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ÉƨůůċƖǃ 
ŰċũǃƚŔƚШŸŉШĲǂŔƚƣŔŰŊШŔŰƻĲƖƣĲĤƖċƣĲШƖĲĦŸƖĬƚШŉƖŸůШ9ċũƣŸŰШcŔũũЯШEĬŔŰĤƨƖŊőШƨƚŔŰŊШÂċŰƣőĲŸŰЯШĦŸůĤŔŰĲĬШ

ƽŔƣőШƚƨĤƚĲƕƨĲŰƣШƽċũťŸƻĲƖШċƚƚĲƚƚůĲŰƣƚЯШőċƚШŔĬĲŰƣŔǯĲĬШƣƽŸШƓƖŔŰĦŔƓċũШőċĤŔƣċƣШƣǃƓĲƚШŸŉШ
ƚŔŊŰŔǯĦċŰĦĲШŉŸƖШŔŰƻĲƖƣĲĤƖċƣĲƚаШ§ƓĲŰШcċĤŔƣċƣƚШċŰĬШìŸŸĬũċŰĬЮШÑőĲШůċŢŸƖŔƣǃШŸŉШŔŰƻĲƖƣĲĤƖċƣĲШ
ƚƓĲĦŔĲƚШƖĲĦŸƖĬĲĬШƣŸШĬċƣĲШŸƖŔŊŔŰċƣĲШŉƖŸůШ§ƓĲŰШcċĤŔƣċƣƚЯШƓċƖƣŔĦƨũċƖũǃШƚőŸƖƣШƚƽċƖĬШċŰĬШĤċƖĲШ
ŊƖŸƨŰĬШċƖĲċƚЯШċƚШƽĲũũШċƚШƣċũũШƚƽċƖĬШċŰĬШƚĦƖƨĤũċŰĬЮШ ƚШƣőĲƚĲШƖĲƓƖĲƚĲŰƣШƣőĲШůŸƚƣШċĦĦĲƚƚŔĤũĲШ
őċĤŔƣċƣƚШŸŰШƣőĲШƚŔƣĲЯШŔƣШŔƚШƨŰƚƨƖƓƖŔƚŔŰŊШƣőċƣШċƚƚŸĦŔċƣĲĬШƚƓĲĦŔĲƚШŉĲċƣƨƖĲШƓƖŸůŔŰĲŰƣũǃШŔŰШƣőĲШ
ƖĲĦŸƖĬƚЮ 

ìŸŸĬũċŰĬШcċĤŔƣċƣƚ 

ìŔƣőŔŰШƣőĲШƽŸŸĬũċŰĬШċƖĲċƚЯШĬĲĦċǃŔŰŊШƽŸŸĬШƖĲƓƖĲƚĲŰƣƚШċШťĲǃШŔŰƻĲƖƣĲĤƖċƣĲШƖĲƚŸƨƖĦĲЯШƓƖĲƚĲŰƣШ
ƓƖŔůċƖŔũǃШċƚШŔŰĬŔƻŔĬƨċũШƚƣċŰĬŔŰŊШĬĲċĬƽŸŸĬШƚƓĲĦŔůĲŰƚЮШìőŔũƚƣШƚŸůĲШŉċũũĲŰШĬĲĦċǃŔŰŊШůċƣĲƖŔċũШ
ŸĦĦƨƖƚЯШƣőŔƚШƖĲƚŸƨƖĦĲШƖĲůċŔŰƚШƖĲũċƣŔƻĲũǃШũŔůŔƣĲĬШŸƻĲƖċũũЮШ ƚőШĬŔĲĤċĦťШŔƚШĦũĲċƖũǃШĲƻŔĬĲŰƣШ
ƣőƖŸƨŊőŸƨƣШƣőĲШƽŸŸĬũċŰĬЯШċŰĬШċũƣőŸƨŊőШƣőĲШũŸƚƚШŸŉШċƚőШƣƖĲĲƚШƣŸШƣőŔƚШŉƨŰŊċũШƓċƣőŸŊĲŰШƽŔũũШ
ċĬƻĲƖƚĲũǃШċǭĲĦƣШŔŰƻĲƖƣĲĤƖċƣĲШƚƓĲĦŔĲƚШĬĲƓĲŰĬĲŰƣШƨƓŸŰШũĲċƻĲƚЯШǰŸƽĲƖƚШċŰĬШŉƖƨŔƣƚЯШƣőĲШƖĲƚƨũƣŔŰŊШ
ĬĲċĬШċŰĬШĬǃŔŰŊШƣƖĲĲƚШƽŔũũШƓƖŸƻŔĬĲШĦƖƨĦŔċũШƖĲƚŸƨƖĦĲƚШŉŸƖШƚċƓƖŸǂǃũŔĦШŔŰƻĲƖƣĲĤƖċƣĲƚЯШŔŰĦũƨĬŔŰŊШ
ĤĲĲƣũĲƚШы9ŸũĲŸƓƣĲƖċьЯШƣƖƨĲШǰŔĲƚШы?ŔƓƣĲƖċьШċŰĬШƽċƚƓƚШыcǃůĲŰŸƓƣĲƖċьЮШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШũŸƚƚШŸŉШ
ċƚőШƣƖĲĲƚШƽŔũũШĦƖĲċƣĲШĦũĲċƖŔŰŊƚШƽŔƣőŔŰШŸƣőĲƖƽŔƚĲШĬĲŰƚĲШƽŸŸĬũċŰĬШƚƣċŰĬƚЮ 

?ĲĦċǃŔŰŊШƽŸŸĬШƖĲƚŸƨƖĦĲƚШċƖĲШŸŉƣĲŰШċƣШƖŔƚťШŉƖŸůШŸƻĲƖǍĲċũŸƨƚШůċŰċŊĲůĲŰƣШƓƖċĦƣŔĦĲƚЯШŔŰĦũƨĬŔŰŊШ
ƣőĲШƖĲůŸƻċũШŸŉШƚƣċŰĬŔŰŊШċŰĬШŉċũũĲŰШƣŔůĤĲƖШċŰĬШĦŸũũĲĦƣŔŸŰШŸŉШŉċũũĲŰШůċƣĲƖŔċũШŉŸƖШǯƖĲƽŸŸĬЮШÑőĲШ
ċĤƚĲŰĦĲШŸŉШƚƓċƣŔċũШċŰĬШƣĲůƓŸƖċũШĦŸŰƣŔŰƨŔƣǃШŔŰШŸũĬĲƖШƣƖĲĲШƓŸƓƨũċƣŔŸŰƚШĦċŰШƚŔŊŰŔǯĦċŰƣũǃШŔůƓċŔƖШƣőĲШ
ĬŔƚƓĲƖƚċũШĦċƓċĤŔũŔƣŔĲƚШŸŉШċƚƚŸĦŔċƣĲĬШƚƓĲĦŔċũŔƚƣШƚƓĲĦŔĲƚЯШƓŸƣĲŰƣŔċũũǃШũĲċĬŔŰŊШƣŸШũŸĦċũШƓŸƓƨũċƣŔŸŰШ
ĲǂƣŔŰĦƣŔŸŰƚЮ 

ÑőĲШƽŸŸĬũċŰĬШǰŸŸƖШŔƚШĬŸůŔŰċƣĲĬШĤǃШ9ŸůůŸŰШfƻǃЯШƽőŔĦőШĲǭĲĦƣŔƻĲũǃШĲǂĦũƨĬĲƚШŸƣőĲƖШŊƖŸƨŰĬШǰŸƖċШ
ƚƓĲĦŔĲƚЮШìőĲƖĲШŔƻǃШĦŸƻĲƖċŊĲШŔƚШƖĲĬƨĦĲĬЯШƣőĲШŊƖŸƨŰĬШǰŸƖċШĦŸŰƚŔƚƣƚШƓƖŔůċƖŔũǃШŸŉШĤƖċůĤũĲƚШċŰĬШ
ĦŸůůŸŰШŰĲƣƣũĲƚЯШŔŰĬŔĦċƣŔŰŊШŰƨƣƖŔĲŰƣрĲŰƖŔĦőĲĬШƚŸŔũШĦŸŰĬŔƣŔŸŰƚЮШEǂƓŸƚĲĬШũĲċŉШũŔƣƣĲƖуċŰШŔůƓŸƖƣċŰƣШ
ŔŰƻĲƖƣĲĤƖċƣĲШƖĲƚŸƨƖĦĲуċƓƓĲċƖƚШŰŸƣċĤũǃШũŔůŔƣĲĬШƣőƖŸƨŊőŸƨƣШƣőĲШƽŸŸĬũċŰĬШċƖĲċƚЮ 

