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!ōǎǘǊŀŎǘ 
LƴǘǊƻŘǳŎǘƛƻƴΥ ¢ƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ǎǘǳŘȅ ǿŜǊŜ ǘƻ ǎŜŜƪ ŦƻǊ ƻǾŜǊŀƭƭ Ǌŀǘƛƻ όhwύ ŀƴŘ ŀƴǘŜǊƛƻǊ Ǌŀǘƛƻ ό!wύ ǇŀǘƛŜƴǘǎ 
Řŀǘŀ ƛƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŀƴŘ !ƴƎƭŜΩǎ ƳŀƭƻŎŎƭǳǎƛƻƴ ǎǘǳŘƛŜǎΣ ŀƴŘ ǘƻ ŀǎǎŜǎǎ ƛŦ ǎǳŎƘ ǊŜǎǳƭǘǎ ǎǳǇǇƻǊǘ .ƻƭǘƻƴΩǎ 
ǎǘŀƴŘŀǊŘǎ ŀǎ ƎŜƴŜǊŀƭ ǊŜŦŜǊŜƴŎŜǎΦ 
aŜǘƘƻŘǎΥ tǳōƳŜŘΣ aŜŘƭƛƴŜΣ /9b¢w![ ŀƴŘ {ŎƘƻƭŀǊ ŘŀǘŀōŀǎŜǎ ǿŜǊŜ ǎŜŀǊŎƘŜŘ ǳǇ ǘƻ CŜōǊǳŀǊȅ нлму 
ό/w5пнлмулуупоуύΦ DǊŀȅ ƭƛǘŜǊŀǘǳǊŜ ǿŀǎ ŜȄǇƭƻǊŜŘ ǘƘǊƻǳƎƘ hǇŜƴDǊŀȅΦ bƻƴπǊŀƴŘƻƳƛȊŜŘ ŎƭƛƴƛŎŀƭ ǎǘǳŘƛŜǎΣ 
ǇǳōƭƛǎƘŜŘ ƛƴ 9ƴƎƭƛǎƘ ŀƴŘ ŀǎǎŜǎǎƛƴƎ .ƻƭǘƻƴΩǎ hw ŀƴŘ !w ƛƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŀƴŘ !ƴƎƭŜΩǎ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎ 
ό/ƭŀǎǎ LΣ /ƭŀǎǎ LLΣ /ƭŀǎǎ LL ŘƛǾƛǎƛƻƴ мΣ /ƭŀǎǎ н ŘƛǾƛǎƛƻƴ нΣ /ƭŀǎǎ LLLύ ǇŀǘƛŜƴǘǎ ǿŜǊŜ ƛƴŎƭǳŘŜŘΦ hw ŀƴŘ !w ƳŜŀƴǎ ŀƴŘ 
ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴǎ ό{5ύ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘΦ tƻǘŜƴǘƛŀƭ ŎƻǾŀǊƛŀǘŜǎ όǎǘǳŘȅ ŘŜǎƛƎƴΣ ǇǳōƭƛŎŀǘƛƻƴ ȅŜŀǊΣ ŎƻǳƴǘǊȅ ǿƘŜǊŜ 
ǘƘŜ ǎǘǳŘȅ ǿŀǎ ŎƻƴŘǳŎǘŜŘΣ ƴǳƳōŜǊ ƻŦ ŎŀǎŜǎΣ ƎŜƴŘŜǊΣ ƳŜǎƛƻŘƛǎǘŀƭ ƳŜŀǎǳǊŜƳŜƴǘ ƳŜǘƘƻŘΣ ŀƴŘ ŎŀƭƛōǊŀǘƛƻƴ 
ƳŜǘƘƻŘύ ǿŜǊŜ ŀƭǎƻ ŜȄǘǊŀŎǘŜŘΦ ¢ƘŜ bŀǘƛƻƴŀƭ IŜŀƭǘƘ IŜŀǊǘ [ǳƴƎΣ ŀƴŘ .ƭƻƻŘ LƴǎǘƛǘǳǘŜΩǎ vǳŀƭƛǘȅ !ǎǎŜǎǎƳŜƴǘ ¢ƻƻƭ 
ŦƻǊ hōǎŜǊǾŀǘƛƻƴŀƭ /ƻƘƻǊǘ ŀƴŘ /Ǌƻǎǎπ{ŜŎǘƛƻƴŀƭ {ǘǳŘƛŜǎ ǿŀǎ ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ ŜŀŎƘ ƛƴŎƭǳŘŜŘ ǎǘǳŘƛŜǎ ǉǳŀƭƛǘȅΦ 
tŀƛǊǿƛǎŜ wŀƴŘƻƳπ9ŦŦŜŎǘǎ ŀƴŘ aǳƭǘƛƭŜǾŜƭ .ŀȅŜǎƛŀƴ bŜǘǿƻǊƪ aŜǘŀπ!ƴŀƭȅǎŜǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ǎȅƴǘƘŜǎƛȊŜ ŀǾŀƛƭŀōƭŜ 
ŘŀǘŀΦ 
wŜǎǳƭǘǎΥ CƛŦǘȅπǘǿƻ ƻōǎŜǊǾŀǘƛƻƴŀƭ ǎǘǳŘƛŜǎ ǿŜǊŜ ƛƴŎƭǳŘŜŘ όуутн ǇŀǊǘƛŎƛǇŀƴǘǎΤ ƳŀƭŜκŦŜƳŀƭŜǎ нстпκонтнΤ мс ǎǘǳŘƛŜǎ 
ƭŀŎƪŜŘ ƎŜƴŘŜǊ ƛƴŦƻǊƳŀǘƛƻƴύΦ CƻǊ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴΣ Ǝƭƻōŀƭ ǇƻƻƭŜŘ ŜǎǘƛƳŀǘŜǎ ŦƻǊ hw ŀƴŘ !w ƳŜŀƴǎ ǿŜǊŜ фмΦтп҈ 
όфр҈ /LΥ фмΦотπфнΦмлύ ŀƴŘ туΦнп҈ όфр҈ /LΥ ттΦурπтуΦсоύΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ²Ŝ ŎƻǳƭŘ ƛŘŜƴǘƛŦȅ ƻƴ !ƴƎƭŜΩǎ /ƭŀǎǎ LLL 
ǇŀǘƛŜƴǘǎ ƳŜŀƴƛƴƎŦǳƭ hw ŀƴŘ !w ƳŜŀƴ ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ όлΦуфΣ фр҈ ŎǊŜŘƛōƭŜ ƛƴǘŜǊǾŀƭ ώ/ǊLϐΣ лΦссπ
мΦмнΣ ŀƴŘ лΦссΣ фр҈ /ǊLΣ лΦоуπлΦфпΣ ǊŜǎǇŜŎǘƛǾŜƭȅύΣ ǿƘƛƭŜ ƻƴ /ƭŀǎǎ L ǇŀǘƛŜƴǘǎ ǿŜ ŦƻǳƴŘ ŀ ƳŜŀƴƛƴƎŦǳƭ ƳŜŀƴ 
ŘŜǾƛŀǘƛƻƴ ŦǊƻƳ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ƻƴƭȅ ŦƻǊ hw όлΦнрΣ фр҈ /ǊLΣ лΦлоπлΦптύΦ /ƻƴŎŜǊƴƛƴƎ ƎŜƴŘŜǊ ƛƳǇŀŎǘΣ ƳŀƭŜ 
ǇŀǘƛŜƴǘǎ ǇǊŜǎŜƴǘŜŘ ƘƛƎƘŜǊ hw όлΦолΣ фр҈ /L лΦллπлΦрфύ ŀƴŘ !w όлΦпмΣ фр҈ /L лΦллπлΦуоύ ƳŜŀƴ ǾŀƭǳŜǎ ǘƘŀƴ 
ŦŜƳŀƭŜǎ ƛƴ /ƭŀǎǎ LΦ 
/ƻƴŎƭǳǎƛƻƴǎΥ ¢ƘŜ ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ Ǝƭƻōŀƭ ǇƻƻƭŜŘ hw ŀƴŘ !w ƳŜŀƴ ǾŀƭǳŜǎ ŦƻǊ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ǇŀǘƛŜƴǘǎ ŀǊŜ 
ǎƭƛƎƘǘƭȅ ŀōƻǾŜ .ƻƭǘƻƴΩǎ ƻǊƛƎƛƴŀƭ ǾŀƭǳŜǎΦ /ƭŀǎǎ LΣ ŦƻǊ hw ƳŜŀƴ ǾŀƭǳŜǎΣ ŀƴŘ /ƭŀǎǎ LLLΣ ŦƻǊ ōƻǘƘ hw ŀƴŘ !wΣ ŀǊŜ 
ǇǊƻǇƻǊǘƛƻƴŀƭƭȅ ƭŀǊƎŜǊ ǘƘŀƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ǇŀǘƛŜƴǘǎΦ DŜƴŘŜǊ ƘŀŘ ŀƭƳƻǎǘ ƴƻ ƛƳǇŀŎǘ ƻƴ ǘŜŜǘƘ ƳŜǎƛƻŘƛǎǘŀƭ 
ǇǊƻǇƻǊǘƛƻƴΦ  

YŜȅǿƻǊŘǎΥ ¢ƻƻǘƘ ǎƛȊŜΤ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅΤ .ƻƭǘƻƴ ǊŀǘƛƻǎΤ aŜǘŀπŀƴŀƭȅǎƛǎΤ {ȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ 
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LƴǘǊƻŘǳŎǘƛƻƴ 

!ǎ ƻƴŎŜ ƳŜƴǘƛƻƴŜŘΣ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ōŀƭŀƴŎŜ ƻŦ ƳŜǎƛƻŘƛǎǘŀƭ ǘƻƻǘƘ ǿƛŘǘƘǎ ōŜǘǿŜŜƴ ƳŀȄƛƭƭŀǊȅ ŀƴŘ ƳŀƴŘƛōǳƭŀǊ 
ŀǊŎƘŜǎ ŀƭƭƻǿǎ ŦƻǊ ŀ ǇǊƻǇŜǊ ƛƴǘŜǊŘƛƎƛǘŀǘƛƻƴΣ ƻǾŜǊōƛǘŜΣ ŀƴŘ ƻǾŜǊƧŜǘ ƛƴ ŀ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴΣ ǿƛǘƘ ǘƘŜ ōŜǎǘ ǇƻǎǎƛōƭŜ 
ŜǎǘƘŜǘƛŎ ŀƴŘ ŦǳƴŎǘƛƻƴ όмύΦ /ǳǊǊŜƴǘƭȅΣ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ƳŜǎƛƻŘƛǎǘŀƭ ƳƻǾŜƳŜƴǘ Ǌƻƻǘǎ ŎƭƛƴƛŎŀƭ ǇǊŀŎǘƛŎŜ ŦǊƻƳ 
ŎƻƴǾŜƴǘƛƻƴŀƭ ǘǊŜŀǘƳŜƴǘ ǘƻ ƻǊǘƘƻŘƻƴǘƛŎ ŀƭƛƎƴŜǊǎ ŎƻƴŎŜǇǘ ŀƴŘ Ƙŀǎ ŀƭƭǳǊŜŘ ŎƭƛƴƛŎŀƭ ƛƴǘŜǊŜǎǘΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ 
ŀƴǘŜǊƻǇƻǎǘŜǊƛƻǊ ƳŀƭƻŎŎƭǳǎƛƻƴǎ ŎƻǊǊŜŎǘƛƻƴ όнΣоύΦ  

¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ŀ ǇǊƻǇƻǊǘƛƻƴŀƭ ōŀƭŀƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ƳŜǎƛƻŘƛǎǘŀƭ ǎǳƳǎ ƻŦ ƳŀȄƛƭƭŀǊȅ ŀƴŘ ƳŀƴŘƛōǳƭŀǊ ǘŜŜǘƘ Ƴŀȅ 
ƘŀǾŜ ƘŀŘ ƛǘǎ ƻǊƛƎƛƴǎ ƛƴ ǘƘŜ ƎŜƻƳŜǘǊƛŎ ǘƘŜƻǊƛŜǎ ƻŦ ŘŜƴǘŀƭ ŀǊǘƛŎǳƭŀǘƛƻƴ ǇǊŜǾƛƻǳǎƭȅ ǇǊƻǇƻǎŜŘΦ Lƴ муффΣ .ƻƴǿƛƭƭ όпύ 
ŀǘǘŜƳǇǘŜŘ ǘƻ ŘŜǾŜƭƻǇ ŀ ƎŜƻƳŜǘǊƛŎ ǘƘŜƻǊȅ ƻŦ ƻŎŎƭǳǎƛƻƴΣ ǎǘŀǘƛƴƎ ǘƘŀǘ άbŀǘǳǊŜ ƭŜŦǘ ǘƻ ƘŜǊǎŜƭŦΣ ŀƭǿŀȅǎ ōǊƛƴƎǎ 
ǇǊƻǇƻǎƛǘƛƻƴΧ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴǎ ƻŦ ǳǇǇŜǊ ǘŜŜǘƘ ǘƻ ǘƘŜ ƭƻǿŜǊ ǘŜŜǘƘ ŀǊŜ ŀǎ ŜȄŀŎǘ ŀǎ ŀƴȅέΦ ¢Ƙƛǎ ƴŀǘǳǊŜ ǘƘŜƻǊȅ ǿŀǎ 
ǇŜǊǾŀǎƛǾŜ ƛƴ ŜŀǊƭȅ ƻǊǘƘƻŘƻƴǘƛŎǎ ŀƴŘ ǿŀǎ ǎŜŜƴ ƛƴ ǘƘŜ ǎǘǊƛŎǘ ƴƻƴπŜȄǘǊŀŎǘƛƻƴ ǇŜǊƛƻŘ ǎǘŀǊǘŜŘ ōȅ 9ŘǿŀǊŘ !ƴƎƭŜΦ 
CƛǊƳƭȅΣ ǘƘŜ ƳŜǎƛƻŘƛǎǘŀƭ ǿƛŘǘƘǎ ƻŦ ǘŜŜǘƘ ǿŜǊŜ ƛƴƛǘƛŀƭƭȅ ƛƴǾŜǎǘƛƎŀǘŜŘ ōȅ .ƭŀŎƪ όрύΦ IƛǎǘƻǊƛŎŀƭƭȅΣ ¸ƻǳƴƎ όсύ ǿŀǎ ǘƘŜ 
ŦƛǊǎǘ ǘƻ ŘŜǾƻǘŜ ŀǘǘŜƴǘƛƻƴ ǘƻ ƛƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǿƛŘǘƘ Ǌŀǘƛƻ ƛƴ ƻŎŎƭǳǎƛƻƴΣ ŀƴŘΣ ǘƘŜǊŜŀŦǘŜǊΣ DƛƭǇŀǘǊƛŎ όтύ ŦƻǳƴŘ 
ǘƘŀǘ ǘƘŜ ǳǇǇŜǊ ŀǊŎƘ ǿŀǎ у ǘƻ мн ƳƛƭƭƛƳŜǘŜǊǎ ǿƛŘŜǊ ǘƘŀƴ ǘƘŜ ƭƻǿŜǊ ŀǊŎƘΦ hǾŜǊ ǘƘŜ ȅŜŀǊǎΣ ǘƻ ŀŎŎƻǳƴǘ ŀƴŘ ŀǿŀǊŜ 
ǘƘƛǎ ǇǊƻǇƻǊǘƛƻƴΣ ǎŜǾŜǊŀƭ ƳŜǘƘƻŘǎ ƘŀǾŜ ōŜŜƴ ǇǊƻǇƻǎŜŘ ǘƻ ŀǎǎŜǎǎ ƛƴǘŜǊŀǊŎƘ ǘƻƻǘƘ ǎƛȊŜ ǊŜƭŀǘƛƻƴǎƘƛǇ όмΣуςммύΣ ōǳǘ 
.ƻƭǘƻƴΩǎ Ǌŀǘƛƻǎ ƘŀǾŜ ōŜŎƻƳŜ ǿƛŘŜƭȅ ŀǇǇƭƛŜŘ ƛƴ ƻǊǘƘƻŘƻƴǘƛŎǎΩ ǊŜǎŜŀǊŎƘΦ  

Lƴ ǘƘƛǎ ǊŜƎŀǊŘǎΣ ǘƘŜ ƻǾŜǊŀƭƭ Ǌŀǘƛƻ όhwύ ƛǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻōǘŀƛƴŜŘ ōȅ ǎǳƳƳƛƴƎ ǘƘŜ ǿƛŘǘƘǎ ƻŦ ǘƘŜ мн ƳŀƴŘƛōǳƭŀǊ 
ǘŜŜǘƘ ŘƛǾƛŘŜŘ ōȅ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ ǿƛŘǘƘǎ ƻŦ ǘƘŜ мн ƳŀȄƛƭƭŀǊȅ ǘŜŜǘƘΦ !ƭǎƻΣ ǘƘŜ ŀƴǘŜǊƛƻǊ Ǌŀǘƛƻ ό!wύ ƛǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ 
ƻōǘŀƛƴŜŘ ōȅ ǎǳƳƳƛƴƎ ǘƘŜ ǿƛŘǘƘǎ ƻŦ ǘƘŜ ǎƛȄ ƳŀƴŘƛōǳƭŀǊ ŀƴǘŜǊƛƻǊ ǘŜŜǘƘ ŘƛǾƛŘŜŘ ōȅ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ ǿƛŘǘƘǎ ƻŦ ǘƘŜ 
ǎƛȄ ƳŀȄƛƭƭŀǊȅ ŀƴǘŜǊƛƻǊ ǘŜŜǘƘ όмΣммύΦ Lƴ ŀǾŜǊŀƎŜΣ hw ǿŜǊŜ ƻŦ фмΦо҈ όҕ мΦфмύ ŀƴŘ !w ǿŜǊŜ ƻŦ ттΦн҈ όҕ мΦсрύΣ 
ǊŜǎǇŜŎǘƛǾŜƭȅΣ ŀƴŘ ǘƘŜǎŜ ǇǊƻƳǇǘƭȅ ōŜŎŀƳŜ ǎǘŀƴŘŀǊŘ ǾŀƭǳŜǎ ƛƴ ǘƘŜ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ƎǳƛŘŀƴŎŜ ƻŦ ƻǊǘƘƻŘƻƴǘƛŎ 
ǘǊŜŀǘƳŜƴǘǎΦ 
hǾŜǊ ǘƛƳŜΣ .ƻƭǘƻƴϥǎ ŀƴŀƭȅǎƛǎ ƘŀǾŜ ǇǊƻǾŜŘ ǘƻ ōŜ ŎƭƛƴƛŎŀƭƭȅ ǳǎŜŦǳƭ ƛƴ ŜȄǘǊŜƳŜ ǘŜŜǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎΦ IƻǿŜǾŜǊΣ 
ǿƛǘƘƻǳǘ ƴŜƎƭŜŎǘƛƴƎ Ƙƛǎ ǾŀƭǳŀōƭŜ ŎƻƴǘǊƛōǳǘƛƻƴΣ ƛǘǎ ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ ŎƻƴŎƭǳǎƛƻƴǎ ǎƘƻǳƭŘ ōŜ ŎŀǊŜŦǳƭƭȅ ŜǾŀƭǳŀǘŜŘΦ 
CƛǊǎǘΣ ǘƘŜǎŜ ǎǘǳŘƛŜǎ ƘŀŘ ŀ ǇƻǘŜƴǘƛŀƭ ǎŜƭŜŎǘƛƻƴ ōƛŀǎ ǎƛƴŎŜ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ǿŀǎ ƴƻǘ ǎǇŜŎƛŦƛŜŘΣ ǇŀǊǘƛŎǳƭŀǊƭȅ 
ŎƻƴŎŜǊƴƛƴƎ ǊŀŎŜǎΣ ŜǘƘƴƛŎƛǘƛŜǎΣ ŀƴŘ ƎŜƴŘŜǊΦ {ŜŎƻƴŘΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ŀǳǘƘƻǊ Ƙŀǎ ǎǘŀǘŜŘ ǘƘŀǘ Ƙƛǎ Ǌŀǘƛƻǎ ǿŜǊŜ ōŀǎŜŘ 
ƻƴ рр ŎŀǎŜǎ άǿƘŜǊŜ ŜȄŎŜƭƭŜƴǘ ƻŎŎƭǳǎƛƻƴǎ ŜȄƛǎǘŜŘέΣ пп ƳƻŘŜƭǎ ǿŜǊŜ ŦǊƻƳ ǇŀǘƛŜƴǘǎ ǿƘƻ ƘŀǾŜ ǳƴŘŜǊƎƻƴŜ 
ƻǊǘƘƻŘƻƴǘƛŎ ǘǊŜŀǘƳŜƴǘΣ ŀƴŘ ƻƴƭȅ мм ǿŜǊŜ ǳƴǘǊŜŀǘŜŘ όмύΦ 

!ŎŎƻǊŘƛƴƎ ǘƻ ƭƛǘŜǊŀǘǳǊŜΣ ǘŜŜǘƘ ǎƛȊŜ ǾŀǊƛŀǘƛƻƴ ƛǎ ŜǘƘƴƛŎπ ŀƴŘ ƎŜƴŘŜǊπǊŜƭŀǘŜŘ όрΣмнςмсύ ǇƻƛƴǘƛƴƎ ƻǳǘ ŀƴ 
ŀƴǘƘǊƻǇƻƭƻƎƛŎŀƭ ǎƛƎƴƛŦƛŎŀƴŎŜ ǿƛǘƘ ƎŜƴŜǘƛŎ ǳƴŘŜǊǇƛƴƴƛƴƎǎ όмтΣмуύΦ CƻǊ ǘƘƛǎ ǊŜŀǎƻƴΣ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ .ƻƭǘƻƴ 
ŀƴŀƭȅǎŜǎ ŀƴŘ ǘƘŜ ǇǊƻǇƻǎŜŘ ǎǘŀƴŘŀǊŘ ǾŀƭǳŜǎ ŦƻǊ ŀ ƘŀǊƳƻƴƛƻǳǎ ŘŜƴǘƛǘƛƻƴ ƳƛƎƘǘ ƴƻǘ ōŜ ǾŀƭƛŘ ŦƻǊ ƻǘƘŜǊ 
ǇƻǇǳƭŀǘƛƻƴǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘƛǎ ǇƻǇǳƭŀǘƛƻƴπōŀǎŜŘ ǾŀǊƛŀǘƛƻƴ Ƙŀǎ ōŜŎŀƳŜ ŀ ǎǳōƧŜŎǘ ƻŦ ƛƴǘŜǊŜǎǘ ŦƻǊ Ƴŀƴȅ ǊŜǎŜŀǊŎƘŜǊǎΣ 
ǿƘƛŎƘ ƭŜŘ ǘƻ ǘƘŜ ŀǘǘŜƳǇǘ ǘƻ ŜǎǘŀōƭƛǎƘ ƴƻǊƳŀǘƛǾŜ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ǊŀŎƛŀƭ ƎǊƻǳǇǎ όмнΣмпΣмфςнмύΦ 

!ƴƻǘƘŜǊ ǊŜƭŜǾŀƴǘ ǉǳŜǎǘƛƻƴ ƛǎ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ŦƻǊ ōƻǘƘ hw ŀƴŘ !w ŀƴŘ ǘƘŜ 
ǾŀǊƛƻǳǎ ǘȅǇŜǎ ƻŦ !ƴƎƭŜΩǎ ƳŀƭƻŎŎƭǳǎƛƻƴΦ !ƭǘƘƻǳƎƘ ǎŜǾŜǊŀƭ ƛƴǾŜǎǘƛƎŀǘƻǊǎ ƘŀǾŜ ŜƳǇƘŀǎƛȊŜŘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ 
ōŜǘǿŜŜƴ .ƻƭǘƻƴ Ǌŀǘƛƻǎ ŘƛǎŎǊŜǇŀƴŎȅ ŀƴŘ ƳŀƭƻŎŎƭǳǎƛƻƴǎ ƛƴ ƳǳƭǘƛǇƭŜ ǇƻǇǳƭŀǘƛƻƴǎ όмпΣннςнсύΣ ǘƘŜǊŜ ƛǎ ƴƻ 
ŎƻƴǎŜƴǎǳǎ ŀōƻǳǘ ƛǘǎ ŎƻǊǊŜƭŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ƳŀƭƻŎŎƭǳǎƛƻƴǎ ŎƭŀǎǎƛŦƛŜŘ ōȅ !ƴƎƭŜΦ   

        
 
hōƧŜŎǘƛǾŜǎ     
bƻ ǎǘǳŘȅ Ƙŀǎ ƛƴǾŜǎǘƛƎŀǘŜŘΣ ƛƴ ŀƴ ŜǾƛŘŜƴŎŜπōŀǎŜŘ ƳŀƴƴŜǊΣ ƴƻǊƳŀǘƛǾŜ ǾŀƭǳŜǎ ŦƻǊ ƳŜǎƛƻŘƛǎǘŀƭ ǇǊƻǇƻǊǘƛƻƴǎ ŦǊƻƳ 
ǎȅǎǘŜƳŀǘƛŎŀƭƭȅ ǊŜǎŜŀǊŎƘŜŘ ǿƻǊƭŘǿƛŘŜ Řŀǘŀ ƛƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŀƴŘ !ƴƎƭŜΩǎ ƳŀƭƻŎŎƭǳǎƛƻƴǎΦ CƻǊ ǘƘŀǘ ǊŜŀǎƻƴΣ ǘƘŜ 
ǇǊƛƳŀǊȅ ŀƛƳ ƻŦ ǘƘƛǎ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ǿŀǎ ǘƻ ǎȅƴǘƘŜǎƛȊŜ Ǝƭƻōŀƭ ŜǎǘƛƳŀǘŜǎ ŦƻǊ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ hw ŀƴŘ !w ƳŜŀƴ 
ǾŀƭǳŜǎΣ ŀƴŘ ǘƻ ŎƻƳǇŀǊŜ ǎǳŎƘ ǾŀƭǳŜǎ ǿƛǘƘ ǘƘƻǎŜ ǇǊƻǇƻǎŜŘ ōȅ .ƻƭǘƻƴΣ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦƻŎǳǎŜŘ ǉǳŜǎǘƛƻƴΥ 
ŀǊŜ ŎǳǊǊŜƴǘ ǎǘŀƴŘŀǊŘǎ Ǝƭƻōŀƭƭȅ ŀǇǇǊƻǇǊƛŀǘŜΚ {ŜŎƻƴŘƭȅΣ ǿŜ ƛƴǘŜƴŘŜŘ ǘƻ ƻōǘŀƛƴ hw ŀƴŘ !w Ǝƭƻōŀƭ ǇƻƻƭŜŘ 
ŜǎǘƛƳŀǘŜǎ ŦƻǊ ŜŀŎƘ ǘȅǇŜ ƻŦ !ƴƎƭŜΩǎ ƳŀƭƻŎŎƭǳǎƛƻƴ ŀƴŘ ŎƻƳǇŀǊŜ ǘƘŜƳ ŀƎŀƛƴǎǘ ǘƘŜ ƻōǘŀƛƴŜŘ ǾŀƭǳŜǎ ŦƻǊ ƴƻǊƳŀƭ 
ƻŎŎƭǳǎƛƻƴ ǳƴŘŜǊ ŀ ƳǳƭǘƛƭŜǾŜƭ ōŀȅŜǎƛŀƴ ƴŜǘǿƻǊƪ ƳŜǘŀπŀƴŀƭȅǎƛǎ ƳƻŘŜƭΦ 
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aŀǘŜǊƛŀƭǎ ŀƴŘ aŜǘƘƻŘǎ 

tǊƻǘƻŎƻƭ ŀƴŘ ǊŜƎƛǎǘǊŀǘƛƻƴ  
¢ƘŜ ǇǊƻǘƻŎƻƭ ŦƻǊ ǘƘƛǎ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ǿŀǎ ƳŀŘŜ ŀ ǇǊƛƻǊƛΣ ŀƎǊŜŜŘ ǳǇƻƴ ōȅ ŀƭƭ ŀǳǘƘƻǊǎ ŀƴŘ ǊŜƎƛǎǘŜǊŜŘ ƛƴ 
twh{t9wh όL5 bǳƳōŜǊΥ /w5пнлмулуупоуύΦ ¢Ƙƛǎ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ /ƻŎƘǊŀƴŜ 
IŀƴŘōƻƻƪ όнтύ ŀƴŘ ǊŜǇƻǊǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ twL{a! ǎǘŀǘŜƳŜƴǘ όtǊŜŦŜǊǊŜŘ wŜǇƻǊǘƛƴƎ LǘŜƳǎ ŦƻǊ {ȅǎǘŜƳŀǘƛŎ 
wŜǾƛŜǿǎ ŀƴŘ aŜǘŀπ!ƴŀƭȅǎŜǎύ όнуύ ό{ǳǇǇƭŜƳŜƴǘ ¢ŀōƭŜ {мύ ŀƴŘ ƛǘǎ ŜȄǘŜƴǎƛƻƴ ŦƻǊ ŀōǎǘǊŀŎǘǎ όнфύΦ  
¢ƘŜǊŜ ǿŜǊŜ ƛƴǾƻƭǾŜŘ ǘǿƻ ǊŜǎŜŀǊŎƘŜǊǎ ŦǊƻƳ ǘƘŜ hǊǘƘƻŘƻƴǘƛŎǎ 5ŜǇŀǊǘƳŜƴǘΣ /ƭƛƴƛŎŀƭ wŜǎŜŀǊŎƘ ¦ƴƛǘΣ /ƛƛ9aΣ 
ώLƴǎǘƛǘǳǘƻ ¦ƴƛǾŜǊǎƛǘłǊƛƻ 9Ǝŀǎ aƻƴƛȊϐΥ ±a ŀƴŘ !5Τ ŀƴŘ ǘƘǊŜŜ ǊŜǎŜŀǊŎƘŜǊǎ ŦǊƻƳ ǘƘŜ /ƭƛƴƛŎŀƭ wŜǎŜŀǊŎƘ ¦ƴƛǘΣ /ƛƛ9aΣ 
ώLƴǎǘƛǘǳǘƻ ¦ƴƛǾŜǊǎƛǘłǊƛƻ 9Ǝŀǎ aƻƴƛȊϐΥ W.Σ ta ŀƴŘ WWaΦ 
      
