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Ymtxj�| mt�jslflji�ns�| fwkfwj�mf{j �yt�gj �wjqjfxji�kwtr�tymjw�fhyn{nynjx�gjhfzxj�ymjnw�

otg�-2",-'.� mfx�ymj� lwjfyjxy�nrutwyfshj3�Fx�xmtjrfpjwx�hfssty� it� kfwrjwxØ�otg� kwtr� ymj�

{nj| utnsy�tk�ymjnw�sfyzwfq�inxutxnyntsx�fsi�jkknhnjsh~1�lzfwinfsx�hfssty�it�tymjw�otgx1�jnymjw3�
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fx�xtrjymnsl�ymfy�tymjw�hwfkyxrjs�xmtzqi�mf{j1�| mnqj�fwyÔ | mnhm�rzxy�gj �ujwhjn{ji�ns�ymj�

uwjhnxj�xjsxjÔnx�sfrji�fx�f�wjvznwjrjsy3�Xnshj�Xthwfyjx�itjx�sty�j}uqfns�ny�mjwj1�| j �fwj�kfhji�
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ymj�lzfwinfsx�nx�wjvznwji�yt�mf{j�xujhnfq�fyyjsynts�ufni�yt�fsi�yt�gj �yfpjs�hfwj�tk3�T sj�tk�ymj�

ijhnxn{j�jqjrjsyx�ymfy�htsyfns�ymj �htsyjsy�tk�ymnx�hfwj�nx1�fx�Xthwfyjx�fiix1�Õxznyfgqj�sfyzwfq�

inxutxnynts3Ö�S t| �ymj�lwf{ny~ �tk�ymjnw�nsvznw~ �xmnkyx�yt�ymj�xznyfgqj �Õsfyzwfq�inxutxnynts�-R@)&..Ö�

tk�ymj�lzfwinfsx3��



VX
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lzfwinsl�tk�ymj�utqnxÖ�-8<9j.3�� kyjw�ymj�j}uqfsfynts�tk�| fwx�fsi�ymj�nsywtizhynts�tk�lzfwinfsx1�

ymj�jxyfgqnxmrjsy�tk�ymj�utqnx�ns�xujjhm�nx�xzxujsiji�fsi�ymjnw�nsvznw~ �xyfwyx�yt�kthzx�ts�ymj�

hmfwfhyjw�tk�lzfwinfsx3�Ny�nx�knwxy�ns�ymj �rniiqj�tk�ymj �ktzwym�gttp�ymfy�Xthwfyjx�htrjx�gfhp�yt�
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inxhzxxnts�tk�ymj �utqnx2ns2xujjhm�jxyfgqnxmrjsy�fkyjw�rt{nsl�ts�yt�f�kzwymjw�ns{jxynlfynts�tk�

ozxynhj�g~ �jsqfwlnsl�fsi�x| jqqnsl�ymj�mjfqym~ �utqnx3��

� Ymnx�uwtgqjr�| nqq�sty�gj �inkknhzqy�fs~rtwj1�fx�xtts�fx�| j �htsxnijw�XthwfyjxØ�ktwrzqfynts�

tk�nsozxynhj�ns�ymj �utqnx3�M j �xf~x1�Õrjiiqnsl�frtsl�ymj �hqfxxjx�-!-*3!"(,Õ-)@'7.1�tk�| mnhm�
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ktw�ymj�utqnxÖ�-989h.3�Ymwjj �hqfxxjx�nshqzij�ymj�lzfwinfsx�| mt�wzqj �ymj�utqnx1�ymj�fz}nqnfwnjx�tk�

ymj� lzfwinfsx� | mt� fwj� fqxt� hfqqji� xtqinjwx� fsi� ymj � tymjw� rjrgjwx1�xzhm� fx� kfwrjwx� fsi�

xmtjrfpjwx3�Ymnx�ijknsnynts�tk�nsozxynhj�tk�utqnxÔ uwjhnxjq~1�Õymj�lwjfyjxy�mfwrÖ�ktw�ymj �utqnxÔ

nruqnjx�f�xzwuwnxnsl�wtty�tk�nsozxynhj�ns�ymj �utqnx3�Xnshj�ymj�lzfwinfs�nshqzinsl��ymj�wzqnsl�hqfxx�

fsi�nyx�fz}nqnfw~ �hqfxx�fuujfwx�tsq~ �ns�ymj �qz}zwntzx�utqnx1�ÕrjiiqnslÖ�fsi�Õj}hmfsljÖ�| nym�

fstymjw�hqfxx�hfs�thhzw�fqxt�tsq~ �ns�ymj�qz}zwntzx�utqnx3�Ymj �j}nxyjshj �tk�ymj �lzfwinfs�hqfxx�nx1�

ns�wjfqny~1�ymj�wtty�tk�nsozxynhj�ns�ymj�utqnx1�fqymtzlm�ymj�wtqj �tk�ymj �lzfwinfs�nx1�| mjymjw�ny�nx�xjy�

ns�ymj�utqnx�fx�f�otg�tw�ny�nx�| nymns�tsjxjqk1�yt�Õpjju�lzfwi�t{jw�ujtuqj� g̀jhfzxj�ymj�lzfwinfs�nxb�

fkwfni�ymfy�ns�itnsl�nsozxynhj�mj �| tzqi�i| jqq�| nym�ymj�lwjfyjxy�j{nqÖ�-8;<f.�M t| j{jw1�ymnx�kfhy�

hfs�gj �xjjs�fx�f�mnsy�yt�| mfy�ozxynhj�nx1�gjhfzxj�nsozxynhj�j}nxyx�fq| f~x�fx�ymj �tuutxnyj�tk�ozxynhj?�

nsozxynhj�hfs�j}nxy�tsq~ �| mjs�ozxynhj�nx�ktzsi3�M jshj1�nsozxynhj�nx�ijknsji�fx�ymj�tuutxnyj�yt�ymj�

ozxynhj�ymfy�jfhm�tsj�itjx�tsjØx�otg�| nymtzy�rjiiqnsl�stw�j}hmfslnsl�| nym�tsj�fstymjw3�Ns�ymnx�

xjsxj1�ymj �utqnx�| mnhm�Lqfzhts�hfqqx�Õymj �utqnx�tk�unlxÖ�nx�xzwjq~ �Õmjfqym~Ö�fsi�Õywzj1Ö�gzy�sty�

f�ÕozxyÖ�utqnx3�Ozxy�fx�nsozxynhj�hfs�gj �ktzsi�tsq~ �ns�ymj �qz}zwntzx�utqnx1�fqxt�ozxynhj�hfs�gj �ktzsi�

tsq~ �ns�ymj � qz}zwntzx�utqnx3�Ymj� vzjxynts�nx1�ymjs1� mt| � tsj� hfs�wjrfpj� ymnx� Õqz}zwntzx1Ö�

Õx| tqqjs�fsi�nskqfrjiÖ�utqnx�nsyt�ymj�ozxy�utqnx1�nk�ymjwj �nx�st�hmtnhj�yt�gjhtrj�ymj �mjfqym~ �

utqnx3�Gjhfzxj�ymjwj�nx�sjnymjw�ozxynhj�stw�nsozxynhj�ns�ymj�mjfqym~ �utqnx1�ymj �mjfqym~ �utqnx�qfhpx�

ymj�htshjuy�Õozxy4zsozxyÖ�nyxjqk3�Ymj�wjhtsxywzhynts�tk�ymj�qz}zwntzx�utqnx�nx�hfqqji�Õuzwnknhfynts�
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Xthwfyjx�fsi�mnx�nsyjwqthzytwx�sjhjxxfwnq~ �yt�fs� j}frnsfynts�tk�ymj �lzfwinfsx�tk�ymj�utqnx1�
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jxujhnfqq~ �kwtr�ymj �ujwxujhyn{j�tk�ymjnw�sfyzwfq�inxutxnynts�fsi�ymj�jizhfyntsfq�uwtlwfr�ktw�

ymjr3�Ymjxj� y| t�xzgojhyx�xmfqq� gj � j}frnsji�ns�ijyfnq�ns�ymj� ktqqt| nsl�hmfuyjwx1� gzy�ny�nx�

sjhjxxfw~ �ktw�st| �yt�zsijwxyfsi�ymj�wjfxts�| m~ �Xthwfyjx�uf~x�fyyjsynts�yt�ymjxj�utnsyx�ktw�ymj�

xfpj�tk�xjfwhmnsl�ktw�ozxynhj�fsi�nsozxynhj�ns�ymj �qz}zwntzx�utqnx3��

� Ymj � ijxhwnuyntsx�tk�ymj� qz}zwntzx�utqnx�g~ � Xthwfyjx�fqwjfi~ �htsyfns�rfs~ � sjlfyn{j�

nrfljx@�ymj~ �fwj�tgxjw{fgqj�jxujhnfqq~ �ns�ymj�uwjxjsyfynts�tk�ymj�kjfyzwj�ymfy�ujtuqj�ymjwj �mf{j?�

lwjjinsjxx3�Ymj�qz}zwntzx�utqnx�jsyfnqx�xtrj�xjjix�tw�twnlnsx�tk�nsozxynhj�kwtr�nyx�{jw~ �gjlnssnsl�

fsi�ny�nx�zsf{tnifgqj�ymfy�ymnx�utqnx�ns{tq{jx�ymjxj�xjjix3�Ymj�yfxp�tk�Xthwfyjx�nx�sty�tsq~ �yt�

nqqzxywfyj�mt| �ymj�qz}zwntzx�utqnx�htrjx�nsyt�gjnsl1�gzy�fqxt�yt�wjrt{j �ymj�jqjrjsyx�ymfy�rfpj�

ymj�utqnx�zsozxy�xt�ymfy�ymj�uzwnknhfynts�tk�ymj�qz}zwntzx�utqnx�xzhhjjix3�Ktw1�g~ �| mnhm�rjfsx�

hfs�ymj �qz}zwntzx�utqnx�uzwnknjiD�Ny�nx1�fhhtwinsl�yt�Xthwfyjx1�ymwtzlm�jizhfynts3�Fkyjw�inxhzxxnsl�

ymj�htsyjsy�tk�utjyw~ �fsi�nyx�rzxnhfq�jqjrjsyx�-� �� � �� ±.1�Xthwfyjx�hqfnrx�fx�ktqqt| x?�ÕFsi�g~ �

ymj�itl1�`Í b�zsf| fwjx�| j �mf{j�flfns�uzwnknji�-J&(4(8(D"-'$%..�ymj �utqnx�ymfy�| mnqj �flt�| j �

xfni� | fx�qz}zwntzxÖ�-8>>j.3� Xthwfyjx�mfx� ÕuzwnknjiÖ�ymj� qz}zwntzx�utqnx�g~ �inxhzxxnsl�fsi�

nsxynyzynsl�ymj �jizhfyntsfq�uwtlwfr�wjqfyji�yt�� �� � �� ±3�Ns�tymjw�| twix1�ymj�jxyfgqnxmrjsy�tk�ymj�

jizhfyntsfq�uwtlwfr�ns�ymj�qz}zwntzx�utqnx�hfs�gj �zsijwxytti�fx�wjrt{fq�tk�ymj�xjjix�ymfy�hfzxj�

nsozxynhj3� \ mfy� Xthwfyjx�hfqqx� Õuzwnk~Ö�nx�sty�htwwjhynsl�zsozxy� jqjrjsyx@� mj � itjx� sty� uzy�

xtrjymnsl�wnlmy�ymfy� mfx�fqwjfi~ � fuujfwji�zsozxy3� \ mfy� mj �nx�itnsl�ns�ymj � uwthjxx�tk�ymj�

uzwnknhfynts�nx�yt�zuwtty�ymnslx�ymfy�xmfqq�gjhtrj �ymj �rtyn{fynts�tk�nsozxynhj1�n3j31�j}hmfslnsl�

frtsl�ymwjj �hqfxxjx3�ÕUzwnk~Ö�mjwj �itjx�sty�rjfs�wzxmnsl�tzy�j{jw~ymnsl�ns�ymj�qz}zwntzx�utqnx�

xt�ymfy�tsj�hfs�fhvznwj�ymj�mjfqym~ �utqnx3�Wfymjw1�Xthwfyjx�ywnjx�yt�uqzhp�ymj �xjjix�tk�nsozxynhj1�

sfrjq~ �xtrjymnsl�ymfy�nx�sty�~ jy�nsozxynhj�gzy�| nqq�mnlmq~ �uwtgfgq~ �gjhtrj �nsozxynhj�ns�ymj�

kzyzwj3�Fhhtwinsl� yt� XthwfyjxØ� tgxjw{fynts1� rtxy� xjjix� tk� nsozxynhj� hfs� gj � ktzsi� ns� ymj�

jizhfynts1�jxujhnfqq~ �ymfy�zxnsl�� �� � �� ±3�

� Ymnx�utnsy�mfx�gj js�fqwjfi~ �fqqziji�yt1�| mjs�Xthwfyjx�lf{j �ymj�sfrjx�tk�ujtuqj�| mt�

fuujfw�knwxy�ns�ymj �qz}zwntzx�utqnx3�W jhfqq�Yfgqj�6�| mjwj �y| t�hfyjltwnjx�tk�ujtuqj�ns�ymj �qz}zwntzx�
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utqnx�fwj�ijxhwngji3�Ujtuqj�ns�hfyjltw~ �N�uwtizhj�xtrjymnsl�| mnhm�mf{j �inwjhy�htssjhynts�yt�

ymj�sjhjxxnynjx1�| mnqj�ymtxj�ns�hfyjltw~ �NN�uwtizhj�xtrjymnsl�ymfy�itjx�sty�j}nxy�ns�ymj�mjfqym~ �

utqnx�fy�fqq3�J izhfynts�fsi�nrnyfyntsÔny�hfssty�gj �zsijwxytti�xjufwfyjq~ �kwtr�ymj �htshjuy�tk�

� �� � �� ±Ô gjqtsl�yt�ymj�uwtizhy�tk�ymtxj�ns�hfyjltw~ �NN3�Ns�ymnx�| f~1�Xthwfyjx�mfsiqjx�jizhfynts�

fsi�nrnyfynts�fx�f�hqzj�yt�ymj�nsvznw~ �tk�ozxynhj�ns�utqjnx�tw�ymj �ozxy�utqnx3�\ mjs�ymj�wttyx�tk�

nsozxynhj�ns�jizhfynts�fsi�nrnyfynts�fwj�fgqj �yt�gj �wjrt{ji1�ymj �utqnx�| nqq�gjhtrj�ozxy1�| mnqj �ny�

nx�hmfwfhyjwn�ji�fx�Õqz}zwntzx3Ö��

93�Xzrrfw~�

Ymnx�hmfuyjw�fyyjruyji�yt�knsi�tzy�mt| �UqfytØx�utqnynhfq�umnqtxtum~ �gjlnsx1�tw1�ktwrzqfyji�rtwj�

uwjhnxjq~1�mt| �ymj �utqnynhfq�inrjsxnts�jrjwljx�ns�ymj�q����� ��1�| mnhm�gjlnsx�| nym�f�uwn{fyj�

infqtlzj�fgtzy�ozxynhj�ns�ymj�nsin{nizfq�ijxunyj�nyx�ynyqj3�J {js�ymtzlm�| j �xmfwj �ymj�zsijwxyfsinsl�

ymfy�UqfytØx�q����� �� �nx�tsj�tk�ymj �rfxyjwunjhjx�ns�ymj�knjqi�tk�utqnynhfq�umnqtxtum~ �tw�utqnynhfq�

ymtzlmy1�ny�nx�| twym| mnqj�yt�fiiwjxx�ymnx�vzjxynts3�Ktw�ymj�vzjxynts�tk�Õymj�utqnynhfqÖ�ns�UqfytØx�

umnqtxtum~ �rfpjx�zx�htsxnijw�tw�wjhtsxnijw�ymj�gtwijw�tk�ymj�utqnynhfq�fsi�ymj�sts2utqnynhfq3�

Ymj�kfhy�ymfy�ymj�nsvznw~ �nsyt�ymj �utqnynhfq�inrjsxnts�xjw{jx�knwxyq~ �fx�fs�fz}nqnfw~ �rjfsx�yt�

tgxjw{j�ymj�nsin{nizfq�xtzq�xmt| x�zx�ymj�hqtxj�wjqfynts�gjy| jjs�f�utqnx�fsi�fs�nsin{nizfq�xtzq3�

\ j �hfssty�inxhzxx�ymj �utqnynhfq�| nymtzy�htshjwsnsl�ymj�ux~hmnh�inrjsxnts�tk�ymj�rjrgjwx�tk�

ymj�utqnx3�

Ns�twijw�yt�fiiwjxx�ymnx�vzjxynts1�N�yttp�zu�knwxyq~ �ymj �fsfqtl~ �gjy| jjs�xtzq�fsi�utqnx1�

| mnhm�nx�stwrfqq~ �wjhtlsn�ji�fx�ymj�xyfwynsl�utnsy�tk�ymj�tgxjw{fynts�ts�ymj �utqnynhfq�ns�ymj�

q����� ��1�htrufwnsl�ymj�xnrnqfw�fsfqtl~ �ktzsi�ns�ymj �o�� ��3�Ymnx�hmfuyjw�wj{jfqji�ymfy�ymj�

fsfqtl~ �gjy| jjs�xtzq�fsi�utqnx�nx1�htsywfw~ �yt�nyx�fuujfwfshj1�sty�ymj�xyfwynsl�utnsy�tw�ymj�knwxy�

nsywtizhynts�tk�ymj�utqnynhfq�inrjsxnts�ns�ymj �q����� ��3�Ymnx�fsfqtl~ �nx�ymj�htsxjvzjshj �tk�ymj�

inxhzxxnts�ymfy�ktqqt| x�kwtr�ymj �ktwjltnsl�inxhzxxnts�ts�ozxynhj�fsi�f�ozxy�rfs3�Ymj�fsfq~xnx�ns�

ymj�Xjhynts�7�xmt| ji�ymfy�ymj �inxhzxxnts�ts�ozxynhj�ns�ymj �nsin{nizfq�mfx�fqwjfi~ �nshqziji�ymj�
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utqnynhfq� inrjsxnts3� Ymj � inxhtzwxj� knwxyq~ � ij{jqtuji� gjy| j js� Xthwfyjx� fsi� Hjumfqzx1�

Utqjrfwhmzx�fsi�Ymwfx~rfhmzx�ns�Gttp�6�htshjwsx�fqrtxy�j}hqzxn{jq~ �ymj �nsin{nizfq�qnkj1�

gjhfzxj�ymj�knwxy�vzjxynts�fuujfwji�ns�ymj �infqtlzj�nx�| mjymjw�f�ozxy�rfs�nx�fgqj�yt�wjhjn{j�f�

xznyfgqj�wj| fwi�ktw�f�ozxy�qnkj3�Ns�twijw�yt�ijjujs�ymnx�ymjrj1�mt| j{jw1�ny�xmtzqi�gj �vzjxyntsji�

mt| �ymj �nsin{nizfq�fhvznwjx�ymj�{nj| �ts�ozxynhj�| mnhm�nx�rtwj�tw�qjxx�htsxjsyji�frtsl�ujtuqj�

ns�ymj�utqnx3�Ymj �hnyfyntsx�g~ �Lqfzhts�fsi�Fijnrfsyzx�kwtr�xtrj�utjynhfq�| twpx�nsinhfyj�ymfy�

tsj�fhvznwjx�ymj�{nj| -x.�ts�ozxynhj�kwtr�utjyw~ �yt�| mnhm�ymj~ �lwt| �fhhzxytrji1�gjhfzxj�ymj~ �

mf{j �mjfwi�ymjr�ytqi�g~ �ymjnw�kfymjwx�fsi�hfwjwx�xnshj�ymjnw�hmnqimtti3�Kfymjwx�fsi�hfwjwx�zxj�

utjyw~ �fx�ymj�jymnhfq�j}fruqjx�fsi�rtijqx�ktw�ozxy�ujwxtsx�fsi1�fx�f�wjxzqy1�hmnqiwjs�qjfws�| m~ �

ozxynhj�nx�uwfnxji@�f�ozxy�ujwxts�wjhjn{jx�wj| fwix�fsi�mfuunsjxx3�Ymj �| twpx�tk�ymj �lwjfy�utjyx1�

M trjw�fsi�M jxnti1�mf{j�fs�jxujhnfqq~ �lwjfy�nskqzjshj1�gjhfzxj�ymj~ �mf{j �gjjs�pst| s�yt�fqrtxy�

fqq�tk�ymj�fshnjsy�Lwjjpx3�Kfymjwx�fsi�hfwjwx�yjqq�xytwnjx�tk�ymjxj�utjyx�yt�hmnqiwjs1�xtrjynrjx�

ozxy�ktw�kzs1�gzy�xtrjynrjx�ns�twijw�yt�nsxynqq�htzwflj�tw�ozxynhj�ns�hmnqiwjs3�Ns�ymj �rtrjsy�| mjs�

ymj�hfwjwx�yjqq�ymj� uwj{fnqji�xytwnjx�yt�ymj�hfwji1�ymj� uwn{fyj�infqtlzj� gjy| jjs� kfymjwx�fsi�

hmnqiwjs�gjhtrjx�utqnynhfq1�j{js�nk�ny�nx�ytqi�| nymns�f�mtzxj3�Ny�nx�ktw�ymnx�wjfxts�ymfy�ymnx�hmfuyjw�

xf| �ymj�wjkjwjshj �yt�ymj �utjynhfq�| twpx�g~ �Fijnrfsyzx�fx�ymj�gjlnssnsl�tk�Õymj�utqnynhfqÖ�ns�ymj�

q����� ��3�

� Ymj �xjhtsi�ufwy�tk�ymnx�hmfuyjw�j}frnsji�mt| �Xthwfyjx�fsi�mnx�nsyjwqthzytwx�jxyfgqnxm�f�

utqnx�g~ �xujjhm�fsi�| mjwj�ymj~ �knsi�ymj�ljwrnsfynts�tk�ozxynhj�fsi�nsozxynhj�ns�ymj�utqnx3�Ymnx�

j}frnsfynts�qjfi�zx�yt�ymj �htshqzxnts�ymfy�ymj �uwnrnyn{j�utqnx�nx�sty�fs�nijfq�utqnx�fy�fqq1�fqymtzlm�

ny�nx�hfqqji�Õywzj�fsi�mjfqym~3Ö�Ymj� knwxyq~ � jrjwlnsl�utqnx�nx�sfrji�Õymj�utqnx�tk�unlxÖ�g~ �

Lqfzhts3�\ mnqj�ny�nx�ijxhwngji�fx�f�mjfqym~ �tsj1�ymjwj �nx�sjnymjw�nsozxynhj�stw�ozxynhj3�Ymjwjktwj1�

Xthwfyjx�mfx�yt�jxyfgqnxm�tsj�rtwj �utqnx�ktw�ymj�xfpj�tk�xjjnsl�mt| �ozxynhj�fsi�nsozxynhj�htrj�

nsyt�gjnsl�ns�ymj�utqnx3�Ymj �xjhtsiq~ �jrjwlnsl�utqnx�nx�hfqqji�Õymj�x| tqqjs�fsi�nskqfrji�utqnx1Ö�

ymfy�nx1�ymj �qz}zwntzx�utqnx3�Ymj �rjrgjwx�tk�ymnx�utqnx�hfs�gj �xtwyji�nsyt�y| t�hfyjltwnjx1�fx�nx�

xmt| s�ns�Yfgqj�63�Ymtxj�ns�hfyjltw~ �N�fwj �jslflji�ns�ymj�otgx�uwt{ninsl�xtrjymnsl�wjqfynsl�yt�
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ymj�uwtizhyx�ymfy�fwj�htsxzrji�fqxt�ns�ymj�mjfqym~ �utqnx3�Ns�hfyjltw~ �NN1�ymjwj�fwj �y| t�pnsix�tk�

ujtuqj�| mt�fwj�jslflji�ns�ymj�otgx�uwt{ninsl�xtrjymnsl�ymfy�itjx�sty�j}nxy�ns�ymj �mjfqym~ �utqnx�

gzy�nx�sj| q~ �fiiji�ns�ymnx�utqnx?�tsj �nx�nrnyfytwx�jslflji�ns�nrnyfynts�nshqzinsl�utjyw~ �fsi�ymj�

tymjw�nx�jizhfytwx3�Nk�| j �htsxnijw�ymj�kfhy�ymfy�ymjwj �fwj�sjnymjw�ozxynhj�stw�nsozxynhj�ns�ymj �mjfqym~ �

utqnx1�ujtuqj �ns�hfyjltw~ �NN�fsi�ymjnw�uwtizhy�hfs�gj �zsijwxytti�yt�htsyfns�ymj�ljwrnsfynts�tk�

ozxynhj�fsi�nsozxynhj3�Ymzx1�ny�nx�nsj{nyfgqj �yt�xhwzynsn�j�fsi�htsywtq�nrnyfytwx�fsi�jizhfytwx�ns�

twijw�yt�Õuzwnk~Ö�ymj�qz}zwntzx�utqnx3�Ymnx�utnsy�nx�fqxt�wjqfyji�yt�ymj�lzfwinfsx1�| mt�it�sty�j}nxy�

ns�ymj �mjfqym~ �utqnx�jnymjw3�Ymj �x| jqqnsl�fsi�lwjji~ �kjfyzwj�tk�ymj �qz}zwntzx�utqnx�hfzxjx�| fwx3�

T wnlnsfqq~ �ns�twijw�yt�| flj�| fwx�fsi�knlmy�flfnsxy�jsjrnjx�| jqq1�ny�wjvznwjx�ymj�hqfxx�xujhnfqn�ji�

ns�knlmynsl?�ymj�hqfxx�tk�lzfwinfsx3�M t| j{jw1�ymj�lzfwinfsx�fqxt�mf{j �ymj�wtqj�tk�lt{jwsnsl�ymj�

jsynwj� utqnx3� Ymj� wtqj� tk� ymj � lzfwinfsx� fsi� ymj � htrgnsfynts� tk� jizhfynts� fsi� nrnyfynts�

-jxujhnfqq~ �� �� � �� ±.�hts{jwljx�fy�ymj�knwxy�xyflj�tk�ymj�nijfq�jizhfynts�uwtlwfr�tk�ymj�qz}zwntzx�

utqnx3�Ymzx1� | j � st| � mf{j�ymwjj � jqjrjsyx�tk�ymj�nijfq�utqnx?�ymj�lzfwinfsx1� jizhfynts� fsi�

� �� � �� ±3�Nk�hmnqiwjs�fwj �wnlmyq~ �wfnxji�fsi�jizhfyji�ymwtzlm�� �� � �� ±1�xtrj�tk�ymjr�| nqq�gjhtrj�

lzfwinfsx�| mt�fwj�fgqj�yt�wzqj �ymj�jsynwj�utqnx�ns�fs�fuuwtuwnfyj�| f~3�Nk�ymj�utqnx�mfx�wnlmy�

lzfwinfsx�ns�ymj�kzyzwj1�ny�| nqq�sty�wjujfyjiq~ �ijrfsi�Õuzwnknhfynts3Ö�Ns�ymnx�| f~1�jizhfynts�fsi�

� �� � �� ±1�tw1�rtwj�htshwjyjq~1� jizhfynts�ymwtzlm� � �� � �� ±� fuujfw�fx�ymj�hjsywfq�htshjws�tk�

UqfytØx�utqnynhfq�umnqtxtum~3�
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Fx�ymj �j}frnsfyntsx�ns�ymj�uwj{ntzx�hmfuyjw�xmt| ji1�ymj �wttyx�tk�nsozxynhj�ns�ymj�utqnx�j}nxy�ns�

ymj�ujtuqj �fsi�ymj �uwtizhyntsx�ymfy�it�sty�j}nxy�ns�ymj�knwxy�mjfqym~ �utqnx@�ymj~ �fwj�lzfwinfsx1�

jizhfynts�fsi�nrnyfynts1�jxujhnfqq~ �� �� � �� ±3�Ns�ymj�| twix�tk�Xthwfyjx1�ymj �wnlmy�jxyfgqnxmrjsy�

tk�jizhfynts�ymwtzlm�� �� � �� ±�ktw�hmnqiwjs1�| mnhm�sjhjxxfwnq~ �nshqzij�kzyzwj�lzfwinfsx1�nx�ymj�

uzwnknhfynts�tk�ymj �qz}zwntzx�utqnx3�Ozxynhj�ns�utqjnx�nx�j}ujhyji�yt�gj �ktzsi�ns�ymj�uzwnknji�

qz}zwntzx�utqnx3�

� Gjktwj�ns{jxynlfynsl�ymj�htsyjsy�tk� jizhfynts�ymwtzlm�nrnyfynts�ns�Hmfuyjw� NNN1�ymnx�

hmfuyjw�htshjsywfyjx�ts�ymj�nsvznw~ �nsyt�ymj �uwjufwfytw~ �htsinyntsx�tk�jizhfynts?�ymfy�nx1�mzrfs�

sfyzwj�fx�ymj�tgojhy�tk�jizhfynts1�fsi�ymj�js{nwtsrjsy�zsijw�| mnhm�hmnqiwjs�xmtzqi�gj �jizhfyji3�

Fhyzfqq~1�Uqfyt�wjkjwx�yt�ymjxj�y| t�utnsyx�� ��� � �inxhzxxnsl�ymj �htsyjsy�tk�jizhfynts3�Ymj�twijw�

tk�ymj � j}frnsfyntsx�ns�ymnx�ufujw�nx1�ymjwjktwj1�tuutxnyj�yt�ymfy�ns�ymj �q����� �� �nyxjqk3�Ymnx�

wjqthfynts�tk�ymj�inxhzxxnts�fnrx�fy�hqjfwq~ �ijrtsxywfynsl�ymj�wjfxts� | m~ �zugwnslnsl�fsi�

jizhfynts�ymwtzlm�� �� � �� ±�nx�xjy�ts�ymj�{jw~ �knwxy�xyflj�tk�ymj�ujifltlnh�uwtlwfr�ns�ymj�ozxy�

utqnx3�Fx�ymnx�hmfuyjw�xmfqq�uwt{j1�zugwnslnsl�fsi�jizhfynts�ymwtzlm�� �� � �� ±�nx�inwjhyji�sty�

tsq~ �yt| fwi�ymj�hmnqiwjs�| mt�fwj�yt�gjhtrj �lzfwinfsx�tk�ymj �utqnx3�Ny�nx�utyjsynfqq~ �tujs�yt�fqq�

hmnqiwjs� qn{nsl�ns� ymj� utqnx3� M t| j{jw1� gjhfzxj� Xthwfyjx� twnlnsfqq~ � fyyjruyx� yt� ijknsj� ymj�

ujifltlnh�uwtlwfr�tsq~ �ktw�lzfwinfsx1�jizhfynts�ymwtzlm�� �� � �� ±�fx�nyx�knwxy�xyju�yjsix�yt�gj �

nsyjwuwjyji� fqxt� fx� f� uwtlwfr� tsq~ � ktw� lzfwinfsx3� Ny� xjjrx� zxjkzq� yt� wjrt{j � ymnx�

rnxzsijwxyfsinsl�gjktwj�ymj�tgxjw{fynts�ts�ymj �htsyjsy�tk�jizhfynts1�xt�ymfy�wjfijwx�| tzqi�gj �
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fgqj � yt� wjfi� ymj� knwxy� xyflj� tk� UqfytØx� jizhfyntsfq� uwtlwfr� ns� f� inkkjwjsy� | f~ � kwtr� ymj�

nsyjwuwjyfynts�ymfy�ny�nx�ymj�jizhfyntsfq�uwtlwfr�tsq~ �ktw�lzfwinfsx3��

Ymnx�hmfuyjw�ijfqx�| nym�y| t�ymjrjx?�htsinynt�mzrfsf�fsi�js{nwtsrjsy�tk�jizhfynts3�

Fqymtzlm�ymjxj�fwj�inkkjwjsy�ymjrjx�fsi�N�inxhzxx�ymjr�xjufwfyjq~ �ns�inkkjwjsy�xjhyntsx1�ymj~ �fwj�

hqtxjq~ �nsyjwhtssjhyji�yt�tsj�fstymjw3�Ymj �ltfq�tk�ymnx�hmfuyjw�fx�f�| mtqj �nx�yt�nqqzrnsfyj�UqfytØx�

{nj| �ts�mzrfs�gjnsl1�jxujhnfqq~ �hmnqiwjs�| mt�fwj �yt�gj �jizhfyji3�Ymj �vzjxynts�ymfy�| nqq�gj �

fiiwjxxji�ns�ymnx�hmfuyjw�hfs�gj �ktwrzqfyji�fx�ktqqt| x?�\ mt�fwj�ymj�hmnqiwjs�ymfy�fwj�yt�gj �

szwyzwji�fsi�jizhfyji1�fsi�| mfy�pnsi�tk�uqfhj �nx�ny�| mjwj �ymj~ �fwj �jizhfyjiD�J izhfynts�ijknsji�

g~ �Xthwfyjx�ns�ymj�q����� �� �uqf~x�ymj�wtqj�tk�jizhfynsl�hmnqiwjs�yt�gjhtrj�mzrfs�gjnslx�gjktwj�

gjhtrnsl�rjrgjwx�tk�ymj �utqnx1�gjhfzxj�ymj~ �it�sty�mf{j�fs~ �inkkjwjshj�kwtr�gjfxyx3�Ns�ymnx�

| f~1�ymj�vzjxynts�fgt{j�nshqzijx�sjhjxxfwnq~ �ymj�rtwj �ljsjwfq�vzjxynts�tk� | mt�fwj�mzrfs�

gjnslx3�Ymnx�nx�ymj �vzjxynts�tk�htsinynt�mzrfsf3�

� Ymj �htshjuy�Õhtsinynt�mzrfsf1Ö�| mtxj�J slqnxm�ywfsxqfynts�Õmzrfs�htsinyntsÖ�gjhfrj�

kfrtzx�g~ �ymj �| twp�tk�M fssfm�Fwjsiy1
XQ
�nx�tgxjw{fgqj �kwtr1�fy�qjfxy1�ymwjj �ujwxujhyn{jx1�rtwj�

uwjhnxjq~1� ymwjj � inkkjwjsy� inhmtytrnjx1� ns� ymj� fshnjsy� Lwjjp� | twqi� -ymj� xj{jsym� yt� ktzwym�

hjsyzwnjx�G3H3J 3.3
XR
�Knwxy1�ymj�wjqfyntsxmnu�gjy| jjs�mzrfsx�fsi�ltix@�ns�ymnx�ujwxujhyn{j1�ymj�

htsinynt� mzrfsf� kzshyntsx�fx�ymj� qnsj�inkkjwjsynfynsl�mzrfsx� kwtr�ltix3�Ymj� wjqfyntsxmnu�

gjy| j js�ltix�fsi�mzrfsx�ns�ymj�Lwjjp�r~ymtqtl~ �nx�vznyj�inkkjwjsy�kwtr1�ktw�j}fruqj1�ymfy�ns�

ymj�Hmwnxynfsny~3�Xnshj�ltix�nsyjw{jsj �ns�mzrfs�qn{jx�htsxyfsyq~1�tsj �sj jix�ymj�hqjfw�gtzsifw~ �

gjy| j js�ltix�fsi�mzrfsx3�Ns�ymnx�inhmtytr~1�ymj �gfxnh�htsinynt�mzrfsf�hfs�gj �ktzsi�ns�ymj�

| twix�tk�Ynwjxnfx�yt�Hwjts�ns�ymj�b���� ���1�ymj�rfxyjwunjhj�tk�Xtumthqjx?�ÕW jfqn�j�ymfy�tshj�

rtwj�st| �~ tz�fwj�| fqpnsl�ts�ktwyzsjØx�wf�tw2jilj3Ö
XS
�Ymj �hwzhnfq�utnsy�tk�ymnx�inhmtytr~ �nx�

XQ
�M fssfm�Fwjsiy3�M zrfs�Htsinynts3�

XR
�O tsfx�Lwjymqjns3�ÕI nj �Lwnjhmjs2Gfwgfwjs�I nhmtytrnj�nr�M twn�tsy�ijw�htsinynt�mzrfsf3Ö�

XS � "+'%& 6%6� . (Y 'B' P!W E3"-B $@07.3�-b���� ���1�Qnsj�>>;.3�Fx� ktw�ymj�rtwj�ijyfnqji�

j}frnsfynts�tk�Õ$@071Ö�xjj �R fwymf�H3�S zxxgfzr1�Ymj �Kwflnqny~�tk�Lttisjxx1�wj{nxji�jinynts3�

Xmj�ij{tyjx�Hmfuyjw�8�yt�nsyjwuwjyfynts�tk�ymj �b���� ���3����
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ymfy�mzrfs�gjnslx�hfs�it�stymnsl�flfnsxy�ktwyzsj�tw�qzhp1�| mnhm�| fx�stwrfqq~ �zsijwxytti�fx�

in{nsj�| nqq�ns�ymj�fshnjsy�Lwjjp�| twqi3��
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tsj�tk�ymj �sjhjxxnynjx�| mnhm�nshqzij�stzwnxmrjsy�fsi�ktti3��

� Nk� | j �zsijwxyfsi�ymj�zugwnslnsl�ymwtzlm� � �� � �� ±�ns�ymnx�xjsxj1� | j �stynhj�ymfy�ymnx�

ijxhwnuynts�htwwjxutsix�yt�ymj �xnrnqj�tk�mjwix�kj jinsl�ufxyzwj�ns�ymj �mjfqym~ �uqfhj�| mjwj �xtrj�

gwjj�j �gwnslnsl�mjfqym�kwtr�ltti�wjlntsx�gqt| x3�Ymj �zugwnslnsl�ymwtzlm�� �� � �� ±�nx�f�pnsi�tk�

f�stzwnxmrjsy�ktw�ymj�hmnqiwjs�tw�ymj �~ tzsl�ujtuqj1�ozxy�fx�ufxyzwj�nx�uwjufwji�ktw�xtrj�mjwix3�

Ymj�wjfxts�Xthwfyjx�ymnspx�ny�Õrtxy�ijhnxn{jÖ�gjhtrjx�hqjfw1�| mjs�tsj�wjhfqqx�ymnx�xnrnqj3�Xnshj�
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ZU
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sj| gtws�hmnqiwjs3�M t| j{jw1�ymj �Qf| x�fqxt�xf~ �ymfy�mj �ytqi�XthwfyjxØ�kfymjw�yt�Õ� � � � � �� �Xthwfyjx�
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wm~ymr�fsi�mfwrts~3�T sj�nx�ymfy�ny�nx�vznyj�inkknhzqy�yt�wjrt{j�wm~ymr�fsi�mfwrts~ �yt�| mnhm�

ujtuqj�ljy�zxji3�Ymj�tymjw�nx�ymfy�ny�yfpjx�f�qtsl�yjwr�ymfy�hjwyfns�wm~ymr�fsi�mfwrts~ �gjhtrj�
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nsyt�ymj �nssjwrtxy�xtzq3Ö��



ZV
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nk�tsj �fhvznwjx�wnlmy�wm~ymr�fsi�wnlmy�mfwrts~1�tsj �| nqq�gj �fgqj �yt�mf{j�wnlmy�inxutxnynts1�

gjhfzxj�inxutxnynts�ktqqt| x�wm~ymr�fsi�mfwrts~ �-8>>j.3�Gjhfzxj�wm~ymr�fsi�mfwrts~ �fwj�y| t�
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tk�mzrfs�gjnslx3�Ymj�twijwx�fsi�inxtwijwx�fwj �hfqqji�wm~ymr�fsi�mfwrts~3�Ymjwjktwj1�ymj�

htsinynt�mzrfsf�ymfy�Uqfyt�uwjxzuutxjx�nx�ymfy�ymj�mzrfsØx�fgnqny~ �yt�ujwhjn{j�fsi�tgxjw{j�

wm~ymr�fsi�mfwrts~ �ns�rzxnhfq�tw�um~xnhfq�rtyntsx3�Ny�nx�fqxt�nrutwyfsy�ymfy�mzrfsx�fwj�fgqj�
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ujwktwrji�ymwtzlm�� � � � �� �tw�mfgny�tw�gtym�tk�ymjr3�Ymj�zxflj�tk�ymj�htrgnsfynts�tk�� � � � �� �fsi�
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uzwnknhfynts�tk�ymj�qz}zwntzx�utqnx3�Ymj�nijfq�jizhfyntsfq�uwtlwfr�nx�wjvznwji�ktw�rfpnsl�fs�
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wjlfwiji�yt�utxxjxx�ÕltqiÖ�g~ �gnwym3�Ymj �xjhtsi�kjfyzwj�tk�ymj �nijfq�js{nwtsrjsy�nx�ymj�gwjj�j�
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xjhtsiq~ �gjhfzxj�ny�fuujfqx�yt�ymjr�| nymtzy�gjnsl�stynhji3�Ny�nx�tg{ntzx�ymfy�ymjxj�ujhzqnfwnynjx�

tk�ymj �gwjj�j�wjqfyj �yt�ymj �{nxzfq�fsi�fzinytw~ �ujwhjuyntsx�ktw�tgxjw{nsl�wm~ymr�fsi�mfwrts~1�

| mnhm�fwj�ijknsji�fx�ymj �htsinynt�mzrfsf3�Ymzx1�ymj�j}frnsfyntsx�ns�ymnx�hmfuyjw�wj{jfqji�ymfy�

ymj�mjfqym~ �uqfhj �| mjwj�ymj �gwjj�j �gwnslnsl�mjfqym�kwtr�ltti�wjlntsx�gqt| x�nx�uwjufwji�ktw�fqq�

hmnqiwjs�| mtxj�{nxzfq�fsi�fzinytw~ �xjsxjx�fwj �ns�ymj �nrrfyzwj�xyfyj�tk�ij{jqturjsy3�Ymjnw�



ZX

xjsxjx�ij{jqtu�ns�ymj�uwthjxx�tk�ymj�ujsjywfynts�tk�wm~ymr�fsi�mfwrts~ �nsyt�ymj �nssjwrtxy�ufwy�

tk�ymj�xtzqx�tk�hmnqiwjs3��

Fx�ny�hfrj�yt�qnlmy�ns�Hmfuyjw�N1�jizhfynts�fsi�nrnyfynts1�jxujhnfqq~ �� �� � �� ±�nshqzinsl�

utjyw~ �fsi�rzxnh1�mf{j�ymj �ijhnxn{j�wtqj �ns�ymj�qz}zwntzx�utqnx�fsi�ymj~ ��t{jwqfuu�| nym�ymj�

jizhfynts�ymwtzlm� � �� � �� ±3� M t| j{jw1�ymnx�nx�sty� jstzlm�yt� jxyfgqnxm�ymj � htsyjsy� tk� jfhm�

jizhfyntsfq�uwtlwfr�ns�ijyfnq3�Ns�twijw�yt�qjy�jizhfynts�kzshynts�fsi�zynqn�j�ymj�uwtlwfr�kzqq~1�

Uqfyt�fqxt�htsxnijwx�ymj�js{nwtsrjsy�xzwwtzsinsl�hmnqiwjs�| mt�fwj�yt�gj �jizhfyji1�gjhfzxj�fs�

nsfijvzfyj�js{nwtsrjsy�| nqq�jfxnq~ �xsjfp�nsyt�ymj�utqnx�fsi�wzns�hmnqiwjsØx�� � � � � ��3�Ymj�mjfqym~ �

uqfhj �kzshyntsx�sty�tsq~ �fx�ymj �rtxy�fuuwtuwnfyj�js{nwtsrjsy�ktw�jizhfynts1�gzy�fqxt�fx�ymj�

uwtyjhyn{j�| fqq�flfnsxy�Õgfi�ufxyzwj3Ö��



ZY
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63�Nsywtizhynts�

Hmfuyjw�N�xmt| ji�ymfy�utjyw~ �hfs�gj �htsxnijwji�fx�ymj�xyfwynsl�utnsy�tk�Õymj�utqnynhfqÖ�ns�ymj�

q����� ��3�\ mjs�Lfqzhts�fsi�Fijnrfsyzx�wjkjwwji�yt�ymj�lwjfyjxy�utjyx�ns�ymjnw�ynrjx1�M trjw�

fsi�M jxnti1�ymj�xzgojhy�ns�inxhzxxnts�gjhfrj�sjhjxxfwnq~ �utqnynhfq1�gjhfzxj�ymjxj�y| t�utjyx�mfi�

hwjfyji�ymj �xthnfq�stwrx�fsi�rtwfq�xyfsifwix3�Ymj�wtqj �tk�utjyw~ �| fx�gwtzlmy�nsyt�qnlmy1�| mjs�

Xthwfyjx�xyfwyji�jxyfgqnxmnsl�ymj �qz}zwntzx�utqnx�ns�xujjhm3�Ns�ymnx�utqnx1�utjyw~1�tw�� �� � �� ±�fx�

nyx�ljsjwnh�yjwr1�wjqfyjx�yt�jizhfynts3�Gfxji�ts�ymjxj�j}frnsfyntsx1�Hmfuyjw�NN�wj{jfqji�ymfy�

Uqfyt�htsxnijwx�ymj �ujwhjuynts�tk�wm~ymr�fsi�mfwrts~ �fx�ymj�htsinynt�mzrfsf�ymfy�inxynslznxmjx�

mzrfsx�kwtr�tymjw�fsnrfqx3�\ j �fqxt�tgxjw{ji�ymfy�ymj�nijfq�js{nwtsrjsy�ktw�jizhfynts�nx�xjy�yt�

fuujfq�yt�ymj�{nxzfq�fsi�fzinytw~ �xjsxjx3�Fx�ymj�nsvznwnjx�nsyt�ymj� � � � � �� �tk�f�hmnqi�fsi�ymj�

js{nwtsrjsy�xmt| ji1�ymj �yfwljy�tk�zugwnslnsl�fsi�jizhfynts�jxyfgqnxmji�ns�ymj�qz}zwntzx�utqnx�

nx�fqq�hmnqiwjs�ns�ymj�utqnx1�sty�xjqjhyji�hmnqiwjs3��

Ymnx�hmfuyjw�htshjsywfyjx�ts�ymj�htsyjsy�tk�jizhfynts3�\ j �xmfqq�fiiwjxx�ymj�vzjxynts�tk�

mt| �Uqfyt�fyyjruyx�yt�qjfi�ymj �xtzqx�tk�hmnqiwjs1�n3j3�ymj�kzyzwj�ljsjwfynts�tk�ymj�nijfq�utqnx1�yt�

f�ozxy�qnkj3�Fhhtwinsl�yt�Xthwfyjx1�Õymj�tsq~ �fsi�rtxy�nrutwyfsy�ymnsl�-{'�¹5,(.Ö�ns�jxyfgqnxmnsl�

tsj�zsnyji�utqnx�nx�ymj�zugwnslnsl�fsi�jizhfynts�-978j.3�Ymjxj�| twix�tk�Xthwfyjx�nsinhfyj�ymfy�

jizhfynsl�hmnqiwjs�wnlmyq~ �nx�ymj�hfwinsfq�utnsy�ns�jxyfgqnxmnsl�f�utqnx�fsi�yt�nsxynyzyj�ymj�qf| x�

tk�ymj �utqnx�tw�ymj�utqnynhfq�x~xyjr�nx�tk�xjhtsifw~ �nrutwyfshj3�T s�ymnx�lwtzsi1�zugwnslnsl�fsi�

jizhfynts�tk�hmnqiwjs�ns�ymj�utqnx�jxyfgqnxmji�g~ �Xthwfyjx�ns�xujjhm�xmtzqi�gj �htsizhyji�sjnymjw�

g~ �ufwjsyx�stw�g~ �uwn{fyj�szwxjw~1�gjhfzxj�ny�nx�ymj�yfxp�htshjwsnsl�ymj �jsynwj�utqnx3�F�xnrnqfw�

{nj| utnsy�nx�wj{jfqji�ymwtzlm�ymj�xyfyjrjsy�tk�ymj�Fymjsnfs�ns�ymj �o�� ��3�Ymj�Fymjsnfs�fwlzjx?�



ZZ

Õj{jw~ �rfs�fsi�hmnqi�nsxtkfw�fx�mj�nx�fgqj �rzxy�tk�sjhjxxny~ �gjhtrj�jizhfyji�-!(&J%3$5-' PE

/'#,47..1�ts�ymj �lwtzsix�ymfy�ymj~ �gjqtsl�rtwj �yt�ymj�utqnx�ymfs�yt�ymtxj�| mt�ljsjwfyji�ymjr�

I$H. !+*%A.� ¹=**-' � $1' ,%''7$+"A'.Ö� -o�� 3� =59i.3� Ymzx1� ymj � jxyfgqnxmrjsy� tk� ymj�

jizhfyntsfq�uwtlwfr�gjhtrjx�ymj �un{tyfq�yfxp�ns�utqnynhx3�

Ymj�jizhfyntsfq�uwtlwfr�gjlnsx�| nym�ymj �jizhfynts�ymwtzlm�� �� � �� ±�fsi�jsix�| nym�ymj�

umnqtxtumnhfq�infqtlzj�| mnhm�nx�hfqqji�Õinfqjhynh�-J&(*%4$&4N.Ö�-: 87g.3�Ny�nx�nrutwyfsy�yt�wjhfqq�

ymj�utnsy�ymfy�ymj�jsynwj�uwtlwfr�kzshyntsx�sty�tsq~ �fx�f�ufwy�tk�zugwnslnsl�tw�fs�jizhfynts1�gzy�

fqxt�fx�f�ytzhmxytsj�tk�ymj�� � � � �� �ymfy�oziljx�| mjymjw�tsjØx�inxutxnynts�nx�xznyji�ktw�ymj �| twp�

tk�lzfwinfsx�ns�ymj�utqnx�tw�sty3�Gjhfzxj�tk�ymnx�fxujhy�tk�ymj �jizhfyntsfq�uwtlwfr1�fx�xmt| ji�

gjktwj1�fqq�tk�hmnqiwjs�ns�ymj�utqnx�hfs�ymjtwjynhfqq~ � jsot~ �ymj�xfrj� jizhfyntsfq�uwtlwfr3
ZZ

UqfytØx�jizhfyntsfq�uwtlwfr�nx�tujs�yt�j{jw~ tsj3�M t| j{jw1�xnshj�ymnx�jizhfynts�kzshyntsx�fx�f�

ytzhmxytsj1�nk�tsj�nx�ozilji�ymfy�tsjØx�� � � � �� �nx�sty�xznyji�ktw�ymj�kzwymjw�mnlmjw�qjfwsnsl1�tsj�

hfssty�htsynszj�yt�gj �jizhfyji�zsijw�ymj �uwtlwfr�| mnhm�nx�xjy�ns�ymj�utqnx3
RQQ
�Ymnx�jizhfynts�

nx1�nsijji1��tujs�yt�fqq�hmnqiwjs1�| mjymjw�ymj~ �fwj�gtws�kwtr�lzfwinfs�ufwjsyx�tw�kwtr�hwfkyxrfs�

ufwjsyx1�gzy�ymnx�uwtlwfr�hfs�gj �wjlfwiji�fqxt�fx�f�hqtxji�tsj1�nk�| j �htsxnijw�ymj �kfhy�ymfy�ymtxj�

| mt� fwj �ozilji�hfssty� jsot~ � ymj � mnlmjw� qjfwsnsl3� S j{jwymjqjxx1�ny�nx�hjwyfns�ymfy�ymj � knwxy�

uwjufwfytw~ �xyflj�tk�ymj �uwtlwfr�nx�jxyfgqnxmji�ktw�fqq�hmnqiwjs�tk�ymj�utqnx3��

Ymj � knwxy�xyflj�tk�ymj� jizhfyntsfq�uwtlwfr�htsxnxyx�tk�y| t�ufwyx?�jizhfynts�ymwtzlm�

� �� � �� ±�fsi�� � � �� � ��� ±3�Ymnx�hmfuyjw�htshjsywfyjx�xtqjq~ �ts�ymj �knwxy�tsj3�Ny�nx�sty�zszxzfq�ymfy�

ymj�jizhfynts�gjlnsx�| nym�� �� � �� ±�tk�UqfytØx�ynrj�ns�ymj�fshnjsy�Lwjjp�| twqi3�Ny�nx�fqxt�zxzfq�

ymfy�rzxnh�nx�zxji�yt�gwnsl�zu�hmnqiwjs�ns�tzw�ynrj@�hmnqiwjs�fsi�nskfsyx�qnxyjs�yt�rzxnh�fsi�

ZZ
�P jwxynsl�fwlzjx�fqxt�ymfy�ymj�jizhfynts�ymwtzlm�� �� � �� ±�nx�ktw�fqq�tk�ymj �hmnqiwjs�ns�ymj�

utqnx3�P jwxynsl1�Uqfytsx�Xyffy1�u3�68>3�
RQQ
�Ymj �jizhfyntsfq�uwtlwfr�ns�ymj�nijfq�utqnx�mfx�ymwjj �xyfljx?�ymj�uwjufwfytw~ �xyflj�| mjwj �

tsj�qjfwsx�� �� � �� ±�fsi�� � � �� � ���� ±1�ymj �rniiqj �xyflj�| mnhm�nx�hfqqji�Õuwjqzijx�-!"--DÕ&(.Ö�

nshqzinsl�rfymjrfynhx�-: 86i.1�fsi�ymj�qfxy�xyflj�nx�| mjwj�tsj �qjfwsx�infqjhynh3�Xjj �fqxt�: 77f2

g3�



RQQ

xtrjynrjx�xnsl�f�xtsl�ytljymjw�ns�pnsijwlfwyjsx1�fsi�jxujhnfqq~ �ns�ymj �Hmwnxynfs�tsjx�ymj~ �qjfws�

ymj�jymnhfq�fsi�wjqnlntzx�ithywnsjx�ymwtzlm�rzxnh�fsi�m~rsx3�Fqymtzlm�rtxy�hmnqiwjs�it�sty�

zsijwxyfsi�| mfy�j}fhyq~ �ymj~ �fwj �xnslnsl1�rzxnh�fsi�nyx�q~wnhx�xyf~ �ns�ymjnw�rjrtwnjx�ktw�f�qtsl�

ynrj3�

� Gjktwj�j}frnsnsl�UqfytØx�{nj| x�ts�jizhfynts�ymwtzlm�� �� � �� !1�| j �tzlmy�yt�pst| �nyx�

jy~rtqtl~3�Fqymtzlm�ymnx�| twi�wjrnsix�zx�tk�ymj�rtijws�Nsit2J zwtujfs�yjwrx�xzhm�fx�ÕrzxnhÖ�

ns�J slqnxm�tw�ÕR zxnpÖ�ns�Ljwrfs1�ymj�htshjuy�nyxjqk�ht{jwx�sty�tsq~ �rzxnh�ns�rtijws�xjsxj1�gzy�

ny�fqxt�htsyfnsx�rfs~ �ktwrx�tk�ujwktwrfshjx�| mnhm�fwj�st| fif~x�sty�hfqqji�Õrzxnh3Ö�n�� � �� ±

nsinhfyjx�ymj�zsnts�tk�xtsl1�ifshj1�fsi�utjyw~3�Ny�| fx�wjhtlsn�ji�fx�ymj �Õwjfqr�tk�ymj �R zxjx1Ö�

| mt�fwj1�fhhtwinsl�yt�xtrj�fshnjsy�Lwjjp�r~ymx1�ifzlmyjwx�tk�ymj �xzuwjrj�lti�_jzx�fsi�ymj�

ltiijxx�tk�rjrtw~ � R s�rtx~s�3�Ymjwj� fwj �xj{jwfq� kjfyzwjx�ns�ymj�htshjuy�tk� � �� � �� ±O
RQR

Knwxyq~1�Õ� �� � �� ±�wjuwjxjsyji�ktw�ymj �Lwjjpx�f�xjfrqjxx�htruqj}�tk�nsxywzrjsyfq�rzxnh1�utjynh�

| twi1�fsi�ht2twinsfyji�um~xnhfq�rt{jrjsy3Ö�Xjhtsiq~1�nyx�wfslj� | fx�xt�gwtfi�ymfy�ny� | fx�

ujwktwrji�Õns�ymj�uwn{fyj�mtrj�yt�jqfgtwfyj �kjxyn{fq�ns�| mnhm�fs�jsynwj�utqnx�| fx�ns{tq{ji3Ö�

Ymnx�kjfyzwj�nx�fqxt�xmfwji�| nym�ÕrzxnhÖ�ns�tzw�ynrjx1�gzy�ny�rzxy�gj �jrumfxn�ji�ymfy�ymj�kjxyn{fq�

htshjwsnsl� � �� � �� ±�mfi�f�xujhnfq�wjqfyntsxmnu�| nym�ymj�utqnx�tw�utqnynhx3�Ymnwiq~1�ny�| fx�xt�

{fwnjlfyji�ymfy�ny�htzqi�xmt| �nyx�t| s�wjlntsfq�tw�qthfq�ywfinyntsx�fx�f�rjfsx�ktw�j}hmfslj�fsi�

nsyjwfhynts3�Knsfqq~1�fsi�rtxy�nrutwyfsyq~1�ny�kzshyntsji�fx�f�rjinzr�tk�xthnfq�htssjhynts�fsi�

tk�ufxxnsl�ts�ywfinyntsx3�ÕNy�| fx�f�rjinzr�ymwtzlm�| mnhm�nijfqx�tk�gjmf{ntw�| jwj�ij{jqtuji�

fsi�jsktwhjiÔ ymj �rtwfqny~ �tk�nsin{nizfqx�fsi�htqqjhyn{jx1�styntsx�tk�uwtujw�tw�nijfq�htwutwjfq�

y~ ujx1�utqnynhfq�uwnshnuqjx�fsi�uwflrfynhx3Ö
RQS
�Gjxnijx1�ny�| fx�fqxt�f�rjinzr�ymwtzlm�| mnhm�

xthnjynjx�wjqfyji�yt�ymjnw�ufxy1�fx�ymj �r~ym� tk� R zxjxØ�twnlns�nruqnjx3�n�� � �� ±�nx�ymj�rtxy�

nrutwyfsy�fsi�zxjkzq�yttq�ktw�rjrtwn�fynts1�gjhfzxj�ny�rfij�ujtuqj�wjrjrgjw�ymj�xytwnjx�tk�

RQR
�Fx�yt�ymj �fhhtzsy�tk�� �� � �� !�ns�ymnx�ufwflwfum1�N�ktqqt| ?�R zwwf~ �fsi�\ nqxts1�ÕR tzxnp�1�sty�

R zxnh1Ö�uu3�6293�
RQS
�Ujsjqtuj�R zwwf~ �fsi�Ujyjw�\ nqxts1�ÕR tzxnp�1�sty�R zxnh1Ö�u3�73�



RQR

ymjnw� fshjxytwxÔ | mjymjw� mnxytwnhfq� tw� r~ymnhfqÔ ymwtzlm� j~ jx� fsi� jfwx3
RQT
� �R zxnhfq�

ujwktwrfshjx�nshqzinsl�r~ym�fsi�utjyw~ �rfij�ny�utxxngqj �ktw�rjrgjwx�tk�utqnx�yt�wjrjrgjw�

ymjnw�ufxy1�ymjnw�ywfinynts1�fsi�ymjnw�wjqnlnts3�J xujhnfqq~ �ns�Fymjsx�ns�ymj�Hqfxxnhfq�Flj �-kwtr�hf3�

knkym�yt�ktzwym�hjsyzwnjx�G3H3J 3.1�| mjwj �nyx�utqnynhfq�xywzhyzwj1�inwjhy�ijrthwfh~1�xhzquyji�nyx�

hzqyzwj1�ufwynhnufynts�ns�rzxnhfq�fhyn{nynjx�nruqnji�ymfy�ujtuqj�nsmjwny�ymj�qjlfhnjx�tk�ymjnw�utqnx�

fsi�wjuwtizhj�ymjr3�Fhyn{nynjx�htshjwsnsl�� �� � �� ±�| jwj �hwzhnfq�ktw�hnyn�jsxØ�ns{tq{jrjsy�ns�

ymj�utqnx�ns�gtym�utqnynhfq�fsi�hzqyzwfq�-tw�xthnfq.�xjsxjx�fsi�ktw�ymjnw�wjhtlsnynts�g~ �tymjwx�fx�

rjrgjwx�tk�hnyn�jsx�ns�Fymjsx3�

� Ymzx1�ymj�wtqj�tk�jizhfynts�ymwtzlm�� �� � �� ±�ns�ymj �fshnjsy�Lwjjp�| twqi�| fx�rzhm�rtwj�

xnlsnknhfsy�ktw�ymj�jsynwj�utqnynhfq�htrrzsny~ �ymfs�ymfy�ns�tzw�ynrjx3�Ns�ymj�ktqqt| nsl1�N�xmfqq�

knwxy�j}frnsj�ymj�zugwnslnsl�ymwtzlm�mfwrts~ �fsi�wm~ymr1�ymjs�ymj �jizhfynts�ymtzlm�utjyw~1�

| mnhm�xjvzjshj�nx�wj{jwxj�yt�ymj�inxhzxxnts�ns�ymj�q����� �� O
RQU
��Ny�nx�mt| j{jw1�jfx~ �yt�zsijwxyfsi�

UqfytØx�inxhzxxnts�ts�ymj�zugwnslnsl�fsi�jizhfynts�| nym�wjkjwjshj �yt�ymj�htsinynt�mzrfsf�fx�

ymj� ujwhjuynts� tk�wm~ymr�fsi�mfwrts~3� Uqfyt�itjx�sty�inxhzxx�wm~ymr�fsi�mfwrts~ � knwxy1�

gjhfzxj�ymj�htsyjsy�tk�ymj�| twpx�tk�� �� � �� ±�xmtzqi�gj �ijknsji�ts�ymj �lwtzsi�ymfy�ymjxj�rzxnhfq�

jqjrjsyx� mf{j � yt� ktqqt| � ymj � htsyjsy� tk� | twpx1� sfrjq~ � ymj� xujjhm� tw� qfslzflj� -��� ��.3�

S j{jwymjqjxx1�ny�nx�xtrjynrjx� utnsyji� tzy� ymfy�nskfsyx� fsi�xrfqq� hmnqiwjs� fwj� sty� fgqj � yt�

zsijwxyfsi�qfslzflj1�| mnqj�rzxnhfq�jqjrjsyx1�jxujhnfqq~ �wm~ymr�fsi�mfwrts~1�fwj �zxjkzq�ktw�

ujtuqj�ns�xzhm�fljx3�Ymjwjktwj1�N�j}frnsj�ymj�nijfq�jizhfynts�ns�fhhtwifshj�| nym�hmnqiwjsØx�

lwt| ym3��

RQT
�Ymnx�kzshynts�tk�� �� � �� !�nx�jrumfxn�ji�g~ �M f{jqthp�-6>;8.3�

RQU
�N�zxj�ÕzugwnslnslÖ�ktw�ymj�jizhfynts�ymwtzlm�mfwrts~ �fsi�wm~ymr1�| mnqj�N�zxj�ÕjizhfyntsÖ�

ktw�ymfy�ymwtzlm�utjyw~3�Fqymtzlm�Uqfyt�mnrxjqk�itjx�sty�inxynslznxm�ymjxj�y| t�| twix�

-zugwnslnsl�fsi�jizhfynts?�$"-RN�fsi�!(&J%D(.�hqjfwq~1�ymj�ktwrjw�nsinhfyjx�f�uwnrnyn{j�

jizhfyntsfq�xyflj3�Ymnx�nx�ymj�wjfxts�| m~ �N�zxj�mjwj �ÕzugwnslnslÖ�ktw�ymj�jizhfynts�ymwtzlm�

rzxnhfq�jqjrjsyx3��



RQS

73�Z ugwnslnsl�ymwtzlm�M fwrts~�fsi�W m~ymr�

73�63�M fgny1�Uqjfxzwj�fsi�n�� � �� ±

Fx�j}frnsji�ns�Hmfuyjw�N1�ymj�pj~ �ktw�ymj�uzwnknhfynts�tk�ymj �qz}zwntzx�utqnx1�| mnhm�nx�jvzfq�yt�

ymj�nsvznw~ �nsyt�ozxynhj1�nx�ktzsi�ns�ymj�htrgnsfynts�tk�jizhfynts�fsi�nrnyfynts3�Ymj�knwxy�xyflj�
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ỳnrj�tw�izwfynts�tk�x~ qqfgqj?�r~ �fiinyntsb�rnlmy�gj �ijyjwrnsjiÖ�fsi�Õf�rjfsx�tk�rjfxzwnsl�

vzfsyny~ �ns�x~ qqfgqjx3Ö
RRR
�Ymj~ �fwj�sty�ymj�xfrj1�gzy�rjyjw�tw�rjywnhx�hfs�gj �xjjs�fx�f�htrutsjsy�

tk�� � � �� � ��3�R jyjw�nx�f�yttq�tw�f�rjfsx�ymfy�ijyjwrnsjx�ymj�wm~ymr�tk�rzxnh3�Xnshj�ymj�fshnjsy�

Lwjjpx�mf{j �Õf�rjqtinh�fhhjsy1Ö�ymj�wm~ymr�| mnhm�nx�qji�g~ �rjywnhfq�ufyyjws�tk�xmtwy�fsi�qtsl�

x~ qqfgqjx�nx�sjhjxxfwnq~ �fs�nrutwyfsy�jqjrjsy�ns�htrutxnsl�| twpx�tk�� �� � �� ±�tw�utjyw~3
RRS

Ymjxj�fwj�ymj�gfhplwtzsix�tk�ymj�knwxy�xyflj�tk�UqfytØx�jizhfyntsfq�uwtlwfr?�zugwnslnsl�

ymwtzlm�� �� � �� ±3�Fx�ymj �j}uqfsfyntsx�fgt{j �xmt| 1�wm~ymr�fsi�mfwrts~ �fwj �nsxjufwfgqj�kwtr�

utjyw~ �nshqzinsl�junhx�fsi�ywfljinjx3�Ns�ymj�ktqqt| nsl1�N�zxj�Õmfwrts~Ö�ktw�ymj �ywfsxqfynts�tk�

� � � � ���� �fsi�Õwm~ymrÖ�ktw�ymfy�tk� � � � �� � �� �ktw�ymj�xfpj�tk�hts{jsnjshj1�gzy�styj �ymfy�ymj�

htsstyfyntsx�ymj~ �nruq~ �fwj �inkkjwjsy�kwtr�tzw�zxflj�tk�ymjxj�| twix3�

73�73�M fwrts~�ktw�Fzinytw~�Xjsxj�

Ymj�vzjxynts�htshjwsnsl�mfwrts~ �nx�nsywtizhji�knwxy�fkyjw�ymj�inxhzxxnts�ts�ymj �htsyjsy�tk�

utjyw~3�Ymjwjktwj1�tsj �xmtzqi�sty�ktwljy�ymfy�ymj�vzjxynts�nx�sty�Õ| mfy�pnsi�tk�mfwrts~ �hmnqiwjs�

mf{j �yt�tw�fwj �fqqt| ji�yt�mjfw1Ö�wfymjw�Õ| mfy�pnsi�tk�mfwrts~ �xmtzqi�ktqqt| �ymj�fuuwtuwnfyj�

htsyjsy�tw�qfslzflj�-��� ��.�tk�utjyw~3Ö
RRT

� Fhhtwinsl�yt�Xthwfyjx1�ymj�fuuwtuwnfyj�utjyw~ �ktw�ymj�jizhfynts�nx�sty�fqqt| ji�yt�j{tpj�

xtrj�ut| jwkzq�jrtyntsx1�xzhm�fx�Õrtzwsnsl�-8"H'-..Ö�fsi�Õqfrjsyfynts�-TJ3"Õ+..3Ö�T s�ymj�

gfxnx�tk�ymnx�{nj| utnsy1�ymj�mfwrtsnjx1�xzhm�fx�ymj�R n}tq~infs�fsi�ymj�X~ sytstq~infs�rtijx�

ymfy�j}uwjxx�ymjxj�ufxxntsx�fwj �yt�gj � j}hqziji�kwtr�ymj �nijfq�utqnx�-8>=i2j.3�Ns�fiinynts�yt�

RRR
�R fymnjxjs1�ÕW m~ymr�fsi�R jyjw�ns�Fshnjsy�Lwjjp�R zxnh1Ö�u3�6;73�

RRS
�Gfyyj��fyt1�ÕR jywj�fsi�R zxnh1Ö�u3�6983�

RRT
�M fwrts~ � ns� q����� �� � nx� zsijwxytti� tsq~ � | nymns� ymj� xhtuj� tk� Õrjqti~ � -¹5*-..1Ö�xnshj�

mfwrts~ �nx�tsj�tk�ymj�jqjrjsyx�ymfy�htrutxj�rjqti~3�Ny�nx�fqxt�utxxngqj�yt�zsijwxyfsi�ymfy�

Õ5*-.1�| mnhm�N�ywfsxqfyj�mjwj�Õrjqti~1Ö�nx�fqrtxy�jvzn{fqjsy�yt�mfwrts~3�Gjktwj �ymj�| twi�Õq~wnh�

I*3"&4+..Ö�ini�sty�fuujfw1�ymnx�| twi�| fx�tk�nrutwyfshj3�Õ̀ ¹5*-.b�nx�zxji�g~ �{fwntzx�jfwq~ �q~wnh�

utjyx�yt�wjkjw�yt�ymjnw�htrutxnyntsx1�fsi�Uqfyt�thhfxntsfqq~ �inxynslznxmjx�×xtslxØ�kwtr�tymjw�

utjynh�ktwrx1�qnpj�junh�fsi�ywflji~3Ö�-Kjqn}�Gzijqrfss1�ÕNsywtizhnsl�Lwjjp�Q~wnh1Ö�u3�73.�



RQX

rtzwsnsl�fsi�qfrjsyfynts1�Õiwzspjssjxx�-¹587.1Ö�Õxtkysjxx�-¹(*(4D(.Ö�fsi�Õniqjsjxx�-/",D(.Ö�

fwj�fqxt�sty�fqqt| ji�ktw�ymj�utjyx�yt�j}uwjxx�ns�ymjnw�| twpx1�fx�qtsl�fx�ymj~ �fwj� | nqqnsl�yt�

htrutxj�utjyw~ �ktw�ymj �utqnx3�Lqfzhts1�wjxutsinsl�yt�ymnx�xyfyjrjsy�tk�Xthwfyjx1�ln{jx�xtrj�

Õwjqf}jiÖ�rtijx1�xzhm�fx�ymj �Ntsnfs�fsi�ymj �Q~ infs1�fx�ymj�rtijx�ymfy�fwtzxj�niqjsjxx�fsi�

xtkysjxx�-8>=j.3��

� Ns�ymnx�| f~1�fhhtwinsl�yt�Lqfzhts1�ymj�I twnfs�fsi�ymj�Umw~lnfs�rtijx�fwj�qjky�ns�ymjnw�

mfsix3�M t| j{jw1�Xthwfyjx�wjxutsix�yt�mnr�fsi�xf~x1�ÕN�it�sty�pst| �ymjxj�mfwrtsnjx�--Q4 -bJ(

$>. � "Õ-'D(..Ö�-8>>f.1�fqymtzlm�Lqfzhts�fkknwrx�flfns�fkyjw�XthwfyjxØ�| twix�ymfy�ymj �mfwrtsnjx�

ymfy�Xthwfyjx�nx�xjfwhmnsl�ktw�fwj �ymjxj�y| t�rtijx3�Ymnx�nlstwfshj�fgtzy�ymj�sfrjx�tk�mfwrts~ �

j}uwjxxji�g~ �Xthwfyjx�nruqnjx�mnx�nsinkkjwjshj�yt�ymj�ywfinyntsfq�tw�uwj{fqjsy�rtijx3�Ny�itjx�sty�

rfyyjw�ktw�mnr�g~ �| mnhm�sfrj�ymj�fuuwtuwnfyj�mfwrtsnjx�fwj �hfqqji@�| mfy�rfyyjwx�nx�| mfy�pnsi�

tk�hmfwfhyjw�ymj~ �mf{j�tw�| mfy�pnsi�tk�hmfwfhyjw�ymj~ �fwj �wjqfyji�yt3��

� S t| �qjy�zx�j}frnsj�ymj �y| t�rtijx�ymfy�Xthwfyjx�uwtutxjx�yt�gj �qjky�ns�ymjnw�nijfq�utqnx3�

Ymj� knwxy� tsj � ymfy� htwwjxutsix� yt� ymj� I twnfs� rtijx� wjuwjxjsyx� htzwflj� fsi� htzwfljtzx�

� � �� �� O
RRU

q����� �� �8>>f2g�

/**> 4($#*%&!% P4%D'7' $X' � "Õ-'D('1�� 2' $% !-*%Õ&4F !"#E%& d'$-. /'J"%D-3 4(W P'

!#)p 6&(Dg P",()Dh !"%!+'$A. _'� ¹&ÕN)(&$- R8+,,-3. $% 4(W !"-)gJD(.1� 4(W

/!-$30+'$-. � %;. $"(@Õ($( � %;. 8('#$-3. ;+'$-. � %o. $&'( `**7' )3ÕR-">'

!%)+'$-.1�P' !=)& $-@$-&. !("($%$(,Õ5'A. 4(W 4("$%"-@'$A. /Õ3'-Õ5'-3 $X' $@07'3�

Ozxy�qjf{j�ymfy�rtij�| mnhm�| tzqi�fuuwtuwnfyjq~ �nrnyfyj�ymj�xtzsix�fsi�fhhjsyx�tk�f�

rfs�| mt�nx�htzwfljtzx�ns�| fwqnpj�ijjix�fsi�j{jw~ �{ntqjsy�| twp1�fsi�| mt�ns�kfnqzwj�tw�

RRU
�Fifr1�Ymj �Wjuzgqnh�tk�Uqfyt1�Ufwy�N1�u3�6: ;3��



RQY

| mjs�ltnsl�yt�kfhj�| tzsix�tw�ijfym�tw�kfqqnsl�nsyt�xtrj�tymjw�rnxktwyzsj1�ns�ymj�kfhj�

tk�fqq�ymjxj�ymnslx�xyfsix�zu�knwrq~ �fsi�ufynjsyq~ �flfnsxy�qzhp3��

Ns�ymnx�ufxxflj1�Xthwfyjx�j}uqfnsx�ymj�rtijx�kwtr�y| t�ujwxujhyn{jx?�ymj �xnyzfynts�ns�| mnhm�

htzwfljtzx�ujwxtsx�mfuujs�yt�gj �fsi�ymj�fyynyzij�ymfy�ymj~ �mf{j �ns�xzhm�xnyzfynts3�Knwxy1�ymj�

xnyzfynts�ujtuqj�htzqi�kfhj�nx�j}uqfnsji�| nym�xtrj�j}fruqjx3�Ymj�xnyzfyntsx�fwj@�Õns�| fwqnpj�

ijjixÖ�fsi�Õns�j{jw~ �{ntqjsy�| twp1Ö�ns�kfhnsl�| tzsix�fsi�ijfym1�fsi�ns�kfqqnsl�nsyt�xtrj�tymjw�

rnxktwyzsj3�Ymj �utnsy�xmfwji�frtsl�ymjxj�j}fruqjx�nx�ymfy�ymjxj�xnyzfyntsx�fwj �gj~ tsi�htsywtq�

tk�fs�nsin{nizfq�mzrfs�gjnsl3�J fhm�xnyzfynts�nx�wjlfwiji�fx�Õ-rnx.ktwyzsjÖ�tw�ÕqzhpÖ�-$@07.1�

| mnhm�twnlnsfqq~ �rjfsx�Õfs�fhy�tk�f�lti3Ö
RRV
��Xnshj�ymj~ � fwj � gj~ tsi�mzrfs�htsywtq1�ymjxj�

xnyzfyntsx�fwj�htsxnijwji�fx�Õj}yjwsfqq~ �nrutxji�hwnxnx3Ö
RRW
�S tyj�ymfy�ymj �mfwrts~ �ymfy�Xthwfyjx�

fsi�mnx�nsyjwqthzytwx�fwj�xjfwhmnsl�ktw�mfx�yt�wjkqjhy�ujtuqjØx�fyynyzijx�ns�xzhm�xnyzfyntsx3�Ymjnw�

fyynyzijx�fwj �wjkqjhyji�ns�ymjnw�Õxtzsix�fsi�fhhjsyx�-R8+,,-. $% 4(W !"-)gJD(.3Ö�\ mfy�xmtzqi�

gj �wjuwjxjsyji�nx�tsjØx�ÕhtzwfljtzxÖ�fyynyzij�fsi�mt| �tsj�Õxyfsix�zu�knwrq~ �fsi�ufynjsyq~ �

flfnsxy�qzhpÖ�zsijw�xzhm�xnyzfyntsx3�

� Ymj �xjhtsi�pnsi�tk�ymj�mfwrtsnjx�ymfy�Xthwfyjx�ijrfsix1�| mnhm�htwwjxutsix�yt�ymj�

Um~lnfs�rtij1�nx�j}uqfnsji�fx�ktqqt| x?�Õqjf{j�fstymjw�rtij �ktw�f�rfs�| mt�ujwktwrx�f�ujfhjkzq�

ijji1�tsj�ymfy�nx�sty�{ntqjsy�gzy�{tqzsyfw~ �-P' %;"7'&4F $% 4(W�¹X 6&(Dg /**S P' f4-3)Dh !"#E%&.3�

`Í b�fx�f�wjxzqy1�̀ mj �fhyxb�nsyjqqnljsyq~1�sty�gjmf{nsl�fwwtlfsyq~ �-¹X j!%"7R#'A..1�gzy�ns�fqq�ymjxj�

ymnslx�fhynsl�rtijwfyjq~ �fsi�ns�rjfxzwj�-)AR"+'A. $% 4(W�¹%$"DA..1�fsi�gjnsl�htsyjsy�| nym�

ymj�htsxjvzjshjxÖ�-8>>g2h.3�Ymj�xnyzfynts�ijxhwngji�mjwj�nx�ymj �tuutxnyj�yt�ymj�uwj{ntzx�tsj@�ns�

RRV �@07� nx� tsj� tk� ymj � rtxy� inkknhzqy� Lwjjp� | twix� yt� ywfsxqfyj� ns� rtijws� qfslzfljx3�Fx�

S zxxgfzr�utnsyx�tzy1�ny�itjx�sty�nruq~ �Õymfy�ymj�j{jsyx�ns�vzjxynts�fwj�wfsitr�tw�zshfzxji3�

\ mfy�mfuujsx�yt�f�ujwxts�g~ �qzhp�| nqq�gj �ozxy�| mfy�itjx�sty�mfuujs�ymwtzlm�mnx�tw�mjw�t| s�

fljsh~1�| mfy�ozxy�mfuujsx�yt�mnr1�fx�tuutxji�yt�| mfy�mj �itjx�tw�rfpjx3Ö�-S zxxgfzr1�Ymj �

Kwflnqny~�tk�Lttisjxx1�u3�83.�
RRW
�Ymnx�nx�ymj �ywfsxqfynts�tk�P' !#)p 6&(Dg P",()Dh�g~ �Lwnkknym3�



RQZ

f� ujfhjkzq� fsi� {tqzsyfw~ � ijji3� Ymjxj� j}fruqjx� nsinhfyj� ymfy� ymj� xnyzfynts� nyxjqk� tw� nyx�

htsxjvzjshj �nx�Õns�fhhtwifshj�| nym�tsjØx�rnsi�-4($> '-B'.Ö�-8>>g.3�Nk�tsj�fhyx�Õrtijwfyjq~ �

fsi�ns�rjfxzwjÖ�fsi�Õsty�fwwtlfsyq~Ö�ns�xzhm�xnyzfyntsx1�ymj �fyynyzij�tk�ymnx�fhytw�nx�hfqqji�

Õrtijwfyj1Ö�| mnhm�xmtzqi�gj �wjuwjxjsyji�ns�ymj �mfwrts~3�

� M jshj1�Xthwfyjx�xmt| x�y| t�mfwrtsnjx�fx�ymj�rtijqx3�T sj �wjuwjxjsyx�ymj�fyynyzij�tk�

htzwfljtzx�ujtuqj�zsijw�zsktwyzsfyj�xnyzfyntsx1�fsi�ymj�tymjw�tsj�j}uwjxxjx�ymfy�tk�rtijwfyj�

tsjx�zsijw�ktwyzsfyj�xnyzfyntsx3�Ymj �vzjxynts�ymfy�st| �fwnxjx�nx�mt| �ny�nx�utxxngqj�yt�j}uwjxx�

ymjnw�fyynyzijx�xzhm�fx�ÕhtzwfljtzxÖ�tw�ÕrtijwfyjÖ�fyynyzijx�ns�ymj�mfwrts~3�Ymjwj�fwj �y| t�

jqjrjsyx� ymfy� fwj � wjuwjxjsyji�ns�ny?� Õ{tnhj� fsi�xtzsiÖ� -R8+,,-..� fsi� Õfhhjsy� fsi� unyhmÖ�

I!"-)gJD(.3Ö�

� \ j �mf{j�yt�zsijwxyfsi�ymj�twnlnsfq�rjfsnsl�tk�R8+,,-.�fsi�!"-)gJD(�knwxy1�gjhfzxj�

ymj~ �fwj �fqxt�ujhzqnfw�| twix�ns�ymj�fshnjsy�Lwjjp�| twqi3
RRX R8+,,-.�rjfsx�rfnsq~ �Õxtzsi�fsi�

{tnhj1Ö�gzy�ns�rzxnh�ny�nsinhfyjx�Õf�inxynshy�xtzsi�| nym�ijknsnyj�unyhm�uwtizhji�g~ �ymj �{tnhj�tw�

fs~ �rzxnhfq�nsxywzrjsy3Ö� �T s�ymj �tymjw�mfsi1�!"-)gJD(1�| mnhm�hfs�fqxt�gj �ywfsxqfyji�nsyt�

Õuwtxti~Ö�fx�f�yjhmsnhfq�| twi1�rjfsx�Õymj �ufwynhzqfw�fhhjsy�ts�ymj�| twix�ns�xujjhm3Ö�Ny�nx�fqxt�

wjlfwiji�fx�Õxujjhm�wm~ymr�fsi�nyx�wjqfyntsxmnu�yt�{jwxnknhfynts3Ö
RRY

� Xnshj�Xthwfyjx�zxjx�R8+,,-.�fsi�!"-)gJD(1�n3j31�xtzsi�fsi�fhhjsy1�ns�twijw�yt�j}uqfns�

ymj�mfwrts~1�ny�nx�hqjfw�ymfy�ymj�mfwrts~ �mj �mfx�ns�rnsi�nx�sty�f�pnsi�tk�rjqti~1�gzy�fs�nrnyfynts�

tk�ujtuqjØx�{tnhj�zsijw�hjwyfns�hnwhzrxyfshjx3�Ny�nx�fqxt�sty�f�xhjsj �tw�nrflj�tk�| fwx�gzy�ymj�

rfssjw�tk�ymjnw�xujjhm3�Ymj �� � � � ���� �ns�ymnx�xjsxj�nruqnjx�f�pnsi�tk�xutpjs�qfslzflj1�gjhfzxj�

ymj�mfwrtsnjx�ymfy�Xthwfyjx�mfx�ns�rnsi�wjkqjhy�htzwfljtzx�fsi�rtijwfyj �rfssjw�tk�ujtuqjØx�

xujfpnsl3�Ymj�nrutwyfsy�utnsy�ns�wjqfynts�yt�ymj �uwj{ntzx�fsi�qfyjw�j}frnsfyntsx�nx�ymfy�ymj�

rtijx�fx�ymj �rfssjw�tk�xujfpnsl�hfs�gj �ujwhjn{ji�ymwtzlm�tzw�fzinytw~ �xjsxj3�Fx�qtsl�fx�ymj�

RRX
�Xj j �Xtqts�R nhmfjqnijx1�Ymj �R zxnh�tk�Fshnjsy�Lwjjhj1�u3�7: ;@�7<8293�

RRY
�Qznln�Gfyyj��fyt1�ÕR jywj �fsi�R zxnh1Ö�u3�6853�



RRQ

mfwrts~ �nx�ijknsji�yt�wjuwjxjsy�ymj�{tnhj�fsi�unyhm�tk�htzwfljtzx�fsi�rtijwfyj�tsjx1�ny�nx�

nrujwhjuyngqj �ymwtzlm�ymj�{nxzfq�xjsxj3��

Ymj �uwjwjvznxnyj�ymfy�mfwrtsnjx�ktqqt| �tw�xmtzqi�ktqqt| �ymj�htsyjsy�tk�utjyw~1�ymfy�nx�

qfslzflj�fsi�xujjhm1�nx�fqxt�uwjxjsy�ns�ymj �o�� ��3�Ktw�j}fruqj1�ymj�Fymjsnfs�hwnynhn�jx�xtrj�

utjyx�| mt�Õuwjxjsy�wm~ymr�fsi�mfwrts~ �| nymtzy�| twix1Ö�gjhfzxj�| nymtzy�qfslzflj�tsj�hfs�

mfwiq~ �zsijwxyfsi�| mfy�nx�nsyjsiji�ns�xzhm�| twpx�-o�� 3�;;>j.3�Fsi�mj�fqxt�wjlfwix�ny�Õyjwwngqj�

IJ%&'+..1Ö�| mjs�Õtsj �xnslx�xtrjymnsl�inxhtwifsy�| nym�ymj �mfwrts~ �fx�f�| mtqjÖ�-o�� 3�=57j.3�

Ymjwjktwj1�ny�nx�tg{ntzx�ymfy�ymj �uwntwny~ �qnjx�fq| f~x�ns�ymj�xujjhm�tw�ymj �htsyjsy�tk�ymj�utjyw~ �

gtym�ns�ymj �o�� ���fsi�ns�ymj �q����� ��3��

M t| j{jw1�zsqnpj�ns�ymj �q����� ��1�ymj�ijknsnynts�tk�mfwrts~ �nx�j}uqnhnyq~ �ln{js�ns�ymj�

o�� ��3�Knwxy1�mfwrts~ �nx�tsj �tk�ymj�tgojhyx�tk�mzrfsØx�ujwhjuyntsx@�ny�hfssty�gj �ujwhjn{ji�g~ �

tymjw�fsnrfqx�-hk3�o�� 3�;<7h.3�J qxj| mjwj1�fx�| j �xf| 1�mfwrts~1�fx�| jqq�fx�wm~ymr1�nx�ijknsji�

fx�Õtwijwx�fsi�inxtwijwx�ns�rtyntsxÖ�-o�� 3�;: 8j.3�S j{jwymjqjxx1�ymj �Fymjsnfs�ijknsjx�ny�qfyjw�ns�

f�inkkjwjsy� | f~1�xjufwfynsl�ny� kwtr�wm~ymr?�ÕYmj �sfrj� ktw�twijw�ns�rt{jrjsy�-$F JX $H.

4&'N)%A. $#E%&.�nx�Õwm~ymr1Ö�fsi�ktw�twijw�ns�{tnhj�-$F J9 (Y $H. RA'H..1�ymj�rn}yzwj�tk�xmfwu�

fsi�ijju1�ymj�sfrj�nx�Õmfwrts~Ö@�ymj �y| t�ymnslx�ytljymjw�-$L )3'(ÕR+$%"-'.�fwj�hfqqji�Õf�

hmtwzxÖ�-o�� 3�;;9j2;;: f.3�Ns�ymnx�ufxxflj�Õtwijw�tk�rt{jrjsyÖ�nx�fxxnlsji�yt�wm~ymr1�| mnqj�

mfwrts~ �nx�j}uqfnsji�fx�Õtwijw�tk�{tnhj�-RA'N.3�RA'N�rjfsx�Õuwnshnufqq~ �ymj �mzrfs�{tnhj�tw�

ymj�xtzsi�tk�ymj�mzrfs�{tnhj1Ö�fqymtzlm�ny�nx�fqxt�zxji�yt�nsinhfyj�Õymj �xtzsi�tk�fs~ �rzxnhfq�

nsxywzrjsyÖ�g~ �j}yjsxnts3
RRZ
�Ymnx�ijknsnynts�hqfwnknjx�ymfy�ymj �mfwrts~ �ns�ymnx�htsyj}y�nsinhfyjx�

sty�tsq~ �ymj �ljsjwfq�xtzsi�gzy�jxujhnfqq~ �mzrfs�{tnhj3�Kzwymjwrtwj1�ymnx�utnsy�nruqnjx�ymfy�

mfwrts~ �nx�ujwhjuyngqj �tsq~ �ymwtzlm�ymj �fzinytw~ �xjsxj1� | mnhm�utnsy�nx�uwt{ji�fqxt�ns�ymj�

q����� ��3��

RRZ
�R nhmfjqnijx1�Ymj�R zxnh�tk�Fshnjsy�Lwjjhj1�u3�7: 73�



RRR

� Ns�wjqfynts�yt�ymj �hmfwfhyjw�tk�mzrfs�ujhzqnfwny~1�mfwrts~ �ns�ymj�o�� ���mfx�f�kzwymjw�

kjfyzwj1�| mnhm�nx�sty�ktzsi�ns�ymj�q����� ��@�ymfy�nx1�mfwrtsA�fx�fs�jqjrjsy�htrutxnsl�Õf�hmtwzx�

I0-"%D(.3Ö�Ymj�hmtwzx1�| mtxj�rjfsnsl�nx�inkkjwjsy�kwtr�ÕhmtwzxÖ�ns�ymj�rtijws�xjsxj1�xmtzqi�

gj �zsijwxytti�fx�f�htruqj}�rzxnhfq�fsi�um~xnhfq�ujwktwrfshj3� Ny�htsxnxyx�tk�y| t�fxujhyx1�

sfrjq~ � Õymj� {thfq� fxujhy� -$L 4($> $X' RA'N'.Ö� fsi� Õymj� fxujhy� ymfy� ujwyfnsx� yt� gtinq~ �

rt{jrjsy�-$L 4($> $X' $-B )]Õ($-. 4D'7)&'.Ö�-o�� 3�;<7j.3�M fwrts~ �gjqtslx�tsq~ �yt�ymj�

ktwrjw1�| mnqj�wm~ymr�gjqtslx�yt�gtym�ymj�ktwrjw�fsi�ymj �qfyyjw�xnshj�ny�nx�fs�jqjrjsy�tk�mzrfs�

{tnhjx�fx�| jqq�fx�fs�jqjrjsy�tk�gtinq~ �rt{jrjsyx3�Nk�tsj�wjhfqqx�ymj�knwxy�xyflj�tk�jizhfynts�ymfy�

htsxnxyx�tk�� �� � �� ±�fsi�� � � �� � ��� ±�-8<;j.1�ymj�hmtwzx�hfs�gj �xjjs�fx�ymj �kzxnts�tk�ymjxj�y| t�

jizhfyntsfq� uwtlwfrx� ktw�xtzq� fsi� gti~1� fqymtzlm�ymj�hmtwzx�nx�xhfwhjq~ � inxhzxxji�ns�ymj�

q����� �� O
RSQ
�Ny�nx�fqxt�styj| twym~ �ymfy�ymj�Fymjsnfs�xfni�ymfy�ymj �uqjfxfsy�ujwhjuynts�tk�mfwrts~ �

nx�ln{js�g~ �ltix�-o�� 3�;: 8j2;: 9f.3�Ymj�hmtwzx�nx�rfij�g~ �mfwrts~1�ymj�lnky�kwtr�ltix1�fsi�ns�

ymnx�ujwktwrfshj�ltix�qjfi�mzrfsx1��fsi�ltix�fsi�mzrfsx�otns�jfhm�tymjw3�

73�83�W m~ymr�ktw�Fzinytw~�fsi�[nxzfq�Xjsxj�

Ns�ymj�q����� ��1�ymj�| twi� � � � �� � �� �fuujfwx�fqrtxy�j}hqzxn{jq~ �ns�ymj�inxhzxxnts�htshjwsnsl�

q~wnhfq�utjyw~3�Knwxy�tk�fqq1�wm~ymr�nx�ijknsji�fx�tsj�tk�ymwjj �ÕjqjrjsyxÖ�ymfy�htsxynyzyj�ymj�

Õrjqti~ � tw�xtsl�-¹5*-.JOòRSR
��Ymj � tymjw�y| t� jqjrjsyx�fwj � qfslzflj� tw�xujjhm�-qtltx.�fsi�

mfwrts~ �-8>=i.3�W m~ymr�ns�ymj �q����� �� �xjjrx1�mt| j{jw1�yt�gj �zxji�ns�hqtxj�wjqfynts�yt�rjywnh3�

Qjy�zx�xjj �ymj�| twix�tk�Xthwfyjx�| mnhm�ktqqt| �fkyjw�ymj�j}frnsfynts�ts�mfwrts~3�

q����� �� �8>>j2955f�

RSQ
�Ktw�nsxyfshj1�Xthwfyjx�rjsyntsx�ÕhmtwzxÖ�fy�967g1�ns�twijw�yt�j}uqfns�ymfy�ymj�j}frnsfynts�

ts�ny�fx�| jqq�fx�mzsynsl�jyh3�nx�zssjhjxxfw~3��
RSR
�Ymj �| twi�¹5*-.�rjfsx�twnlnsfqq~ �ÕqnrgÖ�tw�Õufwy1Ö�jxujhnfqq~ �ns�rzxnh�Õxtsl1�yzsj1�hmtwfq�

tw�q~wnh�xtsl@�rjqti~ �ljsjwfqq~3Ö�-R nhmfjqnijx1�Ymj �R zxnh�tk�Fshnjsy�Lwjjhj1�u3�7573.�



RRS

f!+Õ%'-' ,>" JX $([. � "Õ-'D(&. _' ZÕ[' %o7 $L !%"W t38Õ-@.1�¹X !-&4D*-3. (Q$-U.

