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This thesis explores the development and evaluation of a networked 

cross-platform workshop application designed to bridge the gap 

between Virtual Reality (VR) and tablet users, specifically targeting 

asymmetry reduction in collaborative environments. Developed in 

collaboration with Novo Nordisk, who currently use VR workshops as a 

tool to design factories, the application aims to provide non-VR 

participants with a tablet application to interact with the virtual 

environment during workshops, thereby enhancing engagement during 

workshops. While the cross-media platform successfully reduces visual 

asymmetry, the current note-taking system, limited to tablets, does 

not fully bridge the gap between VR and non-VR participants. Usability 

testing indicates a generally positive reception, though areas for 

improvement were identified, particularly in enhancing note visibility 

and polish. Future work will focus on integrating notetaking with VR 

and expanding communication features to further decrease asymmetry 

and improve collaborative efficacy. 



Ȭ nƝǢǎƨŏǪňǢŻƨƝ

ǖȈƛƛŖǢǎŻň ňƨƒƒīŇƨǎīǢŻƨƝ Żǖ ŇŖňƨƛŻƝů ŻƝňǎŖīǖŻƝůƒȈ ňƨƛƛƨƝ ŻƝ ǢŶŖ
ŏŻůŻǢīƒ īůŖ ȂŻǢŶ ƛƨǎŖ īƝŏ ƛƨǎŖ ȂƨǎƏ ƛƨȁŻƝů Ǣƨ ƒīǋǢƨǋǖʀ ǋŶƨƝŖǖʀ
īƝŏ ǢīŇƒŖǢǖ ʔȮȱʀ Ȭȯʀ ȯȬʕɿ ǖ ǢŶŖ ȁīǎŻŖǢȈ ƨŮ ǋǎƨŮŖǖǖŻƨƝīƒ īǋǋƒŻňīǢŻƨƝǖ
ǖǢŖīŏŻƒȈ ŻƝňǎŖīǖŖ ȈŖīǎ ƨȁŖǎ ȈŖīǎʀ ňǎŖīǢŻƝů ůƨƨŏ ŮǎīƛŖȂƨǎƏǖ Ůƨǎ ȂƨǎƏʖ
ŻƝů ǢƨůŖǢŶŖǎ Żǖ ƛƨǎŖ ŻƛǋƨǎǢīƝǢ ǢŶīƝ ŖȁŖǎɿ öŶŖ ;»ĔnBʖȬȴ ǋīƝŏŖƛŻň
Ŷīǖ ǖŶƨȂƝ ǢŶīǢ ŻƝʖǋŖǎǖƨƝ ȂƨǎƏ Żǖ ƝƨǢ īƒȂīȈǖ ŮŖīǖŻŇƒŖʀ ƝƨǢ Ǣƨ ƛŖƝʖ
ǢŻƨƝ ǢŶīǢ ƛƨǎŖ īƝŏ ƛƨǎŖ ňƨƛǋīƝŻŖǖ īƝŏ ƨǎůīƝŻǖīǢŻƨƝǖ ƝƨȂ ƨǋŖǎʖ
īǢŖ īňǎƨǖǖ ŇƨǎŏŖǎǖ īƝŏ ƨňŖīƝǖ ȂŶŖǎŖ ŻƝʖǋŖǎǖƨƝ ƛŖŖǢŻƝůǖ īƝŏ ȂƨǎƏʖ
ǖŶƨǋǖ ňīƝ ŇŖ ǋǎƨŶŻŇŻǢŻȁŖƒȈ ŖȇǋŖƝǖŻȁŖ īƝŏ ŏŻŮȜňǪƒǢɿ öŶŻǖ ƛŖīƝǖ ǢŶīǢ
ŏŻůŻǢīƒ ǖȈǖǢŖƛǖ īǎŖ ǎŖƒŻŖŏ ǪǋƨƝ Ǣƨ ŇǎŻŏůŖ ǢŶŖ ůīǋ ŇŖǢȂŖŖƝ ŏŻŮŮŖǎŖƝǢ
ǋƒīňŖǖɿ ǖ ǖǪňŶʀ ǢŶŖǖŖ ǖȈǖǢŖƛǖʀ Ǣƨ ī ůǎŖīǢŖǎ ŖȇǢŖƝǢʀ ňƨƝǢǎƨƒ ŶƨȂ ňƨƒʖ
ƒīŇƨǎīǢŻƨƝ ǢīƏŖǖ ǋƒīňŖɿ nƝ ī ǋŶȈǖŻňīƒ ƛŖŖǢŻƝůʀ ǋǎŖǋīǎīǢŻƨƝ īƝŏ ǖƨʖ
ňŻīƒ ňƨƝȁŖƝǢŻƨƝǖ ƒīǎůŖƒȈ ŏŻňǢīǢŖ ȂŶīǢ īƝŏ ŶƨȂ ȈƨǪ ňīƝ ňƨƒƒīŇƨǎīǢŖ
Ŗůɿ ŻŮ ȈƨǪ ȂīƝǢ Ǣƨ ŏǎīȂ ƨǎ ȂǎŻǢŖ ǖƨƛŖǢŶŻƝů ŏƨȂƝʀ ǢŶŖƝ ȈƨǪ ƝŖŖŏ Ǣƨ
ŶīȁŖ ŇǎƨǪůŶǢ ī ǋŖƝ īƝŏ ǋīǋŖǎɿ nƝ ǢŶŖ ŏŻůŻǢīƒ ǎŖīƒƛ ǢŶŖ ǖƨŮǢȂīǎŖ ŻƝʖ
ǖǢŖīŏ ŏŻňǢīǢŖǖ ŶƨȂ ȂŖ ňīƝ ňƨƒƒīŇƨǎīǢŖɿ ĔŻǎǢǪīƒ áŖīƒŻǢȈ ʐĔáʑ īǖ ī Ǣƨƨƒ
ŮƨǎȂƨǎƏǖŶƨǋǖʀ ŏŖǖŻůƝŻƝůīƝŏ ǎīǋŻŏǋǎƨǢƨǢȈǋŻƝůŶīǖŇŖňƨƛŖ ŻƝňǎŖīǖʖ
ŻƝůƒȈ ǋƨǋǪƒīǎ ŻƝ ƛǪƒǢŻǋƒŖ ŻƝŏǪǖǢǎŻŖǖ ʔȮȯʕɿ Ĕá ǋǎƨȁŻŏŖǖ īƝ ƨǋǋƨǎǢǪʖ
ƝŻǢȈ Ǣƨ ŖȇǋŖǎŻŖƝňŖ ǖǋīňŖǖ ŻƝ ǎŖīƒ ǢŻƛŖ ŇŖŮƨǎŖ ǢŶŖȈ īǎŖ ŇǪŻƒǢ ŻƝ ǢŶŖ ǎŖīƒ
Ȃƨǎƒŏ ʔȮȭʕɿ iīȁŻƝů ǢŶŖ ƨǋǢŻƨƝ Ǣƨ ŻƝǢŖǎīňǢ ȂŻǢŶ ī ƝƨƝʖȜƝŻǖŶŖŏ ǖǋīňŖ
ňīƝ ŶŖƒǋ ǢŶŖ ǪǖŖǎǖ ŖȁīƒǪīǢŖ ǢŶŖ ǖǋīňŖǖ īƝŏ ȜƝŏ ȟīȂǖ ŖīǎƒŻŖǎ ŻƝ ǋǎƨʖ
ŏǪňǢŻƨƝ ŏŖňǎŖīǖŻƝů ňƨǖǢǖ ŻƝ ǢŶŖ ƒƨƝů ǎǪƝ īƝŏƛŻƝŻƛŻǖŻƝů ǢŶŖ ƝǪƛŇŖǎ
ƨŮ Ŗǎǎƨǎǖ ŮƨǪƝŏ ŻƝ ǢŶŖ ǖǋīňŖǖ ŏǪǎŻƝů ƨǎ īŮǢŖǎ ǋǎƨŏǪňǢŻƨƝɿ

