
        9ƭƭƛƴƎǘƻƴ tǊƛƳŀǊȅ {ŎƘƻƻƭΥ /ŀƭŎǳƭŀǝƻƴ tƻƭƛŎȅ 

 

 

 

¢ƘŜ ŀƛƳ ƻŦ ǘƘƛǎ ŎŀƭŎǳƭŀǝƻƴ ǇƻƭƛŎȅ ƛǎ ǘƻ ŜƴǎǳǊŜ ǘŜŀŎƘŜǊǎ ŀƴŘ ǇǳǇƛƭǎ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ 

ǇǊƻƎǊŜǎǎƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ YŜȅ {ǘŀƎŜǎ ƻŦ ǘƘŜ ŦƻǳǊ ƻǇŜǊŀǝƻƴǎ ƛƴ aŀǘƘǎΦ  

 

¢Ƙƛǎ ǇƻƭƛŎȅ ŀƛƳǎ ǘƻ ǇǊƻǾƛŘŜ ŀ ŎƭŜŀǊ ǎǘǊǳŎǘǳǊŜ ŦƻǊ ǇǊƻƎǊŜǎǎƛƻƴ ŀƴŘ ŎƻƴǎƛǎǘŜƴŎȅ ŀŎǊƻǎǎ ǎŎƘƻƻƭΦ  

Lǘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ ŀƭƻƴƎǎƛŘŜ .ƛƎ aŀǘƘǎ ǘƻ ŜƴǎǳǊŜ ƘƛƎƘ ǉǳŀƭƛǘȅ ǇƭŀƴƴƛƴƎΦ 

 

.ƛƎ aŀǘƘǎ ōǊƛƴƎǎ ǘƘŜ ƛŘŜŀ ƻŦ ŎƻǊŜ ƴǳƳōŜǊ ōŜƛƴƎ ƪŜȅ ǘƻ ǳƴŘŜǊǇƛƴƴƛƴƎ ǎǘǊƻƴƎ bǳƳŜǊŀŎȅ 

ǘŜŀŎƘƛƴƎ ŀƴŘ ƛƴ ǘǳǊƴ ǎǘǊƻƴƎ bǳƳŜǊŀŎȅ ƭŜŀǊƴƛƴƎΦ  !ŎǊƻǎǎ ǘƘŜ ǎŎƘƻƻƭ /[L/ ƛǎ ǳǎŜŘ ǘƻ ŜƴƎŀƎŜ 

ŀƴŘ ǎǳǇǇƻǊǘ ƭŜŀǊƴƛƴƎ ŀƴŘ Ƙŀǎ ƴƻǿ ŘŜǾŜƭƻǇŜŘΣ ŀƭƻƴƎǎƛŘŜ {!C9 ƛƴǘƻ ŀ ŎƻƴǎƛǎǘŜƴǘ ŀƴŘ 

ŜƴƎŀƎƛƴƎ ƳŜǘƘƻŘ ƻŦ ǘŜŀŎƘƛƴƎΦ ¢ƘǊƻǳƎƘƻǳǘ ŀƭƭ ƻŦ ƻǳǊ /ŀƭŎǳƭŀǝƻƴ ǘŜŀŎƘƛƴƎ ǘƘŜ .ƛƎ aŀǘƘǎ 

ŎƘŀǊŀŎǘŜǊǎ ŀǊŜ ǳǎŜŘ ǘƻ ǎǳǇǇƻǊǘ ǇǳǇƛƭǎΩ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŎƘŀƭƭŜƴƎƛƴƎ ŎƻƴŎŜǇǘǎ ŀƭƭƻǿƛƴƎ 

ǘƘŜƳ ǘƻ ŘŜǾŜƭƻǇ ŀ ǎǘǊƻƴƎŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎΦ  ¢ƘŜ /ƻǳƴǝƴƎΣ [ŜŀǊƴ Lǘǎ ŀƴŘ LǘΩǎ bƻǘƘƛƴƎ bŜǿ 

ǿƛǘƘƛƴ bǳƳŜǊŀŎȅ ƭŜǎǎƻƴǎ ŀǊŜ ǇǳǊǇƻǎŜŦǳƭ ŀƴŘ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ƛƴǘŜƴŘŜŘ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ƻŦ 

ǘƘŜ ǎŜǎǎƛƻƴ ƻǊ ǎŜǉǳŜƴŎŜ ƻŦ ǎŜǎǎƛƻƴǎΦ  



Pim 
 

 

 

Pim is an alien from the planet CLIC.  He can be used to support one of the most important 

mathematical realisations that pupils ever have to make.  Pim has 3 arms on one side and 4 

arms on the other side. He therefore has 7 arms altogether.  Anyone that has learnt that ó3 

add 4 equals 7ô can soon realise that this applies to all óthingsô. In other words 3 things and 

4 things are 7 things. Furthermore, it doesnôt matter what those things are. Pim also has 3 

legs and 4 legs, so he must have 7 legs. He has 3 ears and 4 ears, 3 nostrils and 4 nostrils, 

Pim.   

 

Pim and Calculation  

 

Pim is key from the earliest teaching of calculation as pupils use physical objects and soon 

learn that it doesnôt matter if you have 3 dinosaurs + 4 dinosaurs or 3 apples + 4 apples, the 

answer is 7 no matter what the thing is.  

 

This principle then extends to abstract number as pupils soon learn that the óthingô can be 

tens, hundreds or thousands, very quickly they can go from 3 x 2= 6 to 30 x 2 = 60.  

 

Pimôs principle then extends to outer numeracy when considering amounts or time, 

knowing that 5 minutes + 5 minutes is 10 minutes.  

 

The numbers are the same itôs only the óthingô that changes.   