§ƓĲŰрŊƖŸƽŰШůċƣƨƖĲШƣƖĲĲƚШƖĲƓƖĲƚĲŰƣШċŰШŔůƓŸƖƣċŰƣШőċĤŔƣċƣШŉĲċƣƨƖĲШƽőĲƖĲШƣőĲǃШŸĦĦƨƖШƣŸШƣőĲШĲċƚƣШ
ċŰĬШƚŸƨƣőШŸŉШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣЯШƓƖŸƻŔĬŔŰŊШĲƚƚĲŰƣŔċũШĦŸŰŰĲĦƣŔƻŔƣǃШĤĲƣƽĲĲŰШƽŸŸĬũċŰĬШċƖĲċƚШ
ŉŸƖШċƚƚŸĦŔċƣĲĬШŔŰƻĲƖƣĲĤƖċƣĲШƚƓĲĦŔĲƚЮ 

§ƓĲŰШcċĤŔƣċƣƚ 

EǂƣĲŰƚŔƻĲШŸƓĲŰШőċĤŔƣċƣƚШĦőċƖċĦƣĲƖŔƚĲШƣőĲШőŔũũƣŸƓШċƖĲċƚЯШĦŸůƓƖŔƚĲĬШƓƖŔůċƖŔũǃШŸŉШƚőŸƖƣШƚƽċƖĬШ
ŊƖċƚƚũċŰĬШƽŔƣőШũŔůŔƣĲĬШǰŸƖċũШƖĲƚŸƨƖĦĲƚЮШÉůċũũШƓċƣĦőĲƚШŸŉШǰŸƽĲƖŔŰŊШƓũċŰƣƚШĬŸШƓƖŸƻŔĬĲШŉŸƖċŊŔŰŊШ
ŸƓƓŸƖƣƨŰŔƣŔĲƚШŉŸƖШƓŸũũŔŰċƣŔŰŊШŔŰƚĲĦƣƚЯШƓċƖƣŔĦƨũċƖũǃШċũŸŰŊШƓċƣőШůċƖŊŔŰƚЮШ ƣШőŔũũШĲŰƣƖċŰĦĲШƓŸŔŰƣƚЯШ
ŰĲƣƣũĲƚШċƖĲШƓƖĲƻċũĲŰƣЯШƓƖĲƚƨůċĤũǃШƖĲǰĲĦƣŔŰŊШŔŰĦƖĲċƚĲĬШŰƨƣƖŔĲŰƣШũĲƻĲũƚЮШÉĦƖƨĤũċŰĬШƻĲŊĲƣċƣŔŸŰШ
ŔŰĦũƨĬŔŰŊШĤƖċůĤũĲЯШŊŸƖƚĲШċŰĬШĤƖŸŸůШŸǭĲƖƚШƻċũƨċĤũĲШŉŸƖċŊŔŰŊШƖĲƚŸƨƖĦĲƚЯШƣőŸƨŊőШŔŰШĦĲƖƣċŔŰШċƖĲċƚШ
ƣőĲƚĲШƚƓĲĦŔĲƚШůċǃШĤĲĦŸůĲШĬŸůŔŰċŰƣЮШ[ŸƖůċũШƓũċŰƣĲĬШċƖĲċƚШƚƨƖƖŸƨŰĬŔŰŊШƣőĲШ ĲũƚŸŰШ~ŸŰƨůĲŰƣШ
ċŰĬШ§ĤƚĲƖƻċƣŸƖǃШőċƻĲШĤĲĲŰШĲƚƣċĤũŔƚőĲĬШƽŔƣőШőĲƖĤƚШċŰĬШǰŸƽĲƖŔŰŊШƓũċŰƣƚЯШƓƖŸƻŔĬŔŰŊШŔůƓŸƖƣċŰƣШ
ƖĲƚŸƨƖĦĲƚШŉŸƖШƓŸũũŔŰċƣŔŰŊШŔŰƚĲĦƣƚЮ 

EǂƣĲŰƚŔƻĲШĤċƖĲШŊƖŸƨŰĬШċƖĲċƚШĲǂŔƚƣШŔŰШŉƖŸŰƣШŸŉШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣШċŰĬШċƣШƣőĲШŰŸƖƣőĲƖŰШċŰĬШ
ƚŸƨƣőĲƖŰШƻŔĲƽƓŸŔŰƣƚЮШ7ċƖĲШŊƖŸƨŰĬШĦŸŰƚƣŔƣƨƣĲƚШċШĦƖƨĦŔċũШƖĲƚŸƨƖĦĲШŉŸƖШŰƨůĲƖŸƨƚШŔŰƻĲƖƣĲĤƖċƣĲШ
ŊƖŸƨƓƚЯШƓċƖƣŔĦƨũċƖũǃШĤĲĲƣũĲƚШċŰĬШƚŸũŔƣċƖǃШĤĲĲƚЮШÉŸƨƣőрŉċĦŔŰŊШĤċƖĲШŊƖŸƨŰĬШƚũŸƓĲƚШƖĲƓƖĲƚĲŰƣШ
ƓċƖƣŔĦƨũċƖũǃШƻċũƨċĤũĲШůŔĦƖŸőċĤŔƣċƣƚШŉŸƖШƣőĲƚĲШƣċǂŸŰŸůŔĦШŊƖŸƨƓƚЮ 
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fŰƣƖŸĬƨĦƣŔŸŰ 
Calton Hill, located to the east of Princes Street, Edinburgh is a popular tourist destination with 
panoramic views across the city and along the Forth estuary from the hilltop, various 
monuments and observatory, and a network of paths around and over the hill. The hill is flanked 
by broad-leaved woodland and rocky outcrops, with open grassland and bare ground habitats 
on the hilltop.  
 
Buglife Services Ltd. was commissioned by the Calton Hill Conservation Trust to undertake an 
invertebrate assessment to inform the development of a Biodiversity Action Plan for Calton Hill.  
 

~ĲƣőŸĬƚ 

?ċƣċШĦŸũũċƣŔŸŰШċŰĬШċŰċũǃƚŔƚ 

Records of invertebrate species from Calton Hill were sourced from The Wildlife Information 
Centre, the local environmental records centre covering the Edinburgh area. They were 
complemented with records made on public survey days held on 10th September 2023 and 25th 
May 2024. Additional ad-hoc records available on the Calton Hill Conservation Trust website 
(https://caltonhilltrust.org ) were also included. 
 
These records were analysed using Pantheon (www.pantheon.brc.ac.uk) т a database tool 
developed by Natural England and the Centre for Ecology & Hydrology to analyse invertebrate 
sample data. The analyses supported by Pantheon are designed to improve understanding of 
the resources and structures used by invertebrates within the sample locations and aid their 
conservation. 
 
ÖƚĲƖƚШŔůƓŸƖƣШũŔƚƣƚШŸŉШŔŰƻĲƖƣĲĤƖċƣĲƚШыĦċũũĲĬШљƚċůƓũĲƚњьШŔŰƣŸШÂċŰƣőĲŸŰЯШƽőŔĦőШƣőĲŰШůċƣĦőĲƚШƣőĲШ
species to the preferred name in the UK Species inventory before analysing the sample, 
attaching associated habitats and resources, assemblage types, conservation status, habitat 
fidelity scores and other information against them. The analysis then displays a lot of this data 
as numerical scores. This information can be used to determine site quality by revealing 
whether the species list is indicative of good quality habitat, inform on species ecology and 
assist in management decisions by revealing the key ecological resources. Pantheon also helps 
to establish a shared terminology for describing invertebrate interest which greatly augments 
invertebrate nature conservation. 
 
Not all invertebrate taxa are included in the database. To date over c13,000 species have been 
typed, this being about a quarter of the total invertebrate fauna in the UK (estimated at 37,000). 
It remains limited to those taxa and families where there is enough ecological information to 
give a fair level of coding accuracy. These include species such as beetles, flies, true bugs, 
moths, bees and many more.  
 