ĕŖ ŶīȁŖ ŖƝǢŖǎŖŏ ŻƝǢƨ ī ňƨƒƒīŇƨǎīǢŻƨƝ ȂŻǢŶ ǢŶŖ JȇǢŖƝŏŖŏ áŖīƒŻǢȈ
ʐĚáʑ ŏŖǋīǎǢƛŖƝǢ īǢ °ƨȁƨ°ƨǎŏŻǖƏ Ǣƨ ŻƛǋǎƨȁŖ ǢŶŖŻǎ ǪǖŖ ƨŮ Ĕá īǖ ī Ǣƨƨƒ
ŏǪǎŻƝů ŏŖǖŻůƝ ȂƨǎƏǖŶƨǋǖɿ °ƨȁƨ °ƨǎŏŻǖƏ Żǖ ī ƛǪƒǢŻƝīǢŻƨƝīƒ ǋŶīǎʖ
ƛīňŖǪǢŻňīƒ ňƨƛǋīƝȈ ŶŖīŏǍǪīǎǢŖǎŖŏ ŻƝ BŖƝƛīǎƏɿ ;ǪǎǎŖƝǢƒȈʀ °ƨȁƨ
°ƨǎŏŻǖƏ ǪǖŖǖ Ĕá Ǣƨ ŖȇīƛŻƝŖ īƝŏ ŻƝǢŖǎīňǢ ȂŻǢŶ ŮǪǢǪǎŖ ŮīňǢƨǎŻŖǖ ŻƝ ī
ȁŻǎǢǪīƒ ŖƝȁŻǎƨƝƛŖƝǢ ŻƝ ƨǎŏŖǎ Ǣƨ ȜƝŏ ȟīȂǖ ƨǎ ƝŖŖŏŖŏ ňŶīƝůŖǖ ŻƝ ŖŻʖ
ǢŶŖǎ ŻƝǢŖǎŻƨǎ ŏŖǖŻůƝ ƨǎ ȂƨǎƏȟƨȂɿ öŶŖŻǎ ňǪǎǎŖƝǢ ȂƨǎƏǖŶƨǋǖ ňƨƝǖŻǖǢ
ƨŮ ƨƝŖ ƨǎ ǢȂƨ ǋŖƨǋƒŖ ŻƝ Ĕáʀ ȂŻǢŶ ƨƝŖ ƨŮ ǢŶŖƛ ňīǖǢŻƝů ǢŶŖŻǎ ȁŻŖȂ Ǣƨ
ī öĔ ȂŶŻƒŖ ǢŶŖ ǎŖǖǢ ƨŮ ǢŶŖ ǋīǎǢŻňŻǋīƝǢǖ īǎŖ ƨǪǢǖŻŏŖ ƨŮ Ĕá ƒƨƨƏŻƝů īǢ
ǢŶŖ öĔ ʐǖŖŖ ȜůǪǎŖ ȭʑɿ öŶŖ ƝƨƝʖĔá ǋīǎǢŻňŻǋīƝǢǖ īǎŖ ƝƨǢ īŇƒŖ Ǣƨ ŻƝʖ
ǢŖǎīňǢ ȂŻǢŶ ǢŶŖ ȁŻǎǢǪīƒ ŖƝȁŻǎƨƝƛŖƝǢ ǢŶŖƛǖŖƒȁŖǖʀ ŇǪǢ ŻƝǖǢŖīŏ ŏŻǎŖňǢ
ǢŶŖ Ĕá ǪǖŖǎǖ ȁŻī ȁŖǎŇīƒ ňƨƛƛǪƝŻňīǢŻƨƝɿ öŶŻǖ ňīƝ ƒŖīŏ Ǣƨ ŮǎǪǖǢǎīǢŻƨƝǖ
īƝŏ ƛŻǖňƨƛƛǪƝŻňīǢŻƨƝ īǖ ǢŶŖ Ĕá ǪǖŖǎǖ ƨŮǢŖƝ ǎŖňŖŻȁŖ ī ƒƨǢ ƨŮ ňƨƛʖ
ƛīƝŏǖʀ ȂŶŻƒŖ ǢŶŖ ƝƨƝʖĔá ǋīǎǢŻňŻǋīƝǢǖ ňīƝ ŶīȁŖ ŏŻŮȜňǪƒǢȈ ňƨƛƛǪƝŻʖ
ňīǢŻƝů ǢŶŖŻǎ ƝŖŖŏǖ Ǣƨ ǢŶŖĔáǪǖŖǎɿ éŻƝňŖ ǢŶŖ ƝƨƝʖĔáǋīǎǢŻňŻǋīƝǢǖ ŶīȁŖ
ƝƨȂīȈƨŮ ŏŻǎŖňǢƒȈ ŻƝǢŖǎīňǢŻƝůȂŻǢŶ ǢŶŖ ŖƝȁŻǎƨƝƛŖƝǢʀ ǢŶŖĔáǪǖŖǎǖ īǎŖ
ƛīŏŖ Ǣƨ īňǢ īǖ īƝ ŻƝŏŻǎŖňǢ Ǣƨƨƒ Ůƨǎ ǢŶŖ ƝƨƝʖĔá ǋīǎǢŻňŻǋīƝǢǖ Ǣƨ ŻƝǢŖǎʖ
īňǢ ȂŻǢŶ ǢŶŖ ŖƝȁŻǎƨƝƛŖƝǢɿ öŶŻǖ ŮƨǎƛīǢ ƨŮ ȂƨǎƏǖŶƨǋ ǎŖǖǪƒǢǖ ŻƝ ī ȁŖǎȈ
ŶŻůŶ ŏŖůǎŖŖ ƨŮ īǖȈƛƛŖǢǎȈ īǖ ǢŶŖ ǢȂƨ ǢȈǋŖǖ ƨŮ ǋīǎǢŻňŻǋīƝǢǖ ǖŶīǎŖ Ɲƨ
Ǣƨƨƒǖ ƨǎ ƛŖǢŶƨŏǖ ƨŮ ŻƝǢŖǎīňǢŻƨƝɿ nƝ ƨǎŏŖǎ Ǣƨ ŻƛǋǎƨȁŖ ǢŶŖ ȂƨǎƏǖŶƨǋǖ
īǢ °ƨȁƨ °ƨǎŏŻǖƏ ǢŶŖǎŖ ƝŖŖŏǖ Ǣƨ ŇŖ ī ƒŖǖǖŖǎ ŏŖůǎŖŖ ƨŮ īǖȈƛƛŖǢǎȈ īƝŏ
īƒƒ ǋīǎǢŻňŻǋīƝǢǖ ǖŶƨǪƒŏ ŶīȁŖ ǢŶŖ ƨǋǢŻƨƝ Ǣƨ īňǢ īǖ īƝ īňǢŻȁŖ ǋīǎǢŻňŻǋīƝǢ
ȂŻǢŶƛŖǢŶƨŏǖ ƨŮ ŻƝǢŖǎīňǢŻƨƝ ŻƝ ǢŶŖ ȁŻǎǢǪīƒ ŖƝȁŻǎƨƝƛŖƝǢɿ ǖȈƛƛŖǢǎȈ
Żǖ īƛŖīǖǪǎŖ ƨŮ ŶƨȂ ŏŻŮŮŖǎŖƝǢ ǢŶŖ ǋƨǖǖŻŇƒŖ īňǢŻƨƝǖ ī ǪǖŖǎ ňīƝ ǢīƏŖ īǎŖ
ňƨƛǋīǎŖŏ Ǣƨ ǢŶŖ ǎŖǖǢ ƨŮ ǢŶŖ ůǎƨǪǋ ʔȮȰʕɿ ĕŶŻƒŖ ǢŶŻǖ īǖȈƛƛŖǢǎȈ ňƨǪƒŏ
ǋƨǢŖƝǢŻīƒƒȈ ŇŖ ǖƨƒȁŖŏŇȈŶīȁŻƝů īƒƒ ǋīǎǢŻňŻǋīƝǢǖ ŖȇňƒǪǖŻȁŖƒȈ ŻƝĔáʀ ǢŶŻǖ
Żǖ ƝƨǢ ŮŖīǖŻŇƒŖɿ éƨƛŖ ŖƛǋƒƨȈŖŖǖ ňīƝ ƝƨǢ ǪǖŖ Ĕá īǖ ŻǢ ňīǪǖŖǖ ňȈŇŖǎʖ
ǖŻňƏƝŖǖǖʀ īŏŏŻǢŻƨƝīƒƒȈ ǢŶŖǎŖ Żǖ ňǪǎǎŖƝǢƒȈ ƝƨǢ ǖǪŮȜňŻŖƝǢ ǋŶȈǖŻňīƒ ǖǋīňŖ
Ůƨǎ īƒƒ ǋīǎǢŻňŻǋīƝǢǖ Ǣƨ ŶīȁŖ ǢŶŖ ƝŖňŖǖǖīǎȈ ǖǋīňŖ Ůƨǎ Ĕá ŻƝ ǢŶŖ °ƨȁƨ
°ƨǎŏŻǖƏ ƨŮȜňŖǖɿ öŶŖ Ĕá ȂƨǎƏǖŶƨǋǖ īƒǖƨ ǎŖǍǪŻǎŖ ǢŶŖ ǋīǎǢŻňŻǋīƝǢǖ Ǣƨ
ňƨƛǋƒŖǢŖ ŏŻŮŮŖǎŖƝǢ ǖŖňƨƝŏīǎȈ ǢīǖƏǖ ŏǪǎŻƝů ǢŶŖ ǋǎƨňŖǖǖɿ öŶǎƨǪůŶ ŻƝʖ
ǢŖǎȁŻŖȂǖ īǢ °ƨȁƨ °ƨǎŏŻǖƏ ƝƨǢŖ ǢīƏŻƝů Ȃīǖ ŮƨǪƝŏ Ǣƨ ŇŖ ī ȁŖǎȈ Żƛǋƨǎʖ
ǢīƝǢ ǢīǖƏ ŻƝ ǢŶŖǖŖ ȂƨǎƏǖŶƨǋǖ īǖ ǢŶŖȈ ŶīȁŖ Ǣƨ ŏƨňǪƛŖƝǢ ǢŶŖŻǎ ȜƝŏʖ
ŻƝůǖ ʐǖŖŖ īǋǋŖƝŏŻȇ :ʑɿ iƨȂŖȁŖǎʀ ȂŶŻƒŖ ƛīƝȈ ǖǢǪŏŻŖǖ ŶīȁŖ ǋǎƨǋƨǖŖŏ
ǋƨǢŖƝǢŻīƒƒȈ ŖŮŮŖňǢŻȁŖ ǢŖȇǢʖŖƝǢǎȈ ƛŖǢŶƨŏǖ Ůƨǎ Ĕá ǢŶŖǎŖ īǎŖ Ɲƨ ňǪǎǎŖƝǢ
ȂŖƒƒʖŖǖǢīŇƒŻǖŶŖŏ ŻƝŏǪǖǢǎȈ ǖǢīƝŏīǎŏ ǢŶīǢƛīǢňŶ ǢŶŖ ŖƝǢǎȈ ǎīǢŖ īƝŏǪǖʖ
īŇŻƒŻǢȈ ƨŮ ŖŻǢŶŖǎ ǋŶȈǖŻňīƒ ƏŖȈŇƨīǎŏǖ ƨǎ ǢƨǪňŶ ǖňǎŖŖƝǖ ʔȬȫʀ Ȳʀ ȬȮʕɿ

