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Kh^_j`Zgb_
4 <\_^_gb_ 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111119

5 KhdjZs_gby#b#hij_^_e_gby 111111111111111111111111111111111111111111111111111111111111111111111111:
514 KhdjZs_gby111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:

515 Hij_^_e_gby1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:

6 ;ehd#mijZ\e_gby#+0,111111111111111111111111111111111111111111111111111111111111111111111111111111111111<
614 We_f_glu#mijZ\e_gby 111111111111111111111111111111111111111111111111111111111111111111111111111111111111<

61414 @b^dhdjbklZeebq_kdbc#wdjZg 111111111111111111111111111111111111111111111111111111<
61415 K\_lh^bh^u#khklhygby 11111111111111111111111111111111111111111111111111111111111111143
6141514 JZ[hq__#khklhygb_111111111111111111111111111111111111111111111111111111111111111111111143
6141515 Khklhygb_#k\yab1111111111111111111111111111111111111111111111111111111111111111111111111143
6141516 Bg^bdZpby#Z\Zjbcguo#kb]gZeh\ 11111111111111111111111111111111111111111111111143
6141517 Khklhygb_#[ehdbjh\db111111111111111111111111111111111111111111111111111111111111111143
61416 Bg^bdZpby#k\_lh^bh^Zfb1111111111111111111111111111111111111111111111111111111111143
61417 Hilbq_kdbc#bgl_jn_ck#^ey#ehdZevgh]h#ID 11111111111111111111111111111144
61418 Dghidb#mijZ\e_gby111111111111111111111111111111111111111111111111111111111111111111111144
6141814 F_gx#b#gZ\b]Zpbhggu_#dghidb 1111111111111111111111111111111111111111111111111144
6141815 Dghidb#dhfZg^ 1111111111111111111111111111111111111111111111111111111111111111111111111111144
61419 IZg_eb#k\_lh^bh^h\#^ey#baf_j_gbc 111111111111111111111111111111111111111146
6141: We_dljhggu_#i_j_dexqZl_eb1111111111111111111111111111111111111111111111111111146

615 F_gx#@D0wdjZgZ 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111147
61514 Khklhygb_#we_dljhggh]h#dexqZ 111111111111111111111111111111111111111111111111147
6151414 Baf_g_gb_#j_`bfh\#mijZ\e_gby1111111111111111111111111111111111111111111111148
6151415 Baf_g_gb_#j_`bfh\#aZsblu11111111111111111111111111111111111111111111111111111149
61515 KljZgbpZ#baf_j_gbc11111111111111111111111111111111111111111111111111111111111111111114:
61516 KljZgbpZ#aZsblguo#ij_^mij_^bl_evguo#kb]gZeh\111111111111111114:
61517 KljZgbpZ#gZkljhcdb111111111111111111111111111111111111111111111111111111111111111111114;
61518 KljZgbpZ#j_]bkljZpbb#klZjlh\2hklZgh\hd111111111111111111111111111111114<
61519 KljZgbpZ#Zdlb\ghc#mklZgh\db11111111111111111111111111111111111111111111111111114<
6151: KljZgbpZ#aZsblguo#nmgdpbc1111111111111111111111111111111111111111111111111111153
6151; KljZgbpZ#h[kem`b\Zgby111111111111111111111111111111111111111111111111111111111111155
6151;14 KlZlbklbdZ 1111111111111111111111111111111111111111111111111111111111111111111111111111111111156
6151;15 <_jkbb 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111156
6151;16 :^j_k#dhffmgbdZpbb111111111111111111111111111111111111111111111111111111111111111111157
6151;17 DhgljZklghklv#@D0wdjZgZ1111111111111111111111111111111111111111111111111111111111157
6151;18 <gmlj_gg__#\j_fy#fbdjhdhgljhee_jZ#+fZrbggh_#\j_fy, 11111158
6151;19 GZijZ\e_gb_#ihlhdZ#gZ]jmadb 111111111111111111111111111111111111111111111111111158
6151;1: J_`bf#Z\lhfZlbq_kdh]h#i_j_dexq_gby 11111111111111111111111111111111111159
6151;1; IZg_ev#,(&#93;:3080436 111111111111111111111111111111111111111111111111111111111111159
6151< KljZgbpZ#l_klbjh\Zgby111111111111111111111111111111111111111111111111111111111111115;
6151<14 L_klbjh\Zgb_#[ehdZ#mijZ\e_gby#+0, 1111111111111111111111111111111111111115<
6151<15 L_klbjh\Zgb_#i_j\bqguo#i_j_dexqZxsbo#mkljhckl\11111111111115<

616 <b^#gZ#h^ghebg_cghc#^bZ]jZff_ 111111111111111111111111111111111111111111111111111111111111111163

617 <aZbfh^_ckl\b_#k#ehdZevguf#ID 111111111111111111111111111111111111111111111111111111111111111163
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618 Khijy`_gb_#+0,#k#p_gljZevguf#ijhp_kkhjhf 11111111111111111111111111111111111111111163

7 Nmgdpbhgbjh\Zgb_1111111111111111111111111111111111111111111111111111111111111111111111111111111111111164
714 Nmgdpbb#j_`bfZ#aZsblu111111111111111111111111111111111111111111111111111111111111111111111111111111164

715 Nmgdpbb#\#j_`bf_#aZsblu111111111111111111111111111111111111111111111111111111111111111111111111111165
71514 <u[hj#b#Zdlb\Zpby#i_j_dexqZxsbo#mkljhckl\ 1111111111111111111111165
71515 I_j_kuedZ#dhgnb]mjZpbb#ba#ID#gZ#5()875SOXV 111111111111111111111165
71516 I_j_kuedZ#dhgnb]mjZpbb#k#5()875SOXV#gZ#ID 11111111111111111111111166
71517 Dhgljhev#)83/$#b#bah[jZ`_gb_#agZq_gbc#baf_j_gbc11111111111167
71518 EhdZevguc#wdkihjl#aZibkb#k[h_\#+ijb#khhl\1#dhgnb]mjZpbb,167
71519 Wdkihjlbjh\Zgb_#^Zgguo#h#khklhygbb#\\h^Z2\u\h^Z 111111111111169
7151: Wdkihjlbjh\Zgb_#\_ebqbg#jZ[hqbo#baf_j_gbc1111111111111111111111116;