ìċũťрŸƻĲƖШċƚƚĲƚƚůĲŰƣ 

An assessment of potential invertebrate habitats at Calton Hill was undertaken on 23rd July 
2025. The assessment comprised a walk-over of the site noting habitats and features that held 
potential for invertebrate species. Every effort was made to visit all parts of the site, however 
areas of dense woodland on the steep western and southern slopes were difficult to fully 
access.  
 

https://caltonhilltrust.org/
http://www.pantheon.brc.ac.uk/
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ÅĲƚƨũƣƚ 

ÉƓĲĦŔĲƚШũŔƚƣ 

ШƣŸƣċũШŸŉШΝΞΜШŔŰƻĲƖƣĲĤƖċƣĲШƚƓĲĦŔĲƚШċĦƖŸƚƚШΝΝШƣċǂŸŰŸůŔĦШŸƖĬĲƖƚШőċƚШĤĲĲŰШƖĲĦŸƖĬĲĬШŉƖŸůШ9ċũƣŸŰШ
cŔũũШы[ŔŊƨƖĲШΝбШ ƓƓĲŰĬŔǂШΝьЮШÑőĲШŉċƨŰċШƽċƚШĬŸůŔŰċƣĲĬШĤǃШċƖƣőƖŸƓŸĬƚЯШƽŔƣőШĤƨƣƣĲƖǰŔĲƚШċŰĬШůŸƣőƚШ
ƖĲƓƖĲƚĲŰƣŔŰŊШƣőĲШũċƖŊĲƚƣШŊƖŸƨƓШƽŔƣőШΟΜШƚƓĲĦŔĲƚШƚƓċŰŰŔŰŊШΝΜШŉċůŔũŔĲƚЮШ7ƨƣƣĲƖǰǃШƚƓĲĦŔĲƚШƖĲĦŸƖĬĲĬШ
ŔŰĦũƨĬĲĬШƣőĲШ]ƖċǃũŔŰŊШыcŔƓƓċƖĦőŔċЮƚĲůĲũĲьШċŰĬШìċũũШ7ƖŸƽŰШыxċƚŔŸůůċƣċЮůĲŊĲƖċьЯШĤŸƣőШŸŉШƽőŔĦőШ
ċƖĲШĦũċƚƚŔǯĲĬШċƚШEŰĬċŰŊĲƖĲĬЯШċŰĬШƣőĲШÉůċũũШcĲċƣőШы9ŸĲŰŸŰǃůƓőċЮƓċůƓőŔũƨƚьШċŰĬШìőŔƣĲрũĲƣƣĲƖШ
cċŔƖƚƣƖĲċťШыÉċƣǃƖŔƨůЮƽцċũĤƨůьШƽőŔĦőШċƖĲШĦũċƚƚŔǯĲĬШċƚШéƨũŰĲƖċĤũĲШы[ŸǂШĲƣШċũЮЯШΞΜΞΞьЮШ~ŸƣőШ
ƚƓĲĦŔĲƚШƖĲĦŸƖĬĲĬШŔŰĦũƨĬĲШƣőĲШ9ŔŰŰċĤċƖШůŸƣőШыÑǃƖŔċЮŢċĦŸĤċĲċĲьШċŰĬШƣőĲШĬŔƚƣŔŰĦƣŔƻĲШcƨůůŔŰŊĤŔƖĬШ
cċƽťрůŸƣőШы~ċĦƖŸŊũŸƚƚƨůЮƚƣĲũũċƣċƖƨůьЮ 

7ĲĲƣũĲƚШы9ŸũĲŸƓƣĲƖċьШŉŸƖůĲĬШƣőĲШƚĲĦŸŰĬШůŸƚƣШċĤƨŰĬċŰƣШŸƖĬĲƖШƽŔƣőШΞΞШƚƓĲĦŔĲƚШƚƓċŰŰŔŰŊШŰŔŰĲШ
ŉċůŔũŔĲƚЮШ ŸƣċĤũĲШƽĲĲƻŔũƚШы9ƨƖĦƨũŔŸŰŔĬċĲьШŔŰĦũƨĬĲĬШƣőĲШĦŸůůŸŰШũĲċŉШƽĲĲƻŔũШÂőǃũũŸĤŔƨƚЮƓǃƖŔШċŰĬШ
ƣőĲШ7ĲĲĦőШũĲċŉрůŔŰĲƖШ§ƖĦőĲƚƣĲƚЮŉċŊŔЯШƽőŔũƚƣШũċĬǃĤŔƖĬƚШы9ŸĦĦŔŰĲũũŔĬċĲьШƽĲƖĲШƖĲƓƖĲƚĲŰƣĲĬШĤǃШ
ŉċůŔũŔċƖШƚƓĲĦŔĲƚШƚƨĦőШċƚШƣőĲШÉĲƻĲŰрƚƓŸƣШxċĬǃĤŔƖĬШы9ŸĦĦŔŰĲũũċЮƚĲƓƣĲůƓƨŰĦƣċƣċьШċŰĬШƣőĲШŔŰƻċƚŔƻĲШ
cċƖũĲƕƨŔŰШxċĬǃĤŔƖĬШыcċƖůŸŰŔċЮċǂǃƖŔĬŔƚьЮ 

ÑőĲШĬċƣċƚĲƣШŔŰĦũƨĬĲƚШΝΝШƚƓĲĦŔĲƚШŸŉШƚƓŔĬĲƖƚШы ƖċŰĲċĲьШŉƖŸůШǯƻĲШŉċůŔũŔĲƚЯШŔŰĦũƨĬŔŰŊШƣőĲШxĲƚƚĲƖШ
]ċƖĬĲŰШÉƓŔĬĲƖШы~ĲƣĲũũŔŰċЮƚĲŊůĲŰƣċƣċьШċŰĬШŢƨůƓŔŰŊШƚƓŔĬĲƖƚШƚƨĦőШċƚШÂƚĲƨĬĲƨŸƓőƖǃƚЮũċŰŔŊĲƖċЯШ
ċũŸŰŊƚŔĬĲШΝΟШƚƓĲĦŔĲƚШŸŉШƣƖƨĲШĤƨŊƚШыcĲůŔƓƣĲƖċьШŔŰĦũƨĬŔŰŊШƣőĲШĦŸůůŸŰШ9ƨĦťŸŸрƚƓŔƣШ7ƨŊШ
ыÂőŔũċĲŰƨƚЮƚƓƨůċƖŔƨƚьШċŰĬШƣőĲШcċƽƣőŸƖŰШÉőŔĲũĬШ7ƨŊШыĦċŰƣőŸƚŸůċЮőċĲůŸƖƖőŸŔĬċũĲьЮШÑőĲШ
cǃůĲŰŸƓƣĲƖċШƽĲƖĲШƽĲũũШƖĲƓƖĲƚĲŰƣĲĬШƽŔƣőШΝΣШƚƓĲĦŔĲƚЯШŔŰĦũƨĬŔŰŊШƚĲƻĲƖċũШĤƨůĤũĲĤĲĲШƚƓĲĦŔĲƚШ
ƚƨĦőШċƚШƣőĲШ7ƨǭрƣċŔũĲĬШ7ƨůĤũĲĤĲĲШы7ŸůĤƨƚЮƣĲƖƖĲƚƣƖŔƚьЯШÑƖĲĲШ7ƨůĤũĲĤĲĲШы7ŸůĤƨƚЮőǃƓŰŸƖƨůьЯШ
ċŰĬШÅĲĬрƣċŔũĲĬШ7ƨůĤũĲĤĲĲШы7ŸůĤƨƚЮũċƓŔĬċƖŔƨƚьЯШċũŸŰŊƚŔĬĲШƣőĲШcŸŰĲǃĤĲĲШыƓŔƚЮůĲũũŔŉĲƖċьШċŰĬШ
ĦŸůůŸŰШ7ũċĦťШ]ċƖĬĲŰШŰƣШыxċƚŔƨƚЮŰŔŊĲƖьЮ 

