѲ
KщҠÞǥɛǮǺȽȵǉщҠý¢щҠȝσϋτш 

:ǥžȠǢƩщҠ¢шáшҠžǰơҠĕžȠɕǎƚǢщҠáш®шҠѤτςςσѥҠ:ǉžǰǂƩҠǎǰҠ®žȠǎǰƩҠ:ǺǮǮȽǰǎȵǎƩȨъҠ ǰҠ ȝȝȠǺžƚǉҠ
ȵǺҠ éȵžȵǎȨȵǎƚžǥҠ ǰžǥɛȨǎȨҠ žǰơҠ oǰȵƩȠȝȠƩȵžȵǎǺǰшҠ éƩƚǺǰơҠ KơǎȵǎǺǰщҠ Þáo®KáѲKщҠ
ÞǥɛǮǺȽȵǉш 

:ǥžȠǢƩщҠ¢шáшщҠcǺȠǥƩɛщҠáш°шщҠéǺǮƩȠʭƩǥơщҠÞш шщҠžǰơҠĕžȠɕǎƚǢщҠáш®шҠѤτςσφѥшҠ:ǉžǰǂƩҠǎǰҠ®žȠǎǰƩҠ
:ǺǮǮȽǰǎȵǎƩȨъҠ ǰҠ ȝȝȠǺžƚǉҠȵǺҠéȵžȵǎȨȵǎƚžǥҠ ǰžǥɛȨǎȨҠžǰơҠoǰȵƩȠȝȠƩȵžȵǎǺǰшҠöǉǎȠơҠ
KơǎȵǎǺǰщҠÞáo®KáѲKъҠÞǥɛǮǺȽȵǉш 

:ǺǰǰǺȠщҠAшщҠ ǥǥƩǰҠ шщjшщҠcǺǥơǎǰǂщҠ°шщҠjǺɕƩǥǥщҠ¢шщ¤шщҠ¤ǎƩƙƩȠǢǰƩƚǉȵҠ¤шщ®шщҠ°ǺȠȵǉƩǰщҠ¢шщ»шҠ
žǰơҠáƩǢƩȠщҠ шҠѤτςςφѥҠöǉƩҠ®žȠǎǰƩҠjžƙǎȵžȵҠ:ǥžȨȨǎʭƚžȵǎǺǰҠǁǺȠҠ9ȠǎȵžǎǰҠžǰơҠoȠƩǥžǰơшҠ
ĔƩȠȨǎǺǰҠςφшςχшҠoǰȵȠǺơȽƚȵǎǺǰш 

:ǺǺȝƩȠщҠ¢шҠ®шҠžǰơҠ9žȠȠɛщҠ шҠѤτςσωѥшҠ ҠƙǎǂҠơžȵžҠžȝȝȠǺžƚǉҠȵǺҠǮžƚȠǺǁžȽǰžǥҠƙžȨƩǥǎǰƩҠ
žȨȨƩȨȨǮƩǰȵщҠǮǺǰǎȵǺȠǎǰǂҠžǰơҠȨȽȨȵžǎǰžƙǥƩҠƩɚȝǥǺǎȵžȵǎǺǰҠǺǁҠȵǉƩҠȨƩžƙƩơшҠéƚǎƩǰȵǎʭƚҠ
áƩȝǺȠȵȨщҠωҠѤσѥщҠȝȝшσϊш 

AƩȝžȠȵǮƩǰȵҠǁǺȠҠ9ȽȨǎǰƩȨȨщҠKǰƩȠǂɛҠžǰơҠoǰơȽȨȵȠǎžǥҠéȵȠžȵƩǂɛҠѤ9KoéѥҠѤτςττѥшҠý¢Ъ»KéK ̀шҠ
ɔžǎǥžƙǥƩҠ žȵъҠ
ǉȵȵȝȨъѕѕžȨȨƩȵȨшȝȽƙǥǎȨǉǎǰǂшȨƩȠɔǎƚƩшǂǺɔшȽǢѕǂǺɔƩȠǰǮƩǰȵѕȽȝǥǺžơȨѕȨɛȨȵƩǮѕȽȝǥǺžơȨ
ѕžȵȵžƚǉǮƩǰȵѺơžȵžѕʭǥƩѕσςψσψωςѕ»KéK φѺKǰɔǎȠǺǰǮƩǰȵžǥѺáƩȝǺȠȵшȝơǁшҠ ƚƚƩȨȨƩơҠ
ǺǰъҠςφҠAƩƚƩǮƙƩȠҠτςτφш 

https://sway.cloud.microsoft/HM5VkWvBoZ86atYP?ref=Link
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1061670/OESEA4_Environmental_Report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1061670/OESEA4_Environmental_Report.pdf


ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊω 
 

A°ĔҠѤτςσυѥшҠàȽžǰȵǎʭƚžȵǎǺǰҠǺǁҠ9žȠƩǰȵȨҠéƩžҠéȝǺǰǂƩҠ:ǺǮǮȽǰǎȵǎƩȨҠǁȠǺǮҠĔǎơƩǺҠžǰơҠéȵǎǥǥҠ
ÞǉǺȵǺҠ®žȵƩȠǎžǥшҠáƩȝǺȠȵҠ°ǺъҠστ°:à¢AѲυщҠáƩɔσш 

K®»AǰƩȵҠ ѤτςτυѥшҠĕŧŗƬļǛЪ éŧǞȒƌŘŧϒЪ K®»AƮŧǳЪ ®ļǛЪĔƌŧȓŧǞЪ ϲ»ƮƣƌƮŧϳϒҠ ɔžǎǥžƙǥƩҠ žȵъҠ
ǉȵȵȝȨъѕѕƩǮǺơǰƩȵшƩƚшƩȽȠǺȝžшƩȽѕǂƩǺɔǎƩɕƩȠѕєшҠ ƚƚƩȨȨƩơҠǺǰъҠυςҠȽǂȽȨȵҠτςτφш 

K®»AǰƩȵҠ ѤτςτφѥшҠ9ƌƸƀŧƮƌŘЪ éǻŗǦǳǞļǳŧЪ ƌƮЪ KǻǞƸǛŧЪ ϲ»ƮƣƌƮŧϳϒҠ ɔžǎǥžƙǥƩҠ žȵъҠ
ǉȵȵȝȨъѕѕƩǮǺơǰƩȵшƩƚшƩȽȠǺȝžшƩȽѕǂƩǺǰƩȵɕǺȠǢѕȨȠɔѕƩǰǂѕƚžȵžǥǺǂшȨƩžȠƚǉєѕǮƩȵžơžȵž
ѕτυτϊơϊυϋѲϊςτφѲφωǁυѲžƚžψѲυτơωϊϊžǁƩυơơшҠ ƚƚƩȨȨƩơҠǺǰъҠτϋҠȽǂȽȨȵҠτςτφш 

bǺǥǢщҠáш¤шҠѤσϋχφѥшҠöǉƩҠơǎȨȵǎǰƚȵǎǺǰҠƙƩȵɕƩƩǰҠǂȠžǎǰҠȨǎɥƩҠžǰơҠǮǎǰƩȠžǥҠƚǺǮȝǺȨǎȵǎǺǰҠǎǰҠ
ȨƩơǎǮƩǰȵžȠɛҠȠǺƚǢҠǰǺǮƩǰƚǥžȵȽȠƩшҠ ǺȽȠǰžǥҠǺǁҠcƩǺǥǺǂɛщҠψτщҠȝшҠυφφѲχϋш 

bǺǥǢщҠáш¤шҠžǰơҠĕžȠơщҠĕш:шҠѤσϋχωѥшҠ9ȠžɥǺȨҠȠǎɔƩȠҠƙžȠъҠžҠȨȵȽơɛҠǺǁҠȵǉƩҠȨǎǂǰǎʭƚžǰƚƩҠǺǁҠǂȠžǎǰҠ
ȨǎɥƩҠȝžȠžǮƩȵƩȠȨшҠ ǺȽȠǰžǥҠǺǁҠéƩơǎǮƩǰȵžȠɛҠÞƩȵȠǺǥǺǂɛщҠτωщҠȝшҠυѲτψш 

cžȠơǥǎǰƩҠѤτςτφѥшҠ:žǥƩơǺǰǎžҠ»ĕbҠÞǉžȨƩҠτҠ ȠȠžɛҠ ȠƩžҠѴҠKǰɔǎȠǺǰǮƩǰȵžǥҠ9žȨƩǥǎǰƩҠéȽȠɔƩɛшҠ
áƩȝǺȠȵҠ°ǺъҠχφφψυшKχҠʭǰžǥшҠ 

cǺǥơǎǰǂщҠ°шщҠ ǥƙȠƩƚǉȵщҠ шҠžǰơҠ®ƚ9ȠƩƩǰщҠbшҠѤτςτςѥшҠáƩʭǰǎǰǂҠƚȠǎȵƩȠǎžҠǁǺȠҠơƩʭǰǎǰǂҠžȠƩžȨҠ
ɕǎȵǉҠžҠ҃ǥǺɕҠȠƩȨƩǮƙǥžǰƚƩ҄ҠȵǺҠ ǰǰƩɚҠoҠȨȵǺǰɛҠȠƩƩǁыҠĕǺȠǢȨǉǺȝҠáƩȝǺȠȵшҠ °::ҠáƩȝǺȠȵҠ
°ǺшҠψχψшҠÞƩȵƩȠƙǺȠǺȽǂǉщҠý¢Ҡȝȝшυϊш 

cȽƙƙžɛщҠéшҠѤτςςωѥшҠAƩʭǰǎǰǂҠžǰơҠǮžǰžǂǎǰǂҠéļŗŧƣƣļǞƌļЪǦǛƌƮǻƣƸǦļҠȠƩƩǁȨъҠáƩȝǺȠȵȨҠǺǁҠžǰҠ
ǎǰȵƩȠѲžǂƩǰƚɛҠɕǺȠǢȨǉǺȝҠσѲτҠ®žɛҠτςςωшҠ °::ҠáƩȝǺȠȵҠ°ǺҠφςχъҠ ȽǰƩҠτςςωш 

cѲȵƩƚҠѤτςτφžѥшҠcƩǺȝǉɛȨǎƚžǥҠéǎȵƩҠoǰɔƩȨȵǎǂžȵǎǺǰҠoҠѴҠcƩǺȝǉɛȨǎƚžǥҠáƩȨȽǥȵȨҠáƩȝǺȠȵҠ°KτҠ щҠ
áƩɔωш 

cѲȵƩƚҠѤτςτφƙѥшҠcƩǺȝǉɛȨǎƚžǥҠéǎȵƩҠoǰɔƩȨȵǎǂžȵǎǺǰҠoҠѴҠcƩǺȝǉɛȨǎƚžǥҠáƩȨȽǥȵȨҠáƩȝǺȠȵщҠáƩɔχш 

jžȠȠǎƩȨщҠAшщҠ¢ǎǰǂȨȵǺǰщҠÞшҠbшщҠžǰơҠ®ǺǺȠƩщҠ:шҠѤτςςσѥшҠ ǰҠ ǰžǥɛȨǎȨҠǺǁҠý¢Ҡ»ʪȨǉǺȠƩҠ»ǎǥҠžǰơҠ
cžȨҠ KǰɔǎȠǺǰǮƩǰȵžǥҠ cžȨҠ éȽȠɔƩɛȨҠ σϋωχѲϋχшҠ öǉƩҠ ýǰǎȵƩơҠ ¢ǎǰǂơǺǮҠ »ʪȨǉǺȠƩҠ
»ȝƩȠžȵǺȠȨҠ ȨȨǺƚǎžȵǎǺǰш 