 



aǳƭƭȅ 
 

 

 

Ψ²ƘŜǊŜΩǎ aǳƭƭȅΚΩ ƛǎ ŀ .ƛƎ aŀǘƘǎ ƎŀƳŜ ǘƘŀǘΩǎ ǇƭŀȅŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ΨLǘΩǎ bƻǘƘƛƴƎ bŜǿΩ ǇƘŀǎŜ 

ƻŦ ŀ /[L/ ǎŜǎǎƛƻƴΦ  !ǎ ŀ ƎŀƳŜΣ ǘƘŜ ƻōƧŜŎǝǾŜ ƛǎ ǘƻ ŬƴŘ ǿƘŜǊŜ aǳƭƭȅ ƛǎ ƘƛŘƛƴƎΦ  !ǎ ŀƴ ŀŎǝǾƛǘȅ 

ǘƻ ǎƛƎƴƛŬŎŀƴǘƭȅ ŜƴƘŀƴŎŜ ƴǳƳŜǊŀŎȅΣ ƛǘ ƛǎ ŀōƻǳǘ ŜȄǘŜƴŘƛƴƎ ǇǳǇƛƭǎΩ ƪƴƻǿƭŜŘƎŜ ƻŦ ƳǳƭǝǇƭŜǎ ŀƴŘ 

Ƙƻǿ ƪƴƻǿƴ ƳǳƭǝǇƭŜǎ Ŏŀƴ ōŜ ŀŘŘŜŘ ǘƻ ƻǘƘŜǊ ƪƴƻǿƴ ƳǳƭǝǇƭŜǎ ǘƻ ŬƴŘ ƴŜǿ ƳǳƭǝǇƭŜǎΦ  tǳǇƛƭǎ 

ŀǊŜ ŀǎƪŜŘ ǘƻ ŬƴŘ aǳƭƭȅ ōȅ ƛŘŜƴǝŦȅƛƴƎ ǘƘŜ ƭŀǊƎŜǎǘ ƳǳƭǝǇƭŜ ƻŦ ŀ ƎƛǾŜƴ ƴǳƳōŜǊ ȅŜǘ ǎǘŀȅƛƴƎ ƛƴ 

ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ƻŦ ŀ ƭƛƳƛǘŜŘ ƳŀȄƛƳǳƳ ƴǳƳōŜǊΦ  

 

²Ƙŀǘ ǘƘŜ ǇǳǇƛƭǎ ŘƻƴΩǘ ǊŜŀƭƛǎŜ ǿƘƛƭŜ ǘƘŜȅ ŀǊŜ ǇƭŀȅƛƴƎ Ψ²ƘŜǊŜΩǎ aǳƭƭȅΚΩ ƛǎ ǘƘŀǘ ǘƘŜȅ ŀǊŜ 

ŀŎǘǳŀƭƭȅ ƭŜŀǊƴƛƴƎ ǘƻ ōŜŎƻƳŜ ǇǊƻŬŎƛŜƴǘ ŀǘ ŘƛǾƛǎƛƻƴΗ ¦ǎƛƴƎ ǘƘŜ ŜȄŀƳǇƭŜ ƎƛǾŜƴ ƛƴ ǘƘŜ 

ƛƴǘǊƻŘǳŎǝƻƴ ƘŜǊŜΣ ǘƘŜ ŎƘŀƭƭŜƴƎŜ ƻŦ ŬƴŘƛƴƎ aǳƭƭȅ ǿƘŜƴ ƘŜ ƛǎ ƘƛŘƛƴƎ ōŜƘƛƴŘ ǘƘŜ ōƛƎƎŜǎǘ 

ƳǳƭǝǇƭŜ ƻŦ о ǿƛǘƘƻǳǘ ƎƻƛƴƎ Ǉŀǎǘ пл ƛǎ ŀŎǘǳŀƭƭȅ ǘƘŜ ŘƛǾƛǎƛƻƴ ǉǳŜǎǝƻƴΣ Ψпл ŘƛǾƛŘŜŘ ōȅ оΩΦ  LŦ ǿŜ 

ƎŜǘ ǇǳǇƛƭǎ ƎƻƻŘ ŀǘ ƳǳƭǝǇƭƛŎŀǝƻƴΣ ǘƘŜƴ ƛǘ ƛǎ ŀ ǿƛƴ-ǿƛƴΗ ¢ƘŜȅ ŀǊŜ ŀŎǘǳŀƭƭȅ ƎŜǩƴƎ ƎƻƻŘ ŀǘ 

ŘƛǾƛǎƛƻƴ ǘƻƻΣ ǎƻ ƭƻƴƎ ŀǎ ǿŜ ǎƘƻǿ ǘƘŜƳ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜƛǊ ƳǳƭǝǇƭƛŎŀǝƻƴ ǎƪƛƭƭǎ ǘƻ ǎƻƭǾŜ 

ŘƛǾƛǎƛƻƴΦ  

 

²ƘŜǊŜΩǎ aǳƭƭȅ ŦƻǊ /ŀƭŎǳƭŀǝƻƴ  

 

Lƴ ƻǊŘŜǊ ǘƻ ŎƻƳǇƭŜǘŜ ŦƻǊƳŀƭ ŘƛǾƛǎƛƻƴ ƳŜǘƘƻŘǎΣ aǳƭƭȅ ƛǎ ƪŜȅΣ ŀǎ ƘŜ ŀƭƭƻǿǎ ǘƘŜ ǇǳǇƛƭǎ ǘƻ 

