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a b s t r a c t

Mkh\WY[ j[njkh_d] e\ i_b_Yed YWd h[ZkY[ j^[ h[u[YjWdY[ e\ _dY_Z[dj b_]^j WdZ ^[dY[ _dYh[Wi[ j^[

Yedl[hi_ed [\tY_[dYo e\ iebWh Y[bbi- >ecfWhWj_l[bo b[ii[h YedY[djhWj[Z (0/%) ijWdZWhZ WbaWb_d[

(IWJC.FJC) iebkj_ed Ze[i dej ]_l[ ]eeZ j[njkh[Z ckbj_,YhoijWbb_d[ i_b_Yed (cY,M_) ikh\WY[+ m^_Y^

YekbZ ]_l[ iWj_i\WYjeho ef[d,Y_hYk_j lebjW][- N^_i _i Zk[ je ]hW_d,XekdZWho Z[b_d[Wj_ed m_j^ ij[fi \ehc[Z

X[jm[[d ikYY[ii_l[ ]hW_di e\ Z_\\[h[dj eh_[djWj_edi- Dd j^_i meha Wd Wjj[cfj ^Wi X[[d cWZ[ je eXjW_d W

m[bb,j[njkh[Z cY,M_ ikh\WY[ j^hek]^ j^h[[ Z_\\[h[dj WffheWY^[i- N^[ thij jme Wh[ m_j^ jme Z_\\[h[dj

jof[i e\ WY_Z iebkj_edi WdZ j^[ j^_hZ m_j^ YedY[djhWj[Z WbaWb_d[ IWJC- Mebkj_edi e\ CAqCIJ2q>C2,

>JJC.C1J ioij[c m_j^ Z_\\[h[dj YedY[djhWj_edi e\ CA WdZ CIJ2 m[h[ ki[Z \eh j[njkh_d]- N^[ h[ikbji ed

j^[ [\\[Yj e\ j[njkh_d] e\ j^[i[ j^h[[ iebkj_edi ed j^[ ikh\WY[ cehf^ebe]o e\ l[ho bWh][ Wh[W

(014 cc ! 014 cc) cY,M_ mW\[h Wi m[bb Wi ed j^[ f[h\ehcWdY[ fWhWc[j[hi e\ iebWh Y[bb Wh[ fh[i[dj[Z _d

j^_i fWf[h- <jj[cfji ^Wl[ X[[d cWZ[ je ijkZo [nj[di_l[bo j^[ ikh\WY[ cehf^ebe]_[i e\ cY,M_ mW\[hi _d

jme [\\[Yj_l[ h[]_edi e\ j^[ _ie[jY^ Ykhl[i e\ j^[ CA9CIJ29Z_bk[djsi ioij[c- <bie m[ ijkZ_[Z j^[

h[u[YjWdY[+ kd_\ehc_jo+ if[YjhWb h[ifedi[+ i^ehj,Y_hYk_j Ykhh[dj+ ef[d,Y_hYk_j lebjW][+ tbb \WYjeh WdZ ZWha

Ykhh[djqlebjW][ e\ j^[ Y[bbi \WXh_YWj[Z ki_d] mW\[hi j[njkh[Z m_j^ j^[ j^h[[ Z_\\[h[dj c[j^eZi- M^ehj,

Y_hYk_j Ykhh[dj e\ j^[ iebWh Y[bbi \WXh_YWj[Z ki_d] WY_Z,j[njkh[Z mW\[hi m[h[ c[Wikh[Z je X[ _d j^[ hWd][

e\ 3-82 <- N^_i lWbk[ _i /-26 WdZ /-03 < ^_]^[h j^Wd j^[ i^ehj,Y_hYk_j Ykhh[dj lWbk[i c[Wikh[Z _d j^[ Y[bbi

\WXh_YWj[Z m_j^ _iej[njkh[Z WdZ WbaWb_d[,j[njkh[Z mW\[hi+ h[if[Yj_l[bo-

& 1//7 @bi[l_[h =-P- <bb h_]^ji h[i[hl[Z-

1. Introduction

Hkbj_,YhoijWbb_d[ i_b_Yed (cY,M_) ikh\WY[ j[njkh_d] _i W a[o _iik[

_d \WXh_YWj_d] bem Yeij WdZ ^_]^,[\tY_[dYo iebWh Y[bbi _d cWii

fheZkYj_ed b[l[b- N^[ m[bb,[ijWXb_i^[Z j[njkh_d] c[j^eZ \eh

cede,YhoijWbb_d[ i_b_Yed _i j^[ Wd_iejhef_Y [jY^_d] m_j^ Wgk[eki

iebkj_edi e\ fejWii_kc eh ieZ_kc ^oZhen_Z[ (FJC.IWJC)+ m^_Y^

h[ikbji _d j^[ ikh\WY[ Yel[h[Z m_j^ fohWc_Zi- N^_i _i Zk[ je j^[

Z_\\[h[dY[ _d [jY^ hWj[i e\ j^[ /0/ /S WdZ /000S eh_[djWj[Z

fbWd[i e\ i_b_Yed T0U- N^[ Yedl[dj_edWb WbaWb_ j[njkh_d] _i dej ie

[\\[Yj_l[ \eh cY,M_ m^[h[ j^[ ]hW_di Wh[ hWdZecbo eh_[dj[Z-

Heh[el[h+ cY,M_ j[njkh_d] m_j^ ijWdZWhZ IWJC.FJC iebkj_ed Wj

YecfWhWj_l[bo bem[h YedY[djhWj_ed (0/%) Ze[i dej ]_l[ j[njkh[Z

ikh\WY[+ m^_Y^ YekbZ ]_l[ iWj_i\WYjeho ef[d,Y_hYk_j lebjW][- N^_i _i

cW_dbo Zk[ je j^[ ]hW_d,XekdZWho Z[b_d[Wj_ed m_j^ ij[fi \ehc[Z

X[jm[[d ikYY[ii_l[ ]hW_di e\ Z_\\[h[dj eh_[djWj_edi- M[l[hWb

j[njkh_d] j[Y^d_gk[i Wh[ kdZ[h _dl[ij_]Wj_ed+ Xkj ded[ ^Wl[

h[WY^[Z j^[ ijWjki e\ cWii fheZkYj_ed \eh ijWdZWhZ iYh[[d,fh_dj[Z

iebWh Y[bbi T1q5U- N[njkh_d] m_j^ YedY[djhWj[Z IWJC iebkj_ed

(3/%) Wj ^_]^ j[cf[hWjkh[ _djheZkY[i b[ii [\\[Yj ed cY,M_

]hW_d XekdZWh_[i- <bj^ek]^ h[WYj_l[ _ed [jY^_d] (LD@) _i ed[ e\

j^[ m[bb [ijWXb_i^[Z+ ed[ ekj e\ cWdo j[Y^d_gk[i kdZ[h

_dl[ij_]Wj_ed \eh j[njkh_d] cY,M_ ikh\WY[ \eh iebWh Y[bb \WXh_YWj_ed

T6+7U+ _j _i W Yecfb_YWj[Z fheY[ii[i WdZ h[gk_h[i [nf[di_l[

_dijhkc[djWj_ed- <dej^[h Z_iWZlWdjW][ e\ LD@ j[Y^d_gk[ _i j^[

[ii[dj_Wb h[gk_h[c[dj e\ Wd WZZ_j_edWb [jY^_d] ij[f _d ehZ[h je

WY^_[l[ X[jj[h Y[bb f[h\ehcWdY[+ m^_Y^ kbj_cWj[bo ^Wcf[h

_dZkijh_Wb fheZkYj_ed j^hek]^fkj- Jd j^_i XWYa]hekdZ+ m[ cWZ[

Wd Wjj[cfj je j[njkh[ j^[ cY,M_ mW\[hi m_j^ekj [nfei_d] j^[

[jY^[Z ij[fi Wj j^[ ]hW_d XekdZWh_[i WdZ je eXjW_d W d[Wh kd_\ehc

ikh\WY[- Q[ Wbie [nWc_d[Z j^[ l_WX_b_jo e\ j^_i WffheWY^ \eh

_dZkijh_Wb Wffb_YWj_ed-

N^[ m[j j[njkh_d] e\ i_b_Yed ikh\WY[ m_j^ iebkj_edi YedjW_d_d]