jƩǰȠɛщҠ¤ш шҠžǰơҠáǺƙƩȠȵȨщҠ ш®шҠѤτςσφѥшҠ ȝȝǥɛǎǰǂҠȵǉƩҠ»éÞ áҠǉžƙǎȵžȵҠơƩʭǰǎȵǎǺǰҠǺǁҠơƩƩȝѲ
ȨƩžҠȨȝǺǰǂƩҠžǂǂȠƩǂžȵǎǺǰȨҠȵǺҠɔƩȠǎǁɛҠȨȽȨȝƩƚȵƩơҠȠƩƚǺȠơȨҠǺǁҠȵǉƩҠǉžƙǎȵžȵҠǎǰҠý¢Ҡ
ɕžȵƩȠȨшҠ °::ҠáƩȝǺȠȵҠ°Ǻшχςϊш 

jǎȵƚǉǎǰщҠáшщҠöȽȠǰƩȠщҠ шщҠžǰơҠĔƩȠǥǎǰǂщҠKшҠѤτςσχѥшҠKȝǎƙǎǺȵžҠáƩǮǺȵƩҠ®ǺǰǎȵǺȠǎǰǂҠǁȠǺǮҠAǎǂǎȵžǥҠ
oǮžǂƩȠɛъҠ»ȝƩȠžȵǎǺǰžǥҠcȽǎơƩǥǎǰƩȨшҠ°®9 à:Ҡ °::шҠ 

oȠɔǎǰǂщҠáшҠѤτςςϋѥшҠoơƩǰȵǎʭƚžȵǎǺǰҠǺǁҠȵǉƩҠ®žǎǰҠ:ǉžȠžƚȵƩȠǎȨȵǎƚȨҠǺǁҠéȵǺǰɛҠáƩƩǁҠjžƙǎȵžȵȨҠ
ȽǰơƩȠҠȵǉƩҠjžƙǎȵžȵȨҠAǎȠƩƚȵǎɔƩшҠéȽǮǮžȠɛҠǺǁҠžǰҠoǰȵƩȠѲ ǂƩǰƚɛҠĕǺȠǢȨǉǺȝҠτψѲτωҠ
®žȠƚǉҠτςςϊшҠ ǺǎǰȵҠ°žȵȽȠƩҠ:ǺǰȨƩȠɔžȵǎǺǰҠ:ǺǮǮǎȵȵƩƩщҠ °::ҠáƩȝǺȠȵҠ°ǺшҠφυτш 

 ƩǰǢǎǰȨщҠ:шщҠKǂǂǥƩȵǺǰщҠ шҠ ǥƙȠƩƚǉȵщҠ шщҠ9žȠȠɛщҠ шщҠAȽǰƚžǰщҠcшщҠcǺǥơǎǰǂщҠ°шҠžǰơҠ»҄:ǺǰǰǺȠщҠ
 шҠѤτςσχѥшҠ°ǺȠȵǉҠ°ǺȠǁǺǥǢҠéžǰơƙžǰǢȨҠžǰơҠéžȵȽȠǰҠáƩƩǁҠƚé :ѕé:oҠǮžǰžǂƩǮƩǰȵҠ
ǎǰɔƩȨȵǎǂžȵǎǺǰҠȠƩȝǺȠȵшҠ °::ѕ:ƩǁžȨҠÞžȠȵǰƩȠȨǉǎȝҠáƩȝǺȠȵщҠ°ǺшҠωш 

 ǺǎǰȵҠ°žȵȽȠƩҠ:ǺǰȨƩȠɔžȵǎǺǰҠ:ǺǮǮǎȵȵƩƩҠѤ °::ѥҠѤτςςϊѥшҠý¢Ъ9ƌƸşƌȒŧǞǦƌǳșЪ ŘǳƌƸƮЪÞƣļƮЪ
ÞǞƌƸǞƌǳșЪjļŗƌǳļǳЪAŧǦŘǞƌǛǳƌƸƮǦЪϾЪbǞļƀƌƣŧЪǦǛƸƮƀŧЪļƮşЪ ƮǳƇƸȣƸļƮЪ:ƸƬƬǻƮƌǳƌŧǦЪƸſЪ
áƸŘƠșЪjļŗƌǳļǳǦϒҠ ɔžǎǥžƙǥƩҠžȵъҠǉȵȵȝȨъѕѕǉȽƙшǟǰƚƚшǂǺɔшȽǢѕžȨȨƩȵȨѕτωτϊωϋτƚѲƚϊƚψѲ
φƙϊƚѲϋƚƚơѲžϋςϊƚƙςǁσφυτшҠƚƚƩȨȨƩơҠǺǰъҠσςҠAƩƚƩǮƙƩȠҠτςτφш 

https://emodnet.ec.europa.eu/geoviewer/%23
https://emodnet.ec.europa.eu/geonetwork/srv/eng/catalog.search%23/metadata/2328d839-8024-47f3-aca6-32d788afe3dd
https://emodnet.ec.europa.eu/geonetwork/srv/eng/catalog.search%23/metadata/2328d839-8024-47f3-aca6-32d788afe3dd
https://hub.jncc.gov.uk/assets/2728792c-c8c6-4b8c-9ccd-a908cb0f1432
https://hub.jncc.gov.uk/assets/2728792c-c8c6-4b8c-9ccd-a908cb0f1432


ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊϊ 
 

 °::Ҡ ѤτςστѥшҠöƇŧЪ ý¢Ъ 9ƌƸşƌȒŧǞǦƌǳșЪ ŘǳƌƸƮЪ ÞƣļƮϒҠ ɔžǎǥžƙǥƩҠ žȵъҠ
ǉȵȵȝȨъѕѕǉȽƙшǟǰƚƚшǂǺɔшȽǢѕžȨȨƩȵȨѕχϊωςτφʪѲϊψφǁѲφơσơѲžψψϋѲǁυϊƚƙφφϊžƙơƚєý¢Ѳ
ÞǺȨȵτςσςѲ9ǎǺơǎɔƩȠȨǎȵɛѲbȠžǮƩɕǺȠǢѲτςστшȝơǁшҠƚƚƩȨȨƩơҠǺǰъҠσσҠ°ǺɔƩǮƙƩȠҠτςτφш 

 °::ҠѤτςσυѥшҠé :b»áЪļŗǻƮşļƮŘŧЪǦŘļƣŧЪǻǦŧşЪſƸǞЪŗƸǳƇЪƣƌǳǳƸǞļƣЪļƮşЪǦǻŗƣƌǳǳƸǞļƣЪǳļȘļЪſǞƸƬЪ
̼̽ͅͅЪ ƸƮȓļǞşǦϒҠ ɔžǎǥžƙǥƩҠ žȵъҠǉȵȵȝȨъѕѕǮǉƚшǟǰƚƚшǂǺɔшȽǢѕǮƩơǎžѕσςςϋѕȨžƚǁǺȠшȝơǁшҠ
ƚƚƩȨȨƩơҠǺǰъҠςσҠAƩƚƩǮƙƩȠҠτςτφш 

 °::ҠѤτςσφѥшҠ °::ЪŘƣļǞƌȸŘļǳƌƸƮǦЪƸƮЪǳƇŧЪƇļŗƌǳļǳЪşŧȸƮƌǳƌƸƮǦЪƸſЪǳȓƸЪƇļŗƌǳļǳЪb»:oϒЪ
ÞŧǳŧǞŗƸǞƸǻƀƇϓЪý¢ϒҠ ɔžǎǥžƙǥƩҠžȵъҠǉȵȵȝȨъѕѕơžȵžшǟǰƚƚшǂǺɔшȽǢѕơžȵžѕϋσƩωǁϊςžѲχψϋυѲ
φƙϊƚѲϊϋςσѲσσǁσψƩψψυžστѕυѲ ơɔǎƚƩAǺƚȽǮƩǰȵѲ®ȽơjžƙǎȵžȵȨѲéƩžȝƩǰѲ
ơƩʭǰǎȵǎǺǰȨѲɔσшςшȝơǁшҠƚƚƩȨȨƩơҠǺǰъҠςσҠAƩƚƩǮƙƩȠҠτςτφш 

 °::ҠѤτςσϋѥшҠƮƮŧȘЪoЪéļƮşŗļƮƠǦЪƌƮЪǳƇŧЪý¢ЪȒŧǞǦƌƸƮЪ̿ЪϼЪ̾ ̼̽ͅЪϮÞǻŗƣƌŘϯЪÞƸƣșƀƸƮǦЪϲ»ƮƣƌƮŧϳϒҠ
ɔžǎǥžƙǥƩҠ žȵъҠǉȵȵȝȨъѕѕǉȽƙшǟǰƚƚшǂǺɔшȽǢѕžȨȨƩȵȨѕƚϊςžơτχϋѲǁυφψѲφžǁƚѲƙχƩƚѲ
τžςƙϋφƩϊʪψƩшҠ ƚƚƩȨȨƩơҠǺǰъҠτϋҠȽǂȽȨȵҠτςτφш 

 °::ҠѤτςτσѥшҠƮƮŧȘЪoЪáŧŧſǦЪƌƮЪý¢ЪȓļǳŧǞǦЪϮ»ǛŧƮЪAļǳļϯЪϮĔŧǞǦƌƸƮЪ̈́ϒ̿ϓЪ̼̾̾̾ϯЪ̼̾̾̽Ъϲ»ƮƣƌƮŧϳϒҠ
ɔžǎǥžƙǥƩҠ žȵъҠǉȵȵȝȨъѕѕǉȽƙшǟǰƚƚшǂǺɔшȽǢѕžȨȨƩȵȨѕϊǁϊϊψƩφωѲυσơψѲφωωƩѲϋτφςѲ
ψχžƚφτƙƩƩωςϋшҠ ƚƚƩȨȨƩơҠǺǰъҠτϋҠȽǂȽȨȵҠτςτφш 

 °::ҠѤτςτυžѥшҠ®Þ Ъ®ļǛǛŧǞЪϲ»ƮƣƌƮŧϳϒҠ ɔžǎǥžƙǥƩҠžȵъҠǉȵȵȝȨъѕѕǟǰƚƚшǂǺɔшȽǢѕǮȝžѲǮžȝȝƩȠѕшҠ
ƚƚƩȨȨƩơҠǺǰъҠτϋҠȽǂȽȨȵҠτςτφш 

 °::ҠѤτςτυƙѥшҠ̼̽̽̓ЪáŧŧſǦЪϲ»ƮƣƌƮŧϳϒҠɔžǎǥžƙǥƩҠžȵъҠǉȵȵȝȨъѕѕȨžƚшǟǰƚƚшǂǺɔшȽǢѕǉžƙǎȵžȵѕjσσωςѕшҠ
ƚƚƩȨȨƩơҠǺǰъҠτϋҠȽǂȽȨȵҠτςτφш 

¢žǢǢǺǰƩǰҠѤτςσϋѥшҠéļƮşșЪŗŧļŘƇЪƬƸƮƌǳƸǞƌƮƀЪǳƸЪşŧǳŧŘǳЪƌƬǛļŘǳǦЪļƀļƌƮǦǳЪļЪŗļŘƠƀǞƸǻƮşЪƸſЪ
ƣƸƮƀϼǳŧǞƬЪǳǞŧƮşǦЪļƮşЪȒļǞƌļŗƌƣƌǳșЪƌƮЪƌƮǳŧǞǳƌşļƣЪƬļŘǞƸƌƮȒŧǞǳŧŗǞļǳŧЪŘƸƬƬǻƮƌǳƌŧǦϔЪ
ļƮЪ »ǞƠƮŧșЪ ŘļǦŧϼǦǳǻşșϒҠ ɔžǎǥžƙǥƩҠ žȵъҠ
ǉȵȵȝȨъѕѕɕɕɕшȠǺȨшǉɕшžƚшȽǢѕǉžǰơǥƩѕσςυϋϋѕφσωσшҠ ƚƚƩȨȨƩơҠ ǺǰъҠ ςχҠAƩƚƩǮƙƩȠҠ
τςτφш 

