
 
9ŸůůŔƚƚŔŸŰĲĬЮĤǃ fŰЮċƚƚŸĦŔċƣŔŸŰЮƽŔƣő 

 

 

fŰƻĲƚƣŔŰŊШŔŰШÉƨĦĦĲƚƚаШ ШƕƨċŰƣŔƣċƣŔƻĲШċŰċũǃƚŔƚШ
ŸŉШƣőĲШƚƣƖƨĦƣƨƖĲЯШĬǃŰċůŔĦƚШċŰĬШũŔŰťƚШƽŔƣőŔŰШ
ƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШċŰĬШŔŰƻĲƚƣŸƖШ

ĲĦŸƚǃƚƣĲů 
 

ШÑĲĦőŰŔĦċũШÅĲƓŸƖƣШ9ŸůůŔƚƚŔŸŰĲĬШĤǃШÅĲƚĲċƖĦőШEŰŊũċŰĬШƣŸШƚƨƓƓŸƖƣШƣőĲШ
cŔĦťƚŸŰШÅĲƻŔĲƽШŸŰШ?ĲĲƓĲŰŔŰŊШÖŰŔƻĲƖƚŔƣǃШċŰĬШfŰƻĲƚƣŸƖШxŔŰťƚ 

 

Ñ§~ ÉШ9§ ÑEÉШÖxÅf9cÉE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ÂŸƽĲƖĲĬЮĤǃЮƣőĲЮŰĲƽЮÖuЮ
ƨŰŔƻĲƖƚŔƣǃЮÉƓŔŰŸƨƣЮÅĲŊŔƚƣĲƖ 

sċŰƨċƖǃШΞΜΞΣ 



 

ŔŔ 

ÉƨŊŊĲƚƣĲĬШĦŔƣċƣŔŸŰШ 

ÂũĲċƚĲШĦŔƣĲШƣőŔƚШƽŸƖťШċƚаШÖũƖŔĦőƚĲŰЯШÑЮШ9ЮШΞΜΞΣЮШfŰƻĲƚƣŔŰŊШŔŰШÉƨĦĦĲƚƚаШ ШƕƨċŰƣŔƣċƣŔƻĲШċŰċũǃƚŔƚШŸŉШ
ƣőĲШƚƣƖƨĦƣƨƖĲЯШĬǃŰċůŔĦƚШċŰĬШũŔŰťƚШƽŔƣőŔŰШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШċŰĬШŔŰƻĲƚƣŸƖШĲĦŸƚǃƚƣĲůЮШШ
ÑĲĦőŰŔĦċũШÅĲƓŸƖƣШŉŸƖШÅĲƚĲċƖĦőШEŰŊũċŰĬЮ 

 

ĤŸƨƣШƣőĲШ ƨƣőŸƖ 

ÑŸůċƚШ9ŸċƣĲƚШÖũƖŔĦőƚĲŰ 

?ŔƖĲĦƣŸƖЯШÂŸũŔĦǃШEƻŔĬĲŰĦĲШÖŰŔƣШŉŸƖШÖŰŔƻĲƖƚŔƣǃШ9ŸůůĲƖĦŔċũŔƚċƣŔŸŰШċŰĬШfŰŰŸƻċƣŔŸŰЯШÖŰŔƻĲƖƚŔƣǃШ
ŸŉШ9ċůĤƖŔĬŊĲ 

 ċƣŔŸŰċũШ ĬƻŔƚŸƖШƣŸШÅĲƚĲċƖĦőШEŰŊũċŰĬШŸŰШuŰŸƽũĲĬŊĲШEǂĦőċŰŊĲШ~ĲƣƖŔĦƚ 

ÑŸůċƚШ9ŸċƣĲƚШÖũƖŔĦőƚĲŰШŔƚШƣőĲШ?ŔƖĲĦƣŸƖШŸŉШƣőĲШÂŸũŔĦǃШEƻŔĬĲŰĦĲШÖŰŔƣШŉŸƖШÖŰŔƻĲƖƚŔƣǃШ
9ŸůůĲƖĦŔċũŔƚċƣŔŸŰШċŰĬШfŰŰŸƻċƣŔŸŰШыÖ9fьШċƣШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШ9ċůĤƖŔĬŊĲШċŰĬШ ċƣŔŸŰċũШ ĬƻŔƚŸƖШƣŸШ
ÅĲƚĲċƖĦőШEŰŊũċŰĬШŸŰШƣőĲШťŰŸƽũĲĬŊĲШĲǂĦőċŰŊĲШыuEьШůĲƣƖŔĦƚЮШ[ƨŰĬĲĬШĤǃШÅĲƚĲċƖĦőШEŰŊũċŰĬЯШőĲШ
őċƚШĬĲƻĲũŸƓĲĬШÖ9fШŔŰƣŸШċШũĲċĬŔŰŊШĦĲŰƣƖĲШĬĲƻĲũŸƓŔŰŊШőŔŊőрŔůƓċĦƣЯШƓƖċĦƣŔĦĲрŉŸĦƨƚĲĬШĲƻŔĬĲŰĦĲШ
ċŰĬШŔŰƚŔŊőƣƚЯШƣŸŸũƚоŉƖċůĲƽŸƖťƚЯШċŰĬШĬċƣċоůĲƣƖŔĦƚШƣŸШŔŰŉŸƖůШƣőĲШƽŸƖťШŸŉШƓŸũŔĦǃůċťĲƖƚЯШŉƨŰĬĲƖƚШ
ċŰĬШƨŰŔƻĲƖƚŔƣǃШũĲċĬĲƖƚШũŸŸťŔŰŊШƣŸШċĦĦĲũĲƖċƣĲШƣőĲШŔůƓċĦƣƚШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚШŸŰШŔŰŰŸƻċƣŔŸŰШċŰĬШ
ĲĦŸŰŸůŔĦШƓƖŸƚƓĲƖŔƣǃШƣőƖŸƨŊőШƣőĲŔƖШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШċŰĬШƽŔĬĲƖШŉŸƖůƚШŸŉШuEЮШcŔƚШƽŸƖťШǯũũƚШċШ
ĦƖŔƣŔĦċũШƣƖċŰƚũċƣŔŸŰċũШŊċƓШĤĲƣƽĲĲŰШƣőĲШƽŸƖťШŸŉШċĦċĬĲůŔĦƚШċŰĬШƓŸũŔĦǃоƨŰŔƻĲƖƚŔƣǃШƓƖċĦƣŔĦĲЮШ§ƻĲƖШ
ƣőĲШƓċƚƣШƣƽŸШĬĲĦċĬĲƚШőŔƚШƽŸƖťШőċƚШĤĲĲŰШŔŰƚƣƖƨůĲŰƣċũШŔŰШŔŰŉŸƖůŔŰŊШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШuEр
ƖĲũċƣĲĬШƓŸũŔĦŔĲƚШċŰĬШŉƨŰĬŔŰŊШƓƖŸŊƖċůůĲƚШŔŰШƣőŔƚШċƖĲċЮШÉŔŰĦĲШΞΜΞΟШőĲШőċƚШũĲĬШċШŢŸŔŰƣШƽŸƖťШ
ƓƖŸŊƖċůůĲШƽŔƣőШÅĲƚĲċƖĦőШEŰŊũċŰĬШƣŸШĬĲƻĲũŸƓШŰĲǂƣШŊĲŰĲƖċƣŔŸŰШĬċƣċШċŰĬШůĲƣƖŔĦƚШŉŸƖШťŰŸƽũĲĬŊĲШ
ĲǂĦőċŰŊĲЯШċШťĲǃШŉŸĦƨƚШŸŉШƽőŔĦőШőċƚШĤĲĲŰШċƖŸƨŰĬШĲƻŔĬĲŰĦŔŰŊШƣőĲШőĲċũƣőЯШŉƨŰĦƣŔŸŰŔŰŊШċŰĬШ
ƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůШŔŰШƣőĲШÖuЮШÑőŔƚШƽŸƖťШƨŰĬĲƖƓŔŰŰĲĬШƣőĲШĬĲƚŔŊŰШ
ċŰĬШĬĲũŔƻĲƖǃШŸŉШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШĤǃШƣőĲШcŔŊőĲƖШEĬƨĦċƣŔŸŰШÉƣċƣŔƚƣŔĦƚШ ŊĲŰĦǃШыƓċƖƣШŸŉШsŔƚĦьЮ 

 

[ŸƖШůŸƖĲШŔŰŉŸƖůċƣŔŸŰЯШƓũĲċƚĲШĦŸŰƣċĦƣШÑŸůċƚШ9ŸċƣĲƚШÖũƖŔĦőƚĲŰШыƣĦΞΣΤѻĦċůЮċĦЮƨťьЮ 

 

?ŔƚĦũċŔůĲƖƚ 
ÑőĲШƻŔĲƽƚШċŰĬШċƖŊƨůĲŰƣƚШĲǂƓƖĲƚƚĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШċƖĲШŸŉШƣőĲШċƨƣőŸƖШċŰĬШĬŸШŰŸƣШƖĲƓƖĲƚĲŰƣШƣőĲШ
ƓŸƚŔƣŔŸŰƚШŸŉШŸƖŊċŰŔƚċƣŔŸŰƚШŸƖШĲǂƓĲƖƣШŊƖŸƨƓƚШŸŉШƽőŔĦőШƣőĲǃШċƖĲШĦƨƖƖĲŰƣũǃЯШŸƖШƽĲƖĲШƓƖĲƻŔŸƨƚũǃЯШ
ůĲůĤĲƖƚЯШŰŸƖШŸŉШŸƖŊċŰŔƚċƣŔŸŰƚШƣőċƣШŉƨŰĬĲĬШƣőŔƚШƽŸƖťЮ 

~ƨĦőШŸŉШƣőĲШċŰċũǃƚŔƚШũĲƻĲƖċŊĲƚШĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťЯШfŰĦЮШÑőĲШĦŔƣĲĬШĬċƣċШőċƚШŰŸƣШĤĲĲŰШƖĲƻŔĲƽĲĬШ
ĤǃШÂŔƣĦő7ŸŸťШċŰċũǃƚƣƚШċŰĬШůċǃШĤĲШŔŰĦŸŰƚŔƚƣĲŰƣШƽŔƣőШÂŔƣĦő7ŸŸťШůĲƣőŸĬŸũŸŊǃЮ 

 

 

ÑőĲШĦŸƓǃƖŔŊőƣШŸŉШċũũШůċƣĲƖŔċũƚШŔŰШƣőŔƚШƓƨĤũŔĦċƣŔŸŰШĤĲũŸŰŊƚШƣŸШƣőĲШċƨƣőŸƖЮШ 

ѿШΞΜΞΡШÑŸůċƚШ9ŸċƣĲƚШÖũƖŔĦőƚĲŰШċŰĬШƣőĲШÂŸũŔĦǃШEƻŔĬĲŰĦĲШÖŰŔƣШŉŸƖШÖŰŔƻĲƖƚŔƣǃШ9ŸůůĲƖĦŔċũŔƚċƣŔŸŰШ
ċŰĬШfŰŰŸƻċƣŔŸŰШыÖ9fьЯШÖŰŔƻĲƖƚŔƣǃШŸŉШ9ċůĤƖŔĬŊĲЮШ ũũШƖŔŊőƣƚШƖĲƚĲƖƻĲĬЮ  

mailto:tc267@cam.ac.uk


 

ŔŔŔ 

EǂĲĦƨƣŔƻĲШÉƨůůċƖǃ 

ÑŸůċƚШ9ŸċƣĲƚШÖũƖŔĦőƚĲŰШƽċƚШĦŸůůŔƚƚŔŸŰĲĬШĤǃШÅĲƚĲċƖĦőШEŰŊũċŰĬШƣŸШƓƖŸĬƨĦĲШƣőŔƚШƖĲƓŸƖƣШƣŸШ
ƚƨƓƓŸƖƣШƣőĲШŔŰĬĲƓĲŰĬĲŰƣШƖĲƻŔĲƽШĤĲŔŰŊШĬĲƻĲũŸƓĲĬШĤǃШÑŸŰǃШcŔĦťƚŸŰШŸŰШ?ĲĲƓĲŰŔŰŊШ
ÖŰŔƻĲƖƚŔƣǃрfŰƻĲƚƣŸƖШxŔŰťƚШŉŸƖШÖuШÅĲƚĲċƖĦőШċŰĬШfŰŰŸƻċƣŔŸŰШыÖuÅfьЮШÑőĲШƣĲĦőŰŔĦċũШƖĲƓŸƖƣШ
ƓƖĲƚĲŰƣƚШċШĬċƣċрĬƖŔƻĲŰШċŰċũǃƚŔƚШŸŉШƣőĲШŔŰƻĲƚƣůĲŰƣШċŰĬШŔŰƻĲƚƣŸƖШũċŰĬƚĦċƓĲШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣǃШ
ƚƓŔŰŸƨƣƚЯШċŰĬШƨƓĬċƣĲĬШŔŰƚŔŊőƣƚШŸŰШƣőĲШőĲċũƣőШċŰĬШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШ
ĲĦŸƚǃƚƣĲůЮ 

ÖŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШƓƖŸƻŔĬĲШċŰШŔůƓŸƖƣċŰƣШƻĲőŔĦũĲШƣŸШĦŸůůĲƖĦŔċũŔƚĲШĤƖĲċťƣőƖŸƨŊőШŔĬĲċƚШċŰĬШ
ƣĲĦőŰŸũŸŊŔĲƚШĲůĲƖŊŔŰŊШŉƖŸůШƽŔƣőŔŰШƣőĲШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůШċŰĬШĬĲũŔƻĲƖШŔůƓċĦƣƚШŸŰШƣőĲШĲĦŸŰŸůǃШ
ċŰĬШƚŸĦŔĲƣǃШċƣШƚĦċũĲЮШÑőĲǃШŸƓĲŰШƨƓШŰĲƽШƽĲċũƣőрĦƖĲċƣŔŰŊШŸƓƓŸƖƣƨŰŔƣŔĲƚШŔŰШĲǂŔƚƣŔŰŊШŔŰĬƨƚƣƖŔĲƚЯШőĲũƓШ
ƣŸШƚĲĲĬШŰĲƽШůċƖťĲƣƚЯШċŰĬШƓƖŸƻŔĬĲШƚŸũƨƣŔŸŰƚШƣŸШőĲũƓШŸƣőĲƖШŸƖŊċŰŔƚċƣŔŸŰƚШŔŰŰŸƻċƣĲЯШƖċŔƚĲШ
ƓƖŸĬƨĦƣŔƻŔƣǃШċŰĬШĤƨŔũĬШƖĲƚŔũŔĲŰĦĲЮШ§ŰĦĲШċШĦƖŔƣŔĦċũШůċƚƚШŸŉШċĦƣŔƻŔƣǃШŔƚШƖĲċĦőĲĬЯШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШ
ĦċŰШċũƚŸШőĲũƓШƣŸШĬƖŔƻĲШƣőĲШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĬǃŰċůŔƚůШŸŉШċШũŸĦċũШĦũƨƚƣĲƖЮШÑőĲǃШƓũċǃШċŰШŔůƓŸƖƣċŰƣШ
ƖŸũĲШŔŰШĬƖŔƻŔŰŊШƚĦŔĲŰĦĲШċŰĬШŔŰŰŸƻċƣŔŸŰрũĲĬШĲĦŸŰŸůŔĦШŊƖŸƽƣőШċŰĬШŰċƣŔŸŰċũШĦŸůƓĲƣŔƣŔƻĲŰĲƚƚЯШ
ƚƣƖĲŰŊƣőĲŰŔŰŊШŰċƣŔŸŰċũШƚĲĦƨƖŔƣǃЯШċŰĬШƣċĦťũŔŰŊШƚŸůĲШŸŉШƣőĲШƽŸƖũĬќƚШůŸƚƣШƓƖĲƚƚŔŰŊШƚŸĦŔĲƣċũШ
ĦőċũũĲŰŊĲƚЮШ 

[ŸũũŸƽŔŰŊШǃĲċƖƚШŸŉШƓŸũŔĦǃШŉŸĦƨƚШŸŰШƽőċƣШƨŰŔƻĲƖƚŔƣŔĲƚШĦċŰШĬŸШƣŸШĤĲƣƣĲƖШĲŰċĤũĲШƣőĲŔƖШƚƣċǭШƣŸШĦƖĲċƣĲШ
ŰĲƽШƻĲŰƣƨƖĲƚШƣŸШĦŸůůĲƖĦŔċũŔƚĲШŰĲƽШŔĬĲċƚШċŰĬШƣĲĦőŰŸũŸŊŔĲƚЯШċƣƣĲŰƣŔŸŰШŔƚШŰŸƽШƣƨƖŰŔŰŊШƣŸШŸƣőĲƖШ
ċƖĲċƚШŸŉШƣőĲШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċŰĬШŔŰŰŸƻċƣŔŸŰШĲĦŸƚǃƚƣĲůШƽőĲƖĲШƓƖŸŊƖĲƚƚШŰĲĲĬƚШƣŸШĤĲШůċĬĲЮШÑőŔƚШ
ŔŰĦũƨĬĲƚШċШŉŸĦƨƚШŸŰШƽőĲƖĲШċŰĬШőŸƽШƣőĲШÖuќƚШŔŰƻĲƚƣůĲŰƣШċŰĬШŔŰƻĲƚƣŸƖШĲĦŸƚǃƚƣĲůЯШċŰĬШŔƣƚШũŔŰťƚШ
ƽŔƣőШƣőĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůЯШĦŸƨũĬШĤĲШƚƣƖĲŰŊƣőĲŰĲĬШċŰĬШŉƨƖƣőĲƖШĬĲƻĲũŸƓĲĬШƣŸШőĲũƓШ
ĤĲƣƣĲƖШƚĲĲĬШċŰĬШŰƨƖƣƨƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШĬƨƖŔŰŊШƣőĲŔƖШĲċƖũǃШĬĲƻĲũŸƓůĲŰƣЯШċŰĬШƓƖŸƻŔĬĲШƣőĲШ
ŰĲĦĲƚƚċƖǃШǯŰċŰĦŔċũШĦċƓŔƣċũШƣŸШőĲũƓШƣőĲůШŊƖŸƽШċŰĬШƚĦċũĲШŉŸƖШƣőĲШĤĲŰĲǯƣШŸŉШƣőĲШÖuЮШ 

]ƨŔĬĲĬШĤǃШƣőĲШŰĲĲĬƚШŸŉШƣőĲШcŔĦťƚŸŰШÅĲƻŔĲƽШƣĲċůШċŰĬШƓŸƽĲƖĲĬШĤǃШƣőĲШũċƣĲƚƣШĬċƣċШċƻċŔũċĤũĲШŉƖŸůШ
ƣőĲШŰĲƽШÖuШƨŰŔƻĲƖƚŔƣǃШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьЯШċŰĬШũŔŰťĲĬШƣŸШĬċƣċШŉƖŸůШ
ÂŔƣĦő7ŸŸťЯШ~ŸŸĬǃќƚШ[ ~EШċŰĬШ§ƖĤŔƚШĬċƣċШƓũċƣŉŸƖůƚЯШċŰĬШƣőĲШcŔŊőĲƖШEĬƨĦċƣŔŸŰШÉƣċƣŔƚƣŔĦƚШ ŊĲŰĦǃШ
ыcEÉ ЯШƓċƖƣШŸŉШsŔƚĦьЯШƣőĲШƖĲƓŸƖƣШĲǂċůŔŰĲƚШƣőĲШŉŸũũŸƽŔŰŊШťĲǃШƣŸƓŔĦƚа 

р ÑőĲШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШŔŰƻĲƚƣůĲŰƣШċŰĬШŔŰƻĲƚƣŸƖШũċŰĬƚĦċƓĲШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЯШőŸƽШ
ƣőŔƚШƻċƖŔĲƚШċĦƖŸƚƚШƣőĲШƖĲŊŔŸŰƚШċŰĬШŰċƣŔŸŰƚШŸŉШƣőĲШÖuЯШċŰĬШőŸƽШŔƣШŔƚШĲƻŸũƻŔŰŊШŸƻĲƖШƣŔůĲ 

р ÑőĲШƚƣƖƨĦƣƨƖĲЯШƓĲƖŉŸƖůċŰĦĲШċŰĬШŸƨƣĦŸůĲƚШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůШċŰĬШ
őŸƽШƣőŔƚШĦŸůƓċƖĲƚШƣŸШƣőĲШƽŔĬĲƖШƚƣċƖƣƨƓШƓŸƓƨũċƣŔŸŰ 

р ÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШĬŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚ 
р fŰĬŔĦċƣŸƖƚШŸŉШƣőĲШÖuќƚШċĤŔũŔƣǃШƣŸШƖĲƣċŔŰШƻċũƨĲШŉƖŸůШƣőĲŔƖШƚƓŔŰŸƨƣƚШċƚШƣőĲǃШŊƖŸƽШċŰĬШƚĦċũĲ 
р ŰШŔŰƣĲƖŰċƣŔŸŰċũШĦŸůƓċƖŔƚŸŰШŸŉШƣőĲШŔŰƻĲƚƣůĲŰƣШƓĲƖŉŸƖůċŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШ
ĲůĲƖŊŔŰŊШŉƖŸůШũĲċĬŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШÖuШċŰĬШƚĲũĲĦƣĲĬШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚ 

р ÑőĲШĲǂƣĲŰƣШƣŸШƽőŔĦőШÖuШƨŰŔƻĲƖƚŔƣŔĲƚШċƖĲШƓƖŸĬƨĦŔŰŊШƚĲƖŔċũШĲŰƣƖĲƓƖĲŰĲƨƖƚШċŰĬШőŸƽШƣőŔƚШ
ĦŸůƓċƖĲƚШŔŰƣĲƖŰċƣŔŸŰċũũǃ 



 

Ŕƻ 

ÑőĲШƖĲƓŸƖƣШƨƓĬċƣĲƚШċŰĬШĲǂƓċŰĬƚШƣőĲШƖŔĦőШƚĲƣШŸŉШŔŰƚŔŊőƣƚШŸŰШƣőĲШƚƣƖƨĦƣƨƖĲШċŰĬШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШ
ÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůШĦċƓƣƨƖĲĬШŔŰШƣőĲШΞΜΞΡШÂŸƽĲƖŔŰŊЮfĬĲċƚЮƣŸЮfŰŰŸƻċƣŔŸŰШƖĲƓŸƖƣШ
ƓƨĤũŔƚőĲĬШĤǃШƣőĲШÂŸũŔĦǃШEƻŔĬĲŰĦĲШÖŰŔƣШŉŸƖШÖŰŔƻĲƖƚŔƣǃШ9ŸůůĲƖĦŔċũŔƚċƣŔŸŰШċŰĬШfŰŰŸƻċƣŔŸŰШыÖ9fьШċƣШ
ƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШ9ċůĤƖŔĬŊĲЮ 

ÉĲũĲĦƣĲĬШťĲǃШǯŰĬŔŰŊƚШŉƖŸůШƣőĲШƖĲƓŸƖƣШċƖĲШĦċƓƣƨƖĲĬШőĲƖĲЮШ 

ÉƓŔŰŸƨƣƚШċƖĲШŔůƓŸƖƣċŰƣШŉŸƖШĬƖŔƻŔŰŊШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШŔŰШťĲǃШƚĲĦƣŸƖƚШŉŸƖШÖuШĲĦŸŰŸůǃ 

ÑőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШŔĬĲŰƣŔǯĲƚШΞЯΟΜΤШƚƓŔŰŸƨƣƚШĲůĲƖŊŔŰŊШ
ŉƖŸůШÖuШƨŰŔƻĲƖƚŔƣŔĲƚЮШÑőĲƚĲШƽĲƖĲШĲŔƣőĲƖШŉŸƨŰĬĲĬШĤĲƣƽĲĲŰШΝƚƣШƨŊƨƚƣШΞΜΝΞШċŰĬШΟΝƚƣШsƨũǃШ
ΞΜΞΠШƖĲŊċƖĬũĲƚƚШŸŉШƽőĲƣőĲƖШƣőĲǃШċƖĲШƚƣŔũũШċĦƣŔƻĲЯШŸƖШŉŸƨŰĬĲĬШƓƖŔŸƖШƣŸШƣőŔƚШĬċƣĲШĤƨƣШċƖĲШƚƣŔũũШ
ċĦƣŔƻĲЮШ§ŉШƣőĲƚĲЯШċũůŸƚƣШΝЯΤΜΜШċƖĲШƚƣŔũũШċĦƣŔƻĲЯШΣΤШőċƻĲШũŔƚƣĲĬШŸŰШċШƚƣŸĦťШĲǂĦőċŰŊĲЯШċŰĬШŸƻĲƖШ
ΞΜΜШőċƻĲШĤĲĲŰШċĦƕƨŔƖĲĬЮШ~ŸƚƣШƚƓŔŰŸƨƣƚШőċƻĲШũĲċƚƣШƚŸůĲШŸƖŔŊŔŰƚШŔŰШƣőĲШũŔŉĲШƚĦŔĲŰĦĲƚШċŰĬоŸƖШ
ĲŰŊŔŰĲĲƖŔŰŊШċŰĬШƓőǃƚŔĦċũШƚĦŔĲŰĦĲƚШĬŔƚĦŔƓũŔŰĲƚШƽŔƣőШƨŰŔƻĲƖƚŔƣŔĲƚЮ 

ÖŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШƓũċǃШċŰШŔůƓŸƖƣċŰƣШƖŸũĲШŔŰШĬƖŔƻŔŰŊШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШŔŰШƚƣƖċƣĲŊŔĦċũũǃШ
ŔůƓŸƖƣċŰƣШƚĲĦƣŸƖƚШċŰĬШƻĲƖƣŔĦċũƚШŸŉШƣőĲШÖuШĲĦŸŰŸůǃШċŰĬШĦŸůůĲƖĦŔċũŔƚĲШƣĲĦőŰŸũŸŊŔĲƚЯШ
ƓƖŸĬƨĦƣƚШċŰĬШƚĲƖƻŔĦĲƚШƣőċƣШċƖĲШƻċũƨĲĬШĤǃШŔŰƻĲƚƣŸƖƚЮШ§ŉШƣőĲШĤĲƚƣШƓĲƖŉŸƖůŔŰŊШƚƣċƖƣƨƓƚШ
ŉŸƨŰĬĲĬШŔŰШƣőĲШÖuШĤĲƣƽĲĲŰШΞΜΝΟрΞΜΞΠШыƖċŰťĲĬШĤċƚĲĬШŸŰШƣőĲШĦƨůƨũċƣŔƻĲШċůŸƨŰƣШŸŉШé9Ш
ŉƨŰĬŔŰŊШƖċŔƚĲĬШĬƨƖŔŰŊШƚŔŰĦĲШŉŸƨŰĬċƣŔŸŰьЯШΤΜӖШŸŉШƣőĲШƣŸƓШΞΜШŔŰШƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШ
ĤŔŸƣĲĦőŰŸũŸŊǃШƽĲƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚбШΣΡӖШŸŉШƣőŸƚĲШŔŰШőĲċũƣőĦċƖĲШĬĲƻŔĦĲƚШƽĲƖĲШ
ƚƓŔŰŸƨƣƚбШΤΜӖШŸŉШƚƣċƖƣƨƓƚШŔŰШƚĲůŔĦŸŰĬƨĦƣŸƖƚШƽĲƖĲШƚƓŔŰŸƨƣƚЯШċŰĬШŔŰШƣőĲШůċƖťĲƣШƻĲƖƣŔĦċũШŸŉШ
ċĬƻċŰĦĲĬШůċŰƨŉċĦƣƨƖŔŰŊЯШΠΜӖШƽĲƖĲШƚƓŔŰŸƨƣƚЮШ[ƨƖƣőĲƖůŸƖĲЯШƽőŔũĲШŢƨƚƣШΡӖШŸŉШċũũШ fо~xШ
ƚƣċƖƣƨƓƚШĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬШƽĲƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЯШΞΜӖШŸŉШƣőŸƚĲШƖċŔƚŔŰŊШƣőĲШůŸƚƣШé9Ш
ŉƨŰĬŔŰŊШƽĲƖĲШƚƓŔŰŸƨƣƚЮШ 

ìőŔũĲШőĲċƻŔũǃШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШċШƚůċũũШŰƨůĤĲƖШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚЯШƚƓŔŰŸƨƣШċĦƣŔƻŔƣǃШŔƚШŊƖŸƽŔŰŊШ
ŸƨƣƚŔĬĲШƣƖċĬŔƣŔŸŰċũШƚƓŔŰŸƨƣШƓƖŸĬƨĦŔŰŊШőĲċƖƣũċŰĬƚШŸŉШũċƖŊĲƚƣШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШÖu 

§ƻĲƖШƣőĲШƓċƚƣШĬĲĦċĬĲЯШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŔŰĦƖĲċƚĲĬШƚƣĲċĬŔũǃШƨŰƣŔũШƓċŰĬĲůŔĦШƓĲƖŔŸĬЯШ
ƽőĲƖĲШŔƣШŢƨůƓĲĬШƚŔŊŰŔǯĦċŰƣũǃЮШ[ŸũũŸƽŔŰŊШċŰШċƓƓċƖĲŰƣШћƓċŰĬĲůŔĦШĤŸƨŰĦĲќШŔŰШΞΜΞΝрΞΜΞΞЯШ
ŰƨůĤĲƖƚШőċƻĲШĬƖŸƓƓĲĬШĤċĦťЯШċŰĬШŔƣШŔƚШŰŸƣШǃĲƣШĦũĲċƖШƽőĲƣőĲƖШƣőŔƚШƖĲƓƖĲƚĲŰƣƚШċШƚƣċĤŔũŔƚċƣŔŸŰШ
ŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċƣШċƖŸƨŰĬШΝΡΜрΝΣΜШƚƓŔŰŸƨƣƚШƓĲƖШċŰŰƨůЯШŸƖШċШĬĲĦũŔŰŔŰŊШƣƖĲŰĬЮШ
ÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċƓƓĲċƖƚШƣŸШĤƖŸċĬũǃШƣƖċĦťШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШé9ШŔŰƻĲƚƣůĲŰƣƚШċƣШƣőĲШ
ĲċƖũŔĲƖШƚƣċŊĲƚШŸŉШĦŸůƓċŰǃШĬĲƻĲũŸƓůĲŰƣЮШÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŔƚШċũƚŸШőĲċƻŔũǃШĦŸŰĦĲŰƣƖċƣĲĬШ
ƽŔƣőŔŰШċШƖĲũċƣŔƻĲũǃШƚůċũũШŰƨůĤĲƖШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚЯШƽŔƣőШΤΞӖШŸŉШƚƓŔŰŸƨƣƚШĦŸůŔŰŊШŉƖŸůШŢƨƚƣШΞΜШ
ƨŰŔƻĲƖƚŔƣŔĲƚЮШÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŔƚШċũƚŸШƚƣƖŸŰŊũǃШĦŸƖƖĲũċƣĲĬШƽŔƣőШƣőĲШƚĦċũĲШŸŉШƣőĲШƖĲƚĲċƖĦőШ
ĲŰƣĲƖƓƖŔƚĲШŸŉШċШƨŰŔƻĲƖƚŔƣǃЮШ 

EŰĦŸƨƖċŊŔŰŊũǃЯШƣőĲШƓċƚƣШĬĲĦċĬĲШőċƚШƚĲĲŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŸƨƣƚŔĬĲШƣőĲШƣƖċĬŔƣŔŸŰċũШ
ƚƓŔŰŸƨƣШƓƖŸĬƨĦŔŰŊШőĲċƖƣũċŰĬƚШŸŉШƣőĲШũċƖŊĲƚƣШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШÖuШы9ċůĤƖŔĬŊĲЯШ
EĬŔŰĤƨƖŊőЯШfůƓĲƖŔċũЯШ~ċŰĦőĲƚƣĲƖЯШ§ǂŉŸƖĬЯШċŰĬШÖ9xьШŔŰĦƖĲċƚĲШƚŔŊŰŔǯĦċŰƣũǃЯШƽŔƣőШƓƖŸĬƨĦƣŔŸŰШ
ũĲƻĲũƚШŰŸƽШĦŸůƓċƖċĤũĲШŸŰĦĲШŰŸƖůċũŔƚĲĬШĤǃШƣőĲШƚĦċũĲШŸŉШƣőĲŔƖШƖĲƚĲċƖĦőШċĦƣŔƻŔƣǃЮШÑőŔƚШŊƖŸƨƓШ
ŸŉШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰĦũƨĬĲƚШƣőĲШƨŰŔƻĲƖƚŔƣŔĲƚШŸŉШ7ƖŔƚƣŸũЯШ ĲƽĦċƚƣũĲЯШ ŸƣƣŔŰŊőċůЯШÄƨĲĲŰШ~ċƖǃЯШ
EǂĲƣĲƖЯШxŔƻĲƖƓŸŸũЯШÉőĲǭŔĲũĬШċŰĬШ7ŔƖůŔŰŊőċůЮШШŰƨůĤĲƖШŸŉШŉċĦƣŸƖƚШĦŸƨũĬШĤĲШĬƖŔƻŔŰŊШƣőĲƚĲШ
ĦőċŰŊĲƚЯШŰŸƣШũĲċƚƣШƣőĲШŸƻĲƖċũũШůċƣƨƖŔŰŊШŸŉШƨŰŔƻĲƖƚŔƣǃШĲĦŸƚǃƚƣĲůƚШĤĲǃŸŰĬШƣőĲШ]ŸũĬĲŰШ



 

ƻ 

ÑƖŔċŰŊũĲШŸŉШ§ǂŉŸƖĬЯШ9ċůĤƖŔĬŊĲШċŰĬШxŸŰĬŸŰШƣŸШƚƨƓƓŸƖƣШƚƓŔŰŸƨƣƚбШĲǭŸƖƣƚШĤǃШƣőĲƚĲШ
ƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШƚƣƖĲŰŊƣőĲŰШƣőĲŔƖШŔŰĦĲŰƣŔƻĲƚШċŰĬШƚƨƓƓŸƖƣШŉŸƖШƚƓŔŰŸƨƣШŉŸƨŰĬĲƖƚбШƓƖŸċĦƣŔƻĲШ
ŔŰƻĲƚƣůĲŰƣШĤǃШŉƨŰĬŔŰŊШĤŸĬŔĲƚЯШƚƨĦőШċƚШÅĲƚĲċƖĦőШEŰŊũċŰĬЯШŔŰШƣőĲƚĲШƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШĲŰċĤũĲШ
ƣőĲůШƣŸШƓƖŸƻŔĬĲШůŸƖĲШĬĲĬŔĦċƣĲĬШƖĲƚŸƨƖĦĲƚШƣŸШƚƨƓƓŸƖƣШƚƓŔŰŸƨƣШĬĲƻĲũŸƓůĲŰƣШċŰĬШċƣƣƖċĦƣШ
ŔŰƻĲƚƣůĲŰƣбШċŰĬШƣőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШĬĲĬŔĦċƣĲĬШƚĲĲĬШŉƨŰĬƚШыĲЮŊЮШ ŸƖƣőĲƖŰШ ĦĦĲũĲƖċƣŸƖЯШ
ĤċĦťĲĬШĤǃШÅĲƚĲċƖĦőШEŰŊũċŰĬьШċŰĬШũċƖŊĲƖШƚĦċũĲШŔŰƻĲƚƣůĲŰƣШŉƨŰĬƚШыĲЮŊЮШ ŸƖƣőĲƖŰШ]ƖŔƣƚƣŸŰĲьЯШ
őĲũƓŔŰŊШƣŸШŔŰĦƖĲċƚĲШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШŔŰƻĲƚƣůĲŰƣШĦċƓŔƣċũШŉŸƖШƚƓŔŰŸƨƣƚШĤċƚĲĬШŔŰШƨŰŔƻĲƖƚŔƣŔĲƚШ
ŸƨƣƚŔĬĲШ]ŸũĬĲŰШÑƖŔċŰŊũĲЮ 

ÑőĲШÖuШŔƚШċШũĲċĬŔŰŊШŰċƣŔŸŰШŊũŸĤċũũǃШŔŰШƣĲƖůƚШŸŉШƣőĲШċůŸƨŰƣШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũШŉƨŰĬŔŰŊШŔƣШ
ċƣƣƖċĦƣƚЯШĤƨƣШŔƣШƚƣƖƨŊŊũĲƚШƣŸШŊƖŸƽШċŰĬШƖĲƣċŔŰШƚŔŊŰŔǯĦċŰƣШé9рĤċĦťĲĬШĦŸůƓċŰŔĲƚШĬŸůĲƚƣŔĦċũũǃ 

ÑőĲШÖuШŔƚШŸŰĲШŸŉШƣőĲШũĲċĬŔŰŊШŰċƣŔŸŰƚШŊũŸĤċũũǃШŔŰШƣĲƖůƚШŸŉШċƣƣƖċĦƣŔŰŊШƻĲŰƣƨƖĲШĦċƓŔƣċũШŉƨŰĬŔŰŊЯШ
ƖċŰťŔŰŊШƣőŔƖĬШċŉƣĲƖШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚШċŰĬШ9őŔŰċЮШ?ĲƚƓŔƣĲШƣőŔƚЯШƣőĲШÖuШŔƚШőŸůĲШƣŸШƖĲũċƣŔƻĲũǃШ
ŉĲƽШћƨŰŔĦŸƖŰќШĦŸůƓċŰŔĲƚШыé9рĤċĦťĲĬШĦŸůƓċŰŔĲƚШƣőċƣШƽŔƣőШċШƓŸƚƣрůŸŰĲǃШƻċũƨċƣŔŸŰШŸŉШ
ůŸƖĲШƣőċŰШҘΝШĤŔũũŔŸŰьЮШ~ŸƚƣШŸŉШƣőĲƚĲШƨŰŔĦŸƖŰШĦŸůƓċŰŔĲƚШċƖĲШŔŰШƚŸŉƣƽċƖĲШċŰĬШǯŰċŰĦŔċũШ
ƚĲƖƻŔĦĲƚШƚĲĦƣŸƖƚШŸŉШƣőĲШĲĦŸŰŸůǃЮШéĲŰƣƨƖĲШĦċƓŔƣċũШŉƨŰĬŔŰŊШŔƚШċũƚŸШőĲċƻŔũǃШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШ
xŸŰĬŸŰШċŰĬШƣőĲШEċƚƣШċŰĬШÉŸƨƣőĲċƚƣШŸŉШƣőĲШÖuЯШƽŔƣőШĦŸůƓċŰŔĲƚШőĲċĬƕƨċƖƣĲƖĲĬШŔŰШƣőĲƚĲШ
ƖĲŊŔŸŰƚШċƣƣƖċĦƣŔŰŊШůŸƖĲШƣőċŰШΥΜӖШŸŉШċũũШé9ШŉƨŰĬŔŰŊЮШ9ŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőŔƚЯШΤΥӖШŸŉШÖuШ
őĲċĬƕƨċƖƣĲƖĲĬШé9ШŔŰƻĲƚƣŸƖƚШċƖĲШĤċƚĲĬШŔŰШƣőŔƚШċƖĲċШŸŉШƣőĲШÖuЯШċŰĬШŸƻĲƖШΦΜӖШŸŉШŸƻĲƖƚĲċƚШ
ŔŰƻĲƚƣŸƖƚШƽŔƣőШċШƓƖĲƚĲŰĦĲШŔŰШƣőĲШÖuШőċƻĲШƣőĲŔƖШŸǭŔĦĲƚШŔŰШxŸŰĬŸŰЮ 

?ĲƚƓŔƣĲШƣőĲШÖuШĤĲŔŰŊШċŰШċƣƣƖċĦƣŔƻĲШũŸĦċƣŔŸŰШŊũŸĤċũũǃШŉŸƖШé9ШŉƨŰĬŔŰŊЯШċŰĬШĲŰƣƖĲƓƖĲŰĲƨƖƚШ
ƚĲĲŔŰŊШċШƖŔƚĲШŸƻĲƖШƣőĲШƓċƚƣШĬĲĦċĬĲШŔŰШƓĲƖĦĲŔƻĲĬШŸƓƓŸƖƣƨŰŔƣŔĲƚШƣŸШƚƣċƖƣШċШĤƨƚŔŰĲƚƚЯШƣőĲШÖuШ
őċƚШƚĲĲŰШċШƚŔŊŰŔǯĦċŰƣШƖŔƚĲШƚŔŰĦĲШΞΜΝΥШŔŰШƣőĲШŉĲċƖШŸŉШŉċŔũƨƖĲШċůŸŰŊƚƣШƣőŸƚĲШƣőċƣШƚĲĲШŊŸŸĬШ
ŸƓƓŸƖƣƨŰŔƣŔĲƚЮ 

ÖŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШƖċŔƚĲĬШұΞЮΦШĤŔũũŔŸŰШŔŰШƻĲŰƣƨƖĲШŔŰƻĲƚƣůĲŰƣШŔŰШΞΜΞΠШĤƨƣШƽŸƖƖǃŔŰŊШƣƖĲŰĬƚШ
ċƖĲШĲůĲƖŊŔŰŊШċƖŸƨŰĬШĲċƖũǃрƚƣċŊĲШƻĲŰƣƨƖĲШĦċƓŔƣċũ 

ÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШƖċŔƚĲĬШұΞЮΦШĤŔũũŔŸŰШŔŰШé9ШŔŰƻĲƚƣůĲŰƣƚШŔŰШΞΜΞΠЯШċШũĲƻĲũШƣőċƣШƖĲůċŔŰƚШ
ƚŔŊŰŔǯĦċŰƣũǃШőŔŊőĲƖШƣőċŰШƓƖĲрƓċŰĬĲůŔĦЮШÑőŔƚШċĦĦŸƨŰƣĲĬШŉŸƖШċƓƓƖŸǂŔůċƣĲũǃШΝΤӖШŸŉШċũũШé9Ш
ŉƨŰĬŔŰŊШƚĲĦƨƖĲĬШĤǃШÖuШőĲċĬƕƨċƖƣĲƖĲĬШĦŸůƓċŰŔĲƚШŔŰШƣőċƣШǃĲċƖЮШÂƖĲрƚĲĲĬоƚĲĲĬШƚƣċŊĲШ
ŔŰƻĲƚƣůĲŰƣƚШтШĦƖŔƣŔĦċũШŉŸƖШƣőĲШĲůĲƖŊĲŰĦĲШċŰĬШŔŰŔƣŔċũШĬĲƻĲũŸƓůĲŰƣШŸŉШƚƓŔŰŸƨƣƚШтШĦŸŰƣŔŰƨĲĬШ
ƣŸШŊƖŸƽЯШŔŰĦƖĲċƚŔŰŊШŉƖŸůШұΝΜΜШůŔũũŔŸŰШŔŰШΞΜΝΦШƣŸШұΝΦΡШůŔũũŔŸŰШŔŰШΞΜΞΠЮШxċƣĲƖШƚƣċŊĲШé9Ш
ŔŰƻĲƚƣůĲŰƣƚШőċƻĲШċũƚŸШŔŰĦƖĲċƚĲĬШƚŔŊŰŔǯĦċŰƣũǃШŸƻĲƖШƣőŔƚШƓĲƖŔŸĬШƣŸШұΞЮΞΠШĤŔũũŔŸŰШŔŰШΞΜΞΠШċŰĬШ
őċƻĲШĤĲĲŰШƖĲũċƣŔƻĲũǃШƚƣċĤũĲШċƣШŸƻĲƖШұΞШĤŔũũŔŸŰШƚŔŰĦĲШΞΜΞΝШыĲǂĦĲƓƣШŉŸƖШΞΜΞΟьЮШ 

9ŸŰĦĲƖŰŔŰŊШőŸƽĲƻĲƖЯШŔƚШƣőĲШƣƖĲŰĬШŔŰШĲċƖũǃрƚƣċŊĲШé9ШŉƨŰĬŔŰŊЮШ[ŸũũŸƽŔŰŊШċШћƓċŰĬĲůŔĦШ
ĤŸƨŰĦĲќЯШŔŰƻĲƚƣůĲŰƣШċƣШƣőŔƚШƚƣċŊĲШőċƚШŰŸƽШĬƖŸƓƓĲĬШƣŸШũĲƻĲũƚШĤĲũŸƽШƓƖĲрƓċŰĬĲůŔĦШũĲƻĲũƚЯШ
ƽŔƣőШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШƚĲĦƨƖŔŰŊШұΠΡΣШůŔũũŔŸŰШŔŰШΞΜΞΠШыĬŸƽŰШŉƖŸůШұΡΦΠШůŔũũŔŸŰШŔŰШ
ΞΜΞΜьЮШÑőŔƚШŔƚШĦŸŰƚŔƚƣĲŰƣШƽŔƣőШƣőĲШĲǂƓĲƖŔĲŰĦĲƚШŔŰШƣőĲШƽŔĬĲƖШƚƣċƖƣƨƓШũċŰĬƚĦċƓĲЮШ 

 

 



 

ƻŔ 

fŰƻĲƚƣŔŰŊШŔŰШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔƚШċШƓŸƖƣŉŸũŔŸШŊċůĲШƽŔƣőШƖĲũċƣŔƻĲũǃШŉĲƽШĦŸůƓċŰŔĲƚШ
ĲǂƓĲƖŔĲŰĦŔŰŊШƚŔŊŰŔǯĦċŰƣШƓŸƚŔƣŔƻĲШŸƨƣĦŸůĲƚШċŰĬШĲǂŔƣƚ 

fŰƻĲƚƣŔŰŊШŔŰШƚƓŔŰŸƨƣƚШтШũŔťĲШůċŰǃШƣĲĦőŰŸũŸŊǃрĬƖŔƻĲŰШċŰĬШĬĲĲƓрƣĲĦőШƚƣċƖƣрƨƓƚШтШŔƚШċШ
ƓŸƖƣŉŸũŔŸШŊċůĲЮШÉŸůĲШƽŔũũШƚƨĦĦĲĲĬЯШċŰĬШċШŉĲƽШƽŔũũШĬĲũŔƻĲƖШŊċůĲрĦőċŰŊŔŰŊШŔŰŰŸƻċƣŔŸŰƚШƣőċƣШ
ƚőċƓĲШůċƖťĲƣƚШċŰĬШƚŸĦŔĲƣŔĲƚЮШ~ċŰǃЯШőŸƽĲƻĲƖЯШƽőŔũĲШƓĲƖőċƓƚШŰŸƣШŉċŔũŔŰŊШŸƨƣƖŔŊőƣЯШƽŔũũШ
ƚƣƖƨŊŊũĲШƣŸШĬĲƻĲũŸƓЯШƚĦċũĲШċŰĬШĬĲũŔƻĲƖШƽŔĬĲƚƓƖĲċĬШŔůƓċĦƣƚЮШÑőŔƚШƓŸƖƣŉŸũŔŸШŰċƣƨƖĲШŸŉШ
ƚƓŔŰŸƨƣƚШŔƚШƚĲĲŰШĦũĲċƖũǃШŔŰШƣőĲШŔŰƻĲƚƣůĲŰƣШċŰĬШŸƨƣĦŸůĲƚШĬċƣċЮШÑőĲШƣŸƓШΝΜӖШŸŉШƚƓŔŰŸƨƣƚШ
ыƖċŰťĲĬШĤǃШŔŰƻĲƚƣůĲŰƣШƖċŔƚĲĬьШƖċŔƚĲШƚŔŊŰŔǯĦċŰƣũǃШůŸƖĲШċƣШĲċĦőШƚƣċŊĲШŸŉШƣőĲŔƖШŢŸƨƖŰĲǃШƣőċŰШ
ƣőĲШůĲĬŔċŰШƚƓŔŰŸƨƣЮШ ƣШƣőĲШƓƖĲрƚĲĲĬоƚĲĲĬШƚƣċŊĲЯШƣőĲШċƻĲƖċŊĲШĬĲċũШƚŔǍĲШŉŸƖШƣőĲШƣŸƓШΝΜӖШƽċƚШ
ΥШƣŔůĲƚШũċƖŊĲƖШƣőċŰШƣőĲШƣőċƣШŉŸƖШƣőĲШůĲĬŔċŰШĦŸůƓċŰǃбШċƣШƣőĲШĲċƖũǃШé9ШƚƣċŊĲЯШƣőŔƚШƖċƣŔŸШ
ŢƨůƓƚШƣŸШΟΝЮШ 

~ċŰǃШÖuШƚƓŔŰŸƨƣƚШƚƣƖƨŊŊũĲШƣŸШƖċŔƚĲШũċƖŊĲƖШċůŸƨŰƣƚШŸŉШŔŰƻĲƚƣůĲŰƣЯШŸŉƣĲŰШƖĲƕƨŔƖĲĬШƣŸШĲŰċĤũĲШ
ƣőĲШĦŸůƓċŰǃШƣŸШƚĦċũĲШƣőĲŔƖШƣĲĦőŰŸũŸŊŔĲƚШċŰĬШŸƓĲƖċƣŔŸŰƚЮШ9ŸŰƚŔĬĲƖŔŰŊШƣőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШ
ƚƓŔŰŸƨƣƚШċƣШũĲċƚƣШƣőƖĲĲШǃĲċƖƚШŸũĬШƖċŔƚŔŰŊШĬŔǭĲƖĲŰƣШƣőƖĲƚőŸũĬШũĲƻĲũƚШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũШċŰĬШ
ƓƖŔƻċƣĲШĲƕƨŔƣǃШŔŰƻĲƚƣůĲŰƣЯШƣőĲШÖuШƚĲĲƚШċШĤŔŊШĬƖŸƓШĤĲƣƽĲĲŰШƣőŸƚĲШƖċŔƚŔŰŊШůŸƖĲШƣőċŰШұΞШ
ůŔũũŔŸŰШыΠΠӖьШċŰĬШƣőŸƚĲШƖċŔƚŔŰŊШůŸƖĲШƣőċŰШыұΝΜШůŔũũŔŸŰьбШŢƨƚƣШΣӖШƖċŔƚĲШůŸƖĲШƣőċŰШұΤΡШ
ůŔũũŔŸŰЮШ 

xŸŸťŔŰŊШċƣШƣőĲШƚċůƓũĲШŸŉШƚƓŔŰŸƨƣƚШƣőċƣШőċƻĲШƚƨƖƻŔƻĲĬШċƣШũĲċƚƣШǯƻĲШǃĲċƖƚШċũƚŸШƚőŸƽƚШƣőċƣШ
ΟΜӖШĲǂőŔĤŔƣШũŔůŔƣĲĬШŊƖŸƽƣőШŸƖШĦŸůůĲƖĦŔċũШƣƖċĦƣŔŸŰЯШċШŉƨƖƣőĲƖШΥӖШőċƻĲШŰŸƣШƚĲĦƨƖĲĬШċŰǃШ
ŔŰƻĲƚƣůĲŰƣШŸƖШċƖĲШŰŸƣШŔĬĲŰƣŔǯċĤũĲШŔŰШŔŰƻĲƚƣůĲŰƣШĬċƣċШƓũċƣŉŸƖůƚЯШċŰĬШΝΞӖШőċƻĲШƖċŔƚĲĬШũĲƚƚШ
ƣőċŰШұΝШůŔũũŔŸŰШŸƻĲƖШƣőĲŔƖШũŔŉĲƣŔůĲЮШ 

ÉƓŔŰŸƨƣƚШůċǃШĦŸŰƣƖŔĤƨƣĲШƣŸШƣőĲШĲĦŸŰŸůǃШċŰĬШƣőĲШÖuШƣőƖŸƨŊőШĬŔǭĲƖĲŰƣШƓċƣőƽċǃƚ 

ìőĲŰШĲǂċůŔŰŔŰŊШƚƓŔŰŸƨƣШŸƨƣĦŸůĲƚШċŰĬШƣőĲШƚĦċũĲШŸŉШƚƨĦĦĲƚƚĲƚЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШ
ƖĲĦŸŊŰŔƚĲШƣőċƣШƚƓŔŰŸƨƣƚШůċǃШŊƖŸƽШċŰĬШĬĲƻĲũŸƓШƣőƖŸƨŊőШĬŔǭĲƖĲŰƣШƓċƣőƽċǃƚЮШ~ċŰǃШƚĲĲťШƣŸШ
ĬĲƻĲũŸƓШƣőƖŸƨŊőШƚĲĲťŔŰŊШĲƕƨŔƣǃрĤċĦťĲĬШé9ШŔŰƻĲƚƣůĲŰƣЯШƽŔƣőШƚŸůĲШĤĲŔŰŊШċĦƕƨŔƖĲĬШŸƖШ
ƓƨĤũŔĦũǃШũŔƚƣĲĬШŸŰШċШƚƣŸĦťШĲǂĦőċŰŊĲЮШ ШŉĲƽШůċǃШĤĲĦŸůĲШћƨŰŔĦŸƖŰƚќШċŰĬШũċƖŊĲШĲůƓũŸǃĲƖƚЯШ
ƣőĲШũċƣƣĲƖШĤĲŔŰŊШĦũĲċƖũǃШŔůƓŸƖƣċŰƣШŉŸƖШĬƖŔƻŔŰŊШĲĦŸŰŸůŔĦШŊƖŸƽƣőШċŰĬШƓƖŸƚƓĲƖŔƣǃШŔŰШƣőĲШÖuЯШ
ƓċƖƣŔĦƨũċƖũǃШŔŉЯШċƚШċШŰċƣŔŸŰЯШƽĲШĦċŰШċŰĦőŸƖШůŸƖĲШŸŉШƣőĲШĲůƓũŸǃůĲŰƣШĬŸůĲƚƣŔĦċũũǃЮШ 

ÉŸůĲШůċǃШƖĲċũŔƚĲШƚƨĦĦĲƚƚШċŰĬШĦŸŰƣƖŔĤƨƣĲШƚŔŊŰŔǯĦċŰƣũǃШƣŸШƣőĲШĲĦŸŰŸůǃШċŰĬШƚŸĦŔĲƣǃШŔŰШ
ŸƣőĲƖШƽċǃƚЮШ[ŸƖШĲǂċůƓũĲЯШƚŸůĲШƚƓŔŰŸƨƣƚШůċǃШĲůĲƖŊĲШƣŸШƓƖŸƻŔĬĲШŰŔĦőĲЯШǃĲƣШĦƖŔƣŔĦċũũǃШ
ŔůƓŸƖƣċŰƣЯШƓƖŸĬƨĦƣƚШċŰĬШƚĲƖƻŔĦĲƚШƣŸШƚƣƖċƣĲŊŔĦċũũǃШŔůƓŸƖƣċŰƣШŔŰĬƨƚƣƖŔĲƚШŰċƣŔŸŰċũũǃШċŰĬШ
ƖĲŊŔŸŰċũũǃЮШÑőĲǃШůċǃШĤĲШƓƖŸƻŔĬŔŰŊШĲŰċĤũŔŰŊШƓƖŸĬƨĦƣƚШċŰĬШĦċƓċĤŔũŔƣŔĲƚШƣőċƣЯШƽőŔũĲШŰŸƣШ
ƖĲƕƨŔƖŔŰŊШũċƖŊĲШŰƨůĤĲƖƚШŸŉШƓĲŸƓũĲШƣŸШůĲĲƣШĬĲůċŰĬЯШůċǃШőĲũƓШŸƣőĲƖШĦŸůƓċŰŔĲƚШƣŸШ
ĤĲĦŸůĲШůŸƖĲШƓƖŸĬƨĦƣŔƻĲШċŰĬШĦŸůƓĲƣŔƣŔƻĲЯШċƣƣƖċĦƣШċŰĬШċŰĦőŸƖШŔŰĬƨƚƣƖŔċũШƻċũƨĲШĦőċŔŰƚШŔŰШċШ
ũŸĦċƣŔŸŰЯШċŰĬШĦŸŰƣƖŔĤƨƣĲШƣŸШŰċƣŔŸŰċũШƖĲƚŔũŔĲŰĦĲШċŰĬШƚĲĦƨƖŔƣǃШċŰĬШƣőĲШĤƨŔũĬŔŰŊШƨƓШŸŉШ
ƚŸƻĲƖĲŔŊŰШĦċƓċĤŔũŔƣŔĲƚЮШÑőĲШƖŸũĲШċŰĬШŔůƓŸƖƣċŰĦĲШŸŉШƣőĲƚĲШƣǃƓĲƚШŸŉШƚƓŔŰŸƨƣƚШċƖĲШőċƖĬШƣŸШ
ŔĬĲŰƣŔŉǃШċŰĬШĦċƓƣƨƖĲШŔŰШċŊŊƖĲŊċƣĲШċŰċũǃƚĲƚШŸŉШƚƓŔŰŸƨƣШŸƨƣĦŸůĲƚШċŰĬШŔƚШċŰШċƖĲċШƽőĲƖĲШ
ŉƨƖƣőĲƖШƽŸƖťШŔƚШƨƖŊĲŰƣũǃШŰĲĲĬĲĬЮ 
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ÖŰŔƻĲƖƚŔƣŔĲƚЯШƨŰŔƻĲƖƚŔƣǃрċǭŔũŔċƣĲĬШŉƨŰĬƚШċŰĬШƻĲŰƣƨƖĲШĦċƓŔƣċũШŔŰƻĲƚƣŸƖƚШċŰĬШċŰŊĲũƚШċƖĲШ
ŔůƓŸƖƣċŰƣШĲċƖũǃШŔŰƻĲƚƣŸƖƚШŔŰƣŸШƚƓŔŰŸƨƣƚ 