ǉǳƛŎƪƭȅ ƛŘŜƴǝŦȅ ǘƘŜ ƳǳƭǝǇƭŜǎ ŀƴŘ ƪƴƻǿ Ƙƻǿ ƳǳŎƘ ƛǎ ƭŜƊ ǘƻ ŎŀǊǊȅ ƻǾŜǊΦ  



tƻƳ 
 

tƻƳ ƛǎ ŀƴ ŀƭƛŜƴΦ  IŜ ƭƛǾŜǎ ǿƛǘƘ tƛƳ ƻƴ ǘƘŜ ǇƭŀƴŜǘ /[L/Φ  tƻƳ Ƙŀǎ ǎŜǾŜǊŀƭ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ƘŜƭǇ 

ǇǳǇƛƭǎ ƭŜŀǊƴ п ƪŜȅ ƳŀǘƘŜƳŀǝŎŀƭ ǿƻǊŘǎΥ ƳǳƭǝǇƭŜΣ ŦŀŎǘƻǊΣ ǎǉǳŀǊŜ ŀƴŘ ǇǊƛƳŜΦ  ²ƛǘƘ tƻƳΩǎ 

ƘŜƭǇΣ ǘƘŜǎŜ ǿƻǊŘǎ Ŏŀƴ ōŜ ƭŜŀǊƴǘ Ŝŀǎƛƭȅ ŀƴŘ ŜŀǊƭȅΦ  

 

 



{ǉǳƛƎƎƭŜǿƻǊǘƘ 
 

{ǉǳƛƎƎƭŜǿƻǊǘƘ ƘŜƭǇǎ ǳǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘ ŜŀŎƘ {ǉǳƛƎƎƭŜ ƛǎ ǿƻǊǘƘΦ  IŜ ƛǎ ŀƴ ŀƭƛŜƴ ǇŜǘ ǿƛǘƘ 

ŀ ōƻŘȅΣ ǿƘŜǊŜ ŜŀŎƘ ǎŜŎǝƻƴ ǊŜǇǊŜǎŜƴǘǎ ŀ ŘƛũŜǊŜƴǘ ǇƭŀŎŜ ǾŀƭǳŜ ŎƻƭǳƳƴΦ  

 

¦ǎƛƴƎ {ǉǳƛƎƎƭŜǿƻǊǘƘ ŦƻǊ ǇŀǊǝǝƻƴƛƴƎ ƛǎ ŀ ƪŜȅ ƭŜŀǊƴƛƴƎ ǎǘŜǇ ǘƻ ǇǳǇƛƭǎ ƛŘŜƴǝŦȅƛƴƎ ǘƘŜ ǾŀƭǳŜ ƻŦ 

ƛƴŘƛǾƛŘǳŀƭ ŘƛƎƛǘǎΦ ¢Ƙƛǎ ƭŜŀŘǎ ǇǳǇƛƭǎ ǿŜƭƭ ƛƴǘƻ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǇƭŀŎŜ ǾŀƭǳŜ 

ǿƘŜƴ ǳǎƛƴƎ ŎƻƭǳƳƴ ƳŜǘƘƻŘǎ ŦƻǊ ŎŀƭŎǳƭŀǝƻƴΦ  

 



/ƻǳƴǘ CƻǳǊǿŀȅǎ 
 

CƻǊ ŜŀŎƘ ǿŀȅ ƻŦ ŎƻǳƴǝƴƎΣ ŀƴŘ ŦƻǊ ŜŀŎƘ ǎǘŜǇ ƻŦ ǇǊƻƎǊŜǎǎƛƻƴ ǘƘŜ ǇǳǇƛƭǎ ƭŜŀǊƴ ǘƻ Ŏƻǳƴǘ ƛƴ ǘƘŀǘ 

ǿŀȅΣ ŀƴŘ ǘƘŜƴ Ŏƻǳƴǘ ƛƴ ǘƘŀǘ ǿŀȅ ŀƴȅǿƘŜǊŜ ƛƴ ǘƘŜ ƴǳƳōŜǊ ǎȅǎǘŜƳ όƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜƛǊ ŀōƛƭƛǘȅ 

ǘƻ ǊŜŀŘΣ ǇŀǊǝǝƻƴ ŀƴŘ ƻǊŘŜǊ ƴǳƳōŜǊǎύΣ ŀƴŘ ǘƘŜƴ Ŏƻǳƴǘ ōŀŎƪǿŀǊŘǎ ƛƴ ǘƘŀǘ ǿŀȅ ŀƴȅǿƘŜǊŜ ƛƴ 

ǘƘŜ ƴǳƳōŜǊ ǎȅǎǘŜƳΦ  

 

[ŀǘŜǊ ƻƴ ǘƘŜ ǇǳǇƛƭǎ ǿƛƭƭ ǳǎŜ ǘƘŜǎŜ ŘƛũŜǊŜƴǘ ǿŀȅǎ ƻŦ ŎƻǳƴǝƴƎ ǘƻ ǊŜŀŘ ŀƭƻƴƎ ǳƴƳŀǊƪŜŘ ǾŀƭǳŜǎ 

ƻƴ ŀ ƴǳƳōŜǊ ƭƛƴŜ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ƳŜŀǎǳǊŜǎ ŀƴŘ ƎǊŀǇƘǎΦ  IƻǿŜǾŜǊΣ ƛǘ ƛǎ ǿƻǊǘƘ ƴƻǝƴƎ ŀǘ 

ǘƘƛǎ Ǉƻƛƴǘ ǘƘŀǘ ǘƘƛǎ ƛǎ ŜȄŀŎǘƭȅ ǿƘŜǊŜ ǘƘŜǎŜ ŦƻǳǊ ŘƛũŜǊŜƴǘ ǿŀȅǎ ƻŦ ŎƻǳƴǝƴƎ ŀǊƛǎŜ ŦǊƻƳΦ  ¢Ƙƛǎ ƛǎ 