¤žǰǂƩǰǢƍǮȝƩȠщҠAшщҠĥȽȠǺɕǎƩȵɥщҠ®шщҠéƚǉǺƩǰǎǰǂщҠöǎǮǮшщҠ°žȵȵǢƩǮȝƩȠщҠöǎǮҠĕшҠѤτςσωѥшҠ
9ooc¤KҠ τшςҠѲҠ9ȠǺɕȨǎǰǂҠ žǰơҠ ǰǰǺȵžȵǎǰǂҠ ¤žȠǂƩҠ ®žȠǎǰƩҠ oǮžǂƩҠ :ǺǥǥƩƚȵǎǺǰȨшҠ
bȠǺǰȵǎƩȠȨҠǎǰҠ®žȠǎǰƩҠéƚǎƩǰƚƩщҠĔǺǥȽǮƩҠφщҠϊυш 

¤ǺǰǂҠ ѤτςςψѥшҠ9céЪ şŧǳļƌƣŧşЪ ŧȘǛƣļƮļǳƌƸƮЪ ƸſЪ ǦŧļŗŧşЪ ǦŧşƌƬŧƮǳЪ ƬƸşƌȸŧşЪ bƸƣƠЪ
ŘƣļǦǦƌȸŘļǳƌƸƮϒҠɔžǎǥžƙǥƩҠžȵъҠǉȵȵȝȨъѕѕɕɕɕшȠƩȨƩžȠƚǉǂžȵƩшǰƩȵѕȝȠǺʭǥƩѕAžɔǎơѲ¤ǺǰǂѲ
χѕȝȽƙǥǎƚžȵǎǺǰѕτϊφχσσφςϊѺ9céѺơƩȵžǎǥƩơѺƩɚȝǥžǰžȵǎǺǰѺǺǁѺȨƩžƙƩơѺȨƩơǎǮƩǰȵѺǮ
ǺơǎʭƩơѺǁǺǥǢѺƚǥžȨȨǎʭƚžȵǎǺǰѕǥǎǰǢȨѕχψχφχžƙυςϊžƩžǁƚτžžƙƙƚυƚϋѕ9céѲơƩȵžǎǥƩơѲ
ƩɚȝǥžǰžȵǎǺǰѲǺǁѲȨƩžƙƩơѲȨƩơǎǮƩǰȵѲǮǺơǎʭƩơѲǁǺǥǢѲƚǥžȨȨǎʭƚžȵǎǺǰшȝơǁшҠƚƚƩȨȨƩơҠ
ǺǰъҠσςҠ»ƚȵǺƙƩȠҠτςτφш 

®žȠǎǰƩҠ®žǰžǂƩǮƩǰȵҠ»ȠǂžǰǎȨžȵǎǺǰҠѤτςσχѥшҠjǎǂǉҠ¤ƩɔƩǥҠáƩɔǎƩɕҠǺǁҠ:ȽȠȠƩǰȵҠý¢Ҡ ƚȵǎǺǰҠ
¤ƩɔƩǥҠcȽǎơžǰƚƩшҠ ҠáƩȝǺȠȵҠÞȠǺơȽƚƩơҠǁǺȠҠȵǉƩҠ®žȠǎǰƩҠ®žǰžǂƩǮƩǰȵҠ»ȠǂžǰǎȨžȵǎǺǰшҠ
®®»ҠÞȠǺǟƩƚȵҠ°ǺҠσςχυщҠoé9°ҠϋωϊѲσѲϋςϋφχτѲυχςщҠ°ƩɕƚžȨȵǥƩщҠý¢щҠωυȝш 

®žȠǎǰƩҠéƚǺȵǥžǰơҠѤτςσωѥшҠÞȠƩѲơǎȨȝǺȨžǥҠéžǮȝǥǎǰǂҠcȽǎơžǰƚƩшҠĔƩȠȨǎǺǰҠτшҠ žǰȽžȠɛҠτςσωш 

®žȨǺǰщҠ:шҠѤτςττѥшҠ°®9 à:ЎǦЪ9ŧǦǳЪÞǞļŘǳƌŘŧЪcǻƌşļƮŘŧЪÞļǞǳƌŘƣŧЪéƌȣŧЪ ƮļƣșǦƌǦЪϮÞé ϯЪſƸǞЪ
éǻǛǛƸǞǳƌƮƀЪ9ƌƸƣƸƀƌŘļƣЪ ƮļƣșǦƌǦϒЪ°KЪ ǳƣļƮǳƌŘЪ®ļǞƌƮŧЪ9ƌƸƣƸƀƌŘļƣЪ à:Ъ:ƸƸǞşƌƮļǳƌƮƀЪ
:ƸƬƬƌǳǳŧŧϒҠ ɔžǎǥžƙǥƩҠ žȵъҠǉȵȵȝȨъѕѕɕɕɕшǰǮƙžȟƚȨшǺȠǂѕǮƩơǎžѕȟǎɛƙǁχȨơѕƙƩȨȵѲ
ȝȠžƚȵǎƚƩѲǂȽǎơžǰƚƩшȝơǁшҠƚƚƩȨȨƩơҠǺǰъҠσψҠéƩȝȵƩǮƙƩȠҠτςτφш 

https://hub.jncc.gov.uk/assets/587024ff-864f-4d1d-a669-f38cb448abdc#UK-Post2010-Biodiversity-Framework-2012.pdf
https://hub.jncc.gov.uk/assets/587024ff-864f-4d1d-a669-f38cb448abdc#UK-Post2010-Biodiversity-Framework-2012.pdf
https://mhc.jncc.gov.uk/media/1009/sacfor.pdf
https://data.jncc.gov.uk/data/91e7f80a-5693-4b8c-8901-11f16e663a12/3-AdviceDocument-MudHabitats-Seapen-definitions-v1.0.pdf
https://data.jncc.gov.uk/data/91e7f80a-5693-4b8c-8901-11f16e663a12/3-AdviceDocument-MudHabitats-Seapen-definitions-v1.0.pdf
https://data.jncc.gov.uk/data/91e7f80a-5693-4b8c-8901-11f16e663a12/3-AdviceDocument-MudHabitats-Seapen-definitions-v1.0.pdf
https://hub.jncc.gov.uk/assets/c80ad259-f346-4afc-b5ec-2a0b94e8ff6e
https://hub.jncc.gov.uk/assets/c80ad259-f346-4afc-b5ec-2a0b94e8ff6e
https://hub.jncc.gov.uk/assets/8f886e47-31d6-477e-9240-65ac42bee709
https://hub.jncc.gov.uk/assets/8f886e47-31d6-477e-9240-65ac42bee709
https://jncc.gov.uk/mpa-mapper/
https://sac.jncc.gov.uk/habitat/H1170/
https://www.ros.hw.ac.uk/handle/10399/4171.
https://www.researchgate.net/profile/David-Long-5/publication/284511408_BGS_detailed_explanation_of_seabed_sediment_modified_folk_classification/links/56545ab308aeafc2aabbc3c9/BGS-detailed-explanation-of-seabed-sediment-modified-folk-classification.pdf
https://www.researchgate.net/profile/David-Long-5/publication/284511408_BGS_detailed_explanation_of_seabed_sediment_modified_folk_classification/links/56545ab308aeafc2aabbc3c9/BGS-detailed-explanation-of-seabed-sediment-modified-folk-classification.pdf
https://www.researchgate.net/profile/David-Long-5/publication/284511408_BGS_detailed_explanation_of_seabed_sediment_modified_folk_classification/links/56545ab308aeafc2aabbc3c9/BGS-detailed-explanation-of-seabed-sediment-modified-folk-classification.pdf
https://www.researchgate.net/profile/David-Long-5/publication/284511408_BGS_detailed_explanation_of_seabed_sediment_modified_folk_classification/links/56545ab308aeafc2aabbc3c9/BGS-detailed-explanation-of-seabed-sediment-modified-folk-classification.pdf
https://www.nmbaqcs.org/media/qiybf5sd/best-practice-guidance.pdf.
https://www.nmbaqcs.org/media/qiybf5sd/best-practice-guidance.pdf.


ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ  
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϊϋ 
 

®ǺǺȠƩщҠ:шҠcшҠѤτςσϋѥшҠ9ǎǺǥǺǂǎƚžǥҠžǰžǥɛȨƩȨҠǺǁҠȽǰơƩȠɕžȵƩȠҠɔǎơƩǺҠǁȠǺǮҠǮǺǰǎȵǺȠǎǰǂҠžǰơҠ
ȠƩȨƩžȠƚǉҠƚȠȽǎȨƩȨҠǎǰҠ¤ǺƚǉȨҠ ǎǥǺȠȵҠžǰơҠbɛǰƩщҠȵǉƩҠéǺȽǰơȨҠǺǁҠ9žȠȠžҠžǰơҠ®ȽǥǥщҠǎǰǰƩȠҠ
®ǺȠžɛҠbǎȠȵǉщҠǺʪҠĕƩȨȵƩȠҠáǺȨȨщҠ°ǺȨȨҠjƩžơҠžǰơҠážȵȵȠžɛҠjƩžơщҠžǰơҠžȠǺȽǰơҠȵǉƩҠ
éǺȽȵǉƩȠǰҠöȠƩǰƚǉҠǎǰҠǺȽȵƩȠҠ®ǺȠžɛҠbǎȠȵǉшҠéƚǺȵȵǎȨǉҠ°žȵȽȠžǥҠjƩȠǎȵžǂƩҠáƩȨƩžȠƚǉҠ
áƩȝǺȠȵҠ°ǺшҠσςϊχҠȝȝшτϊτш 

®ǺȠžɛҠĕƩȨȵҠ»ĕbҠ¤ǎǮǎȵƩơҠѤτςσϊѥшҠ:ǉžȝȵƩȠҠωҠ9ƩǰȵǉǎƚҠžǰơҠoǰȵƩȠȵǎơžǥҠKƚǺǥǺǂɛшҠ®ǺȠžɛҠ
»ʪȨǉǺȠƩҠĕǎǰơǁžȠǮҠѤĕƩȨȵѥҠ¤ǎǮǎȵƩơҠKǰɔǎȠǺǰǮƩǰȵžǥҠoǮȝžƚȵҠ ȨȨƩȨȨǮƩǰȵҠáƩȝǺȠȵшҠ
®ǺȠžɛҠĕƩȨȵҠ»ʪȨǉǺȠƩҠĕǎǰơǁžȠǮ 

®ǺȠžɛҠ »ʪȨǉǺȠƩҠ áƩǰƩɕžƙǥƩȨҠ ¤ǎǮǎȵƩơҠ ѤτςσϋѥшҠ :ǉžȝȵƩȠҠ φҠ 9ǎǺǥǺǂǎƚžǥҠ KǰɔǎȠǺǰǮƩǰȵшҠ
KǰɔǎȠǺǰǮƩǰȵžǥҠéȵžȵƩǮƩǰȵҠöƩǥǁǺȠơщҠéȵƩɔƩǰȨǺǰҠžǰơҠ®žƚ:ǺǥǥҠ»ʪȨǉǺȠƩҠĕǎǰơҠ
bžȠǮȨҠžǰơҠöȠžǰȨǮǎȨȨǎǺǰҠoǰǁȠžȨȵȠȽƚȵȽȠƩшҠ®ǺȠžɛҠ»ʪȨǉǺȠƩҠáƩǰƩɕžƙǥƩȨҠ¤ǎǮǎȵƩơҠ
ȝȝшσσϊш 