nƝ ǢŶŻǖ ǋīǋŖǎ ȂŖ ǋǎƨǋƨǖŖ ī ƝŖǢȂƨǎƏŖŏ ňǎƨǖǖ ǋƒīǢŮƨǎƛ ȂƨǎƏǖŶƨǋ
īǋǋƒŻňīǢŻƨƝ Ůƨǎ Ĕá īƝŏ ǢīŇƒŖǢʀ ȂŶŖǎŖ īƒƒ ǪǖŖǎǖ ŶīȁŖ ǢŶŖ ǋƨȂŖǎ Ǣƨ Ŗȇʖ
ǋƒƨǎŖ īƝŏ ŻƝǢŖǎīňǢ ȂŻǢŶ ǢŶŖ ȁŻǎǢǪīƒ ŖƝȁŻǎƨƝƛŖƝǢ ŻƝŏŖǋŖƝŏŖƝǢƒȈ ƨŮ
ƨǢŶŖǎ ǪǖŖǎǖɿ öŶŖ ůƨīƒ ƨŮ ǢŶŻǖ ǋǎƨŏǪňǢ ȂŻƒƒ ŇŖ Ǣƨ ŖƝǖǪǎŖ ǢŶīǢ ǢŶŖ

īƛƨǪƝǢ ƨŮ īǖȈƛƛŖǢǎȈ Żǖ ŏŖňǎŖīǖŖŏ īƝŏ ǢŶīǢ īƒƒ ǋīǎǢŻňŻǋīƝǢǖ ňīƝ ňƨƝʖ
ǢǎŻŇǪǢŖ īňǢŻȁŖƒȈ ŏǪǎŻƝů ǢŶŖ ȂƨǎƏǖŶƨǋɿ

ȭ áŖƒīǢŖŏ áŖǖŖīǎňŶ

öƨ ňǎŖīǢŖ ī ǋƨǖǖŻŇƒŖ ǖƨƒǪǢŻƨƝ Ǣƨ ǢŶŖ ǋǎƨŇƒŖƛ ƨŮ īǖȈƛƛŖǢǎȈ ŻƝ ǢŶŖ
ȂƨǎƏǖŶƨǋǖ ŻǢ Ȃīǖ ƝŖňŖǖǖīǎȈ Ǣƨ ǪƝŏŖǎǖǢīƝŏ ŶƨȂ ǢŶŖ ȂƨǎƏǖŶƨǋǖ
ȂƨǎƏŖŏ īƒǎŖīŏȈʀ īƝŏ ȂŶīǢ ǎŖǖŖīǎňŶ ŖȇŻǖǢŖŏ īŇƨǪǢ ňǎŖīǢŻƝů ŖŮŮŖňǢŻȁŖ
ȂƨǎƏǖŶƨǋǖɿ nǢ Ȃīǖ īƒǖƨ ƝŖňŖǖǖīǎȈ Ǣƨ ǪƝŏŖǎǖǢīƝŏ ǢŶŖ ǋǎƨŇƒŖƛʖǖǋīňŖ
ƨŮ īǖȈƛƛŖǢǎŻňīƒ ŏŖǖŻůƝ īƝŏ ňƨƒƒīŇƨǎīǢŻƨƝ ŖȇǋŖǎŻŖƝňŖǖɿ öŶŖ ŮƨƒƒƨȂʖ
ŻƝů ǖŖňǢŻƨƝǖ ȂŻƒƒ ǋǎŖǖŖƝǢ ǢŶŖ ȜƝŏŻƝůǖ ǪǖŖŏ Ǣƨ ůŖƝŖǎīǢŖ ī ǖŖǢ ƨŮ ǎŖʖ
ǍǪŻǎŖƛŖƝǢǖ ǢŶīǢ ī ǖƨƒǪǢŻƨƝ īǪůŶǢ Ǣƨ ŻƛǋƒŖƛŖƝǢɿ