ǎǳƳƳŀǊƛǎŜŘ ƛƴ ǘƘŜ ōƻǧƻƳ Ǌƻǿ ƻŦ ǘƘŜ ǘŀōƭŜ ōŜƭƻǿΦ  

 

²Ƙȅ /ƻǳƴǘ CƻǳǊǿŀȅǎΚ  

¦ǎƛƴƎ ǘƘŜ /ƻǳƴǘ CƻǳǊǿŀȅǎ ƳŜǘƘƻŘ ŀƭƭƻǿǎ ǇǳǇƛƭǎ ǘƻ ŘŜǾŜƭƻǇ ŀ ǎǘǊƻƴƎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ 

ƴǳƳōŜǊ ǎȅǎǘŜƳ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜƛǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŦǊŀŎǝƻƴǎ ŀƴŘ ŘŜŎƛƳŀƭǎΦ  /ƻǳƴǘ CƻǳǊǿŀȅǎ 

ŀƭǎƻ ƘŜƭǇǎ ǇǳǇƛƭǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǎŎŀƭŜǎ ǿƻǊƪ ŀƴŘ ǘƘŜ ŘƛǾƛǎƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜƳΦ  



¸ŜŀǊ м 

/ǳōŜǎΥ Lƴƛǝŀƭ ǘŜŀŎƘƛƴƎ ƛǎ ǇƘȅǎƛŎŀƭ ǿƛǘƘ ƎŀǘƘŜǊƛƴƎ 

ƎǊƻǳǇǎ ƻŦ ŎǳōŜǎ ŀƴŘ ŎƻǳƴǝƴƎ ȅƻǳǊ ǘƻǘŀƭΦ  

 

CƛƴƎŜǊǎΥ !ŘŘƛǝƻƴ ǘƘŜƴ ƳƻǾŜǎ ǘƻ ŎƻǳƴǝƴƎ ƻƴ 

ǳǎƛƴƎ ŬƴƎŜǊǎΦ  

 

bǳƳōŜǊƭƛƴŜΥ !ōǎǘǊŀŎǘ ŎƻƴŎŜǇǘ ƻŦ ƴǳƳōŜǊǎ ƛǎ 

ƛƴǘǊƻŘǳŎŜŘ ǿƛǘƘ ǇǳǇƛƭǎ ƧǳƳǇƛƴƎ ŀƭƻƴƎ ŀ 

ƴǳƳōŜǊƭƛƴŜς .ƛƎ aŀǘƘǎ ǎǘŜǇ фΦ  

 

нŘ Ҍ нŘ !ǘ ǘƘŜ ŜƴŘ ƻŦ ¸ŜŀǊ м ŀŘŘƛǝƻƴ ƻŦ ŀ н ŘƛƎƛǘ 

ŀƴŘ н ŘƛƎƛǘ ƴǳƳōŜǊ ƛǎ ǘŀǳƎƘǘ ōȅ ƘƻƭŘƛƴƎ ƻƴŜ 

ƴǳƳōŜǊ ƛƴ ǘƘŜ ƘŜŀŘ ŀƴŘ ŎƻǳƴǝƴƎ ŀƭƻƴƎ ǘƘŜ 

ǎŜŎƻƴŘ ƴǳƳōŜǊ ƻƴ ŀ ƴǳƳōŜǊƭƛƴŜΦ  

/ǳōŜǎΥ Lƴƛǝŀƭ ǘŜŀŎƘƛƴƎ ƛǎ ǇƘȅǎƛŎŀƭ ǿƛǘƘ ƎŀǘƘŜǊƛƴƎ 

ƎǊƻǳǇǎ ƻŦ ŎǳōŜǎ ŀƴŘ ǘŀƪƛƴƎ ŀǿŀȅ ŦǊƻƳ ǘƘƛǎ ƎǊƻǳǇ 

ǘƘŜƴ ŎƻǳƴǝƴƎ ǘƘƻǎŜ ǊŜƳŀƛƴƛƴƎΦ  

LƳŀƎŜǎΥ ¢ƻ ǎǳǇǇƻǊǘ ǘƘŜ ƳƻǾŜ ǘƻ ǘƘŜ ŀōǎǘǊŀŎǘ 

ǇǳǇƛƭǎ ŀǊŜ ǘƘŜƴ ƎƛǾŜƴ ǎŜǘǎ ƻŦ ƛƳŀƎŜǎ ǘƻ ǘƘŜƴ ŎǊƻǎǎ 

ƻũ ǘƘƻǎŜ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ǘŀƪƛƴƎ ŀǿŀȅΦ  

bǳƳōŜǊƭƛƴŜΥ tǳǇƛƭǎ ŀǊŜ ǘŀǳƎƘǘ ǘƻ ŬƴŘ ǘƘŜ ƭŀǊƎŜǊ 

ƴǳƳōŜǊ ƻƴ ŀ ƴǳƳōŜǊƭƛƴŜ ŀƴŘ Ŏƻǳƴǘ ōŀŎƪǿŀǊŘǎ ǘƻ 

ŬƴŘ ǘƘŜ ŀƴǎǿŜǊ - .ƛƎ aŀǘƘǎ ǎǘŜǇ фΦ  

 

D5Υ C!. ƳŜǘƘƻŘǎ ŦƻǊ ƳŜƴǘŀƭ ǎǳōǘǊŀŎǝƻƴ ŀǊŜ 

ǘŀǳƎƘǘ ǿƛǘƘ ǇǳǇƛƭǎ ŎƻǳƴǝƴƎ ōŀŎƪ ƛƴ ǘƘŜƛǊ ƘŜŀŘǎΦ  

tƘȅǎƛŎŀƭΥ aǳƭǝǇƭƛŎŀǝƻƴ ōŜƎƛƴǎ ǿƛǘƘ ǘƘŜ ǇƘȅǎƛŎŀƭ 

ŎƻƴŎŜǇǘ ƻŦ Ψƭƻǘǎ ƻŦΩ ŀƴ ƻōƧŜŎǘς ƻƊŜƴ ǳǎƛƴƎ ŎǳōŜǎΦ  

 