CA.CIJ2 b[WZi je _iejhef_YWb [jY^_d] h[ikbj_d] _d \[Wjkh[i m_j^

hekdZ[Z ijhkYjkh[i ed ikh\WY[i- Q[ ^Wl[ _dl[ij_]Wj[Z j^[ [\\[Yj e\

j[njkh_d] j^[ cY,M_ mW\[h \eh iebWh Y[bb Wffb_YWj_ed ki_d] iebkj_edi

Y^ei[d \hec jme Z_\\[h[dj h[]_edi e\ j^[ _ie[jY^ T8U Ykhl[i e\

CAqCIJ2q>C2>JJC.C1J ioij[c- Dd iec[ h[]_edi e\ _ie[jY^

Ykhl[i e\ CAqCIJ2q>C2>JJC.C1J ioij[c+ ^k][ Wcekdj e\ ^[Wj

_i [lebl[Z Zkh_d] hWf_Z [jY^_d]+ m^_Y^ h[ikbji _d feb_i^[Z ikh\WY[-

Mebkj_edi X[bed]_d] je iec[ ej^[h h[]_edi e\ j^[ Ykhl[ ][d[hWj[

feheki ijhkYjkh[i ed j^[ i_b_Yed ikh\WY[+ m^_Y^ kbj_cWj[bo Yedl[hj
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_dje W kd_\ehc ikh\WY[ m_j^ i_]d_tYWdj [jY^ f_ji je YWfjkh[

Wffh[Y_WXb[ f[hY[djW][ e\ _dY_Z[dj b_]^j-

<d YecfWhWj_l[ ijkZo e\ j^[ ikh\WY[ cehf^ebe]o e\ cY,M_

mW\[hi jh[Wj[Z m_j^ iebkj_edi \hec j^[ jme Z_\\[h[dj h[]_edi e\ j^[

_ie[jY^ Ykhl[i \eh i_b_Yed (CA9CIJ29Z_bk[djsi ioij[c) Wi m[bb Wi

m_j^ IWJC ^Wi X[[d YWhh_[Z ekj _d j^_i meha+ Wbed] m_j^ j^[ ijkZo

e\ j^[ f[h\ehcWdY[ fWhWc[j[hi e\ j^[ \WXh_YWj[Z iebWh Y[bbi-

2. Experiment

*&)& =DUQROHW@QHML

f,Nof[+ cY,M_ mW\[hi m_j^ h[i_ij_l_jo e\ WXekj /-4q1 O Yc m[h[

ki[Z _d j^_i [nf[h_c[dj- CAqCIJ2q>C2>JJC iebkj_ed m_j^

lWho_d] lebkc[ hWj_ei e\ CA+ CIJ2+ WdZ >C2>JJC mWi [cfbeo[Z

_d WY_Z j[njkh_d] fheY[ii e\ j^[ i_b_Yed ikh\WY[- N^[ [jY^_d] j_c[ _d

[WY^ fheY[ii mWi Wbie lWh_[Z- M[l[d i[ji e\ [jY^_d] iebkj_edi

m_j^ Z_\\[h[dj hWj_ei e\ CA+ CIJ2+ WdZ >C2>JJC+ m^_Y^ \Wbb _d

j^[ _ie[jY^ h[]_ed+ m[h[ ki[Z je YWhho ekj j^[ [jY^_d] fheY[ii

(NWXb[ 0)- <dej^[h [nf[h_c[dj mWi YWhh_[Z ekj m_j^ CIJ2qCAq

C1J iebkj_ed m^[h[ C1J mWi ki[Z Wi j^[ Z_bkj[dj _dij[WZ e\

>C2>JJC- Dd W j^_hZ i[j e\ [nf[h_c[dj+ cY,M_ mW\[hi m[h[ [jY^[Z

m_j^ 2/% WdZ 3/% IWJC iebkj_edi Wj Z_\\[h[dj f[h_eZ e\ [jY^_d]-

?kh_d] j^[ j[njkh_d] fheY[ii m_j^ IWJC iebkj_ed+ W j[cf[hWjkh[,

Yedjhebb[Z ^ej fbWj[ WdZ W uWj febofhefob[d[ igk_h[si jkX tbb[Z

m_j^ mWj[h m[h[ ki[Z je Yel[h j^[ [jY^_d] l[ii[b _d ehZ[h je

fh[l[dj beii e\ Y^[c_YWb- M[l[d b_j[hi e\ iebkj_ed e\ [WY^ jof[ mWi

jWa[d je YWhho ekj j^[ j[njkh_d]- N^[ ikh\WY[i e\ j^[ cY,M_ mW\[hi

m[h[ eXi[hl[Z m_j^ Wd efj_YWb c_YheiYef_Y (Jbocfki 560887)

W\j[h [WY^ [jY^_d] fheY[ii- < if[Yjhef^ejec[j[h (MY_dYe M,20//)

mWi ki[Z je c[Wikh[ j^[_h ikh\WY[ h[u[YjWdY[- N^[ ikh\WY[

cehf^ebe]o e\ i[b[Yj[Z ckbj_,YhoijWbb_d[ mW\[hi mWi Wbie ijkZ_[Z

Xo W iYWdd_d] [b[Yjhed c_YheiYefo (M@H)-

*&*& <MJ@O BDJJ E@AOHB@QHML

>edl[dj_edWb fheY[ii ij[fi ikY^ Wi KJ>b2 Z_\\ki_ed: fbWicW,

[d^WdY[Z Y^[c_YWb lWfeh Z[fei_j_ed (K@>P?) \eh i_b_Yed d_jh_Z[

(M_IU) Z[fei_j_ed Wi Wdj_,h[u[Yj_ed YeWj_d] (<L>)+ WdZ iYh[[d,

fh_dj[Z c[jWbb_pWj_ed m[h[ \ebbem[Z \eh j^[ \WXh_YWj_ed e\ cY,M_

iebWh Y[bbi- <bb j[njkh[Z f,jof[ i_b_Yed mW\[hi (014 cc! 014cc)

