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GZ� A_fe_�`b\_l� m`_� [hevr_� iylb� fbeebZj^h\� ex^_c� b� jh`^Zxlky� \k_
gh\u_��Ih^qbgyykv�ijbjh^ghfm�bgklbgdlm�klZ^ghklb��mklj_feyxlky�hgb
\�[hevrb_�]hjh^Z�k�l_f�[hevr_c�gZklhcqb\hklvx��q_f�djmig__�]hjh^��h[-
jZamy�]b]Zglkdb_�q_eh\_q_kdb_�dhg]ehf_jZlu��KZfh_�m^b\bl_evgh_�\�wlhf
mklhcqb\hf�ijhp_kk_�d�ex^kdhfm� _^bg_gbx�²�h[jZlgh�ijhihjpbhgZev-
gh_�qm\kl\h�h^bghq_kl\Z��AZl_jy\rbkv�\� l_kghl_��q_eh\_d�ih^h[_g� Zwjh-
ahevghc�qZklbp_��ih^o\Zq_gghc�\_ljhf��Ihoh`_�gZ�[jhmgh\kdh_�^\b`_gb_
\�dZie_�`b^dhklb�²�[_kp_evgh_��g_dhhj^bgbjh\Zggh_��dh]^Z�h^bg�g_�qm\-
kl\m_l�l_ieZ��[b_gby�k_j^pZ�^jm]h]h��<jh^_�b�[ebadh�^jm]b_�q_eh\_q_kdb_
qZklbpu��gh�dZd�\u[jZlv�^ey�k_[y�_^bgkl\_ggmx��gm`gmx"�Fg_�dZ`_lky�
qlh�ljm^ghklv�\u[hjZ�q_j_a�ijhiZklb�jZa^_eyxs_]h�ijhkljZgkl\Z�b�_klv
gZklhysZy�ijbqbgZ�g_ihgbfZgby��jZa^hjh\��j_\ghklb��g_ijbagZgguo�Zf-
[bpbc��\_^msbo�d�gZklhys_c�ljZ]_^bb��dhgnebdlm��Z�bgh]^Z�b�d�[hevrhc
\hcg_��<k_�wlb�i_qZevgu_�kh[ulby�mom^rZxl�dZq_kl\h�`bagb�k�mkdhjyx-
sbfky�l_fihf��Q_eh\_q_kl\m�ijhklh�g_h[oh^bfh�qlh−lh�kjhqgh�ij_^ijb-
gylv�ijhlb\�mkm]m[eyxs_]hky�jZat_^bg_gby��ihdZ�A_fey�hdhgqZl_evgh�g_
ij_\jZlbeZkv�\�dmkhd�dZfgy��gZ�dhlhjhf�ih�\heb�<k_\urg_]h�g_ba\_klgh
aZq_f�h[j_lZxlky�fbeebZj^u�kljZ^Zxsbo�h^bghdbo�

Y� ohqm� ij_^klZ\blv� gZ� h[km`^_gb_� k\h_� \b^_gb_� ijh[e_fu� gZ\_^_gby
fhklh\�f_`^m�ex^vfb��h[e_]q_gby�ihbkdZ�_^bghfure_ggbdh\��>jm]bfb
keh\Zfb��a^_kv�[m^_l�ij_^eh`_gZ�k\h_h[jZagZy�l_hjby�hkfuke_ggh]h�q_-
eh\_q_kdh]h� kms_kl\h\Zgby�� dhlhjZy� ihdZ� ^Z`_� g_� bf__l� ki_pbZevgh]h
gZa\Zgby��?_�fh`gh�[u�gZa\Zlv�«l_hjb_c�[jb^`bg]Z�]wih\»��beb�«l_hjb_c
omeb]ZgbafZ»��beb�lZd��dZd�wlh�\ug_k_gh�\�aZ]heh\hd��<ijhq_f��dZd�ke_^m-
_l�ba�kZfhc�l_hjbb��^_eh�\h\k_�g_�\�yjeudZo��Z�\�lhf��qlh�ih^�gbfb�ih^jZ-
amf_\Z_lky��Fu� m`_� gZijb^mfu\Zeb� klhevdh� yjeudh\�� qlh� ^Z\gh� \� gbo
aZimlZebkv�� Qlh�� gZijbf_j�� hagZqZ_l� khpbZebaf� b� _]h� Zglhgbf� dZiblZ-
ebaf"�Beb�kh\k_f�k\_`__�²�jughqguc�khpbZebaf"�<hl�ij_^eZ]Z_lky�l_h-
jby�[_a�hij_^_e_ggh]h�gZa\Zgby��AZlh� y�gZf_j_g�h[tykgblv��qlh�bf_x� \
\b^m�

H^gZdh��^ey�gZqZeZ�gm`gh�ij_^klZ\blvky��Fhy�kljZgZ�²�;_eZjmkv��g_^Z\-
gh�h[jZah\Z\rZyky�ihke_�jZkiZ^Z�Kh\_lkdh]h�KhxaZ��Ohqm�m\_jblv�ijb-
kmlkl\mxsbo��qlh�wlh�²�_\jhi_ckdZy�kljZgZ��b�g_l�gm`^u�bkdZlv�__�\�wd-
ahlbq_kdbo�^_[jyo�\hae_�;Zeb�beb�QZ^Z��>bdb_�Zf_jbdZgpu�kfmlgh�ij_^-
klZ\eyxl� k_[_� _\jhi_ckdbc� dhglbg_gl� dZd� g_qlh�� g_� \oh^ys__� \�Kh_^b-
g_ggu_�RlZlu��G_dhlhju_�^Z`_�\kihfbgZxl��qlh�wlh�f_klghklv�gZ�\hklh-
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d_��dhgqZxsZyky�Ihevr_c��;he__�h[jZah\Zggu_�ex^b�\dexqZxl�\�?\jhim
lZd`_�;jblZgkdb_�hkljh\Z��ohlv�hgb�b�ieu\ml�k_[_�\[ebab�_\jhi_ckdh]h
ih[_j_`vy�ih� kh[kl\_gguf� ljZ^bpbyf� \�g_ijZ\bevguo�gZijZ\e_gbyo��B
ebrv�hq_gv�g_fgh]h�ba�\_kvfZ�h[jZah\Zgguo�agZxl��qlh�?\jhiZ�\dexqZ_l
\� k_[y� b�;jblZgkdb_� hkljh\Z� b� \k_� ijhkljZgkl\h� ^h�MjZevkdh]h� oj_[lZ�
?keb�ijb^_j`b\Zlvky�ihgylby�<_ebdhc�?\jhiu�� lh�\� kZfhf� ]_h]jZnbq_-
kdhf�__�p_glj_�e_]dh�h[gZjm`blky�ihqlb�^\mofbeebhgguc�]hjh^�Fbgkd�
Hdjm`Zxs__� ijhkljZgkl\h�� aZ]jyag_ggh_� jZ^bhZdlb\ghklvx�� gZau\Z_lky
;_eZjmkvx�� b� ijh`b\Z_l� gZ� g_f� ��� fbeebhgh\� ex^_c�� Wlh� ij_djZkgZy
kljZgZ�khjhdZ�lukyq�]hem[uo�ha_j�\�khkgh\uo��[_j_ah\uo�b�^m[h\uo�e_-
kZo��Fy]dbc�debfZl��LZdhc�[u�debfZl�^jm]hc�kljZg_��b�[ueZ�[u�hgZ�ijh-
ba\h^bl_evgbp_c�njmdlh\� b� h\hs_c�� dZdbf� ihaZ\b^h\Zeb� [u� aZ_\rb_ky
aZiZ^gu_�jugdb�

H[gZjm`blv�gZqZeh�[_ehjmkkdhc�kljZgu�g_ljm^gh�^Z`_�k\_jom��Ijhe_lZy
ihevkdmx�]jZgbpm�k�aZiZ^Z��]^_�jy[bl�hl�f_edh�gZj_aZgguo�jZaghp\_lguo
ehkdmldh\�� aZf_qZ_rv� g_f_jyggu_� h^ghh[jZagu_� dheohagu_� ijhklhju�
Keh\hf��jZagbpZ�\b^gZ�^Z`_�k�kZfhe_lZ��<k_�wlh�jh\guf�kq_lhf�gbq_]h�g_
agZqbl��djhf_�lh]h��qlh�ohly�dZjlhrdm�jZklyl�b�lZf�b�lml��gh�\hl�aZ\hablv
__�^ey�_^u�ijb^_lky�\k_−lZdb�ba�Ihevrb�

Qlh�_s_�[jhkZ_lky�\�]eZaZ��lZd�wlh�hlkmlkl\b_�ke_^h\�klZjhc�pb\bebaZpbb�
gZke_^by�\_dh\��Ihqlb�g_�hklZehkv�klZjbgguo�aZfdh\��dhkl_eh\�b�p_jd\_c�
ohly�Fbgkd�b�_s_�g_kdhevdh�[_ehjmkkdbo�]hjh^h\�ihklZjr_�b�Fhkd\u�b
W^bg[mj]Z�� GZoh^ykv� ihk_j_^bg_�� ;_eZjmkv� \k_]^Z� [ueZ� i_j_dj_kldhf
aZiZ^Z� b� \hklhdZ�� k_\_jZ� b�x]Z�� L_\lhgu�� eZlgbdb�DZjeZ�OI�� klj_evpu
B\ZgZ�=jhagh]h��ihedb�GZihe_hgZ�b�ijhqb_�\h_gghkem`Zsb_�oh^beb�q_-
j_a�wlm�kljZgm�\h�\k_o�gZijZ\e_gbyo��Ij_^klZ\vl_�k_[y�gZ�i_j_dj_kld_�k
[hcdbf� ^\b`_gb_f� i_r_oh^h\��D� g_fZehfm� m^b\e_gbx� ]_jfZgp_\�� jmk-
kdbo��r\_^h\��iheydh\��njZgpmah\�hdZaZehkv��qlh�lml��gZ�ex^ghc�\h_gghc
^hjh]_�\hh[s_−lh�bf__lky�f_klgh_�gZk_e_gb_��^hfZ�b�p_jd\b��<k_�wlh�aZ-
\h_\Zl_eyf��lhilZ\rbfky�ih� a_fe_�b�ex^yf��f_rZeh��lZd�qlh�ihkljhcdb
jZajmrZebkv��Z�ex^b�mgbqlh`Zebkv�[_a�qbkeZ��Lhevdh�\h�<lhjmx�Fbjh-
\mx�ih]b[eZ�lh�eb�lj_lv��lh�eb�q_l\_jlv�[_ehjmkh\��h�q_f�bklhjbdb�kih-
jyl��Ljb�\hegu�wfb]jZpbb��^Z�klZebgkdb_�dmjhiZlu����P_e_gZijZ\e_ggZy
k_e_dpby� mijhklbeZ� ^h[juc� b� g_� \�f_jm� l_ji_eb\uc� gZjh^�� [_kdhg_qgh
mom^rbeZ�dZq_kl\h�`bagb�

D� m^b\e_gbx� i_j\uo� jZ^bheh]h\�� ijb[u\rbo� gZ�;bdbgb�� ^_kyldb�fhs-
g_crbo� y^_jguo� \aju\h\� g_� mgbqlh`beb� gZqbklh� fZexk_gvdb_� dehqdb
kmrb��GZh[hjhl�� ihjZabeZ� [mrmxsZy� a_e_gv��IjZ\^Z�� bkq_aeb� keh`gu_
`b\u_�nhjfu��bo�f_klh�aZgyeb�ijbfblb\gu_���

Q_eh\_q_kl\h�kms_kl\m_l�lZd�^he]h��qlh�ijb^mfZlv�kh\k_f�gh\mx�bklhjb-
q_kdmx�kblmZpbx�ljm^gh��Ih�djZcg_c�f_j_��d�ex[hfm�kemqZx�ihqlb�\k_-
]^Z� hlus_lky� ih^oh^ysZy� ZgZeh]by��Ihke_� kf_jlb� KZeZaZjZ� ihjlm]Zev-
kdb_�dhehgbb�hdZaZebkv�dZd�[u�kZfb�ih�k_[_��B�\hl�qlh�ba�wlh]h�ihemqb-
ehkv��<�FhaZf[bd_��d�x]m�hl�wd\ZlhjZ�g_l�bki_i_eyxs_c�`Zju��djm]euc
]h^�lZf�l_ieh_�e_lh��:�_keb�ihkfhlj_lv�gZ�ZnjbdZgkdmx�dZjlm��lh�^jm]hc
lZdhc�h[rbjghc�ieh^hjh^ghc�e_kkh\hc�jZ\gbgu��dZd�f_`^m�Ebfihih�b
AZf[_ab��gZ�g_c�g_�kukdZlv��LZf��kj_^b�[mckl\mxs_]h�ieh^hjh^by�hl�]h-
eh^Z�mfbjZ_l�gZk_e_gb_��Gbdlh��djhf_�]jZ`^Zg�khpbZebklbq_kdh]h�hl_q_-
kl\Z��haZ[hq_ggh]h�ihbkdhf�ijh^h\hevkl\by�gZ�h^ghc�r_klhc� kmrb�� ]^_
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kms_kl\mxl�\k_�\b^u�a_fguo�eZg^rZnlh\��Z�lj_lv�qbke_gghklb�²�ijhba-
\h^bl_eb�_^u��g_�fh`_l�ihgylv�wlhl�n_ghf_g��DZd�[u�\�ijbf_j�g_jZamf-
ghklb�mkljhckl\Z�q_eh\_q_kl\Z�ijbjh^Z�ih^ZjbeZ�FhaZf[bdm�f_^v��iheb-
f_lZeeu��ij_djZkgh]h�dZq_kl\Z�p_f_gl��m]hev�b�`_e_agu_�jm^u��Z�x`guc
bfi_jbZebklbq_kdbc�khk_^�ihkljhbe�lZf�kZfmx�djmigmx�we_dljhklZgpbx
\�fbj_��Gh�\hl�g_dhfm�kdZaZlv�]jZ`^Zgbgm��qlh�k�^_j_\Z��ih^�dhlhjuf�hg
jZkiheh`beky�mf_j_lv� ]heh^ghc� kf_jlvx��gm`gh� khj\Zlv�ieh^�� Z� \�ij_-
djZkghc� \bee_� ijb� gZebqbb� we_dljhieblu� gb� d� q_fm� jZa\h^blv� dhkl_j�
<f_klh� mr_^rbo� ihjlm]Zeh\� ihlbohgvdm� ihy\eyxlky� k\hb� ZnjbdZgkdb_
eb^_ju��g_�]jZg^u�ih�ijhbkoh`^_gbx��B�gZqbgZxl�hgb�k�^_e_`Z�\eZklb�b
dhehgbZevguo�hklZldh\�

;_eZjmkv� l_i_jv� dZd� [u� k� aZiZ^gh]h� [hdm� hl� Jhkkbb��:� kljZl_]bq_kdhc
^hjh]hc�gZ�g_h[tylguc�\hklhqguc�jughd�hklZeZkv��=_h]jZnbx�\_^v�gb-
dm^Z� g_� ^_g_rv��B� kgh\Z� ih� g_c� _a^yl� lm^Z� b� gZaZ^��>Z`_� [hevr_�� q_f
jZgvr_��lZd�dZd�ijbqbg�^ey�khpbZebklbq_kdh]h�kZfh_^kl\Z�m�\hklhqgh]h
khk_^Z�g_�hklZehkv��F_`^m�l_f��f_klgh_�gZk_e_gb_�ijhf_`�^hjh]�b�qm`bo
g_nl_ijh\h^h\��ohlv�b�kbevgh�ihj_^_\r__��ihdZ�ijh`b\Z_l�

;ueh� \j_fy�� dh]^Z� ]Za_lZ�«IjZ\^Z»� h[t_^bgyeZ� \k_o� dhffmgbklh\� b� gZ-
qZevgbdh\��:� ^ey� ^jm]bo� i_gkbhg_jh\� [ueb� k\hb� ]Za_lu� ih� bgl_j_kZf�
K_cqZk�kdmdh`b\rb_ky�\�lbjZ`Zo�]Za_lu�qblZxl�jZa\_�iheblbdb�b�j_^db_
[bag_kf_gu��g_[_ahkgh\Zl_evgh�h`b^Zxsb_�iZdhkl_c�hl�\eZkl_c��IhdZ�ih
l_e_\b^_gbx� ieyrml� b� ihxl�� gbq_f� g_� h[t_^bg_ggh_� gZk_e_gb_
ih−ijhklhfm� aZdexq_gh� \� ij_^_eZo� ]hkm^Zjkl\_gguo� kl_g�� G_l� m� g_]h
gbdZdhc� gZpbhgZevghc� b^_b�� b� [Z[dZ� =ZggZ� \_jbl� lhevdh� ij_^k_^Zl_ex
k\h_c�^_j_\gb��dhlhjuc�^ey�g__�hl�klZjh^Z\gbo�\j_f_g�hebp_l\hjy_l�iZg-
kdmx�im]m��Z�fh`_l�kivygm�b�gZ\ham�ih^[jhkblv��;Z[d_�=Zgg_�wlh�\Z`g_c�
ihlhfm�qlh�dZjlhrdm�hgZ�[m^_l�_klv��dhlhjmx�kZfZ�ihkZ^bl�b�\udhiZ_l��:
ba�FbgkdZ�gbdlh�gZ\ham�g_�ih^[jhkbl��<�[hdh\hc�kljZg_�ihy\bebkv�k\hb
iheblbdb��d�kh`Ze_gbx��g_�ehj^u�ih�ijhbkoh`^_gbx��Ml_q_l�fgh]h�\h-
^u��ihdZ�hgb�ih^_eyl�hklZ\r__ky�^h[jh�b�\eZklv��Dh]^Z−gb[m^v�b�lml�^h-
]Z^Zxlky�ijbgylv�aZdhg��ih�dhlhjhfm�\eZklv�²�ls_keZ\guf��[eZ]hihem-
qb_�²�[bag_km��B�qlh[u�gbdh]^Z�wlb�^\Z�ihgylby�g_�h[hagZqZeb�h^gh]h�b
lh]h�`_��Fh`_l��lh]^Z�b�g_�[m^_l�lZd�fgh]h�`_eZxsbo�\�iheblbdb�

Gh\Zy� [_^Z� h[jmrbeZkv� \� ��−f�� Hl� Q_jgh[uey� ;_eZjmkv� ihkljZ^ZeZ
[hevr_�ex[hc�^jm]hc�kljZgu��Iylv�e_l�kimkly�Fhkdh\kdbc�dhg]j_kk�iZ-
fylb� :g^j_y� KZoZjh\Z� j_dhf_g^h\Ze� ijZ\bl_evkl\Zf� ihkljZ^Z\rbo� hl
jZ^bZpbb�kljZg�hldjulv�ki_pbZevgu_�kZoZjh\kdb_�mgb\_jkbl_lu�ih�q_j-
gh[uevkdbf�ijh[e_fZf��LZd�\hagbd�F_`^mgZjh^guc�kZoZjh\kdbc�bgklb-
lml�ih� jZ^bhwdheh]bb�� dhlhjuc� m`_�b�gZ� aZiZ^_�b�gZ� \hklhd_�gZau\Zxl
mgbdZevguf��DZdh\Z�_]h�fbkkby��qlh�aZ�hkh[_gghklb�m�wlh]h�\maZ"

K_cqZk�ihy\behkv� lZd�fgh]h� wdheh]h\��qlh�dZd−lh�g_m^h[gh�m�gbo� kijZ-
rb\Zlv��qlh�hgb�dhgdj_lgh�bamqZxl��Ijbjh^_�hl�bo�qbkeZ�gb�oheh^gh��gb
`Zjdh�²�mom^rZ_lky�ihfZe_gvdm��B�qlh�oZjZdl_jgh��ih�f_j_�mom^r_gby�\
iheh`_gbb�ijbjh^u�ihy\eyxlky�gh\u_�fbjbZ^u�wdheh]h\��H^gb�kqblZxl
k\h_c�aZ^Zq_c�hojZgylv�bkq_aZxsbo�ilbp��^jm]b_�²�ijhlb\gbdb�dhgk_j\-
guo�[Zghd�b�hdmjdh\��G_^Z\gh�ijboh^beb�ihkh\_lh\Zlvky�hl\_lkl\_ggu_
wdheh]b�djmigh]h�jhkkbckdh]h�]hjh^Z��Hgb�bah[j_eb�hq_gv�lhgdb_�l_ogh-
eh]bb��:�gZ^h�kdZaZlv��qlh�\�wlhf�]hjh^_�[u\Zxl�kbevgu_�\_lju��B�wlhl
\_l_j�g_k_l�\�ebph�h[_jldb��k_f_qdh\mx�r_emom�b�^jm]hc�[ulh\hc�fmkhj
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ijyfh�gZ�p_gljZevghc�mebp_��B�Z\lhfh[be_c�\�wlhf�]hjh^_�ih�^\Z�gZ�`b-
l_ey��lZd�qlh�klZ\yl�bo�ih�\k_fm�ijhkljZgkl\m�f_`^m�g_^\b`bfhklvx��D
hklhjh`ghfm�kh\_lm�kgZqZeZ�ih^f_klb�b�qlh−lh�k^_eZlv�k�Z\lhfh[bevguf
gZr_kl\b_f�f_klgu_�wdheh]b�bgl_j_kZ�g_�ijhy\beb�

G_^Z\gh� \�KZoZjh\kdhf� bgklblml_� khklhyeky� ki_pbZevguc� k_fbgZj�� ]^_
ihiulZebkv�\g_klb�dZdmx−gb[m^v�ykghklv�\�hij_^_e_gb_�wdheh]bb��DZd�b
ke_^h\Zeh� h`b^Zlv�� gbq_]h� g_� ihemqbehkv�� JZkieu\qZlh_� hij_^_e_gb_
wdheh]bb�dZd�f_`^bkpbiebgZjghc�gZmdb�^ey�memqr_gby�kj_^u�h[blZgby
ebrv� ^h[Z\ey_l� lmfZgm�� Ih� fh_fm� m[_`^_gbx�� ihdZ� gbdZdhc� gZmqghc
wdheh]bb�g_�kms_kl\m_l�\�ijbjh^_��b�dZ`^uc�\ijZ\_�bf_lv�k\h_�fg_gb_�gZ
wlhl�ij_^f_l�b�\ghkblv�ihkbevguc�\deZ^�\�khhl\_lkl\bb�k�kh[kl\_ggufb
b^_yfb��Ijhklh�ihlhfm��qlh�ex[Zy�gZmdZ��^h�lh]h�dZd�hgZ�klZeZ�_x�gZau-
\Zlvky��ijhreZ�\k_�klZ^bb�hl�gZdhie_gby�^Zgguo�^h�nhjfbjh\Zgby�p_ev-
ghc�l_hjbb��<hl�wlb�klZ^bb�

G:DHIE?GB?�>:GGUO��HLQ:YGB?�HL�BO�BAH;BEBY�²H;-
>MFU<:GB?��HLDJULB?�A:DHGH<��IHKLJH?GB?�L?HJBB

?keb�\u�bf__l_�l_hjbx��agZ_l_�__�aZdhgu��\u�[_a�ljm^Z�ij_^m]Z^Z_l_�ih-
ke_^kl\by��ihklmiZy�l_f�beb�bguf�kihkh[hf��:�m`�_keb�\u�fh`_l_�ij_^-
kdZau\Zlv�ex[h_�ih\_^_gb_�bamqZ_fhc�kbkl_fu��m�\Zk�_klv�\k_�hkgh\Zgby
gZau\Zlv�\Zrm�l_hjbx�gZmdhc��GZijbf_j��\�deZkkbq_kdhc�nbabd_�^_ckl-
\m_l�\k_]h�ljb�]eZ\guo�aZdhgZ��Hgb�hq_gv�ijhklu�b�kh^_j`Zl�g_�[hevr_
lj_o�i_j_f_gguo��?keb�\u�bf__l_�^_eh�k�l_ehf�fZkkhc�m b�ih^_ckl\m_l_
gZ�g_]h�hij_^_e_gghc�kbehc�F��lh�fh`_l_�[ulv�m\_j_gu��qlh�l_eh�ihdZ-
lblky�k�kh\_jr_ggh�hij_^_e_gguf�mkdhj_gb_f�Z:

F = m.a
MjZ\g_gby� deZkkbq_kdhc�nbabdb�� dZd� \b^bf�� \_kvfZ� ijhklu��Gh� ihijh-
[mcl_�^h[Z\blv�\�mjZ\g_gb_�\k_]h�h^gm�ebrgxx�i_j_f_ggmx��b�\u�m\b-
^bl_��dZd�mkeh`gblky�j_r_gb_��<�wdheh]bb�h^gh\j_f_ggh�^_ckl\mxl�lu-
kyqb� i_j_f_gguo�� hibku\Zxsbo� ihq\m�� \h^m� b� \ha^mrgmx� kj_^m�� bo
\aZbfh^_ckl\by�� Z� lZd`_� jZkl_gby� b�`b\hlguo�� dhlhju_� bfb� iblZxlky�
iexk�hloh^u�dZ`^h]h�ba�]eZ\guo�\j_^bl_e_c�²�ex^_c�

GZr_�klhe_lb_�gZau\Zeb�b�Zlhfguf��b�ihemijh\h^gbdh\uf��b�\_dhf�bg-
nhjfZlbdb��b�dZd�lZf�_s_��AZlh�ke_^mxs__�klhe_lb_�ihqlb�gZ\_jgydZ�gZ-
ah\ml�wdheh]bq_kdbf��G_�k_cqZk��d�kh`Ze_gbx��ihlhfm�qlh�ij_^kdZau\Zlv
ihke_^kl\by�\f_rZl_evkl\Z�\�ijbjh^m�fu�\�[hevrbgkl\_�kemqZ_\�g_�mf_-
_f��<ijhq_f��dh_−qlh�ihqbklblv�b�memqrblv�fh`gh��IjZ\^Z��^Z`_�lZdb_
wdheh]bq_kdb_�ijh_dlu�ih�dZjfZgm�ebrv�hq_gv�[h]Zluf�kljZgZf��Fmkh-
jblv�\k_]^Z�e_]q_��q_f�m[bjZlv��Dh]^Z−lh��e_l�ljb^pZlv�gZaZ^��hlukdb\Zy
g_^hklZldb�\�bfi_jbZebaf_��`mjgZebklu�\aZoe_[�hibku\Zeb�kfh]b�b�mfb-
jZxsb_�<_ebdb_�ha_jZ��B�wlh�[ueh�ijZ\^hc��Gh�kfh]h\�[hevr_�g_l��^u-
rZlv�gZ�FZgowllwg_�e_]q_��q_f�\�Fbgkd_�^Z`_�ijb�g_jZ[hlZxs_c�bg^mkl-
jbb�� Z�HglZjbh�b�Fbqb]Zg�²�ij_djZkgu_�f_klZ�^ey�hl^uoZ�b�ju[Zedb�
AgZqbl��fh`gh��<kihfbgZy� jh^bgm�� ]^_� ih� ex[hfm� gZijZ\e_gbx� \klj_-
lbrv� ^ufysb_ky� ]b]Zglu�� y� \k_�iulZeky� jZa]Z^Zlv�� \� dZdbo� dmklZo� hgb�
ijhp\_lZxsb_��ijyqml�k\hb�ljm[u"�Gh�lh�²�:f_jbdZ��?c�fh`gh�aZ\b^h-
\Zlv��kh�\a^hohf�hlukdb\Zy� aZ\Zeb\rb_ky� �aZcqbdb��\�^ujy\uo�[x^`_l-
guo�dZjfZgZo�
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G_�bf_y�wdheh]bq_kdhc�l_hjbb�^ey�ij_^kdZaZgby�mom^r_gbc��fh`gh�jZk-
kqblu\Zlv�ebrv�gZ�h^bg�wnn_dlb\guc�imlv�²�`blv�lboh�b�^bdh�ih�]jbg-
ibkh\kdhfm�ehamg]m�«G_�ljh`v�ijbjh^m�»�Gh�\_^v�gbdlh��^Z`_�kh\j_f_g-
gu_�\ex[e_ggu_��djhf_�klm^_glh\�gZ�dZgbdmeZo���`blv�\�rZeZrZo�g_�aZ-
ohlyl��@_gu�gugq_�dZijbagu�b�lj_[mxl�g_�lhevdh�l_ieuo�d\Zjlbj��gh�b
^jm]bo�ih^Zjdh\�ijh]j_kkZ��LZd�qlh�emqr_�\k_]h�\udbgmlv�ba�]heh\u�[_-
amfgmx�b^_x�\hkklZgh\e_gby�kj_^u�h[blZgby�^h�i_j\h[ulghc�qbklhlu��:
eh]bqgh� kh]eZkblvky� lZd`_� b� k� l_f�� qlh� ^urZlv� [m^_l� klZgh\blvky� \k_
ljm^g__��G_evay�eb��h^gZdh��mom^r_gb_�dZq_kl\Z�hdjm`Zxs_c�kj_^u�k^_-
eZlv�g_�dZlZkljhnbq_kdbf��`blv�\�]Zjfhgbb�k�ijbjh^hc"�Y�^mfZx��^Z��Gh
wlh�^he`_g�[ulv�g_ljZ^bpbhgguc�hkh[uc�imlv�

<kihfgbf��qlh�jZkieu\qZlh�fu�hij_^_ebeb�wdheh]bx�dZd�g_qlh�f_`^bk-
pbiebgZjgh_��Ij_^iheZ]Z_lky�� qlh� wdheh]� ^he`_g� agZlv�nbabq_kdb_�� ob-
fbq_kdb_��[bheh]bq_kdb_�b�_s_�fgh`_kl\h�^jm]bo�f_lh^h\��<jy^�eb�wlh
j_Zebklbqgh��lZd�dZd�kqZkleb\u_�\j_f_gZ�\_ebdbo�wgpbdehi_^bklh\�Fhg-
l_kdv_��Jmkkh�b�^jm]bo�]_gb_\��\�fha]Zo�dhlhjuo�ihf_sZebkv�\k_� agZqb-
l_evgu_�gZmqgu_�hldjulby��^Z\gh�dZgmeb�\�e_lm��AZ�ijhr_^rb_�k�l_o�ihj
^\Z�k�iheh\bghc�klhe_lby�dZ`^Zy�gZmdZ�gZdhibeZ�lZd�fgh]h�bgnhjfZpbb�
qlh�ki_pbZebkl�fh`_l�[ulv�ohjhrbf�agZlhdhf�lhevdh�\�h^ghc�gbdq_fgh
madhc�h[eZklb��H]jZgbq_gghklv�fha]h\h]h�ijhkljZgkl\Z�hklZ\ey_l�k_cqZk
q_eh\_dm�\hafh`ghklv�\u[bjZlv�^ey�k_[y��agZlv

<K?�GB�H�Q?F
beb

GBQ?=H�H;H�<K?F

WlZ�hlqZyggZy�Zevl_jgZlb\Z�dZd−[m^lh�g_�hklZ\ey_l�gbdZdbo�gZ^_`^�wdh-
eh]Zf��\� aZgylbyo�dhlhjuo�dlh−lh�^he`_g�\j_fy�hl�\j_f_gb�h]ey^u\Zlv
hdj_klghklb� madhijhn_kkbhgZevguo� bgl_j_kh\�� ?keb� fu� ohlbf� `blv� \
hdjm`Zxs_c� kj_^_�ijb_fe_fh]h� dZq_kl\Z� ohlv� [u� \� [m^ms_f� klhe_lbb�
ijb^_lky� jZkieu\qZlmx� wdheh]bx� ^_eZlv� gZmdhc�� ^ey� q_]h� m`_� l_i_jv
gZ^h[gh� gZqbgZlv� ]hlh\blv� wgpbdehi_^bklh\� dZq_kl\_ggh� kh\j_f_ggh]h
mjh\gy��J_p_il�bo�ba]hlh\e_gby� \u]ey^bl�ijbf_jgh� lZd��[_jmlky� lhedh-
\u_� fheh^u_� ex^b� ²� bkoh^guc� lZeZgleb\uc� fZl_jbZe�� k� dhlhjuf� ih
kbg_j]bq_kdbf�h[jZah\Zl_evguf�ijh]jZffZf�h^gh\j_f_ggh�jZ[hlZxl��g_
aZ[u\Zy�l_kgh�h[sZlvky�f_`^m�kh[hc��fZl_fZlbdb��nbabdb��obfbdb��[bh-
eh]b��ijh]jZffbklu�b�ijhqb_�\jZqb�k�[hlZgbdZfb��Dhg_qgh��ijbjh^m�lZ-
dbf�iml_f�g_�h[fZg_rv��gh�fh`gh�^hklbqv�kghkguo�j_amevlZlh\�\�agZgb-
yo�

>HKL:LHQGUO�H�=E:<GHF�

Ih�wlhfm�imlb�fu�b^_f�\�KZoZjh\kdhf�bgklblml_��Wlh��ih`Zemc��b�_klv
_]h� ]eZ\gZy� hkh[_gghklv�b� ^hklhijbf_qZl_evghklv��G_� m^b\bl_evgh�� qlh
gb`_ijb\h^bfZy�l_hjby�ihy\beZkv�\�_]h�^_[jyo�

ÃÖÜãå�çÚßèîÚÞ�æÝçèÕëÝÝ

Ihkdhevdm�ex[Zy�gZmdZ�^he`gZ�ijhclb�\k_�klZ^bb�nhjfbjh\Zgby��fu�^ey
gZqZeZ�djZldh�jZkkfhljbf�bf_xs__ky�\�jZkihjy`_gbb�

KlZ^by��� BlZd��qlh�m�gZk�k�wdki_jbf_glZevguf�fZl_jbZehf"�>he]Zy�bk-
lhjby� hklZ\beZ� \� gZke_^kl\h� m`Zkgmx� g_jZa[_jbom� ba� lukyq� jZaebqguo
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yaudh\�b�gZpbhgZevghkl_c��khl_g�]hkm^Zjkl\�b�\kyq_kdh_�bgh_�jZaghh[jZ-
ab_��GZ�i_j\uc�\a]ey^��\�wlhf�f_kb\_�gbdhfm�g_�m^Zklky�khklZ\blv�kljhc-
gmx�� ]Zjfhgbqgmx� dZjlbgm� q_eh\_q_kdh]h� mkljhckl\Z�� b� aZimlZ\rbcky
bkke_^h\Zl_ev�g_ba[_`gh�ijboh^bl�d�ke_^mxs_c�klZ^bb�

KlZ^by� ��� Ihegh_� hlqZygb_� <� wlhf� dZq_kl\_� fh`gh� ij_[u\Zlv� kdhev
m]h^gh�^he]h��dhiZykv�\�bklhjbq_kdhc�jmoey^b�b�hlukdb\Zy�\k_�gh\u_�b
gh\u_�aZ[Z\gu_�hkh[_gghklb�q_eh\_q_kdhc�ijbjh^u��>ey�kZfhmkihdh_gby
fu� fh`_f� kh]eZkblvky�� qlh� i_kljuc� fbj� \k_−lZdb� gZfgh]h� p\_lbkl_c�
kf_rg_c�b�bgl_j_kg_c��q_f�q_jgh−[_eZy�h^ghh[jZagZy�kdmdZ��IhjZ^h\Z\-
rbkv�k^_eZgghfm�hldjulbx��gZf�ohq_lky�ih^_eblvky�jZ^hklvx��Wlh��hdZ-
au\Z_lky��kh\k_f�g_�ijhklh��b[h�[jZlZxsb_ky�\�ex^kdhc�`b^dhklb�bg^b-
\b^mmfu� ^he`gu� _s_� ^_eZlv� ieZ\Zl_evgu_� ^\b`_gby� b� \h\k_� g_� ohlyl
\uiZklv� \� hkZ^hd�� ih^h[gh� dhfie_dkm� Zglb]_g−Zglbl_eh�� DZd� \k_−lZdb
hklZlvky�gZ�ieZ\m��kiZklb�k_[y�b�lh\ZjbsZ�\�dZie_�`bagb"�DZd�h[sZlvky
q_j_a�jZa^_eyxs__�ijhkljZgkl\h"�DZd�gZclb�^ey�k_[y�kZfmx�\Z`gmx�ba
q_eh\_q_kdbo�qZklbp"�B�dm^Z�ieulv�\f_kl_"

KlZ^by����H[^mfu\Zgb_� Hjlh^hdkZevguc�imlv�hlukdZlv�ex[bfh]h�\�iy-
lbfbeebZj^ghf� q_eh\_q_kdhf� ijhkljZgkl\_� ²� ihke_^h\Zl_evgh� ^_eblv
jZaghh[jZab_� gZ� \k_� [he__� f_edb_� dmkdb�� Ij_^iheh`bf�� qlh� dhfm−lh
ijbreh�\�]heh\m�bkdZlv�k\hx�Fwjb��beb�<Zgx���bf_y�^_eh�kh�\k_f�q_eh-
\_q_kl\hf��Y�hl^Zx�k_[_�hlq_l��qlh�ij_^eZ]Z_fuc�kihkh[�ghkbl�nhjfZev-
guc�� koheZklbq_kdbc� oZjZdl_j� b� gZ\_jgydZ� ihy\blky� fgh]h� kh\_lqbdh\
bkihevah\Zlv�bo�kh[kl\_ggu_�ghm−oZm��Fu��h^gZdh��ihc^_f�klZg^Zjlguf
eh]bq_kdbf� iml_f�� dZdbf� gZ\_jgydZ� fgh]b_� ihevah\Zebkv�� jZa]Z^u\Zy
aZ]Z^Zggh_�ih�hl\_lZf��^Z��beb��g_l��gZ�gZ\h^ysb_�\hijhku�

K^_eZ\�g_h[oh^bfu_�h]h\hjdb��ijbklmibf�d�i_j\hfm�rZ]m��ih^_eb\�q_eh-
\_q_kl\h�gZ�^\_�[hevrb_�iheh\bgu��ij_djZkguo�`_gsbg�b�hl\jZlbl_ev-
guo�fm`qbg��Fwjb��jZamf__lky��^he`gZ�[ulv�]^_−lh�\�`_gkdhf�ijhkljZg-
kl\_��Ohly�bkdZlv�__�kj_^b� ����fbeebZj^h\�g_kdhevdh�e_]q_��kh]eZkbfky�
qlh�\k_−lZdb�g_�hq_gv�

q�_�e�h�\�_�q�_�k�l�\�h

��klZ^by   gent’s       ladie’s
��klZ^by J:KU
��klZ^by�������������G:PBHG:EVGHKLB
��klZ^by�������������������YAUDB
��klZ^by������������������KLJ:GU
Ijbklmibf� d� ke_^mxs_fm� ^_e_gbx�� <� khhl\_lkl\bb� k� ebqguf� \dmkhf
h^bg�ij_^ihqblZ_l�q_jgmx��^jm]hc�[_emx��Z�lj_lbc�²�`_elmx�Fwjb��Hl-
qZyggh_�iheh`_gb_��^heh`m�y�\Zf��ihlhfm�qlh�\ke_^kl\b_�mom^r_gby�hd-
jm`Zxs_c�kj_^u�ihy\bebkv�a_e_gu_��Z�_klv��dZd�ba\_klgh��_s_�b�]hem[u_�
>jm]Zy�ijh[e_fZ�\hagbdZ_l�ijb�\gmljbjZkh\hc�b^_glbnbdZpbb��Ba\_klgh�
qlh� [_eu_� k� ljm^hf� jZaebqZl� ^\mo� dblZcp_\�� ^ey� ijhklhlu� \hkijbylby
hlghky�d�gbf� lZd`_�yihgp_\�b�fhg]heh\��<�ib\ghc�dhfiZgbb�jZaebqblv
dZdh]h−gb[m^v� wdahlbq_kdh]h�F]hg[hemg]fm� h[uqgh�g_� khklZ\ey_l�ijh-
[e_fu�^h�l_o�ihj��ihdZ�k�gbf�\f_kl_�g_�ihy\ylky�lZd`_�G]m�b�LhdZgZ\Z��Y
ih^haj_\Zx��qlh��\�k\hx�hq_j_^v��yihgpu�hlebqZxl�KfblZ�hl�B\Zgh\Z�ih
]ZeklmdZf�� KeZ\Z� ;h]m�� [hevrbgkl\h� ex^_c�� aZ� bkdexq_gb_f� g_agZqb-
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l_evghc� qZklb� ]_l_jhojhfhnbebdh\�� ij_^ihqblZxl� bf_lv� ^_eZ� \gmljb
kh[kl\_gghc�jZku�

Gh� b� hiylv−lZdb� ij_^ijbgylh]h�rZ]Z� g_^hklZlhqgh�� qlh[u� gZclb� bkdh-
fmx�Fwjb�� m� dhlhjhc� djhf_�� p\_lZ� dh`b�� gZ\_jgydZ� _klv�fgh]h� ^jm]bo
g_\b^bfuo�ij_bfms_kl\��Fh`_l��wlh�__�gZpbhgZevguc�l_fi_jZf_gl"�Fu�
dZ`_lky�� ih^hreb� d� ihqlb� g_j_rZ_fhc� ijh[e_f_��Ihoh`_�� fu� hdhgqZ-
l_evgh�ihl_jyeb� k\hx�Fwjb�\� lukyqZo�gZpbhgZevghkl_c��GZijbf_j��gZk
bgl_j_km_l�[_ehjmkkdZy�FZjmky��dhlhjZy��kdhj__�\k_]h��`b\_l�\�;_eZjmkb�
gh�\iheg_�fh`_l�hdZaZlvky�\�:f_jbd_�beb�^Z`_�\�:\kljZebb��GZpbhgZev-
gu_�hkh[_gghklb�g_�ijhb]ghjbjm_rv��ihlhfm�qlh�hgb−lh�b�hij_^_eyxl�\
q_eh\_d_�kZfh_�ijb\e_dZl_evgh_��Lm�`_�FZjmkx�fu�hq_gv�ex[bf�aZ�^jZ-
gbdb�� dZdbo� gbdZdZy� ^jm]Zy�FZj]h� g_� ijb]hlh\bl�� AZlh� dZdh]h−gb[m^v
;h[Z� \iheg_� m^h\e_l\hjbl� ih^ZggZy� _]h� kh[kl\_gghc�Fwjb� h\kygdZ� gZ
aZ\ljZd��Z�=Zgkm�ijbylgh�ex[h\Zlvky�iehlkdbfb�nhjfZfb�]jm^Zklhc�FZ-
jb�

M�gZpbhgZevguo�ijbagZdh\�_klv�b�f_g__�ijbylgZy�klhjhgZ��aZljm^gyxsZy
dhffmgbdZpbb��Ihke_�i_j_kljhcdb� \� kh\_lkdb_� kljZgu�gZqZehkv�gZklhy-
s__�gZr_kl\b_�bghkljZgp_\��B� \hl� dZdbf� hiulhf�gZ[ex^_gby� y� ohqm� k
\Zfb�ih^_eblvky��<�i_j\uc�^_gv�ij_[u\Zgby�]hklv�\u]ey^bl�meu[qb\uf�
jhah\uf�b�a^hjh\uf��gZ�\lhjhc�k_j__l��Z�gZ�lj_lbc�²�gZqbgZ_lky�ihghk�
G_kfhljy�gZ�lh��qlh�]hkl_ijbbfgu_�keZ\yg_�ihlqmxl�kZfhc�hl[hjghc�ib-
s_c��\g_rg_�^Z`_�ihoh`_c�gZ�_^m��g_\b^bfu_�dheohagu_�i_klbpb^u�g_-
baf_ggh� ijhba\h^yl� j_\hexpbhgguc� wnn_dl��F_`^m� l_f�� kZfb� ohay_\Z
_^yl�ihom`_�b� lhevdh� dj_iqZxl��Fh`_l�� \u\h^blky� kZfh�beb� [eZ]h^Zjy
gZpbhgZevguf�gZibldZf����LZd�beb�bgZq_��gZpbhgZevgu_�hkh[_gghklb�`_-
em^dh\�fh]ml�[ulv�ij_iylkl\b_f�d�ijh^he`bl_evghfm�h[s_gbx�<Zgb�b
Fwjb�� DklZlb�� aZf_q_gh�� qlh� dj_ihklv� mihlj_[ey_fuo� gZibldh\� dZd−lh
kdZau\Z_lky� g_� lhevdh� gZ� ijh^he`bl_evghklb�`bagb�� gh� b� gZ� l\_j^hklb
aZgbfZ_fhc�`bag_gghc�ihabpbb��<h^dZ�b�^`bg�__�mdj_ieyxl��\�lh�\j_fy
dZd�[m`he_�\uau\Z_l�keZ[hmf_j_gguc�wnn_dl��<k_f�ba\_klgh�� ]^_�b�dZd
ivxl�� lZd�qlh�gZpbhgZevguc�bgl_j_k�\� wlhf�\hijhk_�ebrgbc�jZa� k\b^_-
l_evkl\m_l�h�\Z`ghklb�ie_f_gghc�ijbgZ^e_`ghklb�q_eh\_dZ��Fh`gh�[_k-
dhg_qgh�h[km`^Zlv�jh^h\u_�hkh[_gghklb�hl^_evguo�gZjh^h\��:f_jbdZg-
pu� ba\_klgu� kZfhm\_j_gghklvx�� \g_rg_c� mqZkleb\hklvx�� ohly� lml� `_
l_jyxl�bgl_j_k�d�ij_^u^ms_fm�kh[_k_^gbdm��h[jZsZykv�d�ihke_^mxs_fm�
Hgb�ex[yl�ihdhfZg^h\Zlv�qm`bfb�^_gv]Zfb��gh�kh�k\hbfb�jZkklZxlky�k
ljm^hf�� G_fpu� lhqgu�� aZdhghihkemrgu� b� [hevrb_� ljm^h]hebdb�� >ey
jZ\gh\_kby�\�^jm]hf�ihemrZjbb�ih^h[gufb�q_jlZfb�h[eZ^Zxl�dblZcpu�
OZjZdl_jhf�d�keZ\ygZf�[eb`_�\k_]h�njZgpmau��wfhpbhgZevgu��e_]dhfuk-
e_ggu�b�kh\_jr_ggh�g_h[yaZl_evgu��K�njZgpmahf�keZ\ygbgm�e_]dh�gZclb
h[sbc�yaud��ihkb^_lv�aZ�\uib\dhc��gh�kh\_jr_ggh�[_kihe_agh�bf_lv�^_-
eZ��H�_\j_yo�b�pu]ZgZo�\hh[s_�gZibkZgu�lukyqb�lhfh\��H^gZdh�ij_`^_�
q_f�kh\_jrZlv�f_`gZpbhgZevgu_�k^_edb��h[_bf�klhjhgZf�g_h[oh^bf�bg-
kljmf_gl�h[s_gby�

<hl� m`� ijh[e_fZ� ba� ijh[e_f� ²� yaudh\u_� dhffmgbdZpbb��DZd� ^h]h\h-
jblvky�h�k\Z^v[_"�Yaud�^Zg�ex^yf��qlh[u��ihgbfZy��^jm`blv��`_gblvky�b
j_rZlv� _s_� fgh`_kl\h� ^jm]bo� ihe_aguo� \_s_c�� ;hevrbgkl\h� jZaghh[-
jZaguo�dhgnebdlh\�\hagbdZ_l�ba−aZ�ebg]\bklbq_kdh]h�g_^hihgbfZgby��<
ex^kdhc�`b^dhklb��h^bg��ba�ihke_^gbo� kbe� \u]j_[Zy� kZ`_gdZfb��fh`_l
hq_gv� ^Z`_� ^h[jh`_eZl_evgh� meu[Zlvky� hlklZxs_fm� ^jm]hfm�
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ih−kh[Zqvb�iexoZxs_fmky�jy^hf��gh��g_�bf_y�h[s_]h�yaudZ��hgb�g_�km-
f_xl�^h]h\hjblvky��dZd�ieulv�\f_kl_��Kdhj__�\k_]h��bf�]jhabl�mqZklv�kh-
\f_klgh]h�ihlhie_gby�\�[jZlkdhf�[_afhe\ghf�h[tylbb��LZd�qlh�\�ex[hf
nebjl_�k�Fwjb�gZqbgZlv�gZ^h�k�yaudZ�

DZd�\k_]^Z��m�gZk�gZ�\u[hj�_klv�^\_�djZcgb_�\hafh`ghklb�

D:@>UC�AG:?L�<K?�YAUDB��<K?�>B:E?DLU�B�<K?�KMS?KL-
<MXSB?�KEH<:�

<K?�>H=H<:JB<:XLKY�=H<HJBLV�LHEVDH�G:�H>GHF�YAUD?

I_j\uc�kemqZc�kh\_jr_ggh�g_ijb_fe_f��lZd�dZd�m�aZgylh]h�q_eh\_dZ�\jy^
eb�\�j_a_j\_�[hevr_�ihemlhjZ�dbeh[Zcl�k\h[h^ghc�iZfylb��Qlh�dZkZ_lky
\lhjh]h����Q_c�yaud�\u[jZlv"�:g]ebckdbc��g_f_pdbc�beb�jmkkdbc"�:�fh-
`_l��emqr_�dblZckdbc��ihkdhevdm�hdheh�^\mo�fbeebZj^h\�q_eh\_d�m`_�_]h
agZxl"�;hxkv��qlh�lZdb_�\u[hju�g_ij_f_ggh�ijb\_^ml�d�[hevrhc�\hcg_�
<�gZqZe_�\_dZ�ihevkdbc� _\j_c�ba�[_ehjmkkdh]h� ]hjh^Z�=jh^gh�E_hihev^
AZf_g]hn�^ey�f_`^mgZjh^gh]h�h[s_gby�bah[j_e�wki_jZglh��m�dhlhjh]h�\h
\k_o�kljZgZo�ihy\behkv�fgh`_kl\h�wglmabZklh\��Gh�gZ�h^ghc�r_klhc�km-
rb�KlZebg�\k_o�wki_jZglbklh\�k\_a�\�Kb[bjv��ehdZebah\Z\�ijh[e_fm�h[-
s_gby� b� yaudZ�� ih� ih\h^m� dhlhjh]h� bf_e� kh[kl\_ggu_� him[ebdh\Zggu_
fukeb�

Qlh�`_�hklZ_lky"�Fh`gh��gZijbf_j��\umqblv�g_fgh]h�ba�dZ`^h]h�yaudZ�
;hevrbgkl\h� h[sbl_evguo� ex^_c� agZxl�� qlh� khlgb� keh\� \iheg_� ^hklZ-
lhqgh�� qlh[u� ^mfZlv� h^gh�� ih^jZamf_\Zlv� ^jm]h_�� Z� ^h]h\Zjb\Zlvky� h
lj_lv_f��Bkdexq_gb_�khklZ\ey_l�jZa\_�yaud�ex[\b��\�dhlhjhf�\Z`_g�dZ`-
^uc�g_`guc�hll_ghd��Gbdlh��h^gZdh�� aZ�bkdexq_gb_f�iheblbdh\��ex[\b
dh�\k_fm�q_eh\_q_kl\m�g_�bkiulu\Z_l�� Z�h^gh�ex[h\gh_�\hjdh\Zgb_�^ey
Fwjb� \umqblv� g_� ijh[e_fZ��H^bg� fhc� Zg]ebckdbc� ^jm]�� ijh`b\rbc� \
;_eZjmkb�\�h[s_c�keh`ghklb�hdheh�]h^Z��ijbkemrZeky�d�kh\_lm�b�^hklb]
[hevrh]h�mki_oZ�\�jmkkdhf��GZqZ\� kh�«a^jZkvlml_»��bf_gb� kh[kl\_ggh]h
«Em[Z»�b�«q_luj_»��hg�m`_�agZ_l�hdheh����keh\�b�ijb�gZ^e_`Zs_f�klZjZ-
gbb�kdhjh�kfh`_l�kqblZlvky�jmkkdhyauqguf�

?keb�\k_�ij_^u^msb_�klZ^bb�^_e_gby�fu�ijhreb�mki_rgh�b�^Z`_�gZreb
kihkh[�h[s_gby��ohly�kihldgmlvky�g_�ljm^gh�gZ�ex[hc���ihijh[m_f�ihclb
^Zevr_��L_i_jv�fu�ohlbf�ihbkdZlv�gZrm�Fwjb�\�hl^_evgh�\aylhf�ljb^_-
kylhf�]hkm^Zjkl\_��Fgh`_kl\h�]hkm^Zjkl\�gZ�fbjh\hc�dZjl_�²�gZklhys__
gZdZaZgb_�^ey�q_eh\_q_kl\Z��Y�^Z`_�^mfZx��qlh�wlh�kZfh_�]emih_�bah[j_-
l_gb_�iheblbdh\��H^gh�^_eh��dh]^Z�gZpbhgZevguc�Zj_Ze�kh\iZ^Z_l�k�]jZ-
gbpZfb��Gh�\�lhf�b�^_eh��qlh� ]jZgbpu�gbdZdh]h�hlghr_gby�d�h[hagZq_-
gbx�gZpbhgZevguo�ijbagZdh\�g_�bf_xl��Lml�qlh−lh�kh\k_f�^jm]h_��bjjZ-
pbhgZevgh_���� Ih^haj_\Zx�� qlh� h[tykg_gb_� kms_kl\h\Zgby� jZaebqguo
kljZg�khklhbl�\�lhf��qlh�dhgdj_lguc�iheblbq_kdbc�eb^_j�aZ�ih]jZgbqguf
aZgZ\_khf�ohq_l�l\hjblv�\k_��qlh�ohq_l��^ey�q_]h�b�kha^Z_l�]hkm^Zjkl\_g-
gmx�l_jjblhjbx��G_�agZx�gb�h^ghc�kljZgu�b�dhgklblmpbb��g_�ijh\ha]eZ-
kb\r_c�k\h[h^u��jZ\_gkl\Z��km\_j_gghklb�b�^_fhdjZlbb�

Qlh�dZkZ_lky�^_fhdjZlbb��lh�\�gZr_�\j_fy�m`_�g_l�IeZlhgh\�b�ieZlZgh\�
lZd�qlh�g_dhfm�b�g_]^_�h[tykgblv��qlh�wlh�dhgdj_lgh�h[hagZqZ_l��G_�m^b-
\bl_evgh��qlh�K_\_jgZy�Dhj_y�gZau\Z_lky�^_fhdjZlbq_kdhc��Z�X`gZy�²
ijhklh�j_kim[ebdhc��Ohly�\eZklv�kqblZ_lky�ijbgZ^e_`Zs_c�^_fhkm��dZ`-
^uc�]jZ`^Zgbg�gZ�ex[hc�ihklmihd�^he`_g�ki_j\Z�ihemqblv�jZaj_r_gb_�
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@_eZl_evgh�k�ih^ibkyfb�b�i_qZlyfb��Ihkdhevdm�]jZ`^Zg_�gbdZdbo�i_qZ-
l_c�g_�bf_xl��ihemqZ_lky��qlh�h[jZa�`bagb�dZd�[u�hij_^_ey_lky�Z\lhdjZ-
lZfb�k�i_qZlyfb��AgZx�ihebg_abckdb_�hkljh\Z��]^_�h^gh\j_f_ggh�ijZ\yl
kjZam�^\Z�dhjhey��Dh]^Z�hgb�ibkZeb�dhgklblmpbx��\hagbdeZ�ijh[e_fZ�gZ-
a\Zgby� ]hkm^Zjkl\Z��<� dhgp_�OO� \_dZ�fhgZjoby� a\mqbl� g_� hq_gv� kh\j_-
f_ggh��gh�b�gZ�fh^gh_�«j_kim[ebdZ»�kljZgZ�gbdZd�g_�lygmeZ��Iexgm\��h[Z
j_rbeb�gZa\Zlv�k\hb�g_aZ\bkbfu_�hkljh\Z�ijhklh�]hkm^Zjkl\hf�AZiZ^gh_
b�<hklhqgh_�KZfhZ��B�g_iehoh�a\mqbl�

K� fh_c� lhqdb� aj_gby�� jZ\_gkl\h�²� lh`_� Z[kmj^��Kj_^b� jZ\guo� \k_]^Z
g_ljm^gh� gZclb� dh]h−gb[m^v� jh\g__�� gZijbf_j� =_g_jZevgh]h� k_dj_lZjy
beb�gZqZevgbdZ�mqj_`^_gby��H�lhf��qlh�ex^b�g_jZ\gu�hl�jh`^_gby��agZ_l
ex[Zy� Zdmr_jdZ�� Z�ih�f_j_�`bagb�q_eh\_d�ebrv�mdj_iey_lky�\� wlhf�hl-
djulbb��>_lkdh_�b� klm^_gq_kdh_� h[s_kl\Z��ih−\b^bfhfm��gZb[he__� jZ\-
ghijZ\gh� ^_fhdjZlbqgu� �ohly�b� \�gbo� [u\Zxl� Z[khexlgh� Z\lhjbl_lgu_
eb^_ju���Lhevdh�\�^_lkl\_�d�kwjm�Kfblm�fh`gh�h[jZlblvky�dZd�d�;h[m�beb
ijhklh�fbkl_jm��Z�[m^ms_]h�B\ZgZ�FZdZjh\bqZ�h[ha\Zlv�ijhklh�<Zgvdhc�

Qlh�dZkZ_lky�k\h[h^u��lh�hgZ��dZd�ba\_klgh��\k_]h�ebrv�hkhagZggZy�g_h[-
oh^bfhklv��aZlh�k�km\_j_gbl_lhf�\k_�h[uqgh�[u\Z_l�h¶d_c��Km\_j_gbl_l
fh`gh�^jh[blv�^h�[_kdhg_qghklb��dZd�dZf_ggmx�]eu[m�^h�i_kdZ��>h�jZk-
iZ^Z� Kh\_lkdh]h� KhxaZ� fbj� dZaZeky� ijhkluf� b� jZamfgh� mkljh_gguf�
<h`^v�h^gh]h�ij_djZkgh]h�dhjhe_\kl\Z��ihemqb\rbc��dZd�b�\k_�hklZevgu_
ih^^Zggu_� ohjhr__� q_luj_oe_lg__� h[jZah\Zgb_�� m\_j_ggh� agZ_l�� qlh
KKKJ�²�wlh�h^gZ�r_klZy�kmrb��gZ�dhlhjhc�bf__lky�Fhkd\Z��Khh[s_gb_�
qlh�fu�ba�kh\_lkdh]h�<eZ^b\hklhdZ��\ua\Zeh�m�\h`^y� aZljm^g_gby��Ijh-
[hjfhlZ\�kdhjh]h\hjdhc�h�r_klhc�qZklb�kmrb�b�Fhkd\_��hg�\k_�`_�\_`eb-
\h�ihbgl_j_kh\Zeky��²�:�<eZ^b\hklhd�²�wlh�\�DZebnhjgbb"

<�ihke_^gb_�\j_f_gZ�ihy\behkv�klhevdh�gh\hc�]_h]jZnbb��qlh�wlh�k[b\Z_l
k�lhedm�g_�lhevdh�\ukhdhh[jZah\Zgguo�\h`^_c��Gm`gh�aZihfbgZlv�;_eZ-
jmkv��;ZrdujklZg��Lmjdf_g[Zrb��^Z�dZ`^uc�^_gv�\hagbdZxl�gh\u_�;br-
d_d�beb�Q_qgy��I_qZevgZ�kZfZ�ih�k_[_�^Z`_�g_�klhevdh�]_h]jZnby��kdhevdh
[_amfgh_� dhebq_kl\h�gh\uo�ij_ab^_glh\�� ]_g_Zeh]by� dhlhjuo� mibjZ_lky
\h�\j_f_gZ�b�jZajmrbl_evguc�^mo�^bdh]h�lZlZjkdh]h�gZr_kl\by��Hkh[_g-
gh�ly`_eh�^hklZ_lky�Zf_jbdZgpZf��^h�dhlhjuo�ZabZlkdb_�gh\hklb�ijboh-
^yl�k�aZiha^Zgb_f��_^\Z�hgb�mki_xl�ijbagZlv�\gh\v�ba[jZggh]h�ij_ab^_g-
lZ��dZd�lhl�m`_�lbjZg�beb�imlqbkl�

<b^bfh]h� j_ahgZ� \� gZebqbb� klhev� fgh]bo� km\_j_gguo� ]hkm^Zjkl\�
ih−\b^bfhfm��g_�kms_kl\m_l��Gh�_keb�g_l�_kl_kl\_gguo�ijbqbg��ihbs_f
g__kl_kl\_ggu_�beb�ohly�[u�dZdb_−gb[m^v��Ohjhrh�ba\_klgh��qlh�gZ�h[-
s_c� dmog_� jh`^Zxlky� \k_� [ulh\u_� dhgnebdlu�� Z� jh^kl\_ggbdb� `b\ml
^jm`g__� ihke_� jZat_a^Z� \� jZagu_� d\Zjlbju�� Aylvy� dj_iq_� ex[yl� l_s�� k

m^h\hevkl\b_f� aZ[_]Zy� d
gbf�gZ� [ebgu��Ihoh`_� k
]hkm^Zjkl\Zfb��G_ljm^gh
\u\_klb� kdehqguc� aZdhg
h^ghc� ]jZgbpu�� \� khhl-
\_lkl\bb� k� dhlhjuf� \k_
hdjm`Zxsb_� khk_^b� ²
\jZ]b�� >Z`_� ^jm`_ex[-
gu_�[he]Zju�g_^hex[eb-
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\Zxl�jmfug�aZ�pu]Zgkdmx�g_hijylghklv��fZd_^hgp_\�aZ�fZd_^hgkdbc�\h-
ijhk��Z�lmjdh\�aZ�lmj_pdh_�b]h��AZlh�ij_djZkgh�eZ^yl�k�jmkkdbfb��dhlhjuo
gZau\Zxl�[jZlmrdZfb��Ex[hc�fh`_l�ijh\_jblv�ih� dZjl_� ^jm`_ex[guc
aZdhg� ^\mo� ]jZgbp�� ml\_j`^Zxsbc�� qlh� khk_^b� g_kf_`ghc� d\Zjlbju� ih-
e_agu�^ey�khqm\kl\by�h^ghc�ba�klhjhg�\�dhffmgZed_��kdZg^Zeysbo�ba−aZ
dZkljxeb��Q_f�f_g__� aZbgl_j_kh\Zg� lj_l_ckdbc� km^vy�� l_f� kbfiZlbqg__
hg� dZ`_lky��Ba^Ze_dZ� ij_^klZ\ey_lky�� qlh� \� ljb^_kyluo� ]hkm^Zjkl\Zo� b
aZdmkdZ� ^_r_\e_� b� ij_ab^_glu� emqr_�� ohly� b� lZf�²� l_�`_� ijh[e_fu� k
khk_^yfb��DZd�gb�kljZggh��^jm`_ex[b_�\�^Zevg_cr_f�g_�jZkl_l�k�qbkehf
]jZgbp�� Z� ^Z`_� m[u\Z_l� ^h� gmey��Ihke_^g__� e_]dh� h[tykgblv�� [mrf_gu
ijhklh�g_�agZxl��qlh�k�:f_jbdhc�^jm`blv�ihe_agh��ihkdhevdm�keZ[h�ij_^-
klZ\eyxl��aZ�dZdbfb�^`mg]eyfb�wlb�Zf_jbdZgpu�ijh`b\Zxl�

F_`^m�ijhqbf��ih�mdZaZgguf�aZdhgZf�fbj�^he`_g�^_eblvky�[_kdhg_qgh
gZ�\k_�[he__�b�[he__�f_edb_�g_aZ\bkbfu_�b�]hj^u_�qZklgu_�\eZ^_gby��GZ
k\h_c�l_jjblhjbb�gh\uc�ohaybg�mklZgZ\eb\Z_l�b^_heh]bq_kdmx�f_[_ev�\
khhl\_lkl\bb�k�kh[kl\_gguf�\dmkhf�d�ihjy^dm��dhlhjuc�g_ij_f_ggh�hl-
ebqZ_lky� hl� khk_^kdh]h��BgZq_�� aZq_f� ih−jZaghfm� gZau\Zlv� kh\_jr_ggh
h^gh�b�lh�`_"�IhemqZ_lky��qlh�^_fhdjZlbc�b�k\h[h^�[u\Z_l�jh\gh�klhev-
dh��kdhevdh�ij_ab^_glh\�b�^Z`_�g_fgh`dh�[hevr_��Ihlhfm�qlh�\�ex[hf
]hkm^Zjkl\_�g_f_^e_ggh�h[jZam_lky�aZiZk�ihl_gpbZevguo�ij_ab^_glh\�ba
hq_j_^gbdh\�gZ�hl^_evgh_�`bev_��kjZ`Zxsboky�aZ�ijZ\^m�\�qZklbqgh�jZk-
k_e_gghc�dhffmgZed_��B�kjZam�gZ�gh\hf�]_h]jZnbq_kdhf�mjh\g_�\klmiZ_l
\�kbem�aZdhg�^jm`_ex[by��beb�^\mo�]jZgbp��NZdlbq_kdb�²�wlh�bklhqgbd
]jy^ms_c�\hcgu��b[h�gZ�imlb�d�^jm`_ex[ghfm�kh_^bg_gbx�\k_]^Z�f_rZ-
_l�ijhf_`mlhqgh_�\jZ`^_[gh_�]hkm^Zjkl\h��dZd�wlh�ihdZaZgh�gZ�kljZl_]b-
q_kdhc�dZjl_�\gbam�

DZd� j_amevlZl� ijb\_-
^_ggh]h� \ur_� jZkkm-
`^_gby� fh`_l� [ulv
k^_eZg� i_qZevguc
\u\h^� h� lhf�� qlh� hj-
lh^hdkZevguc� imlv
ihbkdZ� Fwjb� kh\_j-
r_ggh� [_ki_jki_dlb-
\_g�� Ijb� [_kdhg_q-
ghf� ^_e_gbb� gZk_e_-
gby� fu� \k_� jZ\gh
ijb^_f�d�lhfm��k�q_]h
gZqZeb� ²� d� iylb
fbeebZj^Zf� g_aZ\b-

kbfuo�bg^b\b^mZevghkl_c��Ihijh[m_f�ihclb�^jm]bf�iml_f�

ÁÚçãÙÝßÕ

Hl[jhkbf� g_e_ihklb� bklhjbq_kdh]h� gZke_^by�� \dexqZy� jZku�� ]hkm^Zjkl-
\_ggu_�]jZgbpu�b�ijhq��Kh]eZkbfky��qlh�\�jZaghh[jZabb�\Z`guf�y\ey_lky
ebrv�f_glZevgh_�jZaghh[jZab_��ihkdhevdm� wlhl�ijbagZd�m`_�\dexqZ_l�\
k_[y� gZpbhgZevgu_� b� ^jm]b_� hkh[_gghklb�� DZ`^uc� f_glZevguc� p_glj
�eb^_j��bf__l�g_dbc�jZ^bmk�^_ckl\by��Q_f�ijbly]Zl_evg__�b^_b��[hevr_
fhsghklv�eb^_jZ��l_f�[hevr_�Zj_Ze��ihdju\Zxsbc�ex^kdh_�ijhkljZgkl-

DZjlZ�lj_o�]hkm^Zjkl\�^ey�AZdhgZ�^\mo�]jZgbp
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\h��AZf_lbf��qlh�\�mdZaZgghf�kfuke_�Zj_Ze�²�g_�h[yaZl_evgh�]_h]jZnbq_-
kdh_�ihgylb_��GZijbf_j��[m^^bklu�[u\Zxl�g_�lhevdh�\�Bg^bb��>Z`_�^Zf-
kdbc� m]h^gbd� =bj� m]h^be� \� qbkeh� bo� klhjhggbdh\�� Z� kdhevdh� bo� \
Gvx−Chjd_�beb�I_l_j[mj]_��g_� ]h\hjy�h�X]h−<hklhqghc�:abb��AZ�^he-
]mx�bklhjbx��\ky�ieZg_lZ�ihdjueZkv�fgh]hkehcgufb�f_glZevgufb�Zj_Z-
eZfb��dZd�qZrdZ�I_ljb�[eyrdZfb�[Zdl_jbZevguo�dmevlmj�

Ih�^Zgguf�fbjh\hc�khpbheh]bb��ba�\k_]h�gZk_e_gby�lhevdh����y\eyxlky
eb^_jZfb�� beb� p_gljZfb� f_glZevguo� Zj_Zeh\��Hgb� b� hij_^_eyxl� bklh-
jbx�� kh\j_f_ggh_� khklhygb_� b� [m^ms__� q_eh\_q_kl\Z�� Lhevdh� bo� bf_gZ
aZibkZgu� \� ojhgbdb� b� wgpbdehi_^bb�� HklZevgu_� a^jZ\kl\mxsb_� ij_^-
klZ\eyxl� ba� k_[y� klZlbklbdm�� fZkkh\dm�� jZkij_^_e_ggmx� ih� Zj_Zevguf
ijhkljZgkl\Zf�

G_� bf_y� gbq_]h� ijhlb\� kZfhc� b^_b�� iha\hex� k_[_� aZf_qZgb_�� qlh� \ur_
ijb\_^_ggZy� pbnjZ� ²� \_kvfZ� ]jm[Zy� hp_gdZ�� ijhklbl_evgZy�� \ijhq_f�
khpbheh]Zf��m�dhlhjuo�\k_]^Z�[ueb�gZijy`_ggu_�hlghr_gby�k�fZl_fZlb-
dhc��Ih^haj_gb_�\uau\Z_l�m`�hq_gv�jh\gh_�qbkeh��^ey�dhlhjh]h�d�lhfm�`_
g_�mdZaZgu�^h\_jbl_evgu_�bgl_j\Zeu�

<� klZlbklbd_� bf__lky� \_jhylghklgh_� jZkij_^_e_gb_� ImZkkhgZ�� Hgh� dZd
[m^lh� ki_pbZevgh� kha^Zgh� ^ey� mihjy^hqb\Zgby� q_eh\_q_kl\Z�� ihkdhevdm
gZk_e_gb_�[_kdhg_qghkq_lgh�� Z�dZ`^uc�q_eh\_d�\iheg_�fh`_l� kqblZlvky
p_ehqbke_gguf� �hl^_evgu_� kemqZb� qe_gh\j_^bl_evkl\Z� g_� mqblu\Z_f��
>ey�m^h[kl\Z�ihgbfZgby�\�^Zevg_cr_f�[m^_f�jZkkfZljb\Zlv�ij_^_e�Im-
Zkkhgh\kdh]h� jZkij_^_e_gby� ^ey� �� fbeebZj^h\� bg^b\b^mmfh\� ²� ghj-
fZevgh_��beb�=Zmkkh\kdh_� �ih�bf_gb� _]h�i_j\hhldju\Zl_ey�� jZkij_^_e_-
gb_�\_jhylghklb�

GhjfZevgh_�jZkij_^_e_gb_�iheghklvx�hibku\Z_lky�^\mfy�oZjZdl_jbklb-
dZfb�²�kj_^gbf�b�rbjbghc���dhlhjmx�fZl_fZlbdb�gZau\Zxl�^bki_jkb_c�
Kj_^g__�\�wlhc�Z[khexlgh�kbff_ljbqghc�djb\hc�gZoh^blky�ihk_j_^bg_��K
rbjbghc�keh`g__��ihkdhevdm�hgZ�aZ\bkbl�hl�lh]h��]^_�__�baf_jylv��H�lhe-
sbg_�q_eh\_dZ�\� kZglbf_ljZo� lh`_� kjZam�g_� kdZ`_rv��\� lZebb�h^gh�� Z�\
[_^jZo�ih−^jm]hfm���
Ohjhrh� ihgbfZy�� qlh� g_� dZ`^uc� bamqZe� l_hjbx� \_jhylghkl_c�� ijhklh
ijhrm�ih\_jblv��qlh�gZ�dZjlbgd_�\k_�h¶d_c��Z�\�ij_^_eZo�rbjbgu�hl�−σ�^h
+σ�hlghkbl_evgh�kj_^g_]h�kh^_j`blky�[hevrbgkl\h��l��_������ghjfZevgh-
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]h�k_jh]h�q_eh\_q_kdh]h�\_s_kl\Z��HklZevgh_�gZk_e_gb_�kqblZ_lky�g_ghj-
fZevguf�ih�hij_^_e_gbx��Fh`gh��dhg_qgh��jZkrbjblv�jZkkfhlj_gb_�hk-
gh\u�q_eh\_q_kl\Z�hl�−2σ�^h���σ��kqblZy�ghjfZevgufb�ihem^mjdh\��e_]dh
ihf_rZgguo�b�rb[dh�mfguo��beb�^Z`_�hl�−3σ�^h���σ��<�ihke_^g_f�kem-
qZ_�fu�ho\Zlu\Z_f�����ex^_c�\k_o�kl_i_g_c�ghjfu��aZlh�hklZ\rb_ky���
m`_�lhqgh�Z[khexlgh�g_ghjfZevgu��ijbq_f��\�kbem�kbff_ljbqghklb�jZk-
ij_^_e_gby��gZ�kmfZkr_^rbo�b�]_gb_\�ijboh^blky�\k_]h�ih�ihelhjZ�ijh-
p_glZ��DZd�\b^bf��wlb�pbnju�ihoh`b�gZ�khpbheh]bq_kdb_��aZlh�[he__�j_Z-
ebklbqgu��ihkdhevdm�\u\_^_gu�fZl_fZlbq_kdb�b�g_�b]ghjbjmxl�ieZ\gh-
klb�f_glZevguo�i_j_oh^h\�

Hldjh\_ggh� ]h\hjy��f_gy�fZeh�[_kihdhbl�e_\Zy�qZklv�djb\hc��b[h� kmfZ-
kr_^rb_�gZ^_`gh�ijb\yaZgu�b�gZ^e_`Zsbf�h[jZahf�hojZgyxlky�\�k\hbo
kmfZkr_^rbo�^hfZo��Fh`gh�[ulv�m\_j_gguf��qlh�bo�gZebqb_�g_�kdZau\Z-
_lky�gZ�dhg_qghf�j_amevlZl_��GZr_�\gbfZgb_�^he`gh�[ulv�h[jZs_gh�gZ
ijZ\uc� o\hkl� rb[dh� mfguo�� ]^_� khkj_^hlhq_gu� bklbggu_� khab^Zl_eb�
]_gbb��f_glZevgu_� eb^_ju��Bo� ij_^gZagZq_gb_� m`Zkgh�� ih^h[gh� [mjeZ-
dZf��hgb�lZsZl�kj_^g__��]b]Zglkdmx�bg_jpbhggmx�q_eh\_q_kdmx�fZkkm�\
klhjhgm�ijh]j_kkZ�

Gh� \a]eyg_f�gZ�gZr_� jZkij_^_e_gb_� k\_jom��L_i_jv� hgh�ij_\jZlbehkv� \
reyim� beb� ]b]Zglkdmx� ]hjm�� m� ih^gh`by� dhlhjhc� \� iheghf� [_kihjy^d_
kf_rZebkv�iZjZghbdb�� ]_gbb�� kmfZkr_^rb_�b�ijhjhdb��B� ]^_�gZoh^blky
ijZ\bevgh_�gZijZ\e_gb_�� aZ� dh]h� ]hehkh\Zlv"�DZd� [m^lh�� kimklb\rbkv� k
]hju��Zevibgbklu�jZa[j_^Zxlky�ih�\k_f�khk_^gbf�^_j_\gyf��Dlh−lh�aeh-
jZ^gh�aZf_lbl��<hl�b�aZrbebkv�\u�k�\Zr_c�l_hjb_c��>jm]hc�khql_l�\k_�wlh
fZl_fZlbq_kdbfb�nhdmkZfb��Khfg_\Zxsbfky�gZihfgx��qlh�gbq_]h�ijZd-
lbqg__�ohjhr_c�fZl_fZlbdb�g_�[u\Z_l��:�\�^hdZaZl_evkl\h�khh[sm��qlh�g_
agZx�gb�h^ghc�\u^Zxs_cky�i_jkhgu��dhlhjZy�g_�bf_eZ�[u�h^gh\j_f_ggh
b�ijbebqguo�hldehg_gbc��:�qlh�^h�hk_c���

W −−−−−−−−−− E
?keb�dlh�lh�ohq_l�agZlv�gZijZ\e_gb_�ijh]j_kkZ��[hxkv��_fm�ijb^_lky�jZa-
hqZjh\Zlvky�� ohly� ijbqbgZ�� dhg_qgh�� g_� \� l_hjbb�� ebrv� hlh[jZ`Zxs_c
kmlv�[ulby��DZd�b� \kydhc�`b\hc� l\Zjb�q_eh\_dm�;h]hf�ij_^hij_^_e_gh�
m\u�� kdm^gh_� f_gx� ²� fbgbfZevgZy� dhjabgZ� ihlj_[e_gby�� _klv�� iblv�
kiZlv�b�jZafgh`Zlvky��;bheh]bq_kdbc�fbgbfmf�jZkkqblZg�gZ�ghjfZevgh_�
k_jh_�[hevrbgkl\h��<kydb_�baebr_kl\Z��dZd−lh��gZmdb��bkdmkkl\Z�b�ijh-
qb_�^_ebdZl_kgu_�kZeZlbdb�ba]hlh\eyxlky�g_ghjfZevgufb�khab^Zl_eyfb
ih� k\h_fm� \dmkm�b� \u]ey^yl�dZd�bg^b\b^mZevgu_�hldehg_gby�hl�ghjfu�
Kh� \j_f_g� dZf_ggh]h� \_dZ�ex^b�g_� klZeb� kqZkleb\__��qlh�ih^l\_j`^Z_l
g_baf_gghklv�[bheh]bq_kdh]h�fbgbfmfZ��dZd�b�g_baf_gghklv�p_eb�q_eh-
\_q_kdh]h�\b^Z��ij_^gZq_jlZgghc�k\ur_�²�khojZgblvky��ih−\hafh`ghklb
g_� i_j_[b\� ^jm]� ^jm]Z��GZ^h� ijbagZlv�� qlh� ;h]� k\hx� aZ^Zqm� iheghklvx
\uihegbe��kha^Z\�gZ�A_fe_�[eZ]hijbylgu_�mkeh\by��ieh^bl_kv�b�jZafgh-
`Zcl_kv��:�qlh�lZdh_�ijh]j_kk�²�gm`gh�^h]h\Zjb\Zlvky��Wlh��lZd�kdZaZlv�
m`_�\gmlj_gg__�^_eh�q_eh\_q_kl\Z�

Qlh[u�aZdj_iblv�\ur_kdZaZggh_��mk\hbf�\Z`guc�\u\h^��baebr_kl\Z�lbiZ
fmaudb��we_dljbq_kl\Z��Z\lhk_j\bkZ�b�k\yab��\kyq_kdb_�b]jmrdb�^ey�dhf-
nhjlZ� b� ^Z`_� jZaghh[jZagu_� \Zexlu� bah[j_l_gu� g_ghjfZevguf� f_gv-
rbgkl\hf�hl�kh[kl\_gghc�e_gb�[_a�\kydh]h�\b^bfh]h�[bheh]bq_kdh]h�j_-
ahgZ� \�ihjy^d_� ebqghc�bgbpbZlb\u�gZ� h[s_kl\_gguo�gZqZeZo��Ih\_aeh�
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qlh�gZr�;h`_gvdZ�²�i_jkhgZ�^_fhdjZlbqgZy�b�kd\hav�iZevpu�kfhljbl�gZ
\kx�wlm�kZfh^_yl_evghklv��:�k\h[h^gu_�]jZ`^Zg_�bf_xl�ijZ\h�mdjZkblv
^he]h_��kdmqgh_�kms_kl\h\Zgb_�ih�kh[kl\_gghfm�\dmkm�

Fh`_l_�g_�khfg_\Zlvky��qlh�khk_^��ijb]eZr_gguc�h[fulv�gh\mx�dmogx�
dmibl� lhqgh� lZdmx�`_��?keb�m�dh]h−lh� _klv�b^_b�baebr_kl\��hgb�h[yaZ-
l_evgh�gZc^ml�ihke_^h\Zl_e_c��ihkdhevdm�^Z`_�kh\k_f�k_jh−ghjfZevghfm
q_eh\_dm�`blv�ih�fbgbfZevguf�[bheh]bq_kdbf�aZdhgZf��\�dhgp_�dhgph\�
hklhq_jl_\Z_l��B� kdmqgh� b� ^he]h��LZd� qlh� dZ`^uc� klZg^Zjlguc� q_eh\_d
h[uqgh� bs_l� ^ey� k_[y� eb^_jZ�� Q_f� ijb\e_dZl_evg_c� b^_y�� l_f� [hevr_
Zj_Ze�ihke_^h\Zl_e_c��<�dhgp_�dhgph\��\k_]^Z�e_]q_�b^lb�aZ�]mjm��dhibjmy
_]h�ihklmidb�b�g_�ljZly�k_[y�gZ�jbkd�g_ba\_klghklb�

<kihfbgZx�h\_qbc�]mjl�gZ�iZfbjkdhf�iZkl[bs_��<ky�ljZ\Z�[ueZ�kt_^_gZ
ih�iylhfm�jZam�b�\ulhilZgZ��Z�gZ�^jm]hf�[_j_]m�j_qdb� a_e_g_eZ�k\_`Zy�
Zii_lblgZy��Gh�dZd�lm^Z�^h[jZlvky"�Hiulguc�qZ[Zg�j_rbe� aZ^Zqm� ]_gb-
Zevgh��hg�ijhklh�mo\Zlbe�]eZ\gh]h�[ZjZgZ�b�i_j_[jhkbe�_]h�gZ�lm�klhjhgm�
B�\k_� klZ^h�[_a^mfgh�ihe_aeh� aZ� k\hbf�h\_qvbf�eb^_jhf�\�[mjgmx��oh-
eh^gmx�]hjgmx�j_dm��g_�\abjZy�gZ�k[b\Zxsbc�ihlhd�b�dZfgb�

<�wlhf�ihmqbl_evghf�jZkkm`^_gbb�g_�bf_xlky�\�\b^m�iheblbq_kdb_�eb-
^_ju��dhlhju_�h[uqgh�g_�^hklZlhqgh�g_ghjfZevgu�b�]jm^ylky�\�k_j_^bg_
]Zmkkh\Z�jZkij_^_e_gby�ih[eb`_�d�fZkkZf��M�gbo�lh`_�[u\Zxl�ihke_^h-
\Zl_eb��`Z`^msb_�k\_`_c�ljZ\u��=hj_�eb^_jm��dhlhjuc�ijb\_^_l�gZ�m`_
kt_^_ggh_�iZkl[bs_��Ihke_^h\Zl_eb�iexxl�gZ�g_^Z\g_]h�dmfbjZ��^h_^Zy
kdm^gu_� hklZldb� gZ� ij_`g_f� f_kl_� kZfhklhyl_evgh� b� ihkfZljb\Zy�� g_
ihy\beky�eb�dlh�_s_�agZxsbc�^hjh]m�d�bah[bebx�

<� ^Zgghf� mijhs_gghf� kemqZ_� lh`_� kms_kl\mxl� j_p_ilu�� iha\heyxsb_
b^_glbnbpbjh\Zlv� [he__−f_g__� gZ^_`gh]h� im[ebqgh]h� eb^_jZ��IjZ\beh
i_j\h_�²�ijh\_jycl_�^h�lj_o�jZa��?keb�\k_�ljb�jZaZ�\Zf�qlh−lh�ihh[_sZ-
eb�b�gbq_]h�g_�ijhbahreh��g_�l_jycl_�\j_f_gb��gZ\_jgydZ�\u�gZihjhebkv
gZ�[helmgZ�beb�@bjbgh\kdh]h��IjZ\beh�\lhjh_�²�gbdh]^Z�g_�bf_cl_�^_-
eZ�k�qj_af_jgh�aZgylufb�ex^vfb��Wlb�lZd�i_j_]jm`_gu��qlh�gb�^ey�q_]h�m
gbo�ijhklh�g_�hklZ_lky�\j_f_gb��Fh`_l_�[ulv�m\_j_gu��qlh�lbiu��dhlh-
juf� kZf� ijhp_kk� [mjghc� ^_yl_evghklb� \Z`g_c� kZfhc� ^_yl_evghklb�� ²
kZfu_� [_kihe_agu_�� Hgb� fh]ml� bf_lv� h[s__� ij_^klZ\e_gb_�� qlh� lZdh_
ljZ\Z��gh�h�lhf��]^_�__�_^yl��gbdZdh]h��D�[hevrhfm�kh`Ze_gbx��\�gh\hc
ihklkh\_lkdhc� ]_h]jZnbb� kf_gbehkv� g_kdhevdh� ihdhe_gbc� iheblbdh\�
h[_sZ\rbo�g_\b^Zggh_�dhebq_kl\h�iblZl_evghc�ljZ\u��GZkemrZ\rbkv�b
l_o� b� wlbo�� q_eh\_q_kdb_� h\_qdb� ^Z\gh� iexgmeb� gZ� iheblbdm�� \eZklb� b
kiZkZxlky�gZ�kh[kl\_gguo�]jy^dZo��aZh^gh�ij_abjZy�ijb^mfZggu_�aZdhgu�
:�qlh"�<eZklv�fh`gh�g_�ex[blv��gh�m\Z`Zlv�beb�ohly�[u�[hylvky����>ey
wlh]h� \k_]h−lh�b� lj_[m_lky�� qlh[u� ohlv� jZa� h[_sZggh_�gZ� qlh−eb[h� ih-
\ebyeh��KeZ\Z�;h]m��dhlhjuc�mkljhbe�g_iehomx�aZsblm�hl�^mjZdh\��dZdb_
[u�]emihklb�gb�kh\_jrZeb�iheblbdb��gZ�[bheh]bq_kdbc�fbgbfmf�bo�^_y-
l_evghklv�ijZdlbq_kdb�g_�\eby_l��Mfguc�iheblbd�gZ�g_]h�b�g_�ihdmrZ_l-
ky��iulZykv� kh\_jr_gkl\h\Zlv�^_ebdZl_kgu_�`bag_ggu_�baebr_kl\Z��LZ-
dbf�h[jZahf��m�g_]h�_klv�ijbebqguc�aZiZk�^he]hl_ji_gby�ih^^Zgguo�^ey
\k_\hafh`guo�ebqguo�wdki_jbf_glh\��Lhevdh�lh]^Z��dh]^Z�aZljZ]b\Z_lky
ijbjh^hc� ^ZggZy� dhjabgZ��gZijbf_j��g_� ^Zxl� _klv�beb�f_rZxl� jZafgh-
`Zlvky��l_ji_gb_�dhgqZ_lky�b�\hagbdZ_l�ke_ihc�b�kljZrguc�[mgl��G_�ijb-
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\_^b�]hkih^b��ihlhfm�qlh�gb�h^bg�[mgl�gbq_]h�imlgh]h�g_�ijhba\h^bl��GZ
_]h�imlb�\k_�kf_lZ_lky��b�gZ^he]h�hklZxlky�kljZrgu_�rjZfu�jZajmob�

<u[hj� im[ebqgh]h� eb^_jZ� ²� ihqlb� [_agZ^_`gZy� aZ^ZqZ�� ihlhfm� qlh
agZxsbo�^hjh]m�d�ojZfm�²�ebrv�g_kdhevdh�ba�\k_]h�q_eh\_q_kl\Z��B�kdh-
j__� \k_]h� bo� gZ^h� bkdZlv� kj_^b� ijZ\uo� g_ghjfZevguo�� Jbkdg_f� \k_�`_
ij_^eh`blv�j_p_il��iha\heyxsbc�hlh[jZlv�^ey�k_[y�g_�kZfh]h�[_agZ^_`-
gh]h�eb^_jZ�

BSBL?�G:>?@GH=H�R?N:��DHLHJUC�>MF:?L��=H<HJBL�B
>?E:?L�H>BG:DH<H�

Fu��h^gZdh��hldehgbebkv�\� klhjhgm��ihkdhevdm�im[ebqgh_�eb^_jkl\h�²
kh\k_f� ^jm]Zy� bklhjby� \� q_eh\_q_kdhf� [jhmgh\kdhf� ^\b`_gbb�� Emqr_
\gbfZl_evg__�jZkkfhljbf�g_ghjfZevgmx�qZklv�khab^Zl_e_c�kmfZkr_^rbo
b^_c�b�fukebl_e_c� \�ijZ\hf� o\hkl_� jZkij_^_e_gby��DZdh\u�bo� ]eZ\gu_
hlebqbl_evgu_�hkh[_gghklb"�Qlh�bfb�^\b`_l�b�fh`gh�eb�bo�jZafgh`Zlv"

G_� ^mfZx�� qlh�f_glZevguo� eb^_jh\�fh`gh� \ujZsb\Zlv��Bgh]^Z�fh`gh
mkeurZlv��«Gm��lu�l_i_jv�m�gZk�klZe�agZf_gbl��g_[hkv��b�g_�ijhj\_rvky
q_j_a�k_dj_lZjrm�»�Wlb�keh\Z�g_\_jgu�\�ijbgpbi_��gbdlh�g_�fh`_l�klZlv
[hevrbf�beb�fZe_gvdbf�

Q?EH<?D�KJ:AM�JH@>:?LKY�;HEVRBF�BEB�F:E?GVDBF

g_aZ\bkbfh�hl�^Zevg_cr_]h�iheh`_gby�\�h[s_kl\_��fZl_jbZevgh]h�[eZ]h-
ihemqby�b�^jm]bo�ij_oh^ysbo�p_gghkl_c��Fh`gh�kgZ[^blv�_]h�^hdmf_g-
lhf�\�A:=K_��m^hklh\_jyxsbf�bgl_ee_dl��Gh�qlh�wlh�aZ�mf��dhlhjuc�g_
gZ�ebp_��qlh�aZ�mq_ghklv��_keb�\i_j_^b�g__�gZ�djZkguo�ih^mr_qdZo�gm`gh
ghkblv� ^hdZaZl_evkl\Z� k� i_qZlyfb"� =hj_� gZmd_�� dhlhjZy� [_a� kijZ\db� g_
^_ckl\bl_evgZ�

<hajZklgu_� ijbagZdb� m� g_ghjfZevguo� jZa\b\Zxlky� [_a� hkh[uo� dZq_kl-
\_gguo� hkh[_gghkl_c�� JZagbpZ� ²� \� dhebq_kl\_gguo� oZjZdl_jbklbdZo�
Ex[hc�bg^b\b^mmf�hl�jh`^_gby�ihkl_i_ggh�mfg__l��^hklb]Zy�f_glZevgh-
]h�jZkp\_lZ�]^_−lh�f_`^m����b����]h^Zfb��AZl_f�gZqbgZ_lky�^_]jZ^Zpby��b
\� wlhf� gbq_]h� m^b\bl_evgh]h� g_l�� ihkdhevdm� ijbjh^Z� g_� l_jibl� baeb-
r_kl\�� Ihke_� k\Z^v[u� `_gbo� i_j_klZ_l� aZgbfZlvky� [h^b[be^bg]hf�� b
furpu� ^jy[e_xl�� ?keb� \u� ^hklb]eb� \Z`gh]h� ]hkm^Zjkl\_ggh]h� ihklZ�
\Zf�[hevr_�g_�lj_[m_lky�^mfZlv��b�fha]b�kZfb�kh[hc�hlfbjZxl�aZ�g_gZ-
^h[ghklvx�
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Qlh�dZkZ_lky�ebqghkl_c�\�ijZ\hf
o\hkl_�jZkij_^_e_gby��lh�k�lhqdb
aj_gby� \hajZklgh]h� jZa\blby� bo
fh`gh� jZa[blv� gZ� ^\Z� khjlZ�
<mg^_jdbg^u� ^hklb]Zxl� fZdkb-
fZevgh]h� bg^_dkZ� jZa\blby� \
jZgg_f� ^_lkl\_�� AZl_f� qlh−lh
ijhbkoh^bl�k�bo�fha]Zfb��<�aj_-
ehklb� hgb� eb[h� g_� [e_sml� kih-
kh[ghklyfb�� eb[h� kh\_jr_ggh
koh^yl�k�mfZ��kh\_jrZy�lmgg_ev-
guc� i_j_oh^� ijyfh� \� e_\uc
o\hkl��Lm]h^mfu�\u\h^yl�ba�l_j-
i_gby� rdhevguo� mqbl_e_c� [_k-
lhedh\hklvx�� Hgb� ^_ckl\bl_ev-

gh�g_�ihgbfZxl�]emihklb��dhlhju_�bf�jZkkdZau\Zxl�gZ�mjhd_��ihlhfm�qlh
kjZam�ij_^jZkiheh`_gu�d�\hkijbylbx�keh`gh]h�fbjZ�

GZ�ijb\_^_gghf�]jZnbd_�[jhkZ_lky�\�]eZaZ�jZagbpZ�\�fZdkbfmfZo�Zfieb-
lm^��M�g_ghjfZevguo�hgb�gZfgh]h�[hevr_��Hlf_q_ggu_�hkh[_gghklb�dZ-
dbf−lh� h[jZahf� k\yaZgu� k� k_dkmZevghc� Zdlb\ghklvx�� M� g_ghjfZevguo
bkdexqbl_evgh� \ukhd� ]hjfhgZevguc� gZihj��<hafh`gh�� ijbjh^Z� aZ[hlb-
eZkv�h�jZafgh`_gbb� ]_gb_\��gh�qlh−lh�g_^h^mfZeZ��ieh^u�ex[\bh[beby
fukebl_e_c�g_�ijb\h^yl�d�jhklm�bo�qbkeZ��<h�\kydhf�kemqZ_��_keb�dlh−lh
aZbgl_j_kh\Zg� \� ^bkk_fbgZpbb� h^Zj_gghklb�� hg� ^he`_g� ihaZ[hlblvky� h
kha^Zgbb� khhl\_lkl\mxsbo� mkeh\bc� ^ey� lZdh]h� jh^Z� ih[hqghc� Zdlb\gh-
klb�

Qlh�_s_�h�fukebl_eyo"�H[uqgh�hgb�bkdexqbl_evgh�knhdmkbjh\Zgu��ihe-
ghklvx� ihk\ysZy� k_[y� dZdhc−gb[m^v� kmfZkr_^r_c� b^__��Ba\_klgh�� qlh
km^v[Z�aZ\bkbl�gZiheh\bgm�hl�kZfh]h�km^v[hghkpZ��gh�gZ�\lhjmx�iheh\b-
gm�²� hl� h[klhyl_evkl\�� ihkdhevdm� q_eh\_d�²� \k_−lZdb� kms_kl\h� khpb-
Zevgh_��GhjfZevgu_�ex^b�j_^dh�bkihevamxl�^Z`_�k\hb����rZgkh\��iheZ-
]Zykv�gZ�ba[jZggh]h�eb^_jZ��Qlh�dZkZ_lky�fukebl_e_c�� lh�hgb�g_� lhevdh
wdkiemZlbjmxl�k\hb�����k\h[h^gh]h�\u[hjZ��gh�mfm^jyxlky�_s_�ijbo\Z-
lblv�dh_−qlh�hl�^_e_]bjh\Zggh]h�ihke_^h\Zl_eyfb�� aZ� kq_l� keZ[hc� aZ\b-
kbfhklb�hl�hdjm`Zxs_]h�[_kihjy^dZ��Bo�`bagv�²�gZklhys__�kmfZkr_kl-
\b_��>Z`_�\h�kg_�hgb�^mfZxl��ijhba\h^y�\k_�gh\u_�[_amfgu_�b^_b�

?keb�dlh−lh�ijb\ud�hl^Z\Zlv�h[s_kl\m�ih�^\Z�qZkZ�\�^_gv��q_luj_�qZkZ
^ey�jZ[hlu�^ey�g_]h�²�ebqguc�]_jhbaf��LZdhc�gm`^Z_lky�\�iho\Ze_�beb
fZl_jbZevghf�ihhsj_gbb�b� \u]ey^bl� Z[khexlgh� jZa[bluf��E_]q_�i_j_-
ghkyl� iZjm� qZkh\� i_j_jZ[hldb� ijb\udrb_� d� \hkvfbqZkh\hfm� jZ[hq_fm
^gx��:

FUKEBL?EB�GBDH=>:�G?�KIYL
b�GBDH=>:�G?�MKL:XL

<g_rg_�kmfZkr_^rb_�khab^Zl_eb�fZeh�hlebqZxlky�hl�khk_^_c��ebph��ghk�
rlZgu����JZa\_�jZkk_yggu��h�q_f�oh^bl�g_fZeh�Zg_d^hlh\��;ebadh�agZxsb_
ex^b�m^b\eyxlky��²�Q_]h�wlh�\�g_f�gZreb�ihqblZl_eb"�Ba^Zeb�Wev[jmk
\u]ey^bl� \_ebdhe_igh�� ^\_� kg_`gu_� \_jrbgu� gZihfbgZxl� ij_djZkgmx
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`_gkdmx� ]jm^v��Lhevdh� Zevibgbklu�jZkkdZ`ml� \Zf� h� ]b]Zglkdbo� lj_sb-
gZo��h[e_^_g_euo�dZfgyo�b�m`Zkghc�ih]h^_�

GBDH=>:�G?�KFHLJBL?�G:�@?GSBGM�KJ?>GBO�E?L�<;EB-
AB�

GZ�ij_djZkghf�ebp_�\u� aZf_lbl_�fhjsbgdb�b� ]jbf��Hlklmibl_��AZf_qZ-
l_evgmx�i_jkhgm�g_evay�jZkkfZljb\Zlv�\�mihj��;ul�lZdbo�i_jkhg�g_mkljh-
_g��`bagv�[_kihjy^hqgZ��ihlhfm�qlh�bo�fZeh� aZ[hlyl�dhfnhjl��^_gv]b�b
ihq_lgu_�^he`ghklb��<�hl_q_kl\_�ijb�`bagb�bo�ihqlb�gbdh]^Z�g_�gZ]jZ`-
^Zxl��ihlhfm�qlh�dhglhjZ�ih�jZa^Zq_�gZ]jZ^�gZoh^blky�dZd�jZa�\�k_j_^bg_
ghjfZevgh]h�jZkij_^_e_gby��AgZqbl_evghklv�yjdhc�ebqghklb�ijhy\ey_lky
ba^Zeb�\h�\j_f_gb�b�\�ijhkljZgkl\_��KZfuc�ih^oh^ysbc�kemqZc�aZf_lblv
jy^hf� ijh`b\Zxsmx� g_h[uqghklv� ²� m[blv� fukebl_ey�� ;_a� \j_f_gb
mr_^rb_�hieZdb\Zxlky�\k_f�q_eh\_q_kl\hf�b�klZgh\ylky�agZf_gblufb�gZ
^jm]hc� ^_gv� ihke_� ]b[_eb��<ijhq_f�� kZfbo� khab^Zl_e_c� bfb^`� \hegm_l
fZeh��Wlh�lh`_�hkh[_gghklv��hlebqZxsZy�bo�hl�im[ebqguo�eb^_jh\��Ohly
^Z\gh�ba\_klgh��qlh�iheblbdh\�aZ[u\Zxl�gZ�^jm]hc�^_gv�ihke_�kf_s_gby�
ebrv�i_j\u_�^gb�\−k_j^pZo�ihfbgZy�j_amevlZlu�]emih]h�ijZ\e_gby��kZfb
hgb�Z[khexlgh�m[_`^_gu�\�k\h_c�bkdexqbl_evghklb�b�kqblZxl�k_[y�kiZ-
kbl_eyfb�hl_q_kl\Z��Ba�wlh]h�ke_^m_l�lhevdh��qlh�bklhjby�gbdh]^Z�b�gb-
q_fm�g_�mqbl��Im[ebqgu_�eb^_ju�ij_^gZagZq_gu�^ey�k_]h^gyrg_]h�^gy�
Fukebl_eb�jZ[hlZxl�^ey�\_qghklb��b�bo�bf_gZ�hklZgmlky�\�bklhjbb�b�iZ-
fylb�ihdhe_gbc��Kem`_gb_� \_qghklb�²�bo�g_aZ\bkbfhklv�b� \gmlj_ggyy
k\h[h^Z�

«KdZ`b�fg_��dlh�l\hc�^jm]��b�y�kdZ`m��dlh�lu»��Ex[hc�q_eh\_d�^_eZ_l�k_[_
hdjm`_gb_� kZf��F_glZevguc� Zj_Ze� ²� lh`_� hdjm`_gb_�� \� dhlhjhf� _klv
[ebadb_�ihke_^h\Zl_eb��ijhklh�\_jmxsb_�b�kemqZcgh�ijbfdgm\rb_��JZk-
ij_^_e_gb_�ihke_^h\Zl_e_c�\�Zj_Ze_�lh`_�hibku\Z_lky�aZdhghf�=ZmkkZ��\
dhlhjhf�ijhkljZgkl\_ggZy� ex^kdZy�rbjbgZ�b� \ukhlZ� djb\hc� aZ\bkyl� hl
fhsghklb�eb^_jZ��WlZ�djb\Zy�gZ]ey^gh�beexkljbjm_l�g_jZ\_gkl\h��>Z`_
hq_gv�[ebadb_�ihke_^h\Zl_eb�qmlhqdm�mklmiZxl�eb^_jm��dhlhjuc�\�k\h_f
hdjm`_gbb�\k_]^Z�h^bghd�

BamqZy�lm�beb�bgmx�bklhjbq_kdmx�wihom��ihlhfdb�k�m^b\e_gb_f�h[gZjm-
`b\Zxl��qlh�fukebl_eb−kh\j_f_ggbdb� h[uqgh� agZxl�^jm]�^jm]Z� ebqgh�
Ijbq_f� ba� kh\_jr_ggh� jZaguo� ijhn_kkbhgZevguo� bgl_j_kh\�� P_glju
f_glZevguo� Zj_Zeh\�²�fmaudZglu�� ihwlu� b� mq_gu_� h[jZamxl� ^jm`gmx
weblgmx� h[hehqdm�� j_Zevgh� h[hagZqZy� gjZ\kl\_ggu_� hjb_glbju� ^ey� kh-
\j_f_ggbdh\��Gh�hgb�gbdh]^Z�g_�\u[bjZxl�eb^_jZ�\�kh[kl\_gghc�kj_^_�
iheZ]Zy��qlh�\Z`g__�²�kZfb�Zj_Zeu��[hevrb_�beb�fZe_gvdb_��\�dhlhjuo
[hevr_�h^gh]h�p_gljZ�bf_lv�g_^himklbfh��M`�_keb�h[jZah\Zehkv�^\Z�jZ\-
gh\_ebdbo��Zj_Ze�khaj_e�^ey�fblhlbq_kdh]h�^_e_gby��LZd�bgh]^Z�^_ckl\b-
l_evgh�[u\Z_l�m�dhgdmjbjmxsbo�l\hjph\��aZgbfZxsboky�h^ghc�b�lhc�`_
b^__c�

F_`^m� ijhqbf�� kms_kl\m_l� hq_gv� ihe_aguc� khjl� dhgdmj_gpbb� f_`^m
fm`qbgZfb�b�`_gsbgZfb��Fm`qbgu�e_gb\u�hl�ijbjh^u��b�gbdh]^Z�[u�g_
\klZ\Zeb�k�m^h[gh]h�^b\ZgZ��qblZy�]Za_lu��?^bgkl\_ggZy�ijbqbgZ��aZklZ\-
eyxsZy�bo�b^lb�gZ�hohlm��aZjZ[Zlu\Zlv�^_gv]b�b�^_eZlv�dZjv_jm�²�`_g-
sbgu��Ih^haj_\Zx��qlh�b�`_gsbgZf�g_�kh\k_f�[_ajZaebqgu�wlb�e_gb\u_
kha^Zgby��M�gbo� _klv� lZdb_� ki_pbZevgu_�rlmqdb�� dhlhju_� klbfmebjmxl
fm`kdmx�iheh\bgm��<�j_amevlZl_�b�bf__l�f_klh�lZd�gZau\Z_fuc�ijh]j_kk�
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Ih� djZcg_c�f_j_�� \� k_j_^bg_� ghjfZevgh]h� jZkij_^_e_gby� qlh−lh�r_\_-
eblky�

>h�kbo�ihj�y�gZf_j_ggh�g_�^_ebe������g_ghjfZevguo�fukebl_e_c�ih�ki_-
pbZevghklyf��Ih−\b^bfhfm��wlh�b�g_�gm`gh��ihlhfm�qlh�dZ`^uc�ba�gbo
hl�jh`^_gby�lZeZgleb\�dh�\k_f�fukebfuf�\b^Zf�q_eh\_q_kdhc�^_yl_ev-
ghklb��Q_f�[u�hgb�gb�aZgbfZebkv��\k_�m�gbo�\uc^_l�ij_\hkoh^gh��Wlh�ih-
lhf�hgb�\u[bjZxl�k_[_�qlh−gb[m^v�]eZ\gh_��<_ebdbc�>fbljbc�F_g^_e_-
_\� ^_eZe� aZf_qZl_evgu_� q_fh^Zgu�� Z� ^jm]hc� obfbd�;hjh^bg� [hevr_�ba-
\_kl_g�q_eh\_q_kl\m�dZd�agZf_gbluc�dhfihablhj��?klv�g_fZeh�ijbf_jh\�
dh]^Z�\�h^ghf�ebp_�khq_lZxlky�\u^Zxsbcky�kihjlkf_g��om^h`gbd��mq_-
guc�b�Zjlbkl��DZdZy�gZb[hevrZy�ihevaZ�hl�g_]h�ihemqblky�q_eh\_q_kl\m
aZ\bkbl�b�hl�khpbZevgh]h�aZdZaZ��<�dhgp_�ijhreh]h�\_dZ�ihdZaZl_e_f�h[-
jZah\Zgghklb� kem`beb� agZgby� bkdmkkl\� b� yaudh\��Bklhjby� b� khojZgbeZ
bf_gZ�\_ebdbo�]mfZgblZjb_\��<�i_j\u_�^_kylbe_lby�gug_rg_]h�\_dZ�ijh-
bahreZ�j_\hexpby�\�gZmd_��b�kZfu_�g_ghjfZevgu_�mklj_fbebkv�\�nbabdm�
Fgh]b_�ihfgyl�dhgdmjku�gZ�f_ofZlu�b�nbanZdb�\�gZqZe_�r_klb^_kyluo�
<� l_� \j_f_gZ� \� ]hjZo� \klj_qZebkv� lhevdh�fZl_fZlbdb�b�nbabdb��gZ�dhg-
p_jlu�\�nbeZjfhgbb�hiylv�`_�oh^beb�lhevdh�hgb��b�ihwabx�agZeb�emqr_
nbeheh]h\��Lh]^Z�b�h[jZah\Zebkv�«r_klb^_kylgbdb»��<�aZklhcguc�i_jbh^
fheh^_`v�rlmjfh\ZeZ�gZjohau��b�kdhevdh�lZeZgleb\uo�[Zg^blh\�fu�bf_-
_f�\�j_amevlZl_�

<gbfZl_evguc�qblZl_ev�aZf_lbl��qlh�k��wlbfb�kmfZkr_^rbfb��fu�\h\k_
aZ[ueb�aZ^Zqb�l_hjbb��DZd�jZa�gZh[hjhl��<k_��h�q_f�fu�jZkkm`^Zeb�\ur_�
bf__l�p_ev�ihfhqv�ihgylv�mkljhckl\h�q_eh\_q_kdh]h�h[s_kl\Z�b�kihkh[-
kl\m_l� \aZbfhihgbfZgbx��D� kh`Ze_gbx�� hq_gv� dhgdj_lguo� j_p_ilh\� g_
ihemqbehkv�� gh� \� jZkieu\qZlhf� \b^_� fh`gh� ihkh\_lh\Zlv�
ih−\hafh`ghklb�j_Zevgh�hp_gb\�k\hb�kihkh[ghklb��gZclb�k_[_�ih^oh^y-
s_]h�eb^_jZ�ih�bgl_j_kZf�b�hij_^_eblv�k\h_�f_klh�\�Zj_Ze_��Dlh−lh�[m^_l
ijbf_jylv� k_[y� d� eb^_jkl\m�� dlh−lh� h[\bgbl� Z\lhjZ� \� baebrg_f� d� gbf
l_iehf�qm\kl\_��>hjh]b_�fhb��g_�ih^f_gycl_�ihgylbc�b�g_�klj_fbl_kv�\
[_amfgh_�aZljbkb]fh\h_�ijhkljZgkl\h��]^_�gbq_]h�ohjhr_]h�\u�g_�gZc^_-
l_�� LZf� lh`_� kmfZkr_^rbc� ^hf� b� iheguc� ^bkdhfnhjl�� Emqr_� ihevah-
\Zlvky�k\h_c�aZkem`_gghc�ihabpb_c�\�Zj_Ze_��gZkeZ`^Zykv�kbygb_f�ba�_]h
k_j_^bgu�

AZlh�y�ohqm�ijba\Zlv�h[s_kl\_gghklv�\deZ^u\Zlv�baebrdb�k\hbo�^hoh^h\
\�ijZ\uc�o\hkl�ghjfZevgh]h�jZkij_^_e_gby��Wlh�ihegh_�[_amfb_�²�jZa-
^Z\Zlv�\k_f�ih�jm[ex��<k_�jZ\gh�ijh_^yl��ijhivxl�b�aZdhiZxl��<eh`_gb_
\������kmfZkr_^rbo�gZ\_jgydZ�gZ^_`gh�b�ijbg_k_l�kZfuc�djmiguc�^h-
oh^�

<�aZdexq_gb_�gZihfgx�_s_�jZa��qlh�g_ghjfZevgu_�om^h`gbdb��Zjlbklu�
kljZl_]b� b� mq_gu_� mf_xl� ijhba\h^blv� lhevdh� Z[khexlgh� [_kihe_agu_
\_sb�k�[bheh]bq_kdhc�lhqdb�aj_gby��Gh�wlb�[_kihe_agu_�ij_djZkgu_�[_a-
^_emrdb�lZd�kdjZrb\Zxl�^he]mx�b�kdmqgmx�`bagv�

THINK ABOUT THINKERS!
a n d

THINGS WILL BE LOOKING ON!