 
9ƭƛƎƛōƛƭƛǘȅ ŎǊƛǘŜǊƛŀ 
{ǘǳŘƛŜǎ ǿŜǊŜ ŜƭƛƎƛōƭŜ ŦƻǊ ƛƴŎƭǳǎƛƻƴ ōŀǎŜŘ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎǊƛǘŜǊƛŀΥ  
мΦ hōǎŜǊǾŀǘƛƻƴŀƭ ǎǘǳŘƛŜǎ όǊŀƴŘƻƳƛȊŜŘ ŀƴŘ ƴƻƴπǊŀƴŘƻƳƛȊŜŘ ǎǘǳŘȅ ŎƻƘƻǊǘκƭƻƴƎƛǘǳŘƛƴŀƭ ǎǘǳŘȅΣ ŎǊƻǎǎπ
ǎŜŎǘƛƻƴŀƭ ǎǘǳŘȅύΦ 

нΦ 9ƴƎƭƛǎƘ ƭŀƴƎǳŀƎŜ ǎǘǳŘƛŜǎΦ 
оΦ ƘǳƳŀƴ ǎǘǳŘȅ ǇƻǇǳƭŀǘƛƻƴΦ 
пΦ ŘŜǘŜǊƳƛƴŜŘ .ƻƭǘƻƴΩǎ ŀƴŀƭȅǎƛǎ ǿƛǘƘ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴΣ ŀƴŘκƻǊ !ƴƎƭŜΩǎ /ƭŀǎǎ LΣ /ƭŀǎǎ LLΣ /ƭŀǎǎ LL ŘƛǾƛǎƛƻƴ мΣ 
/ƭŀǎǎ LL ŘƛǾƛǎƛƻƴ н ŀƴŘκƻǊ /ƭŀǎǎ LLLΣ ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘƻǳǘ ǇǊŜǾƛƻǳǎ ƻǊǘƘƻŘƻƴǘƛŎ ǘǊŜŀǘƳŜƴǘΦ 

рΦ ŘŜƴǘŀƭ Ŏŀǎǘǎ ƻǊ ŘƛƎƛǘŀƭ ƳƻŘŜƭǎ ǿƛǘƘ ŀƭƭ ǇŜǊƳŀƴŜƴǘ ǘŜŜǘƘ ŦǊƻƳ ǘƘŜ ƳŀȄƛƭƭŀǊȅ ŀƴŘ ƳŀƴŘƛōǳƭŀǊ ǊƛƎƘǘ ŦƛǊǎǘ 
ƳƻƭŀǊ ǘƻ ǘƘŜ ƭŜŦǘ ŦƛǊǎǘ ƳƻƭŀǊ ŎƻƳǇƭŜǘŜƭȅ ŜǊǳǇǘŜŘΣ ǿƛǘƘƻǳǘ ǘƻƻǘƘ ŘŜŦƻǊƳƛǘƛŜǎΣ ƳŜǎƛƻŘƛǎǘŀƭ ǊŜǎǘƻǊŀǘƛƻƴǎΣ 
ŎŀǊƛŜǎ ƻǊ ŀōǊŀǎƛƻƴ ǘƘŀǘ ŎƻǳƭŘ ŀŦŦŜŎǘ ǘƘŜ ǘŜŜǘƘΩǎ ƳŜǎƛƻŘƛǎǘŀƭ ŘƛŀƳŜǘŜǊΦ 

сΦ ¢ƘŜ ǎǘǳŘȅ ƳŜŀǎǳǊŜŘ ǘƘŜ ƭŀǊƎŜǎǘ ƳŜǎƛƻŘƛǎǘŀƭ ǘŜŜǘƘ ŘƛƳŜƴǎƛƻƴ ǘƻ ǘƘŜ ƴŜŀǊŜǎǘ лΦлм ƳƳΣ ǘƘǊƻǳƎƘ ŘƛƎƛǘŀƭ 
ŎŀƭƛǇŜǊ ƻǊ ǎƻŦǘǿŀǊŜΦ 

 
bŀǊǊŀǘƛǾŜ ǊŜǾƛŜǿǎΣ ŎŀǎŜ ǊŜǇƻǊǘǎΣ ŀƴŘ ŎŀǎŜ ǎŜǊƛŜǎ ǎǘǳŘƛŜǎ ǿŜǊŜ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǊŜǾƛŜǿΦ 
 
     
{ŜŀǊŎƘ ǎǘǊŀǘŜƎȅ 
! ǎȅǎǘŜƳŀǘƛŎ ǎŜŀǊŎƘ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ŀƴŘ ǳǇŘŀǘŜŘ ƛƴ CŜōǊǳŀǊȅ нлмуΣ ŎƻǾŜǊƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜƭŜŎǘǊƻƴƛŎ 
ŘŀǘŀōŀǎŜǎΥ tǳōƳŜŘΣ aŜŘƭƛƴŜΣ /9b¢w![ ŀƴŘ {ŎƘƻƭŀǊΦ ¢ƘŜ ǎǘǊŀǘŜƎȅ ǳǎŜŘ ŦƻǊ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎ ǎŜŀǊŎƘ ǿŀǎ ǘƘŜ 
ŦƻƭƭƻǿƛƴƎΥ ώϦ.ƻƭǘƻƴ ǊŀǘƛƻϦhwϦǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅϦhwϦ.ƻƭǘƻƴ ŘƛǎŎǊŜǇŀƴŎȅϦhwϦǘƻƻǘƘπǎƛȊŜ ǊŀǘƛƻǎϦhwϦǘƻƻǘƘπ
ǎƛȊŜ ƳŜŀǎǳǊŜƳŜƴǘϦhwϦ.ƻƭǘƻƴ ŀƴŀƭȅǎƛǎϦϐΦ   
bƻ ƭƛƳƛǘŀǘƛƻƴǎ ǿŜǊŜ ŀǇǇƭƛŜŘ ǊŜƎŀǊŘƛƴƎ ǇǳōƭƛŎŀǘƛƻƴ ȅŜŀǊΦ ¢ƘŜ ǊŜŦŜǊŜƴŎŜ ƭƛǎǘǎ ƻŦ ƛƴŎƭǳŘŜŘ ŀǊǘƛŎƭŜǎ ŀƴŘ ǊŜƭŜǾŀƴǘ 
ǊŜǾƛŜǿǎ ǿŜǊŜ Ƴŀƴǳŀƭƭȅ ǎŜŀǊŎƘŜŘΦ DǊŀȅ ƭƛǘŜǊŀǘǳǊŜ ǿŀǎ ǎŜŀǊŎƘŜŘ ǳǎƛƴƎ ǘƘŜ ƭŀǘǘŜǊ ǎǘǊŀǘŜƎȅ ƛƴ hǇŜƴDǊŀȅΦ !ǳǘƘƻǊǎ 
ǿŜǊŜ ŎƻƴǘŀŎǘŜŘ ǿƘŜƴ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ŀŘŘƛǘƛƻƴŀƭ Řŀǘŀ ƻǊ ŎƭŀǊƛŦƛŎŀǘƛƻƴǎΦ 
 
!ǎǎŜǎǎƳŜƴǘ ƻŦ ±ŀƭƛŘƛǘȅ 
¢ƘŜ ŜƭƛƎƛōƛƭƛǘȅ ƻŦ ŜŀŎƘ ǎǘǳŘȅ ǿŀǎ ŀǎǎŜǎǎŜŘ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ōȅ ǘǿƻ ƛƴǾŜǎǘƛƎŀǘƻǊǎ ό±a ŀƴŘ W.ύΣ ǿƘƻ ǎŎǊŜŜƴŜŘ ǘƘŜ 
ǘƛǘƭŜǎ ŀƴŘκƻǊ ŀōǎǘǊŀŎǘǎ ƻŦ ǊŜǘǊƛŜǾŜŘ ǎǘǳŘƛŜǎΦ LƴŎƭǳǎƛƻƴ ǿŀǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜƭƛƎƛōƛƭƛǘȅ ŎǊƛǘŜǊƛŀΥ 
ǊŀƴŘƻƳƛȊŜŘ ƻǊ ƴƻƴπǊŀƴŘƻƳƛȊŜŘ ǘǊƛŀƭǎ ǿƛǘƘ hw ŀƴŘκƻǊ !w ŘŀǘŀΦ Cƛƴŀƭ ǎŜƭŜŎǘƛƻƴ ƻŦ ǎǘǳŘƛŜǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ōȅ 
ǘƘǊŜŜ ŀǳǘƘƻǊǎ ƛƴŘŜǇŜƴŘŜƴǘƭȅ όW.Σ ±aΣ taύΣ ŀƴŘ ǾŜǊƛŦƛŜŘ ōȅ ŀ ŦƻǳǊǘƘ ŀƴŘ ŦƛŦǘƘ ŀǳǘƘƻǊǎ όWWaΣ !5ύΣ ōȅ ǊŜǾƛŜǿƛƴƎ 
ǘƘŜ Ŧǳƭƭ ǘŜȄǘ ōŀǎŜŘ ƻƴ ƛƴŎƭǳǎƛƻƴ ŎǊƛǘŜǊƛŀ ŀōƻǾŜΦ 5ƛǎŎǳǎǎƛƻƴ ǊŜǎƻƭǾŜŘ ŀƴȅ ŘƛǎŀƎǊŜŜƳŜƴǘǎΦ bƻƴπŦǳƭƭ ǇŀǇŜǊǎΣ ǎǳŎƘ ŀǎ 
ŎƻƴŦŜǊŜƴŎŜ ŀōǎǘǊŀŎǘǎ ŀƴŘ ƭŜǘǘŜǊǎ ǘƻ ŜŘƛǘƻǊǎΣ ǿŜǊŜ ŜȄŎƭǳŘŜŘΦ  
 
5ŀǘŀ ŜȄǘǊŀŎǘƛƻƴ 
5ŀǘŀ ǿŜǊŜ ŜȄǘǊŀŎǘŜŘ ǘƻ ŀ ǇǊŜŘŜŦƛƴŜŘ ǘŀōƭŜΦ ²Ŝ ǳǎŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘΥ ǘƘŜ ŦƛǊǎǘ ŀǳǘƘƻǊΩǎ ƴŀƳŜΣ ǎǘǳŘȅ ŘŜǎƛƎƴΣ 
ǇǳōƭƛŎŀǘƛƻƴ ȅŜŀǊΣ ŎƻǳƴǘǊȅ ŀƴŘ ŎƻƴǘƛƴŜƴǘ ǿƘŜǊŜ ǘƘŜ ǎǘǳŘȅ ǿŀǎ ŎƻƴŘǳŎǘŜŘΣ ƴǳƳōŜǊ ƻŦ ŎŀǎŜǎ ŀƴŘ ǇŀǊǘƛŎƛǇŀƴǘǎΣ 
ƎŜƴŘŜǊΣ ǘƻƻǘƘ ǿƛŘǘƘ ƳŜŀǎǳǊŜƳŜƴǘ ƳŜǘƘƻŘΣ hw ŀƴŘ !w όƳŜŀƴ ŀƴŘ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴύΦ ¢ȅǇŜ ƻŦ ƻŎŎƭǳǎƛƻƴ ǿŀǎ 
ŎƭŀǎǎƛŦƛŜŘ ƛƴǘƻ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴΣ !ƴƎƭŜΩǎ /ƭŀǎǎ LΣ /ƭŀǎǎ LL όŘƛǾƛǎƛƻƴ м ŀƴŘ ŘƛǾƛǎƛƻƴ нύ ƻǊ /ƭŀǎǎ LLLΦ tƻǇǳƭŀǘƛƻƴǎ ǿŜǊŜ 
ŎŀǘŜƎƻǊƛȊŜŘ ƛƴǘƻ ŎƻƴǘƛƴŜƴǘŀƭ ƎǊƻǳǇǎΥ !ŦǊƛŎŀƴΣ !ƳŜǊƛŎŀƴΣ !ǎƛŀ όƛƴŎƭǳŘƛƴƎ WŀǇŀƴŜǎŜ ǇƻǇǳƭŀǘƛƻƴǎ ōŀǎŜŘ ƛƴ IŀǿŀƛƛύΣ 
9ǳǊƻǇŜŀƴΣ ŀƴŘ hŎŜŀƴƛŀΦ ²Ŝ ŜȄǘǊŀŎǘŜŘ .ƻƭǘƻƴ hwΣ !w ƳŜŀƴǎ ŀƴŘ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴǎΣ ŦƻǊ ōƻǘƘ ƎŜƴŘŜǊΣ ƛƴ ŀƭƭ 
ǎŜƭŜŎǘŜŘ ǎǘǳŘƛŜǎ ǇƻǇǳƭŀǘƛƻƴ ǎŀƳǇƭŜǎΦ /ƻƴŎŜǊƴƛƴƎ ŀŘŘƛǘƛƻƴŀƭ ŘŀǘŀκŎƭŀǊƛŦƛŎŀǘƛƻƴǎΣ ǿŜ ǘǊƛŜŘ ǘƻ ŎƻƴǘŀŎǘ 
ŎƻǊǊŜǎǇƻƴŘƛƴƎ ŀǳǘƘƻǊǎ όƻƴ ноǊŘ ƻŦ CŜōǊǳŀǊȅ нлмуύΦ 
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vǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ wƛǎƪ ƻŦ .ƛŀǎ ƛƴ LƴŎƭǳŘŜŘ {ǘǳŘƛŜǎ     
vǳŀƭƛǘȅ !ǎǎŜǎǎƳŜƴǘ ¢ƻƻƭ ŦƻǊ hōǎŜǊǾŀǘƛƻƴŀƭ /ƻƘƻǊǘ ŀƴŘ /Ǌƻǎǎπ{ŜŎǘƛƻƴŀƭ {ǘǳŘƛŜǎ ǎǘŀǘŜƳŜƴǘ ǇǊƻǇƻǎŜŘ ōȅ bŀǘƛƻƴŀƭ 
IŜŀǊǘΣ [ǳƴƎΣ ŀƴŘ .ƭƻƻŘ LƴǎǘƛǘǳǘŜ όbLI[.Lύ ǿŀǎ ǳǎŜŘ ǘƻ ŀǇǇǊŀƛǎŜ ǎǘǳŘȅ ǉǳŀƭƛǘȅ όŦǊƻƳ 
ƘǘǘǇǎΥκκǿǿǿΦƴƘƭōƛΦƴƛƘΦƎƻǾκƘŜŀƭǘƘπǘƻǇƛŎǎκǎǘǳŘȅπǉǳŀƭƛǘȅπŀǎǎŜǎǎƳŜƴǘπǘƻƻƭǎύΦ ¢ƘŜ ŎƘŜŎƪƭƛǎǘ ǿŀǎ ŀŘŀǇǘŜŘ ǎƛƴŎŜ 
ŎǊƛǘŜǊƛŀ тΣ уΣ мл ŀƴŘ мо ŘƛŘ ƴƻǘ ŀǇǇƭȅΦ ¢ƘŜ ǊŜǾƛŜǿŜǊǎ ό±aΣ W.ύ ŘŜǘŜǊƳƛƴŜŘ ŀ Ǝƭƻōŀƭ ǉǳŀƭƛǘȅ ǎŎƻǊŜ ŦƻǊ ŜŀŎƘ ŀǊǘƛŎƭŜΦ 
9ŀŎƘ ƳŜǘƘƻŘƻƭƻƎƛŎ ǉǳŀƭƛǘȅ ŎǊƛǘŜǊƛƻƴ ǿŀǎ ŀǎǎƛƎƴŜŘ ŀ ǇƻƛƴǘΣ ǘƻ ŀ ǘƻǘŀƭ ƳŀȄƛƳǳƳ ƻŦ мл ŀŎƘƛŜǾŀōƭŜ ǇƻƛƴǘǎΦ {ǘǳŘƛŜǎ 
ǊŜŀŎƘƛƴƎ ф ƻǊ мл Ǉƻƛƴǘǎ ǿŜǊŜ ŀǊōƛǘǊŀǊƛƭȅ ŎƻƴǎƛŘŜǊŜŘ ƻŦ ƘƛƎƘ ǉǳŀƭƛǘȅΣ ǎǘǳŘƛŜǎ ǿƛǘƘ т ƻǊ у Ǉƻƛƴǘǎ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ 
ƳŜŘƛǳƳ ǉǳŀƭƛǘȅΣ ŀƴŘ ǎǘǳŘƛŜǎ ǿƛǘƘ с Ǉƻƛƴǘǎ ƻǊ ƭŜǎǎ ŎƻƴǎƛŘŜǊŜŘ ƻŦ ƭƻǿ ƳŜǘƘƻŘƻƭƻƎƛŎ ǉǳŀƭƛǘȅΦ ¢ƻ ōŜ ƛƴŎƭǳŘŜŘΣ 
ŀǊǘƛŎƭŜǎ ƘŀŘ ǘƻ ōŜ ŀǘ ƭŜŀǎǘ ƻŦ ƳŜŘƛǳƳ ǉǳŀƭƛǘȅΦ CǳǊǘƘŜǊƳƻǊŜΣ Řŀǘŀ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǎŜƭŜŎǘŜŘ ǎǘǳŘƛŜǎ ǿŜǊŜ ǎŎǊŜŜƴŜŘ 
ŦƻǊ ǇǊŜŎƛǎƛƻƴ ƛƴŎƻƴǎƛǎǘŜƴŎƛŜǎΣ ǘƻ ǇǊŜǾŜƴǘ ŀƴ ǳƴōŀƭŀƴŎŜŘ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ǎƻƳŜ ǎǘǳŘƛŜǎ Řŀǘŀ ƛƴ ǘƘŜ ƳŜǘŀπŀƴŀƭȅǎƛǎΦ  
 
 
{ǳƳƳŀǊȅ aŜŀǎǳǊŜǎ ϧ {ȅƴǘƘŜǎƛǎ ƻŦ wŜǎǳƭǘǎ 

¢ƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǎȅƴǘƘŜǎƛǎ ƻŦ ǘƘŜ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ hw ŀƴŘ !w ƳŜŀƴ ǾŀƭǳŜǎ ǿŀǎ ŀŎŎƻƳǇƭƛǎƘŜŘ ōȅ ǇŀƛǊǿƛǎŜ 
ǊŀƴŘƻƳ ŜŦŦŜŎǘǎ ƳŜǘŀπŀƴŀƭȅǎƛǎ ǳǎƛƴƎ hǇŜƴaŜǘŀ!ƴŀƭȅǎǘ όнлмсύ нс ǎƻŦǘǿŀǊŜΦ vǳŀƴǘƛǘȅ Lн ǿŀǎ ƳŜŀǎǳǊŜŘ ǘƻ ŀŎŎƻǳƴǘ 
ŦƻǊ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ŘƛǎǇŜǊǎƛƻƴ ƻŦ .ƻƭǘƻƴ Ǌŀǘƛƻǎ ƳŜŀƴ ŜǎǘƛƳŀǘŜǎΣ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ƘƻƳƻƎŜƴŜƛǘȅ ǎǘŀǘƛǎǘƛŎŀƭ 
ǎƛƎƴƛŦƛŎŀƴŎŜ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ˔н ǘŜǎǘ ннΦ CǳƴƴŜƭ Ǉƭƻǘǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ǾƛǎǳŀƭƛȊŜ ŀƴŘ ǉǳŀƴǘƛŦȅ ƳŜǘŀπ
ŀƴŀƭȅǎƛǎ ǇǳōƭƛŎŀǘƛƻƴ ōƛŀǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ƛŦ ŀǇǇǊƻǇǊƛŀǘŜ нуςоо !ƭƭ ǘŜǎǘǎ ǿŜǊŜ ǘǿƻπǘŀƛƭŜŘ ǿƛǘƘ ŀƭǇƘŀ ǎŜǘ ŀǘ лΦлр ŜȄŎŜǇǘ 
ŦƻǊ ƘƻƳƻƎŜƴŜƛǘȅ ǘŜǎǘ ǿƘƻǎŜ ǎƛƎƴƛŦƛŎŀƴŎŜ ƭŜǾŜƭ ŎǳǘƻŦŦ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ лΦмл ŘǳŜ ǘƻ ǘƘŜ ƭƻǿ ǇƻǿŜǊ ƻŦ ǘƘŜ ˔н 
ǘŜǎǘ ǿƛǘƘ ŀ ƭƛƳƛǘŜŘ ŀƳƻǳƴǘ ƻŦ ǎǘǳŘƛŜǎΦ ¦ƴǇŀƛǊŜŘ ȊπǘŜǎǘ ǿŀǎ ǳǎŜŘ ǘƻ ŎƻƳǇŀǊŜ ƻǳǊ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ƳŜŀƴ ǊŜǎǳƭǘǎ 
ǿƛǘƘ .ƻƭǘƻƴ ƻǊƛƎƛƴŀƭ ǾŀƭǳŜǎΣ ǿƛǘƘ ǎƛƎƴƛŦƛŎŀƴŎŜ ƭŜǾŜƭ ǎŜǘ ŀǘ р҈Φ 

Lƴ ŀ ƴǳƳōŜǊ ƻŦ  ŀǊǘƛŎƭŜǎ ннΣоуςпсΣ /ƭŀǎǎ LL ŘƛǾƛǎƛƻƴ м ŀƴŘ ŘƛǾƛǎƛƻƴ н ǎǳƳƳŀǊȅ ǎǘŀǘƛǎǘƛŎǎ ǿŜǊŜ ǇǳōƭƛǎƘŜŘ ǎŜǇŀǊŀǘŜƭȅΣ 
ŀƴŘ ƛǘ ǿŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ŎƻƳōƛƴŜŘ ƳŜŀƴ όȄмнύ ŀƴŘ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ όˋмнύ ŦƻǊ ǘƘŜ ƻǾŜǊŀƭƭ /ƭŀǎǎ LL 
ǘƘǊƻǳƎƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦƻǊƳǳƭŀǎΥ 

 

 
 

{ƛƳƛƭŀǊƭȅΣ ƛƴ aŎ{ǿƛƴŜȅ пм ŀƴŘ bƛŜ пт ǎǘǳŘƛŜǎΣ ƛǘ ǿŀǎ ǇǳōƭƛǎƘŜŘ Řŀǘŀ ŦƻǊ ǎǳǊƎƛŎŀƭ ŀƴŘ ƴƻƴπǎǳǊƎƛŎŀƭ ƛƴ /ƭŀǎǎ LLLΣ ŀƴŘ 
ǿŜ ǳǎŜŘ ǘƘŜ ŀŦƻǊŜƳŜƴǘƛƻƴŜŘ ŦƻǊƳǳƭŀ ǘƻ ŎƻƳōƛƴŜ ǘƘŜ ƳŜŀƴ ŀƴŘ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴΦ 