®ǺȠȠǎȨщҠKшҠѤτςσχѥшҠAƩʭǰǎǰǂҠ ǰǰƩɚҠoҠƙǎǺǂƩǰǎƚҠ®ǺơǎǺǥȽȨҠǮǺơǎǺǥȽȨҠȠƩƩǁҠǉžƙǎȵžȵҠȽǰơƩȠҠȵǉƩҠ
jžƙǎȵžȵȨҠAǎȠƩƚȵǎɔƩъҠáƩȝǺȠȵҠǺǁҠžǰҠǎǰȵƩȠѲžǂƩǰƚɛҠɕǺȠǢȨǉǺȝҠ®žȠƚǉҠφȵǉҠžǰơҠχȵǉщҠ
τςσφшҠ °::ҠáƩȝǺȠȵҠ°Ǻшχυσш 

°žȵȽȠƩéƚǺȵҠѤτςτςžѥшҠéƸǻǳƇŧǞƮЪöǞŧƮŘƇЪ®ļǞƌƮŧЪÞǞƸǳŧŘǳŧşЪ ǞŧļЪϲ»ƮƣƌƮŧϳϒҠ ɔžǎǥžƙǥƩҠžȵъҠ
ǉȵȵȝȨъѕѕžȝȝȨшȨǰǉшǂǺɔшȽǢѕȨǎȵƩǥǎǰǢѲžȝǎѕɔσѕȨǎȵƩȨѕσςφωωѕơǺƚȽǮƩǰȵȨѕφϊшҠ ƚƚƩȨȨƩơҠ
ǺǰъҠςυҠbƩƙȠȽžȠɛҠτςτφш 

°žȵȽȠƩéƚǺȵҠѤτςτςƙѥшҠÞǞƌƸǞƌǳșЪ®ļǞƌƮŧЪbŧļǳǻǞŧǦЪƌƮЪéŘƸǳƣļƮşЎǦЪǦŧļǦЪϼЪjļŗƌǳļǳǦЪϲ»ƮƣƌƮŧϳшҠ
ɔžǎǥžƙǥƩҠ žȵъҠǉȵȵȝȨъѕѕɕɕɕшǰžȵȽȠƩшȨƚǺȵѕơǺƚѕȝȠǎǺȠǎȵɛѲǮžȠǎǰƩѲǁƩžȵȽȠƩȨѲ
ȨƚǺȵǥžǰơȨѲȨƩžȨѲǉžƙǎȵžȵȨшҠ ƚƚƩȨȨƩơҠǺǰъҠτϋҠȽǂȽȨȵҠτςτφш 

°ƩʪщҠ ш®шҠѤτςςφѥшҠ9ǎǺžƚƚȽǮȽǥžȵǎǺǰҠǎǰҠ®žȠǎǰƩҠ»ȠǂžǰǎȨǮȨъҠKʪƩƚȵҠǺǁҠ:ǺǰȵžǮǎǰžǰȵȨҠǁȠǺǮҠ
»ǎǥҠĕƩǥǥш 

°®ÞǎҠ ѤτςτφѥшҠ®ļǞƌƮŧЪ éŘƸǳƣļƮşЪ ®ļǛǦЪ Ϯ°®ÞƌϯЪ ϲ»ƮƣƌƮŧϳшҠ ɔžǎǥžƙǥƩҠ žȵъҠ
ǉȵȵȝȨъѕѕǮžȠǎǰƩȨƚǺȵǥžǰơшžȵǢǎǰȨǂƩǺȨȝžȵǎžǥшƚǺǮѕǰǮȝǎѕшҠ ƚƚƩȨȨƩơҠǺǰъҠυςҠ ȽǂȽȨȵҠ
τςτφш 

»ʪȨǉǺȠƩҠĕǎǰơҠÞǺɕƩȠҠ¤ȵơҠѤτςτυѥҠĕŧǦǳЪƸſЪ»ǞƠƮŧșЪĕƌƮşſļǞƬЪ»ȵǦƇƸǞŧЪKo ЪáŧǛƸǞǳЪĔƸƣǻƬŧЪ
̾ϓЪ éǻǛǛƸǞǳƌƮƀЪ éǳǻşșЪ ̀ϔЪ 9ŧƮǳƇƌŘЪ éǻŗǳƌşļƣЪ ļƮşЪ oƮǳŧǞǳƌşļƣЪ 9ļǦŧƣƌƮŧЪ áŧǛƸǞǳшҠ
ɔžǎǥžƙǥƩҠžȵъҠǉȵȵȝȨъѕѕǮžȠǎǰƩшǂǺɔшȨƚǺȵѕȨǎȵƩȨѕơƩǁžȽǥȵѕʭǥƩȨѕȨȽȝȝǺȠȵǎǰǂѺȨȵȽơɛѺφѺѲ
ѺƙƩǰȵǉǎƚѺǎǰȵƩȠȵǎơžǥѺžǰơѺȨȽƙȵǎơžǥѺƙžȨƩǥǎǰƩѺȠƩȝǺȠȵѺȠƩơžƚȵƩơшȝơǁшҠ ƚƚƩȨȨƩơҠǺǰъҠ
ςφҠAƩƚƩǮƙƩȠҠτςτφш 

»ǢǺȠǺщҠjшщҠéǰɛǮžǰщҠáшщҠbžȵǺǢǎщҠ»шщҠ ơƩǢǺǥžщҠbш шщҠĚǎǮƙžщҠ9шҠžǰơҠéǥžƙƙƩȠщҠ®шҠѤτςσχѥшҠ
¤ɛȨǺȨǺǮžǥҠǮƩǮƙȠžǰƩҠȨȵžƙǎǥǎȵɛҠǺǁҠȵǉƩҠǮȽȨȨƩǥщҠ®ɛȵǎǥȽȨҠǂžǥǥǺȝȠǺɔǎǰƚǎžǥǎžȨҠѤ¤шѥҠžȨҠ
žҠƙǎǺǮžȠǢƩȠҠǺǁҠöȠǎƙȽȵɛǥȵǎǰҠƩɚȝǺȨȽȠƩшҠ9ȽǥǥƩȵǎǰҠǺǁҠKǰɔǎȠǺǰǮƩǰȵžǥҠ:ǺǰȵžǮǎǰžȵǎǺǰҠ
žǰơҠöǺɚǎƚǺǥǺǂɛщҠϋφщҠȝшҠψςϋѲσυш 

»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠѤτςςϊžѥшҠ°ǺǮǎǰžȵǎǺǰҠ®ƸşƌƸƣǻǦЪƬƸşƌƸƣǻǦҠǉǺȠȨƩҠǮȽȨȨƩǥҠƙƩơȨшҠ:žȨƩҠ
áƩȝǺȠȵȨҠǁǺȠҠȵǉƩҠ»éÞ áҠ¤ǎȨȵҠǺǁҠöǉȠƩžȵƩǰƩơҠžǰơѕǺȠҠAƩƚǥǎǰǎǰǂҠéȝƩƚǎƩȨҠžǰơҠ
jžƙǎȵžȵȨшҠ»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠȝȝшφш 

»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠѤτςςϊƙѥшҠ°ǺǮǎǰžȵǎǺǰъҠéƩžȝƩǰҠžǰơҠƙȽȠȠǺɕǎǰǂҠǮƩǂžǁžȽǰžшҠ:žȨƩҠ
áƩȝǺȠȵȨҠǁǺȠҠȵǉƩҠ»éÞ áҠ¤ǎȨȵҠǺǁҠöǉȠƩžȵƩǰƩơҠžǰơѕǺȠҠAƩƚǥǎǰǎǰǂҠéȝƩƚǎƩȨҠžǰơҠ
jžƙǎȵžȵȨшҠ»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠȝȝшφш 

https://apps.snh.gov.uk/sitelink-api/v1/sites/10477/documents/48
https://www.nature.scot/doc/priority-marine-features-scotlands-seas-habitats
https://www.nature.scot/doc/priority-marine-features-scotlands-seas-habitats
https://marinescotland.atkinsgeospatial.com/nmpi/
https://marine.gov.scot/sites/default/files/supporting_study_4_-_benthic_intertidal_and_subtidal_baseline_report_redacted.pdf
https://marine.gov.scot/sites/default/files/supporting_study_4_-_benthic_intertidal_and_subtidal_baseline_report_redacted.pdf
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ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋς 
 

»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠѤτςςϊƚѥшҠ°ǺǮǎǰžȵǎǺǰҠ°ǻŘŧƣƣļЪƣļǛƌƣƣǻǦщҠAǺǂҠĕǉƩǥǢшҠ:žȨƩҠáƩȝǺȠȵȨҠ
ǁǺȠҠȵǉƩҠ»éÞ áҠ¤ǎȨȵҠǺǁҠöǉȠƩžȵƩǰƩơҠžǰơѕǺȠҠAƩƚǥǎǰǎǰǂҠéȝƩƚǎƩȨҠžǰơҠjžƙǎȵžȵȨшҠ
»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠȝȝшφш 

»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠѤτςςϊơѥшҠ°ǺǮǎǰžȵǎǺǰъҠéļŗŧƣƣļǞƌļЪǦǛƌƮǻƣƸǦļЪȠƩƩǁȨшҠ:žȨƩҠáƩȝǺȠȵȨҠ
ǁǺȠҠȵǉƩҠ»éÞ áҠ¤ǎȨȵҠǺǁҠöǉȠƩžȵƩǰƩơҠžǰơѕǺȠҠAƩƚǥǎǰǎǰǂҠéȝƩƚǎƩȨҠžǰơҠjžƙǎȵžȵȨшҠ
»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠȝȝшφш 

»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠѤτςςϊƩѥшҠ°ǺǮǎǰžȵǎǺǰъҠǞǳƌŘļЪ oǦƣļƮşƌŘļщҠ»ƚƩžǰҠàȽžǉǺǂшҠ:žȨƩҠ
áƩȝǺȠȵȨҠǁǺȠҠȵǉƩҠ»éÞ áҠ¤ǎȨȵҠǺǁҠöǉȠƩžȵƩǰƩơҠžǰơѕǺȠҠAƩƚǥǎǰǎǰǂҠéȝƩƚǎƩȨҠžǰơҠ
jžƙǎȵžȵȨшҠ»éÞ áҠ:ǺǮǮǎȨȨǎǺǰҠȝȝшφш 

»éÞ áҠ :ǺǮǮǎȨȨǎǺǰҠ ѤτςσςѥшҠ9ļŘƠƀǞƸǻƮşЪ AƸŘǻƬŧƮǳЪ ſƸǞЪ éŧļǛŧƮЪ ļƮşЪ 9ǻǞǞƸȓƌƮƀЪ
®ŧƀļſǻļƮļЪ :ƸƬƬǻƮƌǳƌŧǦшҠ ɔžǎǥžƙǥƩҠ žȵҠ
ǉȵȵȝȨъѕѕɕɕɕшǺȨȝžȠшǺȠǂѕơǺƚȽǮƩǰȵȨяɔӛωτψσшҠ ƚƚƩȨȨƩơҠǺǰъҠσσҠ°ǺɔƩǮƙƩȠҠτςτφш 

