
!"#"$%&'&( "*+,-./, +0*12++234 
 

567-6278  

9/274,2:2/ .*+,-./,+ .-7 -7;02-7< :3- 3-.= .4< >3+,7- +7++234+?  

@=7.+7 43,7 ,A., ,A7-7 /.4 *7 34=B 347 .*+,-./, >7- >-7+74,24C .0,A3- D8A3 /.4 *7 '+,E %4< 3- =.+, 

.0,A3- 3: ,A7 .*+,-./,FG +3 . C2674 .0,A3- /.4 >-7+74, D3-.= 3- >3+,7- >-7+74,.,234F 34=B 34/7? 

"//7>,7< .*+,-./,+ 82== *7 >0*=2+A7< 24 ,A7 H30-4.= !"#$%&'#( *'+$%,%-'#( .&/01%,%-'# D"I!F 34 ,A7 

/34<2,234 ,A., ,A7 /34C-7++ -7C2+,-.,234 :77+ 3: ,A7 >-7+74,24C .0,A3- 82== *7 -7/7267< *7:3-7 %& ">-2=E 

%&'& D-7124<7- ( 7.-=B -7C2+,-.,234 <7.<=247 ( %J K.-/AE %&'&F? 

 

"*+,-./,+ +A30=< *7 +0*12,,7< ,3 ,A7 !"#"$%&'& L34:7-74/7 97/-7,.-2., 24 . 83-< <3/0174, DM?<3/F 

:3-1.,,7< :3- . @L? NA7 +0*12++234 82== 34=B *7 .6.2=.*=7 62. ,A7 87*+2,7 .:,7- =3C24 D+77 =24O+ =3C24 3- 

-7C2+,7- :3- +0*12++234F? NA7 >-7+74,24C .0,A3- 2+ .+O7< ,3 0+7 A2+ 384 =3C24 ,3 +0*12, A2+ .*+,-./,? 

 

P0-24C +0*12++234E B30 82== *7 .+O7< ,3 0>=3.< . 83-< <3/ :3-1.,,7< 82,A ,A7 =.B30, 24<2/.,7< *7=38? 

@=7.+7 .=+3 /3>B .4< >.+,7 :-31 B30- 83-< <3/0174, ,A7 .0,A3-Q+ =2+, .4< .::2=2.,234D+F .4< ,A7 *3<B 3: 

,A7 .*+,-./, 24 ,A7 <7<2/.,7< :-.17+ 3: ,A7 +0*12++234 :3-1? I38767- <3 43, 0+7 ,A7 R-7:7-74/7+S 

:-.17 +24/7 87 82== 43, 0+7 2,? 

 

T4<2/.,7 . >-7:7--7< :3-1., 3: >-7+74,.,234 D3-.=E >3+,7-F .4< . >-7:7--7< +7++234?  

"== ,A7 ,3>2/+ 3: #7,7-24.-B 1./-3+/3>2/ .4< 12/-3+/3>2/ "4.,31B .-7 87=/317? I38767-E :30- 3-.= 

+7++234+ 82== *7 <763,7< ,3 +>7/2:2/ +0*H7/,+( 

$ "4.,31B ,7./A24C 

$ U04/,234.= .4.,31B 3: ,A7 =3/313,3- +B+,71 

$ T1.C24C "4.,31B 

$ L=242/.= "4.,31B 

 

NA7 <7.<=247 :3- +0*12++234 2+ 22 #anuar( 2010?  

 

"== .*+,-./,+ 82== *7 -762787< *B ,83 -762787-+ +7=7/,7< *B ,A7 9/274,2:2/ L3112,,77E .4< 43,2:2/.,234 3: 

.//7>,.4/7 >-362<7< :-31 %J U7*0-.-B %&'&? 

 

 

V.B30, 
@=7.+7 +0>>=B .*+,-./,+ 24 ,A7 :3==3824C :3-1.,( 

PAPER/ 97, ,A7 >.>7- ,3 "W >.>7-? 