 ŸƣċĤũǃЯШƣőĲШĬċƣċƚĲƣШĬŸĦƨůĲŰƣĲĬШΝΥШƚƓĲĦŔĲƚШŸŉШƣĲƖƖĲƚƣƖŔċũШŊċƚƣƖŸƓŸĬƚЯШŔŰĦũƨĬŔŰŊШƣőĲШ]ċƖĬĲŰШ
ÉŰċŔũШы9ŸƖŰƨШċƚƓĲƖƚƨůьЯШìőŔƣĲрũŔƓƓĲĬШÉŰċŔũШы9ĲƓċĲċЮőŸƖƣĲŰƚŔƚьЯШċŰĬШƚĲƻĲƖċũШƚũƨŊШƚƓĲĦŔĲƚШƚƨĦőШ
ċƚШƣőĲШ ĲƣƣĲĬШ[ŔĲũĬШÉũƨŊШы?ĲƖŸĦĲƖċƚЮƖĲƣŔĦƨũċƣƨůьЮШĬĬŔƣŔŸŰċũШŊƖŸƨƓƚШŔŰĦũƨĬĲĬШőŸƻĲƖǰŔĲƚШƚƨĦőШċƚШ
ƣőĲШÑċƓĲƖĲĬШ?ƖŸŰĲШ[ũǃШыEƖŔƚƣċũŔƚЮƓĲƖƣŔŰċǂьШċŰĬШƣőĲШÂĲũũƨĦŔĬШǰǃШыéŸũƨĦĲũũċЮƓĲũũƨĦĲŰƚьЯШƣőĲШ9ŸůůŸŰШ
ÉőŔŰǃШìŸŸĬũŸƨƚĲШы§ŰŔƚĦƨƚЮċƚĲũũƨƚьЯШċŰĬШƣőĲШÉƓŸƣƣĲĬШÉŰċťĲШ~ŔũũŔƓĲĬĲШы9ǃũŔŰĬƖŸŔƨũƨƚЮƓƨŰĦƣċƣƨƚьЮ 



Π 
 

 

[ŔŊƨƖĲШΝаШfŰƻĲƖƣĲĤƖċƣĲШŊƖŸƨƓƚШƖĲĦŸƖĬĲĬШŉƖŸůШ9ċũƣŸŰШcŔũũЮ 

ÂċŰƣőĲŸŰШċŰċũǃƚŔƚ 

ŰċũǃƚŔƚШŸŉШƣőĲШĬċƣċƚĲƣШƨƚŔŰŊШÂċŰƣőĲŸŰШƖĲƻĲċũƚШƣőċƣШƣőĲШůċŢŸƖŔƣǃШŸŉШƚƓĲĦŔĲƚШƖĲĦŸƖĬĲĬШŉƖŸůШƣőĲШ
ƚŔƣĲШċƖĲШŉŸƨŰĬШŔŰШ§ƓĲŰШcċĤŔƣċƣƚЮШìŔƣőŔŰШƣőŔƚШĤƖŸċĬШőċĤŔƣċƣШŊƖŸƨƓŔŰŊШŉŸƨƖШƚƓĲĦŔǯĦШŔŰƻĲƖƣĲĤƖċƣĲШ
ċƚƚĲůĤũċŊĲƚШċƖĲШƓƖĲƚĲŰƣаШ 

ÑċũũШÉƽċƖĬШċŰĬШÉĦƖƨĤ 
ÑőŔƚШċƚƚĲůĤũċŊĲШƣǃƓĲШŔƚШƓƖĲƚĲŰƣШƽőĲƖĲШƣőĲШƨŰƚőċĬĲĬШǯĲũĬШũċǃĲƖШŔƚШċĤũĲШƣŸШŊƖŸƽШƣċũũШċŰĬШ
ƻŔŊŸƖŸƨƚũǃЯШƽŔƣőШũŔůŔƣĲĬШĬĲƻĲũŸƓůĲŰƣШŸŉШĦŸċƖƚĲШŊƖċƚƚĲƚШċŰĬоŸƖШƽŸŸĬǃШƓũċŰƣƚЮШfƣШŔƚШƣǃƓŔĦċũũǃШŉŸƨŰĬШ
ŔŰШĦũĲċƖŔŰŊƚШċůŸŰŊШƣƖĲĲƚЯШċŰĬШċƣШƣőĲШůċƖŊŔŰƚШŸŉШƽŸŸĬƚШċŰĬШƚĦƖƨĤЯШƽőŔĦőШċƖĲШůċŔŰƣċŔŰĲĬШƽŔƣőШ
ċŰŰƨċũШŸƖШƚƨĤċŰŰƨċũШĦƨƣƣŔŰŊШƖĲŊŔůĲƚЮШÉŸŔũƚШċƖĲШŊĲŰĲƖċũũǃШŰƨƣƖŔĲŰƣШƓŸŸƖЯШƽőŔĦőШőĲũƓƚШũŔůŔƣШƣőĲШ
ĬŸůŔŰċŰĦĲШŸŉШŊƖċƚƚĲƚШċŰĬШŸƣőĲƖШĦŸċƖƚĲШƻĲŊĲƣċƣŔŸŰШƚƨĦőШċƚШŰĲƣƣũĲƚЮШ 

ÉĦƖƨĤШEĬŊĲ 

ÑőŔƚШċƚƚĲůĤũċŊĲШƣǃƓĲШŔƚШŉŸƨŰĬШƽőĲƖĲШƚĦƖƨĤШŸƖШƽŸŸĬũċŰĬШŊƖċĬĲƚШŔŰƣŸШŸƖШŔƚШŔŰƣĲƖƚƓĲƖƚĲĬШƽŔƣőШŸƓĲŰШ
ċƖĲċƚШŸŉШŊƖċƚƚũċŰĬЯШőĲċƣőũċŰĬШŸƖШĲċƖũǃШƚƨĦĦĲƚƚŔŸŰċũШƻĲŊĲƣċƣŔŸŰШƣǃƓĲƚЮШÑőĲШŢƨǂƣċƓŸƚŔƣŔŸŰШŸŉШŸƓĲŰШ
ƻĲŊĲƣċƣŔŸŰШƽŔƣőШƽŸŸĬǃШĬĲƻĲũŸƓůĲŰƣШŔƚШŔůƓŸƖƣċŰƣШƣŸШŔŰƚĲĦƣƚШƽŔƣőШĦŸůƓũĲǂШũŔŉĲШĦǃĦũĲƚШƣőċƣШƖĲƕƨŔƖĲШ
ĬŔǭĲƖĲŰƣШůŔĦƖŸőċĤŔƣċƣƚШċƣШĬŔǭĲƖĲŰƣШƚƣċŊĲƚШŸŉШĬĲƻĲũŸƓůĲŰƣЮ 

ÉőŸƖƣШÉƽċƖĬ 
ÑőŔƚШċƚƚĲůĤũċŊĲШƣǃƓĲШŔƚШůŸƚƣШŉƖĲƕƨĲŰƣũǃШŉŸƨŰĬШŔŰШũŸƽũċŰĬШőċĤŔƣċƣƚШƽőĲƖĲШŊƖċǍŔŰŊШŸƖШĦƨƣƣŔŰŊШŸŉШ
ƻĲŊĲƣċƣŔŸŰШũŔůŔƣƚШƣőĲШĬĲƻĲũŸƓůĲŰƣШŸŉШƣċũũĲƖШƻĲŊĲƣċƣŔŸŰЮШÉŸŔũƚШċƖĲШŊĲŰĲƖċũũǃШŰƨƣƖŔĲŰƣШƓŸŸƖЯШƽőŔĦőШ
ũŔůŔƣƚШƣőĲШĬŸůŔŰċŰĦĲШŸŉШŊƖċƚƚĲƚШċŰĬШƣőĲƖĲĤǃШĲŰĦŸƨƖċŊĲƚШƽŔĬĲƚƓƖĲċĬШĬĲƻĲũŸƓůĲŰƣШŸŉШĤƖŸċĬр
ũĲċƻĲĬШőĲƖĤƚЮШEǂƓŸƚƨƖĲШůċǃШċũƚŸШĤĲШċШťĲǃШŉċĦƣŸƖШŔŰШũŔůŔƣŔŰŊШŊƖŸƽƣőЮШÉŸƨƣőрŉċĦŔŰŊШƚũŸƓĲƚШůċǃШ
ƣőĲƖĲŉŸƖĲШĤĲШċШƓċƖƣŔĦƨũċƖũǃШƻċũƨċĤũĲШůŔĦƖŸőċĤŔƣċƣШŉŸƖШƣőŔƚШċƚƚĲůĤũċŊĲШƣǃƓĲЮШ 