¢ƻ ŦǳƭŦƛƭƭ ǘƘŜ ǎŜŎƻƴŘ ƻōƧŜŎǘƛǾŜΣ ǿŜ ǿŜǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ŜǎǘƛƳŀǘŜ hw ŀƴŘ !w Ǝƭƻōŀƭ ƳŜŀƴ ƻŦ !ƴƎƭŜΩǎ ƳŀƭƻŎŎƭǳǎƛƻƴ 
ǘȅǇŜǎ ό/ƭŀǎǎ LΣ /ƭŀǎǎ LLΣ /ƭŀǎǎ LL ŘƛǾƛǎƛƻƴ мΣ /ƭŀǎǎ LL ŘƛǾƛǎƛƻƴ н ŀƴŘ /ƭŀǎǎ LLLύ ŀƴŘ ŎƻƳǇŀǊŜ ŜŀŎƘ ǘƘŜƳ ŀƎŀƛƴǎǘ ǘƘŜ 
ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ Ǝƭƻōŀƭ ƳŜŀƴ ǾŀƭǳŜΦ 5ǳŜ ǘƻ ǘƘŜ ŎƻƳǇƭŜȄƛǘȅ ƻŦ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ŜȄǘǊŀŎǘŜŘ Řŀǘŀ ŀŎǊƻǎǎ ǘƘŜ 
ǎŜƭŜŎǘŜŘ ǊŜǇƻǊǘǎΣ ǿŜ ŀƛƳŜŘ ǘƻ ŀŘŘǊŜǎǎ ǎǳŎƘ ƛǎǎǳŜ Ǝƭƻōŀƭƭȅ ǳƴŘŜǊ ŀ ƳǳƭǘƛƭŜǾŜƭ .ŀȅŜǎƛŀƴ bŜǘǿƻǊƪ aŜǘŀπ!ƴŀƭȅǎƛǎ 
ό.ŀȅŜǎƛŀƴ ba!ύ ƳƻŘŜƭΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ ǿŜƴǘ ǘƘǊƻǳƎƘ wǎǘŀƴΣ ŀ w ǇŀŎƪŀƎŜ ǘƘŀǘ ƛƴǘŜǊπŎƻƴƴŜŎǘǎ w ŀƴŘ {¢!b 
ƭŀƴƎǳŀƎŜǎ ƳŀƪƛƴƎ Ŝŀǎȅ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ƘŀƴŘƭƛƴƎ ƻŦ ǎǳŎƘ ŎƻƳǇƭŜȄ ƳƻŘŜƭΦ ¢ƘǳǎΣ ǿŜ ŦƛǘǘŜŘ ŀ ƳƻŘŜƭ ǿƛǘƘ 
Ŏƻƴǘƛƴǳƻǳǎ ƻǳǘŎƻƳŜ ŘŀǘŀΣ ƎƛǾŜƴ ŀǎ ǘƘŜ ǊŀƴŘƻƳƭȅ ŘƛǎǘǊƛōǳǘŜŘ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ƻŎŎƭǳǎƛƻƴ ŎƭŀǎǎŜǎ ƳŜŀƴǎ 
όƛƴŎƭǳŘƛƴƎ ǘƘŜ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŎƭŀǎǎύΣ ǿƛǘƘ ƴƻǊƳŀƭƭȅ ŘƛǎǘǊƛōǳǘŜŘ ƭƛƪŜƭƛƘƻƻŘ ŀƴŘ ƛŘŜƴǘƛǘȅ ŀǎ ƭƛƴƪ ŦǳƴŎǘƛƻƴΦ ²Ŝ 
ǎƻǳǊŎŜŘ ǘƘŜ ƛƴƛǘƛŀƭ ƳŜŀƴ ŀƴŘ ǾŀǊƛŀƴŎŜ ŦƻǊ !w ŀƴŘ hw ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ǾŀƭǳŜǎ ŦǊƻƳ ǘƘŜ tŀƛǊǿƛǎŜ aŜǘŀπ!ƴŀƭȅǎƛǎ 
όtŀƛǊǿƛǎŜ a!ύΦ CǳǊǘƘŜǊƳƻǊŜΣ ŦƻǊ ŜǾŜǊȅ ǎǘǳŘȅ ǊŜǇƻǊǘƛƴƎ ƳŜŀƴ ǾŀƭǳŜǎ ŦƻǊ ǎŜǾŜǊŀƭ ŘƛŦŦŜǊŜƴǘ hw ŀƴŘ !w ƻŎŎƭǳǎƛƻƴ 
ŎƭŀǎǎŜǎΣ ƛǘ ǿŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƭŀǎǎŜǎ ŘƛŦŦŜǊŜƴŎŜǎΣ ǿƘŜƴ ǘƘŜ ǎŀƳŜ Ŏƭŀǎǎ ƛǎ 
ǳǎŜŘΣ ǿƛǘƘƛƴ ǘƘŜ ǎŀƳŜ ǎǘǳŘȅΣ ŀǎ ōŀǎŜƭƛƴŜ ŦƻǊ ŘƛŦŦŜǊŜƴŎŜ ƻŦ ƳŜŀƴǎ ŘŜǘŜǊƳƛƴŀǘƛƻƴΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ ƳƻŘŜƭŜŘ ŀƭƭ ƻŦ 
ǘƘŜ ŎƭŀǎǎŜǎ ŘƛŦŦŜǊŜƴŎŜǎ όŀŎǊƻǎǎ ŀƭƭ ƻŦ ǘƘŜ ǎǘǳŘƛŜǎύ ǳǎƛƴƎ ŀ ǎƛƴƎƭŜ ƳǳƭǘƛǾŀǊƛŀǘŜ ƴƻǊƳŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ ǿƛǘƘ ŀ ǾŜŎǘƻǊ ŀǎ 
ƳŜŀƴ ŀƴŘ ǿƛǘƘ ŀ ŎƻǾŀǊƛŀƴŎŜ ƳŀǘǊƛȄΦ {ƻƳŜ ƻŦ ǘƘŜ ŎƻǾŀǊƛŀƴŎŜǎ ǿŜǊŜ ȊŜǊƻΣ ǎƛƴŎŜ ŎƭŀǎǎŜǎ ŘƛŦŦŜǊŜƴŎŜǎ ǎƻǳǊŎŜŘ ŦǊƻƳ 
ŘƛŦŦŜǊŜƴǘ ǎǘǳŘƛŜǎ ŀǊŜ ƴƻǘ ŎƻǊǊŜƭŀǘŜŘΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣǘ ǘƘŜ ŎƻǾŀǊƛŀƴŎŜǎ ŦƻǊ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ǎƘŀǊƛƴƎ ǘƘŜ ǎŀƳŜ 
ǊŜŦŜǊŜƴŎŜ Ŏƭŀǎǎ ǿƛǘƘƛƴ ǘƘŜ ǎŀƳŜ ǎǘǳŘȅ ǿŜǊŜ ǎŜǘ ǘƻ ǘƘŜ ǾŀǊƛŀƴŎŜ ƻŦ ǘƘŜ ǎƘŀǊŜŘ ǊŜŦŜǊŜƴŎŜ Ŏƭŀǎǎ όŦƻǊ ƛƴǎǘŀƴŎŜ ǘƘŜ 
ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŎƭŀǎǎύΣ ŀǎ ǘƘƛǎ ǿŀǎ ǘƘŜ ǿƛǘƘƛƴ ǎǘǳŘȅ άǎƘŀǊŜŘέ ǾŀǊƛŀƴŎŜΦ {ŀƳǇƭƛƴƎ ŦǊƻƳ ǘƘŜ ǇƻǎǘŜǊƛƻǊ 
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ŘƛǎǘǊƛōǳǘƛƻƴ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ōȅ ǊǳƴƴƛƴƎ ǘƘǊŜŜ IŀƳƛƭǘƻƴƛŀƴ aƻƴǘŜ /ŀǊƭƻ ŎƘŀƛƴǎ ƻŦ мллΣллл ƛǘŜǊŀǘƛƻƴǎ ŜŀŎƘΣ ŀŦǘŜǊ 
ŀ ǿŀǊƳǳǇ ƻŦ плΣлллΦ ¢ƘŜ ŦǳƴŎǘƛƻƴ ǊŜǘǳǊƴŜŘ Ŧƛǘ ǎǘŀǘƛǎǘƛŎǎ ǘƘŀǘ ƛƴŎƭǳŘŜŘ ŀŘƧǳǎǘŜŘ ŜǎǘƛƳŀǘŜǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ 
ŎǊŜŘƛōƛƭƛǘȅ ƛƴǘŜǊǾŀƭǎ ό/ǊLΤ нΦр ǘƻ фтΦр ǇŜǊŎŜƴǘƛƭŜǎύ ŦƻǊ ŀƭƭ ƳŜŀƴ ǾŀƭǳŜǎ ƻŦ ƳŀƭƻŎŎƭǳǎƛƻƴ ŎƭŀǎǎŜǎ ŀƴŘ ƳŀƭƻŎŎƭǳǎƛƻƴ 
ŎƭŀǎǎŜǎ ƳŜŀƴ ŘƛŦŦŜǊŜƴŎŜǎ ǘƻ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴΦ ²Ŝ ǇŜǊŦƻǊƳŜŘ ōƻǘƘ ǊŀƴŘƻƳ ŜŦŦŜŎǘǎ ŀƴŘ ŦƛȄŜŘ ŜŦŦŜŎǘǎ ōŀȅŜǎƛŀƴ 
ŀǇǇǊƻŀŎƘŜǎ ŀƴŘ ƭŀǘŜƭȅ ǎŜƭŜŎǘŜŘ ǘƘŜ ŦƛȄŜŘπŜŦŦŜŎǘǎ ǾŀǊƛŀƴǘ ǊŜǎǳƭǘǎ ōŜŎŀǳǎŜ ǿŀǎ ǘƘŜ ƻƴŜ ǿƛǘƘ ǘƘŜ ƭƻǿŜǎǘ 5ŜǾƛŀƴŎŜ 
LƴŦƻǊƳŀǘƛƻƴ /ǊƛǘŜǊƛŀ ό5L/ύΦ 
 
 

w9{¦[¢{  
{ǘǳŘȅ {ŜƭŜŎǘƛƻƴ 
¢ƘŜ ƛƴƛǘƛŀƭ ŜƭŜŎǘǊƻƴƛŎ ŘŀǘŀōŀǎŜ ǎŜŀǊŎƘ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ǘƻǘŀƭ ƻŦ нтлл ŀǊǘƛŎƭŜǎΣ ƭŜŀǾƛƴƎ нроо ŀǊǘƛŎƭŜǎ ŀŦǘŜǊ ǘƘŜ ǊŜƳƻǾŀƭ 
ƻŦ ŘǳǇƭƛŎŀǘŜǎΦ bƻ ŀŘŘƛǘƛƻƴŀƭ ǊŜƭŜǾŀƴǘ ŀǊǘƛŎƭŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŦƻƭƭƻǿƛƴƎ ŀ ƘŀƴŘ ǎŜŀǊŎƘ ƻŦ ǊŜŦŜǊŜƴŎŜ ƭƛǎǘǎΦ 
CƻƭƭƻǿƛƴƎ ǘƛǘƭŜ ŀƴŘ ŀōǎǘǊŀŎǘ ǎŎǊŜŜƴƛƴƎΣ мту ǎǘǳŘƛŜǎ ǿŜǊŜ ǎŜƭŜŎǘŜŘ ŦƻǊ ŦǳƭƭπǘŜȄǘ ŜǾŀƭǳŀǘƛƻƴΦ !ŦǘŜǊ ŦǳƭƭπǘŜȄǘ 
ŜƭƛƎƛōƛƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘΣ ммф ǎǘǳŘƛŜǎ ǿŜǊŜ ŜȄŎƭǳŘŜŘ ό{ǳǇǇƭŜƳŜƴǘ ¢ŀōƭŜ {нύΦ CƛǾŜ ǎǘǳŘƛŜǎ ǿŜǊŜ ŜȄŎƭǳŘŜŘ ŦƻǊ 
ǇǊŜǎŜƴǘƛƴƎ ƭƻǿ ǉǳŀƭƛǘȅ ŀƴŘ ƘƛƎƘ Ǌƛǎƪ ƻŦ ōƛŀǎ όƛƴ ǘƘŜ wƛǎƪ ƻŦ ōƛŀǎ ŀŎǊƻǎǎ ǎǘǳŘƛŜǎ ǎŜŎǘƛƻƴύΦ ¢ǿƻ ŀǊǘƛŎƭŜǎ ƻƴƭȅ 
ǊŜǇƻǊǘŜŘ Řŀǘŀ ŦƻǊ /ƭŀǎǎ L ƳŀƭƻŎŎƭǳǎƛƻƴΣ ǇǊŜǾŜƴǘƛƴƎ ƛǘǎ ƛƴŎƭǳǎƛƻƴ ƛƴ ǘƘŜ .ŀȅŜǎƛŀƴ bŜǘǿƻǊƪ aŜǘŀπ!ƴŀƭȅǎƛǎΦ !ǘ ƭŀǎǘΣ 
ŦƛŦǘȅπǘǿƻ ǎǘǳŘƛŜǎ ǿŜǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘƛǎ ǊŜǾƛŜǿ όCƛƎǳǊŜ мύΦ 
 
 
 

 
CƛƎǳǊŜ мΥ CƭƻǿŎƘŀǊǘ ƻŦ ǘƘŜ ǎǘǳŘȅ ǎŜƭŜŎǘƛƻƴ ǇǊƻŎŜǎǎΦ 

 
 
{ǘǳŘȅ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 
{ŜǘǘƛƴƎ  
¢ŀōƭŜ м ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ƛƴŎƭǳŘŜŘ ǎǘǳŘƛŜǎΦ DƭƻōŀƭƭȅΣ ǘƘŜ ŀƴŀƭȅǎƛǎ ƛƴŎƭǳŘŜŘ уутн 
ǇŀǊǘƛŎƛǇŀƴǘǎ όнсмп ƳŜƴ ŀƴŘ онтн ǿƻƳŜƴύΦ IƻǿŜǾŜǊΣ ǎƛȄǘŜŜƴ ǎǘǳŘƛŜǎ όнрΣнсΣолςпоύ ƭŀŎƪŜŘ ƎŜƴŘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ 
όнфус ǇŀǊǘƛŎƛǇŀƴǘǎύΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘǿƻ ƳǳƭǘƛŎŜƴǘǊŜ ǎǘǳŘȅ όмнΣопύ ƛƴŎƭǳŘŜŘ ǎŀƳǇƭŜǎ ŦǊƻƳ н ŀƴŘ о ŘƛŦŦŜǊŜƴǘ 
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ŎƻǳƴǘǊƛŜǎ ŀƴŘ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ŎƻƴǘƛƴŜƴǘǎ ŀƴŘΣ ŎƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜȅ ǿŜǊŜ ŎƻǳƴǘŜŘ ŀǎ ǘƘǊŜŜ ǎŀƳǇƭŜǎΣ ŀƭǘƘƻǳƎƘ ƛƴ 
[ŀǾŜƭƭŜ όмнύ ǘƘŜ ŀǳǘƘƻǊ ŘƛŘ ƴƻǘ ǎǇŜŎƛŦȅ ǘƘŜ !ŦǊƛŎŀƴ ŎƻǳƴǘǊȅ ǇǊŜǾŜƴǘƛƴƎ ƛǘ ŦǊƻƳ ōŜƛƴƎ ŀƴŀƭȅȊŜŘ ƛƴ ƳŜǘŀπ
ǊŜƎǊŜǎǎƛƻƴΦ 

¢ŀōƭŜ м ŀƴŘ CƛƎǳǊŜ н ǎƘƻǿǎ ǘƘŀǘ ƻƴƭȅ ƻƴŜ ǎǘǳŘȅ ǿƛǘƘ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ǎǳōƧŜŎǘǎ όмнύ ǿŀǎ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ тлΩΣ 
ŀƴŘ ǘƘŜǊŜŀŦǘŜǊ ǿŀǎ ŀ ƭŀŎƪ ƻŦ ǇǳōƭƛǎƘŜŘ ǊŜǇƻǊǘǎ ŦƻǊ ŀƭƳƻǎǘ ол ȅŜŀǊǎΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ŦƛǊǎǘ ŀǳǘƘƻǊ ǘƘŀǘ 
ƛƴǾŜǎǘƛƎŀǘŜŘ ǘƘŜ .ƻƭǘƻƴ Ǌŀǘƛƻǎ ƛƴ !ƴƎƭŜΩǎ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎ ǿŀǎ /Ǌƻǎōȅ ŀǘ мфуф όофύΣ ƳƻǊŜ ǘƘŀƴ ол ȅŜŀǊǎ 
ŀŦǘŜǊ .ƻƭǘƻƴΩǎ ŀǊǘƛŎƭŜ όмύΦ !ŦǘŜǊ мффф ƭŀǊƎŜǊ ŘŀǘŀǎŜǘǎ ǿŜǊŜ ǇǳōƭƛǎƘŜŘ ƻƴ ŘƛŦŦŜǊŜƴǘ ŎƻƴǘƛƴŜƴǘǎΦ CƛŦǘȅπǘǿƻ ŎǊƻǎǎπ
ǎŜŎǘƛƻƴŀƭ ǎǘǳŘƛŜǎ ŦǊƻƳ ŦƻǳǊ ŘƛŦŦŜǊŜƴǘ ŎƻƴǘƛƴŜƴǘǎΣ ƴŀƳŜƭȅ !ŦǊƛŎŀ όмнΣолΣопΣосΣппςпсύΣ !ǎƛŀ 
όмнΣнпΣнрΣомΣонΣопΣорΣотΣоуΣплςпнΣптςруύΣ {ƻǳǘƘ !ƳŜǊƛŎŀ όнсΣооΣофΣрфςссύΣ ŀƴŘ 9ǳǊƻǇŜ όмнΣннΣпоΣстςтпύ 
ǿŜǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǉǳŀƭƛǘŀǘƛǾŜ ǎȅƴǘƘŜǎƛǎΦ [ŀǾŜƭƭŜΩǎ όмнύ ŀƴŘ !ƭπ5ǳƭƛŀƳȅΩǎ όопύ ǿŜǊŜ ƳǳƭǘƛŎŜƴǘǊƛŎ ǎǘǳŘƛŜǎ ǘƘŀǘ 
ŎƻƳǇǊƛǎŜŘ 9ǳǊƻǇŜŀƴΣ !ǎƛŀƴΣ ŀƴŘ !ŦǊƛŎŀƴ ǎǳōƧŜŎǘǎΣ ŀƴŘ !ǎƛŀƴ ŀƴŘ !ŦǊƛŎŀƴ ǇŀǊǘƛŎƛǇŀƴǘǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ bƻǘŀōƭȅΣ ƴƻ 
ǎǘǳŘȅ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ƛƴ hŎŜŀƴƛŀ ƴƻǊ bƻǊǘƘ !ƳŜǊƛŎŀΦ 5ǳŜ ǘƻ ǘƘŜ ƛƴŀŘŜǉǳŀŎȅ ƻŦ ŎƻƴǘƛƴŜƴǘ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴΣ 
ŎƻƴǘƛƴŜƴǘ ǎǳōƎǊƻǳǇ ŀƴŀƭȅǎƛǎ ǿŀǎ ƴƻǘ ŎƻƴŎŜƛǾŀōƭŜ ǘƻ ǇŜǊŦƻǊƳΦ 
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Table 1: Baseline characteristics for studies included in pairwise meta-analysis and Bayesian network meta-analysis. 
 

  

Study (Year) 
(Country) (City) Continent Subjets (N) Female / 

Male Method Total OR (SD) Total 
AR (SD) 

Female / Male 
OR (SD) 

Female / Male 
AR (SD) 

Included in 
Pairwise 

Meta-analysis 

Included in 
Bayesian 

network meta-
analysis 

Normal occlusion   
Machado et al. 

(2018) (Portugal) 
(Almada) 

Europe 29 10 / 19 Digital caliper (0,01 
mm) 92.1 (2.2) 78.4 

(3.5) 
91.7 (2.2) / 
92.9 (2.1) 

77.9 (3.1) / 79.3 
(4.1) Yes Yes 

Patel et al. (2017) 
(India) (Pune) Asia 50 25 / 25 Digital caliper (0,01 

mm) 92.73 (2.69) 80.8 
(2.86) 

91.92 (3.4) / 
93.55 (1.36) 

80.34 (3.27) / 
80.6 (2.45) Yes No 

Sakoda et al. 
(2016) (Brazil) (São 

Paulo) 
America 90 45 / 45 Digital caliper (0,01 

mm) 91.63 (1.95) 77.57 
(2.45) 

91.35 (1.87) / 
91.91 (2.04) 

77.3 (2.28) / 
77.85 (2.64) Yes No 

Shahid et al. (2016) 
(Pakistan) (different 

states) 
Asia 128 64 / 64 Digital caliper (0,01 

mm) 92.8 (2.79) 79.25 
(3.81) 

93.1 (2.4) / 
92.5 (3.1) 

79.5 (3.6) / 79 
(4.4) Yes No 

Lombardo et al. 
(2016) (USA) (New 

York) 
Europe 56 22 / 34 Intraoral Scanner 

(3shape) 91.56 (2) 77.65 
(2.46) 

91.55 (2) / 
91.57 (2) 

77.88 (2) / 77.3 
(3) Yes No 

Chugh et al. (2015) 
(India) (Lucknow) Asia 50 25 / 25 Digital caliper (0,01 

mm) 91.88 (1.99) 79.64 
(2.61) 

91.8 (2.34) / 
91.96 (1.63) 

79.16 (2.23) / 
80.12 (1.73) Yes Yes 

Bugaighis et al. 
(2015) (Libya) 

(Benghazi) 
Africa 15 NS Digital caliper (0,01 

mm) 90.24 (1.89) 76.88 
(2.42) NS NS Yes Yes 

Ismail et al. (2015) 
(Sudan) 

(Khartoum) 
Africa 55 25 / 30 Digital caliper (0,1 mm) 91.47 (2.83) 77.46 

(3.16) 
91.25 (2.94) / 
91.73 (2.9) 

77.22 (3.43) / 
77.73 (2.82) Yes Yes 

Hashim et al. 
(2015) (Sudan) 

(Khartoum) 
Africa 60 30 / 30 Digital caliper (0,01 

mm) 90.8 (3.5) 76.9 
(3.6) 

90.6 (3.1) / 91 
(3.9) 

77 (3.7) / 76.9 
(3.6) Yes No 

Ricci et al. (2013) 
(Brazil) (São Paulo) America 35 NS Digital caliper (0,01 

mm) 90.38 (1.58) 77.49 
(2.2) 

90.36 (1.7) / 
90.44 (1.2) 

77.73 (2.39) / 
76.68 (1.19) Yes Yes 

Celikoglu et al. 
(2013) (Turkey) 

(Karadeniz Ereğli) 
Europe 26 14 / 12 CBCT 90.69 (2.21) 77.58 

(2.71) NS NS Yes No 

Jóias et al. (2011) 
(Brazil) (São Paulo) America 35 8 / 27 Digital caliper (0,01 

mm) NS 77.48 
(2.22) NS 77.61 (2.45) / 

77.05 (1.1) Yes No 

Fernandes et al. 
(2011) (Brazil) 

(Bauru) 
America 140 70 / 70 Digital caliper (0,01 

mm) 91.32 (1.98) 77 
(2.71) 

90.87 (1.94) / 
91.77 (1.96) 

76.54 (2.79) / 
77.46 (2.61) Yes No 

Manopatanakul et 
al. (2011) 
(Thailand) 
(Bangkok) 

Asia 37 NS Digital caliper (0,01 
mm) 91.66 (1.74) 77.09 

(2.18) NS NS Yes No 

Lee et al. (2011) 
(South Korea) 

Asia 307 188 / 
119 

Digital caliper (0,01 
mm) 90.42 (1.94) 77.54 

(2.54) 
90.3 (2) / 90.5 

(1.9) 
77.6 (2.6) / 77.5 

(2.5) Yes No 
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(Seoul) 

Oktay et al. (2010) 
(Turkey) (Erzurum) Europe 100 61 / 39 RMI 550 3D (0,01 mm) 92.1 (1.95) 79.28 

(2.53) 
91.63 (2.04) / 
92.39 (1.84) 

79.17 (2.65) / 
79.35 (2.47) Yes Yes 

Jóias et al. (2010) 
(Brazil) (São Paulo) America 35 8 / 27 Intraoral Scanner 

(3shape) 91.58 (2.2) 78.66 
(2.72) NS NS Yes No 

Freire et al. (2007) 
(Brazil) (Rio de 

Janeiro) 
America 30 15 / 15 Digital caliper (0,01 

mm) 91.46 (1.63) 77.83 
(2.19) NS NS Yes No 

Endo et al. (2007) 
(Japan) (Niigata) Asia 60 30 / 30 Digital caliper (0,01 

mm) 91.6 (2.11) 78.39 
(2.18) 

91.69 (2.35) / 
91.51 (1.88) 

78.57 (2.19) / 
78.21 (2.18) Yes No 

Ciger et al. (2006) 
(Turkey) 

(Hacettepe) 
Europe 125 55 / 70 Digital caliper (0,01 

mm) 91.95 (2.2) 77.95 
(2.35) 

91.82 (1.99) / 
91.97 (1.65) 

78.43 (2.41) / 
78.62 (2.24) Yes Yes 

Carreiro et al. 
(2005) (Brazil) 

(Paraná) 
America 41 20 / 21 Microscribe 3DX 91.76 (2.51) 78.24 

(3.4) NS NS Yes Yes 

Uysal et al. (2005) 
(Turkey) (Konya) Europe 150 72 / 78 Digital caliper (0,01 

mm) 91.9 (3.21) 78.56 
(3.23) 

91.73 (2.26) / 
89.83 (2.33) 

78.33 (2.42) / 
78.18 (2.82) Yes Yes 

Alkofide et al. 
(2002) (Saudi 

Arabia) (Jeddah) 
Asia 60 NS Digital caliper (0,01 

mm) 93.58 (2.12) 78.86 
(2.55) 

92.36 (2.37) / 
92.12 (1.67) 

78.79 (3.19) / 
78.75 (2.27) Yes Yes 

Nie et al. (1999) 
(China) (Beijing) Asia 60 30 / 30 Software 93.27 (2.48) 81.52 

(2.82) 
93.11 (2.64) / 
93.44 (2.35) 

81.1 (2.27) / 
81.95 (2.28) Yes Yes 

Lavelle et al. (1972) 

Europe 40 20 / 20 Digital caliper (0,1 mm) 91.25 (2) 77.15 
(1.6) 

90.8 (1.85) / 
91.7 (2.04) 

77.5 (1.62) / 
76.8 (1.49) Yes No 

Africa 40 20 / 20 Digital caliper (0,1 mm) 93.2 (2.11) 79 
(2.02) 

92.9 (1.78) / 
93.5 (2.35) 

78.6 (1.89) / 
79.4 (2.06) Yes No 

Asia 40 20 / 20 Digital caliper (0,1 mm) 92.75 (1.53) 78.45 
(1.55) 

92.1 (1.55) / 
92.6 (2.47) 

78.2 (1.38) / 
78.7 (1.66) Yes No 

Class I   
Machado et al. (2018) 
(Portugal) (Almada) Europe 50 29 / 21 Digital caliper (0,01 mm) 92.90 (2.70) 79.30 

(4.00) 
93.4 (2.30) / 
92.50 (2.90) 

79.60 (2.90) / 
79.00 (4.60) - Yes 

Saritha et al. (2017) 
(India) (Telangana) Asia 168 110 / 58 Digital caliper (0,01 mm) 92.38 (1.86) 79.37 

(2.98) 
92.39 (1.95) / 
92.38 (1.82) 

79.49 (2.37) / 
79.30 (3.27) - Yes 

Mahmoud et al. 
(2017) (Sudan) 
(Khartoum) 

Asia 52 NS Digital caliper (0,05 mm) 91.37 (2.98) 78.44 
(2.91) NS NS - Yes 

Elsheikhi et al. 
(2017) (Libya) 
(Benghazi) 

Africa 20 10 / 10 Digital caliper (0,01 mm) 89.91 (1.79) 74.42 
(2.06) NS NS 

- 
Yes 

Can­ado et al. (2016) 
(Brazil) (Dourados) America 321 NS Digital caliper (0,01 mm) 91.61 (2.04) 78.37 

(2.68) NS NS - Yes 

Al-Duliamy Iraq et 
al. (2016) (Iraq) 
(Baghdad) 

Asia 70 NS Digital caliper (0,01 mm) 91.23 (2.20) 78.72 
(4.53) NS NS 

- 
Yes 

Al-Duliamy Egypt et 
al. (2016) (Egypt) Africa 70 NS Digital caliper (0,01 mm) 91.63 (2.58) 78.85 

(2.79) NS NS - Yes 
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(Cairo) 

Chugh et al. (2015) 
(India) (Lucknow) Asia 50 25 / 25 Digital caliper (0,01 mm) 93.06 (2.28) 79.6 

(3.02) 
93.35 (2.31) / 
92.79 (2.28) 

80.17 (3.13) / 
79.09 (2.92) 

- Yes 

Shastri et al. (2015) 
(India (North)) 
(Lucknow) 

Asia 40 NS Digital caliper 91.73 (3.6) 76.89 
(4.16) NS NS 

- 
Yes 

Bughaighis et al. 
(2015) (Libya) 
(Benghazi) 

Africa 220 NS Digital caliper (0,01 mm) 91.55 (2.4) 78.29 
(2.53) NS NS 

- 
Yes 

Ismail et al. (2015) 
(Sudan) (Khartoum) Africa 49 26 / 23 Digital caliper (0,1 mm) 91.47 (2.83) 77.46 

(3.16) 
91.51 (3.27) / 
91.39 (2.54) 

77.00 (4.65) / 
76.55 (3.34) 

- Yes 

Maurya et al. (2015) 
(India) (Madhya 
Pradesh) 

Asia 60 30 / 30 Digital caliper (0,01 mm) 92.38 (2.51) 80.13 
(3.48) 

93.03 (2.34) / 
91.72 (2.58) 

80.86 (3.28) / 
79.40 (3.64) 

- 
Yes 

Zerouaoui et al. 
(2014) (Morocco) 

(Rabat) 
Africa 30 NS Digital caliper 91.37 (2.05) 77.93 

(2.60) NS NS 
- 

Yes 

Jindal et al. (2013) 
(India) (Punjab) Asia 300 150 / 150 Digital caliper (0,01 mm) 92.75 (3.15) 79.82 

(3.85) 
93.93 (3.34) / 
91.58 (2.44) 

80.87 (43135) / 
78.77 (3.38) 

- Yes 

Asma et al. (2013) 
(Malaysia) (Selangor) Asia 50 NS Digital caliper (0,01 mm) NS 78.83 

(4.06) NS NS - Yes 

Ricci et al. (2013) 
(Brazil) (S«o Paulo) America 35 NS Digital caliper (0,01 mm) 91.19 (2.70) 78.16 

(2.87) 
91.25 (3.24) / 
91.17 (2.58) 

78.66 (3.64) / 
78.01 (2.66) 

- Yes 

Ali Hyder et al. 
(2012) (Bangladesh) 

(Dhaka) 
Asia 40 20 / 20 Digital caliper (0,01 mm) 90.40 (2.69) 77.70 

(2.81) 
89.82 (3.06) / 
91.06 (2.18) 

77.92 (2.80) / 
77.49 (2.87) 

- 
Yes 

Kansal et al. (2012) 
(India) (Karnataka) Asia 231 NS Digital caliper (0,01 mm) 91.80 (3.30) 79.20 

(3.80) NS NS - Yes 

O'Mahony et al. 
(2011) (Ireland) 
(Cork) 

Europe 60 30 / 30 OrhoAnalyzer (Software)  92.30 (2.20) 79.00 
(43376) 

92.4 (2.20) / 
92.10 (2.20) 

78.40 (2.90) / 
79.60 (3.20) 

- 
Yes 

Vela et al. (2011) 
(USA) (Texas) America 207 110 / 97 Digital caliper (0,01 mm) NS 78.97 