J&]4%&'�¹7J9 !('$-J(!>. 6#)%&.1�/**> 6D-3 t38Õ-U. ;J%[' 4-)ÕD-3 $% 4(W /'J"%D-3

$D'%. %;)D'?�-� . ;J+'$( $L' !+J( $G $-B $-&-@$-3 *+,g /'(,4#M%&' a!%)8(& 4(W $L

Õ5*-.1�/**>�¹X *+,-' !-JD $% 4(W�¹5*%&3�

S t| 1�ktqqt| nsl�ts�mfwrtsnjx�| tzqi�gj �tzw�wzqj�fgtzy�wm~ymrx?�| j �rzxysØy�xjjp�xzgyqj�

tsjx�stw�fqq�xtwyx�tk�rjyjwx1�gzy�| jØqq�xjj �| mnhm�fwj�ymj�wm~ymrx�tk�fs�twijwq~ �fsi�

htzwfljtzx�qnkj@�fsi�| mjs�| j �mf{j �xjjs�ymjr1�| jØqq�htrujq�ymj�rjyjw�fsi�ymj�rjqti~ �

yt�ktqqt| �ymj�xujjhm�tk�xzhm�f�rfs1�wfymjw�ymfs�ymj �xujjhm�ktqqt| nsl�ymj�rjyjw�fsi�ymj�

rjqti~3�

Ozxy�qnpj�ymj�inxhzxxnts�ts�ymj�mfwrtsnjx1�Xthwfyjx�gjlnsx�yt�j}frnsj�ymj �wm~ymr�tk�hjwyfns�

Õqn{jx�-6D-&.1Ö�sty�ymj �wm~ymr�| mnhm�nx�ymjtwjynhfqq~ �ijknsji1�xzhm�fx�ymj�ifhym~ qzx3�M j �jsywzxyx�

ymj�yfxp�tk�sfrnsl�ymj�nijfq�wm~ymr�yt�I frts1�ymj�rtxy�kfrtzx�fsi�wjrfwpfgqj �ymjtwnxy�tk�

rzxnp� �frtsl�mnx�htsyjrutwfwnjx3
RSS
�Ozxy�fx�ymj�inxhzxxnts�ts�ymj�mfwrtsnjx1�ymj�nrutwyfsy�

utnsy�mjwj �nx1�flfns1�| mnhm�pnsi�tk�hmfwfhyjw�ymj �wm~ymr�mfx3�Ymj �jsywzxynsl�tw�nlstwfshj�ts�

mfwrts~ �fsi�wm~ymr�Xthwfyjx�htskjxxjx�hfs�gj �zsijwxytti�fx�mnx�inxyfshj�kwtr�ymj �ywfinyntsfq�

jizhfyntsfq�uwtlwfr3�M j �itjx�sty�pst| �| mfy�ymj�mfwrts~ �fsi�ymj�wm~ymr�-rjywnh.�xmtzqi�gj �

hfqqji3�Ymj�hwnyjwnts�tk�ymj �fituynts�ns�ymj�utqnx�itjx�sty�wjkjw�yt�ymj�rzxnh�ymjtw~ �stw�yt�ymj�

twinsfw~ �jizhfynts3��

Fhhtwinsl�yt�Xthwfyjx1�ymj �wm~ymr�ymj~ �fwj �qttpnsl�ktw�nx�Õymj�wm~ymrx�tk�fs�twijwq~ �fsi�

htzwfljtzx�qnkj�-6D-3 4-)ÕD-3 $% 4(W /'J"%D-3 $D'%..3Ö�T sj�mfx�yt�uf~ �fyyjsynts�yt�y| t�utnsyx�

mjwj3�Ymj� knwxy�utnsy�nx�ymj�fiojhyn{jx�ymfy�fwj �zxji�yt�ijxhwngj�ymj �nijfq�wm~ymr3�Ymj�qfyyjw�

fiojhyn{j�Õhtzwfljtzx�-/'J"%[(..Ö�| fx�fqxt�zxji�ns�ymj�nsvznw~ �tk�mfwrts~ �| mnhm�wjuwjxjsyx�

RSS
�Xtqts�R nhmfjqnijx1�Ymj �R zxnh�tk�Fshnjsy�Lwjjhj1�u3�<62<73�



RRT

ymj� fyynyzij� tk� ujwxtsx� kfhnsl�ifsljwtzx� tw�rnxktwyzsfyj�xnyzfyntsx3�Ymj � ktwrjw� fiojhyn{j1�

Õtwijwq~Ö�tw�ÕijhjsyÖ�-4+)Õ&-..�| fx1�mt| j{jw1�sty�zxji�ns�ymj �nsvznw~ �tk�mfwrts~3�Ymj�| twi�

zxji�ymjwj�nx�ÕuwzijsyÖ�tw�Õrtijwfyj3Ö�Ymj�wjfxts�| m~ �Xthwfyjx�zxjx�fstymjw�| twi�mjwj�rnlmy�

gj �wjqfyji�yt�ymj �xjhtsi�utnsy�yt�| mnhm�| j �xmtzqi�uf~ �fyyjsynts3�Z sqnpj�ymj�mfwrtsnjx1�| mfy�

wm~ymrx�j}uwjxx�nx�sty�ymj�xtzsi�tw�{tnhj�tk�htzwfljtzx�tw�ijhjsy�ujwxtsx1�gzy�ymjnw�Õqnkj�

I6D-..3Ö�Ymj�j}uwjxxnts�ÕqnkjÖ�hfs�gj �wjlfwiji�fx�ymj�j}yjsxnts�tk�tsjØx�fyynyzijx�| mnhm�fwj�

wjuwjxjsyji�ymwtzlm�mfwrts~1�n3j31�xtzsi�fsi�fhhjsy3�Ymj�nrutwyfsy�utnsy�tk�ÕqnkjÖ�nx�ymfy�ny�

ht{jwx�sty�tsq~ �tsjØx�{tnhj3�Xtzsi�fsi�fhhjsy�ymfy�ymj �mfwrts~ �htshjwsx�fwj�ujwhjn{ji�tsq~ �

ymwtzlm�ymj �jfwx1�| mnhm�nx�ymj�fzinytw~ �twlfsx3�Xtzsi�fsi�fhhjsy�fwj1�mt| j{jw1�sty�jstzlm�ktw�

ymj�zugwnslnsl�tk�hmnqiwjsØx�ujwhjuyntsx1�gjhfzxj�ymj~ �it�sty�fuujfq�yt�ymjnw�{nxzfq�ujwhjuyntsx3�

Gfxji�ts�ymnx�utnsy1�ymj�wjuwjxjsyfynts�tk�ÕqnkjÖ�nx�wjvznwji�ns�ymj �wm~ymrx3�ÕQnkjÖ�nshqzijx�sty�

tsq~ �mt| �tsj�xujfpx1�gzy�fqxt�mt| �tsj�rt{jxÔ | fqpx1�jfyx1�xqjjux�fsi�utxyzwjx3�Ymjxj�rtyntsx�

fwj�ujwhjn{ji�tsq~ �ymwtzlm�j ~ jx1�ymj �{nxzfq�twlfs3�Ny�nx�st�itzgy�ymfy�{tnhj�fsi�fhhjsy�fwj�

jxxjsynfq�htrutsjsyx�tk�tsjØx�qnkj �fsi�nijsyny~1�gzy�tsjØx�rtynts�thhzunjx�f�qfwlj�utwynts�tk�

tsjØx�qnkj3�[ tnhj�fsi�R tynts1�| mjs�ymj~ �fwj�htrgnji1�fwj�ymj�htrutsjsyx�tk�tsjØx�qnkj1�fsi�

hmfwfhyjw3� Ns� ymnx�xjsxj1� Õymj� wnlmy� mfwrtsnh� rtij� -%Q("Õ-)$D(.Ö� fsi� Õymj� wnlmy� wm~ymr�

I%Q"38ÕD(.Ö�ktqqt| �kwtr�Õymj�wnlmy�inxutxnynts�-%Q78%D(.3Ö�M jshj1�ymj�wnlmy�inxutxnynts�wjvznwjx�

ymj�wnlmy�mfwrts~ �fsi�wm~ymr3��

Ymj �Fymjsnfs�j}uqfnsx�ymj�utnsy�ymfy�ymj �wm~ymr�mfx�f�htssjhynts�sty�tsq~ �| nym�ymj�

fzinytw~ �ujwhjuynts�gzy�fqxt�| nym�ymj�{nxzfq�ujwhjuynts�rtwj�hqjfwq~ �ns�ymj�o�� ��3�

o�� ���;<7j2;<8f�

x*7� ¹5' !-3 0-"%D( K*7 !(DJ%3)&. \' ZÕ['1� $-@$-3 JS (Y $L� ¹9' t38Õ-D $% 4(W

� "Õ-'D(&1�$L 4($> $X' RA'N'3�̀ Í b�$L J5 ,% 4($> $X' $-B )]Õ($-. 4D'7)&' t38ÕL'�¹9'

4-&'L' $F $H. RA'H. %b0% 4&'N)%&1�)0HÕ( J9 oJ&-'3�P4%[ J9�¹5*-. Z $H. RA'H. 4D'7)&.3�



RRU

Uwjxzrfgq~ �ymj�hmtwfq�fwy�fx�f�| mtqj�nx�ktw�zx�ymj�xfrj�fx�jizhfynts�fx�f�| mtqj1�fsi�

ymj�{thfq�fxujhy�tk�ymnx�nx�wm~ymrx�fsi�mfwrtsnjx3̀Í b�S t| �ymj�fxujhy�ymfy�ujwyfnsx�yt�

gtinq~ �rt{jrjsy�mfx�wm~ymr1�| mnhm�nx�xmfwji�g~ �ymj�rt{jrjsy�tk�ymj �{tnhj1�fsi�

utxyzwj1�| mnhm�nx�ujhzqnfw�yt�ny�fqtsj@�| mnqj �ujhzqnfw�yt�ymj�rt{jrjsy�tk�ymj �{tnhj�nx�

rjqti~3��

Ymj �knwxy�xjsyjshj�nx�jfx~ �yt�zsijwxyfsi1�gjhfzxj�ymj�xfrj�xyfyjrjsy�hfs�gj �ktzsi�fqxt�ns�ymj�

q����� ��@�wm~ymr�fsi�mfwrts~ �htshjws�ymj�ufwy�wjqfynsl�yt�ymj�{tnhj3�Ymj �xjhtsi�xjsyjshj1�

mt| j{jw1�xmt| x�f�utnsy�ymfy�nx�sty�rjsyntsji�ns�ymj�q����� ��1�fqymtzlm1�fx�xyfyji�gjktwj1�| mfy�nx�

wjuwjxjsyji�ymwtzlm�wm~ymr�ns�ymj �q����� �� �mnsyx�fy�ymnx�utnsy3�Ymfy�nx1�wm~ymr�nx�fgqj�yt�fuujfq�

fqxt�yt�ymj�{nxzfq�ujwhjuynts3�M j �zsijwxyfsix� � � � �� � �� �mjwj�fx�fs�jqjrjsy�htshjwsnsl�Õymj�

rtynts�tk�ymj� gti~Ö� | mnhm�fqxt�nshqzijx�ÕxmfujÖ�tw�ÕutxyzwjÖ�-)0HÕ(.3�Htsywfxyji�yt�ymj�

j}uqfsfynts�ns�ymj�q����� ��1�ymj�wm~ymr�ns�ymj �o�� ���nx�ijunhyji�fx�f�ymnsl�ymfy�htshjwsx�fqrtxy�

xtqjq~ �ymj�{nxzfq�xjsxj3�M jwj �tsj�hfssty�knsi�fs�fxujhy�tk�wm~ymr�ymfy�fuujfqx�yt�ymj �fzinytw~ �

xjsxj�ymwtzlm�ymj�rjyjw3�Ymj �Õrtynts�tk�ymj �gti~Ö�hfs�gj �ujwhjn{ji�ymwtzlm�ymj �{nxzfq�xjsxj1�

sty�ymj�fzinytw~ �tsj3�Ns�ymj�o�� ��1�ymj �Fymjsnfs�wjlfwix�wm~ymr�fx�ymj �rzxnhfq�jqjrjsy�ymfy�

gwniljx�ymj�lfu�gjy| j js�ymj�y| t�ujwhjuyntsx3�

� Ny�nx�tg{ntzx�ymfy�ymj�wm~ymr�ns�ymj�o�� ���nx�ijknsji�inkkjwjsyq~ �ymfs�ns�ymj �q����� ��1�

gjhfzxj�ymj �wm~ymr�ns�ymj �qfyyjw�nx�fqrtxy�j}hqzxn{jq~ � jvzfq�yt�rjyjw3�Ymj�wm~ymr�ymfy�ymj�

Fymjsnfs�mfx�ns�rnsi�ns�ymj �o�� ���nx1�wfymjw1�gjfy�| mnhm�nx�hqtxjq~ �wjqfyji�yt�ymj�hmtwfq�ifshj3�

Fx�j}uqfnsji�ns�ymj �ufxxflj�hnyji�fgt{j1�ymj�hmtwzx�mfx�f�xujhnfq�rjfsnsl�ns�ymj �jizhfyntsfq�

x~xyjr�-!(DJ%3)&..�ns�ymj�o�� ��1�fqymtzlm�ny�itjx�sty�uqf~ �ymj �rfns�wtqj�ns�ymj�zugwnslnsl�tw�

jizhfyntsfq�uwtlwfr�ns�ymj�q����� ��3�Ymj �hmfslj�tw�ymj �| nijsnsl�tk�ymj �rjfsnsl�tk�ymj�wm~ymr�

htwwjxutsix�yt�ymj�jrumfxnx�tk�ymj �hmtwzx3�Ymj �hmtwzx�fuujfqx�yt�gtym�ymj �fzinytw~ �fsi�ymj�

{nxzfq�xjsxjx3�Ymj�wjrfwpfgqj �utnsy�nx�ymfy�ymj�Fymjsnfs�inxhzxxjx�wm~ymr�g~ �htssjhynsl�ny�yt�

Õxmfuj�-)0HÕ(.Ö�| mnhm�nx�ujwhjn{fgqj�tsq~ �ymwtzlm�ymj�{nxzfq�xjsxj3�Ktw�j}fruqj1�ymj�Fymjsnfs�



RRV

j}uqfnsx�mt| �ymj�utjyx�xmtzqi�htrutxj�ymj�nijfq�utjyw~ �fx�ktqqt| x?�Õyt�hwjfyj �utjyw~ �htwwjhyq~ �

g~ �ijunhynsl�ns�wm~ymrx�fsi�mfwrtsnjx�ymj�utxyzwjx�fsi�xtslx�-2' $% t38-Õ-[. )0NÕ($( 4(W P'

� "Õ-'D(&)&'�¹5*7.�tk�rtijwfyj1�htzwfljtzx1�fsi�| mtqq~ �ltti�rjsÖ�-o�� 3�;;5f.3�\ mnqj �ymjnw�

| f~ �tk�xujjhm�nx�htrutxji�ns�ymj �rjqti~ �-¹5*-..1�ymjnw�xmfuj�nx�ns�ymj �wm~ymr3�Ymj �Fymjsnfs�

jqxj| mjwj �fqxt�zxjx�ymj� j}uwjxxnts�Õwm~ymr�fsi�xmfuj � tk�ymj� kwjjrjs�-t38ÕL. 4(W )0HÕ(

P*%385"&-'.Ö�-;;>h.3��

� Ny�nx�sty� jfx~ �yt�lwfxu� | mfy�ymj �)0HÕ(� j}fhyq~ �nsinhfyjx3RST
��Nyx�twnlnsfq�rjfsnsl�nx�

Õxmfuj1Ö�gzy�ns�ymj �hfxj�| mjwj�Uqfyt�zxjx�ymnx�| twi�ns�ymj �inxhzxxnts�ts�ymj�hmtwzx1�ÕutxyzwjÖ�

tw�ÕljxyzwjÖ�| tzqi�gj �fs�fijvzfyj�ywfsxqfynts3�Fx�qtsl�fx�ny�htshjwsx�wm~ymr1�ymj �)0HÕ(�nx�

uwtgfgq~ �ljxyzwj3�Nk�wm~ymr�j}uwjxxjx1�ktw�nsxyfshj1�kwjjrjs�tw�xqf{jx1�fsi�nk�tsj�wjhfqqx�ymj�

ijknsnynts�tk�wm~ymr�fx�ymj�Õtwijw�ns�ymj�rtynts1Ö�ymj�wm~ymr�tk�xzhm�hmfwfhyjw�hfs�gj �ktzsi�ns�

ymjnw�ljxyzwj1�wfymjw�ymfs�ns�ymjnw�fuujfwfshj3�

� Ymzx1�mfwrts~ �fsi�wm~ymr�ymfy�xmtzqi�gj �wjuwjxjsyji�ns�� �� � �� ±�fwj�ijknsji�fx�{tnhj1�

fhhjsy�fsi�ljxyzwj�tk�ujwxtsx�| mt�fwj �htzwfljtzx�ns�kfhnsl�inkknhzqy�xnyzfyntsx�fsi�fwj�rtijwfyj�

ns�ujfhj3�\ mnqj�ymj~ �wjuwjxjsy�ujwxtsx�ns�f�ufwynhzqfw�xnyzfynts1�ymj~ �uwjxjsy�fqxt�ymj�twijwq~ �

qnkj �tk�xzhm�ujwxtsx3�M fwrts~ �fsi�wm~ymr�ns�ymj �zugwnslnsl�ymwtzlm�� �� � �� ±�itjx�sty�tsq~ �

utwywf~ �f�rtrjsyfw~ �xhjsj1�gzy�ny�htshjwsx�ymj�jsynwj�qnkj �tk�ujtuqj3�

83�Jizhfynts�ymwtzlm�Utjyw~�

83�63�[jwgfq�Kfqxjmtti�

M fwrts~ � fsi� wm~ymr1� | mnhm� | j � tgxjw{ji�ns�ymj� uwj{ntzx�xjhynts1� fwj � y| t� jqjrjsyx�ymfy�

htsxynyzyj� � �� � �� ±3� Xnshj� ymjnw� uwnrfw~ � htshjws�nx�sty�xujjhm�-��� ��.1�ymj~ � fuujfq� yt� ymj�

ujwhjuyntsx1�jxujhnfqq~ �ymj�fzinytw~ �fsi�{nxzfq�xjsxjx3�Ymjxj�jqjrjsyx�fwj1�ymjwjktwj1�jkkjhyn{j�

RST )0HÕ(�wjuwjxjsyx�rtxyq~ �j}yjwntw�fuujfwfshj3�Xj j �Qnqqnfs�G3�Qf| qjw1�Õq� �� �1�t� � ±� �1�

e� �� �� �ns�ymj�Lwjjp�I fshj3Ö��



RRW

ktw�j{js�nskfsyx�fsi�xrfqq�hmnqiwjs�| mt�it�sty�zsijwxyfsi�xujjhm�tw�qfslzflj3�Ymnx�itjx�sty�

rjfs1� mt| j{jw1�ymfy�hmnqiwjs� qnxyjs� tsq~ � yt� mfwrts~ � fsi�wm~ymr� | nymtzy� q~wnhx3� Xthwfyjx�

jrumfxn�jx�tkyjs�ymfy�mfwrts~ �fsi�wm~ymr�mf{j�yt�ktqqt| �ymj �htsyjsy�tw�ymj�qfslzflj3�Ns�tymjw�

| twix1�j{js�nk�nskfsyx�fsi�xrfqq�hmnqiwjs�it�sty�zsijwxyfsi�ymj�htsyjsy�tk�ymj�utjyw~1�ymj~ �mf{j�

yt�qnxyjs�yt�ymj�rzxnhfq�jqjrjsyx�� ��� �xujjhm�-��� ��.3�Hmnqiwjs1�jxujhnfqq~ �nskfsyx1�ujwhjn{j�tsq~ �

ymj�rzxnhfq�jqjrjsyx�tk�utjyw~ �ns�ymjnw�jfwq~ �fljx3�Ymnx�xjhynts�xmfqq�htshjsywfyj�ts�ymj �tymjw�

nrutwyfsy�fxujhy�tk�� �� � �� ±?�xujjhm�-qtltx.3��

Xthwfyjx�htzsyx�xujjhmjx�-��� ��.�fx�f�ufwy�tk�� �� � �� ±�-8<;j.3�Ymnx�zsijwxyfsinsl�nx�sty�

ujhzqnfw�yt�Uqfyt1�gzy�ny�htrjx�kwtr�ymj �| nij�rjfsnsl�ymj�| twi�� �� � �� ±�mfx1�fx�| j �xf| �ns�ymj�

Nsywtizhynts�tk�ymnx�hmfuyjw3�Ymj�nrutwyfsy�utnsy�mjwj �| nym�wjkjwjshj�yt�ymj �jizhfyntsfq�uwtlwfr�

ns�ymj�q����� �� �nx�ymfy�ymj �htshjuy�tk�� �� � �� ±�nx�zsijwxytti�yt�gj �fqrtxy�ymj�xfrj�fx�ymj �ljswj�

| mnhm�nx�hfqqji�Õutjyw~Ö�ns�tzw�ynrjx3�N�zxj�Õutjyw~Ö�fx�f�ljsjwnh�yjwr�nshqzinsl�junhx1�ywfljinjx�

fsi� htrjinjx1� m~rsx� fsi�xt� ts3� Ns� ymj� q����� ��1�xtrj� junh� | twpx� fsi� junh� | wnyjwx� fwj�

zsijwxytti�fx�f�ufwy�tk�ywfljinjx3�Ns�fiinynts1�r~ym�tw�xytw~ �-¹B8-..�nx�fqxt�zsijwxytti�fx�tsj�

pnsi�tk�utjyw~3�Nk�ymjxj�utnsyx�fwj�yfpjs�nsyt�htsxnijwfynts1�ny�htrjx�yt�gj �tg{ntzx�ymfy�� �� � �� ±

xmtzqi�gj �fhhtrufsnji�g~ �xujjhm3�S tyj�ymfy�ymj �| twi�Õ��� ��Ö�| mnhm�N�ywfsxqfyji�mnymjwyt�fx�

ÕxujjhmÖ�mfx�fstymjw�rjfsnsl1�sfrjq~ �wjfxts�tw�wfynt3�Z sqnpj�ymj�zugwnslnsl�ymwtzlm�mfwrts~ �

fsi�wm~ymr�yfwljy�fy�nskfsyx�fsi�xrfqq�hmnqiwjs1�ymj�jizhfynts�zxnsl���� �� �uwjxzuutxjx�ymfy�ymj�

hmnqiwjs�fwj�fgqj�yt�zsijwxyfsi�ymj �xujjhm�tw�htsyjsy�-��� �� �tw���� ��.3�Ymj�ujwnti�| mjs�mzrfsx�

zsijwxytti�xujjhm�tw�qfslzflj�htwwjxutsix�yt�ymj�ujwnti�| mjs�mzrfsx�gjhfrj�fgqj�yt�fhvznwj�

wjfxts�tw�wfynt3�Ns�ymj �ktqqt| nsl1�Nzxj�ÕxujjhmÖ�fx�ymj �ywfsxqfynts�ktw���� ��1�gzy�ymj�htsstyfynts�

tk�ymnx�| twi�nx�ytt�uwtktzsi�yt�ht{jw�| nym�f�xnslqj�J slqnxm�| twi3�

� Xnshj���� �� �nx�xzhm�f�htruqj}�yjwr1�Xthwfyjx�j}frnsjx�ny�hfwjkzqq~3�Knwxy1�mj�in{nijx�

xujjhmjx�nsyt�y| t�ktwrx?�ywzj�tsj�-/*785..�fsi�kfqxj�tsj�-e%BJ-..�-8<;j.3�I jxunyj�ymj �kfhy�ymfy�

gtym�pnsix�tk�xujjhm�fwj�zxji�ns�ymj �jizhfynts1�ymnx�in{nxnts�nx�sjhjxxfw~1�gjhfzxj�ymjwj �nx�f�

xjvzjshj�tk�| mnhm�xujjhm�uwthjjix�ymj �tymjw3�Fhhtwinsl�yt�mnr1�ymj �kfqxj�xujjhm�xmtzqi�gj �ytqi�
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knwxy1� | mnhm�Fijnrfsyzx�hfssty� jfxnq~ � zsijwxyfsi3�Ymjs1� Xthwfyjx�ywnjx�yt� j}uqfns� | mfy�nx�

nshqziji�zsijw�ymj �kfqxj�xujjhmjx3�Ymj �xujjhm�ymfy�Xthwfyjx�hfqqx�ÕkfqxjÖ�nx�ÕxytwnjxÖ�tw�ÕyfqjxÖ�

IÕB8-&.3�Ymj�xytwnjx�ymfy�ujtuqj�sfwwfyj�yt�hmnqiwjs�fwj�Õknhyntsfq�-e%BJ-..Ö�fx�f�| mtqj1�j{js�nk�

ymj~ �htsyfns�xtrj�ywzym�-8<<f.3
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� Ymj �ijknsnynts�tk�ÕxytwnjxÖ�fx�Õymj �kfqxj�tw�knhyntsfq�xujjhmjxÖ�uwt{nijx�ymj �kwfrj| twp�

ktw�htsxnijwnsl�ymj�jizhfynts�ymwtzlm�utjyw~3�S tyj�ymfy�Xthwfyjx�itjx�sty�fq| f~x�zxj�e%BJ-.

I� � � � � ��.�ns�ymj �sjlfyn{j�xjsxj1�fx�ymj �kfrtzx�htshjuy�tk�Õstgqj �qnjÖ�nsinhfyjx3�\ mjs�ny�Õhtrjx�

nsyt�gjnsl�ns�hfxj�tk�sjji�-P' J5-'$&.1Ö�� � � � � �� �hfs�gj �Õstgqj�-,%''([-'.Ö�fsi�zxjkzq�-969g.3�

Xthwfyjx�fyyjruyx�yt�zynqn�j�ymnx�hmfwfhyjw�tk�� � � � � ��3�M t| j{jw1�ymjwj�nx�fstymjw�xtwy�tk�� � � � � ��

| mnhm�nx1�ts�ymj�htsywfw~1�yt�gj �mfyji3�Ny�nx1�mjshj1�nrutwyfsy�yt�inxynslznxm�| mnhm�tsj �nx�zxjkzq�

fsi� | mnhm� tsj �nx� mfyjkzq� frtsl�rfs~ � kfqxjmttix� fsi� knhyntsx3�Ymj� � � � � � �� � hfqqji� Õywzj�

kfqxjmtti�-$L V. /*781. e%BJ-..Ö�nx1�ts� tsj� mfsi� mfyji� g~ � Õltix�fsi� mzrfsxÖ�-8=7f.3�

Xthwfyjx�j}uqfnsx�ymnx�pnsi�tk�kfqxjmtti�fx�ktqqt| x?�
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uwtlwfr�mf{j �yt�pst| �| mfy�nx�kfqxj�fsi�| mfy�nx�ywzj3�Ymnx�utnsy�nx�nsvznwji�ns�ymj� M nuunfx�

n����3�



RRY

Ymfy�xzwjq~ �st�tsj1�N�xfni1�{tqzsyfwnq~ �| nxmjx�yt�qnj�fgtzy�ymj �rtxyxt{jwjnls�ymnslx�yt�

| mfy�nx�rtxy�xt{jwjnls�ns�mnrxjqk3�W fymjw1�mj� kjfwx�mtqinsl�f�qnj�ymjwj �rtwj�ymfs�

fs~ymnsl3�ÕN�xynqq�itsØy�zsijwxyfsiDÖ�mj�xfni3�`Í b�Gzy�N�rjfs�ymfy�yt�qnj�fsi�yt�mf{j�

qnji�yt�ymj �xtzq�fgtzy�ymj �ymnslx�ymfy�fwj1�fsi�yt�gj �zsqjfwsji1�fsi�yt�mf{j�fsi�yt�mtqi�

f�qnj�ymjwj�nx�| mfy�j{jw~ tsj�| tzqi�qjfxy�fhhjuy@�fsi�ymfy�j{jw~ tsj�mfyjx�f�qnj�ns�ymfy�

uqfhj�rtxy�tk�fqq3�

Ymnx�mfyjkzq�kfqxjmtti�nx�ktwrzqfyji�flfns�fx�Õymj�nlstwfshj�-̀,'-&(.�ns�ymj�xtzq�tk�ymj �ujwxts�

| mt�mfx�gj js�ijhjn{jiÖ�-8=7g.3�Ktw�Xthwfyjx1�ymj �ywzj�kfqxjmtti�nx�jvzfq�yt�nlstwfshj3�Ymnx�

ktwrzqfynts�xjjrx�gn�fwwj�sty�tsq~ �ktw�rtijws�wjfijwx�gzy�fqxt�ktw�ymj�nsyjwqthzytwx1�gjhfzxj�

Fijnrfsyzx�fxpx�Xthwfyjx�| mfy�Xthwfyjx�rjfsx�g~ �Õymj �ywzj�kfqxjmtti3Ö�Ymnx�ijknsnynts�tk�Õymj�

ywzj�kfqxjmttiÖ�nruqnjx�ymfy�ymj�tymjw�tsj1�sfrjq~ �Õymj�kfqxjmtti�ns�xujjhmjxÖ�tw�Õymj�{jwgfq�

kfqxjmttiÖ� -$L P' $-[. *+,-&.� è%BJ-.b.1Ö� nx� sty� nlstwfshj3� \ mjs� tsj� zxjx� Õymj� {jwgfq�

kfqxjmtti1Ö�tsj �pst| x�ymfy�ny�nx�f�kfqxjmtti�fsi�ymjwj�nx�f�ywzym�jqxj| mjwj1�| mnhm�nx�inkkjwjsy�

kwtr�ymj� kfqxjmtti3�Ymj� {jwgfq� kfqxjmtti�itjx� Õsty�ijxjw{j� mfywji3Ö� W fymjw1�ny�nx� Õzxjkzq�

I0"N)&Õ-..Ö�Õfx�rjinhnsj�-V. R#"Õ(4-'.1Ö�| mjs�ny�nx�zxji�flfnsxy�jsjrnjx1�tw�yt�xytu�kwnjsix�

| mt�fwj�yw~nsl�yt�it�xtrjymnsl�| wtsl�gjhfzxj�tk�ymjnw�rfisjxx�tw�nlstwfshj�-8=7h.3�Nk�tsj�

ymnspx�tk�T i~xxjzx�ns�M trjwØx�p� � � � � �1�ny�nx�jfx~ �yt�zsijwxyfsi�| m~ �Xthwfyjx�xf~x�ymj�{jwgfq�

kfqxjmtti1�tw�qnj1�nx�zxjkzq�| mjs�ny�nx�zxji�yt�ijhjn{j �ymj �jsjrnjx3�Ymj �xywfyjl~ �ij{nxji�g~ �

T i~xxjzx�ns�ymj�Ywtofs�\ fw�hfs�gj �xjjs�fx�tsj�tk�ymj�lwjfyjxy�fsi�xzhhjxxkzq�qnjx�ymfy�qji�mnx�

htrufsntsx�fsi�mnx�kfymjwqfsi�yt�{nhytw~3
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� T s�ymj�htsywfw~1�ny�nx�sty�{jw~ �jfx~ �yt�zsijwxyfsi�| m~ �ymj�{jwgfq�kfqxjmtti�nx�fqxt�zxjkzq1�

| mjs�ny�nx�zxji�ktw�ymj�kwnjsix�tw�ymj �htrufs~1�fsi�fx�f�wjxzqy�tk�ny1�ny�xmtzqi�gj �zynqn�ji�ns�ymj�

jizhfynts3�Ymj �wjfxts�ktw�ymj �zxjkzqsjxx�tk�ymj �{jwgfq�kfqxjmtti�| mnhm�nx�xmt| s�mjwj�nx�nyx�
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kzshynts�ymfy�ny�xytux�ymj�kwnjsix�| mt�fwj �yw~nsl�yt�it�xtrjymnsl�| wtsl�gjhfzxj�tk�ymjnw�rfisjxx�

tw�nlstwfshj3�Ns�tymjw�| twix1�ns�twijw�yt�qjfi�ujtuqj �yt�ozxy�fhynts1�ymj �{jwgfq�kfqxjmtti�nx�

fqqt| ji@�ny�nx�j{js�wjhtrrjsiji3�M t| j{jw1�ymnx�itjx�sty�rjfs�ymfy�j{jw~ tsj�nx�fqqt| ji�yt�qnj�

fsi�ijhjn{j�tsj �fstymjw3�M jwj �tsj �mfx�yt�uf~ �fyyjsynts�yt�ymj�j}uwjxxnts�ÕV. R#"Õ(4-'3Ö�Ymj�

{jwgfq�kfqxjmtti�kzshyntsx�fx�f�rjinhnsj�fsi�rjinhnsj�xmtzqi�gj �mfsiqji�tsq~ �g~ �nyx�j}ujwyx1�

ithytwx@�ny�rf~ �sty�gj �zxji�g~ �Õtwinsfw~ �ujtuqjÖ�tw�Õqf~ ujwxtsxÖ�-;J&1$(&.�-8=>g.3�Ns�ymnx�| f~1�

tsj�rtwj �htsinynts�nx�fiiji�yt�ymj �zxjkzq�{jwgfq�kfqxjmtti3�
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Ymjs1�nyØx�fuuwtuwnfyj�ktw�ymj �wzqjwx1�nk�ktw�fs~ tsj �fy�fqq1�yt�qnj�ktw�ymj�gjsjkny�tk�ymj�

utqnx�ns�hfxjx�ns{tq{nsl�jsjrnjx�tw�hnyn�jsx1�| mnqj�fqq�ymj�wjxy�rzxy�sty�uzy�ymjnw�mfsix�

yt�fs~ymnsl�tk�ymj�xtwy3�

M jwj �fwj �y| t�sjhjxxfw~ �htsinyntsx�hqjfwq~ �ln{js�| mnhm�rfpj�ymj�{jwgfq�kfqxjmtti�fqqt| fgqj3�

Knwxy1�ny�nx�zxji�ktw�Õymj�gjsjkny�tk�ymj �utqnx�-P!S � R%*Dh $H. !+*%A..1Ö�| mjymjw�ny�nx�zxji�flfnsxy�

nyx� jsjrnjx�tw�yt| fwi�nyx�htrufs~3� Ns�ymnx�ufxxflj1�Xthwfyjx�itjx�sty�hqfwnk~ � | mfy�hfs�gj �

ÕgjsjknhnfqÖ� ktw�ymj � utqnx1�gzy�ny�nx�styj| twym~ � ymfy� mjwj� mj � hfwjx� ktw� Õymj� utqnx1Ö�sty�ymj�

nsin{nizfq3�Ymnx�fwlzrjsy�wjhfqqx�ymj�ktwrzqfynts�tk�Õymj�ywzj�wmjytwnhÖ�ns�ymj �h��� �� �?�ymj �ywzj�

wmjytwnh1�inxynslznxmji� kwtr�ymj �wmjytwnh� | mnhm�nx�hfqqji�f� Õxmfrjkzq�rtg2twfytw~ �-(;)0">

J7Õ7,-"D(.Ö�-h��� �� � �: 58f.fsi�nx�zxji�g~ �Ltwlnfx1�tsj�tk�ymj�rtxy�kfrtzx�fsi�ut| jwkzq�twfytw�

ns�ymj �knkym�hjsyzw~ �G3H3J 3�ns�Lwjjhj1�gjhfzxj�twfytwx�| mt�zxj�-tw�fwj�fgqj �yt�zxj.�ymj�ywzj�

wmjytwnh�Õxujfp�fq| f~x�| nym�f�{nj| �yt�| mfy�nx�ymj �gjxy�-$L 65*$&)$-'.1�| nym�ymj�xnslqj�fnr�tk�

rfpnsl�ymj� hnyn�jsx� fx�ltti� fx� utxxngqj �-K!A. -m !-*[$(& V. 65*$&)$-& 2)-'$(&.� g~ � ymjnw�
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xujjhmjxÖ�-h��� �� � �: 57i.3�Fqymtzlm�ymjwj�nx�f�inkkjwjshj �gjy| jjs�ymj �ymjrj �inxhzxxji�ns�ymj�

h��� �� � �fsi�ymfy�ns�ymj�q����� ��Ôymj�ktwrjw�ijfqx�| nym�wmjytwnh1�| mnqj�ymj�qfyyjw�| nym�ymj�{jwgfq�

kfqxjmttiÔ 1�ymj~ �xmfwj�ymj�{nj| utnsy�tk�ymj�fnr�tk�xujjhm�inwjhyji�fy�ymj�ujtuqj�ns�ymj�utqnx3�

Ny�nx�styj| twym~ �ymfy�Xthwfyjx1�ymj�rfns�knlzwj�ns�ymj�h��� �� �1�zxjx�Õhnyn�js�-!-*D$7..Ö�fx�ymj�

fiiwjxxjj �tk�ymj�ywzj�wmjytwnh@�ymnx�pnsi�tk�xujjhm�mfx�yt�twnjsyfyj�ujtuqj �ns�ymj�utqnx3�Ny�nx�fgqj�

yt�rfpj �ujtuqj �fx�ltti�fx�utxxngqj1�sfrjq~ �ny�hfs�uwtizhj�Õtwijw�-$#E&..Ö�fsi�Õwjlzqfwny~ �

I4+)Õ-..Öns�ymjnw�xtzqx�-h��� �� � �: 59g.3�Nk�ny�nx�fqqt| ji�yt�nsyjwuwjy�ymfy�ymj�ÕgjsjknyÖ�ns�ymj�

| twix�tk�Xthwfyjx�ns�ymj�q����� �� �nsinhfyjx�ymj �zxjkzqsjxx�tk�ymj�ywzj�wmjytwnh�ns�ymj�h��� �� �1�fx�

N�gjqnj{j �ymjwj�nx�f�xywtsl�htssjhynts�gjy| jjs�ymj �zxjkzq�qnjx�fsi�ymj �ywzj�wmjytwnh1�| j �hfs�

zsijwxyfsi�ymfy�ymj �{jwgfq�kfqxjmtti�nx�zxjkzq�gjhfzxj�ny�mfx�fs�fgnqny~ �yt�rfpj �ymj�hnyn�jsx�fx�

ltti�fx�utxxngqj�g~ �uwtizhnsl�twijw�fsi�wjlzqfwny~ �ns�ymjnw�xtzqx3�Ymj�Õtwijw�-$#E&..Ö�nx�ymj�

jqjrjsy�ymfy�mzrfs�gjnslx1�fx�f�xujhnjx�inkkjwjsy� kwtr�tymjw�fsnrfqx1�mf{j �yt� tgxjw{j�ns�

rtyntsx� ymwtzlm� ymjnw� fzinytw~ � fsi� {nxzfq� xjsxjx1� gjhfzxj� ny� gjhtrjx� ymj� gfxnx� tk� ymj�

htrrtsfqny~ �ns�ymj �utqnx3��

Ymj �xjhtsi�htsinynts�tk�ymj �fqqt| fgqj�{jwgfq�kfqxjmtti�nx�fx�ktqqt| x@�ny�nx�zxji�tsq~ �g~ �

ymj�wzqjwx�tk�ymj�utqnx1�fsi�tymjw�ujtuqj�fwj�sty�fqqt| ji�yt�ÕytzhmÖ�tw�yt�Õit�| nymÖ�ny�--Q0

� !$5-'.3�S tyj�ymfy�Xthwfyjx�itjx�sty�hfqq�ymj �ujwxtsx�| mt�zxj�ymj �kfqxjmtti�ÕlzfwinfsxÖ�gzy�

Õwzqjwx�-̀"0-'$%..3Ö�Ymnx�utnsy�nruqnjx�ymfy�ymjwj �nx�sty�~ jy�fs~ �inkkjwjshj �tw�xjufwfynts�frtsl�

ymwjj �hfyjltwnjx�tk�hnyn�jsx�fy�ymnx�xyflj�tk�ymj�inxhzxxnts1�| mnhm�xzuutwyx�r~ �nsyjwuwjyfynts�ymfy�

ymj�knwxy�jizhfynts�ymwtzlm�� �� � �� ±�nx�tujs�yt�fqq�hmnqiwjs�ns�ymj�utqnx3�Ymnx�zxflj�tk�ÕwzqjwxÖ�

wjqfyjx�yt�tsj�tk�ymj�uwtmngnyntsx�| mnhm�nx�jrgwfhji�ns�ymj�xjhtsi�htsinynts3�Ny�nx1�fx�Xthwfyjx�

j}uqfnsx1�ymj�uwtmngnynts�tk�q~nsl�g~ �twinsfw~ �ujtuqj�yt�ymj�wzqjwx�-8=>h.3�Ymnx�uwtmngnynts�nx�

ozxynknji�ymwtzlm�y| t� fsfqtlnjx?�ymj �wjqfyntsxmnu� gjy| j js� f� ufynjsy� fsi� f�ithytw1�fsi�ymfy�

gjy| j js�f�xfnqtw�fsi�f�unqty3�Ymj �knwxy�fsfqtl~ �tk�ithytw2ufynjsy�nx�fhyzfqq~ �sty�ujwkjhyq~ �kny�ktw�

ymj�uwtmngnynts�ns�vzjxynts�kwtr�ymj�ujwxujhyn{j�tk�Õymj �gjsjkny�tk�ymj�utqnx1Ö�gjhfzxj�ymjwj�nx�

st�qf~ jw�tk�ymj�htrrzsny~ �yt�| mnhm�gtym�ithytw�fsi�ufynjsy�gjqtsl3�Nk�ymj�ufynjsy�qnjx�yt�ymj�
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ithytw1�ujwxts�| mt�xzkkjwx�gjhfzxj�tk�qnjx�nx�ymj�ujwxts�| mt�qnjx3�Ns�htsywfxy1�ymj�fsfqtl~ �tk�

unqty2xfnqtw�knyx�yt�ymj�uwtmngnynts�Xthwfyjx�nsyjsix3�Nk�tsj �xfnqtw�yjqqx�f�qnj�fgtzy�xtrjymnsl�

htshjwsnsl�ymj�sf{nlfynts1�ymj�jsynwj�xmnu�nshqzinsl�ymj�unqty�fsi�tymjw�xfnqtwx�xzkkjw�kwtr�ymj�

htsxjvzjshj � tk� ymj� qnj3� M t| j{jw1� ymj � knwxy� fsfqtl~ � mnsyx� fy� fstymjw� uwtmngnynts3� Ny�nx� ymj�

uwtmngnynts�tk�itzgynsl�tw�hwnynhn�nsl�ymj�{jwgfq�kfqxjmtti�zxji�g~ �ymj�wzqjwx3�Ymj�j}uwjxxnts�

Õtsj �xmtzqi�sty�ytzhm�ny�--Q0 � !$5-'.Ö�nsinhfyjx�sty�tsq~ �fs�fhynts�ymfy�twinsfw~ �ujtuqj�qnj�yt�

ymjnw�wzqjwx1�gzy�fqxt�fs�j}frnsfynts�ts�ymj�{jwgfq�kfqxjmtti�tk�ymj �wzqjwx3�Ktw1�yt�fhhjuy�ymj�

{jwgfq�kfqxjmtti�tk�ymj �wzqjwx�hfs�gj �jvzfq�yt�Õgjnsl�tgjinjsy�yt�ymjnw�wzqjwx�-/"0+'$A' j!N4--.

%b'(&.Ö�-8=>j.3�Ozxy�fx�ymj�ufynjsyx�rzxy�ktqqt| �ymj�ijxhwnuynts�tk�ymj �ithytwx�| mt�pst| �mjfqym�

fsi�nqqsjxx�rzhm�gjyyjw�ymfs�ymj �ufynjsyx1�ymj �wzqji�hnyn�jsx�mf{j�yt�ktqqt| �ymj �wzqjwx3�Ymj �wzqjwx�

tk�ymj�utqnx�rzxy�gj �xujhnfqnxyx�ns�lt{jwsnsl�ymj�utqnx3��

83�73�Htrufwnxts�tk�Utjyx�|nym�Qf|ln{jwx�

Fx�ymj �uwj{ntzx�j}frnsfynts�xmt| x1�utjyw~ �nx�hfyjltwn�ji�nsyt�ymj �{jwgfq�kfqxjmtti1�gzy�ymnx�

kfqxjmtti�xmtzqi�sty�gj �jvzfq�yt�nlstwfshj3�Ymj�yjqqjwx�tk�ymj �kfqxjmtti�mf{j�yt�wjhtlsn�j�ymfy�

ymj�utjyw~ �ytqi�ns�ymj�utqnx�nx�kfqxj�tw�qnj�tsq~ �ns�yjwrx�tk�xujjhm3�Ns�fiinynts1�Xthwfyjx�xjyx�tsj�

hwnyjwnts�ktw�ymj�fhhjuyfgqj �utjyw~?�| mjymjw�ny�hfs�gj �gjsjkny�tk�ymj�utqnx�tw�sty3�\ j �yttp�f�qttp�

fy�f�xrfqq�ufxxflj�kwtr�ymj�h��� �� � �| mjwj �ymj�fnr�tk�Õymj �ywzj�wmjytwnhÖ�nx�j}uqfnsji1�ns�twijw�

yt�zsijwxyfsi�ymj �htshjuy�tk�Õymj�gjsjkny�tk�ymj�utqnx3Ö�Fhyzfqq~1�Xthwfyjx�inxhzxxjx�ymj �gjsjkny�

tk�ymj �utqnx�fqxt�ns�ymj �q����� ��1�gzy�sty�ns�ymj�htsyj}y�tk� jizhfynts1�gzy�ns�ymj�htsyj}y�tk�

hwnynhn�nsl�nrnyfynts�fx�f�| mtqj3�Ymj �htshjuy�tk�nrnyfynts�-� �� ±� ��.�xmfqq�gj �j}frnsji�qfyjw1�gzy�

ns�ymj�ktqqt| nsl1�N�htshjsywfyj�ts�ymj�wjqfyntsxmnu�gjy| j js�gjsjkny�fsi�utjyw~3��

� Ymj �ijknsnynts�tk�Õfhhjuyfgqj �utjyw~Ö�xzlljxyx�j{nijsyq~ �ymfy�ymjwj�nx�fs�zsfhhjuyfgqj�

utjyw~ �fx�nyx�tuutxnyj3�Ymj�zsfhhjuyfgqj�utjyw~ �xmtzqi�sty�gj �ytqi�ns�ymj �utqnx1�jxujhnfqq~ �ns�ymj�

uwthjxx�tk�jizhfynts1�gjhfzxj�ny�itjx�sty�gwnsl�fs~ �gjsjkny�yt�ymj�utqnx3�T s�ymj�htsywfw~1�| mjs�

hmnqiwjsØx�Õ~ tzsl�fsi�yjsijwÖ�xtzqx�wjhjn{j�ny1�ny�| nqq�ktwr�ymjnw�xtzqx�fsi�xyf~ �fqrtxy�ktwj{jw3�



RSS

Ns�htsywfxy�yt�ymj�{flzj�ijknsnynts�tk�fhhjuyfgqj �utjyw~1�Xthwfyjx�ijknsjx�ymj�zsfhhjuyfgqj�utjyw~ �

{jw~ �hqjfwq~3�Ymj�y| t�gnlljxy�utjyx� | mt�mf{j� | wnyyjs�zsfhhjuyfgqj�utjyw~ �fwj� M trjw�fsi�

M jxnti3�Frtsl�ymjr1�Xthwfyjx�hfxyx�fs�jxujhnfqq~ �xyjws�j~ j �ts�M trjw3�Ktw1�mj �nx�xfni�yt�Õmf{j�

jizhfyji�ymj �Lwjjhj �-$X' z**#J( !%!(DJ%34%'.Ö�fsi�yt�gj �Õymj�rtxy�utjynh�fsi�knwxy�tk�ymj�

ywflnh�utjyx�-!-&7$&4]$($-. 4(W !"1$-. $1' $"(,gJ-!&1'.Ö�-;5;j.3�Ujtuqj�fy�ymnx�ynrj�wjlfwiji�

utjyx�fx�j}ywftwinsfw~ �ujwxtsx1�gjhfzxj�Õymjxj�rjs�pst| �fqq�fwyx�fsi�fqq�ymnslx�mzrfs�ymfy�mf{j�

yt�it�| nym�{nwyzj�fsi�{nhj1�fsi�ymj�in{nsj�ymnslx�yttÖ�-: >=j.3�Frtsl�utjyx�fx�xzhm1�M trjw�nx�

| nijq~ �wjlfwiji�fx�ymj �rtxy�uwtrnsjsy�utjy3�Gjhfzxj�M trjw�nx�xfni�yt�gj �ymj �uwtrnsjsy�utjy�

g~ �ujtuqj�| nym�uwfnxj1�utjyx�fsi�ywflji~ �| wnyjwx�fkyjw�mnr�fqxt�yw~ �yt�gj �qnpj�M trjw�g~ �nrnyfynsl�

mnr1�fqymtzlm1�fhhtwinsl�yt�Xthwfyjx1�mnx�| twpx�gjqtsl�yt�ymj�zsfhhjuyfgqj�utjyw~ �ns�ymj �utqnx3��

� Xthwfyjx� hwnynhn�jx� M trjw� xj{jwjq~1� gzy� Xthwfyjx� twnjsyx� mnx� fyyjsynts� sty� yt| fwi�

M trjwØx�qnyjwfw~ �xpnqq1�gzy�yt| fwi�M trjwØx�lt{jwsnsl�xpnqq3�Ymnx�nx�j}uwjxxji�ns�ymj�nrflnsfw~ �

vzjxynts�ymfy�Xthwfyjx�utxjx�yt�M trjw3�

q����� �� �: >>�i2j�

� RD*% xÕ7"%1�%o!%"�¹X $"D$-. /!L $H. /*78%D(. %b /"%$H. !5"&1�%;J]*-3 J7Õ&-3",+.1�

r' JX�¹&Õ7$X' V"&)#Õ%8(1�/**> 4(W J%@$%"-.1�4(W -~+. $% \)8( ,&,'])4%&' !-[(

P!&$7J%@Õ($( 6%*$D-3. � 0%D"-3. /'8"]!-3. !-&%[ ;JDh 4(W J7Õ-)Dh1�*5,% ZÕ[' $D. $1'

!+*%A' J&> )9 65*$&-' �47)%'1�s)!%" J&> �34-B",-' �(4%J(DÕA' 4(W J&S `**-3.

!-**-U. !-**(W�¹%,#*(& $% 4(W )Õ&4"(D@�)9 J9 $D. (;$&=$(& !+*&. '-Õ-85$7' /,(8L'

,%,-'5'(& 4(W )R=. � R%*745'(&@� � ("]'J('�¹9' ,>" � $(*D( 4(W � &4%*D(1�4(W ZÕ%[.

� +*A'(?�)9 J9 $D.@�

I jfw�M trjw1�nk�~ tz�fwj �sty�ymnwi�kwtr�ymj�ywzym�fgtzy�{nwyzj1�f�hwfkyxrfs�tk�f�umfsytr1�

ozxy�ymj�tsj �| j �ijknsji�fx�fs�nrnyfytw1�gzy�fwj�fqxt�xjhtsi�fsi�fgqj �yt�wjhtlsn�j�| mfy�

xtwyx�tk�uwfhynhjx�rfpj�mzrfs�gjnslx�gjyyjw�tw�| twxj�ns�uwn{fyj�fsi�ns�uzgqnh1�yjqq�zx�



RST

| mnhm� tk� ymj� utqjnx� | fx� gjyyjw�lt{jwsji�ymfspx�yt� ~ tz1� fx� Xufwyf� | fx�ymfspx�yt�

Q~hzwlzx1�fsi�rfs~ �tymjwx1�gtym�lwjfy�fsi�xrfqq1�| jwj �ymfspx�yt�rfs~ �tymjwxD�\ mfy�

utqnx�ln{jx�~ tz�hwjiny�ktw�mf{nsl�uwt{ji�f�ltti�qf| ln{jw�fsi�gjsjknyji�ymjrD�Nyfq~ �fsi�

Xnhnq~ �it�xt�ktw�Hmfwtsifx1�fsi�| j �ktw�Xtqts@�st| �| mt�itjx�ny�ktw�~ tzD��

Ymnx�nrflnsfw~ �vzjxynts�nshqzijx�ymwjj �xywnpnsl�utnsyx3�Knwxy1�ymj �vzjxynts�utxji�yt� M trjw�

htshjwsx�lt{jwsfshj3�Fqymtzlm�M trjw�nx�wjhtlsn�ji�fx�f�utjy�ns�rtijws�ynrjx1�| mfy�rfyyjwx�

yt�Xthwfyjx�nx�sty�mnx�qnyjwfw~ �xpnqq�xzhm�fx�utqnxmji�j}uwjxxntsx3�W fymjw1�ymj�utnsy�nx�| mjymjw�

M trjw�hfs�jslflj�ns�utqnx�lt{jwsfshj�| jqq3�Ymnx�utnsy�nsinhfyjx�ymfy�ymj�ijhnxn{j�hwnyjwnts�tk�

ltti�fsi�gjsjknhnfq�utjyx�nx�| mjymjw�ymj~ �jslflj�ns�ymj �ltti�lt{jwsfshj�tk�ymj�utqnx3�Ymjnw�

qnyjwfw~ �xpnqq�nx1�fy�qjfxy�ns�ymnx�htsyj}y1�tk�xjhtsifw~ �nrutwyfshj3�Ymj�xjhtsi�utnsy�nx�ymfy�

Xthwfyjx�htrufwjx�ymj�fhmnj{jrjsy�tk�M trjw�| nym�ymfy�tk�Q~ hzwlzx�fsi�Xtqts1�gtym�tk�| mtr�

fwj�ljsjwfqq~ �wjlfwiji�fx�qf| ln{jwx3�Ny�nx1�ymjwjktwj1�tg{ntzx�ymfy�ymj�xjhtsi�xjsyjshj1�Õ| mnhm�

tk�ymj�utqjnx�| fx�gjyyjw�lt{jwsji�ymfspx�yt�~ tzDÖ�htshjwsx�qjlnxqfynts3�M jwj �Xthwfyjx�j}uwjxxjx�

ymj�{nj| �ymfy�ymj�htrufwnxts�tk�M trjw�| nym�mnxytwnhfq�qf| ln{jwx�nx�fuuwtuwnfyj�fsi�ymfy�utjyx�

hfs�gj �qf| ln{jwx3�Ny�nx�sfyzwfq�yt�ymnsp�ymfy�ymj�Õlt{jwsfshjÖ�rjsyntsji�ns�ymj�uwj{ntzx�xjsyjshj�

nx�htssjhyji�yt�ymj �Õqf| ln{jw1Ö�xnshj�tsj�sjjix�ltti�qf| x�fsi�nyx�rfpjwx1�qf| ln{jwx1�ns�twijw�

yt�lt{jws�f�utqnx�| jqq3�G~ �nsywtizhnsl�ymj �htrufwnxts�tk� M trjw�| nym�mnxytwnhfq�qf| ln{jwx1�

utjyw~ �nx�st| �ijyjwrnsji�fx�f�rjfsx�tk�gjsjknhnfq�lt{jwsnsl3�Ymnx�nx�ymj �ymnwi�utnsy3�Fqymtzlm�

ny�nx�nshqziji�ns�ymj�xjhtsi�xjsyjshj1�ymj �umwfxj�Õyt�mf{j�gjsjknyyji�-� R%*745'(&.�ymjrÖ�xmtzqi�

gj �zsijwxytti�yt�gj �nsijujsijsy�kwtr�ymj�xjhtsi�utnsy3�Ljsjwfqq~ �xujfpnsl1�ymj �ÕgjsjknyÖ�| mnhm�

utjyx�gwnsl�yt�ymj�utqnx�hfs�nshqzij�fs~ymnsl�kwtr�{nhytwntzx�gfyyqjx�yt�flwnhzqyzwfq�uwtkny1�fx�ymj�

ufxxfljx�nrrjinfyjq~ �ktqqt| nsl�ymj �hnyfynts�xmt| x3�M t| j{jw1�ymj �gjsjkny�rjsyntsji�mjwj�xjjrx�

yt�mf{j �f�gwtfijw�xjsxj@�gjsjknyynsl�ujtuqj�nx�jvzfq�yt�Õrfpnsl�ujtuqj�gjyyjw3Ö�Ns�tymjw�| twix1�

ymj�utjyx�mf{j�yt�gjsjkny�ymj�nsin{nizfq�ns�ymj�utqnx3�



RSU

� Uwjhnxjq~ �xujfpnsl1�ymj� vztyfynts� fgt{j� itjx� sty�inwjhyq~ � htshjws�ymj� sjhjxxny~ � tk�

utjyw~3�Ny�fwlzjx�ymfy�ymj�utjyx�| mt�fwj �xjjs�fx�ymj �jizhfytwx�tk�ujtuqj�xmtzqi�uqf~ �ymj�wtqj�

| mnhm�nx�xnrnqfw�yt�ymfy�tk�qf| ln{jwx3�Ymnx�itjx�sty�rjfs�ymj�inxfuujfwfshj�tk�rfpnsl�utjyw~3�

Ns�tymjw�| twix1�ymj~ �rzxy�sty�gjhtrj�qf| ln{jwx�fsi�jxyfgqnxm�qf| x@�utjyx�fwj �sty�qf| ln{jwx3
RSW

Ymj�nrflnsfw~ �vzjxynts�nsinhfyjx�wfymjw�ymfy�ymj�j kkjhy�ts�ymj�fzinjshj �tw�ujtuqj�ymfy�utjyx1�

jxujhnfqq~ �ymj�lwjfyjxy�utjy�M trjw1�mf{j�mfi�nx�fqrtxy�jvzfq�yt�ymfy�tk�qf| ln{jwx�| mt�mf{j�

ln{js�ymj�ujtuqj�ymj�gfxnx�tk�ymjnw�qn{jx�gtym�ns�uzgqnh�fsi�ns�uwn{fyj3�Fx�XtqtsØx�qjlnxqfynts�

mf{j �gjsjknyyji�ymj�Fymjsnfsx1�utjyx�nshqzinsl�M trjw�| mt�fwj�hwnynhn�ji�xj{jwjq~ �hfs�fhyzfqq~ �

gjsjkny�ujtuqj�| nym�ymjnw�utjyw~3�Nk�ymjnw�| twpx�fwj�Õsty�tsq~ �uqjfxfsy�gzy�fqxt�gjsjknhnfq�yt�

wjlnrjx�fsi�mzrfs�qnkj�--Q�¹+'-' ZJ%[( /**> 4(W � R%*DÕ7 !"L. $>. !-*&$%D(. 4(W $L' 6D-'

$L' /'8"]!&'-'.1Ö�ymjs�xzhm�utjyw~ �xmtzqi�gj �fhhjuyji�ns�ymj �nijfq�utqnx�-;5<i2j.3�Ymj�uqjfxfsy�

� �� �gjsjknhnfq�utjyw~ �nx�ns�fhyzfqny~ �wjvznwji�ns�ymj�nijfq�utqnx1�gjhfzxj�ymj �jizhfynts�ktw�ymj�

lzfwinfsx�mfx�yt�gj �htsizhyji�ymwtzlm�utjyw~3�Gjhfzxj�Xthwfyjx�mfx�fqwjfi~ �inxhzxxji�ymj�

gjsjknhnfq�utjyw~1�mj �itjx�sty�wjujfy�ny�ns�Gttp�653�Ymj�wjujynynts�tk�ymj�inxhzxxnts�ts�utjyw~ �ns�

ymj�qfxy�gttp�hfs�gj �xjjs�fx�XthwfyjxØ�jrumfxnx�ymfy�ymj �gjsjknhnfq�utjyw~ �nx�inkkjwjsy�kwtr�ymj�

utjyw~ �-jxujhnfqq~ �M trjwØx�tsj.�| mnhm�nx�| nijq~ �fhhjuyji�fsi�uwfnxji�ns�mnx�ynrj3
RSX
�Ns�twijw�

yt�mf{j�gjsjknhnfq�utjyw~ �ns�ymj�nijfq�utqnx1�ymj�hwnyjwnf�ozilnsl�| mjymjw�ny�nx�gjsjknhnfq�tw�

mfwrkzq�yt�ujtuqj�nx�wjvznwji3�S t| �qjy�zx�yzws�gfhp�yt�ymj�inxhzxxnts�ts�ymj�jizhfynts�ymwtzlm�

utjyw~3�

RSW
��Ktw� kzwymjw� j}frnsfynts1� xjj � T pn2Xzlf1� Õ\ mjwj � Fwj� ymj � Utjyx� ns� UqfytØx� Utqnynhfq�

Umnqtxtum~DÖ��
RSX
�Ny�nx�htsyjxyji�| m~ �ymj �inkkjwjsy�{nj| x�ts�utjyw~ �fwj �xmt| s�ns�Gttp�7�fsi�8�fsi�Gttp�653�

Xjj �Ujsjqtuj �R zwwf~1�Uqfyt�ts�Utjyw~3�



RSV

83�83�Utjyw~�ns�Jizhfynts�

Ymj�rfns�vzjxynts�Xthwfyjx�fiiwjxxjx�ns�ymj�j}frnsfynts�tk�utjyw~ �ns�ymj�jizhfynts�nx1�| mnhm�

pnsi�tk�utjyw~ �nx�| twym�gjnsl�mjfwi�g~ �ymj�hmnqiwjs1�fsi�Õymj�knsjxy�ytqi�yfqjx�ktw�ymjr�yt�mjfwÖ�

-8<=j.3�Ymj�nrutwyfsy�utnsy�mjwj�nx�ymfy�Xthwfyjx�itjx�sty�htrutxj�fs�nijfq�utjyw~ �g~ �mnrxjqk1�

| mnhm�nx�ktzsi�ns�ymj�t� � � �� ����tw�ns�ymj �q� � � � � � � O
RSY
�M j �itjx�sty�gjhtrj �f�utjy�| mt�nx�fgqj�

yt�htrutxj�ymj �nijfq�utjyw~1�gzy�mj�xhwzynsn�jx�utjyw~ �kwtr�ymj�{nj| utnsy�tk�Õktzsijwx�tk�f�utqnx�

I-;4&)$(W !+*%A..Ö�-8<>f.3�Ymnx�utnsy�nsinhfyjx�fqxt�ymj �j}nxyjshj�tk�utjyx1�| mt�fwj�inkkjwjsy�

kwtr�ÕktzsijwxÖ�tw�qf| ln{jwx�tk�f�utqnx3�

� P j junsl�f�inxyfshj�kwtr�ymj �xyfsiutnsy�tk�utjyx1�Xthwfyjx�ywnjx�yt�uwtutxj�ÕrtijqxÖ�tw�

ÕufyyjwsxÖ�-$@!-&JRSZ
��tk�utjyw~ �| mnhm�nx�fhhjuyfgqj �ns�mnx�utqnx3�Ns�Gttp�7�fsi�81�Xthwfyjx�xmt| x�

xtrj�fgxywfhy�ufyyjwsx�tk�utjyw~ �g~ �j}frnsnsl�j}nxynsl�utjynhfq�| twpx1�xzhm�fx�M trjwØx�j��� �

fsi�p� � � � � � �3�Ymj�rfns�yfxp�mjwj �nx�sty�hwnynhn�nsl�jfhm�{jwxj@�wfymjw1�mj�ywnjx�yt�knsi�tzy�f�

ymjrj�ymfy�nx�xmfwji�frtsl�| twpx�ymfy�hfssty�gj �fhhjuyji�ns�ymj �nijfq�utqnx1�xt�ymfy�mj�hfs�knsi�

hwnyjwnf�ktw�inkkjwjsynfynsl�gjsjknhnfq�htsyjsyx�kwtr�mfwrkzq�tsjx3�\ mjs�ymjxj�hwnyjwnf�fwj�uzy�

nsyt�uwfhynhj�ns�ymj�utqnx1�ymj~ �kzshynts�fx�ymj �ÕrtijqxÖ�ymfy�fqq�utjyx�mf{j�yt�wjkjw�yt3�Nk�f�utjy�

wjuwjxjsyx�xtrjymnsl�ij{nfynsl�kwtr�ymj�rtijqx�ns�ymj�{jwxj1�ymnx�{jwxj�rzxy�gj �wjkzxji3�S tyj�

ymfy�Xthwfyjx�wjkzxjx�tsq~ �ymj�wjuwjxjsyfyntsx�tw�ijunhyntsx�ymfy�| tzqi�gwnsl�mfwrkzq�j kkjhy�ts�

ymj�wjhnunjsyx1�sty�ymj �utjyx�ymjrxjq{jx3
RTQ

� Ymjs1�| mfy�pnsi�tk�hwnyjwnf�itjx�Xthwfyjx�jxyfgqnxmD�Ymj�lwjfyjxy�uwnshnuqj�tk�utjyw~ �nx�

ymfy�Õymj�lti�rzxy�xzwjq~ �fq| f~x�gj �ijxhwngji�xzhm�fx�mj �nxÖ�-8<>f.3�Ymnx�uwnshnuqj�htwwjxutsix�

yt�ymj �ijknsnynts�tk�nrnyfynts�ns�Gttp�653�Ymj�ijxhwnuynts�ns�utjyw~ �hfssty�gj �ymj �sfyzwj�tw�ymj�

RSY
�Ns�ymj �t� � � �� ���1�Xthwfyjx�yjqqx�ymj�xytw~ �tk�J wtx�-6>=f2767h.1�fsi�ns�ymj �q� � � � � � �1�mj�yjqqx�

y| t�inkkjwjsy�xytwnjxÔ tsj �nx�ymj �xytw~ �| mnhm�htwwjxutsix�yt�ymfy�tk�Q~xnfx�-78<f2796i.1�ymj�

tymjw�nx�ymj�ufqnstij�-798j27: <g.3�
RSZ
�R zwwf~ �ywfsxqfyjx�ny�Õrtijqx3Ö��

RTQ
�Ymnx�utnsy�xmtzqi�gj �jrumfxn�ji1�gjhfzxj�ymj �gfsnxmrjsy�tk�utjyw~ �itjx�sty�sjhjxxfwnq~ �

rjfs�ymj �gfsnxmrjsy�tk�utjyx3��



RSW

ktwr�tk�ltix1�gzy�utjyw~ �hfs�wjuwjxjsy�fs�nrnyfynts�| mnhm�nx�wjrt{ji�kwtr�ymj�ktwr�tsq~ �tshj1�

ozxy�fx�f�htzhm�| mnhm�f�hwfkyxrfs�uwtizhjx3�ÕGjnsl�ijxhwngji�xzhm�fx�mj �nxÖ�nsinhfyjx�ymfy�ymj�

ijxhwnuynts�ns�utjyw~ �xmtzqi�sty�gj �iwf| nsl�tk�f�htzhm�| mnhm�wjuwjxjsyx�tsq~ �tsj �xnij�tk�ny3�

Fqymtzlm�Xthwfyjx�mjwj�wjkjwx�tsq~ �yt�ltix1�ymnx�hfs�gj �fuuqnji�fqxt�yt�mzrfsx1�jxujhnfqq~ �

mjwtjx3�Ltix�fsi�mjwtjx�fwj�ymj�rfns�knlzwjx�ymfy�fuujfw�ns�utjynhfq�| twpx1�ymjwjktwj �Õymj�

rtijqxÖ�tw�ymj�stwrx�tk�gjsjknhnfq�utjyw~ �htshjwsx�fqxt�rfnsq~ �ymj �ijxhwnuyntsx�tk�ltix�fsi�

mjwtjx3�

� Htshjwsnsl�ymj �ijxhwnuynts�tk�ltix1�ymwjj �utnsyx�fwj�xjy�fx�stwrx3�Knwxy1�ltix�fwj�tsq~ �

Õymj �hfzxj�tk�ltti�ymnslx�-(o$&-' $1' /,(81'.Ö�-8<>g@�8=5g2h.3�Ymj�{jwxjx�ymfy�ijxhwngj�fx�nk�

ltix�fwj �fqxt�ymj�twnlns�tk�gfi�ymnslx�| tzqi�ln{j�ymj �hmnqiwjs�fs�nruwjxxnts�ymfy�j{js�ltix�

xtrjynrjx�it�gfi�ymnslx�fsi�nsozwj�tymjwx3�Gjhfzxj�xzhm�nrfljx�htzqi�uwtrtyj�hmnqiwjsØx�gfi�

gjmf{ntw�fsi�nrunjy~1�ymj~ �rzxy�gj �ktwgniijs3�Ymj �xjhtsi�stwr�htshjwsnsl�ltix�nx�ymfy�ltix1�

fx�qtsl�fx�ymj~ �gjqtsl�yt�xtrjymnsl�Õns�j{jw~ �| f~ �ns�ymj�gjxy�htsinynts1Ö�it�sty�Õywfsxktwr�fsi�

fqyjwÖ�ymjrxjq{jx�-¹%$(6#**%&' 4(W /**-&-B'.Ö�-8=6g.3�Ymj~ �fwj �sjnymjw�Õ| n�fwix�-,-7$N..Ö�stw�

it�ymj~ �Õrnxqjfi�zx�g~ �qnjx�-ZÕ=. e%@J%)& !("#,%&'.Ö�-8=8f.3�Ns�fhhtwifshj�| nym�ymnx�stwr1�

xtrj�{jwxjx�| mjwj�ltix�fwj �ijunhyji�yt�Õijhjn{j�fsi�gj| nyhm�-PE(!($#A 4(W ,-7$%@A.Ö�ujtuqj�

g~ �ywfsxktwrnsl�ymjnw�fuujfwfshjx�xmtzqi�sty�gj �mjfwi�g~ �hmnqiwjs�-8=6j.3�Ymj�ymnwi�stwr�nx�

ymfy� ltix�xmtzqi� sty� gj � ijunhyji� yt� Õqfrjsy� -TJ@"%)8(&.Ö�-8==g.3� Xzhm� ijunhynts�nx� Õfs�

nrnyfynts�rfij �ns�zsqnpj�| f~ �-/'-Õ-DA.�¹&ÕN)()8(&.1Ö�jxujhnfqq~ �ny�nx�nsfuuwtuwnfyj�ktw�Õymj�

lwjfyjxy�tk�ltixÖ�-8==h.3��

� Ymjxj�ymwjj �stwrx�fwj�nsyjsiji�yt�mf{j�y| t�j kkjhyx3�Knwxy1�fx�nx�tg{ntzx1�ymj~ �fwj�nsyjsiji�

yt�kzqknqq�ymj �lwjfyjxy�uwnshnuqj �fgt{j3�Ymj�ijxhwnuynts�tk�ltix�| mt�fwj �ymj �hfzxj�tk�ltti�ymnslx�

fsi�it�sty�ijhjn{j�mzrfsx�g~ �ywfsxktwrfynts�nx�ymj �j}fhy�ijunhynts�tk�ltix�Õxzhm�fx�ymj~ �fwj3Ö�

Ymnx�nx�fhyzfqq~ �ymj�uwtutxnynts�tk�ymj �nijfq�ktwrx�tk�ltix�ymfy�fwj�yt�gj �firnwji�ns�ymj �utqnx3�

Ymj�ltix�xt�ijunhyji�fwj �fxxzrjiq~ �ymj�fiiwjxxjjx�tk�Õymj�m~rsx�yt�ltix�-cÕ'-& 8%-[..Ö�-;5<f.3�

J xujhnfqq~ �ymj�knwxy�y| t�stwrx�tkkjw�ymj �wjfxtsx�| m~ �ltix�ns�ymj �utqnx�fwj�| twym�gjnsl�firnwji3�



RSX

Gjxnijx1�ymj~ �tkkjw�fqxt�ymj �rtijqx�tk�gjnsl�ltti3�Ymj �ijunhynts�tk�ltix�gjnsl�ymj�hfzxj�tk�

ltti�ymnslx�fsi�sty�ijhjn{nsl�tymjwx�nx�uwjufwji�yt�gj �nrnyfyji�g~ �ujtuqj�ns�ymj�utqnx3�Ymnx�nx�

ymj�xjhtsi�nsyjsiji�j kkjhy1�fsi�ymj �ymnwi�stwr�mfx�ymnx�fxujhy�xywtsljw�ymfs�ymj�wjxy3�M jwj1�tsj�

kzwymjw�fxujhy�nx�fiiji�yt�ymj�htshjuy�tk�nrnyfynts3�Ymj�nrnyfynts�fxxzrji�mjwj�nx�ymj �fhynts�ymfy�

ymj�fzinjshj�tw�ymj �wjhnunjsyx�tk�utjyw~ �it�| mjs�ymj~ �qnxyjs�yt�ymj �| twpx�tk�utjyx3�

� S t| 1�| j �mf{j�yt�htsxnijw�ymj�vzjxynts�tk�| m~ �ymj�ÕufyyjwsxÖ�tw�ÕrtijqxÖ�fgt{j �fwj�

gjsjknhnfq�fsi�fwj�yt�gj �nrnyfyji3�Fy�ymj�htshqzinsl�ufwy�tk�ymj �j}frnsfynts�ts�ymj�utjyw~1�

Xthwfyjx� fwlzjx� fx� ktqqt| x?� Õ| j � tzwxjq{jx� | tzqi� zxj� f� rtwj� fzxyjwj� fsi� qjxx� uqjfxnsl�

I(Q)$7"-$5"g 4(W /7J%)$5"g.�utjy�fsi�yjqqjw�tk�yfqjx�ktw�ymj�xfpj�tk�gjsjkny�-� R%*D(. a'%4(.1�

tsj�| mt�| tzqi�nrnyfyj�ymj�xy~ qj �tk�ymj�ijhjsy�rfs�`Í bÖ�-8>=f2g.3�Ns�ymjxj�| twix1�Xthwfyjx�

rjsyntsx�ymj�nrnyfynts�tk�Õymj�xy~ qj �tk�ymj �ijhjsy�rfsÖ�fx�ymj�y~ unhfq�j}fruqj�tk�ymj �gjsjknhnfq�

utjyw~3�Ns�tymjw�| twix1�utjyw~ �| tzqi�gwnsl�gjsjkny�yt�ymj�utqnx1�fx�qtsl�fx�ymj~ �mfsiqj �Õymj�xy~ qj �

tk�ymj�ijhjsy�rfs3Ö�Ymjs1�mt| �hfs�ymnx�rtijq�gj �gjsjknhnfqD�Fhhtwinsl�yt�Xthwfyjx1�ny�nx�gjhfzxj�

tsj�| tzqi�Õnrnyfyj�-¹&Õ5-Õ(&.Ö�xzhm�f�rfs3�Ymj�fzinjshj �nrnyfyj�ymnx�rtijq�sty�tsq~ �ymwtzlm�

xujjhm�-��� ��.1�gzy�fqxt�ymwtzlm�ymjnw�fyynyzij1�{tnhj1�fhhjsy�fsi�ljxyzwj3�Ns�ymj�rtrjsy�tk�

nrnyfynsl1�ymwjj �inkkjwjsy�rjfsx�tk�jizhfyntsÔ mfwrts~1�wm~ymr�fsi�xujjhmÔ fuujfw�fx�ymj�

rjfsx�tk�nrnyfynts3�Ymjxj�rjfsx�ymfy�xmtzqi�gj �zxji�fy�ymj �knwxy�xyflj�tk�ymj �nijfq�jizhfynts�fwj�

jvzn{fqjsy�yt�ymj �rjfsx�ymfy�hmnqiwjs�zxj�ns�ymj�uwthjxx�tk�ymjnw�lwt| ym3�Ymjs1�mt| �hfs�xzhm�fs�

nrnyfynts�gj �gjsjknhnfq�ktw�ymj�ujtuqj �ns�jizhfynsl�ymjrD��

� Knwxyq~1�| j �rzxy�uf~ �fyyjsynts�yt�ymj�utnsy�ymfy�ymj�nrnyfytw1�ymj �xzgojhy�tw�fhytw�tk�ymj�

nrnyfynts1�nx�utjyx�fsi�yjqqjwx�tk�utjyw~3�Fx�ymj �j}frnsfynts�mjwjytktwj �mfx�xmt| s1�ymjwj�fwj�y| t�

pnsix�zsijw�ymj�htshjuy�tk�ymj �nrnyfynts?�tsj�nx�ymj �| twp�ns�| mnhm�utjyx�fsi�xytw~ �yjqqjwx�fwj�

jslflji1�fsi�ymj�tymjw�nx1�ymj �xt2hfqqji�htsynszfq�wjfhynts�tk�ymj�fzinjshjÔ jxujhnfqq~ �hmnqiwjs�

fsi�~ tzsl�ujtuqjÔ ymwtzlm�gti~1�{tnhj�fsi�ymtzlmy3�Gjhfzxj�ymj�qfyyjw�ijujsix�sjhjxxfwnq~ �ts�

ymj�ktwrjw1�nk�tsj�| fsyx�f�wjktwrfynts�ns�ymj �qfyyjw�nrnyfynts1�ymj�wjktwrfynts�tk�ymj �ktwrjw�nx�

knwxyq~ �wjvznwji3�Ny�nx�fqrtxy�nrutxxngqj�yt�hmfslj�ymj�| f~ �tk�ymj �nrnyfynts�| mnhm�ymj�ujtuqj�



RSY

mf{j �qjfwsji�ns�ymjnw�hmnqimtti1�gjhfzxj�ymj�htsynszfq�uwfhynhj�tk�nrnyfynts�| tzqi�yfpj �wtty�

ijjuq~ �ns�tsjØx�hmfwfhyjw�fsi�sfyzwfq�inxutxnynts1�jxujhnfqq~ �| mjs�ymjnw�xtzqx�fwj�Õxtky�fsi�

yjsijw3Ö� M fqqn| jqq�nsyjwuwjyx�ymnx�utnsy� g~ � zxnsl�ymj� htshjuy� tk� Õhmfwfhyjw� ktwrfynts3Ö� M j �

zsijwxyfsix�ymj �wjfxts�tk�ymj �fwlzrjsy�tk�Xthwfyjx�ymfy�ymj�fzinjshj �xmtzqi�nrnyfyj�hjwyfns�

hmfwfhyjwx�fx�Õhmfwfhyjw�ktwrfynts�ymwtzlm�mfgnyzfynts3Ö
RTR
�Ymnx�zsijwxyfsinsl�lwfxux1�ts�tsj�

mfsi1�ymj �htwj�tk�ymj �gjsjkny�tk�utjyw~ �fsi�r~ym1�| mnhm�nx�inxhzxxji�ymwtzlmtzy�ns�Gttp�7�fsi�

83�Nk�tsj�nrnyfyjx�ymj�{tnhj1�gjmf{ntw�fsi�ymtzlmy�tk�f�gwf{j�mjwt1�ny�| nqq�mjqu�rfpj�tsjØx�wjfq�

hmfwfhyjw3�T s�ymj�tymjw�mfsi1�mt| j{jw1�mnx�nsyjwuwjyfynts�xjjrx�yt�htsxnijw�qnyyqj�fgtzy�ymj�

ifsljw� tk� ymj� Õnijsynknhfynts1Ö� gjhfzxj� mj � htssjhyx� jfxnq~ � ymj � mfgnyzfynts� ymwtzlm� ymj�

nijsynknhfynts�yt�ymj�hmfwfhyjw�ktwrfynts3�Fx�| j �xmfqq�xjj �gjqt| 1�| mnqj �Uqfyt�xjjx�qnxyjsnsl�yt�

utjyw~ � fsi�nrnyfynsl� ymj � {tnhj� tw� gjmf{ntw� tk� ymj� hmfwfhyjwx� ymjwj� fx� gjsjknhnfq1� mj � xjjx�

nijsynk~nsl�tsjxjqk�| nym�ymj�hmfwfhyjwx�ns�ymj �utjynhfq�| twpx�fx�ifsljwtzx3��

� Fqymtzlm�utjyw~ �nx�zxji�fx�fs�nrutwyfsy�ufwy�tk�ymj �knwxy�xyflj�tk�ymj�jizhfynts1�UqfytØx�

fyynyzij�yt| fwi�utjyw~1�tw�nrnyfynts�ns�ljsjwfq1�nx�vznyj�htruqnhfyji3�Ymj �rfns�wjfxts�ktw�ymnx�

htruqj}ny~ �nx�gfxji�ts�XthwfyjxØ�gfsnxmrjsy�tk�utjyw~ �kwtr�ymj �nijfq�utqnx�ns�Gttp�65�tk�ymj�

q����� ��1�� ��� �� � � �mj �qnxyx�nyx�gjsjknyx�ns�Gttp�7�fsi�83�T zw�qfxy�yfxp�htshjwsx�ymnx�utnsy3��

93�Gfsnxmrjsy�tk�Utjyw~�fsi�n�� ±� ��

93�63�Gfsnxmrjsy�tk�Utjyw~��

G~ �ijknsnsl�ymj �zxjkzq�{jwgfq�kfqxjmtti1�Xthwfyjx�xmt| x�ymj�nrutwyfshj�tk�ymj�xzujw{nxnts�tk�

ymj�xytw~yjqqjwx�ns�ymj�utqnx�-P!&)$($7$5-' $-[.�¹38-!-&-[..�-8<<h.3�Ymjwj�fwj �y| t�wjfxtsx�ktw�

ymnx�xzujw{nxnts3�Knwxy1�fx�xyfyji�ns�Hmfuyjw�N1�ymj�ujwnti�| mjs�ymj�hmnqiwjs�qnxyjs�yt�ymj�xytwnjx�

nx�Õymj �rtxy�ijhnxn{jÖ�ujwnti�ktw�mzrfsx1�gjhfzxj�fy�ymnx�ynrj�Õjfhm�nsin{nizfq�ymnsl�hfs�gj �

rtxy�jfxnq~ �rtqiji�fsi�wjhjn{j�| mfyj{jw�rfwp�̀ tsj�| fsyxb�yt�nruwjxx�zuts�nyÖ�-8<<h.3�Xjhtsi1�

RTR
�Xyjumjs�M fqqn| jqq1�ÕYmj�×W juzgqnhØx�Y| t�Hwnynvzjx�tk�Utjyw~1Ö�u3�7: 9@�Xyjumjs�M fqqn| jqq1�

Ymj �Fjxymjynhx�tk�R nrjxnx1�Hmfuyjw�73��



RSZ

fx�xmt| s�ns�ymj�qfxy�xjhynts1�tsq~ �ymj�wzqjwx�fwj�fqqt| ji�yt�yjqq�ymj�{jwgfq�kfqxjmtti3�M t| j{jw1�

xnshj�jizhfynsl�hmnqiwjs�nx�ymj �yfxp�tk�xytw~yjqqjwx�fsi�rtymjwx1�ny�nx�sjhjxxfw~ �yt�Õxzujw{nxjÖ�

ymjr�| mjymjw�ymj~ �yjqq�tsq~ �ymj �xytwnjx�ymfy�nx�fqqt| fgqj�ns�ymj�utqnx3�

� M jwj �fwnxjx�ymj �uwtgqjr�fx�yt�| mfy�pnsi�tk�xytwnjx�ymj~ �xmtzqi�yjqq�htshwjyjq~1�gjhfzxj�

ymj�hwnyjwnf�| mnhm�| jwj�gwtzlmy�nsyt�qnlmy�ns�ymj�uwj{ntzx�xjhynts�fwj�tsq~ �ymj�rtijqx�ktw�utjyx�

ns�rfpnsl�utjyw~1�gzy�ymj~ �it�sty�ijyjwrnsj�| mnhm�utjynhfq�| twpx�fwj�yt�gj �qnxyjsji�yt3�Xthwfyjx�

fiiwjxxjx�ymnx�uwtgqjr�ymwtzlm�wjojhynsl�-P46#**A.�xtrj�| twpx�| mnhm�fwj �| nijq~ �hnyji3�Ymj�

| twpx�ymfy�Xthwfyjx�ln{jx�fx�ymj�yfwljy�tk�mnx�wjojhynts�fwj�Õymj�lwjfy�xytwnjx�--m�¹%DM-'%.�¹B8-&.1Ö�

n3j31�Õymj�tsjx�M jxnti�fsi�M trjw�ytqi�zx1�fsi�ymj�tymjw�utjyx�ytt�--m w)D-J+. $% 4(W xÕ7"-.

ZÕ[' P*%,5$7' 4(W -m `**-& !-&7$(D.Ö�-8<<i.3�XthwfyjxØ�zxj�tk�ymj�izfq�ktwr�tk�ymj�{jwg�Õytqi�

IP*%,5$7'.Ö�ijstyjx�Õymj �otnsy�nrutwyfshjÖ�tw�Õymj �otnsy�wjxutsxngnqny~Ö�tk�M jxnti�fsi�M trjw�

Õns�ktwrnsl�ymj�hfsts�tk�Lwjjp�r~ymtqtl~3Ö
RTS
�Ns�xunyj�tk�fiinsl�Õymj�tymjw�utjyx1Ö�ymj�tgojhyx�

Xthwfyjx�j}frnsjx�fsi�hwnynhn�jx�ns�ymj �ktqqt| nsl�inxhzxxntsx�fwj �rfnsq~ �ymj�yj}yx�kwtr�ymj�

| twpx�tk�ymjxj�y| t�wjuwjxjsyfyn{j�utjyx�| mt�mfi�jizhfyji�ymj�jsynwj�Lwjjpx�-hk3�;5;j.3
RTT

� Ymjwjktwj1�| mjs�Xthwfyjx�rjsyntsx�Õymj�rfs~ �ufwyx�tk�ymj�xytwnjx�ymfy�ymj~ �yjqq�fy�ymj�

rtrjsy1Ö�ymj � ufwyx� | mnhm� fwj �wjojhyji�ns�ymj�nijfq� utqnx�nsinhfyj�ymj� {jwxjx� M trjwØx�fsi�

M jxntiØx�| twpx3�Ymjs1�| mfy�nx�ymj �uwtgqjr�tk�ymjnw�| twpx�fsi�| m~ �fwj �ymj~ �wjojhyjiD�S tyj�ymfy�

Xthwfyjx�itjx�����yw~ �yt�wjojhy�fqq�tk�ymjnw�| twpx3�Ns�tymjw�| twix1�mj �itjx�sty�gfsnxm�ymjnw�jsynwj�

| twpx�xzhm� fx�ymj� j��� � � tw� ymj� u� � �� ���@�wfymjw1� mj� fyyjruyx�yt� knsi� tzy� Õxrfqqjw�xytwnjx�

IP*#$$-'%.�`¹B8-&b.Ö�| mnhm�fwj �nshqziji�ns�ymjnw�| twpx�fsi�fwj�ijunhyji�ns�fs�nsfuuwtuwnfyj�

| f~ � -8<<h.3� Ymjwj � fwj� y| t� ujwxujhyn{jx� ns� ymj � hwnyjwnf� ymwtzlm� | mnhm� ymj� zxjkzq� {jwgfq�

kfqxjmttix�fwj �inxynslznxmji�kwtr�ymj �mfyjkzq�tsjx3�Ymj �knwxy�hwnyjwnts�nx�| mjymjw�ymj �kfqxjmttix�

RTS
�Ujsjqtuj�R zwwf~1�Uqfyt�ts�Utjyw~1�u3�68<3��

RTT
�Nsyjwjxynslq~1�ymj �yj}yx�Xthwfyjx�vztyjx�kwtr�M jxntiØx�| twpx1�u� � �� ��� �fsi�\twpx�fsi�I f~x1�

fwj�rzhm�kj | jw�ymfs�ymj�hnyfynts�kwtr�M trjwØx�j��� � �fsi�p� � � � � � �3�Ymj �utjyx�| mt�fwj�nshqziji�

ns�Õymj�tymjw�utjyxÖ�fwj�uwjxzrfgq~ �Fjxhm~ qzx�-hk3�8=6i1�8>6j1�jy�fq3.1�J zwnunijx�-hk3�8>: j1�

: ;=g.1�Xtumthqjx�fsi�Unsifw3�



RTQ

fwj�ijunhyji�Õknsj�-4(*1..Ö�tw�sty�-8<<i.3�Xthwfyjx� j}uqfnsx�ny�ns�f�rtwj�htshwjyj � | f~ �fx�

ktqqt| x3�

q����� �� �8<<j�

K$(' %;4#Mp $&. 4(41. -Q)D(' $G *+,g1�!%"W 8%1' $% 4(W Z"]A' -~-D %;)&'1�s)!%"

,"(R%U.�¹7J9' P-&4+$( ,"#RA' -~. _' KÕ-&( 6-3*78F ,"#e(&3�

\ mjs�f�rfs�ns�xujjhm�rfpjx�f�gfi�wjuwjxjsyfynts�tk�| mfy�ltix�fsi�mjwtjx�fwj�qnpj1�

ozxy�fx�f�ufnsyjw�| mt�ufnsyx�xtrjymnsl�ymfy�itjxsØy�wjxjrgqj�ymj�ymnslx�| mtxj�qnpjsjxx�

mj�| nxmji�yt�ufnsy3�

Ymj�| twi�Õgfiq~ �-4(41..Ö�nx�ymj�tuutxnyj�htshjuy�yt�Õknsj�-4(*1..3Ö�Ymjxj�| twix�tk�Xthwfyjx�

htsyfns�y| t�utnsyx�yt�| mnhm�| j �xmtzqi�uf~ �fyyjsynts3�Knwxy1�ymj �inkkjwjshj�| mnhm�rfpjx�ymj�

xytwnjx�ÕknsjÖ�tw�ÕgfiÖ�nx�ymj �ijunhynts�tk�Õltix�fsi�mjwtjx3Ö�Ymnx�inkkjwjshj �| tzqi�sty�gj �

jkkjhyji�g~ �ymj �utqfwny~ �gjy| jjs�ywzym�fsi�kfqxj3�J {js�nk�f�xytw~ �nx�ywzj1�ny�xmtzqi�sty�gj �ytqi�yt�

Õymtxj�| mt�fwj�ymtzlmyqjxx�fsi�~ tzsl�ujtuqj�-̀R"-'5. $% 4(W '5-&.1Ö�| mjs�ny�nx�sty�Õknsj3ÖRTU

Ymnx�{nj| �nx�gfxji�ts�ymj �nijf�ymfy�~ tzsl�ujtuqj�fwj�sty�fgqj�yt�Õinxynslznxm�mniijs�xjsxj�

Ij!+'-&(.�kwtr�| mfy�nx�sty�-r�¹N.Ö�-8<=i.3�Xjhtsi1�ny�nx�styj| twym~ �ymfy�ymj �fsfqtl~ �nx�gjy| j js�

ymj�xytwnjx�ytqi�Õg~ �| twix�-$G *+,g.Ö�fsi�ymj�ufnsynslx3�Ymnx�utnsy�xjjrx�yt�htsywfinhy�ymj�knwxy�

utnsy1� gjhfzxj� ymj� wjfxts� | m~ � f� ufnsyjw� iwf| x� gfiq~ � nx� mnx� nshtrujyjshj� tk� iwf| nsl�

wjxjrgqfshj3�Ymnx�utnsy�wj{jfqx�ymfy�ymjwj �nx�f�uwjxzuutxnynts�ymfy�ymj �ywzym1�sfrjq~ �ymj�tgojhy�

tk�ufnsynslx1�nx�fq| f~x�Õknsj3Ö�Ns�twijw�yt�zsijwxyfsi�ymnx�utnsy�kzwymjw1�| j �mf{j�yt�j}frnsj�ymj�

htshjuy�tk�rnrjxnx3�

RTU
�Fqymtzlm�Xthwfyjx�j}hqzijx�ymtzlmyqjxx�fsi�~ tzsl�ujtuqj�kwtr�ymj �tgojhy�tk�ymj�xytwnjx�

| mnhm�fwj �ywzj�gzy�nskjwntw�ijunhynts1�mj�fqxt�firnyx�ymfy�tsq~ �f�kj | �ujtuqj�fwj �fqqt| ji�yt�mjfw�

xzhm�xytwnjx1�| mjs�ymjxj�xytwnjx�mf{j�yt�gj �ytqi�-8<=f.3��



RTR

93�73�Uwtgqjr�tk�n�� ±� ��

\ mjs� Xthwfyjx� rjsyntsx� Õf� ufnsyjw� -,"(R%@..Ö� ns� ymj� vztyfynts� fgt{j1� ny� xzlljxyx� ymj�

wjqfyntsxmnu� gjy| jjs� ywzym� tw� ktwr� fsi� nyx� nrnyfynts� -¹DÕ7)&..1� gjhfzxj� ufnsyjwx� uqf~ � fs�

nrutwyfsy�wtqj�ns�ymj�inxhzxxnts�ts�ymj�gfsnxmrjsy�tk�utjyw~ �ns�ymj �qfxy�gttp�tk�ymj�q����� ��3��

� Qjy�zx�ozru�gfhp�flfns�yt�Gttp�653�Fkyjw�mj �inxhzxxji�inkkjwjsy�ymjrjx�ns�xn}�gttpx1�

Xthwfyjx�yzwsx�gfhp�yt�ymj�ymjrj�tk�utjyw~ �fy�ymj �qfxy�ufwy�tk�ymj�jsynwj�infqtlzj3�Fy�ymj�gjlnssnsl�

tk�Gttp�651�mj �fwlzjx�ymfy�ymj�ktzsifynts�tk�ymj �utqnx�nx�Õwnlmyq~Ö�itsj1�jxujhnfqq~ �kwtr�ymj�

{nj| utnsy�tk�Õsty�firnyynsl�fy�fqq�fs~ �ufwy�tk�ny�ymfy�nx�nrnyfyn{jÖ�-: >: f.3�Ymnx�gjlnssnsl�nx�nyxjqk�

htsywt{jwxnfq1�gjhfzxj�ny�xjjrx�yt�htsywfinhy�sty�tsq~ �ymj �xyfyjrjsy�j}uwjxxji�ns�Gttp�7�fsi�81�

gzy�fqxt�ymfy�ns�ymj�qfyjw�inxhzxxnts�ns�Gttp�65�-;5<f.�ts�ymj �zxjkzqsjxx�tk�utjyw~ �fx�ymj�{jwgfq�

�� �� � � ��� O
RTV
�Q jy�zx�wjfi�ymj�twnlnsfq�yj}y3��

q����� �� �: >: f2g�

4(W�¹N'1�\' JS P,]1�!-**>�¹9' 4(W `**( !%"W (Q$H. P''-11�V. !('$L. `"(�¹=**-'

T"81. � 4DM-Õ%' $X' !+*&'1�-Q0 � 4&)$( J9 P'83Õ78%W. !%"W !-&N)%A. *5,A3�

$L !-[-'@�2R73�

$L�¹7J(ÕF !("(J50%)8(& (Q$H. K)7�¹&Õ7$&4N?�!('$L. ,>"�¹=**-' -Q !("(J%4$5( 'B'

4(W P'(",5)$%"-'1�V. PÕ-W J-4%[1�R(D'%$(&1�P!%&JX 0A"W. a4()$( J&� "7$(& $> $H. e30H.