ÉƓŔŰŸƨƣƚШĬĲċũƚШċƣƣƖċĦƣШċШƻċƖŔĲƣǃШŸŉШĬŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШŔŰƻĲƚƣŸƖƚЯШƽŔƣőШƨŰŔƻĲƖƚŔƣŔĲƚЯШƨŰŔƻĲƖƚŔƣǃр
ċǭŔũŔċƣĲĬШŉƨŰĬƚЯШƻĲŰƣƨƖĲШĦċƓŔƣċũШŔŰƻĲƚƣŸƖƚЯШċŰĬШċŰŊĲũƚШƓċƖƣŔĦƨũċƖũǃШŔůƓŸƖƣċŰƣШĲċƖũǃШ
ŔŰƻĲƚƣŸƖƚЮШÂƖŔƻċƣĲШĲƕƨŔƣǃШċŰĬШŸƣőĲƖШŔŰƚƣŔƣƨƣŔŸŰċũШŔŰƻĲƚƣŸƖƚЯШĦŸƖƓŸƖċƣĲШƻĲŰƣƨƖĲШĦċƓŔƣċũШċŰĬШ
ĦŸƖƓŸƖċƣŔŸŰƚШĤĲĦŸůĲШůŸƖĲШƓƖĲƻċũĲŰƣШŔŰШũċƣĲƖШƚƣċŊĲШĬĲċũƚЮШìőŔũĲШƚĲĲШċШƻċƖŔĲƣǃШŸŉШŔŰƻĲƚƣŸƖШ
ƣǃƓĲƚШŔŰƻŸũƻĲĬШŔŰШƚƓŔŰŸƨƣШĬĲċũƚЯШƣőĲƖĲШŔƚШƚƣŔũũШċШƚŔŊŰŔǯĦċŰƣШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШƚƓŔŰŸƨƣШĬĲċũƚШ
ċůŸŰŊƚƣШċШƖĲũċƣŔƻĲũǃШŉĲƽШŔŰƻĲƚƣŸƖƚбШΠΞӖШŸŉШƓƖĲрƚĲĲĬоƚĲĲĬШƚƓŔŰŸƨƣШĬĲċũƚЯШċŰĬШΠΥӖШŸŉШĲċƖũǃр
ƚƣċŊĲШé9ШĬĲċũƚШŔŰƻŸũƻĲĬШċƣШũĲċƚƣШŸŰĲШƣŸƓШΝΜШŔŰƻĲƚƣŸƖШыƖċŰťĲĬШĤǃШƣőĲШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣШ
ĬĲċũƚШƣőĲǃШŔŰƻĲƚƣШŔŰьЮ 

ÑőĲШŊƖŸƽŔŰŊШƖŸũĲШŸŉШċĦĦĲũĲƖċƣŸƖƚШŔŰШƣőĲШƚƓŔŰŸƨƣШŢŸƨƖŰĲǃШŔƚШċũƚŸШĲƻŔĬĲŰƣШŉƖŸůШƣőĲШċŰċũǃƚŔƚЯШ
ƽŔƣőШůŸƖĲШƚƓŔŰŸƨƣШĬĲċũƚШŰŸƽШŔŰƻŸũƻŔŰŊШċƣШũĲċƚƣШŸŰĲШċĦĦĲũĲƖċƣŸƖЮШfŰШċĬĬŔƣŔŸŰЯШƽĲШċƖĲШċũƚŸШ
ƚĲĲŔŰŊШċШŊƖŸƽŔŰŊШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣШĬĲċũƚШŔŰƻŸũƻŔŰŊШĦŸƖƓŸƖċƣĲШƻĲŰƣƨƖĲШĦċƓŔƣċũШċŰĬШ
ĦŸƖƓŸƖċƣŔŸŰƚШůŸƖĲШĤƖŸċĬũǃЮ 

ÖŰŔƻĲƖƚŔƣǃШƻĲŰƣƨƖĲШŉƨŰĬƚШыŔŰĦũƨĬŔŰŊШĤŸƣőШƚĲĲĬШŉƨŰĬƚШċŰĬШũċƖŊĲƖШƨŰŔƻĲƖƚŔƣǃрċǭŔũŔċƣĲĬШċŰĬШ
ƨŰŔƻĲƖƚŔƣǃрŉŸĦƨƚĲĬШŉƨŰĬƚШċŰĬШŔŰƻĲƚƣůĲŰƣШĦŸůƓċŰŔĲƚьШċƖĲШĤĲĦŸůŔŰŊШċŰШŔůƓŸƖƣċŰƣШƓċƖƣШŸŉШ
ƣőĲШŔŰƻĲƚƣůĲŰƣШũċŰĬƚĦċƓĲШŉŸƖШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШƣőĲШÖuШċŰĬШŊũŸĤċũũǃЮШÑőĲƚĲШċƓƓĲċƖШƣŸШ
ĤĲШĲŰċĤũŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШыƚƨĦőШċƚШ§ǂŉŸƖĬШċŰĬШ9ċůĤƖŔĬŊĲШƣőċƣШőċƻĲШőċĬШċĦĦĲƚƚШƣŸШƚƨĦőШ
ŉƨŰĬƚШŉŸƖШůċŰǃШǃĲċƖƚШŰŸƽьШƣŸШŉŸũũŸƽрŸŰШƣőĲŔƖШŔŰŔƣŔċũШŔŰƻĲƚƣůĲŰƣƚШċŰĬШĤĲĦŸůĲШŔŰƻŸũƻĲĬШŔŰШ
ũċƣĲƖШƚƣċŊĲШĬĲċũƚЮШÑőĲШƚƣƨĬǃШċũƚŸШŉŸƨŰĬШƣőċƣШƚƓŔŰŸƨƣƚШƽőŸƚĲШŔŰŔƣŔċũШĬĲċũƚШŔŰƻŸũƻĲĬШ
ŔŰƻĲƚƣůĲŰƣШŉƖŸůШĤŸƣőШƣőĲШƨŰŔƻĲƖƚŔƣǃШċŰĬШċШƨŰŔƻĲƖƚŔƣǃрċǭŔũŔċƣĲĬШŉƨŰĬШċƓƓĲċƖĲĬШůŸƖĲШũŔťĲũǃШ
ƣŸШƖċŔƚĲШƚŔŊŰŔǯĦċŰƣũǃШůŸƖĲШƓŸƚƣрƚĲĲĬШé9ШŔŰƻĲƚƣůĲŰƣШƣőċŰШŸƣőĲƖƚЮШ]ŔƻĲŰШƣőĲШŊƖŸƽŔŰŊШ
ƓƖŸůŔŰĲŰĦĲШŸŉЯШċŰĬШċƣƣĲŰƣŔŸŰШƣŸЯШƣőĲƚĲШŉƨŰĬƚЯШůƨĦőШůŸƖĲШĬĲƣċŔũĲĬШċŰĬШŔŰрĬĲƓƣőШċŰċũǃƚŔƚШ
ŔƚШŰĲĲĬĲĬШƣŸШƖŸĤƨƚƣũǃШĬĲƣĲƖůŔŰĲШƣőĲŔƖШĦŸŰƣƖŔĤƨƣŔŸŰƚШċŰĬШƽőċƣШƽŸƖťƚЯШƽőĲŰШċŰĬШƨŰĬĲƖШƽőċƣШ
ĦŔƖĦƨůƚƣċŰĦĲƚЮШ 

cŔŊőрŰĲƣрƽŸƖƣőШŔŰƻĲƚƣŸƖƚЯШĦŸƖƓŸƖċƣŔŸŰƚЯШŔŰƚƣŔƣƨƣŔŸŰċũШŔŰƻĲƚƣŸƖƚЯШċŰĬШŊŸƻĲƖŰůĲŰƣƚШċƖĲШ
ŔůƓŸƖƣċŰƣШƚŸƨƖĦĲƚШŸŉШǯŰċŰĦŔċũШĦċƓŔƣċũШŉŸƖШŉƨŰĬƚШƣőċƣШŔŰƻĲƚƣШŔŰШŔŰŔƣŔċũШƚƓŔŰŸƨƣШĬĲċũƚЯШƽŔƣőШ
ƓĲŰƚŔŸŰШŉƨŰĬƚШċƓƓĲċƖŔŰŊШƣŸШƓũċǃШċШůŸƖĲШũŔůŔƣĲĬШƖŸũĲШĦŸůƓċƖĲĬШƣŸШŸƣőĲƖШŰċƣŔŸŰƚ 

~ŸƻŔŰŊШĤĲǃŸŰĬШŔŰƻĲƚƣŸƖƚШƣőċƣШŔŰƻĲƚƣШĬŔƖĲĦƣũǃШŔŰƣŸШƚƓŔŰŸƨƣƚЯШƣőĲШƚƣƨĬǃШŉŸƨŰĬШƣőċƣШőŔŊőрŰĲƣр
ƽŸƖƣőШŔŰƻĲƚƣŸƖƚЯШŔŰƚƣŔƣƨƣŔŸŰċũШŔŰƻĲƚƣŸƖƚЯШĦŸƖƓŸƖċƣŔŸŰƚШċŰĬШŊŸƻĲƖŰůĲŰƣƚШċƖĲШƓċƖƣŔĦƨũċƖũǃШ
ƚŸƨƖĦĲƚШŸŉШŔŰƻĲƚƣůĲŰƣШŔŰƣŸШƣőĲШŉƨŰĬƚШƣőċƣШŊŸШŸŰШƣŸШŔŰƻĲƚƣШŔŰШƚƓŔŰŸƨƣƚЮШÂċƖƣŔĦƨũċƖũǃШ
ŔůƓŸƖƣċŰƣШŉŸƖШŉƨŰĬƚШƣőċƣШőċƻĲШƚŔŊŰŔǯĦċŰƣШŔŰƻĲƚƣůĲŰƣШċĦƣŔƻŔƣǃШŔŰШƚƓŔŰŸƨƣƚШċƖĲШƣőĲШ7ƖŔƣŔƚőШ
7ƨƚŔŰĲƚƚШ7ċŰťШыŔŰĦũƨĬŔŰŊШ7ƖŔƣŔƚőШÂċƣŔĲŰƣШ9ċƓŔƣċũЯШ7ƖŔƣŔƚőШ7ƨƚŔŰĲƚƚШ[ŔŰċŰĦĲЯШċŰĬШ7ƖŔƣŔƚőШ
7ƨƚŔŰĲƚƚШfŰƻĲƚƣůĲŰƣƚьШċŰĬШƣőĲШEƨƖŸƓĲċŰШfŰƻĲƚƣůĲŰƣШ7ċŰťШыŔŰĦũƨĬŔŰŊШƣőĲШEƨƖŸƓĲċŰШ
fŰƻĲƚƣůĲŰƣШ[ƨŰĬьШċŰĬШƣőĲШEƨƖŸƓĲċŰШÅĲŊŔŸŰċũШ?ĲƻĲũŸƓůĲŰƣШ[ƨŰĬШыEÅ?[ьЯШƽŔƣőШĲċĦőШ
ůċťŔŰŊШůƨũƣŔƓũĲШĦŸůůŔƣůĲŰƣƚШċĦƖŸƚƚШĬŔǭĲƖĲŰƣШŉƨŰĬƚШƣőċƣШŔŰƻĲƚƣШŔŰШƣőĲШĲċƖũŔĲƖШƚƣċŊĲƚШŸŉШ
ƚƓŔŰŸƨƣШĬĲƻĲũŸƓůĲŰƣЮШ 

7ǃШĦŸůƓċƖŔƚŸŰШƽŔƣőШŸƨƖШŔŰƣĲƖŰċƣŔŸŰċũШƚċůƓũĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШыċĦƖŸƚƚШƣőĲШÖÉЯШ
7ĲũŊŔƨůЯШÉƽŔƣǍĲƖũċŰĬШċŰĬШÉƽĲĬĲŰьЯШƓĲŰƚŔŸŰШŉƨŰĬƚШыƓƨĤũŔĦШŸƖШŸƣőĲƖƽŔƚĲьШċƓƓĲċƖШƣŸШƓũċǃШċШ
ůƨĦőШůŸƖĲШũŔůŔƣĲĬШƖŸũĲШŔŰШƣőĲШÖuШċƚШċШƚŸƨƖĦĲШŸŉШĦċƓŔƣċũШŉŸƖШŉƨŰĬƚШƣőċƣШŔŰƻĲƚƣШŔŰШĲċƖũŔĲƖШ
ƚƣċŊĲШĬĲċũƚШŔŰШƚƓŔŰŸƨƣƚЮШ 



 

ƻŔŔŔ 

ÉƓŔŰŸƨƣШƚƨĦĦĲƚƚШƣǃƓŔĦċũũǃШƖĲƕƨŔƖĲƚШůŸƖĲШƣőċŰШŊƖċŰƣШŉƨŰĬŔŰŊШċŰĬШċĦĦĲũĲƖċƣŸƖШƚƨƓƓŸƖƣЯШƽŔƣőШ
ƣőĲШƣŔůŔŰŊШŸŉШƣőŔƚШƚƨƓƓŸƖƣШƖĲũċƣŔƻĲШƣŸШƓƖŔƻċƣĲШŔŰƻĲƚƣůĲŰƣШċƓƓĲċƖŔŰŊШƣŸШůċƣƣĲƖ 

~ċŰǃШƚƓŔŰŸƨƣƚШƖĲĦĲŔƻĲШƚŸůĲШũĲƻĲũШŸŉШŊƖċŰƣШŉƨŰĬŔŰŊЯШƽŔƣőШÖuÅfќƚШfŰŰŸƻċƣĲШÖuШċШũĲċĬŔŰŊШ
ƚŸƨƖĦĲЮШ[ŸƖƣǃрƚŔǂШƓĲƖĦĲŰƣШŸŉШƚƓŔŰŸƨƣƚШƖĲƓŸƖƣĲĬШƣŸШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШőċĬШƖĲĦĲŔƻĲĬШċƣШ
ũĲċƚƣШŸŰĲШŊƖċŰƣШŉƖŸůШfŰŰŸƻċƣĲШÖuЯШƽŔƣőШůċŰǃШƚĲĦƨƖŔŰŊШĦŸũũċĤŸƖċƣŔƻĲШÅѼ?ШŊƖċŰƣƚШċŰĬШŊƖċŰƣƚШ
ŉŸƖШŉĲċƚŔĤŔũŔƣǃШƚƣƨĬŔĲƚЮШÉƓŔŰŸƨƣƚШƽŔŰŰŔŰŊШŉƖŸůШfŰŰŸƻċƣĲШÖuШŊƖċŰƣƚШƚĲĦƨƖĲШŸŰШċƻĲƖċŊĲШΟШ
ƓƖŸŢĲĦƣƚЯШƽŔƣőШƚŸůĲШƚĲĦƨƖŔŰŊШůċŰǃШůŸƖĲЮШ~ċŰǃШƚƓŔŰŸƨƣƚШċũƚŸШƓċƖƣŔĦŔƓċƣĲШŔŰШċĦĦĲũĲƖċƣŸƖШ
ƓƖŸŊƖċůůĲƚЮШ 

ìőŔũĲШƣőĲƖĲШŔƚШƚŸůĲШĲƻŔĬĲŰĦĲШƣőċƣШƣőĲƚĲШŊƖċŰƣƚШċŰĬШċĦĦĲũĲƖċƣŸƖШƓƖŸŊƖċůůĲƚШĦċŰШĤĲŰĲǯƣШ
ƣőĲШƚƓŔŰŸƨƣЯШƣőĲƖĲШŔƚШċũƚŸШĦŸŰĦĲƖŰШƣőċƣШĦŸůƓċŰŔĲƚШĦċŰШĤĲĦŸůĲШŸƻĲƖũǃШƖĲũŔċŰƣШŸŰШƣőŔƚШƣǃƓĲШ
ŸŉШŉƨŰĬŔŰŊШċŰĬШƚƨƓƓŸƖƣЮШ ŰШŔŰŔƣŔċũШċŰċũǃƚŔƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШƚƨŊŊĲƚƣƚШƣőċƣШƚƓŔŰŸƨƣƚШ
ƣőċƣШƖċŔƚĲШĤŸƣőШé9ШŔŰƻĲƚƣůĲŰƣШċŰĬШůƨũƣŔƓũĲШŊƖċŰƣƚоċĦĦĲũĲƖċƣŸƖШƚƨƓƓŸƖƣШőċƻĲЯШŸŰШċƻĲƖċŊĲЯШ
ůƨĦőШőŔŊőĲƖШĲůƓũŸǃůĲŰƣШƣőċŰШƣőŸƚĲШƣőċƣШŢƨƚƣШƖĲĦĲŔƻĲШŊƖċŰƣƚоċĦĦĲũĲƖċƣŸƖШƚƨƓƓŸƖƣЮШÑőĲШ
ċŰċũǃƚŔƚШċũƚŸШƣőċƣШƣőĲШƣŔůŔŰŊШŸŉШĬĲċũƚШŔŰШƖĲũċƣŔŸŰШƣŸШƚĲĦƨƖŔŰŊШƓƖŔƻċƣĲШƚĲĦƣŸƖШŔŰƻĲƚƣůĲŰƣШůċǃШ
ůċƣƣĲƖЯШƽŔƣőШƣőŸƚĲШƚĲĦƨƖŔŰŊШŊƖċŰƣƚоċĦĦĲũĲƖċƣŸƖШƚƨƓƓŸƖƣШċũŸŰŊƚŔĬĲШƓƖŔƻċƣĲШŔŰƻĲƚƣůĲŰƣШ
ĲǂőŔĤŔƣŔŰŊШőŔŊőĲƖШĲůƓũŸǃůĲŰƣШŸƻĲƖШƣőĲŔƖШũŔŉĲƣŔůĲШƣőċŰШƣőŸƚĲШƣőċƣШƚĲĦƨƖĲШƣőŔƚШƣǃƓĲШŸŉШ
ƚƨƓƓŸƖƣШŸŰũǃШŔŰШċĬƻċŰĦĲШŸŉШċŰǃШƓƖŔƻċƣĲШƚĲĦƣŸƖШŔŰƻĲƚƣůĲŰƣЮШ9ċƨƣŔŸŰШŔƚШƨƖŊĲĬШƽőĲŰШ
ŔŰƣĲƖƓƖĲƣŔŰŊШƣőŔƚШċŰċũǃƚŔƚШŊŔƻĲŰШƣőĲШũŔůŔƣĲĬШƣŔůĲШċƻċŔũċĤũĲШĬƨƖŔŰŊШƣőŔƚШƚƣƨĬǃШƣŸШĬĲĲƓũǃШ
ĲǂċůŔŰĲШƣőŔƚШƣŸƓŔĦЮШìŔƣőШƣőĲШƖŸũĲШŸŉШƓƨĤũŔĦШŉƨŰĬŔŰŊШċŰĬШċĦĦĲũĲƖċƣŸƖƚШŔŰШƚƨƓƓŸƖƣŔŰŊШƚƓŔŰŸƨƣƚШ
őŔŊőШŸŰШŊŸƻĲƖŰůĲŰƣШċŊĲŰĬċƚШŔŰШƣőĲШÖuШċŰĬШŊũŸĤċũũǃЯШƣőŔƚШŔƚШċŰШċƖĲċШƽċƖƖċŰƣƚШůƨĦőШŊƖĲċƣĲƖШ
ċŰĬШƨƖŊĲŰƣШŉƨƖƣőĲƖШƚƣƨĬǃЮ 

ÖuШƚƣƖƨŊŊũĲƚШƣŸШƚĦċũĲШƚƓŔŰŸƨƣƚШĬŸůĲƚƣŔĦċũũǃШƽŔƣőШƚŔŊŰŔǯĦċŰƣШŔůƓũŔĦċƣŔŸŰƚШŉŸƖШċĤŔũŔƣǃШŸŉШƣőĲШ
ŰċƣŔŸŰШƣŸШƖĲƣċŔŰШƻċũƨĲШŉƖŸůШƣőĲƚĲШĦŸůƓċŰŔĲƚШŸƻĲƖШũŸŰŊĲƖШƣĲƖůШ 

ƚШƚƓŔŰŸƨƣƚШŊƖŸƽШċŰĬШƚĦċũĲЯШƣőĲǃШƖĲƕƨŔƖĲЯШċůŸŰŊШŸƣőĲƖШƣőŔŰŊƚЯШċĦĦĲƚƚШƣŸШŰĲƽШŸƖШ
ƚŔŊŰŔǯĦċŰƣũǃШĲǂƓċŰĬĲĬШƚĲƣƚШŸŉШĦċƓċĤŔũŔƣŔĲƚШыƚťŔũũƚЯШŉċĦŔũŔƣŔĲƚЯШŔŰŉƖċƚƣƖƨĦƣƨƖĲЯШĲƣĦЮьЯШ
ĬĲƻĲũŸƓůĲŰƣШƓċƖƣŰĲƖƚЯШťĲǃШĲċƖũǃШůċƖťĲƣƚЯШċŰĬЯШŸŉШĦŸƨƖƚĲЯШŔŰĦƖĲċƚŔŰŊШũĲƻĲũƚШŸŉШǯŰċŰĦŔċũШ
ĦċƓŔƣċũЮШìőĲƖĲШƣőĲƚĲШċƖĲШůŸƖĲШĦŸůƓĲƣŔƣŔƻĲũǃШċĦĦĲƚƚĲĬШŸƖШċĦƕƨŔƖĲĬШċĤƖŸċĬЯШŸƖШƽőĲƖĲШƣőĲШ
ŔŰŰŸƻċƣŔŸŰШċŰĬШĤƨƚŔŰĲƚƚШĲŰƻŔƖŸŰůĲŰƣШŔƚШůŸƖĲШĦŸůƓĲƣŔƣŔƻĲШĲũƚĲƽőĲƖĲЯШƣőĲƖĲШĦċŰШĤĲШ
ƓƖĲƚƚƨƖĲƚШƣŸШĲǂƓċŰĬШŸƖШƖĲũŸĦċƣĲШŸƨƣƚŔĬĲШƣőĲШÖuЮ 

ÑőĲШċŰċũǃƚŔƚШƚőŸƽƚШƣőċƣШƽőŔũĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШĦċŰШŸŉƣĲŰШƚĲĦƨƖĲШŔŰƻĲƚƣůĲŰƣШŉƖŸůШ
ÖuрĤċƚĲĬШŔŰƻĲƚƣŸƖƚШŉŸƖШƚůċũũĲƖШĬĲċũƚШыĤĲũŸƽШұΞШůŔũũŔŸŰьЯШċĤŸƻĲШƣőŔƚШƣőƖĲƚőŸũĬЯШůċŰǃШ
ƚƓŔŰŸƨƣШĬĲċũƚШŔŰƻŸũƻĲШċƣШũĲċƚƣШƚŸůĲШŸƻĲƖƚĲċƚШŔŰƻĲƚƣŸƖƚЯШċŰĬШŔŰĦƖĲċƚŔŰŊũǃШŸŰũǃШŸƻĲƖƚĲċƚШ
ŔŰƻĲƚƣŸƖƚШŉŸƖШƣőĲШƻĲƖǃШũċƖŊĲШĬĲċũƚЮШ[ŸƖШƣőĲШũċƖŊĲƚƣШĬĲċũƚШыұΝΜΜШůŔũũŔŸŰШċŰĬШċĤŸƻĲьЯШŸƻĲƖШőċũŉШ
ŸŉШĬĲċũƚШŔŰƻŸũƻĲĬШŰŸШÖuШőĲċĬƕƨċƖƣĲƖĲĬШŔŰƻĲƚƣŸƖƚЮШ[ƨƖƣőĲƖůŸƖĲЯШůċŰǃШƓƨĤũŔĦШũŔƚƣŔŰŊƚШŸŉШ
ƚƓŔŰŸƨƣƚШŸƻĲƖШƣőĲШƓċƚƣШĬĲĦċĬĲШƽĲƖĲШŔŰШƣőĲШÖÉШыƣǃƓŔĦċũũǃШŸŰШƣőĲШ  É? ÄьЯШċŰĬШŢƨƚƣШΟΜӖШŸŉШ
ƚƓŔŰŸƨƣƚШƽĲƖĲШċĦƕƨŔƖĲĬШĤǃШċШÖuШĦŸůƓċŰǃЮШ 

§ƻĲƖċũũЯШƣőĲШĲƻŔĬĲŰĦĲШƓŸŔŰƣƚШĦŸũũĲĦƣŔƻĲũǃШƓŸŔŰƣƚШƣŸШƣőĲШŊƖŸƽŔŰŊШŔůƓŸƖƣċŰĦĲШŸŉШŸƻĲƖƚĲċƚШ
ůċƖťĲƣƚЯШŔŰƻĲƚƣŸƖƚЯШċŰĬШĦŸůƓċŰŔĲƚШŉŸƖШĲŰċĤũŔŰŊШÖuрĤċƚĲĬШƚƓŔŰŸƨƣƚШƣŸШŊƖŸƽШċŰĬШƚĦċũĲШŔŰƣŸШ
ũċƖŊĲЯШŊũŸĤċũШĦŸƖƓŸƖċƣŔŸŰƚЮШÑőŔƚШůċǃШƽĲċťĲŰШƣőĲШƣŔĲƚШŸŉШƣőĲƚĲШĦŸůƓċŰŔĲƚШƣŸШƣőĲШÖuЯШ
ŔŰĦƖĲċƚĲШƓƖĲƚƚƨƖĲƚШŸŰШƣőĲůШƣŸШĲǂƓċŰĬШƣőĲŔƖШŸƓĲƖċƣŔŸŰƚШŸƻĲƖƚĲċƚЯШċŰĬШƖĲĬƨĦĲШƣőĲШċĤŔũŔƣǃШŸŉШ
ƣőĲШÖuШƣŸШĦċƓƣƨƖĲШũŸŰŊрƣĲƖůШƻċũƨĲШŉƖŸůШŔƣƚШƚƓŔŰŸƨƣƚЮ 



 

Ŕǂ 

ÖuШƨŰŔƻĲƖƚŔƣŔĲƚШƓƖŸĬƨĦĲШƚƓŔŰŸƨƣƚШċƣШƖċƣĲƚШƣőċƣШċƖĲШĦŸůƓĲƣŔƣŔƻĲШƽŔƣőШÖÉШƨŰŔƻĲƖƚŔƣŔĲƚЯШƽŔƣőШ
ŔŰƻĲƚƣůĲŰƣШƓĲƖŉŸƖůċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШŉƖŸůШÖuќƚШůċŢŸƖШƚƓŔŰŸƨƣШƓƖŸĬƨĦŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШ
ĦŸůƓċƖŔŰŊШŉċƻŸƨƖċĤũǃШƽŔƣőШũĲċĬŔŰŊШÖÉШƨŰŔƻĲƖƚŔƣŔĲƚШċŰĬШŸƨƣƓĲƖŉŸƖůŔŰŊШEƨƖŸƓĲċŰШ
ĦŸƨŰƣĲƖƓċƖƣƚ 

ÖuШƨŰŔƻĲƖƚŔƣŔĲƚШƓƖŸĬƨĦĲШƚƓŔŰŸƨƣƚШċƣШƖċƣĲƚШƣőċƣШċƖĲШĦŸůƓċƖċĤũĲШƣŸШÖÉШƨŰŔƻĲƖƚŔƣŔĲƚШŸŰĦĲШƣőĲШ
ƚŔǍĲШŸŉШƣőĲŔƖШƖĲƚĲċƖĦőШĲŰƣĲƖƓƖŔƚĲШŔƚШċĦĦŸƨŰƣĲĬШŉŸƖЮШÅċŰťŔŰŊƚШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċĦƖŸƚƚШ
EƨƖŸƓĲċŰШƨŰŔƻĲƖƚŔƣŔĲƚШċũƚŸШƣǃƓŔĦċũũǃШƚĲĲШůċŢŸƖШÖuШƨŰŔƻĲƖƚŔƣŔĲƚШĬŸůŔŰċƣĲШƣőĲШƣŸƓШƓŸƚŔƣŔŸŰƚЮШ 

§ƨƖШƓĲƖĦĲƓƣŔŸŰƚШŸŉШƣőĲШƚƨĦĦĲƚƚШŸŉШƣőĲШÖÉШƚǃƚƣĲůШŔŰШƓƖŸĬƨĦŔŰŊШőŔŊőШƓŸƣĲŰƣŔċũШƚƓŔŰŸƨƣƚШŔƚШ
ƚőċƓĲĬШƻĲƖǃШůƨĦőШĤǃШƣőĲШĲǂƓĲƖŔĲŰĦĲƚШŸŉШƣőĲШũĲċĬŔŰŊЯШƻĲƖǃШũċƖŊĲШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШ
ĤċƚĲĬШŔŰШƣőĲШĬĲĲƓрƣĲĦőШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШőŸƣƚƓŸƣƚЯШŔŰĦũƨĬŔŰŊШ7ŸƚƣŸŰо9ċůĤƖŔĬŊĲЯШ
~ċƚƚċĦőƨƚĲƣƣƚЯШƣőĲШ7ċǃШ ƖĲċШŔŰШ9ċũŔŉŸƖŰŔċЯШċŰĬШ ĲƽШòŸƖťЮШÉƓŔŰŸƨƣƚШŉƖŸůШƣőŔƚШŊƖŸƨƓШŸŉШ
ƨŰŔƻĲƖƚŔƣŔĲƚШƖċŔƚĲШƣőĲШůŸƚƣШŔŰƻĲƚƣůĲŰƣШŸƻĲƖШƣőĲŔƖШũŔŉĲƣŔůĲƚШċŰĬШċƖĲШůƨĦőШůŸƖĲШũŔťĲũǃШƣŸШ
ƚĲĦƨƖĲШůƨĦőШũċƖŊĲƖШĬĲċũƚШċƣШĲċĦőШƚƣċŊĲШŸŉШĬĲƻĲũŸƓůĲŰƣШƣőċŰШƚƓŔŰŸƨƣƚШŉƖŸůШÖuШ
ƨŰŔƻĲƖƚŔƣŔĲƚШċŰĬШŉƖŸůШũĲċĬŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШ7ĲũŊŔƨůЯШÉƽŔƣǍĲƖũċŰĬШċŰĬШÉƽĲĬĲŰЮШ 

ÑőċƣШƚċŔĬЯШƣőĲШŔŰƻĲƚƣůĲŰƣШƓĲƖŉŸƖůċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШŉƖŸůШůċŢŸƖШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШ
ÖuШĦŸůƓċƖĲƚШƚƣƖŸŰŊũǃШċŊċŔŰƚƣШƣőĲШƽŔĬĲƖШÖÉШƚċůƓũĲШŸŉШůċŢŸƖШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШċŰĬШ
ƣőŸƚĲШĲůĲƖŊŔŰŊШŉƖŸůШũĲċĬŔŰŊШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШ7ĲũŊŔƨůЯШÉƽŔƣǍĲƖũċŰĬШċŰĬШÉƽĲĬĲŰЮШ
[ƨƖƣőĲƖůŸƖĲЯШƣőĲШŔŰƻĲƚƣůĲŰƣШƓĲƖŉŸƖůċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШŉƖŸůШƣőĲШũċƖŊĲƚƣШƖĲƚĲċƖĦőШ
ƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШÖuШтШůŸƚƣШĤċƚĲĬШŔŰШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШőŸƣƚƓŸƣƚШŔŰШƣőĲШÖuШтШĦŸůƓċƖĲƚШ
ŉċƻŸƨƖċĤũǃШтШŔŉШŰŸƣШƕƨŔƣĲШůĲĲƣŔŰŊШтШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШŊƖŸƨƓШŸŉШũĲċĬŔŰŊШÖÉШƨŰŔƻĲƖƚŔƣŔĲƚШ
ŔŰШĬĲĲƓрƣĲĦőШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШőŸƣƚƓŸƣƚЮШ 

ìőŔũĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШċƖĲШĦŸůƓĲƣŔƣŔƻĲШŊũŸĤċũũǃШŔŰШċƣƣƖċĦƣŔŰŊШŔŰƻĲƚƣůĲŰƣЯШƣőŔƚШĬŸĲƚШ
ŰŸƣШċƓƓĲċƖШƣŸШĤĲШƣƖċŰƚũċƣŔŰŊШŔŰƣŸШƣőĲШƚĦċũĲШŸŉШƚĲƖŔċũШĲŰƣƖĲƓƖĲŰĲƨƖƚШƚĲĲŰШŔŰШũĲċĬŔŰŊШÖÉШ
őŸƣƚƓŸƣƚЯШŰŸƖШŔŰШƣőĲШŰƨůĤĲƖƚШŸŉШŉŸƨŰĬĲƖƚШƣőċƣШĤĲĦŸůĲШŔŰƻĲƚƣŸƖƚ 

ÉĲƖŔċũШċĦċĬĲůŔĦШĲŰƣƖĲƓƖĲŰĲƨƖƚШċƖĲШĤĲũŔĲƻĲĬШƣŸШőĲũƓШĬƖŔƻĲШĦƨũƣƨƖĲШĦőċŰŊĲШƽŔƣőШƨŰŔƻĲƖƚŔƣŔĲƚЯШ
ĬĲůŸŰƚƣƖċƣĲШƓŸƣĲŰƣŔċũШƓċƣőƽċǃƚШƣŸШĦŸůůĲƖĦŔċũШƚƨĦĦĲƚƚЯШċŰĬШƓƖŸƻŔĬĲШůĲŰƣŸƖƚőŔƓШċŰĬШ
ċĬƻŔĦĲШƣŸШċĦċĬĲůŔĦƚШŰĲƽШƣŸШƣőĲШƓƖŸĦĲƚƚЮШÉŸůĲШċũƚŸШŊŸШŸŰШƣŸШĤĲĦŸůĲШŔŰƻĲƚƣŸƖƚШċŰĬШőĲũƓШ
ƣŸШĤƨŔũĬШƨƓШƣőĲŔƖШũŸĦċũШĲĦŸƚǃƚƣĲůƚЮШ§ƻĲƖċũũЯШĲƻŔĬĲŰĦĲШŉƖŸůШƣőĲШĦŸůƓċƖċƣŔƻĲШċŰċũǃƚŔƚШŸŉШ
ŉŸƨŰĬĲƖƚШŸŉШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШċŰĬШƣőŸƚĲШŉƖŸůШũĲċĬŔŰŊШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШ
ƚĲũĲĦƣĲĬШŰċƣŔŸŰƚЯШƚƨŊŊĲƚƣƚШƣőċƣШƣőĲШÖuШыċŰĬШƣőĲШEƨƖŸƓĲċŰШŰċƣŔŸŰƚШƚƣƨĬŔĲĬьШċƖĲШŰŸƣШ
ĦƖĲċƣŔŰŊШċŰĬШŰƨƖƣƨƖŔŰŊШƚĲƖŔċũШĲŰƣƖĲƓƖĲŰĲƨƖƚШċƣШċŰǃƽőĲƖĲШŰĲċƖШƣőĲШũĲƻĲũƚШƚĲĲŰШŔŰШƣőĲШÖÉЯШ
ŰŸƖШċƖĲШƣőĲǃШċƚШũŔťĲũǃШċƚШƣőŸƚĲШŉƖŸůШÖÉШƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШĤĲĦŸůĲШŔŰƻĲƚƣŸƖƚШŸƖШƣċťĲШƨƓШŰŸŰр
ŉŸƨŰĬŔŰŊШƖŸũĲƚШŔŰШŸƣőĲƖШĦŸůƓċŰŔĲƚЮШ 

ÑőĲШÖuШőċƚШƓŸƽĲƖŉƨũЯШŊũŸĤċũũǃШĦŸůƓĲƣŔƣŔƻĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůƚШƣőċƣШċƖĲШƚƣƖĲŰŊƣőĲŰŔŰŊШ
ċĦƖŸƚƚШƣőĲШĦŸƨŰƣƖǃЮШcŸƽĲƻĲƖЯШƽĲШŉċĦĲШƚŔŊŰŔǯĦċŰƣШĦőċũũĲŰŊĲƚШŔŰШĲŰċĤũŔŰŊШůŸƖĲШŸŉШƣőĲƚĲШ
ĦŸůƓċŰŔĲƚШƣŸШƚĦċũĲШŔŰШƽċǃƚШƣőċƣШĬĲũŔƻĲƖШĤĲŰĲǯƣƚШŉŸƖШċŰĬШċĦƖŸƚƚШƣőĲШŰċƣŔŸŰЮШfƣШŔƚШőŸƓĲĬШƣőċƣШƣőĲШ
ċĦƣŔŸŰċĤũĲШƖĲĦŸůůĲŰĬċƣŔŸŰƚШƓƖĲƚĲŰƣĲĬШĤǃШƣőĲШcŔĦťƚŸŰШÅĲƻŔĲƽШĦċŰШƚƣƖĲŰŊƣőĲŰШƣőĲШÖuќƚШ
ŔŰƻĲƚƣŸƖШċŰĬШƨŰŔƻĲƖƚŔƣǃШĲĦŸƚǃƚƣĲůƚШŔŰШƽċǃƚШƣőċƣШĲŰċĤũĲШƚƓŔŰŸƨƣƚШƣŸШŉƨũǯũШƣőĲŔƖШƓŸƣĲŰƣŔċũШƣŸШ
ƨŰũĲċƚőШƣőĲШŔŰŰŸƻċƣŔŸŰƚШƣőċƣШƣċĦťũĲШƚŸĦŔĲƣŔĲƚШůŸƚƣШƓƖĲƚƚŔŰŊШĦőċũũĲŰŊĲƚШċŰĬШĬĲũŔƻĲƖШůƨĦőШ
ŰĲĲĬĲĬШĲĦŸŰŸůŔĦШƻċũƨĲШƣŸШƓŸƽĲƖШƣőĲШÖuШĲĦŸŰŸůǃШŔŰƣŸШƣőĲШŉƨƣƨƖĲЮ  



 

ǂ 

Ш9ŸŰƣĲŰƣƚ 
Ν fŰƣƖŸĬƨĦƣŔŸŰ ................................ ................................ ................................ ....................  Ξ 

ΝЮΝ 7ċĦťŊƖŸƨŰĬШċŰĬШĦŸŰƣĲǂƣ ................................ ................................ .........................  Ξ 

ΝЮΞ ÅĲƓŸƖƣШƚƣƖƨĦƣƨƖĲ ................................ ................................ ................................ ..... Π 

Ξ ĤŸƨƣШƣőĲШĬċƣċ ................................ ................................ ................................ ................  Σ 

ΞЮΝ ÑőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШċƚШƣőĲШċŰċũǃƣŔĦċũШĤċĦťĤŸŰĲ ................................ ................  Σ 

ΞЮΞ ÖŰũŸĦťŔŰŊШŔŰƚŔŊőƣƚШƣőƖŸƨŊőШĬċƣċШũŔŰťŔŰŊ ................................ ................................ .... Υ 

ΞЮΟ ÑőĲШÖ9fШÉƓŔŰŸƨƣШ?ċƣċƚĲƣ ................................ ................................ .........................  Υ 

Ο ÖuШƖĲƚĲċƖĦőШċŰĬШŔŰŰŸƻċƣŔŸŰШĲĦŸƚǃƚƣĲůШƣƖĲŰĬƚШċŰĬШŊũŸĤċũШƓŸƚŔƣŔŸŰŔŰŊ .............................  ΝΝ 

ΟЮΝ fŰŰŸƻċƣŔŸŰЯШŊƖŸƽƣőШċŰĬШƣőĲШƚőŔŉƣŔŰŊШũċŰĬƚĦċƓĲШŉŸƖШŔŰŰŸƻċƣŔŸŰ ................................ .. ΝΝ 

ΟЮΞ ÑƖĲŰĬƚШŔŰШƣőĲШÖuШĲĦŸŰŸůŔĦЯШŔŰŰŸƻċƣŔŸŰШċŰĬШÅѼ?ШũċŰĬƚĦċƓĲ ................................ ... ΝΞ 

ΟЮΟ ÑőĲШƚƨĤрŰċƣŔŸŰċũШũċŰĬƚĦċƓĲШŔŰШƣőĲШÖu ................................ ................................ .... ΞΟ 

Π ÑƖĲŰĬƚШċŰĬШƚŔŊŰŔǯĦċŰĦĲШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲů ................................ ..... ΞΥ 

ΠЮΝ ÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƣƖĲŰĬƚ ................................ ................................  ΞΦ 

ΠЮΞ ÑőĲШƚŔŊŰŔǯĦċŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŉŸƖШƣőĲШÖu ................................ ...................  ΟΤ 

Ρ ÑőĲШƨŰŔƻĲƖƚŔƣŔĲƚШƓƖŸĬƨĦŔŰŊШƚƓŔŰŸƨƣƚ ................................ ................................ ...............  ΠΡ 

ΡЮΝ ĤŸƨƣШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůШƓƖŸĬƨĦŔŰŊШƚƓŔŰŸƨƣƚ ................................ ...............  ΠΡ 

ΡЮΞ 9ŸůƓċƖŔŰŊШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċĦƖŸƚƚШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲů .............................  ΠΣ 

ΡЮΟ 9ŸůƓċƖŔŰŊШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŔŰШƣőĲШÖŰŔƣĲĬШuŔŰŊĬŸůШċŰĬШÖŰŔƣĲĬШÉƣċƣĲƚ ................  ΡΜ 

ΡЮΠ ÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċĦƖŸƚƚШċĦċĬĲůŔĦШĬŔƚĦŔƓũŔŰĲƚ ................................ ...................  ΡΟ 

Σ fŰƻĲƚƣůĲŰƣШƓĲƖŉŸƖůċŰĦĲЯШƣƖĲŰĬƚШċŰĬШŸƨƣĦŸůĲƚШŸŉШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚ .......................  ΡΦ 

ΣЮΝ ÑƖĲŰĬƚШŔŰШŔŰƻĲƚƣůĲŰƣШŔŰƣŸШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚ ................................ ....................  ΣΜ 

ΣЮΞ ƻĲƖċŊĲШŔŰƻĲƚƣůĲŰƣШĬĲċũШƚŔǍĲШƣƖĲŰĬƚШċŰĬШƓċƣƣĲƖŰƚ ................................ ..................  ΣΣ 

ΣЮΟ ÉƓŔŰŸƨƣШŸƨƣĦŸůĲƚШċŰĬШƚƨƖƻŔƻċũ ................................ ................................ .............  ΤΟ 

Τ ÑőĲШŔŰƻĲƚƣŸƖШũċŰĬƚĦċƓĲШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚ ................................ ..........................  ΥΞ 

ΤЮΝ ÑǃƓĲƚШŸŉШŔŰƻĲƚƣŸƖƚШŔŰƻĲƚƣŔŰŊШŔŰШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĬĲċũƚ ................................ ...... ΥΠ 

ΤЮΞ 9ŸŰĦĲŰƣƖċƣŔŸŰШŸŉШƚƓŔŰŸƨƣШĬĲċũШċĦƣŔƻŔƣǃШċůŸŰŊƚƣШŔŰƻĲƚƣŸƖƚ ................................ ....... ΥΥ 

ΤЮΟ ÖŰŔƻĲƖƚŔƣǃрċǭŔũŔċƣĲĬШŉƨŰĬƚШċŰĬШŔŰƻĲƚƣůĲŰƣШĦŸůƓċŰŔĲƚ ................................ ...........  ΦΝ 

ΤЮΠ ÑőĲШƓƖĲƻċũĲŰĦĲШŸŉШŊƖċŰƣШŉƨŰĬŔŰŊШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚ ................................ ..... ΦΠ 

ΤЮΡ fŰƻĲƚƣŸƖƚШŔŰƣŸШƚƓŔŰŸƨƣШŉƨŰĬƚ ................................ ................................ ..................  ΦΦ 

Υ 9ċƓƣƨƖŔŰŊШƻċũƨĲШŉƖŸůШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚ ................................ ................................  ΝΜΤ 

ΥЮΝ ÉƓŔŰŸƨƣШŉŸƨŰĬċƣŔŸŰШũŸĦċƣŔŸŰƚ ................................ ................................ ..............  ΝΜΥ 

ΥЮΞ fŰƻĲƚƣŸƖШũŸĦċƣŔŸŰƚ ................................ ................................ ...............................  ΝΜΥ 



 

ǂŔ 

ΥЮΟ ĦƕƨŔƚŔƣŔŸŰƚШċŰĬШƓƨĤũŔĦШũŔƚƣŔŰŊƚ ................................ ................................ ...........  ΝΝΝ 

Φ fŰƣĲƖŰċƣŔŸŰċũШĦŸůƓċƖŔƚŸŰƚШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШƓĲƖŉŸƖůċŰĦĲ ................................ ....... ΝΝΠ 

ΦЮΝ ĤŸƨƣШƣőĲШƚċůƓũĲШċŰĬШĬċƣċ ................................ ................................ .................  ΝΝΠ 

ΦЮΞ 9ŸůƓċƖŔŰŊШŔŰƻĲƚƣůĲŰƣШƓĲƖŉŸƖůċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШŉƖŸůШũĲċĬŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШÖuШ
ċŰĬШƚĲũĲĦƣĲĬШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚ ................................ ................................ ....................  ΝΝΣ 

ΦЮΟ ÂƖĲƻċũĲŰĦĲШŸŉШƚĲƖŔċũШĲŰƣƖĲƓƖĲŰĲƨƖƚШŉƖŸůШũĲċĬŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШÖuШċŰĬШƚĲũĲĦƣĲĬШ
ĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚ ................................ ................................ ................................ ........ ΝΞΝ 

ΝΜ ÉƨůůċƖǃШċŰĬШĦŸŰĦũƨƚŔŸŰƚ ................................ ................................ .....................  ΝΞΡ 

ÅĲŉĲƖĲŰĦĲƚ ................................ ................................ ................................ ........................  ΝΞΤ 

ŰŰĲǂаШfŰƣĲƖƓƖĲƣŔŰŊШ7ŸǂƓũŸƣƚ ................................ ................................ ...............................  ΝΟΜ 

 

 



 

Ν 

 

Ν 
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Ν fŰƣƖŸĬƨĦƣŔŸŰ 

ÑŸůċƚШ9ŸċƣĲƚШÖũƖŔĦőƚĲŰШƽċƚШĦŸůůŔƚƚŔŸŰĲĬШĤǃШÅĲƚĲċƖĦőШEŰŊũċŰĬШƣŸШƓƖŸĬƨĦĲШƣőŔƚШƖĲƓŸƖƣШƣŸШ
ƚƨƓƓŸƖƣШƣőĲШŔŰĬĲƓĲŰĬĲŰƣШƖĲƻŔĲƽШĤĲŔŰŊШĬĲƻĲũŸƓĲĬШĤǃШÑŸŰǃШcŔĦťƚŸŰШŸŰШ?ĲĲƓĲŰŔŰŊШÖŰŔƻĲƖƚŔƣǃр
fŰƻĲƚƣŸƖШxŔŰťƚШŉŸƖШÖuШÅĲƚĲċƖĦőШċŰĬШfŰŰŸƻċƣŔŸŰШыÖuÅfьЮШÑőŔƚШƣĲĦőŰŔĦċũШƖĲƓŸƖƣШƓƖĲƚĲŰƣƚШċШĬċƣċр
ĬƖŔƻĲŰШċŰċũǃƚŔƚШŸŉШƣőĲШŔŰƻĲƚƣůĲŰƣШċŰĬШŔŰƻĲƚƣŸƖШũċŰĬƚĦċƓĲШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЯШċŰĬШ
ƨƓĬċƣĲĬШŔŰƚŔŊőƣƚШŸŰШƣőĲШőĲċũƣőШċŰĬШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůЮ 

7ƨŔũĬŔŰŊШŸŰШƣőĲШƖŔĦőШƚĲƣШŸŉШŔŰƚŔŊőƣƚШŔŰШƣőĲШΞΜΞΡШÂŸƽĲƖŔŰŊШfĬĲċƚШƣŸШfŰŰŸƻċƣŔŸŰШƖĲƓŸƖƣШƓƨĤũŔƚőĲĬШĤǃШ
ƣőĲШÂŸũŔĦǃШEƻŔĬĲŰĦĲШÖŰŔƣШŉŸƖШÖŰŔƻĲƖƚŔƣǃШ9ŸůůĲƖĦŔċũŔƚċƣŔŸŰШċŰĬШfŰŰŸƻċƣŔŸŰШыÖ9fьШċƣШƣőĲШÖŰŔƻĲƖƚŔƣǃШ
ŸŉШ9ċůĤƖŔĬŊĲШыÖũƖŔĦőƚĲŰШѼШ~ŔũũĲƖЯШΞΜΞΡьЯШċŰĬШƓŸƽĲƖĲĬШĤǃШƣőĲШũċƣĲƚƣШĬċƣċШċƻċŔũċĤũĲШŉƖŸůШƣőĲШŰĲƽШ
ÖuШƨŰŔƻĲƖƚŔƣǃШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖЯШƣőĲШƖĲƓŸƖƣШũŸŸťƚШċƣШƣőĲШŉŸũũŸƽŔŰŊШťĲǃШƣŸƓŔĦƚЯШŊƨŔĬĲĬШĤǃШƣőĲШŰĲĲĬƚШ
ŸŉШƣőĲШcŔĦťƚŸŰШÅĲƻŔĲƽШƣĲċůа 

р ÑőĲШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШŔŰƻĲƚƣůĲŰƣШċŰĬШŔŰƻĲƚƣŸƖШũċŰĬƚĦċƓĲШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЯШőŸƽШ
ƣőŔƚШƻċƖŔĲƚШċĦƖŸƚƚШƣőĲШƖĲŊŔŸŰƚШċŰĬШŰċƣŔŸŰƚШŸŉШƣőĲШÖuЯШċŰĬШőŸƽШŔƣШŔƚШĲƻŸũƻŔŰŊШŸƻĲƖШƣŔůĲ 

р [ƨƖƣőĲƖШŔŰƚŔŊőƣƚШŸŰШƣőĲШƚƣƖƨĦƣƨƖĲЯШƓĲƖŉŸƖůċŰĦĲШċŰĬШŸƨƣĦŸůĲƚШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШ
ƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůШċŰĬШőŸƽШƣőŔƚШĦŸůƓċƖĲƚШƣŸШƣőĲШƽŔĬĲƖШƚƣċƖƣƨƓШƓŸƓƨũċƣŔŸŰ 

р [ƨƖƣőĲƖШŔŰƚŔŊőƣƚШŸŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШĬŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚ 
р ÑőĲШċĤŔũŔƣǃШŸŉШƣőĲШÖuШƣŸШƖĲƣċŔŰШƻċũƨĲШŉƖŸůШƣőĲŔƖШƚƓŔŰŸƨƣƚШċƚШƣőĲǃШŊƖŸƽШċŰĬШƚĦċũĲ 
р ŰШŔŰƣĲƖŰċƣŔŸŰċũШĦŸůƓċƖŔƚŸŰШŸŉШƣőĲШŔŰƻĲƚƣůĲŰƣШƓĲƖŉŸƖůċŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШ
ĲůĲƖŊŔŰŊШŉƖŸůШũĲċĬŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШÖuШċŰĬШƚĲũĲĦƣĲĬШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚ 

р ÑőĲШĲǂƣĲŰƣШƣŸШƽőŔĦőШÖuШƨŰŔƻĲƖƚŔƣŔĲƚШċƖĲШƓƖŸĬƨĦŔŰŊШƚĲƖŔċũШĲŰƣƖĲƓƖĲŰĲƨƖƚШċŰĬШőŸƽШƣőŔƚШ
ĦŸůƓċƖĲƚШŔŰƣĲƖŰċƣŔŸŰċũũǃ 

ΝЮΝ 7ċĦťŊƖŸƨŰĬШċŰĬШĦŸŰƣĲǂƣ 

ÖŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШƓũċǃШċŰШŔůƓŸƖƣċŰƣШƖŸũĲШŔŰШĬƖŔƻŔŰŊШƚĦŔĲŰĦĲШċŰĬШŔŰŰŸƻċƣŔŸŰрũĲĬШĲĦŸŰŸůŔĦШ
ŊƖŸƽƣőШċŰĬШŰċƣŔŸŰċũШĦŸůƓĲƣŔƣŔƻĲŰĲƚƚЯШƚƣƖĲŰŊƣőĲŰŔŰŊШŰċƣŔŸŰċũШƚĲĦƨƖŔƣǃЯШċŰĬШŔŰШĬĲũŔƻĲƖŔŰŊШ
ƚŸũƨƣŔŸŰƚШƣŸШƚŸůĲШŸŉШƣőĲШƽŸƖũĬќƚШůŸƚƣШƓƖĲƚƚŔŰŊШƚŸĦŔĲƣċũШĦőċũũĲŰŊĲƚЮШÑőĲǃШƓƖŸƻŔĬĲШċŰШŔůƓŸƖƣċŰƣШ
ƻĲőŔĦũĲШƣŸШŉƨƖƣőĲƖШĬĲƻĲũŸƓШċŰĬШĦŸůůĲƖĦŔċũŔƚĲШĤƖĲċťƣőƖŸƨŊőШŔĬĲċƚШċŰĬШƣĲĦőŰŸũŸŊŔĲƚШĲůĲƖŊŔŰŊШ
ŉƖŸůШƽŔƣőŔŰШƣőĲШƨŰŔƻĲƖƚŔƣǃШĤċƚĲШċŰĬШĬĲũŔƻĲƖШŔůƓċĦƣƚШŸŰШƣőĲШĲĦŸŰŸůǃШċŰĬШƚŸĦŔĲƣǃШċƣШƚĦċũĲЮШÑőĲǃШ
ĦċŰШŸƓĲŰШƨƓШŰĲƽШƽĲċũƣőрĦƖĲċƣŔŰŊШŸƓƓŸƖƣƨŰŔƣŔĲƚШŔŰШĲǂŔƚƣŔŰŊШŔŰĬƨƚƣƖŔĲƚЯШőĲũƓШƣŸШƚĲĲĬШŰĲƽШůċƖťĲƣƚЯШ
ċŰĬШƓƖŸƻŔĬĲШƚŸũƨƣŔŸŰƚШƣŸШőĲũƓШŸƣőĲƖШŸƖŊċŰŔƚċƣŔŸŰƚШŔŰŰŸƻċƣĲЯШƖċŔƚĲШƓƖŸĬƨĦƣŔƻŔƣǃШċŰĬШĤƨŔũĬШ
ƖĲƚŔũŔĲŰĦĲЮШ§ŰĦĲШċШĦƖŔƣŔĦċũШůċƚƚШŸŉШċĦƣŔƻŔƣǃШŔƚШƖĲċĦőĲĬЯШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШĦċŰШċũƚŸШőĲũƓШƣŸШĬƖŔƻĲШ
ƣőĲШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĬǃŰċůŔƚůШŸŉШċШũŸĦċũШĦũƨƚƣĲƖЮШÑőĲŔƖШŊƖŸƽŔŰŊШŔůƓŸƖƣċŰĦĲШŔƚШƖĲǰĲĦƣĲĬШŔŰШƣőĲШ
ĲǭŸƖƣƚШŊŸƻĲƖŰůĲŰƣƚШċƖŸƨŰĬШƣőĲШƽŸƖũĬШċƖĲШůċťŔŰŊШƣŸШƚƣƖĲŰŊƣőĲŰШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůƚЮШ 

ÑőĲƖĲШŔƚШůŸƨŰƣŔŰŊШĲƻŔĬĲŰĦĲШƣŸШƚőŸƽШƣőċƣШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШċƖĲШċŰШŔůƓŸƖƣċŰƣШĬƖŔƻĲƖШŸŉШ
ĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШŔŰШťĲǃШƚĲĦƣŸƖƚШŉŸƖШƣőĲШÖuШĲĦŸŰŸůǃШыÖũƖŔĦőƚĲŰШѼШ~ŔũũĲƖЯШΞΜΞΡьШċŰĬШċĦƖŸƚƚШ
EƨƖŸƓĲШы?ĲċũƖŸŸůЯШΞΜΞΡċьЮШcŸƽĲƻĲƖЯШƽĲШůƨƚƣШċũƚŸШƖĲĦŸŊŰŔƚĲШƣőċƣШŸŰũǃШċШƖĲũċƣŔƻĲũǃШƚůċũũШ
ƓƖŸƓŸƖƣŔŸŰШŸŉШċĦċĬĲůŔĦƚШċŰĬШŸƣőĲƖШƨŰŔƻĲƖƚŔƣǃШƚƣċǭШƽŔũũШƣǃƓŔĦċũũǃШƚĲĲťШƣŸШĤƨŔũĬШċШƚƓŔŰŸƨƣШƻĲŰƣƨƖĲШ
ƣŸШĦŸůůĲƖĦŔċũŔƚĲШŔŰƣĲũũĲĦƣƨċũШƓƖŸƓĲƖƣǃШыfÂьШĲůĲƖŊŔŰŊШŉƖŸůШƣőĲŔƖШƽŸƖťШƽŔƣőŔŰШƣőĲШƨŰŔƻĲƖƚŔƣǃШ
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ыcƨŊőĲƚШĲƣШċũЮЯШΞΜΝΣьЮШ7ǃШĦŸŰƣƖċƚƣЯШĲƻŔĬĲŰĦĲШƚőŸƽƚШƣőċƣШċШůƨĦőШũċƖŊĲƖШĦŸőŸƖƣШŸŉШċĦċĬĲůŔĦƚШƽŔũũШ
ĲŰŊċŊĲШƽŔƣőШĲǂƣĲƖŰċũШƓċƖƣŰĲƖƚШƣőƖŸƨŊőШůċŰǃШŸƣőĲƖШŉŸƖůċũШċŰĬШŔŰŉŸƖůċũШƖŸƨƣĲƚШƣŸШĲǂĦőċŰŊĲШ
ťŰŸƽũĲĬŊĲШċŰĬШċƓƓũǃШƣőĲŔƖШĲǂƓĲƖƣŔƚĲШƣŸШĬĲũŔƻĲƖШŔůƓċĦƣƚШŸŰШƣőĲШĲĦŸŰŸůǃШċŰĬШƚŸĦŔĲƣǃШыcƨŊőĲƚШĲƣШ
ċũЮЯШΞΜΝΣьЮШÑőŔƚШŔŰĦũƨĬĲƚЯШŉŸƖШĲǂċůƓũĲШƣőƖŸƨŊőШĦŸũũċĤŸƖċƣŔƻĲШƖĲƚĲċƖĦőШċŰĬШŔŰŰŸƻċƣŔŸŰШ
ƓċƖƣŰĲƖƚőŔƓƚЯШƚƓŸŰƚŸƖĲĬШƖĲƚĲċƖĦőЯШĦŸŰƚƨũƣċŰĦǃЯШƓƖŸƻŔƚŔŸŰШŸŉШƣƖċŔŰŔŰŊШƣŸШĦŸůƓċŰŔĲƚЯШũĲƻĲƖċŊŔŰŊШ
ŸŉШƨŰŔƻĲƖƚŔƣǃШŉċĦŔũŔƣŔĲƚШċŰĬШĲƕƨŔƓůĲŰƣШƣŸШƓƖŸƻŔĬĲШƣĲƚƣŔŰŊШƚĲƖƻŔĦĲƚЯШċŰĬШƓƖŸƻŔĬŔŰŊШċĬƻŔĦĲШċŰĬШ
ĲǂƓĲƖƣŔƚĲШƣŸШőĲũƓШƚŸũƻĲШƣĲĦőŰŔĦċũШċŰĬШƽŔĬĲƖШĤƨƚŔŰĲƚƚШƓƖŸĤũĲůƚШċŰĬШƚőċƓĲШƣőĲШƚƣƖċƣĲŊŔĦШ
ĬŔƖĲĦƣŔŸŰƚШŸŉШŸƖŊċŰŔƚċƣŔŸŰƚЯШƣĲĦőŰŸũŸŊŔĲƚЯШƚĲĦƣŸƖƚШċŰĬШũŸĦċũШċŰĬШŰċƣŔŸŰċũШƓŸũŔĦŔĲƚЮШ 

