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ΨhǳǊ ǇƭŀƴŜǘ ŀƴŘ ƳŀƴƪƛƴŘ ŀǊŜ Ŏƻƴǝƴǳƻǳǎƭȅ ǎƘŀǇŜŘ ōȅ 

ŜƴƎƛƴŜŜǊƛƴƎ ŀŘǾŀƴŎŜǎ ŀŎǊƻǎǎ ǎŜǾŜǊŀƭ ŘƛǎŎƛǇƭƛƴŜǎΦ CƻǊ ǘƘŜ ƎǊŜŀǘŜǊ 

ƎƻƻŘΣ ǿŜ ǎŜŜƪ ǘƻ ŜƴƎƛƴŜŜǊ ǎƻƭǳǝƻƴǎ ŦƻǊ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ 

ŎƘŀƭƭŜƴƎŜǎΩ 
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Ψ²Ŝ ŀƭƭ ƘŀǾŜ ŀ ǊƻƭŜ ƛƴ ŎǊŜŀǝƴƎ ǎƻƭǳǝƻƴǎ 

ŦƻǊ ǘƘŜ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ŎƘŀƭƭŜƴƎŜǎ 

ŀƘŜŀŘΦ hǳǊ ǊŜǎŜŀǊŎƘŜǊǎ ǿƛƭƭ ŎƻƴǝƴǳŜ ǘƻ 

ƛƴƴƻǾŀǘŜ ŀƴŘ ǘǊŀƴǎƭŀǘŜ ǘƘŜƛǊ ǿƻǊƪ ŦƻǊ ǘƘŜ 

ōŜƴŜŬǘ ƻŦ ƴŀǘǳǊŜ ŀƴŘ ƘǳƳŀƴƛǘȅΩ  
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LƴǘǊƻŘǳŎǝƻƴ 
¢ƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ŀǘ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ 5ǳōƭƛƴΣ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 5ǳōƭƛƴΣ ƛǎ ŀ ǇǊƻƎǊŜǎǎƛǾŜ ǊŜǎŜŀǊŎƘπ

ƭŜŘ {ŎƘƻƻƭ ŜǎǘŀōƭƛǎƘŜŘ ƻǾŜǊ мул ȅŜŀǊǎ ŀƎƻ ŀƴŘ ǎǘŜŜǇŜŘ ǿƛǘƘ ƘƛǎǘƻǊȅΦ Lǘ ƛǎ ǘƘŜ ƘƛƎƘŜǎǘπǊŀƴƪŜŘ ŜƴƎƛƴŜŜǊƛƴƎ 

ǎŎƘƻƻƭ ƛƴ LǊŜƭŀƴŘ ōȅ v{ wŀƴƪƛƴƎǎ ŀƴŘ ōȅ ¢ƛƳŜǎ ²ƻǊƭŘ ¦ƴƛǾŜǊǎƛǘȅ wŀƴƪƛƴƎǎΦ 

¢ƘŜ {ŎƘƻƻƭ Ƴŀƛƴǘŀƛƴǎ ǎǘǊƻƴƎ ƛƴŘǳǎǘǊȅΣ ōǳǎƛƴŜǎǎ ŀƴŘ ŎƭƛƴƛŎŀƭ ŎƻƭƭŀōƻǊŀǝƻƴǎ ǿƛǘƘ ŀƴ ƛƴǘŜǊƴŀǝƻƴŀƭ ƻǳǘƭƻƻƪΦ 

!ƴ ŜƳǇƘŀǎƛǎ ƻƴ ǘǊŀƴǎƭŀǝƻƴ ƳƻǝǾŀǘŜǎ ƻǳǊ ǇŜƻǇƭŜ ǘƻ ǎǘǊƛǾŜ ŦƻǊ ƳŜŀƴƛƴƎŦǳƭ ŘƛǎŎƻǾŜǊƛŜǎ ŀƴŘ ǇǊŀƎƳŀǝŎ 

ǊŜǎǳƭǘǎ ǘƘŀǘ ōŜƴŜŬǘǎ ƻǳǊ ǎƻŎƛŜǘȅΣ ƘǳƳŀƴƛǘȅΣ ŀƴŘ ǘƘŜ ƴŀǘǳǊŀƭ ǿƻǊƭŘ ŀǘ ǘƘŜ ƴŀǝƻƴŀƭ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ǎŎŀƭŜΦ 

hǳǊ Ǝƭƻōŀƭ ǊŜƭŀǝƻƴǎƘƛǇǎ ŀƴŘ ŜǎǘŜŜƳŜŘ ŜȄŎŜƭƭŜƴŎŜ ƛƴ ǘƘŜ ŬŜƭŘ ŜƴŘƻǊǎŜ ǘƘŜ ǊŜǇǳǘŀǝƻƴ ŦƻǊ ǿƘƛŎƘ ƻǳǊ 

ǊŜǎŜŀǊŎƘŜǊǎ ŀǊŜ ǊŜŎƻƎƴƛǎŜŘΦ  

²Ŝ ŦŀŎŜ ƴŜǿ ŀƴŘ ǎƛƎƴƛŬŎŀƴǘ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ŀ Ŏƻƴǝƴǳƻǳǎƭȅ ŎƘŀƴƎƛƴƎ ǎƻŎƛŜǘȅ ŀƴŘ ǇƭŀƴŜǘΦ {ŎƘƻƻƭ ƻŦ 

9ƴƎƛƴŜŜǊƛƴƎ ǊŜǎŜŀǊŎƘŜǊǎ ŎƻƴǝƴǳŜ ǿƛǘƘ ǊŜǎƛƭƛŜƴŎŜ ƛƴ ŦƻŎǳǎǎƛƴƎ ǘƘŜƛǊ ŀŎǝǾƛǝŜǎ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ǇǊŜǎǎƛƴƎ 

ŎƘŀƭƭŜƴƎŜǎ ƻŦ Ǝƭƻōŀƭ ƴŜŜŘǎΦ IƻǿŜǾŜǊΣ ƴŜǿ ŎƘŀƭƭŜƴƎŜǎ ŜƳŜǊƎŜ ŘǳŜ ǘƻ ŀƴ ŀƎŜƛƴƎ ŀƴŘ ƎǊƻǿƛƴƎ ǎƻŎƛŜǘȅΣ 

ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ŘƛƎƛǘŀƭ ƛƴǘŜǊŀŎǝƻƴǎΦ  

²Ŝ ŀǊŜ ŘŜŘƛŎŀǘŜŘ ǘƻ ŘŜǾŜƭƻǇƛƴƎ ŀ ƎŜƴŜǊŀǝƻƴ ƻŦ ǊŜǎŜŀǊŎƘŜǊǎ ǘƻ ƳŜŜǘ ǘƘŜ ŘŜƳŀƴŘǎ ƻŦ ǘƻŘŀȅ ŀƴŘ ƻǳǊ 

ŦǳǘǳǊŜΣ ŀƴŘ ōǳƛƭŘƛƴƎ ƳƻƳŜƴǘǳƳ ƛƴ ŀǊŜŀǎ ƻŦ ƛƴƴƻǾŀǝƻƴ ǘƘŀǘ ǿŜ ŀǊŜ ǇƭŀŎŜŘ ǘƻ ŘŜƭƛǾŜǊ ŜȄŎŜƭƭŜƴŎŜ ƛƴΦ ¢ƘŜǎŜ 

ƛƴŎƭǳŘŜ ŜƴŜǊƎȅΣ ŘŀǘŀΣ ǿŜƭƭōŜƛƴƎΣ ǊŜǎƻǳǊŎŜǎΣ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ƻǳǊ ŎƻƳƳǳƴƛǝŜǎΣ ŀƴŘ ƻǳǊ ŜƴǾƛǊƻƴƳŜƴǘΦ 

wŜǎŜŀǊŎƘ ƛƴ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ǎǇŀƴǎ ŦǊƻƳ ƪŜȅ ōƭǳŜπǎƪȅ ŘƛǎŎƻǾŜǊƛŜǎ ǘƻ ǘǊŀƴǎŦƻǊƳŀǝǾŜ ŎƘŀƴƎŜǎ ƛƴ 

ǊŜŀƭ ǿƻǊƭŘ ǎŜǩƴƎǎΦ hǳǊ ŀǇǇǊƻŀŎƘ ǘƻ ǊŜǎŜŀǊŎƘ ƛǎ ŬǊƳƭȅ ǊƻƻǘŜŘ ƛƴ ŜƴƎŀƎŜƳŜƴǘ ŀƴŘ ƛƴ ŀ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ 

ŜƳǇƘŀǎƛȊŜǎ ƛƳǇŀŎǘǎ ǘƘŀǘ ŜȄǘŜƴŘ ǘƻ ǘƘŜ ƘŜŀǊǘ ƻŦ ǿƘŀǘ ƳŀǧŜǊǎ ƳƻǎǘΦ ²ƻǊƪƛƴƎ ŎƭƻǎŜƭȅ ǿƛǘƘ ƻǳǊ ƪŜȅ 

ǎǘŀƪŜƘƻƭŘŜǊǎΣ ǿŜ ŎƻƴǝƴǳŜ ǘƻ ŦƻǊƳ ǊŜǎŜŀǊŎƘ ǉǳŜǎǝƻƴǎ ŀƴŘ ŘŜŬƴŜ ƻǳǘŎƻƳŜǎ ǘƘŀǘ ƘƻƭŘ ǊŜŀƭ ƳŜŀƴƛƴƎ ŀƴŘ 

ǎƛƎƴƛŬŎŀƴŎŜΦ  

²Ŝ ǿƛƭƭ Ǝŀƛƴ ƳǳŎƘ ƴŜŜŘŜŘ ƛƴǾŜǎǘƳŜƴǘ ǘƘǊƻǳƎƘ ŜȄŎƘŜǉǳŜǊ ŀƴŘ ƴƻƴπŜȄŎƘŜǉǳŜǊ ǎƻǳǊŎŜǎ ŀƴŘ ŜƴŀōƭŜ ƻǳǊ 

ǊŜǎŜŀǊŎƘŜǊǎ ǘƘŜ ǎǘǊǳŎǘǳǊŜǎ ƴŜŜŘŜŘ ŦƻǊ ƎǊƻǳƴŘōǊŜŀƪƛƴƎ ǊŜǎŜŀǊŎƘ ŀƴŘ ǎǳŎŎŜǎǎΦ ¢ƘŜ ǇǊƛƻǊƛǝŜǎ ƻǳǘƭƛƴŜŘ ƛƴ 

ƻǳǊ ƴŜǿ ǊŜǎŜŀǊŎƘ ǎǘǊŀǘŜƎȅ ŀǊŜ ŀƳōƛǝƻǳǎ ōǳǘ ƴŜŎŜǎǎŀǊȅΣ ƎǳƛŘŜŘ ōȅ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ŜƴƎƛƴŜŜǊƛƴƎ 

ŎƘŀƭƭŜƴƎŜǎΦ !ǎ ǘƘŜȅ ŀǊŜ ƛƳǇƭŜƳŜƴǘŜŘΣ ǘƘŜȅ ǿƛƭƭ Ǉƻǎƛǝƻƴ ǘƘŜ {ŎƘƻƻƭ ǘƻ ŘŜƭƛǾŜǊ ǎƛƎƴƛŬŎŀƴǘ ƛƳǇŀŎǘǎ ƻƴ 

ƴŀǝƻƴŀƭ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ŎƘŀƭƭŜƴƎŜǎΦ  

 

 

tǊƻŦŜǎǎƻǊ aƛŎƘŀŜƭ aƻƴŀƎƘŀƴ 

5ƛǊŜŎǘƻǊ ƻŦ wŜǎŜŀǊŎƘ 

{ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ нлннπнлнр 
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{ŎƘƻƻƭ wŜǎŜŀǊŎƘ {ǘǊŜƴƎǘƘǎ 
 Ψ9ƴŀōƭƛƴƎ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ŀ ōŜǧŜǊ ǿƻǊƭŘΣ ǎƻŎƛŜǘȅ ŀƴŘ ƛƴǘŜǊŀŎǝƻƴǎ ǘƘǊƻǳƎƘ ƛƴƴƻǾŀǝƻƴ ŀƴŘ ǘǊŀƴǎƭŀǝƻƴΦΩ  
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wŜǎŜŀǊŎƘ ƛƴ ƴǳƳōŜǊǎ ŀǘ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ нлноκнлнп 
 

¢ƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ƛǎ 

LǊŜƭŀƴŘΩǎ ǇǊŜƳƛŜǊ 9ƴƎƛƴŜŜǊƛƴƎ 

{ŎƘƻƻƭ ŀƴŘ Ǌŀƴƪǎ ŀǎ ƻƴŜ ƻŦ ǘƘŜ 

ǿƻǊƭŘΩǎ ǘƻǇ ŜƴƎƛƴŜŜǊƛƴƎ ǎŎƘƻƻƭǎ 

όнлнп v{ ǿƻǊƭŘ ǊŀƴƪƛƴƎǎ ІмруΣ 

рлǘƘ ƛƴ 9ǳǊƻǇŜύΦ Lǘ ƛǎ ŀ ƭŜŀŘƛƴƎ 

ǊŜǎŜŀǊŎƘ ǎŎƘƻƻƭ ƛƴ ¢ǊƛƴƛǘȅΣ ƘƻƳŜ ǘƻ 

ƻǾŜǊ ун ƘƛƎƘƭȅ ŘƛǾŜǊǎŜ ǊŜǎŜŀǊŎƘŜǊǎ 

ŀƴŘ ǎǇŀƴƴƛƴƎ ŜƛƎƘǘ ǎŎƛŜƴǝŬŎ 

ŘƛǎŎƛǇƭƛƴŜǎΦ ¢ƘŜ {ŎƘƻƻƭ ƛǎ 

ƳǳƭǝŘƛǎŎƛǇƭƛƴŀǊȅΤ ŎƻƳǇǊƛǎƛƴƎ ŎƛǾƛƭΣ 

ǎǘǊǳŎǘǳǊŀƭΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ōƛƻƳŜŘƛŎŀƭΣ ƳŜŎƘŀƴƛŎŀƭΣ ƳŀƴǳŦŀŎǘǳǊƛƴƎΣ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎ ŜƴƎƛƴŜŜǊƛƴƎΦ aƻǎǘ 

ŀŎŀŘŜƳƛŎ ǎǘŀũ ŀǊŜ ƘƛƎƘƭȅ ŀŎǝǾŜ ƛƴ ǊŜǎŜŀǊŎƘΣ ǿƛǘƘ ǎŜǾŜǊŀƭ ǎŜƴƛƻǊ ǇǊƛƴŎƛǇŀƭ ƛƴǾŜǎǝƎŀǘƻǊǎ ƘŀǾƛƴƎ ƛƴŘǳǎǘǊȅ 

ǇǊƻƧŜŎǘǎ ŀƴŘκƻǊ ǎǇǳƴ ƻǳǘ ǘƘŜƛǊ ƻǿƴ ŎƻƳǇŀƴƛŜǎΦ ¢ƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ǊŜǎŜŀǊŎƘ ƛƴŎƻƳŜ ŎƻƳǇǊƛǎŜǎ 

ŀǊƻǳƴŘ мм҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ǊŜǎŜŀǊŎƘ ƛƴŎƻƳŜ ƻŦ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ 5ǳōƭƛƴΦ !ƭƭ ƻǳǊ ŀŎǝǾƛǝŜǎ ŀǊŜ ǊŜǎŜŀǊŎƘπƭŜŘΤ 

ŘǊƛǾŜƴ ōȅ ƛƴƴƻǾŀǝƻƴΣ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇΣ ŎǳǊƛƻǎƛǘȅ ŀƴŘ ŎƘŀƭƭŜƴƎŜǎΦ aǳƭǝπ ŀƴŘ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ǇǊƻƧŜŎǘǎ 

ŀǊŜ ŎƻǊŜ ǘƻ ƻǳǊ ǊŜǎŜŀǊŎƘ ǉǳŜǎǝƻƴǎΦ /ƻƭƭŀōƻǊŀǝƻƴǎ ǿƛǘƘ ƛƴŘǳǎǘǊȅ ŀƴŘ ǇƻƭƛŎȅ ƳŀƪŜǊǎ ŎǊŜŀǘŜǎ ŀ ǳƴƛǉǳŜ 

ŜƴǾƛǊƻƴƳŜƴǘ ǘƻ ŀŘǾŀƴŎŜ ōƭǳŜπǎƪȅ ǊŜǎŜŀǊŎƘ ƛƴƴƻǾŀǝƻƴ ǘƻ ƳŀƪŜ ƛƳǇŀŎǜǳƭ ŀŘǾŀƴŎŜǎ ǘƻŘŀȅΦ 
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Dƭƻōŀƭ /ƻƭƭŀōƻǊŀǝƻƴǎ ƛƴ 9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ нлнп 
 

 

 

 

 

¢ƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ Ƙŀǎ ŀƴ ŜȄǘŜƴǎƛǾŜ ƛƴǘŜǊƴŀǝƻƴŀƭ ƴŜǘǿƻǊƪ ƻŦ ŀŎǝǾŜ ǊŜǎŜŀǊŎƘ ŎƻƭƭŀōƻǊŀǝƻƴǎ ǘƘŀǘ 

ŜȄǘŜƴŘǎ ŀŎǊƻǎǎ ǘƘŜ DƭƻōŜΦ ¢ƘŜ ƭŀǊƎŜǎǘ ƛǎ 9ǳǊƻǇŜŀƴπŎŜƴǘǊƛŎ ǎǘŜƳƳƛƴƎ ŦǊƻƳ 9¦ /ƻƳƳƛǎǎƛƻƴ ŦǳƴŘƛƴƎ ŀƴŘ 

ƎŜƻƎǊŀǇƘƛŎŀƭ ǇǊƻȄƛƳƛǘȅΦ 

 

 

 

 

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  ф 
 

!ŎǝǾŜ wŜǎŜŀǊŎƘ CǳƴŘƛƴƎ !ǿŀǊŘŜŘ нлнмπнлнп 
 

 

 

hǾŜǊǾƛŜǿ ƻŦ ŦǳƴŘƛƴƎ ǎƻǳǊŎŜǎ ƻŦ ǊŜǎŜŀǊŎƘ ƛƴ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ƻŦ ŎǳǊǊŜƴǘƭȅ ŀŎǝǾŜ ƎǊŀƴǘǎ ŀǿŀǊŘŜŘ 

ǎƛƴŎŜ bƻǾŜƳōŜǊ нлнм ŀƴŘ ŀŎǝǾŜ ǳƴǝƭ 5ŜŎŜƳōŜǊ нлнтΦ ΨhǘƘŜǊΩ ǊŜǇǊŜǎŜƴǘǎ ŦǳƴŘƛƴƎ ŦǊƻƳ ƛƴŘǳǎǘǊȅΣ ƭƻŎŀƭ 

ŀǳǘƘƻǊƛǝŜǎΣ ǇƘƛƭŀƴǘƘǊƻǇƛŎ ŦǳƴŘƛƴƎΣ ŀƴŘ ŎƘŀǊƛǝŜǎΦ  

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  мл 
 

wŜǎŜŀǊŎƘ ƛƴ bǳƳōŜǊǎ ƛƴ нлно 

 

¶ tǳōƭƛŎŀǝƻƴǎ ƛƴ ¢ƻǇ мл҈ WƻǳǊƴŀƭ tŜǊŎŜƴǝƭŜǎΥ ¢ƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǇǳōƭƛŎŀǝƻƴǎ ƛƴ нлно ǘƘŀǘ ƘŀǾŜ 

ōŜŜƴ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ ǿƻǊƭŘϥǎ ǘƻǇ ƧƻǳǊƴŀƭǎΦ  

¶ hǳǘǇǳǘ ƛƴ ¢ƻǇ мл҈ /ƛǘŀǝƻƴ tŜǊŎŜƴǝƭŜǎ ό҈ύΥ ¢ƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǇǳōƭƛŎŀǝƻƴǎ ǘƘŀǘ ŀǊŜ ƘƛƎƘƭȅ ŎƛǘŜŘ 

ƛƴ нлноΦ  

¶ LƴǘŜǊƴŀǝƻƴŀƭ /ƻƭƭŀōƻǊŀǝƻƴ ό҈ύΥ ¢ƘŜ ŜȄǘŜƴǘ ƻŦ ƛƴǘŜǊƴŀǝƻƴŀƭ ŎƻπŀǳǘƘƻǊǎƘƛǇ ƛƴ нлноΦ 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  мм 
 

tǳōƭƛŎŀǝƻƴ {ǳōƧŜŎǘ !ǊŜŀǎκwŜǎŜŀǊŎƘ ¢ƻǇƛŎ /ƭǳǎǘŜǊǎ 
¢ƘŜ ŘƛŀƎǊŀƳǎ ƛƴ ǘƘŜ ƴŜȄǘ ǇŀƎŜǎ ǳǎŜ {Ŏƛ±ŀƭ Řŀǘŀ ǘƻ ǾƛǎǳŀƭƛǎŜ ǘƘŜ ǊŜƭŀǝǾŜ ǇǳōƭƛŎŀǝƻƴ ǎƘŀǊŜ ǇŜǊ ǎǳōƧŜŎǘ ŀǊŜŀ ǿƛǘƘƛƴ ǘƘŜ {ŎƘƻƻƭ ƻŦ 

9ƴƎƛƴŜŜǊƛƴƎ ƛƴ ¢Ǌƛƴƛǘȅ ōŜǘǿŜŜƴ нлмф ŀƴŘ нлнп ƛƴŎƭǳǎƛǾŜΦ Lǘ ǎƘƻǿǎ ŀ ōŀƭŀƴŎŜŘ ǇƻǊǜƻƭƛƻ ŀƳƻƴƎ ŀ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ǎŎƛŜƴǝŬŎ 

ŜƴǉǳƛǊȅΦ 

 

tǳōƭƛŎŀǝƻƴǎ ōȅ {ǳōƧŜŎǘ !ǊŜŀΥ нлмфπнлнп 

 

5ŀǘŀ ǎƻǳǊŎŜΥ {ŎƻǇǳǎΣ hŎǘƻōŜǊ нлнп



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  мн 
 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  мо 
 

{ƛƎƴƛŬŎŀƴŎŜ ŀƴŘ LƳǇŀŎǘ ƻŦ wŜǎŜŀǊŎƘ hǳǘǇǳǘǎ 

tƻƭƛŎȅ LƳǇŀŎǘ 
hŦ ǘƘŜ ǇǳōƭƛŎŀǝƻƴǎ ŦǊƻƳ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ нлмфπнлнп ǘƻ ŘŀǘŜΣ фл ƘŀǾŜ ōŜŜƴ ŎƛǘŜŘ ōȅ мфф 

ǇƻƭƛŎȅ ŘƻŎǳƳŜƴǘǎ ƛƴ нм ŎƻǳƴǘǊƛŜǎΦ пнΦр҈ ƻŦ ǘƘŜǎŜ ǇǳōƭƛŎŀǝƻƴǎ ŀǊŜ ŎƛǘŜŘ ƳƻǊŜ ǘƘŀƴ ƻƴŎŜ ƛƴ ǇƻƭƛŎȅΦ ¢ƘŜ 

ƳŀǇ ōŜƭƻǿ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ǎƻǳǊŎŜ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ǘƘŜǎŜ ǇƻƭƛŎƛŜǎΣ ƛƴŎƭǳŘƛƴƎ LƴǘŜǊƎƻǾŜǊƴƳŜƴǘŀƭ 

hǊƎŀƴƛǎŀǝƻƴǎ όLDhύ ǎǳŎƘ ŀǎ ǘƘŜ ¦ƴƛǘŜŘ bŀǝƻƴǎ ŀƴŘ ǘƘŜ ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛǎŀǝƻƴΦ  

 

 

¢ƘŜ ǘŀōƭŜ ōŜƭƻǿ ŀƭǎƻ ŎƻƳǇŀǊŜǎ ǘƘŜ ǊŜǎŜŀǊŎƘ ŀǊŜŀǎΣ ǎƻǳǊŎŜǎ ŀƴŘ ǊŜƭŀǘŜŘ {5D ŎŀǘŜƎƻǊƛŜǎ ƻŦ ǘƘŜ ŎƛǝƴƎ 

ǇƻƭƛŎƛŜǎ ŀƴŘ ǇǳōƭƛŎŀǝƻƴǎΦ ¢ƘƻǎŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ǘƘŜ ǘŀōƭŜ ŀǊŜ ƴŜǿ ŀƳƻƴƎ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ǇǳōƭƛŎŀǝƻƴǎ 

ŀƴŘ Ƴŀȅ ǊŜǇǊŜǎŜƴǘ ŜƳŜǊƎƛƴƎ ŀǊŜŀǎ ƻŦ ƛƴǘŜǊŜǎǘΦ  

 

¢ƘŜ ŀōƻǾŜ ǇƻƭƛŎȅ Řŀǘŀ ǿŀǎ ŎƻƭƭŀǘŜŘ ŦǊƻƳ hǾŜǊǘƻƴΦŎƻƳ ǳǎƛƴƎ 5hL ǇǳōƭƛŎŀǝƻƴ Řŀǘŀ ŦǊƻƳ {ŎƻǇǳǎΦ 

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  мп 
 

 

 

 

 

 

 

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  мр 
 

tŜƻǇƭŜ 
 

hǳǊ wŜǎŜŀǊŎƘŜǊǎ ŀǊŜ ŀ Ǿƛǘŀƭ ŀǎǎŜǘ ǘƻ ƻǳǊ {ŎƘƻƻƭΣ ƭŜŘ ōȅ !ŎŀŘŜƳƛŎ tLǎΣ ǎǳǇǇƻǊǘŜŘ ŀƴŘ ŜȄŜŎǳǘŜŘ ōȅ ƻǳǊ 