ȭɿȬ ĕƨǎƏǖŶƨǋǖ

ĕƨǎƏǖŶƨǋǖ ǎŖǋǎŖǖŖƝǢ ī ǋŻȁƨǢīƒ ǖǢŖǋ ŻƝ ǢŶŖ ŏŖǖŻůƝ ǋǎƨňŖǖǖʀ ǖŖǎȁŻƝů īǖ
ī ƛŖǢŶƨŏ Ůƨǎ ŻŏŖī ňǎŖīǢŻƨƝ īƝŏ ī ǋƒīǢŮƨǎƛ Ůƨǎ ǖǢīƏŖŶƨƒŏŖǎ ŖƝůīůŖʖ
ƛŖƝǢ ʔȱʀ ȬȰʀ ȳʕɿ :Ȉ ŇǎŻƝůŻƝů ǢƨůŖǢŶŖǎ ŏŻȁŖǎǖŖ ǋŖǎǖǋŖňǢŻȁŖǖʀ ǎīƝůŻƝů
Ůǎƨƛ ŏŖǖŻůƝŖǎǖ īƝŏ ŖƝůŻƝŖŖǎǖ Ǣƨ ŖƝŏʖǪǖŖǎǖ īƝŏ ǖǢīƏŖŶƨƒŏŖǎǖʀ ȂƨǎƏʖ
ǖŶƨǋǖ ƨŮŮŖǎ ī ůǎƨǪƝŏ Ůƨǎ ŖȇǋƒƨǎīǢŻƨƝ īƝŏ ŖȇǋŖǎŻƛŖƝǢīǢŻƨƝɿ öŶǎƨǪůŶ
ǖǢǎǪňǢǪǎŖŏ īňǢŻȁŻǢŻŖǖ īƝŏ ŮīňŻƒŻǢīǢŖŏ ǖŖǖǖŻƨƝǖʀ ǋīǎǢŻňŻǋīƝǢǖ īǎŖ ŖƝʖ
ňƨǪǎīůŖŏ Ǣƨ ǎŖȟŖňǢ ƨƝ ǢŶŖŻǎ ǋǎƨŏǪňǢǖʀ ňŶīƒƒŖƝůŖ īǖǖǪƛǋǢŻƨƝǖʀ īƝŏ
ňƨʖňǎŖīǢŖ ǖƨƒǪǢŻƨƝǖ ǢŶīǢ īŏŏǎŖǖǖ ǢŶŖŻǎ ňŶīƒƒŖƝůŖǖɿ :ǎƨƨƏǖʖiīǎǎŻǖ īƝŏ
éǢƨňƏʖĕīǎŏʣǖŇƨƨƏʀĕƨǎƏǖŶƨǋǖʁ BŖǖŻůƝŻƝůīƝŏaīňŻƒŻǢīǢŻƝůJȇǋŖǎŻŖƝǢŻīƒ
¤ŖīǎƝŻƝůʀ ŖƛǋŶīǖŻǖŖǖ ǢŶŖ ŖȇǋŖǎŻŖƝǢŻīƒ ƝīǢǪǎŖ ƨŮȂƨǎƏǖŶƨǋǖ īƝŏ ǢŶŖŻǎ
ǎƨƒŖ ŻƝ ŖƝňƨǪǎīůŻƝů īňǢŻȁŖ ǋīǎǢŻňŻǋīǢŻƨƝ īƝŏ ŶīƝŏǖʖƨƝ ƒŖīǎƝŻƝůɿ :Ȉ
ŻƝǢŖůǎīǢŻƝů ŖȇǋŖǎŻŖƝǢŻīƒ ƒŖīǎƝŻƝů ǢŖňŶƝŻǍǪŖǖ ŻƝǢƨ ȂƨǎƏǖŶƨǋ ŏŖǖŻůƝʀ
ǋīǎǢŻňŻǋīƝǢǖ ňīƝ ŖƝŶīƝňŖ ŖƝůīůŖƛŖƝǢʀ ǋǎƨƛƨǢŖ ŏŖŖǋŖǎ ǪƝŏŖǎǖǢīƝŏʖ
ŻƝůʀ īƝŏ ŏǎŻȁŖƛŖīƝŻƝůŮǪƒ ƨǪǢňƨƛŖǖ ʔȳʕɿ ňňƨǎŏŻƝů Ǣƨ :ǎƨƨƏǖʖiīǎǎŻǖ
īƝŏ éǢƨňƏʖĕīǎŏʀ ŻƝ ī ǖǪňňŖǖǖŮǪƒ ȂƨǎƏǖŶƨǋʀ ŏŻŮŮŖǎŖƝǢ ŖƒŖƛŖƝǢǖ ȜǢ Ǣƨʖ
ůŖǢŶŖǎ Ǣƨ Ůƨǎƛ ī ňƨƛǋƒŖǢŖ ƒŖīǎƝŻƝů ŖȇǋŖǎŻŖƝňŖ Ůƨǎ īƒƒ ǋīǎǢŻňŻǋīƝǢǖɿ
öŶŖ ƛƨǖǢ ŖŮŮŖňǢŻȁŖ ȂīȈ Ǣƨ īňňƨƛǋƒŻǖŶ ǢŶŻǖ Żǖ Ǣƨ ňŶƨƨǖŖ ī ǢŶŖƛŖ Ůƨǎ
ǢŶŖȂƨǎƏǖŶƨǋ ǢŶīǢ ňīƝŇŖǪǖŖŏ Ǣƨ ǢŻŖ ǢƨůŖǢŶŖǎ ƒŖīǎƝŻƝů īňǢŻȁŻǢŻŖǖɿ öŶŖ
ňŶƨǖŖƝ ǢŶŖƛŖ Żǖ ŏŖǋŖƝŏŖƝǢ ƨƝ ǢŶŖ ƝŖŖŏǖ ƨŮ ǢŶŖ ůǎƨǪǋ īƝŏ ǢŶŖ ƨŇƌŖňʖ
ǢŻȁŖǖ ƨŮ ǢŶŖ ȂƨǎƏǖŶƨǋ ʔȳʕɿ ǢŶŖƛŖ ŏŖǖňǎŻŇŻƝů ǢŶŖ ňǪǎǎŖƝǢ ƝŖŖŏ īƝŏ
ǪǖŖ ƨŮ ȂƨǎƏǖŶƨǋǖ īǢ °ƨȁƨ °ƨǎŏŻǖƏ ňīƝ ŇŖ ʡJȇǋƒƨǎŻƝůʀ ňīǢŖůƨǎŻǖŻƝů
īƝŏ ŻƝǢŖǎīňǢŻƝůȂŻǢŶ ī ȁŻǎǢǪīƒ ŖƝȁŻǎƨƝƛŖƝǢ ǎŖǋǎŖǖŖƝǢŻƝů ī ŮǪǢǪǎŖ Ůīňʖ
ǢƨǎȈʀ ŻƝ ƨǎŏŖǎ Ǣƨ ȜƝŏ Ŗǎǎƨǎǖ ŇŖŮƨǎŖ ǋǎƨŏǪňǢŻƨƝɿʡ ǋīǎǢ Ůǎƨƛ ī ǢŶŖƛŖʀ
ī ǖǪňňŖǖǖŮǪƒ ȂƨǎƏǖŶƨǋ ƛǪǖǢ ňƨƝǢīŻƝ ǢŶǎŖŖ ǖǋŖňŻȜň ǋīǎǢǖʁ ī ŇŖůŻƝʖ
ƝŻƝů ȂŶŖǎŖ ǢŶŖ ǋīǎǢŻňŻǋīƝǢǖ īǎŖ ŻƝǢǎƨŏǪňŖŏ Ǣƨ ǢŶŖ ȂƨǎƏǖŶƨǋ īƝŏ ůŖǢ
īƝ ƨǪǢƒŻƝŖ ƨŮ ǢŶŖ ȂƨǎƏǖŶƨǋǖ ůƨīƒǖʀ ňƨƝǢŖƝǢʀ īƝŏ ǖǢǎǪňǢǪǎŖɿ ƛŻŏŏƒŖ
ȂŶŖǎŖ ǢŶŖ ǋīǎǢŻňŻǋīƝǢǖ ȂƨǎƏ ǢŶǎƨǪůŶ ǢŶŖ ƒŖīǎƝŻƝů īňǢŻȁŻǢŻŖǖɿ Ɲŏ Ȝʖ
ƝīƒƒȈ ī ňƨƝňƒǪǖŻƨƝ ǢŶīǢ ŖƝŏǖ ǢŶŖ ȂƨǎƏǖŶƨǋ ȂŻǢŶ īƝ ƨȁŖǎȁŻŖȂ ƨŮ ǢŶŖ
ŖȇǋŖǎŻŖƝňŖǖ īƝŏ ȜƝŏŻƝůǖ Ůǎƨƛ ǢŶŖ ȂƨǎƏǖŶƨǋ ʔȳʕɿ nƝ ƨǎŏŖǎ Ǣƨ ŶīȁŖ
ī ǖǪňňŖǖǖŮǪƒ ȂƨǎƏǖŶƨǋʀ ǢŶŖǎŖ ƝŖŖŏǖ Ǣƨ ŇŖ ī ŮīňŻƒŻǢīǢƨǎ Ǣƨ ňǎŖīǢŖ ǢŶŖ
ƒŖīǎƝŻƝů ŖȇǋŖǎŻŖƝňŖ īƝŏ ŖƝǖǪǎŖ ǢŶŖ ůƨīƒǖ ƨŮ ǢŶŖ ȂƨǎƏǖŶƨǋ īǎŖ ƛŖǢɿ