m[h[ Z_\\ki[Z Xo f[djWlWb[dj _cfkh_jo (f^eif^ehki) _d W ef[d,

jkX[ \khdWY[ ki_d] W Yedl[dj_edWb KJ>b2 Z_\\ki_ed iekhY[ Wj 74/ 1>

\eh 6c_d Wi fh[,Z[fei_j_ed+ \ebbem[Z Xo W 05 c_d e\ Zh_l[,_d- <\j[h

KMB h[celWb Xo i^ehj j_c[ Z_ff_d] _d Z_bkj[Z CA iebkj_ed+

?D,mWj[h h_di_d] WdZ Zho_d] m[h[ YWhh_[Z ekj- N^[ i^[[j h[i_ijWdY[

e\ d* [c_jj[h bWo[h mWi 4/q44 O.Yc- <bb j^[ j[njkh[Z ckbj_,

YhoijWbb_d[ mW\[hi m[h[ j^[d en_Z_p[Z Wj 74/ 1> \eh 02 c_d- <\j[h

[Z][ _iebWj_ed WdZ en_Z[ bWo[h h[celWb+ WXekj 6/,dc,j^_Ya bWo[h e\

M_IU mWi Z[fei_j[Z ed j^[ \hedj i_Z[ Xo c[Wdi e\ K@>P? Wj 34/ 1>

Wi <L>- N^[ h[\hWYj_l[ _dZ[n e\ M_IU tbc mWi cW_djW_d[Z Wj 1-/-

N^[ \hedj WdZ XWYa c[jWbb_pWj_ed mWi YWhh_[Z ekj Xo iYh[[d,

fh_dj_d] j[Y^d_gk[ ki_d] ijWdZWhZ <] (fheZkYj de- 2238+ A[hhe

@b[Yjhed_Y HWj[h_Wbi) WdZ <b fWij[i (fheZkYj de- An42,/27+ A[hhe

@b[Yjhed_Y HWj[h_Wbi)- N^_i mWi \ebbem[Z Xo XWa_d] WdZ Ye,th_d] Wj

W j[cf[hWjkh[ e\ 64/ 1> _d W Yedl[o[h X[bj \khdWY[ (M[_hhWj^[hc)-

N^[ _bbkc_dWj[Z Ykhh[djqlebjW][ (GDP) WdZ ZWha Ykhh[djqleb,

jW][ (?DP) Y^WhWYj[h_ij_Yi WdZ j^[ if[YjhWb h[ifedi[ (ML) e\ j^[

cY,M_ iebWh Y[bbi \WXh_YWj[Z ki_d] j^[ j^h[[ Z_\\[h[dj ikh\WY[

[jY^_d] c[j^eZi m[h[ c[Wikh[Z-

3. Results and discussion

Heij e\ j^[ [nf[h_c[dji h[bWj[Z je WY_Z j[njkh_d] m[h[ YWhh_[Z

ekj m_j^ W CAqCIJ2q>C2>JJC c_njkh[ _d lebkc[ hWj_ei WdZ

[jY^_d] j_c[ Wi c[dj_ed[Z _d NWXb[ 0- N^[ Yecfei_j_ed e\ j^[ WY_Zi

_d j^[ c_njkh[ mWi ikY^ j^Wj j^[ [jY^_d] hWj[ \[bb _d j^[ bem[h

h[]_ed e\ j^[ _ie[jY^ Ykhl[i Wi i^emd _d j^[ A_]- 0- Dd j^_i h[]_ed+

j^[ [jY^_d] Yedjekh hkdi fWhWbb[b je j^[ b_d[i e\ YedijWdj CA- N^[h[

_i Wd [nY[ii e\ CIJ2 WdZ j^[ [jY^ hWj[ _i ]el[hd[Z Xo j^[ WX_b_jo e\

j^[ CA je Z_iiebl[ j^[ M_J1 Wi _j _i \ehc[Z WdZ Xo j^[ h[celWb e\

iebkXb[ Yecfb[n[i Xo Z_\\ki_ed _dje j^[ lebkc[ e\ j^[ [jY^Wdj- N^[

el[hWbb [jY^_d] fheY[ii _i fh[Y[Z[Z Xo Wd _dZkYj_ed f[h_eZ Zkh_d]

m^_Y^ WkjeYWjWboi_i e\ CIJ2 _i _d_j_Wj[Z- N^_i _i \ebbem[Z Xo

YWj^eZ_Y h[ZkYj_ed e\ CIJ2+ h[ikbj_d] _d W ikffbo e\ ^eb[i+m^_Y^

[dj[h _dje j^[ en_ZWj_ed h[WYj_ed je fheZkY[ M_J1 WdZ h[WYji m_j^

CA je \ehc iebkXb[ Yecfb[n C1M_A5- N^[ el[hWbb h[WYj_ed [gkWj_ed

_i ]_l[d Wi

M_ ' CIJ2 ' 5CA & C1M_A5 ' CIJ2 ' C1J ' C1

N^[i[ [jY^[i Wh[ rri[b\,fWii_lWj_d]ss _d j^[ i[di[ j^Wj W \h[i^bo

[jY^[Z ikh\WY[ _i Wbh[WZo Yel[h[Z m_j^ W h[bWj_l[bo j^_Ya[h bWo[h e\

M_J1 (2/q4/ <# )- @jY^_d] j^[ i_b_Yed ikh\WY[ m_j^ j^_i Y^[c_YWb _d

j^[ bem[h h[]_ed e\ j^[ _ie[jY^ Ykhl[i YWd o_[bZ eh_[djWj_ed,

_dZ[f[dZ[dj j[njkh_d]- Dj cWo X[ ^[bf\kb \eh cY,M_ feb_i^_d] Wi

m[bb Wi j[njkh_d] X[YWki[ cY,M_ Yedi_iji e\ Z_\\[h[dj ]hW_di ^Wl_d]

Z_\\[h[dj eh_[djWj_edi- Dj _i eXi[hl[Z \hec j^[ efj_YWb c_YheiYef_Y

ijkZ_[i j^Wj j^[h[ mWi de h[celWb e\ iWm ZWcW][ cWhai \hec j^[

ikh\WY[ e\ j^[ cY,M_ mW\[hi W\j[h 0c_d [jY^_d] m_j^ Z_\\[h[dj
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Table 1

?_\\[h[dj [nf[h_c[djWb YedZ_j_edi \eh WY_Z [jY^_d] _d Z_\\[h[dj h[]_edi e\ _ie[jY^

Ykhl[i Wi ]_l[d _d A_]- 0

@jY^_d] fe_dj >^[c_YWb Yecfei_j_ed Pebkc[ hWj_e N_c[ e\ [jY^_d] (c_d)

< CAq CIJ2q >C2>JJC 190494 0+ 1+ 2+ 3+ 4+ 5

= CAq CIJ2q >C2>JJC 09790 0+ 1+ 2+ 3+ 4

> CAq CIJ2q >C2>JJC 09691 0+ 1+ 2+ 3

? CAq CIJ2q >C2>JJC 09592 0+ 1+ 2+ 3

@ CAq CIJ2q >C2>JJC 09493 0+ 1+ 2+ 3+ 4+ 5

A CAq CIJ2q >C2>JJC 09394 0+ 1+ 2+ 3+ 4+ 5

B CAq CIJ2q >C2>JJC 09295 0+ 1+ 2+ 3+ 4+ 5

C CAq CIJ2q >C2>JJC 09196 0+ 1+ 2+ 3+ 4+ 5
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Fig. 1. Die[jY^ Ykhl[i e\ CAqCIJ2q>C2>JJC.C1J ioij[c-
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h[Y_f[i Wi c[dj_ed[Z _d NWXb[ 0- N^[ ikh\WY[i e\ cY,M_ iWcfb[i Wh[

eXi[hl[Z Wi feb_i^[Z Wi m[bb Wi j[njkh[Z+ Wi i^emd _d A_]- 1(W)+

W\j[h 2 c_d [jY^_d] m_j^ j^[ iebkj_ed X[bed]_d] je j^[ <+ =+ >+ ?