éƚǺȵȵǎȨǉҠcǺɔƩȠǰǮƩǰȵҠѤτςτςѥшҠéƩƚȵǺȠžǥҠ®žȠǎǰƩҠÞǥžǰҠǁǺȠҠ»ʪȨǉǺȠƩҠĕǎǰơҠKǰƩȠǂɛшҠöǉƩҠ
éƚǺȵȵǎȨǉҠcǺɔƩȠǰǮƩǰȵшҠKơǎǰƙȽȠǂǉщҠéƚǺȵǥžǰơҠȝȝшωϊш 

ééK°ҠѤτςσϋѥҠéƇŧǳƣļƮşЪjĔA:Ъ¤ƌƮƠЪKƮȒƌǞƸƮƬŧƮǳļƣЪ ǛǛǞļƌǦļƣϒЪéŘƸǳǳƌǦƇЪjșşǞƸЪKƣŧŘǳǞƌŘЪ
öǞļƮǦƬƌǦǦƌƸƮЪ ǛƣŘϒЪ áŧǛƸǞǳшҠ ɔžǎǥžƙǥƩҠ žȵъҠ
ǉȵȵȝȨъѕѕǮžȠǎǰƩшǂǺɔшȨƚǺȵѕȨǎȵƩȨѕơƩǁžȽǥȵѕʭǥƩȨѕȨǉƩȵǥžǰơѺǉɔơƚѺǥǎǰǢѺƩǰɔǎȠǺǰǮƩǰȵžǥ
ѺžȝȝȠžǎȨžǥѺȠƩơžƚȵƩơшȝơǁшҠ ƚƚƩȨȨƩơҠǺǰъҠυςҠȽǂȽȨȵҠτςτφш 

öȽȠǰƩȠщҠ шҠ шщҠjǎȵƚǉǎǰщҠáшщҠĔƩȠǥǎǰǂщҠKшщҠɔžǰҠáƩǎǰщҠjшҠѤτςσψѥшҠKȝǎƙǎǺȵžҠȠƩǮǺȵƩҠǮǺǰǎȵǺȠǎǰǂҠ
ǁȠǺǮҠơǎǂǎȵžǥҠǎǮžǂƩȠɛъҠoǰȵƩȠȝȠƩȵžȵǎǺǰҠǂȽǎơƩǥǎǰƩȨҠȝȝшφϋш 

öɛǥƩȠѲĕžǥȵƩȠȨщҠjшщҠ žǮƩȨщҠ9шщҠ:žȠȠȽȵǉƩȠȨщҠ®шщҠĕǎǥơǎǰǂщҠ:шщҠAȽȠǢǎǰщҠ»шщҠ¤žƚƩɛщҠ:шщҠÞǉǎǥȝǺȵȵщҠ
KшщҠ ơžǮȨщҠ¤шщҠ:ǉžǰǎǺȵǎȨщҠÞшҠAшщҠĕǎǥǢƩȨщҠÞшҠöшҠĔшщҠéƩƩǥƩɛщҠáшщҠ°ƩǎǥǥɛщҠ®шщҠAžȠǂǎƩщҠ шҠ
žǰơҠ :ȠžɕǁǺȠơѲ ɔǎȨщҠ »шҠöшҠ ѤτςσψѥшҠ AƩȨƚȠǎȝȵǎǺǰȨҠ ǺǁҠ éƚǺȵȵǎȨǉҠ ÞȠǎǺȠǎȵɛҠ ®žȠǎǰƩҠ
bƩžȵȽȠƩȨҠѤÞ®bȨѥшҠéƚǺȵȵǎȨǉҠ°žȵȽȠžǥҠjƩȠǎȵžǂƩҠ:ǺǮǮǎȨȨǎǺǰƩơҠáƩȝǺȠȵҠ°ǺшҠφςψҠ
ȝȝшσφςш 

ĕǺȠȨǁǺǥơҠžǰơҠjžǥǥҠѤτςσςѥшҠcǻƌşŧƣƌƮŧǦЪſƸǞЪǛǞƸŘŧǦǦƌƮƀЪƬļǞƌƮŧЪƬļŘǞƸŗŧƮǳƇƌŘЪƌƮȒŧǞǳŧŗǞļǳŧЪ
ǦļƬǛƣŧǦϔЪ ļЪ ÞǞƸŘŧǦǦƌƮƀЪ áŧǝǻƌǞŧƬŧƮǳǦЪ ÞǞƸǳƸŘƸƣϓЪ °ļǳƌƸƮļƣЪ ®ļǞƌƮŧЪ 9ƌƸƣƸƀƌŘļƣЪ
ƮļƣșǳƌŘļƣЪ àǻļƣƌǳșЪ :ƸƮǳǞƸƣЪ éŘƇŧƬŧϓЪ ĔŧǞǦƌƸƮЪ ̽ϓҠ ɔžǎǥžƙǥƩҠ žȵъҠҠ

ǉȵȵȝȨъѕѕɕɕɕшǰǮƙžȟƚȨшǺȠǂѕǮƩơǎžѕφφςǰσǰȽȨѕǂȽǎơƩѲǁǺȠѲȝȠǺƚƩȨȨǎǰǂѲǮžȠǎǰƩѲ
ǮžƚȠǺƙƩǰȵǉǎƚѲǎǰɔƩȠȵƩƙȠžȵƩѲȨžǮȝǥƩȨшȝơǁшҠ ƚƚƩȨȨƩơҠǺǰъҠυςҠȽǂȽȨȵҠτςτφш 

 

  

https://www.ospar.org/documents?v=7261
https://marine.gov.scot/sites/default/files/shetland_hvdc_link_environmental_appraisal_redacted.pdf
https://marine.gov.scot/sites/default/files/shetland_hvdc_link_environmental_appraisal_redacted.pdf
https://www.nmbaqcs.org/media/440n1nus/guide-for-processing-marine-macrobenthic-invertebrate-samples.pdf
https://www.nmbaqcs.org/media/440n1nus/guide-for-processing-marine-macrobenthic-invertebrate-samples.pdf
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ANNEX A. PSA RESULTS FOR THE BENTHIC SUBTIDAL SURVEY 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςςσ φϋφυςςшϋωφ ψφϊψφχσшφϋϋ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠ ĕƩǥǥҠ
éǺȠȵƩơ 

ςшτσ ϋψшωχ υшςφ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςςτ φϋψτχϊшστϋ ψφϊψϊσχшψϊχ ǂéъҠ cȠžɔƩǥǥɛҠ
éžǰơ 

ĔƩȠɛҠ:ǺžȠȨƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

τχшυω ωφшςψ ςшχψ χшσҠ
:ǺžȠȨƩҠ
éƩơǎǮƩǰ
ȵ 

K°ĔѺςςφ χςςσϊςшσσς ψφϊωφϋχшψωσ ǂéъҠ cȠžɔƩǥǥɛҠ
éžǰơ 

:ǺžȠȨƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σςшυϊ ϊχшϊυ υшωϋ χшσҠ
:ǺžȠȨƩҠ
éƩơǎǮƩǰ
ȵ 

K°ĔѺςςχ χςτσϋϊшχχσ ψφϊωψχϋшσωσ ǂéъҠ cȠžɔƩǥǥɛҠ
éžǰơ 

:ǺžȠȨƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σσшωω ϊχшφχ τшωϊ χшσҠ
:ǺžȠȨƩҠ
éƩơǎǮƩǰ
ȵ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋτ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςςψ χςφσψφшυϊχ ψφϊωωχωшϋςς ǂéъҠ cȠžɔƩǥǥɛҠ
éžǰơ 

:ǺžȠȨƩҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σσшττ ϊωшττ σшχψ χшσҠ
:ǺžȠȨƩҠ
éƩơǎǮƩǰ
ȵ 

K°ĔѺςσς χστσϊϊшυφω ψφϊϊσςϋшϋςυ ǂéъҠ cȠžɔƩǥǥɛҠ
éžǰơ 

ĔƩȠɛҠ:ǺžȠȨƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

τϊшτς ωςшυς σшχς χшσҠ
:ǺžȠȨƩҠ
éƩơǎǮƩǰ
ȵ 

K°ĔѺςσσ χσφσωχшςσψ ψφϊϊτσσшϊυτ ǂéъҠ cȠžɔƩǥǥɛҠ
éžǰơ 

ĔƩȠɛҠ:ǺžȠȨƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

τωшϋσ ωσшυτ ςшωω χшσҠ
:ǺžȠȨƩҠ
éƩơǎǮƩǰ
ȵ 

K°ĔѺςστ χσψςτςшωωϊ ψφϊϊϋυψшφως ǂéъҠ cȠžɔƩǥǥɛҠ
éžǰơ 

:ǺžȠȨƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ϋшςω ϊϋшςσ σшϋτ χшσҠ
:ǺžȠȨƩҠ
éƩơǎǮƩǰ
ȵ 

K°ĔѺςσυ χσωϊσςшωςφ ψφϊϋωϊψшφςς ǂéъҠ cȠžɔƩǥǥɛҠ
éžǰơ 

:ǺžȠȨƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σψшφσ ϊσшτχ τшυφ χшσҠ
:ǺžȠȨƩҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋυ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

éƩơǎǮƩǰ
ȵ 

K°ĔѺςσφ χσϋωϋϋшφφυ ψφϊϋϋψτшυψ
ϊ 

ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшχυ ϋςшϋσ ωшχψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςσχž χττςφτшψωψ ψφϋςςυυшωυϊ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшϊψ ϋψшϊτ τшυτ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςσψ χτυωυςшσσϊ ψφϋςχυϋшψϊχ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

υшσυ ϊωшχσ ϋшυψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςσω χτχψψϋшφϋσ ψφϋσςχψшυϊς ǂǮéъҠ cȠžɔƩǥǥɛҠ
®ȽơơɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

χшφσ ϊσшϋω στшψτ χшφҠ
®ǎɚƩơҠ
éƩơǎǮƩǰ
ȵ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋφ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςσϊ χτψϋωϋшϊψυ ψφϋτυυψшυτσ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшςτ ϊχшτς συшωϊ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςσϋ χτωϋςτшστψ ψφϋφστϋшϊφψ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшσϊ ϊσшφχ σϊшυϊ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςτς χτϊωϋφшϊφτ ψφϋχϋτϊшϋχς ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшψσ ωϋшωψ σϋшψφ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςτυ χυσφφϋшχϋυ ψχςστϋψшφχψ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

υшςφ ϊυшϊς συшσψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋχ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςτφ χυτυχχшτσςψ ψχςυςωϊшϋϊ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшσψ ϊφшψϋ σχшσχ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςτχ χυυτυϊшϋτϊ ψχςφϊχωшυωϋ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

ĔƩȠɛҠbǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшχσ ωχшςω τφшφ
τ 

χшυҠ®ȽơҠ
žǰơҠ
éžǰơɛҠ
®Ƚơ 

K°ĔѺςτψ χυφσφςшφφϋ ψχςψψφϋшϊϊτ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшσφ ϊϋшωχ σςшσσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςτω χυχςυϋшχυτ ψχςϊφφψшψϊχ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшχω ϊϋшςσ σςшφσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςτϊ χυχϋτϋшχσψ ψχσςττψшϊςσ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшφσ ϋσшϋυ ωшψψ χшτҠ
éžǰơҠžǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋψ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