7ċƖĲШ]ƖŸƨŰĬ 

ÑőŔƚШċƚƚĲůĤũċŊĲШŔƚШĬŸůŔŰċŰƣШŔŰШċƖĲċƚШƽőĲƖĲШĬŔƚƣƨƖĤċŰĦĲШƖĲůŸƻĲƚШƻĲŊĲƣċƣŔŸŰШƣŸШĦƖĲċƣĲШċƖĲċƚШŸŉШ
ĤċƖĲШŸƖШƚƓċƖƚĲũǃШƻĲŊĲƣċƣĲĬШŊƖŸƨŰĬЮШÑőĲШŢƨǂƣċƓŸƚŔƣŔŸŰШŸŉШĬŔƚƣƨƖĤĲĬШċƖĲċƚШŸŉШĤċƖĲШŊƖŸƨŰĬШƽŔƣőШ
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ŸƣőĲƖШƚƣƖƨĦƣƨƖċũШƣǃƓĲƚШŸŉШƻĲŊĲƣċƣŔŸŰШŔƚШŸŉƣĲŰШŔůƓŸƖƣċŰƣШƣŸШŔŰƚĲĦƣƚШƽŔƣőШĦŸůƓũĲǂШũŔŉĲШĦǃĦũĲƚШƣőċƣШ
ƖĲƕƨŔƖĲШĬŔǭĲƖĲŰƣШůŔĦƖŸőċĤŔƣċƣƚШċƣШĬŔǭĲƖĲŰƣШƚƣċŊĲƚШŸŉШƣőĲŔƖШĬĲƻĲũŸƓůĲŰƣЮШfƣШĦŸŰƣċŔŰƚШƚƓĲĦŔĲƚШƣőċƣШ
ċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШőŸƣЯШĬƖǃШƚŸŔũШĦŸŰĬŔƣŔŸŰƚШŰŸƖůċũũǃШŉŸƨŰĬШŔŰШĤċƖĲШŊƖŸƨŰĬШŔŰШĲċƖũǃШƚƨĦĦĲƚƚŔŸŰċũШ
őċĤŔƣċƣƚЮШfƣШŔƚШƣőĲƖĲŉŸƖĲШĬĲƓĲŰĬĲŰƣШŸŰШŰċƣƨƖċũШŸƖШċŰƣőƖŸƓŸŊĲŰŔĦШĬŔƚƣƨƖĤċŰĦĲШċŰĬШŔƚШũŔťĲũǃШƣŸШĤĲШ
ƖĲƚƓŸŰƚŔƻĲШƣŸШĦũŔůċƣĲШĦőċŰŊĲЮ 

ÑőĲШŸƣőĲƖШůċŔŰШĤƖŸċĬШőċĤŔƣċƣШŔĬĲŰƣŔǯĲĬШŔƚШìŸŸĬũċŰĬЯШƽŔƣőШƣőƖĲĲШƚƓĲĦŔǯĦШŔŰƻĲƖƣĲĤƖċƣĲШ
ċƚƚĲůĤũċŊĲƚа 

ƖĤŸƖĲċũ 
ÑőŔƚШċƚƚĲůĤũċŊĲШƣǃƓĲШŔƚШŉŸƨŰĬШŔŰШƣőĲШĦċŰŸƓǃШŸŉШƣƖĲĲƚШċŰĬШƚőƖƨĤƚШŔƖƖĲƚƓĲĦƣŔƻĲШŸŉШƣőĲŔƖШĬĲŰƚŔƣǃШċŰĬШ
ŸĦĦƨƓŔĲƚШƚƓċĦĲƚШƣőċƣШŸƻĲƖũċƓƚШƽŔƣőШŸƣőĲƖШċƖĤŸƖĲċũШċƚƚĲůĤũċŊĲШƣǃƓĲƚЮШfƣШŔƚШŉŸƨŰĬШŔŰШƚŔƣƨċƣŔŸŰƚШ
ƣőċƣШƖċŰŊĲШŉƖŸůШƽŸŸĬũċŰĬШċŰĬШƚĦƖƨĤШƣőƖŸƨŊőШƣŸШŔƚŸũċƣĲĬШŸƓĲŰрŊƖŸƽŰШƣƖĲĲƚШċŰĬШƚőƖƨĤƚЮШ§ƓĲŰр
ŊƖŸƽŰШƣƖĲĲƚШċŰĬШƚőƖƨĤƚШőċƻĲШŉƨũũШĦċŰŸƓǃШĬĲƻĲũŸƓůĲŰƣШċŰĬШƣőĲƖĲŉŸƖĲШƣőĲШŊƖĲċƣĲƚƣШƓŸƣĲŰƣŔċũШŉŸƖШ
ŉƨũũШĲǂƓƖĲƚƚŔŸŰШŸŉШƣőĲШċƚƚĲůĤũċŊĲЮШ 

?ĲĦċǃŔŰŊШƽŸŸĬ 
ÑőŔƚШċƚƚĲůĤũċŊĲШƣǃƓĲШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣƖĲĲƚШċŰĬШƚőƖƨĤƚШŔŰШƻċƖǃŔŰŊШĬĲŊƖĲĲƚШŸŉШĬĲĦċǃШċŰĬШĦċŰШ
ŔŰĦũƨĬĲШĤŸƣőШŉċũũĲŰШċŰĬШƚƣċŰĬŔŰŊШĬĲċĬШƽŸŸĬЮШìŸŸĬрĬĲĦċǃШƚƓĲĦŔĲƚШċƖĲШƚċƓƖŸǂǃũŔĦЯШƽőŔĦőШůĲċŰƚШ
ƣőċƣШƣőĲǃШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШƣőĲШĬĲĦŸůƓŸƚŔƣŔŸŰШŸŉШƽŸŸĬǃШƣŔƚƚƨĲƚШċŰĬШƣőĲŔƖШċŊĲŰƣƚЯШŰŸƣċĤũǃШ
ŉƨŰŊŔЮШ~ċŰǃШŔŰƻĲƖƣĲĤƖċƣĲШƚƓĲĦŔĲƚШĬĲƻĲũŸƓШŔŰШƚƓĲĦŔǯĦШůŔĦƖŸрőċĤŔƣċƣƚЯШƚŸůĲШŸŉШƽőŔĦőШċƖĲШůŸƚƣũǃШ
ŸƖШĲŰƣŔƖĲũǃШƖĲƚƣƖŔĦƣĲĬШƣŸШůċƣƨƖĲШƣƖĲĲƚЮШ 

ÉőċĬĲĬШƽŸŸĬũċŰĬШǰŸŸƖ 
ÑőŔƚШċƚƚĲůĤũċŊĲШƣǃƓĲШŔƚШŉŸƨŰĬШŔŰШĦũŸƚĲĬШĦċŰŸƓǃШƽŸŸĬũċŰĬШċŰĬШƚĦƖƨĤЯШƽőĲƖĲШŔƣШŔƚШƚĲƓċƖċƣĲĬШ
ƻĲƖƣŔĦċũũǃШƖċƣőĲƖШƣőċŰШőŸƖŔǍŸŰƣċũũǃШŉƖŸůШċƖĤŸƖĲċũШċƚƚĲůĤũċŊĲШƣǃƓĲƚЮШfƣШŔƚШċƚƚŸĦŔċƣĲĬШƽŔƣőШũŸƽШ
ũĲƻĲũƚШŸŉШĬŔƚƣƨƖĤċŰĦĲЮШÂũċŰƣШĦŸƻĲƖШċƣШŊƖŸƨŰĬШũĲƻĲũШŔƚШƖĲƚƣƖŔĦƣĲĬШĤǃШƖĲũċƣŔƻĲũǃШũŸƽШũŔŊőƣШũĲƻĲũƚШċŰĬШ
ċĦĦƨůƨũċƣŔŸŰƚШŸŉШũĲċŉШũŔƣƣĲƖЮШ~ċŰǃШĦőċƖċĦƣĲƖŔƚƣŔĦШƚƓĲĦŔĲƚШŸĦĦƨƖШŔŰШŸƖШƨŰĬĲƖШũĲċŉШũŔƣƣĲƖШċŰĬШċƖĲШ
ĲŔƣőĲƖШƚċƓƖŸƓőċŊŸƨƚШŸƖШƓƖĲĬċĦĲŸƨƚЮШ ШƚůċũũĲƖШŰƨůĤĲƖШŸŉШƚƓĲĦŔĲƚШċƖĲШƓőǃƣŸƓőċŊŸƨƚШċŰĬШ
ĬĲƻĲũŸƓШŸŰШƚőċĬĲрũŸƻŔŰŊШƓũċŰƣƚЮ 