BǎīȂŻƝů ƨƝ ŻƝǖŻůŶǢǖ Ůǎƨƛ Ɲ īǋǋǎƨīňŶ Ǣƨ īǖǖŖǖǖŻƝů ȁŻǎǢǪīƒ ŖƝȁŻǎƨƝʖ
ƛŖƝǢǖ Ůƨǎ ǖȈƝňŶǎƨƝƨǪǖ īƝŏ ǎŖƛƨǢŖ ňƨƒƒīŇƨǎīǢŻȁŖ ŏŖǖŻůƝ ŇȈ bŖǎƛīƝŻ ŖǢ īƒɿʀ
ȂƨǎƏǖŶƨǋǖ ŖȇǢŖƝŏ ǢŶŖŻǎ ǎŖīňŶ ŻƝǢƨ ȁŻǎǢǪīƒ ŖƝȁŻǎƨƝƛŖƝǢǖʀ ŖƝīŇƒŻƝů
ǖȈƝňŶǎƨƝƨǪǖ ňƨƒƒīŇƨǎīǢŻƨƝ īňǎƨǖǖ ůŖƨůǎīǋŶŻň ŇƨǪƝŏīǎŻŖǖɿ bŖǎƛīƝŻ
ŖǢ īƒɿʣǖ ǎŖǖŖīǎňŶ ǪƝŏŖǎǖňƨǎŖǖ ǢŶŖ ŻƛǋƨǎǢīƝňŖ ƨŮ ȁŻǎǢǪīƒ ȂƨǎƏǖŶƨǋǖ ŻƝ
ƛƨŏŖǎƝ ŏŖǖŻůƝ ǋǎƨňŖǖǖŖǖʀ ŶŻůŶƒŻůŶǢŻƝů ǢŶŖŻǎ ǋƨǢŖƝǢŻīƒ Ǣƨ ŮīňŻƒŻǢīǢŖ
ǎŖƛƨǢŖ ňƨƒƒīŇƨǎīǢŻƨƝ īƝŏ ŖƝŶīƝňŖ ǢŖīƛ ŏȈƝīƛŻňǖ īňǎƨǖǖ ŏŻŮŮŖǎŖƝǢ
ǢŖňŶƝƨƒƨůŻŖǖ ʔȬȲʕɿ ǖ ǢŖňŶƝƨƒƨůȈ ňƨƝǢŻƝǪŖǖ Ǣƨ īŏȁīƝňŖʀ ȁŻǎǢǪīƒ ǎŖʖ
īƒŻǢȈ Ŷīǖ ŖƛŖǎůŖŏ īǖ ī ǋƨȂŖǎŮǪƒ Ǣƨƨƒ ŻƝ ǢŶŖ ŏŖǖŻůƝŖǎʣǖ ǢƨƨƒƏŻǢʀ ƨŮʖ
ŮŖǎŻƝů ŻƛƛŖǎǖŻȁŖ ŖƝȁŻǎƨƝƛŖƝǢǖ ǢŶīǢ ŖƝīŇƒŖ ƝŖȂ ƛƨŏŖǖ ƨŮ ŻƝǢŖǎīňʖ
ǢŻƨƝ ʔȯʀ Ȭʕɿ Ĕá Ŷƨƒŏǖ ŻƛƛŖƝǖŖ ǋƨǢŖƝǢŻīƒ Ůƨǎ ŖƝŶīƝňŻƝů ȂƨǎƏǖŶƨǋǖ
ŇȈ ǋǎƨȁŻŏŻƝů ǋīǎǢŻňŻǋīƝǢǖ ȂŻǢŶ ŻƝǢŖǎīňǢŻȁŖ ŖȇǋŖǎŻŖƝňŖǖ ǢŶīǢ ǖŻƛǪƒīǢŖ
ǎŖīƒʖȂƨǎƒŏ ǖňŖƝīǎŻƨǖ īƝŏ ǋǎƨƛƨǢŖǖ ŏŖŖǋŖǎ ŖƝůīůŖƛŖƝǢɿ :Ȉ ǪǖŻƝů
Ĕáʀ ȂƨǎƏǖŶƨǋǖ ňīƝ ǢǎīƝǖňŖƝŏ ůŖƨůǎīǋŶŻňīƒ ŇƨǪƝŏīǎŻŖǖʀ ŇǎŻƝůŻƝů Ǣƨʖ
ůŖǢŶŖǎ ǢŖīƛǖ ŻƝī ǖŶīǎŖŏȁŻǎǢǪīƒ ǖǋīňŖ Ůƨǎ ǖȈƝňŶǎƨƝƨǪǖ ňƨƒƒīŇƨǎīǢŻƨƝɿ

ȭɿȭ ĔŻǎǢǪīƒ áŖīƒŻǢȈ

ĔŻǎǢǪīƒ ǎŖīƒŻǢȈ Ŷīǖ ǖŶƨȂƝ ŻǢǖŖƒŮ Ǣƨ ŇŖ īƝ ŖŮŮŖňǢŻȁŖ Ǣƨƨƒ Ůƨǎ ŖȇǋŖǎŻŖƝňʖ
ŻƝů ŏŖǖŻůƝǖ ŻƝ ǢŶǎŖŖ ŏŻƛŖƝǖŻƨƝīƒ ǖǋīňŖɿ nƝǖǢŖīŏ ƨŮ ȁŻŖȂŻƝů ī ƛƨŏŖƒ