716 >hklmi#d#]eZ\guf#kljZgbpZf 11111111111111111111111111111111111111111111111111111111111111111111111173
71614 Ihbkd#agZq_gbc#baf_j_gbc#b#\uqbke_gbc 1111111111111111111111111111111174
71615 Ijhkfhlj#bg^bdZpbb#k\_lh^bh^h\ 1111111111111111111111111111111111111111111176
71616 Baf_g_gb_#\_ebqbg/#khojZg_gguo#\#h[hjm^h\Zgbb 111111111111111176
71617 Ijhkfhlj#kljZgbpu#klZjlh\2\udexq_gbc 1111111111111111111111111111111177
71618 Baf_g_gb_#Zdlb\gh]h#gZ[hjZ#iZjZf_ljh\1111111111111111111111111111111177
71619 Ijhkfhlj#iZjZf_ljh\#hl^_evguo#aZsblguo#nmgdpbc 11111111111178
7161: Baf_g_gb_#iZjZf_ljh\#aZsblguo#nmgdpbc 1111111111111111111111111111178
7161; KljZgbpZ#h[kem`b\Zgby111111111111111111111111111111111111111111111111111111111111178
7161;14 Ijhkfhlj#pbdebq_kdh]h#\j_f_gb#)83/$ 111111111111111111111111111111111178
7161;15 Ijhkfhlj#\_jkbb#ijh]jZffgh0ZiiZjZlguo#kj_^kl\ 111111111111111178
7161;16 Ijhkfhlj#Z^j_kZ#dhffmgbdZpbb11111111111111111111111111111111111111111111111178
7161;17 GZkljhcdZ#dhgljZklZ#`b^dhdjbklZeebq_kdh]h#wdjZgZ 111111111111178
7161;18 GZkljhcdZ#\gmlj_gg_]h#\j_f_gb#fbdjhdhgljhee_jZ11111111111111179
7161;19 Ijhkfhlj#gZijZ\e_gby#ihlhdZ#gZ]jmadb 1111111111111111111111111111111111179
7161;1: >hklmighklv2g_^hklmighklv#Z\lhi_j_dexq_gby1111111111111111111111179
7161;1; GZeZ^dZ#dhffmgbdZpbhgghc#iZg_eb#\#khhl\_lkl\bb#k#,(&

93;:3080436111111111111111111111111111111111111111111111111111111111111111111111111111111111179
7161;1< L_klbjh\Zgb_#i_j_dexqZxsbo#mkljhckl\ 111111111111111111111111111111117:

8 GZa\Zgby#iZjZf_ljh\ 1111111111111111111111111111111111111111111111111111111111111111111111111111111117;

9 GZkljhcdZ#nmgdpbc###mijZ\e_gby#b#aZsblu 11111111111111111111111111111111111111111185
914 Lj_[h\Zgby#d#ljZgknhjfZlhjZf#lhdZ 11111111111111111111111111111111111111111111111111111111185

91414 LjZgknhjfZlhju#lhdZ#^ey#^bklZgpbhgghc#aZsblu 111111111111111185
91415 LjZgknhjfZlhju#lhdZ#^ey#^bnn_j_gpbZevghc#aZsblu1111111188
91416 LjZgknhjfZlhju#lhdZ#^ey#,'07#b#aZsblZ#ijb#k\_jolhd_#k

hij_^_e_gguf#\j_f_g_f 1111111111111111111111111111111111111111111111111111111111189

915 Dhgljhe_j#nZdlhjZ#fhsghklb111111111111111111111111111111111111111111111111111111111111111111111189

916 L_dmsb_#aZsblgu_#nmgdpbb111111111111111111111111111111111111111111111111111111111111111111111111196
91614 ;ehdbjh\dZ#\oh^ys_]h#ihlhdZ 11111111111111111111111111111111111111111111111111197
91615 AZsblZ#ijb#gZijZ\e_gghf#k\_jolhd_ 1111111111111111111111111111111111111119:
91616 AZsblZ#ijb#k\_jolhd_#k#hij_^_e_gguf#\j_f_g_f 111111111111111119;
91617 Nmgdpby#,'07 1111111111111111111111111111111111111111111111111111111111111111111111111111119<
91618 AZsblgZy#nmgdpby#aZa_fe_gby 1111111111111111111111111111111111111111111111111:4
91619 GZijZ\e_ggZy#aZsblZ#aZa_fe_gby 1111111111111111111111111111111111111111111:4
9161914 Kbkl_fZ#k#bahebjh\Zgghc#g_cljZevghc#lhqdhc 11111111111111111111111:5
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9161915 Kbkl_fu#k#aZa_fe_gb_f#dZlmrdhc#I_l_jkhgZ 1111111111111111111111111:6
9161916 Kbkl_fZ#k#aZa_fe_gb_f#k#gbadbf#khijhlb\e_gb_f11111111111111111:8
9161: Qm\kl\bl_evgZy#aZsblZ#aZa_fe_gby11111111111111111111111111111111111111111:8
9161; Nmgdpby#gZjmr_gb_#aZa_fe_gby#,'07 1111111111111111111111111111111111111::

917 AZsblZ#gZijy`_gby111111111111111111111111111111111111111111111111111111111111111111111111111111111111111:<
91714 AZsblZ#ijb#k\_jogZijy`_gbb 111111111111111111111111111111111111111111111111111:<
91715 AZsblZ#ijb#g_^hklZlhqghf#gZijy`_gbb 1111111111111111111111111111111111:<
91716 AZsblZ#ijb#hklZlhqghf#k\_jogZijy`_gbb 1111111111111111111111111111111;3

918 AZsblZ#fhlhjZ11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111;4
91814 L_jfbq_kdZy#aZsblZ#fhlhjZ111111111111111111111111111111111111111111111111111111;4
9181414 MklZgh\dZ#\j_f_gghc#ihklhygghc 111111111111111111111111111111111111111111111;6
9181415 MklZgh\dZ#l_fi_jZlmju11111111111111111111111111111111111111111111111111111111111111;6
9181416 MklZgh\dZ#\j_f_gb1111111111111111111111111111111111111111111111111111111111111111111111;8
9181417 NmgdpbhgZevgZy#ijh\_jdZ1111111111111111111111111111111111111111111111111111111111;8
91815 AZsblZ#ijb#klZjl_#fhlhjZ 111111111111111111111111111111111111111111111111111111111;9
91816 ;ehdbjh\Zgb_#jhlhjZ 11111111111111111111111111111111111111111111111111111111111111111;:
91817 Dhebq_kl\h#klZjlh\111111111111111111111111111111111111111111111111111111111111111111111;;

919 >bklZgpbhggZy#aZsblZ 111111111111111111111111111111111111111111111111111111111111111111111111111111111;;
91914 Nmgdpby 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111;;
91915 :gZeh]h\u_#\\h^u 1111111111111111111111111111111111111111111111111111111111111111111111;<
91916 KlZjl 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111<3
91917 <u[hj#nZau 111111111111111111111111111111111111111111111111111111111111111111111111111111111<5
91918 Hij_^_e_gb_#ihegh]h#khijhlb\e_gby 11111111111111111111111111111111111111<6
91919 GZijZ\e_ggZy#iZfylv11111111111111111111111111111111111111111111111111111111111111111<8
9191: Eh]bdZ#\udexq_gby 111111111111111111111111111111111111111111111111111111111111111111111<9
9191; :\lhi_j_dexq_gb_ 1111111111111111111111111111111111111111111111111111111111111111111111<:
9191< Ko_fZ#kjZ\g_gby#kb]gZeZ 11111111111111111111111111111111111111111111111111111111433
919143 I_j_dexq_gb_#ijb#klhcdbo#gZjmr_gbyo 111111111111111111111111111111111435
919144 I_j_dexq_gb_#gZ#Z\Zjbcgh_#hij_^_e_ggh_#\j_fy#k\_jolhdZ436
919145 MklZgh\e_gb_#ahgu#ihegh]h#khijhlb\e_gby 11111111111111111111111111436