~ƨĦőШƖĲĦĲŰƣШƓŸũŔĦǃШċƣƣĲŰƣŔŸŰШŔŰШƣőĲШÖuШőċƚШĤĲĲŰШŸŰШƨŰŔƻĲƖƚŔƣŔĲƚШċŰĬШƽőĲƣőĲƖШƣőĲǃШċƖĲШĦƖĲċƣŔŰŊШ
ĲŰƻŔƖŸŰůĲŰƣƚШċŰĬШċƓƓƖŸċĦőĲƚШĦċƓċĤũĲШŸŉШŔŰĦĲŰƣŔƻŔƚŔŰŊЯШĲŰċĤũŔŰŊЯШċŰĬШƚƨƓƓŸƖƣŔŰŊШċĦċĬĲůŔĦƚШ
ċŰĬШŸƣőĲƖƚШƣŸШĦƖĲċƣĲШŰĲƽШƻĲŰƣƨƖĲƚШƣŸШĦŸůůĲƖĦŔċũŔƚĲШfÂШĬĲƻĲũŸƓĲĬШƽŔƣőŔŰШƣőĲШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůЮШ
ÑőŔƚШĦƨũůŔŰċƣĲĬШƽŔƣőШƣőĲШƓƨĤũŔĦċƣŔŸŰШŔŰШΞΜΞΟШŸŉШƣőĲШÑƖċĦĲǃрìŔũũŔċůƚŸŰШŔŰĬĲƓĲŰĬĲŰƣШƖĲƻŔĲƽШŸŉШ
ƨŰŔƻĲƖƚŔƣǃШƚƓŔŰрŸƨƣШĦŸůƓċŰŔĲƚЯШĦŸůůŔƚƚŔŸŰĲĬШĤǃШƣőĲШÖuШc~ШÑƖĲċƚƨƖǃШċŰĬШ?ĲƓċƖƣůĲŰƣШŉŸƖШ
ÉĦŔĲŰĦĲЯШfŰŰŸƻċƣŔŸŰШċŰĬШÑĲĦőŰŸũŸŊǃШы?ÉfÑьШыÑƖċĦĲǃШѼШìŔũũŔċůƚŸŰЯШΞΜΞΟьЮШìŔƣőШƓƖŸŊƖĲƚƚШŰŸƽШ
ĤĲŔŰŊШůċĬĲШŸŰШƚĲƻĲƖċũШŉƖŸŰƣƚЯШŰŸƣШũĲċƚƣШĬĲƻĲũŸƓŔŰŊШůŸƖĲШŉŸƨŰĬĲƖШŉƖŔĲŰĬũǃШĬĲċũШƣĲƖůƚШċŰĬШƣőĲШ
ċƻċŔũċĤŔũŔƣǃШŸŉШƓƖŸŸŉрŸŉрĦŸŰĦĲƓƣШŉƨŰĬŔŰŊЯШċƣƣĲŰƣŔŸŰШŔƚШŰŸƽШƣƨƖŰŔŰŊШƣŸШŸƣőĲƖШċƖĲċƚЮШÑőŔƚШŔŰĦũƨĬĲƚШċШ
ŉŸĦƨƚШŸŰШőŸƽШƣőĲШÖuќƚШŔŰƻĲƚƣůĲŰƣШċŰĬШŔŰƻĲƚƣŸƖШĲĦŸƚǃƚƣĲůШċŰĬШŔƣƚШũŔŰťƚШƽŔƣőШƣőĲШƨŰŔƻĲƖƚŔƣǃШ
ƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůШĦŸƨũĬШĤĲШŉƨƖƣőĲƖШƚƣƖĲŰŊƣőĲŰĲĬШċŰĬШĬĲƻĲũŸƓĲĬШƣŸШĤĲƣƣĲƖШőĲũƓШƚĲĲĬШċŰĬШ
ŰƨƖƣƨƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШĬƨƖŔŰŊШƣőĲŔƖШĲċƖũǃШƓőċƚĲƚШŸŉШĬĲƻĲũŸƓůĲŰƣШċŰĬШƨŰũĲċƚőШƣőĲШŉƨũũШ
ƓŸƣĲŰƣŔċũШŸŉШƣőĲƚĲШĦŸůƓċŰŔĲƚШŉŸƖШƣőĲШĤĲŰĲǯƣШŸŉШƣőĲШÖuШċƚШƣőĲǃШƚĲĲťШƣŸШŊƖŸƽШċŰĬШƚĦċũĲЮШ 

fƣШŔƚШċŊċŔŰƚƣШƣőŔƚШĤċĦťĬƖŸƓШƣőċƣШÑŸŰǃШcŔĦťƚŸŰШƽċƚШĦŸůůŔƚƚŔŸŰĲĬШĤǃШÅĲƚĲċƖĦőШEŰŊũċŰĬШŸŰШĤĲőċũŉШ
ŸŉШÖuÅfЮШ§ƻĲƖШƣőĲШĦŸƨƖƚĲШŸŉШΞΜΞΡЯШőĲШũĲĬШċŰШĲǂƣĲŰƚŔƻĲШƓƖŸŊƖċůůĲШŸŉШŔŰƣĲƖƻŔĲƽƚШċŰĬШĲŰŊċŊĲůĲŰƣШ
ƽŔƣőШťĲǃШƚƣċťĲőŸũĬĲƖƚШċŰĬШĲǂƓĲƖƣƚШŉƖŸůШċĦƖŸƚƚШƣőĲШƨŰŔƻĲƖƚŔƣǃЯШƚƓŔŰŸƨƣШċŰĬШŔŰƻĲƚƣŸƖШĲĦŸƚǃƚƣĲůƚЮШ
9ŸƨƓũĲĬШƽŔƣőШŔŰƚŔŊőƣƚШŉƖŸůШƣőĲШĬċƣċрĬƖŔƻĲŰШċŰċũǃƚĲƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣЯШcŔĦťƚŸŰШĬĲƻĲũŸƓƚШ
ċШƚĲƖŔĲƚШŸŉШċĦƣŔŸŰċĤũĲШŸŉШƖĲĦŸůůĲŰĬċƣŔŸŰƚШŸŰШőŸƽШƣőĲШŔŰƻĲƚƣŸƖШċŰĬШƨŰŔƻĲƖƚŔƣǃШĲĦŸƚǃƚƣĲůƚШĦċŰШ
ĤĲШŉƨƖƣőĲƖШƚƣƖĲŰŊƣőĲŰĲĬШċŰĬШũŔŰťĲĬШƣŸШƨŰũŸĦťШĲƻĲŰШůŸƖĲШƓŸƣĲŰƣŔċũШŉƖŸůШƣőĲШĲǭŸƖƣƚШƣŸШƚĲĲĬШ
ƚƓŔŰŸƨƣШĦŸůƓċŰŔĲƚШċĤũĲШƣŸШĦŸůůĲƖĦŔċũŔƚĲШŔŰƣĲũũĲĦƣƨċũШƓƖŸƓĲƖƣǃШыfÂьШċŰĬШŔĬĲċƚШĲůĲƖŊŔŰŊШŉƖŸůШ
ƽŔƣőŔŰШƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШƓŸƽĲƖШŔŰŰŸƻċƣŔŸŰШċŰĬШŊƖŸƽƣőШŉŸƖШƣőĲШĤĲŰĲǯƣШŸŉШƣőĲШÖuШыcŔĦťƚŸŰЯШΞΜΞΣьЮ 

ÑőĲШƖĲƓŸƖƣШƓƖĲƚĲŰƣƚШĲƻŔĬĲŰĦĲШĲůĲƖŊŔŰŊШŉƖŸůШĬċƣċрĬƖŔƻĲŰШċŰċũǃƚĲƚШŸŰШƽŔĬĲШƖċŰŊĲШŸŉШƣŸƓŔĦƚШƚĲƣШĤǃШ
ƣőĲШcŔĦťƚŸŰШÅĲƻŔĲƽШƣĲċůЮШÑőĲШċŰċũǃƚĲƚШċƖĲШũċƖŊĲũǃШƨŰĬĲƖƓŔŰŰĲĬШĤǃШƣőĲШĬċƣċШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШŸŉШ
ƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШċƻċŔũċĤũĲШŉƖŸůШƣőĲШŰĲƽШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШǯƖƚƣШƓƨĤũŔƚőĲĬШĤǃШƣőĲШcŔŊőĲƖШ
EĬƨĦċƣŔŸŰШÉƣċƣŔƚƣŔĦƚШ ŊĲŰĦǃШыcEÉ ЯШƓċƖƣШŸŉШsŔƚĦьШŔŰШsƨŰĲШΞΜΞΡШċŰĬШũŔŰťĲĬШƣŸШĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťШ
ċŰĬШ~ŸŸĬǃќƚШ[ ~EШċŰĬШ§ƖĤŔƚШĬċƣċШƓũċƣŉŸƖůƚЮШÑőĲШǯƖƚƣШǰċŊƚőŔƓШċŰċũǃƚŔƚШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШ
ƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůШƨƚŔŰŊШƣőŔƚШŰĲƽШĬċƣċƚĲƣШƽċƚШƓƨĤũŔƚőĲĬШĤǃШÖũƖŔĦőƚĲŰШċŰĬШ~ŔũũĲƖШыΞΜΞΡьЮШ 

fŰШÉĲƓƣĲůĤĲƖШΞΜΞΡШcEÉ ШƓƨĤũŔƚőĲĬШċŰШƨƓĬċƣĲШƣŸШƣőĲШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШƓƖŸƻŔĬŔŰŊШŉƨƖƣőĲƖШ
ŔŰŉŸƖůċƣŔŸŰШŸŰШċШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШтШůŸƚƣũǃШŉŸƨŰĬĲĬШƓƖŔŸƖШƣŸШΞΜΝΞШтШƣőċƣШƽĲƖĲШůŔƚƚŔŰŊШŉƖŸůШ
ƣőĲШŔŰŔƣŔċũШƖĲũĲċƚĲЮШìőĲƖĲШƖĲũĲƻċŰƣЯШƣőŔƚШƖĲƓŸƖƣШƨƓĬċƣĲƚШƣőĲШċŰċũǃƚŔƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőĲШǰċŊƚőŔƓШ
ƚƣƨĬǃШĤǃШÖũƖŔĦőƚĲŰШċŰĬШ~ŔũũĲƖШƣŸШĲŰƚƨƖĲШƣőĲШŔŰƚŔŊőƣƚШċŰĬШĲƻŔĬĲŰĦĲШƓƖĲƚĲŰƣĲĬШŔŰШőĲƖĲШŔƚШĤċƚĲĬШŸŰШ
ƣőĲШũċƣĲƚƣШĬċƣċШċƻċŔũċĤũĲ1ЮШ 

 
1 Where sections of the Ulrichsen and Miller (2025) report are updated using the September release of the UK Spinout 
Register, much of the text was replicated and updated with the latest data with permission from the authors. 



 

Π 

ΝЮΞ ÅĲƓŸƖƣШƚƣƖƨĦƣƨƖĲ 

ÑőĲШƖĲƓŸƖƣШŔƚШƚƣƖƨĦƣƨƖĲĬШċƚШŉŸũũŸƽƚЮШ 

ÉĲĦƣŔŸŰШΞаШ ÂƖŸƻŔĬĲƚШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШĬċƣċШċŰĬШċƓƓƖŸċĦőШƨƚĲĬШƣŸШŔŰƻĲƚƣŔŊċƣĲШƣőĲШĬŔǭĲƖĲŰƣШ
ƣŸƓŔĦƚШċŰĬШŔƚƚƨĲƚШƚĲƣШĤǃШƣőĲШcŔĦťƚŸŰШÅĲƻŔĲƽШƣĲċůЮ 

ÉĲĦƣŔŸŰШΟаШ ÂƖŸƻŔĬĲƚШŔůƓŸƖƣċŰƣШĦŸŰƣĲǂƣШċŰĬШŔŰƚŔŊőƣƚШŸŰШƣőĲШƚƣƖƨĦƣƨƖĲШċŰĬШĬǃŰċůŔĦƚШŸŉШƣőĲШÖuќƚШ
ĲĦŸŰŸůǃШċŰĬШÅѼ?ШċŰĬШŔŰŰŸƻċƣŔŸŰШƚǃƚƣĲůЯШċŰĬШőŸƽШƣőŔƚШĦŸůƓċƖĲƚШƽŔƣőШťĲǃШ
ĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚШŊũŸĤċũũǃЮ 

ÉĲĦƣŔŸŰШΠаШ EǂċůŔŰĲƚШƣőĲШƚĦċũĲШċŰĬШƚƣƖƨĦƣƨƖĲШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůШċŰĬШťĲǃШ
ƣƖĲŰĬƚШŔŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċĦƖŸƚƚШƣőĲШŰċƣŔŸŰƚШċŰĬШƖĲŊŔŸŰƚШŸŉШƣőĲШÖuЮШfƣШċũƚŸШ
ƓƖĲƚĲŰƣƚШĲƻŔĬĲŰĦĲШŸŰШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШŔŰШĬƖŔƻŔŰŊШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШ
ċŰĬШƚƨĦĦĲƚƚШŔŰШƚƣƖċƣĲŊŔĦċũũǃШŔůƓŸƖƣċŰƣШƚĲĦƣŸƖƚШŉŸƖШƣőĲШÖuШĲĦŸŰŸůǃЮШ~ƨĦőШŸŉШƣőŔƚШ
ƚĲĦƣŔŸŰШŔƚШƖĲƓũŔĦċƣĲĬШċŰĬШƨƓĬċƣĲĬШŉƖŸůШÖũƖŔĦőƚĲŰШċŰĬШ~ŔũũĲƖШыΞΜΞΡьЮ 

ÉĲĦƣŔŸŰШΡа ÂƖĲƚĲŰƣƚШĲƻŔĬĲŰĦĲШŸŰШƣőĲШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůШƓƖŸĬƨĦŔŰŊШƚƓŔŰŸƨƣƚЯШċŰĬШƣőĲШƚĦċũĲШċŰĬШ
ŔŰƣĲŰƚŔƣǃШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШĬŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚЮШÑőĲШƚĲĦƣŔŸŰШċũƚŸШ
ĲǂċůŔŰĲƚШƣőĲШƚƓŔŰŸƨƣШƓŸƣĲŰƣŔċũШŸŉШĬŔǭĲƖĲŰƣШĬŔƚĦŔƓũŔŰĲƚЮ 

ÉĲĦƣŔŸŰШΣаШ EǂƓũŸƖĲƚШƽőċƣШőċƓƓĲŰƚШƣŸШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŸŰĦĲШƣőĲǃШĲŰƣĲƖШƣőĲШůċƖťĲƣЮШfƣШ
ƓƖŸƻŔĬĲƚШĲƻŔĬĲŰĦĲШŸŰШŔŰƻĲƚƣůĲŰƣШƣƖċŢĲĦƣŸƖŔĲƚШċŰĬШƣƖĲŰĬƚШċŰĬШőŸƽШƣőŔƚШƻċƖŔĲƚШċĦƖŸƚƚШ
ƣőĲШŰċƣŔŸŰƚШċŰĬШƖĲŊŔŸŰƚШŸŉШƣőĲШÖuЮШfƣШċũƚŸШũŸŸťƚШċƣШőŸƽШƣőĲШƚŔǍĲШŸŉШŔŰƻĲƚƣůĲŰƣШĬĲċũƚШ
ƻċƖŔĲƚШċƣШĬŔǭĲƖĲŰƣШƚƣċŊĲƚШŸŉШĦŸůƓċŰǃШĬĲƻĲũŸƓůĲŰƣШċŰĬШŉŸƖШƚƓŔŰŸƨƣƚШĲůĲƖŊŔŰŊШŉƖŸůШ
ƨŰŔƻĲƖƚŔƣŔĲƚШċĦƖŸƚƚШƣőĲШÖuШċŰĬШŔŰШĬŔǭĲƖĲŰƣШƚĲĦƣŸƖƚЮШfƣШƓƖŸƻŔĬĲƚШĲƻŔĬĲŰĦĲШŸŰШƚƓŔŰŸƨƣШ
ƚƨƖƻŔƻċũЯШŔŰĦũƨĬŔŰŊШĬĲƻĲũŸƓŔŰŊШůĲċƚƨƖĲƚШƣőċƣШċĬŢƨƚƣШŉŸƖШůŔŰŔůċũШƣőƖĲƚőŸũĬƚШŸŉШ
ĦŸůůĲƖĦŔċũШċĦƣŔƻŔƣǃЮШÂċƖƣƚШŸŉШƣőŔƚШƚĲĦƣŔŸŰШċƖĲШƖĲƓũŔĦċƣĲĬШċŰĬШƨƓĬċƣĲĬШŉƖŸůШÖũƖŔĦőƚĲŰШ
ċŰĬШ~ŔũũĲƖШыΞΜΞΡьЮ 

ÉĲĦƣŔŸŰШΤа fŰƻĲƚƣŔŊċƣĲƚШƣőĲШŔŰƻĲƚƣŸƖШũċŰĬƚĦċƓĲШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШƣŸШĤĲƣƣĲƖШƨŰĬĲƖƚƣċŰĬШ
ƽőŸШŔƚШŔŰƻĲƚƣŔŰŊШŔŰШƣőĲƚĲШĦŸůƓċŰŔĲƚШċƣШĬŔǭĲƖĲŰƣШƚƣċŊĲƚШŸŉШƣőĲŔƖШĬĲƻĲũŸƓůĲŰƣЮШfƣШ
ĲǂċůŔŰĲƚШƣőĲШƓƖĲƻċũĲŰĦĲШŸŉШĬŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШŔŰƻĲƚƣŸƖƚШċŰĬШőŸƽШƣőŔƚШŔƚШĦőċŰŊŔŰŊШ
ŸƻĲƖШƣŔůĲЯШċŰĬШőŸƽШĬŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШŔŰƻĲƚƣŸƖƚШŊĲƣШŔŰƻŸũƻĲĬШċƣШĬŔǭĲƖĲŰƣШƚƣċŊĲƚШŸŉШ
ĦŸůƓċŰǃШĬĲƻĲũŸƓůĲŰƣЮШfƣШċũƚŸШũŸŸťƚШċƣШƽőĲƖĲШƣőĲШĦċƓŔƣċũШĤĲŔŰŊШŔŰƻĲƚƣĲĬШŔŰƣŸШŉƨŰĬƚШ
ŔŰƻĲƚƣŔŰŊШŔŰШƚƓŔŰŸƨƣƚШĦŸůĲƚШŉƖŸůЯШĤŸƣőШŔŰШƣĲƖůƚШŸŉШƣǃƓĲƚШŸŉШũŔůŔƣĲĬШƓċƖƣŰĲƖƚШċŰĬШ
ŊĲŸŊƖċƓőŔĦċũũǃЮ 

ÉĲĦƣŔŸŰШΥаШ EǂċůŔŰĲƚШċШŰƨůĤĲƖШŸŉШŔŰĬŔĦċƣŸƖƚШƣőċƣШƓƖŸƻŔĬĲШŔŰƚŔŊőƣƚШŸŰШƣőĲШċĤŔũŔƣǃШŸŉШƣőĲШÖuШƣŸШ
ƖĲƣċŔŰШƻċũƨĲШŉƖŸůШŔƣƚШƚƓŔŰŸƨƣƚШċƚШƣőĲǃШĬĲƻĲũŸƓЯШŊƖŸƽШċŰĬШƚĦċũĲЮ 

ÉĲĦƣŔŸŰШΦаШ ÂƖĲƚĲŰƣƚШċŰШŔŰƣĲƖŰċƣŔŸŰċũШĦŸůƓċƖŔƚŸŰШŸŉШƣőĲШŔŰƻĲƚƣůĲŰƣШƓĲƖŉŸƖůċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШ
ĲůĲƖŊŔŰŊШŉƖŸůШũĲċĬŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШÖuШċŰĬШƚĲũĲĦƣĲĬШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚЯШ
ŔŰĦũƨĬŔŰŊШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚЯШ7ĲũŊŔƨůЯШÉƽŔƣǍĲƖũċŰĬШċŰĬШÉƽĲĬĲŰЮШ 
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Σ 

Ξ ĤŸƨƣШƣőĲШĬċƣċ 

7ĲŉŸƖĲШĬŔƻŔŰŊШĬĲĲƓũǃШŔŰƣŸШƚƣƖƨĦƣƨƖĲЯШĬǃŰċůŔĦƚШċŰĬШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШċŰĬШ
ŔŰƻĲƚƣŸƖШĲĦŸƚǃƚƣĲůƚШċŰĬШƣőĲШũŔŰťƚШĤĲƣƽĲĲŰШƣőĲůЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШƨŰĬĲƖƚƣċŰĬШƣőĲШĬċƣċШƣőċƣШ
ƨŰĬĲƖƓŔŰƚШƣőĲШċŰċũǃƚĲƚЮШ~ċŰǃШŸŉШƣőĲШċŰċũǃƚĲƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШċƖĲШƓŸƽĲƖĲĬШĤǃШƣőĲШÖ9fШ
ÉƓŔŰŸƨƣƚШ?ċƣċƚĲƣШƽőŔĦőШĤƨŔũĬƚШŉƖŸůШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШƣőƖŸƨŊőШŉƨƖƣőĲƖШĦƨƖċƣŔŸŰШċŰĬШĬċƣċШ
ũŔŰťŔŰŊЮШuĲǃШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШÖ9fШĬċƣċƚĲƣШċŰĬШƣőĲШƨŰĬĲƖƓŔŰŰŔŰŊШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШċƖĲШ
ƓƖŸƻŔĬĲĬШŔŰШƣőŔƚШƚĲĦƣŔŸŰШƣŸШċŔĬШŔŰƣĲƖƓƖĲƣċƣŔŸŰШŸŉШƣőĲШƖĲƓŸƖƣќƚШǯŰĬŔŰŊƚЮ 

ΞЮΝ ÑőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШċƚШƣőĲШċŰċũǃƣŔĦċũШĤċĦťĤŸŰĲ 

ÑőĲШĤċĦťĤŸŰĲШŉŸƖШůƨĦőШŸŉШƣőĲШċŰċũǃƚŔƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШŔƚШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШ
ƓƨĤũŔƚőĲĬШĤǃШcEÉ ЮШ?ĲƻĲũŸƓĲĬШƽŔƣőШĲǂƓĲƖƣŔƚĲШċŰĬШċĬƻŔĦĲШŉƖŸůШÅĲƚĲċƖĦőШEŰŊũċŰĬШċŰĬШÖ9fЯШƣőĲШ
ÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШƓƖŸƻŔĬĲƚЯШŉŸƖШƣőĲШǯƖƚƣШƣŔůĲШŔŰШƣőĲШÖuЯШċШƓƨĤũŔĦũǃШċƻċŔũċĤũĲШċŰĬШ
ĦŸůƓƖĲőĲŰƚŔƻĲШũŔƚƣШŸŉШƚƓŔŰŸƨƣƚШĲůĲƖŊŔŰŊШŉƖŸůШÖuШƨŰŔƻĲƖƚŔƣŔĲƚЯШƽŔƣőШĲƻĲƖǃШĲǭŸƖƣШůċĬĲШƣŸШĦŸƻĲƖШ
ƣőĲШŉƨũũШƚƓŔŰŸƨƣШƓŸƓƨũċƣŔŸŰЮШ 

fŰШċĬĬŔƣŔŸŰШƣŸШƣőĲШƚƓŔŰŸƨƣШŰċůĲШċŰĬШĦŸůƓċŰǃШƖĲŊŔƚƣƖċƣŔŸŰШŰƨůĤĲƖЯШƣőĲШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШ
ƓƖŸƻŔĬĲƚШĤċƚŔĦШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШĲċĦőШĦŸůƓċŰǃЯШŔŰĦũƨĬŔŰŊШŔƣƚШŉŸƨŰĬċƣŔŸŰШĬċƣĲЯШĬŔƚĦŔƓũŔŰċƖǃШ
ŸƖŔŊŔŰƚЯШŸƣőĲƖШŔŰŉŸƖůċƣŔŸŰШƣőċƣШůċǃШċŔĬШŔĬĲŰƣŔŉǃŔŰŊШƣőĲШĦŸůƓċŰǃШŔŰШŸƣőĲƖШĬċƣċƚĲƣƚШыĲЮŊЮШƽĲĤƚŔƣĲЯШ
ũĲŊċũШŔŰĦŸƖƓŸƖċƣŔŸŰШĬċƣĲЯШċŰĬШĦŸƨŰƣƖǃШŸŉШƖĲŊŔƚƣƖċƣŔŸŰьЯШƽőĲƣőĲƖШƣőĲШƚƓŔŰŸƨƣШŔƚШċũƚŸШċШƚŸĦŔċũШ
ĲŰƣĲƖƓƖŔƚĲЯШċŰĬШƣőĲШŰċƣƨƖĲШŸŉШƣőĲШĦŸŰƣƖċĦƣƨċũШƖĲũċƣŔŸŰƚőŔƓШƽŔƣőШŔƣƚШƓċƖĲŰƣШƨŰŔƻĲƖƚŔƣǃЮШ 

ΞЮΝЮΝ uĲǃШĬĲǯŰŔƣŔŸŰƚ 

9ƖŔƣŔĦċũũǃЯШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШĦŸũũĲĦƣƚШƣőŔƚШŔŰŉŸƖůċƣŔŸŰШĤċƚĲĬШŸŰШċШƚĲƣШŸŉШĦŸůůŸŰЯШċŰĬШ
ƓƨĤũŔĦũǃШċƻċŔũċĤũĲШĬĲǯŰŔƣŔŸŰƚЮШ ƣШƣőĲШőĲċƖƣШŸŉШƣőĲƚĲШĬĲǯŰŔƣŔŸŰƚШŔƚШŊƖĲċƣĲƖШĦũċƖŔƣǃШŸŰШƽőċƣШ
ĦŸŰƚƣŔƣƨƣĲƚШċШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣЮШ 

ìőċƣШŔƚШċШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣе 

џ[ŔƖůƚЮŉŸƨŰĬĲĬЮƓƖŔůċƖŔũǃЮƣŸЮĦŸůůĲƖĦŔċũŔƚĲЮƣőĲЮŔŰƣĲũũĲĦƣƨċũЮƓƖŸƓĲƖƣǃЮёŔŰĦũƨĬŔŰŊЮŔĬĲċƚеЮ
ŔŰŉŸƖůċƣŔŸŰеЮċŰĬЮťŰŸƽũĲĬŊĲђЮĦƖĲċƣĲĬЮĤǃЮƨŰŔƻĲƖƚŔƣǃЮƚƣċǭеЮƽőĲƖĲж 
¶ ƣőĲЮfÂЮĲŔƣőĲƖЮĤĲũŸŰŊƚЮƣŸЮƣőĲЮƨŰŔƻĲƖƚŔƣǃЮƨŰĬĲƖЮŊĲŰĲƖċũЮũċƽЮŸƖЮƨŰĬĲƖЮƣőĲЮƣĲƖůƚЮŸŉЮƣőĲЮ
ĦŸŰƣƖċĦƣЮŸŉЮĲůƓũŸǃůĲŰƣзЮŸƖе 

¶ ƣőĲЮůĲůĤĲƖЮŸŉЮƚƣċǭЮőċƚЮċƚƚŔŊŰĲĬЮƣőĲЮfÂЮƣŸЮƣőĲЮƨŰŔƻĲƖƚŔƣǃЮƣŸЮĲŰċĤũĲЮŔƣЮƣŸЮĤĲЮ
ĦŸůůĲƖĦŔċũŔƚĲĬзЮŸƖе 

¶ ƽőĲƖĲЮƚŔŊŰŔǯĦċŰƣЮƨŰŔƻĲƖƚŔƣǃЮƖĲƚŸƨƖĦĲƚЮёĲдŊдЮŉƨŰĬŔŰŊеЮŉċĦŔũŔƣŔĲƚђЮƽĲƖĲЮƨƚĲĬЮƣŸЮ
ŊĲŰĲƖċƣĲЮƣőĲЮfÂдѠ 

ÑőĲШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШċũƚŸШůċťĲƚШċŰШŔůƓŸƖƣċŰƣШĬŔƚƣŔŰĦƣŔŸŰШĤĲƣƽĲĲŰШƣőĲШĬċƣĲШŸŰШƽőŔĦőШƣőĲШ
ƚƓŔŰŸƨƣШŔƚШũĲŊċũũǃШŔŰĦŸƖƓŸƖċƣĲĬШċŰĬоŸƖШƖĲŊŔƚƣĲƖĲĬЯШċŰĬШƣőĲШĬċƣĲШŸŰШƽőŔĦőШŔƣШĤĲĦŸůĲƚШċШƨŰŔƻĲƖƚŔƣǃШ
ƚƓŔŰŸƨƣШтШŔƣƚШŉŸƨŰĬċƣŔŸŰЮĬċƣĲЮШÑőĲШƓƨƖƓŸƚĲШŸŉШƣőŔƚШƽċƚШƣŸШċƣƣĲůƓƣШƣŸШƚƣċŰĬċƖĬŔƚĲШƣőĲШƓŸŔŰƣШċƣШ
ƽőŔĦőШċШƚƓŔŰŸƨƣќƚШũŔŉĲШĤĲŊŔŰƚЯШƖĲĦŸŊŰŔƚŔŰŊШƣőċƣШƣőĲШũĲŊċũШĲŰƣŔƣǃШƣőċƣШĤĲĦŸůĲƚШċШƚƓŔŰŸƨƣШĦċŰШĤĲШ



 

Τ 

ĲƚƣċĤũŔƚőĲĬШċƣШĬŔǭĲƖĲŰƣШƓŸŔŰƣƚШċũŸŰŊШƣőĲШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШŢŸƨƖŰĲǃЮШ[ŸƖШĲǂċůƓũĲЯШƣőĲƖĲШċƖĲШċШ
ŰƨůĤĲƖШŸŉШĦċƚĲƚШŔŰШƣőĲШÖuШƽőĲƖĲШċĦċĬĲůŔĦƚШĦƖĲċƣĲШċШũĲŊċũШĲŰƣŔƣǃШƚĲƻĲƖċũШǃĲċƖƚШƓƖŔŸƖШƣŸШċŰǃШfÂШ
ĤĲŔŰŊШƣƖċŰƚŉĲƖƖĲĬШŔŰЯШŔŰШċŰƣŔĦŔƓċƣŔŸŰШŸŉШċШĦŸůůĲƖĦŔċũŔƚċĤũĲШŸƓƓŸƖƣƨŰŔƣǃШĲůĲƖŊŔŰŊШŉƖŸůШƣőĲŔƖШ
ƖĲƚĲċƖĦőЮШШůŸƖĲШĬĲƣċŔũĲĬШĬŔƚĦƨƚƚŔŸŰШŸŉШƣőŔƚШŔƚƚƨĲШĦċŰШĤĲШŉŸƨŰĬШŔŰШÖũƖŔĦőƚĲŰШċŰĬШ~ŔũũĲƖШыΞΜΞΡьЯШ
ƚĲĦƣŔŸŰШΞЮΟЮ 

?ŔƚƣŔŰŊƨŔƚőŔŰŊШŔŰĦŸƖƓŸƖċƣŔŸŰШċŰĬШŉŸƨŰĬċƣŔŸŰШĬċƣĲƚ 

ÑőĲШĬŔƚƣŔŰĦƣŔŸŰШĤĲƣƽĲĲŰШŔŰĦŸƖƓŸƖċƣŔŸŰШċŰĬШŉŸƨŰĬċƣŔŸŰШĬċƣĲƚШƽŔƣőŔŰШƣőĲШĬċƣċШƖĲƓƖĲƚĲŰƣƚШ
ƣƽŸШĬŔǭĲƖĲŰƣШůŔũĲƚƣŸŰĲƚШĦŸŰĦĲƖŰŔŰŊШƣőĲШƚƓŔŰŸƨƣƚШŸƖŔŊŔŰЮШÑőĲШŔŰĦŸƖƓŸƖċƣŔŸŰШĬċƣĲШƖĲŉĲƖƚШ
ƣŸШƣőĲШũĲŊċũШĬċƣĲШƣőĲШĦŸůƓċŰǃШƽċƚШĲƚƣċĤũŔƚőĲĬШċŰĬоŸƖШƖĲŊŔƚƣĲƖĲĬЮШÑőŔƚШůċǃШĬŔǭĲƖШŉƖŸůШ
ƣőĲШŉŸƨŰĬċƣŔŸŰШĬċƣĲЯШƽőŔĦőШƖĲŉĲƖƚШƣŸШƣőĲШĬċƣĲШƽőĲŰШƣőĲШfÂШŔƚШƣƖċŰƚŉĲƖƖĲĬШŔŰƣŸШƣőĲШǯƖůШыŉŸƖШ
ĲǂċůƓũĲШƣőƖŸƨŊőШċШũŔĦĲŰĦĲШŸƖШċƚƚŔŊŰůĲŰƣьЯШŔŰШŸƣőĲƖШƽŸƖĬƚЯШƖĲƓƖĲƚĲŰƣŔŰŊШƣőĲШƓŸŔŰƣШċƣШ
ƽőŔĦőШƣőĲШĦŸůƓċŰǃШĤĲĦŸůĲƚШċШƚƓŔŰŸƨƣЮ 

 
ШǯŰċũШťĲǃШĬĲǯŰŔƣŔŸŰШŸŉШŰŸƣĲШŉŸƖШƣőŔƚШƖĲƓŸƖƣШŔƚШċƖŸƨŰĬШƣőĲШƖĲƓŸƖƣŔŰŊШǃĲċƖƚШƨƚĲĬШĤǃШcEÉ ШƣŸШĦŸũũĲĦƣШ
ŔŰŉŸƖůċƣŔŸŰШŉƖŸůШƨŰŔƻĲƖƚŔƣŔĲƚЮШ 

cEÉ ШƖĲƓŸƖƣŔŰŊШǃĲċƖƚ 

ÑőĲШcEÉ ШƖĲƓŸƖƣŔŰŊШǃĲċƖШĦŸƻĲƖƚШƣőĲШƓĲƖŔŸĬШŉƖŸůШΝƚƣШƨŊƨƚƣШƣŸШΟΝƚƣШsƨũǃЯШŔЮĲЮШƣőĲШƖĲƓŸƖƣŔŰŊШ
ǃĲċƖШΞΜΞΟоΞΠШƖƨŰƚШŉƖŸůШΝƚƣШƨŊƨƚƣШΞΜΞΟШƣŸШΟΝƚƣШsƨũǃШΞΜΞΠЮШ[ŸƖШƚŔůƓũŔĦŔƣǃЯШƣőĲШǃĲċƖШ
ΞΜΞΟоΞΠШƽŔũũШĤĲШƖĲŉĲƖƖĲĬШƣŸШċƚШΞΜΞΠШƣőƖŸƨŊőŸƨƣШƣőĲШƖĲƓŸƖƣЮШÑőĲШƚċůĲШƽŔũũШċƓƓũǃШƣŸШċũũШ
cEÉ ШƖĲƓŸƖƣŔŰŊШǃĲċƖƚЮ 

 

ΞЮΝЮΞ 9ŸƻĲƖċŊĲШŸŉШƣőĲШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖ 

ÑőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШƖĲƕƨŔƖĲĬШċũũШĲũŔŊŔĤũĲШÖuШƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШƚƨĤůŔƣШŔŰŉŸƖůċƣŔŸŰШŸŰШċŰǃШ
ƚƓŔŰŸƨƣШƣőċƣШůĲƣШƣőĲШĦŸůůŸŰШĬĲǯŰŔƣŔŸŰШƣőċƣШƽċƚа 

ΝЮ [ŸƨŰĬĲĬШĤĲƣƽĲĲŰШΝƚƣШƨŊƨƚƣШΞΜΝΞШċŰĬШΟΝƚƣШsƨũǃШΞΜΞΠЯШƖĲŊċƖĬũĲƚƚШŸŉШƽőĲƣőĲƖШƣőĲШ
ĦŸůƓċŰǃШƽċƚШƚƣŔũũШċĦƣŔƻĲШŔŰШƣőĲШƖĲƓŸƖƣŔŰŊШǃĲċƖШΞΜΞΟоΞΠ 

ΞЮ [ŸƨŰĬĲĬШƓƖŔŸƖШƣŸШΝƚƣШƨŊƨƚƣШΞΜΝΞЯШĤƨƣШŸŰũǃШŔŉШƣőĲШĦŸůƓċŰǃШƽċƚШƚƣŔũũШċĦƣŔƻĲШŔŰШƣőĲШƖĲƓŸƖƣŔŰŊШ
ǃĲċƖШΞΜΞΟоΞΠ 

ÑőĲШĦŸƻĲƖċŊĲШŸŉШƣőĲШĬċƣċШĦŸũũĲĦƣŔŸŰШƣőĲƖĲŉŸƖĲШŔŰĦũƨĬĲƚШƣőĲШƣŸƣċũШċĦƣŔƻĲШƓŸƓƨũċƣŔŸŰШŸŉШƚƓŔŰŸƨƣƚШċƚШ
ŸŉШƣőĲШƖĲƓŸƖƣŔŰŊШǃĲċƖШΞΜΞΟоΠЯШċŰĬШƚƓŔŰŸƨƣƚШƣőċƣШƽĲƖĲШŉŸƨŰĬĲĬШċŉƣĲƖШΝƚƣШ ƨŊƨƚƣШΞΜΝΞШƣőċƣШċƖĲШŰŸШ
ũŸŰŊĲƖШċĦƣŔƻĲЮШÑőĲШŉŸƖůĲƖШŊƖŸƨƓШċũũŸƽƚШŉŸƖШċŰċũǃƚŔƚШŸŉШƣőĲШĬĲƻĲũŸƓůĲŰƣШƣƖċŢĲĦƣŸƖŔĲƚШċŰĬШƚŸĦŔŸр
ĲĦŸŰŸůŔĦШŔůƓċĦƣƚШŸŉШƚƓŔŰŸƨƣƚЮШ9ċƓƣƨƖŔŰŊШƣőĲШũċƣƣĲƖШŊƖŸƨƓШŸŉШĦŸůƓċŰŔĲƚШƣőċƣШċƖĲШŰŸШũŸŰŊĲƖШ
ċĦƣŔƻĲШĲŰċĤũĲƚШŉŸƖШŔŰƚŔŊőƣƚШƣŸШĤĲШĬĲƻĲũŸƓĲĬШŸŰШƣƖĲŰĬƚШŔŰШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШƚƓŔŰŸƨƣƚШċŰĬШƚƓŔŰŸƨƣШ
ƓĲƖŉŸƖůċŰĦĲШċŰĬШƚƨƖƻŔƻċũЮШ 

?ƨĲШƣŸШƣőĲШƚƣċƣƨƣŸƖǃШƖĲƕƨŔƖĲůĲŰƣШŉŸƖШƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШƚƨĤůŔƣШĬċƣċШƣŸШƣőĲШcEÉ ШĬċƣċШĦŸũũĲĦƣŔŸŰƚЯШ
ƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШƓƖŸƻŔĬĲƚШƣőĲШůŸƚƣШĦŸůƓƖĲőĲŰƚŔƻĲШċŰĬШƓƨĤũŔĦũǃШċƻċŔũċĤũĲШĬċƣċƚĲƣШŸŰШƣőĲШ
ŉƨũũШƓŸƓƨũċƣŔŸŰШŸŉШƚƓŔŰŸƨƣƚШĲůĲƖŊŔŰŊШŉƖŸůШÖuШƨŰŔƻĲƖƚŔƣŔĲƚЮШ 



 

Υ 

ΞЮΞ ÖŰũŸĦťŔŰŊШŔŰƚŔŊőƣƚШƣőƖŸƨŊőШĬċƣċШũŔŰťŔŰŊ 

~ƨĦőШŸŉШƣőĲШċŰċũǃƚĲƚШƨŰĬĲƖƣċťĲŰШŔŰШƣőŔƚШƖĲƓŸƖƣШƖĲƕƨŔƖĲĬШċĬĬŔƣŔŸŰċũШŔŰŉŸƖůċƣŔŸŰШŸŰШĲċĦőШƚƓŔŰŸƨƣШ
ƣŸШĤĲШĦŸũũĲĦƣĲĬЮШÑőŔƚШƽċƚШůċĬĲШƓŸƚƚŔĤũĲШĤǃШũŔŰťŔŰŊШƣőĲШĦŸůƓċŰǃрũĲƻĲũШŔŰŉŸƖůċƣŔŸŰШċƻċŔũċĤũĲШŸŰШ
ĲċĦőШƚƓŔŰŸƨƣШƣőƖŸƨŊőШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШƣŸШċШŰƨůĤĲƖШŸŉШŸƣőĲƖШĬċƣċƚĲƣƚЮШ 

ÑőĲШĬċƣċШƽċƚШǯƖƚƣШůċƓƓĲĬШŔŰƣŸШ~ŸŸĬǃќƚШ[ ~EШċŰĬШ§ƖĤŔƚШĬċƣċШƓũċƣŉŸƖůƚШƣŸШŸĤƣċŔŰШŔŰŉŸƖůċƣŔŸŰШ
ŸŰШĦŸůƓċŰǃШĲůƓũŸǃůĲŰƣЯШŸƽŰĲƖƚőŔƓЯШċŰĬШƚƣċƣƨƚЮШfƣШƽċƚШƣőĲŰШũŔŰťĲĬШŔŰƣŸШÂŔƣĦő7ŸŸťќƚШĬċƣċШ
ƓũċƣŉŸƖůЮШÑőŔƚШƓƖŸƻŔĬĲĬШĬĲƣċŔũĲĬШŔŰŉŸƖůċƣŔŸŰШŸŰШůċŰǃШŸŉШƣőĲШťĲǃШƻċƖŔċĤũĲƚШŰĲĲĬĲĬШƣŸШĬĲũŔƻĲƖШƣőĲШ
ċŰċũǃƚĲƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣЮШfƣШŔŰĦũƨĬĲĬШĬĲƣċŔũĲĬШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШƚƓŔŰŸƨƣƚа 

р fŰĬƨƚƣƖŔċũШƚĲĦƣŸƖШċŰĬШůċƖťĲƣШƻĲƖƣŔĦċũƚ 
р ?ĲċũƚЯШŔŰĦũƨĬŔŰŊШĬĲċũШƣǃƓĲЯШƚŔǍĲШċŰĬШĬċƣĲ 
р fŰƻĲƚƣŸƖƚШŔŰƣŸШĬĲċũƚШċŰĬШĬĲƣċŔũĲĬШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШŔŰƻĲƚƣŸƖЯШŔŰĦũƨĬŔŰŊШƣǃƓĲЯШũŸĦċƣŔŸŰЯШ
ċŰĬШŉŸĦƨƚ 

р [ƨŰĬƚШŉƖŸůШƽőŔĦőШŔŰƻĲƚƣůĲŰƣƚШċƖĲШůċĬĲШŔŰƣŸШƣőĲШƚƓŔŰŸƨƣЯШċŰĬШƣőĲШũŔůŔƣĲĬШƓċƖƣŰĲƖƚШƣőċƣШ
ĦŸůůŔƣШĦċƓŔƣċũШƣŸШƣőĲƚĲШŉƨŰĬƚШŔŰĦũƨĬŔŰŊШƣǃƓĲШċŰĬШũŸĦċƣŔŸŰ 

р ~ĲƖŊĲƖƚШċŰĬШċĦƕƨŔƚŔƣŔŸŰƚЯШċŰĬШƓƨĤũŔĦШũŔƚƣŔŰŊƚ 
р ~ċŰċŊĲůĲŰƣШƣĲċůƚШċŰĬШŸǭŔĦĲШũŸĦċƣŔŸŰƚ 

fŰШċĬĬŔƣŔŸŰЯШƣőƖŸƨŊőШũŔŰťŔŰŊШŔŰƣŸШƣőĲШÂŔƣĦő7ŸŸťШĬċƣċШƓũċƣŉŸƖůШŔƣШƽċƚШċũƚŸШƓŸƚƚŔĤũĲШƣŸШŔĬĲŰƣŔŉǃШċШ
ĦŸůƓċƖċĤũĲШƚċůƓũĲШŸŉШƚƣċƖƣрƨƓШĦŸůƓċŰŔĲƚШƣőċƣШƽĲƖĲШŰŸƣШƚƓŔŰŸƨƣƚШƣőċƣШĦŸƨũĬШĤĲШƨƚĲĬШƣŸШĬĲũŔƻĲƖШ
ċШĦŸůƓċƖċƣŔƻĲШċŰċũǃƚŔƚШŸŉШŔŰƻĲƚƣůĲŰƣШƓĲƖŉŸƖůċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШċŰĬШƣőĲШƽŔĬĲƖШƚƣċƖƣрƨƓШ
ƓŸƓƨũċƣŔŸŰЮШ[ƨƖƣőĲƖШĬĲƣċŔũƚШŸŰШƣőŔƚШĦċŰШĤĲШŉŸƨŰĬШŔŰШƚĲĦƣŔŸŰШΠЮΞЮΝЮШ 

 ŸƣĲЯШőŸƽĲƻĲƖЯШƣőċƣШƣőĲШÂŔƣĦő7ŸŸťШĬċƣċШƓũċƣŉŸƖůШŉŸĦƨƚĲƚШůŸƖĲШőĲċƻŔũǃШŸŰШƣƖċĦťŔŰŊШĦŸůƓċŰŔĲƚШ
ƣőċƣШċƖĲШũŔťĲũǃШƣŸШċƣƣƖċĦƣШĲǂƣĲƖŰċũШŔŰƻĲƚƣůĲŰƣШƣŸШĬƖŔƻĲШƣőĲŔƖШŊƖŸƽƣőШċŰĬоŸƖШőċƻĲШőŔŊőШŊƖŸƽƣőШ
ƓŸƣĲŰƣŔċũЮШìőŔũĲШůċŰǃШƚƓŔŰŸƨƣƚШƽŔũũШŉŸũũŸƽШƣőŔƚШƓċƣőШƣŸШĬĲƻĲũŸƓЯШŊƖŸƽШċŰĬШƚĦċũĲШċŰĬШċƖĲШ
ŔĬĲŰƣŔǯċĤũĲШŔŰШƣőĲШÂŔƣĦő7ŸŸťШƓũċƣŉŸƖůЯШƚŸůĲЯШƓċƖƣŔĦƨũċƖũǃШƣőŸƚĲШĲůĲƖŊŔŰŊШŉƖŸůШƣőĲШċƖƣƚЯШ
őƨůċŰŔƣŔĲƚШċŰĬШƚŸĦŔċũШƚĦŔĲŰĦĲƚЯШƽŔũũШŰŸƣШыÖũƖŔĦőƚĲŰШѼШ~ŔũũĲƖЯШΞΜΞΡьЮШìőŔũĲШƣőŔƚШůċǃШŔŰƣƖŸĬƨĦĲШċШ
ĬĲŊƖĲĲШŸŉШĤŔċƚШŔŰƣŸШƣőĲШǯŰĬŔŰŊƚШċŰĬШƚőŸƨũĬШĤĲШĤŸƖŰĲШŔŰШůŔŰĬЯШŊŔƻĲŰШƣőĲШƓƖŔůċƖǃШŉŸĦƨƚШŸŉШƣőĲШ
ƖĲƓŸƖƣШŸŰШƣőĲШŔŰƻĲƚƣůĲŰƣШċŰĬШŔŰƻĲƚƣŸƖШũċŰĬƚĦċƓĲШŉŸƖШƚƓŔŰŸƨƣƚЯШŔƣШŔƚШŰŸƣШĤĲũŔĲƻĲĬШƣŸШĤĲШċШ
ƚŔŊŰŔǯĦċŰƣШƓƖŸĤũĲůЮШ 

ΞЮΟ ÑőĲШÖ9fШÉƓŔŰŸƨƣШ?ċƣċƚĲƣ 

ÖƚŔŰŊШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШċƚШŔƣƚШĤċĦťĤŸŰĲЯШċŰĬШũŔŰťĲĬШƣŸШŸƣőĲƖШĬċƣċƚĲƣƚЯШƣőĲШÂŸũŔĦǃШEƻŔĬĲŰĦĲШ
ÖŰŔƣШŉŸƖШÖŰŔƻĲƖƚŔƣǃШ9ŸůůĲƖĦŔċũŔƚċƣŔŸŰШċŰĬШfŰŰŸƻċƣŔŸŰШċƣШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШ9ċůĤƖŔĬŊĲШĬĲƻĲũŸƓĲĬШ
ŔƣƚШŸƽŰШÖ9fШÉƓŔŰŸƨƣШ?ċƣċƚĲƣШƣŸШƨŰĬĲƖƓŔŰШŔƣƚШċŰċũǃƣŔĦċũШƽŸƖťШŸŰШƚƓŔŰŸƨƣƚЮШƚШƚĲƣШŸƨƣШŔŰШƚĲĦƣŔŸŰШ
ΞЮΟШŸŉШƣőĲШÖũƖŔĦőƚĲŰШċŰĬШ~ŔũũĲƖШыΞΜΞΡьШƖĲƓŸƖƣЯШƣőĲШÖ9fШÉƓŔŰŸƨƣШ?ċƣċƚĲƣШŉƨƖƣőĲƖЮĦƨƖċƣĲƚШƣőĲШ
ÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШŔŰШƽċǃƚШƣőċƣШƨŰũŸĦťШƣőĲШƣǃƓĲƚШŸŉШċŰċũǃƚĲƚШƖĲƕƨŔƖĲĬШĤǃШƣőŔƚШƖĲƓŸƖƣЯШŔŰĦũƨĬŔŰŊа 

р fĬĲŰƣŔŉǃŔŰŊШċŰĬШƣƖċĦŔŰŊШƚƓŔŰŸƨƣШŸƖŔŊŔŰƚШƣŸШĲŰƚƨƖĲШƣőĲШƖĲŊŔƚƣƖċƣŔŸŰШŰƨůĤĲƖƚШƓŸŔŰƣĲĬШƣŸШƣőĲШ
ŔŰŔƣŔċũШƚƓŔŰŸƨƣШŉŸƨŰĬĲĬШƣŸШĦŸůůĲƖĦŔċũŔƚĲШfÂ 

р fĬĲŰƣŔŉǃŔŰŊШůƨũƣŔƓũĲШĲŰƣƖŔĲƚШƣŸШĦƖĲċƣĲШċШĦŸůƓċŰǃрũĲƻĲũШĬċƣċƚĲƣШтШƣőĲШůċŢŸƖŔƣǃШŸŉШƣőĲƚĲШ
ƽĲƖĲШĦċƚĲƚШƽőĲƖĲШƣőĲШƚƓŔŰŸƨƣШƽċƚШũŔŰťĲĬШƣŸШĬŔǭĲƖĲŰƣШƓċƖĲŰƣШƨŰŔƻĲƖƚŔƣŔĲƚЮШfŰШċШƚůċũũШ
ŰƨůĤĲƖШŸŉШĦċƚĲƚШŔƣШċƓƓĲċƖƚШƣőċƣШůƨũƣŔƓũĲШĲŰƣƖŔĲƚШƖĲŉĲƖĲŰĦĲĬШƣőĲШƚċůĲШĦŸůƓċŰǃШыĲЮŊЮШ
őŸũĬŔŰŊШĦŸůƓċŰŔĲƚШċŰĬШƚƨĤƚŔĬŔċƖŔĲƚЯШŸƖШũĲŊċũШĲŰƣŔƣŔĲƚШĤċƚĲĬШŔŰШĬŔǭĲƖĲŰƣШĦŸƨŰƣƖŔĲƚь 



 

Φ 

р ШƚůċũũШŰƨůĤĲƖШŸŉШĦċƚĲƚШƽőĲƖĲШƣőĲШĦŸůƓċŰŔĲƚШĬŔĬШŰŸƣШċƓƓĲċƖШƣŸШůĲĲƣШƣőĲШĬĲǯŰŔƣŔŸŰШŸŉШċШ
ƚƓŔŰŸƨƣШтШƣőĲƚĲШƽĲƖĲШĲǂĦũƨĬĲĬ 

ÑőĲШŉƨƖƣőĲƖШĦƨƖċƣŔŸŰШƨŰĬĲƖƣċťĲŰШĤǃШÖ9fШůĲċŰƚШƣőċƣШƣőĲШƚċůƓũĲШŸŉШƚƓŔŰŸƨƣƚШƨƚĲĬШƣŸШ
ƨŰĬĲƖƓŔŰШċŰĬШĬƖŔƻĲШƣőĲШċŰċũǃƚĲƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШƽŔũũШĬŔǭĲƖШƚũŔŊőƣũǃШŉƖŸůШƣőĲШ
ƓƨĤũŔƚőĲĬШĬċƣċШċƻċŔũċĤũĲШƣőƖŸƨŊőШƣőĲШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖЮ 

ΞЮΟЮΝ ĬŢƨƚƣŔŰŊШŉŸƖШŔŰǰċƣŔŸŰ 

~ċŰǃШŸŉШƣőĲШċŰċũǃƚĲƚШŔŰШƣőŔƚШƖĲƓŸƖƣШũŸŸťШċƣШƣƖĲŰĬƚШŔŰШǯŰċŰĦŔċũШƻċƖŔċĤũĲƚШƚƨĦőШċƚШƖĲƚĲċƖĦőШŔŰĦŸůĲШ
ƚĲĦƨƖĲĬШĤǃШƨŰŔƻĲƖƚŔƣŔĲƚШċŰĬШŔŰƻĲƚƣůĲŰƣШƚĲĦƨƖĲĬШĤǃШƣőĲŔƖШƚƓŔŰŸƨƣШĦŸůƓċŰŔĲƚЮШfŰШċŰċũǃƚŔŰŊШƣƖĲŰĬƚШ
ŸƻĲƖШƣŔůĲЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШċĬŢƨƚƣШŉŸƖШƣőĲШĲǭĲĦƣƚШŸŉШŔŰǰċƣŔŸŰЮШÑŸШĬŸШƚŸЯШċũũШǯŰċŰĦŔċũШƻċƖŔċĤũĲƚШŉŸƖШ
ÖuрĤċƚĲĬШĲŰƣŔƣŔĲƚШċƖĲШĬĲǰċƣĲĬШƨƚŔŰŊШƣőĲШÖuШc~ШÑƖĲċƚƨƖǃШ]?ÂШĬĲǰċƣŸƖƚШƨƓĬċƣĲĬШŸŰШΞΥƣőШ~ċƖĦőШ
ΞΜΞΡЮШÑőŔƚШƖĲƚƨũƣƚШŔŰШƣőĲШƻċƖŔċĤũĲƚШĤĲŔŰŊШċĬŢƨƚƣĲĬШƣŸШĦŸŰƚƣċŰƣШΞΜΞΠШƓƖŔĦĲрũĲƻĲũƚЮШìőĲƖĲШĲŰƣŔƣŔĲƚШ
ċƖĲШĤċƚĲĬШŸƻĲƖƚĲċƚЯШċŰĬШƽőĲƖĲШƓŸƚƚŔĤũĲЯШƣőĲШƖĲũĲƻċŰƣШ]?ÂШĬĲǰċƣŸƖШŔƚШƨƚĲĬШƣŸШĬĲǰċƣĲШŔƣƚШ
ǯŰċŰĦŔċũШƻċƖŔċĤũĲƚЮШÑőĲƚĲШċƖĲШŸĤƣċŔŰĲĬШŉƖŸůШƣőĲШìŸƖũĬШ7ċŰťќƚШìŸƖũĬШ?ĲƻĲũŸƓůĲŰƣШfŰĬŔĦċƣŸƖƚШ
?ċƣċ7ċŰťЮ 

  



 

ΝΜ 

 

Ο 



 

ΝΝ 

Ο ÖuШƖĲƚĲċƖĦőШċŰĬШŔŰŰŸƻċƣŔŸŰШĲĦŸƚǃƚƣĲůШ
ƣƖĲŰĬƚШċŰĬШŊũŸĤċũШƓŸƚŔƣŔŸŰŔŰŊ 

7ĲŉŸƖĲШĬŔŊŊŔŰŊШŔŰƣŸШƣőĲШƚƓĲĦŔǯĦƚШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШċŰĬШŔŰƻĲƚƣŸƖШĲĦŸƚǃƚƣĲůƚЯШŔƣШŔƚШ
őĲũƓŉƨũШƣŸШǯƖƚƣШƓƖŸƻŔĬĲШƚŸůĲШťĲǃШŔŰƚŔŊőƣƚШŸŰШƣőĲШƚƣƖƨĦƣƨƖĲШċŰĬШĬǃŰċůŔĦƚШŸŉШƣőĲШÖuќƚШĲĦŸŰŸůǃШ
ċŰĬШƣőĲШÅѼ?ШċŰĬШŔŰŰŸƻċƣŔŸŰШƚǃƚƣĲůШƽŔƣőŔŰШƽőŔĦőШƚƓŔŰŸƨƣƚШċŰĬШŔŰƻĲƚƣŸƖƚШċƖĲШŸƓĲƖċƣŔŰŊЯШũŸŸťŔŰŊШ
ĤŸƣőШċƣШƣőĲШƓŸƚŔƣŔŸŰШŸŉШƣőĲШÖuШŊũŸĤċũũǃШċƚШƽĲũũШċƚШĬŔǭĲƖĲŰĦĲƚШċĦƖŸƚƚШƣőĲШŰċƣŔŸŰƚШċŰĬШƖĲŊŔŸŰƚШ
ƽŔƣőŔŰШƣőĲШÖuЮ 