Ȭ



aŻůǪǎŖ Ȭʁ BŖůǎŖŖǖ ƨŮ ŻƝǢŖǎīňǢŻƨƝ īǖȈƛƛŖǢǎȈ ŻƝ īǖȈƛƛŖǢǎŻň ňƨƒƒīŇƨǎīǢŻƨƝ ʔȮȰʕ

ƨƝ ī ňƨƛǋǪǢŖǎ ǖňǎŖŖƝʀ ī Ĕá ŖȇǋŖǎŻŖƝňŖ ňīƝ ŇǎŻƝů ǢŶŖ ǪǖŖǎ ŻƝǢƨ ī ȁŻǎʖ
ǢǪīƒ ǖǋīňŖ ȂŶŖǎŖ ǢŶŖ ǖňīƒŖ ƨŮ īƝ ƨŇƌŖňǢ ňīƝ ƛƨǎŖ ŖŮŮŖňǢŻȁŖƒȈ ŇŖ ŮŖƒǢɿ
öŶŻǖ īƒƒƨȂǖ Ůƨǎ ƨǋǋƨǎǢǪƝŻǢŻŖǖ ŻƝ īǎňŶŻǢŖňǢǪǎŖ īƝŏ ǢŶŖ ŏŖǖŻůƝ ƨŮ ǋŶȈǖʖ
Żňīƒ ǖǋīňŖǖ ʔȬȱʀ ȬȬʀ ȭȭʕɿ ǖ ī ǋǎƨǢƨǢȈǋŻƝů Ǣƨƨƒʀ Ĕá ŖƝīŇƒŖǖ ŏŖǖŻůƝŖǎǖ Ǣƨ
ňǎŖīǢŖ ȁŻǎǢǪīƒ ƛƨŏŖƒǖ ƨŮ ǋǎƨŏǪňǢǖ ƨǎ ŖƝȁŻǎƨƝƛŖƝǢǖ ǍǪŻňƏƒȈ īƝŏ ňƨǖǢʖ
ŖŮŮŖňǢŻȁŖƒȈɿ öŶŖǖŖ ȁŻǎǢǪīƒ ǋǎƨǢƨǢȈǋŖǖ ňīƝ ŇŖ ŻǢŖǎīǢŖŏ ǪǋƨƝ ǎīǋŻŏƒȈʀ īƒʖ
ƒƨȂŻƝů Ůƨǎ ŮīǖǢŖǎ ŏŖǖŻůƝ ňȈňƒŖǖ īƝŏ ƛƨǎŖ ŻƝŮƨǎƛŖŏ ŏŖňŻǖŻƨƝʖƛīƏŻƝů
ʔȬʀ ȭȭʕɿ :Ȉ ŻƛƛŖǎǖŻƝů ǖǢīƏŖŶƨƒŏŖǎǖ ŻƝ ȁŻǎǢǪīƒ ŖƝȁŻǎƨƝƛŖƝǢǖʀ Ĕá ŮīňŻƒʖ
ŻǢīǢŖǖ ŇŖǢǢŖǎ ǪƝŏŖǎǖǢīƝŏŻƝů īƝŏ ňƨƛƛǪƝŻňīǢŻƨƝ ƨŮ ŏŖǖŻůƝ ňƨƝňŖǋǢǖʀ
ŖƝīŇƒŻƝů ǖǢīƏŖŶƨƒŏŖǎǖ Ǣƨ ǋǎƨȁŻŏŖ ŮŖŖŏŇīňƏ īƝŏƛīƏŖ ŻƝŮƨǎƛŖŏ ŏŖňŻʖ
ǖŻƨƝǖ ŖīǎƒȈ ŻƝ ǢŶŖ ŏŖǖŻůƝ ǋǎƨňŖǖǖ ʔȬʕɿ iƨȂŖȁŖǎʀ ȂŶŻƒŖ Ĕá Żǖ īƝ ŖŮŮŖňʖ
ǢŻȁŖ Ǣƨƨƒ Ůƨǎ ǋǎƨǢƨǢȈǋŻƝů īƝŏ ŏŖǖŻůƝʀ ŻǢ Żǖ ƝƨǢ ȂŻǢŶƨǪǢ ǖŶƨǎǢňƨƛŻƝůǖɿ
ǖ Ĕá ňƨƛǋƒŖǢŖƒȈ ŻǖƨƒīǢŖǖ ǢŶŖ ǪǖŖǎ Ůǎƨƛ ǢŶŖ ƨǪǢǖŻŏŖȂƨǎƒŏ ȁŻǖǪīƒƒȈ Ǣƨ
ňǎŖīǢŖ ǢŶŖ ƛƨǖǢ ŻƛƛŖǎǖŻȁŖ ŖȇǋŖǎŻŖƝňŖʀ ǢŶŻǖ ƛīƏŖǖ ŻǢ ŏŻŮȜňǪƒǢ Ǣƨ ňƨƒʖ
ƒīŇƨǎīǢŖȂŻǢŶ ƝƨƝʖĔá ǋīǎǢƝŖǎǖɿ ǖ ǪǖŖǎǖ ŻƝ Ĕá īǎŖ ǪƝīŇƒŖ Ǣƨ ǖŖŖ ǢŶŖŻǎ
ƝƨƝʖĔá ňƨƒƒīŇƨǎīǢƨǎǖ īƝŏ ǢŶŖ ƝƨƝʖĔá ǪǖŖǎǖ īǎŖ ƝƨǢ īŇƒŖ Ǣƨ ǖŖŖ ǢŶŖ
Ĕá ǋŖǎǖǋŖňǢŻȁŖʀ ǢŶŻǖ ňǎŖīǢŖǖ ī ƒīǎůŖ īǖȈƛƛŖǢǎȈ ŻƝ ǢŶŖŻǎ ňƨƒƒīŇƨǎīǢŻƨƝ
īƝŏ ƨǋǢŻƨƝǖ Ůƨǎ ňƨƛƛǪƝŻňīǢŻƨƝ ʔȬȳʕɿ nƝ ƨǎŏŖǎ Ǣƨ ŮīňŻƒŻǢīǢŖ ŖŮŮŖňǢŻȁŖ
ňƨƒƒīŇƨǎīǢŻƨƝʀ ǢƨƨƒǖƛǪǖǢ ŇŖ ňǎŖīǢŖŏ Ǣƨ ŖƝǖǪǎŖ ǖŖīƛƒŖǖǖ īƝŏ ŻƝǢǪŻǢŻȁŖ
ňƨƛƛǪƝŻňīǢŻƨƝ īƝŏ ňƨƒƒīŇƨǎīǢŻƨƝ ŇŖǢȂŖŖƝ Ĕá īƝŏ ƝƨƝʖĔá ǪǖŖǎǖɿ

ȭɿȮ ǖȈƛƛŖǢǎŻň BŖǖŻůƝ JȇǋŖǎŻŖƝňŖǖ

ĕŶŻƒŖ ǪǖŻƝů Ĕá ȂƨǎƏǖŶƨǋǖ īǖ ī ǖǢŖǋ ŻƝ ŏŖǖŻůƝ īƝŏ ŏŖȁŖƒƨǋƛŖƝǢ ƨŮ
ī ǋǎƨŏǪňǢ ňīƝ ǋǎƨȁŻŏŖ ǎīǋŻŏ īƝŏ ŻƝŖȇǋŖƝǖŻȁŖ ƨǋǋƨǎǢǪƝŻǢŻŖǖ ƨŮ ƨǢŶʖ
ŖǎȂŻǖŖ ŖȇǋŖƝǖŻȁŖ ǋŶȈǖŻňīƒ īǎǢŖŮīňǢǖʀ ŻǢ Żǖ ƝƨǢ ȂŻǢŶƨǪǢ ŻǢǖ ňīȁŖīǢǖ ʔȴʕɿ
ĕŶŖƝ ǪǖŻƝů Ĕá īǖ ī ǋƒīǢŮƨǎƛ Ůƨǎ ňƨƒƒīŇƨǎīǢŻȁŖ ȂƨǎƏǖŶƨǋǖ ŻǢ Żǖ ƨŮǢŖƝ
ŮƨǪƝŏ Ǣƨ ŶīȁŖ ǋǎƨŇƒŖƛǖʀ ǖǪňŶ īǖ ŻǢ ŇŖŻƝů ŏŻŮȜňǪƒǢ Ǣƨ ňƨƛƛǪƝŻňīǢŖ
īƝŏȂƨǎƏ ŖŮŮŖňǢŻȁŖƒȈȂŻǢŶ ǢŶŖ ǋŖƨǋƒŖ ƨǪǢǖŻŏŖ ƨŮ Ĕá ʔȬȴʕɿ öŶŻǖ Żǖ ī ňƨƝʖ
ǖŖǍǪŖƝňŖ ƨŮ ŶŻůŶ īǖȈƛƛŖǢǎȈɿ ǖ ŏŖǖňǎŻŇŖŏ ŇȈ öŶƨƛǖŖƝ ŖǢ īƒɿ ňǎƨǖǖ
ǋƒīǢŮƨǎƛ ŖȇǋŖǎŻŖƝňŖǖ ňīƝ ŶīȁŖ ȁīǎȈŻƝů ƒŖȁŖƒǖ ƨŮ īǖȈƛƛŖǢǎȈ ʔȮȰʕɿ BŖʖ
ǋŖƝŏŻƝů ƨƝ ǢŶŖ ňƨƒƒīŇƨǎīǢŻƨƝ īƝŏƛŖňŶīƝŻňǖ ŻƝ īƝ īǋǋƒŻňīǢŻƨƝ ǢŶŖǎŖ
ňīƝ ŇŖ ǢŶǎŖŖ ŏŖůǎŖŖǖ ƨŮ īǖȈƛƛŖǢǎȈʁ ƒƨȂʀ ƛŖŏŻǪƛ īƝŏ ŶŻůŶʀ īǖ ǖŖŖƝ
ŻƝ ȜůǪǎŖ Ȭɿ nƝ īƝ īǋǋƒŻňīǢŻƨƝ ȂŻǢŶ ƒƨȂ īǖȈƛƛŖǢǎȈ ī ƝƨƝʖĔá ǪǖŖǎ Ŷīǖ
ǢŶŖ ǖīƛŖ ŻƝǢŖǎīňǢŻƨƝ ƨǋǢŻƨƝǖ īǖ ī Ĕá ǪǖŖǎ īƝŏ ňīƝ ǢŶǎƨǪůŶ ī ŶīƝŏʖ
ŶŖƒŏŏŖȁŻňŖ ŮǎŖŖƒȈ ŖȇǋƒƨǎŖ īƝŏ ŻƝǢŖǎīňǢȂŻǢŶ ǢŶŖ ǖīƛŖȁŻǎǢǪīƒ ŖƝȁŻǎƨƝʖ
ƛŖƝǢ īǖ īĔáǪǖŖǎɿ Ǣ īƛŖŏŻǪƛ ƒŖȁŖƒ ƨŮ ǖȈƛƛŖǢǎȈʀ ī ƝƨƝʖĔáǪǖŖǎ ňīƝ
ňƨƛƛǪƝŻňīǢŖ ȂŻǢŶ ī Ĕá ǪǖŖǎ ǢŶǎƨǪůŶ ī ŏŻůŻǢīƒ ŻƝǢŖǎŮīňŖʀ ŇǪǢ ǢŶŖȈ ŏƨ
ƝƨǢ ŶīȁŖ ǢŶŖ ƨǋǢŻƨƝ Ǣƨ ŻƝǢŖǎīňǢ ŏŻǎŖňǢƒȈ ȂŻǢŶ ǢŶŖ ŖƝȁŻǎƨƝƛŖƝǢ ƨǎ Ŗȇʖ
ǋƒƨǎŖ ƨƝ ǢŶŖŻǎ ƨȂƝɿ Ǣ ī ŶŻůŶ ŏŖůǎŖŖ ƨŮ īǖȈƛƛŖǢǎȈ ǢŶŖǎŖ Żǖ Ɲƨ ȁŻǎǢǪīƒ
ňƨƝǢǎƨƒǖ ůŻȁŖƝ Ǣƨ ǢŶŖ ƝƨƝʖĔá ǪǖŖǎ īǖ ǢŶŖȈ ƨƝƒȈ ŶīȁŖȂǎŻǢǢŖƝƛīǢŖǎŻīƒ
īǢ ǢŶŖŻǎ ŏŻǖǋƨǖīƒɿ nƝ ǢŶŻǖ ňīǖŖʀ īƒƒ ňƨƛƛǪƝŻňīǢŻƨƝ ŇŖǢȂŖŖƝ Ĕá īƝŏ
ƝƨƝʖĔá ǪǖŖǎǖ ƛǪǖǢ ŇŖ ȁŖǎŇīƒɿ
öƨ ňƨƛŇīǢ ǢŶŻǖ ŻǖǖǪŖʀ ƨǢŶŖǎǖ ǖǪňŶ īǖ öŶƨǎīȁŻ ¢ǪƛīǎīȁŖƒ ŖǢ īƒɿ ǋǎƨʖ