fŰШċĬĬŔƣŔŸŰШƣŸШƣőĲƚĲШƣƽŸШůċŔŰШőċĤŔƣċƣШŊƖŸƨƓŔŰŊƚШƣƽŸШƽĲƣũċŰĬШƚƓĲĦŔĲƚШƽĲƖĲШƖĲĦŸƖĬĲĬШтШƣőĲШ
ĦŸůůŸŰШůŸƚƕƨŔƣŸШ9ƨũĲǂЮƓŔƓŔĲŰƚЯШċŰĬШƣőĲШÑċƓĲƖĲĬШ?ƖŸŰĲШ[ũǃШыEƖŔƚƣċũŔƚЮƓĲƖƣŔŰċǂьЮШ7ŸƣőШƚƓĲĦŔĲƚШ
őċƻĲШċƕƨċƣŔĦШũċƖƻċĲЯШőŸƽĲƻĲƖЯШĦċŰШĬĲƻĲũŸƓШŔŰШƚůċũũШĤŸĬŔĲƚШŸŉШƽċƣĲƖШƚƨĦőШċƚШŊƨƣƣĲƖƚЯШĦŸŰƣċŔŰĲƖƚЯШ
ĤŔƖĬШĤċƣőƚЯШĲƣĦЮШ 

ìċũťрŸƻĲƖШ ƚƚĲƚƚůĲŰƣ 

ШƽċũťрŸƻĲƖШċƚƚĲƚƚůĲŰƣШŸŉШ9ċũƣŸŰШcŔũũШƽċƚШƨŰĬĲƖƣċťĲŰШŸŰШìĲĬŰĲƚĬċǃШΞΟƖĬШsƨũǃШΞΜΞΡЮШÑőĲШ
ŉŸũũŸƽŔŰŊШƚĲĦƣŔŸŰШĬĲƣċŔũƚШƣőĲШőċĤŔƣċƣƚШŸŉШŔůƓŸƖƣċŰĦĲШŉŸƖШŔŰƻĲƖƣĲĤƖċƣĲƚШċƣШĬŔǭĲƖĲŰƣШƓċƖƣƚШŸŉШƣőĲШ
ƚŔƣĲЮШ 

ÅĲŊĲŰƣШÅŸċĬШĲŰƣƖċŰĦĲ 

ÑőŔƚШĲŰƣƖċŰĦĲШƣŸШƣőĲШƚŔƣĲШőċƚШĤĲĲŰШŉŸƖůĲĬШƣőƖŸƨŊőШƣőĲШĤĲĬШƖŸĦťШƖĲƚƨũƣŔŰŊШŔŰШĲǂƓŸƚĲĬШƖŸĦťШŉċĦĲƚШ
ŸŰШĲŔƣőĲƖШƚŔĬĲШŸŉШƣőĲШƓċƣőЮШÑőĲШŊƖŸƨŰĬШǰŸƖċШŔƚШũŔůŔƣĲĬЯШƽŔƣőШ9ŸůůŸŰШ ĲƣƣũĲƚШыÖƖƣŔĦċЮĬŔŸŔĦċьШ
ƓƖĲĬŸůŔŰċƣŔŰŊЮШ ƣШƣőĲШƣŸƓШŸŉШƣőĲШƖŸĦťШŸƨƣĦƖŸƓƚШ9ŸůůŸŰШfƻǃШыcĲĬĲƖċЮőĲũŔǂьШŔƚШċĤƨŰĬċŰƣЮШ 

 



Σ 
 

  
  

  
ƖĲċШċƖŸƨŰĬШÅĲŊĲŰƣШÅŸċĬШĲŰƣƖċŰĦĲШƚőŸƽŔŰŊШƖŸĦťǃШŸƨƣĦƖŸƓƚЯШ9ŸůůŸŰШ ĲƣƣũĲƚШċŰĬШ9ŸůůŸŰШfƻǃЮ 

 

cƨůĲШìċũťШыìьШоШ]ƖĲĲŰƚŔĬĲШÂċƣő 

?ĲŰƚĲШĤƖŸċĬрũĲċƻĲĬШƽŸŸĬũċŰĬШũŔĲƚШƣŸШƣőĲШƽĲƚƣШŸŉШƣőĲШƓċƣőЮШÑőĲШƚőċĬĲĬШƽŸŸĬũċŰĬШǰŸŸƖШŔƚШ
ĬŸůŔŰċƣĲĬШĤǃШ9ŸůůŸŰШfƻǃЯШƽŔƣőШƚŸůĲШůŸƖĲШŸƓĲŰШƓċƣĦőĲƚШċŰĬШĤċƖĲШƚŸŔũЮШÑőĲƖĲШŔƚШũŔůŔƣĲĬШũĲċŉШ
ũŔƣƣĲƖШƓƖĲƚĲŰƣЮШxŔůŔƣĲĬШŉċũũĲŰШĬĲĦċǃŔŰŊШƽŸŸĬШŔƚШƓƖĲƚĲŰƣШŔŰШƣőĲШƽŸŸĬũċŰĬЯШůŸƚƣũǃШŸƖŔŊŔŰċƣŔŰŊШŉƖŸůШ
ŉċũũĲŰШũŔůĤƚЯШőŸƽĲƻĲƖШƣőĲƖĲШċƖĲШċШŰƨůĤĲƖШŸŉШƚƣċŰĬŔŰŊШĬĲċĬШƣƖĲĲƚШƓƖĲƚĲŰƣШƣőƖŸƨŊőШƣőĲШƽŸŸĬũċŰĬЮШШ 

§ŰШƣőĲШĲċƚƣШŸŉШcƨůĲШìċũťШыìьШƣőĲƖĲШċƖĲШĤƖŸċĬрũĲċƻĲĬШƣƖĲĲƚШƽŔƣőШċŰШƨŰĬĲƖƚƣŸƖǃШŸŉШŊƖċƚƚĲƚШċŰĬШ
ƚŸůĲШǰŸƖċũШƖĲƚŸƨƖĦĲƚЯШƚƨĦőШċƚШÂƨƖƓũĲШÑŸċĬǰċǂШыxŔŰċƖŔċЮƓƨƖƓƨƖĲċьШċŰĬШÅċŊƽŸƖƣШыÉĲŰĲĦŔŸЮ
ƻƨũŊċƖŔƚьЮШìőĲƖĲШcƨůĲШìċũťШыìьШůĲĲƣƚШ]ƖĲĲŰƚŔĬĲШÂċƣőШƣőĲШĲċƚƣĲƖŰШƚŔĬĲШŸŉШƣőĲШƓċƣőШĤĲĦŸůĲƚШ
ůŸƖĲШŸƓĲŰЯШƽŔƣőШŊƖċƚƚĲƚШċŰĬШċШƚůċũũШƓċƣĦőШŸŉШÅŸƚĲĤċǃШìŔũũŸƽőĲƖĤШы9őċůĲƖŔŸŰЮċŰŊƨƚƣŔŉŸũŔƨůьЮШ 

 



Τ 
 

  
  

  
ìŸŸĬũċŰĬШƣŸШƣőĲШƽĲƚƣШŸŉШcƨůĲШìċũťШыìьЮШ 

  
[ũŸƖċũШƖĲƚŸƨƖĦĲƚШċũŸŰŊШcƨůĲШìċũťШыìьЮ 



Υ 
 

  
~ŸƖĲШŸƓĲŰШċƚƓĲĦƣШƽőĲƖĲШcƨůĲШìċũťШыìьШůĲĲƣƚШ]ƖĲĲŰƚŔĬĲШÂċƣőЮ 

  
ìŸŸĬũċŰĬШƣŸШĲċƚƣШŸŉШcƨůĲШìċũťШыìьШоШ]ƖĲĲŰƚŔĬĲШÂċƣőЮ 

 

 

 

 



Φ 
 

  
  

