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Abstract
PQF�JwxFMEIoFm�JO�EQIm�GFmFHGMQ�hFGF�EJ�IDoFmEIRHEF� !"�iGIDMI[HKym�EFMQDJKJRIMHK�KFHTFGmQI[�ID�LUw�kImEGIME�

zUHKIEN�LFMJDTHGN�LMQJJKm�UDTFG�{O|MF�JO�EQF�}HmIM�STUMHEIJD�VJllImmIJD~� /"�aFKHEIJDmQI[�wFEhFFD�EQF�EFHMQFGym�
EFMQDJKJRIMHK�KIEFGHMN�HDT�IDmEGUMEIJDHK�EFMQDJKJRN�IDEFRGHEIJD�HDT�EFHMQFG�FOOFMEIoFDFmm~� 4"�SOOFMEm�JO�[GIDMI[HKym��
EFMQDJKJRIMHK� KFHTFGmQI[� HDT� mMQJJK� MKIlHEFZ�hIEQ� EFHMQFGym� EFMQDJKJRIMHK� KIEFGHMN� HDT� IDmEGUMEIJDHK� EFMQDJKJRN�
IDEFRGHEIJD�Hm�lFTIHEIDR�GJKFmZ�JD�EFHMQFG�FOOFMEIoFDFmm@�kHEH�hFGF�JwEHIDFT�OGJl�<4=�mHl[KFm�hQIMQ�hFGF�mFKFMEFT�
wN� UmIDR�lUKEImEHRF� GHDTJl� mHl[KIDR@� PQF� IDmEGUlFDE�hHm� H� XUFmEIJDDHIGF� MJDmEGUMEFT� wN� EQF� GFmFHGMQFG�hIEQ�
GFKIHwIKIEN�Y�@A9A�@PQF�THEH�hFGF�HDHKN�FT�ID�EFGlm�JO�TFmMGI[EIoF�mEHEImEIMmZ�MJGGFKHEIJD�MJFO|MIFDEZ�OHMEJG�HDHKNmFmZ�
HDT�LEGUMEUGHK�SXUHEIJD�bJTFK@�PQF�GFmFHGMQ�GFmUKEm�hFGF�Hm�OJKKJhm�� !"�PQFGF�hFGF�mIv�MJDmEGUMEm�JO�[GIDMI[HKym�
EFMQDJKJRIMHK�KFHTFGmQI[�HMMJGTIDR�EJ�EFHMQFGym�[FGMF[EIJD�hQIMQ�Im�ID�KIDF�hIEQ�EQF�CDEFGDHEIJDHK�LJMIFEN�JO�PFMQDJKJRN�
ID�STUMHEIJD� OJG� HTlIDImEGHEJGm@�  /"�PFHMQFGym�PFMQDJKJRIMHK��IEFGHMN� HDT� CDmEGUMEIJDHK�PFMQDJKJRN� CDEFRGHEIJD�
HGF�MJGGFKHEFT� VQI���LXUHGF�Y�/:@/A4Z�TO�Y�4!Z�[�Y�@=\=Z�]^C�Y�@A:AZ�_]^C�Y�@A`4Z�abLS_�Y�@\\\Z�aba�Y�@\\`Z��
a/Y�@:9"�HDT� 4"�iGIDMI[HKym�KFHTFGmQI[�QHT�TIGFME�FOOFMEm�JD�EFHMQFG�FOOFMEIoFDFmm�HDT�mMQJJK�MKIlHEF�QHT�IDTIGFME�
FOOFMEm�JD�EFHMQFGm�FOOFMEIoFDFmm�EQGJURQ�EFHMQFGym�EFMQDJKJRIMHK�KIEFGHMN@�_KK�oHGIHwKFm�JO�EQF�lJTFK�MJKKFMEIoFKN�
Fv[KHIDFT�:4�[FGMFDE�JO�EQF�oHGIHwKFm�JD�EFHMQFG�FOOFMEIoFDFmm@

U3KV79D6��EFMQDJKJRIMHK�KFHTFGmQI[Z�mMQJJK�MKIlHEFZ�EFHMQFG�FOOFMEIoFDFmm�
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