ΟЮΝ fŰŰŸƻċƣŔŸŰЯШŊƖŸƽƣőШċŰĬШƣőĲШƚőŔŉƣŔŰŊШũċŰĬƚĦċƓĲШŉŸƖШŔŰŰŸƻċƣŔŸŰ 

?ĲũŔƻĲƖŔŰŊШĲĦŸŰŸůŔĦШŊƖŸƽƣőШŸƻĲƖШƣőĲШũŸŰŊрƣĲƖůШƖĲƕƨŔƖĲƚШŔůƓƖŸƻĲůĲŰƣƚШŔŰШƓƖŸĬƨĦƣŔƻŔƣǃЮШ~ƨĦőШ
ƖĲƚĲċƖĦőШŸƻĲƖШƣőĲШǃĲċƖƚШőċƚШũŔŰťĲĬШƣőĲШċĤŔũŔƣǃШƣŸШĬƖŔƻĲШŔŰĦƖĲċƚĲƚШŔŰШƓƖŸĬƨĦƣŔƻŔƣǃШƣŸШŔŰŰŸƻċƣŔŸŰЮШ[ŸƖШ
ƣĲĦőŰŸũŸŊǃрĬƖŔƻĲŰШŔŰŰŸƻċƣŔŸŰШŔŰШƓċƖƣŔĦƨũċƖЯШƣőŔƚШŔƚШĲŰċĤũĲĬШĤǃШŔŰƻĲƚƣůĲŰƣƚШŔŰШƖĲƚĲċƖĦőШċŰĬШ
ĬĲƻĲũŸƓůĲŰƣШыÅѼ?ьШċŰĬШƣőĲШƣƖċŰƚũċƣŔŸŰШċŰĬШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШŸŉШŰĲƽШťŰŸƽũĲĬŊĲЯШċũŸŰŊƚŔĬĲШ
ŸƣőĲƖШťĲǃШŔŰŰŸƻċƣŔŸŰШċĦƣŔƻŔƣŔĲƚШċŰĬШŔŰƓƨƣƚЮШÑőŔƚШŔŰĦũƨĬĲƚШċůŸŰŊШŸƣőĲƖƚШƚťŔũũƚШċŰĬШĲǂƓĲƖƣŔƚĲШ
ыƣĲĦőŰŔĦċũШċƚШƽĲũũШċƚШůċŰċŊĲƖŔċũШċŰĬШĦŸůůĲƖĦŔċũьбШŉċĦŔũŔƣŔĲƚЯШĲƕƨŔƓůĲŰƣШċŰĬШĲŰċĤũŔŰŊШƣŸŸũƚЯШ
ċĦĦĲƚƚШƣŸШǯŰċŰĦĲбШċŰĬШŰĲƣƽŸƖťƚШċŰĬШċũũŔċŰĦĲƚШŸŉШƓċƖƣŰĲƖƚШƖĲǰĲĦƣŔŰŊШƣőĲШŔŰĦƖĲċƚŔŰŊũǃШ
ĦŸũũċĤŸƖċƣŔƻĲШċŰĬШŰĲƣƽŸƖťĲĬШŰċƣƨƖĲШŸŉШŔŰŰŸƻċƣŔŸŰШƓƖŸĦĲƚƚĲƚШы ƖŸƖċШĲƣШċũЮЯШΞΜΞΜбШuƨǍŰĲƣƚЯШΝΦΤΝбШ
 fEÉÅЯШΞΜΞΝбШÖũƖŔĦőƚĲŰЯШΞΜΞΡьЮШ 

ШƖĲĦĲŰƣШƚƣƨĬǃШĤǃШƣőĲШÖuќƚШ ċƣŔŸŰċũШfŰƚƣŔƣƨƣĲШŸŉШEĦŸŰŸůŔĦШċŰĬШÉŸĦŔċũШÅĲƚĲċƖĦőШŉŸƖШƣőĲШƣőĲŰШÖuШ
?ĲƓċƖƣůĲŰƣШŉŸƖШ7ƨƚŔŰĲƚƚЯШEŰĲƖŊǃШċŰĬШfŰĬƨƚƣƖŔċũШÉƣƖċƣĲŊǃШы7EfÉьШĲǂċůŔŰŔŰŊШƣőĲШƖĲũċƣŔŸŰƚőŔƓШ
ĤĲƣƽĲĲŰШÅѼ?ЯШŔŰŰŸƻċƣŔŸŰШċŰĬШƓƖŸĬƨĦƣŔƻŔƣǃШы fEÉÅЯШΞΜΞΝьШŉŸƨŰĬШƣőċƣШыΝьШƓƖŔƻċƣĲШƚĲĦƣŸƖШÅѼ?Ш
ŔŰƻĲƚƣůĲŰƣШƓũċǃƚШċŰШŔůƓŸƖƣċŰƣШƖŸũĲШŔŰШĬƖŔƻŔŰŊШŔŰŰŸƻċƣŔŸŰЯШƖĲĦŸŊŰŔƚŔŰŊЯШƣőŸƨŊőШƣőċƣШƣőĲШ
ƖĲũċƣŔŸŰƚőŔƓШĦċŰШĤĲШĦŸůƓũĲǂбШыΞьШƓƨĤũŔĦШÅѼ?ШŔŰƻĲƚƣůĲŰƣƚШċƖĲШŔůƓŸƖƣċŰƣШŉŸƖШŉŸƚƣĲƖŔŰŊШĤŸƣőШƓƖŔƻċƣĲШ
ċŰĬШƓƨĤũŔĦШŔŰŰŸƻċƣŔŸŰбШыΟьШƣőĲƖĲШŔƚШŰŸШĲƻŔĬĲŰĦĲШƣőċƣШƓƨĤũŔĦШÅѼ?ШŔŰƻĲƚƣůĲŰƣƚШĦƖŸƽĬШŸƨƣШƓƖŔƻċƣĲШ
ŔŰƻĲƚƣůĲŰƣбШċŰĬШыΠьШÅѼ?ШŔŰƻĲƚƣůĲŰƣƚШċƖĲШŔůƓŸƖƣċŰƣШŉŸƖШĤŸƣőШƓƖŸĦĲƚƚШŔŰŰŸƻċƣŔŸŰШċŰĬШƣőĲШ
ŔŰƣƖŸĬƨĦƣŔŸŰƚШŸŉШŰĲƽрƣŸрůċƖťĲƣШċŰĬШŰĲƽрƣŸрĤƨƚŔŰĲƚƚШƓƖŸĬƨĦƣƚЯШċŰĬШċƖĲШƓċƖƣŔĦƨũċƖũǃШŔůƓŸƖƣċŰƣШ
ŉŸƖШƣőĲШĦƖĲċƣŔŸŰШŸŉШƣőĲШůŸƚƣШċĬƻċŰĦĲĬШċŰĬШƖċĬŔĦċũШŔŰŰŸƻċƣŔŸŰƚШŔŰШÅѼ?рŔŰƣĲŰƚŔƻĲШŔŰĬƨƚƣƖŔĲƚЮШ 

fƣШŔƚШċũƚŸШŔůƓŸƖƣċŰƣШƣŸШŰŸƣĲШƣőĲШƖċƓŔĬũǃШŔŰĦƖĲċƚŔŰŊШƓċĦĲШŸŉШƣĲĦőŰŸũŸŊŔĦċũШĦőċŰŊĲЯШƚőŸƖƣĲŰŔŰŊШ
ƓƖŸĬƨĦƣШũŔŉĲĦǃĦũĲƚЯШċŰĬШŊƖŸƽŔŰŊШĦŸůƓũĲǂŔƣǃШŸŉШƓƖŸĬƨĦƣƚШċŰĬШƚĲƖƻŔĦĲƚШƣőċƣШċƖĲШŔŰĦƖĲċƚŔŰŊũǃШĤƨŔũƣШ
ŸŰШċĬƻċŰĦĲƚШċƣШƣőĲШƚĦŔĲŰƣŔǯĦШċŰĬШƣĲĦőŰŸũŸŊŔĦċũШŉƖŸŰƣŔĲƖЯШċŰĬШŔŰĦƖĲċƚŔŰŊũǃШŔŰƣĲŰƚĲШŊũŸĤċũШ
ĦŸůƓĲƣŔƣŔŸŰШы ƖŸƖċШѼШ]ċůĤċƖĬĲũũċЯШΝΦΦΠбШ7ĲƣƣŔƚШѼШcŔƣƣЯШΝΦΦΡьЮШÑőŔƚШőċƚШĤĲĲŰШĦŸƨƓũĲĬШƽŔƣőШ
ƚŔŊŰŔǯĦċŰƣШĦőċŰŊĲƚШŔŰШƣőĲШŸƖŊċŰŔƚċƣŔŸŰШŸŉШŔŰŰŸƻċƣŔŸŰШċĦƖŸƚƚШŔŰĬƨƚƣƖŔĲƚШċŰĬШĲĦŸŰŸůŔĲƚЯШċŰĬШƣőĲШ
ƖŔƚĲШŔŰШŔůƓŸƖƣċŰĦĲШŸŉШƣőĲШƻĲŰƣƨƖĲШĦċƓŔƣċũШыé9ьШŔŰĬƨƚƣƖǃШŔŰШŔƣƚШǯŰċŰĦŔŰŊЮШìĲШőċƻĲШƽŔƣŰĲƚƚĲĬШċШ
ƚőŔŉƣŔŰŊШĬŔƻŔƚŔŸŰШŸŉШũċĤŸƨƖШĤĲƣƽĲĲŰШũċƖŊĲШĦŸůƓċŰŔĲƚШċŰĬШƚƣċƖƣƨƓƚШŔŰШĦŸůůĲƖĦŔċũŔƚŔŰŊШőŔŊőрƖŔƚťЯШ
őŔŊőрƓŸƣĲŰƣŔċũШƣĲĦőŰŸũŸŊŔĲƚШċŰĬШĤƖĲċťƣőƖŸƨŊőƚШы ƖŸƖċШĲƣШċũЮЯШΞΜΞΜбШ ƖŸƖċШѼШ]ċůĤċƖĬĲũũċЯШΝΦΦΠьЮШ
ƚШċШƖĲƚƨũƣЯШƣőĲШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĬǃŰċůŔƚůШŸŉШċŰШĲĦŸŰŸůǃЯШċŰĬШŔƣƚШċĤŔũŔƣǃШƣŸШŰŸƣШŢƨƚƣШƓƖŸĬƨĦĲШ

ťŰŸƽũĲĬŊĲШċŰĬШŔŰƻĲŰƣŔŸŰƚШŉƖŸůШƖĲƚĲċƖĦőЯШĤƨƣШċũƚŸШƣƨƖŰШŔŰƻĲŰƣŔŸŰƚШċŰĬШŔĬĲċƚШŔŰƣŸШƚƨĦĦĲƚƚŉƨũШ



 

ΝΞ 

ŔŰŰŸƻċƣŔŸŰƚШƣőċƣШĬĲũŔƻĲƖǃШƻċũƨĲШƣŸШƣőĲШĲĦŸŰŸůǃЯШőċƻĲШĤĲĦŸůĲШŔůƓŸƖƣċŰƣШĬƖŔƻĲƖƚШŸŉШũŸŰŊрƣĲƖůШ
ĲĦŸŰŸůŔĦШŊƖŸƽƣőШċŰĬШŰċƣŔŸŰċũШĦŸůƓĲƣŔƣŔƻĲŰĲƚƚШы ƨĬƖĲƣƚĦőЯШΞΜΝΠбШ7ĲƣƣŔƚШѼШcŔƣƣЯШΝΦΦΡьЮ 

ΟЮΞ ÑƖĲŰĬƚШŔŰШƣőĲШÖuШĲĦŸŰŸůŔĦЯШŔŰŰŸƻċƣŔŸŰШċŰĬШÅѼ?ШũċŰĬƚĦċƓĲ 

ΟЮΞЮΝ ÑőĲШƚŔǍĲШŸŉШƣőĲШĲĦŸŰŸůǃШċŰĬШƚƣƖċƣĲŊŔĦċũũǃШŔůƓŸƖƣċŰƣШƚĲĦƣŸƖƚ 

ÑőĲШƖĲċũШŊƖŸƚƚШĬŸůĲƚƣŔĦШƓƖŸĬƨĦƣШтШċШŉƖĲƕƨĲŰƣũǃШƨƚĲĬШůĲċƚƨƖĲШŸŉШƣőĲШƚŔǍĲШŸŉШċŰШĲĦŸŰŸůǃЯШ
ċĬŢƨƚƣĲĬШŉŸƖШŔŰǰċƣŔŸŰШтШŸŉШƣőĲШÖuШŔŰШΞΜΞΠШƽċƚШұΟЮΟШƣƖŔũũŔŸŰЮШìőŔũĲШŸŰĲШŸŉШƣőĲШũċƖŊĲƖШĲĦŸŰŸůŔĲƚШŸŉШ
ƣőĲШƽŸƖũĬЯШƣőĲШÖuШŔƚЯШŔŰШƖĲċũŔƣǃЯШċШůŔĬрƚŔǍĲĬШĲĦŸŰŸůǃШƽőĲŰШĦŸůƓċƖĲĬШƽŔƣőШƣőĲШŢƨŊŊĲƖŰċƨƣƚШŸŉШƣőĲШ
ÖÉШыұΞΡЮΤШƣƖŔũũŔŸŰьШċŰĬШ9őŔŰċШыұΞΜЮΤШƣƖŔũũŔŸŰьШы[ŔŊƨƖĲШΝЯШƓċŰĲũШьЮШÂĲƖőċƓƚШůŸƖĲШŔůƓŸƖƣċŰƣũǃЯШƓċŰĲũШ
7ШŸŉШ[ŔŊƨƖĲШΝШƚőŸƽƚШƣőĲШƚŔŊŰŔǯĦċŰƣШŊƖŸƽƣőШŸŉШƣőĲШ9őŔŰĲƚĲШĲĦŸŰŸůǃШŸƻĲƖШƣőĲШƓċƚƣШΟΜШǃĲċƖƚШ
ĦŸůƓċƖĲĬШƽŔƣőШĦŸƨŰƣƖŔĲƚШƚƨĦőШċƚШƣőĲШÖuЯШsċƓċŰЯШ]ĲƖůċŰǃШċŰĬШ[ƖċŰĦĲЮШũƚŸШƽĲũũрƖĲƓŸƖƣĲĬШċƖĲШ
ƣőĲШĦőċũũĲŰŊĲƚШƽŔƣőШƣőĲШÖuќƚШƚũƨŊŊŔƚőШƓƖŸĬƨĦƣŔƻŔƣǃШŊƖŸƽƣőШƚŔŰĦĲШƣőĲШůŔĬрΞΜΜΜƚШĦŸůƓċƖĲĬШƽŔƣőШ
ŸƣőĲƖШũĲċĬŔŰŊШĲĦŸŰŸůŔĲƚШы[ŔŊƨƖĲШΞь2ЮШ 

[ŔŊƨƖĲШΝШ҇ШÉĦċũĲШċŰĬШƣƖĲŰĬƚШŔŰШƖĲċũШŊƖŸƚƚШĬŸůĲƚƣŔĦШƓƖŸĬƨĦƣШŉŸƖШƣőĲШ]ΤШĲĦŸŰŸůŔĲƚШċŰĬШ9őŔŰċ 
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ΝΟ 

[ŔŊƨƖĲШΞШ҇ШfŰĬĲǂШŊƖŸƽƣőШыΞΜΜΥШӀШΝΜΜьШŔŰШŊƖŸƚƚШƻċũƨĲШċĬĬĲĬШы]é ьШƓĲƖШőŸƨƖШƽŸƖťĲĬШыċШůĲċƚƨƖĲШ
ŸŉШũċĤŸƨƖШƓƖŸĬƨĦƣŔƻŔƣǃьШŉŸƖШƣőĲШÖuЯШƚĲũĲĦƣĲĬШ]ΤШĲĦŸŰŸůŔĲƚШċŰĬШƣőĲШEƨƖŸƓĲċŰШÖŰŔŸŰ 

 

ÑőĲШΞΜΞΡШÖuШfŰŰŸƻċƣŔŸŰШÅĲƓŸƖƣШƓƨĤũŔƚőĲĬШĤǃШƣőĲШ9ċůĤƖŔĬŊĲШfŰĬƨƚƣƖŔċũШfŰŰŸƻċƣŔŸŰШÂŸũŔĦǃШы9ffÂьШ
ŊƖŸƨƓШĤċƚĲĬШċƣШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШ9ċůĤƖŔĬŊĲШы9ffÂЯШΞΜΞΡċьШƓƖŸƻŔĬĲƚШċШĬĲƣċŔũĲĬШċŰċũǃƚŔƚШŸŉШƣőĲШÖuќƚШ
ŔŰĬƨƚƣƖŔċũШŔŰŰŸƻċƣŔŸŰШũċŰĬƚĦċƓĲШċŰĬШƚőŸƽƚШƣőĲШÖuШŔƚШƻĲƖǃШůƨĦőШĬŸůŔŰċƣĲĬШĤǃШƚĲƖƻŔĦĲƚШƚĲĦƣŸƖƚЮШ
§ƨƣƚŔĬĲШũċĤŸƨƖрŔŰƣĲŰƚŔƻĲШƚĲƖƻŔĦĲƚЯШƣőĲШǯŰċŰĦŔċũШƚĲƖƻŔĦĲƚШƚĲĦƣŸƖЯШċŰĬШƓƖŸŉĲƚƚŔŸŰċũЯШƚĦŔĲŰƣŔǯĦШċŰĬШ
ƣĲĦőŰŔĦċũШƚĲƖƻŔĦĲƚШċƖĲШƓċƖƣŔĦƨũċƖũǃШŔůƓŸƖƣċŰƣЮШ ĲƻĲƖƣőĲũĲƚƚЯШƣőĲǃШƚőŸƽШƣőċƣШůċŰƨŉċĦƣƨƖŔŰŊШƚƣŔũũШ
ƓũċǃƚШċŰШŔůƓŸƖƣċŰƣШƖŸũĲШŔŰШƣőĲШÖuЯШŰŸƣШũĲċƚƣШŔŰШƣĲƖůƚШŸŉШŸƨƖШĲǂƓŸƖƣƚЯШÅѼ?ШċĦƣŔƻŔƣǃЯШċŰĬШ
ĦŸŰƣƖŔĤƨƣŔŸŰШƣŸШŊƖŸƚƚШƻċũƨĲШċĬĬĲĬШċŰĬШĦċƓŔƣċũШŔŰƻĲƚƣůĲŰƣЮШ 

ÑőĲШÖuШƖĲĦĲŰƣũǃШƓƨĤũŔƚőĲĬШŔƣƚШŔŰĬƨƚƣƖŔċũШƚƣƖċƣĲŊǃШыÖuШ]ŸƻĲƖŰůĲŰƣЯШΞΜΞΡьЮШÑőŔƚШƓƖŔŸƖŔƣŔƚĲĬШƚƨƓƓŸƖƣШ
ŉŸƖШĲŔŊőƣШťĲǃЯШőŔŊőрŊƖŸƽƣőШƚĲĦƣŸƖƚШċĦƖŸƚƚШƣőĲШÖuќƚШƚƣƖĲŰŊƣőƚШŔŰШĤŸƣőШůċŰƨŉċĦƣƨƖŔŰŊШċŰĬШƚĲƖƻŔĦĲƚЮШ
ÑőĲƚĲШŔŰĦũƨĬĲШũŔŉĲШƚĦŔĲŰĦĲƚЯШċĬƻċŰĦĲĬШůċŰƨŉċĦƣƨƖŔŰŊЯШĬŔŊŔƣċũШċŰĬШƣĲĦőŰŸũŸŊŔĲƚШыŔŰĦũƨĬŔŰŊШ
ċƖƣŔǯĦŔċũШŔŰƣĲũũŔŊĲŰĦĲШы fьЯШĲŰŊŔŰĲĲƖŔŰŊШĤŔŸũŸŊǃЯШƕƨċŰƣƨůЯШƚĲůŔĦŸŰĬƨĦƣŸƖƚШċŰĬШĦǃĤĲƖьЯШĦũĲċŰШ
ĲŰĲƖŊǃЯШĬĲŉĲŰĦĲЯШƣőĲШĦƖĲċƣŔƻĲШŔŰĬƨƚƣƖŔĲƚЯШƓƖŸŉĲƚƚŔŸŰċũШċŰĬШĤƨƚŔŰĲƚƚШƚĲƖƻŔĦĲƚЯШċŰĬШǯŰċŰĦŔċũШ
ƚĲƖƻŔĦĲƚШы[ŔŊƨƖĲШΟь 

 



 

ΝΠ 

[ŔŊƨƖĲШΟШ҇Ш[ƖŸŰƣŔĲƖШƚĲĦƣŸƖƚШƓƖŔŸƖŔƣŔƚĲĬШĤǃШƣőĲШŰĲƽШÖuШŔŰĬƨƚƣƖŔċũШƚƣƖċƣĲŊǃ 

 
ÉŸƨƖĦĲаШƖĲƓƖŸĬƨĦĲĬШŉƖŸůШÖuШ]ŸƻĲƖŰůĲŰƣЮШыΞΜΞΡьЮШÖuѢƚЮ~ŸĬĲƖŰЮfŰĬƨƚƣƖŔċũЮÉƣƖċƣĲŊǃШыƓЮШΝΝΣь 



 

ΝΡ 

ΟЮΞЮΞ ÅѼ?ШŔŰƻĲƚƣůĲŰƣ 

ÑőĲШÖuШŔŰƻĲƚƣĲĬШұΤΞЮΣШĤŔũũŔŸŰШŔŰШÅѼ?ШŔŰШΞΜΞΟЮШ7ċƚĲĬШŸŰШĲƚƣŔůċƣĲƚШŉƖŸůШƣőĲШ§ƖŊċŰŔƚċƣŔŸŰШŉŸƖШ
EĦŸŰŸůŔĦШ9ŸŸƓĲƖċƣŔŸŰШċŰĬШ?ĲƻĲũŸƓůĲŰƣШы§E9?ьЯШƣőŔƚШĲƕƨċƣĲĬШƣŸШΞЮΤӖШŸŉШŔƣƚШ]?ÂШŔŰШΞΜΞΟШ
ы[ŔŊƨƖĲШΠьЮШ7ǃШĦŸůƓċƖŔƚŸŰЯШƣőĲШÖÉШŔŰƻĲƚƣĲĬШΟЮΠӖШŸŉШŔƣƚШ]?ÂШŔŰШÅѼ?ШċŰĬШ]ĲƖůċŰǃШΟЮΝӖЮШ 

[ŔŊƨƖĲШΠШ҇ШEǂƓĲŰĬŔƣƨƖĲШŸŰШÅѼ?ШċƚШċШƓĲƖĦĲŰƣċŊĲШŸŉШ]?ÂШŉŸƖШ§E9?ШĦŸƨŰƣƖŔĲƚ 

 

[ŔŊƨƖĲШΡШ҇ШÂƖŸƓŸƖƣŔŸŰШŸŉШÅѼ?ШƓĲƖŉŸƖůĲĬШĤǃШĬŔǭĲƖĲŰƣШƚĲĦƣŸƖƚШыƓĲƖĦĲŰƣċŊĲШŸŉШŊƖŸƚƚШ
ĲǂƓĲŰĬŔƣƨƖĲШŸŰШÅѼ?ь 

 

 



 

ΝΣ 

[ŔŊƨƖĲШΡШũŸŸťƚШŔŰШůŸƖĲШĬĲƓƣőШċƣШƣőĲШƚĲĦƣŸƖƚШŸŉШƣőĲШÅѼ?ШƚǃƚƣĲůШƓĲƖŉŸƖůŔŰŊШÅѼ?ШċŰĬШƖĲƻĲċũƚШ
ƚŔŊŰŔǯĦċŰƣШĬŔǭĲƖĲŰĦĲƚШċĦƖŸƚƚШĦŸƨŰƣƖŔĲƚЮШfŰШƣőĲШÖuЯШƣőĲШĤƨƚŔŰĲƚƚШƚĲĦƣŸƖШƓĲƖŉŸƖůĲĬШΣΦӖШŸŉШÅѼ?Ш
ŔŰШΞΜΞΟШыĤċƚĲĬШŸŰШƣőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШÅѼ?ШŔŰƻĲƚƣůĲŰƣьбШƣőĲШőŔŊőĲƖШĲĬƨĦċƣŔŸŰШыcEьШƚĲĦƣŸƖШ
ƓĲƖŉŸƖůĲĬШΞΠӖбШƣőĲШŊŸƻĲƖŰůĲŰƣШƚĲĦƣŸƖШΣӖЯШċŰĬШƓƖŔƻċƣĲШŰŸŰрƓƖŸǯƣШŸƖŊċŰŔƚċƣŔŸŰƚШƓĲƖŉŸƖůĲĬШΞӖЮШ
ÑőĲШĬŸůŔŰċŰĦĲШŸŉШƣőĲШcEШƚĲĦƣŸƖШŸƨƣƚŔĬĲШƣőĲШƓƖŔƻċƣĲШƚĲĦƣŸƖШŔŰШĬĲũŔƻĲƖŔŰŊШÅѼ?ШŔƚШċШƚƣƖŔťŔŰŊШŉĲċƣƨƖĲШ
ŸŉШƣőĲШÖuШċŰĬШƖĲǰĲĦƣƚШċШũċĦťШŸŉШĬŔƻĲƖƚŔƣǃШŸŉШƣǃƓĲƚШŸŉШƓƨĤũŔĦШŸƖŊċŰŔƚċƣŔŸŰƚШƓĲƖŉŸƖůŔŰŊШƖĲƚĲċƖĦőШ
ċŰĬШƣĲĦőŰŸũŸŊǃШĬĲƻĲũŸƓůĲŰƣШƽőĲŰШĦŸůƓċƖĲĬШƽŔƣőШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚШы9ffÂЯШΞΜΞΡĤьЮШ7ǃШ
ĦŸŰƣƖċƚƣЯШŔŰШ]ĲƖůċŰǃШƣőĲШŊŸƻĲƖŰůĲŰƣШƚĲĦƣŸƖШƓĲƖŉŸƖůĲĬШΝΞӖШŸŉШÅѼ?ЯШŔŰШ9őŔŰċШΝΠӖШċŰĬШŔŰШƣőĲШÖÉШ
ΥӖШы[ŔŊƨƖĲШΡьЮ 

xŸŸťŔŰŊШċƣШƣƖĲŰĬƚШŔŰШĲǂƓĲŰĬŔƣƨƖĲШŸŰШÅѼ?ШĤǃШĤƨƚŔŰĲƚƚĲƚШŔŰШƣőĲШÖuШƚőŸƽƚШƣőċƣЯШŉŸũũŸƽŔŰŊШ
ŔŰĦƖĲċƚĲƚШĤĲƣƽĲĲŰШΞΜΝΠШƣŸШΞΜΝΥШŉƖŸůШұΠΝШĤŔũũŔŸŰШыŔŰШĦŸŰƚƣċŰƣШΞΜΞΟШƓƖŔĦĲƚьШƣŸШұΡΜШĤŔũũŔŸŰЯШ
ĤƨƚŔŰĲƚƚШÅѼ?ШőċƚШũċƖŊĲũǃШǰċƣũŔŰĲĬЯШƽŔƣőШƣőĲШĲǂĦĲƓƣŔŸŰШŸŉШċŰШŔŰĦƖĲċƚĲШŔŰШΞΜΞΝШыƓŸƚƚŔĤũǃШĬƨĲШƣŸШ
ƣőĲШĲǭĲĦƣƚШŸŉШƣőĲШƓċŰĬĲůŔĦШтШċШƓċƣƣĲƖŰШƚĲĲŰШŔŰШŸƣőĲƖШƚƣċƣŔƚƣŔĦƚШŰŸƣШũĲċƚƣШƻĲŰƣƨƖĲШĦċƓŔƣċũШ
ŔŰƻĲƚƣůĲŰƣьЮШìŸƖƖǃŔŰŊũǃЯШċŰШċŰċũǃƚŔƚШĤǃШƣőĲШ ċƣŔŸŰċũШ9ĲŰƣƖĲШŉŸƖШÖŰŔƻĲƖƚŔƣŔĲƚШċŰĬШ7ƨƚŔŰĲƚƚШ
ƚőŸƽĲĬШƣőċƣШĤƨƚŔŰĲƚƚШÅѼ?ШƚƓĲŰĬŔŰŊШŔŰШƚŸůĲШťĲǃШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚШőċƚШƖŔƚĲŰШŔŰШƖĲĦĲŰƣШǃĲċƖƚЯШ
ŔŰĦũƨĬŔŰŊШuŸƖĲċШыҼΝΞЮΡӖШƚŔŰĦĲШΞΜΞΝьЯШsċƓċŰШыҼΥЮΡӖьШċŰĬШƣőĲШċƻĲƖċŊĲШŉŸƖШ§E9?ШĦŸƨŰƣƖŔĲƚШ
ыҼΤЮΞӖьШы 9Ö7ЯШΞΜΞΡьЮШÑőŔƚШƚƣċŊŰċŰƣШÖuШĤƨƚŔŰĲƚƚШƚĲĦƣŸƖШÅѼ?ШŔƚШĬĲƚƓŔƣĲШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲƚШŔŰШ
ƓƨĤũŔĦШƚĲĦƣŸƖШŔŰƻĲƚƣůĲŰƣШŔŰШÅѼ?ШĤǃШƣőĲШÖuШ]ŸƻĲƖŰůĲŰƣШŉƖŸůШұΝΠЮΥШĤŔũũŔŸŰШŔŰШΞΜΝΤШƣŸШұΝΤЮΠШ
ĤŔũũŔŸŰШŔŰШΞΜΞΟШы[ŔŊƨƖĲШΣьЮ 

[ŔŊƨƖĲШΣШ҇ШÑƖĲŰĬƚШŔŰШĲǂƓĲŰĬŔƣƨƖĲШŸŰШÅѼ?ШĤǃШĤƨƚŔŰĲƚƚĲƚШŔŰШƣőĲШÖuШċŰĬШĤǃШƣőĲШÖuШŊŸƻĲƖŰůĲŰƣ 

 
ÉŸƨƖĦĲƚаШ§ǭŔĦĲШŉŸƖШ ċƣŔŸŰċũШÉƣċƣŔƚƣŔĦƚШы§ ÉьЯШƖĲũĲċƚĲĬШΝΝШ?ĲĦĲůĤĲƖШΞΜΞΠЯШ§ ÉШƽĲĤƚŔƣĲЯШƚƣċƣŔƚƣŔĦċũШĤƨũũĲƣŔŰЯШ7ƨƚŔŰĲƚƚШ
ĲŰƣĲƖƓƖŔƚĲШƖĲƚĲċƖĦőШċŰĬШĬĲƻĲũŸƓůĲŰƣЯШÖuаШΞΜΞΟЯШċŰĬШ§ǭŔĦĲШŉŸƖШ ċƣŔŸŰċũШÉƣċƣŔƚƣŔĦƚШы§ ÉьЯШƖĲũĲċƚĲĬШΦШ ƓƖŔũШΞΜΞΡЯШ§ ÉШ
ƽĲĤƚŔƣĲЯШƚƣċƣŔƚƣŔĦċũШĤƨũũĲƣŔŰЯШÅĲƚĲċƖĦőШċŰĬШĬĲƻĲũŸƓůĲŰƣШĲǂƓĲŰĬŔƣƨƖĲШĤǃШƣőĲШÖuШŊŸƻĲƖŰůĲŰƣаШΞΜΞΟ 

 

 



 

ΝΤ 

xŸŸťŔŰŊШŔŰШůŸƖĲШĬĲƣċŔũШċƣШƣőĲШƣŸƓШÅѼ?ШƓĲƖŉŸƖůŔŰŊШĦŸůƓċŰŔĲƚШŊũŸĤċũũǃЯШƣőĲШΞΜΞΠШEƨƖŸƓĲċŰШÖŰŔŸŰШ
fŰĬƨƚƣƖŔċũШÅѼ?ШfŰƻĲƚƣůĲŰƣШÉĦŸƖĲĤŸċƖĬШƓƖŸƻŔĬĲƚШĬĲƣċŔũƚШŸŰШƣőĲШƣŸƓШΞЯΜΜΜШĦŸůƓċŰŔĲƚШĤċƚĲĬШŸŰШ
ƣőĲШċůŸƨŰƣШƣőĲǃШŔŰƻĲƚƣШŔŰШÅѼ?ЮШÑőĲƚĲШĦŸůƓċŰŔĲƚШĦċŰШĤĲШŔůƓŸƖƣċŰƣШŉŸƖШƚƓŔŰŸƨƣƚШŔŰШƓƖŸƻŔĬŔŰŊШ
ĬĲƻĲũŸƓůĲŰƣШƓċƖƣŰĲƖƚШċŰĬШĲċƖũǃШĦƨƚƣŸůĲƖƚЯШƓċƖƣŔĦƨũċƖũǃШƣőŸƚĲШĦŸůůĲƖĦŔċũŔƚŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШ
ƣőċƣШƖĲƕƨŔƖĲШƚŔŊŰŔǯĦċŰƣШŔŰƻĲƚƣůĲŰƣШŔŰШƣőĲШũċƣĲƖШƚƣċŊĲƚШŸŉШƣőĲШŢŸƨƖŰĲǃЯШċƖĲШƣċƖŊĲƣŔŰŊШŔŰƣŸШőŔŊőũǃШ
ƖĲŊƨũċƣĲĬШůċƖťĲƣƚЯШŸƖШĲŰƣĲƖŔŰŊШůċƖťĲƣƚШĬŸůŔŰċƣĲĬШĤǃШƻĲƖǃШũċƖŊĲШĦŸůƓċŰŔĲƚЮ 

ŰШċŰċũǃƚŔƚШŸŉШƣőŔƚШĬċƣċШƚőŸƽƚШƣőċƣШƣőĲШƻċƚƣШůċŢŸƖŔƣǃШċƖĲШőĲċĬƕƨċƖƣĲƖĲĬШŔŰШƣőĲШÖÉШыΣΥΝьШċŰĬШ
9őŔŰċШыΡΞΠьШы[ŔŊƨƖĲШΤЯШƓċŰĲũШ ьЮШÑőĲШÖuШŔƚШőŸůĲШƣŸШŢƨƚƣШΣΟШŸŉШƣőĲƚĲШƣŸƓШÅѼ?ШĦŸůƓċŰŔĲƚЮШÑőĲƚĲШ
ċƖĲШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃШыΝΡьЯШƚŸŉƣƽċƖĲШċŰĬШĦŸůƓƨƣĲƖШƚĲƖƻŔĦĲƚШ
ыΤьЯШĤċŰťƚЯШǯŰċŰĦŔċũШƚĲƖƻŔĦĲƚШċŰĬШŔŰƚƨƖċŰĦĲШыΣьЯШƓĲƖƚŸŰċũЯШũĲŔƚƨƖĲШċŰĬШőŸƨƚĲőŸũĬШŊŸŸĬƚШыΠьЯШċŰĬШ
ĦőĲůŔĦċũЯШŸŔũШċŰĬШŊċƚШƓƖŸĬƨĦƣŔŸŰШыΠьШы[ŔŊƨƖĲШΤЯШƓċŰĲũШ7ьЮШ9ŸůƓċƖĲĬШƽŔƣőШƣőĲШÖÉШċŰĬШĦŸƨŰƣƖŔĲƚШ
ƽŔƣőŔŰШƣőĲШEƨƖŸƓĲċŰШEĦŸŰŸůŔĦШ ƖĲċШыEE ьоÉƽŔƣǍĲƖũċŰĬЯШƽĲШőċƻĲШůċŰǃШŉĲƽĲƖШÅѼ?ШĦŸůƓċŰŔĲƚШŔŰШ
ƣĲĦőŰŸũŸŊǃШőċƖĬƽċƖĲШċŰĬШĲƕƨŔƓůĲŰƣЯШĲũĲĦƣƖŸŰŔĦШѼШĲũĲĦƣƖŔĦċũШĲƕƨŔƓůĲŰƣЯШŔŰĬƨƚƣƖŔċũШĲŰŊŔŰĲĲƖŔŰŊЯШ
ċŰĬШőĲċũƣőĦċƖĲШĲƕƨŔƓůĲŰƣШċŰĬШƚĲƖƻŔĦĲƚЮ 

[ŔŊƨƖĲШΤШ҇Ш ƨůĤĲƖШŸŉШƣőĲШƣŸƓШΞΜΜΜШÅѼ?ШĦŸůƓċŰŔĲƚШőĲċĬƕƨċƖƣĲƖĲĬШŔŰШƣőĲШÖuШċŰĬШƚĲũĲĦƣĲĬШ
ĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚШыƓċŰĲũШ ьШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШƣŸƓШÅѼ?ШĦŸůƓċŰŔĲƚШĤǃШƚĲĦƣŸƖШŔŰШƣőĲШÖuЯШ
ÖÉШċŰĬШEE оÉƽŔƣǍĲƖũċŰĬШыƓċŰĲũШ7ь 

 

ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШΞΜΞΠШEƨƖŸƓĲċŰШÖŰŔŸŰШfŰĬƨƚƣƖŔċũШÅѼ?ШfŰƻĲƚƣůĲŰƣШÉĦŸƖĲĤŸċƖĬЯШċƻċŔũċĤũĲШċƣШ
őƣƣƓƚаооŔƖŔЮŢƖĦЮĲĦЮĲƨƖŸƓċЮĲƨоƚĦŸƖĲĤŸċƖĬоΞΜΞΠрĲƨрŔŰĬƨƚƣƖŔċũрƖĬрŔŰƻĲƚƣůĲŰƣрƚĦŸƖĲĤŸċƖĬмǯĲũĬхĬċƣċЯШċĦĦĲƚƚĲĬШŸŰШΟΜƣőШ
?ĲĦĲůĤĲƖШΞΜΞΡ 

~ƨĦőШŔƚШċũƚŸШůċĬĲШŸŉШƣőĲШŔŰĦĲŰƣŔƻĲƚШŉċĦŔŰŊШĤƨƚŔŰĲƚƚĲƚШƣŸШŔŰƻĲƚƣШŔŰШÅѼ?ШċƚШƓċƖƣШŸŉШĲǭŸƖƣƚШĤǃШ
ŊŸƻĲƖŰůĲŰƣƚШƣŸШƚƣŔůƨũċƣĲШƓƖŸĬƨĦƣŔƻĲШÅѼ?ШŔŰШƣőĲШĲĦŸŰŸůǃЮШìőĲŰШŔƣШĦŸůĲƚШƣŸШƣőĲШƚĦċũĲШŸŉШĬŔƖĲĦƣШ
ŉƨŰĬŔŰŊШċŰĬШƣċǂШƚƨƓƓŸƖƣШŉŸƖШÅѼ?ЯШĬċƣċШŉƖŸůШƣőĲШ§E9?ШƚőŸƽƚШƣőċƣШċůŸŰŊƚƣШƣőĲШċĬƻċŰĦĲĬШ§E9?Ш
ĲĦŸŰŸůŔĲƚЯШƣőĲШÖuШƓƖŸƻŔĬĲƚШŊƖĲċƣĲƖШƣċǂШŔŰĦĲŰƣŔƻĲƚШŉŸƖШĤƨƚŔŰĲƚƚШÅѼ?ШƣőċŰШŸƣőĲƖШĦŸƨŰƣƖŔĲƚШыΜЮΟӖШ
ŸŉШ]?ÂШŔŰШΞΜΞΟьЯШŉŸƖШĲǂċůƓũĲШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚШыΜЮΝΠӖШŸŉШ]?ÂШŔŰШƣċǂШƚƨƓƓŸƖƣШŉŸƖШÅѼ?ьЯШsċƓċŰШ
ыΜЮΝΣӖьШċŰĬШ9ċŰċĬċШыΜЮΝΦӖьЮ 

 

https://iri.jrc.ec.europa.eu/scoreboard/2024-eu-industrial-rd-investment-scoreboard#field_data


 

ΝΥ 

[ŔŊƨƖĲШΥШ҇Ш?ŔƖĲĦƣШŉƨŰĬŔŰŊШċŰĬШƣċǂШŔŰĦĲŰƣŔƻĲƚШŉŸƖШĤƨƚŔŰĲƚƚШÅѼ?ШŔŰШΞΜΞΟШċƚШċШƓĲƖĦĲŰƣċŊĲШŸŉШ
]?ÂШŉŸƖШƚĲũĲĦƣĲĬШ§E9?ШĦŸƨŰƣƖŔĲƚ 

 
ÉŸƨƖĦĲаШ§ƖŊċŰŔƚċƣŔŸŰШŉŸƖШEĦŸŰŸůŔĦШ9ŸŸƓĲƖċƣŔŸŰШċŰĬШ?ĲƻĲũŸƓůĲŰƣШы§E9?ь 

ΟЮΞЮΟ ]ũŸĤċũШƣƖĲŰĬƚШŔŰШƻĲŰƣƨƖĲШĦċƓŔƣċũШŉƨŰĬŔŰŊ 

~ċŰǃШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШтШƓċƖƣŔĦƨũċƖũǃШfÂрƖŔĦőЯШĬĲĲƓрƣĲĦőрŉŸĦƨƚĲĬШƚƓŔŰŸƨƣƚЯШċƚШƽĲũũШċƚШƣőŸƚĲШ
ĦŸůůĲƖĦŔċũŔƚŔŰŊШƚŸŉƣƽċƖĲрĤċƚĲĬШƣĲĦőŰŸũŸŊŔĲƚШċŰĬШċƓƓũŔĦċƣŔŸŰƚШтШƓƨƖƚƨĲШŊƖŸƽƣőШƚƣƖċƣĲŊŔĲƚШĤƨŔũƣШ
ŸŰШƚĲĦƨƖŔŰŊШĲƕƨŔƣǃрĤċĦťĲĬШŔŰƻĲƚƣůĲŰƣШŉƖŸůШƣőĲШé9ШĦŸůůƨŰŔƣǃЮШé9ШŔŰƻĲƚƣůĲŰƣШŊũŸĤċũũǃШŊƖĲƽШ
ŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΝΡШтШΞΜΞΠЯШŉƖŸůШċƖŸƨŰĬШұΝΞΟШĤŔũũŔŸŰШŔŰШΞΜΝΡШƣŸШұΟΝΜШĤŔũũŔŸŰШŔŰШΞΜΞΠШыƽŔƣőШƣőĲШ
ƓċŰĬĲůŔĦШƚĲĲŔŰŊШŔŰƻĲƚƣůĲŰƣШƖĲċĦőŔŰŊШċШƓĲċťШŸŉШұΡΡΝШĤŔũũŔŸŰШŊũŸĤċũũǃШŔŰШΞΜΞΝьШы[ŔŊƨƖĲШΦьЮШ[ŸƖШ
ΞΜΞΠЯШұΞΦШĤŔũũŔŸŰШƽċƚШŔŰƻĲƚƣĲĬШċƣШƣőĲШƓƖĲрƚĲĲĬоƚĲĲĬШƚƣċŊĲЯШұΥΣШĤŔũũŔŸŰШŉŸƖШĲċƖũǃрƚƣċŊĲШé9ШċŰĬШ
ұΝΦΡШĤŔũũŔŸŰШŉŸƖШũċƣĲƖШƚƣċŊĲШé9ЮШÑőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШƓƖĲрƚĲĲĬоƚĲĲĬШŉƨŰĬŔŰŊШŔŰШƣŸƣċũШőċƚШŔŰĦƖĲċƚĲĬШ
ƚũŔŊőƣũǃШŉƖŸůШċƖŸƨŰĬШΤӖШŔŰШΞΜΝΡШƣŸШċƖŸƨŰĬШΦӖШŔŰШΞΜΞΠЮШ7ǃШĦŸŰƣƖċƚƣЯШĲċƖũǃрƚƣċŊĲШé9ШŉƨŰĬŔŰŊШ
ĬĲĦƖĲċƚĲĬШŉƖŸůШċƓƓƖŸǂŔůċƣĲũǃШΟΞӖШŸŉШƣŸƣċũШŔŰШΞΜΝΡШƣŸШΞΥӖШŔŰШΞΜΞΠЮ 

[ŔŊƨƖĲШΦШ҇ШÑƖĲŰĬƚШŔŰШƓƖĲрƚĲĲĬоƚĲĲĬЯШĲċƖũǃрƚƣċŊĲШċŰĬШũċƣĲƖШƚƣċŊĲШƻĲŰƣƨƖĲШĦċƓŔƣċũШŉƨŰĬŔŰŊШ
ŊũŸĤċũũǃ 

 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťЯШfŰĦЮ 



 

ΝΦ 

ÑőĲШÖuШƚĲĦƨƖĲĬШċƓƓƖŸǂŔůċƣĲũǃШұΝΥЮΡШĤŔũũŔŸŰШŔŰШé9ШŉƨŰĬŔŰŊШƓĲƖШǃĲċƖШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΝΦрΞΜΞΠЯШ
ƣőŔƖĬШŊũŸĤċũũǃШŔŰШƣĲƖůƚШŸŉШƚĦċũĲШŸŉШé9ШŉƨŰĬŔŰŊШŔŰƻĲƚƣĲĬЮШÑőĲШÖŰŔƣĲĬШÉƣċƣĲƚШċƣƣƖċĦƣĲĬШĤǃШŉċƖШƣőĲШ
ŊƖĲċƣĲƚƣШċůŸƨŰƣШŸŉШé9ШŔŰƻĲƚƣůĲŰƣШыұΝΣΦШĤŔũũŔŸŰьШƓĲƖШǃĲċƖШŸƻĲƖШƣőŔƚШƓĲƖŔŸĬЯШƽŔƣőШ9őŔŰċШċƣƣƖċĦƣŔŰŊШ
ұΣΦШĤŔũũŔŸŰШы[ŔŊƨƖĲШΝΜьЮШ7ǃШĦŸůƓċƖŔƚŸŰЯШé9ШŔŰƻĲƚƣůĲŰƣШŔŰƣŸШƣőĲШÖÉШƽċƚШΦЮΡШƣŔůĲƚШŊƖĲċƣĲƖШƣőċŰШ
ŔŰƣŸШƣőĲШÖuЯШċũƣőŸƨŊőШƣőŔƚШőċƚШĬĲĦƖĲċƚĲĬШŉƖŸůШċƖŸƨŰĬШΝΞӖШŔŰШΞΜΝΡрΝΣЮШ§ŰĦĲШŰŸƖůċũŔƚĲĬШĤǃШƣőĲШ
ƚĦċũĲШŸŉШƣőĲШĲĦŸŰŸůǃЯШőŸƽĲƻĲƖЯШƣőĲШÖuШċƣƣƖċĦƣƚШũĲƚƚШé9ШŔŰƻĲƚƣůĲŰƣШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΝΦрΞΜΞΠШ
ыΜЮΤΡӖШŸŉШ]?ÂьШĦŸůƓċƖĲĬШƽŔƣőШƣőĲШÖÉШыΜЮΥΦӖШŸŉШ]?ÂьЯШĤƨƣШƚŔŊŰŔǯĦċŰƣũǃШůŸƖĲШƣőċŰШŸƣőĲƖШũĲċĬŔŰŊШ
ŰċƣŔŸŰƚШĦŸƨŰƣƖŔĲƚШŉŸƖШé9ШŔŰƻĲƚƣůĲŰƣШƚƨĦőШċƚШ[ƖċŰĦĲШċŰĬШ]ĲƖůċŰǃЮ 

[ŔŊƨƖĲШΝΜШ҇ШÉĦċũĲШċŰĬШƣƖĲŰĬƚШŔŰШƻĲŰƣƨƖĲШĦċƓŔƣċũШŉƨŰĬŔŰŊШƚĲĦƨƖĲĬШĤǃШĦŸůƓċŰŔĲƚШ
őĲċĬƕƨċƖƣĲƖĲĬШŔŰШĬŔǭĲƖĲŰƣШĦŸƨŰƣƖŔĲƚШċŰĬШƖĲŊŔŸŰƚШŸŉШƣőĲШƽŸƖũĬ 

 

ΟЮΞЮΠ éĲŰƣƨƖĲШĦċƓŔƣċũШŸƨƣĦŸůĲƚ 

~ċŰǃШĦŸůůĲŰƣċƣŸƖƚШŸŰШƣőĲШƚƨĦĦĲƚƚШŸŉШƣőĲШƻĲŰƣƨƖĲШĦċƓŔƣċũШůċƖťĲƣШũŸŸťШƣŸШƣőĲШŰƨůĤĲƖƚШŸŉШ
ƓƖŔƻċƣĲũǃШőĲũĬШĦŸůƓċŰŔĲƚШƖĲċĦőŔŰŊШҘΝШĤŔũũŔŸŰШƻċũƨċƣŔŸŰƚШтШƖĲŉĲƖƖĲĬШƣŸШċƚШћƨŰŔĦŸƖŰƚќЮШ[ŸƖШŊƖĲċƣĲƖШ
ƓƖĲĦŔƚŔŸŰЯШÂŔƣĦő7ŸŸťШƖĲǯŰĲƚШƣőĲШĬĲǯŰŔƣŔŸŰШŸŉШƨŰŔĦŸƖŰШĦŸůƓċŰŔĲƚШƣŸШŉŸĦƨƚШŸŰШƻĲŰƣƨƖĲШĦċƓŔƣċũр
ĤċĦťĲĬШĦŸůƓċŰŔĲƚШƣőċƣШőċƚШƖċŔƚĲĬШċШƖŸƨŰĬШċƣШƓŸƚƣрůŸŰĲǃШƻċũƨċƣŔŸŰШŸŉШŊƖĲċƣĲƖШƣőċŰШҘΝШĤŔũũŔŸŰЮШ
ÑőĲǃШƚƣŸƓШĦŸŰƚŔĬĲƖŔŰŊШċШĦŸůƓċŰǃШƣŸШĤĲШċШƨŰŔĦŸƖŰШŔŉШŔƣШŔƚШŰŸШũŸŰŊĲƖШƻĲŰƣƨƖĲрĤċĦťĲĬШыŉŸƖШĲǂċůƓũĲШŔŉШ
ŔƣШƽĲŰƣШƓƨĤũŔĦШŸƖШƽċƚШċĦƕƨŔƖĲĬьбШŔŉШŔƣƚШƻċũƨċƣŔŸŰШŉċũũƚШĤĲũŸƽШҘΝШĤŔũũŔŸŰбШŸƖШŔŉШŔƣШŊŸĲƚШŸƨƣШŸŉШĤƨƚŔŰĲƚƚьЮ 



 

ΞΜ 

ÑċťŔŰŊШƣőŔƚШĬĲǯŰŔƣŔŸŰЯШ[ŔŊƨƖĲШΝΝШыƓċŰĲũШьШƓƖĲƚĲŰƣƚШƣőĲШŰƨůĤĲƖƚШŸŉШƨŰŔĦŸƖŰШĦŸůƓċŰŔĲƚШŊũŸĤċũũǃШ
ċŰĬШŉŸƖШÖÉШыƓċŰĲũШ7ьЯШ9őŔŰċШыƓċŰĲũШ9ьШċŰĬШƣőĲШÖuШыƓċŰĲũШ?ьШċƚШŸŉШ ŸƻĲůĤĲƖШΞΜΞΡЯШƽŔƣőШŰƨůĤĲƖƚШ
ĤƖŸťĲŰШĬŸƽŰШĤǃШŔŰĬƨƚƣƖŔċũШƚĲĦƣŸƖЮШfƣШċũƚŸШƓƖŸƻŔĬĲƚШƣőĲШŰƨůĤĲƖШŸŉШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŉŸƖШƣőĲШ
ĲƕƨŔƻċũĲŰƣШŔŰĬƨƚƣƖŔċũШƚĲĦƣŸƖƚШŔŰШƓċŰĲũШEЮШÑőĲƖĲШċƖĲШŸƻĲƖШΝЯΠΜΜШƨŰŔĦŸƖŰƚШŊũŸĤċũũǃЯШƽŔƣőШŸƻĲƖШőċũŉШŸŉШ
ƣőĲƚĲШőĲċĬƕƨċƖƣĲƖĲĬШŔŰШƣőĲШÖÉШыΤΤΟьШċŰĬШůċŰǃШŔŰШ9őŔŰċШыΟΞΠьЮШ7ǃШĦŸŰƣƖċƚƣЯШƣőĲШÖuШŔƚШőŸůĲШƣŸШΠΣЮШ 

[ŔŊƨƖĲШΝΝШ҇Ш ƨůĤĲƖШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũШĤċĦťĲĬШĦŸůƓċŰŔĲƚШƽŔƣőШƨŰŔĦŸƖŰШƚƣċƣƨƚШŔŰШĬŔǭĲƖĲŰƣШ
ŔŰĬƨƚƣƖŔċũШƚĲĦƣŸƖƚШŸŉШƣőĲШĲĦŸŰŸůǃШŔŰШƣőĲШÖuШċŰĬШƚĲũĲĦƣĲĬШŰċƣŔŸŰƚ 

 

ÉŸƨƖĦĲƚаШ ƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťЯШfŰĦЮЯШċŰĬШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШƓƨĤũŔƚőĲĬШĤǃШcEÉ 

ÑőĲШƚĲĦƣŸƖċũШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƨŰŔĦŸƖŰƚШŔƚШċũƚŸШƖĲċũũǃШƖĲƻĲċũŔŰŊЮШ~ŸƚƣШŸŉШƣőĲШÖuќƚШƨŰŔĦŸƖŰƚШċƖĲШŔŰШ
ĲŔƣőĲƖШƣőĲШfÑШƚŸŉƣƽċƖĲШƚĲĦƣŸƖЯШǯŰċŰĦŔċũШƚĲƖƻŔĦĲƚШŸƖШĦŸŰƚƨůĲƖШƓƖŸĬƨĦƣƚЮШÑőĲШÖÉШƚŔůŔũċƖũǃШőċƚШŸƻĲƖШ
őċũŉШŸŉШŔƣƚШƨŰŔĦŸƖŰƚШŔŰШƣőĲШfÑШƚŸŉƣƽċƖĲШƚĲĦƣŸƖЮШ9őŔŰċЯШĤǃШĦŸůƓċƖŔƚŸŰЯШőċƚШƨŰŔĦŸƖŰШĦŸůƓċŰŔĲƚШ
ĬŔƚƣƖŔĤƨƣĲĬШċĦƖŸƚƚШůċŰǃШŔŰĬƨƚƣƖŔĲƚШĦŸƻĲƖŔŰŊШŰŸƣШŢƨƚƣШƚŸŉƣƽċƖĲШċŰĬШƚĲƖƻŔĦĲƚШĤƨƣШċũƚŸШfÑШőċƖĬƽċƖĲЯШ
ŔŰĬƨƚƣƖŔċũШĲƕƨŔƓůĲŰƣШċŰĬШƓƖŸĬƨĦƣƚЯШċŰĬШƚĲůŔĦŸŰĬƨĦƣŸƖƚЮШ 

ÅĲĦċũũШŉƖŸůШ[ŔŊƨƖĲШΤШƣőċƣШƣőĲШÖuќƚШƣŸƓШÅѼ?ШĦŸůƓċŰŔĲƚШċƖĲШĬŸůŔŰċƣĲĬШĤǃШƣőŸƚĲШŸƓĲƖċƣŔŰŊШŔŰШƣőĲШ
ƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃШŔŰĬƨƚƣƖǃЯШƚŸŉƣƽċƖĲШċŰĬШǯŰċŰĦŔċũШƚĲƖƻŔĦĲƚЮШ9ŸůƓċƖŔŰŊШÖuШ
ƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШыƓċŰĲũШEЯШ[ŔŊƨƖĲШΝΝьШƽŔƣőШƣőĲШĦŸůĤŔŰĲĬШƚĲĦƣŸƖċũШŉŸĦƨƚШŸŉШŸƨƖШƣŸƓШ
ÅѼ?ШĦŸůƓċŰŔĲƚШċŰĬШƨŰŔĦŸƖŰƚШƚƨŊŊĲƚƣƚШƣőċƣЯШŸƣőĲƖШƣőċŰШŉŸƖШƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃШ
ċŰĬШfÑШƚŸŉƣƽċƖĲЯШƣőĲШÖuШŔƚШƓƖŸĬƨĦŔŰŊШƚƓŔŰŸƨƣƚШŔŰШċƖĲċƚШƽőĲƖĲШƽĲШŰĲŔƣőĲƖШőċƻĲШũċƖŊĲШÅѼ?ШƓũċǃĲƖƚШ
ƣőċƣШĦċŰШċĦƣШċƚШċШƻċũƨċĤũĲШũċƖŊĲШĬŸůĲƚƣŔĦШĦƨƚƣŸůĲƖШĤċƚĲЯШŰŸƖШƨŰŔĦŸƖŰƚШĬĲůŸŰƚƣƖċƣŔŰŊШċШ
ƓċƣőƽċǃШƣŸШƚŔŊŰŔǯĦċŰƣШÖuрĤċƚĲĬШƻċũƨĲШĦƖĲċƣŔŸŰЮШ 



 