  
EǂċůƓũĲƚШŸŉШŊƖŸƨŰĬШǰŸƖċШŸŰШƚőċĬĲĬШƽŸŸĬũċŰĬШǰŸŸƖаШƣŸƓШũĲŉƣШтШĤċƖĲШƚŸŔũбШƣŸƓШƖŔŊőƣШтШ9ŸůůŸŰШ
 ĲƣƣũĲƚбШĤŸƣƣŸůШũĲŉƣШтШ9ŸůůŸŰШfƻǃбШĤŸƣƣŸůШƖŔŊőƣШтШ7ƖċůĤũĲƚШыÅƨĤƨƚШƚƓЮьЮ 

  



ΝΜ 
 

  
ÉƣċŰĬŔŰŊШĬĲċĬШƽŸŸĬШƽŔƣőŔŰШƣőĲШƽŸŸĬũċŰĬƚШƣŸШƣőĲШƽĲƚƣШŸŉШcƨůĲШìċũťШыìьЮ 

 

ÅĲŊĲŰƣШ]ċƖĬĲŰƚШÂċƣő 

ƣШƣőĲШũŸƽĲƖШĲŰĬШŸŉШƣőĲШÅĲŊĲŰƣШ]ċƖĬĲŰƚШÂċƣőШƣőĲƖĲШŔƚШŸƓĲŰШƽŸŸĬũċŰĬШƽŔƣőШċШƣċũũШƚƽċƖĬШċŰĬШƚĦƖƨĤШ
ƨŰĬĲƖƚƣŸƖǃЮШÑőĲƖĲШċƖĲШċШŰƨůĤĲƖШŸŉШůċƣƨƖĲШƣƖĲĲƚШƓƖĲƚĲŰƣШċŰĬШċШũċƖŊĲШƓċƣĦőШŸŉШÅŸƚĲĤċǃШ
ìŔũũŸƽőĲƖĤЮШÑőĲШůċŔŰШũĲŰŊƣőШŸŉШÅĲŊĲŰƣШ]ċƖĬĲŰƚШÂċƣőШŔƚШőĲċƻŔũǃШƚőċĬĲШŉƖŸůШůċƣƨƖĲШƣƖĲĲƚШ
ŸƻĲƖőċŰŊŔŰŊШƣőĲШƓċƣőЮШÑőĲШċƚƓĲĦƣШŸƓĲŰƚШŸƨƣШŸŰĦĲШůŸƖĲШċƚШǃŸƨШƖĲċĦőШƣőĲШƣŸƓШŸŉШƣőĲШőŔũũШƽőĲƖĲШƣċũũШ
ƚƽċƖĬШċŰĬШƚĦċƣƣĲƖĲĬШƚĦƖƨĤШŔƚШƓƖĲƚĲŰƣЮШШ 

  
§ƓĲŰШƽŸŸĬũċŰĬШċƣШũŸƽĲƖШĲŰĬШŸŉШÅĲŊĲŰƣШ]ċƖĬĲŰƚШÂċƣő 



ΝΝ 
 

  
  

  
ÑŸƓШũĲŉƣШтШůċƣƨƖĲШ ƚőШы[ƖċǂŔŰƨƚЮĲǂĦĲũƚŔŸƖьШĲǂőŔĤŔƣŔŰŊШƚŔŊŰƚШŸŉШċƚőШĬŔĲĤċĦťШĦċƨƚĲĬШĤǃШƣőĲШŉƨŰŊƨƚШ
ыcǃůĲŰŸƚĦǃƓőƨƚЮŉƖċǂŔŰĲƨƚьбШƣŸƓШƖŔŊőƣШтШcĲċƻŔũǃШƚőċĬĲĬШƚƣƖĲƣĦőШŸŉШƓċƣőбШĤŸƣƣŸůШũĲŉƣШтШÅŸƚĲĤċǃШ
ìŔũũŸƽőĲƖĤбШĤŸƣƣŸůШƖŔŊőƣШтШƣċũũШƚƽċƖĬШċŰĬШƚĦċƣƣĲƖĲĬШƚĦƖƨĤШƣŸƽċƖĬƚШƣŸƓШŸŉШÅĲŊĲŰƣШ]ċƖĬĲŰƚШÂċƣőЮ 

 

  



ΝΞ 
 

cƨůĲШìċũťШыEь 

cƨůĲШìċũťШыEьШőċƚШċŰШŸƓĲŰШċƚƓĲĦƣШƽŔƣőШƖĲũċƣŔƻĲũǃШƚőŸƖƣШƚƽċƖĬШŸŰШƣőĲШƚũŸƓĲƚШƣŸШƣőĲШƽĲƚƣШŸŉШƣőĲШ
ƓċƣőЯШũĲċĬŔŰŊШƣŸШƣőĲШ ċƣŔŸŰċũШůŸŰƨůĲŰƣЯШċŰĬШƣċũũĲƖШƚƽċƖĬШċŰĬШŔƚŸũċƣĲĬШƚĦƖƨĤШƣŸШƣőĲШĲċƚƣШŸŰШƣőĲШ
ƚũŸƓĲШĬŸƽŰШƣŸШÅĲŊĲŰƣШ]ċƖĬĲŰƚШÂċƣőЮШÉĲƻĲƖċũШƖĲĦĲŰƣũǃШƓũċŰƣĲĬШĦŸŰŔŉĲƖƚШċƖĲШƓƖĲƚĲŰƣШŔŰШƣőŔƚШċƖĲċЮШ 

  
  

  
ÉőŸƖƣШƚƽċƖĬШŊƖċƚƚũċŰĬШŸŰШƚũŸƓĲƚШŉƖŸůШcƨůĲШìċũťШыEьШƣŸƽċƖĬƚШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣЮШÑŸƓШƖŔŊőƣШ
тШƣċũũĲƖШƚƽċƖĬШċŰĬШƚĦƖƨĤШĤĲƣƽĲĲŰШcƨůĲШìċũťШыEьШċŰĬШÅĲŊĲŰƣШ]ċƖĬĲŰƚШÂċƣőЮ 



ΝΟ 
 

 

 

ÅĲĦĲŰƣũǃШƓũċŰƣĲĬШĦŸŰŔŉĲƖЮ 

?ƨŊċũĬШÉƣĲƽċƖƣШ~ŸŰƨůĲŰƣШÂċƣő 

ƣШƣőĲШŰŸƖƣőĲƖŰШĲŰĬШŸŉШƣőĲШƓċƣőШƣőĲƖĲШċƖĲШċƖĲċƚШŸŉШƣċũũШƚƽċƖĬШƽŔƣőШòċƖƖŸƽШыĦőŔũũĲċЮůŔũũĲŉŸũŔƨůьЯШ
ÅċŊƽŸƖƣШċŰĬШxċĬǃќƚШ7ĲĬШÉƣƖċƽШы]ċũŔƨůЮƻĲƖƨůьЮШƚШƣőĲШƓċƣőШƚťŔƖƣƚШċƖŸƨŰĬШƣőĲШ§ĤƚĲƖƻċƣŸƖǃШƣőĲƖĲШ
ċƖĲШƖŸĦťШŸƨƣĦƖŸƓƚШŸŰШƣőĲШĲċƚƣШŸŉШƣőĲШƓċƣőЯШƣŸŊĲƣőĲƖШƽŔƣőШ]ŸƖƚĲШыÖũĲǂЮĲƨƖŸƓĲċƨƚьШċŰĬШċƖĲċƚШŸŉШ
ƽőċƣШċƓƓĲċƖƚШƣŸШĤĲШċШƚŸƽŰШǰŸƽĲƖШůŔǂЮШÑċũũШƚƽċƖĬШċŰĬШƚĦƖƨĤШċƖĲШƓƖĲƚĲŰƣШŸŰШƣőĲШƽĲƚƣШƚŔĬĲШŸŉШƣőĲШ
ƓċƣőЮШ ƚШƣőĲШƓċƣőШŰĲċƖƚШƣőĲШ?ƨŊċũĬШÉƣĲƽċƖƣШůŸŰƨůĲŰƣШƣőĲƖĲШċƖĲШůŸƖĲШŸƓĲŰШċƖĲċƚШƽŔƣőШċШƚőŸƖƣШ
ƚƽċƖĬШƣŸŊĲƣőĲƖШƽŔƣőШŉƨƖƣőĲƖШƚƣċŰĬƚШŸŉШ]ŸƖƚĲЮШEƖŸƚŔŸŰШŸŉШƣőĲШŊƖċƚƚũċŰĬШŔƚШĲƻŔĬĲŰƣШƣŸШƣőĲШĲċƚƣШŸŉШƣőĲШ
ůŸŰƨůĲŰƣЮШÑőĲШƖĲůċŔŰĬĲƖШŸŉШƣőĲШċƖĲċШŔŰШŉƖŸŰƣШŸŉШƣőĲШ§ĤƚĲƖƻċƣŸƖǃШŔƚШƚőŸƖƣШƚƽċƖĬЮШ 