ǎƪƛƭƭŜŘ ǘŜŎƘƴƛŎŀƭ ǎǘŀũΣ tƘ5 ŎŀƴŘƛŘŀǘŜǎ ŀƴŘ wŜǎŜŀǊŎƘ CŜƭƭƻǿǎκ!ǎǎƛǎǘŀƴǘǎΦ ¢ƘŜƛǊ ǿƻǊƪ ŜƴǊƛŎƘŜǎ ƻǳǊ 

ǘŜŀŎƘƛƴƎ ǇǊƻƎǊŀƳǎ ǘƻ ŜŘǳŎŀǘŜ ǘƘŜ ƴŜȄǘ ƎŜƴŜǊŀǝƻƴ ƻŦ ŜƴƎƛƴŜŜǊǎΣ ƳŜŜǘǎ ǘƻŘŀȅΩǎ Ǝƭƻōŀƭ ŎƘŀƭƭŜƴƎŜǎ ŀƴŘ 

Ǉƻǎƛǝƻƴǎ ƻǳǊ {ŎƘƻƻƭ ŀǎ ŀ ƭŜŀŘŜǊ ƻŦ wŜǎŜŀǊŎƘ 9ȄŎŜƭƭŜƴŎŜ ƛƴ 9ƴƎƛƴŜŜǊƛƴƎ 

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  мс 
 

wŜǎŜŀǊŎƘ 5ƛǎŎƛǇƭƛƴŜǎ ŀƴŘ wŜǎŜŀǊŎƘ /ŜƴǘǊŜǎ 
¢ƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ƛǎ ŎƻƳƳƛǧŜŘ ǘƻ ŬƴŘƛƴƎ ǊŜŀƭπǿƻǊƭŘ ǎƻƭǳǝƻƴǎ ǘƻ ǘƻŘŀȅΩǎ Ǝƭƻōŀƭ ŎƘŀƭƭŜƴƎŜǎ ŀƴŘ 

ŎƻƴŘǳŎǘǎ ǊŜǎŜŀǊŎƘ ŀŎǊƻǎǎ ŀ ƘƛƎƘƭȅ ŘƛǾŜǊǎŜ ǇƻǊǜƻƭƛƻ ƻŦ ǊŜǎŜŀǊŎƘ ŀǊŜŀǎ ǘƘŀǘ ŎǊƻǎǎ ŘƛǎŎƛǇƭƛƴŜ ōƻǳƴŘŀǊƛŜǎΦ 

9ŀŎƘ ŘƛǎŎƛǇƭƛƴŜ ǿƛǘƘƛƴ ǘƘŜ {ŎƘƻƻƭΥ /ƛǾƛƭ {ǘǊǳŎǘǳǊŀƭ ϧ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 9ƴƎƛƴŜŜǊƛƴƎΣ 9ƭŜŎǘǊƻƴƛŎ ŀƴŘ 

9ƭŜŎǘǊƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎΣ ŀƴŘ aŜŎƘŀƴƛŎŀƭΣ aŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ .ƛƻƳŜŘƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎΣ ƛǎ ǾŜǊȅ ǊŜǎŜŀǊŎƘ 

ŀŎǝǾŜΣ ǿƛǘƘ ǊŜǎŜŀǊŎƘ ƻŎŎǳǊǊƛƴƎ ŀǎ ǇŀǊǘ ƻŦ ǿƻǊƭŘ ƭŜŀŘƛƴƎ ƛƴŘƛǾƛŘǳŀƭ ŀŎŀŘŜƳƛŎ ǊŜǎŜŀǊŎƘ ƎǊƻǳǇǎΦ {ŎƘƻƻƭ 

ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ ƛǎ ŀƭǎƻ ŎŜƴǘǊŜŘ ƛƴǘƻ ŬǾŜ ǘƘŜƳŀǝŎ /ƻƭƭŜƎŜ wŜǎŜŀǊŎƘ /ŜƴǘǊŜǎ ƘŜŀŘπǉǳŀǊǘŜǊŜŘ 

ǿƛǘƘƛƴ ǘƘŜ {ŎƘƻƻƭΤ ǘƘŜ ¢Ǌƛƴƛǘȅ /ŜƴǘǊŜ ŦƻǊ .ƛƻƳŜŘƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎ ό¢/.9ύΤ ǘƘŜ /ŜƴǘǊŜ ŦƻǊ ¢ǊŀƴǎǇƻǊǘ 

wŜǎŜŀǊŎƘ ŀƴŘ LƴƴƻǾŀǝƻƴ ό¢wLtύΤ ¢ǊƛƴƛǘȅIŀǳǎΣ ¢ǊƛƴƛǘȅΩǎ wŜǎŜŀǊŎƘ /ŜƴǘǊŜ ŦƻǊ /ƻƴǎǘǊǳŎǝƻƴΣ LƴƴƻǾŀǝƻƴ ŀƴŘ 

{ǳǎǘŀƛƴŀōƛƭƛǘȅΤ ǘƘŜ [ƻǿ /ŀǊōƻƴ ¢ŜŎƘƴƻƭƻƎȅ wŜǎŜŀǊŎƘ /ŜƴǘǊŜ ŀƴŘ ǘƘŜ ǊŜŎŜƴǘƭȅ ƭŀǳƴŎƘŜŘ ¢Ǌƛƴƛǘȅ ²ŀǘŜǊ 

wŜǎŜŀǊŎƘ /ŜƴǘǊŜΦ aǳŎƘ ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘ ƛǎ ŎƻƭƭŀōƻǊŀǝǾŜ ǿƛǘƘ ƻǘƘŜǊ {ŎƘƻƻƭǎ ƛƴ /ƻƭƭŜƎŜ ŀƴŘ ǿƛǘƘ ƴŀǝƻƴŀƭ 

ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ǇŀǊǘƴŜǊǎΣ ƛƴŎƭǳŘƛƴƎ ŀǎ ǇŀǊǘ ƻŦ ŦƻǳǊ ƴŀǝƻƴŀƭ wŜǎŜŀǊŎƘ LǊŜƭŀƴŘ wŜǎŜŀǊŎƘ /ŜƴǘǊŜǎ ǘƻ 

ǿƘƛŎƘ ǎǘŀũ ŦǊƻƳ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ŀƭǎƻ ŎƻƴǘǊƛōǳǘŜ ǎƛƎƴƛŬŎŀƴǘƭȅΦ 

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  мт 
 

¢ƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ƛǎ ǇƘȅǎƛŎŀƭƭȅ ƭƻŎŀǘŜŘ ŀŎǊƻǎǎ мп ǎŜǇŀǊŀǘŜ ƭƻŎŀǝƻƴǎ ǘƘŀǘ ŀǊŜ ǎǇǊŜŀŘ ŀŎǊƻǎǎ 

ǘƘŜ Ƴŀƛƴ ŎŀƳǇǳǎΣ ¢Ǌƛƴƛǘȅ 9ŀǎǘΣ ŀƴŘ {ǘŀŎƪ . όƭƻŎŀǘŜŘ ƴƻǊǘƘ ƻŦ ǘƘŜ ǊƛǾŜǊ ŀǘ /ǳǎǘƻƳ IƻǳǎŜ vǳŀȅύ 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ нлнп {ǇŀŎŜ tƭŀƴƴƛƴƎ wŜǇƻǊǘΣ ǘƘŜ {ŎƘƻƻƭ ƻŎŎǳǇƛŜǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ тΣфснƳн ƻŦ ǎǇŀŎŜ 

ǿƘƛŎƘ ƛǎ ƻŦ ǾŀǊȅƛƴƎ ǉǳŀƭƛǘȅ ŀƴŘ ƛǎ ǎǇƭƛǘ ōŜǘǿŜŜƴ ǘƘŜ 5ƛǎŎƛǇƭƛƴŜǎ ŀǎ ǎƘƻǿƴ ōŜƭƻǿΦ 

 

¢Ǌƛƴƛǘȅ ƛǎ ŀ ǊŜǎŜŀǊŎƘπƛƴǘŜƴǎƛǾŜ ǳƴƛǾŜǊǎƛǘȅΣ ŀƴŘ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ƛǎ ǘƘŜ ǘƻǇ ǊŀƴƪŜŘ ƛƴ ƛǘǎ ŘƛǎŎƛǇƭƛƴŜ 

ƴŀǝƻƴŀƭƭȅ ŦƻǊ ǊŜǎŜŀǊŎƘΦ YŜȅ ǊŜǎŜŀǊŎƘ ǎǇŀŎŜǎ ƛƴŎƭǳŘŜ ǘƘŜ ƭŀōƻǊŀǘƻǊƛŜǎ ƻƴ ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ ŬǊǎǘ ƅƻƻǊǎ ƻŦ 

ǘƘŜ /ƛǾƛƭ 9ƴƎƛƴŜŜǊƛƴƎ .ǳƛƭŘƛƴƎΣ ǘƘŜ ōŀǎŜƳŜƴǘ ŀƴŘ ƎǊƻǳƴŘ ƅƻƻǊ ƻŦ ǘƘŜ {ƛƳƻƴ tŜǊǊȅ .ǳƛƭŘƛƴƎΣ ǘƘŜ ǎŜŎƻƴŘ 

ƅƻƻǊ ƻŦ ǘƘŜ ²ŀǧǎ .ǳƛƭŘƛƴƎΣ ǘƘŜ {ƛƎƳŜŘƛŀ ƭŀōǎ ƻƴ ǘƘŜ ǘƘƛǊŘ ƅƻƻǊ ƻŦ !Ǌŀǎ ŀƴ tƘƛŀǊǎŀƛƎƘΣ aa¢ ƭŀōǎ ƛƴ ǘƘŜ 

ōŀǎŜƳŜƴǘ ƻŦ ǘƘŜ LC{/ {ǘŀŎƪ .Σ ƭŀōƻǊŀǘƻǊƛŜǎ ŀƴŘ ǿƻǊƪǎƘƻǇǎ ƛƴ ǘƘŜ tŀǊǎƻƴǎ .ǳƛƭŘƛƴƎ όCƭǳƛŘǎ ŀƴŘ IŜŀǘ 

¢ǊŀƴǎŦŜǊΣ aŀǘŜǊƛŀƭǎ ¢ŜǎǝƴƎΣ aŜŎƘŀƴǘǊƻƴƛŎǎΣ ōƛƻ ŀƴŘ ƴŀƴƻƳŀǘŜǊƛŀƭǎύΣ ǘƘŜ ¢Ǌƛƴƛǘȅ .ƛƻƳŜŘƛŎŀƭ {ŎƛŜƴŎŜǎ 

LƴǎǝǘǳǘŜ όaŜŘƛŎŀƭ 5ŜǾƛŎŜ 5ŜǎƛƎƴΣ .ƛƻƳŜŎƘŀƴƛŎǎΣ ¢ƛǎǎǳŜ ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǊŜƎŜƴŜǊŀǝǾŜ ƳŜŘƛŎƛƴŜύΣ [ƭƻȅŘ 

.ǳƛƭŘƛƴƎ όbŜǳǊŀƭ 9ƴƎƛƴŜŜǊƛƴƎύ ŀƴŘ ¢Ǌƛƴƛǘȅ 9ŀǎǘ όƭƻǿ ŎŀǊōƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎύΦ  

wŜǎŜŀǊŎƘ ƛƴ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ƛǎ ƻǇŜǊŀǘŜŘ ŀǘ ф ŘƛũŜǊŜƴǘ ƭƻŎŀǝƻƴǎ ς {bL!aΣ /ƛǾƛƭ 9ƴƎƛƴŜŜǊƛƴƎ 

.ǳƛƭŘƛƴƎΣ {ƛƳƻƴ tŜǊǊȅ .ǳƛƭŘƛƴƎΣ ²ŀǧǎ .ǳƛƭŘƛƴƎΣ [ƭƻȅŘ .ǳƛƭŘƛƴƎΣ !Ǌŀǎ ŀƴ tƘƛŀǊǎŀƛƎƘΣ LC{/ {ǘŀŎƪ .Σ tŀǊǎƻƴǎ 

.ǳƛƭŘƛƴƎΣ ¢Ǌƛƴƛǘȅ 9ŀǎǘΣ ŀƴŘ ¢Ǌƛƴƛǘȅ .ƛƻ{ŎƛŜƴŎŜǎ LƴǎǝǘǳǘŜΦ !ŎŎƻǊŘƛƴƎ ǘƻ ŘƛǎŎƛǇƭƛƴŜΣ ǘƘƛǎ ǎǇŀŎŜ ƛǎ ƻŎŎǳǇƛŜŘ 

ōȅ aa.9 ŀǘ рс҈ όмснн ƳнύΣ //{9 ŀǘ но҈ όсрн Ƴнύ ŀƴŘ 999b ŀǘ нм҈ όслн ƳнύΦ 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  му 
 

hǾŜǊǾƛŜǿ ƻŦ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ ŎƻƴƴŜŎǘŜŘ ǘƻ bŀǝƻƴŀƭ ŀƴŘ LƴǘŜǊƴŀǝƻƴŀƭ ǇƭŀǜƻǊƳǎ 

 

 

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  мф 
 

wŜǎŜŀǊŎƘ ±ƛǎƛƻƴ  
 

 

 

 

 

 

 

hǳǊ wŜǎŜŀǊŎƘ ±ŀƭǳŜǎ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

{ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ǿƛƭƭ ōŜ ŀ Ǝƭƻōŀƭ ƭŜŀŘŜǊ ƛƴ ŀŎƘƛŜǾƛƴƎ 

ƎǊƻǳƴŘōǊŜŀƪƛƴƎ ǎƻƭǳǝƻƴǎ ƛƴ 9ƴƎƛƴŜŜǊƛƴƎ ¢ŜŎƘƴƻƭƻƎƛŜǎΣ 

5ƛƎƛǘŀƭ LƴƴƻǾŀǝƻƴΣ {ƻŎƛŜǘŀƭ ŀƴŘ bŀǘǳǊŀƭ ŎƘŀƭƭŜƴƎŜǎ ŦƻǊ ǘƘŜ 

ōŜƴŜŬǘ ƻŦ ƭƛŦŜ ŀƴŘ ƭƛǾƛƴƎ ƻƴ ƻǳǊ ǇƭŀƴŜǘΦ  

 

LƴƴƻǾŀǝƻƴ ƛǎ ŎŜƴǘǊŀƭ ǘƻ ƻǳǊ ǿƻǊƪ ƛƴ ŜƴƎƛƴŜŜǊƛƴƎ ǎƻƭǳǝƻƴǎ ǘƻ 

ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ǎƻŎƛŜǘȅ ǘƻŘŀȅΣ ǿƘƛƭŜ ŀƴǝŎƛǇŀǝƴƎ ŦǳǘǳǊŜ 

ŎƘŀƭƭŜƴƎŜǎΦ ¢Ƙƛǎ ƛǎ ǇƻǎǎƛōƭŜ ōȅ ŎǳǊŀǝƴƎ ŀ ŘƛǎŎƻǾŜǊȅπƭŜŘ ŀƴŘ 

ǘƻǇƛŎπŘǊƛǾŜƴ ŀǇǇǊƻŀŎƘ ǘƘŀǘ ƛƳǇŀŎǘǎ ōƻǘƘ ŦǳƴŘŀƳŜƴǘŀƭ 

ŜƴƎƛƴŜŜǊƛƴƎ ǉǳŜǎǝƻƴǎ ŀƴŘ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ŀƭƭ ŀǎǇŜŎǘǎ ƻŦ 

ƘǳƳŀƴƛǘȅ ŀƴŘ ƴŀǘǳǊŜΦ  

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  нл 
 

wŜǎŜŀǊŎƘ tǊƛƻǊƛǝŜǎ 

.  

  

 

 

 

 

 

9ƴŀōƭŜ ŜȄŎŜƭƭŜƴǘ ŀƴŘ ƛƳǇŀŎǜǳƭ ǊŜǎŜŀǊŎƘ ŦƻǊ ƘǳƳŀƴƛǘȅ ŀƴŘ ƴŀǘǳǊŜ 

 
!ǧǊŀŎǘ ŀƴŘ ƎǊƻǿ ƛƴƴƻǾŀǝƻƴ 

 

9ƴƎŀƎŜ ƳŜŀƴƛƴƎŦǳƭ ŀƴŘ ƳƻǊŀƭπōŀǎŜŘ ǇŀǊǘƴŜǊǎƘƛǇǎ ǿƛǘƘ ƛƴŘǳǎǘǊȅ ǘƻ ŎǊŜŀǘŜ 

ƛƳǇŀŎǘ ŦƻǊ ǎƻŎƛŜǘȅ 

LƴǾŜǎǘ ƛƴ ǘƘŜ ǉǳŀƭƛǘȅ ŀƴŘ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ƻǳǊ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎ 

 

9ƳǇƻǿŜǊ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ǊŜǎŜŀǊŎƘ ƭŜŀŘŜǊǎ ƛƴǘƻ ǘƘŜ ŦǳǘǳǊŜ 

 

{ǘŀƴŘ ǳǇ ŦƻǊ ǊŜǎŜŀǊŎƘ ŀƴŘ ŘƛǾŜǊǎƛŦȅ ƻǳǊ ŦǳƴŘƛƴƎ 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  нм 
 

{ǘǊŀǘŜƎƛŎ tƭŀƴ нлнрπнлол 

 

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  нн 
 

IƻǊƛȊƻƴ мΥ 9ȄŜŎǳǘŜ ƻǳǘǎǘŀƴŘƛƴƎ ǊŜǎŜŀǊŎƘ ŀƴŘ ŦƻǎǘŜǊ ǇƛƻƴŜŜǊƛƴƎ ƛƴƴƻǾŀǝƻƴ 
5ǳǊƛƴƎ ǘƘŜ ƭƛŦŜŎȅŎƭŜ ƻŦ ǘƘƛǎ ǎǘǊŀǘŜƎȅΣ ǿŜ ǿƛƭƭ ǇǊŜǎŜǊǾŜ ƻǳǊ ŜȄƛǎǝƴƎ ǊŜǎŜŀǊŎƘ ŜȄŎŜƭƭŜƴŎŜΣ ǾŀƭǳŜ ƻǳǊ ŘǊƛǾŜƴ 

ŀƴŘ ǘŀƭŜƴǘŜŘ ŦŀŎǳƭǘȅ ŀƴŘ ŦŀŎƛƭƛǘŀǘŜ ŦǳǘǳǊŜ ŦǳƴŘƛƴƎ ƻǇǇƻǊǘǳƴƛǝŜǎ ŀƴŘ ǊŜƭŀǝƻƴǎƘƛǇǎ ǘƻ ōǊƻŀŘŜƴ ǘƘŜ ǊŜŀŎƘ 

ƻŦ ƻǳǊ ǊŜǎŜŀǊŎƘΦ  

Ψ²Ŝ ǿƛƭƭ ǘŀŎƪƭŜ ƘŜŀŘπƻƴΣ ŦǳǘǳǊŜ Ǝƭƻōŀƭ ŜƴƎƛƴŜŜǊƛƴƎ ŎƘŀƭƭŜƴƎŜǎ ǎǳŎƘ ŀǎ ŜƴŜǊƎȅΣ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ǇǊƻŘǳŎǝƻƴΣ 

ŎƭƛƳŀǘŜΣ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ŜƴƎƛƴŜŜǊƛƴƎ ǎƻƭǳǝƻƴǎ ƛƴ ƘŜŀƭǘƘΦΩ 

²Ŝ ǿƛƭƭ ŜƳǇƻǿŜǊ ƻǳǊ ǊŜǎŜŀǊŎƘŜǊǎ ǘƻ ǇǳǊǎǳŜ ƻǳǘǎǘŀƴŘƛƴƎ ǊŜǎŜŀǊŎƘΦ ¢Ƙƛǎ ǿƛƭƭ ŀƭƛƎƴ ǘƻ ǘƘŜ ƘƛƎƘŜǎǘ 

ǎǘŀƴŘŀǊŘǎ ƻŦ ŜǘƘƛŎǎ ŀƴŘ ǊŜǎŜŀǊŎƘ ƛƴǘŜƎǊƛǘȅΣ ƛƴ ǇǳǊǎǳƛƴƎ ƛƴƴƻǾŀǝƻƴ ŀƴŘ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ǿƛǘƘ ŎǳǊƛƻǎƛǘȅ 

ŀƴŘ ƛƳǇŀŎǘΦ ²Ŝ ǿƛƭƭ ǇǊƻŀŎǝǾŜƭȅ ŜƴŎƻǳǊŀƎŜ ǎǘŀũ ŀǘ ŀƭƭ ŎŀǊŜŜǊ ǎǘŀƎŜǎ ǘƻ ŀǇǇƭȅ ŦƻǊ ŦǳƴŘƛƴƎ ŀƴŘ ǇǊƻǾƛŘŜ 

ǎǳǇǇƻǊǘ ǘƻ ƻǇǝƳƛǎŜ ǎǳŎŎŜǎǎΦ .ǳƛƭŘƛƴƎ ƻƴ ƻǳǊ ŎǳǊǊŜƴǘ ŀƴŘ ŜƳŜǊƎƛƴƎ ǎǘǊŀǘŜƎƛŎ ǊŜǎŜŀǊŎƘ ǎǘǊŜƴƎǘƘǎΣ ƻǳǊ 

ǊŜǎŜŀǊŎƘŜǊǎ ǿƛƭƭ ǎǇŜŀǊƘŜŀŘ ƴŀǝƻƴŀƭ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ƛƴƛǝŀǝǾŜǎ ƛƴ ǘƘŜǎŜ ƪŜȅ ŀǊŜŀǎΣ ŘǊƛǾƛƴƎ 

ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ǎƻŎƛŜǘŀƭ ƻǳǘŎƻƳŜǎ ŦƻǊ ŎƻƳƳǳƴƛǝŜǎ ŀƴŘ ŜŎƻǎȅǎǘŜƳǎ 

YŜȅ tǊƛƻǊƛǝŜǎ 

.  