LƳŀƎŜǎΥ /ƻƴǝƴǳƛƴƎ ǿƛǘƘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ƭƻǘǎ ƻŦΣ 

ǇǳǇƛƭǎ ŀǊŜ ǎƘƻǿƴ ǘƻ ŎǊŜŀǘŜ ƭƻǘǎ ƻŦ ŀƴ ƻōƧŜŎǘ ŀǎ 

ƛƳŀƎŜǎ ƻǊ Řƻǘǎ ŀƴŘ Ŏƻǳƴǘ ǘƘŜƳ ǳǇΦ  

 

 

 

D5Υ tǳǇƛƭǎ ŀǊŜ ŜȄǘŜƴŘŜŘ ǘƻ ōŜƎƛƴ ƭŜŀǊƴƛƴƎ ǘƘŜƛǊ 

ƳǳƭǝǇƭƛŎŀǝƻƴ ŦŀŎǘǎ ŦƻǊ ǊŀǇƛŘ ǊŜŎŀƭƭ ǘƘǊƻǳƎƘ ŀ ǊŀƴƎŜ 

ƻŦ ŀŎǝǾŜ ƳŜǘƘƻŘǎ ŀƴŘ ǊŜƎǳƭŀǊ ǇǊŀŎǝǎŜΦ  

 

tLaΥ 5ǳǊƛƴƎ ¸ŜŀǊ м ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ tLa ƛǎ ƛƴǘǊƻŘǳŎŜŘ 

ǿƘŜǊŜ ǘƘŜ ΨǘƘƛƴƎΩ ȅƻǳ ŀǊŜ ƳǳƭǝǇƭȅƛƴƎ Ŏŀƴ ŎƘŀƴƎŜ 

ōǳǘ ȅƻǳǊ ŀƴǎǿŜǊ ƛǎ ǘƘŜ ǎŀƳŜ ŜƎ YD ƻǊ aΦ  

tƘȅǎƛŎŀƭΥ tǳǇƛƭǎ ōŜƎƛƴ ōȅ ǎƘŀǊƛƴƎ ǇƘȅǎƛŎŀƭ 
ƻōƧŜŎǘǎ ƛƴǘƻ ƘŀƭǾŜǎΣ ǉǳŀǊǘŜǊǎ ƻǊ ǘƘƛǊŘǎΦ  

 

DǊƻǳǇƛƴƎΥ ¢ƘŜ ǇƘȅǎƛŎŀƭ ǎƘŀǊƛƴƎ ƛǎ ǉǳƛŎƪƭȅ ƳƻǾŜŘ 
ǘƻ ǳǎƛƴƎ Řƻǘǎ ǘƻ ǎǇƭƛǘ ŀ ƴǳƳōŜǊ ƛƴǘƻ ƎǊƻǳǇǎΣ 
ǳǎƛƴƎ ŜƛǘƘŜǊ ŎƛǊŎƭŜǎ ƻǊ ƎǊƛŘǎΦ  

 

 

 

D5Υ aƻǾŜ ƻƴ ŦǊƻƳ ǳǎƛƴƎ ǿǊƛǧŜƴ ƎǊƻǳǇƛƴƎ 
ƳŜǘƘƻŘǎ ǘƻ ƭŜŀǊƴƛƴƎ ŎƻǊŜ ŦŀŎǘǎ ƻŦ ŘƛǾƛǎƛƻƴΦ  



¸ŜŀǊ н  

/ǳōŜǎΥ YƴƻǿƭŜŘƎŜ ƛǎ ǎŜŎǳǊŜŘ ǳǎƛƴƎ ǇƘȅǎƛŎŀƭ 

ƻōƧŜŎǘǎΦ  

bǳƳōŜǊƭƛƴŜκ ƴǳƳōŜǊ ǎǉǳŀǊŜΥ tǳǇƛƭǎ ǳǎŜ 

ƴǳƳōŜǊƭƛƴŜǎ ŀƴŘ ƴǳƳōŜǊ ǎǉǳŀǊŜǎ ǘƻ ǎƻƭǾŜ 

ŀŘŘƛǝƻƴ ōȅ ŎƻǳƴǝƴƎ ƻƴΦ  

/ƻƭǳƳƴ ƳŜǘƘƻŘǎΥ {ǇŜŜŘȅ /ƻƭ ŦƻǊƳǎ ǘƘŜ ŎƻǊŜ ƻŦ 

ŀŘŘƛǝƻƴ ƳŜǘƘƻŘǎ ƛƴ ȅŜŀǊ нΦ  

/ǳōŜǎΥ tƘȅǎƛŎŀƭ ƳŜǘƘƻŘǎ ŀǊŜ ǳǎŜŘ ǘƻ ǎŜŎǳǊŜ 
ǎǳōǘǊŀŎǝƻƴ ƪƴƻǿƭŜŘƎŜΦ  

/ƻƭǳƳƴ ƳŜǘƘƻŘǎΥ {ǇŜŜŘȅ /ƻƭ ŦƻǊƳǎ ǘƘŜ ŎƻǊŜ ƻŦ 
ǎǳōǘǊŀŎǝƻƴ ƳŜǘƘƻŘǎ ƛƴ ¸ŜŀǊ нΦ 

tƘȅǎƛŎŀƭΥ aǳƭǝǇƭƛŎŀǝƻƴ ōŜƎƛƴǎ ǿƛǘƘ ǘƘŜ ǇƘȅǎƛŎŀƭ 
ŎƻƴŎŜǇǘ ƻŦ Ψƭƻǘǎ ƻŦΩ ŀƴ ƻōƧŜŎǘς ƻƊŜƴ ǳǎƛƴƎ ŎǳōŜǎΦ  