(2.29) NS 79.12 (1.99) / 
78.84 (2.49) 

- No 

Endo et al. (2010) 
(Japan) (Niigata) Asia 66 33 / 33 Digital caliper (0,01 mm) 91.10 (2.20) NS 91.18 (2.27) / 

91.01 (2.17) NS - Yes 

Oktay et al. (2010) 
(Turkey) (Erzurum) Europe 100 65 / 35 RMI 550 3D (0,01 mm) 92.27 (2.16) 78.61 

(2.80) 
92.33 (1.88) / 
92.24 (2.32) 

78.66 (2.41) / 
78.58 (3.01) 

- Yes 

Strujiĺ et al. (2009) 
(Croatia) (Zagreb) Europe 110 68 / 42 Digital caliper (0,01 mm) 91.81 (1.99) 78.25 

(2.58) NS NS - Yes 

Endo et al. (2009) 
(Japan) (Niigata) Asia 101 59 / 42 Digital caliper (0,01 mm) 91.15 (2.14) 77.84 

(2.46) 
91.14 (2.33) / 
91.15 (1.99) 

77.97 (2.55) / 
77.74 (2.39) 

- Yes 

Endo et al. (2008) 
(Japan) (Niigata) Asia 60 30 / 30 Digital caliper (0,01 mm) 91.01 (1.91) 77.48 

(2.17) 
91.14 (2.09) / 
90.88 (2.20) 

77.63 (1.82) / 
77.33 (2.49) 

- Yes 

Al Sulaimani et al. 
(2006) (Saudi Arabia) 

(Jeddah) 
Asia 98 62 / 36 Ortho-l software 93.90 (4.07) 81.11 

(5.07) NS NS 
- 

Yes 

Ciger et al. (2006) 
(Turkey) (Hacettepe) Europe 125 70 / 55 Digital caliper (0,01 mm) 91.95 (2.20) 77.95 

(2.35) 
91.97 (1.65) / 
91.82 (1.99) 

78.62 (2.24) / 
78.43 (2.41) 

- Yes 
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Carreiro et al. (2005) 
(Brazil) (Panam§) America 44 22 / 22 Microscribe 3DX 92.13 (2.08) 77.13 

(3.15) NS NS - Yes 

Uysal et al. (2005) 
(Turkey) (Konya) Europe 156 150 / 6 Digital caliper (0,01 mm) 91.90 (3.21) 78.56 

(3.23) 
91.65 (3.51) / 
91.57 (2.98) 

78.18 (3.31) / 
78.44 (3.18) 

- Yes 

Laino et al. (2004) 
(Italy) (Campania) Europe 57 31 / 26 Digital caliper (0,01 mm) 91.72 (2.20) 78.12 

(2.41) NS NS - Yes 

Ara¼jo et al. (2003) 
(Brazil) (Belo 
Horizonte) 

America 100 58 / 42 Digital caliper (0,01 mm) NS 78.18 
(2.85) NS NS 

- 
Yes 

Alkofide et al. (2002) 
(Saudi Arabia) 
(Jeddah) 

Asia 60 30 / 30 Digital caliper (0,01 mm) 92.24 (2.04) 78.77 
(2.74) 

92.12 (1.67) / 
92.36 (2.37) 

78.75 (2.27) / 
78.79 (3.19) 

- 
Yes 

Ta et al. (2001) 
(Hong Kong) 
(Sheung Wan) 

Asia 50 25 / 25 Digital caliper (0,01 mm) 90.65 (1.19) 77.55 
(1.80) 

91.10 (1.00) / 
90.20 (1.20) 

77.60 (1.80) / 
77.50 (1.80) 

- 
Yes 

Nie et al. (1999) 
(China) (Beijing) Asia 60 30 / 30 Software (0,01 mm) 93.27 (2.48) 81.52 

(2.82) 
93.62 (2.42) / 
93.41 (2.53) 

81.87 (2.51) / 
81.25 (2.87) 

- Yes 

Crosby et al. (1989) 
(USA) (Texas) America 30 NS Digital caliper (0,01 mm) 91.30 (2.40) 77.2 

(2.70) NS NS - Yes 

Class II   
Machado et al. (2018) 
(Portugal) (Almada) Europe 51 36 / 15 Digital caliper (0,01 mm) 91.51 (2.69) 78.6 

(3.59) 
91.49 (2.11) / 
91.57 (3.01) 

77.96 (3.58) / 
78.93 (3.64) 

- Yes 

Saritha et al. (2017) 
(India) (Telangana) Asia 103 70 / 33 Digital caliper (0,01 mm) 92.296 (1.997) 78.642 

(2.868) 
92.14 (1.9) / 
92.37 (2.05) 

78.21 (2.56) / 
78.84 (2.99) 

- Yes 

Mahmoud et al. 
(2017) (Sudan) 
(Khartoum) 

Asia 44 NS Digital caliper (0,05 mm) 90.85 (2.64) 78.14 
(4.35) NS NS 

- 
Yes 

Can­ado et al. (2016) 
(Brazil) (Dourados) America 324 NS Digital caliper (0,01 mm) 91.46 (2.06) 78.31 

(2.39) NS NS - Yes 

Al-Duliamy Iraq et 
al. (2016) (Iraq) 
(Baghdad) 

Asia 40 NS Digital caliper (0,01 mm) 91.54 (2.66) 79.05 
(2.64) NS NS 

- 
Yes 

Al-Duliamy Egypt et 
al. (2016) (Egypt) 

(Cairo) 
Africa 40 NS Digital caliper (0,01 mm) 89.14 (5.13) 78.46 

(3.97) NS NS 
- 

Yes 

Shastri et al. (2015) 
(India (North)) 
(Lucknow) 

Asia 50 NS Digital caliper 90.77 (2.13) 81.1 
(5.01) NS NS 

- 
Yes 

Bughaighis et al. 
(2015) (Libya) 
(Benghazi) 

Africa 85 NS Digital caliper (0,01 mm) 91.5 (2.43) 78.1 
(2.73) NS NS 

- 
Yes 

Ismail et al. (2015) 
(Sudan) (Khartoum) Africa 59 27 / 22 Digital caliper (0,1 mm) 92.05 (3.11) 77.45 

(4.8) 
92.22 (3.84) / 
91.92 (2.35) 

77.17 (6.05) / 
77.68 (3.44) 

- Yes 

Maurya et al. (2015) 
(India) (Madhya 
Pradesh) 

Asia 60 30 / 30 Digital caliper (0,01 mm) 91.69 (2.4) 79.06 
(2.56) 

91.67 (1.92) / 
91.7 (2.87) 

77.98 (1.95) / 
80.14 (2.7) 

- 
Yes 

Zerouaoui et al. 
(2014) (Morocco) Africa 30 NS Digital caliper 92.597 (2.41398) 79.5975 

(2.94213) NS NS - Yes 
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(Rabat) 

McSwiney et al. 
(2014) (Ireland) 
(Dublin) 

Europe 60 30 / 30 Software (0,01 mm) 90.2 (2.27) 76.5 
(2.77) 

89.9 (2.31) / 
90.5 (2.24) 

76.5 (2.87) / 
76.55 (2.7) 

- 
Yes 

Asma et al. (2013) 
(Malaysia) (Selangor) Asia 100 NS Digital caliper (0,01 mm) NS 79.54 

(4.37) NS NS - Yes 

Ali Hyder et al. 
(2012) (Bangladesh) 

(Dhaka) 
Asia 40 20 / 20 Digital caliper (0,01 mm) 90.9 (2.79) 78.5 

(3.93) 
91.31 (2.25) / 
90.56 (3.25) 

78.7 (3.88) / 
78.37 (4.08) 

- 
Yes 

Kansal et al. (2012) 
(India) (Karnataka) Asia 254 NS Digital caliper (0,01 mm) 91.52 (3.37) 79.1 

(3.94) NS NS - Yes 

O'Mahony et al. 
(2011) (Ireland) 
(Cork) 

Europe 120 60 / 60 OrhoAnalyzer (Software) 92.2 (2.19) 79.4 
(3.36) 

92.3 (2.31) / 
92.05 (2.03) 

79.5 (3.56) / 
79.35 (3.2) 

- 
Yes 

Endo et al. (2010) 
(Japan) (Niigata) Asia 66 33 / 33 Digital caliper (0,01 mm) 91.38 (1.88) NS 91.48 (1.91) / 

91.28 (1.87) NS - Yes 

Oktay et al. (2010) 
(Turkey) (Erzurum) Europe 200 124 / 76 RMI 550 3D (0,01 mm) 92.06 (2.16) 78.67 

(2.53) 
92.32 (2.1) / 
91.9 (2.18) 

78.43 (2.46) / 
78.48 (2.58) 

- Yes 

Strujiĺ et al. (2009) 
(Croatia) (Zagreb) Europe 109 60 / 49 Digital caliper (0,01 mm) 91.14 (2.14) 77.73 

(2.42) NS NS - Yes 

Endo et al. (2009) 
(Japan) (Niigata) Asia 78 42 / 36 Digital caliper (0,01 mm) 91.57 (2.34) 77.68 

(2.38) 
91.47 (1.91) / 
91.66 (2.65) 

78.22 (2.25) / 
78.07 (2.41) 

- Yes 

Endo et al. (2008) 
(Japan) (Niigata) Asia 60 30 / 30 Digital caliper (0,01 mm) 91.3 (1.94) 77.93 

(2.25) 
91.43 (1.98) / 
91.17 (1.91) 

77.92 (2.26) / 
77.93 (2.29) 

- Yes 

Al Sulaimani et al. 
(2006) (Saudi Arabia) 

(Jeddah) 
Asia 52 34 / 18 Ortho-l software 93.06 (3.65) 81.88 

(4.31) NS NS 
- 

Yes 

Uysal et al. (2005) 
(Turkey) (Konya) Europe 191 105 / 86 Digital caliper (0,01 mm) 91.27 (3.35) 78.59 

(3.48) NS NS - Yes 

Laino et al. (2004) 
(Italy) (Campania) Europe 24 18 / 6 Digital caliper (0,01 mm) 91.24 (1.85) 78.04 

(2.35) NS NS - Yes 

Ara¼jo et al. (2003) 
(Brazil) (Belo 
Horizonte) 

America 100 48 / 52 Digital caliper (0,01 mm) NS 78.16 
(2.21) NS NS 

- 
Yes 

Alkofide et al. (2002) 
(Saudi Arabia) 
(Jeddah) 

Asia 60 60 / 60 Digital caliper (0,01 mm) 92.8 (2.2) 78.7 
(2.45) 

92.5 (2.17) / 
93.1 (2.23) 

78.56 (2.73) / 
78.84 (2.17) 

- 
Yes 

Ta et al. (2001) 
(Hong Kong) 
(Sheung Wan) 

Asia 30 15 / 15 Digital caliper (0,01 mm) 91.4 (1.69) 77.75 
(1.56) 

91.4 (1.8) / 
90.4 (0.7) 

77.8 (1.7) / 77.7 
(1.4) 

- 
Yes 

Nie et al. (1999) 
(China) (Beijing) Asia 120 60 / 60 Software (0,01 mm) 92.06 (2.5) 80.79 

(3.19) 
92.1 (2.66) / 
92.02 (2.33) 

80.69 (3.72) / 
80.89 (2.54) 

- Yes 

Crosby et al. (1989) 
(USA) (Texas) America 79 NS Digital caliper (0,01 mm) 91.5 (2.56) 77.51 

(3.9) NS NS - Yes 

Class II - Division 1   
Machado et al. (2018) 
(Portugal) (Almada) Europe 23 16 / 7 Digital caliper (0,01 mm) 91.4 (2.8) 78.6 (3.8) 90.5 (1.8) / 

91.9 (3.1) 
77.3 (3.3) / 79.2 

(4) 
- Yes 
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Mahmoud et al. 
(2017) (Sudan) 
(Khartoum) 

Asia 41 NS Digital caliper (0,01 mm) 90.73 (2.63) 78.11 
(4.49) NS NS 

- 
Yes 

Elsheikhi et al. 
(2017) (Libya) 
(Benghazi) 

Africa 20 10 / 10 Digital caliper (0,01 mm) 91.38 (3.06) 76.29 
(3.02) NS NS 

- 
Yes 

Chugh et al. (2015) 
(India) (Lucknow) Asia 40 20 / 20 Digital caliper (0,01 mm) 91.53 (2.49) 78.96 

(3.56) 
92.24 (2.43) / 
90.83 (2.41) 

79.95 (2.78) / 
77.97 (3.66) 

- Yes 

Bughaighis et al. 
(2015) (Libya) 
(Benghazi) 

Africa 73 NS Digital caliper (0,01 mm) 91.49 (2.58) 78.08 
(2.8) NS NS 

- 
Yes 

Asma et al. (2013) 
(Malaysia) (Selangor) Asia 50 NS Digital caliper (0,01 mm) NS 78.75 

(3.85) NS NS - Yes 

Ricci et al. (2013) 
(Brazil) (S«o Paulo) America 35 NS Digital caliper (0,01 mm) 90.67 (2.4) 77.29 

(2.51) 
90.37 (2.35) / 
90.76 (2.45) 

77.27 (2.08) / 
77.3 (2.65) 

- Yes 

Kansal et al. (2012) 
(India) (Karnataka) Asia 237 NS Digital caliper (0,01 mm) 91.5 (3.4) 79.1 (4) NS NS - Yes 

O'Mahony et al. 
(2011) (Ireland) 
(Cork) 

Europe 60 30 / 30 OrhoAnalyzer (Software) 91.8 (2.1) 78.6 (3.5) 91.8 (2.4) / 
91.8 (1.8) 

77.9 (3.6 ) / 79.3 
(3.3) 

- 
Yes 

Oktay et al. (2010) 
(Turkey) (Erzurum) Europe 100 61 / 39 RMI 550 3D (0,01 mm) 91.86 (2.07) 78.35 

(2.34) 
92.22 (2.05) / 
91.64 (2.07) 

78.1 (2.17) / 
78.58 (2.46) 

- Yes 

Ciger et al. (2006) 
(Turkey) (Hacettepe) Europe 71 40 / 31 Digital caliper (0,01 mm) 90.83 (3.9) 78.04 

(2.57) 
90.54 (3.4) / 
91.05 (4.24) 

77.94 (2.46) / 
78.11 (2.65) 

- Yes 

Carreiro et al. (2005) 
(Brazil) (Panam§) America 54 26 / 28 Microscrrib 3DX 92.24 (2.56) 79.79 

(4.24) NS NS - Yes 

Uysal et al. (2005) 
(Turkey) (Konya) Europe 157 82 / 75 Digital caliper (0,01 mm) 91.12 (3.34) 78.5 

(43162) 
91.19 (2.53) / 
91.07 (3.96) 

78.68 (3.06) / 
78.33 (2.42) 

- Yes 

Nie et al. (1999) 
(China) (Beijing) Asia 60 30 / 30 Software (0,01mm) 92.16 (2.5) 80.56 

(3.24) 
92.11 (2.61) / 
92.21 (2.39) 

80.31 (3.87) / 
80.8 (2.42) 

- Yes 

Crosby et al. (1989) 
(USA) (Texas) America 30 NS Digital caliper (0,01 mm) 91.7 (2.3) 78.2 (3.1) NS NS - Yes 

Class II - Division 2   
Machado et al. (2018) 
(Portugal) (Almada) Europe 28 20 / 8 Softwares (0,01 mm) 91.6 (2.6) 78.6 (3.4) 92.3 (2) / 91.3 

(2.9) 
78.5 (3.7) / 78.7 

(3.3) 
- Yes 

Mahmoud et al. 
(2017) (Sudan) 
(Khartoum) 

Asia 3 NS Softwares (0,01 mm) 92.42 (2.17) 78.57 
(1.53) NS NS 

- 
Yes 

Bughaighis et al. 
(2015) (Libya) 
(Benghazi) 

Africa 12 NS Softwares (0,01 mm) 91.56 (1.21) 78.2 
(2.29) NS NS 

- 
Yes 

Asma et al. (2013) 
(Malaysia) (Selangor) Asia 50 NS Softwares (0,01 mm) NS 80.33 

(4.71) NS NS - Yes 

Kansal et al. (2012) 
(India) (Karnataka) Asia 17 NS Softwares (0,01 mm) 91.8 (2.9) 79.1 (3) NS NS - Yes 

O'Mahony et al. 
(2011) (Ireland) 
(Cork) 

Europe 60 30 / 30 OrhoAnalyzer (Software) 92.6 (2.2) 80.2 (3) 92.8 (2.1) / 
92.3 (2.2) 

81.1 (2.7) / 79.4 
(3.1) 

- 
Yes 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 February 2019                   Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 February 2019                   doi:10.20944/preprints201902.0169.v1

http://dx.doi.org/10.20944/preprints201902.0169.v1


 7

Oktay et al. (2010) 
(Turkey) (Erzurum) Europe 100 63 / 37 RMI 550 3D (0,01 mm) 92.26 (2.22) 78.98 

(2.67) 
92.42 (2.15) / 
92.16 (2.26) 

78.76 (2.67) / 
78.38 (2.69) 

- Yes 

Uysal et al. (2005) 
(Turkey) (Konya) Europe 34 23 / 11 Softwares (0,01 mm) 91.94 (3.34) 79 (4.23) 90.81 (2.27) / 

89.81 (4.65) 
79.63 (3.35) / 
78.7 (4.64) 

- Yes 

Nie et al. (1999) 
(China) (Beijing) Asia 60 30 / 30 Software (0,01 mm) 91.95 (2.47) 81.02 

(43376) 
92.09 (2.7) / 
91.82 (2.26) 

81.07 (3.52) / 
80.97 (2.66) 

- Yes 

Crosby et al. (1989) 
(USA) (Texas) America 29 NS Softwares (0,01 mm) 91.5 (3.1) 76.8 (5.3) NS NS - Yes 

Class III   
Machado et al. (2018) 
(Portugal) (Almada) Europe 38 25 / 13 Softwares (0,01 mm) 92 (2) 78 (2.9) 91.8 (1.6) / 

92.1 (2.3) 
78 (2.9) / 78.1 
(2.9) 

- Yes 

Saritha et al. (2017) 
(India) (Telangana) Asia 40 21 / 19 Softwares (0,01 mm) 92.967 (1.546) 79.72 

(2.52) 
92.99 (1.75) / 
92.94 (1.38) 

79.92 (3.06) / 
79.54 (1.97) 

- Yes 

Mahmoud et al. 
(2017) (Sudan) 
(Khartoum) 

Asia 11 NS Softwares (0,01 mm) 91.38 (2.04) 78.37 
(3.16) NS NS 

- 
Yes 

Elsheikhi et al. 
(2017) (Libya) 
(Benghazi) 

Africa 20 10 / 10 Softwares (0,01 mm) 92.05 (2.96) 76.65 
(4.09) NS NS 

- 
Yes 

Can­ado et al. (2016) 
(Brazil) (Dourados) America 66 NS Softwares (0,01 mm) 91.22 (2.07) 77.9 

(2.85) NS NS - Yes 

Al-Duliamy et al. 
(2016) (Iraq) 
(Baghdad) 

Asia 10 NS Softwares (0,01 mm) 91.82 (2.24) 78.8 
(2.15) NS NS 

- 
Yes 

Al-Duliamy et al. 
(2016) (Egypt) 
(Cairo) 

Africa 10 NS Softwares (0,01 mm) 90.65 (3.71) 78.65 
(4.2) NS NS 

- 
Yes 

Chugh et al. (2015) 
(India) (Lucknow) Asia 30 NS Softwares (0,01 mm) 94.05 (2.01) 81.23 

(3.11) 
94.48 (1.83) / 
93.47 (2.11) 

81.96 (3.17) / 
80.49 (2.98) 

- Yes 

Shastri et al. (2015) 
(India (North)) 
(Lucknow) 

Asia 20 NS Softwares (0,01 mm) 91.33 (2.32) 77.51 
(5.64) NS NS 

- 
Yes 

Bughaighis et al. 
(2015) (Libya) 
(Benghazi) 

Africa 13 NS Softwares (0,01 mm) 90.97 (2.93) 77.48 
(3.51) NS NS 

- 
Yes 

Ismail et al. (2015) 
(Sudan) (Khartoum) Africa 43 27 / 16 Softwares (0,01 mm) 92.6 (3.01) 77.71 

(4.2) 
93.58 (2.71) / 
92.02 (3.03) 

78.01 (4.12) / 
77.53 (4.24) 

- Yes 

Maurya et al. (2015) 
(India) (Madhya 
Pradesh) 

Asia 24 12 / 12 Softwares (0,01 mm) 94.72 (1.13) 84.49 
(1.33) 

95.51 (0.72) / 
93.93 (0.88) 

85.56 (0.93) / 
84.33 (1.57) 

- 
Yes 

Zerouaoui et al. 
(2014) (Morocco) 

(Rabat) 
Africa 30 NS Softwares (0,01 mm) 92.075 (2.2062) 78.2358 

(2.85751) NS NS 
- 

Yes 

McSwiney et al. 
(2014) (Ireland) 
(Dublin) 

Europe 60 NS Softwares (0,01 mm) 92.25 (2.31) 78.35 
(2.42) 

92.3 (2.27) / 
92.2 (2.41) 

78.15 (2.37) / 
78.55 (2.58) 

- 
Yes 

Asma et al. (2013) 
(Malaysia) (Selangor) Asia 50 NS Softwares (0,01 mm) NS 79.09 

(2.82) NS NS - Yes 
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Ali Hyder et al. 
(2012) (Bangladesh) 

(Dhaka) 
Asia 40 20 / 20 Digital caliper (0,01 mm) 91.4 (2.58) 78.5 

(3.15) 
91.58 (2.62) / 
91.28 (2.6) 

78.7 (3.28) / 
78.43 (3.09) 

- 
Yes 

Kansal et al. (2012) 
(India) (Karnataka) Asia 24 NS Digital caliper (0,01 mm) 91.8 (3.1) 78.9 (5.3) NS NS - Yes 

O'Mahony et al. 
(2011) (Ireland) 
(Cork) 

Europe 60 30 / 30 OrhoAnalyzer (Software) 92.8 (2.2) 79.9 (3.1) 92.7 (2.2) / 
92.9 (2.1) 

80.3 (3) / 79.6 
(3.2) 

- 
Yes 

Endo et al. (2010) 
(Japan) (Niigata) Asia 66 33 / 33 Digital caliper (0,01 mm) 91.56 (1.89) NS 91.27 (1.56) / 

91.85 (2.16) () / () - Yes 

Oktay et al. (2010) 
(Turkey) (Erzurum) Europe 100 58 / 42 RMI 550 3D (0,01 mm) 92.87 (1.92) 79.3 

(2.94) 
92.81 (2.05) / 
92.92 (1.83) 

79.39 (3.13) / 
79.24 (2.83) 

- Yes 

Strujiĺ et al. (2009) 
(Croatia) (Zagreb) Europe 81 45 / 36 Digital caliper (0,01 mm) 92.08 (1.82) 78.23 

(2.82) NS NS - Yes 

Endo et al. (2009) 
(Japan) (Niigata) Asia 71 35 / 36 Digital caliper (0,01 mm) 91.54 (1.86) 77.84 

(2.16) 
91.28 (1.53) / 
91.81 (2.12) 

77.39 (1.93) / 
78.31 (2.29) 

- Yes 

Endo et al. (2008) 
(Japan) (Niigata) Asia 60 30 / 30 Digital caliper (0,01 mm) 91.65 (1.86) 77.87 

(2.18) 
91.46 (1.46) / 
91.83 (2.2) 

77.54 (1.92) / 
78.2 (2.4) 

- Yes 

Carreiro et al. (2005) 
(Brazil) (Panam§) America 46 23 / 23 Microscribe 3DX 92.3 (2.69) 79.54 

(4.46) () / () () / () - Yes 

Uysal et al. (2005) 
(Turkey) (Konya) Europe 113 55 / 58 Digital caliper (0,01 mm) 91.69 (3.66) 78.83 

(3.46) 
92,34 (3,67) / 
91,01 (3,56) 

79,59 (3,67) / 
78,03 (3,06) 

- Yes 

Al Sulaimani et al. 
(2006) (Saudi Arabia) 

(Jeddah) 
Asia 10 2 / 8 Ortho-l software 96.3 (1.45) 80.58 

(3.74) NS NS 
- 

Yes 

Laino et al. (2004) 
(Italy) (Campania) Europe 13 6 / 7 Digital caliper (0,01 mm) 90.94 (2.26) 78.19 

(2.27) NS NS - Yes 

Ara¼jo et al. (2003) 
(Brazil) (Belo 
Horizonte) 

America 100 49 / 51 Digital caliper (0,01 mm) NS 79.03 
(2.35) NS NS 

- 
Yes 

Alkofide et al. (2002) 
(Saudi Arabia) 
(Jeddah) 

Asia 60 60 / 60 Digital caliper (0,01 mm) 92.71 (2.12) 78.5 
(2.53) 

93.2 (2.15) / 
92.21 (2.02) 

79.66 (2.52) / 
77.34 (1.98) 

- 
Yes 

Ta et al. (2001) 
(Hong Kong) 
(Sheung Wan) 

Asia 30 15 / 15 Digital caliper (0,01 mm) 91.45 (1.8) 79.43 
(2.55) 

91.2 (2.1) / 
91.7 (1.4) 

77.9 (3.1) / 79.2 
(1.8) 

- 
Yes 

Nie et al. (1999) 
(China) (Beijing) Asia 120 60 / 60 Software (0,01 mm) 95.6 (2.62) 82.74 

(2.76) 
95.68 (2.78) / 
95.52 (2.44) 

82.6 (2.94) / 
82.88 (2.56) 