 

 

 

 

 

 

 

 

 

 

 
 

bǳǊǘǳǊŜ ŜȄƛǎǝƴƎΣ ŀƴŘ ŜǎǘŀōƭƛǎƘ ƴŜǿ ¢/5 ǊŜǎŜŀǊŎƘ ŎŜƴǘǊŜǎ ōŀǎŜŘ ƻƴ ŜƳŜǊƎƛƴƎ 

ŎƭǳǎǘŜǊǎ ƻŦ ŜȄŎŜƭƭŜƴŎŜ 

tǊƻǘŜŎǘ ǝƳŜ ǘƻ Řƻ ŜȄŎŜƭƭŜƴǘ ǊŜǎŜŀǊŎƘ ǘƘǊƻǳƎƘ ŀ ŦŀƛǊ ōŀƭŀƴŎŜ ǿƛǘƘ ƻǘƘŜǊ 

ǊŜǎǇƻƴǎƛōƛƭƛǝŜǎ 

9ƴƎŀƎŜ ƳŜŀƴƛƴƎŦǳƭ ŀƴŘ ŜǘƘƛŎŀƭ ǇŀǊǘƴŜǊǎƘƛǇǎ ǿƛǘƘ ƛƴŘǳǎǘǊȅ ǘƻ ŜƴƘŀƴŎŜ 

ŜȄŎŜƭƭŜƴŎŜ 

¢ǊŀƴǎǇŀǊŜƴǘƭȅ ƛƴǾŜǎǘ ŀƴŘ ǊŜǎƻǳǊŎŜ ŦŀƛǊƭȅ ƛƴ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ƻǳǊ 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎΤ ǎǘŀƴŘƛƴƎ ǳǇ ŦƻǊ ǊŜǎŜŀǊŎƘ ŀƴŘ ŘƛǾŜǊǎƛŦȅƛƴƎ ƻǳǊ ŦǳƴŘƛƴƎ 

 

/ƘŀƳǇƛƻƴ ǘƘŜ ƳƻŘŜǊƴƛȊŀǝƻƴ ƻŦ ŀŘƳƛƴƛǎǘǊŀǝǾŜ ǇǊƻŎŜǎǎŜǎ ǿƛǘƘƛƴ ƻǳǊ 

ƛƴǎǝǘǳǝƻƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ƛƴǘŜǊƴŀƭƭȅΦ 

/ŀǇǘǳǊŜ ƛƴǘŜǊƴŀƭ ŀƴŘ ǇƘƛƭŀƴǘƘǊƻǇƛŎ ƻǇǇƻǊǘǳƴƛǝŜǎ ǘƻ Ǌǳƴ ǇǊƻƻŦπƻŦπŎƻƴŎŜǇǘ 

ǎǘǳŘƛŜǎ ŀƴŘ ōǊƛŘƎŜ ƎŀǇǎ ƛƴ ŎǳǊǊŜƴǘ ǊŜǎƻǳǊŎŜǎΦ 

{ǘǊŜŀƳƭƛƴŜ ǘƘŜ ǘǊŀƴǎƭŀǝƻƴ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭƛȊŀǝƻƴ ƻŦ ǊŜǎŜŀǊŎƘ 

/ƻƴǝƴǳŜ ŀƴŘ ƎǊƻǿ ƻǳǊ ǊŜǎŜŀǊŎƘπƭŜŘ ŀŎǝǾƛǝŜǎ ƛƴ ǳƴŘŜǊƎǊŀŘǳŀǘŜ ŀƴŘ 

ǇƻǎǘƎǊŀŘǳŀǘŜ ŜŘǳŎŀǝƻƴ 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  но 
 

IƻǊƛȊƻƴ нΥ /ƻƳƳƛǘ ǘƻ ǘŀƭŜƴǘ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
hǳǊ ǇŜƻǇƭŜ ŀǊŜ ŜǎǎŜƴǝŀƭ ǘƻ ŎƻƴǝƴǳŜ ƛƴ ŘŜƭƛǾŜǊƛƴƎ ƎǊƻǳƴŘōǊŜŀƪƛƴƎ ǊŜǎŜŀǊŎƘ ŀŎǊƻǎǎ ŀƭƭ ŘƛǎŎƛǇƭƛƴŜǎ ƻŦ 

ǊŜǎŜŀǊŎƘ ƛƴ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ŎƻƳǇǳǘŀǝƻƴŀƭ ƳƻŘŜƭƭƛƴƎΣ ƳŜŘƛŎŀƭ ŘŜǾƛŎŜ 

ŜƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ŎƭƛƳŀǘŜ ŜƴƎƛƴŜŜǊƛƴƎ ǘƻ ǘŀƪŜ ƻƴ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƻŦ ƻǳǊ ŦǳǘǳǊŜ ŀƴŘ ǘƘŜ ƎǊƻǿƛƴƎ ŬŜƭŘǎ ƻŦ 

ǊŜǎŜŀǊŎƘ ƛƴ ǘƘŜ {ŎƘƻƻƭΦ  

aƻǝǾŀǘŜŘΣ ƛƴƴƻǾŀǝǾŜ ŀƴŘ ŘƛǾŜǊǎŜ ǇŜƻǇƭŜ ŀǊŜ ŎǊƛǝŎŀƭ ǘƻ ƳŀƪƛƴƎ ƛƳǇŀŎǜǳƭ ŀƴŘ ǎǳŎŎŜǎǎŦǳƭ ǊŜǎŜŀǊŎƘΦ ²Ŝ 

ǾŀƭǳŜ ǘƘŜ ŎƻƴǘǊƛōǳǝƻƴǎ ƻŦ ŀƭƭ ǊŜǎŜŀǊŎƘŜǊǎ ŀǘ ŜǾŜǊȅ ǎǘŀƎŜΣ ŀƴŘ ǘƘŜƛǊ ǊƛƎƘǘ ǘƻ ǊŜŎƻƎƴƛǝƻƴΣ ǎǳǇǇƻǊǘΣ ŀƴŘ ŀ 

ŎƻƴŬŘŜƴŎŜ ƛƴ ǘƘŜƛǊ ǇǊƻŦŜǎǎƛƻƴŀƭ ƧƻǳǊƴŜȅΦ  

²Ŝ ǿƛƭƭ ŀǧǊŀŎǘ ǿƻǊƭŘ ƭŜŀŘŜǊǎ ǘƘǊƻǳƎƘ ŎƻƳǇŜǝǝǾŜ ǇǊƻƎǊŀƳǎ ǎǳŎƘ ŀǎ ǘƘŜ wŜǎŜŀǊŎƘ LǊŜƭŀƴŘ wŜǎŜŀǊŎƘ 

tǊƻŦŜǎǎƻǊǎƘƛǇǎΣ 9ǳǊƻǇŜŀƴ wŜǎŜŀǊŎƘ /ƻǳƴŎƛƭ !ǿŀǊŘǎΣ ²ŜƭƭŎƻƳŜ ¢Ǌǳǎǘ ŀƴŘ ǘƘŜ wƻȅŀƭ {ƻŎƛŜǘȅ ¦ƴƛǾŜǊǎƛǘȅ 

CŜƭƭƻǿǎƘƛǇǎΦ ²Ŝ ǿƛƭƭ ŎƻƴŎŜƴǘǊŀǘŜ ƻƴ ǎǘǊŀǘŜƎƛŎ ǘƘŜƳŜǎ ƻŦ ǊŜǎŜŀǊŎƘ ŦƻǊ ƴŜǿ ¢Ǌƛƴƛǘȅ ŀǎǎƛǎǘŀƴǘ 

ǇǊƻŦŜǎǎƻǊǎƘƛǇǎΦ bƻǘǿƛǘƘǎǘŀƴŘƛƴƎΣ ǿŜ ǿƛƭƭ ǊŜŎƻƎƴƛǎŜ ƻǳǊ ŜȄƛǎǝƴƎ ǘŀƭŜƴǘ ŀǘ ŀƭƭ ƭŜǾŜƭǎ ƻŦ ǊŜǎŜŀǊŎƘ ŀƴŘ 

ƛƴǾŜǎǘ ƛƴ ƻǳǊ ŜȄƛǎǝƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎ ǘƘŀǘ ŜƴŀōƭŜ ƻǳǊ ŎǳǊǊŜƴǘ ƛƳǇŀŎǘǎΦ  ²Ŝ ǿƛƭƭ ŜƴƎŀƎŜ ǿƛǘƘ ƛƴŘǳǎǘǊȅ ǘƻ 

ǎǳǇǇƻǊǘ Ǉƻǎǘǎ ǘƘŀǘ ǿƛƭƭ ŜŘǳŎŀǘŜ ƻǳǊ ǎǘǳŘŜƴǘǎ ŀƴŘ ǇǊƻƳƻǘŜ ǊŜǎŜŀǊŎƘ ǘƘŀǘ ƛǎ ǇŜǊǝƴŜƴǘ ǘƻ ǘƘŜ ƴŜŜŘǎ ƻŦ 

ǘƘŜƛǊ ƛƴŘǳǎǘǊȅ ŀƴŘ ƳŀǊƪŜǘǎΦ  

 YŜȅ tǊƛƻǊƛǝŜǎ 

.  

 

 

 

 

 

 

 

 

 

 

 

!ǇǇƻƛƴǘ ŀ ǿƻǊƭŘ ƭŜŀŘƛƴƎ wŜǎŜŀǊŎƘ LǊŜƭŀƴŘ wŜǎŜŀǊŎƘ tǊƻŦŜǎǎƻǊ ƛƴ ŀ ǎǘǊŀǘŜƎƛŎ 

ǊŜǎŜŀǊŎƘ ŀǊŜŀ ƭƛƴƪŜŘ ǘƻ ŀ ƴŜǿ !t ƘƛǊŜ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ƛƴ ŀ ǎƛƳƛƭŀǊ ŀǊŜŀΦ 

LƴŎǊŜŀǎŜ ǊŜǎŜŀǊŎƘπŦƻŎǳǎŜŘ ǘǊŀƛƴƛƴƎ Ǉƻǎƛǝƻƴǎ ŀƴŘ ƴŜǿ ǘŜƴǳǊŜπǘǊŀŎƪ 

ŜƴƎƛƴŜŜǊƛƴƎ ǇŀǘƘǿŀȅǎΣ ƭƛƪŜ ǘƘŜ ¦{{I9w !ǎǎƛǎǘŀƴǘ tǊƻŦŜǎǎƻǊǎƘƛǇ 

9ǎǘŀōƭƛǎƘ ŀƴƴǳŀƭ ǇǊƛȊŜǎ ǘƘŀǘ ǊŜŎƻƎƴƛȊŜ ƻǳǘǎǘŀƴŘƛƴƎ ŎƻƴǘǊƛōǳǝƻƴǎ ǘƻ ǊŜǎŜŀǊŎƘ 

ŀƴŘ ǘƘŜ ŀŎƘƛŜǾŜƳŜƴǘǎ ƻŦ ƻǳǊ ǊŜǎŜŀǊŎƘŜǊǎΣ ǇƻǎǘπƎǊŀŘǳŀǘŜ ǎǘǳŘŜƴǘǎ ŀƴŘ 

ǎǳǇǇƻǊǘ ǎǘŀũ 

/ƘŀƳǇƛƻƴ ŦƻǊ ōŜǧŜǊ tƘ5 ǎǘǳŘŜƴǘ ǎǝǇŜƴŘǎ όнрϵƪҌύΦ 

tƻǎƛǝƻƴ ƻǳǊ ǊŜǎŜŀǊŎƘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƻ ƳŜŜǘ ǘƘŜ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ƴŜŜŘǎ ƻŦ 

ŘƛƎƛǘŀƭƛǎŀǝƻƴ ŀƴŘ ƘƛƎƘπǇŜǊŦƻǊƳŀƴŎŜ ŎƻƳǇǳǝƴƎ 

tǊƻƳƻǘŜ ŀƴ ŜǘƘƻǎ ƻŦ ŘƛǾŜǊǎƛǘȅ ŀƴŘ ŜǘƘƛŎŀƭ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƛƴ ƻǳǊ ǇŜƻǇƭŜ 

CŀŎƛƭƛǘŀǘŜ ƳŜƴǘƻǊǎƘƛǇ ƻŦ ŜŀǊƭȅκƳƛŘπŎŀǊŜŜǊ ŀŎŀŘŜƳƛŎǎ ǿƛǘƘ ŜǎǘŀōƭƛǎƘŜŘ ǎŜƴƛƻǊ 

ŀŎŀŘŜƳƛŎǎ ƛƴ ōƻǘƘ ǘƘŜ {ŎƘƻƻƭ ŀƴŘ ǊŜƭŀǘŜŘ ŘƛǎŎƛǇƭƛƴŜǎ 

!ǳŘƛǘΣ ǊŜǾƛŜǿ ŀƴŘ ƳƻŘŜǊƴƛǎŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ŀƭƭ ƻǳǊ ǊŜǎŜŀǊŎƘ ǎǇŀŎŜǎ ǘƻ 

ŜƴƘŀƴŎŜ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŜƴǎǳǊŜ ŜũŜŎǝǾŜ ǊŜǎŜŀǊŎƘ 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  нп 
 

IƻǊƛȊƻƴ оΥ .ǊƻŀŘŜƴ ǊŜǎŜŀǊŎƘ ƻǇǇƻǊǘǳƴƛǝŜǎ ŀƴŘ ŀŎƘƛŜǾŜƳŜƴǘǎ 
²Ŝ ƘŀǾŜ ŜȄŎŜƭƭŜƴǘ ǉǳŀƭƛǘȅ ǊŜǎŜŀǊŎƘ ŀƴŘ ŀƴ ƛƳǇǊŜǎǎƛǾŜ ŦǳƴŘƛƴƎ ǊŜŎƻǊŘΣ ŀǎ LǊŜƭŀƴŘΩǎ ǇǊŜƳƛŜǊ 9ƴƎƛƴŜŜǊƛƴƎ 

{ŎƘƻƻƭΦ ²Ŝ ƘŀǾŜ ǎǘǊŀǘŜƎƛŎŀƭƭȅ ŀƭƛƎƴŜŘ ƻǳǊ ǊŜǎŜŀǊŎƘ ƻōƧŜŎǝǾŜǎ ǘƻ ŦǳǘǳǊŜ ǇǊƛƻǊƛǝŜǎ ŀƴŘ ŦǊŀƳŜǿƻǊƪǎ ƻŦ 

ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΣ ŀƴŘ ǘƻ ƴŀǝƻƴŀƭ ŀƴŘ ƛƴǘŜǊƴŀǝƻƴŀƭ ŦǳƴŘƛƴƎ ŀƎŜƴŎƛŜǎΦ  

{ǳǎǘŀƛƴƛƴƎ ƛƴƴƻǾŀǝƻƴǎ ƛƴ ǎƻŎƛŜǘŀƭ ŀƴŘ ŜŀǊǘƘ ŎƘŀƭƭŜƴƎŜǎ ƛǎ ŀǘ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ {ŎƘƻƻƭΩǎ ŎƻƳƳƛǘƳŜƴǘ 

ǘƻ ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǝƻƴ ǿƛǘƘƛƴ ŀƴŘ ōŜȅƻƴŘ ŎǳǊǊŜƴǘ Ǝƭƻōŀƭ ŎƘŀƭƭŜƴƎŜǎΦ  

¢ƘǊƻǳƎƘ ŎƻƭƭŀōƻǊŀǝǾŜ ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ǎǘŀǊǘπǳǇ ŀƴŘ ŜǎǘŀōƭƛǎƘŜŘ ƛƴŘǳǎǘǊƛŜǎΣ ƘŜŀƭǘƘŎŀǊŜ ŀƴŘ 

ƘǳƳŀƴƛǝŜǎπōŀǎŜŘ ǊŜǎŜŀǊŎƘŜǊǎΣ ŀƴŘ ƛƴŦƻǊƳƛƴƎ ŀƴŘ ŜƴƎŀƎƛƴƎ ǿƛǘƘ ǇƻƭƛŎȅ ƳŀƪŜǊǎΣ ǘƘŜ ǎŎƘƻƻƭ ǿƛƭƭ 

ŜƴƘŀƴŎŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƛǘǎ ŦƻǳƴŘŀǝƻƴŀƭΣ ǘǊŀƴǎƭŀǝƻƴŀƭΣ ǘŜŎƘƴƻƭƻƎȅπŘǊƛǾŜƴΣ ŀƴŘ ŎƘŀƭƭŜƴƎŜπōŀǎŜŘ 

ǊŜǎŜŀǊŎƘΦ ¢Ƙƛǎ ǿƛƭƭ ŜƴŀōƭŜ ǳǎ ǘƻ ŀŎƘƛŜǾŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ǎƛƎƴƛŬŎŀƴǘ ƛƳǇŀŎǘΣ ŀƴŘ ŎƭƛƳŀǘŜπƴŜǳǘǊŀƭ ƻǳǘŎƻƳŜǎ 

ƛƴ ƻǳǊ ŜƴŘŜŀǾƻǳǊǎΦ ²Ŝ ǿƛƭƭ ŘŜŘƛŎŀǘŜ ǘƻ ŜƴŀōƭŜ ŀƭƭ ǊŜǎŜŀǊŎƘŜǊǎ ǘƘŜ ƻǇǇƻǊǘǳƴƛǝŜǎ ǘƻ ŀǇǇƭȅ ŦƻǊ 9ƴǘŜǊǇǊƛǎŜ 

LǊŜƭŀƴŘ ό9Lύ ŀƴŘ wŜǎŜŀǊŎƘ LǊŜƭŀƴŘ ŦǳƴŘǎ ŀƴŘ ǎŜǾŜǊŀƭ ǎŎƘŜƳŜǎ ǳƴŘŜǊ ǘƘŜ 9¦ IƻǊƛȊƻƴ 9ǳǊƻǇŜ όŜΦƎΦΣ tƛƭƭŀǊ 

мΥ 9ǳǊƻǇŜŀƴ wŜǎŜŀǊŎƘ /ƻǳƴŎƛƭΤ aŀǊƛŜ {ƪƭƻŘƻǿǎƪŀπ/ǳǊƛŜ !ŎǝƻƴǎΣ tƛƭƭŀǊ нΥ IŜŀƭǘƘΣ 5ƛƎƛǘŀƭΣ LƴŘǳǎǘǊȅ ϧ 

{ǇŀŎŜΤ /ƭƛƳŀǘŜΣ 9ƴŜǊƎȅ ŀƴŘ aƻōƛƭƛǘȅΤ CƻƻŘΣ .ƛƻŜŎƻƴƻƳȅΣ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΣ !ƎǊƛŎǳƭǘǳǊŜ ϧ 

9ƴǾƛǊƻƴƳŜƴǘΣ tƛƭƭŀǊ оΥ 9ǳǊƻǇŜŀƴ LƴƴƻǾŀǝƻƴ /ƻǳƴŎƛƭ ό9L/ύΣ 9ǳǊƻǇŜŀƴ LƴǎǝǘǳǘŜ ƻŦ LƴƴƻǾŀǝƻƴ ŀƴŘ 

¢ŜŎƘƴƻƭƻƎȅ ό9L¢ύ  9¦пIŜŀƭǘƘΤ [LC9 /ƭƛƳŀǘŜ /ƘŀƴƎŜ aƛǝƎŀǝƻƴ ŀƴŘ !ŘŀǇǘŀǝƻƴΣ 5ƛƎƛǘŀƭ 9ǳǊƻǇŜ 

tǊƻƎǊŀƳƳŜ ό59tύΣ LƴǾŜǎǘ9¦Σ 9ǳǊƻǇŜŀƴ wŜƎƛƻƴŀƭ 5ŜǾŜƭƻǇƳŜƴǘ CǳƴŘ ό9w5CύΣ 9ǳǊƻǇŜŀƴ {ƻŎƛŀƭ CǳƴŘ 

ό9{CҌύΣ {ǘǊǳŎǘǳǊŀƭ wŜŦƻǊƳ {ǳǇǇƻǊǘ tǊƻƎǊŀƳƳŜ ό{w{tύ ŦǳƴŘƛƴƎ ǎŎƘŜƳŜǎΦύ 

YŜȅ tǊƛƻǊƛǝŜǎ 

.  

 

 

 

 

 

 

 

 

 

aŀȄƛƳƛȊŜ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭ ƛƳǇŀŎǘ ƻŦ ƻǳǊ ǊŜǎŜŀǊŎƘ ǘƘǊƻǳƎƘ ǊŜƎǳƭŀǊ ƴŜǘǿƻǊƪƛƴƎ 

ƻǇǇƻǊǘǳƴƛǝŜǎ ŀƴŘ ǎƘƻǿŎŀǎŜ ŜǾŜƴǘǎ ǘƘŀǘ ōǊƛƴƎ ǘƻƎŜǘƘŜǊ ŜƴǘǊŜǇǊŜƴŜǳǊǎΣ 

ƛƴƴƻǾŀǘƻǊǎΣ ŀƴŘ ƛƴŘǳǎǘǊƛŜǎΦ ǇŀǊǘƴŜǊǎ ƛƴ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ 

wǳƴ ǝƳŜƭȅ ǿƻǊƪǎƘƻǇǎ ǘƻ ƳƻǝǾŀǘŜ ƻǳǊ ǊŜǎŜŀǊŎƘŜǊǎ ǘƻ ŀǇǇƭȅ ŦƻǊΣ ŀƴŘ ǎŜŎǳǊŜ 

ŎƻƳǇŜǝǝǾŜ ŀǿŀǊŘǎ ŦǊƻƳ LƴǎǝǘǳǝƻƴŀƭΣ bŀǝƻƴŀƭΣ LƴǘŜǊƴŀǝƻƴŀƭ ŀƴŘ 

tƘƛƭŀƴǘƘǊƻǇƛŎ ǎƻǳǊŎŜǎ 

.ǊƻŀŘŜƴ ǘƘŜ {ŎƘƻƻƭΩǎ ŎƻƭƭŀōƻǊŀǝǾŜ ǇŀǊǘƴŜǊǎƘƛǇǎ ǿƛǘƘƛƴ ƛƴǘŜǊƴŀǝƻƴŀƭ ŀƴŘ 

9ǳǊƻǇŜŀƴπŦǳƴŘŜŘ ǊŜǎŜŀǊŎƘ ƴŜǘǿƻǊƪǎΣ ŀǎ ǿŜƭƭ ŀǎ ǿƛǘƘ ǘƘŜ ƛƴŘǳǎǘǊȅΦ 

.ǳƛƭŘ ŀ ǎǘǊƻƴƎŜǊ ǊŜƭŀǝƻƴǎƘƛǇ ǿƛǘƘ ¢Ǌƛƴƛǘȅ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ !ƭǳƳƴƛ ǘƻ 

ōǊƻŀŘŜƴ ǘƘŜ ŀǳŘƛŜƴŎŜ ƻǳǊ ŀŎƘƛŜǾŜƳŜƴǘǎ ŀƴŘ ƎŀǊƴŜǊ ǊŜǎŜŀǊŎƘ ƛƴǾŜǎǘƳŜƴǘΦ 

{ǳǇǇƻǊǘ ŀƴŘ ǇǊƻǘŜŎǘ ǝƳŜ ŦƻǊ ǊŜǎŜŀǊŎƘ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŜȄŜŎǳǝƻƴ ƛƴ ŀ 

ōŀƭŀƴŎŜŘ ŀƴŘ ǘǊŀƴǎǇŀǊŜƴǘ ǿƻǊƪƭƻŀŘ ƳƻŘŜƭ 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  нр 
 

IƻǊƛȊƻƴ пΥ /ŀǇǘǳǊŜ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘŜ ƛƳǇŀŎǘ ŀƴŘ ŜƴƎŀƎŜ ǿƛǘƘ ŎƻƳƳǳƴƛǝŜǎ 
/ƻƳƳǳƴƛǘȅ ŜƴƎŀƎŜƳŜƴǘ ŀƴŘ ŎƻƴǾŜȅƛƴƎ ƻǳǊ ƛƳǇŀŎǘ ƛǎ ŎǊƛǝŎŀƭ ǘƻ ŜƴƘŀƴŎƛƴƎ ŀƴŘ ƳŀƛƴǘŀƛƴƛƴƎ ǘƘŜ 

ǊŜǇǳǘŀǝƻƴ ƻŦ ƻǳǊ {ŎƘƻƻƭΦ ¢ƘŜ ǎǳŎŎŜǎǎŦǳƭ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ŜƴƘŀƴŎŜŘ ǊŜǎŜŀǊŎƘ ŎƻƳƳǳƴƛŎŀǝƻƴǎ ǿƛƭƭ 

ŜƳǇƻǿŜǊ ǳǎ ŀǎ ŜũŜŎǝǾŜ ŀƴŘ ƛƴƅǳŜƴǝŀƭ ŎƻƳƳǳƴƛŎŀǘƻǊǎ ƛƴ ǎƘŀǊƛƴƎ ƻǳǊ ǊŜǎŜŀǊŎƘ ŀŎŎƻƳǇƭƛǎƘƳŜƴǘǎ ŀƴŘ 

ƛƳǇǊŜǎǎƛƴƎ ǘƘŜ ǎƻŎƛŜǘŀƭ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŜƴƎƛƴŜŜǊƛƴƎ ǊŜǎŜŀǊŎƘ ǿƛǘƘƛƴ ŀŎŀŘŜƳƛŀ ŀƴŘ ōŜȅƻƴŘΦ  

ΨhǳǊ ǎǳǇǇƻǊǘǎ ŦƻǊ ŎŀǇǘǳǊƛƴƎ ŀƴŘ ŎƻƳƳǳƴƛŎŀǝƴƎ ƛƳǇŀŎǘ ŀƴŘ ǎƻŎƛŜǘŀƭ ƻǳǘǊŜŀŎƘ ǿƛƭƭ ŎƻƴǝƴǳŜ ǘƻ ōǳƛƭŘ ƛƴ 

ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ Ψ 

¢ƘŜ {ŎƘƻƻƭΩǎ wŜǎŜŀǊŎƘ tǊƻƧŜŎǘǎ hŶŎŜǊ όŀ ƪŜȅ ǊƻƭŜ Ƨƻƛƴǘƭȅ ǎƘŀǊŜŘ ǿƛǘƘ ǘƘŜ {ŎƘƻƻƭ ƻŦ bŀǘǳǊŀƭ {ŎƛŜƴŎŜǎύΣ 

ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎΩǎ aŀǊƪŜǝƴƎ ŀƴŘ /ƻƳƳǳƴƛŎŀǝƻƴǎ hŶŎŜǊ ŀƴŘ 9ȄŜŎǳǝǾŜ hŶŎŜǊ 

ŦƻǊ wŜǎŜŀǊŎƘΣ ǿƛƭƭ ŎƻƴǝƴǳŜ ǘƻ ōǳƛƭŘ ŎŀǇŀŎƛǘȅ ǘƻ ƳŜŀǎǳǊŜ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘŜ ƻǳǊ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ 

ǊŜǎŜŀǊŎƘ ƛƳǇŀŎǘǎΦ 

YŜȅ tǊƛƻǊƛǝŜǎ 

.  