LƳŀƎŜǎΥ /ƻƴǝƴǳƛƴƎ ǿƛǘƘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ƭƻǘǎ ƻŦΣ ǇǳǇƛƭǎ 
ŀǊŜ ǎƘƻǿƴ ǘƻ ŎǊŜŀǘŜ ƭƻǘǎ ƻŦ ŀƴ ƻōƧŜŎǘ ŀǎ ƛƳŀƎŜǎ ƻǊ Řƻǘǎ 
ŀƴŘ Ŏƻǳƴǘ ǘƘŜƳ ǳǇΦ  

 

 

¢¢ ŦŀŎǘǎΥ tǳǇƛƭǎ ƭŜŀǊƴ ǘƘŜƛǊ ŎƻǊŜ ¢¢ ŦŀŎǘǎ ŦƻƭƭƻǿƛƴƎ ǘƘŜ 
.ƛƎ aŀǘƘǎ [ŜŀǊƴ-Lǘǎ ǎŎƘŜŘǳƭŜ ǿƛǘƘ ǘƘŜƛǊ ƪƴƻǿƭŜŘƎŜ 
ōŜƛƴƎ ǎŜŎǳǊŜŘ ǘƘǊƻǳƎƘ ǇǊŀŎǝǎŜ ƻƴ ¢ƛƳŜǎ ¢ŀōƭŜ wƻŎƪ 
{ǘŀǊǎΦ  

tLaΥ 5ǳǊƛƴƎ ¸ŜŀǊ н ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ tLa ƛǎ ŎƻƴǝƴǳŜŘ 
ǿƘŜǊŜ ǘƘŜ ΨǘƘƛƴƎΩ ȅƻǳ ŀǊŜ ƳǳƭǝǇƭȅƛƴƎ Ŏŀƴ ŎƘŀƴƎŜ ōǳǘ 
ȅƻǳǊ ŀƴǎǿŜǊ ƛǎ ǘƘŜ ǎŀƳŜ ŜƎ YƎ ƻǊ aΦ  

tƘȅǎƛŎŀƭΥ tǳǇƛƭǎ ōŜƎƛƴ ōȅ ǎƘŀǊƛƴƎ ǇƘȅǎƛŎŀƭ ƻōƧŜŎǘǎ ƛƴǘƻ 
ƎǊƻǳǇǎΦ  

DǊƻǳǇƛƴƎΥ ¢ƘŜ ǇƘȅǎƛŎŀƭ ǎƘŀǊƛƴƎ ƛǎ ǉǳƛŎƪƭȅ ƳƻǾŜŘ ǘƻ 
ǳǎƛƴƎ Řƻǘǎ ǘƻ ǎǇƭƛǘ ŀ ƴǳƳōŜǊ ƛƴǘƻ ƎǊƻǳǇǎΣ ǳǎƛƴƎ ŜƛǘƘŜǊ 
ŎƛǊŎƭŜǎ ƻǊ ƎǊƛŘǎΦ  

 

 

 

5ƛǾƛǎƛƻƴ CŀŎǘǎ  

aƻǾŜ ƻƴ ŦǊƻƳ ǳǎƛƴƎ ǿǊƛǧŜƴ ƎǊƻǳǇƛƴƎ ƳŜǘƘƻŘǎ ǘƻ 
ƭŜŀǊƴƛƴƎ ŎƻǊŜ ŦŀŎǘǎ ƻŦ ŘƛǾƛǎƛƻƴΣ ǘƘŜǎŜ ŀǊŜ ōŜƎƛƴƴƛƴƎ ǘƻ 
ƭƛƴƪ ŀǎ ǎǿƛǘŎƘŜǊǎ ƻŦ ƳǳƭǝǇƭƛŎŀǝƻƴ ŦŀŎǘǎΦ  

м 



¸ŜŀǊ о  

/ƻƭǳƳƴ ƳŜǘƘƻŘǎΥ tǳǇƛƭǎ ōŜƎƛƴ ōȅ ǎŜŎǳǊƛƴƎ ǘƘŜ ǳǎŜ ƻŦ 

нŘ Ҍ нŘ ǿƛǘƘƻǳǘ ŎŀǊǊȅƛƴƎ ŬǊǎǘΣ ǘƘŜƴ ŎŀǊǊȅƛƴƎΦ 

 

 

tǳǇƛƭǎ ŀǊŜ ǘƘŜƴ ŜȄǘŜƴŘŜŘ ǘƘǊƻǳƎƘ ǘƻ ǎƻƭǾƛƴƎ ŀ оŘҌнŘ 

ǿƛǘƘƻǳǘ ŎŀǊǊȅƛƴƎ ŬǊǎǘΣ ǘƘŜƴ ŎŀǊǊȅƛƴƎΦ  

 

 

 

tǳǇƛƭǎ ǘƘŜƴ ƳƻǾŜ ƻƴ ǘƻ ŎƻƳǇƭŜǝƴƎ оŘ Ҍ оŘ ǿƛǘƘƻǳǘ 

ŎŀǊǊȅƛƴƎ ŬǊǎǘΣ ǘƘŜƴ ŎŀǊǊȅƛƴƎΦ ŎŀǊǊȅƛƴƎς ǊŜƳŀƛƴƛƴƎ ǿƛǘƘƛƴ 

Ŝǉǳŀƭ ƴǳƳōŜǊ ƻŦ ŘƛƎƛǘǎΦ  

 