  
ÉũŸƓĲƚШƣŸƽċƖĬƚШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣШƽŔƣőШƚőŸƖƣШƚƽċƖĬЮ 



ΝΠ 
 

  
  

  
ÑŸƓШũĲŉƣШтШxċĬǃќƚШ7ĲĬШÉƣƖċƽбШƣŸƓШƖŔŊőƣШтШƖŸĦťШŸƨƣĦƖŸƓШƽŔƣőШ]ŸƖƚĲбШĤŸƣƣŸůШũĲŉƣШтШƣċũũĲƖШƚƽċƖĬШċŰĬШ
ƚĦƖƨĤШŸŰШĲċƚƣШƚŔĬĲШŸŉШ?ƨŊċũĬШÉƣĲƽċƖƣШ~ŸŰƨůĲŰƣШÂċƣőбШĤŸƣƣŸůШƖŔŊőƣШтШƚŸƽŰШǰŸƽĲƖƚЮ 

  



ΝΡ 
 

 

  
  

  
ÑŸƓШтШĲƖŸƚŔŸŰШƣŸШƣőĲШĲċƚƣШŸŉШƣőĲШ?ƨŊċũĬШÉƣĲƽċƖƣШ~ŸŰƨůĲŰƣбШĤŸƣƣŸůШтШƚőŸƖƣШƚƽċƖĬШŔŰШŉƖŸŰƣШŸŉШƣőĲШ
§ĤƚĲƖƻċƣŸƖǃЮШ 

  



ΝΣ 
 

 ċƣŔŸŰċũШ~ŸŰƨůĲŰƣШ9ŔƖĦƨŔƣ 

§ƻĲƖċũũШƣőŔƚШċƖĲċШŔƚШĦŸůƓƖŔƚĲĬШŸŉШƚőŸƖƣШƚƽċƖĬШŊƖċƚƚũċŰĬƚШƽŔƣőШƓŸĦťĲƣƚШŸŉШƣċũũĲƖШƻĲŊĲƣċƣŔŸŰШыŉŸƖШ
ĲǂċůƓũĲШƣŸШƣőĲШƽĲƚƣШŸŉШƣőĲШ ĲũƚŸŰШ~ŸŰƨůĲŰƣЮШfŰШŉƖŸŰƣШŸŉШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣШƣőĲƖĲШŔƚШċŰШ
ĲǂƣĲŰƚŔƻĲШċƖĲċШŸŉШĲƖŸĬĲĬШŊƖŸƨŰĬЮШÑƨƖŉШŔƚШĦƨƖƖĲŰƣũǃШĤĲŔŰŊШƖĲрĲƚƣċĤũŔƚőĲĬШŔŰШƓċƖƣШŸŉШƣőŔƚШċƖĲċЮШÑŸШƣőĲШ
ĲċƚƣШŸŉШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣШƣőĲƖĲШċƖĲШƚĲƻĲƖċũШũċƖŊĲШŸƓĲŰрŊƖŸƽŰШƣƖĲĲƚЮШÑőĲƖĲШŔƚШċũƚŸШċШƚůċũũШ
ƓċƣĦőШŸŉШcċƖĲĤĲũũƚШы9ċůƓċŰƨũċЮƖŸƣƨŰĬŔŉŸũŔċьЯШòċƖƖŸƽЯШċŰĬШ9ċƣќƚШEċƖШыcǃƓŸĦőċĲƖŔƚЮƖċĬŔĦċƣċьШ
ĤĲƣƽĲĲŰШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣШ9ŔƖĦƨŔƣШċŰĬШcƨůĲШìċũťШыEьЮШ 

ÑőĲШƚőŸƖƣШƚƽċƖĬШŊƖċƚƚũċŰĬШĦŸŰƣŔŰƨĲƚШƣŸШƣőĲШƚŸƨƣőШŸŉШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣШ9ŔƖĦƨŔƣЯШƽŔƣőШċŰШ
ĲǂƣĲŰƚŔƻĲШċƖĲċШŸŉШĲƖŸĬĲĬЯШƚċŰĬǃШŊƖŸƨŰĬШċƣШƣőĲШƚŸƨƣőШƻŔĲƽƓŸŔŰƣЮШƣШƣőĲШĲĬŊĲШŸŉШƣőŔƚШċƖĲċШŔƚШċШƚƣĲĲƓШ
ƚũŸƓĲШĬŸůŔŰċƣĲĬШĤǃШ]ŸƖƚĲЮШĬŢċĦĲŰƣШƣŸШƣőŔƚШċƖĲċЯШċũŸŰŊШƣőĲШƣŸƓШŸŉШƣőĲШĦũŔǭШĤĲƣƽĲĲŰШƣőĲШőŔũũƣŸƓШ
ċŰĬШÅĲŊĲŰƣШìċũťШŔƚШċШũċƖŊĲШċƖĲċШŸŉШƚĦƖƨĤШĦŸůƓƖŔƚĲĬШƓƖŔůċƖŔũǃШŸŉШ7ƖŸŸůШы9ǃƣŔƚƨƚЮƚĦŸƓċƖŔƨƚьШċŰĬШ
7ƖċůĤũĲƚЮШ 

ÑŸШƣőĲШŰŸƖƣőШŸŉШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣШ9ŔƖĦƨŔƣШƣőĲƖĲШċƖĲШĲǂƣĲŰƚŔƻĲШċƖĲċƚШŸŉШĲƖŸƚŔŸŰШũĲċĬŔŰŊШƣŸШƣőĲШ
ŰŸƖƣőШƻŔĲƽƓŸŔŰƣЮШfŰШĦŸŰƣƖċƚƣШƽŔƣőШƣőĲШƚċŰĬǃШĤċƖĲШŊƖŸƨŰĬШċƣШƣőĲШƚŸƨƣőШƻŔĲƽƓŸŔŰƣЯШőĲƖĲШŔƣШŔƚШ
ĤĲĬƖŸĦťЮШ 

  
  

  
ÑŸƓШũĲŉƣШтШƣċũũĲƖШƚƽċƖĬШċŰĬШƚĦƖƨĤШƣŸШƣőĲШƽĲƚƣШŸŉШƣőĲШ ĲũƚŸŰШ~ŸŰƨůĲŰƣбШƣŸƓШƖŔŊőƣШтШĲƖŸĬĲĬЯШĤċƖĲШ
ŊƖŸƨŰĬШũĲċĬŔŰŊШƨƓШƣŸШƣőĲШ ċƣŔŸŰċũШ~ŸŰƨůĲŰƣбШĤŸƣƣŸůШũĲŉƣШтШƣċũũĲƖШƚƽċƖĬШċƣШĲĬŊĲШŸŉШċƖĲċбШĤŸƣƣŸůШ
ƖŔŊőƣШтШƚőŸƖƣШƚƽċƖĬШċŰĬШŸƓĲŰрŊƖŸƽŰШƣƖĲĲƚЮШ 



ΝΤ 
 

  
  

  
ÑŸƓШũĲŉƣШтШĲƖŸĬĲĬШƓċƣőШƣŸШƚŸƨƣőШƻŔĲƽƓŸŔŰƣбШƣŸƓШƖŔŊőƣШтШĲƖŸĬĲĬШŊƖŸƨŰĬШċƣШƚŸƨƣőШƻŔĲƽƓŸŔŰƣбШĤŸƣƣŸůШ
ũĲŉƣШтШ7ƖŸŸůШċŰĬШĤƖċůĤũĲШƚĦƖƨĤШŸŰШĦũŔǭШƣŸƓбШĤŸƣƣŸůШƖŔŊőƣШтШ]ŸƖƚĲШċƣШĲĬŊĲШŸŉШƚŸƨƣőШƻŔĲƽƓŸŔŰƣЮ 

  