ΞΝ 

ŰŸƣőĲƖШťĲǃШůĲƣƖŔĦШĦċƓƣƨƖŔŰŊШƣőĲШőĲċũƣőШŸŉШƣőĲШé9ШŔŰĬƨƚƣƖǃШŔƚШƣőĲШŰƨůĤĲƖШŸŉШĲǂŔƣƚШтШŉŸƖШĲǂċůƓũĲШ
ƣőƖŸƨŊőШƣőĲШƓƨĤũŔĦШũŔƚƣŔŰŊШŸŉШċШĦŸůƓċŰǃЯШŔƣƚШċĦƕƨŔƚŔƣŔŸŰЯШŸƖШƣőƖŸƨŊőШƚŸůĲШŉŸƖůШŸŉШĤƨǃŸƨƣЮШ[ƖŸůШċШ
é9ШƓĲƖƚƓĲĦƣŔƻĲЯШƣőĲƚĲШĲǂŔƣƚШċƖĲШŔůƓŸƖƣċŰƣШƣŸШĲŰƚƨƖĲШƣőċƣШǯŰċŰĦŔċũШƖĲƣƨƖŰƚШǰŸƽШĤċĦťШŔŰƣŸШƣőĲШ
ŔŰĬƨƚƣƖǃШƣŸШŔŰƻĲƚƣШŔŰШƣőĲШŰĲǂƣШŊĲŰĲƖċƣŔŸŰШŸŉШĦŸůƓċŰŔĲƚЮШ 

ÅĲǰĲĦƣŔŰŊШƣőĲШƚĦċũĲШŸŉШƣőĲШé9ШŔŰĬƨƚƣƖǃШŔŰШƣőĲШÖuШċŰĬШƣőĲШƚŔǍĲШŸŉШŔƣƚШĲĦŸŰŸůǃЯШƣőĲШÖuШƓĲƖŉŸƖůƚШ
ƽĲũũШĦŸůƓċƖĲĬШƽŔƣőШťĲǃШEƨƖŸƓĲċŰШŰċƣŔŸŰƚШŔŰШƣĲƖůƚШŸŉШƣőĲШŰƨůĤĲƖƚШŸŉШĲǂŔƣƚЮШ ƻĲƖċŊŔŰŊШŸƻĲƖШƣőĲШ
ƓĲƖŔŸĬШΞΜΞΜрΞΜΞΠЯШÂŔƣĦő7ŸŸťШŔĬĲŰƣŔǯĲĬШċƓƓƖŸǂŔůċƣĲũǃШΞΟΡШĲǂŔƣƚШŉƖŸůШé9рĤċĦťĲĬШĦŸůƓċŰŔĲƚЮШ
~ŸƚƣШŸŉШƣőĲƚĲШыċƓƓƖŸǂŔůċƣĲũǃШΝΣΜЯШΤΜӖШŸŉШƣŸƣċũШĲǂŔƣƚьШƽĲƖĲШċĦƕƨŔƚŔƣŔŸŰƚЯШƽŔƣőШċƖŸƨŰĬШΣΜШĤƨǃŸƨƣƚШ
ыΞΠӖШŸŉШƣŸƣċũьШċŰĬШΝΡШƓƨĤũŔĦШũŔƚƣŔŰŊƚШыΣӖШŸŉШƣŸƣċũьЮШÑőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШĲǂŔƣƚШċĦƖŸƚƚШƣőĲƚĲШĬŔǭĲƖĲŰƣШ
ƣǃƓĲƚШŉŸƖШƣőĲШÖuШŔƚШƚŔůŔũċƖШƣŸШƣőĲШĲǂƓĲƖŔĲŰĦĲƚШŸŉШƣőĲШÖÉЯШEƨƖŸƓĲЯШċŰĬШ[ƖċŰĦĲЮШ]ĲƖůċŰǃШőċĬШ
ƖĲũċƣŔƻĲũǃШůŸƖĲШċĦƕƨŔƚŔƣŔŸŰƚШċŰĬШŉĲƽĲƖШĤƨǃŸƨƣƚЮШ 

ÑċĤũĲШΝ ҇ Ш ƨůĤĲƖШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũШĲǂŔƣƚШŔŰШƣőĲШÖuШċŰĬШƚĲũĲĦƣĲĬШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚШċŰĬШ
ƖĲŊŔŸŰƚЯШċƻĲƖċŊĲШŸƻĲƖШΞΜΞΜШрШΞΜΞΠ 

Nation / region Total VC exits 
VC exits - 

Acquisitions 
VC exits -  
Buyouts 

VC exits -  
Public listings 

US 1,440 995 305 140 

UK 235 165 60 15 

France 165 120 40 5 

Germany 130 100 25 5 

Europe 1,070 760 230 80 

ÉŸƨƖĦĲаШċƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШÂŔƣĦő7ŸŸťШůċƖťĲƣШƖĲƓŸƖƣƚЮШÅŸƨŰĬĲĬШƣŸШƣőĲШŰĲċƖĲƚƣШΡбШċƚШƚƨĦőШŰƨůĤĲƖƚШůċǃШŰŸƣШƚƨůШƣŸШ
ƣőĲШƣŸƣċũШŔŰШĲċĦőШƖŸƽЮ 

[ŔŊƨƖĲШΝΞШ҇ШfŰĬĲǂШŊƖŸƽƣőШыΞΜΞΜШӀШΝΜΜьШŔŰШƣőĲШŰƨůĤĲƖШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũШĲǂŔƣƚШыƣŸƣċũЯШ
ċĦƕƨŔƚŔƣŔŸŰƚЯШĤƨǃŸƨƣƚШċŰĬШƓƨĤũŔĦШũŔƚƣŔŰŊƚьШŉŸƖШƣőĲШÖuШċŰĬШƚĲũĲĦƣĲĬШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚ 

 



 

ΞΞ 

xŸŸťŔŰŊШċƣШƣőĲШƣƖĲŰĬƚШŔŰШĬŔǭĲƖĲŰƣШĲǂŔƣШƣǃƓĲƚШċŰĬШƣċťŔŰŊШΞΜΞΜШċƚШƣőĲШĤċƚĲũŔŰĲЯШ[ŔŊƨƖĲШΝΞШƚőŸƽƚШ
ƣőċƣШƣőĲШÖuШőċƚШŉċƖĲĬШƖĲũċƣŔƻĲũǃШƽĲũũШĦŸůƓċƖĲĬШƽŔƣőШƣőĲШĲǂƓĲƖŔĲŰĦĲƚШŸŉШƣőĲШÖÉЯШEƨƖŸƓĲЯШ[ƖċŰĦĲШ
ċŰĬШ]ĲƖůċŰǃЮШ9ŸŰƚŔƚƣĲŰƣШƽŔƣőШƣƖĲŰĬƚШŔŰШƣőĲШé9ШŔŰƻĲƚƣůĲŰƣШũċŰĬƚĦċƓĲЯШƣőĲШÖuШĲǂƓĲƖŔĲŰĦĲĬШċШ
ƚƓŔťĲШŔŰШƣőĲШŰƨůĤĲƖШŸŉШĲǂŔƣƚШŔŰШΞΜΞΝШċĦƖŸƚƚШċũũШƣǃƓĲƚЮШÑőĲШŰƨůĤĲƖƚШŸŉШċĦƕƨŔƚŔƣŔŸŰƚШċŰĬШĤƨǃŸƨƣƚШ
ċƓƓĲċƖШƣŸШőċƻĲШƚƣċĤŔũŔƚĲĬШŔŰШƣőĲШÖuШċƣШċШőŔŊőĲƖШũĲƻĲũШĦŸůƓċƖĲĬШƽŔƣőШΞΜΞΜЯШċũƣőŸƨŊőШƓƨĤũŔĦШ
ũŔƚƣŔŰŊƚШċƖĲШƽĲċťĲƖЮШÑőŔƚШůċǃШƖĲǰĲĦƣШƽŔĬĲƖШůċƖťĲƣШŔƚƚƨĲƚШċǭĲĦƣŔŰŊШƣőĲШÖuШĲĦŸŰŸůǃЯШŰŸƣШũĲċƚƣШƣőĲШ
ƖĲũċƣŔƻĲũǃШƽĲċťШ7ƖŔƣŔƚőШĦƨƖƖĲŰĦǃШŔŰШƖĲĦĲŰƣШǃĲċƖƚШċŰĬШƽĲũũШƖĲƓŸƖƣĲĬШĦőċũũĲŰŊĲƚШŉŸƖШũŔƚƣĲĬШ
ĦŸůƓċŰŔĲƚШŔŰШƣőĲШÖuШƚƣŸĦťШůċƖťĲƣЮШ 

ΟЮΞЮΡ EŰƣƖĲƓƖĲŰĲƨƖŔċũШĦũŔůċƣĲШŔŰШƣőĲШÖu 

ÑőĲШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĦċƓċĤŔũŔƣŔĲƚШċŰĬШĬǃŰċůŔƚůШŸŉШċŰШĲĦŸŰŸůǃШőċƻĲШĤĲĦŸůĲШĦƖƨĦŔċũШĬƖŔƻĲƖƚШŸŉШ
ũŸŰŊрƖƨŰШĲĦŸŰŸůŔĦШŊƖŸƽƣőШċŰĬШŰċƣŔŸŰċũШĦŸůƓĲƣŔƣŔƻĲŰĲƚƚШы ƨĬƖĲƣƚĦőЯШΞΜΝΠбШ7ĲƣƣŔƚШѼШcŔƣƣЯШΝΦΦΡбШ
]E~ЯШΞΜΞΡьЮШÑőĲШ]ũŸĤċũШEŰƣƖĲƓƖĲŰĲƨƖƚőŔƓШ~ŸŰŔƣŸƖШы]E~ь3ШĦŸũũĲĦƣƚШĬċƣċШŸŰШƣőĲШƚƣċƣĲШŸŉШ
ĲŰƣƖĲƓƖĲŰĲƨƖƚőŔƓШċĦƖŸƚƚШƣőĲШƽŸƖũĬЯШŔŰĦũƨĬŔŰŊШƣőĲШÖuЯШƣŸШĲŰċĤũĲШŊŸƻĲƖŰůĲŰƣƚШċŰĬШŸƣőĲƖШ
ƚƣċťĲőŸũĬĲƖƚШƣŸШůċťĲШŔŰŉŸƖůĲĬШĬĲĦŔƚŔŸŰƚШċĤŸƨƣШƽőĲƖĲШċŰĬШőŸƽШƣŸШƚƣŔůƨũċƣĲШĲŰƣƖĲƓƖĲŰĲƨƖƚőŔƓШ
ċŰĬШŰƨƖƣƨƖĲШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШőĲċũƣőǃШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĲĦŸƚǃƚƣĲůƚЮШfƣƚШůŸƚƣШƖĲĦĲŰƣШƖĲƓŸƖƣШŸŰШ
ƣőĲШÖuШыcċƖƣШĲƣШċũЮЯШΞΜΞΡьШƓƖŸƻŔĬĲƚШċШƽĲċũƣőШŸŉШĲƻŔĬĲŰĦĲШċŰĬШĬċƣċШŸŰШƣőĲШƚƣċƣĲШċŰĬШőĲċũƣőШŸŉШƣőĲШ
ÖuќƚШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĲĦŸƚǃƚƣĲůЮШuĲǃШǯŰĬŔŰŊƚШŔŰĦũƨĬĲа 

р ÑőĲШÖuШŔƚШĲǂƓĲƖŔĲŰĦŔŰŊШƣőĲШőŔŊőĲƚƣШƓƖŸƓŸƖƣŔŸŰШŸŉШƽŸƖťŔŰŊШċŊĲШŔŰĬŔƻŔĬƨċũƚШĲŔƣőĲƖШĲŰŊċŊĲĬШ
ŔŰШċŰШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШŸƖШŔŰƣĲŰĬŔŰŊШƣŸШƚƣċƖƣШƣőĲŔƖШŸƽŰШĤƨƚŔŰĲƚƚШыΟΣӖьЯШƽŔƣőШ
ŔůůŔŊƖċŰƣƚШċŰĬШĲƣőŰŔĦШůŔŰŸƖŔƣŔĲƚШƖĲůċŔŰŔŰŊШƣőĲШůŸƚƣШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШŊƖŸƨƓƚЮ 

р EċƖũǃрƚƣċŊĲШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШċůŸŰŊШƽŸůĲŰШőċƚШċũůŸƚƣШƣƖŔƓũĲĬШƚŔŰĦĲШΞΜΜΞЯШĤƨƣШ
ƽŸůĲŰрũĲĬШĤƨƚŔŰĲƚƚĲƚШƚƣŔũũШŉċĦĲШƓĲƖƚŔƚƣĲŰƣШĤċƖƖŔĲƖƚШŔŰШċĦĦĲƚƚŔŰŊШĲƕƨŔƣǃШǯŰċŰĦĲЮ 

р fШŔƚШŔŰĦƖĲċƚŔŰŊũǃШƣƖċŰƚŉŸƖůċƣŔƻĲШŉŸƖШĲŰƣƖĲƓƖĲŰĲƨƖƚőŔƓЯШĲŰċĤũŔŰŊШƻċũƨĲШĦƖĲċƣŔŸŰЯШ
ŸƓĲƖċƣŔŸŰċũШĲǭŔĦŔĲŰĦǃШċŰĬШŔŰŰŸƻċƣŔƻĲШĤƨƚŔŰĲƚƚШůŸĬĲũƚЯШƽŔƣőШĲƻŔĬĲŰĦĲШƓŸŔŰƣŔŰŊШƣŸШċШ
ƚƣƖŸŰŊШċƚƚŸĦŔċƣŔŸŰШĤĲƣƽĲĲŰШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċůĤŔƣŔŸŰШċŰĬШĦŸŰǯĬĲŰĦĲШŔŰШƓŸƣĲŰƣŔċũШƣŸШ
ĬƖŔƻĲШŔŰŰŸƻċƣŔŸŰЯШƓƖŸĬƨĦƣŔƻŔƣǃШċŰĬШŊƖŸƽƣőЮ 

р ÑőĲШÖuќƚШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĲĦŸƚǃƚƣĲůШƖĲůċŔŰƚШƽĲċťШŔŰШťĲǃШċƖĲċƚШŔŰĦũƨĬŔŰŊШċĦĦĲƚƚШƣŸШ
ǯŰċŰĦĲЯШŊŸƻĲƖŰůĲŰƣШƚƨƓƓŸƖƣЯШċŰĬШƓőǃƚŔĦċũШŔŰŉƖċƚƣƖƨĦƣƨƖĲЮ 

р EůƓőċƚŔƚШŸŰШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШĤƨŔũĬŔŰŊШŸŰШƣőĲШÖuќƚШŔůƓƖĲƚƚŔƻĲШƖĲĦŸƖĬШŔŰШƚƣċƖƣŔŰŊШŰĲƽШ
ĤƨƚŔŰĲƚƚĲƚШƣŸШĦƖĲċƣĲШċŰШĲŰƻŔƖŸŰůĲŰƣШƣőċƣШĲŰċĤũĲƚШƣőĲůШƣŸШƚĦċũĲШċŰĬШŊƖŸƽЮ 

]E~ШůċťĲƚШƣőĲŔƖШŊũŸĤċũШĬċƣċƚĲƣШċƻċŔũċĤũĲШŉŸƖШŔŰƣĲƖŰċƣŔŸŰċũШĦŸůƓċƖċƣŔƻĲШċŰċũǃƚĲƚШŸŰШťĲǃШůĲƣƖŔĦƚШ
ŸŉШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĲĦŸƚǃƚƣĲůШőĲċũƣőШċŰĬШƓĲƖŉŸƖůċŰĦĲШŸƻĲƖШƣŔůĲЮШÑƽŸШťĲǃШĬċƣċШƓŸŔŰƣƚШċƖĲШ
ƓƖĲƚĲŰƣĲĬШŔŰШ[ŔŊƨƖĲШΝΟЮШÑőĲШǯƖƚƣШыƓċŰĲũШ ьШũŸŸťƚШċƣШƣőĲШƓĲƖĦĲŔƻĲĬШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШŸƓƓŸƖƣƨŰŔƣŔĲƚШŔŰШ
ƣőĲШÖuШċŰĬШƚĲũĲĦƣĲĬШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚЮШĦƖŸƚƚШƣőĲШƓĲƖŔŸĬШΞΜΞΞрΞΜΞΠЯШΠΤӖШŸŉШƣőĲШƽŸƖťŔŰŊШċŊĲШ
ƓŸƓƨũċƣŔŸŰШŔŰШƣőĲШÖuШƚĲĲШŊŸŸĬШŸƓƓŸƖƣƨŰŔƣŔĲƚШŉŸƖШƚƣċƖƣŔŰŊШċШǯƖůШŔŰШƣőĲШċƖĲċШƽőĲƖĲШƣőĲǃШũŔƻĲЮШÑőŔƚШŔƚШ
ƨƓШŉƖŸůШΟΣЮΡӖШĤĲƣƽĲĲŰШΞΜΝΞрΞΜΝΠЮШÑőŔƚШŔƚШƚŔůŔũċƖШƣŸШƣőĲШĲǂƓĲƖŔĲŰĦĲƚШŸŉШ[ƖċŰĦĲШыΠΦӖьЯШ
ÉƽŔƣǍĲƖũċŰĬШыΠΦӖьЯШĤƨƣШũŸƽĲƖШƣőċŰШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚШыΡΟӖьЯШ9ċŰċĬċШыΣΝӖьШċŰĬШÉƽĲĬĲŰШыΤΜӖьЮШ 

[ŔŊƨƖĲШΝΟЯШƓċŰĲũШ7ШƓƖĲƚĲŰƣƚШĲƻŔĬĲŰĦĲШŸŰШƣőĲШŉĲċƖШŸƖШŉċŔũƨƖĲШċůŸŰŊƚƣШƣőŸƚĲШƓĲƖĦĲŔƻŔŰŊШŊŸŸĬШ
ŸƓƓŸƖƣƨŰŔƣŔĲƚШŔŰШƣőĲƚĲШŰċƣŔŸŰƚЯШċŰĬШőŸƽШŔƣШőċƚШĦőċŰŊĲĬШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΜΡШƣŸШΞΜΞΠЮШÑőĲШ
ƚŔŊŰŔǯĦċŰƣШƖŔƚĲШŔŰШƣőĲШƓĲƖĦĲŰƣċŊĲШŸŉШƣőĲШƽŸƖťŔŰŊШċŊĲШƓŸƓƨũċƣŔŸŰШŔŰШƣőĲШÖuШƽőŸШƚĲĲШŊŸŸĬШ

 
3 https://www.gemconsortium.org/, accessed on 14th December 2025 

https://www.gemconsortium.org/


 

ΞΟ 

ŸƓƓŸƖƣƨŰŔƣŔĲƚШŉŸƖШƚƣċƖƣŔŰŊШċШǯƖůШĤƨƣШƽŸƨũĬШŰŸƣШƚƣċƖƣШŸŰĲШŉŸƖШŉĲċƖШŔƣШůŔŊőƣШŉċŔũЯШƽċƚШƖŸƨŊőũǃШƚƣċĤũĲШ
ĤĲƣƽĲĲŰШΞΜΝΝШƣŸШΞΜΝΥШċƣШċƖŸƨŰĬШΟΣрΟΥӖЮШÑőŔƚШƽċƚШĤƖŸċĬũǃШƚŔůŔũċƖШƣŸШƣőĲШĲǂƓĲƖŔĲŰĦĲƚШŔŰШ
ÉƽĲĬĲŰЯШ[ƖċŰĦĲШċŰĬШ]ĲƖůċŰǃЯШĤƨƣШőŔŊőĲƖШƣőċŰШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚШċŰĬШÉƽŔƣǍĲƖũċŰĬЮШcŸƽĲƻĲƖЯШ
ƚŔŰĦĲШΞΜΝΥЯШƣőĲШŉĲċƖШŸŉШŉċŔũƨƖĲШőċƚШŢƨůƓĲĬШƚŔŊŰŔǯĦċŰƣũǃШċŰĬШƚƣĲċĬŔũǃШŔŰШƣőĲШÖuШƣŸШΡΤӖШŔŰШΞΜΞΠЯШċШ
ƚŔůŔũċƖШƣƖċŢĲĦƣŸƖǃШƣŸШƣőċƣШĲǂƓĲƖŔĲŰĦĲĬШĤǃШ9ċŰċĬċЮШìőŔũĲШŸƣőĲƖШĦŸƨŰƣƖŔĲƚШőċƻĲШƚĲĲŰШŔŰĦƖĲċƚĲƚЯШ
ŔŰĦũƨĬŔŰŊШƽŔƣőŔŰШƣőĲШÖŰŔƣĲĬШÉƣċƣĲƚШċŰĬШÉƽĲĬĲŰЯШƣőĲШƚĦċũĲШŸŉШƣőĲШŔŰĦƖĲċƚĲШŔƚШƚŔŊŰŔǯĦċŰƣũǃШũŸƽĲƖШ
ƣőċŰШƽőċƣШƽĲШőċƻĲШƽŔƣŰĲƚƚĲĬШŔŰШƣőĲШÖuЮШ 

[ŔŊƨƖĲШΝΟШ҇ШÂĲƖĦĲŔƻĲĬШŸƓƓŸƖƣƨŰŔƣŔĲƚШƣŸШƚƣċƖƣШċШǯƖůШċŰĬШŉĲċƖШŸŉШŉċŔũƨƖĲШƖċƣĲƚШŉŸƖШƣőĲШÖuШċŰĬШ
ƚĲũĲĦƣĲĬШĦŸůƓċƖċƣŸƖШŰċƣŔŸŰƚ 

 

ΟЮΟ ÑőĲШƚƨĤрŰċƣŔŸŰċũШũċŰĬƚĦċƓĲШŔŰШƣőĲШÖu 

fŰШċĬĬŔƣŔŸŰċũШƣŸШċШĦőċũũĲŰŊŔŰŊШŰċƣŔŸŰċũШƓŔĦƣƨƖĲШŉŸƖШĲĦŸŰŸůŔĦШŊƖŸƽƣőЯШÅѼ?ШċŰĬШŔŰŰŸƻċƣŔŸŰЯШċŰĬШ
ĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĲĦŸƚǃƚƣĲůШőĲċũƣőЯШƣőĲШÖuШĲǂőŔĤŔƣƚШŸŰĲШŸŉШƣőĲШőŔŊőĲƚƣШũĲƻĲũƚШŸŉШƚƓċƣŔċũШŔŰĲƕƨċũŔƣǃШ
ċĦƖŸƚƚШƣőĲШŔŰĬƨƚƣƖŔċũŔƚĲĬШƽŸƖũĬШыuĲŰŰǃШĲƣШċũЮЯШΞΜΞΟьЮШŰċũǃƚĲƚШŸŉШƖĲŊŔŸŰċũШĲĦŸŰŸůŔĦШŔŰĲƕƨċũŔƣŔĲƚШ
ĦŸŰƚŔƚƣĲŰƣũǃШƓŸŔŰƣШƣŸШыΝьШƚŔŊŰŔǯĦċŰƣШƻċƖŔċƣŔŸŰШċĦƖŸƚƚШƣőĲШƖĲŊŔŸŰƚШċŰĬШŰċƣŔŸŰƚШŸŉШƣőĲШÖuбШыΞьШ
ƚŔŊŰŔǯĦċŰƣШƻċƖŔċƣŔŸŰШĲƻĲŰШƽŔƣőŔŰШƖĲŊŔŸŰƚШĦŔƣŔĲƚЯШƣŸƽŰƚШċŰĬШƖƨƖċũШċƖĲċƚбШċŰĬШыΟьШƣőĲШĬŸůŔŰċŰĦĲШŸŉШ
xŸŰĬŸŰЮШ 

ÉĲũĲĦƣĲĬШƚƨĤрŰċƣŔŸŰċũШůĲċƚƨƖĲƚШŸŉШƓƖŸĬƨĦƣŔƻŔƣǃЯШÅѼ?ШċŰĬШŔŰŰŸƻċƣŔŸŰШċĦƣŔƻŔƣǃШċƣШƣőĲШÖuШƖĲŊŔŸŰШ
ċŰĬШŰċƣŔŸŰШũĲƻĲũШċƖĲШƓƖŸƻŔĬĲĬШŔŰШÑċĤũĲШΞЮШÂƖŸĬƨĦƣŔƻŔƣǃШĬŔǭĲƖĲŰĦĲƚШċĦƖŸƚƚШƣőĲШƖĲŊŔŸŰƚШċƖĲШƚƣċƖťЮШ
[ŸƖШĲǂċůƓũĲЯШŊƖŸƚƚШƻċũƨĲШċĬĬĲĬШы]é ьШƓĲƖШőĲċĬШŔŰШxŸŰĬŸŰШŔƚШůŸƖĲШƣőċŰШΝЮΡШƣŔůĲƚШŊƖĲċƣĲƖШƣőċŰШ
ƣőĲШÖuШċƻĲƖċŊĲЯШċŰĬШΞЮΡШƣŔůĲƚШŊƖĲċƣĲƖШƣőċŰШƣőĲШƖĲŊŔŸŰШƽŔƣőШƣőĲШũŸƽĲƚƣШƖĲŊŔŸŰċũШƓƖŸĬƨĦƣŔƻŔƣǃЯШƣőĲШ
 ŸƖƣőШEċƚƣЮШ]é ШƓĲƖШőĲċĬШŔŰШƣőĲШÉŸƨƣőШEċƚƣШŔƚШΝЮΡШƣŔůĲƚШŊƖĲċƣĲƖШƣőċŰШƣőĲШ ŸƖƣőШEċƚƣЮШ 

 



 

ΞΠ 

ÑċĤũĲШΞШ҇ШÉĲũĲĦƣĲĬШůĲċƚƨƖĲƚШŸŉШĲĦŸŰŸůŔĦЯШÅѼ?ШċŰĬШŔŰŰŸƻċƣŔŸŰШċĦƣŔƻŔƣǃШċŰĬШƓĲƖŉŸƖůċŰĦĲШ
ċĦƖŸƚƚШƣőĲШŰċƣŔŸŰƚШċŰĬШƖĲŊŔŸŰƚШŸŉШƣőĲШÖu 

UK nation / region 
GVA 

(average, 
2019-23) 

Business 
expenditure 

on R&D 
(average, 
2022-23) 

GVA per 
head 

(average, 
2019-23) 

Business R&D 
per employed 

person 
(average, 
2022-23) 

High growth 
enterprises 
(average, 
2021-23) 

Innovation 
active firms (% 

enterprises, 
2020-22) 

Product 
innovators (% 
enterprises, 

2020-22) 

London 496,700 10,100 55,900 нΣмлл 2,800 36.8 19.6 

East of England 179,000 9,800 28,100 оΣнлл 1,000 38.9 22.7 

South East 314,400 8,500 33,700 мΣулл 1,700 40.2 22.0 

South West 160,200 2,900 28,000 мΣллл 1,000 37.3 20.7 

East Midlands 122,200 2,300 24,900 мΣллл 700 35.1 17.7 

West Midlands 152,000 4,100 25,400 мΣплл 800 35.4 17.5 

North East 59,500 800 22,300 слл 400 38.5 20.7 

North West 208,000 4,400 27,900 мΣолл 1,300 35.1 18.3 

Yorkshire and The Humber 140,800 1,800 25,500 тлл 900 35.4 19.6 

Scotland 158,600 2,700 29,000 мΣллл 700 32.4 16.4 

Wales 71,600 900 23,000 слл 400 30.9 16.7 

Northern Ireland 47,900 800 25,100 флл 200 32.1 15.6 

United Kingdom нΣммлΣфлл пфΣолл омΣтлл мΣрлл мнΣллл осΦо мфΦп 

ÉŸƨƖĦĲƚаШÅĲŊŔŸŰċũШ]éШċŰĬШƖĲŊŔŸŰċũШ]é ШƓĲƖШőĲċĬШы§ ÉШÅĲŊŔŸŰċũШŊƖŸƚƚШƻċũƨĲШċĬĬĲĬШыĤċũċŰĦĲĬьШƓĲƖШőĲċĬШċŰĬШŔŰĦŸůĲШ
ĦŸůƓŸŰĲŰƣƚШĬċƣċƚĲƣ4бШ7ƨƚŔŰĲƚƚШĲǂƓĲŰĬŔƣƨƖĲШŸŰШÅѼ?ШċŰĬШcŔŊőШ]ƖŸƽƣőШEŰƣĲƖƓƖŔƚĲƚШы§ ÉШxŸĦċũШfŰĬŔĦċƣŸƖƚ5ьЯШEůƓũŸǃĲĬШƓĲƖƚŸŰƚШ
ы ŰŰƨċũШÂŸƓƨũċƣŔŸŰШÉƨƖƻĲǃ6ьбШfŰŰŸƻċƣŔŸŰШċĦƣŔƻĲШĲŰƣĲƖƓƖŔƚĲƚШċŰĬШƓƖŸĬƨĦƣШŔŰŰŸƻċƣŸƖƚШыÖuШfŰŰŸƻċƣŔŸŰШÉƨƖƻĲǃШΞΜΞΟ7ьЮШ 

ÅѼ?ШƚƓĲŰĬŔŰŊШŔƚШċũƚŸШőĲċƻŔũǃШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШxŸŰĬŸŰЯШƣőĲШÉŸƨƣőШEċƚƣШċŰĬШƣőĲШEċƚƣШŸŉШEŰŊũċŰĬЯШ
ƽŔƣőШƣőĲƚĲШƖĲŊŔŸŰƚШĦŸůĤŔŰĲĬШĦċƓƣƨƖŔŰŊШΡΤЮΣӖШŸŉШċũũШĤƨƚŔŰĲƚƚШĲǂƓĲŰĬŔƣƨƖĲШŸŰШÅѼ?ШĤĲƣƽĲĲŰШΞΜΞΞШ
ċŰĬШΞΜΞΟЮШ7ĲǃŸŰĬШƣőĲƚĲШċƖĲċƚЯШƣőĲШìĲƚƣШ~ŔĬũċŰĬƚШċŰĬШ ŸƖƣőШìĲƚƣШċƣƣƖċĦƣШůƨĦőШůŸƖĲШĤƨƚŔŰĲƚƚШ
ÅѼ?ШыŸƻĲƖШұΠШĤŔũũŔŸŰШƓĲƖШǃĲċƖШĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬьШƣőċŰШŸƣőĲƖШƓċƖƣƚШŸŉШƣőĲШÖuЯШƽŔƣőШƣőĲШ ŸƖƣőШEċƚƣЯШ
ìċũĲƚШċŰĬШ ŸƖƣőĲƖŰШfƖĲũċŰĬШċƣƣƖċĦƣŔŰŊШƣőĲШũĲċƚƣШыċƖŸƨŰĬШұΥΜΜрΦΜΜШůŔũũŔŸŰьЮШÑőŔƚШƓċƣƣĲƖŰШŸŉШ
ƖĲŊŔŸŰċũШĬŔǭĲƖĲŰĦĲШŔŰШĤƨƚŔŰĲƚƚШÅѼ?ШƚƓĲŰĬŔŰŊШŔƚШċũƚŸШƚĲĲŰШŔŉШǃŸƨШŰŸƖůċũŔƚĲШĤƨƚŔŰĲƚƚШÅѼ?ШƚƓĲŰĬШ
ĤǃШƣőĲШƚĦċũĲШŸŉШĲĦŸŰŸůŔĦШċĦƣŔƻŔƣǃШŔŰШƣőĲШƖĲŊŔŸŰЯШŉŸƖШĲǂċůƓũĲШĤǃШƣőĲШŰƨůĤĲƖШŸŉШƓĲŸƓũĲШĲůƓũŸǃĲĬЮШ 

ÑőĲШŰƨůĤĲƖƚШŸŉШőŔŊőрŊƖŸƽƣőШĤƨƚŔŰĲƚƚĲƚШыċƚШůĲċƚƨƖĲĬШĤǃШƣőĲШ§ǭŔĦĲШŉŸƖШ ċƣŔŸŰċũШÉƣċƣŔƚƣŔĦƚШċƚШ
ƣőŸƚĲШƽŔƣőШůŸƖĲШƣőċŰШΝΜШĲůƓũŸǃĲĲƚШċŰĬШċŰШċƻĲƖċŊĲШŊƖŸƽƣőШŔŰШĲůƓũŸǃůĲŰƣШŸŉШŊƖĲċƣĲƖШƣőċŰШΞΜӖШ
ƓĲƖШǃĲċƖШŸƻĲƖШċШƣőƖĲĲрǃĲċƖШƓĲƖŔŸĬьШŔƚШċũƚŸШĬŸůŔŰċƣĲĬШĤǃШxŸŰĬŸŰШыΞΟӖШŸŉШƣŸƣċũьЯШƽŔƣőШƣőĲШÉŸƨƣőШ
EċƚƣШőŸůĲШƣŸШΝΠӖЮШìŔƣőШƣőĲШEċƚƣШŸŉШEŰŊũċŰĬЯШƣőŔƚШћ]ƖĲċƣĲƖШÉŸƨƣőШEċƚƣќШċƖĲċШŸŉШƣőĲШÖuШŔƚШőŸůĲШƣŸШ
ċũůŸƚƣШΠΣӖШŸŉШƚƨĦőШĤƨƚŔŰĲƚƚĲƚЮШÑőĲШ ŸƖƣőШìĲƚƣШŔƚШőŸůĲШƣŸШΝЯΟΜΜШőŔŊőШŊƖŸƽƣőШĤƨƚŔŰĲƚƚĲƚШ
ыċũůŸƚƣШΝΝӖШŸŉШƣŸƣċũьЯШƽőŔũĲШƣőĲШ ŸƖƣőШEċƚƣЯШìċũĲƚЯШċŰĬШ ŸƖƣőĲƖŰШfƖĲũċŰĬШőċƻĲШƖĲũċƣŔƻĲũǃШŉĲƽЮ 

 
4  Available at 

https://www.ons.gov.uk/economy/grossvalueaddedgva/datasets/nominalregionalgrossvalueaddedbalancedperheadandin
comecomponents) 
5 Available at https://www.ons.gov.uk/explore-local-statistics/ 
6 Available through Nomisweb at https://www.nomisweb.co.uk/ 
7 Available at https://www.gov.uk/government/statistics/uk-innovation-survey-2023-report 

https://www.ons.gov.uk/economy/grossvalueaddedgva/datasets/nominalregionalgrossvalueaddedbalancedperheadandincomecomponents
https://www.ons.gov.uk/economy/grossvalueaddedgva/datasets/nominalregionalgrossvalueaddedbalancedperheadandincomecomponents
https://www.ons.gov.uk/explore-local-statistics/
https://www.nomisweb.co.uk/
https://www.gov.uk/government/statistics/uk-innovation-survey-2023-report


 

ΞΡ 

?ĲƚƓŔƣĲШƣőĲШũċĦťШŸŉШĤƨƚŔŰĲƚƚШÅѼ?ШƚƓĲŰĬŔŰŊШċŰĬШőŔŊőрŊƖŸƽƣőШĤƨƚŔŰĲƚƚĲƚШŔŰШƣőĲШ ŸƖƣőШEċƚƣЯШ
ċŰċũǃƚŔƚШŸŉШƣőĲШÖuШfŰŰŸƻċƣŔŸŰШÉƨƖƻĲǃШƚőŸƽƚШƣőċƣШƣőĲШƓƖĲƻċũĲŰĦĲШŸŉШŔŰŰŸƻċƣŔŸŰШċĦƣŔƻĲШĤƨƚŔŰĲƚƚĲƚШ
ŔƚШőŔŊőĲƖШƣőċŰШƣőĲШÖuШċƻĲƖċŊĲЯШŔŰШũŔŰĲШƽŔƣőШƣőċƣШŸŉШƣőĲШEċƚƣШŸŉШEŰŊũċŰĬЯШċŰĬШőŔŊőĲƖШƣőċŰШxŸŰĬŸŰШ
ыċƖĲċƚШƽőŔĦőШĦċƓƣƨƖĲШƚŔŊŰŔǯĦċŰƣШċůŸƨŰƣƚШŸŉШÅѼ?ШƚƓĲŰĬьЯШċƚШŔƚШƣőĲШƓƖĲƻċũĲŰĦĲШŸŉШƓƖŸĬƨĦƣШ
ŔŰŰŸƻċƣŸƖƚШůŸƖĲШƚƓĲĦŔǯĦċũũǃЮШ 

[ŔŊƨƖĲШΝΠШ҇ШÉőċƖĲШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũШŔŰƻĲƚƣůĲŰƣШƚĲĦƨƖĲĬШĤǃШĦŸůƓċŰŔĲƚШőĲċĬƕƨċƖƣĲƖĲĬШŔŰШ
ĲċĦőШƖĲŊŔŸŰШċŰĬШŰċƣŔŸŰШŸŉШƣőĲШÖuШĬƨƖŔŰŊШƣőĲШƓĲƖŔŸĬШΞΜΞΞрΞΜΞΠШыӖь 

 
ÉŸƨƖĦĲаШ ƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

ĦĦĲƚƚШƣŸШǯŰċŰĦĲШŔƚШťŰŸƽŰШƣŸШĤĲШċШƚŔŊŰŔǯĦċŰƣШĦőċũũĲŰŊĲШŉŸƖШƚƣċƖƣрƨƓƚШċŰĬШƚůċũũШĦŸůƓċŰŔĲƚШ
ũŸŸťŔŰŊШƣŸШƚĦċũĲШы7ƖŔƣŔƚőШ7ƨƚŔŰĲƚƚШ7ċŰťЯШΞΜΞΡьЮШìőŔũĲШƣőĲШÖuШċƚШċШƽőŸũĲШċƣƣƖċĦƣƚШċШƚŔŊŰŔǯĦċŰƣШ
ƚőċƖĲШŸŉШƣőĲШƽŸƖũĬќƚШé9ШŔŰƻĲƚƣůĲŰƣШŊŔƻĲŰШƣőĲШƚĦċũĲШŸŉШŔƣƚШĲĦŸŰŸůǃЯШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőŔƚШ
ŉƨŰĬŔŰŊШċƖŸƨŰĬШƣőĲШÖuШŔƚШőŔŊőũǃШƨŰĲƻĲŰЮШ ĦƖŸƚƚШƣőĲШƓĲƖŔŸĬШΞΜΞΞрΞΜΞΠЯШĦŸůƓċŰŔĲƚШ
őĲċĬƕƨċƖƣĲƖĲĬШŔŰШxŸŰĬŸŰШċƣƣƖċĦƣĲĬШċũůŸƚƣШΣΟӖШŸŉШċũũШé9ШŔŰƻĲƚƣůĲŰƣШŔŰШƣőĲШÖuЯШƽŔƣőШƣőŸƚĲШĤċƚĲĬШ
ŔŰШƣőĲШÉŸƨƣőШEċƚƣШƚĲĦƨƖŔŰŊШΝΜӖШċŰĬШƣőŸƚĲШŔŰШƣőĲШEċƚƣШŸŉШEŰŊũċŰĬШċũůŸƚƣШΥӖШы[ŔŊƨƖĲШΝΠьЮШ
9ŸũũĲĦƣŔƻĲũǃЯШĦŸůƓċŰŔĲƚШĤċƚĲĬШŔŰШƣőĲШ]ƖĲċƣĲƖШÉŸƨƣőШEċƚƣШĦċƓƣƨƖĲĬШŸƻĲƖШΥΜӖШŸŉШé9ШŔŰƻĲƚƣůĲŰƣШ
ŔŰƣŸШƣőĲШÖuЮШ 

ÑċťŔŰŊШƣőŔƚШŸŰĲШƚƣĲƓШŉƨƖƣőĲƖЯШÑċĤũĲШΟШũŸŸťƚШċƣШƽőĲƖĲШƻĲŰƣƨƖĲШĦċƓŔƣċũШŔŰƻĲƚƣŸƖƚШċƖĲШŊĲŸŊƖċƓőŔĦċũũǃШ
ũŸĦċƣĲĬШċĦƖŸƚƚШƣőĲШÖuЯШĬŔƚƣŔŰŊƨŔƚőŔŰŊШĤĲƣƽĲĲŰШÖuШċŰĬШŸƻĲƖƚĲċƚШŔŰƻĲƚƣŸƖƚЯШċŰĬШŉŸƖШÖuШŔŰƻĲƚƣŸƖƚШ
ƣőĲŔƖШőĲċĬƕƨċƖƣĲƖƚШċŰĬШƣőĲŔƖШƽŔĬĲƖШŸǭŔĦĲШƓƖĲƚĲŰĦĲШыŔŰĦũƨĬŔŰŊШőĲċĬƕƨċƖƣĲƖƚШċŰĬШƖĲŊŔŸŰċũШ
ŸǭŔĦĲƚьЮШfƣШƖĲŔŰŉŸƖĦĲƚШƣőĲШĬŸůŔŰċŰĦĲШŸŉШxŸŰĬŸŰШċƚШċШĤċƚĲШŉŸƖШé9ШŔŰƻĲƚƣŸƖƚЯШƽŔƣőШċũůŸƚƣШΤΜӖШŸŉШ
ÖuШé9ШŔŰƻĲƚƣŸƖШőĲċĬƕƨċƖƣĲƖƚШĤċƚĲĬШƣőĲƖĲЮШÑőĲШÉŸƨƣőШEċƚƣШŔƚШőŸůĲШƣŸШΡЮΦӖШŸŉШÖuШé9ШŔŰƻĲƚƣŸƖШ
őĲċĬƕƨċƖƣĲƖƚЯШƽőŔũĲШƣőĲШEċƚƣШŸŉШEŰŊũċŰĬШŔƚШőŸůĲШƣŸШΟЮΥӖЮШÑőĲШ ŸƖƣőШìĲƚƣШĬŸůŔŰċƣĲƚШƣőĲШŰŸƖƣőШ
ŸŉШEŰŊũċŰĬШыĦŸƻĲƖŔŰŊШƣőĲШ ŸƖƣőШEċƚƣЯШ ŸƖƣőШìĲƚƣШċŰĬШòŸƖťƚőŔƖĲШċŰĬШƣőĲШcƨůĤĲƖьШċƚШċШőŸůĲШŉŸƖШ



 

ΞΣ 

é9ШŔŰƻĲƚƣŸƖƚЮШ7ƖŸċĬĲŰŔŰŊШƣőĲШċŰċũǃƚŔƚШƣŸШĦċƓƣƨƖĲШƖĲŊŔŸŰċũШŸǭŔĦĲƚШŸŉШé9ƚШĬŸĲƚШŰŸƣШƚŔŊŰŔǯĦċŰƣũǃШ
ĦőċŰŊĲШƣőĲШǯŰĬŔŰŊƚЮШ 

ÑőĲШĦŸŰĦĲŰƣƖċƣŔŸŰШŸŉШŸƻĲƖƚĲċƚШé9ШŔŰƻĲƚƣŸƖƚШƽŔƣőШċŰШŸǭŔĦĲШƓƖĲƚĲŰĦĲШŔŰШxŸŰĬŸŰШŔƚШƚƣċƖťЯШƽŔƣőШΦΝӖШ
ŸŉШŸǭŔĦĲƚШĤċƚĲĬШŔŰШƣőĲШÖuќƚШĦċƓŔƣċũЮШ 

ÑċĤũĲШΟШ҇Ш?ŔƚƣƖŔĤƨƣŔŸŰШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũШŔŰƻĲƚƣŸƖƚШċĦƖŸƚƚШƣőĲШƖĲŊŔŸŰƚШċŰĬШŰċƣŔŸŰƚШŸŉШƣőĲШÖu 

Region / nation UK HQ investors  
(% investors with UK HQ) 

Overseas HQ investors - any office  
(% investors with HQ outside UK) 

Primary HQ Any Office 

North East 1.1 1.4 0.2 

North West 3.6 4.7 0.5 

Yorkshire and The Humber 1.9 2.6 0.4 

East Midlands 1.0 1.3 0.0 

West Midlands 1.5 1.9 0.3 

East of England 3.8 4.7 1.1 

London 68 71 91 

South East 5.9 7.2 2.5 

South West 1.7 2.3 0.7 

Wales 0.7 1.1 0.1 

Scotland 2.9 3.9 1.3 

Northern Ireland 0.8 1.0 0.3 

Channel Islands & Isle of Man 2.8 3.4 1.4 

Not known 4.4 4.7 3.4 

ÉŸƨƖĦĲаШ ƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

  



 

ΞΤ 

 

Π 



 

ΞΥ 

Π ÑƖĲŰĬƚШċŰĬШƚŔŊŰŔǯĦċŰĦĲШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШ
ƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲů 

fƣШŔƚШċŊċŔŰƚƣШƣőŔƚШĲĦŸŰŸůŔĦЯШƖĲƚĲċƖĦőШċŰĬШŔŰŰŸƻċƣŔŸŰЯШċŰĬШƻĲŰƣƨƖĲШĦċƓŔƣċũШĤċĦťĬƖŸƓШƣőċƣШƚƓŔŰŸƨƣƚШ
ċƖĲШĲůĲƖŊŔŰŊШŉƖŸůШÖuќƚШƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШĦŸůůĲƖĦŔċũŔƚĲШfÂШыŔŰƣĲƖƓƖĲƣĲĬШőĲƖĲШċƚШŔĬĲċƚЯШ
ƣĲĦőŰŸũŸŊŔĲƚШċŰĬШťŰŸƽũĲĬŊĲьШŊĲŰĲƖċƣĲĬШċƣШũĲċƚƣШŔŰШƓċƖƣШƽŔƣőŔŰШƣőĲŔƖШŔŰƚƣŔƣƨƣŔŸŰƚЮШÑőŔƚШƚĲĦƣŔŸŰШ
ĲǂċůŔŰĲƚШťĲǃШƣƖĲŰĬƚШŔŰШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШƚƓŔŰŸƨƣƚШŉƖŸůШÖuШƨŰŔƻĲƖƚŔƣŔĲƚШċŰĬШƣőĲŔƖШƚŔŊŰŔǯĦċŰĦĲШŔŰШ
ĬƖŔƻŔŰŊШƣőĲШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШĬǃŰċůŔƚůШŸŉШƣőĲШÖuШĲĦŸŰŸůǃЮШ 

ÑőĲШůŸƚƣШƖĲĦĲŰƣШƨƓĬċƣĲШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШ
ŔĬĲŰƣŔǯĲĬШΞЯΟΜΤШƨŰŔƕƨĲШƚƓŔŰŸƨƣƚШĲůĲƖŊŔŰŊШŉƖŸůШÖuШƨŰŔƻĲƖƚŔƣŔĲƚЯШŉŸƨŰĬĲĬШĤĲƣƽĲĲŰШΝƚƣШƨŊƨƚƣШ
ΞΜΝΞШċŰĬШΟΝƚƣШsƨũǃШΞΜΞΠШƖĲŊċƖĬũĲƚƚШŸŉШƣőĲŔƖШĲƻĲŰƣƨċũШƚƨĦĦĲƚƚШŸƖШŉċŔũƨƖĲЯШŸƖШŉŸƨŰĬĲĬШƓƖŔŸƖШƣŸШƣőŔƚШ
ĤƨƣШƚƣŔũũШċĦƣŔƻĲШŔŰШΞΜΞΠЮШ§ŉШƣőĲƚĲЯШċũůŸƚƣШΝЯΤΜΜШċƖĲШƚƣŔũũШċĦƣŔƻĲЯШΣΤШőċƻĲШũŔƚƣĲĬШŸŰШċШƚƣŸĦťШ
ĲǂĦőċŰŊĲЯШċŰĬШŸƻĲƖШΞΜΜШőċƻĲШĤĲĲŰШċĦƕƨŔƖĲĬЮШ 

~ŸƚƣШƚƓŔŰŸƨƣƚШőċƻĲШũĲċƚƣШƚŸůĲШŸƖŔŊŔŰƚШŔŰШƣőĲШũŔŉĲШƚĦŔĲŰĦĲƚШċŰĬоŸƖШĲŰŊŔŰĲĲƖŔŰŊШċŰĬШƓőǃƚŔĦċũШ
ƚĦŔĲŰĦĲƚШĬŔƚĦŔƓũŔŰĲƚШƽŔƣőШƨŰŔƻĲƖƚŔƣŔĲƚШы[ŔŊƨƖĲШΝΡьЮШÉƓŔŰŸƨƣƚШċƖĲШĦŸůůĲƖĦŔċũŔƚŔŰŊШfÂШŔŰƣŸШƚĲĦƣŸƖƚШ
ŸŉШƚƣƖċƣĲŊŔĦШŔůƓŸƖƣċŰĦĲШƣŸШƣőĲШÖuЯШŔŰĦũƨĬŔŰŊШƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃЯШőĲċũƣőĦċƖĲШ
ĬĲƻŔĦĲƚЯШ fо~xШċŰĬШŸƣőĲƖШƚŸŉƣƽċƖĲШŔŰĬƨƚƣƖŔĲƚЯШƚĲůŔĦŸŰĬƨĦƣŸƖƚЯШċĬƻċŰĦĲĬШůċŰƨŉċĦƣƨƖŔŰŊЯШ
ůċƣĲƖŔċũƚЯШċŰĬШĤƨƚŔŰĲƚƚШċŰĬШƓƖŸŉĲƚƚŔŸŰċũШƚĲƖƻŔĦĲƚЮШ 

[ŔŊƨƖĲШΝΡШ҇ШfŰƚŔŊőƣƚШŸŰШƣőĲШƣǃƓĲƚШŸŉШƚƓŔŰŸƨƣƚШĤĲŔŰŊШƖĲƓŸƖƣĲĬШƣŸШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШÉƓŔŰŸƨƣШ
ÅĲŊŔƚƣĲƖ 

 
 ŸƣĲаШƚƓŔŰŸƨƣƚШĦċŰШőċƻĲШŸƖŔŊŔŰƚШŔŰШůƨũƣŔƓũĲШĬŔƚĦŔƓũŔŰĲƚбШƣőĲШƚőċƖĲШŸŉШƚƓŔŰŸƨƣƚШƽŔƣőШũŔŰťƚШƣŸШĲċĦőШĬŔƚĦŔƓũŔŰĲШċƖĲШ
ƣőĲƖĲŉŸƖĲШŰŸƣШċĬĬŔƣŔƻĲЮШ 
ÉŸƨƖĦĲаШċƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲь 



 

ΞΦ 

ΠЮΝ ÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƣƖĲŰĬƚ 

ÑőĲШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШƓƖŸĬƨĦĲĬШĤǃШÖuШƨŰŔƻĲƖƚŔƣŔĲƚШċŰŰƨċũũǃШĦċŰШƓƖŸƻŔĬĲШċШƻċũƨċĤũĲШũĲċĬŔŰŊШ
ŔŰĬŔĦċƣŸƖШŸŉШƣőĲШőĲċũƣőШŸŉШƣőĲШƖĲƚĲċƖĦőШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШƓŔƓĲũŔŰĲЯШċũƣőŸƨŊőШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШ
ƨƚĲШƣőŔƚШůĲƣƖŔĦШċƚШƓċƖƣШŸŉШċШƽŔĬĲƖШƚƨŔƣĲШŸŉШůĲƣƖŔĦƚШƣőċƣШĦċƓƣƨƖĲШƣőĲШƻċũƨĲШƓŸƣĲŰƣŔċũШŸƖШƕƨċũŔƣǃШ
ŸŉШƣőĲƚĲШĦŸůƓċŰŔĲƚЮ 

[ŔŊƨƖĲШΝΣШ҇ШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƣƖĲŰĬƚ 

 

ÉŸƨƖĦĲаШċƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲь 

ÑőĲШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШċũũŸƽƚШƨƚШƣŸШŔŰƻĲƚƣŔŊċƣĲШċŰŰƨċũШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƖċƣĲƚШŉƖŸůШΞΜΝΟШ
ŸŰƽċƖĬƚЮШÂƖŔŸƖШƣŸШƣőŔƚЯШƨŰŔƻĲƖƚŔƣŔĲƚШċƖĲШŸŰũǃШƖĲƕƨŔƖĲĬШƣŸШƚƨĤůŔƣШƚƓŔŰŸƨƣƚШƣőċƣШċƖĲШĦƨƖƖĲŰƣũǃШċĦƣŔƻĲШ
ŔŰШƣőĲШƖĲƓŸƖƣŔŰŊШǃĲċƖШыΞΜΞΠьШċŰĬШƽĲШƣőĲƖĲŉŸƖĲШĬŸШŰŸƣШőċƻĲШƣőŸƚĲШƣőċƣШƽĲƖĲШŉŸƨŰĬĲĬШĤƨƣШőċƻĲШ
ƚŔŰĦĲШĦĲċƚĲĬШŸƓĲƖċƣŔŸŰƚШŉŸƖШƽőċƣĲƻĲƖШƖĲċƚŸŰШыĲЮŊЮШĬŔƚƚŸũƨƣŔŸŰШŉŸũũŸƽŔŰŊШċŰШċĦƕƨŔƚŔƣŔŸŰьЮШ 

[ŔŊƨƖĲШΝΣШƚőŸƽƚШƣőċƣШċŰŰƨċũШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŔŰĦƖĲċƚĲĬШƚƣĲċĬŔũǃШŉƖŸůШΝΝΟШƚƓŔŰŸƨƣƚШŉŸƨŰĬĲĬШ
ŔŰШΞΜΝΟШƣŸШΝΣΟШŔŰШΞΜΝΦЮШÉŔŰĦĲШƣőĲŰЯШŔŉШƽĲШĲǂĦũƨĬĲШƣőĲШċƓƓċƖĲŰƣШĲǭĲĦƣШŸŉШƣőĲШ9ŸƻŔĬрΝΦШƓċŰĬĲůŔĦЯШ
ƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШőċƚШĤĲĲŰШũċƖŊĲũǃШǰċƣЯШŸƖШĲƻĲŰШĬĲĦũŔŰĲĬШƚũŔŊőƣũǃЮШfƣШŔƚШĤĲũŔĲƻĲĬШƣőċƣШƚƓŔŰŸƨƣШ
ƓƖŸĬƨĦƣŔŸŰƚШĬƨƖŔŰŊШΞΜΞΝШċŰĬШΞΜΞΞШƽĲƖĲШĤŸŸƚƣĲĬШĬƨĲШƣŸШƣőĲШĲǭĲĦƣƚШŸŉШũŸĦťĬŸƽŰƚШƽőĲƖĲШůƨĦőШ
ƖĲƚĲċƖĦőШċĦƣŔƻŔƣǃШƽċƚШőċũƣĲĬШĬƨĲШƣŸШũċĤŸƖċƣŸƖǃШċŰĬШŸǭŔĦĲШĦũŸƚƨƖĲƚШċũũŸƽŔŰŊШċĦċĬĲůŔĦƚШůŸƖĲШ
ƣŔůĲШƣŸШĬĲƻŸƣĲШƣŸШĲǂƓũŸƖŔŰŊШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШŸƓƓŸƖƣƨŰŔƣŔĲƚЮШ 

ìŔƣőШŸŰũǃШƣƽŸШĬċƣċШƓŸŔŰƣƚШŉŸũũŸƽŔŰŊШƣőĲШƓċŰĬĲůŔĦШƚƓŔťĲЯШŔƣШŔƚШƻĲƖǃШĬŔǭŔĦƨũƣШƣŸШůċťĲШĦŸŰĦƖĲƣĲШ
ċƚƚĲƖƣŔŸŰƚШŸŰШƣőĲШĬŔƖĲĦƣŔŸŰШŸŉШƣőĲШƣƖĲŰĬШŊŸŔŰŊШŉŸƖƽċƖĬЮШfŊŰŸƖŔŰŊШƣőĲШƓċŰĬĲůŔĦШƚƓŔťĲЯШƣőĲШƣƽŸШ
ůŸƚƣШƖĲĦĲŰƣШĬċƣċШƓŸŔŰƣƚШůċǃШƚƨŊŊĲƚƣШƣőċƣШƓƖŸĬƨĦƣŔŸŰШůċǃШĤĲШƚƣċƖƣŔŰŊШƣŸШŉċũũШĤĲũŸƽШƓƖĲр
ƓċŰĬĲůŔĦШũĲƻĲũƚЮШÑőĲШΞΜΞΡШĬċƣċƓŸŔŰƣШŔŰШƣőŔƚШƚĲƖŔĲƚЯШŸŰĦĲШċƻċŔũċĤũĲЯШƽŔũũШĤĲШĦƖƨĦŔċũШƣŸШŔĬĲŰƣŔŉǃШ
ƽőĲƣőĲƖШƣőŔƚШũĲƻĲũũŔŰŊШŸǭШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċƓƓĲċƖƚШƣŸШĤĲШƓĲƖƚŔƚƣŔŰŊЮШШ 

 



 

ΟΜ 

[ŔŊƨƖĲШΝΤШ҇Ш9ŸůƓċƖŔŰŊШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƣƖĲŰĬƚШƽŔƣőШƣƖĲŰĬƚШŔŰШÖuШƻĲŰƣƨƖĲШ
ĦċƓŔƣċũ 

 

ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШ
ĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

[ŔŊƨƖĲШΝΤШƓƖŸƻŔĬĲƚШċШũŸŰŊĲƖрƣĲƖůШƣƖĲŰĬШċŰċũǃƚŔƚШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŉƖŸůШÖuШƨŰŔƻĲƖƚŔƣŔĲƚЯШ
ĦŸůĤŔŰŔŰŊШĬċƣċШŉƖŸůШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШŉƖŸůШΞΜΝΟШŸŰƽċƖĬƚЯШƽŔƣőШĬċƣċШŉƖŸůШƣőĲШcŔŊőĲƖШ
EĬƨĦċƣŔŸŰШ7ƨƚŔŰĲƚƚШċŰĬШ9ŸůůƨŰŔƣǃШfŰƣĲƖċĦƣŔŸŰШыcE79fьШƖĲĦŸƖĬШƽőŔĦőШƓƖŸƻŔĬĲƚШċŰŰƨċũШ
ŔŰŉŸƖůċƣŔŸŰШŸŰШƨŰŔƻĲƖƚŔƣǃрũĲƻĲũШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŊŸŔŰŊШĤċĦťШƣŸШƣőĲШĲċƖũǃШΞΜΜΜƚ8ЮШÑőĲШǯŊƨƖĲШ
ċũƚŸШĦŸůƓċƖĲƚШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƽŔƣőШũŸŰŊШƣĲƖůШƣƖĲŰĬƚШŔŰШƻĲŰƣƨƖĲШĦċƓŔƣċũШŔŰƻĲƚƣůĲŰƣШƚĲĦƨƖĲĬШ
ĤǃШÖuШőĲċĬƕƨċƖƣĲƖĲĬШĦŸůƓċŰŔĲƚШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΜΡрΞΜΞΠЮШ 

ÑőĲШċŰċũǃƚŔƚШƖĲƻĲċũƚШċШŰƨůĤĲƖШŸŉШƚƣƖŔťŔŰŊШŸĤƚĲƖƻċƣŔŸŰƚЮШÑőĲШǯƖƚƣШŔƚШƣőċƣЯШƚŔŰĦĲШƣőĲШĲċƖũǃрΞΜΝΜƚЯШ
ƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШũċƖŊĲũǃШƣƖċĦťƚШƣőĲШƣƖĲŰĬƚШŔŰШĲċƖũǃрƚƣċŊĲШé9ШŔŰƻĲƚƣůĲŰƣШыŔŰĦũƨĬŔŰŊШƓƖĲр
ƚĲĲĬоƚĲĲĬШƚƣċŊĲШŔŰƻĲƚƣůĲŰƣƚьЮШÑőŔƚШŔƚШƓĲƖőċƓƚШƨŰƚƨƖƓƖŔƚŔŰŊШŊŔƻĲŰШƣőċƣШůċŰǃШƚƓŔŰŸƨƣƚШƚĲĲťШƣőŔƚШ
ƣǃƓĲШŸŉШŉƨŰĬŔŰŊШƣŸШƚĲĲĬШċŰĬШŊƖŸƽЮШÂŸƚŔƣŔƻĲШƣƖĲŰĬƚШŔŰШƣőĲШĲċƖũǃШé9ШůċƖťĲƣШċƖĲШũŔťĲũǃШƣŸШĦƖĲċƣĲШċШ
ƓŸƚŔƣŔƻĲШƓƨũũШŉŸƖШŊƖĲċƣĲƖШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰЯШƽőŔũĲШċШĦőċũũĲŰŊŔŰŊШŔŰƻĲƚƣůĲŰƣШůċƖťĲƣШŔƚШũŔťĲũǃШƣŸШ
ĬċůƓĲŰШċĦƣŔƻŔƣǃЮШ 

 
8 The HEBCI record is managed by the UK Higher Education Statistics Agency (part of Jisc) and is an annual collection 
of data on spinouts and many other areas of knowledge exchange between universities and non-academic partners. 
It is a statutory requirement, with all eligible UK universities required to submit data. As such it represents a 
comprehensive and complete, university-level dataset. The Spinout Register now forms part of this collection. 