91: >bnn_j_gpbZevgZy#aZsblZ 11111111111111111111111111111111111111111111111111111111111111111111111438
91:14 Nmgdpbhgbjh\Zgb_ 11111111111111111111111111111111111111111111111111111111111111111111438
91:15 :^ZilZpby#\_dlhjghc#]jmiiu 11111111111111111111111111111111111111111111111111143:
91:16 OZjZdl_jbklbdZ#\udexq_gby111111111111111111111111111111111111111111111111111143<
91:17 KlZ[bebaZpby#\gmlj_gg_]h#ihlhdZ 111111111111111111111111111111111111111111443

91; >jm]b_#nmgdpbb11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111443
91;14 AZsblZ#ijb#g_k[ZeZgkbjh\Zgghc#gZ]jmad_ 1111111111111111111111111111443
91;15 GZijZ\e_ggZy#aZsblZ#fhsghklb 11111111111111111111111111111111111111111111444
91;16 AZsblZ#gbadhc#gZ]jmadb111111111111111111111111111111111111111111111111111111111111444
91;17 GZ[ex^_gb_#aZ#qZklhlhc 1111111111111111111111111111111111111111111111111111111111444
91;18 Ijh\_jdZ#kbgojhgghklb 111111111111111111111111111111111111111111111111111111111111445

91< AZibkv#k[h_\ 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111446

9143 >hihegbl_evgu_#nmgdpbb 11111111111111111111111111111111111111111111111111111111111111111111111111447
914314 Nmgdpby#Z\lhi_j_dexq_gby 11111111111111111111111111111111111111111111111111111447
914315 Dhgnb]mjZpby 1111111111111111111111111111111111111111111111111111111111111111111111111111448
914316 :\lhi_j_dexq_gby#4#ihiuldZ#mki_rgZy11111111111111111111111111111111144:
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914317 :\lhi_j_dexq_gb_#4#ihiuldZ#g_mki_rgZy1111111111111111111111111111144:
914318 :\lhi_j_dexq_gb_#5#ihiuldb#mki_rgu_ 1111111111111111111111111111111144;
914319 :\lhi_j_dexq_gb_#5#ihiuldb#g_mki_rgu_ 111111111111111111111111111144;

: L_oh[kem`b\Zgb_ 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111144<
:14 Ih\lhjgh_#bkiulZgb_#+nmgdpbhgZevgh_#b#aZsblgh_#bkiulZgb_, 111111111144<

:15 Ijh\_jdZ#dZeb[jZpbb111111111111111111111111111111111111111111111111111111111111111111111111111111111144<

; >he]h\_qghklv#hl^_evguo#dhfihg_glh\ 111111111111111111111111111111111111111111111453
;14 DhglZdlu#kbeh\h]h#j_e_111111111111111111111111111111111111111111111111111111111111111111111111111111453

;15 We_dljheblgu_#dhg^_gkZlhju11111111111111111111111111111111111111111111111111111111111111111111453

;16 @b^dhdjbklZeebq_kdbc#wdjZg111111111111111111111111111111111111111111111111111111111111111111111453

< Kibkhd#aZsblguo#nmgdpbc1111111111111111111111111111111111111111111111111111111111111111111111454

43 L_ogbq_kdb_#^Zggu_ 111111111111111111111111111111111111111111111111111111111111111111111111111111111458
4314 DZgZeu#ZgZeh]h\h]h#\\h^Z 1111111111111111111111111111111111111111111111111111111111111111111111111458

431414 K#ljZgknhjfZlhjZfb#lhdZ#b#gZijy`_gby=111111111111111111111111111111458
431415 K#^ZlqbdZfb#lhdZ#b#gZijy`_gby 1111111111111111111111111111111111111111111111458

4315 ;bgZjgu_#\\h^u#b#\u\h^u 1111111111111111111111111111111111111111111111111111111111111111111111111458
431514 K#f_oZgbq_kdbfb#j_e_ 1111111111111111111111111111111111111111111111111111111111111458
431515 Kh#klZlbq_kdbfb#\u\h^Zfb111111111111111111111111111111111111111111111111111111459

4316 Bgl_jn_ck1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111459
431614 ;ehd#mijZ\e_gby#q_eh\_d0fZrbgZ 111111111111111111111111111111111111111111459
431615 P_gljZevguc#[ehd=11111111111111111111111111111111111111111111111111111111111111111111459

4317 IZg_ev#ZgZeh]h\h]h#\u\h^Z#+nZdmevlZlb\gZy,1111111111111111111111111111111111111111459

4318 DhffmgbdZpby#+nZdmevlZlb\gZy, 111111111111111111111111111111111111111111111111111111111111111459

4319 Bklhqgbd#iblZgby1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111145:
431914 P_gljZevguc#[ehd11111111111111111111111111111111111111111111111111111111111111111111145:
431915 ;ehd#mijZ\e_gby#+0,111111111111111111111111111111111111111111111111111111111111111145:

431: >bZiZahg#l_fi_jZlmj 111111111111111111111111111111111111111111111111111111111111111111111111111111111145:

431; Kl_i_gv#aZsblu111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111145:
431;14 P_gljZevguc#[ehd11111111111111111111111111111111111111111111111111111111111111111111145:
431;15 ;ehd#mijZ\e_gby#+0,111111111111111111111111111111111111111111111111111111111111111145:

44 Lbih\u_#bkiulZgby111111111111111111111111111111111111111111111111111111111111111111111111111111111145;
4414 We_dljhfZ]gblgZy#kh\f_klbfhklv111111111111111111111111111111111111111111111111111111111111145;

4415 Baheypby 11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111145;

4416 F_oZgbq_kdZy#mklhcqb\hklv 1111111111111111111111111111111111111111111111111111111111111111111111145;

4417 DebfZlbq_kdb_#mkeh\by 11111111111111111111111111111111111111111111111111111111111111111111111111111145;

45 Kh_^bgbl_evgZy#ko_fZ1111111111111111111111111111111111111111111111111111111111111111111111111111145<
4514 Kh_^bgbl_evgZy#ieZlZ1111111111111111111111111111111111111111111111111111111111111111111111111111111145<

4515 5()875SOXV#k#f_oZgbq_kdbf#[bgZjguf#\\h^hf2\u\h^hf 11111111111111111111111464

4516 5()875SOXV#kh#kiehrguf#[bgZjguf#\\h^hf2\u\h^hf 111111111111111111111111111467
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#4# <\_^_gb_
>ZggZy# qZklv# jmdh\h^kl\Z# ih# wdkiemZlZpbb# hibku\Z_l# nmgdpbhgbjh\Zgb_/
mklZgh\dm# b# h[kem`b\Zgb_# fbdjhijhp_kkhjgh]h# h[hjm^h\Zgby# aZsblu# b
mijZ\e_gby# 5()875SOXV1# Ke_^mxsbc# jZa^_e# b# _]h# ih^jZa^_eu# kh^_j`Zl
bgnhjfZpbx#h=