h[]_edi e\ j^[ _iej[Y^ Ykhl[ (NWXb[ 0 WdZ A_]- 0)- Aeh j^[ iWc[

[jY^_d] j_c[ (2 c_d)+ j^[ cY,M_ ikh\WY[i Wh[ dej gk_j[ iWj_i\WYje,

h_bo [jY^[Z m_j^ j^[ iebkj_edi Yehh[ifedZ_d] je j^[ @+ A+ B h[]_edi

(A_]- 1(X))- N^_i cWo X[ Zk[ je j^[ b[ii[h [jY^ hWj[ e\ j^[i[

iebkj_edi j^Wd j^[ ej^[h iebkj_edi ki[Z \eh YWhho_d] ekj [nf[h_,

c[dj _d j^[ h[]_edi <+ =+ >+ ?- Dj _i Wbie Yb[Whbo [l_Z[dj _d j^[

efj_YWb c_YheiYef_Y _cW][i e\ A_]- 2- Heh[ [jY^_d] j_c[ _i h[gk_h[Z

_d ehZ[h je WY^_[l[ j^[ iWc[ ikh\WY[ Wi fheZkY[Z Xo h[]_edi <+ =+

>+ WdZ ?- Dd _dZkijh_Wb Wffb_YWj_ed fe_dj e\ l_[m+ b[ii j_c[ _i

kikWbbo fh[\[hh[Z je WY^_[l[ ^_]^ j^hek]^fkj- N^[ j_c[ WdZ j^[

lebkc[ hWj_e e\ j^[ WY_Zi m[h[ a[fj tn[Z Wj 2c_d WdZ

CA9CIJ29>C2>JJC & 194904+ h[if[Yj_l[bo+ \eh [jY^_d] Zkh_d]

j^[ iebWh Y[bb \WXh_YWj_ed- Ahec A_]- 2 _j _i Wbie i[[d j^Wj mW\[hi

[jY^[Z \eh 3+ 4 WdZ 5 c_d Wbie ^Wl[ ]eeZ j[njkh[Z ikh\WY[ i_c_bWh

je j^[ 2 c_d [jY^_d]- M_dY[ i^ehj ZkhWj_ed [jY^_d] _i fh[\[hWXb[ \eh

_dZkijh_Wb Wffb_YWj_edi+ j^[ 2 c_d [jY^_d] fheY[ii _i \ebbem[Z _d

j^[ [nf[h_c[dj-

Dj _i i[[d \hec A_]- 3 j^Wj j^[ ]hW_di e\ j^[ cY,M_ m[h[ j[njkh[Z

Xkj j^[ j[njkh[ ][ec[jho _i Z_\\[h[dj \hec ]hW_d je ]hW_d- N^_i _i

Zk[ je j^[ Z_\\[h[dY[ _d en_ZWj_ed WdZ [jY^_d] c[Y^Wd_ici e\ j^[

]hW_di eh_[dj[Z Wj Z_\\[h[dj Z_h[Yj_edi- Heh[el[h+ Wi j^[ [jY^_d] _i

_iejhef_Y _d dWjkh[+ de ]hW_d,XekdZWho Z[b_d[Wj_ed ^Wi X[[d

eXi[hl[Z _d j^[ efj_YWb c_YheiYef_Y ijkZ_[i e\ Wbb j^[ [jY^[Z

ikh\WY[i- M@H c_Yhe]hWf^ e\ W jof_YWb WY_Z,[jY^[Z iWcfb[ ki_d]

CA9CIJ29>C2>JJC & 190494 iebkj_ed _i i^emd _d A_]- 4-

Ddl[ij_]Wj_ed mWi Zed[ ed j^[ [jY^_d] e\ cY,M_ ikh\WY[ d[Wh

j^[ kff[h l[hj[n e\ j^[ _ie[jY^ Ykhl[ i^emd _d A_]- 0- <Y_Z_Y

iebkj_ed m_j^ W lebkc[ hWj_e e\ CA9CIJ29C1J & 039094 mWi jWa[d

\eh j^_i [nf[h_c[dj- N^[ [jY^_d] Yedjekh hkdi fWhWbb[b je j^[

b_d[i e\ YedijWdj CIJ2 _d j^_i h[]_ed WdZ j^[ [jY^_d] hWj[ _i

Yedjhebb[Z Xo j^[ YedY[djhWj_ed e\ CIJ2- N^_i _i Zk[ je j^[ \WYj

j^Wj j^[h[ _i Wd [nY[ii e\ CA je Z_iiebl[ j^[ M_J1 \ehc[Z Zkh_d] j^[

h[WYj_ed WdZ j^[ [jY^_d] _i b_c_j[Z Xo j^[ hWj[ e\ j^[ en_ZWj_edq,

h[ZkYj_ed h[WYj_ed- Dj j[dZi je X[ b[ii eh_[djWj_ed,Z[f[dZ[dj- N^[

h[WYj_ed _d j^_i h[]_ed i^emi W jejWbbo Z_\\[h[dj ikh\WY[ ijhkYjkh[

(A_]- 5) m^[d YecfWh[Z je j^[ ikh\WY[ ijhkYjkh[ W\j[h [jY^_d] _d

j^[ bem[h h[]_ed e\ j^[ _ie[jY^ Ykhl[ (A_]- 4)- N^_i _i Zk[ je j^[

\ehcWj_ed e\ feheki i_b_Yed (KM) ijhkYjkh[ ed j^[ ikh\WY[ e\ cY,M_

W\j[h 1 c_d [jY^_d] m_j^ j^[ iebkj_edi e\ CA9CIJ29C1J c_n[Z _d

lebkc[ hWj_e 039094- N^[ m^eb[ ikh\WY[ e\ j^_i bWh][ Wh[W cY,M_

mW\[h beeai kd_\ehcbo XbWYa_i^ W\j[h 1 c_d [jY^_d] m_j^ j^[

W\eh[iW_Z hWj_e- Dj _i Wbie dej[Z j^Wj de ]hW_d XekdZWho _i [nfei[Z

W\j[h [jY^_d]-

N^[h[ _i W ]eeZ Z_\\[h[dY[ X[jm[[d j^[ [jY^_d] X[^Wl_eh e\ j^[

iebkj_ed ^Wl_d] ^_]^[h f[hY[djW][ e\ CIJ2 WdZ l[ho bem[h

f[hY[djW][ e\ CA (bem[h h[]_ed e\ _ie[jY^ Ykhl[)+ WdZ j^[ iebkj_ed

ARTICLE IN PRESS

Fig. 2. Jfj_YWb c_Yhe]hWf^i e\ cY,M_ mW\[hi j[njkh[Z m_j^ CAqCIJ2q>C2>JJC

iebkj_ed e\ <+=+> WdZ ? h[]_edi (W) WdZ iebkj_edi e\ @+ A WdZ B h[]_edi (X)-

Fig. 3. Jfj_YWb c_Yhe]hWf^i e\ cY,M_ mW\[hi j[njkh[Z m_j^ CA9CIJ29>C2>JJC & 190494 iebkj_ed \eh Z_\\[h[dj [jY^_d] j_c[i-
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^Wl_d] ^_]^[h f[hY[djW][ e\ CA WdZ l[ho bem[h f[hY[djW][ e\