 

 

 

 

 

 

 

 

 

 

  

 

/ƻƴǝƴǳŜ ǘƻ ƎǊƻǿ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǘƘŜ {ŎƘƻƻƭΩǎ wŜǎŜŀǊŎƘ ŎƻƳƳǳƴƛŎŀǝƻƴǎ ŀƴŘ 

ƛǘǎ ŀǳŘƛŜƴŎŜΣ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ hŶŎŜ ƻŦ ǘƘŜ 5Ŝŀƴ ƻŦ wŜǎŜŀǊŎƘΣ ǘƘŜ ¢Ǌƛƴƛǘȅ 

/ƻƭƭŜƎŜ 5ǳōƭƛƴ tǳōƭƛŎ !ũŀƛǊǎ ŀƴŘ /ƻƳƳǳƴƛŎŀǝƻƴǎ όt!/ύ ǘŜŀƳΣ {ŎƘƻƻƭ ƻŦ 

9ƴƎƛƴŜŜǊƛƴƎ aŜŘƛŀ wŜƭŀǝƻƴǎ hŶŎŜǊ ŀƴŘ !ƭǳƳƴƛ hŶŎŜΦ 

tǊƻƳƻǘŜ ŀƴŘ ŘƛǎǎŜƳƛƴŀǘŜ ǘƘŜ ǎŎŀƭŜ ŀƴŘ ǎŎƻǇŜ ƻŦ ƻǳǊ ǊŜǎŜŀǊŎƘ ƛƳǇŀŎǘ ǘƘǊƻǳƎƘ 

ǉǳŀƭƛǘŀǝǾŜ ŀƴŘ ǉǳŀƴǝǘŀǝǾŜ ǊŜǎŜŀǊŎƘ ǇŜǊŦƻǊƳŀƴŎŜ ǊŜǇƻǊǘǎΣ {ŎƘƻƻƭ ƻŦ 

9ƴƎƛƴŜŜǊƛƴƎ ¢Ǌƛƴƛǘȅ wŜǎŜŀǊŎƘ /ŜƴǘǊŜ !ƴƴǳŀƭ wŜǇƻǊǘǎΦ 

¢Ǌŀƛƴ ƻǳǊ ǊŜǎŜŀǊŎƘŜǊǎ ǘƻ ǇǊƻŀŎǝǾŜƭȅ ŜƴƎŀƎŜ ǿƛǘƘ ǇƻƭƛŎȅ ŀƎŜƴŘŀΤ ŘŜǘŜǊƳƛƴŜ 

Ƙƻǿ ƛǎǎǳŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘΣ ǳƴŘŜǊǎǘƻƻŘΣ ŀƴŘ ŘŜǇƛŎǘŜŘ ƛƴ ǇǳōƭƛŎ ƳŀǘŜǊƛŀƭǎ ŀƴŘ 

ǇǊŜǎŜƴǘŀǝƻƴǎΣ ǘƘŜǊŜōȅ ŜȄŜǊǝƴƎ ŀ ŘŜŎƛǎƛǾŜ ƛƴƅǳŜƴŎŜ ƻƴ ǇƻƭƛŎȅΦ 

aŜƴǘƻǊ ŀƴŘ ŘŜǾŜƭƻǇ ƻǳǊ ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ƳŜŘƛŀ ǘǊŀƛƴƛƴƎΦ 

CƻǎǘŜǊ ǘƘŜ ǾŀƭǳŜǎ ƻŦ ƘƛƎƘƭƛƎƘǝƴƎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƻǳǊ ŜƴƎƛƴŜŜǊƛƴƎ ǊŜǎŜŀǊŎƘ ōȅ 

ǎƘƻǿŎŀǎƛƴƎ ǇǊƻƧŜŎǘǎ ǘƘŀǘ ŀǊŜ ƳŀƪƛƴƎ ǘŀƴƎƛōƭŜΣ ǇƻǎƛǝǾŜ ŎƻƴǘǊƛōǳǝƻƴǎ ǘƻ 

ƘǳƳŀƴƛǘȅΣ ǎƻŎƛŜǘȅΣ ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦ 

wƛƴƎŦŜƴŎŜ ŬƴŀƴŎŜǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ƻǇŜƴπŀŎŎŜǎǎ ǇǳōƭƛǎƘƛƴƎ Ŏƻǎǘǎ ǘƻ ōŜ ŘƛǎǘǊƛōǳǘŜŘ 

ƛƴ ŀƴ ƛƴŦƻǊƳŜŘΣ ŦŀƛǊΣ ŀƴŘ ǘǊŀƴǎǇŀǊŜƴǘ ǇǊƻŎŜǎǎΦ 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  нс 
 

LƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ 
¢Ƙƛǎ нлнрπнлол {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƭŜŀŘǎ ǳǎ ǘƻǿŀǊŘǎ ŎƭŜŀǊ ŀƴŘ ǘŀƴƎƛōƭŜ Ǝƻŀƭǎ ǘƻ 

ŀŎƘƛŜǾŜ ƛƴ ǘƘŜ ƴŜȄǘ ŬǾŜ ȅŜŀǊǎΦ {ŜǾŜǊŀƭ ƻǇǇƻǊǘǳƴƛǝŜǎ ƘŀǾŜ ōŜŜƴ ǊŜŎƻƎƴƛȊŜŘ ŘǳǊƛƴƎ ǘƘƛǎ ǇǊƻŎŜǎǎΣ ƴƻǘ ŀƭƭ 

ƻŦ ǿƘƛŎƘ ŎƻǳƭŘ ōŜ ŘƛǎǝƭƭŜŘ ǿƛǘƘƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ōǳǘ ǿƛƭƭ ōŜ ŎŀǊŜŦǳƭƭȅ ƛƴŎƭǳŘŜŘ ŘǳǊƛƴƎ ǘƘƛǎ ǇǊƻƧŜŎǘΦ !ǎƛŘŜ 

ŦǊƻƳ ǘƘŜ IƻǊƛȊƻƴǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎŜŎǝƻƴΣ ƻǳǊ {ŎƘƻƻƭ Ƙŀǎ ŀƳōƛǝƻǳǎ ǘŀǊƎŜǘǎ ƛƴ ǘƘŜ ƴŜȄǘ ŬǾŜ 

ȅŜŀǊǎΥ 

¶ wŀƛǎƛƴƎ ƻǳǊ ŀƴƴǳŀƭ ǊŜǎŜŀǊŎƘ ƛƴŎƻƳŜ ǘƻ ϵнл Ƴƛƭƭƛƻƴ ōȅ нлол 

¶ {ŜŎǳǊƛƴƎ ƳǳŎƘ ƴŜŜŘŜŘ ŎŀǇƛǘŀƭ ƛƴǾŜǎǘƳŜƴǘ ŦƻǊ ōǳƛƭŘƛƴƎ ƴŜǿ ǎǘŀǘŜπƻŦπǘƘŜ ŀǊǘ ǊŜǎŜŀǊŎƘ ǎǇŀŎŜ ŀƴŘ 

ƳƻŘŜǊƴƛȊƛƴƎ ŎǳǊǊŜƴǘ ǎǇŀŎŜ 

¶ 5ƻǳōƭƛƴƎ ǘƘŜ Ŏƛǘŀǝƻƴ ƴǳƳōŜǊ ƻŦ {ŎƘƻƻƭ ǇǳōƭƛŎŀǝƻƴǎ ƛƴ ǇƻƭƛŎȅ ŀƴŘ ǇŀǘŜƴǘ ŘƻŎǳƳŜƴǘǎ 

¶ LƴŎǊŜŀǎŜ ƻǳǊ v{ ²ƻǊƭŘ ¦ƴƛǾŜǊǎƛǘȅ wŀƴƪƛƴƎ ƛƴ ǘƘŜ {ǳōƧŜŎǘ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅ ŦǊƻƳ 

мру ōŀŎƪ ǘƻ ǿƛǘƘƛƴ ǘƘŜ ǘƻǇ млл ōȅ нлолΦ 

!ƭǘƘƻǳƎƘ ŘŀǳƴǝƴƎΣ ǘƘŜǎŜ ǘŀǊƎŜǘǎ ŀǊŜ ŜǎǎŜƴǝŀƭ ƛŦ ǘƘŜ ¢Ǌƛƴƛǘȅ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ƛǎ ǘƻ ŎƻƴǝƴǳŜ ǘƻ Ǉƭŀȅ 

ŀ ƭŜŀŘƛƴƎ ǊƻƭŜ ƛƴ 9ǳǊƻǇŜ ŀƴŘ ǘƘŜ ²ƻǊƭŘΦ 

CƻƭƭƻǿƛƴƎ ǘƘƛǎ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅΣ ŀƭƭ ƻōƧŜŎǝǾŜǎ ǿƛƭƭ ōŜ ŎŀǘŜƎƻǊƛȊŜŘ ƛƴǘƻ ǇǊƛƻǊƛǘȅΣ ǎƘƻǊǘπǘŜǊƳ ŀƴŘ ƭƻƴƎπ

ǘŜǊƳ ǘŀǎƪǎ ŀƴŘ ŀ Ǉƭŀƴ ŘŜǾŜƭƻǇŜŘ ƻǾŜǊ ǘƘŜ ƴŜȄǘ ŬǾŜ ȅŜŀǊǎΦ  

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  нт 
 

 

Ψ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ƻǳǊ ŎǳǊǊŜƴǘ ŜȄŎŜƭƭŜƴŎŜ ŀƴŘ 

ƻǇǇƻǊǘǳƴƛǝŜǎ ƎƛǾŜǎ ǳǎ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŜȄŎŜƭ 

ŜǾŜƴ ŦǳǊǘƘŜǊ ǿƛǘƘ ŀ ǎǘǊŀǘŜƎȅΩ 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  ну 
 

{ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ DƻǾŜǊƴŀƴŎŜ 

 

 

¢ƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ /ƻƳƳƛǧŜŜ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ŦƻƭƭƻǿƛƴƎ ŀ ǊŜŎƻƳƳŜƴŘŀǝƻƴ ƻŦ ǘƘŜ нлмо {ŎƘƻƻƭ vǳŀƭƛǘȅ 

wŜǾƛŜǿΦ ¢Ƙƛǎ ŎƻƳƳƛǧŜŜ ƛǎ ŎƻƳƳƛǧŜŘ ǘƻ ŜƴŀōƭƛƴƎ ǊŜǎŜŀǊŎƘ ŜȄŎŜƭƭŜƴŎŜ ƛƴ ǘŜǊƳǎ ƻŦ ǇǊƻǇƻǎŀƭ ǎǳǇǇƻǊǘΣ ƳŜƴǘƻǊǎƘƛǇΣ ƭƻƎƛǎǝŎǎΣ 

ǎǘǊŀǘŜƎȅΣ ŀƴŘ ƛƳǇŀŎǘΤ ŀƭƭ ǿƛǘƘƛƴ ŀƴ ŜǘƘƛŎŀƭ ŦǊŀƳŜǿƻǊƪΦ ¢ƘŜ 5ƛǊŜŎǘƻǊ ƻŦ wŜǎŜŀǊŎƘ ŘƛǊŜŎǘƭȅ ǊŜǇƻǊǘǎ ǘƻ ǘƘŜ IŜŀŘ ƻŦ {ŎƘƻƻƭ ŀƴŘ 

ǎƘŀǊŜǎ ǳǇŘŀǘŜǎ ǿƛǘƘ ǘƘŜ {ŎƘƻƻƭ 9ȄŜŎǳǝǾŜ /ƻƳƳƛǧŜŜ ŀƴŘ ǘƘŜ {ŎƘƻƻƭ wŜǎŜŀǊŎƘ /ƻƳƳƛǧŜŜΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜ 5ƛǊŜŎǘƻǊ ƻŦ 

wŜǎŜŀǊŎƘ ǎŜǊǾŜǎ ƻƴ ǘƘŜ /ƻƭƭŜƎŜ wŜǎŜŀǊŎƘ /ƻƳƳƛǧŜŜΣ ŀƴ ŀŎŀŘŜƳƛŎ ōƻŘȅ ǘƘŀǘ ǊŜǇƻǊǘǎ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ !ŎŀŘŜƳƛŎ /ƻǳƴŎƛƭΦ ¢Ƙƛǎ 

ŜƴǎǳǊŜǎ ǘƘŜ {ŎƘƻƻƭϥǎ ŀŎǝǾŜ ǇŀǊǝŎƛǇŀǝƻƴ ƛƴ ŘŜŎƛǎƛƻƴπƳŀƪƛƴƎ ŀǘ ōƻǘƘ ǘƘŜ ǎŎƘƻƻƭ ŀƴŘ ŎƻƭƭŜƎŜ ƭŜǾŜƭǎΦ 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  нф 
 

{ǘǊŀǘŜƎȅ 5ŜǾŜƭƻǇƳŜƴǘ 
¢ƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ нлнрπнлол ƛǎ ǘƘŜ ŬǊǎǘ {ǘǊŀǘŜƎȅ 5ƻŎǳƳŜƴǘ ŦǊƻƳ ǘƘŜ {ŎƘƻƻƭ 

ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ǎƻƭŜƭȅ ŦƻŎǳǎŜŘ ƻƴ ǊŜǎŜŀǊŎƘ ŀƴŘ Ŧƻƭƭƻǿǎ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ {ǘǊŀǘŜƎȅ tƭŀƴ нлмлπ

нлнлΣ ŀƴŘ ŀ ŘƛǎǊǳǇǝƻƴ ǘƻ ƴƻǊƳŀƭ ƻǇŜǊŀǝƻƴǎ ŘǳǊƛƴƎ ǘƘŜ /h±L5πмф tŀƴŘŜƳƛŎΦ 

¢ƘŜ ƴŜǿ ǎǘǊŀǘŜƎȅ Ƙŀǎ ōŜŜƴ ŘŜǎƛƎƴŜŘ ŀƴŘ ŀƎǊŜŜŘ ŦƻƭƭƻǿƛƴƎ ŀ ŘŜǘŀƛƭŜŘ ŀƴŘ ƛƴŎƭǳǎƛǾŜ Ŏƻƴǎǳƭǘŀǝƻƴ ǇǊƻŎŜǎǎ 

ǳƴŘŜǊǘŀƪŜƴ ōŜǘǿŜŜƴ WŀƴǳŀǊȅ нлнп ŀƴŘ 5ŜŎŜƳōŜǊ нлнпΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ ǿŀǎ ƛƴǎǇƛǊŜŘ ōȅ ǘƘŜ ǎǳŎŎŜǎǎŦǳƭ 

нлнмπнлнс {ŎƘƻƻƭ ƻŦ aŜŘƛŎƛƴŜ wŜǎŜŀǊŎƘ {ǘǊŀǘŜƎȅ ƭŜŘ ōȅ tǊƻŦŜǎǎƻǊ [ƻǳƛǎŜ DŀƭƭŀƎƘŜǊ ŀƴŘ aǎΦ .ǊƛŘƎŜǘ 

DŀǾƛƴΦ ¢ƘŜ 5ƛǊŜŎǘƻǊ ƻŦ wŜǎŜŀǊŎƘΣ tǊƻŦŜǎǎƻǊ aƛŎƘŀŜƭ aƻƴŀƎƘŀƴΣ ƛƴ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ ǘƘŜ {ŎƘƻƻƭ ƻŦ 

9ƴƎƛƴŜŜǊƛƴƎ wŜǎŜŀǊŎƘ /ƻƳƳƛǧŜŜΣ ƻǾŜǊǎŀǿ ǘƘŜ ǇǊƻƧŜŎǘΦ {ǳōǎǘŀƴǝŀƭ ƛƴǇǳǘ ǿŀǎ ŀƭǎƻ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ǘƘŜ 

{ŎƘƻƻƭ 9ȄŜŎǳǝǾŜ /ƻƳƳƛǧŜŜ ŀƴŘ ǎŜƴƛƻǊ ƳŀƴŀƎŜƳŜƴǘ ǘŜŀƳ ƛƴ ǘƘŜ {ŎƘƻƻƭΦ  

! ŦǳƴŘŀƳŜƴǘŀƭ ƻōƧŜŎǝǾŜ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎ ŀƴŘ ǘƘŜ ǊŜǎǳƭǝƴƎ ŘƻŎǳƳŜƴǘ ƛǎ ǘƻ ŎŀǇǘǳǊŜ ǘƘŜ ōǊŜŀŘǘƘ ƻŦ 

ǊŜǎŜŀǊŎƘ ŀŎǝǾƛǘȅ ƛƴ ǘƘŜ {ŎƘƻƻƭ ŀƴŘ ǘƻ ŘŜǾŜƭƻǇ ŀ ƴŜǿ ǎǘǊŀǘŜƎȅ ǘƘŀǘ ŀƭƛƎƴǎ ǿƛǘƘ ¢Ǌƛƴƛǘȅϥǎ ǊŜǎŜŀǊŎƘ Ǝƻŀƭǎ 

ǿƛǘƘƛƴ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ƻŦ ǘƘŜ LǊƛǎƘ ¦ƴƛǾŜǊǎƛǘȅ {ȅǎǘŜƳ ŀƴŘ ǘƘŜ ŦǳƴŘƛƴƎ ƭŀƴŘǎŎŀǇŜ ŦƻǊ ǘƘŜ ƴŜȄǘ ŬǾŜ ȅŜŀǊǎΦ  

 

 

 

 

 

 

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  ол 
 

{ǘǊŀǘŜƎȅ 5ŜǾŜƭƻǇƳŜƴǘ 

¢Ƙƛǎ ǎǘǊŀǘŜƎȅ ŜƴǘŀƛƭŜŘ ǘƘŜ ƛƴǾƻƭǾŜƳŜƴǘ ƻŦ ŀƭƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ǿƛǘƘƛƴ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎΣ ŦǊƻƳ ǘƘŜ 

ƭŜǾŜƭ ƻŦ {ŎƘƻƻƭ 9ȄŜŎǳǝǾŜ /ƻƳƳƛǧŜŜ ǘƻ ƛƴŘƛǾƛŘǳŀƭ ǊŜǎŜŀǊŎƘŜǊǎ ŀƴŘ ǇǊƻŦŜǎǎƛƻƴŀƭ ǎǘŀũ ƛƴ ŜŀŎƘ ƻŦ ǘƘŜ 

ǘƘǊŜŜ ŘƛǎŎƛǇƭƛƴŜǎΦ ¢ƘŜ {²h¢ ŜȄŜǊŎƛǎŜ ŜǎǘŀōƭƛǎƘŜŘ ŀ ŎǊƛǝŎŀƭ ǎǘŀǊǝƴƎ Ǉƻƛƴǘ ŦƻǊ ǘƘŜ ŦƻǊƳŀǝƻƴ ƻŦ ǘƘŜ 

ǎǘǊŀǘŜƎȅΦ  

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƪŜȅ Ǉƻƛƴǘǎ ŀǊƻǎŜ ŘǳǊƛƴƎ ǘƘŜ {²h¢ ŜȄŜǊŎƛǎŜ ǘƻ ǳƴŘŜǊǇƛƴ ŀƴŘ ŀŘŘǊŜǎǎ ǘƘǊƻǳƎƘ ǘƘŜ 

ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ ǘƘŜ ǎǘǊŀǘŜƎȅΥ  

 

 



   

 

 
 

{/Ihh[ hC 9bDLb99wLbD w9{9!w/I {¢w!¢9D¸ нлнрπнлол  ом 
 

 

wŜǎŜŀǊŎƘ LƳǇŀŎǘ {ǘƻǊƛŜǎ 

9ƴƎƛƴŜŜǊƛƴƎ ǊŜǎŜŀǊŎƘ 

ƛƳǇŀŎǝƴƎ ǎƻŎƛŜǘȅ ŀƴŘ 

ƻǳǊ ǎǇŀŎŜǎ 
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The reduction of environmental noise and carbon emissions related to transport and in particular 
aviation has a clear policy and economic imperative.  Air transport moves over 3.5 billion passengers 
annually and generates a total of 63 million jobs globally.  It has a predicted 20-year growth forecast 
of the equivalent of 1300 new international airports and over 32,000 new aircraft.  The challenge 
facing aviation is to meet the predicted growth in demand for air travel while minimising negative 
impacts on the environment. The International Civil Aviation Organisation's Committee on Aviation 
Environmental Protection (CAEP) and, in Europe, the Advisory Council for Aeronautics Research in 
Europe (ACARE) have set targets to reduce the environmental damage caused by aircraft due to fuel 
emissions and noise pollution. For example, ACARE's Strategic Research and Innovation Agenda (SRIA), 
or Flightpath 2050, has set goals for a 75% reduction in CO2 emissions by 2050 and a 65% reduction in 
perceived noise emission of flying aircraft.   
 
ΨaƻŘŜǊƴ ¦ƭǘǊŀ IƛƎƘ .ȅ-Pass Ratio (UHBR) aeroengines reduce carbon emissions but generate difficult 
to attenuate noise. Our research into additively manufactured acoustic metamaterials is leading to 
novel sound absorbing technologies to reduce this noise.Ω  Prof. Gar Bennett   
 
Advances in material science and manufacturing has enabled Ultra High Bypass Ratio (UHBR) 
Aeroengines to be developed which will be implemented on aircraft in the near term. These advanced 
aeroengines will reduce fuel consumption and carbon emissions. However, as the engine ratio 
ƛƴŎǊŜŀǎŜǎΣ ǘƘŜ ǎǇŀŎŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ ƴƻƛǎŜ ŀōǎƻǊōƛƴƎ ƳŀǘŜǊƛŀƭǎ ŎŀƭƭŜŘ άƭƛƴŜǊǎέ ŘŜŎǊŜŀǎŜǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ 
noise signature changes, becoming more broadband and lower in frequency. It is an intractable 
challenge to absorb low frequency noise with thinner liners of current designs and so Acoustic 
Metamaterials (AMMs) have been investigated as an alternative to the traditional approach. Building 
on a Fulbright Scholarship of Prof. Gareth 
.ŜƴƴŜǘǘΩǎΣ ǊŜǎŜŀǊŎƘ ŎƻƭƭŀōƻǊŀǘƛƻƴǎ 
between NASA Glenn, the University of 
Notre Dame and TCD have been 
established. Thanks to a benefaction from 
the Martin Naughton Foundation, with 
additional funding from NASA, research 
has resulted in the design, manufacture 
and testing of a novel AMM sound-
absorbing liner for aeroengine noise 
reduction.   
  
PhD students: Eoghan Ross (TCD) supervised by Prof. Gar Bennett, and Kelvin Figueroa-Ibrahim 
(University of Notre Dame, USA), have completed aeroacoustics tests on the NASA Glenn ANCF Fan 
Rig. The liner concept consists of approximately 250 3D printed parts and reduced noise output from 
the engine by up to 12 dB at some tonal frequencies.   
 

ĦŸƨƚƣŔĦШ~ĲƣċůċƣĲƖŔċũƚШƣŸШÅĲĬƨĦĲШƻŔċƣŔŸŰШ ŸŔƚĲШŉŸƖШċШÉƨƚƣċŔŰċĤũĲШEŰƻŔƖŸŰůĲŰƣ 
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9ŀŎƘ ǎǉǳŀǊŜ ƳŜǘǊŜ ƻŦ ŀ ǊƻƻƳ ƻƴ ǘƘŜ ǘƘƛǊŘ ƅƻƻǊ ƻŦ ǘƘŜ ¢Ǌƛƴƛǘȅ .ƛƻƳŜŘƛŎŀƭ {ŎƛŜƴŎŜǎ LƴǎǝǘǳǘŜ ƛǎ ƭƛƴƪŜŘ 

ǿƛǘƘ ϵрƳ ƛƴ ƛƴǾŜǎǘƳŜƴǘ ŀƴŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ŬǾŜ Ŧǳƭƭ ǝƳŜ Ƨƻōǎ ƛƴ ǘƘŜ LǊƛǎƘ ŜŎƻƴƻƳȅΦ ¢Ƙƛǎ ǊƻƻƳ ƛǎ ǘƘŜ 

aŜŘƛŎŀƭ 5ŜǾƛŎŜ 5ŜǎƛƎƴ ƭŀō ƛƴ ǘƘŜ ¢Ǌƛƴƛǘȅ /ŜƴǘǊŜ ŦƻǊ .ƛƻƳŜŘƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎΦ ¢ƘŜ ƭŀō ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ōȅ 

tǊƻŦ .ǊǳŎŜ aǳǊǇƘȅ ŀƴŘ ƛǘǎ ŦƻŎǳǎ ƛǎ ƻƴ ŘŜǾŜƭƻǇƛƴƎ ƴŜǿ ƳŜŘƛŎŀƭ ŘŜǾƛŎŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƘŀǘ ƛƳǇǊƻǾŜ 

ƘŜŀƭǘƘŎŀǊŜ ƻǳǘŎƻƳŜǎ ŦƻǊ ǇŀǝŜƴǘǎΦ  /ƻƳǇŀƴƛŜǎ ǘƘŀǘ ƘŀǾŜ ǎǇǳƴπƻǳǘ ƻŦ ǘƘŜ ƭŀō ƛƴŎƭǳŘŜΥ tǊƻǾŜǊǳƳ 

aŜŘƛŎŀƭΣ /ǊƻƝ±ŀƭǾŜΣ {Ŝƭƛƻ aŜŘƛŎŀƭ ŀƴŘ hƴŜtǊƻƧŜŎǘǎ ό[¦a! ±ƛǎƛƻƴύΦ  ¢ƘŜǎŜ ŎƻƳǇŀƴƛŜǎ ŀǊŜ ŀƭƭ ŘŜǾŜƭƻǇƛƴƎ 

ƴŜȄǘ ƎŜƴŜǊŀǝƻƴ ƳŜŘƛŎŀƭ ŘŜǾƛŎŜǎΣ ǘƘŜƛǊ ŦǳƴŘǊŀƛǎƛƴƎ ŜũƻǊǘǎ ƘŀǾŜ ǊŜǎǳƭǘŜŘ ƛƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϵмрлƳ ƛƴ 

ŎŀǇƛǘŀƭ ōŜƛƴƎ ǊŀƛǎŜŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜƛǊ ŘŜǾŜƭƻǇƳŜƴǘ ŀŎǝǾƛǝŜǎΦ  ¢ƘŜ ŎƻƳǇŀƴƛŜǎ ŀǊŜ ŀƭƭ ǇǊŜ ǊŜƎǳƭŀǘƻǊȅ 

ŀǇǇǊƻǾŀƭΣ ǿƘƛƭŜ ǎŜǾŜǊŀƭ ƻŦ ǘƘŜ ŘŜǾƛŎŜǎ ŀǊŜ ŀŘǾŀƴŎƛƴƎ ǘƘǊƻǳƎƘ ŎƭƛƴƛŎŀƭ ǘǊƛŀƭǎ ŀƴŘ ǇǊƻŘǳŎƛƴƎ ǇƻǎƛǝǾŜ 

ŎƭƛƴƛŎŀƭ Řŀǘŀ ƛƴ ǇŀǝŜƴǘǎΦ ¢ƘŜ /ǊƻƝ±ƭŀǾŜ 5¦h ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ǘƘǊƻǳƎƘ ŀƴ ŜŀǊƭȅ 9¦ ŦŜŀǎƛōƛƭƛǘȅ ǘǊƛŀƭ ŀƴŘ 

Ƙŀǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ǘǊŀƴǎŦƻǊƳŀǝǾŜ ƻǳǘŎƻƳŜǎ ŦƻǊ ǇŀǝŜƴǘǎΦ  tŀǝŜƴǘǎΩ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ Ƙŀǎ ōŜŜƴ Ǿŀǎǘƭȅ 

ƛƴŎǊŜŀǎŜŘ Ǉƻǎǘ ǘƘŜ ǇǊƻŎŜŘǳǊŜΣ ǿƘƛƭŜ ǘƘŜ ǇǊƛƴŎƛǇŀƭ ƛƴǾŜǎǝƎŀǘƻǊ ƻŦ ǘƘŜ ŎƭƛƴƛŎŀƭ ǘǊƛŀƭ Ƙŀǎ ǎǘŀǘŜŘ ǘƘŀǘ ǘƘŜ 