�# We_f_glu# mijZ\e_gby# ^bklZgpbhggh]h# \aZbfh^_ckl\by# q_eh\_d0fZrbgZ
++0,,#\#dZq_kl\_#ehdZevgh]h#[ehdZ#mijZ\e_gby

�# JZaebqgu_#j_`bfu#jZ[hlu#+0,

�# <hafh`ghklb#mijZ\e_gby/#^hklmigu_#\#jZaebqguo#j_`bfZo#jZ[hlu

�# JZaebqgu_# hibkZgby# aZsblguo# nmgdpbc# b# bo# iZjZf_ljh\# \
dhgnb]mjZpbhgghc# ijh]jZff_/# Z# lZd`_# gZ# kljZgbpZo/# dhlhju_# fh`gh
ijhkfhlj_lv#gZ#`b^dhdjbklZeebq_kdhf#wdjZg_#+/&',

�# Ijh\_jdb/# dhlhju_# ^he`gu# j_]meyjgh# ijh\h^blvky# gZ# h[hjm^h\Zgbb
5()875SOXV

�# Ko_fZ#l_ogbq_kdh]h#h[kem`b\Zgby

�# >he]h\_qghklv#hl^_evguo#dhfihg_glh\#h[hjm^h\Zgby#5()875SOXV
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#5# KhdjZs_gby#b#hij_^_e_gby

#514# KhdjZs_gby
$5 +$XWR5HFORVXUH,#:\lh#i_j_dexq_gb_

&7 +&XUUHQW#7UDQVIRUPHU,#LjZgknhjfZlhj#lhdZ

')7 +'LVFUHWH#)RXULHU#7DQVIRUPDWLRQ,#Hl^_evgh_#ij_h[jZah\Zgb_

)83/$ +)8QNWLRQEORFN# 3URJUDPPLQJ# /$QJXDJH,# Yaud# Ijh]jZffbjh\Zgby
NmgdpbhgZevgh]h# ;ehdZ/# wlZ# Z[[j_\bZlmjZ# lZd`_# bkihevam_lky# gZ
ko_fZo

+0, ++XPDQ#0DFKLQH#,QWHUIDFH,#<aZbfh^_ckl\b_#q_eh\_d0fZrbgZ#dZd#[ehd
mijZ\e_gby

/&' +/LTXLG#&U\VWDO#'LVSOD\,#@b^dhdjbklZeebq_kdbc#wdjZg

/(' +/LJKW#(PLWWLQJ#'LRGH,#K\_lh^bh^

/$*# +/RQ#$SSOLFDWLRQ#*XLGH,#Jmdh\h^kl\h#ih#ijbdeZ^ghc#ijh]jZff_

0& +0LFUR&RQWUROOHU,#Fbdjhdhgljhee_j

5+0, +5HPRWH# +XPDQ#0DFKLQH# ,QWHUIDFH,# >bklZgpbhggh_# <aZbfh^_ckl\b_
q_eh\_d0fZrbgZ/#lh#`_#agZq_gb_/#qlh#b#+0,

9'(: :kkhpbZpby#G_f_pdbo#DhffmgZevguo#Ij_^ijbylbc

#515# Hij_^_e_gby
<# gZqZe_# dZ`^h]h# jZa^_eZ/# Z# lZd`_# \# l_dkl_/# ihf_s_gu# aZf_qZgby# b
ij_^mij_`^_gby#h[#hiZkghklb1#Hgb#\u^_e_gu#^jm]bf#rjbnlhf/#qlh[u#hlebqZlv
bo#hl#ghjfZevgh]h#l_dklZ1

IjZ\beZ# l_ogbdb# [_ahiZkghklb# ^he`gu# kh[ex^Zlvky# ijb# ex[uo
h[klhyl_evkl\Zo1#<#kemqZ_#_keb#hgb#g_#[ueb#kh[ex^_gu/#aZy\db#gZ#]ZjZglbcgh_
h[kem`b\Zgb_#g_#[m^ml#ijbgylu1

Ijbf_qZgb_

Ijbf_qZgb_#h[jZsZ_l#\gbfZgb_#gZ#iheh`_gby/#bf_xsb_#[hevrh_#agZq_gb_#\
hij_^_e_gghf# dhgl_dkl_1# Ijbf_qZgb_# fh`_l# kh^_j`Zlv# bgnhjfZpbx# h
\aZbfghf# khhlghr_gbb# jZaebqguo# dhfihg_glh\# ijh]jZffgh]h# h[_ki_q_gby/# b
ij_^klZ\e_gh#\#nhjf_/#dZd#ihdZaZgh#\#gb`_ke_^mxs_f#ijbf_j_1

Ijbf_j=

Ijbf_qZgb_ IjhqblZcl_/# ih`ZemcklZ/# iheghklvx# wlhl# jZa^_e# h# jZaebqguo# nhjfZlZo
ijbf_qZgbc#ih#l_ogbd_#[_ahiZkghklb1
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Ij_^mij_`^_gb_#h[#hiZkghklb#40c#mjh\_gv

D# 40fm# mjh\gx# ij_^mij_`^_gbc# h[# hiZkghklb# hlghkblky# bgnhjfZpby# h# jbkd_/
dZkZxs_fky# ih^klZgpbc# b# h[hjm^h\Zgby1# G_h[oh^bfh# g_mdhkgbl_evgh
kh[ex^Zlv# wlb# lj_[h\Zgby/# lZd# dZd# \# h[jZlghf# kemqZ_# wlh# fh`_l# ijb\_klb# d
k[hyf#b#gZjmr_gbyf1#Gb`_#ijb\_^_g#ijbf_j=

Hklhjh`gh G_# \ghkbl_# gbdZdbo# baf_g_gbc# \# )83/$# _keb# \u# g_# hk\_^hfe_gu# h
5()875SOXV#b#h#dhgnb]mjZpbhgghf#ijh]jZffghf#h[_ki_q_gbb

Ij_^mij_`^_gb_#h[#hiZkghklb#40c#mjh\_gv

50c#mjh\_gv#ij_^mij_`^_gbc#h[#hiZkghklb#hagZqZ_l#jbkd#^ey#`bagb#b#a^hjh\vy1
Wlb# lj_[h\Zgby# g_h[oh^bfh# kh[ex^Zlv# \h# ba[_`Zgb_# ljZ\f# hi_jZlhjZ# beb
^jm]h]h#i_jkhgZeZ1

Ijbf_j=

:DUQLQJ$ Gbdh]^Z#g_#iulZcl_kv#kgbfZlv#aZsblgu_#ihdjulby#k#rbg#k#ijbf_g_gb_f
kbeu1
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#6# ;ehd#mijZ\e_gby#+0,
Ke_^mxsb_# jZa^_eu# kh^_j`Zl# bgnhjfZpbx# h# lhf/# qlh# g_h[oh^bfh# agZlv
hi_jZlhjm/# qlh[u# jZ[hlZlv# k# bgl_jn_ckhf# +0,# dZd# k# ehdZevguf# [ehdhf
mijZ\e_gby1