%oJ73�

RTV
�T ykwnji�M � kkj1�ÕJ nsk¤mwzsl�ns�Uqfytsx�Utqnyjnf1Ö�uu3�6;26<@�Fifr1�Ymj �Wjuzgqnh�tk�Uqfyt1�

Ufwy�N1�u38>8@�Ozqnf�Fssfx1�Nsywtizhynts�yt�UqfytØx�Wjuzgqnh1�u3�8973�



RTS

Fsi�nsijji1�N�xfni1�N�fqxt�wjhtlsn�j�ns�rfs~ �tymjw�fxujhyx�tk�ymnx�utqnx�ymfy�| j �| jwj �

jsynwjq~ �wnlmy�ns�ymj�| f~ �| j �ktzsiji�ny1�gzy�N�xf~ �ymnx�ufwynhzqfwq~ �| mjs�wjkqjhynsl�ts�

utjyw~3�

Õ\ mfy�fgtzy�nyDÖ�mj �xfni3�

Ns�sty�firnyynsl�fy�fqq�fs~ �ufwy�tk�ny�ymfy�nx�nrnyfyn{j3�Ktw�ymfy�ymj�nrnyfyn{j1�rtwj�ymfs�

fs~ymnsl1�rzxy�sty�gj �firnyyji�qttpx1�ns�r~ �tunsnts1�j{js�rtwj �rfsnkjxy�st| �ymfy�ymj�

xtzqØx�ktwrx�mf{j �jfhm�gjjs�xjufwfyji�tzy3�

Ymj�nrutwyfsy�utnsy�mjwj �nx1�fx�rjsyntsji1�ymj�wjfxts�| m~ �ymj�ktzsinsl�tk�ymj �nijfq�utqnx�g~ �

Xthwfyjx�fsi�mnx�nsyjwqthzytwx�nx�itsj �Õjsynwjq~ �wnlmy3Ö�Ymj~ �ini�sty�Õfhhjuy�fs~ �ufwy�tk�ny�ymfy�

nx�nrnyfyn{j3Ö�T sj�xmtzqi�sty�rnxzsijwxyfsi�ymnx�xjsyjshj3�Xthwfyjx�itjx�sty�wjkzxj�fqq�pnsi�tk�

utjyw~1�gzy�mj�wjkzxjx�utjyw~ �fx�kfw�fx�ny�nx�nrnyfyn{j�-K)7�¹&Õ7$&4N.3�Ymjs1�mt| �nx�nrnyfynts�

I� �� ±� ��.�ijknsji�mjwjD�

� Fy�knwxy1�Xthwfyjx�j}uqfnsx�nrnyfynts�g~ �ln{nsl�j}fruqjx�tk�htzhmjx�fsi�yfgqjx3�T s�ymj�

lwtzsi�tk�ymj�inxhzxxnts�ij{jqtuji�ns�Gttp�;1
RTW
�jfhm�tk�ymjr�nx�xzuutxji�yt�mf{j�tsj�Õktwr�

I;J5(.Ö�-: >;g.3�Xtrj�hwfkyxrjs�rfpj �htzhmjx1�xtrj�rfpj�yfgqjx3�\ mfy�hwfkyxrjs�-J7Õ&-3",+.

4�J7Õ&-3",-[.�rfpj�nx�htzhmjx�fsi�yfgqjx�ymfy�| j �zxj�ns�tzw�ifnq~ �qnkj1�gzy�| mjs�ymj~ �rfpj�ymjxj�

uwtizhyx1�ymj~ �Õqttp�fy�-6*5!%&'.Ö�ymj�ktwr�tk�htzhm�tw�ymfy�tk�yfgqj3�Xzhm�hwfkyxrjs�hfs�gj �

hfqqji�hfwujsyjwx3�Ns�fiinynts�yt�xzhm�hwfkyxrjs1�ymjwj �fwj�ujtuqj�| mt�uwtizhj�htzhmjx�fsi�

yfgqjx�ymfy�qttp�qnpj�ymjr�gzy�wjuwjxjsy�tsq~ �ymjnw�Õfuujfwfshjx�-R(&'+Õ%'(.Ö�-: >;j.3�Ujtuqj�

uwtizhnsl�ymj �rjwj �fuujfwfshjx�fwj�hfqqji�Õnrnyfytw�-¹&Õ7$N..1Ö�| mtxj�gjxy�j}fruqj�nx�Õufnsyjw�

IMA,"#R-..Ö�-�� ��.3�Htzhmjx�tw�yfgqjx�ymfy�ufnsyjwx�iwf| �fwj�tsq~ �ymjnw�fuujfwfshjx�fsi�| mfy�

ymj~ �qttp�fy�ns�iwf| nsl�nx�sty�Õymj �ktwrÖ�tk�htzhmjx�tw�yfgqjx1�gzy�htzhmjx�fsi�yfgqjx�ns�xnlmy1�

sfrjq~ �uwtizhyntsx3�

RTW
�J xujhnfqq~ �9>5g3�



RTT

� Ns�ymj�xfrj�| f~1�Xthwfyjx�htzsyx�fqxt�ymj �| wnyjwx�tk�ywfljinjx�-$"(,gJ-!-&+..�fx�tsj �tk�

ymj� nrnyfytwx1� gjhfzxj1� ozxy� fx� ufnsyjwx1� ymj� tgojhy� tk� ywfljinjx�nx� sty� Õymj � ktwrÖ� gzy� ymj�

fuujfwfshj3�S j{jwymjqjxx1�| j �hfs�fqxt�xjj �ymfy�ymj �| twp�tk�nrnyfytwx�fsi�ymfy�tk�hwfkyxrjs�kfqq�

ns�ymj �xfrj�hfyjltw~1�nk�| j �xjj �ymjr�kwtr�ymj �ujwxujhyn{j�tk�nrnyfynts3�Ymj�ktwrjw�nrnyfyjx�

uwtizhyntsx1�gzy�ymj �qfyyjw�ymj �ktwrx3�Ymjs1�| mfy�nx�ymj�inkkjwjshj�gjy| jjs�ymjxj�y| t�y~ ujx�tk�

hwfkyxrjsD�Qjy�rj �yfpj �fs�j}fruqj�tk�f�htzhm1�ozxy�fx�Xthwfyjx�itjx3�F�htzhm1�| mnhm�| j �zxj�ns�

ifnq~ �qnkj1�fuujfwx�inkkjwjsyq~ �ijujsinsl�ts�ymj�fslqjx�kwtr�| mnhm�| j �qttp�fy�ny3�Fqymtzlm�ymj�

inkkjwjshj�tk�nyx�fuujfwfshjx�itjx�sty�htrj�kwtr�ymj�inkkjwjshj�tk�nyx�xmfuj1�gzy�kwtr�nyx�fslqjx1�

ufnsyjwx�iwf| �inkkjwjsy�fuujfwfshjx�fx�nk�ny�nx�sty�ymj �xfrj�htzhm3�Ymjwj �nx�f�lfu�gjy| jjs�ymj�

iwf| s�unhyzwjx�fsi�ymj�j}nxynsl�htzhm�ymfy�hwfkyxrjs�uwtizhj3�Ymj �xfrj�ymnsl�mfuujsx�fqxt�ns�

ywfljinjx3�\ mjs�ymj �ywflji~2| wnyjwx�ijunhy�rnxyfpjx1�kfzqyx�tw�lznqy�ymj�ltix�fsi�mjwtjx�rfpj1�

ymjnw�| twpx�ln{j�fzinjshj�fs�nruwjxxnts�ymfy�ymnx�nx�ymj �jsynwj�qnkj �tw�ymj �qnkjxy~ qj �tk�ltix�fsi�

mjwtjx1�fqymtzlm�ymj�j}uwjxxntsx�tk�ymj�ltix�tw�mjwtjx�| mt�rfpj�rnxyfpjx�fwj�tsq~ �f�xrfqq�ufwy�

tk�ymjnw�jsynwj�qnkjxy~ qjx3�Xzhm�j}uwjxxntsx�fwj �ozxy�qnpj�f�iwf| s�htzhm3�Ymj�ywflji~2| wnyjwx�it�

sty�lwfxu�ymj�sfyzwj�tk�ltix�fsi�mjwtjx1�gzy�ymj~ �yjqq�tsq~ �f�xrfqq�ufwy�tk�ymjnw�sfyzwjx3��

� Ymjwjktwj1�ymj �nrnyfytwx�| mt�uwtizhj�tsq~ �ymj �fuujfwfshjx�fwj�hfqqji�Õymj�rfs�fy�ymj�

ymnwi�ljsjwfynts�kwtr�sfyzwj�-I $-B $"D$-B `"( ,%''NÕ($-. /!L $H. R@)%A.�¹&Õ7$N..Ö�-: ><j.3�

S tyj�ymfy1�j{js�nk�ymjxj�| twix�xtzsi�sjlfyn{j1�Xthwfyjx�itjx�sty�inwjhyq~ �hwnynhn�j�nyx�inxyfshj�

kwtr�ymj �sfyzwj3�Ns�tymjw�| twix1�ymj�kfhy�ymfy�ymj �fuujfwfshjx�fx�uwtizhyntsx�tk�ymj�nrnyfytwxÔ

htzhmjx�tw�yfgqjx�ts�hfs{fx1�ktw�j}fruqjÔ fwj �inxyfsy�ymwjj �ynrjx�kwtr�ymjnw�ktwrx�tw�sfyzwjx�

nx�����ymj�wjfxts�ktw�Õsty�firnyynslÖ�utjyw~3�Ymjxj�| twix�fwj�tsq~ �ijxhwnuyn{j3�Ymjs1�| m~ �xmtzqi�

ymj�utjyw~ �Õfx�kfw�fx�ny�nx�nrnyfyn{jÖ�gj �gfsnxmji�kwtr�ymj�utqnxD��

Nsyjwuwjyjwx�mf{j �xjjs�ymfy�ymj �uwtgqjr�tk�nrnyfynts�qnjx�ns�nyx�hqtxnsl�ymj�| f~ �yt�nsvznwj�

ymj�ywzym�tw�ymj�Ltti3�M 3�Lfifrjw1�| mt�xjjx�utqnynhx�fx�jvzfq�yt�umnqtxtum~1�zsijwxyfsix�ymfy�



RTU

� � �� � ��1�jizhfynts1�fnrx�fy�ymj�nsvznw~ �tk�ymj�ywzym�kwtr�kfpj�tsjx3
RTX
�Kzonxf| f�knsix�ymj�wjfxts�

tk�qnrnyfynts�tk�qnyjwfyzwjx�ns�ymj �inkknhzqy~ �ymfy�ymj~ �mfsiqj �tsq~ �xujhnknh�hfxjx1�xt�ymfy�ymj�

nrnyfynts�ns�xzhm�xujhnknh�hfxjx1�| mnhm�mj �hfqqx�Õxujhzqfyn{j�� �� � � ��1Ö�xmtzqi�gj �wjktwrji�nsyt�

nrnyfynts�tk�ywzym�tw�ymj�� � �� �±� ±�nyxjqk1�| mnhm�mj �hfqqx�Õnsvznwnsl�� �� � � ��1Ö�xt�fx�yt�rfpj�zxj�

tk�nrnyfynts�fx�ymj�rjfsx�ns�ymj �jizhfynts3
RTY
�Kzonxf| fØx�utnsy�tk�{nj| �nx�xmfwji�fqxt�g~ �T lnst�

| mt�knsix�ymj �uwtgqjr�tk�nrnyfynts�ns�nyx�nsyjwwzuynts�tk�ujtuqj�kwtr�vzjxyntsnsl�Õ| mfy�nx�KDÖ�

fsi�ns�nyx� ut| jw� yt�rfpj � ymjr�xyf~ �ns�ymj�xujhzqfynts3
RTZ
��P fgqny�Øx� jrumfxnx� qnjx� ts�ymj�

inkkjwjshj� gjy| j js� wjuwjxjsyfynts� -Fg2gnqizsl.� fsi� wjuqnhfynts� -S fhm2gnqizsl.3
RUQ
��Nk� ymj�

nrnyfynts�tk�ymj�utjynhfq� | twpx�nx�sty�xnruq~ �f�ÕwjuwjxjsyfyntsÖ�gzy�f�Õwjuqnhfynts1Ö�ny�| nqq�

nsyjwwzuy�ujtuqj �kwtr�nsvznwnsl�ymj �ywzym3�J {js�| twxj�nx�ymfy�ymj �wjuqnhf1�n3j31�ymj�uwtizhynts�tw�

ymj�wjxzqy�tk�nrnyfynts1�| nqq�wjuqfhj �ymj �uqfhj�thhzunji�g~ �ymj�ywzj�tsj3�T lnst�wjkjwx�yt�ymnx�utnsy�

ytt3�Ymj�wjuqfhjrjsy�tk�ymj �wjuqnhf�nx�rzhm�| twxj�ns�ymj �hfxj�tk�utjyw~ �ymfs�ns�ymj �hfxj�tk�

iwf| nsl1�gjhfzxj�st�tsj�nx�fgqj�yt�Õ{jwnk~Ö�ymwtzlm�ymj �htrufwnxts� | mjymjw�ymj� knlzwj�tk�

Fhmnqqjx�ns�M trjwØx�j��� � �nx�wnlmyq~ �fsi�ywzq~ �ijunhyji3
RUR
�Fx�qtsl�fx�ymj�knlzwj�tk�Fhmnqqjx�ns�

ymj�j��� � �nx�nsmjwnyji1�ny�thhzunjx�ymj �uqfhj�tk�Õymj�ktwrÖ�tw�Õymj�sfyzwjÖ�tk�Fhmnqqjx3�Ymnx�ut| jw�

tk�nrnyfynts1�| mnhm�hfs�gj �hfqqji�ymj�� �� ±� �� �fx�wjuqnhfynts1�| tzqi�gj �ifsljwtzx1�| mjs�ny�mfx�

fs�fzinjshj �tw�ymj�wjhnunjsyx�| mt�fwj�sty�fgqj�yt�Õ{jwnk~Ö�nyx�fzymjsynhny~3��

RTX
�M fsx�Lfifrfjw1�ÕUqfyt�zsi�inj�I nhmyjw1Ö�uu3�6>82<1�7553�

RTY Wca[$<>;A1)*4bR2b`%u3�6;: @�$\GZY2FN/+.2&

7?8'"&6@;9#8'"&6#=?5#'%uu3�88528873�
RTZ C_HX$KQ2PO� &ID'SME2$KQU]b%IRJ� %uu3�6926<3�
RUQ
�Õ\ �wjs� inj� Xunjljqgnqijw� s�rqnhm� gqt«j � Fggnqijw1� xt� | �wjs� xnj� {jwrzyqnhm� | jsnljw�

ljk�mwqnhm3�I jss�xnj�| ¤wijs�xnhm�fqx�gqt«j �Xzgxynyzyj�{ts�jy| fx1�ifx�xnj�xjqgxy�jwpjssgfw�snhmy�

xnsi�zsi�fzk�ifx�xnj�jgjs�ijxmfqg�mnsijzyjs1�uw�xjsynjwjs3�S fhmgnqijw�fgjw�{jwxzhmjs�jgjs�

injxjs�Z syjwxhmnji��zr�[ jwxhm| nsijs��z�gwnsljs3�Xnj�{jwxzhmjs�xnhm�fs�inj�Xyjqqj �ijxxjs��z�

xjy�yjs1�| fx�xnj�snhmy�xnsi�zsi�| fx�xnj��z�xjns�ithm�{twljgjs3Ö�-Fsiwjfx�P fgqn�j1�ÕR nrjxnx�

{jwxzx�W juw�xjsyfynts1Ö�u3�76>3.�
RUR C_HX$KQ2(0(I� $KQU]b%,2^T2JVB2-32Lb%uu3�

6826: 3�



RTV

93�83�R nrjxnx�fsi�nyx�Fzinjshj�

\ mjs�nrnyfytwx1�ktw�j}fruqj�ufnsyjwx1�wjuwjxjsy�xtrj�tgojhyx�ts�f�hfs{fx�ns�twijw�yt�xfynxk~ �

ymjrxjq{jx1�ny�| tzqi�sty�gj �uwtgqjrfynh3�M t| j{jw1�| mjs�ymj~ �wjuwjxjsy�xtrjymnsl�ns�twijw�yt�

xmt| �ymjnw�| twpx�yt�Õzx�-ZÕ['.1Ö�ymj�hmfwfhyjw�tk�nrnyfynts�ymfy�ny�nx�kfw�f| f~ �kwtr�ymj �ywzym�tw�

ymj�sfyzwj�fuujfw�fx�f�inkknhzqy�uwtgqjr�-: >=g.3�Ymnx�ÕzxÖ�Xthwfyjx�rjsyntsx�ijstyjx�ymj �ljsjwfq�

fzinjshj1�| mt�it�sty�pst| �ymj �ktwr�tk�ymj �iwf| s�tgojhyx3�Ymnx�fzinjshj �nshqzijx�fqxt�Õhmnqiwjs�

fsi�ymtzlmyqjxx�ujtuqj �-!([J5. $% 4(W `R"-'%. `'8"A!-&.Ö�-: >=h.3�Xnshj�ymj �fzinjshj�it�sty�

pst| �fx�rzhm�fgtzy�ymj �tgojhy�fx�ymj �ufnsyjw1�ny�nx�jfx~ �jxujhnfqq~ �ktw�f�Õltti�-/,(8+..Ö�ufnsyjw�

yt�Õijhjn{j�-PE(!($#A.Ö�nyx�wjhnunjsyx�fsi�yt�rfpj�ymjr�gjqnj{j �ymfy�ymj�iwf| nslx�fwj�ymj �wjfq�

tsjx�-: >=h.3�Ymj �kzshynts�tk�nrnyfynts�| mnhm�nx�ijxhwngji�fx�ÕijhjnyÖ�nx1�tk�htzwxj1�ktzsi�sty�

tsq~ �ns�ufnsynslx�gzy�fqxt�ns�utjynhfq�| twpx3�Nsyjwjxynslq~1�mt| j{jw1�Xthwfyjx�itjx�sty�qf~ �nyx�

wjxutsxngnqny~ �ts�ymj �utjyx3�W fymjw1�mj �xjjrx�yt�hwnynhn�j�ymj�fzinjshj�| mt�fwj �ijhjn{ji�g~ �ymj�

nrnyfynts� gjhfzxj� tk� ymjnw� qfhp� tk� fgnqny~ � yt� Õinxynslznxm� pst| qjilj� kwtr� nlstwfshj� fsi�

nrnyfynts�-$L (Q$L.�¹X -~+. $S %b'(& P!&)$NÕ7' 4(W /'%!&)$7Õ-)@'7' 4(W�¹DÕ7)&' PE%$#)(&.Ö�

-: >=i.3�Ns�ymnx�htsyj}y1�Xthwfyjx�itjx�sty�fxxzrj�ymj �inkkjwjshj�frtsl�ymj�fzinjshj�tk�utjyw~1�

ktw�j}fruqj1�| mjymjw�ymj~ �fwj �hmnqiwjs�tw�fizqyx3�Ymnx�nx�gjhfzxj�ymj�j kkjhy�utjyw~ �mfx�nx�sty�

inkkjwjsy�ns�fhhtwifshj�| nym�| mt�ymj �fzinjshj �fwj3�M t| j{jw1�ny�nx�tg{ntzx�ymfy�xzhm�jkkjhy�tk�

utjyw~ �ts�hmnqiwjs�nx�xywtsljw�ymfs�fizqyx3���

� \ mjs�Xthwfyjx�ijxhwngjx�ymj�wjhnunjsyx�tk�nrnyfynts�ns�ymnx�| f~1�| mfy�nx�ns�mnx�rnsi�nx�

st�rtwj �ymj�wjqfyntsxmnu�gjy| jjs�ufnsyjwx�fsi�tgxjw{jwx�tk�ymjnw�ufnsynslx1�gzy�ymfy�gjy| j js�

utjyx1�jxujhnfqq~ �ywflji~2| wnyjwx1�fsi�ymj �fzinjshj�| mt�| fyhm�ymjnw�uqf~x3�Ymj�fzinjshj �hfssty�

ÕinxynslznxmÖ�ymj �ywzj�ktwr�kwtr�ymj �nrnyfyn{j�tsj3�Xujhnknhfqq~1�ymj~ �fwj�sty�fgqj �yt�inxynslznxm�

ymj�nskjwntw�utwywfnyx�tk�ltix�fsi�mjwtjx�ns�ymj �ywfljinjx�kwtr�ymjnw�sfyzwjx�| mnhm�fwj �htrutxji�

tk�htzwflj�tw�xjqk2htsywtq3�Ns�fiinynts1�ymj �utjyx�fwj�itnsl�nrnyfynts�j{js�ns�wjuwjxjsynsl�Õymj�

lwjfyjxy�fsi�knsjxy�tk�ymnslx�-!%"W y'�¹%,D)$A' $% 4(W 4(**D)$A'.1Ö�n3j31�ymfy�tk�Õ| fw1�rnqnyfw~ �



RTW

htrrfsi1�ymj � ktzsinsl� tk� utqjnx�-J&-&4N)%A' !+*%A'.1�f�rfsØx� jizhfynts�-!(&J%D(. !5"&

/'8"]!-3.1Ö�tk�| mnhm�ymj�fzinjshj�it�sty�pst| �| mfy�nx�nrnyfynts�fsi�| mfy�nx�sty�-: >>h2i.3�

Ymnx�nshfufgnqny~ �tk�ymj�fzinjshj �nx�xzwjq~ �kfw�kwtr�ymj �fyynyzij�wjvznwji�ns�ymj�nsvznw~ �tk�ymj�

ktwr� tw� ymj � Ltti1� gzy� ymj� uwtgqjr� ymfy� Xthwfyjx� xjjx� xjwntzxq~ � ifsljwtzx� nx� sty� xzhm�

nshfufgnqny~3�W fymjw1�| mjs�ymj�fzinjshj �fx�ymj�wjhnunjsyx�tk�nrnyfynts�wjfhy�htqqjhyn{jq~ �flfnsxy�

nrnyfynts1�tw�rtwj �xujhnknhfqq~1�utjyw~1�ymnx�nshfufgnqny~ �fuujfwx�fx�ymj�lwjfyjxy�uwtgqjr3�

� Fqymtzlm�ymj~ �fwj�sty�fgqj �yt�htrufwj�gjy| jjs�ymj�utwywfnyx�ns�utjynhfq�| twpx�fsi�ymj�

ktwr�tk�ltix�fsi�mjwtjx�gjhfzxj�tk�ymjnw�qfhp�tk�fgnqny~ �yt�inxynslznxm�frtsl�ymjr1�ymj �fzinjshj�

gjqnj{j �ymfy�xtrj�utjyx� | wnyj� Õuqjfxzwfgqj�-ZJ@..Ö�utjynhfq� | twpx�fsi�ywfljinjx�Õ| jqq�-%Y

*5,%&'.Ö�-: >>f@�;5f6@�;5<i.3�Fx�f�wjxzqy�tk�ny1�ymj~ �fuuqfzi�ymj�utjyx3�Ymj �fuuqfzxj�g~ �ymj�

fzinjshj�nsizhjx�f�kzwymjw�wjfhynts�tk�utjyx3�Ymj�utjyw~ �| mnhm�nx�yt�uqf~ �ymj�jizhfyn{j�wtqj�ns�

ymj�utqnx1�xjjpx�rtwj�fuuqfzxj�kwtr�nyx�fzinjshj1�fsi�uwtizhjx�| twpx�ymfy�uqjfxj1�sty�jizhfyj1�

ymj�fzinjshj3�Ymjs1�ymj �vzjxynts�nx�| m~ �ymj�fzinjshj �xjj �xtrj�| twpx�fx�Õuqjfxzwfgqj3Ö�Ymj�

lwjfyjxy�ufwy�| mnhm�xmtzqi�yfpj�nyx�wjxutsxngnqny~ �nx1�fhhtwinsl�yt�Xthwfyjx1�Õymj �jqjrjsy�ns�zx�

| mnhm�nx�kfw�wjrt{ji�kwtr�nsyjqqnljshj �-!+""A JS(Y R"-'N)%A. d'$& $G P' ZÕ['.Ö�ymfy�jsot~x�

fsi�fgfsitsx�tsjxjqk�yt�ymj�uqjfxzwj�uwt{niji�g~ �utjyw~ �-;58g.3�Ymnx�ufwy�tk�ymj�xtzq�nx�hfqqji�

Õnwwfyntsfq�-/*+,&)$-'.Ö�fsi�nx�wzqji�sty�g~ �Õwjfxts�-*+,-..Ö�tw�Õqf| �-'+Õ-..1Ö�gzy�g~ �Õxzkkjwnsl�

I!#8-..Ö�-;59f.3�\ mjs�utjyw~ �| twpx�zuts�ymnx�nwwfyntsfq�ufwy�tk�ymj �xtzq1�ymj �fzinjshj �kj jq�

Õuqjfxzwj3Ö�Fx�kfw�fx�ymj �fzinjshj�it�sty�mf{j�f�xtzq�| nym�ymj �wfyntsfq�ufwy�htsywtqqnsl�ymj�

nwwfyntsfq1�ymj~ �hfssty�inxynslznxm�ymtxj�gwnslnsl�tsq~ �uqjfxzwj�kwtr�ymtxj�jizhfynsl�ymjnw�xtzqx3�

Ymj�fzinjshj �| mt�ktqqt| �ymj�utjyx1�jxujhnfqq~ �M trjw�fsi�M jxnti1�fwj �wjkqjhyji�ns�ymj �nrflj�tk�

ujtuqj�| mt�fwj�sty�jizhfyji�zsijw�UqfytØx�sj| �jizhfyntsfq�uwtlwfr3�M jwj �jrjwljx�ymj �hnwhzqfw�

xywzhyzwj�gjy| jjs�ymj�utjyx�fsi�ymj�fzinjshj�tk�utjyw~1�fsi�Xthwfyjx�xjjx�M trjw�fx�ymj �gjxy�

j}fruqj3��

Knsfqq~1�ny�xmtzqi�gj �vzjxyntsji�mt| �utjyw~ �| twpx�ts�ymj�fzinjshj�fsi�| m~ �xzhm�jkkjhy�

nx�hwnynhn�ji1�gjhfzxj�ny�nx1�ts�tsj�mfsi1�f�hwnynhnxr�ts�ymj�utjyw~1�fsi�ts�ymj �tymjw�mfsi1�ny�



RTX

wjkqjhyx�ymj �ut| jw�tk�utjyw~3�Ymj �ufxxnts�ymfy�rtxy�xywtslq~ �| twpx�ts�ymj�nwwfyntsfq�ufwy�tk�xtzq�

nx� Õlwnjk� -*@!7.Ö�-;59g.3�Ymj� ktqqt| nsl�xmfqq� j}frnsj� mt| � utjyw~ � | twpx� ts�xtzqx� tk�ymj�

fzinjshj1�zxnsl�ymj�xywtsljxy�ufxxnts1�lwnjk1�fx�f�gjfhmmjfi3�

� Ns�Gttp�651�Xthwfyjx�fxxzrjx�y| t�ufwyx�ns�ymj�xtzq�tk�ymj �fzinjshj3�T sj �nx�hfqqji�

Õwfyntsfq�-*-,&)$&4+..Ö�-;57j.1�| mnhm�uqf~x�ymj �wtqj �tk�Õrjfxzwnsl1�htzsynsl�fsi�| jnlmnsl�

IÕ%$"%[' 4(W /"&8Õ%[' 4(W m)$#'(&.Ö�ns�twijw�yt�wjxnxy�gjnsl�ijhjn{ji�g~ �ymj�fuujfwfshjx�-;57i.3�

Ymj�ufwy�Õ| mnhm�uzyx�nyx�ywzxy�ns�rjfxzwjrjsy�fsi�hfqhzqfynts�-$L�¹5$"G 4(W *-,&)ÕG !&%$%B-'.Ö�

nx�htsxnijwji�fx�Õymj�gjxy�ufwy�tk�ymj�xtzq�-65*$&)$-' $H. e30H..Ö�-;58f.3�Ymj�tymjw�nx�ymj�

nwwfyntsfq�ufwy�ymfy�nx�Õkfw�wjrt{ji�kwtr�nsyjqqnljshj3Ö�Ymj �ufwy�| nym�| mnhm�ymj�nrnyfyn{j�fwy�-Z

Õ&Õ7$&4N.�fxxthnfyjx�nx�ymnx�nwwfyntsfq�ufwy1�gjhfzxj1�zsqnpj�ymj �wfyntsfq�ufwy1�ymnx�ufwy�itjx�sty�

rjfxzwj�tw�htzsy�gzy�fhhjuyx�-| nqqnslq~.�xtrjymnsl�Õsjnymjw�ywzj�stw�mjfqym~ �--QJ%'W j,&%[

-QJS/*78%[.1Ö�sfrjq~ �| mfy�ymj �nrnyfyn{j�fwy�hwjfyjx�-;58g.3�Ymj �wjuwjxjsyfyn{j�ymnsl�ymfy�nx�

Õsjnymjw�ywzj�stw�mjfqym~Ö�nx�Õymj �xzkkjwnslÖ�ymfy�iwflx�tsj�yt�ymj�lwnjk�-;59f.3�S tyj�ymfy�tsq~ �

ymj�nwwfyntsfq�ufwy�kj jqx�ymj�lwnjk3�Ymj �wfyntsfq�ufwy�wjhjn{jx�ny�ytt1�gzy�ymj �| f~ �mt| �ymj~ �wjhjn{j�

ny�nx�inkkjwjsy3�Fx�ymj�j}uqfsfynts�tk�ymj�wfyntsfq�ufwy�xmt| x1�ymj�nwwfyntsfq�tsj�wjhjn{jx�ny�fsi�nx�

iwfllji1�xnshj�ymnx�ufwy�itjx�sty�mf{j�Õwjfxts�fsi�qf| Ö�ymfy�jsfgqjx�tsjØx�xtzq�yt�wjxnxy�flfnsxy�

ymj�iwfllnsl�g~ �ymj �lwnjk3�Ymnx�nrflj�wjhfqqx�ymj�rjyfumtw�tk�ymj�rfwntsjyyj �ns�ymj�o�� ��3�Ymj�

nwwfyntsfq�ufwy�| fsyx�fhyzfqq~ �yt�gj �iwfllji�yt�ymj �lwnjk1�gjhfzxj�ymj�sfyzwj�-R@)&..�tk�ymnx�ufwy�

yjqqx�zx�yt�| j ju�fsi�yt�qfrjsy1�ns�twijw�yt�gjhtrj�xfynxknji�-J(4"B)(W $% 4(W /!-J@"()$7(&

m4('1. 4(W /!-!*7)8H'(&.3�Ymj�nwwfyntsfq�ufwy�wjhjn{jx�fsi�kjjqx�ÕuqjfxzwjÖ�| mjs�nyx�sfyzwfq�

ijxnwj�nx�kzqknqqji3�Ymjwjktwj1�ymj�unhyzwj�tk�| j junsl�fsi�qfrjsynsl�nx�xjjs�fx�f�xnls�ymfy�ymj�

wfyntsfq�ufwy�nx�gjfyjs�g~ �ymj �nwwfyntsfq�ufwy�tk�ymj�xtzq3�Ymnx�nx�fqxt�fs�j{nijsy�ymfy�ymj�| jfp�

xtzq�xjjpx�uqjfxzwj1�gzy�sty�nyx�ozxy�xyfyj3��

� Ymj �lwnjk�nx�sty�ymj�tsq~ �ufxxnts�ymfy�fxxthnfyjx�| nym�ymj �nwwfyntsfq�ufwy@�Õkjfw�tk�ijfym�

I$L' 8#'($-' J%J&5'(&.1Ö�Õqfzlmnsl�-$L ,5*-&-'.1Ö�Õxj}�-$L /R"-JD)&-'.Ö�fsi�Õxunwnyjisjxx�

I83Õ+..Ö�fwj� fqxt�htzsyji� fx�ymj� ufxxntsx�ymfy�gwnsl�uqjfxzwj�-8;=f@�;5;h2i.3� Xnshj�ymjxj�



RTY

ufxxntsx�mf{j �f�Õkwjykzq�jqjrjsyÖ�tw�fs�Õnwwnyfgqj�inxutxnyntsÖ�-$L /,('(4$7$&4+'.1�ymj~ �fuujfq�

jfxnq~ �yt�ymj�nwwfyntsfq�ufwy�-;59j.3�Ny�nx�nrutwyfsy�yt�pjju�ns�rnsi�ymfy�Xthwfyjx�itjx�sty�hwnynhn�j�

tw�yw~ �yt�gfsnxm�ymjxj�ufxxntsx@�ny�nx�nrutxxngqj3�Ymj �yfwljy�mj �nx�fyyfhpnsl�yt�nx�ymj �xtzq�ns�| mnhm�

ymj�wfyntsfq�ufwy�hfssty�htsywtq�ymj�nwwfyntsfq�ufwy�fsi�ymj�xtzq�ymfy�nx�t{jw| mjqrji�g~ �ymjr3�Ns�

tymjw�| twix1�XthwfyjxØ�wjuwtfhm�nx�inwjhyji�yt| fwi�ymj �xtzqx�tk�ymj�wjhnunjsyx�tk�nrnyfyn{j�| twpx1�

sfrjq~ �ymj �fzinjshj3�Ymjs1�| mfy�nx�mfuujsnsl�| nymns�ymj�xtzq�tk�ymj �fzinjshj1�nk�ymj�wfyntsfq�

ufwy�hfssty�wjxnxy�ymj�lwnjk�flfnsxy�ymj�uzqqnsl�tk�ymj�nwwfyntsfqD��

� Ns�twijw�yt�fiiwjxx�ymnx�vzjxynts1�qjy�zx�wjfi�ymj �ktqqt| nsl�ufxxflj�| mnhm�j}uqfnsx�| m~ �

ymj�utjyx�yjsi�yt�ijunhy�ymj �Õnwwnyfgqj�inxutxnyntsÖ�ns�ymjnw�| twpx3�

q����� �� �;59j�

-Q4-B' $L�¹9' !-**X'�¹DÕ7)&' 4(W !-&4D*7' 20%&1�$L /,('(4$7$&4+'1�$L J9 R"+'&Õ+'

$% 4(W Z)@0&-' \8-.1�!("(!*N)&-' � ' /%W (Q$L (j$G1�-�$% tqJ&-'�¹&ÕN)()8(& -�$%

Õ&Õ-3Õ5'-3 %Q!%$9. 4($(Õ(8%['1�`**A. $% 4(W !('7,@"%& 4(W !('$-J(!-[. /'8"]!-&.