MARGI3S/ X+7 %?Y/1 .== .-304<? 

F63T/ "-2.= +2Z7 '' 82,A 43-1.= /A.-./,7- +>./24C? 

LE3GTH/ 300 ;ords max D7[/7>, ,2,=7E .0,A3-+E .0,A3-+Q .::2=2.,234+F? "*+,-./,+ =34C7- ,A.4 \&& 83-<+ 82== 

43, *7 .//7>,7<? 

LA3GAAGE/ !4C=2+A 

! "



MEASAREME3TS B ABBREDIATI63S/ X42,+E +B1*3=+ .4< .**-762.,234+ +A30=< /34:3-1 ,3 ,A7 

T4,7-4.,234.= 9B+,71 3: X42,+ 

ALIG3ME3T/ N7[, :0== H0+,2:27<G 

TITLE/ ]3=<? @-7:7-.*=B ^$'Y 83-<+ 24 =74C,AE .4< ,83 =247+ 1.[? U3==38 ,A7 ,2,=7 82,A 347 *=.4O =247 

*7:3-7 ,A7 .0,A3-+? 

AATH6RS/ ]3=< 2,.=2/? U2-+, 4.17E 12<<=7 242,2.=+ .4< =.+, D:.12=BF 4.17? 97>.-.,7 .0,A3-+ 0+24C . 

/311.E .4< +7>.-.,7 ,A7 =.+, ,83 .0,A3-+ 0+24C 34=B _.4<_? U3- 10=,2>=7 .0,A3- .::2=2.,234+E :3==38 7./A 

4.17 82,A +7;074,2.= 401*7- +0>7-+/-2>,7< /3--7+>34<24C ,3 ,A7 .0,A3- .::2=2.,234 *7=38? 54 ,A7 47[, 

=247 >-362<7 ,A7 .0,A3- .::2=2.,234D+F?  

NA7 4.17 3: ,A7 .0,A3- 8A2/A 82== present ,A7 83-O <0-24C ,A7 /34C-7++ 10+, *7 04<7-=247<? 

AATH6RS’ AFFILIATI63(S)/ T,.=2/ ,2,=7 /.+7? @-362<7 34=B P7>.-,174,E T4+,2,0,7 .4< L304,-B? `A7-7 

.0,A3-+ .-7 :-31 10=,2>=7 .::2=2.,234+ >-7/7<7 ,A7+7 82,A . +0>7-+/-2>,7< 401*7- /3--7+>34<24C ,3 ,A7 

=2+, 3: .0,A3-+? U3==38 ,A7 .0,A3- .::2=2.,234 82,A ,83 *=.4O =247+? 
 

 

9,-0/,0-7  

U3- ,A7 -71.24<7- 3: ,A7 .*+,-./, 0+7 ,A7 :3==3824C +0*A7.<24C+? @-7+74, ,A7 +0*A7.<24C ,3 *7C24 

7./A +7/,234 :3==387< *B . :0== /3=34 D(F .== 24 *3=< =7,,7-+? T117<2.,7=B :3==38 ,A7 :0== /3=34 82,A ,A7 ,7[, 

0+24C 43 71>A.+2+? @.-.C-.>A+ +A30=< *7 .632<7< 82,A24 . +7/,234? 97/,234+ +A30=< *7 +7>.-.,7< *B 

347 =247? 

 

Introduction/ T4<2/.,7 ,A7 +2C42:2/.4/7 .4< >0->3+7 3: ,A7 -7+7.-/A .4< 2: -7;02-7<E /2,7 >-21.-B 

=2,7-.,0-7 +30-/7+? T4<2/.,7 ,A7 +,.,7174, 8A2/A 2+ *724C ,7+,7<E .4< 2+ ,7+,.*=7 *B ,A7 17,A3<+G 3- ,A7 

3-2C24.= .21+ 3: ,A7 +,0<B? 