CIJ2 (kff[h h[]_ed d[Wh l[hj[n e\ j^[ _ie[jY^ Ykhl[)- N^[ [jY^Wdj

h[WYj_ed e\ j^[ \ehc[h ed[ i^emi b_jjb[ j[njkh_d] [\\[Yj ed j^[

ikh\WY[ e\ cY,M_ m^[h[Wi j^[ bWj[h ed[ ]_l[i m[bb,j[njkh[Z ikh\WY[

m_j^ kd_\ehc feh[ ijhkYjkh[ e\ Z_c[di_ed WhekdZ 0/ dc W\j[h

[jY^_d]-

Dd ehZ[h je YecfWh[ j^[ [jY^_d] [\\[Yj e\ ^_]^[h f[hY[djW][ e\

IWJC m_j^ j^[ WY_Z [jY^_d] WffheWY^+ Wdej^[h i[j e\ [nf[h_c[dji

m_j^ 2/% WdZ 3/% YedY[djhWj[Z IWJC iebkj_edi m[h[ YWhh_[Z ekj-

Dj _i eXi[hl[Z \hec efj_YWb c_YheiYef_Y ijkZ_[i j^Wj j^[ Z_\\[h[dj

]hW_di WjjW_d Z_\\[h[dj ijhkYjkhWb \[Wjkh[i W\j[h 2 WdZ 4 c_d e\

j[njkh_d] m_j^ 2/% IWJC iebkj_ed (A_]i- 6 WdZ 7)+ m^[h[Wi+ Wbceij

Wbb j^[ ]hW_di ][j Wbceij i_c_bWh \[Wjkh[ W\j[h j[njkh_d] m_j^ 3/%

IWJC (A_]- 8)- Dd j^[ YWi[ e\ j[njkh_d] m_j^ j^[ iebkj_ed YedjW_d_d]

2/% IWJC+ j^[ Y^WdY[ e\ ]hW_d,XekdZWho Z[b_d[Wj_ed _i b_jjb[ ceh[

j^Wd j^Wj m_j^ 3/% IWJC iebkj_ed- N^[h[\eh[+ cY,M_ j[njkh_d] mWi

f[h\ehc[Z m_j^ W iebkj_ed m_j^ 3/% IWJC Zkh_d] iebWh Y[bb

\WXh_YWj_ed fheY[ii-

ARTICLE IN PRESS

Fig. 4. M@H c_Yhe]hWf^ e\ j^[ Z_\\[h[dj fehj_edi e\ W mW\[h jknjkh[Z m_j^ CIJ29>C2>JJC & 190494 iebkj_ed i^em_d] Z_\\[h[dj j[njkh[ ][ec[jho \hec ]hW_d je ]hW_d-

Fig. 5. M@H c_Yhe]hWf^ e\ Wd efj_c_p[Z WY_Z,[jY^[Z iWcfb[ ki_d] CA9CIJ29>C2>JJC & 190494 iebkj_ed- @jY^_d] ZkhWj_ed _i 2 c_d-
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Dj _i eXi[hl[Z \hec j^[ M@H c_Yhe]hWf^ (A_]- 0/(W)) j^Wj j^[

ikh\WY[ _i dej \kbbo j[njkh[Z m_j^ Wd [njh[c[bo i^ehj j_c[ (2/ i)

[jY^_d] ki_d] 3/% IWJC iebkj_ed- N^[ ^[_]^j e\ j^[ ij[fi

]hWZkWbbo _dYh[Wi[i m_j^ j_c[ (1 c_d) Wi i^emd _d A_]- 0/(X)-

N_c[ WdZ j[cf[hWjkh[ d[[Z je X[ Yedjhebb[Z fh[Y_i[bo \eh

Wffh[Y_WXb[ j[njkh_d]- N^[ feii_X_b_jo e\ j^[ ^_]^ j^hek]^fkj hWj[

Zk[ je l[ho i^ehj j_c[ j[njkh_d] _i j^[ cW_d WZlWdjW][ e\ j^_i

fheY[ii- N^[ j^_dd_d] e\ cY,M_ mW\[hi Zkh_d] j[njkh_d] Wbie b[WZi

je j^[ _cfhel[c[dj _d j^[ Y[bb f[h\ehcWdY[ Zk[ je ]eeZ XWYa

ikh\WY[ t[bZ [\\[Yj-

Ne YecfWh[ j^[ b_]^j,jhWff_d] [\\[Yj ed j^[ ikh\WY[i e\ cY,M_

mW\[hi [jY^[Z m_j^ j^[ j^h[[ Z_\\[h[dj WffheWY^[i+ m[ c[Wikh[Z

j^[ ikh\WY[ h[u[YjWdY[ ki_d] W if[Yjhef^ejec[j[h W\j[h [WY^

[jY^_d]- Dj _i eXi[hl[Z \hec A_]- 00+ j^Wj j^[ h[u[YjWdY[ e\ j^[

_iej[njkh[Z (CA9CIJ29C1J & 039094) cY,M_ iWcfb[ m_j^ekj i_b_,

Yed d_jh_Z[ (M_IU) <L YeWj_d] i^emi bem[h lWbk[i YecfWh[Z m_j^

ARTICLE IN PRESS

Fig. 6. Mkh\WY[ cehf^ebe]o e\ W mW\[h j[njkh[Z m_j^ CA9CIJ29C1J & 039094 iebkj_ed \eh 1 c_d-

Fig. 7. Jfj_YWb c_Yhe]hWf i^em_d] j^[ ijhkYjkhWb \[Wjkh[i e\ Z_\\[h[dj fehj_edi e\ W cY,M_ mW\[h j[njkh[Z \eh 2 c_d m_j^ 2/% IWJC iebkj_ed-
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IWJC (3/%) j[njkh[Z WdZ WY_Z,j[njkh[Z (CA9CIJ29>C2>JJC &