- Yes 

AR ï Anterior Ratio; OR ï Overall Ratio; CBCT ï cone-beam computerized tomography; NS ï Not Stated; SD ï Standard Deviation. 
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CƛƎǳǊŜ нΥ  5ŀǘŀǎŜǘǎ ōȅ ȅŜŀǊ ŀƴŘ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǳǇ ōȅ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŀƴŘ !ƴƎƭŜΩǎ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎΦ !ǊŜŀ ƻŦ 
ǘƘŜ ŎƛǊŎƭŜ ƛǎ ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ǎŀƳǇƭŜ ǎƛȊŜΦ 

 
wƛǎƪ ƻŦ ōƛŀǎ ŀŎǊƻǎǎ ǎǘǳŘƛŜǎ  
vǳŀƭƛǘȅ !ǎǎŜǎǎƳŜƴǘ ¢ƻƻƭ ŦƻǊ hōǎŜǊǾŀǘƛƻƴŀƭ /ƻƘƻǊǘ ŀƴŘ /Ǌƻǎǎπ{ŜŎǘƛƻƴŀƭ {ǘǳŘƛŜǎ ǎǘŀǘŜƳŜƴǘ ǇǊƻǇƻǎŜŘ ōȅ ǘƘŜ 
bLI[.L ǎŎƻǊŜ ƛƴ ǘƘŜ Ŧƛƴŀƭ ǎŀƳǇƭŜ ƻŦ ŀǊǘƛŎƭŜǎ ǊŀƴƎŜŘ ŦǊƻƳ с ǘƻ у ƻǳǘ ƻŦ мл όŀǎ ǎƘƻǿƴ ƛƴ ǎǳǇǇƭŜƳŜƴǘ ¢ŀōƭŜ {оύΦ 
!ƳƻƴƎ ǘƘŜ ƛƴŎƭǳŘŜŘ ǎǘǳŘƛŜǎΣ ƴƻ ǎǘǳŘȅ ǇǊŜǎŜƴǘŜŘ ƘƛƎƘ ǉǳŀƭƛǘȅΦ aƻǊŜƻǾŜǊΣ ŦƻǊǘȅπǎŜǾŜƴ ŀǊǘƛŎƭŜǎ ǇǊŜǎŜƴǘŜŘ 
ƳŜŘƛǳƳ  ǉǳŀƭƛǘȅΣ ƻŦ ǿƘƛŎƘ ŜƭŜǾŜƴ ŀǊǘƛŎƭŜǎ ǇǊŜǎŜƴǘŜŘ у Ǉƻƛƴǘǎ όолΣооΣотΣпоΣппΣпуΣрнΣроΣруΣстΣтрύΣ ŀƴŘ ǘƘƛǊǘȅπǎƛȄ 
ŀǊǘƛŎƭŜǎ ǇǊŜǎŜƴǘŜŘ т Ǉƻƛƴǘǎ όмнΣннΣнрΣнсΣомΣопςосΣоуΣофΣпнΣпрςрмΣрпςртΣрфςсрΣстΣсуΣтлςтнΣтсύΦ CƛǾŜ ǿŜǊŜ ƻŦ 
ƭƻǿ ǉǳŀƭƛǘȅ όттςумύ ŀƴŘΣ ŎƻƴǎŜǉǳŜƴǘƭȅΣ ǿŜǊŜ ŜȄŎƭǳŘŜŘΦ 

aƻǊŜƻǾŜǊΣ ǘǿƻ ŀǊǘƛŎƭŜǎ ǿŜǊŜ ŜȄŎƭǳŘŜŘ όунΣуоύ ŘǳŜ ǘƻ ŀōƴƻǊƳŀƭ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ό{5ύ ǾŀƭǳŜǎ όмл ŀƴŘ млл 
ǘƛƳŜǎ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ƳŜŀƴ ǾŀƭǳŜ ƻŦ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǎǘǳŘƛŜǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅύΦ 
¢ƘŜǎŜ ǳƴǳǎǳŀƭ {5 ǾŀƭǳŜǎ ŦǊŀƳŜ ƴŀǊǊƻǿ ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ƎŀƛƴƛƴƎ ǳƴǊŜŀǎƻƴŀōƭŜ ǿŜƛƎƘǘ ƛƴ ǘƘŜ ƳŜǘŀπŀƴŀƭȅǎƛǎΦ 
²Ŝ ǳƴǎǳŎŎŜǎǎŦǳƭƭȅ ǘǊƛŜŘ ǘƻ ŎƻƴǘŀŎǘ ǘƘŜ ŀǳǘƘƻǊǎΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜΣ ǿŜ ŘŜŎƛŘŜŘ ŦƻǊ ǘƘŜ ŜȄŎƭǳǎƛƻƴ ƻŦ ǘƘŜǎŜΣ 
ǇƻƴŘŜǊƛƴƎ ǘƘŜ ƭƛƪŜƭȅ ƴŜƎŀǘƛǾŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ǘƘŜ ǾŜǊŀŎƛǘȅ ƻŦ ǘƘŜ ǊŜǎǳƭǘǎΦ   

aƻǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅΣ ƻƴƭȅ ǎŜǾŜƴ ǎǘǳŘƛŜǎ ǊŜǇƻǊǘŜŘ ǘƘŜ ǎŜǘǘƛƴƎΣ ƭƻŎŀǘƛƻƴǎ ŀƴŘ ǊŜƭŜǾŀƴǘ ŘŀǘŜǎ ƻŦ Ŏŀǎǘ ƳƻŘŜƭǎ 
όотΣоуΣпфΣрнΣроΣруΣстύΣ ŀƴŘ ǎŜǾŜƴ ŘŜǘŜǊƳƛƴŜŘ ǘƘŜ ǎŀƳǇƭŜ ǎƛȊŜ όолΣооΣпоΣппΣпуΣруΣтрύΦ {ǘǊŀǘŜƎƛŜǎ ǘƻ ƳƛƴƛƳƛȊŜ 
ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǎƻǳǊŎŜǎ ƻŦ ōƛŀǎ ǿŜǊŜ ƴƻǘ ŎƭŜŀǊƭȅ ŘŜǎŎǊƛōŜŘ ƛƴ Ƴƻǎǘ ŀǊǘƛŎƭŜǎΦ bƛƴŜ Ŧŀƛƭ ǘƻ ŜȄǇƭŀƛƴ Ƙƻǿ ǘƘŜȅ 
ŜǾŀƭǳŀǘŜŘ ƛƴǘǊŀπ ŀƴŘκƻǊ ƛƴǘŜǊπŜȄŀƳƛƴŜǊ ŜǊǊƻǊǎ ƻǊ ǊŀƴŘƻƳ ŜǊǊƻǊ ŘŜǘŜǊƳƛƴŀǘƛƻƴ όоуΣпфΣттΣтфςупύΦ  
 
 
CƛƴŘƛƴƎǎ ŦǊƻƳ aŜǘŀπŀƴŀƭȅǎƛǎ 
 
Pairwise MA findings for Normal occlusion 
Lƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇΣ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ hw ŀƴŘ !w ǿŀǎ ǎƻǳǊŎŜŘ ŦǊƻƳ нп ŀƴŘ нр ǎǘǳŘƛŜǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅ 
όCƛƎǳǊŜ о ŀƴŘ пύΦ !ƭƭ ǘƘƻǎŜ ǘǿŜƴǘȅπŦƛǾŜ ǎǘǳŘƛŜǎ ǇǊƻǾƛŘŜŘ Řŀǘŀ ŦƻǊ !w ŀǎǎŜǎǎƳŜƴǘΣ ǿƘƛƭŜ ƻƴŜ ǎǘǳŘȅ όсмύ ƘŀŘ ƴƻ 
Řŀǘŀ ǊŜƎŀǊŘƛƴƎ hwΦ Dƭƻōŀƭ ǇƻƻƭŜŘ ǊŜǎǳƭǘǎ ǎǳƎƎŜǎǘ ŀƴ hw ƳŜŀƴ ƻŦ фмΦтп҈ όфр҈ /LΥ фмΦотπфнΦмлύ ŀƴŘ ŀƴ !w ƳŜŀƴ 
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ƻŦ туΦнп҈ όфр҈ /LΥ ттΦурπтуΦсоύΦ DƭƻōŀƭƭȅΣ ƛƴ ōƻǘƘ ǎȅƴǘƘŜǎƛǎ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ǿŀǎ ƘƛƎƘ όLнҐфнΦрф҈ ŀƴŘ LнҐфлΦфф҈ 
ƛƴ hw ŀƴŘ !wΣ ǊŜǎǇŜŎǘƛǾŜƭȅύΦ 
bŜȄǘΣ ǿŜ ƭƻƻƪŜŘ ŦƻǊ ƎŜƴŘŜǊ ŘƛŦŦŜǊŜƴŎŜǎ ƻƴ hw ŀƴŘ !w ŀǘ Ǝƭƻōŀƭ ƭŜǾŜƭ ǘƘǊƻǳƎƘ ƎŜƴŘŜǊ ƳŜŀƴ ŘƛŦŦŜǊŜƴŎŜ ƳŜǘŀπ
ŀƴŀƭȅǎƛǎΦ hƴƭȅ /ƭŀǎǎ L ǇǊŜǎŜƴǘŜŘ ŀ ƎŜƴŘŜǊ ƛƳǇŀŎǘ ǿƛǘƘ ƳŀƭŜ ǇŀǘƛŜƴǘǎ ƘŀǾƛƴƎ ƘƛƎƘŜǊ hw όлΦолΣ  фр҈ /L лΦллπлΦрфύ 
ŀƴŘ !w όлΦпмΣ фр҈ /L лΦллπлΦуоύ ƳŜŀƴ ǾŀƭǳŜǎ ǘƘŀƴ ŦŜƳŀƭŜǎ ό{ǳǇǇƭŜƳŜƴǘ ¢ŀōƭŜ {пύΦ  
 

 
CƛƎǳǊŜ оΥ CƻǊŜǎǘ Ǉƭƻǘ ƻŦ ǎǘǳŘƛŜǎ ǿƛǘƘ hw ƳŜŀƴ ǾŀƭǳŜǎ ŦƻǊ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ǇŀǘƛŜƴǘǎΦ aŜŀƴ ŜŦŦŜŎǘ ǎƛȊŜ 
ŜǎǘƛƳŀǘŜǎ ƘŀǾŜ ōŜŜƴ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ фр҈ ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ŀƴŘ ŀǊŜ ǎƘƻǿƴ ƛƴ ǘƘŜ ŦƛƎǳǊŜΦ !ǊŜŀ ƻŦ ǎǉǳŀǊŜǎ 
ǊŜǇǊŜǎŜƴǘǎ ǎŀƳǇƭŜ ǎƛȊŜΣ Ŏƻƴǘƛƴǳƻǳǎ ƘƻǊƛȊƻƴǘŀƭ ƭƛƴŜǎ ŀƴŘ ŘƛŀƳƻƴŘǎ ǿƛŘǘƘ ǊŜǇǊŜǎŜƴǘǎ фр҈ ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ 
.ƭǳŜ ŘƛŀƳƻƴŘ ŎŜƴǘŜǊ ŀƴŘ ǘƘŜ ǾŜǊǘƛŎŀƭ ǊŜŘ ŘƻǘǘŜŘ ƭƛƴŜ Ǉƻƛƴǘ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ǇƻƻƭŜŘ ŜǎǘƛƳŀǘŜΦ  
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CƛƎǳǊŜ пΥ CƻǊŜǎǘ Ǉƭƻǘ ƻŦ ǎǘǳŘƛŜǎ ǿƛǘƘ !w ƳŜŀƴ ǾŀƭǳŜǎ ŦƻǊ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ǇŀǘƛŜƴǘǎΦ aŜŀƴ ŜŦŦŜŎǘ ǎƛȊŜ 
ŜǎǘƛƳŀǘŜǎ ƘŀǾŜ ōŜŜƴ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ фр҈ ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭǎ ŀƴŘ ŀǊŜ ǎƘƻǿƴ ƛƴ ǘƘŜ ŦƛƎǳǊŜΦ !ǊŜŀ ƻŦ ǎǉǳŀǊŜǎ 
ǊŜǇǊŜǎŜƴǘǎ ǎŀƳǇƭŜ ǎƛȊŜΣ Ŏƻƴǘƛƴǳƻǳǎ ƘƻǊƛȊƻƴǘŀƭ ƭƛƴŜǎ ŀƴŘ ŘƛŀƳƻƴŘǎ ǿƛŘǘƘ ǊŜǇǊŜǎŜƴǘǎ фр҈ ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭΦ 
.ƭǳŜ ŘƛŀƳƻƴŘ ŎŜƴǘŜǊ ŀƴŘ ǘƘŜ ǾŜǊǘƛŎŀƭ ǊŜŘ ŘƻǘǘŜŘ ƭƛƴŜ Ǉƻƛƴǘ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ǇƻƻƭŜŘ ŜǎǘƛƳŀǘŜΦ  
 
 
 
Pairwise MA Normal Occlusion vs. Boltonôs original values 
5ƛǊŜŎǘ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ǘƘŜ ta! ǇƻƻƭŜŘ ŜǎǘƛƳŀǘŜǎ ŦƻǊ !w ŀƴŘ hw ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ƳŜŀƴ ǾŀƭǳŜǎ ǿƛǘƘ .ƻƭǘƻƴΩǎ 
ƻǊƛƎƛƴŀƭ ǾŀƭǳŜǎΣ ǘƘǊƻǳƎƘ ½πǘŜǎǘΣ ǊŜǾŜŀƭŜŘ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜǎΣ ƘƻǿŜǾŜǊΣ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭ ǇƻǿŜǊ ŦƻǊ ōƻǘƘ 
ŀƴŀƭȅǎƛǎ ǿŜǊŜ ŜȄǘǊŜƳŜƭȅ ƭƻǿΣ рΦу҈ ŀƴŘ рΦт҈Σ ǊŜǎǇŜŎǘƛǾŜƭȅ ό¢ŀōƭŜ нύΦ  
 
Table 2: Comparison of Pairwise MA of normal occlusion with Bolton’s original values. 
 AR  OR 

 N Mean 
(%) 

SD 
(%) 

P (Z-
test) 

Statistical 
Power N Mean 

(%) 
SD 
(%) 

P (Z-
test) 

Statistical 
Power 

PMA Normal 
occlusion 1894 78.24 8.7 

0.527 5.8% 
1859 91.74 8.0 

0.806 5.7% 
Boltonôs Original 

Values 55 77.20 1.65 55 91.3 1.91 
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Bayesian Network meta-analysis findings for Angleôs malocclusions groups 
The difference in mean change for normal occlusion (baseline) compared with different Angle’s 
malocclusion groups is presented in table 3, and can be seen as a measure of the average effort 
required to treat each represented malocclusion towards a proportional occlusion. In studies with no 
normal occlusion data, the comparison with the different types of Angle’s malocclusions was not 
possible. Thus, we adopted a bayesian network meta-analysis approach to pool all available direct 
and indirect comparisons between normal occlusion versus Angle’s Class I, Class II, Class II division 
1, Class II division 2 and Class III values. The network fit statistic outcome included mean values for 
each Angle’s malocclusions and the estimated normal versus malocclusion difference of means, with 
the degree of certainty of such differences reported as credibility intervals (CrI) (Table 3). 

 
Table 3: Results of pairwise meta analysis of normal occlusion and Bayesian NMA of Angle’s 
malocclusion groups. 

 AR  OR 

Pairwise MA N Mean 
Lower 
CI 

Upper 
CI I2 N Mean LowerCI UpperCI I2 

Normal occlusion 1894 78.24 77.85 78.63 90.99 1859 91.74 91.37 92.10 92.59 

Bayesian NMA N Mean 
Lower 
CrI 

Upper 
CrI  N Mean LowerCrI UpperCrI  

Normal occlusion 
(network adjusted) 720 78.24 61.12 95.25  720 91.75 76.21 107.37  

Class I 2767 
 
78.17 

 
61.03 

 
95.30  2683 91.75 

 
76.51 

 
107.62  

Class II 2429 
 
78.12 

 
61.02 

 
95.18  2563 91.99 

 
76.25 

 
107.40  

Class II / div 1 1001 
 
78.06 

 
60.99 

 
95.12  1051 91.813 

 
76.06 

 
107.11  

Class II / div 2 343 
 
78.49 

 
61.47 

 
95.43  343 91.57 

 
76.38 

 
107.33  

Class III 1393 
 
78.92 

 
61.93 

 
95.99  1409 91.812 

 
77.21 

 
108.20  

N, total sample size; Mean; CI, confidence interval; CrI, credibility interval; CI/CrI boundaries and I2 in % 

 
The mean change from normal occlusion for AR means Class I, Class II, Class II division 1 and Class 
II division 2 was -0.03 (95% CrI, -0.29 to 0.23), -0.10 (95% CrI, -0.37 to 0.16), -0.16 (95% CrI, -0.45 to 
0.14) and 0.25 (95% CrI, -0.14 to 0.64), respectively, but in all, the 95% CrI included zero. A similar 
trend was also observed for OR means when we compared the means of Class II, Class II division 1 
and Class II division 2 with normal occlusion (Table 4).  
In contrast, we found a meaningful difference between Angle’s Class III versus normal occlusion both 
for OR and AR means (0.89, 95% CrI, 0.66 to 1.12, and 0.66, 95% CrI, 0.38 to 0.94, respectively), 
and for Class I (0.25, 95% CrI, 0.03 to 0.47) against normal occlusion AR means, since the null 
difference is not within the credibility region (Table 4). 
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Table 4: Results of Bayesian Network Meta-Analysis for Angle’s malocclusion groups. 
Difference to Normal Occlusion 

(%) AR OR 

Bayesian NMA N Mean 
Lower 
CrI 

Upper 
CrI N Mean 

Lower 
CrI 

Upper 
CrI 

         

Class I 2767 -0.03 -0.29 0.23 2683 0.25 0.03 0.47 

Class II 2429 -0.10 -0.37 0.16 2563 0.06 -0.17 0.25 

Class II / div 1 1001 -0.16 -0.45 0.14 1051 -0.16 -0.41 0.09 

Class II / div 2 343 0.25 -0.14 0.64 343 0.08 -0.23 0.40 

Class III 1393 0.66 0.38 0.94 1409 0.89 0.66 1.12 
Baseline normal occlusion is the covariate in the adjusted network meta-analysis.  
N, total sample size; CrI, credibility interval; Mean and CrIs boundaries in %. Bold means that the null difference in not within 
the credibility interval. 
 
 
 
!ŘŘƛǘƛƻƴŀƭ ŀƴŀƭȅǎŜǎ 
Funnel plots revealed no evidence of publication bias (Supplement Figure S5).  
 
 
 

5ƛǎŎǳǎǎƛƻƴ  
{ǳƳƳŀǊȅ ƻŦ aŀƛƴ CƛƴŘƛƴƎǎ     
¢ƻ ǘƘŜ ōŜǎǘ ƻŦ ƻǳǊ ƪƴƻǿƭŜŘƎŜΣ ǘƘƛǎ ƛǎ ǘƘŜ ŦƛǊǎǘ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ǘƘŀǘ ŀǘǘŜƳǇǘŜŘ ǘƻ ŜǎǘƛƳŀǘŜ Ǝƭƻōŀƭ hw ŀƴŘ !w 
ǾŀƭǳŜǎ ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŀƴŘ !ƴƎƭŜΩǎ ƳŀƭƻŎŎƭǳǎƛƻƴΦ 5ŜǎǇƛǘŜ ǘƘŜ ŀǇǇŀǊŜƴǘ ƎŀǇ ƛƴ ƻōǎŜǊǾŀǘƛƻƴŀƭ 
ǎǘǳŘƛŜǎ ŀōƻǳǘ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ōŜǘǿŜŜƴ мфтн ŀƴŘ мффуΣ ǘƘŜ ƭŀǎǘ нл ȅŜŀǊǎ ƘŀǾŜ ōŜŜƴ ƻŦ ƛƴŎǊŜŀǎŜŘ ƛƴǘŜǊŜǎǘ 
όCƛƎǳǊŜ нύΦ hǳǊ ǊŜǎǳƭǘǎ ƛƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ǇŀǘƛŜƴǘǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ǘƘŀǘΣ ƎƭƻōŀƭƭȅΣ ǘƘŜ hw ƳŜŀƴ ǿŀǎ фмΦт҈ όфр҈ 
/LΥ фмΦпπфнΦмύ ŀƴŘ !w ƳŜŀƴ ǿŀǎ туΦн҈ όфр҈ /LΥ ттΦфπтуΦсύΣ ǿƘƛƭŜ ǘƘŜ ǾŀƭǳŜǎ ǇǊƻǇƻǎŜŘ ōȅ .ƻƭǘƻƴ όмύ ǿŜǊŜ 
ǊŜǎǇŜŎǘƛǾŜƭȅ ǎƳŀƭƭŜǊΦ  

Lƴ ŦŀŎǘΣ ǇƻƻƭŜŘ ta! ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŜǎǘƛƳŀǘŜǎ ǿŜǊŜ ƴƻǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ .ƻƭǘƻƴΩǎ ǾŀƭǳŜǎΣ ƘƻǿŜǾŜǊ 
ǘƘƛǎ ŘƛǊŜŎǘ ŎƻƳǇŀǊƛǎƻƴΣ ǘƘƻǳƎƘ ƴŜŎŜǎǎŀǊȅΣ ƛǎ ǉǳƛǘŜ ǳƴŦŀƛǊ ŀƴŘ ŘƛǎǇǊƻǇƻǊǘƛƻƴŀǘŜ ŀǎ ǎƘƻǿƴ ōȅ ǘƘŜ ŜȄǘǊŀƻǊŘƛƴŀǊƛƭȅ 
ƭƻǿ ǎǘŀǘƛǎǘƛŎŀƭ ǇƻǿŜǊΦ !ƭǎƻΣ ǘƘŜ ŎƻƳǇǳǘŜŘ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ ƳŜǘŀπŀƴŀƭȅǘƛŎŀƭ ǇƻƻƭŜŘ ŜǎǘƛƳŀǘŜǎ ǊŜǾŜŀƭŜŘ 
ǾŜǊȅ ŘƛǎŎǊŜǇŀƴǘ ŀƴŘ ŜƭŜǾŀǘŜŘ ǾŀƭǳŜǎ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǿƛǘƘ .ƻƭǘƻƴϥǎ ƻƴŜǎΣ ŀƴŘ ǿŜ ōŜƭƛŜǾŜ ǘƘŀǘ ǘƘŜǎŜ ŘƛǊŜŎǘ 
ŎƻƳǇŀǊƛǎƻƴǎ ŀǊŜ ōƛŀǎŜŘ ǎƛƴŎŜ ƛǘ ƛǎ ƴƻǘ ŀŘŜǉǳŀǘŜ ǘƻ ŎƻƳǇŀǊŜ ǎƻ ǳƴŜǉǳŀƭ ǎŀƳǇƭŜǎΦ 

Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǊŜƳŀǊƪ ǘƘŀǘ ǿŜ ƘŀǾŜ ƴƻǘ ƳŀŘŜ ǿƻǊƭŘ ǎǳōƎǊƻǳǇǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻƴǘƛƴŜƴǘ ǎƛƴŎŜ ǘƘŜ ǎǘǳŘƛŜǎ ŀǊŜ 
ƴƻǘ Ŧǳƭƭȅ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ ŎƻƴǘƛƴŜƴǘ ŀǎ ŀ ǿƘƻƭŜΦ ¢ƘŜǊŜ ƛǎ ŀ ƭŀŎƪ ƻŦ ǎǘǳŘƛŜǎ ƛƴ bƻǊǘƘ !ƳŜǊƛŎŀ ŀƴŘ hŎŜŀƴƛŀ 
ŎƻƴǘƛƴŜƴǘΦ {ƛƳƛƭŀǊƭȅΣ ǘƘŜ !ŦǊƛŎŀƴ ŎƻƴǘƛƴŜƴǘ ƛǎ ǇƻǊǘǊŀȅŜŘ ƻƴƭȅ ōȅ [ƛōȅŀΣ 9ƎȅǇǘΣ aƻǊƻŎŎƻ ŀƴŘ {ǳŘŀƴΣ ǘƘŜ 9ǳǊƻǇŜŀƴ 
ŎƻƴǘƛƴŜƴǘ ƛǎ ǊŜǇǊŜǎŜƴǘŜŘ Ƴŀƛƴƭȅ ōȅ ¢ǳǊƪŜȅ ŀƴŘ LǊŜƭŀƴŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎΣ ǘƘŜ !ǎƛŀ ŎƻƴǘƛƴŜƴǘ ƛǎ Ƴƻǎǘƭȅ ǊŜǇǊŜǎŜƴǘŜŘ 
ōȅ ǎǘǳŘƛŜǎ ŦǊƻƳ LƴŘƛŀΣ ŀƴŘ ǘƘŜ !ƳŜǊƛŎŀƴ ŎƻƴǘƛƴŜƴǘ ƻƴƭȅ ƘŀŘ ǘǿƻ ǎǘǳŘȅ ŦǊƻƳ bƻǊǘƘ !ƳŜǊƛŎŀ ŀƴŘ ǘƘŜ ǊŜƳŀƛƴƛƴƎ 
ǎǘǳŘƛŜǎ ŀǊŜ ŦǊƻƳ .ǊŀȊƛƭΦ 5ŜǎǇƛǘŜ ǘƘƛǎ ǊŜǎǘǊƛŎǘƛƻƴΣ ŦǳǘǳǊŜ ǊŜǎŜŀǊŎƘ ǎƘƻǳƭŘ ŀŘŘǊŜǎǎ ǊŀŎŜ ŀƴŘ ƎŜƴŜǘƛŎ ōŀŎƪƎǊƻǳƴŘǎ 
ǘƻ ǿŜƛƎƘ ǘƘŜƛǊ ƛƴŦƭǳŜƴŎŜ ƻƴ ǘƘŜ ƳŜǎƛƻŘƛǎǘŀƭ ǇǊƻǇƻǊǘƛƻƴǎ ǎƛƴŎŜ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ƛǘ ǿŀǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ ǇŜǊŦƻǊƳ ŘǳŜ 
ǘƻ ǘƘŜ ƭŀŎƪ ƻŦ ǎǳŎƘ ŘŀǘŀΦ {ǘƛƭƭΣ ƎƭƻōŀƭƛȊŀǘƛƻƴ ŀƴŘ ƳƛǎŎŜƎŜƴŀǘƛƻƴ ǎǘǊƻƴƎƭȅ ǎǳǇǇƻǊǘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ƴƻƴπǎǘŀǘƛŎ 
ǇǊƻǇƻǊǘƛƻƴǎ ŀƴŘ ǘƘŜ ƴŜŎŜǎǎƛǘȅ ŦƻǊ ŎƻƴǘƛƴǳŜŘ ǊŜǎŜŀǊŎƘΦ CǳǊǘƘŜǊΣ ƎŜƴŘŜǊ ŀƴŘ ƎŜƻƎǊŀǇƘƛŎ ƭƻŎŀǘƛƻƴΣ ƛƴ ƎŜƴŜǊŀƭΣ ŀǊŜ 
ƴƻǘ ŦŀŎǘƻǊǎ ǘƘŀǘ ƛƴŦƭǳŜƴŎŜ ŘŜƴǘŀƭ ǿƛŘǘƘ ǇǊƻǇƻǊǘƛƻƴǎΦ  
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wŜƎŀǊŘƛƴƎ ǘƘŜ ǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŀƴŘ !ƴƎƭŜ ƳŀƭƻŎŎƭǳǎƛƻƴǎΣ ƛƴ ƎŜƴŜǊŀƭΣ ƻǳǊ ǊŜǎǳƭǘǎ ŘŜǘŜǊƳƛƴŜŘ 
ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ŜȄƛǎǘŜŘ ŦƻǊ ǘƘŜ hw ŀƴŘ !w ōŜǘǿŜŜƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŀƴŘ 
ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎΣ ŜȄŎŜǇǘ ŦƻǊ ǘƘŜ /ƭŀǎǎ LLL ƳŀƭƻŎŎƭǳǎƛƻƴ ōƻǘƘ ƛƴ !w ŀƴŘ hwΣ ŀƴŘ /ƭŀǎǎ L ƳŀƭƻŎŎƭǳǎƛƻƴ 
ƻƴƭȅ ŦƻǊ hwΦ ¦ƴŘŜǊ ǘƘŜǎŜ ŎƛǊŎǳƳǎǘŀƴŎŜǎΣ ǘƘŜ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ŘƛǎŎǊŜǇŀƴŎȅ ƻŦ ƛƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǎƛȊŜ 
Ƴŀȅ ōŜ ƻƴŜ ƻŦ ǘƘŜ ƛƳǇƻǊǘŀƴǘ ŦŀŎǘƻǊǎ ƛƴ ǘƘŜ ŎŀǳǎŜ ƻŦ ƳŀƭƻŎŎƭǳǎƛƻƴǎΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ !ƴƎƭŜΩǎ /ƭŀǎǎ LLLΦ 