/ƻƭǳƳƴ ƳŜǘƘƻŘǎΥ tǳǇƛƭǎ ōŜƎƛƴ ōȅ ŦƻŎǳǎƛƴƎ ƻƴ ŀ нŘ 

ƴǳƳōŜǊ ǎǳōǘǊŀŎǘ ŀƴƻǘƘŜǊ нŘ ƴǳƳōŜǊΣ ǿƘŜǊŜ 

ōƻǊǊƻǿƛƴƎ ƛǎ ƴŜŜŘŜŘΦ   

 

 

tǳǇƛƭǎ ŀǊŜ ǘƘŜƴ ƛƴǘǊƻŘǳŎŜŘ ǘƻ оŘ ƴǳƳōŜǊǎΣ ǎƻ ƴƻ 

ōƻǊǊƻǿƛƴƎ ƛƴƛǝŀƭƭȅΣ ōŜŦƻǊŜ ƳƻǾƛƴƎ ƻƴǘƻ ōƻǊǊƻǿƛƴƎ 

ƭŀǘŜǊ ƻƴΦ   

 

 

CƛƴŀƭƭȅΣ ǇǳǇƛƭǎ ƳƻǾŜ ƻƴǘƻ ǎǳōǘǊŀŎǝƴƎ ŀ оŘ ƴǳƳōŜǊ 

ŦǊƻƳ ŀƴƻǘƘŜǊ оŘ ƴǳƳōŜǊΣ ǿƛǘƘ ōƻǊǊƻǿƛƴƎΦ  

 

¢¢ CŀŎǘǎΥ /ƘƛƭŘǊŜƴ ŎƻƴǝƴǳŜ ǘƻ ƭŜŀǊƴ ǘƘŜƛǊ ŎƻǊŜ ¢¢ ŦŀŎǘǎ 

ŦƻƭƭƻǿƛƴƎ ǘƘŜ .ƛƎ aŀǘƘǎ [ŜŀǊƴ-Lǘǎ ǎŎƘŜŘǳƭŜ ǿƛǘƘ ǘƘŜƛǊ 

ƪƴƻǿƭŜŘƎŜ ōŜƛƴƎ ǎŜŎǳǊŜŘ ǘƘǊƻǳƎƘ ǇǊŀŎǝǎŜ ƻƴ ¢ƛƳŜǎ 

¢ŀōƭŜǎ wƻŎƪ {ǘŀǊǎΦ 

{aL[9Υ ¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ǎƳƛƭŜ ƳǳƭǝǇƭƛŎŀǝƻƴ ƛǎ ǳǎŜŘ 

ŀƭƻƴƎǎƛŘŜ ǘƘŜ tLa ǇǊƛƴŎƛǇƭŜ ǿƘŜƴ ƳǳƭǝǇƭȅƛƴƎ млǎΣ 

мллǎ ƻǊ млллǎ  

 

 

 

/ƻƭǳƳƴ ƳǳƭǝǇƭƛŎŀǝƻƴΥ tǳǇƛƭǎ ōŜƎƛƴ ōȅ ƭŀȅƛƴƎ ƻǳǘ 

мŘȄмŘ ŀǎ ŎƻƭǳƳƴ ǘƻ ōǊƛŘƎŜ ǘƘŜƛǊ ƪƴƻǿƭŜŘƎŜ ōŜŦƻǊŜ 

ƳƻǾƛƴƎ ǘƻ нŘ Ȅ мŘ ǿƛǘƘƛƴ ¢ƛƳŜǎ ¢ŀōƭŜǎ ǘƘŜȅ ŀǊŜ ǎŜŎǳǊŜ 

ǿƛǘƘ όнΣ оΣ п ƻǊ рύΦ 

  

5ƛǾƛǎƛƻƴ CŀŎǘǎΥ [ŜŀǊƴƛƴƎ ƻŦ ŘƛǾƛǎƛƻƴ ŦŀŎǘǎ όǎǿƛǘŎƘŜǊǎύ 

ŦǊƻƳ ǘŀōƭŜǎ ŦŀŎǘǎ ŎƻƴǝƴǳŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊΦ   

 

{aL[9Υ ¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ {aL[9 ŘƛǾƛǎƛƻƴ ƛǎ ǳǎŜŘ ǘƻ 

ǎǳǇǇƻǊǘ LǘΩǎ bƻǘƘƛƴƎ bŜǿ ǿƘŜǊŜ ǇǳǇƛƭǎ ŀǊŜ ŀōƭŜ ǘƻ 

ƛŘŜƴǝŦȅ ŘƛǾƛǎƛƻƴ ŦŀŎǘǎΦ  

 

 

 

.ǳǎ {ǘƻǇ ŘƛǾƛǎƛƻƴΥ ¢ƘŜ ōǳǎ ǎǘƻǇ ƳŜǘƘƻŘ ƛǎ ǳǎŜŘ ǿƛǘƘƛƴ 

ǝƳŜǎ ǘŀōƭŜǎ ǘƘŀǘ ǇǳǇƛƭǎ ŀǊŜ ŀǿŀǊŜ ƻŦ όнΣ оΣ п ƻǊ рύΣ 

ƛƴƛǝŀƭƭȅ ǿƛǘƘ ƴƻ ǊŜƳŀƛƴŘŜǊǎ ƛƴǎƛŘŜ ǘƘŜ ǉǳŜǎǝƻƴΦ   



¸ŜŀǊ п  

/ƻƭǳƳƴ aŜǘƘƻŘǎΥ tǳǇƛƭǎ ōŜƎƛƴ ōȅ ǎŜŎǳǊƛƴƎ оŘҌ оŘ 

ǿƛǘƘ ŎŀǊǊȅƛƴƎΦ 

 

tǳǇƛƭǎ ŀƭǎƻ ŎƻƳǇƭŜǘŜ ŎƻƭǳƳƴ ŀŘŘƛǝƻƴ ǿƛǘƘ ƳƛȄŜŘ 

ƴǳƳōŜǊǎ ƻŦ ŘƛƎƛǘǎ ǎǳŎƘ ŀǎ пŘ Ҍ нŘΣ ŦƻŎǳǎƛƴƎ ƻƴ      

{ǉǳƛƎƎƭŜǿƻǊǘƘ ŦƻǊ ǇƭŀŎŜ ǾŀƭǳŜΦ  

 