 

ΟΝ 

ÑőĲШƚĲĦŸŰĬШŸĤƚĲƖƻċƣŔŸŰШŔƚШƣőĲШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲШċŰĬШũĲƻĲũƚШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŔŰШƣőĲШ
ΞΜΜΜƚЮШÑőŔƚШƓĲƖŔŸĬШƽċƚШŸŰĲШƽőĲƖĲШƣőĲƖĲШƽĲƖĲШċШŰƨůĤĲƖШŸŉШŔŰĦĲŰƣŔƻĲƚШƽŔƣőŔŰШƣőĲШƚǃƚƣĲůШƣőċƣШ
ŔůƓũŔĦŔƣũǃШŸƖШĲǂƓũŔĦŔƣũǃШƖĲƽċƖĬĲĬШƣőĲШŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШƓƖŸĬƨĦĲĬЯШƖĲŊċƖĬũĲƚƚШŸŉШƣőĲŔƖШƕƨċũŔƣǃЮШ
]ŔƻĲŰШƣőĲШĲċƚĲШƽŔƣőШƽőŔĦőШċШĦŸůƓċŰǃШĦċŰШĤĲШũĲŊċũũǃШŔŰĦŸƖƓŸƖċƣĲĬШŔŰШƣőĲШÖuЯШċŰĬШċƣШƻĲƖǃШũŔƣƣũĲШ
ĦŸƚƣЯШƓĲŸƓũĲШĤĲũŔĲƻĲШƣőŔƚШũĲĬШƣŸШůċŰǃШƚŸрĦċũũĲĬШћƓċƓĲƖШĦŸůƓċŰŔĲƚќШĤĲŔŰŊШĦƖĲċƣĲĬбШĦŸůƓċŰŔĲƚШ
ƽŔƣőШƻĲƖǃШũŔƣƣũĲШƓŸƣĲŰƣŔċũШƣŸШƨŰũĲċƚőШĲĦŸŰŸůŔĦШƻċũƨĲШċŰĬШŊċŔŰШċŰǃШĦŸůůĲƖĦŔċũШƣƖċĦƣŔŸŰЮШÑőĲШĲċƖũǃШ
ΞΜΝΜƚШƚċƽШƣőĲШƚǃƚƣĲůШĦŸƖƖĲĦƣЯШƽŔƣőШĲůƓőċƚŔƚШŔŰĦƖĲċƚŔŰŊũǃШŉŸĦƨƚĲĬШŸŰШƣőĲШŸƨƣĦŸůĲƚШŸŉШƣőĲƚĲШ
ĦŸůƓċŰŔĲƚШŔŰШƚĲĦƨƖŔŰŊШĲǂƣĲƖŰċũШŔŰƻĲƚƣůĲŰƣШċŰĬШĲůƓũŸǃŔŰŊШƓĲŸƓũĲЮШ 

ΠЮΝЮΝ ÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШũĲƻĲũƚШċĦƖŸƚƚШƣőĲШƖĲŊŔŸŰƚШċŰĬШŰċƣŔŸŰƚШŸŉШƣőĲШÖu 

fŰШƣĲƖůƚШŸŉШċĤƚŸũƨƣĲШŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШĲůĲƖŊŔŰŊШŉƖŸůШÖuШƨŰŔƻĲƖƚŔƣŔĲƚЯШxŸŰĬŸŰШċŰĬШƣőĲШEċƚƣШŸŉШ
EŰŊũċŰĬШƓƖŸĬƨĦĲШƣőĲШőŔŊőĲƚƣШƻŸũƨůĲШŸŉШƚƓŔŰŸƨƣƚШƓĲƖШǃĲċƖЯШƽŔƣőШƣőĲШÉŸƨƣőШEċƚƣШċũƚŸШƓƖŸĬƨĦŔŰŊШ
ƚŔŊŰŔǯĦċŰƣũǃШůŸƖĲШƣőċŰШŸƣőĲƖШƖĲŊŔŸŰƚШы[ŔŊƨƖĲШΝΥьЮШũũШƣőĲƚĲШƖĲŊŔŸŰƚШőċƻĲШƚĲĲŰШũċƖŊĲШŔŰĦƖĲċƚĲƚШŔŰШ
ƣőĲШŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШƓƖŸĬƨĦĲĬШŸƻĲƖШƣőĲШƓċƚƣШΝΜШǃĲċƖƚЮШÑőĲШ ŸƖƣőШìĲƚƣШƖĲŊŔŸŰШŸŉШEŰŊũċŰĬШ
ƚĲĲƚШΝΤШƚƓŔŰŸƨƣƚШƓĲƖШǃĲċƖШĲůĲƖŊĲШŉƖŸůШƣőĲŔƖШƨŰŔƻĲƖƚŔƣŔĲƚЯШƨƓШŉƖŸůШΝΜШƓĲƖШǃĲċƖШċĦƖŸƚƚШƣőĲШƣőƖĲĲШ
ǃĲċƖƚШƓƖŔŸƖШƣŸШƣőĲШ9ŸƻŔĬрΝΦШƓċŰĬĲůŔĦЮШÉĦŸƣũċŰĬШƚĲĲƚШΝΤШƚƓŔŰŸƨƣƚШĲůĲƖŊĲШƓĲƖШǃĲċƖЯШƽŔƣőШŰƨůĤĲƖƚШ
ƖĲũċƣŔƻĲũǃШƚƣċĤũĲШŸƻĲƖШƣŔůĲЮШÑőĲШ ŸƖƣőШEċƚƣЯШòŸƖťƚőŔƖĲШċŰĬШƣőĲШcƨůĤĲƖЯШċŰĬШƣőĲШÉŸƨƣőШìĲƚƣЯШƽőŔũĲШ
ƓƖŸĬƨĦŔŰŊШŉĲƽĲƖШƚƓŔŰŸƨƣƚШŔŰШƣŸƣċũШƣőċŰШũĲċĬŔŰŊШƖĲŊŔŸŰƚЯШőċƻĲШƚĲĲŰШĤŔŊШŔŰĦƖĲċƚĲƚШƣőĲШƚƓŔŰŸƨƣШ
ƓƖŸĬƨĦƣŔŸŰШŸƻĲƖШƣőĲШƓċƚƣШΝΜШǃĲċƖƚЮШ 

[ŔŊƨƖĲШΝΥШ҇Ш ƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦĲĬШŉƖŸůШƨŰŔƻĲƖƚŔƣŔĲƚШĤċƚĲĬШŔŰШĬŔǭĲƖĲŰƣШƖĲŊŔŸŰƚШċŰĬШ
ŰċƣŔŸŰƚШŸŉШƣőĲШÖu 

 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲь 



 

ΟΞ 

ƚШÉĲĦƣŔŸŰШΡЮΞЮΞЯШ[ŔŊƨƖĲШΟΜШƚőŸƽƚЯШůƨĦőШŸŉШƣőĲШƻċƖŔċƣŔŸŰШċĦƖŸƚƚШƖĲŊŔŸŰƚШŔƚШĬƖŔƻĲŰШыΝьШĤǃШƣőĲШ
ƓƖĲƚĲŰĦĲШŸŉШũċƖŊĲЯШƖĲƚĲċƖĦőШŔŰƣĲŰƚŔƻĲШƨŰŔƻĲƖƚŔƣŔĲƚЯШċŰĬШыΞьШŔŰĦƖĲċƚĲĬШƓĲƖŉŸƖůċŰĦĲШŸŉШƚŸůĲШũċƖŊĲƖШ
ƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƓƖŸĬƨĦŔŰŊШůŸƖĲШƚƓŔŰŸƨƣƚШŉŸƖШƣőĲШŊŔƻĲŰШƚĦċũĲШŸŉШƖĲƚĲċƖĦőЮШ 

[ŔŊƨƖĲШΝΦШ҇Ш ƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦĲĬШŉƖŸůШƨŰŔƻĲƖƚŔƣŔĲƚШĤċƚĲĬШŔŰШċƖĲċƚШċŰĬШŰċƣŔŸŰƚШŸŉШ
ƣőĲШÖu 

 

ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲь 

[ŔŊƨƖĲШΝΦШĲǂƓũŸƖĲƚШƣőĲШƖĲŊŔŸŰċũШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƨƚŔŰŊШċШůŸƖĲШĤĲƚƓŸťĲШƚĲƣШŸŉШ
ŊĲŸŊƖċƓőŔĲƚШƣőċƣШůċƓШůŸƖĲШĦũŸƚĲũǃШƣŸШċƖĲċƚШŸŉШƣőĲШĦŸƨŰƣƖǃШƽőĲƖĲШƣőĲƖĲШŔƚШƚƓĲĦŔǯĦШыƚĦŔĲŰĦĲШċŰĬШ
ŔŰŰŸƻċƣŔŸŰьШƓŸũŔĦǃШŔŰƣĲƖĲƚƣШŸƖШƽőĲƖĲШŊƖŸƨƓŔŰŊƚШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚШċƖĲШĦŸůŔŰŊШƣŸŊĲƣőĲƖШƣŸШŔŰƻĲƚƣШƣŔůĲШ
ċŰĬШĲǭŸƖƣШƣŸШƚƣƖĲŰŊƣőĲŰШƣőĲŔƖШƚƓŔŰŸƨƣШĲĦŸƚǃƚƣĲůƚЮШÑőĲШŊĲŸŊƖċƓőŔĲƚШƽĲƖĲШĦŸŰƚƣƖƨĦƣĲĬШĤċƚĲĬШŸŰШ
ċŊŊƖĲŊċƣŔŸŰƚШŸŉШƣőĲШÑƖċƻĲũШƣŸШìŸƖťШ ƖĲċƚШыÑÑì ƚьШŔŰШƽőŔĦőШċШƨŰŔƻĲƖƚŔƣǃШŔƚШĤċƚĲĬ9ЮШÑőĲƚĲШŔŰĦũƨĬĲа 

р ÑőĲШ]ŸũĬĲŰШÑƖŔċŰŊũĲШŸŉШ§ǂŉŸƖĬЯШ9ċůĤƖŔĬŊĲШċŰĬШxŸŰĬŸŰ 
р ÑőĲШÉŸƨƣőШìĲƚƣЯШƽőŔĦőШőċƚЯШċůŸŰŊШŸƣőĲƖШƣőŔŰŊƚЯШƚĲĲŰШƣőĲШĲůĲƖŊĲŰĦĲШċŰĬШũŸŰŊрƣĲƖůШ
ƚƨĦĦĲƚƚШŸŉШÉEÑÉƕƨċƖĲĬШŔŰШƚƨƓƓŸƖƣŔŰŊШƚƓŔŰŸƨƣƚШċŰĬШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШŉƖŸůШƨŰŔƻĲƖƚŔƣŔĲƚШ
ċĦƖŸƚƚШƣőŔƚШƖĲŊŔŸŰ 

 
9 Travel to Work Areas (TTWAs) are geographies of the UK constructed to approximate relatively self-contained labour 
markets. They reflect areas where most people both live and work. Among other things, they provide a valuable tool 
for spatial analyses where location decisions of companies and individuals are important. For a longer discussion on 
TTWAs, see Coombes and ONS (2015). 



 

ΟΟ 

р ~ċŰĦőĲƚƣĲƖЯШÉőĲǭŔĲũĬШċŰĬШxĲĲĬƚЯШƽőŔĦőШőċƚШŔŰШƖĲĦĲŰƣШǃĲċƖƚШƚĲĲŰШĦŸŰĦĲƖƣĲĬШĲǭŸƖƣƚШĤǃШ
ƨŰŔƻĲƖƚŔƣŔĲƚШŸŉШ~ċŰĦőĲƚƣĲƖЯШÉőĲǭŔĲũĬШċŰĬШxĲĲĬƚШƣŸШĦŸůĲШƣŸŊĲƣőĲƖШƽŔƣőШƣőĲШƽŔĬĲƖШ
ĲĦŸƚǃƚƣĲůШƣŸШƚƣƖĲŰŊƣőĲŰШƚƨƓƓŸƖƣШŉŸƖШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШƽŔƣőŔŰШƣőĲШƖĲŊŔŸŰЯШĦƨũůŔŰċƣŔŰŊШ
ƽŔƣőШƣőĲШĦƖĲċƣŔŸŰШŸŉШ ŸƖƣőĲƖŰШ]ƖŔƣƚƣŸŰĲЯШċŰШŔŰƻĲƚƣůĲŰƣШĦŸůƓċŰǃШŔŰƻĲƚƣŔŰŊШŔŰШƚƓŔŰŸƨƣƚШ
ċŰĬШŸƣőĲƖШƚĦŔĲŰĦĲШċŰĬШŔŰŰŸƻċƣŔŸŰрŉŸĦƨƚĲĬШŉƖŸůШƣőĲƚĲШƨŰŔƻĲƖƚŔƣŔĲƚШċŰĬШƣőĲШ ŸƖƣőШŸŉШ
EŰŊũċŰĬ 

р ÑőĲШ~ŔĬũċŰĬƚЯШƽőŔĦőШőċƚШŔŰШƖĲĦĲŰƣШǃĲċƖƚШƚĲĲŰШŔŰĦƖĲċƚŔŰŊШĲǭŸƖƣƚШċĦƖŸƚƚШƣőĲŔƖШƨŰŔƻĲƖƚŔƣŔĲƚШ
ƣŸШĦŸůĲШƣŸŊĲƣőĲƖШƣŸШƚƨƓƓŸƖƣШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШċŰĬШŔŰŰŸƻċƣŔŸŰШƽŔƣőŔŰШƣőĲŔƖШƖĲŊŔŸŰШыŉŸƖШ
ĲǂċůƓũĲШƣőƖŸƨŊőШ~ŔĬũċŰĬƚШfŰŰŸƻċƣŔŸŰьЯШċƣƣƖċĦƣШůŸƖĲШÅѼ?ШŔŰƻĲƚƣůĲŰƣШŔŰƣŸШƣőĲШƖĲŊŔŸŰЯШ
ċŰĬШċƚƚĲůĤũĲШċШŰĲƽШŔŰƻĲƚƣůĲŰƣШĦŸůƓċŰǃЯШ~ŔĬũċŰĬƚШ~ŔŰĬŉŸƖŊĲШƣŸШŔŰƻĲƚƣШŔŰШĦŸůƓċŰŔĲƚШ
ĲůĲƖŊŔŰŊШŉƖŸůШƣőĲШƖĲŊŔŸŰќƚШƨŰŔƻĲƖƚŔƣŔĲƚШċŰĬШƣőĲШ~ŔĬũċŰĬƚШůŸƖĲШƽŔĬĲũǃ 

р ÑőĲШ ŸƖƣőШEċƚƣШыĤċƚĲĬШŸŰШƣőĲШċĬůŔŰŔƚƣƖċƣŔƻĲШfÑxΝШŊĲŸŊƖċƓőǃьЯШƽőŔĦőШőċƚШƚĲĲŰШƣőĲŔƖШ
ƨŰŔƻĲƖƚŔƣŔĲƚШĦŸůĲШƣŸŊĲƣőĲƖШƣŸШŔŰƻĲƚƣШŔŰШƚƨƓƓŸƖƣŔŰŊШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰЯШŔŰĦũƨĬŔŰŊШŰŸƣШ
ũĲċƚƣШƣőƖŸƨŊőШƣőĲШĲǭŸƖƣƚШŸŉШƣőĲШƨŰŔƻĲƖƚŔƣŔĲƚШŸŉШ?ƨƖőċůЯШ ĲƽĦċƚƣũĲЯШ ŸƖƣőƨůĤƖŔċШ
ÉƨŰĬĲƖũċŰĬЯШÑĲĲƚƚŔĬĲШċŰĬШòŸƖťШƣŸШƚĲĲĬШċŰĬШĬĲƻĲũŸƓШ ŸƖƣőĲƖŰШ ĦĦĲũĲƖċƣŸƖ 

р ÑőĲШŰċƣŔŸŰƚШŸŉШÉĦŸƣũċŰĬЯШìċũĲƚШċŰĬШ ŸƖƣőĲƖŰШfƖĲũċŰĬШċƖĲШůċŔŰƣċŔŰĲĬШċƚШĬŔƚƣŔŰĦƣШ
ŊĲŸŊƖċƓőŔĲƚШŊŔƻĲŰШƣőĲШĬĲƻŸũƻĲĬШŰċƣƨƖĲШŸŉШůƨĦőШŸŉШƣőŔƚШƓŸũŔĦǃШċƖĲċ 

?ŔƻŔŰŊШĤĲũŸƽШƣőĲШũċƖŊĲШEŰŊũŔƚőШƖĲŊŔŸŰƚШƣŸШĲǂƓũŸƖĲШůŸƖĲШƓŸũŔĦǃрŉŸĦƨƚĲĬШŊĲŸŊƖċƓőŔĲƚШƚőŸƽƚШƣőĲШ
ĬŸůŔŰċŰĦĲШŸŉШƣőĲШ]ŸũĬĲŰШÑƖŔċŰŊũĲШƽŔƣőŔŰШƣőĲШ]ƖĲċƣĲƖШÉŸƨƣőШEċƚƣШŔŰШĬƖŔƻŔŰŊШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰЮШfƣШ
ċũƚŸШƚőŸƽƚШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШƣőĲШĲůĲƖŊŔŰŊШĦũƨƚƣĲƖШŸŉШ~ċŰĦőĲƚƣĲƖЯШxĲĲĬƚШċŰĬШÉőĲǭŔĲũĬШŉŸƖШƣőĲШ
 ŸƖƣőШìĲƚƣШċŰĬШòŸƖťƚőŔƖĲШċŰĬШƣőĲШcƨůĤĲƖЯШċũƣőŸƨŊőШƨŰŔƻĲƖƚŔƣŔĲƚШĤċƚĲĬШŸƨƣƚŔĬĲШƣőŔƚШċƖĲċШыƽőŔĦőШ
ŔŰĦũƨĬĲШĤŸƣőШƣőĲШƨŰŔƻĲƖƚŔƣŔĲƚШŸŉШòŸƖťШċŰĬШxŔƻĲƖƓŸŸũьШőċƻĲШƚĲĲŰШċШĬŸƨĤũŔŰŊШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШ
ŸƻĲƖШƣőĲШƓċƚƣШΝΜШǃĲċƖƚЮШ 

ΠЮΝЮΞ ÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШĤǃШŔŰĬƨƚƣƖŔċũШƚĲĦƣŸƖШċŰĬШůċƖťĲƣШƻĲƖƣŔĦċũ 

ÉƓŔŰŸƨƣƚШĦŸůůĲƖĦŔċũŔƚĲШfÂШŔŰƣŸШƚƓĲĦŔǯĦШƚĲĦƣŸƖƚЯШƽŔƣőШċůĤŔƣŔŸŰƚШƣŸШĬĲũŔƻĲƖШŔŰŰŸƻċƣŔŸŰƚШƣőċƣШ
ĦƖĲċƣĲШƚŸĦŔŸрĲĦŸŰŸůŔĦШƻċũƨĲЮШ9ŸůůĲƖĦŔċũŔƚċƣŔŸŰШƓċƣőƽċǃƚШŉƖŸůШŔĬĲċШƣŸШŔŰŰŸƻċƣŔŸŰШƣőƖŸƨŊőШ
ƚƓŔŰŸƨƣƚШĬŔǭĲƖƚШŉŸƖШĬŔǭĲƖĲŰƣШƣǃƓĲƚШŸŉШƣĲĦőŰŸũŸŊŔĲƚШċŰĬШƚĲĦƣŸƖƚШŸŉШċƓƓũŔĦċƣŔŸŰШы~ċŔŰĲШѼШ
ÉĲĲŊŸƓċƨũЯШΞΜΝΣбШÖũƖŔĦőƚĲŰЯШΞΜΝΦьЮШÑőĲШŔůƓŸƖƣċŰĦĲШŸŉШƚĲĦƣŸƖċũШĬŔǭĲƖĲŰĦĲƚШƽĲƖĲШƖĲĦŸŊŰŔƚĲĬШŔŰШ
ƣőĲШÑƖċĦĲǃрìŔũũŔċůƚŸŰШÅĲƻŔĲƽШŸŉШÖŰŔƻĲƖƚŔƣǃШÉƓŔŰŸƨƣƚШŉŸƖШc~ШÑƖĲċƚƨƖǃШċŰĬШ?ÉfÑШыÑƖċĦĲǃШѼШ
ìŔũũŔċůƚŸŰЯШΞΜΞΟьЯШƽőŔĦőШĬŔƚƣŔŰŊƨŔƚőĲĬШĤĲƣƽĲĲŰШũŔŉĲШƚĦŔĲŰĦĲƚЯШĲŰŊŔŰĲĲƖŔŰŊЯШċŰĬШƚŸŉƣƽċƖĲЮШ 

ÑőĲШƚĲĦƣŸƖċũШċŰċũǃƚĲƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőŔƚШƖĲƓŸƖƣШċƖĲШĤċƚĲĬШŸŰШƣőĲШŔŰĬƨƚƣƖŔċũШƚĲĦƣŸƖШĦũċƚƚŔǯĦċƣŔŸŰƚШ
ĬĲƻĲũŸƓĲĬШĤǃШÂŔƣĦő7ŸŸťЮШÑőĲƚĲШƽĲƖĲШĬĲƻĲũŸƓĲĬШƣŸШƓƖŸƻŔĬĲШůŸƖĲШůĲċŰŔŰŊŉƨũШŔŰƚŔŊőƣƚШŸŰШƣőĲШ
ĤƨƚŔŰĲƚƚШċĦƣŔƻŔƣŔĲƚШŸŉШĦŸůƓċŰŔĲƚШŉŸƖШŔŰƻĲƚƣŸƖƚШƣőċŰШƣőĲШůƨĦőШůŸƖĲШƽŔĬĲƚƓƖĲċĬШÉƣċŰĬċƖĬШ
fŰĬƨƚƣƖŔċũШ9ũċƚƚŔǯĦċƣŔŸŰШыÉf9ьШĦŸĬĲƚЮШÑőĲǃШċƖĲШĦƨƚƣŸůШĬĲƻĲũŸƓĲĬШĤƨƣШċƖĲШŔŰǰƨĲŰĦĲĬШŰŸƣШũĲċƚƣШĤǃШ
ƣőĲШ]ũŸĤċũШfŰĬƨƚƣƖǃШ9ũċƚƚŔǯĦċƣŔŸŰШÉƣċŰĬċƖĬЮШÉf9ШĦŸĬĲƚЯШƽőŔũĲШċƻċŔũċĤũĲШŉŸƖШċũũШÖuШƖĲŊŔƚƣĲƖĲĬШ
ĦŸůƓċŰŔĲƚЯШċƖĲШƖŸƨƣĲĬШŔŰШũĲŊċĦǃШŔŰĬƨƚƣƖŔċũШĦċƣĲŊŸƖŔĲƚШċŰĬШũċƖŊĲũǃШŉċŔũШƣŸШĦċƓƣƨƖĲШƣőĲШƣǃƓĲƚШŸŉШ
ĲĦŸŰŸůŔĦШċĦƣŔƻŔƣŔĲƚШċŰĬШŉŸĦƨƚШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШƣőċƣШċƖĲШƣǃƓŔĦċũũǃШĦŸůůĲƖĦŔċũŔƚŔŰŊШŔĬĲċƚШ
ċŰĬШƣĲĦőŰŸũŸŊŔĲƚШċƣШŸƖШŰĲċƖШƣőĲШƣĲĦőŰŸũŸŊŔĦċũШŉƖŸŰƣŔĲƖШċŰĬоŸƖШċƖĲШƽŸƖťŔŰŊШƽŔƣőŔŰШŰċƚĦĲŰƣШ
ŔŰĬƨƚƣƖŔĲƚШыÅŸƨƓċťŔċШѼШÖũƖŔĦőƚĲŰЯШΞΜΞΡбШÖũƖŔĦőƚĲŰШѼШ~ŔũũĲƖЯШΞΜΞΡьЮШ 

ÉƓŔŰŸƨƣƚШŸƓĲƖċƣŔŰŊШŔŰШƣőĲШƓőċƖůċĦĲƨƣŔĦċũШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃШċƖĲШĤǃШŉċƖШƣőĲШůŸƚƣШĦŸůůŸŰШŔŰШƣőĲШ
ÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыΞΦЮΝӖьШы[ŔŊƨƖĲШΞΜьЮШ§ƣőĲƖШũŔŉĲШƚĦŔĲŰĦĲрƖĲũċƣĲĬШƚĲĦƣŸƖƚШċũƚŸШƖĲƓƖĲƚĲŰƣШċШũċƖŊĲШ
ƚőċƖĲШŸŉШƣőĲШƚƓŔŰŸƨƣШƓŸƓƨũċƣŔŸŰШыĦŸƻĲƖŔŰŊШőĲċũƣőĦċƖĲШĬĲƻŔĦĲƚШыΝΜЮΜӖьЯШőĲċũƣőĦċƖĲШƣĲĦőŰŸũŸŊǃШ



 

ΟΠ 

ƚǃƚƣĲůƚШыΡЮΝӖьШċŰĬШőĲċũƣőĦċƖĲШƚĲƖƻŔĦĲƚШыΠЮΠӖьЮШÑőĲƖĲШċƖĲШċũƚŸШĦŸŰƚŔĬĲƖċĤũĲШƚőċƖĲƚШŸŉШƚƓŔŰŸƨƣƚШ
ŸƓĲƖċƣŔŰŊШŔŰШƚƣƖċƣĲŊŔĦċũũǃШŔůƓŸƖƣċŰƣШƚĲĦƣŸƖƚШŉŸƖШƣőĲШÖuЯШŉŸƖШŔŰƚƣċŰĦĲаШƚŸŉƣƽċƖĲШыΝΠЮΤӖьбШfÑШ
őċƖĬƽċƖĲШыΤЮΠӖьбШċŰĬШůċƣĲƖŔċũƚЯШĦőĲůŔĦċũƚШċŰĬШŊċƚĲƚШƚĲĦƣŸƖƚШыΡЮΝӖьЮШĬĬŔƣŔŸŰċũũǃЯШċũůŸƚƣШΥӖШŸŉШ
ƚƓŔŰŸƨƣƚШƽĲƖĲШŸƓĲƖċƣŔŰŊШŔŰШĤƨƚŔŰĲƚƚЯШĦŸŰƚƨůĲƖШċŰĬШƓƖŸŉĲƚƚŔŸŰċũШƚĲƖƻŔĦĲƚбШċШĦċƣĲŊŸƖǃШĤƖŸċĬũǃШ
ċũŔŊŰĲĬШƣŸШƣőĲШĤƨƚŔŰĲƚƚШċŰĬШƓƖŸŉĲƚƚŔŸŰċũШƚĲƖƻŔĦĲƚШƚĲĦƣŸƖШƓƖŔŸƖŔƣŔƚĲĬШŔŰШƣőĲШÖuќƚШƖĲĦĲŰƣШfŰĬƨƚƣƖŔċũШ
ÉƣƖċƣĲŊǃШы[ŔŊƨƖĲШΟьЮШ 

[ŔŊƨƖĲШΞΜШ҇ШÉőċƖĲШŸŉШƚƓŔŰŸƨƣƚШŸƓĲƖċƣŔŰŊШŔŰШĲċĦőШŔŰĬƨƚƣƖǃ 

 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШ
ĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

ÑőĲШŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШŸƓĲƖċƣŔŰŊШŔŰШƣőĲШƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃШƚĲĦƣŸƖШŔŰĦƖĲċƚĲĬШ
ƚŔŊŰŔǯĦċŰƣũǃШĤĲƣƽĲĲŰШΞΜΝΟрΞΜΝΥШċŰĬШΞΜΝΦрΞΜΞΠШы[ŔŊƨƖĲШΞΝьЯШŉƖŸůШΝΠΟШĦŸůƓċŰŔĲƚШĤĲŔŰŊШŉŸƨŰĬĲĬШ
ŔŰШƣőĲШĲċƖũŔĲƖШƓĲƖŔŸĬШƣŸШΞΞΞШĦŸůƓċŰŔĲƚШĲƚƣċĤũŔƚőĲĬШŔŰШƣőĲШůŸƖĲШƖĲĦĲŰƣШƓĲƖŔŸĬЮШ§ƣőĲƖШƚĲĦƣŸƖƚШ
ƚĲĲŔŰŊШċШŢƨůƓШŔŰШƣőĲШŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШĤĲŔŰŊШŉŸƨŰĬĲĬШŔŰĦũƨĬĲШŔŰĬƨƚƣƖŔċũШĲƕƨŔƓůĲŰƣШċŰĬШ
ƓƖŸĬƨĦƣƚбШĤƨƚŔŰĲƚƚЯШĦŸŰƚƨůĲƖШċŰĬШƓƖŸŉĲƚƚŔŸŰċũШƚĲƖƻŔĦĲƚбШċŰĬШőĲċũƣőĦċƖĲШƚĲƖƻŔĦĲƚЮШÑőĲШ
ŰƨůĤĲƖƚШĲŰƣĲƖŔŰŊШƣőĲШƚŸŉƣƽċƖĲШƚĲĦƣŸƖШőċƻĲШŔŰĦƖĲċƚĲĬШƚũŔŊőƣũǃШыŉƖŸůШΥΡШŔŰШƣőĲШĲċƖũŔĲƖШƓĲƖŔŸĬШƣŸШ
ΝΜΜШŔŰШĤĲƣƽĲĲŰШΞΜΝΦрΞΜΞΠьЯШƽőŔũĲШƣőĲШŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШŉŸƨŰĬĲĬШŔŰШƣőĲШőĲċũƣőĦċƖĲШĬĲƻŔĦĲШ
ƚƓċĦĲШőċƻĲШƖĲůċŔŰĲĬШƖĲũċƣŔƻĲũǃШƚƣċĤũĲЮ 



 

ΟΡ 

[ŔŊƨƖĲШΞΝШ҇Ш ƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШŸƓĲƖċƣŔŰŊШŔŰШĬŔǭĲƖĲŰƣШŔŰĬƨƚƣƖŔĲƚШŉŸƨŰĬĲĬШŔŰШƣƽŸШƓĲƖŔŸĬƚЯШ
ΞΜΝΟрΞΜΝΥШċŰĬШΞΜΝΦрΞΜΞΠ 

 
ÉċůƓũĲаШÉƓŔŰŸƨƣƚШƖĲƓŸƖƣĲĬШƣŸШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШƖĲũĲċƚĲьШċŰĬШŔĬĲŰƣŔǯċĤũĲШŔŰШÂŔƣĦő7ŸŸťШ 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШ
ĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

ШůċŢŸƖШĦőċũũĲŰŊĲШƽŔƣőШċŰċũǃƚĲƚШŸŉШŔŰĬƨƚƣƖŔċũШƚĲĦƣŸƖƚШŔƚШƣőċƣШŔƣШĦċŰШĤĲШĬŔǭŔĦƨũƣШƣŸШĬƖċƽШ
ċƓƓƖŸƓƖŔċƣĲШĤŸƨŰĬċƖŔĲƚШċƖŸƨŰĬШċШƚĲĦƣŸƖЯШƽŔƣőШĦŸůƓċŰŔĲƚШƣǃƓŔĦċũũǃШƓċƖƣШŸŉШƻċũƨĲШĦőċŔŰƚШƣőċƣШ
ĤƨŔũĬШŸŰШĲċĦőШŸƣőĲƖќƚШƓƖŸĬƨĦƣƚШƣŸШĬĲũŔƻĲƖШċШǯŰċũШŊŸŸĬШŸƖШƚĲƖƻŔĦĲШƣŸШƣőĲШĲŰĬШƨƚĲƖЮШÑŸШĲǂƓũŸƖĲШƣőŔƚШŔŰШ
ċШĤŔƣШůŸƖĲШĬĲƣċŔũЯШƣőĲШƖĲƓŸƖƣШċũƚŸШũĲƻĲƖċŊĲƚШÂŔƣĦő7ŸŸťќƚШůċƖťĲƣШƻĲƖƣŔĦċũƚШƣŸШĲǂƓũŸƖĲШƣőĲШŉŸĦƨƚШŸŉШ
ċШƚƓŔŰŸƨƣќƚШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШĲǭŸƖƣƚЮШÂŔƣĦő7ŸŸťШőċƚШĦƖĲċƣĲĬШċŰĬШĦƨƖċƣĲĬШċШƖċŰŊĲШŸŉШƻĲƖƣŔĦċũƚШ
ƣőċƣШċƖĲШĬĲƚŔŊŰĲĬШƣŸШĦƨƣШċĦƖŸƚƚШŔŰĬƨƚƣƖŔĲƚШċŰĬШċŔůШƣŸШĬĲǯŰĲШċШĦŸůůŸŰШƚƓċĦĲШŸŉШċĦƣŔƻŔƣǃШƣőċƣШ
ůŸƖĲШƣƖċĬŔƣŔŸŰċũШŔŰĬƨƚƣƖǃрĤċƚĲĬШċƓƓƖŸċĦőĲƚШƽŸƨũĬШƚƣƖƨŊŊũĲШƣŸШĤƖŔŰŊШƣŸŊĲƣőĲƖЯШŉŸƖШĲǂċůƓũĲШ
ĬƻċŰĦĲĬШ~ċŰƨŉċĦƣƨƖŔŰŊЯШ ŊƖŔĦƨũƣƨƖċũШƣĲĦőŰŸũŸŊŔĲƚШы ŊÑĲĦőьЯШ fо~xЯШ?ŔŊŔƣċũШcĲċũƣőЯШ9ũŔůċƣĲШ
ÑĲĦőШĲƣĦЮШ§ŰĲЮŔůƓŸƖƣċŰƣЮĦċƻĲċƣЮőĲƖĲЮŔƚЮƣőċƣеЮƽőŔũĲЮċũũЮĦŸůƓċŰŔĲƚЮŔŰЮÂŔƣĦő7ŸŸťЮċƖĲЮċũũŸĦċƣĲĬЮƣŸЮ
ŸŰĲЮŸƖЮůŸƖĲЮŔŰĬƨƚƣƖŔċũЮƚĲĦƣŸƖƚеЮŰŸƣЮċũũЮĦŸůƓċŰŔĲƚЮċƖĲЮċũũŸĦċƣĲĬЮċЮůċƖťĲƣЮƻĲƖƣŔĦċũдЮÑőĲƚĲЮċƖĲЮ
ůŸƖĲЮƚĲũĲĦƣŔƻĲũǃЮĦƨƖċƣĲĬд 



 

ΟΣ 

[ŔŊƨƖĲШΞΞШ҇Ш ƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШŸƓĲƖċƣŔŰŊШŔŰШĬŔǭĲƖĲŰƣШůċƖťĲƣШƻĲƖƣŔĦċũƚШŉŸƨŰĬĲĬШŔŰШƣƽŸШ
ƓĲƖŔŸĬƚЯШΞΜΝΟрΞΜΝΥШċŰĬШΞΜΝΦрΞΜΞΠ 

 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШ
ĬċƣċШŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

[ŔŊƨƖĲШΞΞШƓƖĲƚĲŰƣƚШƣőĲШƚĦċũĲШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƽŔƣőŔŰШĲċĦőШƻĲƖƣŔĦċũШċĦƖŸƚƚШƣƽŸШƣŔůĲШƓĲƖŔŸĬƚШ
ыΞΜΝΟрΞΜΝΥШċŰĬШΞΜΝΦрΞΜΞΠьЮШfƣШƚőŸƽƚШƣőċƣШƚƓŔŰŸƨƣƚШĲŰƣĲƖŔŰŊШƣőĲШxŔŉĲШÉĦŔĲŰĦĲƚШƻĲƖƣŔĦċũШŔŰĦƖĲċƚĲĬШ
ƚŔŊŰŔǯĦċŰƣũǃШŉƖŸůШΞΞΝШƚƓŔŰŸƨƣƚШŔŰШƣőĲШĲċƖũŔĲƖШΣрǃĲċƖШƓĲƖŔŸĬШƣŸШΟΝΦШŔŰШƣőĲШůŸƖĲШƖĲĦĲŰƣШΣрǃĲċƖШ
ƓĲƖŔŸĬЮШÑőĲШĲůĲƖŊĲŰĦĲШŸŉШcĲċũƣőÑĲĦőШƚƓŔŰŸƨƣƚШŔŰĦƖĲċƚĲĬШŉƖŸůШΝΜΤШƣŸШΝΡΝЯШƽőŔũĲШƣőŸƚĲШĲŰƣĲƖŔŰŊШ
ƣőĲШ9ũĲċŰÑĲĦőШċŰĬШ9ũŔůċƣĲÑĲĦőШƻĲƖƣŔĦċũШŔŰĦƖĲċƚĲĬШŉƖŸůШΤΞШƣŸШΝΞΡЮШ 

ÂĲƖőċƓƚШƨŰƚƨƖƓƖŔƚŔŰŊũǃШŊŔƻĲŰШƣőĲШƖċƓŔĬШŊƖŸƽƣőШŔŰШ fо~xЯШƣőĲШŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШĲŰƣĲƖŔŰŊШƣőŔƚШ
ƻĲƖƣŔĦċũШŔŰĦƖĲċƚĲĬШŉƖŸůШΣΠШĤĲƣƽĲĲŰШΞΜΝΟрΞΜΝΥШƣŸШΝΝΝШĤĲƣƽĲĲŰШΞΜΝΦрΞΜΞΠЮШÂŔƣĦő7ŸŸťШĬĲǯŰĲƚШ
ƣőŔƚШƻĲƖƣŔĦċũШċƚШŔŰĦũƨĬŔŰŊШĦŸůƓċŰŔĲƚШĬĲƻĲũŸƓŔŰŊШƣĲĦőŰŸũŸŊŔĲƚШƣőċƣШĲŰċĤũĲШĦŸůƓƨƣĲƖƚШƣŸШ
ċƨƣŸŰŸůŸƨƚũǃШũĲċƖŰЯШĬĲĬƨĦĲШċŰĬШċĦƣЯШƣőƖŸƨŊőШƣőĲШƨƣŔũŔƚċƣŔŸŰШŸŉШũċƖŊĲШĬċƣċƚĲƣƚЯШŔЮĲЮШŔƣШŉŸĦƨƚĲƚШ
ůŸƖĲШŸŰШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШ fо~xШƣĲĦőŰŸũŸŊŔĲƚШċŰĬШƣŸŸũƚШƖċƣőĲƖШƣőċŰШƚƓĲĦŔǯĦШċƓƓũŔĦċƣŔŸŰƚШŸŉШ
ƣőĲƚĲШƣŸŸũƚШƣŸШċƓƓũŔĦċƣŔŸŰƚШċƖĲċƚШыĲЮŊЮШĲĬƨĦċƣŔŸŰЯШőĲċũƣőЯШǯŰċŰĦĲШĲƣĦЮьЮШ 

§ƣőĲƖШƻĲƖƣŔĦċũƚШƽŔƣőШƖĲũċƣŔƻĲũǃШũċƖŊĲШŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШĬƨƖŔŰŊШΞΜΝΦрΞΜΞΠШŔŰĦũƨĬĲШ
ůċŰƨŉċĦƣƨƖŔŰŊШыΥΥШƚƓŔŰŸƨƣƚьШċŰĬЯШƣŸШċШũĲƚƚĲƖШĲǂƣĲŰƣЯШċĬƻċŰĦĲĬШůċŰƨŉċĦƣƨƖŔŰŊШыΞΣШĦŸůƓċŰŔĲƚьбШ
x§c ÉШċŰĬШƽĲũũŰĲƚƚШĦŸůƓċŰŔĲƚ10ШыΡΡШƚƓŔŰŸƨƣƚьбШċŰĬШƚŸŉƣƽċƖĲрċƚрċрƚĲƖƻŔĦĲШыÉċċƚьШыΡΝШ
ĦŸůƓċŰŔĲƚьЮШ7ĲǃŸŰĬШƣőĲƚĲШċƖĲċƚЯШŢƨƚƣШΦШƚƓŔŰŸƨƣƚШƽĲƖĲШŉŸƨŰĬĲĬШĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬШċŰĬШŸƓĲƖċƣŔŰŊШ

 
10 LOHAS (Lifestyles of Health and Sustainability) is defined as companies providing consumer products or services 
focused on health, the environment, green technology, social justice, personal development, and sustainable living 



 

ΟΤ 

ŔŰШ9ǃĤĲƖƚĲĦƨƖŔƣǃЯШΥШŔŰШÅŸĤŸƣŔĦƚШċŰĬШ?ƖŸŰĲƚЯШċŰĬШΤШŔŰШ[ŔŰÑĲĦőШċŰĬШĦƖǃƓƣŸĦƨƖƖĲŰĦǃаШċũũШŔůƓŸƖƣċŰƣШ
ċƖĲċƚШŸŉШƣőĲШÖuќƚШfŰĬƨƚƣƖŔċũШÉƣƖċƣĲŊǃЮШ 

ΠЮΞ ÑőĲШƚŔŊŰŔǯĦċŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŉŸƖШƣőĲШÖu 

ÅĲĦĲŰƣШƚƣƨĬŔĲƚШĤǃШÖ9f11ШƚőŸƽĲĬШƣőċƣШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЯШƽőŔũĲШċШůŔŰŸƖŔƣǃШċĦƣŔƻŔƣǃШŉŸƖШ
ċĦċĬĲůŔĦƚЯШƓũċǃШċŰШŔůƓŸƖƣċŰƣШċŰĬШƚŔŊŰŔǯĦċŰƣШƖŸũĲШŔŰШĬƖŔƻŔŰŊШŔŰŰŸƻċƣŔƻĲЯШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣŔĲƚШ
ŔŰШƚƣƖċƣĲŊŔĦċũũǃШŔůƓŸƖƣċŰƣШƚĲĦƣŸƖƚШŸŉШƣőĲШŰċƣŔŸŰќƚШĲĦŸŰŸůǃЮШÑőĲŔƖШƚŔŊŰŔǯĦċŰĦĲШŉŸƖШƣőĲШÖuШŔŰШ
ĲŰċĤũŔŰŊШƚĦŔĲŰĦĲШċŰĬШŔŰŰŸƻċƣŔŸŰрũĲĬШĲĦŸŰŸůŔĦШŊƖŸƽƣőШőċƚШƚĲĲŰШƣőĲůШƣċťĲШċŰШŔŰĦƖĲċƚŔŰŊũǃШ
ƓŔƻŸƣċũШƖŸũĲШŔŰШÖuШŊŸƻĲƖŰůĲŰƣШċƓƓƖŸċĦőĲƚШċŰĬШƓŸũŔĦŔĲƚШƣŸШĬƖŔƻŔŰŊШŔŰŰŸƻċƣŔŸŰрũĲĬШŊƖŸƽƣőЮШ 

ÑőŔƚШƚĲĦƣŔŸŰШũċƖŊĲũǃШƖĲƓũŔĦċƣĲƚШƣőĲШċŰċũǃƚŔƚШĤǃШÖũƖŔĦőƚĲŰШċŰĬШ~ŔũũĲƖШыΞΜΞΡьШĲǂċůŔŰŔŰŊШƣőĲШ
ƚŔŊŰŔǯĦċŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŉŸƖШƣőĲШŰċƣŔŸŰќƚШŔŰŰŸƻċƣŔŸŰШċŊĲŰĬċШƨƚŔŰŊШƣőĲШũċƣĲƚƣШƖĲũĲċƚĲШŸŉШ
ƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡь12Ю 

ΠЮΞЮΝ fĬĲŰƣŔŉǃŔŰŊШċŰШċƓƓƖŸƓƖŔċƣĲШĦŸƨŰƣĲƖŉċĦƣƨċũ 

fŰШŔŰƻĲƚƣŔŊċƣŔŰŊШƣőĲШƚŔŊŰŔǯĦċŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŉŸƖШƣőĲШÖuќƚШŔŰŰŸƻċƣŔŸŰШċŊĲŰĬċЯШƽĲШůƨƚƣШ
ǯƖƚƣШƖĲĦŸŊŰŔƚĲШƣőċƣШƣőĲƚĲШĦŸůƓċŰŔĲƚШċƖĲШƻĲƖǃШĬŔǭĲƖĲŰƣШŉƖŸůШƣőĲШċƻĲƖċŊĲШŰĲƽШĤƨƚŔŰĲƚƚШƚĲƣШƨƓШƣŸШ
ƚĲũũШŊŸŸĬƚШċŰĬШƚĲƖƻŔĦĲƚШŔŰƣŸШƣőĲШĲĦŸŰŸůǃЮШÖŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШċƖĲШƣǃƓŔĦċũũǃШƚĲƣШƨƓШƣŸШ
ĦŸůůĲƖĦŔċũŔƚĲШŰŸƻĲũШŔĬĲċƚШċŰĬШƣĲĦőŰŸũŸŊŔĲƚШĲůĲƖŊŔŰŊШċƣШƣőĲШŉƖŸŰƣŔĲƖƚШŸŉШťŰŸƽũĲĬŊĲЮШ~ċŰǃШċƖĲШ
ŉŸĦƨƚĲĬШŸŰШĦŸůůĲƖĦŔċũŔƚŔŰŊШƽőċƣШőċƚШĤĲĲŰШƖĲŉĲƖƖĲĬШƣŸШċƚШћƣŸƨŊőШƣĲĦőќШŸƖШћĬĲĲƓШƣĲĦőќЮШÑőĲШƣĲƖůШ
ћƣŸƨŊőШƣĲĦőќШŔƚШƨƚĲĬШĤǃШƣőĲШ~fÑШEŰŊŔŰĲШƣŸШƖĲŉĲƖШƣŸШƣƖċŰƚŉŸƖůċƣŔŸŰċũШƣĲĦőŰŸũŸŊǃШƣőċƣШƚŸũƻĲƚШƣőĲШ
ƽŸƖũĬќƚШůŸƚƣШŔůƓŸƖƣċŰƣШĦőċũũĲŰŊĲƚШƣőƖŸƨŊőШƣőĲШĦŸŰƻĲƖŊĲŰĦĲШŸŉШĤƖĲċťƣőƖŸƨŊőШƚĦŔĲŰĦĲЯШ
ĲŰŊŔŰĲĲƖŔŰŊШƚĦŔĲŰĦĲЯШĲŰŊŔŰĲĲƖŔŰŊШċŰĬШĲŰƣƖĲƓƖĲŰĲƨƖƚőŔƓ13ЮШÑőĲШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰШŢŸƨƖŰĲǃШŉŸƖШ
ƣŸƨŊőШƣĲĦőШоШĬĲĲƓШƣĲĦőШŔƚШŸŰĲШƣőċƣШŔƚШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШƚŔŊŰŔǯĦċŰƣШƨŰĦĲƖƣċŔŰƣŔĲƚШċŰĬШƖŔƚťƚШŔŰШůċŰǃШ
ċƖĲċƚЯШŰŸƣċĤũǃШŔŰШůċƖťĲƣƚШċŰĬШƣőĲШƣĲĦőŰŸũŸŊǃШŔƣƚĲũŉШċŰĬШŔƣƚШċĤŔũŔƣǃШƣŸШĬĲƻĲũŸƓШŔŰƣŸШƻŔċĤũĲШ
ċƓƓũŔĦċƣŔŸŰƚЯШċƚШƽĲũũШċƚШŔŰШċƖĲċƚШƚƨĦőШċƚШƖĲŊƨũċƣŔŸŰШċŰĬШŔŰШƚĦċũŔŰŊШыŔŰĦũƨĬŔŰŊШŔŰШƓƖŸĬƨĦƣŔŸŰьЮШfƣШŔƚШ
ċũƚŸШċШŢŸƨƖŰĲǃШƣőċƣШŔƚШƣǃƓŔĦċũũǃШůƨĦőШůŸƖĲШĦċƓŔƣċũШŔŰƣĲŰƚŔƻĲШƣőċŰШŉŸƖШŸƣőĲƖШƚƣċƖƣрƨƓƚ14ЮШÉƓŔŰŸƨƣƚШ
ĦŸůůĲƖĦŔċũŔƚŔŰŊШƣŸƨŊőШƣĲĦőШоШĬĲĲƓШƣĲĦőШƣǃƓŔĦċũũǃШƖĲƕƨŔƖĲШƚŔŊŰŔǯĦċŰƣШċŰĬШƚƨƚƣċŔŰĲĬШŔŰƻĲƚƣůĲŰƣШ
ŸƻĲƖШċШŰƨůĤĲƖШŸŉШǃĲċƖƚШċŰĬШůċǃШƖĲƕƨŔƖĲШĬŔǭĲƖĲŰƣШĤƨƚŔŰĲƚƚШůŸĬĲũƚШċŰĬШċĦĦĲƚƚШƣŸШĲŰċĤũŔŰŊШ
ƚƨƓƓŸƖƣШċŰĬШŔŰŉƖċƚƣƖƨĦƣƨƖĲШŉŸƖШƓƖŸŊƖĲƚƚШƣŸШĤĲШůċĬĲЮШ 

]ŔƻĲŰШƣőċƣШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШċƖĲШŰŸƣШƣőĲШƣǃƓŔĦċũШĤƨƚŔŰĲƚƚШƚƣċƖƣрƨƓЯШŔƣШĬŸĲƚШŰŸƣШůċťĲШƚĲŰƚĲШƣŸШ
ĦŸůƓċƖĲШƣőĲůШċŊċŔŰƚƣШƣőĲШŊĲŰĲƖċũШĦŸůƓċŰǃШƓŸƓƨũċƣŔŸŰШыċƚШŔƚШƚŸůĲƣŔůĲƚШĬŸŰĲьЯШƽőĲƖĲШƣőĲШ
ůċŢŸƖŔƣǃШŸŉШĦŸůƓċŰŔĲƚШƣőċƣШƚƣċƖƣрƨƓШċƖĲШŔŰШƽőŸũĲƚċũĲШċŰĬШƖĲƣċŔũЯШĦŸŰƚƣƖƨĦƣŔŸŰЯШőŸƚƓŔƣċũŔƣǃЯШ
ċĦĦŸůůŸĬċƣŔŸŰШƚĲƖƻŔĦĲƚЯШċƖƣƚШċŰĬШĲŰƣĲƖƣċŔŰůĲŰƣЯШƓƖŸŉĲƚƚŔŸŰċũШƚĲƖƻŔĦĲƚШĲƣĦЮ15ШШůŸƖĲШƖĲũĲƻċŰƣШ
ĦŸůƓċƖċƣŸƖШƽŸƨũĬШĤĲШċШƓŸƓƨũċƣŔŸŰШŸŉШťŰŸƽũĲĬŊĲрŔŰƣĲŰƚŔƻĲШƚƣċƖƣрƨƓШĦŸůƓċŰŔĲƚШƣőċƣШƣǃƓŔĦċũũǃШ
ƖĲƕƨŔƖĲШĲǂƣĲƖŰċũШŔŰƻĲƚƣůĲŰƣШƣŸШĬĲƻĲũŸƓШċŰĬШŊƖŸƽЮШìőŔũĲШŔĬĲŰƣŔŉǃŔŰŊШƚƨĦőШċШƓŸƓƨũċƣŔŸŰШŔƚШƻĲƖǃШ
ĬŔǭŔĦƨũƣЯШƽĲШũĲƻĲƖċŊĲШƣőĲШŉċĦƣШƣőċƣШĦŸůůĲƖĦŔċũШŔŰƻĲƚƣůĲŰƣШĬċƣċĤċƚĲƚШƚƨĦőШċƚШÂŔƣĦő7ŸŸťШ
ƣǃƓŔĦċũũǃШƣƖċĦťШĦŸůƓċŰŔĲƚШƣőċƣШċƖĲШũŔťĲũǃШƣŸШƖċŔƚĲШƻĲŰƣƨƖĲШĦċƓŔƣċũЯШƓƖŔƻċƣĲШĲƕƨŔƣǃШċŰĬШŸƣőĲƖШƓƖŔƻċƣĲШ

 
11 Ulrichsen and Roupakia (2024) and Ulrichsen and Miller (2025) 
12 This section is largely replicated from Ulrichsen and Miller (2025) with permission from the authors. 
13 The Engine Ventures (2021) 
14 Ruiz de Apodaca, Murray and Frølund (2023) 
15 Office for National Statistics (2023) 



 

ΟΥ 

ŔŰƻĲƚƣůĲŰƣШƣŸШĬƖŔƻĲШƣőĲŔƖШŊƖŸƽƣőЮШfŰШĬŸŔŰŊШƚŸЯШƣőĲǃШŉŸĦƨƚШŸŰШċШƓŸƓƨũċƣŔŸŰШŸŉШĦŸůƓċŰŔĲƚШƣőċƣШŔƚШ
ůŸƖĲШĦŸůƓċƖċĤũĲШƣŸШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЮ 

ìĲШƣőĲƖĲŉŸƖĲШŉŸĦƨƚШŸŰШƣőĲШƓŸƓƨũċƣŔŸŰШŸŉШÖuШƚƣċƖƣрƨƓƚШŔĬĲŰƣŔǯĲĬШŔŰШƣőĲШŔŰƻĲƚƣůĲŰƣШĬċƣċƚĲƣƚШŸŉШ
ÂŔƣĦő7ŸŸťШƣőċƣШőċƻĲШƖċŔƚĲĬШƚŸůĲШŉŸƖůШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũрƖĲũċƣĲĬШŉƨŰĬŔŰŊШыŔŰĦũƨĬŔŰŊШċƣШƓƖĲр
ƚĲĲĬоƚĲĲĬЯШĲċƖũǃШċŰĬШũċƣĲƖШé9ШƚƣċŊĲƚьЮШ[ŸƖШĦŸůƓċƖċĤŔũŔƣǃЯШƽĲШċũƚŸШũŔůŔƣШŸƨƖШÖuШƚƓŔŰŸƨƣШ
ƓŸƓƨũċƣŔŸŰШƣŸШƣőŸƚĲШĦŸůƓċŰŔĲƚШƣőċƣШőċƻĲШċũƚŸШƖċŔƚĲĬШƚŔůŔũċƖШŉŸƖůƚШŸŉШŔŰƻĲƚƣůĲŰƣЮШШ 

ΠЮΞЮΞ ÑőĲШƓƖĲƻċũĲŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШƣőĲШÖuШƚƣċƖƣрƨƓШƓŸƓƨũċƣŔŸŰ 

ÑőĲШŉŸũũŸƽŔŰŊШĦőċƖƣƚШĲǂƓũŸƖĲШƣőĲШƓƖĲƻċũĲŰĦĲШŸŉШƣőŔƚШƚċůƓũĲШŸŉШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШƣőĲШ
ƚŔůŔũċƖШƓŸƓƨũċƣŔŸŰШŸŉШÖuШƚƣċƖƣрƨƓƚШŉŸƨŰĬĲĬШŔŰШƣőĲШÖuШĬƨƖŔŰŊШƣőĲШƓĲƖŔŸĬШΞΜΝΟрΞΜΞΠШŔŰШťĲǃШƚĲĦƣŸƖƚШ
ŸŉШƣőĲШĲĦŸŰŸůǃЮШìĲШċũƚŸШĲǂƓũŸƖĲШőŸƽШƣőŔƚШƓƖĲƻċũĲŰĦĲШőċƚШĦőċŰŊĲĬШĤĲƣƽĲĲŰШƣőĲШĲċƖũŔĲƖШƓĲƖŔŸĬШŸŉШ
ΞΜΝΟрΞΜΝΥШċŰĬШƣőĲШůŸƖĲШƖĲĦĲŰƣШƓĲƖŔŸĬШΞΜΝΦрΞΜΞΠЮШ 