190494) iWcfb[i- N^[ i_]d_tYWdj h[ZkYj_ed e\ j^[ h[u[YjWdY[ e\ j^[

_iej[njkh[ cY,M_ iWcfb[ c_]^j X[ WiieY_Wj[Z m_j^ jme cW_d

\WYjehi- N^[h[ _i W feii_X_b_jo e\ h[ZkYj_ed _d h[\hWYj_l[ _dZ[n Zk[

je j^[ \ehcWj_ed e\ j^[ feheki ijhkYjkh[ _d j^[ i_b_Yed ikXijhWj[-

N^[ h[\hWYj_l[ _dZ[n e\ KM _i bem[h j^Wd j^Wj e\ j^[ Xkba i_b_Yed Xkj

^_]^[h j^Wd j^Wj e\ W_h T0/U- N^[ [\\[Yj_l[ h[\hWYj_l[ _dZ[n e\ j^[ KM

bWo[h m_bb Wbie Z[f[dZ ed Z[fj^+ i_dY[ KM \ehcWj_ed b[WZi je j^[

][d[hWj_ed e\ M_ ijhkYjkh[i m_j^ Z_\\[h[dj fehei_jo Yehh[ifedZ_d]

je j^[ j^_Yad[ii e\ j^[ KM bWo[h- N^_i fehei_jo ]hWZ_[dj b[WZi je W

h[\hWYj_l[,_dZ[n ]hWZ_[dj+ m^_Y^ dejWXbo h[ZkY[i j^[ lWbk[i

e\ j^[ h[u[YjWdY[- Jd j^[ ej^[h ^WdZ+ j^[ h[ZkYj_ed eXi[hl[Z _d

j^[ h[u[Yj_l_jo YekbZ Wbie X[ fWhj_Wbbo [nfbW_d[Z Xo j^[ ^_]^[h

hek]^d[ii e\ j^[ ikh\WY[ W\j[h KM \ehcWj_ed- C_]^[h j^[ hek]^d[ii+

ARTICLE IN PRESS

Fig. 8. Jfj_YWb c_Yhe]hWf e\ j^[ Z_\\[h[dj fehj_edi e\ W cY,M_ mW\[h j[njkh[Z \eh 4 c_d m_j^ 2/% IWJC iebkj_ed-

Fig. 9. Mkh\WY[ \[Wjkh[i e\ j^[ Z_\\[h[dj fehj_edi e\ W cY,M_ mW\[h j[njkh[Z \eh 1 c_d m_j^ 3/% IWJC iebkj_ed-
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ARTICLE IN PRESS

Fig. 10. HW]d_t[Z ( ! 1///) M@H _cW][ e\ 3/% IWJC iebkj_ed,[jY^[Z mW\[h

ikh\WY[- (W) @jY^_d] ZkhWj_ed 2/ i WdZ (X) [jY^_d] ZkhWj_ed 1 c_d-
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Fig. 11. L[u[YjWdY[ if[Yjhkc (m_j^ekj <L YeWj_d]) e\ j^[ cY,M_ iWcfb[ j[njkh[Z

m_j^ j^[ j^h[[ Z_\\[h[dj iebkj_edi-
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Fig. 12. L[u[YjWdY[ if[Yjhkc e\ j^[ cY,M_ iWcfb[ j[njkh[Z m_j^ j^[ j^h[[

Z_\\[h[dj iebkj_edi- N^[ ikh\WY[ e\ j^[ j[njkh[Z iWcfb[ mWi YeWj[Z m_j^ M_IU-
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Fig. 13. <l[hW][ h[u[Yj_l_jo e\ cY,M_ ikh\WY[ m_j^ WdZ m_j^ekj <L YeWj_d]-
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Fig. 14. Dbbkc_dWj[Z Ykhh[djqlebjW][ (GDP) Y^WhWYj[h_ij_Yi e\ j^[ \WXh_YWj[Z cY,M_

iebWh Y[bbi m_j^ j^[ IWJC j[njkh_d]+ WY_Z j[njkh_d] (190494) WdZ _iej[njkh_d]

(039094) mW\[hi-
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^_]^[h j^[ iYWjj[h_d] WdZ bem[h j^[ h[u[YjWdY[- Dj YWd Wbie X[

eXi[hl[Z _d A_]- 00 j^Wj j^[ h[ZkYj_ed _d j^[ h[u[YjWdY[ _i ^_]^[h Wj

bem[h mWl[b[d]j^i- N^_i X[^Wl_eh YWd X[ [nfbW_d[Z \hec j^[

i_]d_tYWdj h[ZkYj_ed e\ j^[ ]hW_d i_p[ YecfWh[Z m_j^ j^Wj e\ cY,

M_+ i_dY[ j^[ jof_YWb lWbk[ e\ j^[ ]hW_d i_p[ W\j[h KM \ehcWj_ed _i

WXekj 0/ dc- Aeh bem[h mWl[b[d]j^i+ j^[ iYWjj[h_d] _i ^_]^[h WdZ

j^ki+ j^[ h[u[YjWdY[ Z[Yh[Wi[i- N^[ ^_]^[h lWbk[ e\ h[u[YjWdY[ _d

WY_Z,j[njkh[Z (190494) cY,M_ iWcfb[ YecfWh[Z m_j^ j^[ _iej[n,

jkh[ WdZ IWJC j[njkh[ iWcfb[i _i Zk[ je bem[h b_]^j iYWjj[h_d]

\hec _ji feb_i^[Z ikh\WY[- IWJC,j[njkh[Z iWcfb[i i^em bem[h

h[u[YjWdY[ j^Wd WY_Z,j[njkh[Z cY,M_ X[YWki[ e\ ^_]^[h b_]^j

jhWff_d] [\\[Yj Zk[ je _ji j[njkh[Z dWjkh[+ m^_Y^ \khj^[h ^[bfi

\eh j^[ ]h[Wj[h b_]^j iYWjj[h_d] YecfWh[Z m_j^ j^[ feb_i^[Z cY,M_

ikh\WY[-

M_IU tbc Wi <L YeWj_d] Wi m[bb Wi W ikh\WY[ fWii_lWj_ed bWo[h

fbWoi Wd _cfehjWdY[ heb[ _d Yecc[hY_Wb cY,M_ iebWh Y[bbi T00+01U- Dj

_i eXi[hl[Z \hec A_]i- 01 WdZ 02 j^Wj j^[ Wl[hW][ h[u[Yj_l_jo e\

cY,M_ ikh\WY[ Zhefi \hec 04-0/% je 4-51% \eh _iej[njkh[Z+ 06-85% je

5-73% \eh IWJC j[njkh[Z WdZ 10-66% je 6-/4% \eh WY_Z,j[njkh[Z

ikh\WY[i+ h[if[Yj_l[bo+ W\j[h M_IU tbc YeWj_d]- Dj _i Yb[Wh \hec

A_]- 02 j^Wj j^[ M_IU tbc Wi <L YeWj_d] i_]d_tYWdjbo h[ZkY[i j^[

h[u[YjWdY[- N^[ h[ZkYj_ed _d h[u[YjWdY[ W\j[h M_IU YeWj_d] _i

^_]^[h _d IWJC WdZ WY_Z,j[njkh[Z cY,M_ ikh\WY[i j^Wd _iej[njkh[Z

cY,M_ ikh\WY[-

GDP Y^WhWYj[h_ij_Yi e\ j^[ \WXh_YWj[Z cY,M_ Y[bbi m_j^ j^[ IWJC

j[njkh_d]+ WY_Z j[njkh_d] (190494) WdZ _iej[njkh_d] (039094)

WffheWY^[i m[h[ eXi[hl[Z kdZ[h ]beXWb if[Yjhkc e\ <H 0-4 WdZ

Wh[ i^emd _d A_]- 03- Dj _i dej[Z \hec j^[ t]kh[ j^Wj j^[ el[hWbb

[\tY_[dYo WY^_[l[Z _d j^[ YWi[ e\ WY_Z,j[njkh[Z Y[bb _i ckY^ ^_]^[h

j^Wd IWJC (3/%) j[njkh_d] WdZ _iej[njkh_d] WffheWY^[i- <bceij

Wbb [b[Yjh_YWb fWhWc[j[hi e\ j^[ iebWh Y[bb m_j^ WY_Z,j[njkh[Z cY,M_

mW\[h _i ckY^ ceh[ \WlehWXb[ \eh WY^_[l_d] ^_]^[h [\tY_[dYo

YecfWh[Z m_j^ j^[ IWJC j[njkh[Z WdZ _iej[njkh[Z cY,M_ mW\[hi

(NWXb[ 1)- N^_i _i Zk[ je Z_\\[h[dj ikh\WY[ ijhkYjkh[i fh[lW_b_d]

j^hek]^ekj j^[ bWh][ Wh[W (014 cc! 014cc) cY,M_ h[ikbj_d]