®ȽơơɛҠ
éžǰơ 

K°ĔѺςτϋ χυψϊυϋшωϋψ ψχστςσυшσχυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшσσ ϊϋшτϊ ϋшψσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςυς χυωωυϊшωυϊχ ψχσυϊσςшϊϋψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшψχ ϋςшψφ ϊшωσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςυσž χυϊψσψшφχτφ ψχσχυχσшωτυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшστ ϋςшψχ ϊшτυ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςυτ χυχωψϊшςφσσ ψχσωχσυшχυυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшωσ ϋτшωϊ χшχς χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋω 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςυυ χυϊωςφшφψϊ ψχσψϋσωшχφυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшφϋ ϋσшτυ ϊшτϊ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςυφž χφσφςσшϊϋωψ ψχσψχϋϋшτυϋ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

ĔƩȠɛҠbǎǰƩҠéžǰơ ĔƩȠɛҠÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшϊυ ψωшϋχ υσшττ χшυҠ®ȽơҠ
žǰơҠ
éžǰơɛҠ
®Ƚơ 

K°ĔѺςυχ χφφψςτшτφφω ψχσχωυτшφςυ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

ĔƩȠɛҠbǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшψυ ωχшστ τφшτχ χшυҠ®ȽơҠ
žǰơҠ
éžǰơɛҠ
®Ƚơ 

K°ĔѺςυψ χφωχυτшχϊσω ψχσχσχυшφςσ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшυχ ϋςшχυ ϊшσσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςυω χχςφϊςшϊυψτ ψχσφχυωшφτσ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшϊϊ ϋςшωτ ϊшυϋ χшτҠ
éžǰơҠžǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋϊ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

®ȽơơɛҠ
éžǰơ 

K°ĔѺςυϋ χχττφτшϊψχϊ ψχσχψϋωшσσψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшυσ ϋσшωχ ωшϋφ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςφς χφϋτϋωшχψχχ ψχσψυςσшχωχ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшχς ϋτшφτ ωшςϊ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςφσ χφψυψσшχχφχ ψχσψϋσχшττσ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшψχ ϊωшϋχ σσшφς χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςφτ χφυφσψшυχωω ψχσωχσυшχϊϋ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшωϊ ϋσшψψ ωшχψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠϋϋ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςφυ χφςφϊυшφϋϋφ ψχσϊςϋϋшυψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшψς ϋφшτυ χшσω χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςφφ χυωχφυшψχϋϋ ψχσϊψωσшωϊϊ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшχω ϋσшςς ϊшφυ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςφχ χυϋυτψшυςωχ ψχσϋϊχωшϋϊψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшϊω ϋτшυτ ψшϊσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςφψ χφττφϊшυϊσϋ ψχσϋτωτшσψφ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

υшςϊ ϋςшσω ψшωφ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςς 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςφω χφχσϊφшψσυχ ψχσϊψψτшϊϋτ ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшχφ ϊϊшως σςшωψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςφϊ χφϊσττшϊψυϋ ψχσϊςωϊшυυψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшτσ ϋςшϊω ωшϋτ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςφϋ χχσςϊσшυςυϊ ψχσωφψωшϊω ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшψψ ϋσшϊσ ωшχφ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςχς χχφςσςшϋϊϊχ ψχσψϊφυшϋωϋ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшτϋ ϋυшωυ χшϋϊ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςχσ χχτϊυψшψσχυ ψχσϊψφχшωψϊ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшψχ ϋυшχς χшϊχ χшτҠ
éžǰơҠžǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςσ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

®ȽơơɛҠ
éžǰơ 

K°ĔѺςχτ χφϋϊϊφшφυψφ ψχσϋτυχшψτυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшφϋ ϋυшψψ χшϊχ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςχυ χφψϋχϋшωςχτ ψχσϋϊχφшφυφ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшχψ ϋτшυϊ ωшςψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςχφž χφυχττшυφϋϋ ψχτςφττшϊωω ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

τшςϊ ϋυшτϋ φшψφ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςχχ χφσςϊςшωςϋψ ψχτσςφψшψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшϊτ ϋυшσυ ψшςψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςτ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςχψ χφτϊφψшςςψ ψχττσϋψшχσϊ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

τшτω ϋςшψσ ωшστ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςχω χφχωϊωшψυωω ψχτσψσχшϋτσ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшςϋ ϋτшσχ ψшωψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςχϊž χφχϊωϊшςϊστ ψχτχςωχшφσχ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшψσ ϋτшτω ωшστ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςχϋ χφφςτσшυψ ψχτϊςϊτшφωϋ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшςσ ϋφшϋ
ϊ 

φшςσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςψς χφψϋωϊшψωςσ ψχτωχστшφχϋ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшϋυ ϋχшσσ υшϋψ χшτҠ
éžǰơҠžǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςυ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

®ȽơơɛҠ
éžǰơ 

K°ĔѺςψσ χυϋϋσϊшψτω ψχυςφφτшτωτ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшτυ ϋχшςφ υшωυ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςψτ χφτϊψφшςσω ψχτϋϊχτшϋχχ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшςω ϋχшυχ υшχϊ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςψυ χφχϊσψшψχ ψχτϋτψυшϋϋφ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшυϋ ϋχшψς υшςτ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςψφž χφϊτφωшτφϊ ψχτϋσωψшϋϊϊ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшτϊ ϋχшσφ υшχϊ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςφ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςψχ χφωχϊσшσςτ ψχυςφσςшϋυϋ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшψψ ϋχшχυ τшϊσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςψψ χφφψφϋшψφτ ψχυσςυχшψϊω ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшςυ ϋχшτψ υшωσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςψω χφσψϊυшττχχ ψχυσψυψшϋυφ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшϊυ ϋχшφω υшως χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςψϊ χυϊωφφшϊφυ ψχυττσψшςωυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшψσ ϋφшτσ φшσϊ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςψϋ χφςχσχшυυ ψχυυυϋτшςχϊ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшςφ ϋχшσυ υшϊυ χшτҠ
éžǰơҠžǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςχ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

®ȽơơɛҠ
éžǰơ 

K°ĔѺςως χφυφψτшωϊυχ ψχυτωϋφшϊψψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшψτ ϋχшςτ υшυψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςωσ χφψφςϋшφϊϊϋ ψχυτσωϋшχφχ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшψχ ϋωшστ τшτυ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςωτ χφϋυφτшτχςσ ψχυσψςτшςϋψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшυσ ϋφшϋ
ϊ 

υшωσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςωυž χχσυψςшςϊτφ ψχυτωφϋшςφτ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшψχ ϋχшψϊ υшψω χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςψ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςωφ χφϊσωψшτυςϊ ψχυυυψωшφφσ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшφσ ϋωшυχ τшτφ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςωχ χφχτυχшφϋχτ ψχυυϋχψшτχω ǂéъҠ cȠžɔƩǥǥɛҠ
éžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ψшτψ ϋςшσψ υшχϊ χшσҠ
:ǺžȠȨƩҠ
éƩơǎǮƩǰ
ȵ 

K°ĔѺςωψ χφττϋυшστφυ ψχυφχφυшσςτ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшςϊ ϋχшυς υшψτ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςωω χφφςψχшςϊυχ ψχυχωυψшχςϊ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшωψ ϋψшυϊ τшϊψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςωϊ χφωςςυшχωυψ ψχυχσφυшϋψφ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

τшυυ ϋφшστ υшχψ χшτҠ
éžǰơҠžǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςω 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

®ȽơơɛҠ
éžǰơ 

K°ĔѺςωϋ χφϋϋυχшυσϊσ ψχυφχτφшφτσ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшσϋ ϋψшϋυ σшϊω χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϊς χχτϊψφшχχϊψ ψχυυϋυςшςτϋ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшττ ϋψшυω τшφτ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϊσ χφχϊσχшσψσω ψχυψϋςϋшφωω ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшϊχ ϋχшσψ τшϋϋ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϊτ χφϊωσϊшτϋσ ψχυψςψϊшυυχ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

φшχφ ϋτшσυ υшυτ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςϊ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςϊυž χχστωϋшϊϊϋϊ ψχυφϊϊχшφωσ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшϋτ ϋωшψτ σшφψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϊφ χχσχϋςшϋϊωω ψχυσστυшϋωψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшυς ϋωшωω σшϋυ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϊχ χχχσφωшσϋτϋ ψχσχςϋϊшσςυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшσυ ϋσшσψ ϊшωσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϊψ χχςσωϊшωςχχ ψχτϋϋςφшχυω ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшωτ ϋψшωτ τшχψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϊω χφχτυωшυχχ ψχτψχσσшυψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшτφ ϋυшωχ χшςτ χшτҠ
éžǰơҠžǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσςϋ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

®ȽơơɛҠ
éžǰơ 

K°ĔѺςϊϊ χχτϋϊϊшτφψφ ψχυτυωφшυτχ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшωχ ϋωшςσ τшτχ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϊϋ χφφψσϊшσϋϊψ ψχτυυψςшϊυψ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшϊφ ϋτшχψ ψшψσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϋχ χυφχωυшσφχ ψχσσψφςшϋφω ѤǂѥǮéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠ ®ȽơơɛҠ
éžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшψψ ϊψшϊ
ϊ 

στшφψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϋψ χυχσψυшχϊφσ ψχσφχωωшϊχ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

τшυτ ϋςшϋϊ ψшως χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσσς 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺςϋωž χυυϋϊχшωωτϋ ψχσψςϋφшψτω ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшϊσ ϋσшσϊ ϊшςσ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϋϊž χυψϋφυшυφτσ ψχσχχςυшτυω ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

bǎǰƩҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

ςшψχ ϋσшωω ωшχϋ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺςϋϋ χυχςϋσшτψψω ψχσϋτςωшψχυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшφω ϋςшτς ϊшυυ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺσςς χυψυχψшψτωω ψχτςφωυшςϊσ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшψφ ϋσшϊϋ ψшφω χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺσςσ χυϊσυςшωφφφ ψχτσψφϊшωχυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшτω ϋφшψυ φшςϋ χшτҠ
éžǰơҠžǰơҠ



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσσσ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

®ȽơơɛҠ
éžǰơ 

K°ĔѺσςτ χυϋϋςϋшφτψυ ψχττϊτϋшυυ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшφχ ϋφшτς χшυχ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺσςυ χφσψψυшϋφϋω ψχτυϋψψшωσϊ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшτω ϋσшϊσ ψшϋτ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺσςφ χφςφϋςшςςς
ϋ 

ψχτχωυυшφςϋ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшψω ϋφшχϊ φшωχ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺσςχ χφυφφςшψφςχ ψχτχστφшςωϋ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

σшψϊ ϋυшσψ χшσψ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσστ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ 
öƩɚȵȽȠžǥҠcȠǺȽȝҠ
:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠ:ǥžȨȨǎʭƚžȵǎǺǰ bǺǥǢҠžǰơҠ

ĕžȠơҠ
éǺȠȵǎǰǂ 

®žǟǺȠҠéƩơǎǮƩǰȵҠ
bȠžƚȵǎǺǰȨ 

9éj 

ӰҠ
cȠžɔƩ
ǥ 

ӰҠ
éžǰơ 

ӰҠ
®Ƚơ 

K°ĔѺσςψ χφττχϋшςσω ψχτψϋςφшχχφ ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ®ǺơƩȠžȵƩǥ
ɛҠéǺȠȵƩơ 

ςшϋϊ ϋχшψσ υшφτ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

K°ĔѺσςω χφσςϊψшωυχ ψχτϊψψωшχσω ѤǂѥéъҠ éǥǎǂǉȵǥɛҠ
cȠžɔƩǥǥɛҠéžǰơ 

®ƩơǎȽǮҠéžǰơ ÞǺǺȠǥɛҠ
éǺȠȵƩơ 

σшϋω ϋυшςς χшςυ χшτҠ
éžǰơҠžǰơҠ
®ȽơơɛҠ
éžǰơ 

 

