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Abstract
STE-IUVICFEF-CW- KTXF- VEFEGVYT-ZEVE- KC- FKU[\- KTE-HGKTEHGKXYF- JEGVDXD]- GYTXE^EHEDKF- GD[-

G_XJXK\-XD-HGKTEHGKXYGJ-ZCV[-IVC_JEH-FCJ^XD]-CD-HEGFUVXD]-JED]KT-_\-UFXD]-FKCV\-JXDE-HEKTC[-ZXKT-
`VGKTCHFUaFG-KTVEE-FKU[EDKFN-STE-FGHIJE-FXbE-ZGF-7<-FKU[EDKF-CW-CDE-YJGFFVCCH-GK-cGK-dGVC[-FYTCCJR-
eGD]aCa-XD-KTE-FEYCD[-FEHEFKEV-CW-KTE-GYG[EHXY-\EGV-7<:Q-ZTC-ZEVE-FEJEYKE[-_\-YJUFKEV-VGD[CH-
FGHIJXD]N- STE- XDFKVUHEDKF- XD-[GKG- YCJJEYKXCD- YCDFXFKE[-CW- >:?- :<- JEFFCD-IJGDF-_\-UFXD]- FKCV\- JXDE-
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HEKTC[-CD-KTE-HEGFUVXD]-JED]KT->7?-HGKTEHGKXYF-JEGVDXD]-GYTXE^EHEDK-KEFK-CD-HEGFUVXD]-JED]KT-GD[-
>4?-G_XJXK\-E^GJUGKXCD-WCVHF-XD-FCJ^XD]-HGKTEHGKXYGJ-ZCV[-IVC_JEH-CD-HEGFUVXD]-JED]KTN-`EVYEDKG]ER-
HEGDR-FKGD[GV[-[E^XGKXCDR-GD[-KwKEFK-ZEVE-UFE[-WCV-GDGJ\bXD]-[GKG-GD[-IVEFEDKE[-_\-KG_JEF-ZXKT-KTEXV-
YCVVEFICD[XD]-[EFYVXIKXCDN-STE-VEFEGVYT-VEFUJKF-FTCZE[-KTGK-KTE-HGKTEHGKXYF-JEGVDXD]-GYTXE^EHEDK-
CW-FKU[EDKF-CD-HEGFUVXD]-JED]KT-_\-UFXD]-FKCV\-JXDE-HEKTC[-GWKEV-JEGVDXD]-ZGF-TX]TEV-KTGD-9<x-GK-
KTE-N<8-JE^EJ-CW-FX]DXyYGDYE-GD[-G-HEGD-FYCVE-ZGF-:ON88-CV-98N:QxN-STE-FKU[EDKF-TG[-G_XJXK\-XD-KTE-
HGKTEHGKXYGJ-ZCV[-IVC_JEHF-FCJ^XD]-CD-HEGFUVXD]-JED]KT-GK-KTE-z]CC[{-JE^EJ-GD[-G-HEGD-FYCVE-
ZGF-QN:8-CV-Q:N8<xN

P4EQ8:J7�-FKCV\-JXDE-HEKTC[R-HGKTEHGKXYF-JEGVDXD]-GYTXE^EHEDKR-G_XJXK\-XD-HGKTEHGKXYF-ZCV[-FCJ^XD]-
IVC_JEHR-HEGFUVXD]-JED]KT
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