#614# We_f_glu#mijZ\e_gby
;ehd# # mijZ\e_gby# +0,/# dZd# ihdZaZgh# gZ# ko_f_# 4/# khklhbl# ba
`b^dhdjbklZeebq_kdh]h# wdjZgZ# +/&',# k# ih^k\_ldhc/# \hkvfb# dghihd/# g_kdhevdbo
k\_lh^bh^h\# +/(',# b# we_dljhggh]h# bgl_jn_ckZ# k# deZ\brZfb1# Ijb# gZebqbb/
fh`gh#\u[jZlv# yaud# ^bkie_y/# dhlhjuc# gZkljZb\Z_lky# q_j_a# khhl\_lkl\mxs__
dhgnb]mjZpbhggh_# ijh]jZffgh_# h[_ki_q_gb_/# bkihevam_fh_# lZd`_# ^ey
hij_^_e_gby#ko_fu#aZsblu#b#mijZ\e_gby1

we_dljhggZy

iZg_eb
k\_lĥ bĥ h\

k\_lĥ bĥ u
khklhygby

dghidb
f_gx

dghidb
mijZ\e_gby

deZ\brZ

]jZnbq_kdbc
^bkie_c

l_dklh\uc
^bkie_c

Ko_fZ#4=#<b^#[ehdZ#mijZ\e_gby#+0,

#61414# @b^dhdjbklZeebq_kdbc#wdjZg
@b^dhdjbklZeebq_kdbc# wdjZg# k# ih^k\_ldhc# h[_ki_qb\Z_l# ]jZnbq_kdh_
bah[jZ`_gb_# i_j_dexqZl_evguo# mkljhckl\/# dhgljhebjm_fuo# 5()875SOXV1
Bgl_gkb\ghklv# b# ijh^he`bl_evghklv# hk\_s_gby# fh`gh# j_]mebjh\Zlv# \
khhl\_lkl\bb#k#g_h[oh^bfhklvx1#H^ghebg_cgZy#^bZ]jZffZ#ihdZau\Z_l#l_dms__
khklhygb_# \k_o# i_j_dexqZxsbo# mkljhckl\1# IjZ\Zy# klhjhgZ# @D0wdjZgZ
ij_^gZagZq_gZ#^ey#l_dklZ=#j_amevlZlh\#baf_j_gbc/#hibkZgbc# ]eZ\gh]h#f_gx#b
ih^f_gx/#kb]gZeh\#aZsblu#b#aZibkb#kh[ulbc1

GZ#wdjZg_#fh`_l#bah[jZ`_gh#ke_^mxs__=

�# ^h# ;# mkeh\guo# ]jZnbq_kdbo# kbf\heh\# i_j_dexqZxsbo# mkljhckl\# +ijb
bkihevah\Zgbb# iZg_e_c# \\h^Z2\u\h^Z# k# f_oZgbq_kdbfb# j_e_/# fh`gh
dhgljhebjh\Zlv#fZdkbfmf#k_fv#i_j_dexqZxsbo#mkljhckl\,

�# jZaebqgu_#]jZnbq_kdb_#kbf\heu#^ey#fhlhjh\/#ljZgknhjfZlhjh\/#^Zlqbdh\
b#baf_jbl_evguo#ij_h[jZah\Zl_e_c

�# Hl^_evgu_#kljhdb#±#fZdkbfmf#73



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 43#2#46:

#61415# K\_lh^bh^u#khklhygby
Khklhygb_# 5()875SOXV# h[hagZqZ_lky# k# ihfhsvx# q_luj_o# k\_lh^bh^h\1
JZaebqZxl#ke_^mxsb_#k\_lh^bh^u=

#6141514# JZ[hq__#khklhygb_

GZ# i_j_^g_c# iZg_eb# +0,# jZ[hq__# khklhygb_# gZau\Z_lky# *5HDG\*# +©=hlh\# d
jZ[hl_ª,# b# h[hagZqZ_lky# a_e_guf# k\_lh^bh^hf1# H[hjm^h\Zgb_# g_# ^_ckl\m_l
_keb# wlhl# k\_lh^bh^# \udexq_g/# wlh#fh`_l# ijhbahclb/# gZijbf_j/# ijb# aZ]jmad_
dhgnb]mjZpbb# jZ[hlu# fbdjhijhp_kkhjgh]h# h[hjm^h\Zgby# eb[h# ijb
h[gZjm`_gbb#gZjmr_gby#\#p_gljZevghf#[ehd_1

#6141515# Khklhygb_#k\yab

GZ#i_j_^g_c#iZg_eb#+0,#khklhygb_#k\yab#gZau\Z_lky# **1HWZRUN#&RPPXQLFDWLRQ# *
+©K\yav# k# k_lvxª,1# ?keb# 5()875SOXV# [m^_l# ih^kh_^bg_gh# d# klZgpbhgghc
Z\lhfZlbq_kdhc#kbkl_f_/#g_h[oh^bfh#jZkrbj_gb_#k#ihfhsvx#khhl\_lkl\mxs_c
dhffmgbdZpbhgghc# iZg_eb1# <# wlhf# kemqZ_# a_e_guc# k\_lh^bh^# hagZqZ_l
ijZ\bevgh_# jZ[hq__# khklhygb_# nZdmevlZlb\ghc# iZg_eb1# K\_lh^bh^# djZkgh]h
p\_lZ#ihy\ey_lky#ijb#\hagbdgh\_gbb#gZjmr_gby#k\yab1

#6141516# Bg^bdZpby#Z\Zjbcguo#kb]gZeh\

Ihevah\Zl_ev# fh`_l# knhjfmebjh\Zlv# b# aZeh`blv# \# dhgnb]mjZpbx# g_kdhevdh
h[yaZl_evguo# mkeh\bc# ihy\e_gby# Z\Zjbcguo# kb]gZeh\1# Ijb# \hagbdgh\_gbb
h^gh]h#ba#wlbo#mkeh\bc#[m^_l#aZ]hjZlvky#djZkguc#k\_lh^bh^1

#6141517# Khklhygb_#[ehdbjh\db

K\_lh^bh^#]hjbl#a_e_guf#k\_lhf/#_keb#g_#[ueb#gZjmr_gu#mkeh\by#[ehdbjh\db1
<#kemqZ_/#_keb#ijb#i_j_dexqZxs_f#^_ckl\bb#gZjmrZxlky#mkeh\by#[ehdbjh\db/
gZijbf_j#i_j_dexq_gb_#jZat_^bgbl_ey#ijb#aZdjulhf#khklhygbb#\udexqZl_ey
+&LUFXLW#%UHDNHU#0&%,/#p\_l#\j_f_ggh#baf_gblky#gZ#djZkguc1

#61416# Bg^bdZpby#k\_lh^bh^Zfb
<hk_fv# lj_op\_lguo# k\_lh^bh^h\/# dhlhju_# fh`gh# aZijh]jZffbjh\Zlv# ih
k\h_fm# mkfhlj_gbx/# ij_^gZagZq_gu# ^ey# ehdZevghc# bg^bdZpbb1# Dhebq_kl\h
\ZjbZglh\# bah[jZ`_gby# k\_lh^bh^h\#fh`_l# [ulv# mfgh`_gh# \# q_luj_# jZaZ/# k
ihfhsvx#kljmdlmju#f_gx1#LZdbf#h[jZahf/#bf__lky#\#gZebqbb#65#\hafh`ghklb
bg^bdZpbb#khklhygby#hlghkbl_evgh#nmgdpbc#aZsblu/# mijZ\e_gby/#gZ[ex^_gby
b#dhgljhey1