5¦h ǎȅǎǘŜƳ άƻũŜǊǎ ƴŜǿ ƘƻǇŜ ŦƻǊ ǇŀǝŜƴǘǎ ǎǳũŜǊƛƴƎ ŦǊƻƳ ǎŜǾŜǊŜ ǘǊƛŎǳǎǇƛŘ ǊŜƎǳǊƎƛǘŀǝƻƴέΦ  ¢ƘŜ 5¦h 

ǎȅǎǘŜƳ ŎƻƴǝƴǳŜǎ ǘƻ ŀŘǾŀƴŎŜ ǘƘǊƻǳƎƘ ǘƘŜ ǊŜƎǳƭŀǘƻǊȅ ǇǊƻŎŜǎǎ ŀƴŘ ƛǎ ƴƻǿ ŎǳǊǊŜƴǘƭȅ ŜƴǊƻƭƭƛƴƎ ǇŀǝŜƴǘǎ ƛƴ 

ŀ ¦{ C5! ŜŀǊƭȅ ŦŜŀǎƛōƛƭƛǘȅ ǘǊƛŀƭΦ  

 
 

Ψ¢ƘŜ ŦǳǘǳǊŜ ƭƻƻƪǎ ōǊƛƎƘǘ ŦƻǊ ǘƘŜ aŜŘƛŎŀƭ 5ŜǾƛŎŜ [ŀō ǿƛǘƘ ǇǊƻƧŜŎǘǎ ƛƴ ǘƘŜ ƎŀǎǘǊƻƛƴǘŜǎǝƴŀƭ ǎǇŀŎŜ όt[Lh 

aŜŘƛŎŀƭύ ŀƴŘ ǘƘŜ aƛǘǊŀƭ ±ŀƭǾŜ ǊŜǇŀƛǊ ǎǇŀŎŜ όaƛǘǊ!ŘŀǇǘύΦ  ! ǎǘǊƻƴƎ ŦƻǳƴŘŀǝƻƴ ŦƻǊ ƳŜŘƛŎŀƭ ŘŜǾƛŎŜ 

ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ƴƻǿ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ ǘƘŜ .ƛƻƳŜŘƛŎŀƭ 9ƴƎƛƴŜŜǊƛƴƎ ŘƛǎŎƛǇƭƛƴŜ 

ƛƴ ¢/5Φ ¢Ǌƛƴƛǘȅ ƛǎ ƴƻǿ ǎŜŜƴ ŀǎ ŀ Ǝƭƻōŀƭ ƭŜŀŘŜǊ ƛƴ ǘƘƛǎ ŬŜƭŘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ŀŎǝǾƛǝŜǎ ƻŦ ǘƘŜ ол ǎǉǳŀǊŜ 

ƳŜǘǊŜǎ ƻƴ ǘƘŜ ǘƘƛǊŘ ƅƻƻǊ ƛƴ ǘƘŜ ¢Ǌƛƴƛǘȅ .ƛƻƳŜŘƛŎŀƭ {ŎƛŜƴŎŜǎ LƴǎǝǘǳǘŜΦΩ ς tǊƻŦ .ǊǳŎŜ aǳǊǇƘȅ 

tǊƻǾŜǊǳƳΩǎ tǊƻ±99 ǘǊŜŀǘƳŜƴǘ ŦƻǊ ǘƘŜ ǎȅƳǇǘƻƳǎ ƻŦ .ŜƴƛƎƴ tǊƻǎǘŀǘŜ IȅǇŜǊǇƭŀǎƛŀΣ ƛǎ ŦǳǊǘƘŜǊ ŀƭƻƴƎ ƛƴ ǘƘŜ 

ŘŜǾŜƭƻǇƳŜƴǘ ǇŀǘƘΣ ŀǘ ǇǊŜǎŜƴǘ ǘƘŜ tǊƻ±99 ǎȅǎǘŜƳ Ƙŀǎ ŎƻƳǇƭŜǘŜŘ ŜƴǊƻƭƳŜƴǘ ƛƴ ƛǘǎ C5! ŀǇǇǊƻǾŜŘ ǇƛǾƻǘŀƭ 

ǘǊƛŀƭΦ  ¢ƘŜ ŎƻƳǇŀƴȅ ƛǎ ŀǿŀƛǝƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ ǘǊƛŀƭΣ ǿƘƛŎƘ ǎƘƻǳƭŘ ōŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ŬǊǎǘ ƘŀƭŦ ƻŦ 

нлнрΦ .ƻǘƘ ŀōƻǾŜ ŘŜǾƛŎŜǎ ǿŜƴǘ ǘƘǊƻǳƎƘ ǘƘŜ ŜŀǊƭȅ ŘŜǾŜƭƻǇƳŜƴǘ ŎȅŎƭŜ ƛƴ ǘƘŜ aŜŘƛŎŀƭ 5ŜǾƛŎŜ 5ŜǎƛƎƴ ƭŀō 

ƛƴ ¢/5Σ ǳƴŘŜǊ ǘƘŜ ƎǳƛŘŀƴŎŜ ƻŦ tǊƻŦ aǳǊǇƘȅΦ  ¢ƘŜ ŎƻƴŎŜǇǘǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ŀƴŘ ǇǊƻǾŜƴ ƛƴ ǊŜƭŜǾŀƴǘ 

ŜƴǾƛǊƻƴƳŜƴǘǎ ƛƴ ¢/5Σ ǿƘƛŎƘ ŀƭƭƻǿŜŘ ǘƘŜ ŎƻƳǇŀƴȅ ƭŜŀŘŜǊǎΣ [ǳŎȅ hΩYŜŜŦŜ ό/ǊƻƝ±ŀƭǾŜύ ŀƴŘ /ƻƴƻǊ IŀǊƪƛƴ 

όtǊƻǾŜǊǳƳύ ǘƻ ǊŀƛǎŜ ǘƘŜƛǊ ƛƴƛǝŀƭ ŎŀǇƛǘŀƭ ǘƘŀǘ ŜƴŀōƭŜŘ ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇƳŜƴǘ ǿƻǊƪΦ  

ΟΜШÉƕƨċƖĲШ~ĲƣĲƖƚШŸŉШfŰŰŸƻċƣŔŸŰаШÑƖŔŰŔƣǃќƚШxċĤШÉƓċƖťƚШ~ĲĬŔĦċũШ?ĲƻŔĦĲШ7ƖĲċťƣőƖŸƨŊőƚШċŰĬШEĦŸŰŸůŔĦШ]ƖŸƽƣő 
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YƛƴŜaƻ ƭŜǾŜǊŀƎŜǎ ŀǊǝŬŎƛŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜ ǘƻ ƳŜǝŎǳƭƻǳǎƭȅ ƳƻƴƛǘƻǊ ŀƴŘ ŀƴŀƭȅǎŜ ƻǾŜǊ ǝƳŜΣ ǘƘŜ ǘƘǊŜŜπ

ŘƛƳŜƴǎƛƻƴŀƭ ƳƻǾŜƳŜƴǘ ƻŦ ŀǘƘƭŜǘŜǎϥ Ƨƻƛƴǘǎ ŘǳǊƛƴƎ ŜȄŜǊŎƛǎŜ ŀƴŘ ǊŜƘŀōƛƭƛǘŀǝƻƴΣ ǳǎƛƴƎ Ƨǳǎǘ ŀ ǎƛƴƎƭŜ ƳƻōƛƭŜ 

ŘŜǾƛŎŜΦ ¢Ƙƛǎ ƛƴƴƻǾŀǝƻƴ ŀŘŘǊŜǎǎŜǎ ŀ ŎǊƛǝŎŀƭ ƎŀǇ ƛƴ ŀǘƘƭŜǝŎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǇƘȅǎƛƻǘƘŜǊŀǇȅ ōȅ ǇǊƻǾƛŘƛƴƎ 

ŀŎŎǳǊŀǘŜ ƛƴǎƛƎƘǘǎ ƛƴǘƻ ƳƻǾŜƳŜƴǘ ŎƻƳǇŜǘŜƴŎȅΣ ǘƘŜǊŜōȅ ŜƴƘŀƴŎƛƴƎ ǇŜǊŦƻǊƳŀƴŎŜΣ ǎǳǇǇƻǊǝƴƎ 

ǊŜƘŀōƛƭƛǘŀǝƻƴΣ ŀƴŘ ǊŜŘǳŎƛƴƎ ǘƘŜ Ǌƛǎƪ ƻŦ ƛƴƧǳǊȅΦ Lƴƛǝŀƭƭȅ ƛŘŜƴǝŬŜŘ ōȅ [ŜƛƴǎǘŜǊ wǳƎōȅΣ ǘƘŜ ƴŜŜŘ ŦƻǊ ǎǳŎƘ 

ǘŜŎƘƴƻƭƻƎȅ ǎǇŀǊƪŜŘ ǘƘŜ ǊŜǎŜŀǊŎƘ ŜũƻǊǘǎ ŀǘ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ 5ǳōƭƛƴΣ ǊŜǎǳƭǝƴƎ ƛƴ ǘƘŜ ŎǊŜŀǝƻƴ ƻŦ YƛƴŜaƻΦ 

CǊƻƳ ǘƘŜ ƻǳǘǎŜǘ ǘƘŜ ŜƳǇƘŀǎƛǎ ƻŦ ǘƘŜ ǘŜŀƳ Ƙŀǎ ōŜŜƴ ƻƴ ŀŎŎǳǊŀŎȅΣ ŎƻƴǎƛǎǘŜƴŎȅΣ ŀƴŘ ŜŀǎŜ ƻŦ ǳǎŜΣ ōŀŎƪŜŘ 

ǳǇ ōȅ ŀŎŀŘŜƳƛŎ ǊƛƎƻǳǊΣ ǇŜŜǊ ǊŜǾƛŜǿŜŘ ǇǳōƭƛŎŀǝƻƴǎ ŀƴŘ ŎŀǎŜ ǎǘǳŘƛŜǎ ǿƛǘƘ ŎƭƛŜƴǘǎΦ ¢Ƙƛǎ ¢/5 ǎǇƛƴƻǳǘ ƴƻǿ 

ōŜƎƛƴǎ ŎǳǎǘƻƳŜǊ ǘǊƛŀƭǎ ƛƴ !ǇǊƛƭ нлнп ǿƛǘƘ ŀ ǿŀƛǘƭƛǎǘ ƻŦ ǎǇƻǊǘǎΣ ŬǘƴŜǎǎΣ ŀƴŘ ǊŜƘŀōƛƭƛǘŀǝƻƴ ƻǊƎŀƴƛǎŀǝƻƴǎ 

ǊŜŀŘȅ ǘƻ ƛƴŎƻǊǇƻǊŀǘŜ ƛǘ ƛƴǘƻ ǘƘŜƛǊ ŀǘƘƭŜǘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǊŜƘŀō ǇŀǘƘǿŀȅǎΦ 

Ψ!ǎ tǊƻŦŜǎǎƻǊ ƛƴ .ƛƻƳŜŎƘŀƴƛŎǎ ŀǘ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ 5ǳōƭƛƴ ŘƻƛƴƎ ǊŜǎŜŀǊŎƘ ǊŜƭŀǘŜŘ ǘƻ ƛƴƧǳǊȅ 

ōƛƻƳŜŎƘŀƴƛŎǎΣ ŀ ŦƻŎǳǎ Ƙŀǎ ōŜŜƴ ƻƴ Ƙƻǿ ŜǉǳƛǇƳŜƴǘ ŘŜǎƛƎƴ ŀƴŘ ƛƳǇŀŎǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ ǊŜƭŀǘŜ ǘƻ 

ƛƴƧǳǊȅ ƻǳǘŎƻƳŜǎ ƛƴ ǇŜŘŜǎǘǊƛŀƴ ŀƴŘ ŎȅŎƭƛǎǘ ŎƻƭƭƛǎƛƻƴǎΣ ōǳǘ ŀƭǎƻ ƛƴ ǎǇƻǊǘǎΦ L ƘŀǾŜ ŎƻƭƭŀōƻǊŀǘŜŘ ǎƛƴŎŜ 

нлмс ǿƛǘƘ [ŜƛƴǎǘŜǊ wǳƎōȅ ŀƴŘ ǘƘŜƛǊ ƭŜŀŘ ǇƘȅǎƛƻǘƘŜǊŀǇƛǎǘ όDŀǊǊŜǘƘ CŀǊǊŜƭƭύΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǊŜƭŀǘƛƴƎ 

ǘƻ ƘŜŀŘ ƛƴƧǳǊƛŜǎ ƛƴ ǊǳƎōȅΦ Lƴ ŀǊƻǳƴŘ нлму ǿŜ ǎǘŀǊǘŜŘ ǘƘƛƴƪƛƴƎ ŀōƻǳǘ ŀǳǘƻƳŀǘŜŘ ǾƛŘŜƻ ŀƴŀƭȅǎƛǎ ƻŦ 

ǎǇƻǊǘƛƴƎ ŎƻƭƭƛǎƛƻƴǎΣ ǘƘƛǎ ǿŀǎ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ YƛƴŜaƻ ƧƻǳǊƴŜȅΦΩ πtǊƻŦΦ /ƛŀǊŀƴ {ƛƳƳǎ 

aŀƴȅ ƻŦ YƛƴŜaƻΩǎ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ǇǊŜǾƛƻǳǎƭȅ ƻƴƭȅ ŀǾŀƛƭŀōƭŜ 

ǿƛǘƘƛƴ ŀ ōƛƻƳŜŎƘŀƴƛŎǎ ƭŀōΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ŀƴ ŀǊǊŀȅ ƻŦ Ƴƻǘƛƻƴ 

ŎŀǇǘǳǊŜ ŎŀƳŜǊŀǎ ŀƴŘ ŀ ǘŜŀƳ ƻŦ ǎǇŜŎƛŀƭƛǎǘǎΦ YƛƴŜaƻ 

ŜƴŘŜŀǾƻǳǊǎ ǘƻ ŘŜƳƻŎǊŀǘƛǎŜ ǘƘƛǎ ǘŜŎƘƴƻƭƻƎȅ ǘƘǊƻǳƎƘ ƛǘǎ 

ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǳǎŜǊπŦǊƛŜƴŘƭȅ ƛƴǘŜǊŦŀŎŜ ŀƴŘ ǎŎŀƭŀōƛƭƛǘȅΣ ƳŀƪƛƴƎ ƛǘ 

ŀŎŎŜǎǎƛōƭŜ ǘƻ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǳǎŜǊǎΣ ŦǊƻƳ ŜƭƛǘŜ ŀǘƘƭŜǘŜǎ ǘƻ 

ƎǊŀǎǎǊƻƻǘǎ ǎǇƻǊǘǎ ƻǊƎŀƴƛǎŀǘƛƻƴǎΦ .ȅ ŘŜƭƛǾŜǊƛƴƎ ŀŎŎǳǊŀǘŜΣ 

ŀŎǘƛƻƴŀōƭŜ ƳŜǘǊƛŎǎ ŀƴŘ Řŀǘŀ ƻƴ ƳƻǾŜƳŜƴǘ ŎƻƳǇŜǘŜƴŎȅΣ YƛƴŜaƻ ŜƳǇƻǿŜǊǎ ǘŜŀƳǎΣ ŀǘƘƭŜǘŜǎΣ ŀƴŘ 

ǇǊƻŦŜǎǎƛƻƴŀƭǎ ǘƻ ƻǇǘƛƳƛǎŜ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ƳƛƴƛƳƛǎŜ ǘƘŜ Ǌƛǎƪ ƻŦ ƛƴƧǳǊȅΦ Lǘǎ ŀŘŀǇǘŀōƛƭƛǘȅ ƳŀƪŜǎ ƛǘ 

ǎǳƛǘŀōƭŜ ŦƻǊ ǳǎŜ ƛƴ ǾŀǊƛƻǳǎ ŜƴǾƛǊƻƴƳŜƴǘǎΣ ōƻǘƘ ƛƴŘƻƻǊǎ ŀƴŘ ƻǳǘŘƻƻǊǎΣ ǊŜǾƻƭǳǘƛƻƴƛǎƛƴƎ ǘƘŜ ǿŀȅ 

ƳƻǾŜƳŜƴǘ ƛǎ ŀŎŎǳǊŀǘŜƭȅ ǘǊŀŎƪŜŘ ŀƴŘ ŀƴŀƭȅǎŜŘΦ 

{ƛƴŎŜ ƛǘǎ ƛƴŎŜǇǝƻƴ YƛƴŜaƻ Ƙŀǎ ƎƻƴŜ ŦǊƻƳ ǎǘǊŜƴƎǘƘ ǘƻ ǎǘǊŜƴƎǘƘΣ ƛƴŎǊŜŀǎƛƴƎ ƛǘǎ ƳǳƭǝŘƛǎŎƛǇƭƛƴŀǊȅ ǘŜŀƳ ǘƻ 

ƛƴŎƭǳŘŜ [Ŝƻ tŜȅǘƻƴ ŀǎ ǘƘŜ /ƻƳƳŜǊŎƛŀƭ [ŜŀŘΣ ǿƘƻ ōǊƛƴƎǎ ŀ ǿŜŀƭǘƘ ƻŦ ǎǇƻǊǘǎ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ 

ŜȄǇŜǊǝǎŜ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΦ YƛƴŜaƻ ƛǎ ŀƭǎƻ ƘƻƴƻǳǊŜŘ ǘƻ ōŜ ƧƻƛƴŜŘ ōȅ DŀǊǊŜǘƘ CŀǊǊŜƭƭΣ ǘƘŜ [ŜŀŘ 

tƘȅǎƛƻǘƘŜǊŀǇƛǎǘ ŀǘ [ŜƛƴǎǘŜǊ wǳƎōȅΣ ǿƘƻǎŜ ƛƴǎƛƎƘǘǎ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜ ƘŀǾŜ ǇǊƻǾŜƴ ƛƴǾŀƭǳŀōƭŜ ƛƴ ǘƘŜ 

ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ YƛƴŜaƻΦ Lƴ ŀŘŘƛǝƻƴΣ YƛƴŜaƻ ƛǎ ŀƭǎƻ ŜȄǘǊŜƳŜƭȅ ŦƻǊǘǳƴŀǘŜ ǘƻ ƛƴŎƭǳŘŜ ŀƳƻƴƎ ƛǘǎ ŀŘǾƛǎƻǊǎΣ 

5Ŝǎ wȅŀƴΣ 5ƛǊŜŎǘƻǊ ƻŦ /ƻŀŎƘƛƴƎ ŀƴŘ tŜǊŦƻǊƳŀƴŎŜ ŀǘ {Ŝǘŀƴǘŀ /ƻƭƭŜƎŜΣ ƻƴŜ ƻŦ ǘƘŜ ƭŜŀŘƛƴƎ ȅƻǳǘƘ ŎƻŀŎƘŜǎ 

ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ƳŀƴŀƎŜǊǎ ƛƴ ǎǇƻǊǘ ŀƴŘ ŀ ǿƻǊƭŘπǊŜƴƻǿƴŜŘ ǇǊŀŎǝǝƻƴŜǊ ŀƴŘ ǎǇŜŀƪŜǊ ƛƴ ǘƘŜ ŬŜƭŘ ƻŦ 

ȅƻǳǘƘ ŀǘƘƭŜǝŎ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ [ŀǊŀ /ƻȅƴŜΣ /ƘŀǊǘŜǊŜŘ tƘȅǎƛƻǘƘŜǊŀǇƛǎǘ tƘ5Σ a{Ŏ {ǇƻǊǘǎ ϧ 9ȄŜǊŎƛǎŜ 

tƘȅǎƛƻǘƘŜǊŀǇȅ ŀƴŘ tƘ5 9ǾŀƭǳŀǝƴƎ ƳŀǊƪŜǊƭŜǎǎ Ƴƻǝƻƴ ŎŀǇǘǳǊŜ ǎȅǎǘŜƳǎ ƛƴ tǊŜƳƛŜǊ [ŜŀƎǳŜ Cƻƻǘōŀƭƭ 

!ŎŀŘŜƳƛŜǎ 

uŔŰĲ~ŸШ҇ШƣőũĲƣĲШ~ŸƻĲůĲŰƣШ9ċƓƣƨƖĲШ?ŔƖĲĦƣũǃШŉƖŸůШéŔĬĲŸ 
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tǊƻŦ 5ŀǾƛŘ ¢ŀȅƭƻǊΩǎ ǊŜǎŜŀǊŎƘ ƎǊƻǳǇ ǿƻǊƪǎ ƻƴ ǘƘŜ ǎǘǊŜƴƎǘƘ ŀƴŘ ŦǊŀŎǘǳǊŜ ƻŦ ōƛƻƭƻƎƛŎŀƭ ƳŀǘŜǊƛŀƭǎ ŀƴŘ 

ƳŜŘƛŎŀƭ ŘŜǾƛŎŜǎΦ Lƴ ǘƘŜƛǊ ǿƻǊƪ ǘƘŜȅ ƻƊŜƴ ƛƴǘŜǊŀŎǘ ǿƛǘƘ ǘƘŜ ƳŜŘƛŎŀƭ ǇǊƻŦŜǎǎƛƻƴ ŀƴŘ ǿƛǘƘ ǘƘŜ /ƻǳǊǘǎ 

ōŜŎŀǳǎŜ ƻŦ ƭƛǝƎŀǝƻƴ ŦƻǊ ƳŜŘƛŎŀƭ ƴŜƎƭƛƎŜƴŎŜ ŀƴŘ ŘŜŦŜŎǘ ǇǊƻŘǳŎǘǎΦ hƴŜ ǎǳŎƘ ǇǊƻŘǳŎǘ ƛǎ ǎǳǊƎƛŎŀƭ ƳŜǎƘ 

όǎŜŜ ǇƘƻǘƻ ōŜƭƻǿύ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ƛƴ ǘǊŀƴǎǾŀƎƛƴŀƭ ƻǇŜǊŀǝƻƴǎ ƛƴŎƭǳŘƛƴƎ ǾŀƎƛƴŀƭ ǇǊƻƭŀǇǎŜ ŀƴŘ ǎǘǊŜǎǎ 

ǳǊƛƴŀǊȅ ƛƴŎƻƴǝƴŜƴŎŜΦ ¢ƘŜǎŜ ǇǊƻŘǳŎǘǎ ǿŜǊŜ ōŀƴƴŜŘ ǿƘŜƴ ǘƘŜȅ ǿŜǊŜ ǎƘƻǿƴ ǘƻ ŎŀǳǎŜ ƻǊƎŀƴ 

ŘŀƳŀƎŜΦ {ǳǊƎƛŎŀƭ ƳŜǎƘ ƛǎ ŀ ŦŀōǊƛŎπƭƛƪŜ ƳŀǘŜǊƛŀƭ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ǳǎŜŘΣ ǎǳŎŎŜǎǎŦǳƭƭȅΣ ŦƻǊ ƻǾŜǊ рл ȅŜŀǊǎ ƛƴ 

ǘƘŜ ǊŜǇŀƛǊ ƻŦ ƘŜǊƴƛŀǎΦ Lƴ ǊŜŎŜƴǘ ȅŜŀǊǎΣ ƘƻǿŜǾŜǊΣ ƳŜŘƛŎŀƭ ŎƻƳǇŀƴƛŜǎ ŘŜǾŜƭƻǇŜŘ ƴŜǿ ǇǊƻŘǳŎǘǎ ǳǎƛƴƎ ǘƘƛǎ 

ǎŀƳŜ ƳŜǎƘΣ ŦƻǊ ƻǇŜǊŀǝƻƴǎ ƛƴǾƻƭǾƛƴƎ ƻǊƎŀƴǎ ƛƴ ǘƘŜ ǇŜƭǾƛŎ ǊŜƎƛƻƴΦ aŀƴȅ ǇŀǝŜƴǘǎΣ ǘƘŜ ƎǊŜŀǘ ƳŀƧƻǊƛǘȅ 

ōŜƛƴƎ ǿƻƳŜƴΣ ǿŜǊŜ ƛƳǇƭŀƴǘŜŘ ǿƛǘƘ ǇƛŜŎŜǎ ƻŦ ƳŜǎƘ ƛƴ ƻǇŜǊŀǝƻƴǎ ǘƻ ŎƻǊǊŜŎǘ ǳǊƛƴŀǊȅ ƛƴŎƻƴǝƴŜƴŎŜ ŀƴŘ 

ǇǊƻƭŀǇǎŜ ƻŦ ƻǊƎŀƴǎ ǎǳŎƘ ŀǎ ǘƘŜ ǾŀƎƛƴŀΣ ǿƘƛŎƘ ŦǊŜǉǳŜƴǘƭȅ ƻŎŎǳǊǎ ŀƊŜǊ ŎƘƛƭŘōƛǊǘƘΦ 

Many of these women have been condemned to a lifetime of pain and discomfort because the mesh 
has caused damage to surrounding organs and tissues, and it cannot be removed. As a result, the use 
of these products has been banned or restricted in many countries including the US, UK, Australia, and 
New Zealand. In Ireland we have been slow to realise the extent of the problem, but in July this year 
the Minister for Health announced that a pause had been placed on the use of these products pending 
a full investigation into their use and the risks involved. 

   
The underlying causes of this damage were 
ǳƴŎƭŜŀǊ ǳƴǘƛƭ tǊƻŦ ¢ŀȅƭƻǊΩǎ ƎǊƻǳǇ ŘŜǾŜƭƻǇŜŘ 
experiments which showed that the mesh 
material, moving in the body, was able to cut 
and erode human tissue. They were not only 
able to explain the fault in these products but 
also to compare different products.  
 