ANNEX B. TOC AND TOM RESULTS FOR THE BENTHIC SUBTIDAL SURVEY 
éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ ö»:ҠӰ ǮѕǮ ö»®ҠӰ ǮѕǮ 

K°ĔѺςςσ φϋφτϊψшφφς ψφϊψφψτшχϊς ςшςϋ ςшω 

K°ĔѺςςχ χςτσϊτшυψς ψφϊωψψσшϊϊς ςшυφ τшυ 

K°ĔѺςσσ χσφσωτшωϊς ψφϊϊτςυшφυς ςшυω τшψ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσσυ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ ö»:ҠӰ ǮѕǮ ö»®ҠӰ ǮѕǮ 

K°ĔѺςσυ χσωϊτψшσφς ψφϊϋωωφшψυς ςшχσ υшτ 

K°ĔѺςσχž χττςχτшσυϋ ψφϋςςφςшϊφψ ςшυυ τшχ 

K°ĔѺςσω χτχψψχшτσς ψφϋσςψϊшωσς ςшυσ υшς 

K°ĔѺςσϋ χτωϊϊφшτψς ψφϋφσυχшυψς ςшφχ τшψ 

K°ĔѺςτυ χυσφψυшϋςς ψχςστϊφшϋϋς ςшψτ τшψ 

K°ĔѺςτχ χυυτχωшχως ψχςφϊψσшσχς ςшυω τшυ 

K°ĔѺςτω χυχςχσшυψς ψχςϊφφχшςςς ςшψυ τшϊ 

K°ĔѺςτϋ χυψϊφσшϊχς ψχστςττшϋςς ςшυχ υшς 

K°ĔѺςυσž χυϊψυσшφσυ ψχσχυχωшςσς ςшυχ υшς 

K°ĔѺςυυ χυϊωςωшχχς ψχσψϋτςшϋως ςшυψ υшψ 

K°ĔѺςυχ χφφχϊϊшψςς ψχσχωυυшψφς σшϊυ ϋшϊ 

K°ĔѺςυω χχςφωςшσσς ψχσφχυφшϊςς ςшυχ τшτ 

K°ĔѺςυϋ χχττφςшϋϊς ψχσχψϋυшυχς ςшφϊ τшψ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσσφ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ ö»:ҠӰ ǮѕǮ ö»®ҠӰ ǮѕǮ 

K°ĔѺςφσ χφψυχψшϊχς ψχσψϋςϋшϊχς ςшχσ υшτ 

K°ĔѺςφυ χφςφωψшϋϋς ψχσϊςϋφшφϋς ςшττ σшϋ 

K°ĔѺςφχ χυϋυςϋшσϋς ψχσϋϊψυшσχς ςшφς τшχ 

K°ĔѺςφω χφχσϊψшτυς ψχσϊψχψшυψς ςшϊς φшτ 

K°ĔѺςφϋ χχσςψψшϋως ψχσωφψχшτϊς ςшφσ τшψ 

K°ĔѺςχσ χχτϊυψшςτς ψχσϊψφφшχςς ςшφψ τшψ 

K°ĔѺςχυ χφψϋχψшυϊς ψχσϋϊυϋшψϊς ςшφτ υшσ 

K°ĔѺςχχ χφσςϊςшψσς ψχτσςυψшϋϋς ςшτϋ τшϋ 

K°ĔѺςχω χφχωϊψшσςς ψχτσψςψшφσς ςшφψ υшς 

K°ĔѺςχϋ χφφςυϊшσϊς ψχτϊςϋςшχϋς ςшχφ υшφ 

K°ĔѺςψσ χυϋϋτχшωϊς ψχυςφχσшϊψς ςшφϋ υшχ 

K°ĔѺςψυ χφχϊςφшυψς ψχτϋτψψшψυς ςшφς υшτ 

K°ĔѺςψχ χφωχωψшωχς ψχυςφτυшσϊς ςшυχ τшϊ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσσχ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ ö»:ҠӰ ǮѕǮ ö»®ҠӰ ǮѕǮ 

K°ĔѺςψω χφσψϋχшψςς ψχυσψτψшςχς ςшφυ τшϊ 

K°ĔѺςψϋ χφςχτφшσφς ψχυυυϋφшτϋς ςшφω υшω 

K°ĔѺςωσ χφψφςϋшτφς ψχυτσϊϋшωτς ςшυς τшϋ 

K°ĔѺςωυž χχσυψςшφστ ψχυτωψϋшσχς ςшτφ ψшχ 

K°ĔѺςωχ χφχτυτшτχς ψχυυϋχψшχςς ςшυς σшσ 

K°ĔѺςωω χφφςχϋшωχς ψχυχωυςшφως ςшυσ σшχ 

K°ĔѺςωϋ χφϋϋυϊшϋϊς ψχυφχυσшτως ςшτχ ψшψ 

K°ĔѺςϊσ χφχϊτϋшυϊς ψχυψϋςψшψυς ςшτω τшσ 

K°ĔѺςϊυž χχστϋςшςωϋ ψχυφϊϊτшςϋϊ ςшτς φшτ 

K°ĔѺςϊχ χχχσφωшςφς ψχσχσσχшσσς ςшυω τшφ 

K°ĔѺςϊω χφχτφϋшττς ψχτψχτςшϋχς ςшυτ Ӟςшτ 

K°ĔѺςϊϋ χφφψςϋшϊτς ψχτυυωυшφςς ςшυφ φшφ 

K°ĔѺςϋψ χυχσωχшϋτς ψχσφχϋςшςϊς ςшτχ υшσ 
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öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσσψ 
 

éžǮȝǥǎǰǂҠéȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ ö»:ҠӰ ǮѕǮ ö»®ҠӰ ǮѕǮ 

K°ĔѺςϋϊž χυψϋφτшωψϋ ψχσχχσωшτφϊ ςшυχ τшφ 

K°ĔѺσςς χυψυωςшφτς ψχτςφχϋшψϊς ςшχς υшυ 

K°ĔѺσςτ χυϋϋςτшωφς ψχττϊστшσψς ςшχς τшϊ 

K°ĔѺσςφ χφςφϋϋшσχς ψχτχωυφшσφς ςшυσ ϊшχ 

K°ĔѺσςψ χφττωσшςςς ψχτψϋςϊшχϊς ςшττ ψшψ 

 

ANNEX C. METAL RESULTS FOR THE BENTHIC SUBTIDAL SURVEY 
éȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ ȠȨƩǰǎƚ ®ƩȠƚȽȠɛ :žơǮǎȽǮ :ǉȠǺǮǎȽǮ :ǺȝȝƩȠ °ǎƚǢƩǥ ¤Ʃžơ ĥǎǰƚ 

ýǰǎȵ   ǮǂѕǢǂ ǮǂѕǢǂ ǮǂѕǢǂ ǮǂѕǢǂ ǮǂѕǢǂ ǮǂѕǢǂ ǮǂѕǢǂ ǮǂѕǢǂ 

®éҠ ¤σ   τς ςшτχ ςшφ φς φς τς χς συς 

®éҠ ¤τ   ως σшχ φ υως υςς σχς φςς ψςς 

:éàcҠöK¤   ωшτφ ςшσυ ςшω χτшυ σϊшω Ѳ υςшτ στφ 

:éàcҠÞK¤   φσшψ ςшω φшτ σψς σςϊ Ѳ σστ τωσ 

K°ĔѺςςσ φϋφτϊψшφφς ψφϊψφψτшχϊς φ ςшςσ ςшςχ σψшψ τшτ φшυ ψшυ σσ 

K°ĔѺςςχ χςτσϊτшυψς ψφϊωψψσшϊϊς υшϊ ςшςσ ςшςϊ υшχ σшυ τшφ υшω ψшω 

K°ĔѺςσσ χσφσωτшωϊς ψφϊϊτςυшφυς υшχ ςшςσ ςшςω υшϋ σшτ τшχ υшφ ψшυ 

K°ĔѺςσυ χσωϊτψшσφς ψφϊϋωωφшψυς ψшψ ςшςσ ςшσ φ σшχ τшψ υшϊ ωшυ 

K°ĔѺςσχž χττςχτшσυϋ ψφϋςςφςшϊφψ ωшσ ςшςσ ςшςϊ σχшυ τшϋ φшτ ωшυ σσшω 
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éȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ ȠȨƩǰǎƚ ®ƩȠƚȽȠɛ :žơǮǎȽǮ :ǉȠǺǮǎȽǮ :ǺȝȝƩȠ °ǎƚǢƩǥ ¤Ʃžơ ĥǎǰƚ 

K°ĔѺςσω χτχψψχшτσς ψφϋσςψϊшωσς υшϋ ςшςσ ςшςψ σχшφ τшϊ φшϋ ψшυ στшω 

K°ĔѺςσϋ χτωϊϊφшτψς ψφϋφσυχшυψς φ ςшςσ ςшςω σχшυ υшσ χшϋ ψшω σφшσ 

K°ĔѺςτυ χυσφψυшϋςς ψχςστϊφшϋϋς υшφ ςшςσ ςшςχ σφшτ τшχ φшφ ψ σσшτ 

K°ĔѺςτχ χυυτχωшχως ψχςφϊψσшσχς φ ςшςσ ςшσσ σψшω υшχ ψшυ ωшχ σχ 

K°ĔѺςτω χυχςχσшυψς ψχςϊφφχшςςς φшυ ςшςσ ςшσυ σχшϋ υшχ φшϋ ϊшτ σχшψ 

K°ĔѺςτϋ χυψϊφσшϊχς ψχστςττшϋςς χшϋ ςшςσ ςшσ σχшϊ τшχ φшτ ϊшχ στшτ 

K°ĔѺςυσž χυϊψυσшφσυ ψχσχυχωшςσς ψшχ ςшςσ ςшσσ σψшχ τшφ φшψ ϋшχ σσшϋ 

K°ĔѺςυυ χυϊωςωшχχς ψχσψϋτςшϋως ψшφ ςшςσ ςшσσ συшϋ τшτ φшυ ωшϋ σσшψ 

K°ĔѺςυχ χφφχϊϊшψςς ψχσχωυυшψφς ωшϋ ςшςσ ςшτ υχшψ σς σϊшσ σφшτ φχшϋ 

K°ĔѺςυω χχςφωςшσσς ψχσφχυφшϊςς ωшφ ςшςσ ςшσ σχшϋ τшϊ φшχ ϋшυ σχ 

K°ĔѺςυϋ χχττφςшϋϊς ψχσχψϋυшυχς χ ςшςσ ςшσφ σψшψ υшτ χшτ ϊшχ σχшσ 

K°ĔѺςφσ χφψυχψшϊχς ψχσψϋςϋшϊχς χшσ ςшςσ ςшσ συшω τшυ φшυ ψшϊ σςшχ 

K°ĔѺςφυ χφςφωψшϋϋς ψχσϊςϋφшφϋς ϊшτ ςшςσ ςшςϋ συшϊ τшω φ ϋшϊ στшχ 

K°ĔѺςφχ χυϋυςϋшσϋς ψχσϋϊψυшσχς ϋшχ ςшςσ ςшσσ σχшσ τшψ φшχ σςшυ συшτ 

K°ĔѺςφω χφχσϊψшτυς ψχσϊψχψшυψς χшϋ ςшςσ ςшστ σω υшχ ψшφ ωшϊ σχшυ 

K°ĔѺςφϋ χχσςψψшϋως ψχσωφψχшτϊς φшϊ ςшςσ ςшσ συшχ τшχ φшφ ωшφ στшσ 

K°ĔѺςχσ χχτϊυψшςτς ψχσϊψφφшχςς φшτ ςшςσ ςшσ συшτ τшτ υшϋ ωшτ σςшω 

K°ĔѺςχυ χφψϋχψшυϊς ψχσϋϊυϋшψϊς χшφ ςшςσ ςшσσ συшσ τшτ υшϊ ψшω σσшσ 

K°ĔѺςχχ χφσςϊςшψσς ψχτσςυψшϋϋς ϋшσ ςшςσ ςшςω στшϊ τшψ υшϊ σςшςφ σσшυ 

K°ĔѺςχω χφχωϊψшσςς ψχτσψςψшφσς ψ ςшςσ ςшσσ στшχ τ υшχ ωшυ ϋшτ 

K°ĔѺςχϋ χφφςυϊшσϊς ψχτϊςϋςшχϋς στшτ ςшςσ ςшσχ σχшσ τшψ φ σςшσ στшσ 

K°ĔѺςψσ χυϋϋτχшωϊς ψχυςφχσшϊψς ϋшω ςшςσ ςшσω σωшτ τшϋ ςшςσ σς συшψ 

K°ĔѺςψυ χφχϊςφшυψς ψχτϋτψψшψυς σςшω ςшςσ ςшσυ σχшψ τшυ υшϊ ϋшσ σςшυ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 
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K°ĔѺςψχ χφωχωψшωχς ψχυςφτυшσϊς ϊшϊ ςшςσ ςшςϋ σςшω τшφ υшτ ω ϋ 