DZ`^uc# k\_lh^bh^# fh`gh# Zkkhpbbjh\Zlv# k# khklZ\ghc# qZklvx# h[hjm^h\Zgby
5()875SOXV/# gZijbf_j/# [bgZjgufb# \\h^Zfb/# beb# k# kh[ulb_f/# k\yaZgguf# k
ijh]jZffguf# h[_ki_q_gb_f/# gZijbf_j/# gZqZeh# nmgdpbb# aZsblu1# Wlh# fh`gh
k^_eZlv#k#ihfhsvx#bgkljmf_glh\#dhgnb]mjZpbb#\#ko_f_#)83/$1#Ihevah\Zl_ev
fh`_l# lZd`_# aZijh]jZffbjh\Zlv# ihke_^h\Zl_evghklv# agZdh\/# dhlhjZy# [m^_l
Zkkhpbbjh\Zlvky#k#dZ`^uf#k\_lh^bh^hf#b#k#dZ`^uf#p\_lhf/#gZijbf_j/#a_e_guc
 #,!!#Zdlb\gh_#khklhygb_>#`_eluc# #,!!#aZimkd>#djZkguc# #,!!#\udexq_gb_1

K\_lh^bh^u# fh]ml# nmgdpbhgbjh\Zlv# \# ^\mo# j_`bfZo1# <# lZd# gZau\Z_fhf
[_aaZfhqghf#j_`bf_#k\_lh^bh^#i_j_dexqZ_l#k\hc#p\_l#h[jZlgh/#dZd#lhevdh##dZd
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lhevdh#ij_djZsZ_lky#khklhygb_/#gZijbf_j/#\kihfh]Zl_evgh_#gZijy`_gb_#hiylv
\hkklZgh\e_gh1#<#j_`bf_#k#aZfdhf#k\_lh^bh^#khojZgy_l#lhl#`_#p\_l/#^Z`_#_keb
khklhygb_# ij_djZsZ_lky1# <# wlhf# kemqZ_# k\_lh^bh^u# fh`gh# i_j_gZkljhblv/
aZc^y# gZ# kljZgbpm# gZkljhcdb# b# \uihegb\# g_h[oh^bfu_# ^_ckl\by1# GZkljhcdZ
jZaj_r_gZ#\#ex[hf#j_`bf_#jZ[hlu#+0,1

#61417# Hilbq_kdbc#bgl_jn_ck#^ey#ehdZevgh]h#ID
Hilbq_kdbc# kh_^bgbl_ev# ^ey# k\yab# k# ehdZevguf# i_jkhgZevguf# dhfivxl_jhf
+ID,/#h[uqgh#k#[ehdghlguf#dhfivxl_jhf#k#ijh]jZffguf#h[_ki_q_gb_f#:LQGRZ
17/# ^ey# i_j_kuedb# k2gZ# g_]h# dhgnb]mjZpbhggh]h# nZceZ1# K# aZ^g_c# klhjhgu
+0,# hilbq_kdbc# bgl_jn_ck# baf_g_g# gZ# we_dljbq_kdbc# \# khhl\_lkl\bb# k
lj_[h\Zgbyfb# 56# 7;8# ^ey# kh_^bg_gby# k# p_gljZevguf# [ehdhf# k# ihfhsvx
kh_^bg_gby# k# iZjhc# aZsbs_gguo# aZ\bluo# ijh\h^h\1# FZdkbfZevgZy# ^ebgZ
ijh\h^h\#^he`gZ#[ulv#f_gvr_#433#f1

#61418# Dghidb#mijZ\e_gby
Dghidb# mijZ\e_gby# bkihevamxlky# ^ey# h[_ki_q_gby# jZ[hlu# i_j_dexqZxsbo
mkljhckl\# \h# \j_fy# ehdZevgh]h# dhgljhey1# <k_]h# \# jZkihjy`_gbb# bf_xlky
\hk_fv#dghihd

#6141814# F_gx#b#gZ\b]Zpbhggu_#dghidb

GZ\b]Zpbhgguc#mqZklhd#k#lj_fy#dghidZfb#^ey#ijhkfhljZ#f_gx

0HQX

DghidZ#f_gx/##^Ze__#\#l_dkl_#h[hagZq_gZ#?#F_gx#!/

DghidZ#gZijZ\e_gby#\\_jo/#^Ze__#\#l_dkl_#h[hagZq_gZ#?#↑↑↑↑#!/

#DghidZ#gZijZ\e_gby#\gba/#^Ze__#\#l_dkl_#h[hagZq_gZ#?#↓↓↓↓#!

DghidZ# \\h^Z/# ^Ze__# \# l_dkl_# h[hagZq_gZ# ?# ?0*# !# h[_ki_qb\Z_l# \\h^
\u[jZggh]h#ih^f_gx1

#6141815# Dghidb#dhfZg^

Dghidb#dhfZg^#^ey#ehdZevgh]h#nmgdpbhgbjh\Zgby#i_j_dexqZxsbo#mkljhckl\=

2
<udexqblv/#^Ze__#\#l_dkl_#?#2#!

O <dexqblv/#^Ze__#\#l_dkl_#?#,#!

<u[jZlv#i_j_dexqZxs__#mkljhckl\h/#^Ze__#?#Ô#!#b
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2
:\Zjby/#dghidZ#gZoh^blky#\#\_jog_f#e_\hf#m]em1#G_h[oh^bfh_#^_ckl\b_
fh`gh# aZijh]jZffbjh\Zlv# \# )83/$/# gZijbf_j/# qlh[u# hgZ# gZ`bfZeZkv
\f_kl_#k#dghidhc#\udexq_gby1
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#61419# IZg_eb#k\_lh^bh^h\#^ey#baf_j_gbc
<# i_j_^g_c# qZklb# [ehdZ# mijZ\e_gby# +0,# gZoh^ylky# ljb# iZg_eb
ijh]jZffbjm_fuo# k\_lh^bh^h\1# GhfbgZevgu_# agZq_gby# dZ`^hc# b# iZg_e_c/
khklhys_c# ba# 43# a_e_guo# k\_lh^bh^h\/# aZ^Zxlky# k# ihfhsvx
dhgnb]mjZpbhggh]h# ijh]jZffgh]h# h[_ki_q_gby1# <# kemqZ_/# _keb# baf_j_ggu_
\_ebqbgu# ij_\urZxl# ghfbgZevgu_/# djZkgu_# k\_lh^bh^u# aZnbdkbjmxl
kblmZpbx#ba[ulhqghc#gZ]jmadb1