ǋƨǖŖ īƝ īǖȈƛƛŖǢǎŻň Ĕá īǋǋƒŻňīǢŻƨƝ ȂŶŖǎŖ ǢȂƨ ǪǖŖǎǖ ňīƝ ňƨƒƒīŇƨǎīǢŖ
ŇŖǢȂŖŖƝ ī Ĕá i®B īƝŏ ī ŶīƝŏŶŖƒŏ ǢƨǪňŶ ŏŖȁŻňŖ ʔȮȱʕɿ ýǖŻƝů ǢŶŖ
ǋǎƨŏǪňǢ ǢŶŖȈ ŶīȁŖ ŏŖȁŖƒƨǋŖŏʀ ȂŶŻƒŖ ƨƝŖ ǪǖŖǎ ƝīȁŻůīǢŖǖ ī ȮB ŖƝȁŻʖ
ǎƨƝƛŖƝǢ ŻƝ Ĕáʀ īƝƨǢŶŖǎ ǪǖŖǎ ňīƝ ǖŖŖ ǢŶŖ ǋŖǎǖǋŖňǢŻȁŖ ƨŮ ǢŶŖ Ĕá ǪǖŖǎ

aŻůǪǎŖ ȭʁ aŻůǪǎŖ ǖŶƨȂŻƝů ǢŶŖ ĔáȂƨǎƏǖŶƨǋ ǎƨƨƛ īǢ °ƨȁƨ °ƨǎŏŻǖƏ ňƨƝǢīŻƝŻƝů

ǢȂƨ ǋƒīȈǖǋīňŖǖʀ ǢȂƨ ǢŖƒŖȁŻǖŻƨƝǖ īƝŏ ǖŖīǢŻƝů Ůƨǎ ƝƨƝʖĔá ǋīǎǢŻňŻǋīƝǢǖɿ

ǢŶǎƨǪůŶ ī ǢīŇƒŖǢʀ īƝŏ ŻƝǢŖǎīňǢ ŇȈ ŶŻůŶƒŻůŶǢŻƝů ƨŇƌŖňǢǖ ŻƝ ǢŶŖ ȁŻǎǢǪīƒ
ǖǋīňŖɿ öŶŻǖ ǋǎƨȁŻŏŖǖ ǢŶŖ ǪǖŖǎǖȂŻǢŶ īƛƨǎŖ ŏŻǎŖňǢƛŖǢŶƨŏ ƨŮ ňƨƛƛǪʖ
ƝŻňīǢŻƨƝȂŶŖƝ ŏŻǖňǪǖǖŻƝů ǢŶŖ ȁŻǎǢǪīƒ ŖƝȁŻǎƨƝƛŖƝǢɿ öŶŖ ǋǎƨŏǪňǢ Ȃīǖ
ǢŖǖǢŖŏ ƨƝ Ȭȫ ǋīŻǎǖ īƒǎŖīŏȈ ŮīƛŻƒŻīǎŻǖŖŏ ȂŻǢŶ ǢŶŖ ǪǖŖ ƨŮ Ĕá ŻƝ ī ȂƨǎƏʖ
ǖŶƨǋ ŖƝȁŻǎƨƝƛŖƝǢɿ öŶŖ ǖǢǪŏȈ ŮƨǪƝŏ ǢŶŖ ǪǖŖ ƨŮ ī ňǎƨǖǖ ƛŖŏŻī ǋƒīǢʖ
Ůƨǎƛ ŻƛǋǎƨȁŖŏ ǢŶŖ ȂƨǎƏǖŶƨǋǖ ǖŻůƝŻȜňīƝǢƒȈ ŻƝ ǎŖůīǎŏǖ Ǣƨ Ŗǎǎƨǎ ǎīǢŖʀ
ǢīǖƏ ǖǪňňŖǖǖ īƝŏ ǢīǖƏ ňƨƛǋƒŖǢŻƨƝ ǢŻƛŖ ʔȮȱʕɿ ǖŻƛŻƒīǎƒȈʀ bǎīƝŏŻ ŖǢ īƒɿ
ŮƨǪƝŏ ǢŶīǢ ňǎƨǖǖ ƛŖŏŻī ňƨƒƒīŇƨǎīǢŻƨƝ ŇŖǢȂŖŖƝ Ĕá īƝŏ á ǪǖŖǎǖ ŖȁŖƝ
ƨǪǢǋŖǎŮƨǎƛ ňƨƒƒīŇƨǎīǢŻƨƝ ȂŶŖǎŖ īƒƒ ǪǖŖǎǖ īǎŖ ǋīǎǢŻňŻǋīǢŻƝů ǢŶǎƨǪůŶ
áʀ ȂŶŻƒŖ BǎŖȈ ŖǢ īƒɿ ȜƝŏǖ īǖȈƛƛŖǢǎŻňīƒ īǋǋƒŻňīǢŻƨƝǖ īǖ ŖŮȜňŻŖƝǢ ňƨƒʖ
ƒīŇƨǎīǢŻȁŖ ƒŖīǎƝŻƝů Ǣƨƨƒǖ ʔȬȳʀ Ȭȭʕɿ ĕŶŻƒŖ ī ŶŻůŶ īƛƨǪƝǢ ƨŮ īǖȈƛƛŖʖ
ǢǎȈ ňīƝ ňīǪǖŖ ŮǎǪǖǢǎīǢŻƨƝ Ǣƨ ǪǖŖǎǖ ǖƨƛŖ ƒŖȁŖƒ ƨŮ īǖȈƛƛŖǢǎȈ ňīƝ ǖǢŻƒƒ
ƨǋŖƝǪǋǋƨǖǖŻŇŻƒŻǢŻŖǖ ǢƨǪǢŻƒŻǖŖ ǢŶŖ ǖǢǎŖƝůǢŶǖƨŮƛǪƒǢŻǋƒŖ ǢŖňŶƝƨƒƨůŻŖǖɿ
aƨǎ ŖȇīƛǋƒŖʀ ȂŶŻƒŖ ī ȭB ŻƝǢŖǎŮīňŖ ŏƨŖǖƝʣǢ ǋǎƨȁŻŏŖ ǢŶŖ ǖīƛŖ ǖǋīňŻīƒ
īȂīǎŖƝŖǖǖ īǖ ī ŶŖīŏ ƛƨǪƝǢŖŏ ŏŻǖǋƒīȈ ʐi®Bʑ ȭB ŏŻǖǋƒīȈǖ ŇŖǢǢŖǎ īŮʖ
Ůƨǎŏ ǢŶŖ īňǢ ƨŮ ƝƨǢŖ ǢīƏŻƝů ȂŶŖǎŖ ǢŶŻǖ ňīƝ ŇŖ ī ǢŖŏŻƨǪǖ īƝŏ ŏŻŮȜňǪƒǢ
ǢīǖƏ ŻƝ Ĕá ȂŻǢŶƨǪǢ ǪǖŻƝů ī ǖǋŖňŻīƒŻǖŖŏ Ǣƨƨƒ ƨǎ ŶīƝŏ ǢǎīňƏŻƝů ʔȲʀ ȬȮʕɿ
éƨ ŇȈ ŻƝǢǎƨŏǪňŻƝů ǖƨƛŖ ŏŖůǎŖŖ ƨŮ īǖȈƛƛŖǢǎȈ ǢŶŖ ǪǖŖǎǖ ňīƝƛīŻƝǢīŻƝ
ī ŶŻůŶ ƒŖȁŖƒ ƨŮ ǋǎƨŏǪňǢŻȁŻǢȈ ȂŻǢŶ ŏŻŮŮŖǎŖƝǢ ŻƝǢŖǎŮīňŖ ƛŖňŶīƝŻňǖ ȂŶŻƒŖ
ŮīňŻƒŻǢīǢŻƝů ňǎƨǖǖ ǋƒīǢŮƨǎƛ ňƨƛƛǪƝŻňīǢŻƨƝɿ