¢ƘŜ ǊŜǎǳƭǘǎ ŀƭǎƻ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜǎŜ hw ŀƴŘ !w ŘƛŦŦŜǊŜƴŎŜǎ ŦƻǊ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ƛƴ !ƴƎƭŜΩǎ /ƭŀǎǎ L ŀƴŘ LLL Ƴŀȅ ōŜ 
ŜȄǇƭŀƛƴŜŘ ōȅ ǳǇǇŜǊ ƻǊκŀƴŘ ƭƻǿŜǊ ŘƛǎŎǊŜǇŀƴŎȅΦ CƻǊ ōƻǘƘ !ƴƎƭŜΩǎ /ƭŀǎǎ L ŀƴŘ LLL ŘƛŦŦŜǊŜƴŎŜ ŦƻǊ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴΣ ŀ 
ǇƻǎǎƛōƭŜ ŎƭƛƴƛŎŀƭ ŜȄǇƭŀƴŀǘƛƻƴ ŦƻǊ ǘƘƛǎ ŘƛǎŎǊŜǇŀƴŎȅ Ƴŀȅ ōŜ ŘǳŜ ǘƻ ǎƳŀƭƭŜǊ ƳŜǎƛƻŘƛǎǘŀƭ ƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǎƛȊŜǎ ƻǊκŀƴŘ 
ƎǊŜŀǘŜǊ ƳŜǎƛƻŘƛǎǘŀƭ ƳŀƴŘƛōǳƭŀǊ ǿƛŘǘƘǎΦ  
 
vǳŀƭƛǘȅ ƻŦ ǘƘŜ 9ǾƛŘŜƴŎŜ ŀƴŘ tƻǘŜƴǘƛŀƭ .ƛŀǎŜǎ ƛƴ ǘƘŜ wŜǾƛŜǿ tǊƻŎŜǎǎ 
!ƭƭ ǎǘǳŘƛŜǎ ƛƴŎƭǳŘŜŘ ƛƴ ƳŜǘŀπŀƴŀƭȅǎƛǎ ǇǊŜǎŜƴǘŜŘ ƻǾŜǊŀƭƭ ƳŜŘƛǳƳ ǉǳŀƭƛǘȅΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ƻǳǊ ǇǊŜπŘŜŦƛƴŜŘ ǉǳŀƭƛǘȅ 
ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ Ǌƛǎƪ ƻŦ ōƛŀǎΦ IƻǿŜǾŜǊΣ ǘƘŜǊŜ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ƳŀǘǘŜǊǎ ǘƘŀǘ ƴŜŜŘ ǘƻ ōŜ ǇƻƛƴǘŜŘΦ ! ƘȅǇƻǘƘŜǘƛŎŀƭ 
ƭƛƳƛǘŀǘƛƻƴ ǿƻǳƭŘ ōŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘƛǎ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ƻƴƭȅ Ŏƻƴǘŀƛƴǎ ƻōǎŜǊǾŀǘƛƻƴŀƭ ǎǘǳŘƛŜǎΦ IƻǿŜǾŜǊΣ ŜȄŎŜǇǘ 
ŦƻǊ ǊŜǎǘƻǊŀǘƛǾŜ ƻǊ ǘǊŀǳƳŀǘƛŎ ǊŜŀǎƻƴǎΣ ǘŜŜǘƘ ƳŜǎƛƻŘƛǎǘŀƭ ǿƛŘǘƘ ǊŜƳŀƛƴǎ ǇǊƻǎǇŜŎǘƛǾŜƭȅ ǳƴŎƘŀƴƎŜŘΦ ¢ƘŜǊŜŦƻǊŜΣ 
w/¢ǎΣ ǇǊƻǎǇŜŎǘƛǾŜ ƻǊ ǊŜǘǊƻǎǇŜŎǘƛǾŜ ǎǘǳŘƛŜǎ ƻƴ ǘƘƛǎ ǘƘŜƳŀǘƛŎΣ ǳƴƭŜǎǎ ŀǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ŀ ǎŜŎƻƴŘŀǊȅ ƻōǎŜǊǾŀǘƛƻƴΣ 
ǿƻǳƭŘ ōŜ ƛƴŀǇǇǊƻǇǊƛŀǘŜΦ   

hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǿŜ ƘŀǾŜ ǘƻ ŜƳǇƘŀǎƛȊŜ ǘƘŀǘ Ƴƻǎǘ ǎǘǳŘƛŜǎ ƭŀŎƪ ǎŀƳǇƭŜ ǎƛȊŜ ŎŀƭŎǳƭŀǘƛƻƴ ŀƴŘ ŀǊŜ ƴƻƴπ
ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴΣ ōǳǘ ǊŀǘƘŜǊ ŦǊƻƳ ŀƴ ŀŎŀŘŜƳƛŎ ǎŜǘǘƛƴƎΦ .ŜǎƛŘŜǎΣ ǘƻƻ Ƴŀƴȅ ǎǘǳŘƛŜǎ ǎƘƻǿ ŀ ƭŀŎƪ 
ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ŎŀƭƛōǊŀǘƛƻƴ ƳŜǘƘƻŘ ƻǊ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŜȄŀƳƛƴŜǊǎΦ ¢ƘŜǎŜ ƛǘŜƳǎ ŀǊŜ ŜȄǘǊŜƳŜƭȅ ƛƳǇƻǊǘŀƴǘ ǘƻ 
ƳƛƴƛƳƛȊŜ ǎŜƭŜŎǘƛƻƴ ōƛŀǎ ŀƴŘ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜ ƎŜƴŜǊŀƭƛȊŀǘƛƻƴ ƻŦ ǊŜǎǳƭǘǎΣ ŀƴŘ ƛǘǎ ŀōǎŜƴŎŜ ǿŜŀƪŜƴǎ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ 
ǘƘƛǎ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ƴƻ ǎǘǳŘȅ Ƙŀǎ ǊŜǇƻǊǘŜŘ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ōƭƛƴŘƛƴƎ ŜȄŀƳƛƴŜǊǎΣ ǎƛƴŎŜ 
ǇǊŜǎǳƳŀōƭȅ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊǎ ǘƘŜƳǎŜƭǾŜǎ ǿŜǊŜ ƛƴǾƻƭǾŜŘ ƛƴ ǘŜŜǘƘ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ !ƴƎƭŜΩǎ ŜǾŀƭǳŀǘƛƻƴΦ ¢Ƙƛǎ 
ǇƻǘŜƴǘƛŀƭ ōƛŀǎ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ŦǳǘǳǊŜ ǊŜǎŜŀǊŎƘΦ 

{ƛƎƴƛŦƛŎŀƴǘƭȅΣ ǘƘŜ ƘŜǘŜǊƻƎŜƴŜƛǘȅ ǊŜǾŜŀƭŜŘ ōȅ ƻǳǊ ƳŜǘŀπŀƴŀƭȅǎƛǎ ǊŜŦŜǊǎΣ ŎƻƴŎŜǇǘǳŀƭƭȅΣ ǘƻ ǘƘŜ ǾŀǊƛŀǘƛƻƴ ƛƴ ǎǘǳŘȅ 
ƻǳǘŎƻƳŜǎ ōŜǘǿŜŜƴ ǎǘǳŘƛŜǎΦ ¢Ƙƛǎ ǾŀǊƛŀǘƛƻƴ ǇŜǊ ǎŜ ŎƻǳƭŘ ŦƭŀƎ ǎƻƳŜ ǿƻǊǊƛǎƻƳŜΣ ƘƻǿŜǾŜǊΣ ǿŜ ƴŜŜŘ ǘƻ ŎŀǊŜŦǳƭƭȅ 
ŀǎǎŜǎǎ ǘƘƛǎ ŘƛǎŎǊŜǇŀƴŎȅΣ ŎƻƴǘǊŀǊȅ ǘƻ ŎƻƳƳƻƴ ƳŜǘŀπŀƴŀƭȅǎƛǎΦ Lƴ ƻǳǊ ƻǇƛƴƛƻƴΣ ǘƘŜǎŜ ǊŜǎǳƭǘǎ Ŏŀƴƴƻǘ ōŜ ŎƻƴŎƭǳŘŜŘ 
ŀǎ ŀ ƘƛƎƘ ƳŜǘƘƻŘƻƭƻƎƛŎŀƭ ǾŀǊƛŀōƛƭƛǘȅ ǊŀǘƘŜǊ ǘƘŀƴ ŀ ƘƛƎƘ ǾŀǊƛŀōƭŜƴŜǎǎ ƻŦ ƳŜǎƛƻŘƛǎǘŀƭ ǿƛŘǘƘ ǇǊƻǇƻǊǘƛƻƴǎ ŀƳƻƴƎ 
ǘƘŜ ǇƻǇǳƭŀǘƛƻƴǎΦ 

wŜƎŀǊŘƛƴƎ ƳŜǘƘƻŘƻƭƻƎȅΣ Ƴƻǎǘ ǎǘǳŘƛŜǎ ǘƻƻƪ ǘŜŜǘƘ ƳŜŀǎǳǊŜƳŜƴǘǎ ŦǊƻƳ ǇƭŀǎǘŜǊ ƳƻŘŜƭǎΦ hƴƭȅ ƻƴŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ 
ǳǎŜŘ ƛƴǘǊŀƻǊŀƭ оπŘƛƳŜƴǎƛƻƴŀƭ όо5ύ ǎŎŀƴƴŜόсуύΣ ŀƴƻǘƘŜǊ ǳǎŜŘ /./¢ όтрύΣ ǘƘǊŜŜ ǎǘǳŘƛŜǎ ƘŀǾŜ ŘƛƎƛǘƛȊŜŘ ǇƭŀǎǘŜǊ 
ƳƻŘŜƭǎ ŀƴŘ ǎǳōǎŜǉǳŜƴǘƭȅ ǇŜǊŦƻǊƳŜŘ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘǎ όннΣртΣслύΣ ŀƴŘ ŀƭǎƻ ǘƘǊŜŜ ǳǎŜŘ ŀƴ ŜƭŜŎǘǊƻƴƛŎ 
ƳŜŀǎǳǊƛƴƎ ŘŜǾƛŎŜ όрнΣспΣтлύΦ !ƭǘƘƻǳƎƘ ƛƴ ǘƘŜ ǇŀǎǘΣ ŎŀƭƭƛǇŜǊ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴ ǇƭŀǎǘŜǊ ƳƻŘŜƭǎ ǿŀǎ ǘƘŜ ƎƻƭŘ 
ǎǘŀƴŘŀǊŘΣ ƴƻǿŀŘŀȅǎ ǘƘŜ ǎǘǳŘȅ ƻŦ ƳƻŘŜƭǎ ǿƛǘƘ ǾƛǊǘǳŀƭ о5 ǘŜŎƘƴƻƭƻƎȅ ƘŀǾŜ ƘƛƎƘŜǊ ǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ŀŎŎǳǊŀŎȅ όурς
ууύ ŀƴŘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ŀǎ ǘƘŜ ŦƛǊǎǘ ŎƘƻƛŎŜ ŦƻǊ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ ǇƭŀƴƴƛƴƎ ƛƴ hǊǘƘƻŘƻƴǘƛŎǎΣ ǎǇŜŎƛŦƛŎŀƭƭȅ ǘƻ 
ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǿƛŘǘƘ ƻŦ ǘƘŜ ǘŜŜǘƘΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǎǘǳŘȅ ƳƻŘŜƭǎ ǇǊƻŘǳŎŜŘ ōȅ /./¢ ŀǊŜ ŦŀǊ ŦǊƻƳ ōŜƛƴƎ ǇŜǊŦŜŎǘ ŦƻǊ 
ǊŜǇƭŀŎƛƴƎ ŘƛƎƛǘŀƭ ƳƻŘŜƭǎΦ IŜƴŎŜΣ ƛƴ ǘƘŜ ŦǳǘǳǊŜΣ ǿƛǘƘ ǇǊƻǇŜǊ ƛƳǇǊƻǾŜƳŜƴǘΣ /./¢ ǿƛƭƭ ŜƴǎǳǊŜ ŀ ƳǳƭǘƛǇƭƛŎƛǘȅ ƻŦ 
ŀƴŀƭȅȊŜǎ ŦǊƻƳ ŀ ǎƛƴƎƭŜ ǊŜŎƻǊŘ όуфύΦ CǳǊǘƘŜǊƳƻǊŜΣ ƛǘ ƛǎ ƛƳǇŜǊŀǘƛǾŜ ǘƘŀǘΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ƳŜǎƛƻŘƛǎǘŀƭ ǿƛŘǘƘΣ ǘƘŜ 
ƭŀōƛƻπƭƛƴƎǳŀƭ ŀƴŘ ƛƴŎƭƛƴŀǘƛƻƴ Řŀǘŀ ǎƘƻǳƭŘ ōŜ ŜǾŀƭǳŀǘŜŘ ǎƛƴŎŜ ǘƘŜȅ Ƴŀȅ ŀƭǎƻ ǇǊŜǎŜƴǘ ƎǊŜŀǘ ǾŀǊƛŀōƛƭƛǘȅ ƛƴ 
ǇƻǇǳƭŀǘƛƻƴǎΦ ¢ƘǳǎΣ ƛǘ ƛǎ ƳƻǊŜ ŘŜǎƛǊŀōƭŜ ŀ о5 ƻǊǘƘƻŘƻƴǘƛŎ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴ ǊŀǘƘŜǊ ǘƘŀƴ ŀ н5 
ŀǎǎŜǎǎƳŜƴǘΦ  

  

/ƻƴŎƭǳǎƛƻƴǎ 
¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ǎƘƻǿ ǘƘŀǘ Ǝƭƻōŀƭ ǇƻƻƭŜŘ hw ŀƴŘ !w ƳŜŀƴ ǾŀƭǳŜǎ ŦƻǊ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ 
ǇŀǘƛŜƴǘǎ ŀǊŜ ǎƭƛƎƘǘƭȅ ŀōƻǾŜ .ƻƭǘƻƴΩǎ ƻǊƛƎƛƴŀƭ ǾŀƭǳŜǎΦ /ƭŀǎǎ LΣ ŦƻǊ hw ƳŜŀƴ ǾŀƭǳŜǎΣ ŀƴŘ /ƭŀǎǎ LLLΣ ŦƻǊ ōƻǘƘ hw ŀƴŘ 
!wΣ ŀǊŜ ǇǊƻǇƻǊǘƛƻƴŀƭƭȅ ƭŀǊƎŜǊ ǘƘŀƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ǇŀǘƛŜƴǘǎΦ DŜƴŘŜǊ ƘŀŘ ƴƻ ƛƳǇŀŎǘ ƻƴ ǘŜŜǘƘ ƳŜǎƛƻŘƛǎǘŀƭ 
ǇǊƻǇƻǊǘƛƻƴΦ  
  

LƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ /ƭƛƴƛŎŀƭ tǊŀŎǘƛŎŜ ŀƴŘ wŜǎŜŀǊŎƘ 
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5ŜǎǇƛǘŜ ōŜƛƴƎ ƻƴŜ ƻŦ ǎŜǾŜǊŀƭ ƳŜŀǎǳǊŜǎ ǳǎŜŘ ƛƴ ƻǊǘƘƻŘƻƴǘƛŎ ǇƭŀƴƴƛƴƎΣ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ 
ǎǳƎƎŜǎǘ ǘƘŀǘ .ƻƭǘƻƴϥǎ ƻǊƛƎƛƴŀƭ ǾŀƭǳŜǎ Ƴŀȅ ōŜ ǎƭƛƎƘǘƭȅ ǳƴŘŜǊŜǎǘƛƳŀǘŜŘ ŀǎ hw ŀƴŘ !w Ǝƭƻōŀƭ ǎǘŀƴŘŀǊŘ ƻǊƛƎƛƴŀƭΦ ¢ƘŜ 
ǳǎŜ ƻŦ ƛƴŀŘŜǉǳŀǘŜ ǎǘŀƴŘŀǊŘ ƳŜŀǎǳǊŜǎ ŦƻǊ ǘƘŜ ŘŜƴǘŀƭ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ŜŀŎƘ ǇƻǇǳƭŀǘƛƻƴ Ŏŀƴ ƭŜŀŘ ǘƻ ŘƛŀƎƴƻǎǘƛŎ 
ŜǊǊƻǊǎ ŀƴŘ ŎƻǳƭŘ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǘǊŜŀǘƳŜƴǘ ƻǳǘŎƻƳŜΦ !ƭǎƻΣ ŘŜǎǇƛǘŜ ǘƘŜǎŜ !w ŀƴŘ hw ƳŜŀƴ ǾŀƭǳŜǎ ǿŜǊŜ 
ƻǊƛƎƛƴŀƭƭȅ ŘŜǾŜƭƻǇŜŘ ƻƴƭȅ ŦƻǊ ǘƻƻǘƘ ǿƛŘǘƘ ǊŜŘǳŎǘƛƻƴ όǘƘǊƻǳƎƘ ƛƴǘŜǊǇǊƻȄƛƳŀƭ ǎǘǊƛǇǇƛƴƎ ƻǊ ŜȄǘǊŀŎǘƛƻƴύΣ ǎŜǾŜǊŀƭ 
ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƳŜǎƛƻŘƛǎǘŀƭ ŘƛǎǇǊƻǇƻǊǘƛƻƴŀƭƛǘȅΣ Ƴŀƛƴƭȅ ŘǳŜ ǘƻ ƳƛŎǊƻŘƻƴǘƛŀ ƻǊ ŀƎŜƴŜǎƛǎ ƛƴ ƻƴŜ ƻǊ ƳƻǊŜ ǘŜŜǘƘΣ 
ǊŜǉǳƛǊŜ ǇƻǎǘπƻǊǘƘƻŘƻƴǘƛŎ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ǘǊŜŀǘƳŜƴǘǎΦ ¢ƘǳǎΣ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ƛǎ ƛƳǇŜǊŀǘƛǾŜ ǘƻ ŜǎǘŀōƭƛǎƘ ƴƻǊƳŀǘƛǾŜ 
Řŀǘŀ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴǎ ŀƴŘ ǘƘŜƛǊ ƛƳǇŀŎǘ ǇǊƻǇƻǊǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ŘǳǊƛƴƎ ƻǊǘƘƻŘƻƴǘƛŎ ǘǊŜŀǘƳŜƴǘΦ 

!ǎ ŀ ǊŜǎǳƭǘΣ ƛƴ ǘƘŜ ŦǳǘǳǊŜΣ ǘƘŜǊŜ ƛǎ ŀ ŎƭŜŀǊ ƴŜŜŘ ŦƻǊ ŦǳǊǘƘŜǊ ǎǘǳŘƛŜǎ ǿƛǘƘ ƳƻǊŜ ǎǘǊƛƴƎŜƴǘ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ǿƛǘƘ 
ǊŜƎŀǊŘ ǘƻ ǎŀƳǇƭŜ ǎƛȊŜ ŎŀƭŎǳƭŀǘƛƻƴΣ ƳƻǊŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǇƻǇǳƭŀǘƛƻƴ ǎŀƳǇƭŜǎΣ ŜȄǇƭƛŎƛǘ ŎŀƭƛōǊŀǘƛƻƴ ƳŜǘƘƻŘǎ ǘƻ 
ǊŜŘǳŎŜ Ǌƛǎƪ ōƛŀǎΣ ŦƻǎǘŜǊƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ŘƛƎƛǘŀƭ ǎȅǎǘŜƳǎΣ ŀƴŘ ƎǊŜŀǘŜǊ ŦƻŎǳǎ ƻƴ ǘƘŜ ǊŀŎŜ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ōŜƛƴƎ 
ǎǘǳŘƛŜŘ ŎƻƳōƛƴŜŘ ǿƛǘƘ ƎŜƴŜǘƛŎ ōŀŎƪƎǊƻǳƴŘ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǉǳŜǎǘƛƻƴ ŀǊƛǎŜǎ ƻŦ ǘƘŜ 
ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƻǊǘƘƻŘƻƴǘƛŎ ŎƻƴǎŜƴǎǳǎ ǘƻ ǘƘƻǎŜ ǿƘƻ Ƴǳǎǘ ŜǎǘŀōƭƛǎƘ ƴƻǊƳŀǘƛǾŜ ŘŀǘŀΣ ǎƛƴŎŜ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ 
ǎǘǳŘȅ Ǉƻƛƴǘ ǘƻ ŀ ŘƛŦŦŜǊŜƴŎŜ ŦǊƻƳ ǘƘŜ ƻǊƛƎƛƴŀƭ .ƻƭǘƻƴΩǎ ǾŀƭǳŜǎΦ {ǘƛƭƭΣ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ ƻǳǊ ǎǇŜŎƛŜǎ ōȅ ǘƘŜ 
ƳƛǎŎŜƎŜƴŀǘƛƻƴ ŘǳŜ ǘƻ ƎƭƻōŀƭƛȊŀǘƛƻƴ ƳŀƪŜǎ ǇǊŜǎǎƛƴƎ ǘƘŜ ƴŜŜŘ ŦƻǊ ǘƘŜ Ŏƻƴǘƛƴǳƻǳǎ ǊŜǎŜŀǊŎƘ ƻƴ ǘƘŜ ƘǳƳŀƴ 
ǇǊƻǇƻǊǘƛƻƴǎΣ ŀƴŘΣ ƛƴ ǘƘƛǎ ŎŀǎŜΣ ƻƴ ǘƘŜ ƳŜǎƛƻŘƛǎǘŀƭ ǘŜŜǘƘ ǇǊƻǇƻǊǘƛƻƴΣ ǎƛƴŎŜΣ ŀǇǇŀǊŜƴǘƭȅΣ ǘƘŜǎŜ ŀǊŜ ƴƻǘ ƛƳƳǳǘŀōƭŜΦ 

Lƴ ǘƘŜ ŦƻǊǘƘŎƻƳƛƴƎ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎΣ ǿŜ ōŜƭƛŜǾŜ ƛǘ ǿƛƭƭ ōŜ ǎǳōǎǘŀƴǘƛŀƭ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ǇǊŜπƻǊǘƘƻŘƻƴǘƛŎ ǇŀǘƛŜƴǘΣ  
ƛƴ ƻǊŘŜǊ ǘƻ ǎŜŜƪ ǘƘŜ ƛŘŜŀƭ ǇƻǎǘπƻǊǘƘƻŘƻƴǘƛŎ Ǉƻǎƛǘƛƻƴ ƻŦ ŜŀŎƘ ǘƻƻǘƘΦ Lƴ ǘƘƛǎ ǿŀȅΣ ǿŜ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ƪƴƻǿ ǿƘƛŎƘ 
ǘƻƻǘƘ ƻǊ ǘŜŜǘƘ ƴŜŜŘ ƳŜǎƛƻŘƛǎǘŀƭ ƛƴǘŜǊǾŜƴǘƛƻƴΣ ǎƻ ǘƘŀǘ ǿŜ Ŏŀƴ ŀŎƘƛŜǾŜ ŀ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ǿƛǘƘ ǇǊƻǇŜǊ 
ƳŜǎƛƻŘƛǎǘŀƭ ǇǊƻǇƻǊǘƛƻƴ ǊŜǎǇŜŎǘƛƴƎ ǘƘŜ !ƴŘǊŜǿϥǎ ǎƛȄ ƪŜȅǎΦ 
 
/ƻƴŦƭƛŎǘ ƻŦ ƛƴǘŜǊŜǎǘ  
bƻǘƘƛƴƎ ǘƻ ŘŜŎƭŀǊŜΦ 
 
[ƛǎǘ ƻŦ ŀōōǊŜǾƛŀǘƛƻƴǎ 
hwΥ ƻǾŜǊŀƭƭ ǊŀǘƛƻΤ !w ŀƴǘŜǊƛƻǊ ǊŀǘƛƻΤ bLI[.LΥ bŀǘƛƻƴŀƭ IŜŀǊǘΣ [ǳƴƎΣ ŀƴŘ .ƭƻƻŘ LƴǎǘƛǘǳǘŜΤ /./¢Υ ŎƻƴŜ ōŜŀƳ 
ŎƻƳǇǳǘŜŘ ǘƻƳƻƎǊŀǇƘȅΤ о5Υ оπŘƛƳŜƴǎƛƻƴŀƭΤ н5Υ нπŘƛƳŜƴǎƛƻƴŀƭΤ ta!Υ ǇŀƛǊǿƛǎŜ ƳŜǘŀπŀƴŀƭȅǎƛǎΤ ba!Υ ƴŜǘǿƻǊƪ 
ƳŜǘŀ ŀƴŀƭȅǎƛǎΤ w/¢Υ ǊŀƴŘƻƳƛȊŜŘ ŎƻƴǘǊƻƭƭŜŘ ǘǊƛŀƭΤ /LΥ ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭΤ {5Υ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴΤ /ǊƭΥ ŎǊŜŘƛōƛƭƛǘȅ 
ƛƴǘŜǊǾŀƭǎΦ 

 

 

wŜŦŜǊŜƴŎŜǎ 
мΦ  .ƻƭǘƻƴ ²Φ 5ƛǎƘŀǊƳƻƴȅ ƛƴ ǘƻƻǘƘ ǎƛȊŜ ŀƴŘ ƛǘǎ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ŀƴŀƭȅǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ ƻŦ 

ƳŀƭƻŎŎƭǳǎƛƻƴΦ !ƴƎƭŜ hǊǘƘƻŘΦ мфруΤнуόоύΥммоςолΦ  

нΦ  YǊŀǾƛǘȊ b5Σ Yǳǎƴƻǘƻ .Σ .ŜDƻƭŜ 9Σ hōǊŜȊ !Σ !ƎǊŀƴ .Φ Iƻǿ ǿŜƭƭ ŘƻŜǎ LƴǾƛǎŀƭƛƎƴ ǿƻǊƪΚ ! 
ǇǊƻǎǇŜŎǘƛǾŜ ŎƭƛƴƛŎŀƭ ǎǘǳŘȅ ŜǾŀƭǳŀǘƛƴƎ ǘƘŜ ŜŦŦƛŎŀŎȅ ƻŦ ǘƻƻǘƘ ƳƻǾŜƳŜƴǘ ǿƛǘƘ LƴǾƛǎŀƭƛƎƴΦ !Ƴ W 
hǊǘƘƻŘ 5ŜƴǘƻŦŀŎ hǊǘƘƻǇ ώLƴǘŜǊƴŜǘϐΦ нллфΤморόмύΥнтςорΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκŘȄΦŘƻƛΦƻǊƎκмлΦмлмсκƧΦŀƧƻŘƻΦнллтΦлрΦлму 

оΦ  [ƻƳōŀǊŘƻ [Σ !ǊǊŜƎƘƛƴƛ !Σ wŀƳƛƴŀ CΣ DƘƛǎƭŀƴȊƻƴƛ [¢IΣ {ƛŎƛƭƛŀƴƛ DΦ tǊŜŘƛŎǘŀōƛƭƛǘȅ ƻŦ ƻǊǘƘƻŘƻƴǘƛŎ 
ƳƻǾŜƳŜƴǘ ǿƛǘƘ ƻǊǘƘƻŘƻƴǘƛŎ ŀƭƛƎƴŜǊǎΥ ŀ ǊŜǘǊƻǎǇŜŎǘƛǾŜ ǎǘǳŘȅΦ tǊƻƎ hǊǘƘƻŘΦ нлмтΤмуόмύΥмςмнΦ  

пΦ  .ƻƴǿƛƭƭ ²Φ ¢ƘŜ ǎŎƛŜƴǘƛŦƛŎ ŀǊǘƛŎǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ƘǳƳŀƴ ǘŜŜǘƘ ŀǎ ŦƻǳƴŘŜŘ ƻƴ ƎŜƻƳŜǘǊƛŎŀƭΣ 
ƳŀǘƘŜƳŀǘƛŎŀƭ ŀƴŘ ƳŜŎƘŀƴƛŎŀƭ ƭŀǿǎΦ 5Ŝƴǘ LǘŜƳǎ LƴǘŜǊŜǎǘΦ муффΤмόмύΥсмтςпоΦ  

рΦ  .ƭŀŎƪ DΦ 5ŜǎŎǊƛǇǘƛǾŜ ŀƴŀǘƻƳȅ ƻŦ ƘǳƳŀƴ ǘŜŜǘƘΦ пǘƘ ŜŘΦ tƘƛƭŀŘŜƭǇƘƛŀΤ мфлнΦ мноπмоп ǇΦ  

сΦ  ¸ƻǳƴƎ WΦ wŀǘƛƻƴŀƭ ǘǊŜŀǘƳŜƴǘ ƻŦ ƛƴŦǊŀŎƭǳǎƛƻƴΦ LƴǘŜǊƴ W hǊǘƘƻŘΦ мфноΤфόмύΥмΦ  

тΦ  DƛƭǇŀǘǊƛŎ ²IΦ !ǊŎƘ tǊŜŘŜǘŜǊƳƛƴŀǘƛƻƴτLǎ ƛǘ tǊŀŎǘƛŎŀƭΚ W !Ƴ 5Ŝƴǘ !ǎǎƻŎ ώLƴǘŜǊƴŜǘϐΦ 
мфноΤмлόтύΥрроςтнΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκƭƛƴƪƛƴƎƘǳōΦŜƭǎŜǾƛŜǊΦŎƻƳκǊŜǘǊƛŜǾŜκǇƛƛκ{млпусоспнолтллнл 

уΦ  bŜŦŦ /²Φ ¢ŀƛƭƻǊŜŘ hŎŎƭǳǎƛƻƴ ǿƛǘƘ ǘƘŜ ŀƴǘŜǊƛƻǊ ŎƻŜŦŦƛŎƛŜƴǘΦ ƳŜǊƛŎŀƴ W hǊǘƘƻŘΦ мфпфΤорόпύΥолфς
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моΦ  

фΦ  bŜŦŦ /²Φ ¢ƘŜ ǎƛȊŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ƳŀȄƛƭƭŀǊȅ ŀƴŘ ƳŀƴŘƛōǳƭŀǊ ŀƴǘŜǊƛƻǊ ǎŜƎƳŜƴǘǎ ƻŦ 
ǘƘŜ ŘŜƴǘŀƭ ŀǊŎƘΦ !ƴƎƭŜ hǊǘƘƻŘΦ мфртΤнтόоύΥмоуςптΦ  