%;. 85($"( )3**%,-Õ5'-&.?�/**-$"D-3 ,#" !-3 !#8-3. Z�¹DÕ7)&. (Q$-[. ,D,'%$(&3�

S t| � ymjs1� ymj� nwwnyfgqj � inxutxnynts� fkktwix�rzhm� fsi� {fwnji� nrnyfynts1� | mnqj� ymj�

uwzijsy�fsi�vznjy�hmfwfhyjw1�| mnhm�nx�fq| f~x�sjfwq~ �jvzfq�yt�nyxjqk1�nx�sjnymjw�jfxnq~ �

nrnyfyji�stw1�| mjs�nrnyfyji1�jfxnq~ �zsijwxytti1�jxujhnfqq~ �g~ �f�kjxyn{j�fxxjrgq~ �| mjwj�

fqq�xtwyx�tk�mzrfs�gjnslx�fwj�lfymjwji�ns�f�ymjfyjw3�Ktw�ymj�nrnyfynts�nx�tk�f�htsinynts�

ymfy�nx�xzwjq~ �fqnjs�yt�ymjr3��

M jwj �Xthwfyjx�j}uqfnsx�| m~ �utjyx�htrutxj�utjyw~ �fuujfqnsl�yt�ymj �nwwfyntsfq�ufwy�kwtr�y| t�

{nj| utnsyx3�Ymj�knwxy�tsj�htshjwsx�ymj�qfhp�tk�utjyxØ�fgnqny~3�Ymj�utjy�| mt�jslfljx�ns�nrnyfynts�

II�¹&Õ7$&4L. !-&7$N..�nx�sty�fgqj�yt�htrutxj�utjyw~ � | mnhm�ijunhyx�Õymj�uwzijsy�fsi�vznjy�

hmfwfhyjwÖ�-;5: f.3�Ny�rzxy�gj �styji�ymfy�Xthwfyjx�utnsyx�tzy�tsq~ �ymfy�xzhm�hmfwfhyjw�nx�Õsty�jfx~ �



RTZ

I-�$% tqJ&-'.Ö�yt�gj �wjuwjxjsyji�ns�utjynhfq�| twpx3�J {js�nk�ny�nx�inkknhzqy�ktw�ymj�utjyx1�ny�nx�

utxxngqj3�Ymj �xjhtsi�{nj| utnsy�htshjwsx�ymj�fzinjshj3�Ymfy�nx1�ymj�wjhnunjsyx�tk�nrnyfynts1�

jxujhnfqq~ �ymj�fzinjshj�lfymjwnsl�yt�xjj �ymj�uqf~x�tk�ywfljinjx1�it�sty�utxxjxx�ymj�fgnqny~ �yt�

Õzsijwxyfsi�-¹('8#'%&'.Ö�ymj�uwzijsy�fsi�vznjy�hmfwfhyjw3�Gjhfzxj�xzhm�hmfwfhyjw�nx�Õfqnjs�yt�

ymjr1Ö�ymj~ �fwj�sty�fgqj �yt�zsijwxyfsi�| mfy�nx�nrnyfyji�ts�ymj�xyflj3�Ymnx�utnsy�htwwjxutsix�yt�

ymj� inxhzxxnts� ts� ymj� wjqfyntsxmnu� gjy| jjs� uqjfxzwj� fsi� kfrnqnfwny~1� fx� tgxjw{ji� gjktwj3�

Fhhtwinsl�yt�Xthwfyjx1�tsj�kj jqx�uqjfxzwj�yt| fwi�xtrjymnsl1�| mjs�ny�nx�ymj�ymnsl�| mnhm�tsj�nx�

kfrnqnfw�| nym3�Nk�ujtuqj�itjx�sty�ljy�zxji�yt�ymj �hmfwfhyjw�tk�ymj�Õuwzijsy�fsi�vznjyÖ�ujwxts�

izwnsl�hmnqimtti1�ymj~ �it�sty�kj jq�uqjfxzwj�fy�fqq�ns�xjjnsl�ymj�nrnyfynts�tk�xzhm�hmfwfhyjw3�Fx�f�

wjxzqy1�ymj~ �hfssty�jsot~ �ymj�uqf~x�| mjwj�ymj �uwzijsy�fsi�vznjy�hmfwfhyjw�nx�wjuwjxjsyji3��

Fx�ymj �qfxy�nrutwyfsy�utnsy�htshjwsnsl�ymj �wjhjuynts�tk�utjyw~1�| j �mf{j �yt�uf~ �fyyjsynts�

yt�ymj�uwjxzuutxnyntsx�tk�Uqfyt?�ns�| fyhmnsl�ymj�uqf~x�tk�utjyw~1�ymj�fzinjshj�ktwljy�ymjrxjq{jx�

fsi�x~rufymn�j�| nym�ymj �knlzwjx�ns�utjyw~3�Ymnx�xnyzfynts�nx�ijunhyji�g~ �Xthwfyjx�fx�ktqqt| x?�

q����� �� �;5: h2i�

-m ,#" !-3 65*$&)$-& ZÕ1' /4"-]Õ%'-& � ÕN"-3 � `**-3 $&'L. $1' $"(,gJ-!-&1'

Õ&Õ-3Õ5'-3 $&'> $1' Z"]A' P' !5'8%& d'$( 4(W�¹(4">' tH)&' /!-$%D'-'$( P' $-[.

TJ3"Õ-[. � 4(W � J-'$#. $% 4(W 4-!$-Õ5'-3.1�-b)8S K$& 0(D"-Õ5' $% 4(W P'J+'$%. ZÕ=.

(Q$-U. f!+Õ%8( )3Õ!#)0-'$%. 4(W )!-3J#M-'$%. P!(&'-BÕ%' V. /,(8L' !-&7$N'1�r.

_' ZÕ=. K$&�¹#*&)$( -c$A J&(8F3�

\ mjs�j{js�ymj �gjxy�tk�zx�mjfw�M trjw�tw�fs~ �tymjw�tk�ymj�ywflnh�utjyx�nrnyfynsl�tsj�tk�

ymj�mjwtjx�ns�rtzwsnsl�fsi�rfpnsl�vznyj�fs�j}yjsiji�xujjhm�| nym�qfrjsyfynts1�tw1�nk�

~ tz�qnpj1�xnslnsl�fsi�gjfynsl�mnx�gwjfxy1�~ tz�pst| �ymfy�| j �jsot~ �ny�fsi�ymfy�| j �ln{j�

tzwxjq{jx� t{jw� yt� ktqqt| nsl� ymj� nrnyfynts@� xzkkjwnsl� fqtsl� | nym� ymj� mjwt� ns� fqq�

xjwntzxsjxx1�| j �uwfnxj�fx�f�ltti�utjy�ymj�rfs�| mt�rtxy�uzyx�zx�ns�ymnx�xyfyj3�



RUQ

Ymjxj� wjfhyntsx� tk� ymj � fzinjshj � ns� tgxjw{nsl� ymj � utjynhfq� | twpx� nx� sty� hfzxji� g~ � ymjnw�
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mjwtÖ�fwj�ymj �fzinjshj�| mt�kjfw�ymj �M fijx�tw�ymj�Fkyjwqnkj�fsi�qfrjsy�ymj�ijfym�tk�ymjnw�kwnjsix�

fx� nk� ymj~ � | jwj � ymjrxjq{jx�Fhmnqqjx� tw� tymjw� knlzwjx3� Ymj ~ � hfssty� inxxthnfyj� ymjnw� t| s�

j}ujwnjshjx�kwtr�ymj �nshnijsyx�ymfy�mfuujs�yt�ymj�knlzwjx�ns�ymj�utjyw~3�Ymj �inxfuujfwfshj�tk�

ymj�inxyfshj�tw�inkkjwjshj�gjy| jjs�ymj �fzinjshj�fsi�ymj�knlzwjx�ns�ywfljinjx�nx�fqxt�xmt| s�g~ �

ymj�Lwjjp�| twix3�Ymj �fzinjshj �ktwljy�ymjrxjq{jx1�gjhfzxj�ymj~ �Õln{j �ymjrxjq{jxÖ�tw�Õxzwwjsijw�

ymjrxjq{jxÖ�yt�ymj �knlzwjx3�Ymj ~ �Õxzkkjw�fqtsl�| nym�ymj�mjwtÖ�sty�kwtr�ymj �xyfsiutnsy�tk�ymj�

tgxjw{jwx1�gzy�fx�ymj �fhytwx�tw�fljsyx@�ymj~ �Õj}ujwnjshj �-!#)0A.Ö�ymj�nshnijsy�Õytljymjw�-)@'.3Ö�

Ymwtzlm�ymj�uqf~x�ts�ymj �xyflj1�ymj�fzinjshj�ln{j�ymjrxjq{jx�yt�tymjwx1�sfrjq~ �ymj �knlzwjx3�

Ymj~ �jsot~ �uqf~x�| nymtzy�fs�tgojhyn{j�ujwxujhyn{j3�Wfymjw1�ymj~ �j}ujwnjshj�fqq�tk�ymj �nshnijsyx�

ytljymjw�| nym�ymj�knlzwjx�| mt�fwj�kwnlmyjsji�tk�ijfym�fsi�qfrjsy�ymj �ijfym�tk�ymjnw�kwnjsix1�fsi�

fx�f�wjxzqy1�ymj~ �Õnijsynk~Ö�| nym�ymj �knlzwjx3
RUS

� Ymj � knwxy� xjsyjshj� fy� ymj� gjlnssnsl� tk� Gttp� 65� mfx� yt� gj � zsijwxytti� kwtr� ymnx�

ujwxujhyn{j3�\ mfy�Xthwfyjx�mfx�ns�rnsi�| mjs�mj �fwlzjx�ymj�gfsnxmrjsy�tk�utjyw~ �kwtr�mnx�nijfq�

utqnx1�nx�ymj�nrnyfyn{j�fwy�ymfy�nx�wjrt{ji�kwtr�nyx�sfyzwj�tw�nyx�fzymjsynh�ktwr�� �� �rfpjx�ymj�

fzinjshj�kj jq�uqjfxzwj1�ktwljy�ymjrxjq{jx�fsi�xzkkjw�fqtsl�| nym�ymj�knlzwjx�ns�uqf~x3�Ny�fqxt�

nsinhfyjx�ymfy�Xthwfyjx�ns�ymj �q����� �� �itjx�����yw~ �yt�gfsnxm�jsynwj�utjyw~3�G~ �ijknsnsl�ymj�utjyw~ �

ymfy�gwnslx�gfi�jkkjhyx�ts�ymj �fzinjshj1�mj �fyyjruyx�yt�xf{j�ymj �utjyw~ �ymfy�nx�fhhjuyfgqj�ns�ymj�

utqnx3�

RUS
�M f{jqthp1�Uwjkfhj�yt�Uqfyt1�u3�9: 3�



RUR

: 3�Xzrrfw~�

Ymnx�hmfuyjw�nsvznwji�ymj�htsyjsy�tk�jizhfynts�ymwtzlm�� �� � �� ±3�Fx�tgxjw{ji�ns�Hmfuyjw�N�fsi�

NN1�jizhfynts�fsi�� �� � �� ±�fwj�y| t�ijhnxn{j�jqjrjsyx�ymfy�htsxynyzyj�ymj�nijfq�ozxy�utqnx�fx�| jqq�

fx�ymj�qz}zwntzx�utqnx3�Gjhfzxj�ymj�fshnjsy�Lwjjp�htshjuy�tk�Õ� �� � �� ±Ö�jsyfnqx�{fwntzx�fxujhyx�

tk�ujwktwrfshjx1�xzhm�fx�nsxywzrjsyfq�rzxnh1�xtsl1�ifshj�fsi�utjyw~1�ymj�nijfq�jizhfynts�| mnhm�

rfpjx�zxj�tk�� �� � �� ±�mfx�yt�htshjws�ymjxj�{fwntzx�fxujhyx3��

� UqfytØx�jizhfyntsfq�uwtlwfr�ijknsji�ns�ymj�q����� �� �htsxnxyx�tk�ymwjj �rfns�xyfljx3�Ymj�

knwxy�xyflj�nshqzijx�y| t�ufwyx?�zugwnslnsl�fsi�jizhfynts�ymwtzlm�� �� � �� ±�fsi�um~xnhfq�ywfnsnsl�

I� � � �� � ��� ±.3�Ymj�xjhtsi�xyflj�nx�hfqqji�ymj �ÕuwjqzijÖ�ktw�ymj �rfns�qjfwsnsl�fsi�ujtuqj �fwj�

xzuutxji�yt�qjfws�rfymjrfynhx�nshqzinsl�fwnymrjynh�fsi�fxywtstr~ �fy�ymnx�xyflj3�Fy�ymj�ymnwi�

fsi�qfxy�xyflj1�ujtuqj�fwj �knsfqq~ �fgqj �yt�gj �jslflji�ns�ymj �Õinfqjhynh3Ö�Z sqnpj�ymj�xjhtsi�fsi�

ymnwi�xyfljx� tk� ymj� uwtlwfr1�ymj� zugwnslnsl� fsi� jizhfynts� ymwtzlm� � �� � �� ±� yfwljyx� fy� fqq�

hmnqiwjs1�jxujhnfqq~ �nskfsyx�fsi�xrfqq�hmnqiwjs1�ns�ymj�utqnx3��

Ymj �nrutwyfsy�uwjhtsinynts�nx�ymj �wjqfynts�gjy| j js�ymj�rjfsx�ktw�jizhfynsl�hmnqiwjs�fsi�

ymj�htsinynt�mzrfsf�ymfy�| j �tgxjw{ji�ns�Hmfuyjw�NN3�n�� � �� ±�nx�in{niji�zu�nsyt�y| t�jqjrjsyx?�

tsj�nx�rzxnhfq�jqjrjsyx1�n3j31�mfwrts~ �fsi�wm~ymr1�fsi�ymj�tymjw�nx�nyx�{jwgfq�ufwy�| mnhm�nx�

hfqqji�Õxujjhm�-��� ��.3Ö�Ymj �htsinynt�mzrfsf�fsi�ymj�zugwnslnsl�ymwtzlm�� �� � �� ±�hts{jwlj�fy�

ymj�rzxnhfq�jqjrjsyx3�Ymj �rzxnhfq�jqjrjsyx1�mfwrts~ �fsi�wm~ymr1�fwj �zxjkzq�ktw�zugwnslnsl�

nskfsyx�fsi�{jw~ �xrfqq�hmnqiwjs�| mt�fwj�sty�~ jy�fgqj �yt�zsijwxyfsi�xujjhm�tw�qfslzflj3�S tyj�

ymfy�ymj�zugwnslnsl�ymwtzlm�mfwrts~ �fsi�wm~ymr�nx�sty�f�pnsi�tk�yjfhmnsl3�Ozxy�qnpj�ymj�gwjj�j�

gqt| nsl�ns�ymj �mjfqym~ �uqfhj �j}frnsji�ns�Hmfuyjw�NN1�ymnx�xyflj�tk�jizhfynts�fnrx�fy�hwjfynsl�

nshqnsfynts�yt�ymj �Õgjfzynkzq���� ��Ö�ns�hmnqiwjsØx�xtzq1�xt�ymfy�hmnqiwjs�| nqq�kj jq�uqjfxzwj�fsi�

kfrnqnfwny~ �yt�ymj�| twpx�fhhtrufsnji�g~ �Õgjfzynkzq���� ��Ö�| mjs�ymj~ �zsijwxyfsi�xujjhm�fsi�

qfslzflj3�Ns�tymjw�| twix1�ymj �yfxp�tk�ymj�zugwnslnsl�ymwtzlm�mfwrts~ �fsi�wm~ymr�nx�yt�rfpj�

mfgny3�



RUS

Ns�ymj �jizhfynts�ymwtzlm�� �� � �� ±1�Õmfwrts~Ö�fsi�Õwm~ymrÖ�fwj �zxji�yt�wjuwjxjsy�ymj�

fyynyzij1�qnkj �fsi�hmfwfhyjw�tk�ymj �knlzwjx�ns�uqf~x3�Xthwfyjx�jrumfxn�jx�ymfy�ymjxj�mfwrts~ �fsi�

wm~ymr�xmtzqi�wjuwjxjsy�{tnhj1�fhhjsy�tw�unyhm�fsi�ljxyzwj�tw�utxyzwj3�Ns�tymjw�| twix1�ny�itjx�

sty�rfyyjw�| mnhm�pnsi�tk�mfwrtsnh�rtijx�fsi�rjywnh�fwj �jruqt~ ji3�Gjhfzxj�mfwrts~ �fsi�

wm~ymr� fwj � fgqj� yt� fuujfq�yt� ymj� fzinytw~ � fsi� {nxzfq� ujwhjuyntsx� tk� hmnqiwjs� | mt� it� sty�

zsijwxyfsi� ��� �� � ~ jy1�ymjxj�rzxnhfq� jqjrjsyx� mf{j� yt�xmt| �ymjr� mt| � f� htzwfljtzx� tw� f�

rtijwfyj�ujwxts�gjmf{jx3�

\ mjs�hmnqiwjs�lwt| �zu�fsi�gjhtrj�fgqj �yt�zsijwxyfsi���� ��1�ymj �{jwgfq�ufwy�tk�� �� � �� ±

uqf~x�ymj�rfns�wtqj3�Ymnx�ufwy�nx�ymj �htsyjsy�tk�ymj �xytwnjx�tw�utjynh�| twpx�fsi�ny�nx�htsxnxyji�tk�

ymj�{jwgfq�kfqxjmtti�-� � � � � ��.3�Xthwfyjx�uf~x�xujhnfq�fyyjsynts�yt�ymj�{jwgfq�kfqxjmtti1�gjhfzxj�

ny�xmtzqi�gj �zxji�tsq~ �g~ �ymj�wzqjwx�tk�ymj �utqnx3�T s�ymnx�lwtzsi1�ymj�htsyjsy�tk�utjyw~ �sjjix�yt�

gj �hfwjkzqq~ �j}frnsji3�Fx�ymj�nrflnsfw~ �vzjxynts1�| mnhm�Xthwfyjx�hfxyx�yt�M trjw1�xzlljxyji�

ymfy�ymj�yfxp�tk�utjyw~ �nx�yt�rfpj�ymj�ujtuqj �ns�ymj �utqnx�gjyyjw3�Ymzx1�xtrj�{jwxjx�ymfy�htzqi�

uwtrtyj�hmnqiwjsØx�gfi�gjmf{ntw�tw�nrunjy~ �| nqq�gj �ijqjyji1�gjhfzxj1�nk�hmnqiwjs�wjujfyjiq~ �

qnxyjs�yt�ymj�xhjsj�| mjwj�ltix�tw�mjwtjx�it�| wtsl1�ymj~ �| nqq�yjsi�yt�nrnyfyj�xzhm�hmfwfhyjw3�

Fhhtwinsl�yt�Uqfyt1�ymjxj�zsfhhjuyfgqj�ufxxfljx�fwj�kwjvzjsyq~ �ktzsi�ns�M trjwØx�fsi�M jxntiØx�

| twpx3�

Ymj�qfxy�ufwy�j}frnsji�ymj �wjfxts�ktw�xzhm�f�xj{jwj�hwnynhnxr�flfnsxy�ymj �y| t�lwjfyjxy�

utjyx3�Ymj�tgxjw{fynts�wj{jfqji�ymfy�UqfytØx�wjuwtfhm�nx�inwjhyji�fy�ymj�hnwhzqfw�xywzhyzwj�| mnhm�

nx�htsxywzhyji�g~ �utjyx�fsi�nyx�fzinjshj3� \ mjs�ymj�utjyx�htrutxj�utjynhfq� | twpx1�mf{nsl�

M trjwØx�tw�M jxntiØx�| twpx�fx�ymjnw�rtijqx1�ymj �fzinjshj�fuuqfzi�ymjr�gjhfzxj�ymj�fzinjshj�

fwj�zxji�yt�xzhm�xytwnjx3�Ns�twijw�yt�gwjfp�ymnx�hnwhzqfw�xywzhyzwj1�Uqfyt�hwnynhn�jx�xtrj�utjynhfq�

| twpx� | mnhm� fwj � | nijq~ � fhhjuyji� vznyj� xj{jwjq~1� gzy� ny� itjx� sty� rjfs� ymfy� mj� | fsyx� yt�

htruqjyjq~ �gfsnxm�utjyw~ � kwtr�ymj�utqnx3�Ymj�utnsy�nx�wfymjw�ymfy�mj�mfx�yt�fyyfhp�tsq~ �ymj�

zsfhhjuyfgqj �ufxxfljx�ns�twijw�yt�rfpj �zxj�tk�utjyw~ �ktw�jizhfynsl�hmnqiwjs3��



RUT

Htshqzinsl�W jrfwpx�

Ymnx�ymjxnx�fyyjruyji�yt� j}uqfns�ymj�utqnynhfq�fwy�ij{jqtuji�ns�UqfytØx�umnqtxtum~ � kwtr�ymj�

ujwxujhyn{j�tk�jizhfynts1�tgxjw{nsl�rfnsq~ �mnx�q����� ��3�Fx�xyfyji�ns�ymj�uwjkfhj1�ny�| fx�fs�

fyyjruy�yt�wj2utqnynhn�j�ymj �q����� ��3�Ymj�ymjxnx�xmt| ji�mt| �xywtslq~ �Õymj�utqnynhfqÖ�uqf~x�ymj�

hjsywfq�wtqj�ns�ymnx�infqtlzj1�j{js�ymtzlm�ymj �utqnynhfq�inrjsxnts�itjx�sty�xjjr�yt�kny�yt�ymj�

zsijwxyfsinsl�tk�Õymj�utqnynhfqÖ�ns�tzw�ynrj3�Ns�ymj�ktqqt| nsl1�knwxy�N�xmfqq�qttp�gfhp�ts�ymj �jsynwj�

fwlzrjsy1�fsi�ymjs1�wjkjw�yt�xtrj�utnsyx�| nym�| mnhm�ymnx�ymjxnx�htzqi�htsywngzyj�yt�f�xjwnjx�tk�

ymj�xyzi~ �tk�UqfytØx�umnqtxtum~ �fsi�ymj �xyzi~ �tk�ymj �mnxytw~ �tk�utqnynhfq�ymtzlmy�fsi�utqnynhfq�

umnqtxtum~3��

Hmfuyjw�N�| fx�jslflji�ns�ymj�vzjxynts�tk�| mjwj �ymj �utqnynhfq�inrjsxnts�fuujfwx�ns�ymj�

q����� ��3�Ny�ijrtsxywfyji�ymfy1�| mjwjfx�fqymtzlm�Xthwfyjx�xujfpx�tk�f�utqnx�knwxy�ns�ymj �fsfqtl~ �

gjy| j js�utqnx�fsi�xtzq1�ymj�utqnynhfq�inrjsxnts�hfs�gj �fqwjfi~ �ktzsi�ns�ymj�inxhzxxnts�| mjwj�

y| t�rfns�nsyjwqthzytwx�tk�Xthwfyjx1�Lqfzhts�fsi�Fijnrfyzx1�vztyj�ymj �{jwxjx�kwtr�kfrtzx�

utjyx1�jxujhnfqq~ �ymj �lwjfyjxy�utjyx1�M trjw�fsi�M jxnti3�Ymj�nsvznw~ �nsyt�Õymj�utqnynhfqÖ�mfx�

fqwjfi~ �gjlzs�fy�ymj�xfrj�ynrj�| nym�ymj�vzjxynts�tk�ozxynhj�ns�ymj�nsin{nizfq1�gjhfzxj�ymj�{nj| x�

tk�ozxynhj�| mnhm�j{jw~ �hnyn�js�ns�ymj �utqnx�utxxjxxjx�wjkqjhyx�sjhjxxfwnq~ �| mfy�tsj�qjfwsji�tw�

mjfwi�ns�tsjØx�hmnqimtti3�Ymjnw�Õkfymjwx1Ö�| mjymjw�ny�nx�ns�f�gntqtlnhfq�xjsxj�tw�ns�f��rjyfumtwnhfq�

xjsxj1�yjqq�xytwnjx�tk�| mfy�mfuujsx�yt�ujtuqj �| mt�mf{j�qn{ji�ozxyq~ �ns�ymj�Fkyjwqnkj3�Ymj�utwywfnyx�

tk�ltix1�mjwtjx�fsi�ymj �M fijx�ymfy�ymj�kfymjwx�sfwwfyj�yt�ymj�hmnqiwjs�twnlnsfyj�kwtr�utjynhfq�

| twpx3�Ymjxj�nrfljx�fwj�nsmjwnyji�kwtr�kfymjwx�yt�hmnqiwjs1�gjhfzxj�ymj �kfymjwx�gjqnj{j�ymj�

nrfljx�ns�xzhm�xytwnjx�fwj�zxjkzq�ns� jizhfynsl�ymjnw�hmnqiwjs3�Ymj�tqi�mtxy�tk�ymj�mtzxj�ns�

Unwfjzx1�Hjumfqzx1�wjuwjxjsyx�f�ujwxts�| mt�mfi�qn{ji�ns�ymnx�ywfinynts3�

Fkyjw� ymj� utqnynhfq� inrjsxnts� fuujfwji� hqjfwq~ � ns� ymj � inxhzxxnts1� Xthwfyjx� gjlnsx�

jxyfgqnxmnsl�fs�nijfq�utqnx�ns�xujjhm�ns�twijw�yt�ns{jxynlfyj�ymj �twnlns�tk�ozxynhj�fsi�nsozxynhj3�

Ymj�sjji�ktw�jxyfgqnxmnsl�sty�tsq~ �ymj�ywzj�fsi�mjfqym~ �utqnx�gzy�fqxt�ymj�qz}zwntzx�fsi�x| tqqjs�

utqnx�uwt{jx�ymfy�ozxynhj�-fsi�nsozxynhj.�hfs�j}nxy�tsq~ �ns�ymj�qfyyjw�utqnx3�Ymj�j}frnsfynts�ns�ymj�
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qfyyjw�ufwy�tk�Hmfuyjw�N�xmt| ji�ymfy�ymj�pj~ �yt�jxyfgqnxm�f�ozxy�utqnx�nx�jizhfynts�fsi�nrnyfynts�

| mnhm�it�sty�j}nxy�ns�ymj�mjfqym~ �utqnx�fy�fqq3�Ymzx1�ymj�htrgnsfynts�tk�jizhfynts�fsi�nrnyfynts1�

jxujhnfqq~ �nrnyfynts�ns�� �� � �� ±1�fuujfwx�fx�ymj�hjsywfq�ymjrj�ns�UqfytØx�utqnynhfq�umnqtxtum~3�

Fx� Hmfuyjw� 7� xmt| ji1� ymj� htrgnsfynts� tk� jizhfynts� fsi� � �� � �� ±� wjkqjhyx� UqfytØx�

zsijwxyfsinsl�tk�ymj �htsinynt�mzrfsf�ymfy�inxynslznxmjx�mzrfs�gjnslx�kwtr�tymjw�fsnrfqx3��Ns�

ymj�o�� ��1�| mnhm�ijxhwngjx�ymj �htsinynt�mzrfsf�rtwj�hqjfwq~1�ny�nx�ijknsji�fx�ymj �ujwhjuynts�tk�

twijwx�fsi�inxtwijwx�ns�rtyntsx1�n3j31�wm~ymr�fsi�mfwrts~3�\ mnqj�tymjw�fsnrfqx�fwj �fqxt�fgqj�yt�

xjsxj�xtzsix�tw�rtyntsx1�ymj~ �fwj�zsfgqj �yt�tgxjw{j�twijwx�fsi�inxtwijwx�ns�ymjr�fsi�kjjq�

uqjfxzwj3�Z sqnpj�tymjw�fsnrfqx1�mzrfs�gjnslx�fwj�fgqj�yt�ifshj�| nym�tymjwx1�gjhfzxj�ymj~ �kj jq�

uqjfxzwj�| mjs�ymj~ �xjsxj�wm~ymr�fsi�mfwrts~ �fsi�ymj~ �xmfwj �ymj�xjsxj�tk�wm~ymr�fsi�mfwrts~3�

Ns�ymnx�| f~1�| j �hfs�xjj �f�htssjhynts�gjy| jjs�ymj �zsijwxyfsinsl�tk�ymj�htsinynt�mzrfsf�fsi�ymj�

htshjuy�tk�� �� � �� ±�| mnhm�jrjwlji�fx�ymj�rfns�ymjrj�ns�Hmfuyjw�N3��

Ymj �htsinynt�mzrfsf�fx�ymj�ujwhjuynts�tk�wm~ymr�fsi�mfwrts~ �wjqfyjx�kzwymjwrtwj�yt�

jizhfynts3�Ymj�j}frnsfynts�tk�ymj�qfyyjw�ns�Hmfuyjw�NN�xmt| ji�ymfy�ymj �fuuwtuwnfyj�js{nwtsrjsy�

ktw�jizhfynts�nx�uwnrfwnq~ �inwjhyji�fy�ymj �fzinytw~ �fsi�{nxzfq�ujwhjuyntsx3�Ymj�nijfq�jizhfynts�

js{nwtsrjsy�nx� qnpjsji�yt� Õymj� mjfqym~ � uqfhj1Ö� | mjwj �ymj� gwjj�j� gwnslx�mjfqym� kwtr�ltti�

wjlntsx3�Ns�ymnx�uqfhj1�hmnqiwjsØx�j~ jx�fsi�jfwx�fwj�wjvznwji�yt�gj �fq| f~x�j}utxji�yt�gjfzynkzq�

| twpx1�xt�ymfy�ymj~ �ljy�zxji�yt�gjfzynkzq�ymnslx�| nymns�ymjrxjq{jx3�Ymj�j}frnsfynts�ns�Hmfuyjw�

NN�ijrtsxywfyji�fqxt�ymfy�ymj�mjfqym~ �uqfhj �nx�uwjufwji�ktw�fqq�hmnqiwjs�ns�ymj�utqnx�wjlfwiqjxx�tk�

| mnhm�pnsi�tk�� � � � ��1�sfyzwfq�inxutxnynts1�ymj~ �mf{j3�Ymj�jizhfynts�tw�zugwnslnsl�fy�ymj�knwxy�

xyflj�yfwljynsl�fy�ymj �htsinynt�mzrfsf�nx�tujs�yt�j{jw~ �hmnqi�ns�ymj�utqnx1�| mnqj�ymj �mnlmjw�

uwtlwfrx1�rfymjrfynhx�fsi�infqjhynhx1�fwj�uwjufwji�tsq~ �ktw�ymj�xjqjhyji�hmnqiwjs3��
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