K°ĔѺςψω χφσψϋχшψςς ψχυσψτψшςχς ωшω ςшςσ ςшστ σσшφ τшτ υшχ ωшω ϋшω 

K°ĔѺςψϋ χφςχτφшσφς ψχυυυϋφшτϋς ωшϋ ςшςσ ςшστ στшψ σшϋ υшσ ωшφ ϊшψ 

K°ĔѺςωσ χφψφςϋшτφς ψχυτσϊϋшωτς συшχ ςшςσ ςшσφ σφшσ τшτ υшψ ϊшυ σςшω 

K°ĔѺςωυž χχσυψςшφστ ψχυτωψϋшσχς συшσ ςшςσ ςшσφ σςшυ τшφ υшϊ ψшψ σςшφ 

K°ĔѺςωχ χφχτυτшτχς ψχυυϋχψшχςς στшσ ςшςσ ςшσυ σχ τшυ υшϋ ωшυ σσ 

K°ĔѺςωω χφφςχϋшωχς ψχυχωυςшφως σφшω ςшςσ ςшσψ στшσ τ υшψ ωшϊ ϋшυ 

K°ĔѺςωϋ χφϋϋυϊшϋϊς ψχυφχυσшτως συшσ σςшφ ςшσφ σσшω τшσ υшυ ψшϋ σςшφ 

K°ĔѺςϊσ χφχϊτϋшυϊς ψχυψϋςψшψυς σφшσ ςшςσ ςшσω συшω τ υшψ ωшφ σςшϋ 

K°ĔѺςϊυž χχστϋςшςωϋ ψχυφϊϊτшςϋϊ στшυ ςшςσ ςшσφ σςшσ σшϊ υшυ ψ ϊшσ 

K°ĔѺςϊχ χχχσφωшςφς ψχσχσσχшσσς χшϋ ςшςσ ςшσυ σψ τшϊ χ ωшτ συшχ 

K°ĔѺςϊω χφχτφϋшττς ψχτψχτςшϋχς σσшχ ςшςσ ςшσχ σψшυ τшφ υшϋ ϋшσ στшφ 

K°ĔѺςϊϋ χφφψςϋшϊτς ψχτυυωυшφςς ϋшψ ςшςσ ςшστ σψшχ τшψ φшφ ϊшϊ σχшφ 

K°ĔѺςϋψ χυχσωχшϋτς ψχσφχϋςшςϊς ψшϊ ςшςσ ςшςϊ σϊшφ φшϊ φшϊ ϋшϋ συшυ 

K°ĔѺςϋϊž χυψϋφτшωψϋ ψχσχχσωшτφϊ ψшσ ςшςσ ςшςψ στшϊ σшϊ υшτ ωшφ ϊшυ 

K°ĔѺσςς χυψυωςшφτς ψχτςφχϋшψϊς ϊшψ ςшςσ ςшσ σχшψ τшσ φшψ ϊшφ σσшυ 

K°ĔѺσςτ χυϋϋςτшωφς ψχττϊστшσψς ϊшϋ ςшςσ ςшσ σφшσ τшϊ χ σςшσ στшφ 

K°ĔѺσςφ χφςφϋϋшσχς ψχτχωυφшσφς συшυ ςшςσ ςшσφ σϊшχ τшψ φшυ σςшσ συшϋ 

K°ĔѺσςψ χφττωσшςςς ψχτψϋςϊшχϊς στшω ςшςσ ςшσφ σϊшυ τшψ φшσ ϋшϊ στшυ 
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öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσσϋ 
 

ANNEX D. PCB RESULTS FOR THE BENTHIC SUBTIDAL SURVEY 
éȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ Þ:9τϊ Þ:9χτ Þ:9σςσ Þ:9σσϊ Þ:9συϊ Þ:9σχυ Þ:9σϊς öǺȵžǥҠo:KéѲωҠ

Þ:9Ȩ 

ýǰǎȵȨ   ǰǂѕǂ ǰǂѕǂ ǰǂѕǂ ǰǂѕǂ ǰǂѕǂ ǰǂѕǂ ǰǂѕǂ ǰǂѕǂ 

®éҠ ¤σ   Ѳ Ѳ Ѳ Ѳ Ѳ Ѳ Ѳ σς 

®éҠ ¤τ   Ѳ Ѳ Ѳ Ѳ Ѳ Ѳ Ѳ σςςς 

K°ĔѺςςσ φϋφτϊψшφφς ψφϊψφψτшχϊς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςςχ χςτσϊτшυψς ψφϊωψψσшϊϊς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςσσ χσφσωτшωϊς ψφϊϊτςυшφυς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςσυ χσωϊτψшσφς ψφϊϋωωφшψυς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςσχž χττςχτшσυϋ ψφϋςςφςшϊφψ ςшςϋ ςшσχ ςшσϋ ςшσχ ςшττ ςшτψ ςшσχ σшτσ 

K°ĔѺςσω χτχψψχшτσς ψφϋσςψϊшωσς ςшσσ ςшσσ ςшςϋ ςшςϋ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ ςшφ 

K°ĔѺςσϋ χτωϊϊφшτψς ψφϋφσυχшυψς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςτυ χυσφψυшϋςς ψχςστϊφшϋϋς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςτχ χυυτχωшχως ψχςφϊψσшσχς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςτω χυχςχσшυψς ψχςϊφφχшςςς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ ςшςϋ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςτϋ χυψϊφσшϊχς ψχστςττшϋςς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςυσž χυϊψυσшφσυ ψχσχυχωшςσς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 
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Þ:9Ȩ 

K°ĔѺςυυ χυϊωςωшχχς ψχσψϋτςшϋως Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςυχ χφφχϊϊшψςς ψχσχωυυшψφς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςυω χχςφωςшσσς ψχσφχυφшϊςς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςυϋ χχττφςшϋϊς ψχσχψϋυшυχς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςφσ χφψυχψшϊχς ψχσψϋςϋшϊχς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςφυ χφςφωψшϋϋς ψχσϊςϋφшφϋς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςφχ χυϋυςϋшσϋς ψχσϋϊψυшσχς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςφω χφχσϊψшτυς ψχσϊψχψшυψς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςφϋ χχσςψψшϋως ψχσωφψχшτϊς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςχσ χχτϊυψшςτς ψχσϊψφφшχςς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςχυ χφψϋχψшυϊς ψχσϋϊυϋшψϊς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςχχ χφσςϊςшψσς ψχτσςυψшϋϋς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςχω χφχωϊψшσςς ψχτσψςψшφσς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠστσ 
 

éȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ Þ:9τϊ Þ:9χτ Þ:9σςσ Þ:9σσϊ Þ:9συϊ Þ:9σχυ Þ:9σϊς öǺȵžǥҠo:KéѲωҠ
Þ:9Ȩ 

K°ĔѺςχϋ χφφςυϊшσϊς ψχτϊςϋςшχϋς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςψσ χυϋϋτχшωϊς ψχυςφχσшϊψς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςψυ χφχϊςφшυψς ψχτϋτψψшψυς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςψχ χφωχωψшωχς ψχυςφτυшσϊς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςψω χφσψϋχшψςς ψχυσψτψшςχς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςψϋ χφςχτφшσφς ψχυυυϋφшτϋς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςωσ χφψφςϋшτφς ψχυτσϊϋшωτς ςшσς ςшσχ ςшυτ ςшφς ςшχτ ςшυσ ςшυψ τшσψ 

K°ĔѺςωυž χχσυψςшφστ ψχυτωψϋшσχς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςωχ χφχτυτшτχς ψχυυϋχψшχςς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςωω χφφςχϋшωχς ψχυχωυςшφως Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςωϋ χφϋϋυϊшϋϊς ψχυφχυσшτως Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςϊσ χφχϊτϋшυϊς ψχυψϋςψшψυς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςϊυž χχστϋςшςωϋ ψχυφϊϊτшςϋϊ Ӟςшςϊ Ӟςшςϊ ςшφϊ ςшϊτ ςшφϊ ςшχσ ςшψχ τшϋφ 

K°ĔѺςϊχ χχχσφωшςφς ψχσχσσχшσσς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 



ɛȠƩҠ»ʪȨǉǺȠƩҠĕǎǰơҠbžȠǮщҠ»ʪȨǉǺȠƩҠKo ҠáƩȝǺȠȵ 
ĔǺǥȽǮƩҠυщҠöƩƚǉǰǎƚžǥҠ ȝȝƩǰơǎɚҠϊшσъҠ9ƩǰȵǉǎƚҠ 
KƚǺǥǺǂɛҠöƩƚǉǰǎƚžǥҠáƩȝǺȠȵ 

öĕÞѲ ěáѲáÞéѲ»bKѲáÞöѲςςςσφ   ÞžǂƩҠσττ 
 

éȵžȵǎǺǰ KžȨȵǎǰǂ °ǺȠȵǉǎǰǂ Þ:9τϊ Þ:9χτ Þ:9σςσ Þ:9σσϊ Þ:9συϊ Þ:9σχυ Þ:9σϊς öǺȵžǥҠo:KéѲωҠ
Þ:9Ȩ 

K°ĔѺςϊω χφχτφϋшττς ψχτψχτςшϋχς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςϊϋ χφφψςϋшϊτς ψχτυυωυшφςς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςϋψ χυχσωχшϋτς ψχσφχϋςшςϊς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺςϋϊž χυψϋφτшωψϋ ψχσχχσωшτφϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺσςς χυψυωςшφτς ψχτςφχϋшψϊς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺσςτ χυϋϋςτшωφς ψχττϊστшσψς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺσςφ χφςφϋϋшσχς ψχτχωυφшσφς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 

K°ĔѺσςψ χφττωσшςςς ψχτψϋςϊшχϊς Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ Ӟςшςϊ °ǺȵҠ
àȽžǰȵǎʭžƙǥƩ 


























































































































