Ψ¢ƘŜ ǳǎŜ ƻŦ ǎǳǊƎƛŎŀƭ ƳŜǎƘ ǘƻ ǘǊŜŀǘ ǇŜƭǾƛŎ ƻǊƎŀƴ 
prolapse and urinary incontinence seems to 

provide another example in which new products have been developed that expand the use of existing 
materials without conducting the necessary experiments to properly understand the material, and how 
it will react in its new application.Ω- Prof David Taylor 
   
This work has been extensively referred to in legal cases, and Prof Taylor has been asked to assist as 
an expert witness, testing new products and examining explanted mesh samples. Melanie Power of 
Power Solicitors, experts in medical negligence litigationΣ ǎŀƛŘ άtǊƻŦ ¢ŀȅƭƻǊΩǎ ǿƻǊƪ Ƙŀǎ ōŜŜƴ ƛƴǾŀƭǳŀōƭŜ 
to us in developing our legal arguments and giving assistance to many women who have suffered as a 
ǊŜǎǳƭǘ ƻŦ ǘƘŜǎŜ ǇǊƻŘǳŎǘǎέΦ  
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¢ǊƛƴƛǘȅIŀǳǎ Ƙŀǎ ōŜŎƻƳŜ ƻƴŜ ƻŦ LǊŜƭŀƴŘΩǎ ƭŜŀŘƛƴƎ ǊŜǎŜŀǊŎƘ ŎŜƴǘǊŜǎ ǿƻǊƪƛƴƎ ƛƴ ¦ƴƛǾŜǊǎŀƭ 5ŜǎƛƎƴ ό¦5ύΦ 

9ƴǎƘǊƛƴŜŘ ƛƴ LǊƛǎƘ ƭŜƎƛǎƭŀǝƻƴΣ ¦5 ƛǎ ǘƘŜ άŘŜǎƛƎƴ ŀƴŘ ŎƻƳǇƻǎƛǝƻƴ ƻŦ ŀƴ ŜƴǾƛǊƻƴƳŜƴǘ ǎƻ ǘƘŀǘ ƛǘ Ŏŀƴ ōŜ 

ŀŎŎŜǎǎŜŘΣ ǳƴŘŜǊǎǘƻƻŘ ŀƴŘ ǳǎŜŘ ǘƻ ǘƘŜ ƎǊŜŀǘŜǎǘ ŜȄǘŜƴǘ ǇƻǎǎƛōƭŜ ōȅ ŀƭƭ ǇŜƻǇƭŜ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǘƘŜƛǊ ŀƎŜΣ 

ǎƛȊŜΣ ŀōƛƭƛǘȅ ƻǊ ŘƛǎŀōƛƭƛǘȅέΦ ²ƛǘƘ ǘƘƛǎ ǎǘŀǘǳǘƻǊȅ ōŀǎƛǎΣ ¦5 ƛǎ ƪŜȅ ǘƻ LǊƛǎƘ ǇƻƭƛŎȅ ǊŀƴƎƛƴƎ ŦǊƻƳ ƘƻǳǎƛƴƎ ŀƴŘ 

ǘǊŀƴǎǇƻǊǘΣ ǘƻ ŜŘǳŎŀǝƻƴΣ ƘŜŀƭǘƘΣ ŀƴŘ ǎƻŎƛŀƭ ŎŀǊŜΦ   

¢ǊƛƴƛǘȅIŀǳǎ Ƙŀǎ ōǳƛƭǘ ŀ ǎǘǊƻƴƎ ǊŜƭŀǝƻƴǎƘƛǇ ǿƛǘƘ LǊŜƭŀƴŘΩǎ ƴŀǝƻƴŀƭ /ŜƴǘǊŜ ŦƻǊ 9ȄŎŜƭƭŜƴŎŜ ƛƴ ¦ƴƛǾŜǊǎŀƭ 

5ŜǎƛƎƴ ό/9¦5ύ ǊŜǎǳƭǝƴƎ ƛƴ ƴǳƳŜǊƻǳǎ ¦5 ōǳƛƭǘ ŜƴǾƛǊƻƴƳŜƴǘ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘǎ ŀŎǊƻǎǎ ǾŀǊƛƻǳǎ ǎŜŎǘƻǊǎ 

ŦǊƻƳ ƘƻǳǎƛƴƎ ǘƻ ƘŜŀƭǘƘΦ Lƴ ǘƘƛǎ ǿƻǊƪΣ ¢ǊƛƴƛǘȅIŀǳǎ ŎƻƭƭŀōƻǊŀǘŜǎ ǿƛǘƘ ƎƻǾŜǊƴƳŜƴǘ ŘŜǇŀǊǘƳŜƴǘǎ όŜΦƎΦ 

5I[DI ŀƴŘ 5/95L¸ύ ŀƴŘ ŀ ǊŀƴƎŜ ƻŦ LǊƛǎƘ ƻǊƎŀƴƛǎŀǝƻƴǎ ǎǳŎƘ ŀǎ ǘƘŜ IƻǳǎƛƴƎ !ƎŜƴŎȅΣ ǘƘŜ I{9Σ !ƎŜ 

CǊƛŜƴŘƭȅ LǊŜƭŀƴŘΣ ŀƳƻƴƎ ƻǘƘŜǊǎΦ      

5ǊŀǿƛƴƎ ƻƴ ŜȄǇŜǊǝǎŜ ƛƴ ¦5Σ ǇƭŀƴƴƛƴƎΣ ŀǊŎƘƛǘŜŎǘǳǊŜΣ ŜƴƎƛƴŜŜǊƛƴƎΣ ŜƴƎŀƎŜƳŜƴǘΣ ŀƴŘ ŎƻπŎǊŜŀǝƻƴΣ 

¢ǊƛƴƛǘȅIŀǳǎ ǿƻǊƪǎ ŎƭƻǎŜƭȅ ǿƛǘƘ ¢/5 ǎŎƘƻƻƭǎ ƻŦ aŜŘƛŎƛƴŜΣ bŀǘǳǊŀƭ {ŎƛŜƴŎŜǎΣ .ǳǎƛƴŜǎǎΣ ŀƴŘ {ƻŎƛŀƭ 

{ŎƛŜƴŎŜǎΣ ŀƭƻƴƎ ǿƛǘƘ ƛƴǎǝǘǳǘŜǎ ǎǳŎƘ ŀǎ D.IL ǘƻ ŘŜǾŜƭƻǇ ǘǊŀƴǎŘƛǎŎƛǇƭƛƴŀǊȅ ǇǊƻƧŜŎǘǎ ŀƴŘ ǊŜǎŜŀǊŎƘ ŀǊŜŀǎΦ  

¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ¦5 ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ 5ŜƳŜƴǝŀ CǊƛŜƴŘƭȅ 5ǿŜƭƭƛƴƎǎΣ ŀƴŘ ¦5 ƎǳƛŘŜƭƛƴŜǎ 

ŦƻǊ ƘƻǎǇƛǘŀƭǎΣ ōƻǘƘ ƻŦ ǿƘƛŎƘ ƘŀǾŜ ǊŜŎŜƴǘƭȅ ōŜŜƴ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ ²Ih ŦƻǊ ǘƘŜƛǊ Dƭƻōŀƭ 5ŜƳŜƴǝŀ 

hōǎŜǊǾŀǘƻǊȅ YƴƻǿƭŜŘƎŜ 9ȄŎƘŀƴƎŜ tƭŀǜƻǊƳΦ CǳǊǘƘŜǊ ǿƻǊƪ ƛƴŎƭǳŘŜǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 

DƻǾŜǊƴƳŜƴǘ ƻŦ LǊŜƭŀƴŘ ¦5 ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ 9ŀǊƭȅ [ŜŀǊƴƛƴƎ ŀƴŘ /ŀǊŜ {ŜǩƴƎǎΣ ŎǳǊǊŜƴǘƭȅ ōŜƛƴƎ ŎƻƴǾŜǊǘŜŘ 

ƛƴǘƻ ƻƴƭƛƴŜ ƭŜŀǊƴƛƴƎ ƳƻŘǳƭŜǎΣ ŀ ŎƻƳƳǳƴƛŎŀǝƻƴ ǎǘǊŀǘŜƎȅΣ ŀƴŘ ǿŜōǎƛǘŜΦ  

¢ǊƛƴƛǘȅIŀǳǎ Ƙŀǎ ŀƭǎƻ ŎƻƴŘǳŎǘŜŘ ǊŜǎŜŀǊŎƘ ŦǳƴŘŜŘ ōȅ ǘƘŜ {CLΣ Iw.Σ ŀƴŘ /9¦5 ƛƴǾŜǎǝƎŀǝƴƎ ƭƻƴƎ ǘŜǊƳ 

ǊŜǎƛŘŜƴǝŀƭ ŎŀǊŜ ό[¢w/ύ ǎŜǩƴƎǎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ 

ŎŜƴǘǊŜΩǎ IŜŀƭǘƘȅ ŀƴŘ LƴŎƭǳǎƛǾŜ tƭŀŎŜǎ ǊŜǎŜŀǊŎƘ 

ǘƘŜƳŜΦ .ŀǎŜŘ ƻƴ ǿƘƛŎƘΣ ǘƘŜ ŎŜƴǘǊŜ ƛǎ ōŜƛƴƎ 

ŎƻƴǎǳƭǘŜŘ ōȅ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ IŜŀƭǘƘ ŀǊƻǳƴŘ 

ǘƘŜƛǊ [¢w/ ǇƻƭƛŎȅΣ ŀƴŘ ōȅ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ ƻƴ 

/ŀǊŜ ŦƻǊ hƭŘŜǊ tŜƻǇƭŜΦ  

¢ǊƛƴƛǘȅIŀǳǎ ƳŜƳōŜǊǎ ǘŀƪŜ ƭŜŀŘƛƴƎ ǊƻƭŜǎ ƛƴ 

ǎŜǾŜǊŀƭ b{!L ŎƻƳƳƛǧŜŜǎΣ ƛƴŎƭǳŘƛƴƎ ŎƘŀƛǊƛƴƎ 

b{!Lκ¢/ лноκ{/ лм Ϧ!ŎŎŜǎǎƛōƛƭƛǘȅ ƛƴ .ǳƛƭǘ 

9ƴǾƛǊƻƴƳŜƴǘέΣ ǿƘƛŎƘ ŜƴƘŀƴŎŜǎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ 

ǘƘŜƛǊ ¦5 ǿƻǊƪΦ   

aƻǊŜ ǊŜŎŜƴǘƭȅΣ ¢ǊƛƴƛǘȅIŀǳǎ Ƙŀǎ ǳǎŜŘ ǘƘŜƛǊ ¦5 ŀƴŘ ǇŜƻǇƭŜπŎŜƴǘǊŜŘ ƭŜƴǎ ƛƴ IƻǊƛȊƻƴ 9ǳǊƻǇŜ ǇǊƻƧŜŎǘǎ 

ŜȄŀƳƛƴƛƴƎ ŎƭƛƳŀǘŜ ŀŘŀǇǝƻƴ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜΣ ŀƴŘ ƛƴƛǝŀǝǾŜǎ ƭƻƻƪƛƴƎ ŀǘ ōǊŀƛƴ ƘŜŀƭǘƘΣ ǳǊōŀƴƛǎŀǝƻƴΣ ŀƴŘ 

ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ǘƘŜ ƴŜȄǳǎ ƻŦ ǘƘŜ ōǳƛƭǘ ŜƴǾƛǊƻƴƳŜƴǘΣ ŀƎŜƛƴƎΣ ŀƴŘ ǳǊōŀƴ ŜŎƻǎȅǎǘŜƳǎΦ ¢Ƙƛǎ ǿƻǊƪ ƴƻǘ 

ƻƴƭȅ ǊŜƛƴŦƻǊŎŜǎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ¦5 ŦƻǊ ŀ ƘƻƭƛǎǝŎ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ ōǳƛƭǘ ŜƴǾƛǊƻƴƳŜƴǘΣ ōǳǘ ŀƭǎƻ 

ǎǳǇǇƻǊǘǎ ǘƘŜ ƛƴǘŜƎǊŀǝǾŜ ǇƘƛƭƻǎƻǇƘȅ ōŜƘƛƴŘ ǘƘŜ ¦b {5Dǎ ƻǊ ǘƘŜ 9¦ bŜǿ 9ǳǊƻǇŜŀƴ .ŀǳƘŀǳǎΦ  

ÑƖŔŰŔƣǃcċƨƚШċŰĬШÖŰŔƻĲƖƚċũШ?ĲƚŔŊŰаШĦŸŰŰĲĦƣŔŰŊШŔŰĦũƨƚŔŸŰЯШőĲċũƣőЯШƚƨƚƣċŔŰċĤŔũŔƣǃЯШċŰĬШĦũŔůċƣĲШċĦƣŔŸŰ 
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¢ƘŜ ¢Ǌƛƴƛǘȅ ²ŀǘŜǊ /ŜƴǘǊŜ tǊŜƭŀǳƴŎƘ ŜǾŜƴǘ ƻƴ {ŜǇǘŜƳōŜǊ олΣ нлнпΣ ǇǊƻǾƛŘŜŘ ¢Ǌƛƴƛǘȅ ǎǘŀũ ǿƛǘƘ ŀƴ ƛƴπ

ŘŜǇǘƘ ǾƛŜǿ ƻŦ ǘƘŜ /ŜƴǘǊŜΩǎ ǇǊƻƎǊŜǎǎ ŀƴŘ ǾƛǎƛƻƴΦ .ǊƛƴƎƛƴƎ ǘƻƎŜǘƘŜǊ ƻǾŜǊ нр ǇǊƛƴŎƛǇŀƭ ƛƴǾŜǎǝƎŀǘƻǊǎ όtLǎύ 

ŦǊƻƳ ф ŘƛũŜǊŜƴǘ ŘƛǎŎƛǇƭƛƴŜǎΣ ǎǇŀƴƴƛƴƎ ŀŎǊƻǎǎ р ǎŎƘƻƻƭǎ ǿƛǘƘƛƴ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ 5ǳōƭƛƴΣ ǘƘŜ ¢Ǌƛƴƛǘȅ ²ŀǘŜǊ 

/ŜƴǘǊŜ ǎŜǊǾŜǎ ŀǎ ŀ ŎƻƭƭŀōƻǊŀǝǾŜ ǇƭŀǜƻǊƳ ŦƻǎǘŜǊƛƴƎ ƛƴǘŜǊŘƛǎŎƛǇƭƛƴŀǊȅ ǊŜǎŜŀǊŎƘ ƻƴ ǿŀǘŜǊπǊŜƭŀǘŜŘ ƛǎǎǳŜǎΦ 

.ŜƎƛƴƴƛƴƎ ǿƛǘƘ ŀ ǎŎǊŜŜƴƛƴƎ ƻƴ ǘƘŜ Ǝƭƻōŀƭ ǿŀǘŜǊ ŎǊƛǎƛǎ ŦǊƻƳ ǘƘŜ ²ŀǘŜǊ 9ŎƻƴƻƳƛŎ CƻǊǳƳΣ ǘƘŜ ŜǾŜƴǘ 

ŜƳǇƘŀǎƛǎŜŘ ǘƘŜ ŎǊƛǝŎŀƭ ƴŜŜŘ ŦƻǊ ǊŜǎŜŀǊŎƘ ƛƴ ǿŀǘŜǊ ŀƴŘ ŎƭƛƳŀǘŜ ŀŘŀǇǘŀǝƻƴΦ ¢Ƙƛǎ ƛƴǘǊƻŘǳŎǝƻƴ ǇŀǾŜŘ 

ǘƘŜ ǿŀȅ ŦƻǊ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ /ŜƴǘǊŜΩǎ ŦƻǳƴŘŀǝƻƴŀƭ ǿƻǊƪΣ ƛǘǎ Ƴƛǎǎƛƻƴ ŀƴŘ ƎƻŀƭǎΣ ŀƴŘ ƛǘǎ ǎǘǊŀǘŜƎƛŎ 

ǇŀǘƘ ŦƻǊǿŀǊŘΣ ƎǊƻǳƴŘŜŘ ƛƴ ŘŜŘƛŎŀǘŜŘ ŜȄǇŜǊǝǎŜΣ ƪŜȅ ǇŀǊǘƴŜǊǎƘƛǇǎΣ ŀƴŘ ƛƳǇŀŎǜǳƭ ǊŜǎŜŀǊŎƘ ƛƴƛǝŀǝǾŜǎΦ  

 

¢ƘŜ ŜǾŜƴǘ ŀƭǎƻ ǎǇƻǘƭƛƎƘǘŜŘ ǎƻƳŜ ƻŦ ¢ǊƛƴƛǘȅΩǎ Ƴƻǎǘ ƛƴƴƻǾŀǝǾŜ ǿŀǘŜǊ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘǎΣ ŎƻǾŜǊƛƴƎ ŀǊŜŀǎ 

ŦǊƻƳ ŜŎƻƭƻƎƛŎŀƭ ƛƳǇŀŎǘǎ ǘƻ ŜƴƎƛƴŜŜǊƛƴƎ ǎƻƭǳǝƻƴǎ ǘƘŀǘ ŀŘǾŀƴŎŜ ǿŀǘŜǊ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΦ ¢ƘŜǎŜ ǇǊƻƧŜŎǘǎ 

ǳƴŘŜǊǎŎƻǊŜ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǘŀŎƪƭƛƴƎ ǇǊŜǎǎƛƴƎ ǿŀǘŜǊπǊŜƭŀǘŜŘ ƛǎǎǳŜǎ ǘƘǊƻǳƎƘ ŎǳǩƴƎπ

ŜŘƎŜ ǊŜǎŜŀǊŎƘΦ  

¢ƘŜ /ƭƛƳŀǘŜ ϧ ²ŀǘŜǊ tŀƴŜƭ ƻũŜǊŜŘ ŀ ōǊƻŀŘŜǊ ƭŜƴǎ ƻƴ ǘƘŜǎŜ ǘƻǇƛŎǎΣ ŦŀŎƛƭƛǘŀǝƴƎ ŀƴ ŜƴƎŀƎƛƴƎ ŘƛǎŎǳǎǎƛƻƴ 

ƻƴ ǘƘŜ ŎƻƴƴŜŎǝƻƴǎ ōŜǘǿŜŜƴ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘΦ tŀƴŜƭƭƛǎǘǎ ǎƘŀǊŜŘ ŀŎǝƻƴŀōƭŜ 

ƛƴǎƛƎƘǘǎ ƻƴ ǊŜǎƛƭƛŜƴŎŜΣ ǎǳǎǘŀƛƴŀōƭŜ ǿŀǘŜǊ ǇǊŀŎǝŎŜǎΣ ŀƴŘ ŀŘŀǇǝǾŜ ǎǘǊŀǘŜƎƛŜǎΣ ǿƛǘƘ ŀ ŦƻŎǳǎ ƻƴ Ƙƻǿ ǘƘŜ 

¢Ǌƛƴƛǘȅ ²ŀǘŜǊ /ŜƴǘǊŜ ƛǎ ǇƻǎƛǝƻƴŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜǎŜ Ǝƭƻōŀƭ ŎƘŀƭƭŜƴƎŜǎ ŜũŜŎǝǾŜƭȅΦ 

 

 

 

~ĲĲƣŔŰŊШĦƨƖƖĲŰƣШċŰĬШŉƨƣƨƖĲШĦőċũũĲŰŊĲƚШċĦƖŸƚƚШċũũШċƚƓĲĦƣƚШŸŉШƖĲƚĲċƖĦőаШÑƖŔŰŔƣǃШìċƣĲƖШ9ĲŰƣƖĲ 
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DigiAcademy, a groundbreaking initiative from Trinity College Dublin (TCD), is poised to revolutionize 
digital inclusion for individuals with intellectual disabilities (ID). DigiAcademy originated as an 
interdisciplinary pan EU programme funded by EIT Health, who continue to support. DigiAcademy is 
now a recognised Trinity Campus Company and has recently received funding from Enterprise Ireland 
HPSU. Spearheaded by Dr. Esther Murphy, a Principal InvestigŀǘƻǊ ŀǘ ¢/5Ωǎ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ ŀƴŘ 
a collaborator with the SFI ADAPT Centre. DigiAcademy embodies a transformative vision: equipping 
individuals with ID with essential digital skills while fostering pathways into education, employment, 
and community participation. The startup, which spun out in 2024, has already been recognized as a 
European Commission Best Practice Model. 
A Transformative Approach to Digital 
Literacy: At its core, DigiAcademy is a co-
designed platform led by individuals with ID, 
leveraging their lived experiences to create 
accessible, impactful digital education. The 
ethos, "If you can see it, you can be it" drives 
its mission, with Citizen Advisory Panels 
instrumental in providing employment and 
shaping the platform. These advisors, many 
now trained and hired as digital tutors, 
support peer learning, reducing the reliance on one-on-one teaching and enhancing scalability. By 
focusing on mainstream tools like Microsoft Office and online safety, DigiAcademy equips learners to 
navigate the digital world confidently.  
Impact and Societal Reach: ¢ƘŜ ǇƭŀǘŦƻǊƳΩǎ ƛƴŦƭǳŜƴŎŜ ŜȄǘŜƴŘǎ ōŜȅƻƴŘ ŜŘǳŎŀǘƛƻƴΣ ŎƘŀƭƭŜƴƎƛƴƎ ǎƻŎƛŜǘŀƭ 
norms about the capabilities of individuals with intellectual disabilities/autism. Through strategic 
partnerships with organizations and employers, DigiAcademy creates inclusive work experiences, 
paving the way for learners to contribute meaningfully to the workforce and in parallel empowering 
workforce ǘƻ ƳŜŜǘ ŘƛƎƛǘŀƭ ŀŎŎŜǎǎƛōƛƭƛǘȅ ŎƻƳǇƭƛŀƴŎŜΦ 5ǊΦ aǳǊǇƘȅΩǎ ƛƴƴƻǾŀǘƛǾŜ ŜŦŦƻǊǘǎ ǿŜǊŜ ǊŜŎƻƎƴƛȊŜŘ 
with the Societal Impact Award from TCD, acknowledging the transformative power of her work and 
Audience Choice Award at Disrupt by the Sea 2024 investor pitch event. The Digi-ID research has been 
recognized as a significant contribution to the field of intellectual disability, featuring among the most 
cited articles in 2023.  
Harnessing AI for Greater Impact: 5ƛƎƛ!ŎŀŘŜƳȅΩǎ ambitions extend into AI, aiming to ensure that the 
ID community benefits from emerging technologies. Personalization through AI will allow learners to 
progress at their own pace, tailoring content to their unique needs. Furthermore, machine learning 
will ƛŘŜƴǘƛŦȅ ŜŦŦŜŎǘƛǾŜ ǘŜŀŎƘƛƴƎ ƳŜǘƘƻŘǎ ŀƴŘ ŀǊŜŀǎ ŦƻǊ ƛƳǇǊƻǾŜƳŜƴǘΣ ŜƴƘŀƴŎƛƴƎ ǘƘŜ ǇƭŀǘŦƻǊƳΩǎ ǊŜŀŎƘΦ 
AI tools also promise cognitive support, empowering learners to overcome barriers and participate 
fully in society. 
Towards a More Inclusive Future: As DigiAcademy enters an exciting phase of growth, with paid pilot 
programs and corporate collaborations underway, its mission is clear: to build a more equitable future 
through technology and empowerment. By unlocking the potential of learners with ID, DigiAcademy 
not only enriches lives but redefines what inclusive digital education can achieve.  

?ŔŊŔ ĦċĬĲůǃрШxĲċƖŰŔŰŊШÑŸŊĲƣőĲƖ 
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Aortic stenosis (AS) affects about 4% of people over 70 and has a 50% chance of mortality within 2 
years when left untreated. Bioprosthetic heart valves are used to treat AS and can be delivered 
through minimally invasive surgery, but their lifespan is often compromised by the long-term 
performance of the heart valve leaflet material, This is due to both structural damage and/or 
ŎŀƭŎƛŦƛŎŀǘƛƻƴ ƛƴ ǘƘŜ ƭŜŀŦƭŜǘǎΦ tǊƻŦΦ [ŀƭƭȅΩǎ ǊŜǎŜŀǊŎƘ ƎǊƻǳǇ Ƙŀǎ ōŜŜƴ ǿƻǊƪƛƴƎ ǿƛǘƘ .ƻǎǘƻƴ {ŎƛŜƴǘƛŦƛŎ ƛƴ 
Galway for nearly a decade to better understand the mechanisms of structural damage and 
calcification in bovine and porcine pericardium, the main materials used in commercial bioprosthetic 
heart valve leaflets. Using experimental and computational approaches, they have identified the 
complex relationship between leaflet material damage and calcification and established a non-
destructive means of screening these leaflet materials to improve their long-term performance. In 
addition, they have developed a novel in-silico framework for creating 3D-printed, bioinspired 
polymer leaflets which have the potential to have superior durability to pericardial leaflets. Informed 
by imaging and mechanical characterisation of native porcine aortic leaflets, they have created a 
novel preclinical design tool to inform and optimise material selection and leaflet structure for 
different valve leaflet shapes and varying clinical cases. This work has the potential to inform the 
design of bioinspired polymer heart valves that can outperform current commercial devices and 
improve patient outcomes.  