Methods/ P7+/-2*7 ,A7 -7+7.-/A <7+2C4a ]B +0*12,,24C .4 .*+,-./,E ,A7 .0,A3-+ /7-,2:B ,A., ,A72- 83-O 

/31>=27+ 82,A ,A7 7,A2/.= C02<7=247+ :3- A01.4 .4< .421.= -7+7.-/A? 

Results/ ]-27: A2CA=2CA,+ 3: ,A7 -7+0=,+ 3*,.247<? "== ;0.4,2,.,267 -7+0=,+ +A30=< *7 .4.=BZ7< *B 

.>>-3>-2.,7 +,.,2+,2/.= 17,A3<+? 

Conclusions/ 9A30=< 24/=0<7 -7:7-74/7 ,3 21>=2/.,234+ .4< .>>=2/.,234+ <-.84 :-31 -7+0=,+E 24/=0<24C 

,A7 >3,74,2.= -7=76.4/7b+2C42:2/.4/7 3: ,A7 -7+0=,+ .4<b3- ,A7 477< :3- :0-,A7- -7+7.-/A? L.-7 +A30=< *7 

,.O74 *B ,A7 .0,A3-+ 43, ,3 367-+,.,7 ,A72- /34/=0+234+?  
 

@=7.+7 .632< .4B +>7/2.= /A.-./,7-+b+B1*3=+b.-,83-O?  

N.O7 /.-7 43, ,3 0+7 T D/.> 2F 3- = D7==F :3- ' D347FE 5 D/.>2,.= 3F :3- & DZ7-3F? 

T: -7:7-74/7+ .-7 7++74,2.=E ,A7B +A30=< *7 ;03,7< 82,A24 ,A7 ,7[,E 24 ,A7 :3-1( DK0->AB 2$ #,3 ]cX T4, 

%&&YG dY %e$\&F? 
 

U2C0-7+ .4< ,.*=7+ .-7 43, .==387< 24 ,A7 .*+,-./,? 

 

 

9.1>=7 .*+,-./,  
" +.1>=7 .*+,-./, 2==0+,-.,24C ,A7 =.B30, 2+ .6.2=.*=7 :3- <384=3.<24C?  

! #



 

f76278 @-3/7++  

!./A .*+,-./, 82== *7 -762787< *B ., =7.+, ,83 -762787-+ +7=7/,7< *B ,A7 9/274,2:2/ L3112,,77? 

f762787-+ 82== *7 .++7++24C ,A7 .*+,-./, :3- 2,+ /34,-2*0,234 ,3 O438=7<C7E ./.<712/ -2C3-E +02,.*2=2,B 

:3- >0*=2/.,234 24 ,A7 H30-4.= !"#$%&'#( *'+$%,%-'#( .&/01%,%-'# D"I!F .4< +,-2/, -7+>7/, 3: ,A7 =.B30, 

174,2347< .*367? 54 ,A7 *.+2+ 3: ,A7 -76278 B30- .*+,-./, 82== *7 /.,7C3-2Z7< .+ 347 3: ,A7 :3==3824C(  

RE#ECT/ f7+7.-/A 43, +02,.*=7 3- 43, .4 .//7>,.*=7 +,.4<.-< :3- !"#" /34C-7++?  

C6RRECTI63/ NA7 .*+,-./, 477< /3--7/,234? NA7 .0,A3-+ .-7 .+O7< ,3 +74< . /3--7/,7< 67-+234 .+ 

+334 .+ >3++2*=7? T, 2+ -7H7/,7< 04=7++ ,A7 .0,A3-+ 1.O7 +.,2+:./,3-B -7+>34+7+ ,3 .== ,A7 -762787-+_ 

/34/7-4+? 

ACCEPT/ NA7 .*+,-./, 2+ .//7>,7< 82,A 34=B 1243- 7<2,24C -7;02-7< ., ,A7 <2+/-7,234 3: ,A7 7<2,3- 3: 

,A7 .*+,-./,+? 

 

NA7 9/274,2:2/ L3112,,77_+ <7/2+234 2+ :24.=? 

! $