>Z`_# _keb# agZq_gby# baf_j_gbc# # ihdZaZgu# gZ# @D0wdjZg_/# ljb# iZg_eb
k\_lh^bh^h\#m^h[gu#^ey#[ukljhc#ijh\_jdb#kblmZpbb#k#gZ]jmadhc#nb^_jZ1#Ljb
iZg_eb# h[hagZq_gu# khhl\_lkl\_ggh# 04/# 05/# 06# b# dhgnb]mjbjmxlky
ihevah\Zl_e_f1#DZ`^Zy#iZg_ev#fh`_l#[ulv#khihklZ\e_gZ#k#h^gbf#ba#baf_j_gbc
\#ke_^mxs_c#lZ[ebp_=

LZ[ebpZ#4=#Baf_jy_fu_#\_ebqbgu/#hlghkysb_ky#d#iZg_eyf#k\_lh^bh^h\
Baf_jy_fu_#\_ebqbgu GZa\Zgb_ ?^1#baf_j1

NZaguc#lhd , $

HklZlhqguc#lhd ,( $

NZagh_#gZijy`_gb_ 8/( d<

Ebg_cgh_#gZijy`_gb_ 8// d<

HklZlhqgh_#gZijy`_gb_ 81( d<

:dlb\gZy#fhsghklv 3 d<l

J_Zdlb\gZy#fhsghklv 4 d<$U

DZ`msZyky#fhsghklv 6 d<l

H[hagZq_gb_#iZg_eb#+04/#05/#06,#ihy\ey_lky#gZ#h^ghebg_cghc#ko_f_#jy^hf#k
lhqdhc# baf_j_gby/# aZ# dhlhjhc# ke_^m_l# gZa\Zgb_# b# _^bgbpZ# baf_j_gby
khhl\_lkl\mxs_c# \_ebqbgu1# DZ`^Zy# iZg_ev# khklhbl# ba# ^\_gZ^pZlb
k\_lh^bh^h\1# >_kylv# a_e_guo# k\_lh^bh^h\# h[uqgh# ij_^gZagZq_gu# ^ey
bg^bdZpbb# hl# 3# ^h# 433(# ghfbgZevgh]h# agZq_gby# aZijh]jZffbjh\Zgghc
\_ebqbgu# baf_j_gby1#Ijb# h[hagZq_gbb# 433(# ghfbgZevgh]h# agZq_gby# dZ`^uc
k\_lh^bh^#khhl\_lkl\m_l#43(#ghfbgZevgh]h#agZq_gby1#>\Z#djZkguo#k\_lh^bh^Z/
\#lZdhf#kemqZ_/#h[hagZqZxl#ij_\ur_gb_#ghfbgZevgh]h#agZq_gby#gZ#53(1

#6141:# We_dljhggu_#i_j_dexqZl_eb
Bf_xlky# \# jZkihjy`_gbb# ^\Z# jZaebqguo# we_dljhgguo# i_j_dexqZl_ey1# DZd
ihdZaZgh# gZ# ko_f_# 4# [ehdZ# mijZ\e_gby# +0,/# h^gZ# ba# deZ\br# fh`_l
bkihevah\Zlvky# lhevdh# ^ey# hij_^_e_gby# iZjZf_ljh\# aZsblghc# ko_fu1#>jm]Zy
deZ\brZ# ij_^gZagZq_gZ# ^ey# \u[hjZ# j_`bfh\# mijZ\e_gby/# dhlhju_# fh`gh
\udexqblv# beb# aZ^Zlv# h^bg# ba# lj_o# ^jm]bo# j_`bfh\=# j_`bf# ehdZevgh]h/
^bklZgpbhggh]h# beb# ehdZevgh0^bklZgpbhggh]h# mijZ\e_gby1#Bkihevamy# wlb# ^\Z
i_j_dexqZl_ey/#fh`gh#^hklbqv#hij_^_e_ggh]h#jZa^_e_gby#hi_jZpbc#aZsblu#b
mijZ\e_gby1# Ijb# g_h[oh^bfhklv# fh`_l# [ulv# h[_ki_q_g# i_j_dexqZl_ev/
iha\heyxsbc# ^hklmi# d# h[hbf# \b^Zf1# >Zlqbd/# jZkihagZxsbc/# dZdhc# ba
we_dljhgguo# i_j_dexqZl_e_c# bkihevah\Zg/# jZaf_s_g# gZ# i_j_^g_c# iZg_eb
[ehdZ#mijZ\e_gby#+0,1
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#615# F_gx#@D0wdjZgZ
<# ghjfZevguo# jZ[hqbo# mkeh\byo# h[hjm^h\Zgby# 5()875SOXV# klZg^ZjlgZy
kljZgbpZ# f_gx# [m^_l# bah[jZ`_gZ# \# ijZ\hc# klhjhg_# wdjZgZ1# KlZg^ZjlgZy
kljZgbpZ# fh`_l# [ulv# aZ^ZgZ# ihevah\Zl_e_f1# J_dhf_g^m_lky# bkihevah\Zlv# \
dZq_kl\_#klZg^Zjlghc#eb[h#kljZgbpm#k#baf_j_gbyf/#eb[h#kljZgbpm#Z\Zjbcguo
kb]gZeh\1#>ey#^hklmiZ#d#kljZgbp_#k#f_gx#g_h[oh^bfh#gZ`Zlv#dghidm#?#0HQX#!
ihdZaZgh#gZ#ke_^mxs_c#ko_f_1

#######F?GX
KlZlmk#we0deZ\brb
Baf_j_gby
:\Zjbcgu_#kb]gZeu
GZkljhcdZ
AZimkd2hklZgh\dZ
:dlb\gZy#mklZgh\dZ
AZsblgu_#nmgdpbb
H[kem`b\Zgb_
Ijh\_jdZ

##?#00*#\uclb#ba#f_gx

0HQX

KL:G>:JLG:Y
kljZgbpZ

Baf_j_gby
beb
:\Zjbcgu_#kb]gZeu

ke_^mxsbc
\u[hj#f_gx

<u[hj#kljhdb

Ko_fZ#5=#I_j_f_s_gb_#d#kljZgbp_#f_gx

I_j_f_s_gb_#f_`^m#kljZgbpZfb#f_gx#k#ihfhsvx#dghihd#<<?JO#?#↑↑↑↑#!#B#<GBA
?#↓↓↓↓#!#gZ#wdjZg_#hibkZgh#\#ke_^mxsbo#iZjZ]jZnZo=

#61514# Khklhygb_#we_dljhggh]h#dexqZ
Ijb# bkihevah\Zgbb# ^\mo# \hafh`guo# we_dljhgguo# dexq_c/# dexqZ# mijZ\e_gby
beb# dexqZ# aZsblu/# ^himkdZxlky# dhfZg^u# baf_j_gby# j_`bfZ1# Wlh# ^_ckl\b_
fh`_l# [ulv# hkms_kl\e_gh/# \u^_eb\# dmjkhjhf# khhl\_lkl\mxsmx# kljhdm# gZ
kljZgbp_/# Z# aZl_f# gZ`Z\# dghidm# <<H># ?# ?0*# !# 1# Bkihevamy# g_ijZ\bevgmx
deZ\brm/#ijhbahc^_l#g_`_eZl_evgh_#^_ckl\b_/#gZijbf_j/#baf_j_gb_#j_`bfh\
mijZ\e_gby#beb#gZkljhcdZ#aZsblu1