\hec j^[ Z_\\[h[dj j[njkh_d] WffheWY^[i- Dj _i Wbie eXi[hl[Z \hec

j^[ NWXb[ 1 j^Wj Wbb [b[Yjh_YWb fWhWc[j[hi+ [nY[fj j^[ i^ehj,Y_hYk_j

Ykhh[dj (7iY)+ e\ _iej[njkh[Z cY,M_ iebWh Y[bb Wh[ bem[h j^Wd WY_Z,

j[njkh[Z WdZ IWJC,j[njkh[Z iebWh Y[bb- N^[ bem[h ef[d,Y_hYk_j

lebjW][ (?eY) _i Zk[ je _d^ece][d[eki f^eif^eheki YedY[djhWj_ed

ed feheki ijhkYjkh[ ikh\WY[+ m^_Y^ b[WZi je j^[ _dYh[Wi[ _d j^[

YWhh_[h h[YecX_dWj_ed T02U WdZ j^[h[Xo _dYh[Wi_d] j^[ b[WaW][

Ykhh[dj- N^_i \WYjeh _i Yb[Whbo i[[d _d j^[ ZWha Ykhh[djqlebjW][

(?DP) Y^WhWYj[h_ij_Y e\ cY,M_ iebWh Y[bb (A_]- 04)- N^[ bem[h tbb

\WYjeh _i Zk[ je feeh c[jWb Yel[hW][ Xo j^[ td][h WdZ XkiXWh

ijhkYjkh[ WdZ ceh[el[h _j _i l[ho Z_\tYkbj je fWii c[jWb fWhj_Yb[

j^hek]^ j^[ feh[i e\ bem[h Z_Wc[j[h- N^[ ^_]^[h lWbk[ e\ 7iY \eh

_iej[njkh[Z cY,M_ iebWh Y[bb _i Zk[ je _ji l[ho bem Wl[hW][

h[u[YjWdY[ lWbk[ (4-51%) W\j[h M_IU <L YeWj_d]- Heij e\ j^[

[b[Yjh_YWb fWhWc[j[hi e\ j^[ WY_Z,j[njkh[Z cY,M_ iebWh Y[bb Wh[

^_]^[h j^Wd j^Wj e\ _iej[njkh[Z WdZ IWJC,j[njkh[Z cY,M_

iebWh Y[bbi- Mkh\WY[ uWjd[ii ^[bfi je _cfhel[ tbb \WYjeh WdZ

ef[d,Y_hYk_j lebjW][ Zk[ je X[jj[h c[jWb Yel[hW][ e\ j^[ \hedj

c[jWb ]h_Z fWjj[hd_d] el[h j^[ feb_i^[Z ikh\WY[- <bie+ j^[ b[WaW][

Ykhh[dj _d j^[ WY_Z,j[njkh[Z Y[bb _i [l[d b[ii[h j^Wd IWJC,

j[njkh[Z Y[bbi- N^[ ^_]^[h lWbk[ e\ j^[ b[WaW][ Ykhh[dj e\ j^[

IWJC,j[njkh[Z Y[bb _i Zk[ je j^[ ij[fi WYheii j^[ ]hW_d

XekdZWh_[i- N^[ Yedl[hi_ed [\tY_[dYo e\ j^[ WY_Z,j[njkh[Z Y[bb _i

^_]^[h j^Wd j^[ h[ij e\ j^[ jme Y[bbi \WXh_YWj[Z m_j^ j^[ ej^[h jme

j[njkh_d] WffheWY^[i-

Dj _i eXi[hl[Z \hec A_]- 05 j^Wj j^[ if[YjhWb h[ifedi[ e\ WY_Z,

j[njkh[Z cY,M_ iebWh Y[bb _i X[jj[h+ _d YecfWh_ied je j^Wj e\ IWJC

j[njkh[Z WdZ _iej[njkh[Z cY,M_ iebWh Y[bbi- N^_i _i Zk[ je j^[

h[WiedWXb[ i^ehj,Y_hYk_j Ykhh[dj _d j^[ WY_Z,feb_i^[Z Y[bb- Dj YWd X[

YedYbkZ[Z j^Wj j^[ X[jj[h [b[Yjh_YWb Y^WhWYj[h_ij_Yi eXi[hl[Z _d j^[

WY_Z,j[njkh[Z cY,M_ iebWh Y[bbi Wh[ Zk[ je j^[ fhef[h [jY^_d] j^Wj

]_l[i kd_\ehc WdZ iceej^ j[njkh[ ikh\WY[ _dZ[f[dZ[dj e\ j^[

YhoijWbb_d[ eh_[djWj_edi- N^[ edbo fheXb[c eXi[hl[Z _d WY_Z

j[njkh_d] _i j^[ ][d[hWj_ed e\ \kc[i Zkh_d] l_]eheki [nej^[hc_Y

h[WYj_ed e\ j^[ WY_Z iebkj_ed- Mf[Y_Wb [jY^_d] XWj^ m_j^ Yeeb_d]

ioij[c WdZ m_j^ fhef[h [n^Wkij YekbZ iebl[ j^_i fheXb[c- N^ki+
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Table 2

K[h\ehcWdY[ fWhWc[j[hi e\ bWh][ Wh[W (014 cc ! 014 cc) cY,M_ iebWh Y[bbi

\WXh_YWj[Z kdZ[h Z_\\[h[dj ikh\WY[ [jY^_d] YedZ_j_edi

Mkh\WY[

YedZ_j_ed

?eY

(P)

7iY (<) ?c

(P)

7c (<) :c

(Q)

AA @\\ (%) ;i

(c O)

;i^

(O)