млΦ  YŜǎƭƛƴƎ IΦ ¢ƘŜ ǇƘƛƭƻǎƻǇƘȅ ƻŦ ǘƘŜ ǘƻƻǘƘ ǇƻǎƛǘƛƻƴƛƴƎ ŀǇǇƭƛŀƴŎŜΦ !Ƴ W hǊǘƘƻŘ hǊŀƭ {ǳǊƎΦ 
мфпрΤомόсύΥнфтςолпΦ  

ммΦ  .ƻƭǘƻƴ ²Φ ¢ƘŜ ŎƭƛƴƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŀ ǘƻƻǘƘπǎƛȊŜ ŀƴŀƭȅǎƛǎΦ !Ƴ W hǊǘƘƻŘΦ мфснΤпуόтύΥрлпςнфΦ  

мнΦ  [ŀǾŜƭƭŜ /Φ aŀȄƛƭƭŀǊȅ ŀƴŘ ƳŀƴŘƛōǳƭŀǊ ǘƻƻǘƘ ǎƛȊŜ ƛƴ ŘƛŦŦŜǊŜƴǘ ǊŀŎƛŀƭ ƎǊƻǳǇǎ ŀƴŘ ƛƴ ŘƛŦŦŜǊŜƴǘ 
ƻŎŎƭǳǎŀƭ ŎŀǘŜƎƻǊƛŜǎΦ !Ƴ W hǊǘƘƻŘΦ мфтнΤсмόмύΥнфςотΦ  

моΦ  Iŀǘǘŀō CbΣ !ƭπYƘŀǘŜŜō {Σ {ǳƭǘŀƴ LΦ aŜǎƛƻŘƛǎǘŀƭ ŎǊƻǿƴ ŘƛŀƳŜǘŜǊǎ ƻŦ ǇŜǊƳŀƴŜƴǘ ǘŜŜǘƘ ƛƴ 
WƻǊŘŀƴƛŀƴǎΦ !ǊŎƘ hǊŀƭ .ƛƻƭΦ мффсΤпмόтύΥспмςрΦ  

мпΦ  {ŀƴǘƻǊƻ aΣ !ȅƻǳō a9Σ tŀǊŘƛ ±!Σ /ŀƴƎƛŀƭƻǎƛ ¢WΦ aŜǎƛƻŘƛǎǘŀƭ /Ǌƻǿƴ 5ƛƳŜƴǎƛƻƴǎ ŀƴŘ ¢ƻƻǘƘ {ƛȊŜ 
5ƛǎŎǊŜǇŀƴŎȅ ƻŦ ǘƘŜ tŜǊƳŀƴŜƴǘ 5Ŝƴǘƛǘƛƻƴ ƻŦ 5ƻƳƛƴƛŎŀƴ !ƳŜǊƛŎŀƴǎΦ !ƴƎƭŜ hǊǘƘƻŘΦ 
нлллΤтлόпύΥолоςтΦ  

мрΦ  .ƛǎƘŀǊŀ {9Σ WŀƪƻōǎŜƴ Κ WwΣ !ōŘŀƭƭŀƘ 9aΣ CŜǊƴŀƴŘŜȊ DŀǊŎƛŀ !Φ /ƻƳǇŀǊƛǎƻƴǎ ƻŦ ƳŜǎƛƻŘƛǎǘŀƭ ŀƴŘ 
ōǳŎŎƻƭƛƴƎƴŀƭ ŎǊƻǿƴ ŘƛƳŜƴǎƛƻƴǎ ƻŦ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ǘŜŜǘƘ ƛƴ ǘƘǊŜŜ ǇƻǇǳƭŀǘƛƻƴǎ ŦǊƻƳ 9ƎȅǇǘΣ 
aŜȄƛŎƻΣ ŀƴŘ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΦ !Ƴ W hǊǘƘƻŘ 5ŜƴǘƻŦŀŎ hǊǘƘƻǇΦ мфуфΤфсόрύΥпмсςннΦ  

мсΦ  {ƳƛǘƘ {Σ .ǳǎŎƘŀƴƎ tΣ ²ŀǘŀƴŀōŜ 9Φ LƴǘŜǊŀǊŎƘ ǘƻƻǘƘ ǎƛȊŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ƻŦ о ǇƻǇǳƭŀǘƛƻƴǎΥ άŘƻŜǎ 
.ƻƭǘƻƴΩǎ ŀƴŀƭȅǎƛǎ ŀǇǇƭȅΚέ !Ƴ W hǊǘƘƻŘ 5ŜƴǘƻŦŀŎƛŀƭ hǊǘƘƻǇ ώLƴǘŜǊƴŜǘϐΦ нлллΤммтόнύΥмсфςтпΦ 
!ǾŀƛƭŀōƭŜ ŦǊƻƳΥ ƘǘǘǇΥκκǿǿǿΦƴŎōƛΦƴƭƳΦƴƛƘΦƎƻǾκǇǳōƳŜŘκмлстннмт 

мтΦ  5ŜƳǇǎŜȅ tΣ ¢ƻǿƴǎŜƴŘ D/Φ DŜƴŜǘƛŎ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ ǾŀǊƛŀǘƛƻƴ ƛƴ ƘǳƳŀƴ 
ǘƻƻǘƘ ǎƛȊŜΦ IŜǊŜŘƛǘȅ ό9ŘƛƴōύΦ нллмΤусό{ŜǇǘŜƳōŜǊ нлллύΥсурςфоΦ  

муΦ  IǳƎƘŜǎ ¢Σ 5ŜƳǇǎŜȅ tΣ wƛŎƘŀǊŘǎ [Σ ¢ƻǿƴǎŜƴŘ DΦ DŜƴŜǘƛŎ ŀƴŀƭȅǎƛǎ ƻŦ ŘŜŎƛŘǳƻǳǎ ǘƻƻǘƘ ǎƛȊŜ ƛƴ 
!ǳǎǘǊŀƭƛŀƴ ǘǿƛƴǎΦ !ǊŎƘ hǊŀƭ .ƛƻƭΦ нлллΤпрόммύΥффтςмллпΦ  

мфΦ  .ŜǊƴŀōŞ 9Σ aŀƧƻǊ t²Σ CƭƻǊŜǎπaƛǊ /Φ ¢ƻƻǘƘπǿƛŘǘƘ Ǌŀǘƛƻ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ƛƴ ŀ ǎŀƳǇƭŜ ƻŦ tŜǊǳǾƛŀƴ 
ŀŘƻƭŜǎŎŜƴǘǎΦ !Ƴ W hǊǘƘƻŘ 5ŜƴǘƻŦŀŎ hǊǘƘƻǇΦ нллпΤмнрόоύΥосмςрΦ  

нлΦ  !ƭπYƘŀǘŜŜō {Σ !ōǳ !ƭƘŀƛƧŀ 9Φ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƴŘ ŀǊŎƘ ǇŀǊŀƳŜǘŜǊǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ 
ƳŀƭƻŎŎƭǳǎƛƻƴǎ ƛƴ ŀ WƻǊŘŀƴƛŀƴ ǎŀƳǇƭŜΦ !ƴƎƭŜ hǊǘƘƻŘΦ нллсΤтсόоύΥпрфςсрΦ  

нмΦ  !ƭπhƳŀǊƛ LΣ !ƭπ.ƛǘŀǊ ½Σ IŀƳŘŀƴ !Φ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ WƻǊŘŀƴƛŀƴ ǎŎƘƻƻƭŎƘƛƭŘǊŜƴΦ 
9ǳǊ W hǊǘƘƻŘΦ нллуΤолόрύΥрнтςомΦ  

ннΦ  hΩaŀƘƻƴȅ DΣ aƛƭƭŜǘǘ 5¢Σ .ŀǊǊȅ aYΣ aŎLƴǘȅǊŜ D¢Σ /Ǌƻƴƛƴ a{Φ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ƛƴ LǊƛǎƘ 
ƻǊǘƘƻŘƻƴǘƛŎ ǇŀǘƛŜƴǘǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎΦ !ƴƎƭŜ hǊǘƘƻŘΦ нлммΤумόмύΥмолςоΦ  

ноΦ  YǳƳŀǊ tΣ {ƛƴƎƘ ±Σ YǳƳŀǊ tΣ {ƘŀǊƳŀ tΣ {ƘŀǊƳŀ wΦ 9ŦŦŜŎǘǎ ƻŦ ǇǊŜƳƻƭŀǊ ŜȄǘǊŀŎǘƛƻƴǎ ƻƴ .ƻƭǘƻƴ 
ƻǾŜǊŀƭƭ Ǌŀǘƛƻǎ ŀƴŘ ǘƻƻǘƘπǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ƛƴ ŀ WŀǇŀƴŜǎŜ ƻǊǘƘƻŘƻƴǘƛŎ ǇƻǇǳƭŀǘƛƻƴΦ W hǊǘƘƻŘ {ŎƛΦ 
нлмоΤнόмύΥноςтΦ  

нпΦ  9ƴŘƻ ¢Σ !ōŜ wΣ YǳǊƻƪƛ IΣ hƪŀ YΣ {ƘƛƳƻƻƪŀ {Φ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ 
ƳŀƭƻŎŎƭǳǎƛƻƴǎ ƛƴ ŀ WŀǇŀƴŜǎŜ ƻǊǘƘƻŘƻƴǘƛŎ ǇƻǇǳƭŀǘƛƻƴΦ !ƴƎƭŜ hǊǘƘƻŘΦ нллуΤтуόсύΥффпςфΦ  

нрΦ  aŀƴƻǇŀǘŀƴŀƪǳƭ {Σ ²ŀǘŀƴŀǿƛǊǳƴ bΦ /ƻƳǇǊŜƘŜƴǎƛǾŜ ƛƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǿƛŘǘƘ ǇǊƻǇƻǊǘƛƻƴ ƻŦ 
.ŀƴƎƪƻƪ ǊŜǎƛŘŜƴǘǎΦ .ǊŀȊ hǊŀƭ wŜǎ ώLƴǘŜǊƴŜǘϐΦ нлммΤнрόнύΥмннςтΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκǿǿǿΦǎŎƛŜƭƻΦōǊκǎŎƛŜƭƻΦǇƘǇΚǎŎǊƛǇǘҐǎŎƛψŀǊǘǘŜȄǘϧǇƛŘҐ{мулсπ
уонпнлммлллнллллрϧƭƴƎҐŜƴϧǘƭƴƎҐŜƴ 

нсΦ  wƛŎŎƛ L5Σ {ŎŀƴŀǾƛƴƛ a!Σ YŀƛŜŘŀ !YΣ wƻǎłǊƛƻ I5Σ tŀǊŀƴƘƻǎ [wΦ .ƻƭǘƻƴ Ǌŀǘƛƻ ƛƴ ǎǳōƧŜŎǘǎ ǿƛǘƘ 
ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ŀƴŘ ƳŀƭƻŎŎƭǳǎƛƻƴΦ .ǊŀȊƛƭƛŀƴ W hǊŀƭ {ŎƛΦ нлмоΤмнόпύΥортςсмΦ  

нтΦ  IƛƎƎƛƴǎ Wt¢Σ ¢ƘƻƳǇǎƻƴ {DΣ 5ŜŜƪǎ WWΣ !ƭǘƳŀƴ 5DΦ aŜŀǎǳǊƛƴƎ ƛƴŎƻƴǎƛǎǘŜƴŎȅ ƛƴ ƳŜǘŀπŀƴŀƭȅǎŜǎΦ 
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.aW  .Ǌ aŜŘ WΦ нллоΤонтόтпмпύΥрртςслΦ  

нуΦ  [ƛōŜǊŀǘƛ !Σ !ƭǘƳŀƴ 5DΣ ¢ŜǘȊƭŀŦŦ WΣ aǳƭǊƻǿ /Σ DǄǘȊǎŎƘŜ t/Σ LƻŀƴƴƛŘƛǎ Wt!Σ Ŝǘ ŀƭΦ ¢ƘŜ twL{a! 
ǎǘŀǘŜƳŜƴǘ ŦƻǊ ǊŜǇƻǊǘƛƴƎ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿǎ ŀƴŘ ƳŜǘŀπŀƴŀƭȅǎŜǎ ƻŦ ǎǘǳŘƛŜǎ ǘƘŀǘ ŜǾŀƭǳŀǘŜ ƘŜŀƭǘƘ 
ŎŀǊŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎΥ 9ȄǇƭŀƴŀǘƛƻƴ ŀƴŘ ŜƭŀōƻǊŀǘƛƻƴΦ t[ƻ{ aŜŘΦ нллфΤсόтύΦ  

нфΦ  .ŜƭƭŜǊ 9aΣ DƭŀǎȊƛƻǳ ttΣ !ƭǘƳŀƴ 5DΣ IƻǇŜǿŜƭƭ {Σ .ŀǎǘƛŀƴ IΣ /ƘŀƭƳŜǊǎ LΣ Ŝǘ ŀƭΦ twL{a! ŦƻǊ 
!ōǎǘǊŀŎǘǎΥ wŜǇƻǊǘƛƴƎ {ȅǎǘŜƳŀǘƛŎ wŜǾƛŜǿǎ ƛƴ WƻǳǊƴŀƭ ŀƴŘ /ƻƴŦŜǊŜƴŎŜ !ōǎǘǊŀŎǘǎΦ t[ƻ{ aŜŘΦ 
нлмоΤмлόпύΦ  

олΦ  .ǳƎŀƛƎƘƛǎ LΣ YŀǊŀƴǘƘ 5Σ .ƻǊȊŀōŀŘƛπCŀǊŀƘŀƴƛ !Φ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ƛƴ ŀ [ƛōȅŀƴ ǇƻǇǳƭŀǘƛƻƴΣ ŀ 
ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ǎǘǳŘȅ ƛƴ ǎŎƘƻƻƭŎƘƛƭŘǊŜƴΦ W /ƭƛƴ 9ȄǇ 5ŜƴǘΦ нлмрΤтόмύΥŜмллςрΦ  

омΦ  !ƭƪƻŦƛŘŜ 9Σ IŀǎƘƛƳ IΦ LƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ 
ŎƭŀǎǎŜǎΥ ŀ ŎƻƳǇŀǊŀǘƛǾŜ ǎǘǳŘȅΦ W /ƭƛƴ tŜŘƛŀǘǊ 5Ŝƴǘ ώLƴǘŜǊƴŜǘϐΦ нллнΤнсόпύΥоуоςтΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκƧƻŎǇŘΦƻǊƎκŘƻƛκмлΦмттфсκƧŎǇŘΦнсΦпΦƧпсорнƎуслтллсмп҈р/ƴƘǘǘǇΥκκǿǿǿΦƴŎōƛΦƴƭƳΦƴƛƘΦƎ
ƻǾκǇǳōƳŜŘκмнмтрмоо 

онΦ  aŀƘƳƻǳŘ bΣ 9ƭǘŀƘƛǊ IΣ aŀƎŜŜǘ !Φ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ 
ƎǊƻǳǇǎ ƛƴ {ǳŘŀƴŜǎŜ ǎŀƳǇƭŜΦ W hǊǘƘƻŘ 9ƴŘƻŘΦ нлмтΤоόоΥмлύΥмςсΦ  

ооΦ  /ŀƴœŀŘƻ wIΣ DƻƴœŀƭǾŜǎ WǵƴƛƻǊ ²Σ ±ŀƭŀǊŜƭƭƛ CtΣ CǊŜƛǘŀǎ Ya{Σ /ǊşǎǇƻ W![Φ !ǎǎƻŎƛŀǘƛƻƴ ōŜǘǿŜŜƴ 
.ƻƭǘƻƴ ŘƛǎŎǊŜǇŀƴŎȅ ŀƴŘ !ƴƎƭŜ ƳŀƭƻŎŎƭǳǎƛƻƴǎΦ .ǊŀȊƛƭƛŀƴ hǊŀƭ wŜǎ wŜǎΦ нлмрΤнфόмύΥмςсΦ  

опΦ  !ƭπ5ǳƭƛŀƳȅ aWΣ hǘƘƳŀƴ {{Σ IǳǎǎƛŜƴ C!Φ /ƻƳǇŀǊƛǎƻƴ ƻŦ .ƻƭǘƻƴΩǎ wŀǘƛƻǎ ƛƴ ŀ {ŀƳǇƭŜ ƻŦ LǊŀǉƛ 
ŀƴŘ 9ƎȅǇǘƛŀƴ tƻǇǳƭŀǘƛƻƴǎΦ W ōŀƎƘŘŀŘ /ƻƭƭ 5Ŝƴǘ ώLƴǘŜǊƴŜǘϐΦ нлмсΤнуόпύΥмтнςрΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇǎΥκκǿǿǿΦƛŀǎƧΦƴŜǘκƛŀǎƧΚŦǳƴŎҐŀǊǘƛŎƭŜϧŀLŘҐммурлт 

орΦ  {ƘŀǎǘǊƛ 5Σ {ƛƴƎƘ !Σ ¢ŀƴŘƻƴ tΦ .ƻƭǘƻƴ Ǌŀǘƛƻ ƛƴ ŀ bƻǊǘƘ LƴŘƛŀƴ ǇƻǇǳƭŀǘƛƻƴ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ 
ƳŀƭƻŎŎƭǳǎƛƻƴǎΦ W hǊǘƘƻŘ {Ŏƛ ώLƴǘŜǊƴŜǘϐΦ нлмрΤпόоύΥуоςрΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκǿǿǿΦƧƻǊǘƘƻŘǎŎƛΦƻǊƎκǘŜȄǘΦŀǎǇΚнлмрκпκоκуоκмслнпо 

осΦ  ½ŜǊƻǳŀƻǳƛ aCΣ .ŀƘƛƧŜ [Σ ½ŀƻǳƛ CΣ wŜƎǊŀƎǳƛ {Φ {ǘǳŘȅ ƻŦ ǾŀǊƛŀǘƛƻƴǎ ƻŦ ǘƘŜ .ƻƭǘƻƴ ƛƴŘŜȄ ƛƴ ǘƘŜ 
aƻǊƻŎŎŀƴ ǇƻǇǳƭŀǘƛƻƴ ŘŜǇŜƴŘƛƴƎ ƻƴ ŀƴƎƭŜ ƳŀƭƻŎŎƭǳǎƛƻƴ ŎƭŀǎǎΦ Lƴǘ hǊǘƘƻŘ ώLƴǘŜǊƴŜǘϐΦ 
нлмпΤмнόнύΥнмоςнмΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ ƘǘǘǇΥκκŘȄΦŘƻƛΦƻǊƎκмлΦмлмсκƧΦƻǊǘƘƻΦнлмпΦлоΦлло 

отΦ  !ǎƳŀ !Φ /ƻƳǇŀǊƛǎƻƴ ƻŦ ŀƴǘŜǊƛƻǊ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ 
ƎǊƻǳǇǎΦ aŀƭŀȅǎƛŀƴ W aŜŘ IŜŀƭ {ŎƛΦ нлмоΤфόмύΥтоςфΦ  

оуΦ  Yŀƴǎŀƭ !Σ YƛǘǘǳǊ bΣ YŜƭǳǎƪŀǊ YaΦ !ƴŀƭȅǎƛǎ ƻŦ .ƻƭǘƻƴΩǎ Ǌŀǘƛƻ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ 
ƎǊƻǳǇǎΥ ! ƘƻǎǇƛǘŀƭ ōŀǎŜŘ ǎǘǳŘȅΦ LƴŘƛŀƴ W 5Ŝƴǘ ώLƴǘŜǊƴŜǘϐΦ нлмнΤоόоύΥмофςппΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκƭƛƴƪƛƴƎƘǳōΦŜƭǎŜǾƛŜǊΦŎƻƳκǊŜǘǊƛŜǾŜκǇƛƛκ{лфтрфсн·мнлллнфф 

офΦ  /Ǌƻǎōȅ 5wΣ !ƭŜȄŀƴŘŜǊ /DΦ ¢ƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ 
ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎΦ !Ƴ W hǊǘƘƻŘ 5ŜƴǘƻŦŀŎ hǊǘƘƻǇΦ мфуфΤфрόсύΥпртςсмΦ  

плΦ  DŀŘŘŀƳ wΣ !Ǌȅŀ {Σ {ƘŜǘǘȅ YΦ LƴŎƛŘŜƴŎŜ ƻŦ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ƛƴ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ ŀƴŘ 
ǊŜƭŀǘƛƻƴ ǘƻ ŜȄǘǊŀŎǘƛƻƴΦ W Lƴǘ hǊŀƭ IŜŀƭ W Lƴǘ hǊŀƭ IŜŀƭΦ нлмрΤттό{ǳǇǇƭмύΥпуςроΦ  

пмΦ  .ŜƎǳƳ aΣ DƻƧŜ {YΣ YŀǊǊŀ !Σ aƻƘŀƴ {Φ ¢ƻƻǘƘ ǎƛȊŜ ŀƴŘ ŀǊŎƘ ǇŀǊŀƳŜǘŜǊ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ 
ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴǎ ƛƴ ȅƻǳƴƎ ǇŜǊƳŀƴŜƴǘ ŘŜƴǘƛǘƛƻƴ ƻŦ моπмрπȅŜŀǊπƻƭŘ ǎŎƘƻƻƭ ŎƘƛƭŘǊŜƴ ƻŦ 
bŀƭƎƻƴŘŀ 5ƛǎǘǊƛŎǘπ{ƻǳǘƘ LƴŘƛŀƴ ǇƻǇǳƭŀǘƛƻƴΦ W hǊǘƘƻŘ wŜǎΦ нлмпΤнόмύΥпςмлΦ  

пнΦ  /ƘǳƎƘ ±Σ ¢ŀƴŘƻƴ tΣ {ƘŀǊƳŀ ±Σ bŀƎŀǊ !Σ aŀǳǊȅŀ wΣ /ƘǳƎƘ !Φ !ƴ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƻƻǘƘ ǎƛȊŜ 
ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎ ƛƴ bƻǊǘƘ LƴŘƛŀƴǎΦ W hǊǘƘƻŘ wŜǎΦ 
нлмрΤоόнύΥммфςноΦ  

поΦ  aŎ{ǿƛƴŜȅ ¢tΣ aƛƭƭŜǘǘ 5¢Σ aŎLƴǘȅǊŜ D¢Σ .ŀǊǊȅ aYΣ /Ǌƻƴƛƴ a{Φ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ƛƴ /ƭŀǎǎ 
LL ŘƛǾƛǎƛƻƴ м ŀƴŘ /ƭŀǎǎ LLL ƳŀƭƻŎŎƭǳǎƛƻƴ ǊŜǉǳƛǊƛƴƎ ǎǳǊƎƛŎŀƭπƻǊǘƘƻŘƻƴǘƛŎ ƻǊ ƻǊǘƘƻŘƻƴǘƛŎ 
ǘǊŜŀǘƳŜƴǘΦ W hǊǘƘƻŘ ώLƴǘŜǊƴŜǘϐΦ нлмпΤпмόнύΥммуςноΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
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ƘǘǘǇΥκκǿǿǿΦƴŎōƛΦƴƭƳΦƴƛƘΦƎƻǾκǇǳōƳŜŘκнпрнстмф 

ппΦ  LǎƳŀƛƭ a!Σ !ōǳŀŦŦŀƴ !IΦ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎ ƛƴ 
{ǳŘŀƴŜǎŜ ǎŀƳǇƭŜΦ hǊǘƘƻŘ ²ŀǾŜǎ ώLƴǘŜǊƴŜǘϐΦ нлмрΤтпόнύΥотςпмΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκŘȄΦŘƻƛΦƻǊƎκмлΦмлмсκƧΦƻŘǿΦнлмрΦлмΦллм 

прΦ  IŀǎƘƛƳ !!Σ 9ƭŘƛƴ !πIΣ IŀǎƘƛƳ IΦ .ƻƭǘƻƴ ǘƻƻǘƘ ǎƛȊŜ Ǌŀǘƛƻ ŀƳƻƴƎ {ǳŘŀƴŜǎŜ tƻǇǳƭŀǘƛƻƴ ǎŀƳǇƭŜΥ 
! ǇǊŜƭƛƳƛƴŀǊȅ ǎǘǳŘȅΦ W hǊǘƘƻŘ {Ŏƛ ώLƴǘŜǊƴŜǘϐΦ нлмрΤпόоύΥттςунΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκǿǿǿΦƧƻǊǘƘƻŘǎŎƛΦƻǊƎκǘŜȄǘΦŀǎǇΚнлмрκпκоκттκмслнпл 

псΦ  9ƭǎƘŜƛƪƘƛ CΣ .ǳƎŀƛƎƘƛǎ LΣ IŀƳŜŘ ¢Φ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ƛƴ ŀ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎ ƛƴ 
[ƛōȅŀΥ ŀ Ǉƛƭƻǘ ǎǘǳŘȅΦ [ƛōȅŀƴ Lƴǘ aŜŘ ¦ƴƛǾ W ώLƴǘŜǊƴŜǘϐΦ нлмтΤнόнύΥфнςмллΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκƧƻǳǊƴŀƭΦƭƛƳǳΦŜŘǳΦƭȅκƛƴŘŜȄΦǇƘǇκ[LW/wκŀǊǘƛŎƭŜκǾƛŜǿκмлн 

птΦ  tŀǘŜƭ ¸Σ bŀƛǊ ±Σ WŀƳŜƴƛǎ {Φ .ƻƭǘƻƴ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ƳŀǊŀǘƘŀ ǇƻǇǳƭŀǘƛƻƴ ƛƴ tǳƴŜΦ W 5Ŝƴǘ !ƭƭƛŜŘ {Ŏƛ 
ώLƴǘŜǊƴŜǘϐΦ нлмтΤсόмύΥуςммΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ ƘǘǘǇΥκκǿǿǿΦƧŘŀǎΦƛƴκǘŜȄǘΦŀǎǇΚнлмтκсκмκуκнлрпоф 

пуΦ  {ƘŀƘƛŘ CΣ !ƭŀƳ aYΣ YƘŀƳƛǎ aCΦ LƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ƛƴ ŀ tŀƪƛǎǘŀƴƛ 
ǇƻǇǳƭŀǘƛƻƴΥ ! ǎǘŜǊŜƻƳƛŎǊƻǎŎƻǇŜ ǾŜǊǎǳǎ ŘƛƎƛǘŀƭ ŎŀƭƛǇŜǊΦ 9ǳǊ W 5ŜƴǘΦ нлмсΤмлόнύΥмтсςунΦ  

пфΦ  [ŜŜ {WΣ !Ƙƴ {WΣ [ƛƳ ²IΣ [ŜŜ {Σ [ƛƳ WΣ tŀǊƪ IWΦ ±ŀǊƛŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘπǎƛȊŜ 
ǊŜƭŀǘƛƻƴǎƘƛǇ ƛƴ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴΦ 9ǳǊ W hǊǘƘƻŘΦ нлммΤооόмύΥфςмпΦ  

рлΦ  9ƴŘƻ ¢Σ LǎƘƛŘŀ YΣ {ƘǳƴŘƻ LΣ {ŀƪŀŜŘŀ YΣ {ƘƛƳƻƻƪŀ {Φ 9ŦŦŜŎǘǎ ƻŦ ǇǊŜƳƻƭŀǊ ŜȄǘǊŀŎǘƛƻƴǎ ƻƴ .ƻƭǘƻƴ 
ƻǾŜǊŀƭƭ Ǌŀǘƛƻǎ ŀƴŘ ǘƻƻǘƘπǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ƛƴ ŀ WŀǇŀƴŜǎŜ ƻǊǘƘƻŘƻƴǘƛŎ ǇƻǇǳƭŀǘƛƻƴΦ !Ƴ W hǊǘƘƻŘ 
5ŜƴǘƻŦŀŎ hǊǘƘƻǇΦ нлмлΤмотόпύΥрлуςмпΦ  

рмΦ  9ƴŘƻ ¢Σ ¦ŎƘƛƪǳǊŀ YΣ LǎƘƛŘŀ YΣ {ƘǳƴŘƻ LΣ {ŀƪŀŜŘŀ YΣ {ƘƛƳƻƻƪŀ {Φ ¢ƘǊŜǎƘƻƭŘǎ ŦƻǊ ŎƭƛƴƛŎŀƭƭȅ 
ǎƛƎƴƛŦƛŎŀƴǘ ǘƻƻǘƘπ{ƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅΦ !ƴƎƭŜ hǊǘƘƻŘΦ нллфΤтфόпύΥтплςсΦ  