 

 

¢ƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊ ǇǳǇƛƭǎ ƳƻǾŜ ǘƻ пŘ Ҍ пŘ ǿƛǘƘ ŎŀǊπ

ǊȅƛƴƎΦ  

/ƻƭǳƳƴ aŜǘƘƻŘǎΥ tǳǇƛƭǎ ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ ǘƻ пŘ 

ƴǳƳōŜǊǎΦ  ¢ƘŜȅ ǎǘŀǊǘ ōȅ ǎǳōǘǊŀŎǝƴƎ нŘ ƴǳƳōŜǊǎΣ 

ōŜŦƻǊŜ ǇǊƻƎǊŜǎǎƛƴƎ ǘƻ оŘ ƴǳƳōŜǊǎΦ   

 

 

 

tǳǇƛƭǎ ǘƘŜƴ ǎǳōǘǊŀŎǘ пŘ ƴǳƳōŜǊǎ ŦǊƻƳ ƻǘƘŜǊ пŘ 

ƴǳƳōŜǊǎΦ 

 

 

¢¢ ŦŀŎǘǎΥ tǳǇƛƭǎ ŎƻƴǝƴǳŜ ǘƻ ƭŜŀǊƴ ǘƘŜƛǊ ŎƻǊŜ ¢¢ ŦŀŎǘǎ 

ŦƻƭƭƻǿƛƴƎ ǘƘŜ .ƛƎ aŀǘƘǎ [ŜŀǊƴ-Lǘǎ ǎŎƘŜŘǳƭŜ ǿƛǘƘ ǘƘŜƛǊ 

ƪƴƻǿƭŜŘƎŜ ōŜƛƴƎ ǎŜŎǳǊŜŘ ǘƘǊƻǳƎƘ ǇǊŀŎǝǎŜ ƻƴ ¢ƛƳŜǎ 

¢ŀōƭŜ wƻŎƪǎǘŀǊǎΦ  

 

{aL[9Υ ¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ǎƳƛƭŜ ƳǳƭǝǇƭƛŎŀǝƻƴ ƛǎ ǎŜŎǳǊŜŘ 

ŀƭƻƴƎǎƛŘŜ ǘƘŜ tLa ǇǊƛƴŎƛǇƭŜ ǿƘŜƴ ƳǳƭǝǇƭȅƛƴƎ млǎΣ 

мллǎ ƻǊ млллǎ  

 

 

/ƻƭǳƳƴ ƳǳƭǝǇƭƛŎŀǝƻƴΥ tǳǇƛƭǎ ƳƻǾŜ ƻƴǘƻ ǎƻƭǾƛƴƎ ŀƴȅ 

нŘ ƴǳƳōŜǊ ƳǳƭǝǇƭƛŜŘ ōȅ ŀ мŘ ƴǳƳōŜǊΣ ōŜŦƻǊŜ 

ƳǳƭǝǇƭȅƛƴƎ оŘ ƴǳƳōŜǊǎΦ  

  

5ƛǾƛǎƛƻƴ CŀŎǘǎΥ [ŜŀǊƴƛƴƎ ƻŦ ŘƛǾƛǎƛƻƴ ŦŀŎǘǎ όǎǿƛǘŎƘŜǊǎύ 

ŦǊƻƳ ǘŀōƭŜǎ ŦŀŎǘǎ ŎƻƴǝƴǳŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ȅŜŀǊΦ   

{aL[9Υ ¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ {aL[9 ŘƛǾƛǎƛƻƴ ƛǎ ǳǎŜŘ ǘƻ 

ǎǳǇǇƻǊǘ LǘΩǎ bƻǘƘƛƴƎ bŜǿ ǿƘŜǊŜ ǇǳǇƛƭǎ ŀǊŜ ŀōƭŜ ǘƻ 

ƛŘŜƴǝŦȅ ŘƛǾƛǎƛƻƴ ŦŀŎǘǎΦ  

 

 

.ǳǎ {ǘƻǇ ŘƛǾƛǎƛƻƴΥ ¢ƘŜ ōǳǎ ǎǘƻǇ ƳŜǘƘƻŘ ƛǎ ǳǎŜŘ ǿƛǘƘƛƴ 

ǝƳŜǎ ǘŀōƭŜǎ ǘƘŀǘ ǇǳǇƛƭǎ ŀǊŜ ŀǿŀǊŜ ƻŦ όнΣ оΣ п ƻǊ рύΣ 

ǘƘŜƴ ǘƻ ŀƴȅ ǘŀōƭŜǎΦ   

 

¢ƘŜƴΣ ǇǳǇƛƭǎ ǳǎŜ ǘƘŜ ōǳǎ ǎǘƻǇ ƳŜǘƘƻŘ ǘƻ ŘƛǾƛŘŜ оŘ ŀƴŘ 

пŘ ƴǳƳōŜǊǎΣ ǿƛǘƘ ƴƻ ǊŜƳŀƛƴŘŜǊǎ ƛƴ ǘƘŜ ŀƴǎǿŜǊΦ 

  