[ŔŊƨƖĲШΞΟШ҇ШÉőċƖĲШŸŉШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШƣőĲШÖuШƚƣċƖƣрƨƓШƓŸƓƨũċƣŔŸŰЯШĦŸůƓċŰŔĲƚШ
ŉŸƨŰĬĲĬШĤĲƣƽĲĲŰШΞΜΝΟрΞΜΞΠШƖċŔƚŔŰŊШƓƖĲрé9оé9ШŉƨŰĬŔŰŊ 

 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШĬċƣċШ
ŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

ĦƖŸƚƚШċũũШƚĲĦƣŸƖƚШŸŉШƣőĲШĲĦŸŰŸůǃЯШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŉŸƨŰĬĲĬШĬƨƖŔŰŊШƣőĲШƓĲƖŔŸĬШΞΜΝΟрΞΜΞΠШ
ċŰĬШƖċŔƚŔŰŊШé9ШŔŰƻĲƚƣůĲŰƣƚШыċƚШĦċƓƣƨƖĲĬШĤǃШÂŔƣĦő7ŸŸťьШŉŸƖůĲĬШΡӖШŸŉШƣőĲШƓŸƓƨũċƣŔŸŰШŸŉШÖuШƚƣċƖƣр
ƨƓƚШŉŸƨŰĬĲĬШĬƨƖŔŰŊШƚċůĲШƓĲƖŔŸĬШċŰĬШƖċŔƚŔŰŊШƣőŔƚШƣǃƓĲШŸŉШŔŰƻĲƚƣůĲŰƣШы[ŔŊƨƖĲШΞΟьЮШcŸƽĲƻĲƖЯШƣőŔƚШ
ůċƚťƚШƚŔŊŰŔǯĦċŰƣШƻċƖŔċƣŔŸŰШŔŰШƣőĲШƓƖĲƻċũĲŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШċĦƖŸƚƚШĬŔǭĲƖĲŰƣШŔŰĬƨƚƣƖŔċũШ
ƚĲĦƣŸƖƚЮШÖƚŔŰŊШÂŔƣĦő7ŸŸťќƚШŔŰĬƨƚƣƖŔċũШĦũċƚƚŔǯĦċƣŔŸŰƚЯШ[ŔŊƨƖĲШΞΟШƚőŸƽƚШƣőċƣШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШ
ƓũċǃШċШůƨĦőШŊƖĲċƣĲƖШƖŸũĲШŔŰШĬƖŔƻŔŰŊШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШŔŰШƚƣƖċƣĲŊŔĦċũũǃШŔůƓŸƖƣċŰƣШƚĲĦƣŸƖƚШŉŸƖШ
ƣőĲШÖuШŔŰĦũƨĬŔŰŊШŔŰШƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃЯШƽőĲƖĲШΟΤӖШŸŉШƚƣċƖƣрƨƓƚШŉŸƨŰĬĲĬШĬƨƖŔŰŊШ
ΞΜΝΟрΞΜΞΠШƽĲƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚбШőĲċũƣőĦċƖĲШĬĲƻŔĦĲƚШыΞΤӖШƽĲƖĲШƚƓŔŰŸƨƣƚьбШůċƣĲƖŔċũƚЯШ



 

ΟΦ 

ĦőĲůŔĦċũШċŰĬШŊċƚШƓƖŸĬƨĦƣŔŸŰШыΞΥӖШƽĲƖĲШƚƓŔŰŸƨƣƚьбШċŰĬШŔŰŉŸƖůċƣŔŸŰШƣĲĦőŰŸũŸŊǃШőċƖĬƽċƖĲШ
ыĲǂĦũƨĬŔŰŊШƚĲůŔĦŸŰĬƨĦƣŸƖƚьШƽőĲƖĲШΝΦӖШŸŉШÖuШƚƣċƖƣрƨƓƚШƖċŔƚŔŰŊШé9ШŔŰƻĲƚƣůĲŰƣƚШƽĲƖĲШƚƓŔŰŸƨƣƚЮШ
ÑőĲШƚĲůŔĦŸŰĬƨĦƣŸƖШƚĲĦƣŸƖШőċƚШƖċƓŔĬũǃШĤĲĦŸůĲШċШĦƖŔƣŔĦċũũǃШŔůƓŸƖƣċŰƣШŔŰĬƨƚƣƖǃШŊũŸĤċũũǃбШŸŰĲШŔŰШ
ƽőŔĦőШƣőĲШÖuШƚĲĲťƚШƣŸШĦŸůƓĲƣĲЮШìőŔũĲШƣőĲШÖuШőċƚШƚĲĲŰШƖĲũċƣŔƻĲũǃШŉĲƽШĦŸůƓċŰŔĲƚШŉŸƨŰĬĲĬШŔŰШƣőŔƚШ
ƚƓċĦĲШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΝΟрΞΜΞΠЯШċũůŸƚƣШŸŉШƣőĲƚĲШĲůĲƖŊĲĬШċƚШƚƓŔŰŸƨƣƚШŉƖŸůШƨŰŔƻĲƖƚŔƣŔĲƚЮШ 

 ŸƣċĤũǃЯШőŸƽĲƻĲƖЯШŢƨƚƣШΞӖШŸŉШÖuШƚŸŉƣƽċƖĲШƚƣċƖƣрƨƓƚШƽĲƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЮШ ƚШÖũƖŔĦőƚĲŰШċŰĬШ
ÅŸƨƓċťŔċШыΞΜΞΠь16ШĬŔƚĦƨƚƚЯШƣőŔƚШŔƚШũŔťĲũǃШĬƨĲШƣŸШƣőĲШƻĲƖǃШũċƖŊĲШŰƨůĤĲƖШŸŉШƚŸŉƣƽċƖĲШĦŸůƓċŰŔĲƚШ
ƚƣċƖƣĲĬШŔŰШƣőĲШÖuЯШĦŸƨƓũĲĬШƽŔƣőШƣőĲШĤƖĲċĬƣőШŸŉШƣǃƓĲƚШŸŉШƚŸŉƣƽċƖĲШĤĲŔŰŊШĦƖĲċƣĲĬШċŰĬШ
ĦŸůůĲƖĦŔċũŔƚĲĬШƣőƖŸƨŊőШƣőĲƚĲШĦŸůƓċŰŔĲƚЮШfŰĦũƨĬĲĬШƽŔƣőŔŰШƣőŔƚШĦċƣĲŊŸƖǃШƽŔũũШĤĲШĲƻĲƖǃƣőŔŰŊШŉƖŸůШ
ĬŔŊŔƣċũШƣŸŸũƚЯШŊċůĲƚЯШċŰĬШċƓƓƚЯШƣőƖŸƨŊőШƣŸШċĬƻċŰĦĲĬШċƖƣŔǯĦŔċũШŔŰƣĲũũŔŊĲŰĦĲШċŰĬШůċĦőŔŰĲШũĲċƖŰŔŰŊШ
ċũŊŸƖŔƣőůƚШƖĲƕƨŔƖŔŰŊШƚŔŊŰŔǯĦċŰƣШĦŸŰƣŔŰƨĲĬШŔŰƻĲƚƣůĲŰƣШŔŰШƣőĲШƣĲĦőŰŸũŸŊǃШĬĲƻĲũŸƓůĲŰƣЯШċƚШƽĲũũШ
ċƚШŔŰШƣőĲШċƓƓũŔĦċƣŔŸŰШċŰĬШůċƖťĲƣШƓĲŰĲƣƖċƣŔŸŰШƚƣċŊĲƚЮШ 

ÖƚŔŰŊШÂŔƣĦő7ŸŸťќƚШůċƖťĲƣШƻĲƖƣŔĦċũƚШтШŊƖŸƨƓƚШŸŉШĦŸůƓċŰŔĲƚШƣőċƣШůċǃШĦƨƣШċĦƖŸƚƚШůƨũƣŔƓũĲШ
ŔŰĬƨƚƣƖŔĲƚШƣőċƣШƚĲƖƻĲШƣőĲШƚċůĲШůċƖťĲƣШтШőĲũƓƚШƣŸШŉƨƖƣőĲƖШŔĬĲŰƣŔŉǃШĦŸůƓċŰŔĲƚШŸƓĲƖċƣŔŰŊШŔŰШ
ƚƣƖċƣĲŊŔĦċũũǃШŔůƓŸƖƣċŰƣШċƖĲċƚШŉŸƖШƣőĲШÖuШƣőċƣШċƖĲШőċƖĬШƣŸШĦċƓƣƨƖĲШƣőƖŸƨŊőШƚĲĦƣŸƖрƚƓĲĦŔǯĦШ
ċŰċũǃƚĲƚЮШÑőŔƚШŔŰĦũƨĬĲƚШċĬƻċŰĦĲĬШůċŰƨŉċĦƣƨƖŔŰŊбШċŊƖŔĦƨũƣƨƖċũШƣĲĦőŰŸũŸŊŔĲƚШы ŊÑĲĦőьЯШĦũŔůċƣĲШ
ƣĲĦőШċŰĬШĦũĲċŰШƣĲĦőбШċŰĬШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШfо~xШƣĲĦőŰŸũŸŊŔĲƚШыċƚШŸƓƓŸƚĲĬШƣŸШƣőĲШƨƚĲШŸŉШ
ůŸƖĲШŊĲŰĲƖċũШƚŸŉƣƽċƖĲШƓƖŸĬƨĦƣƚШċŰĬШƚĲƖƻŔĦĲƚьЮШÑőĲШƓƖĲƻċũĲŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШƣőĲШÖuШ
ƚƣċƖƣрƨƓШƓŸƓƨũċƣŔŸŰШŉŸƖШƣőĲƚĲШƚĲũĲĦƣĲĬШƻĲƖƣŔĦċũƚШŔƚШċũƚŸШƚőŸƽŰШŔŰШ[ŔŊƨƖĲШΞΟЮШfŰШƣőĲШċĬƻċŰĦĲĬШ
ůċŰƨŉċĦƣƨƖŔŰŊШƻĲƖƣŔĦċũШΞΝӖШŸŉШÖuШƚƣċƖƣрƨƓƚШĬƨƖŔŰŊШΞΜΝΟрΞΜΞΠШƽĲƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚбШƽőŔũĲШŉŸƖШ
ŊÑĲĦőШƣőĲǃШŉŸƖůĲĬШΝΝӖШŸŉШƚƣċƖƣрƨƓƚШŉŸƨŰĬĲĬЯШΥӖШŔŰШ9ũĲċŰÑĲĦőШċŰĬШ9ũŔůċƣĲÑĲĦőЯШċŰĬШΡӖШŔŰШ
fо~xЮШ 

fŰШůċŰǃШŸŉШƣőĲƚĲШƚĲĦƣŸƖƚЯШƣőĲШƓƖĲƻċũĲŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШƣőĲШƓŸƓƨũċƣŔŸŰШŸŉШÖuШƚƣċƖƣрƨƓƚШ
ƖċŔƚŔŰŊШé9ШŔŰƻĲƚƣůĲŰƣƚШőċƚШŔŰĦƖĲċƚĲĬШŸƻĲƖШƣŔůĲЯШƚƨŊŊĲƚƣŔŰŊШċШŊƖŸƽŔŰŊШŔůƓŸƖƣċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШŔŰШ
ĬƖŔƻŔŰŊШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШŔŰШƣőĲШÖuШы[ŔŊƨƖĲШΞΠьЮШ[ŸƖШĲǂċůƓũĲЯШĬƨƖŔŰŊШƣőĲШƓĲƖŔŸĬШΞΜΝΦрΞΜΞΠЯШ
ƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШċĦĦŸƨŰƣĲĬШŉŸƖШΠΞӖШŸŉШƓőċƖůċĦĲƨƣŔĦċũШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃШƚƣċƖƣрƨƓƚШŉŸƨŰĬĲĬШ
ĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬШŔŰШƣőĲШÖuЮШÑőŔƚШĦŸůƓċƖĲƚШƽŔƣőШΟΜӖШĬƨƖŔŰŊШƣőĲШƓƖĲƻŔŸƨƚШƓĲƖŔŸĬШΞΜΝΟрΞΜΝΥЮШÑőŔƚШ
ƓċƣƣĲƖŰШŔƚШƖĲƓĲċƣĲĬШŔŰШŸƣőĲƖШƚĲĦƣŸƖƚШċŰĬШůċƖťĲƣШƻĲƖƣŔĦċũƚШŔŰĦũƨĬŔŰŊШőĲċũƣőĦċƖĲШĬĲƻŔĦĲƚЯШ
ůċƣĲƖŔċũƚШċŰĬШĦőĲůŔĦċũƚЯШfÑШőċƖĬƽċƖĲШыĲǂĦũƨĬŔŰŊШƚĲůŔĦŸŰĬƨĦƣŸƖƚьЯШċĬƻċŰĦĲĬШůċŰƨŉċĦƣƨƖŔŰŊЯШ
ċŰĬШ ŊÑĲĦőЮШ[ŸƖШƣőĲШ fо~xШůċƖťĲƣШƻĲƖƣŔĦċũЯШƣőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШÖuШƚƣċƖƣрƨƓƚШƣőċƣШċƖĲШƨŰŔƻĲƖƚŔƣǃШ
ƚƓŔŰŸƨƣƚШŔŰĦƖĲċƚĲĬШŉƖŸůШΠӖШŔŰШΞΜΝΟрΞΜΝΥШƣŸШΤӖШŔŰШΞΜΝΦрΞΜΞΠЮШ 
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ΠΜ 

[ŔŊƨƖĲШΞΠШ҇ШÉőċƖĲШŸŉШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШƣőĲШÖuШƚƣċƖƣрƨƓШƓŸƓƨũċƣŔŸŰЯШĦŸůƓċƖŔŰŊШ
ĦŸůƓċŰŔĲƚШŉŸƨŰĬĲĬШĬƨƖŔŰŊШΞΜΝΦрΞΜΞΠШыƣŸƓШĤċƖьШċŰĬШΞΜΝΟрΞΜΝΥШыĤŸƣƣŸůШĤċƖь 

 

ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШĬċƣċШ
ŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

 

ΠЮΞЮΟ ÑőĲШŔůƓŸƖƣċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШŔŰШĬƖŔƻŔŰŊШÖuШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШƚƨĦĦĲƚƚ 

ÖŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШőċƻĲШĤĲĦŸůĲШċŰШŔůƓŸƖƣċŰƣШĬƖŔƻĲƖШŸŉШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШŔŰШťĲǃШƚĲĦƣŸƖƚШ
ċŰĬШůċƖťĲƣШƻĲƖƣŔĦċũƚШŸŉШƣőĲШÖuШĲĦŸŰŸůǃЮШÑŸШƽőċƣШĲǂƣĲŰƣШċƖĲШƣőĲƚĲШƚƓŔŰŸƨƣƚШŔůƓŸƖƣċŰƣШŉŸƖШĬƖŔƻŔŰŊШ
ŰŸƣШŢƨƚƣШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШĤƨƣШċũƚŸШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШƚƨĦĦĲƚƚШċŰĬШċƣƣƖċĦƣШé9ШŔŰƻĲƚƣůĲŰƣƚШƣŸШ
ĬƖŔƻĲШƣőĲŔƖШĬĲƻĲũŸƓůĲŰƣШċŰĬШŊƖŸƽƣőШŔŰШƣőĲƚĲШƚĲĦƣŸƖƚШĦŸůƓċƖĲĬШƽŔƣőШŰŸŰрƨŰŔƻĲƖƚŔƣǃШƚƣċƖƣрƨƓƚеШ 



 

ΠΝ 

[ŔŊƨƖĲШΞΡШ҇ШÉőċƖĲШŸŉШĦƨůƨũċƣŔƻĲШƓƖĲрé9ШоШé9ШŔŰƻĲƚƣůĲŰƣШƖċŔƚĲĬШĤǃШÖuШƚƣċƖƣрƨƓƚШƚĲĦƨƖĲĬШĤǃШ
ƚƓŔŰŸƨƣƚШыӖьЯШĦŸůƓċƖŔŰŊШĦŸůƓċŰŔĲƚШŉŸƨŰĬĲĬШŔŰШƣőĲШƓĲƖŔŸĬƚШΞΜΝΦрΞΜΞΠШċŰĬШΞΜΝΟрΞΜΝΥ 

 

ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШĬċƣċШ
ŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

[ŔŊƨƖĲШΞΡШƚőŸƽƚШƣőċƣШƣőĲШƚŔŊŰŔǯĦċŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШĬĲƻĲũŸƓŔŰŊШƻċũƨċĤũĲЯШŔŰƻĲƚƣċĤũĲШ
ƣĲĦőŰŸũŸŊŔĲƚЯШƓƖŸĬƨĦƣƚШċŰĬШƚĲƖƻŔĦĲƚШŔƚШƨŰĬĲƖƚƣċƣĲĬШŔŉШƽĲШŢƨƚƣШũŸŸťШċƣШƣőĲŔƖШƓƖĲƻċũĲŰĦĲШŔŰШƣőĲШ
ƚƣċƖƣрƨƓШƓŸƓƨũċƣŔŸŰЮШÑőĲШǯŊƨƖĲШƓƖĲƚĲŰƣƚШƣőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũШŉƨŰĬŔŰŊШыŔŰĦũƨĬŔŰŊШƓƖĲр
ƚĲĲĬШоШƚĲĲĬШƚƣċŊĲЯШĲċƖũǃШċŰĬШũċƣĲƖШƚƣċŊĲШŔŰƻĲƚƣůĲŰƣƚьШƚĲĦƨƖĲĬШĤǃШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШĦŸůƓċƖĲĬШ
ƽŔƣőШƣőĲШĦŸůƓċƖċĤũĲШÖuШƚƣċƖƣрƨƓШƓŸƓƨũċƣŔŸŰШċĦƖŸƚƚШċũũШƚĲĦƣŸƖƚЯШċƚШƽĲũũШċƚШŉŸƖШƚƓĲĦŔǯĦШƚĲũĲĦƣĲĬШ
ƚĲĦƣŸƖƚШċŰĬШůċƖťĲƣШƻĲƖƣŔĦċũƚЮШ ĦƖŸƚƚШċũũШƚĲĦƣŸƖƚЯШƽőŔũĲШΤӖШŸŉШÖuШƚƣċƖƣрƨƓƚШŉŸƨŰĬĲĬШĬƨƖŔŰŊШΞΜΝΦр
ΞΜΞΠШƽĲƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЯШƣőĲǃШƚĲĦƨƖĲĬШΝΡӖШŸŉШƻĲŰƣƨƖĲШĦċƓŔƣċũШŔŰƻĲƚƣůĲŰƣƚШƚĲĦƨƖĲĬШĤǃШ
ƚƣċƖƣƨƓƚШŉŸƨŰĬĲĬШĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬЮШÑőŔƚШĦŸůƓċƖĲƚШƽŔƣőШΦӖШŸŉШŔŰƻĲƚƣůĲŰƣƚШĬƨƖŔŰŊШƣőĲШƓƖĲƻŔŸƨƚШ
ƓĲƖŔŸĬШΞΜΝΟрΞΜΝΥЮШ 

§ŰĦĲШċŊċŔŰЯШƽĲШƚĲĲШƻĲƖǃШĬŔǭĲƖĲŰƣШũĲƻĲũƚШŸŉШŔůƓŸƖƣċŰĦĲШŔŰШƣőĲШĬŸůŔŰċŰĦĲШŸŉШƚƓŔŰŸƨƣƚШŔŰШƖċŔƚŔŰŊШ
é9ШŔŰƻĲƚƣůĲŰƣƚШċĦƖŸƚƚШƚĲĦƣŸƖƚШċŰĬШůċƖťĲƣШƻĲƖƣŔĦċũƚЮШ[ŸƖШƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃШ



 

ΠΞ 

ƚĲĦƣŸƖЯШƣőĲШΠΞӖШŸŉШÖuШĦŸůƓċŰŔĲƚШŔŰШƣőĲШƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃШƚĲĦƣŸƖШĬƨƖŔŰŊШ
ΞΜΝΦрΞΜΞΠШƣőċƣШƽĲƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЯШƚĲĦƨƖĲĬШΡΠӖШŸŉШé9ШŔŰƻĲƚƣůĲŰƣШƖċŔƚĲĬШĤǃШƣőĲƚĲШ
ĦŸůƓċŰŔĲƚШĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬЮШÉŔůŔũċƖũǃЯШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШƣőĲШőĲċũƣőĦċƖĲШĬĲƻŔĦĲШƚĲĦƣŸƖШ
ƚĲĦƨƖĲĬШΡΤӖШŸŉШƣőĲШé9ШŔŰƻĲƚƣůĲŰƣШĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬЯШƨƓШŉƖŸůШΞΦӖШŔŰШƣőĲШΞΜΝΟрΞΜΝΥбШƚƓŔŰŸƨƣƚШŔŰШ
ůċƣĲƖŔċũƚЯШĦőĲůŔĦċũƚШċŰĬШŊċƚШƓƖŸĬƨĦƣŔŸŰШƚĲĦƣŸƖƚШċƣƣƖċĦƣĲĬШΡΠӖШŸŉШé9ШŔŰƻĲƚƣůĲŰƣШŔŰШƣőĲШƖĲĦĲŰƣШ
ƓĲƖŔŸĬШĦŸůƓċƖĲĬШƽŔƣőШΟΜӖШŔŰШƣőĲШƓƖĲƻŔŸƨƚШƓĲƖŔŸĬбШċŰĬШƚƓŔŰŸƨƣƚШŸƓĲƖċƣŔŰŊШŔŰШ ŊÑĲĦőШƚĲĦƨƖĲĬШ
ΟΡӖШŸŉШé9ШŔŰƻĲƚƣůĲŰƣШŔŰШΞΜΝΦШтШΞΜΞΠШĦŸůƓċƖĲĬШƽŔƣőШŢƨƚƣШΝΜӖШŉŸƖШĦŸůƓċŰŔĲƚШŉŸƨŰĬĲĬШĬƨƖŔŰŊШ
ΞΜΝΟрΞΜΝΥЮШÉĲůŔĦŸŰĬƨĦƣŸƖШƚƓŔŰŸƨƣƚШċũƚŸШƚĲĦƨƖĲĬШċШůċŢŸƖŔƣǃШŸŉШé9ШŔŰƻĲƚƣůĲŰƣШŔŰШĬƨƖŔŰŊШΞΜΝΦр
ΞΜΞΠШыŰŸƣŔŰŊШƣőĲШƖĲũċƣŔƻĲũǃШƚůċũũШŰƨůĤĲƖШŸŉШƚƣċƖƣрƨƓƚШċŰĬШƚƓŔŰŸƨƣƚШŉŸƨŰĬĲĬШŔŰШƣőŔƚШƚĲĦƣŸƖШƽőŔĦőШ
ůċťĲƚШƣőĲШĬċƣċШƕƨŔƣĲШƻŸũċƣŔũĲьЮШ 

fо~xШƚƓŔŰŸƨƣƚШƚĲĦƨƖĲĬШΦӖШŸŉШé9ШŔŰƻĲƚƣůĲŰƣШĬƨƖŔŰŊШΞΜΝΦрΞΜΞΠЯШĬŸƽŰШŉƖŸůШΝΞӖШĬƨƖŔŰŊШΞΜΝΟр
ΞΜΝΥЯШĬĲƚƓŔƣĲШƚĲĲŔŰŊШċŰШŔŰĦƖĲċƚĲШŔŰШƣőĲŔƖШƓƖĲƻċũĲŰĦĲШŔŰШƣőĲШƚƣċƖƣрƨƓШƓŸƓƨũċƣŔŸŰЮ 

ÑƨƖŰŔŰŊШŰŸƽШƣŸШƣőĲШƚƨĤƚĲƣШŸŉШĤĲƚƣШƓĲƖŉŸƖůŔŰŊШĦŸůƓċŰŔĲƚШŉŸƨŰĬĲĬШĬƨƖŔŰŊШΞΜΝΟрΞΜΞΠШŔŰШƣĲƖůƚШŸŉШ
ĦƨůƨũċƣŔƻĲШé9ШŔŰƻĲƚƣůĲŰƣШƖċŔƚĲĬЯШ[ŔŊƨƖĲШΞΣШƚőŸƽƚШƣőċƣШƣőĲШƣŸƓШƓĲƖŉŸƖůŔŰŊШƚƣċƖƣрƨƓƚШŔŰШůċŰǃШťĲǃШ
ƚĲĦƣŸƖƚШċƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЮШÑőŔƚШŔŰĦũƨĬĲƚШŔŰШƓőċƖůċĦĲƨƣŔĦċũƚШċŰĬШĤŔŸƣĲĦőŰŸũŸŊǃШƽőĲƖĲШ
ƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШċĦĦŸƨŰƣĲĬШŉŸƖШΣΜӖШŸŉШƣőĲШƣŸƓШΡΜШƚƣċƖƣрƨƓƚШƖċŰťĲĬШĤǃШƣőĲШċůŸƨŰƣШŸŉШé9Ш
ŔŰƻĲƚƣůĲŰƣШƖċŔƚĲĬШċŰĬШΤΜӖШŸŉШƣőĲШƣŸƓШΞΜЮШ[ŸƖШőĲċũƣőĦċƖĲШĬĲƻŔĦĲƚЯШΣΡӖШŸŉШƣőĲШƣŸƓШΞΜШƚƣċƖƣрƨƓƚШĤǃШ
é9ШŔŰƻĲƚƣůĲŰƣШƖċŔƚĲĬШƽĲƖĲШƚƓŔŰŸƨƣƚШыΠΥӖШŸŉШƣőĲШƣŸƓШΡΜьЮШfŰШƚĲůŔĦŸŰĬƨĦƣŸƖƚЯШƚƓŔŰŸƨƣƚШ
ċĦĦŸƨŰƣĲĬШŉŸƖШΤΜӖШŸŉШƣőĲШƣŸƓШΞΜШƚƣċƖƣрƨƓƚШĤǃШé9ШŔŰƻĲƚƣůĲŰƣШċŰĬШŔŰШfÑШőċƖĬƽċƖĲШыĲǂĦũƨĬŔŰŊШ
ƚĲůŔĦŸŰĬƨĦƣŸƖƚьЯШΡΜӖШŸŉШƣőĲШƣŸƓШΞΜШƚƣċƖƣрƨƓƚШыċŰĬШΠΠӖШŸŉШƣőĲШƣŸƓШΡΜьШƽĲƖĲШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЮШ
fŰШƣőĲШťĲǃШƻĲƖƣŔĦċũШŸŉШċĬƻċŰĦĲĬШůċŰƨŉċĦƣƨƖŔŰŊЯШƚƓŔŰŸƨƣƚШċĦĦŸƨŰƣĲĬШŉŸƖШΠΜӖШŸŉШƣőĲШƣŸƓШΞΜШƚƣċƖƣр
ƨƓƚШƖċŰťĲĬШĤǃШƣőĲШĦƨůƨũċƣŔƻĲШċůŸƨŰƣШŸŉШé9ШŔŰƻĲƚƣůĲŰƣШƖċŔƚĲĬЮШÑőĲƚĲШĬċƣċШƚőŸƽШƣőċƣШƨŰŔƻĲƖƚŔƣǃШ
ƚƓŔŰŸƨƣƚШċƖĲШċůŸŰŊШƣőĲШůŸƚƣШƚƨĦĦĲƚƚŉƨũШƚƣċƖƣрƨƓШĦŸůƓċŰŔĲƚШŔŰШƣőĲШÖuШŔŰШƣĲƖůƚШŸŉШƖċŔƚŔŰŊШé9Ш
ŔŰƻĲƚƣůĲŰƣƚШƣŸШĬƖŔƻĲШƣőĲŔƖШĬĲƻĲũŸƓůĲŰƣШċŰĬШŊƖŸƽƣőЯШƨŰĬĲƖũǃŔŰŊШƣőĲŔƖШŔůƓŸƖƣċŰĦĲШŔŰШĬƖŔƻŔŰŊШ
ĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШƣőċƣШƖĲƚƨũƣƚШŔŰШƻċũƨċĤũĲШċŰĬШŔŰƻĲƚƣċĤũĲШƣĲĦőŰŸũŸŊŔĲƚШċŰĬШƓƖŸĬƨĦƣШĤĲŔŰŊШ
ĬĲƻĲũŸƓĲĬЮ 

fŰƣĲƖĲƚƣŔŰŊũǃЯШƽőŔũĲШŢƨƚƣШΡӖШŸŉШ fо~xШƚƣċƖƣрƨƓƚШŉŸƨŰĬĲĬШĬƨƖŔŰŊШΞΜΝΟрΞΜΞΠШƽĲƖĲШƨŰŔƻĲƖƚŔƣǃШ
ƚƓŔŰŸƨƣƚШы[ŔŊƨƖĲШΞΟьЯШΞΜӖШŸŉШƣőĲШƣŸƓШΞΜШƚƣċƖƣрƨƓƚШƖċŰťĲĬШĤǃШƣőĲШĦƨůƨũċƣŔƻĲШċůŸƨŰƣШŸŉШé9Ш
ŔŰƻĲƚƣůĲŰƣШƖċŔƚĲĬШƽĲƖĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚЮШÑőŔƚШĦŸůƓċƖĲƚШƣŸШΡӖШŸŉШƣőĲШƣŸƓШΞΜШŉŸƖШƚŸŉƣƽċƖĲШ
ĦŸůƓċŰŔĲƚЯШƨŰĬĲƖũŔŰŔŰŊШƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШǯŰĬŔŰŊШƽċǃƚШƣŸШŉƨƖƣőĲƖШƚĲŊůĲŰƣШƣőĲШƚŸŉƣƽċƖĲШƚĲĦƣŸƖШ
ŔŰƣŸШċƓƓƖŸƓƖŔċƣĲШƚƨĤƚĲŊůĲŰƣƚШƽőĲƖĲШƽĲШůŔŊőƣШĲǂƓĲĦƣШƣőĲШŉƖŸŰƣŔĲƖШťŰŸƽũĲĬŊĲШĤĲŔŰŊШĬĲƻĲũŸƓĲĬШ
ĤǃШƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШőċƻĲШƓċƖƣŔĦƨũċƖШŔůƓċĦƣƚЮШ 



 

ΠΟ 

[ŔŊƨƖĲШΞΣШ҇ШÉőċƖĲШыӖьШŸŉШÖuШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŔŰШƣőĲШƣŸƓШΞΜШыƣŸƓШĤċƖьШċŰĬШƣŸƓШΡΜШыĤŸƣƣŸůШĤċƖьШ
ŸŉШÖuШƚƣċƖƣрƨƓƚШŉŸƨŰĬĲĬШĤĲƣƽĲĲŰШΞΜΝΟрΞΜΞΠШƖċŰťĲĬШĤǃШƣőĲШĦƨůƨũċƣŔƻĲШé9ШŔŰƻĲƚƣůĲŰƣШ
ƖċŔƚĲĬШĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬ 

 

ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШĬċƣċШ
ŉƖŸůШÂŔƣĦő7ŸŸťШfŰĦЮ 

§ƻĲƖċũũЯШƣőĲШċŰċũǃƚĲƚШƓƖĲƚĲŰƣĲĬШŔŰШƣőŔƚШƚĲĦƣŔŸŰШƖĲƻĲċũШƣőĲШƚŔŊŰŔǯĦċŰĦĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚШŉŸƖШ
ĬƖŔƻŔŰŊШĲŰƣƖĲƓƖĲŰĲƨƖŔċũШċĦƣŔƻŔƣǃШŔŰШƚƣƖċƣĲŊŔĦċũũǃШŔůƓŸƖƣċŰƣШƚĲĦƣŸƖƚШċŰĬШƻĲƖƣŔĦċũƚШŸŉШƣőĲШÖuШ
ĲĦŸŰŸůǃШƣőċƣШƖĲƚƨũƣШŔŰШƣĲĦőŰŸũŸŊŔĲƚЯШƓƖŸĬƨĦƣƚШċŰĬШƚĲƖƻŔĦĲƚШƻċũƨĲĬШĤǃШŔŰƻĲƚƣŸƖƚЮ 

  



 

ΠΠ 

 

Ρ 



 

ΠΡ 

Ρ ÑőĲШƨŰŔƻĲƖƚŔƣŔĲƚШƓƖŸĬƨĦŔŰŊШƚƓŔŰŸƨƣƚ 

 

ÑőŔƚШƚĲĦƣŔŸŰШƓƖŸƻŔĬĲƚШĲƻŔĬĲŰĦĲШŸŰШƣőĲШƚĦċũĲШċŰĬШŉŸĦƨƚШŸŉШƣőĲШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůШƽőŔĦőШƓƖŸĬƨĦĲƚШ
ƚƓŔŰŸƨƣƚШƚĲĲťŔŰŊШƣŸШĦŸůůĲƖĦŔċũŔƚĲШfÂШŊĲŰĲƖċƣĲĬШċƣШũĲċƚƣШŔŰШƓċƖƣШƽŔƣőŔŰШƨŰŔƻĲƖƚŔƣŔĲƚЮШ7ƨŔũĬŔŰŊШŸŰШ
ƣőŔƚШĦŸŰƣĲǂƣЯШŔƣШƣőĲŰШũŸŸťƚШċƣШőŸƽШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƖċƣĲƚШƻċƖǃШċĦƖŸƚƚШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůЯШ
ċŰĬШĤĲƣƽĲĲŰШÖuШċŰĬШÖÉШƨŰŔƻĲƖƚŔƣŔĲƚЮШfƣШĲǂċůŔŰĲƚШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƖċƣĲƚШŉƖŸůШĬŔǭĲƖĲŰƣШ
ĬŔƚĦŔƓũŔŰĲƚЯШċŰĬШĲǂƓũŸƖĲƚШƣőĲШĬŔǭĲƖĲŰĦĲƚШŔŰШƣőĲШƚƓŔŰŸƨƣШƓŸƣĲŰƣŔċũШŸŉШũċƖŊĲƖШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШ
ŔŰШƣőĲШÖuЮ 

ΡЮΝ ĤŸƨƣШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůШƓƖŸĬƨĦŔŰŊШƚƓŔŰŸƨƣƚ 

ÉƓŔŰŸƨƣƚШĲůĲƖŊĲШŉƖŸůШċШƖŔĦőШċŰĬШĬŔƻĲƖƚĲШÖuШőŔŊőĲƖШĲĬƨĦċƣŔŸŰШĲĦŸƚǃƚƣĲůЯШĲůƓũŸǃŔŰŊШŸƻĲƖШ
ΝΦΡЯΜΜΜШċĦċĬĲůŔĦƚШыŉƨũũШƣŔůĲШĲƕƨŔƻċũĲŰƣЯШ[ÑEьШċĦƖŸƚƚШΝΤΟШƨŰŔƻĲƖƚŔƣŔĲƚШċŰĬШŸƣőĲƖШőŔŊőĲƖШ
ĲĬƨĦċƣŔŸŰШŔŰƚƣŔƣƨƣŔŸŰƚШċŰĬШƚĲĦƨƖŔŰŊШŸƻĲƖШұΝΜЮΝШĤŔũũŔŸŰШŔŰШƖĲƚĲċƖĦőШŔŰĦŸůĲШŔŰШΞΜΞΠШыÑċĤũĲШΠьЮШ7ǃШ
ĬĲƻŸũƻĲĬШŰċƣŔŸŰЯШEŰŊũŔƚőШƨŰŔƻĲƖƚŔƣŔĲƚШƚĲĦƨƖĲĬШΥΞӖШŸŉШƣőĲШƣŸƣċũШƖĲƚĲċƖĦőШŔŰĦŸůĲЮШÉĦŸƣƣŔƚőШ
ƨŰŔƻĲƖƚŔƣŔĲƚШƚĲĦƨƖĲĬШΝΟӖШŸŉШƣőĲШÖuќƚШƖĲƚĲċƖĦőШŔŰĦŸůĲЯШƽŔƣőШìĲũƚőШƨŰŔƻĲƖƚŔƣŔĲƚШƚĲĦƨƖŔŰŊШΟӖШċŰĬШ
ƣőŸƚĲШŔŰШ ŸƖƣőĲƖŰШfƖĲũċŰĬШƚĲĦƨƖŔŰŊШΞӖЮШ§ƻĲƖШőċũŉШыΡΣЮΤӖьШŸŉШÖuШƨŰŔƻĲƖƚŔƣŔĲƚШƖĲƓŸƖƣĲĬШƚƓŔŰŸƨƣƚШƣŸШ
ƣőĲШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖЮШÑőĲƚĲШƨŰŔƻĲƖƚŔƣŔĲƚШƚĲĦƨƖĲĬШċũůŸƚƣШċũũШыΦΤЮΡӖьШŸŉШċũũШƖĲƚĲċƖĦőШŔŰĦŸůĲШŔŰШƣőĲШ
ÖuШċŰĬШĲůƓũŸǃĲĬШΥΡӖШŸŉШƣőĲШċĦċĬĲůŔĦƚЮШ 

ÑċĤũĲШΠШ҇ШÉĦċũĲШŸŉШƨŰŔƻĲƖƚŔƣǃШċĦƣŔƻŔƣǃШċĦƖŸƚƚШƣőĲШŰċƣŔŸŰƚШŸŉШƣőĲШÖu 

ƖĲċ 

ũũШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШÖu ÖŰŔƻĲƖƚŔƣŔĲƚШƖĲƓŸƖƣŔŰŊШƣŸШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖ 

ÖŰŔƻĲƖƚŔƣŔĲƚШ
ыŰƨůĤĲƖь 

ÅĲƚĲċƖĦőШ
ŔŰĦŸůĲШΞΜΞΠШ
ыұůŔũũŔŸŰƚь 

ĦċĬĲůŔĦШ
ƚƣċǭШΞΜΞΠ 
ы[ÑEь 

ÖŰŔƻĲƖƚŔƣŔĲƚШ
ыӖШŸŉШ
ŊƖŸƨƓь 

ÅĲƚĲċƖĦőШ
ŔŰĦŸůĲШΞΜΞΠШ 
ыӖШŸŉШŊƖŸƨƓь 

ĦċĬĲůŔĦШƚƣċǭШ
ΞΜΞΠШы[ÑEьШ 
ыӖШŸŉШŊƖŸƨƓь 

Öu ΝΤΟ ΝΜЯΝΜΤ ΝΦΡЯΟΠΡ ΡΣЮΤ ΦΤЮΡ ΥΡЮΠ 

 §ŉЮƽőŔĦőЮёӜЮÖuЮƣŸƣċũђ    

EŰŊũċŰĬ ΥΟ ΥΞ ΥΟ ΡΝЮΤ ΦΤЮΞ ΥΟЮΞ 

ÉĦŸƣũċŰĬ ΝΜ ΝΟ ΝΝ ΥΟЮΟ ΦΥЮΥ ΦΠЮΥ 

ìċũĲƚ Ρ Ο Π ΥΤЮΡ ΦΦЮΡ ΦΤЮΠ 

 ŸƖƣőĲƖŰШ
fƖĲũċŰĬ 

Ξ Ξ Ξ ΡΜЮΜ ΦΦЮΥ ΦΤЮΟ 

 ŸƣĲаШůŸŰĲƣċƖǃШƻċƖŔċĤũĲƚШőċƻĲШĤĲĲŰШċĬŢƨƚƣĲĬШŉŸƖШŔŰǰċƣŔŸŰШċŰĬШċƖĲШŔŰШĦŸŰƚƣċŰƣШΞΜΞΠШƓƖŔĦĲƚ 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШ
cEÉќƚШ[ŔŰċŰĦĲШċŰĬШÉƣċǭШÅĲĦŸƖĬ 

ÅĲƚĲċƖĦőШċĦƣŔƻŔƣǃШŔƚШċũƚŸШőĲċƻŔũǃШĦŸŰĦĲŰƣƖċƣĲĬШƽŔƣőŔŰШƣőĲШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůШыÑċĤũĲШΡьЯШƽŔƣőШŢƨƚƣШƚŔǂШ
ƨŰŔƻĲƖƚŔƣŔĲƚШƚĲĦƨƖŔŰŊШΟΤӖШŸŉШċũũШƖĲƚĲċƖĦőШŔŰĦŸůĲШŔŰƣŸШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůЯШċŰĬШċШŉƨƖƣőĲƖШΝΤШ
ƨŰŔƻĲƖƚŔƣŔĲƚШĦċƓƣƨƖŔŰŊШċŰШċĬĬŔƣŔŸŰċũШΟΣӖЮШ 



 

ΠΣ 

ÑċĤũĲШΡШ҇ШÉĦċũĲШŸŉШƨŰŔƻĲƖƚŔƣǃШċĦƣŔƻŔƣǃШĤǃШƖĲƚĲċƖĦőШƚĦċũĲШŊƖŸƨƓ 

ÅĲƚĲċƖĦőШƚĦċũĲШŊƖŸƨƓй 

ũũШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШÖu ÖŰŔƻĲƖƚŔƣŔĲƚШƖĲƓŸƖƣŔŰŊШƣŸШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖ 

ÖŰŔƻĲƖƚŔƣŔĲƚШ
ыŰƨůĤĲƖь 

ÅĲƚĲċƖĦőШ
ŔŰĦŸůĲШ 
ΞΜΞΠШ 

ыӖШÖuШƣŸƣċũь 

ĦċĬĲůŔĦШ
ƚƣċǭШы[ÑEьШ
ΞΜΞΠШ 

ыӖШÖuШƣŸƣЮь 

ÖŰŔƻĲƖƚŔƣŔĲƚШ
ыӖШŸŉШ
ŊƖŸƨƓь 

ÅĲƚĲċƖĦőШ
ŔŰĦŸůĲШΞΜΞΠШ 
ыӖШŸŉШŊƖŸƨƓь 

ĦċĬĲůŔĦШƚƣċǭШ
ы[ÑEьШΞΜΞΠШ 
ыӖШŸŉШŊƖŸƨƓь 

ұΟΜΜШůŔũũŔŸŰШċŰĬШċĤŸƻĲ Σ ΟΤ ΝΥ ΝΜΜ ΝΜΜ ΝΜΜ 

ұΝΜΜШůŔũũŔŸŰШƣŸШұΟΜΜШůŔũũŔŸŰ ΝΤ ΟΣ ΞΣ ΝΜΜ ΝΜΜ ΝΜΜ 

ұΡΜШůŔũũŔŸŰШрШұΝΜΜШůŔũũŔŸŰ ΝΥ ΝΠ ΝΟ ΝΜΜ ΝΜΜ ΝΜΜ 

ұΞΜШůŔũũŔŸŰШрШұΡΜШůŔũũŔŸŰ ΝΡ Ρ Υ ΥΤ ΦΜ ΤΡ 

ұΝΜШůŔũũŔŸŰШрШұΞΜШůŔũũŔŸŰ ΞΠ Ρ ΝΡ ΦΣ ΦΤ ΦΦ 

xĲƚƚШƣőċŰШұΝΜШůŔũũŔŸŰ ΦΟ Ο ΞΜ ΞΟ ΠΠ ΟΥ 

йШ]ƖŸƨƓŔŰŊШŔƚШĤċƚĲĬШŸŰШƣőĲШċƻĲƖċŊĲШƖĲƚĲċƖĦőШŔŰĦŸůĲШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΝΞоΝΟШтШΞΜΞΟоΞΠ 
 ŸƣĲаШůŸŰĲƣċƖǃШƻċƖŔċĤũĲƚШőċƻĲШĤĲĲŰШċĬŢƨƚƣĲĬШŉŸƖШŔŰǰċƣŔŸŰШċŰĬШċƖĲШŔŰШĦŸŰƚƣċŰƣШΞΜΞΠШƓƖŔĦĲƚ 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШ
cEÉќƚШ[ŔŰċŰĦĲШċŰĬШÉƣċǭШÅĲĦŸƖĬ 

ΡЮΞ 9ŸůƓċƖŔŰŊШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċĦƖŸƚƚШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲů 

ΡЮΞЮΝ 9ŸŰĦĲŰƣƖċƣŔŸŰШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƽŔƣőŔŰШƣőĲШƨŰŔƻĲƖƚŔƣǃШƚĲĦƣŸƖ 

ÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŔƚШőŔŊőũǃШĦŸŰĦĲŰƣƖċƣĲĬШƽŔƣőŔŰШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲů17ЮШÑőĲШƣŸƓШΝΜШƚƓŔŰŸƨƣШ
ƓƖŸĬƨĦŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШĤĲƣƽĲĲŰШƣőĲШƓĲƖŔŸĬШΞΜΝΟрΞΜΞΠШƓƖŸĬƨĦĲĬШΡΟӖШŸŉШƚƓŔŰŸƨƣƚШĬƨƖŔŰŊШƣőŔƚШ
ƓĲƖŔŸĬбШƣőĲШƣŸƓШΞΜШƓƖŸĬƨĦĲĬШΤΞӖШċŰĬШƣőĲШƣŸƓШΟΜШŔŰƚƣŔƣƨƣŔŸŰƚШƓƖŸĬƨĦĲĬШΥΞӖШы[ŔŊƨƖĲШΞΤьЮ 

[ŔŊƨƖĲШΞΤШ҇ШÂƖŸƓŸƖƣŔŸŰШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШĤǃШƣőĲШƣŸƓШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣШƓƖŸĬƨĦĲƖƚ 

 
ШÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШ 

 
17 As with the analysis of annual spinout production levels at the sector-level (section Error! Reference source not 
found. ), we limit the sample in this section to spinouts founded between 2013-2024. 



 

ΠΤ 

ΡЮΞЮΞ ÉĦċũĲШŸŉШƨŰŔƻĲƖƚŔƣǃШƖĲƚĲċƖĦőШċŰĬШƣőĲШƓƖŸĬƨĦƣŔŸŰШŸŉШƨŰŔƻĲƖƚŔƣǃШƚƓŔŰŸƨƣƚ 

ÂƖĲƻŔŸƨƚШƚƣƨĬŔĲƚШőċƻĲШƚőŸƽŰШƣőċƣШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШĦŸƖƖĲũċƣĲƚШƚƣƖŸŰŊũǃШƽŔƣőШƣőĲШċůŸƨŰƣШŸŉШ
ƖĲƚĲċƖĦőШƨŰĬĲƖƣċťĲŰШĤǃШƨŰŔƻĲƖƚŔƣŔĲƚШыÖũƖŔĦőƚĲŰШѼШÅŸƨƓċťŔċЯШΞΜΞΠьЮШ]ƖŸƨƓŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШĤċƚĲĬШ
ŸŰШƣőĲŔƖШċŰŰƨċũШƖĲƚĲċƖĦőШŔŰĦŸůĲШыƣċťĲŰШőĲƖĲШċƚШċŰШċƻĲƖċŊĲШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΝΟрΞΜΞΠьШыÑċĤũĲШΡьЯШ
[ŔŊƨƖĲШΞΥШƚőŸƽƚШƣőċƣШΥΞӖШŸŉШƚƓŔŰŸƨƣƚШŉŸƨŰĬĲĬШƚŔŰĦĲШΞΜΝΟШƽĲƖĲШŉƖŸůШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШƖĲƚĲċƖĦőШ
ŔŰĦŸůĲƚШŊƖĲċƣĲƖШƣőċŰШұΡΜШůŔũũŔŸŰШƓĲƖШǃĲċƖЮШÑőĲШũċƖŊĲƚƣШΣШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШыƽŔƣőШƖĲƚĲċƖĦőШ
ŔŰĦŸůĲШŊƖĲċƣĲƖШƣőċŰШұΟΜΜШůŔũũŔŸŰШƓĲƖШǃĲċƖШĬŸůŔŰċƣĲШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰЯШċĦĦŸƨŰƣŔŰŊШŉŸƖШΟΦӖШŸŉШ
ċũũШƚƓŔŰŸƨƣƚЮШШ 

[ŔŊƨƖĲШΞΥШ҇ШÉőċƖĲШыӖьШŸŉШƖĲƚĲċƖĦőШŔŰĦŸůĲШċŰĬШƚƓŔŰŸƨƣƚШƓƖŸĬƨĦĲĬШĤǃШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШ
ĬŔǭĲƖĲŰƣШƚĦċũĲƚШŸŉШƖĲƚĲċƖĦőШŔŰĦŸůĲ 

 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШ
ΞΜΞΡШƖĲũĲċƚĲьШċŰĬШcEÉќƚШ[ŔŰċŰĦĲШÅĲĦŸƖĬ 

EċƖũŔĲƖШċŰċũǃƚŔƚШċƣШƣőĲШƚĲĦƣŸƖрũĲƻĲũШы[ŔŊƨƖĲШΝΣьШƚőŸƽĲĬШƣőċƣШΞΜΝΟШƣŸШΞΜΞΝШƽċƚШĬĲǯŰĲĬШĤǃШċШƓĲƖŔŸĬШ
ŸŉШƚƣĲċĬǃШŊƖŸƽƣőШŔŰШċŰŰƨċũШƓƖŸĬƨĦƣŔŸŰШũĲƻĲũƚШŸŉШƚƓŔŰŸƨƣƚЯШƽŔƣőШċШƓĲċťШƖĲċĦőĲĬШŔŰШΞΜΞΝЮШÑőŔƚШ
ŔŰĦƖĲċƚĲШŔƚШũċƖŊĲũǃШĬƖŔƻĲŰШĤǃШũċƖŊĲƖШƖĲƚĲċƖĦőШŔŰƚƣŔƣƨƣŔŸŰƚЮШ[ŔŊƨƖĲШΞΦШƚőŸƽƚШƣőĲШƻĲƖǃШũċƖŊĲƚƣШ
ƖĲƚĲċƖĦőШŔŰƚƣŔƣƨƣŔŸŰƚШĦŸŰƣŔŰƨĲШƣŸШĬŸůŔŰċƣĲШƚƓŔŰŸƨƣƚШƓƖŸĬƨĦƣŔŸŰЯШƽŔƣőШƣőĲŔƖШƚőċƖĲШŔŰĦƖĲċƚŔŰŊШ
ŉƖŸůШΟΤЮΣӖШŔŰШΞΜΝΟрΞΜΝΥШƣŸШΠΜЮΟӖШŔŰШΞΜΝΦрΞΜΞΠЮШÑőĲШƚĲĦŸŰĬШŊƖŸƨƓШŸŉШũċƖŊĲШƖĲƚĲċƖĦőШ
ŔŰƚƣŔƣƨƣŔŸŰƚШыƖĲƚĲċƖĦőШĤċƚĲƚШĤĲƣƽĲĲŰШұΝΜΜрΟΜΜШůŔũũŔŸŰьШċũƚŸШƚċƽШċШŰŸƣċĤũĲШƖŔƚĲШŔŰШƣőĲŔƖШƚőċƖĲШŸŉШ
ƚƓŔŰŸƨƣƚШƓƖŸĬƨĦĲĬШтШŉƖŸůШΞΞЮΣӖШŔŰШΞΜΝΟрΞΜΝΥШƣŸШΟΜЮΡӖШŔŰШΞΜΝΦрΞΜΞΠШыċŰШŔŰĦƖĲċƚĲШŸŉШΤЮΦШ
ƓĲƖĦĲŰƣċŊĲШƓŸŔŰƣƚьЮШÑőŔƚШŔƚШĬĲƚƓŔƣĲШŸŰũǃШċШůŸĬĲƚƣШŔŰĦƖĲċƚĲШŔŰШƣőĲШƚőċƖĲШŸŉШƖĲƚĲċƖĦőШŔŰĦŸůĲШ
ƖĲĦĲŔƻĲĬШŔŰШƣőċƣШƓĲƖŔŸĬШыŔŰĦƖĲċƚŔŰŊШŸŰũǃШĤǃШΜЮΣШƓĲƖĦĲŰƣċŊĲШƓŸŔŰƣƚьЯШƚƨŊŊĲƚƣŔŰŊШċŰШŔůƓƖŸƻĲůĲŰƣШŔŰШ
ƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲƚĲШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣƖċŰƚũċƣŔŰŊШƖĲƚĲċƖĦőШċŰĬШŔĬĲċƚШŔŰƣŸШƚƓŔŰŸƨƣƚЮ 

 



 

ΠΥ 

[ŔŊƨƖĲШΞΦШ҇Ш?ŔƚƣƖŔĤƨƣŔŸŰШŸŉШƚƓŔŰŸƨƣƚШċŰĬШƖĲƚĲċƖĦőШŔŰĦŸůĲШĬƨƖŔŰŊШƓĲƖŔŸĬƚШΞΜΝΟрΞΜΝΥШċŰĬШ
ΞΜΝΦрΞΜΞΠШċĦƖŸƚƚШŊƖŸƨƓƚШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШĬŔǭĲƖĲŰƣШƚĦċũĲƚШŸŉШƖĲƚĲċƖĦőШĤċƚĲ 

 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШ
cEÉќƚШ[ŔŰċŰĦĲШÅĲĦŸƖĬ 

ÖƚŔŰŊШĤŸǂрċŰĬрƽőŔƚťĲƖШƓũŸƣƚ18ЯШ[ŔŊƨƖĲШΟΜШыƓċŰĲũШ ьШĬŔƻĲƚШĬĲĲƓĲƖШŔŰƣŸШĦŸůƓċƖŔŰŊШƚƓŔŰŸƨƣШ
ƓƖŸĬƨĦƣŔŸŰШũĲƻĲũƚШċĦƖŸƚƚШƨŰŔƻĲƖƚŔƣŔĲƚШĤŸƣőШċĦƖŸƚƚШċŰĬШƽŔƣőŔŰШĬŔǭĲƖĲŰƣШƖĲƚĲċƖĦőШƚĦċũĲШŊƖŸƨƓƚЮШfƣШ
ċũƚŸШũŸŸťƚШċƣШőŸƽШƣőŔƚШőċƚШĦőċŰŊĲĬШŸƻĲƖШƣŔůĲШĦŸůƓċƖŔŰŊШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШũĲƻĲũƚШŔŰШΞΜΝΟрΞΜΝΥШ
ƽŔƣőШƣőĲШůŸƖĲШƖĲĦĲŰƣШƓĲƖŔŸĬШΞΜΝΦрΞΜΞΠ19ЮШ 

ÑőĲШċŰċũǃƚŔƚШƚőŸƽƚШƣőċƣШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШƖĲƚĲċƖĦőШĤċƚĲƚШŸŉШŸƻĲƖШұΟΜΜШůŔũũŔŸŰШƚőŸƽШĤŸƣőШőŔŊőĲƖШ
ůĲĬŔċŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƣőċŰШŸƣőĲƖШƨŰŔƻĲƖƚŔƣŔĲƚЯШŔŰĬŔĦċƣŔŰŊШŊƖĲċƣĲƖШƚƓŔŰŸƨƣШċĦƣŔƻŔƣǃШŸŰШ
ċƻĲƖċŊĲЮШÑőŔƚШŊƖŸƨƓШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚШċũƚŸШĲǂőŔĤŔƣƚШċШůƨĦőШƽŔĬĲƖШĬŔƚƣƖŔĤƨƣŔŸŰШċƖŸƨŰĬШƣőĲШůĲĬŔċŰЯШ
ƚƨŊŊĲƚƣŔŰŊШůƨĦőШŊƖĲċƣĲƖШƻċƖŔċƣŔŸŰШŔŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШũĲƻĲũƚШċůŸŰŊШŔŰƚƣŔƣƨƣŔŸŰƚШŔŰШƣőŔƚШ
ĦċƣĲŊŸƖǃЮШ 

9ŸŰƚŔƚƣĲŰƣШƽŔƣőШĲƻŔĬĲŰĦĲШƓƖĲƚĲŰƣĲĬШŔŰШÖũƖŔĦőƚĲŰШċŰĬШÅŸƨƓċťŔċШыΞΜΞΠьЯШƽĲШċũƚŸШǯŰĬШƣőċƣШƚƓŔŰŸƨƣШ
ƓƖŸĬƨĦƣŔŸŰШŔƚШƚƣƖŸŰŊũǃШĦŸƖƖĲũċƣĲĬШƽŔƣőШƣőĲШƚĦċũĲШŸŉШƖĲƚĲċƖĦőШċĦƣŔƻŔƣǃШŸŰĦĲШċШĦĲƖƣċŔŰШƣőƖĲƚőŸũĬШŸŉШ
ƖĲƚĲċƖĦőШƚĦċũĲШőċƚШĤĲĲŰШƖĲċĦőĲĬШыċƖŸƨŰĬШұΝΜΜШůŔũũŔŸŰьЮШ 

 

 
18 Box-and-whisker plots are a powerful data visualisation tool that allows not just the average (median, mean) of a 
variable to be compared across groups, but also the extent of variability surrounding the median. In this way, it 
provides a visual summary of the distribution and central tendencies of a dataset while also identifying potential 
outliers or extreme values. This allows for much more meaningful comparisons between different groups. See Annex 
A for details about how to interpret box-and-whisker plots. 
19 Note that universities with less than £20 million in research income have been removed from the charts. The 
limited numbers of spinouts produced by most of the institutions within these categories, coupled with the smaller 
research bases leads to very volatile metrics. 