рнΦ  bƛŜ vΣ [ƛƴ WΦ /ƻƳǇŀǊƛǎƻƴ ƻŦ ŀƴǘŜǊƛƻǊ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ 
ƎǊƻǳǇǎΦ !Ƴ W hǊǘƘƻŘ 5ŜƴǘƻŦŀŎ hǊǘƘƻǇΦ мфффΤммсόрύΥрофςппΦ  

роΦ  {ŀǊƛǘƘŀ ¢Σ {ǳƴƛǘƘŀ /Σ YǳƳŀǊ tYΣ bŀǾŜŜƴ wΦ !ǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ .ƻƭǘƻƴΩǎ !ƴŀƭȅǎƛǎ ǘƻ ŀ {ƻǳǘƘ 
¢ŜƭŀƴƎŀƴŀ tƻǇǳƭŀǘƛƻƴΦ LƴŘƛŀƴ W 5Ŝƴǘ {ŎƛΦ нлмтΤфόпύΥннрςонΦ  

рпΦ  aŀǳǊȅŀ wΣ DǳǇǘŀ !Σ DŀǊƎ WΣ aƛǎƘǊŀ I!Φ {ŜǾŜƴǘƘ ƪŜȅ ƻŦ ƻŎŎƭǳǎƛƻƴΥ 5ƛŀƎƴƻǎǘƛŎ ǎƛƎƴƛŦƛŎŀƴŎŜ ƛƴ 
ŘƛŦŦŜǊŜƴǘ ŀƴƎƭŜ ǎ Ŏƭŀǎǎ LΣ LL ŀƴŘ LLL ƳŀƭƻŎŎƭǳǎƛƻƴǎΦ W hǊǘƘƻŘ wŜǎΦ нлмрΤоόоύΥмууςфмΦ  

ррΦ  WƛƴŘŀƭ wΣ .ǳƴƎŜǊ 9Φ .ƻƭǘƻƴ Ω ǎ ƛƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǎƛȊŜ Ǌŀǘƛƻǎ ŀƳƻƴƎ ǎŎƘƻƻƭ ƎƻƛƴƎ ŎƘƛƭŘǊŜƴ ƛƴ 
tǳƴƧŀō ǇƻǇǳƭŀǘƛƻƴΦ LƴŘƛŀƴ W hǊŀƭ {ŎƛΦ нлмоΤпόоύΥммлςоΦ  

рсΦ  IȅŘŜǊ aΣ aŀƳǳƴ aΣ Iƻǎǎŀƛƴ aΦ ¢ƻƻǘƘ {ƛȊŜ 5ƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ 5ƛŦŦŜǊŜƴǘ aŀƭƻŎŎƭǳǎƛƻƴǎ ƛƴ ŀ 
.ŀƴƎƭŀŘŜǎƘƛ hǊǘƘƻŘƻƴǘƛŎ ǇƻǇǳƭŀǘƛƻƴΦ .ŀƴƎƭŀŘŜǎƘ W hǊǘƘƻŘ 5ŜƴǘƻŦŀŎ hǊǘƘƻǇΦ нлмнΤнόнύΥуςмтΦ  

ртΦ  !ƭ {ǳƭŀƛƳŀƴƛ CCI !ƭΣ !ŦƛŦȅ !wΦ .ƻƭǘƻƴ !ƴŀƭȅǎƛǎ ƛƴ 5ƛŦŦŜǊŜƴǘ /ƭŀǎǎŜǎ ƻŦ aŀƭƻŎŎƭǳǎƛƻƴ ƛƴ ŀ {ŀǳŘƛ 
!Ǌŀōƛŀƴ {ŀƳǇƭŜΦ 9ƎȅǇǘƛƻƴ 5Ŝƴǘ WΦ нллсΤрнόммфύΥмммфςнрΦ  

руΦ  ¢ŀ ¢!Σ [ƛƴƎ W¸YΣ IŅƎƎ ¦Φ ¢ƻƻǘƘπǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎ ƻŦ 
ǎƻǳǘƘŜǊƴ /ƘƛƴŜǎŜ ŎƘƛƭŘǊŜƴΦ !Ƴ W hǊǘƘƻŘ 5ŜƴǘƻŦŀŎ hǊǘƘƻǇΦ нллмΤмнлόрύΥррсςуΦ  

рфΦ  {ŀƪƻŘŀ Y[Σ tƛƴȊŀƴ !Σ Wŀƴǎƻƴ DΣ /ǳǊȅ {9bΦ !ǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ .ƻƭǘƻƴΩǎ ǘƻƻǘƘ ǎƛȊŜ Ǌŀǘƛƻǎ ƛƴ 
aŜŘƛǘŜǊǊŀƴŜŀƴΣ WŀǇŀƴŜǎŜ ŀƴŘ WŀǇŀƴŜǎŜπ.ǊŀȊƛƭƛŀƴ ǇƻǇǳƭŀǘƛƻƴǎΦ .ǊŀȊƛƭƛŀƴ W hǊŀƭ {ŎƛΦ 
нлмсΤмрόпύΥнсфςтнΦ  

слΦ  Wƽƛŀǎ wtΣ ±ŜƭŀǎŎƻ [DΣ {ŎŀƴŀǾƛƴƛ a!Σ aƛǊŀƴŘŀ ![wΣ {ƛǉǳŜƛǊŀ 5CΦ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ .ƻƭǘƻƴ Ǌŀǘƛƻǎ 
ƻƴ о5 ŘŜƴǘŀƭ Ŏŀǎǘǎ ƻŦ .ǊŀȊƛƭƛŀƴǎ ǿƛǘƘ ƴŀǘǳǊŀƭΣ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴǎΦ ²ƻǊƭŘ W hǊǘƘƻŘ ώLƴǘŜǊƴŜǘϐΦ 
нлмлΤммόмύΥстςтлΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκƻǾƛŘǎǇΦƻǾƛŘΦŎƻƳκƻǾƛŘǿŜōΦŎƎƛΚ¢ҐW{ϧt!D9ҐǊŜŦŜǊŜƴŎŜϧ5ҐƳŜŘрϧb9²{Ґbϧ!bҐнлнлфм
ул 
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смΦ  Wƽƛŀǎ wtΣ {ŎŀƴŀǾƛƴƛ a!Φ CŀŎǘƻǊǎ ǊŜƭŀǘŜŘ ǘƻ .ƻƭǘƻƴΩǎ ŀƴǘŜǊƛƻǊ Ǌŀǘƛƻ ƛƴ .ǊŀȊƛƭƛŀƴǎ ǿƛǘƘ ƴŀǘǳǊŀƭ 
ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴΦ .ǊŀȊƛƭƛŀƴ W hǊŀƭ {ŎƛΦ нлммΤмлόмύΥсфςтоΦ  

снΦ  CŜǊƴŀƴŘŜǎ ¢aCΣ Wŀƴǎƻƴ DΣ tƛƴȊŀƴ !Σ {ŀǘƘƭŜǊ wΣ ŘŜ CǊŜƛǘŀǎ [a!Σ ŘŜ CǊŜƛǘŀǎ awΦ !ǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ 
.ƻƭǘƻƴ ǘƻƻǘƘπǎƛȊŜ Ǌŀǘƛƻǎ ƛƴ ǊŀŎƛŀƭ ƎǊƻǳǇǎΦ ²ƻǊƭŘ W hǊǘƘƻŘΦ нлмлΤммόпύΥŜртςснΦ  

соΦ  CǊŜƛǊŜ {aΣ bƛǎƘƛƻ /Σ aŜƴŘŜǎ ! ŘŜ aΣ vǳƛƴǙƻ //!Σ !ƭƳŜƛŘŀ a!Φ wŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ŘŜƴǘŀƭ 
ǎƛȊŜ ŀƴŘ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴ ƛƴ .ǊŀȊƛƭƛŀƴ ǇŀǘƛŜƴǘǎΦ .ǊŀȊ 5Ŝƴǘ WΦ нллтΤмуόоύΥнроςтΦ  

спΦ  /ŀǊǊŜƛǊƻ [{Σ {ŀƴǘƻǎπtƛƴǘƻ !Σ wŀǾŜƭƛ 5.Σ aŀǊǘƛƴǎ [tΦ ! ŘƛǎŎǊŜǇŃƴŎƛŀ ŘŜ ǘŀƳŀƴƘƻ ŘŜƴǘłǊƛƻΣ ŘŜ 
.ƻƭǘƻƴΣ ƴŀ ƻŎƭǳǎńƻ ƴƻǊƳŀƭ Ŝ ƴƻǎ ŘƛŦŜǊŜƴǘŜǎ ǘƛǇƻǎ ŘŜ Ƴłǎ ƻŎƭǳǎƿŜǎΣ ōŜƳ ŎƻƳƻ ǎǳŀ ǊŜƭŀœńƻ ŎƻƳ 
ŀ ŦƻǊƳŀ ŘŜ ŀǊŎƻ Ŝ ƻ ǇƻǎƛŎƛƻƴŀƳŜƴǘƻ ŘŜƴǘłǊƛƻΦ w 5Ŝƴǘ tǊŜǎǎ hǊǘƻŘƻƴ hǊǘƻǇ CŀŎƛŀƭΦ 
нллрΤмлόоύΥфтςммтΦ  

срΦ  ±Ŝƭŀ 9Σ ¢ŀȅƭƻǊ w²Σ /ŀƳǇōŜƭƭ taΣ .ǳǎŎƘŀƴƎ tIΦ 5ƛŦŦŜǊŜƴŎŜǎ ƛƴ ŎǊŀƴƛƻŦŀŎƛŀƭ ŀƴŘ ŘŜƴǘŀƭ 
ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ŀŘƻƭŜǎŎŜƴǘ aŜȄƛŎŀƴ !ƳŜǊƛŎŀƴǎ ŀƴŘ 9ǳǊƻǇŜŀƴ !ƳŜǊƛŎŀƴǎΦ !Ƴ W hǊǘƘƻŘ 
5ŜƴǘƻŦŀŎ hǊǘƘƻǇ ώLƴǘŜǊƴŜǘϐΦ нлммΤмплόсύΥуофςптΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκŘȄΦŘƻƛΦƻǊƎκмлΦмлмсκƧΦŀƧƻŘƻΦнлммΦлпΦлнс 

ссΦ  !ǊŀǳƧƻ 9Σ {ƻǳƪƛ aΦ .ƻƭǘƻƴ !ƴǘŜǊƛƻǊ ¢ƻƻǘƘ {ƛȊŜ 5ƛǎŎǊŜǇŀƴŎƛŜǎ !ƳƻƴƎ 5ƛŦŦŜǊŜƴǘ aŀƭƻŎŎƭǳǎƛƻƴ 
DǊƻǳǇǎΦ !ƴƎƭŜ hǊǘƘƻŘΦ нллоΤтоόоύΥолтςмоΦ  

стΦ  aŀŎƘŀŘƻ ±Σ .ƻǘŜƭƘƻ WΣ tŜǊŜƛǊŀ 5Σ ±ŀǎǉǳŜǎ aΣ CŜǊƴŀƴŘŜǎπǊŜǘǘƻ tΣ tǊƻŜƴœŀ [Φ .ƻƭǘƻƴ Ǌŀǘƛƻǎ ƛƴ 
tƻǊǘǳƎǳŜǎŜ ǎǳōƧŜŎǘǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎΦ W /ƭƛƴ 9ȄǇ 5ŜƴǘΦ нлмуΤ  

суΦ  [ƻƳōŀǊŘƻ [Σ aŀǊŎƻƴ aΣ !ǊǾŜŘŀ bΣ [ŀ CŀƭŎŜ DΣ ¢ƻƴŜƭƭƻ 9Σ {ƛŎƛƭƛŀƴƛ DΦ tǊŜƭƛƳƛƴŀǊȅ ōƛƻƳŜǘǊƛŎ 
ŀƴŀƭȅǎƛǎ ƻŦ ƳŜǎƛƻŘƛǎǘŀƭ ǘƻƻǘƘ ŘƛƳŜƴǎƛƻƴǎ ƛƴ ǎǳōƧŜŎǘǎ ǿƛǘƘ ƴƻǊƳŀƭ ƻŎŎƭǳǎƛƻƴΦ !Ƴ W hǊǘƘƻŘ 
5ŜƴǘƻŦŀŎ hǊǘƘƻǇ ώLƴǘŜǊƴŜǘϐΦ нлмсΤмрлόмύΥмлрςмрΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκŘȄΦŘƻƛΦƻǊƎκмлΦмлмсκƧΦŀƧƻŘƻΦнлмрΦмнΦлнм 

сфΦ  /ŜƭƛƪƻƎƭǳ aΣ bǳǊ aΣ Yƛƭƪƛǎ 5Σ {ŜȊƎƛƴ h{Σ .ŀȅǊŀƳ aΦ aŜǎƛƻŘƛǎǘŀƭ ǘƻƻǘƘ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ŀƴǘŜǊƛƻǊ 
ŀƴŘ ƻǾŜǊŀƭƭ .ƻƭǘƻƴ Ǌŀǘƛƻǎ ŜǾŀƭǳŀǘŜŘ ōȅ ŎƻƴŜ ōŜŀƳ ŎƻƳǇǳǘŜŘ ǘƻƳƻƎǊŀǇƘȅΦ !ǳǎǘ hǊǘƘƻŘ WΦ 
нлмоΤнфόнύΥммςсΦ  

тлΦ  hƪǘŀȅ IΣ ¦ƭǳƪŀȅŀ 9Φ LƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎƛŜǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ 
ƎǊƻǳǇǎΦ 9ǳǊ W hǊǘƘƻŘΦ нлмлΤонόоύΥолтςмнΦ  

тмΦ  /TƐŜǊ {Σ !ƪǎǳ aΣ {ŀFƭŀƳ .Φ LƴǘŜǊŀǊŎƘ ¢ƻƻǘƘπ{ƛȊŜ wŜƭŀǘƛƻƴǎƘƛǇǎ ƻŦ bƻǊƳŀƭ hŎŎƭǳǎƛƻƴ ŀƴŘ /ƭŀǎǎ 
LL 5ƛǾƛǎƛƻƴ м aŀƭƻŎŎƭǳǎƛƻƴ tŀǘƛŜƴǘǎ ƛƴ ŀ ¢ǳǊƪƛǎƘ tƻǇǳƭŀǘƛƻƴ ¢ǸǊƪ tƻǇǳƭŀǎȅƻƴǳƴŘŀ {ƤƴƤŦ LL 
5ƛǾƛȊȅƻƴ м aŀƭƻƪƭǸȊȅƻƴ ǾŜ bƻǊƳŀƭ hƪƭǳȊȅƻƴƭǳ .ƛǊŜȅƭŜǊŘŜ TƴǘŜǊŀǊƪ 5ƛǒ .ƻȅǳǘǳ TƭƛǒƪƛƭŜǊƛΦ 
IŀŎŜǘǘŜǇŜ 5ƛǒƘŜƪƛƳƭƛƐƛ CŀƪǸƭǘŜǎƛ 5ŜǊƎΦ нллсΤолόпύΥнрςонΦ  

тнΦ  ¦ȅǎŀƭ ¢Σ {ŀǊƛ ½Σ .ŀǎŎƛŦǘŎƛ C!Σ aŜƳƛƭƛ .Φ LƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ŀƴŘ ƳŀƭƻŎŎƭǳǎƛƻƴΥ 
Lǎ ǘƘŜǊŜ ŀ ǊŜƭŀǘƛƻƴΚ !ƴƎƭŜ hǊǘƘƻŘΦ нллрΤтрόнύΥнлуςмоΦ  

тоΦ  {ǘǊǳƧƛŎ aΣ !ƴƛŏπaƛƭƻǑŜǾƛŏ {Σ aŜǑǘǊƻǾƛŏ {Σ ~ƭŀƧ aΦ ¢ƻƻǘƘ ǎƛȊŜ ŘƛǎŎǊŜǇŀƴŎȅ ƛƴ ƻǊǘƘƻŘƻƴǘƛŎ ǇŀǘƛŜƴǘǎ 
ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎΦ 9ǳǊ W hǊǘƘƻŘΦ нллфΤомόсύΥрупςфΦ  

тпΦ  [ŀƛƴƻ !Σ vǳŀǊŜƳōŀ DΣ tŀŘǳŀƴƻ {Σ {ǘŀƴȊƛƻƴŜ {Φ tǊŜǾŀƭŜƴŎŜ ƻŦ ǘƻƻǘƘ ǎƛȊŜ ŘƛŎǊŜǇŀƴŎȅ ŀƳƻƴƎ 
ŘƛŦŦŜǊŜƴǘ ƳŀƭƻŎŎƭǳǎƛƻƴ ƎǊƻǳǇǎΦ tǊƻƎ hǊǘƘƻŘΦ нллоΤпόмύΥотςппΦ  

трΦ  /ŜƭƛƪƻƎƭǳ aΣ bǳǊ aΣ Yƛƭƪƛǎ 5Σ {ŜȊƎƛƴ h{Σ .ŀȅǊŀƳ aΦ aŜǎƛƻŘƛǎǘŀƭ ǘƻƻǘƘ ŘƛƳŜƴǎƛƻƴǎ ŀƴŘ ŀƴǘŜǊƛƻǊ 
ŀƴŘ ƻǾŜǊŀƭƭ .ƻƭǘƻƴ Ǌŀǘƛƻǎ ŜǾŀƭǳŀǘŜŘ ōȅ ŎƻƴŜ ōŜŀƳ ŎƻƳǇǳǘŜŘ ǘƻƳƻƎǊŀǇƘȅΦ !ǳǎǘ hǊǘƘƻŘ WΦ 
нлмоΤнфόнύΥммςсΦ  

тсΦ  9ƴŘƻ ¢Σ {ƘǳƴŘƻ LΣ !ōŜ wΣ LǎƘƛŘŀ YΣ ¸ƻǎƘƛƴƻ {Σ {ƘƛƳƻƻƪŀ {Φ !ǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ .ƻƭǘƻƴΩǎ ǘƻƻǘƘ ǎƛȊŜ 
Ǌŀǘƛƻǎ ǘƻ ŀ WŀǇŀƴŜǎŜ ƻǊǘƘƻŘƻƴǘƛŎ ǇƻǇǳƭŀǘƛƻƴΦ hŘƻƴǘƻƭƻƎȅΦ нллтΤфрόмύΥртςслΦ  

ттΦ  5ŜǾƛ [.Σ {ƛƴƎƘ h.Σ [ŀƛǇƘŀƴƎōŀƳ WΦ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ ŀƴǘŜǊƛƻǊ ŀƴŘ ƻǾŜǊŀƭƭ ǘƻƻǘƘ ǎƛȊŜ Ǌŀǘƛƻǎ ōȅ 
.ƻƭǘƻƴΩǎ ŀƴŀƭȅǎƛǎ ƛƴ bƻǊǘƘ 9ŀǎǘŜǊƴ LƴŘƛŀƴ ǇƻǇǳƭŀǘƛƻƴΦ W tƛŜǊǊŜ CŀǳŎƘŀǊŘ !ŎŀŘ όLƴŘƛŀ {ŜŎǘ 
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ώLƴǘŜǊƴŜǘϐΦ нлмтΤомόнςпύΥптςрлΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ 
ƘǘǘǇΥκκƭƛƴƪƛƴƎƘǳōΦŜƭǎŜǾƛŜǊΦŎƻƳκǊŜǘǊƛŜǾŜκǇƛƛκ{лфтлнмффмтоллммр 

туΦ  YǳƳŀǊ tΣ /ƘƛǘǊŀ tΦ 5ŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ .ƻƭǘƻƴ bƻǊƳǎ ŦƻǊ LƴŘƛŀƴ tƻǇǳƭŀǘƛƻƴ {ŀƳǇƭŜΦ hǊǘƘƻŘ W 
bŜǇŀƭΦ нлмтΤтόмύΥооςсΦ  

тфΦ  {ǳōōŀǊŀƻ ± ±ΦΣ wŜƎŀƭƭŀ wwΣ {ŀƴǘƛ ±Σ !ƴƛǘŀ DΣ YŀǘǘƛƳŀƴƛ ±{Φ LƴǘŜǊŀǊŎƘ ǘƻƻǘƘ ǎƛȊŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ƻŦ 
ƛƴŘƛŀƴ ǇƻǇǳƭŀǘƛƻƴΥ 5ƻŜǎ ōƻƭǘƻƴΩǎ ŀƴŀƭȅǎƛǎ ŀǇǇƭȅΚ W /ƻƴǘŜƳǇ 5Ŝƴǘ tǊŀŎǘΦ нлмпΤмрόмύΥмлоςтΦ  

улΦ  !ƴƛƭ {Σ aƻƴƛƪŀ aΦ .ƻƭǘƻƴ !ƴŀƭȅǎƛǎ ƻŦ IƛƳŀŎƘŀƭƛ 9ǘƘƴƛŎ tƻǇǳƭŀǘƛƻƴΦ LƴŘƛŀƴ W 5Ŝƴǘ {ŎƛΦ 
нлмлΤнόпύΥмнςпΦ  

умΦ  aƛǊȊŀƪƻǳŎƘŀƪƛ .Σ {ƘŀƘǊōŀŦ {Σ ¢ŀƭŜōƛȅŀƴ wΦ 5ŜǘŜǊƳƛƴƛƴƎ ǘƻƻǘƘ ǎƛȊŜ Ǌŀǘƛƻ ƛƴ ŀƴ LǊŀƴƛŀƴπ!ȊŀǊƛ 
ǇƻǇǳƭŀǘƛƻƴΦ W /ƻƴǘŜƳǇ 5Ŝƴǘ tǊŀŎǘΦ нллтΤуόтύΥмςрΦ  

унΦ  tƻƻǎǘƛ aΣ Wŀƭŀƭƛ ¢Φ ¢ƻƻǘƘ ǎƛȊŜ ŀƴŘ ŀǊŎƘ ŘƛƳŜƴǎƛƻƴ ƛƴ ǳƴŎǊƻǿŘŜŘ ǾŜǊǎǳǎ ŎǊƻǿŘŜŘ Ŏƭŀǎǎ L 
ƳŀƭƻŎŎƭǳǎƛƻƴǎΦ W /ƻƴǘŜƳǇ 5Ŝƴǘ tǊŀŎǘΦ нллтΤуόоύΥмςуΦ  

уоΦ  YŀŎƘƻŜƛ aΣ !ƘŀƴƎŀǊπ!ǘŀǎƘƛ aIΣ tƻǳǊƪƘŀƳƴŜƘ {Φ .ƻƭǘƻƴΩǎ ƛƴǘŜǊƳŀȄƛƭƭŀǊȅ ǘƻƻǘƘ ǎƛȊŜ Ǌŀǘƛƻǎ 
ŀƳƻƴƎ LǊŀƴƛŀƴ ǎŎƘƻƻƭŎƘƛƭŘǊŜƴΦ aŜŘ hǊŀƭ tŀǘƻƭ hǊŀƭ /ƛǊ .ǳŎŀƭΦ нлммΤмсόпύΥрсуςтнΦ  

упΦ  YǳƳŀǊ a{Σ aƻƘŀƴ !aΣ YƻƳƳƛ t.Σ ±ŜƴƪŀǘŜǎŀƴ wΣ {ǳǊŜǎƘ ±Σ YǳƳŀǊ Y!Φ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ .ƻƭǘƻƴ Ω 
ǎ 5ƛǎŎǊŜǇŀƴŎȅ ƛƴ ¦ƴπǘǊŜŀǘŜŘ !ƴƎƭŜǎ /ƭŀǎǎ L tŀǘƛŜƴǘǎ ƛƴ tƻƴŘƛŎƘŜǊǊȅ ǇƻǇǳƭŀǘƛƻƴ Υ ! /Ǌƻǎǎπ
{ŜŎǘƛƻƴŀƭ {ǘǳŘȅΦ W Lƴǘ hǊŀƭ IŜŀƭΦ нлмрΤтόмнύΥусςфΦ  

урΦ  [ǳǳ b{Σ bƛƪƻƭŎƘŜǾŀ [DΣ wŜǘǊƻǳǾŜȅ WπaΣ CƭƻǊŜǎπaƛǊ /Σ 9ƭπ.ƛŀƭȅ ¢Σ /ŀǊŜȅ WtΣ Ŝǘ ŀƭΦ [ƛƴŜŀǊ 
ƳŜŀǎǳǊŜƳŜƴǘǎ ǳǎƛƴƎ ǾƛǊǘǳŀƭ ǎǘǳŘȅ ƳƻŘŜƭǎΦ ! ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿΦ !ƴƎƭŜ hǊǘƘƻŘ ώLƴǘŜǊƴŜǘϐΦ 
нлмнΤунόсύΥмлфуςмлсΦ !ǾŀƛƭŀōƭŜ ŦǊƻƳΥ ƘǘǘǇΥκκǿǿǿΦŀƴƎƭŜΦƻǊƎκŘƻƛκмлΦномфκммломмπсумΦм 

усΦ  !ǊŀƎƽƴ a[/Σ tƻƴǘŜǎ [CΣ .ƛŎƘŀǊŀ [aΣ CƭƻǊŜǎπaƛǊ /Σ bƻǊƳŀƴŘƻ 5Φ ±ŀƭƛŘƛǘȅ ŀƴŘ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ 
ƛƴǘǊŀƻǊŀƭ ǎŎŀƴƴŜǊǎ ŎƻƳǇŀǊŜŘ ǘƻ ŎƻƴǾŜƴǘƛƻƴŀƭ ƎȅǇǎǳƳ ƳƻŘŜƭǎ ƳŜŀǎǳǊŜƳŜƴǘǎΥ ! ǎȅǎǘŜƳŀǘƛŎ 
ǊŜǾƛŜǿΦ 9ǳǊ W hǊǘƘƻŘΦ нлмсΤоуόпύΥмςсΦ  

утΦ  CƭŜƳƛƴƎ t{Σ aŀǊƛƴƘƻ ±Σ WƻƘŀƭ !Φ hǊǘƘƻŘƻƴǘƛŎ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻƴ ŘƛƎƛǘŀƭ ǎǘǳŘȅ ƳƻŘŜƭǎ 
ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǇƭŀǎǘŜǊ ƳƻŘŜƭǎΥ ! ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿΦ hǊǘƘƻŘ /ǊŀƴƛƻŦŀŎƛŀƭ wŜǎΦ нлммΤмпόмύΥмς
мсΦ  

ууΦ  5Ŝ [ǳŎŀ /ŀƴǘƻ DΣ tŀŎƘşŎƻπtŜǊŜƛǊŀ /Σ [ŀƎǊŀǾŜǊŜ ahΣ CƭƻǊŜǎπaƛǊ /Σ aŀƧƻǊ t²Φ LƴǘǊŀπŀǊŎƘ 
ŘƛƳŜƴǎƛƻƴŀƭ ƳŜŀǎǳǊŜƳŜƴǘ ǾŀƭƛŘƛǘȅ ƻŦ ƭŀǎŜǊπǎŎŀƴƴŜŘ ŘƛƎƛǘŀƭ ŘŜƴǘŀƭ ƳƻŘŜƭǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ 
ƻǊƛƎƛƴŀƭ ǇƭŀǎǘŜǊ ƳƻŘŜƭǎΥ ! ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿΦ hǊǘƘƻŘ /ǊŀƴƛƻŦŀŎƛŀƭ wŜǎΦ нлмрΤмуόнύΥсрςтсΦ  

уфΦ  CŜǊǊŜƛǊŀ W.Σ /ƘǊƛǎǘƻǾŀƳ LhΣ !ƭŜƴŎŀǊ 5{Σ 5ŀaƻǘǘŀ !CWΣ aŀǘǘƻǎ /¢Σ /ǳǊȅπ{ŀǊŀƳŀƎƻ !Φ !ŎŎǳǊŀŎȅ 
ŀƴŘ ǊŜǇǊƻŘǳŎƛōƛƭƛǘȅ ƻŦ ŘŜƴǘŀƭ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻƴ ǘƻƳƻƎǊŀǇƘƛŎ ŘƛƎƛǘŀƭ ƳƻŘŜƭǎΥ ! ǎȅǎǘŜƳŀǘƛŎ 
ǊŜǾƛŜǿ ŀƴŘ ƳŜǘŀπŀƴŀƭȅǎƛǎΦ 5ŜƴǘƻƳŀȄƛƭƭƻŦŀŎƛŀƭ wŀŘƛƻƭΦ нлмтΤпсόтύΦ  
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