IWJC j[njkh_d]W /-5/7 3-46 /-385 3-08 1-/7 /-64 02-22 8 24-67

Diej[njkh_d]X /- 486 3-7/ /-38/ 3-07 1-/4 /-60 02-03 0/ 2/-62

<Y_Z j[njkh_d]Y /-50/ 3-83 /-4/6 3-5/ 1-22 /-66 03-83 7 23-8/

?eY—ef[d,Y_hYk_j lebjW][+ 7iY—i^ehj,Y_hYk_j Ykhh[dj+ ?c—lebjW][ Wj cWn_ckc

fem[h fe_dj+ 7c—Ykhh[dj Wj cWn_ckc fem[h fe_dj+ :c—cWn_ckc fem[h+ AA—tbb

\WYjeh+ @\\—[\tY_[dYo+ ;i—i[h_[i h[i_ijWdY[+ ;i^—i^kdj h[i_ijWdY[-
W IWJC YedY[djhWj_ed & 3/%-
X CA9CIJ29C1J & 039094-
Y CA9CIJ29>C2>JJC & 190494-
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Fig. 15. ?Wha Ykhh[djqlebjW][ (?DP) Y^WhWYj[h_ij_Y e\ cY,M_ iebWh Y[bb-
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cY,M_ iebWh Y[bbi-
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j^[ WY_Z j[njkh_d] Wff[Whi je X[ W X[jj[h YWdZ_ZWj[ je WYYecfb_i^

j^[ jWia e\ cY,M_ j[njkh_d] m_j^ ^_]^[h ef[d,Y_hYk_j lebjW][+

i^ehj,Y_hYk_j Ykhh[dj WdZ tbb \WYjeh j^Wd j^[ IWJC WdZ _iej[njkh,

_d] WffheWY^[i-

4. Conclusion

Q[ ^Wl[ _dl[ij_]Wj[Z j^[ j[njkh_d] e\ cY,M_ iebWh Y[bbi m_j^

iebkj_edi \hec j^[ jme Z_\\[h[dj h[]_edi e\ _ie[jY^ Ykhl[i e\

CAqCIJ2q>C2>JJC.C1J ioij[c WdZ m_j^ IWJC iebkj_ed e\ ^_]^

YedY[djhWj_ed- Heij e\ j^[ [b[Yjh_YWb fWhWc[j[hi e\ j^[ WY_Z,j[njkh[Z

(CA9CIJ29>C2>JJC & 190494) cY,M_ iebWh Y[bb Wh[ ^_]^[h j^Wd j^Wj

e\ _iej[njkh[Z (CA9CIJ29C1J & 039094) WdZ IWJC,j[njkh[Z cY,M_

iebWh Y[bbi- Mkh\WY[ uWjd[ii ^[bfi je _cfhel[ tbb \WYjeh WdZ ef[d,

Y_hYk_j lebjW][ Zk[ je X[jj[h c[jWb Yel[hW][ e\ j^[ \hedj c[jWb ]h_Z

fWjj[hd_d] el[h j^[ feb_i^[Z ikh\WY[ eXjW_d[Z Zk[ je WY_Z j[njkh_d]-

<bie+ j^[ b[WaW][ Ykhh[dj _d j^[ WY_Z,j[njkh[Z Y[bb _i [l[d b[ii[h j^Wd

IWJC,j[njkh[Z Y[bbi- L[fheZkY_X_b_jo e\ j^[ fheY[ii m_j^ j^[ WY_Z

j[njkh_d] WffheWY^ _i Wbie W l[ho i_]d_tYWdj WZlWdjW][- Q[ ^Wl[

ikYY[ii\kbbo \WXh_YWj[Z bWh][ Wh[W (014 cc! 014cc) cY,M_ iebWh

Y[bbi ki_d] mW\[hi j[njkh[Z m_j^ CA9CIJ29>C2>JJC & 190494 WY_Z

iebkj_ed _d W Yedl[dj_edWb _dZkijh_Wb iebWh Y[bb fheZkYj_ed b_d[ WdZ

WY^_[l[Z Wd [\tY_[dYo e\ "04%-

References

T0U <-H- E[\\[ho+ MebWh >[bbi9 <d DdjheZkYj_ed je >hoijWbb_d[ K^ejelebjW_Y
N[Y^debe]o+ Fbkm[h <YWZ[c_Y K^Xb_i^[h+ ?ehZh[Y^j+ 0886 (f- 026)-

T1U F- M^_hWiWmW+ C- QWjWdWX[+ R- DdecWjW+ F- Akak_+ F- JaWZW+ H- NWaWoWaW+ C-
QWjWdWX[+ _d9 KheY[[Z_d]i e\ j^[ 01j^ @khef[Wd K^ejelebjW_Y MebWh @d[h]o
>ed\[h[dY[+ <cij[hZWc+ 0883+ f-646-

T2U C- IWaWoW+ H- I_i^_ZW+ R- NWa[ZW+ M- Heh_kY^_+ N- Ned[]WmW+ N- HWY^_ZW+ N-

Ikde_+ Meb- @d[h]o HWj[h Meb- >[bbi 23 (0883) 658-
T3U H- NWaWoWcW+ C- RWcWi^_jW+ F- Akak_+ F- HWikh_+ F- M^_hWiWmW+ C- QWjWdWX[+

N[Y^- ?_][ij Ddj- KPM@>,4 (088/) 208-

T4U E- I_`i+ @- ?[c[icW[a[h+ E- Mpbk\Y_a+ E- KeehjcWdi+ G- Ah_iied+ F- ?[ >b[h[g+ H-
B^WddWc+ L- H[hj[di+ L- PWd Jl[hijhW[j[d+ _d9 KheY[[Z_d]i e\ j^[ A_hij QehbZ
>ed\[h[dY[ ed K^ejelebjW_Y @d[h]o >edl[hi_ed+ CWmW__+ 0883+ f- 07-

T5U N- MW_je^+ L- M^_ceaWmW+ R- CWoWi^_+ _d9 KheY[[Z_d]i e\ j^[ 11dZ D@@@
K^ejelebjW_Y Mf[Y_Wb_iji >ed\[h[dY[+ GWi P[]Wi+ 0880+ f- 0/15-

T6U B- FkcWhWl[bk+ H-H- <baW_i_+ <- =_jjWh+ ?- HWYZedWbZ+ E- S^We+ >khh- <ffb- K^oi-
3 (1//3) 0/7-

T7U B- <]eij_d[u_+ K- >^ekbWj+ C-A-Q- ?[aa[hi+ M- ?[ Qeb\+ B- =[WkYWhd[+ _d9
>ed\[h[dY[ L[YehZ e\ j^[ D@@@ K^ejelebjW_Y Mf[Y_Wb_iji >ed\[h[dY[+ 1//4+

f- 0038-
T8U Q- ?_cWii_+ H- =ekWvwY^W+ C- Iekh_+ H-A- =ek`c_b+ M- =[d IWihWbbW^+ =- =[iiWvwi+

IkYb- Ddijhkc- H[j^eZi—K^oi- L[i- = 142 (1//5) 15/-

T0/U @- >^WcXed+ @- Abeh[dj_d+ N- NehY^odiaW{ + E- BedpW{ b[p,C[hdW{dZ[p+ R- PeheX_[l+
H_Yhe[b[Yjhed- E- 25 (1//4) 403-

T00U Fokd]^W[ F_c+ Mkh[i^ FkcWh ?^kd][b+ OjfWb BWd]efWZ^oWo+ Ekdik Ree+ >^e_
Qed M[ea+ Ekdi_d R_+ N^_d Meb_Z A_bci 400q401 (1//5) 117-

T01U MWdje HWhj_dkpp_+ DiWX[bb[ K[{ h_Y^WkZ+ AhWdY-e_i QWhY^eb+ Meb- @d[h]o HWj[h-
Meb- >[bbi 7/ (1//2) 232-

T02U F- Bh_]ehWi+ P- EWikj_i+ P- KWY![XkjWi+ E- MWXWjW_joj[" + D- M!_ca_[d[" + <ffb- Mkh\- MY_-

055 (1///) 421-

ARTICLE IN PRESS

8& 8HK DQ @J& ' <MJ@O 5LDOFV 9@QDOH@JP ! <MJ@O 3DJJP 0* "*((/# 0-(X0-/857

SEG Solar, EX1024, Page 9