 

ΠΦ 

[ŔŊƨƖĲШΟΜШ҇Ш ƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШŉŸƨŰĬĲĬШƓĲƖШǃĲċƖШыƓċŰĲũШ ьШċŰĬШƣőĲШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШ
ŉŸƨŰĬĲĬШƓĲƖШұΝΜΜШůŔũũŔŸŰШƖĲƚĲċƖĦőШŔŰĦŸůĲШыƓċŰĲũШ7ьШŉŸƖШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШĬŔǭĲƖĲŰƣШƚĦċũĲƚШŸŉШ
ƖĲƚĲċƖĦőШĤċƚĲШĬƨƖŔŰŊШƓĲƖŔŸĬƚШΞΜΝΟрΞΜΝΥШċŰĬШΞΜΝΦрΞΜΞΠ 

 
ÉŸƨƖĦĲаШƨƣőŸƖќƚШċŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШ
cEÉќƚШ[ŔŰċŰĦĲШÅĲĦŸƖĬ 

[ŔŊƨƖĲШΟΜШыƓċŰĲũШ7ьШŰŸƖůċũŔƚĲƚШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШĤǃШƣőĲШƖĲƚĲċƖĦőШŔŰĦŸůĲШŸŉШƣőĲШƨŰŔƻĲƖƚŔƣǃЮШ[ŸƖШ
ƣőĲШƓĲƖŔŸĬШΞΜΝΦрΞΜΞΠЯШƽĲШǯŰĬШƣőċƣШŉŸƖШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШċШƖĲƚĲċƖĦőШĤċƚĲШċĤŸƻĲШұΝΜΜШůŔũũŔŸŰШƓĲƖШ
ċŰŰƨůЯШƣőĲШůĲĬŔċŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƖċƣĲШċĦĦŸƨŰƣŔŰŊШŉŸƖШƣőĲШƚĦċũĲШŸŉШƖĲƚĲċƖĦőШċĦƣŔƻŔƣǃШŔƚШ
ĤƖŸċĬũǃШƚŔůŔũċƖШċƣШċũůŸƚƣШΞШƚƓŔŰŸƨƣƚШƓĲƖШұΝΜΜШůŔũũŔŸŰШŸŉШƖĲƚĲċƖĦőШŔŰĦŸůĲЮШ§ŉШĦŸƨƖƚĲЯШƚŸůĲШ
ƨŰŔƻĲƖƚŔƣŔĲƚШċƖĲШƓƖŸĬƨĦŔŰŊШƚƓŔŰŸƨƣƚШċĤŸƻĲШƣőŔƚШƖċƣĲШċŰĬШƚŸůĲШĤĲũŸƽШĬƨƖŔŰŊШƣőŔƚШƓĲƖŔŸĬЯШƖċŰŊŔŰŊШ
ŉƖŸůШΝЮΟШƓĲƖШұΝΜΜШůŔũũŔŸŰШƖĲƚĲċƖĦőШŔŰĦŸůĲШŉŸƖШƣőĲШΞΡƣőШƓĲƖĦĲŰƣŔũĲШƣŸШΞЮΤШŉŸƖШƣőĲШΤΡӖШƓĲƖĦĲŰƣŔũĲШ
ŉŸƖШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШƖĲƚĲċƖĦőШŔŰĦŸůĲƚШŊƖĲċƣĲƖШƣőċŰШұΟΜΜШůŔũũŔŸŰЮШ[ŸƖШƣőĲШŊƖŸƨƓШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚШ
ƽŔƣőШƖĲƚĲċƖĦőШŔŰĦŸůĲƚШĤĲƣƽĲĲŰШұΝΜΜрΟΜΜШůŔũũŔŸŰШŊƖŸƨƓЯШƣőŔƚШƖċŰŊĲƚШŉƖŸůШΝЮΟШƣŸШΞЮΟЮШ 

7ǃШĦŸŰƣƖċƚƣЯШƣőĲШůĲĬŔċŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƖċƣĲШŉŸƖШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШƖĲƚĲċƖĦőШĤċƚĲƚШĤĲƣƽĲĲŰШ
ұΡΜШůŔũũŔŸŰШƣŸШұΝΜΜШůŔũũŔŸŰШŔƚШΝЮΟШƚƓŔŰŸƨƣƚШƓĲƖШұΝΜΜШůŔũũŔŸŰШĬƨƖŔŰŊШΞΜΝΦрΞΜΞΠЮШ 

ìőċƣШŔƚШƚƣƖŔťŔŰŊШŉƖŸůШ[ŔŊƨƖĲШΟΜШыƓċŰĲũШ7ьШŔƚШƣőċƣШƣőĲШƖċŰŊĲШŸŉШŰŸƖůċũŔƚĲĬШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШ
ũĲƻĲũƚШŔƚШĤƖŸċĬũǃШƚŔůŔũċƖШċĦƖŸƚƚШƣőĲШĬŔǭĲƖĲŰƣШŊƖŸƨƓƚШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚЯШŔŰĬŔĦċƣŔŰŊШƣőċƣШƣőĲƖĲШċƖĲШċƣШ
ũĲċƚƣШƚŸůĲШŔŰƚƣŔƣƨƣŔŸŰƚШŔŰШĲċĦőШŊƖŸƨƓШтШŉƖŸůШƚůċũũĲƖШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШƚŸůĲШŸŉШƣőĲШũċƖŊĲƚƣШ
ƖĲƚĲċƖĦőШŔŰƚƣŔƣƨƣŔŸŰƚШтШƣőċƣШƓƖŸĬƨĦĲШƚƓŔŰŸƨƣƚШċƣШƚŔůŔũċƖũǃШőŔŊőШũĲƻĲũƚШċŰĬШŸƣőĲƖШƣőċƣШƓƖŸĬƨĦĲШċƣШ
ƚŔůŔũċƖũǃШũŸƽĲƖШũĲƻĲũƚЮШÑőŔƚШƖċŔƚĲƚШċŰШŔůƓŸƖƣċŰƣШƕƨĲƚƣŔŸŰШŸŉШƽőĲƣőĲƖШƣőĲƖĲШċƖĲЯШċƚШĤĲũŔĲƻĲĬЯШ
ĦƖŔƣŔĦċũШůċƚƚШƣőƖĲƚőŸũĬƚШŉŸƖШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰЯШċĤŸƻĲШƽőŔĦőШŔƣШĤĲĦŸůĲƚШƖĲũċƣŔƻĲũǃШĲċƚŔĲƖШƣŸШ
ƓƖŸĬƨĦĲЯШƚƨƓƓŸƖƣШċŰĬШŰƨƖƣƨƖĲШċĬĬŔƣŔŸŰċũШƚƓŔŰŸƨƣƚЮШfŉШƣőĲƖĲШċƖĲЯШŉƨƖƣőĲƖШŔŰƻĲƚƣŔŊċƣŔŸŰШŔƚШŰĲĲĬĲĬШƣŸШ
ƨŰĬĲƖƚƣċŰĬШƣőĲШůĲĦőċŰŔƚůƚШƣőƖŸƨŊőШƽőŔĦőШƚůċũũĲƖШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШĦċŰШĤĲŰĲǯƣШŉƖŸůШ
ƚĦċũĲЮ 



 

ΡΜ 

9ŸůƓċƖŔŰŊШƣőĲШƣƽŸШƣŔůĲШƓĲƖŔŸĬƚЯШƣőĲƖĲШŔƚШƻĲƖǃШũŔƣƣũĲШĬŔǭĲƖĲŰĦĲШŔŰШƣőĲШƓĲƖŉŸƖůċŰĦĲШŸŉШƣőĲШŊƖŸƨƓШ
ƽŔƣőШƖĲƚĲċƖĦőШĤċƚĲƚШŊƖĲċƣĲƖШƣőċŰШұΟΜΜШůŔũũŔŸŰЮШ7ĲǃŸŰĬШƣőŔƚШŊƖŸƨƓЯШũċƖŊĲШƖĲƚĲċƖĦőШŔŰƚƣŔƣƨƣŔŸŰƚШ
ċƓƓĲċƖШƣŸШĤĲШůŸƖĲШƚǃƚƣĲůċƣŔĦċũũǃШĦċƣĦőŔŰŊШƨƓЮШÖŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШƖĲƚĲċƖĦőШĤċƚĲƚШŸŉШұΝΜΜрΟΜΜШ
ůŔũũŔŸŰШĲǂƓĲƖŔĲŰĦĲĬШċШƚŔŊŰŔǯĦċŰƣШŔŰĦƖĲċƚĲШĤĲƣƽĲĲŰШƣőĲШƣƽŸШƓĲƖŔŸĬƚШыƣőĲШůĲĬŔċŰШŔŰĦƖĲċƚĲƚШŉƖŸůШ
ΝЮΝШƣŸШΝЮΥШƚƓŔŰŸƨƣƚШƓĲƖШұΝΜΜШůŔũũŔŸŰШŸŉШƖĲƚĲċƖĦőШŔŰĦŸůĲьЯШƽőŔĦőШŰŸƽШƓƨƣƚШƣőĲůШŔŰШũŔŰĲШƽŔƣőШ
ƓƖŸĬƨĦƣŔŸŰШƖċƣĲƚШŸŉШƣőĲШұΟΜΜШůŔũũŔŸŰҼШŊƖŸƨƓЮШÖŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőŔŰШƣőŔƚШŊƖŸƨƓШƚĲĲŔŰŊШƚŔŊŰŔǯĦċŰƣШ
ƖŔƚĲƚШŔŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŸƻĲƖШƣŔůĲШŔŰĦũƨĬĲШ7ƖŔƚƣŸũЯШ ĲƽĦċƚƣũĲЯШ ŸƣƣŔŰŊőċůЯШÄƨĲĲŰШ~ċƖǃЯШ
EǂĲƣĲƖЯШxŔƻĲƖƓŸŸũЯШÉőĲǭŔĲũĬШċŰĬШ7ŔƖůŔŰŊőċůЮ 

ШŰƨůĤĲƖШŸŉШŉċĦƣŸƖƚШĦŸƨũĬШĤĲШĬƖŔƻŔŰŊШƣőĲƚĲШĦőċŰŊĲƚЯШŰŸƣШũĲċƚƣа 

р ŰШŸƻĲƖċũũШůċƣƨƖŔŰŊШŸŉШƨŰŔƻĲƖƚŔƣǃШĲĦŸƚǃƚƣĲůƚШĤĲǃŸŰĬШƣőĲШ]ŸũĬĲŰШÑƖŔċŰŊũĲШŸŉШ§ǂŉŸƖĬЯШ
9ċůĤƖŔĬŊĲШċŰĬШxŸŰĬŸŰШƣŸШƚƨƓƓŸƖƣШƚƓŔŰŸƨƣƚ 

р EǭŸƖƣƚШĤǃШƣőĲƚĲШƨŰŔƻĲƖƚŔƣŔĲƚШƣŸШƚƣƖĲŰŊƣőĲŰШƣőĲŔƖШŔŰĦĲŰƣŔƻĲƚШċŰĬШƚƨƓƓŸƖƣШŉŸƖШƚƓŔŰŸƨƣШ
ŉŸƨŰĬĲƖƚ 

р ÂƖŸċĦƣŔƻĲШŔŰƻĲƚƣůĲŰƣШĤǃШŉƨŰĬŔŰŊШĤŸĬŔĲƚЯШƚƨĦőШċƚШÅĲƚĲċƖĦőШEŰŊũċŰĬЯШŔŰШƣőĲƚĲШƨŰŔƻĲƖƚŔƣŔĲƚШ
ƣŸШĲŰċĤũĲШƣőĲůШƣŸШƓƖŸƻŔĬĲШůŸƖĲШĬĲĬŔĦċƣĲĬШƖĲƚŸƨƖĦĲƚШƣŸШƚƨƓƓŸƖƣШƚƓŔŰŸƨƣШĬĲƻĲũŸƓůĲŰƣШ
ċŰĬШċƣƣƖċĦƣШŔŰƻĲƚƣůĲŰƣШыŉŸƖШĲǂċůƓũĲШƣőƖŸƨŊőШƣőĲШĦŸůůĲƖĦŔċũŔƚċƣŔŸŰрŉŸĦƨƚĲĬШ9ŸŰŰĲĦƣŔŰŊШ
9ċƓċĤŔũŔƣǃШ[ƨŰĬƚь 

р ÑőĲШŔŰƣƖŸĬƨĦƣŔŸŰШŸŉШĬĲĬŔĦċƣĲĬШŔŰƻĲƚƣůĲŰƣШŉƨŰĬƚШƚƨĦőШċƚШ ŸƖƣőĲƖŰШ]ƖŔƣƚƣŸŰĲЯШőĲũƓŔŰŊШƣŸШ
ŔŰĦƖĲċƚĲШƣőĲШċƻċŔũċĤŔũŔƣǃШŸŉШŔŰƻĲƚƣůĲŰƣШĦċƓŔƣċũШŉŸƖШƚƓŔŰŸƨƣƚШĤċƚĲĬШŔŰШƨŰŔƻĲƖƚŔƣŔĲƚШŸƨƣƚŔĬĲШ
]ŸũĬĲŰШÑƖŔċŰŊũĲ 

ÖŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШċШƖĲƚĲċƖĦőШĤċƚĲШŸŉШұΡΜШůŔũũŔŸŰШтШұΝΜΜШůŔũũŔŸŰШċũƚŸШƚċƽШƣőĲŔƖШůĲĬŔċŰШƚƓŔŰŸƨƣШ
ƓƖŸĬƨĦƣŔŸŰШƖċƣĲШŊƖŸƽШŉƖŸůШΝЮΜШƣŸШΝЮΟЯШċШũĲƻĲũШƚũŔŊőƣũǃШőŔŊőĲƖШƣőċŰШƽőĲƖĲШƣőĲШŊƖŸƨƓШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚШ
ƽŔƣőШƖĲƚĲċƖĦőШĤċƚĲƚШŸŉШұΝΜΜШůŔũũŔŸŰрұΟΜΜШůŔũũŔŸŰШƽĲƖĲШŔŰШΞΜΝΟШтШΞΜΝΥЮ 

7ǃШĦŸŰƣƖċƚƣЯШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШұΞΜрΡΜШůŔũũŔŸŰШŊƖŸƨƓШĲǂƓĲƖŔĲŰĦĲĬШċШƚũŔŊőƣШĬĲĦũŔŰĲШŔŰШĤŸƣőШƣőĲШ
ůĲĬŔċŰШċŰĬШůĲċŰШċƻĲƖċŊĲШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШƓĲƖШұΝΜΜШůŔũũŔŸŰШŸŉШƖĲƚĲċƖĦőШŔŰĦŸůĲШĤĲƣƽĲĲŰШ
ƓĲƖŔŸĬƚЮШ ŸƣĲЯШőŸƽĲƻĲƖЯШƣőċƣШƓƖŸĬƨĦƣŔŸŰШƖċƣĲƚШŉŸƖШƣőĲƚĲШŔŰƚƣŔƣƨƣŔŸŰƚЯШŊŔƻĲŰШƣőĲŔƖШůƨĦőШƚůċũũĲƖШ
ƖĲƚĲċƖĦőШĤċƚĲƚЯШċƖĲШůŸƖĲШƻŸũċƣŔũĲШŉŸƖШĲƻĲŰШƽŔƣőШƚůċũũШĦőċŰŊĲƚШŔŰШƣőĲШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШ
ƓƖŸĬƨĦĲĬШĦŸůƓċƖĲĬШƽŔƣőШũċƖŊĲƖШƖĲƚĲċƖĦőШŔŰƚƣŔƣƨƣŔŸŰƚЮШ 

ΡЮΟ 9ŸůƓċƖŔŰŊШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŔŰШƣőĲШÖŰŔƣĲĬШuŔŰŊĬŸůШċŰĬШÖŰŔƣĲĬШÉƣċƣĲƚ 

ÑőĲШċĤŔũŔƣǃШŸŉШƣőĲШÖuШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůШŔŰШƓƖŸĬƨĦŔŰŊШƚƓŔŰŸƨƣƚШŔƚШŉƖĲƕƨĲŰƣũǃШĦŸůƓċƖĲĬШƽŔƣőШƣőĲШ
ÖŰŔƣĲĬШÉƣċƣĲƚЯШŸŉƣĲŰШƽŔƣőШƚƨŊŊĲƚƣŔŸŰƚШƣőċƣШÖÉШƨŰŔƻĲƖƚŔƣŔĲƚШƓĲƖŉŸƖůШůƨĦőШĤĲƣƣĲƖШƣőċŰШŸƨƖШÖuШ
ĦŸƨŰƣĲƖƓċƖƣƚЮШÑőŔƚШƚĲĦƣŔŸŰШĲǂċůŔŰĲƚШƣőŔƚШĦũċŔůЯШƨƓĬċƣŔŰŊШċŰШċŰċũǃƚŔƚШŸŉШÖuрÖÉШƚƓŔŰŸƨƣШ
ƓƖŸĬƨĦƣŔŸŰШƖċƣĲƚШŉƖŸůШÖũƖŔĦőƚĲŰШċŰĬШÅŸƨƓċťŔċШыΞΜΞΠьШƨƚŔŰŊШƣőĲШũċƣĲƚƣШĬċƣċШċƻċŔũċĤũĲЮШ 

ΡЮΟЮΝ ?ċƣċШƚŸƨƖĦĲƚШċŰĬШůĲƣőŸĬŸũŸŊŔĦċũШĦőċũũĲŰŊĲƚ 

ƣШƣőĲШŸƨƣƚĲƣШŸŉШƣőŔƚШƚĲĦƣŔŸŰЯШŔƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШŰŸƣĲШƣőĲШĬŔǭŔĦƨũƣŔĲƚШŔŰШĦŸůƓċƖŔŰŊШƚƓŔŰŸƨƣШ
ƓƖŸĬƨĦƣŔŸŰШƖċƣĲƚШċĦƖŸƚƚШĦŸƨŰƣƖŔĲƚЮШÑőŔƚШŔƚШĬƨĲШŰŸƣШũĲċƚƣШƣŸШőŸƽШĬċƣċШŔƚШĦŸũũĲĦƣĲĬЯШƻċƖǃŔŰŊШ
ĬĲǯŰŔƣŔŸŰƚШŔŰĦũƨĬŔŰŊШĤŸƣőШŸŰШƽőċƣШĦŸŰƚƣŔƣƨƣĲƚШċШƚƓŔŰŸƨƣШċŰĬШŸŰШƖĲƚĲċƖĦőШƚƓĲŰĬŔŰŊоŔŰĦŸůĲЯШċŰĬШ
ƣőĲШŔůƓŸƖƣċŰĦĲШŸŉШĦŸŰƣĲǂƣƨċũШŉċĦƣŸƖƚШƣőċƣШƚőċƓĲШĬĲĦŔƚŔŸŰƚШċĤŸƨƣШƻŔċĤũĲШċŰĬШƓƖĲŉĲƖƖĲĬШƖŸƨƣĲƚШƣŸШ
ĦŸůůĲƖĦŔċũŔƚŔŰŊШfÂШĲůĲƖŊŔŰŊШŉƖŸůШƨŰŔƻĲƖƚŔƣŔĲƚЮШ 



 

ΡΝ 

ÑőĲШĦŸůƓċƖċƣŔƻĲШċŰċũǃƚŔƚШŸŉШƣőĲШÖuШċŰĬШÖÉШƓƖĲƚĲŰƣĲĬШőĲƖĲШĬƖċƽƚШŸŰШĬċƣċШċƻċŔũċĤũĲШŸŰШƣőĲШÖÉШ
ƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůШŉƖŸůШƣőĲШ ƚƚŸĦŔċƣŔŸŰШŸŉШÖŰŔƻĲƖƚŔƣǃШÑĲĦőŰŸũŸŊǃШ~ċŰċŊĲƖƚШы ÖÑ~ьШċŰŰƨċũШ
ũŔĦĲŰƚŔŰŊШċĦƣŔƻŔƣǃШƚƨƖƻĲǃ20ЯШċĦĦĲƚƚŔĤũĲШƣőƖŸƨŊőШƣőĲŔƖШÉƣċƣŔƚƣŔĦƚШ ĦĦĲƚƚШŉŸƖШÑĲĦőŰŸũŸŊǃШÑƖċŰƚŉĲƖШ
ыÉÑ ÑÑьШĬċƣċĤċƚĲЮШ[ŸƖШƣőĲШÖuШƽĲШũĲƻĲƖċŊĲШŔŰŉŸƖůċƣŔŸŰШŉƖŸůШcEÉ ШŸŰШƖĲƚĲċƖĦőШŔŰĦŸůĲШċŰĬШƣőĲШ
ÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШŉŸƖШƣőĲШŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШƓƖŸĬƨĦĲĬШĤǃШƨŰŔƻĲƖƚŔƣŔĲƚЮШ[ŔŰċŰĦŔċũШĬċƣċШŉƖŸůШ
ƣőĲШÖÉШŔƚШǯƖƚƣШĦŸŰƻĲƖƣĲĬШŔŰƣŸШΞΜΞΠШƓƖŔĦĲƚШƨƚŔŰŊШƣőĲШÖÉШ]?ÂШĬĲǰċƣŸƖШċŰĬШƣőĲŰШĦŸŰƻĲƖƣĲĬШŔŰƣŸШ
7ƖŔƣŔƚőШÂŸƨŰĬƚШƨƚŔŰŊШƣőĲШÂƨƖĦőċƚŔŰŊШÂŸƽĲƖШÂċƖŔƣǃШĲǂĦőċŰŊĲШƖċƣĲШŉŸƖШΞΜΞΠ21ЮШ[ŔŰċŰĦŔċũШĬċƣċШŉŸƖШƣőĲШ
ÖuШŔƚШĦŸŰƻĲƖƣĲĬШŔŰƣŸШΞΜΞΠШƓƖŔĦĲƚШƨƚŔŰŊШƣőĲШÖuШ]?ÂШĬĲǰċƣŸƖЮШÑőŔƚШċƣƣĲůƓƣƚШƣŸШĤŸƣőШĦŸŰƣƖŸũШŉŸƖШ
ĬŔǭĲƖĲŰƣШƖċƣĲƚШŸŉШŔŰǰċƣŔŸŰШƽŔƣőŔŰШĦŸƨŰƣƖǃШċƚШƽĲũũШċƚШċĬŢƨƚƣŔŰŊШŉŸƖШĬŔǭĲƖĲŰĦĲƚШŔŰШƣőĲШƓƨƖĦőċƚŔŰŊШ
ƓŸƽĲƖШŸŉШĬŔǭĲƖĲŰƣШĦƨƖƖĲŰĦŔĲƚЮ 

ÉĲƻĲƖċũШĦőċũũĲŰŊĲƚШŉƨƖƣőĲƖШĦŸůƓũŔĦċƣĲШƣőĲШƓƖŸĦĲƚƚШŸŉШůċťŔŰŊШĦŸůƓċƖŔƚŸŰƚШŸŉШƚƓŔŰŸƨƣШ
ƓƖŸĬƨĦƣŔŸŰШĤĲƣƽĲĲŰШÖuШċŰĬШÖÉШƨŰŔƻĲƖƚŔƣǃШƚǃƚƣĲůƚЮШ[ŔƖƚƣũǃЯШƖĲƓŸƖƣŔŰŊШƣŸШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШ
ƣőƖŸƨŊőШcEÉ ШŔƚШċШƚƣċƣƨƣŸƖǃШƖĲƕƨŔƖĲůĲŰƣШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣŔĲƚЯШĲŰƚƨƖŔŰŊШĦŸůƓũĲƣĲШĦŸƻĲƖċŊĲШċĦƖŸƚƚШ
ƣőĲШĲũŔŊŔĤũĲШƓŸƓƨũċƣŔŸŰШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚЮШ7ǃШĦŸŰƣƖċƚƣЯШƣőĲШ ÖÑ~ШũŔĦĲŰƚŔŰŊШƚƨƖƻĲǃШŔŰШƣőĲШÖÉШŔƚШ
ƻŸũƨŰƣċƖǃЯШċũĤĲŔƣШƽŔƣőШƚƣƖŸŰŊШĦŸƻĲƖċŊĲШċĦƖŸƚƚШƣőĲШůċŢŸƖШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚЮШ 

~ŸƖĲŸƻĲƖЯШƣőĲШůŔŰŔůƨůШƖĲƚĲċƖĦőШĤċƚĲШŸŉШċШƨŰŔƻĲƖƚŔƣǃШƚƨĤůŔƣƣŔŰŊШƣŸШƣőĲШ ÖÑ~ШŔƚШċƖŸƨŰĬШұΞЮΡШ
ůŔũũŔŸŰШыċƻĲƖċŊĲШŉŸƖШΞΜΝΦрΞΠьЯШƽőŔũĲШcE79fШŔŰĦũƨĬĲƚШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШůŔŰŔůċũШŸƖШŰŸШƖĲƚĲċƖĦőШ
ŔŰĦŸůĲЮШ ĬĬŔƣŔŸŰċũũǃЯШƣőĲШ ÖÑ~ШĬċƣċƚĲƣШƚƓĲĦŔǯĦċũũǃШŉŸĦƨƚĲƚШŸŰШƣĲĦőŰŸũŸŊǃШƣƖċŰƚŉĲƖШċĦƣŔƻŔƣŔĲƚШ
ƚƨĦőШċƚШũŔĦĲŰƚŔŰŊШċŰĬШƚƣċƖƣрƨƓƚЯШůĲċŰŔŰŊШƣőċƣШƓċƖƣŔĦŔƓċƣŔŰŊШƨŰŔƻĲƖƚŔƣŔĲƚШƣǃƓŔĦċũũǃШĲŰŊċŊĲШŔŰШċƣШ
ũĲċƚƣШƚŸůĲШũĲƻĲũШŸŉШƣĲĦőŰŸũŸŊǃШƣƖċŰƚŉĲƖЮШ7ǃШĦŸŰƣƖċƚƣЯШcE79fШŔŰĦũƨĬĲƚШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШƚŸůĲШ
ƖĲƚĲċƖĦőШċĦƣŔƻŔƣǃШĤƨƣШŰŸШƣĲĦőŰŸũŸŊǃШƣƖċŰƚŉĲƖШċĦƣŔƻŔƣǃЮШ 

ƣШƣőĲШŸƣőĲƖШĲŰĬШŸŉШƣőĲШƚƓĲĦƣƖƨůЯШƣőĲШÖÉШŔƚШőŸůĲШƣŸШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШůƨĦőШũċƖŊĲƖШƖĲƚĲċƖĦőШ
ĲŰƣĲƖƓƖŔƚĲƚШĦŸůƓċƖĲĬШƽŔƣőШƽőċƣШĲǂŔƚƣƚШŔŰШƣőĲШÖuЮШfŰШΞΜΞΠШыƣőĲШůŸƚƣШƖĲĦĲŰƣШǃĲċƖШċƻċŔũċĤũĲьЯШƣőĲШ
ÖÑ~ШĬċƣċĤċƚĲШũŔƚƣƚШƚĲƻĲŰШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШƖĲƚĲċƖĦőШĲǂƓĲŰĬŔƣƨƖĲƚШŸŉШŊƖĲċƣĲƖШƣőċŰШұΝШĤŔũũŔŸŰЯШ
ŔŰĦũƨĬŔŰŊШ~fÑЯШÉƣċŰŉŸƖĬШÖŰŔƻĲƖƚŔƣǃЯШsŸőŰƚШcŸƓťŔŰƚШÖŰŔƻĲƖƚŔƣǃЯШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШ~ŔĦőŔŊċŰЯШÖ9ШÉċŰШ
?ŔĲŊŸЯШÖ9x ЯШċŰĬШÖ9ШÉċŰШ[ƖċŰĦŔƚĦŸЮШÉĲƻĲŰƣĲĲŰШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲŔƖШĬċƣċĤċƚĲШőċƻĲШƖĲƚĲċƖĦőШ
ĲǂƓĲŰĬŔƣƨƖĲƚШŊƖĲċƣĲƖШƣőċŰШұΥΜΜШůŔũũŔŸŰЮШ 

?ŔǭĲƖĲŰƣШĬĲǯŰŔƣŔŸŰƚШŸŉШƚƓŔŰŸƨƣƚШĤĲƣƽĲĲŰШƣőĲШ ÖÑ~ШċŰĬШƣőĲШcE79fШĬċƣċƚĲƣƚШŉƨƖƣőĲƖШĦŸůƓũŔĦċƣĲШ
ĦŸůƓċƖċƣŔƻĲШċŰċũǃƚĲƚЮШfŰШƣőĲШ ÖÑ~ШĦŸŰƣĲǂƣЯШƚƓŔŰŸƨƣƚШċƖĲШĬĲǯŰĲĬШċƚШĦŸůƓċŰŔĲƚШѨŉŸƖůĲĬЮƣőċƣЮ
ƽĲƖĲЮĬĲƓĲŰĬĲŰƣЮƨƓŸŰЮƣőĲЮũŔĦĲŰƚŔŰŊЮŸŉЮǃŸƨƖЮŔŰƚƣŔƣƨƣŔŸŰѩƚЮƣĲĦőŰŸũŸŊǃЮŉŸƖЮƣőĲŔƖЮŔŰŔƣŔċƣŔŸŰдѨШ
9ŸŰƻĲƖƚĲũǃЯШƣőĲШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШŰŸƽШĬĲǯŰĲƚШƚƓŔŰŸƨƣƚШċƚШǯƖůƚШƚĲƣШƨƓШƓƖŔůċƖŔũǃШƣŸШ
ĦŸůůĲƖĦŔċũŔƚĲШfÂШыŔĬĲċƚЯШŔŰŉŸƖůċƣŔŸŰШċŰĬШťŰŸƽũĲĬŊĲьШĦƖĲċƣĲĬШĤǃШƣőĲШƚƣċǭШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚЮШìőŔũĲШ
ƚŔůŔũċƖЯШƣőĲШĬŔǭĲƖĲŰĦĲƚШċĬĬШċШũċǃĲƖШŸŉШĦŸůƓũĲǂŔƣǃШƣŸШĦƖŸƚƚрƚǃƚƣĲůШĦŸůƓċƖŔƚŸŰƚЮ 

ÑŸШŉċĦŔũŔƣċƣĲШĦŸůƓċƖŔƚŸŰƚЯШƣőĲШċŰċũǃƚŔƚШũŔůŔƣƚШƣőĲШƚċůƓũĲШƣŸШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШƖĲƚĲċƖĦőШŔŰĦŸůĲƚШ
ыÖuШŔŰƚƣŔƣƨƣŔŸŰƚьШŸƖШĲǂƓĲŰĬŔƣƨƖĲƚШыÖÉШŔŰƚƣŔƣƨƣŔŸŰƚьШŊƖĲċƣĲƖШƣőċŰШұΞΜШůŔũũŔŸŰЮШÖŰŔƻĲƖƚŔƣŔĲƚШŔŰШĲċĦőШ
ĦŸƨŰƣƖǃШċƖĲШƣőĲŰШŊƖŸƨƓĲĬШĤǃШƣőĲШƚĦċũĲШŸŉШƣőĲŔƖШƖĲƚĲċƖĦőШĲŰƣĲƖƓƖŔƚĲШƣŸШċũũŸƽШŉŸƖШĦŸůƓċƖŔƚŸŰƚШ
ĤĲƣƽĲĲŰШůŸƖĲШƚŔůŔũċƖũǃШƚŔǍĲĬШŔŰƚƣŔƣƨƣŔŸŰƚЮШÑőĲШƖĲƚƨũƣƚШċƖĲШĦċƓƣƨƖĲĬШŔŰШ[ŔŊƨƖĲШΟΝШċŰĬШ[ŔŊƨƖĲШΟΞЮШ 

 
20 https://autm.net/surveys -and-tools/surveys/licensing-survey: џÑőĲЮ ÖÑ~ЮxŔĦĲŰƚŔŰŊЮ ĦƣŔƻŔƣǃЮÉƨƖƻĲǃЮŸŉŉĲƖƚЮ
quantitative data and real-world examples about licensing activities at U.S. and Canadian universities, hospitals and 
ƖĲƚĲċƖĦőЮŔŰƚƣŔƣƨƣŔŸŰƚдѠ 
21 Available from the Organisation for Economic Cooperation and Development (OECD) 

https://autm.net/surveys-and-tools/surveys/licensing-survey


 

ΡΞ 

[ŔŊƨƖĲШΟΝШ҇ШÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШŉŸƖШÖuШċŰĬШÖÉШƨŰŔƻĲƖƚŔƣŔĲƚЯШŊƖŸƨƓĲĬШĤǃШƣőĲШƚĦċũĲШŸŉШƣőĲŔƖШ
ƖĲƚĲċƖĦőШĤċƚĲШыƖĲƚĲċƖĦőШŔŰĦŸůĲШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣŔĲƚЯШƖĲƚĲċƖĦőШĲǂƓĲŰĬŔƣƨƖĲШŉŸƖШÖÉШ
ƨŰŔƻĲƖƚŔƣŔĲƚь 

 
ÉŸƨƖĦĲƚаШÖÉШĬċƣċаШÖÑ~ШÉƣċƣŔƚƣŔĦƚШ ĦĦĲƚƚШŉŸƖШÑĲĦőŰŸũŸŊǃШÑƖċŰƚŉĲƖШ?ċƣċĤċƚĲШыÉÑ ÑÑьбШÖuШĬċƣċаШŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШ
ƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШcEÉ ќƚШ[ŔŰċŰĦĲШÅĲĦŸƖĬ 

[ŔŊƨƖĲШΟΞШ҇ШÅĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċŰĬШƖĲƚĲċƖĦőШƚĦċũĲШŉŸƖШÖuШƨŰŔƻĲƖƚŔƣŔĲƚШ
ыĤũċĦťШƣƖŔċŰŊũĲƚьШċŰĬШÖÉШƨŰŔƻĲƖƚŔƣŔĲƚШыƖĲĬШĬŸƣƚь 

 
ÉŸƨƖĦĲƚаШÖÉШĬċƣċаШ ÖÑ~ШÉƣċƣŔƚƣŔĦƚШ ĦĦĲƚƚШŉŸƖШÑĲĦőŰŸũŸŊǃШÑƖċŰƚŉĲƖШ?ċƣċĤċƚĲШыÉÑ ÑÑьбШÖuШĬċƣċаШ ŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШ
ƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШcEÉ ќƚШ[ŔŰċŰĦĲШÅĲĦŸƖĬ 



 

ΡΟ 

ÑőĲШċŰċũǃƚŔƚШƚőŸƽƚШƣőċƣШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƖċƣĲƚШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΝΦрΞΜΞΠЯШƽőĲŰШŰŸƖůċũŔƚĲĬШ
ĤǃШƣőĲШƚĦċũĲШŸŉШƣőĲШƨŰŔƻĲƖƚŔƣǃќƚШƖĲƚĲċƖĦőШĲŰƣĲƖƓƖŔƚĲЯШċƖĲШũċƖŊĲũǃШĦŸůƓċƖċĤũĲШĤĲƣƽĲĲŰШÖuШċŰĬШÖÉШ
ƨŰŔƻĲƖƚŔƣŔĲƚШы[ŔŊƨƖĲШΟΝьШƓċƖƣŔĦƨũċƖũǃШŉŸƖШƣőŸƚĲШƽŔƣőШƖĲƚĲċƖĦőШŔŰĦŸůĲƚШŸƖШĲǂƓĲŰĬŔƣƨƖĲƚШŊƖĲċƣĲƖШƣőċŰШ
ұΡΜШůŔũũŔŸŰЮШ[ŸƖШĲċĦőШŊƖŸƨƓШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚШċĤŸƻĲШƣőŔƚШƣőƖĲƚőŸũĬЯШƣőĲШċƻĲƖċŊĲƚШыůĲĬŔċŰƚЯШůĲċŰƚьЯШ
ċŰĬШƣőĲШƖċŰŊĲƚШċƖŸƨŰĬШƣőĲШċƻĲƖċŊĲШыƣőĲШĤŸǂĲƚШŔŰШƣőĲШǯŊƨƖĲьШċƖĲШĤƖŸċĬũǃШƚŔůŔũċƖЮШ 

ÑőŔƚШƚƨŊŊĲƚƣƚШƣőċƣЯШċĦƖŸƚƚШĲċĦőШƚŔǍĲШŊƖŸƨƓШŸŉШƨŰŔƻĲƖƚŔƣŔĲƚЯШƣőĲƖĲШċƖĲШƨŰŔƻĲƖƚŔƣŔĲƚШŔŰШƣőĲШÖuШċŰĬШÖÉШ
ƓƖŸĬƨĦŔŰŊШƚŔůŔũċƖШũĲƻĲũƚШŸŉШƚƓŔŰŸƨƣƚбШƚŸůĲШƓĲƖŉŸƖůŔŰŊШċĤŸƻĲШƣőĲШůĲĬŔċŰШŉŸƖШƣőĲШŊƖŸƨƓЯШċŰĬШ
ƚŸůĲШĤĲũŸƽЯШƽŔƣőШƣőĲШƖċŰŊĲШŔŰШƓĲƖŉŸƖůċŰĦĲШĤƖŸċĬũǃШƚŔůŔũċƖЮШÑőŔƚШƚƨŊŊĲƚƣƚШƣőċƣШƣőĲШőŔŊőШċĤƚŸũƨƣĲШ
ŰƨůĤĲƖƚШŸŉШƚƓŔŰŸƨƣƚШƽĲШƚĲĲШĤĲŔŰŊШƓƖŸĬƨĦĲĬШĤǃШƨŰŔƻĲƖƚŔƣŔĲƚШƚƨĦőШċƚШ~fÑЯШÉƣċŰŉŸƖĬЯШċŰĬШ~ŔĦőŔŊċŰШ
ċƖĲШĬƖŔƻĲŰЯШċƣШũĲċƚƣШŔŰШƓċƖƣЯШĬƖŔƻĲŰШƣőĲŔƖШůƨĦőШũċƖŊĲƖШƖĲƚĲċƖĦőШĤċƚĲƚЮШ 

ΡЮΠ ÉƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċĦƖŸƚƚШċĦċĬĲůŔĦШĬŔƚĦŔƓũŔŰĲƚ 

[ŔŊƨƖĲШΟΟШƚőŸƽƚШƣőċƣШΟΠӖШŸŉШċĦċĬĲůŔĦƚШыŉƨũũШƣŔůĲШĲƕƨŔƻċũĲŰƣƚьШŔŰШÖuШƨŰŔƻĲƖƚŔƣŔĲƚШċƖĲШũŔŰťĲĬШƣŸШũŔŉĲШ
ƚĦŔĲŰĦĲƚШĬŔƚĦŔƓũŔŰĲƚЯШΞΟӖШƣŸШĲŰŊŔŰĲĲƖŔŰŊШċŰĬШƓőǃƚŔĦċũШƚĦŔĲŰĦĲƚЯШΟΜӖШƣŸШƣőĲШƚŸĦŔċũШƚĦŔĲŰĦĲƚЯШ
ċŰĬШΝΟӖШƣŸШƣőĲШċƖƣƚШċŰĬШőƨůċŰŔƣŔĲƚЮШÅĲƚĲċƖĦőШŊƖċŰƣƚШċŰĬШĦŸŰƣƖċĦƣƚШŔŰĦŸůĲШŔƚШƚťĲƽĲĬШƣŸƽċƖĬƚШ
ƣőĲШƚĦŔĲŰƣŔǯĦШċŰĬШĲŰŊŔŰĲĲƖŔŰŊШĬŔƚĦŔƓũŔŰĲƚЯШƖĲǰĲĦƣŔŰŊШŰŸƣШũĲċƚƣШƣőĲШŔŰĦƖĲċƚĲĬШĦŸƚƣƚШŸŉШĬĲũŔƻĲƖŔŰŊШ
ƖĲƚĲċƖĦőШŔŰШƣőĲƚĲШċƖĲċƚЮШ 

[ŔŊƨƖĲШΟΟШ҇ШÉőċƖĲШŸŉШċĦċĬĲůŔĦШƚƣċǭШċŰĬШƖĲƚĲċƖĦőШŊƖċŰƣƚШċŰĬШĦŸŰƣƖċĦƣƚШĤǃШĬŔƚĦŔƓũŔŰĲШŔŰШΞΜΞΠШ
ыӖьЯШċŰĬШƣőĲШƚőċƖĲШŸŉШƚƓŔŰŸƨƣƚШŔŰШƣőĲШÅĲŊŔƚƣĲƖШƽŔƣőШũŔŰťƚШƣŸШĲċĦőШĬŔƚĦŔƓũŔŰĲ 

 
ÉŸƨƖĦĲаШŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШcEÉ ќƚШ
[ŔŰċŰĦĲШċŰĬШÉƣċǭШÅĲĦŸƖĬ 

[ŔŊƨƖĲШΟΠШ҇ШÂƖŸƓŸƖƣŔŸŰШŸŉШƚƓŔŰŸƨƣƚШƖĲƓŸƖƣĲĬШƣŸШƣőĲШÅĲŊŔƚƣĲƖШƣőċƣШĲůĲƖŊĲШŉƖŸůШĬŔǭĲƖĲŰƣШ
ĬŔƚĦŔƓũŔŰċƖǃШĦŸůĤŔŰċƣŔŸŰƚШыӖь 

 
ÉŸƨƖĦĲаШŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲь 



 

ΡΠ 

ÑƨƖŰŔŰŊШƣŸШƣőĲШƓƖŸƓŸƖƣŔŸŰШŸŉШƚƓŔŰŸƨƣƚШƽŔƣőШũŔŰťƚШƣŸШĲċĦőШŸŉШƣőĲƚĲШĬŔƚĦŔƓũŔŰĲƚЯШΠΜӖШőċĬШŸƖŔŊŔŰƚШċƣШ
ũĲċƚƣШŔŰШƓċƖƣШŔŰШƣőĲШũŔŉĲШƚĦŔĲŰĦĲƚбШΡΣӖШŔŰШĲŰŊŔŰĲĲƖŔŰŊШċŰĬШƓőǃƚŔĦċũШƚĦŔĲŰĦĲƚбШΣӖШŔŰШƣőĲШƚŸĦŔċũШ
ƚĦŔĲŰĦĲƚШыΝΠΣШƚƓŔŰŸƨƣƚьбШċŰĬШΠӖШŔŰШƣőĲШċƖƣƚШċŰĬШőƨůċŰŔƣŔĲƚШыΝΜΞШƚƓŔŰŸƨƣƚьЮШ ŸƣĲШƣőċƣШċШƚƓŔŰŸƨƣШ
ĦċŰШőċƻĲШůƨũƣŔƓũĲШĬŔƚĦŔƓũŔŰċƖǃШŸƖŔŊŔŰƚЮШ[ŔŊƨƖĲШΟΠШċĬŢƨƚƣƚШŉŸƖШƣőŔƚШċŰĬШũŸŸťƚШċƣШĬŔǭĲƖĲŰƣШ
ĦŸůĤŔŰċƣŔŸŰƚШŸŉШĬŔƚĦŔƓũŔŰċƖǃШŸƖŔŊŔŰƚЮШfƣШƚőŸƽƚШƣőċƣШΟΟӖШŸŉШƚƓŔŰŸƨƣƚШĲůĲƖŊĲĬШŉƖŸůШƣőĲШũŔŉĲШ
ƚĦŔĲŰĦĲƚШŸŰũǃбШΡΜӖШŉƖŸůШĲŰŊŔŰĲĲƖŔŰŊШċŰĬШƓőǃƚŔĦċũШƚĦŔĲŰĦĲƚШŸŰũǃбШċŰĬШΥӖШŉƖŸůШċƖƣƚЯШőƨůċŰŔƣŔĲƚШ
ċŰĬШƚŸĦŔċũШƚĦŔĲŰĦĲƚШы cÉÉьШŸŰũǃЮШШŉƨƖƣőĲƖШΤӖШŸŉШƚƓŔŰŸƨƣƚШĤƖŸƨŊőƣШƣŸŊĲƣőĲƖШŔŰƚŔŊőƣƚШŉƖŸůШċĦƖŸƚƚШ
ũŔŉĲШƚĦŔĲŰĦĲƚШċŰĬШĲŰŊŔŰĲĲƖŔŰŊШƓőǃƚŔĦċũШƚĦŔĲŰĦĲƚбШċŰĬШΟӖШŉƖŸůШċĦƖŸƚƚШƚĦŔĲŰĦĲШċŰĬШĲŰŊŔŰĲĲƖŔŰŊШ
ыÉÑE~ьШċŰĬШ cÉÉЮ 

ÑőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƚƓŔŰŸƨƣƚШĤċƚĲĬШŸŰШƣőĲŔƖШĬŔƚĦŔƓũŔŰċƖǃШŸƖŔŊŔŰƚШċƓƓĲċƖƚШƣŸШůŸƖĲШƚƣƖŸŰŊũǃШůŔƖƖŸƖШ
ƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƖĲƚĲċƖĦőШŔŰĦŸůĲШƣőċŰШƣőĲШŰƨůĤĲƖƚШŸŉШċĦċĬĲůŔĦШƚƣċǭШŔŰШĲċĦőШĬŔƚĦŔƓũŔŰĲЮШÑőŔƚШ
ƖċŔƚĲƚШƣőĲШƕƨĲƚƣŔŸŰШŸŉШƽőĲƣőĲƖШƣőĲƖĲШŔƚШƚŔŊŰŔǯĦċŰƣШƨŰƣċƓƓĲĬШƓŸƣĲŰƣŔċũШƽŔƣőŔŰШ cÉÉШƣŸШƓƨƖƚƨĲШ
ƻĲŰƣƨƖĲШĤƨŔũĬŔŰŊШċƚШċШƖŸƨƣĲШƣŸШĦŸůůĲƖĦŔċũŔƚŔŰŊШŔĬĲċƚШĲůĲƖŊŔŰŊШŉƖŸůШƣőĲŔƖШċĦƣŔƻŔƣŔĲƚбШŸƖШƽőĲƣőĲƖШ
ŸƣőĲƖШƖŸƨƣĲƚШƣŸШƚĦċũŔŰŊШŔůƓċĦƣШůċǃШĤĲШůŸƖĲШċƓƓƖŸƓƖŔċƣĲЮШÑőŔƚШŔƚШċШŊƖŸƽŔŰŊШƣŸƓŔĦШŸŉШŔŰƣĲƖĲƚƣЯШƽŔƣőШ
ůŸƖĲШƚƣƨĬŔĲƚШĤĲŔŰŊШƓƨĤũŔƚőĲĬЯШŉŸƖШĲǂċůƓũĲШŸŰШƣőĲШĬŔǭĲƖĲŰƣШƓċƣőƽċǃƚШċŰĬШĤċƖƖŔĲƖƚШŉċĦĲĬШĤǃШ
ƚŸĦŔċũШƚĦŔĲŰƣŔƚƣƚШŔŰШĦŸůůĲƖĦŔċũŔƚŔŰŊШƣőĲŔƖШƖĲƚĲċƖĦőШыÖũƖŔĦőƚĲŰШѼШ ƣőċŰċƚƚŸƓŸƨũŸƨЯШΞΜΞΠьЮШ 

ÑőĲШĦŸƖƖĲũċƣŔŸŰƚШĤĲƣƽĲĲŰШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƽŔƣőŔŰШƣőĲƚĲШĬŔƚĦŔƓũŔŰĲШċƖĲċƚШċŰĬШƣőĲШƚĦċũĲШŸŉШ
ťŰŸƽũĲĬŊĲрĤċƚĲĬШċĦƣŔƻŔƣǃШƽŔƣőŔŰШƣőĲШĬŔƚĦŔƓũŔŰĲШŔƚШĲǂƓũŸƖĲĬШŉƨƖƣőĲƖШŔŰШ[ŔŊƨƖĲШΟΡЮШÑőĲƚĲШĦőċƖƣƚШ
ŉŸĦƨƚШŸŰШƣőĲШĲǂƓĲƖŔĲŰĦĲƚШŸŉШũċƖŊĲƖШƖĲƚĲċƖĦőШƨŰŔƻĲƖƚŔƣŔĲƚШыƽŔƣőШƖĲƚĲċƖĦőШŔŰĦŸůĲƚШŊƖĲċƣĲƖШƣőċŰШұΡΜШ
ůŔũũŔŸŰШƓĲƖШǃĲċƖьШċŰĬШƓũŸƣШƣőĲШċƻĲƖċŊĲШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШƽŔƣőШũŔŰťƚШƣŸШĲċĦőШĬŔƚĦŔƓũŔŰĲШċƖĲċШ
ċŊċŔŰƚƣШƣőĲШċƻĲƖċŊĲШƻċũƨĲШŸŉШƖĲƚĲċƖĦőШŊƖċŰƣƚШċŰĬШĦŸŰƣƖċĦƣƚШũŔŰťĲĬШƣŸШƣőċƣШċƖĲċЮШ[ŸƖШĦŸůƓċƖŔƚŸŰЯШ
[ŔŊƨƖĲШΟΡЯШƓċŰĲũШ ШƓƖŸƻŔĬĲƚШƣőĲШƚċůĲШĦőċƖƣШċƣШƣőĲШƨŰŔƻĲƖƚŔƣǃШũĲƻĲũШċĦƖŸƚƚШċũũШĬŔƚĦŔƓũŔŰĲƚЮШÑőƖĲĲШ
ũŔŰĲƚШċƖĲШƚƨƓĲƖŔůƓŸƚĲĬШŸŰƣŸШƣőĲШĦőċƖƣƚШƚőŸƽŔŰŊШƣőĲШĲǂƓĲĦƣĲĬШũĲƻĲũƚШŸŉШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШƓĲƖШ
ǃĲċƖШŔŉШƨŰŔƻĲƖƚŔƣŔĲƚШƓƖŸĬƨĦĲĬШƚƓŔŰŸƨƣƚШċƣШƖċƣĲƚШŸŉШΝЯШΞЯШċŰĬШΟШƚƓŔŰŸƨƣƚШƓĲƖШұΝΜΜШůŔũũŔŸŰШƖĲƚĲċƖĦőШ
ŊƖċŰƣƚШċŰĬШĦŸŰƣƖċĦƣƚШŔŰĦŸůĲЮ 

 ŸƣĲШƣőċƣШƨŰŔƻĲƖƚŔƣŔĲƚШƚĲĦƨƖĲШŔŰĦŸůĲШƣŸШƚƨƓƓŸƖƣШƖĲƚĲċƖĦőШŉƖŸůШċШŰƨůĤĲƖШŸŉШĬŔǭĲƖĲŰƣШƚŸƨƖĦĲƚЯШ
ŰŸƣШũĲċƚƣШƣőƖŸƨŊőШƚƓĲĦŔǯĦШƖĲƚĲċƖĦőШŊƖċŰƣƚШċŰĬШĦŸŰƣƖċĦƣƚШƣŸШĬĲũŔƻĲƖШƓƖŸŢĲĦƣƚЯШċŰĬШƣőƖŸƨŊőШƣőĲШ
ŉŸƖůƨũċрĬƖŔƻĲŰШĤũŸĦťШŊƖċŰƣШŉŸƖШƖĲƚĲċƖĦőЮШfƣШŔƚШŰŸƣШĦƨƖƖĲŰƣũǃШƓŸƚƚŔĤũĲШƣŸШĬŔƚċŊŊƖĲŊċƣĲШƣőĲШĤũŸĦťШ
ŊƖċŰƣШĦŸůƓŸŰĲŰƣШŸŉШƖĲƚĲċƖĦőШŔŰĦŸůĲШтШƽőŔĦőШĦċŰШĤĲШƚŔŊŰŔǯĦċŰƣШƚőċƖĲШŸŉШƣŸƣċũШƖĲƚĲċƖĦőШŔŰĦŸůĲШ
тШĤǃШĬŔƚĦŔƓũŔŰĲЮШ 

[ŔŊƨƖĲШΟΣШƣőĲŰШƖĲƓĲċƣƚШƣőŔƚШċŰċũǃƚŔƚШċŰĬШĦŸůƓċƖĲƚШċƻĲƖċŊĲШċŰŰƨċũШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċŊċŔŰƚƣШ
ƣőĲШŰƨůĤĲƖƚШŸŉШċĦċĬĲůŔĦƚШĲůƓũŸǃĲĬШƽŔƣőŔŰШĲċĦőШĬŔƚĦŔƓũŔŰĲШċƖĲċЮШÑőĲШĦŸƚƣШŸŉШĬĲũŔƻĲƖŔŰŊШ
ƖĲƚĲċƖĦőШƻċƖŔĲƚШƚŔŊŰŔǯĦċŰƣũǃШĤǃШĬŔƚĦŔƓũŔŰĲЯШŔŰШƓċƖƣŔĦƨũċƖШĤĲƣƽĲĲŰШÉÑE~ШċŰĬШ cÉÉЯШŰŸƣШũĲċƚƣШ
ĤĲĦċƨƚĲШŸŉШƣőĲШůƨĦőШőŔŊőĲƖШĦċƓŔƣċũШĦŸƚƣƚШƣǃƓŔĦċũũǃШƖĲƕƨŔƖĲĬШƣŸШĲŰċĤũĲШċŰĬШƚƨƚƣċŔŰШũċĤŸƖċƣŸƖǃр
ĤċƚĲĬШƖĲƚĲċƖĦőЮШ[ƨƖƣőĲƖůŸƖĲЯШŊŔƻĲŰШƣőĲШŰċƣƨƖĲШŸŉШƖĲƚĲċƖĦőШƽŔƣőŔŰШ cÉÉЯШŔƣШŔƚШċũƚŸШůƨĦőШůŸƖĲШ
ũŔťĲũǃШƣőċƣШƚŔŊŰŔǯĦċŰƣШċůŸƨŰƣƚШŸŉШƖĲƚĲċƖĦőШċĦƣŔƻŔƣǃШŔƚШĬĲũŔƻĲƖĲĬШĤǃШċĦċĬĲůŔĦƚШŉƨŰĬĲĬШũċƖŊĲũǃШŸƖШ
ĲŰƣŔƖĲũǃШĤǃШĦŸƖĲШŉƨŰĬŔŰŊШŉƖŸůШƣőĲШƨŰŔƻĲƖƚŔƣǃќƚШĤũŸĦťШŊƖċŰƣШŉŸƖШƖĲƚĲċƖĦőШƖċƣőĲƖШƣőċŰШƣőƖŸƨŊőШ
ƚƓĲĦŔǯĦШŊƖċŰƣƚШċŰĬШĦŸŰƣƖċĦƣƚЮШ7ĲĦċƨƚĲШŸŉШƣőŔƚЯШƨƚŔŰŊШƖĲƚĲċƖĦőШŊƖċŰƣƚШċŰĬШĦŸŰƣƖċĦƣƚШŔŰĦŸůĲШċƚШċШ
ŰŸƖůċũŔƚŔŰŊШŉċĦƣŸƖШůċǃШĤĲШůŸƖĲШƓƖŸĤũĲůċƣŔĦШƽőĲŰШĦŸůƓċƖŔŰŊШƚƓŔŰŸƨƣШƓƖŸĬƨĦƣŔŸŰШċĦƖŸƚƚШ
ĬŔƚĦŔƓũŔŰĲƚЮШ 



 

ΡΡ 

[ŔŊƨƖĲШΟΡШ҇ШÅĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣőĲШċƻĲƖċŊĲШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШŉŸƨŰĬĲĬШƓĲƖШǃĲċƖШŸƻĲƖШƣőĲШ
ƓĲƖŔŸĬШΞΜΝΦрΞΜΞΠШċŰĬШċƻĲƖċŊĲШƖĲƚĲċƖĦőШŔŰĦŸůĲШŸƻĲƖШƣőĲШƚċůĲШƓĲƖŔŸĬШċƣШƣőĲШƨŰŔƻĲƖƚŔƣǃрũĲƻĲũШ
ыƓċŰĲũШ ьЯШċŰĬШŉŸƖШĤƖŸċĬШĬŔƚĦŔƓũŔŰĲШċƖĲċƚШŔŰĦũƨĬŔŰŊШũŔŉĲШƚĦŔĲŰĦĲƚШĬŔƚĦŔƓũŔŰĲƚШыƓċŰĲũШ7ьЯШ
ĲŰŊŔŰĲĲƖŔŰŊШċŰĬШƓőǃƚŔĦċũШƚĦŔĲŰĦĲƚШыƓċŰĲũШ9ьШċŰĬШƣőĲШċƖƣƚЯШőƨůċŰŔƣŔĲƚШċŰĬШƚŸĦŔċũШƚĦŔĲŰĦĲƚШ
ыƓċŰĲũШ?ь 
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ΡΣ 

[ŔŊƨƖĲШΟΣШ҇ШÅĲũċƣŔŸŰƚőŔƓШĤĲƣƽĲĲŰШƣőĲШċƻĲƖċŊĲШŰƨůĤĲƖШŸŉШƚƓŔŰŸƨƣƚШŉŸƨŰĬĲĬШƓĲƖШǃĲċƖШŸƻĲƖШƣőĲШ
ƓĲƖŔŸĬШΞΜΝΦрΞΜΞΠШċŰĬШċƻĲƖċŊĲШŰƨůĤĲƖШŸŉШċĦċĬĲůŔĦШƚƣċǭШыŉƨũũрƣŔůĲШĲƕƨŔƻċũĲŰƣьШŸƻĲƖШƣőĲШ
ƚċůĲШƓĲƖŔŸĬШċƣШƣőĲШƨŰŔƻĲƖƚŔƣǃрũĲƻĲũШыƓċŰĲũШ ьЯШċŰĬШŉŸƖШĤƖŸċĬШĬŔƚĦŔƓũŔŰĲШċƖĲċƚШŔŰĦũƨĬŔŰŊШũŔŉĲШ
ƚĦŔĲŰĦĲƚШĬŔƚĦŔƓũŔŰĲƚШыƓċŰĲũШ7ьЯШĲŰŊŔŰĲĲƖŔŰŊШċŰĬШƓőǃƚŔĦċũШƚĦŔĲŰĦĲƚШыƓċŰĲũШ9ьШċŰĬШƣőĲШċƖƣƚЯШ
őƨůċŰŔƣŔĲƚШċŰĬШƚŸĦŔċũШƚĦŔĲŰĦĲƚШыƓċŰĲũШ?ь 

 
ÉċůƓũĲаШƨŰŔƻĲƖƚŔƣŔĲƚШƽŔƣőШċŰШċƻĲƖċŊĲШƖĲƚĲċƖĦőШŔŰĦŸůĲШŸŉШŸƻĲƖШұΡΜШůŔũũŔŸŰШŔŰШĦŸŰƚƣċŰƣШΞΜΞΠШƓƖŔĦĲƚШŸƻĲƖШƣőĲШƓĲƖŔŸĬШΞΜΝΟрΞΜΞΠ 
ÉŸƨƖĦĲаШŰċũǃƚŔƚШŸŉШƣőĲШÖ9fШƚƓŔŰŸƨƣШĬċƣċƚĲƣШĤċƚĲĬШŸŰШƣőĲШÖuШÉƓŔŰŸƨƣШÅĲŊŔƚƣĲƖШыÉĲƓƣĲůĤĲƖШΞΜΞΡШƖĲũĲċƚĲьШċŰĬШcEÉ ќƚШÉƣċǭШÅĲĦŸƖĬ 

 

 

 

 

 






















































































































