 

  
  
  
  

This collaboration with Boston Scientific in Galway has also resulted in a new collaboration with Boston 
{ŎƛŜƴǘƛŦƛŎ ƛƴ /ƭƻƴƳŜƭ ƛƴ ǘƘŜ ¦ǊƻƭƻƎȅ ŀǊŜŀ ǎǳǇǇƻǊǘŜŘ ōȅ ǘƘŜ {CL !a.9w ŎŜƴǘǊŜΣ ǿƛǘƘ ǘƘŜ ŀƛƳ ƻŦ ŎǊŜŀǘƛƴƎ 
in-silico and bench-top models for the design and optimisation of urological medical devices.  
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hǎǘŜƻŀǊǘƘǊƛǝǎ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ƭŜŀŘƛƴƎ ŎŀǳǎŜǎ ƻŦ Řƛǎŀōƛƭƛǘȅ ǿƻǊƭŘǿƛŘŜΦ 5ŀƳŀƎŜ ǘƻ ŀǊǝŎǳƭŀǊ ŎŀǊǝƭŀƎŜΣ 

ǿƘŜǘƘŜǊ ŦǊƻƳ ǘǊŀǳƳŀ ƻǊ ŘŜƎŜƴŜǊŀǝǾŜ ŎƘŀƴƎŜǎΣ ǎƛƎƴƛŬŎŀƴǘƭȅ ŀŎŎŜƭŜǊŀǘŜǎ ǘƘŜ ƻƴǎŜǘ ƻŦ ƻǎǘŜƻŀǊǘƘǊƛǝǎΦ 

{ƛƴŎŜ ŎŀǊǝƭŀƎŜ ƭŀŎƪǎ ǘƘŜ ƛƴƴŀǘŜ ŀōƛƭƛǘȅ ǘƻ ƘŜŀƭ ƻǊ ǊŜƎŜƴŜǊŀǘŜΣ ŬƴŘƛƴƎ ŀ ǎƻƭǳǝƻƴ ǘƻ ǊŜǎǘƻǊŜ ƴŀǝǾŜ 

ŎŀǊǝƭŀƎŜ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ƻƴŜ ƻŦ ǘƘŜ ϦƘƻƭȅ ƎǊŀƛƭǎϦ ƻŦ ƻǊǘƘƻǇŀŜŘƛŎǎ ǘƻŘŀȅΦ 

/ƻπŦƻǳƴŘŜŘ ƛƴ нлнн ōȅ tǊƻŦΦ /ƻƴƻǊ .ǳŎƪƭŜȅΣ tǊƻŦ 5ŀƴƛŜƭ YŜƭƭȅΣ ŀƴŘ 5ǊΦ 5ŀǾƛŘ .ǊƻǿŜΣ !ƭǘŀŎƘ .ƛƻƳŜŘƛŎŀƭΣ 

ŀ ǎǇƛƴƻǳǘ ŦǊƻƳ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜ 5ǳōƭƛƴ ƛǎ ŀǘ ǘƘŜ ŦƻǊŜŦǊƻƴǘ ƻŦ ŘŜǾŜƭƻǇƛƴƎ ƻũπǘƘŜπǎƘŜƭŦ ŎŀǊǝƭŀƎŜ ǎŎŀũƻƭŘǎ 

ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǊŜƎŜƴŜǊŀǝƻƴ ƻŦ ŘŀƳŀƎŜŘ ƪƴŜŜ ƧƻƛƴǘǎΦ !ƭǘŀŎƘ ƛǎ ŘŜŘƛŎŀǘŜŘ ǘƻ ǇƛƻƴŜŜǊƛƴƎ ǊŜƎŜƴŜǊŀǝǾŜ 

ŎŀǊǝƭŀƎŜ ǘŜŎƘƴƻƭƻƎȅ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ 

ǎƛƎƴƛŬŎŀƴǘ ǇǊƻōƭŜƳ ƻŦ ǳƴǘǊŜŀǘŜŘ 

ŎŀǊǝƭŀƎŜ ŘŜŦŜŎǘǎΣ ǿƘƛŎƘ ŀũŜŎǘ ƻƴŜ ƛƴ 

ŦƻǳǊ ŀŘǳƭǘǎ ŀƴŘ Ŏŀƴ ƭŜŀŘ ǘƻ 

ƻǎǘŜƻŀǊǘƘǊƛǝǎΦ !ƭǘŀŎƘΩǎ Ǝƻŀƭ ƛǎ ǘƻ ǎŜǘ ŀ 

ƴŜǿ ǎǘŀƴŘŀǊŘ ƛƴ ŎŀǊǝƭŀƎŜ ǊŜǇŀƛǊ ōȅ 

ŎǊŜŀǝƴƎ ōƛƻƳƛƳŜǝŎ о5 ǎŎŀũƻƭŘǎ 

ƳŀŘŜ ŦǊƻƳ ¢ȅǇŜ LL ŎƻƭƭŀƎŜƴΣ ǘƘŜ 

ǇǊƛƳŀǊȅ ŎƻƳǇƻƴŜƴǘ ƻŦ ƴŀǘǳǊŀƭ 

ŎŀǊǝƭŀƎŜΦ ¢ƘŜǎŜ ǎŎŀũƻƭŘǎ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ 

ƳƛƎǊŀǝƻƴ ƻŦ ǘƘŜ ōƻŘȅΩǎ ƻǿƴ ŎŜƭƭǎ ǘƻ 

ŜũŜŎǝǾŜƭȅ ǊŜƎŜƴŜǊŀǘŜ ŎŀǊǝƭŀƎŜΦ 

!ƭǘŀŎƘϥǎ ǘŜŎƘƴƻƭƻƎȅ ŀƛƳǎ ǘƻ ƛƳǇǊƻǾŜ 

ƭƻƴƎπǘŜǊƳ ƻǳǘŎƻƳŜǎ ƛƴ ŎŀǊǝƭŀƎŜ ǊŜǇŀƛǊ ǇǊƻŎŜŘǳǊŜǎΣ ǿƘƛŎƘ ŀǊŜ ƻƊŜƴ ŎƻƴǎǘǊŀƛƴŜŘ ōȅ ŎǳǊǊŜƴǘ ƳŜǘƘƻŘǎΦ  

άhǳǊ ǎƻƭǳǝƻƴ ƛǎ ǳƴƛǉǳŜ ƛƴ ǘƘŀǘ ƛǘ ǳǎŜǎ ǘȅǇŜ LL ŎƻƭƭŀƎŜƴ ǿƘƛŎƘ ƛǎ ŦƻǳƴŘ ƛƴ ƴŀǝǾŜ ƘŜŀƭǘƘȅ ŎŀǊǝƭŀƎŜ ŀǎ ǘƘŜ 

ōǳƛƭŘƛƴƎ ōƭƻŎƪ ǘƻ ǇǊƻƳƻǘŜ ǝǎǎǳŜ ǊŜƎŜƴŜǊŀǝƻƴέπ tǊƻŦΦ .ǳŎƪƭŜȅ 

CƻƭƭƻǿƛƴƎ ǎǳŎŎŜǎǎŦǳƭ ǇǊŜŎƭƛƴƛŎŀƭ ǘǊƛŀƭǎ ŀǘ ¢Ǌƛƴƛǘȅ /ƻƭƭŜƎŜΣ !ƭǘŀŎƘ ƛǎ ƴƻǿ ǿƻǊƪƛƴƎ ǘƻǿŀǊŘǎ ŀŎƘƛŜǾƛƴƎ /9 

ƳŀǊƪƛƴƎΦ !ƭǘŀŎƘ ǊŜŎŜƴǘƭȅ ǎŜŎǳǊŜŘ ϵмΦн Ƴƛƭƭƛƻƴ ƛƴ ŦǳƴŘƛƴƎ ǘƻ ŀŘǾŀƴŎŜ ƛǘǎ ƛƴƴƻǾŀǝǾŜ ǘǊŜŀǘƳŜƴǘ ŦƻǊ 

ŎŀǊǝƭŀƎŜ ƛƴƧǳǊƛŜǎΦ ¢ƘŜ ŦǳƴŘƛƴƎ ǊƻǳƴŘ ƛƴŎƭǳŘŜŘ ǇŀǊǝŎƛǇŀǝƻƴ ŦǊƻƳ ǾŀǊƛƻǳǎ ƛƴǾŜǎǘƻǊǎΣ ǎǳŎƘ ŀǎ b[/ IŜŀƭǘƘ 

±ŜƴǘǳǊŜǎΣ ǘƘŜ {ǘŜǇǇƛƴƎ {ǘƻƴŜ CǳƴŘΣ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭ ŀƴƎŜƭ ƛƴǾŜǎǘƻǊǎΦ ¢Ƙƛǎ ƛƴǾŜǎǘƳŜƴǘ ǿƛƭƭ ŜƴŀōƭŜ !ƭǘŀŎƘ 

ǘƻ ǎŎŀƭŜ ǳǇ ƛǘǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎŀǇŀōƛƭƛǝŜǎ ŀƴŘ ǾŀƭƛŘŀǘŜ ƛǘǎ ǇǊƻŘǳŎǘ ŀƘŜŀŘ ƻŦ ŎƭƛƴƛŎŀƭ ǳǎŜΦ ¢ƘŜ ŎƻƳǇŀƴȅ 

Ƙŀǎ ŀƭǊŜŀŘȅ ƳŀŘŜ ǎƛƎƴƛŬŎŀƴǘ ǇǊƻƎǊŜǎǎΣ ŀŎƘƛŜǾƛƴƎ ƪŜȅ ŘŜǾŜƭƻǇƳŜƴǘ ƳƛƭŜǎǘƻƴŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƎǊŀƴǝƴƎ 

ƻŦ ŀ ¦Φ{Φ ǇŀǘŜƴǘ ŦƻǊ ƛǘǎ ǘŜŎƘƴƻƭƻƎȅΦ !ŎŎƻǊŘƛƴƎ ǘƻ /9h ¢ƻƳƛǊ YƻǎƻǿǎƪƛΣ ǘƘŜ ǎŎŀũƻƭŘǎ ŘŜǾŜƭƻǇŜŘ ōȅ !ƭǘŀŎƘ 

ǊŜǇǊŜǎŜƴǘ ŀ ǎƛƎƴƛŬŎŀƴǘ ŀŘǾŀƴŎŜƳŜƴǘ ƛƴ ŎŀǊǝƭŀƎŜ ǊŜǇŀƛǊ ǘǊŜŀǘƳŜƴǘǎΣ ǿƛǘƘ ǘƘŜ ǇƻǘŜƴǝŀƭ ǘƻ ǊŜŘǳŎŜ 

ǊŜŎƻǾŜǊȅ ǝƳŜǎ ŀƴŘ ŜƴƘŀƴŎŜ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ƘŜŀƭƛƴƎΦ ¢Ƙƛǎ ƛƴƴƻǾŀǝƻƴ ŎƻƳŜǎ ŀǘ ŀ ŎǊǳŎƛŀƭ ǝƳŜΣ ŀǎ ǘƘŜ 

ŘŜƳŀƴŘ ŦƻǊ ŎŀǊǝƭŀƎŜ ǊŜǇŀƛǊ ǇǊƻŎŜŘǳǊŜǎ ƛǎ ǎǳōǎǘŀƴǝŀƭΣ ǿƛǘƘ ƻǾŜǊ сллΣллл ǇŜǊŦƻǊƳŜŘ ŀƴƴǳŀƭƭȅ ƛƴ ǘƘŜ 

¦Φ{Φ ŀƭƻƴŜΦ ¢ƘŜ ƳŀǊƪŜǘ ŦƻǊ ŎŀǊǝƭŀƎŜ ǊŜǇŀƛǊ ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ƎǊƻǿ ǘƻ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϷрΦф ōƛƭƭƛƻƴ ōȅ нломΦ 

CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǝƻƴΣ ǇƭŜŀǎŜ ǾƛǎƛǘΥ ƘǧǇǎΥκκŀƭǘŀŎƘΦƘŜŀƭǘƘκ  
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±ƛŘŜƻ ŜƴǘŜǊǘŀƛƴƳŜƴǘ ǘƻƻƪ ƻũ ŘǳǊƛƴƎ ǘƘŜ ǇŀƴŘŜƳƛŎ ŀƴŘ ƘŀǎƴΩǘ ƭƻƻƪŜŘ ōŀŎƪ ǎƛƴŎŜΦ ²ƘŜƴ ǿŜ ǿŜǊŜ ŀƭƭ 

ǎǘǳŎƪ ŀǘ ƘƻƳŜΣ ¢± ǿŀǘŎƘƛƴƎΣ ŀƴŘ ƻƴƭƛƴŜ ǎǘǊŜŀƳƛƴƎ ǎǳǊƎŜŘ ƻǾŜǊ ол҈ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƳƻƴǘƘǎ ōŜŦƻǊŜ 

ƭƻŎƪŘƻǿƴΦ wŜŀƭ ǝƳŜ ǾƛŘŜƻ ŎƻƳƳǳƴƛŎŀǝƻƴǎ ǘƻƻƭǎ ōŜŎŀƳŜ ǎƻ ǇƻǇǳƭŀǊ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅ ƴŀƳŜǎ 

ōŜŎŀƳŜ ƴƻǳƴǎ ŀƴŘ ǾŜǊōǎΣ ǘƘƛƴƪ ƻŦ ½ƻƻƳΦ Lǘ ǿŀǎ ƻƴƭȅ ōŜŎŀǳǎŜ ƻŦ ǘƘƻǎŜ ŀǇǇƭƛŎŀǝƻƴǎ ǘƘŀǘ Ƴŀƴȅ ƻŦ ǳǎ 

ŎƻǳƭŘ ŎƻƴǝƴǳŜ ǘƻ ǿƻǊƪΣ ŀƴŘ ŜŎƻƴƻƳƛŜǎ ŘƛŘ ƴƻǘ ǎƘǳǘ Řƻǿƴ ŜƴǝǊŜƭȅΦ ¢Ƙƛǎ ǎǳŎŎŜǎǎ ǿŀǎ ƛƴ ŀ ǾŜǊȅ ǊŜŀƭ 

ǎŜƴǎŜ ǘƘŜ ŎǳƭƳƛƴŀǝƻƴ ƻŦ ŘŜŎŀŘŜǎ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ōȅ ǘƘƻǳǎŀƴŘǎ ƻŦ ǊŜǎŜŀǊŎƘŜǊǎ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ ǾƛŘŜƻ 

ŎƻƳǇǊŜǎǎƛƻƴΦ ²ƛǘƘƻǳǘ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ƻŦ ǾƛŘŜƻ ŎƻƳǇǊŜǎǎƛƻƴ ƴƻǘƘƛƴƎ ŎƻǳƭŘ ōŜ ǎǘǊŜŀƳŜŘ ǘƻ ŀƴȅƻƴŜ 

ōŜŎŀǳǎŜ ǘƘŜ Řŀǘŀ ǊŀǘŜǎ ǿƻǳƭŘ ōŜ ǘƻƻ ƘƛƎƘ ŦƻǊ ǘƘŜ ƛƴǘŜǊƴŜǘ ƻǊ ŘƛƎƛǘŀƭ ǘŜƭŜǾƛǎƛƻƴΦ ¢ƘŜ ōƛƎ ǇǊƻōƭŜƳ ǘƘƻǳƎƘ 

ƛǎ ǘƘŀǘ ƘƛƎƘƭȅ ŎƻƳǇǊŜǎǎŜŘ ǇƛŎǘǳǊŜǎ ƭƻƻƪ ǇǊŜǧȅ ōŀŘ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳŀǘŜǊƛŀƭΦ bŜǜƭƛȄΣ ¸ƻǳ¢ǳōŜΣ 

ŀƴŘ ƻǘƘŜǊǎ ǎǇŜƴŘ ŀ ƎǊŜŀǘ ŘŜŀƭ ƻŦ ŜũƻǊǘ ŬƎǳǊƛƴƎ ƻǳǘ Ƙƻǿ ǘƻ ƳŀƪŜ ǘƘŜ ǇƛŎǘǳǊŜǎ ƭƻƻƪ ƎƻƻŘ ŘŜǎǇƛǘŜ ǘƘŀǘΦ 

ά¢ƘŜ ǘŜŎƘƴƻƭƻƎȅ ŦƻǊ ƳŀƪƛƴƎ ǇƛŎǘǳǊŜǎ ƭƻƻƪ ƎǊŜŀǘ ƛǎ ǘƘŜ ƛƴǾƛǎƛōƭŜ ƳŀƎƛŎ ǇƻǿŜǊƛƴƎ ŎƛƴŜƳŀΣ ǎǘǊŜŀƳƛƴƎ ŀƴŘ 

¢± ǿƻǊƭŘǿƛŘŜΦ ²Ŝ ŀǊŜ ƘƻƴƻǳǊŜŘ ǘƻ ōŜ ƛƴǾƛǘŜŘ ǘƻ Ƨƻƛƴ ǘƘŜ !ƭƭƛŀƴŎŜ ŦƻǊ hǇŜƴ aŜŘƛŀ ŀƴŘ ǎƛǘ ŀƭƻƴƎǎƛŘŜ 

bŜǜƭƛȄΣ ¸ƻǳ¢ǳōŜΣ aŜǘŀΣ !ǇǇƭŜΣ !ƳŀȊƻƴ ŀƴŘ ǎƻ Ƴŀƴȅ ƻǘƘŜǊǎΦέ tǊƻŦΦ !ƴƛƭ YƻƪŀǊŀƳ 

¢ƘŜ {ƛƎƳŜŘƛŀ DǊƻǳǇ ŀǘ ǘƘŜ {ŎƘƻƻƭ ƻŦ 9ƴƎƛƴŜŜǊƛƴƎ Ƙŀǎ ōŜŜƴ ǿƻǊƪƛƴƎ ƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƻ ƛƳǇǊƻǾŜ ǇƛŎǘǳǊŜ 

ǉǳŀƭƛǘȅ ŦƻǊ ƳƻǊŜ ǘƘŀƴ нр ȅŜŀǊǎΦ 5ǳǊƛƴƎ ŀ ŎŀǊŜŜǊ ōǊŜŀƪ ǿƛǘƘ ¸ƻǳ¢ǳōŜΣ tǊƻŦ YƻƪŀǊŀƳ ǿŀǎ ǇŀǊǘ ƻŦ 

ǇƛƻƴŜŜǊƛƴƎ ŜũƻǊǘǎ ǘƘŀǘ ŘŜǾŜƭƻǇŜŘ ŀ bŜǳǊŀƭ bŜǘǿƻǊƪ ǘƻ ŀǳǘƻƳŀǝŎŀƭƭȅ ŎƻƴǘǊƻƭ ŀ ǾƛŘŜƻ ŎƻƳǇǊŜǎǎƛƻƴ 

ǎȅǎǘŜƳ ǎƻ ǘƘŀǘ ƛǘ ǇǊƻŘǳŎŜǎ ƘƛƎƘ ǉǳŀƭƛǘȅ ǇƛŎǘǳǊŜǎΦ {ƛƴŎŜ ǘƘŜƴΣ ǊŜǎŜŀǊŎƘŜǊǎ ŀǘ {ƛƎƳŜŘƛŀ ƘŀǾŜ ōŜŜƴ ǿƻǊƪƛƴƎ 

ƻƴ !L ŀƭƎƻǊƛǘƘƳǎ ǿƘƛŎƘ ŜƴƘŀƴŎŜ ǇƛŎǘǳǊŜ ǉǳŀƭƛǘȅ ǳǎƛƴƎ ŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ƘǳƳŀƴ ǇŜǊŎŜǇǝƻƴΦ tƘ5 

ǎǘǳŘŜƴǘ 5ŀǊǊŜƴ wŀƳǎƻƻƪ ǿƻƴ ŀ ǇǊƛȊŜ ŀǘ ŀƴ ƛƴǘŜǊƴŀǝƻƴŀƭ ŎƻƳǇŜǝǝƻƴ ŀǘ ǘƘŜ нлно 5ŀǘŀ /ƻƳǇǊŜǎǎƛƻƴ 

/ƻƴŦŜǊŜƴŎŜ ƛƴ ¦ǘŀƘΣ ŀǘ ǘƘŜ ǎŀƳŜ ǘŀōƭŜ ŀǎ ƛƴƅǳŜƴǝŀƭ ŎƻƳǇŀƴƛŜǎ ƭƛƪŜ .ȅǘŜ5ŀƴŎŜ όǿƘƻ ƳŀƪŜ ¢ƛƪ¢ƻƪύΦ tƘ5 

ǎǘǳŘŜƴǘ ±ƛōƘƻƻǘƘƛ ŀƴŘ WǳƭƛŜƴ ½ƻǳŜƛƴ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ ƻǇŜƴπǎƻǳǊŎŜ ōǊƻŀŘŎŀǎǘ ŎƻƳƳǳƴƛǘȅ ǿƻƴ ŀ ǇǊƛȊŜ 

ŀǘ ǘƘŜ ƛƴǘŜǊƴŀǝƻƴŀƭ ōǊƻŀŘŎŀǎǝƴƎ ŎƻƴǾŜƴǝƻƴ ƛƴ ±ŜƎŀǎ ƛƴ нлнп ŦƻǊ ŜũƻǊǘǎ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ǿŀȅ ŜƴŎƻŘŜǊǎ 

ǿŜǊŜ ōŜƛƴƎ ǳǎŜŘΦ  

 
.ŜŎŀǳǎŜ ƻŦ ǘƘŜǎŜ ƭƻƴƎ ǊǳƴƴƛƴƎ ŜũƻǊǘǎΣ ǘƘŜ {ƛƎƳŜŘƛŀ ƎǊƻǳǇ Ƙŀǎ ōŜŜƴ ƛƴǾƛǘŜŘ ǘƻ Ƨƻƛƴ ǿƛǘƘ ǘŜŀƳǎ ŀǘ 

bŜǜƭƛȄΣ ¸ƻǳ¢ǳōŜΣ !ǇǇƭŜΣ DƻƻƎƭŜΣ aŜǘŀΣ ŀƴŘ ƻǘƘŜǊǎ ǘƻ ǎƘŀǇŜ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ǾƛŘŜƻ ŎƻƳǇǊŜǎǎƛƻƴΦ ²Ŝ ƭƻƻƪ 

ŦƻǊǿŀǊŘ ǘƻ ŎƻƭƭŀōƻǊŀǝƴƎ ǿƛǘƘ ǘƘƛǎ !ƭƭƛŀƴŎŜ ŦƻǊ hǇŜƴ aŜŘƛŀ όŀƻƳƳŜŘƛŀΦƻǊƎύ ǘƻ ŘŜǾŜƭƻǇ ǘƘŜ ƴŜȄǘ 

ƎŜƴŜǊŀǝƻƴ ƻŦ ǾƛŘŜƻ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎΦ 

 

EŰŊŔŰĲĲƖŔŰŊШĤĲƣƣĲƖШƓŔĦƣƨƖĲƚШŉŸƖШƣőĲШŉƨƣƨƖĲр ÉŔŊůĲĬŔċШыÉŸEьШŢŸŔŰШÑőĲШ ũũŔċŰĦĲШŉŸƖШ§ƓĲŰШ~ĲĬŔċ 
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EŶŎƛŜƴǘΣ ŎƭŜŀƴΣ ǎŀŦŜΣ ŀƴŘ ǊŜƭƛŀōƭŜ ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳǎ ŀǊŜ ǘƘŜ ōŀŎƪōƻƴŜ ƻŦ ŎƛǝŜǎΣ ǘƻǿƴǎΣ ŀƴŘ ǾƛƭƭŀƎŜǎΦ 

²ƘƛƭŜ ǘƘŜȅ ŀǊŜ Ǿƛǘŀƭ ŦƻǊ ƻǳǊ ǎƻŎƛŜǘȅ ǘƻ ŦǳƴŎǝƻƴΣ ǘƘŜȅ Ŏŀƴ ŎƻƳŜ ǿƛǘƘ ǎŜǾŜǊŀƭ ƴŜƎŀǝǾŜ 

ŎƻƴǎŜǉǳŜƴŎŜǎΦ  ¢ǊŀƴǎǇƻǊǘ ƛǎ ǘƘŜ ǎŜŎƻƴŘ ƭŀǊƎŜǎǘ ǇǊƻŘǳŎŜǊ ƻŦ ŜƳƛǎǎƛƻƴǎ ƛƴ LǊŜƭŀƴŘ ŀƴŘ ƻƴŜ ƻŦ ǘƘŜ ƭŀǊƎŜǎǘ 

ŎƻƴǘǊƛōǳǘƻǊǎ ǘƻ ŜƳƛǎǎƛƻƴǎ ƎƭƻōŀƭƭȅΦ  ¢ǊŀƴǎǇƻǊǘ ŀƭǎƻ Ƙŀǎ ŀ ƭŀǊƎŜ ƛƳǇŀŎǘ ǳǇƻƴ ŀƛǊ ǉǳŀƭƛǘȅ ƛƴ ƻǳǊ 

ŎƻƳƳǳƴƛǝŜǎΦ  /ƻƴƎŜǎǝƻƴ ƛƴ 5ǳōƭƛƴ ǿŀǎ ŜǎǝƳŀǘŜŘ ǘƻ Ŏƻǎǘ ǘƘŜ ŎƛǘȅΩǎ ŜŎƻƴƻƳȅ ϵоос Ƴƛƭƭƛƻƴ ƛƴ нлнн ŀƴŘ 

ǿƛƭƭ ƎǊƻǿ ǘƻ ϵмΦр ōƛƭƭƛƻƴ ōȅ нлпл ǿƛǘƘƻǳǘ ŀŎǝƻƴΦ  ¢ƘŜ ŎƘŀƭƭŜƴƎŜ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ǎŜǘ ŦƻǊ ǘƘŜ ǘǊŀƴǎǇƻǊǘ 

ǎŜŎǘƻǊ ƛƴ LǊŜƭŀƴŘ ƛǎ ǘƻ ǊŜŘǳŎŜ ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ǎŜŎǘƻǊ ōȅ рл҈ ōȅ нлолΦ    

Research being conducted in the School of engineering is examining means to achieve these emissions 
goals. Several research projects are currently underway using a variety of approaches which include 
modelling of traffic movements in towns and cities, testing new vehicle technologies and piloting 
sustainable mobility solutions. Much of the research that is being conducted is done using an 
interdisciplinary approach and researchers from the school are working with psychologists, 
economists, computer scientists and geographers.  
   