ȭɿȯ °ƨȁƨ °ƨǎŏŻǖƏ ĔáĕƨǎƏǖŶƨǋ

nƝ ƨǎŏŖǎ Ǣƨ ŏŖǖŻůƝ īƝ īǋǋƒŻňīǢŻƨƝ Ǣƨ ŻƛǋǎƨȁŖ ǢŶŖ ňǪǎǎŖƝǢ ȂƨǎƏǖŶƨǋ
ȂƨǎƏȟƨȂ īǢ °ƨȁƨ °ƨǎŏŻǖƏʀ ŻǢ Żǖ ƝŖňŖǖǖīǎȈ Ǣƨ ƛīǋ ƨǪǢ ǢŶŖŻǎ ňǪǎǎŖƝǢ
ȂƨǎƏǖŶƨǋ ǖǢǎǪňǢǪǎŖɿ ĕŖ ƨŇǖŖǎȁŖŏ ī ȂƨǎƏǖŶƨǋ īǖ ŏŖǖňǎŻŇŖŏ ŻƝ īǋʖ
ǋŖƝŏŻȇ ʀ īƝŏ ňƨƝŏǪňǢŖŏ ŻƝǢŖǎȁŻŖȂǖ ȂŻǢŶ ǢŶǎŖŖ °ƨȁƨ °ƨǎŏŻǖƏ Ŗƛʖ
ǋƒƨȈŖŖǖ ǎŖǖǋƨƝǖŻŇƒŖ Ůƨǎ ǢŶŖ ňǪǎǎŖƝǢ ȂƨǎƏǖŶƨǋǖ īǢ °ƨȁƨ °ƨǎŏŻǖƏ īǖ
ǖŖŖƝ ŻƝ īǋǋŖƝŏŻȇ :ɿȬ īƝŏ :ɿȭɿ »ƝŖ Żǖ ī ňǪǎǎŖƝǢƒȈ ī ; B ǖǋŖňŻīƒŻǖǢ ŻƝ
ǢŶŖ Ěá ŏŖǋīǎǢƛŖƝǢ ŇǪǢ Ȃīǖ ǋīǎǢ ƨŮ ňǎŖīǢŻƝů ǢŶŖ ňǪǎǎŖƝǢ ȂƨǎƏǖŶƨǋ
ƛŖǢŶƨŏ īƝŏ Ŷīǖ īňǢŖŏ īǖ ŮīňŻƒŻǢīǢƨǎ īƝŏ ȂƨǎƏǖŶƨǋ ǎŖǖǋƨƝǖŻŇƒŖ ƛǪƒʖ
ǢŻǋƒŖ ǢŻƛŖǖɿ öŶŖ ƨǢŶŖǎ ǢȂƨ īǎŖ ŶŻǎŖŏ īǖ ƨǋŖǎīǢŻƨƝ ǎŖīŏŻƝŖǖǖ ǋǎƨŮŖǖʖ
ǖŻƨƝīƒǖ ŻƝ ňŶīǎůŖ ƨŮ ǖǢīƝŏīǎŏŻǖīǢŻƨƝ ƨŮ ǋǎƨňŖŏǪǎŖǖ īƝŏ īǎŖ ňǪǎǎŖƝǢƒȈ
ŻƝ ňŶīǎůŖ ƨŮ ŮīňŻƒŻǢīǢŻƝů ǢŶŖ ĔáȂƨǎƏǖŶƨǋǖ īǢ °ƨȁƨ°ƨǎŏŻǖƏɿ öŶǎƨǪůŶ
ǢŶŖǖŖ ŻƝǢŖǎȁŻŖȂǖ īƝŏ īŮǢŖǎ ƨŇǖŖǎȁŻƝů ī ȂƨǎƏǖŶƨǋ ǢŶŻǖ ǖŖňǢŻƨƝ ŏŖʖ
ǖňǎŻŇŖǖ ŻƝ ŏŖǢīŻƒ ǢŶŖ ňǪǎǎŖƝǢ ĔáȂƨǎƏǖŶƨǋǖ īǢ °ƨȁƨ °ƨǎŏŻǖƏɿ öŶŖ ȁŻǎʖ
ǢǪīƒ ǎŖīƒŻǢȈ ȂƨǎƏǖŶƨǋǖ īǢ °ƨȁƨ °ƨǎŏŻǖƏ īǎŖ ŶŖƒŏ ȂŻǢŶŻƝ ī ǎƨƨƛ ňƨƝʖ
ǢīŻƝŻƝů ǢȂƨ Ĕá ǋƒīȈ ǖǋīňŖǖ īƝŏ ǢȂƨ ǢŖƒŖȁŻǖŻƨƝǖȂŻǢŶ īŏŏŻǢŻƨƝīƒ ǖŖīǢʖ
ŻƝů Ůƨǎ ƨŇǖŖǎȁŖǎǖʀ īǖ ǖŖŖƝ ŻƝ ȜůǪǎŖ ȭɿ ÞīǎǢŻňŻǋīǢŻƝů ŻƝ ǢŶŖ ȂƨǎƏǖŶƨǋǖ
īǎŖ ǪǖǪīƒƒȈʁ

ʉ Ĕá ǋƒīȈŖǎǖʁ Ȭʖȭ ǋƒīȈŖǎǖ ŻƝ ȁŻǎǢǪīƒ ǎŖīƒŻǢȈ ƨňňƨǋȈŻƝů ǢŶŖ Ĕá ǋƒīȈ
ǖǋīňŖǖɿ öŶŖǖŖ ǋīǎǢŻňŻǋīƝǢǖ īǎŖ ƨŮǢŖƝ ǢŶŖ ǖīƛŖ ǋŖƨǋƒŖ ŖȁŖǎȈ
ȂƨǎƏǖŶƨǋ īǖ ǢŶŖȈ ŶīȁŖ ŖȇǋŖǎŻŖƝňŖ ȂŻǢŶ Ĕáɿ öŶŖȈ īǎŖ ňǪǎǎŖƝǢƒȈ
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