 
 ά¢ƘŜ ŎƘŀƭƭŜƴƎŜ ƻŦ ǊŜŘǳŎƛƴƎ ǘǊŀƴǎǇƻǊǘ ŜƳƛǎǎƛƻƴǎ ǿƘƛƭŜ ǎǘƛƭƭ Ƴŀƛƴǘŀƛƴ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ƳƻōƛƭƛǘȅΣ ǿƛǘƘ ŀƴ 
increasing population, is a large task. Our research is examining pathways to reduce these emissions 
by making our transport networks more efficient and saferέΦ tǊƻŦ .Ǌƛŀƴ /ŀǳƭŦƛŜƭŘ    
 
The SEAI funded TRACT & ROBUST 
projects are both examining how 
new modes of mobility could be 
adapted in urban and rural 
contexts. The research in 
partnership with the ESB will trial 
the use of shared electric vehicles, 
e-cargo bikes, and electric bikes in 
five locations across Ireland. 
Insights from these studies will 
inform national policy on the 
rollout of hundreds of similar 
shared mobility hubs. Research 
informing policy and making 
impact is a theme of the transport 
research that Prof Brian Caulfield is 
producing in the School.  He was 
ǘƘŜ ƭŜŀŘ ŀǳǘƘƻǊ ƻŦ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ŎƘŀǇǘŜǊ ƛƴ ǘƘŜ 9t!Ωǎ нлнп State of the Environment Report and he 
was a lead author of Irelands first Climate Change Assessment report.  Work produced by his team has 
been cited in many international climate reports including the UN IPCC 6th Assessment Report in 
2022.   

EǂċůŔŰŔŰŊШƓċƣőƽċǃƚШƣŸШƖĲĬƨĦĲШƣƖċŰƚƓŸƖƣШĲůŔƚƚŔŸŰƚШĤǃШΡΜӖШШ 

https://www.tcd.ie/transport-research/our-research/research-projects/TRACT/
https://www.tcd.ie/transport-research/our-research/research-projects/ROBUST-electric-shared-mobility-hubs-trial/
https://www.epa.ie/publications/monitoring--assessment/assessment/state-of-the-environment/irelands-state-of-the-environment-report-2024.php
https://www.epa.ie/our-services/monitoring--assessment/climate-change/irelands-climate-change-assessment-icca/
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²ƘŜƴ ȅƻǳ ǿŀǘŎƘ ǘƘŜ ƭŀǘŜǎǘ ōƭƻŎƪōǳǎǘŜǊ ƛƴ ŎƛƴŜƳŀΣ ȅƻǳ ŀǊŜ ƴƻǘ ƻƴƭȅ ǿŀǘŎƘƛƴƎ ǘƘŜ ŀŎǘƻǊǎ ōǳǘ ŀƭǎƻ ǘƘŜ 

ǿƻǊƪ ƻŦ ǘƘƻǳǎŀƴŘǎ ƻŦ Ƴƻǝƻƴ ǇƛŎǘǳǊŜ ŜƴƎƛƴŜŜǊǎ ǿƻǊƪƛƴƎ ƻƴ ǎŜǘ ŀƴŘ ƛƴ ǇƻǎǘπǇǊƻŘǳŎǝƻƴΦ ¢ƘŜƛǊ Ƨƻō ƛǎ ǘƻ 

ƳŀƪŜ ǘƘŜƛǊ ǿƻǊƪ ƛƴǾƛǎƛōƭŜΦ ¢Ƙƛǎ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ǎǳǎǇŜƴŘ ŘƛǎōŜƭƛŜŦ ŀƴŘ ǿŀǘŎƘ ŀ ŦŜŀǘƘŜǊ ǘŀƪŜ ŀƴ ƛƳǇƻǎǎƛōƭŜ 

ǇŀǘƘ ƻƴǘƻ ǘƘŜ ƭŀǇ ƻŦ ¢ƻƳ Iŀƴƪǎ ƛƴ CƻǊŜǎǘ DǳƳǇ όмффпύ ƻǊ .ǊŜƴŘŀƴ DƭŜŜǎƻƴ ǊŜƳƻƴǎǘǊŀǘŜ ǿƛǘƘ ƳƛǎǎƛƴƎ 

ŬƴƎŜǊǎ ƛƴ ¢ƘŜ .ŀƴǎƘŜŜǎ ƻŦ LƴƛǎƘŜǊƛƴ όнлннύΦ ¢ƘŜ ǘƻƻƭǎ ōŜƘƛƴŘ ǘƘŜǎŜ ǘǊƛŎƪǎ ŀǊŜ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ŘŜŎŀŘŜǎ ƻŦ 

ǊŜǎŜŀǊŎƘ ƛƴǘƻ ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ ƭƛƎƘǘΣ ŎŀƳŜǊŀǎΣ ŀƴŘ ǘƘŜ ƛƴǘŜǊŀŎǝƻƴ ōŜǘǿŜŜƴ ƛƴŘƛǾƛŘǳŀƭ ǇƛŎǘǳǊŜ ŜƭŜƳŜƴǘǎ 

όǇƛȄŜƭǎύ ǿƛǘƘƛƴ ŀ ŦǊŀƳŜ ŀƴŘ ōŜǘǿŜŜƴ ŦǊŀƳŜǎΦ  

CƻǊ ƻǾŜǊ нр ȅŜŀǊǎ ǘƘŜ 

{ƛƎƳŜŘƛŀ ǘŜŀƳ Ƙŀǎ ōŜŜƴ 

ƛƳǇǊƻǾƛƴƎ ǘƘŜ 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ 

ǎŎƛŜƴŎŜ ƻŦ Ƴƻǝƻƴ 

ǇƛŎǘǳǊŜǎΦ ¢ƘŜ ŀŎŀŘŜƳƛŎǎ ƛƴ 

ǘƘŜ ƎǊƻǳǇ ǿƻǊƪƛƴƎ ƻƴ 

Ǿƛǎǳŀƭ ƳŜŘƛŀ ǉǳŀƭƛǘȅ ƘŀǾŜ 

ōŜŜƴ ƛƴǘŜǊŦŀŎƛƴƎ ǿƛǘƘ ǘƘŜ ŎƛƴŜƳŀ ƛƴŘǳǎǘǊȅ ŦƻǊ ǉǳƛǘŜ ǎƻƳŜ ǝƳŜΦ hǳǊ ǿƻǊƪ ƻƴ ŀǳǘƻƳŀǘŜŘ ŎƻƭƻǳǊ ƎǊŀŘƛƴƎ 

ƘŜƭǇǎ ǊŜŘǳŎŜ ǘƘŜ ǝƳŜ ŀƴŘ ŜũƻǊǘ ƴŜŜŘŜŘ ōȅ ŎƻƭƻǳǊƛǎǘǎ ǘƻ ƳŀǘŎƘ ǘƘŜ ŎƻƭƻǳǊ ƻŦ ǘǿƻ ǎŎŜƴŜǎ ǎƘƻǘ ŀǘ 

ŘƛũŜǊŜƴǘ ǝƳŜǎ ƻŦ ǘƘŜ ŘŀȅΦ ¢ƘŜǎŜ ŀƭƎƻǊƛǘƘƳǎΣ ŀƳŀȊƛƴƎƭȅ ōŀǎŜŘ ƻƴ мфǘƘ ŎŜƴǘǳǊȅ ƳŀǘƘŜƳŀǝŎǎ ƻƴ ǘƘŜ 

ǇǊƻōƭŜƳ ƻŦ άƳŀǎǎ ǘǊŀƴǎǇƻǊǘŀǝƻƴέΣ ƳŀǘƘŜƳŀǝŎŀƭƭȅ ǘǊŀƴǎŦƻǊƳ ǘƘŜ ŎƻƭƻǳǊǎ ƛƴ ƻƴŜ ǎƘƻǘ ƛƴǘƻ ǘƘŀǘ ƻŦ ǘƘŜ 

ƻǘƘŜǊ ǎƘƻǘΦ  aƻǎǘ ŦŀƳƻǳǎƭȅΣ ƻǳǊ ŎƻƭƭŀōƻǊŀǝƻƴ ǿƛǘƘ ǿƻǊƭŘ ǊŜƴƻǿƴŜŘ ±C· ǎƻƊǿŀǊŜ ƳŀƴǳŦŀŎǘǳǊŜǊ 

CƻǳƴŘǊȅΣ ƻƴ ƳƻŘŜƭƭƛƴƎ Ƴƻǝƻƴ ōŜǘǿŜŜƴ ŦǊŀƳŜǎΣ ƭŜŘ ǘƻ ŀƴ hǎŎŀǊ ōŀŎƪ ƛƴ нллтΦ 

  άCƻǊ ƻǾŜǊ нр ȅŜŀǊǎ ǘƘŜ {ƛƎƳŜŘƛŀ ǘŜŀƳ Ƙŀǎ ōŜŜƴ ŜȄǇƭƻǊƛƴƎ ǘƘŜ ǎŎƛŜƴŎŜ ƻŦ Ƴƻǝƻƴ ǇƛŎǘǳǊŜǎΦ ¢ƘŜ 9¦ 

ŦǳƴŘŜŘ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ 9ƳŜǊŀƭŘ ƛǎ ŀƭƭƻǿƛƴƎ ǳǎ ǘƻ ǿƻǊƪ ǿƛǘƘ ǘƘŜ ōŜǎǘ ǇŜƻǇƭŜ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅ ǘƻ ǇǳǎƘ ǘƘŜ 

ōƻǳƴŘŀǊƛŜǎ ƻŦ ǿƘŀǘ ƛǎ ǇƻǎǎƛōƭŜΦέ tǊƻŦΦ !ƴƛƭ YƻƪŀǊŀƳ 

hǳǊ ǊŜŎŜƴǘ 9¦ ŦǳƴŘŜŘ ŎƻƭƭŀōƻǊŀǝƻƴ Ƙŀǎ ǘƘŜ ƎǊƻǳǇ ǿƻǊƪƛƴƎ ǿƛǘƘ 9ƳƳȅ ŀƴŘ .!C¢! ǿƛƴƴƛƴƎ ǘŜŀƳǎ ŦǊƻƳ 

5ƛǎƎǳƛǎŜ ŀƴŘ ǘƘŜ ../ ƻƴ ǘƘŜ ǳǎŜ ƻŦ !L ŀƴŘ ±ƛǊǘǳŀƭ tǊƻŘǳŎǝƻƴ ό±tύ ƛƴ ¢± ŀƴŘ ŎƛƴŜƳŀ ǇǊƻŘǳŎǝƻƴΦ 

tƛƻƴŜŜǊŜŘ ƛƴ ǘƘŜ ƳŀƪƛƴƎ ƻŦ ¢ƘŜ aŀƴŘŀƭƻǊƛŀƴ όнлмфύΣ ±t ŜƳǇƭƻȅǎ ƘǳƎŜ [95 ǿŀƭƭǎ ǘƻ ƛƳƳŜǊǎŜ ŀƴ ŜƴǝǊŜ 

ǎŜǘ ƛƴ ŀ ǇǊƻƧŜŎǘŜŘ ǎƛƳǳƭŀǝƻƴ ƻŦ ŀ ǊŜŀƭΣ ǊŜƳƻǘŜ ƭƻŎŀǝƻƴΦ Lǘ ǊŜŘǳŎŜǎ ǘƘŜ ƴŜŜŘ ŦƻǊ ǇŜƻǇƭŜ ǘƻ ǘǊŀǾŜƭ ǘƻ 

ǎƘƻƻǘǎ ƻƴπƭƻŎŀǝƻƴ ŀƴŘ ŜƴŀōƭŜǎ ǘƘŜ ǊŜŀƭƛǎǝŎ ǊŜǇǊŜǎŜƴǘŀǝƻƴ ƻŦ ƛƳŀƎƛƴŀǊȅ ǿƻǊƭŘǎΦ ¢ƘŜ ǇƛŎǘǳǊŜǎ ǳǎŜŘ ƛƴ 

±t ŎƻƴǎǳƳŜ ŀ ƭƻǘ ƻŦ ǎǘƻǊŀƎŜ ǎǇŀŎŜΥ ŜŀŎƘ ŦǊŀƳŜ ŎƻǳƭŘ Ŏƻƴǘŀƛƴ пу Ƴƛƭƭƛƻƴ ǇƛȄŜƭǎΦ ¢Ƙŀǘ ƳŜŀƴǎ ƛǘ ǘŀƪŜǎ 

ƘƻǳǊǎ ǘƻ ǘǊŀƴǎǇƻǊǘ ǇƛŎǘǳǊŜǎ ōŜǘǿŜŜƴ ǎƛǘŜǎΣ ƳŀƪƛƴƎ ƛǘ ƘŀǊŘ ŦƻǊ ǘŜŀƳǎ ǘƻ ƛǘŜǊŀǘŜ ǉǳƛŎƪƭȅ ƻƴ ǇƛŎǘǳǊŜ ǉǳŀƭƛǘȅΦ 

²Ŝ ŀǊŜ ǘǊȅƛƴƎ ǘƻ ƳŀƪŜ ǘƘƛǎ ŦŀǎǘŜǊ ōȅ ŘŜǾŜƭƻǇƛƴƎ ŀƭƎƻǊƛǘƘƳǎ ǘƻ ŎƻƳǇǊŜǎǎ ǘƘŜ ǇƛŎǘǳǊŜǎ ŀƴŘ ǊŜŘǳŎŜ 

ǘǊŀƴǎǇƻǊǘ ǝƳŜǎ ōȅ ŀ ŦŀŎǘƻǊ ƻŦ млΦ ¢ƻ Řƻ ǘƘŀǘ ǿŜ ƴŜŜŘ ŀ ǿŀȅ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŎƻƳǇǊŜǎǎƛƻƴ ƻƴ 

ǇƛŎǘǳǊŜ ǉǳŀƭƛǘȅΦ Lƴ hŎǘƻōŜǊ ǿŜ ǇǊŜǎŜƴǘŜŘ ǘƘŜ ŬǊǎǘ ǎǳŎƘ ǇǊƻŎŜǎǎ ŀǘ ŀ ŎƻƴŦŜǊŜƴŎŜ ƻŦ ǘƘŜ {ƻŎƛŜǘȅ ƻŦ aƻǝƻƴ 

tƛŎǘǳǊŜ 9ƴƎƛƴŜŜǊǎ ƛƴ IƻƭƭȅǿƻƻŘ /ŀƭƛŦƻǊƴƛŀΦ ¢ƻƎŜǘƘŜǊ ǿƛǘƘ ƻǳǊ ǇŀǊǘƴŜǊǎ ŀǘ 5ƛǎƎǳƛǎŜΣ ǿŜ ŀǊŜ ǿƻǊƪƛƴƎ ǘƻ 

ŎƘŀƴƎŜ ǘƘŜ ƛƴŘǳǎǘǊȅ ǿƛǘƘ ǘƘŜǎŜ ƛŘŜŀǎ ƻƴŎŜ ŀƎŀƛƴΦ 

EŰŊŔŰĲĲƖŔŰŊШŉŸƖШůŸƣŔŸŰШƓŔĦƣƨƖĲƚ 
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¢ƘŜ ƛƴŎǊŜŀǎƛƴƎ ƛƴǘŜƎǊŀǝƻƴ ƻŦ ǿŜŀǘƘŜǊπŘŜǇŜƴŘŜƴǘ ǊŜƴŜǿŀōƭŜǎ ό²5πw9{ύ ƭƛƪŜ ǿƛƴŘ ŀƴŘ ǎƻƭŀǊ ǊŀƛǎŜǎ 

ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ƎǊƛŘ ǎǘŀōƛƭƛǘȅ ƛƴ ǎŜǾŜǊŜ ǿŜŀǘƘŜǊΦ ²ƘƛƭŜ ǎƻƳŜ ǎǘǳŘƛŜǎ ƭƛƴƪ ǊŜƴŜǿŀōƭŜǎ ǘƻ ƎǊƛŘ ƛƴǎǘŀōƛƭƛǘȅΣ 

ƻǘƘŜǊǎ ŬƴŘ ǘƘŜƳ ǊŜƭƛŀōƭŜ ŜǾŜƴ ƛƴ ŀŘǾŜǊǎŜ ŎƻƴŘƛǝƻƴǎΦ ¢ƘŜ ƭŀŎƪ ƻŦ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ w9{ǎΩ ƛƳǇŀŎǘǎ ƻƴ 

ǇƻǿŜǊ ǎȅǎǘŜƳ ōƭŀŎƪƻǳǘǎ ǊŀƛǎŜǎ Řƻǳōǘǎ ŀōƻǳǘ w9{ǎΣ ǇƻǘŜƴǝŀƭƭȅ ƘƛƴŘŜǊƛƴƎ ŎƭƛƳŀǘŜ ƎƻŀƭǎΦ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ 

ǊŜƴŜǿŀōƭŜǎΩ ǊƻƭŜ ƛƴ ƻǳǘŀƎŜǎ ƛǎ ŜǎǎŜƴǝŀƭ ŀǎ ǘƘŜ ŀƳōƛǝƻǳǎ ƘƛƎƘπw9{ ǘŀǊƎŜǘǎ ŀƴŘ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴ Ǝƻŀƭǎ 

ŀŘǾŀƴŎŜΦ 

.ȅ ŎƻƳōƛƴƛƴƎ ǊŜƎƛƻƴŀƭ ǿŜŀǘƘŜǊ ŘŀǘŀΣ ²5πw9{ 

ǇŜƴŜǘǊŀǝƻƴ ƭŜǾŜƭǎΣ ŀƴŘ ƻǳǘŀƎŜ ǎǘŀǝǎǝŎǎΣ ƻǳǊ 

ǊŜŎŜƴǘ ǊŜǎŜŀǊŎƘ ǳǎŜǎ ǎǘŀǝǎǝŎŀƭ ŀƴŀƭȅǎŜǎ ǘƻ 

ŎƻƳǇŀǊŜ ƻǳǘŀƎŜ ƛƴǘŜƴǎƛǘȅ όƴǳƳōŜǊ ƻŦ ŀũŜŎǘŜŘ 

ŎǳǎǘƻƳŜǊǎΣ ŘŜƳŀƴŘ ƭƻǎǎΣ ŀƴŘ ŘǳǊŀǝƻƴύ ŀŎǊƻǎǎ 

ŘƛũŜǊŜƴǘ ²5πw9{ ǇŜƴŜǘǊŀǝƻƴ ƭŜǾŜƭǎΦ 

!ŘŘƛǝƻƴŀƭƭȅΣ Ŏŀǳǎŀƭ ƛƴŦŜǊŜƴŎŜ ƳŜǘƘƻŘǎ ŜȄǇƭƻǊŜ 

ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇǎ ōŜǘǿŜŜƴ ǿŜŀǘƘŜǊΣ ²5πw9{ 

ǇŜƴŜǘǊŀǝƻƴΣ ŀƴŘ ƳŀƧƻǊ ƻǳǘŀƎŜǎΣ ŀƴŘ ŘŜŜǇ 

ƭŜŀǊƴƛƴƎ ŎƭǳǎǘŜǊǎ ǿŜŀǘƘŜǊ Řŀǘŀ ǘƻ ƛŘŜƴǝŦȅ 

ǘȅǇƛŎŀƭ ǎŜǾŜǊŜ ƻǳǘŀƎŜΦ 

άLƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ Ǝƭƻōŀƭ ŜƴŜǊƎȅ ǘǊŀƴǎŦƻǊƳŀǝƻƴΣ 

ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƻŦ ŀŎƘƛŜǾƛƴƎ ŀƳōƛǝƻǳǎ ƭƻǿπ

ŎŀǊōƻƴ ŜƴŜǊƎȅ Ǝƻŀƭǎ ŦǳŜƭ Ƴȅ Ǉŀǎǎƛƻƴ ŦƻǊ 

ŀŘǾŀƴŎƛƴƎ ǎǳǎǘŀƛƴŀōƭŜΣ ǊŜǎƛƭƛŜƴǘΣ ŀƴŘ ƛƴǘŜƭƭƛƎŜƴǘ 

ŜƭŜŎǘǊƛŎƛǘȅ ǎȅǎǘŜƳǎΦέπ tǊƻŦ Wƛƴ ½Ƙŀƻ  

!ŎŎƻǊŘƛƴƎ ǘƻ ¦Φ{Φ ƭŀǊƎŜπǎŎŀƭŜ ƻǳǘŀƎŜ Řŀǘŀ ŦǊƻƳ нллм ǘƻ нлнлΣ ƘƛƎƘŜǊ ²5πw9{ ǇŜƴŜǘǊŀǝƻƴ ŘƻŜǎ ƴƻǘ 

ƛƴŎǊŜŀǎŜ ƻǳǘŀƎŜ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ LƴǎǘŜŀŘΣ ƎǊƛŘǎ ǿƛǘƘ ƳƻǊŜ ²5πw9{ ǘŜƴŘ ǘƻ ŜȄǇŜǊƛŜƴŎŜ ƭƻǿŜǊ ƻǳǘŀƎŜ 

ƛƴǘŜƴǎƛǝŜǎΦ ¢ƘŜ ƛƴƅǳŜƴŎŜ ƻŦ ²5πw9{ ƻƴ ƻǳǘŀƎŜǎ ŘƛƳƛƴƛǎƘŜǎ ŀǎ ǇŜƴŜǘǊŀǝƻƴ ƛƴŎǊŜŀǎŜǎΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ 

ǎŜǾŜǊŜ ŎƻƴŘƛǝƻƴǎΦ !ƭǘƘƻǳƎƘ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ǊŀƛǎŜǎ ƻǳǘŀƎŜ ǊƛǎƪǎΣ ƘƛƎƘŜǊ ²5πw9{ ǇŜƴŜǘǊŀǝƻƴ ŘƻŜǎ ƴƻǘ 

ŀƳǇƭƛŦȅ ǘƘƛǎ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ ¦ƴŘŜǊ ŜȄǘǊŜƳŜ ŎƻƴŘƛǝƻƴǎΣ ²5πw9{ ƛǎ ƴƻǘ ŀ ǇǊƛƳŀǊȅ ŘǊƛǾŜǊ ƻŦ ƻǳǘŀƎŜǎΤ 

ǿŜŀǘƘŜǊΩǎ ŘƛǊŜŎǘ ƛƳǇŀŎǘ ƻƴ ƻǳǘŀƎŜǎ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ƛǘǎ ƛƴŘƛǊŜŎǘ ƛƳǇŀŎǘ Ǿƛŀ ²5πw9{Φ  

!ǘ ǘƘŜ ƭŀǊƎŜ ƎǊƛŘ ƭŜǾŜƭΣ ²5πw9{ ŀǇǇŜŀǊǎ ƭŜǎǎ ǾǳƭƴŜǊŀōƭŜ ǘƘŀƴ ŎƻƳƳƻƴƭȅ ǇŜǊŎŜƛǾŜŘΣ ǿƛǘƘ ƴƻ ƭƻƴƎπǘŜǊƳ 

ŜǾƛŘŜƴŎŜ ƛƴŘƛŎŀǝƴƎ ǘƘŜ ǳƴǊŜƭƛŀōƛƭƛǘȅΦ Lƴ ŦŀŎǘΣ ƘƛƎƘ ²5πw9{ ƭŜǾŜƭǎ Ƴŀȅ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǎȅǎǘŜƳǎ 

ŦŜŀǘǳǊƛƴƎ ŀŘǾŀƴŎŜŘ ǇƭŀƴƴƛƴƎ ŀƴŘ ǊŜǎƛƭƛŜƴŎŜΣ ƭƛƴƪƛƴƎ ²5πw9{ ǿƛǘƘ ǊŜŘǳŎŜŘ ƻǳǘŀƎŜ ƛƳǇŀŎǘǎ ŀƴŘ ƭƻǿŜǊ 

ǿŜŀǘƘŜǊπǊŜƭŀǘŜŘ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ IƻǿŜǾŜǊΣ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ǊŜƳŀƛƴǎ ŀ Ǌƛǎƪ ŦƻǊ ŀƭƭ ǇƻǿŜǊ ǎȅǎǘŜƳǎΦ 

9ƴƘŀƴŎƛƴƎ ƎǊƛŘ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ǿŜŀǘƘŜǊ ƳƻƴƛǘƻǊƛƴƎ ƛǎ ŎǊǳŎƛŀƭ ŦƻǊ ǊŜŘǳŎƛƴƎ ƻǳǘŀƎŜǎ ƛƴ ƘƛƎƘπw9{ ǎȅǎǘŜƳǎΦ 

¢ƘŜ ǎǘǳŘȅ Ƴŀƛƴƭȅ ōŀǎŜŘ ƻƴ ǘƘŜ ¦Φ{Φ ŘŀǘŀōŀǎŜΣ ŀƴŘ ǘƘŜ ƴŜȄǘ ǎǘŜǇ ǊŜǎŜŀǊŎƘ ƻŦ ƻǳǊ LwŜǎ· ƭŀō ƛǎ ǘƻ 

ǎǇŜŎƛŬŎŀƭƭȅ ŦƻŎǳǎ ƻƴ ƻǳǊ LǊƛǎƘ ǇƻǿŜǊ ǎȅǎǘŜƳǎ ǿƘƛŎƘ ƛǎ ŘƛũŜǊŜƴǘ ŦǊƻƳ ǘƘŜ ƭŀǊƎŜΣ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ¦Φ{Φ ƻǊ 

ŎƻƴǝƴŜƴǘŀƭ 9ǳǊƻǇŜ ǇƻǿŜǊ ǎȅǎǘŜƳǎΦ 

fŰĦƖĲċƚĲĬШƖĲŰĲƽċĤũĲШĲŰĲƖŊŔĲƚШċŰĬШůŔƣŔŊċƣĲĬШƓŸƽĲƖШƚǃƚƣĲůШĤũċĦťŸƨƣƚ 