Ijb#jZ[hl_#k#[ehdhf#mijZ\e_gby#+0,#\hafh`gu#r_klv#j_`bfh\1#Q_luj_#ba#gbo
kem`Zl#^ey#h[hagZq_gby#nmgdpbc#mijZ\e_gby/#b#^\Z#±#^ey#h[hagZq_gby#nmgdpbc
aZsblu1# >ey# mklZgh\e_gby# g_h[oh^bfh]h# j_`bfZ/# gm`gh# bkihevah\Zlv
ijZ\bevguc#dexq1
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#6151414# Baf_g_gb_#j_`bfh\#mijZ\e_gby

GZ#ke_^mxs_c#ko_f_#ihdZaZgh#i_j_f_s_gb_#f_`^m#\k_fb#q_lujvfy#j_`bfZfb
mijZ\e_gby1# KgZqZeZ# g_h[oh^bfh# \u[jZlv# kljZgbpm# f_gx# we0dexq1# AZl_f/
bkihevamy# dexq# mijZ\e_gby# b# gZ`Z\# gZ# dghidm# <<H># ?# ?0*# !# fh`gh# [m^_l
\u[jZlv# baf_g_gb_# j_`bfZ# mijZ\e_gby# k# ihfhsvx# khhl\_lkl\mxsbo# dghihd
<<?JO#?↑↑↑↑!#b#\gba#?↓↓↓↓!1#<u[jZgguc#j_`bf#g_h[oh^bfh#ih^l\_j^blv#gZ`Zlb_f
dghidb#<<H>#?#?0*#!1#H^gh\j_f_ggh#bah[jZablky#hiylv#kljZgbpZ#f_gx#h#klZlmk_
we0dexqZ1#Ihke_#wlh]h#gZ`Zlb_f# dghidb# ?0HQX!#gZ#wdjZg_#ihy\blky# kljZgbpZ
f_gx1

#####KlZlmk#we0dexqZ

J_ b̀f#mijZ\e_gby
#####EHD:EVGUC
J_ b̀f#aZsblu
#####J:;HQBC

\\_ b̂l_#dexq
b#gZ f̀bl_#?#00*
êy#baf_g_gby#klZlmkZ

0HQX

0#;?A#MIJ:<E?GBY
0#EHD:EVGH?
0#>BKL:GPBHGGH?
0#EHD1#B#>BKL:GP1

##?#00*#\uoĥ
\u[hj#kljhdb

Ba#]eZ\gh]h#f_gx

eZ\gh_#f_gx

#####KlZlmk#we0dexqZ

Ko_fZ#6=#Baf_g_gb_#j_`bfZ#mijZ\e_gby#k#bkihevah\Zgb_f#dexqZ#mijZ\e_gby

<hafh`gu#ke_^mxsb_#j_`bfu#mijZ\e_gby=

EhdZevgh_#mijZ\e_gb_=

<hafh`gh#dhgljhebjh\Zlv#\udexqZl_ev#b#^jm]b_#i_j_dexqZxsb_#mkljhckl\Z#k
i_j_^g_c# iZg_eb# [ehdZ# mijZ\e_gby# +0,# k# ihfhsvx# dhfZg^guo# dghihd1
Hi_jZpbb#\dexq_gby#b#\udexq_gby#hkms_kl\eyxlky#lhevdh#_keb#wlh#iha\hey_l
ko_fZ#[ehdbjh\db1#>bklZgpbhggh_# mijZ\e_gb_# k# kbkl_fu#Z\lhfZlbabjh\Zgghc
klZgpbb# aZ[ehdbjh\Zgh1# >himkdZ_lky# i_j_kuedZ# dhgnb]mjZpbhggh]h# nZceZ
q_j_a#hilbq_kdbc#bgl_jn_ck1

>bklZgpbhggh_#mijZ\e_gb_

<# wlhf# j_`bf_# mijZ\e_gby# jZ[hlZ# \udexqZl_ey# b# ^jm]bo# i_j_dexqZxsbo
mkljhckl\#fh`_l#hkms_kl\eylvky#lhevdh#^bklZgpbhggh#q_j_a#f_`ijhp_kkhjgmx
rbgm# kbkl_fu# Z\lhfZlbabjh\Zgghc# klZgpbb1# EhdZevgh_# mijZ\e_gb_
aZ[ehdbjh\Zgh1# # Gh# ^himkdZ_lky# i_j_kuedZ# dhgnb]mjZpbhggh]h# nZceZ# q_j_a
hilbq_kdbc#bgl_jn_ck1

;_a#mijZ\e_gby

MijZ\e_gb_# \udexqZl_e_f# b# ^jm]bfb# i_j_dexqZxsbfb# mkljhckl\Zfb
g_\hafh`gh#gb#k#ihfhsvx#ehdZevgh]h/#gb#^bklZgpbhggh]h#mijZ\e_gby1#<#wlhf
kemqZ_# g_\hafh`gZ# i_j_kuedZ# dhgnb]mjZpbhggh]h# nZceZ# gb# ^bklZgpbhggh# k
kbkl_fu#Z\lhfZlbabjh\Zgghc#klZgpbb/#gb#ehdZevgh#k#ID1
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EhdZevgh_#b#^bklZgpbhggh_#mijZ\e_gb_#+ki_pbZevguc#j_`bf,

EhdZevgh_# mijZ\e_gb_# i_j\bqgufb# h[t_dlZfb# \hafh`gh# \k_]^Z1
>bklZgpbhggh_# mijZ\e_gb_# i_j_dexqZxsbo# mkljhckl\# ^himkdZ_lky# lhevdh# \
kemqZ_/# _keb# Zdlb\bjh\Zg# [bgZjguc# \\h^# \# 5()875SOXV1# I_j_kuedZ
dhgnb]mjZpbhggh]h# nZceZ# b# gZkljhcdZ# dhgljhevguo# iZjZf_ljh\
aZ[ehdbjh\Zgu1# Wlhl# j_`bf# ih# kmlb# y\ey_lky# j_`bfhf# ©^bklZgpbhggh]h
mijZ\e_gbyª# k# ^hihegbl_evghc# \hafh`ghklvx# ehdZevgh]h# mijZ\e_gby
i_j\bqgufb#h[t_dlZfb1

Ijbf_qZgb_ Ijb#\u[hj_#wlh]h#j_`bfZ#g_h[oh^bfh#m[_^blvky/#qlh#kh[ex^_gu#\k_#mkeh\by
jZ[hlu# b# i_jkhgZe# k_l_\h]h# p_gljZ# mijZ\e_gby# hk\_^hfe_g# h# \u[hj_# wlh]h
j_`bfZ1

#6151415# Baf_g_gb_#j_`bfh\#aZsblu

GZ# ke_^mxs_c# ko_f_# ihdZaZgZ# \hafh`ghklv# baf_g_gby# j_`bfZ# aZsblu1
Bkihevamy# dexq# aZsblu/# \hafh`gh# \\_klb# j_`bf# aZsblu/# qlh[u# baf_gblv
gZkljhcdm1

#####KlZlmk#we0dexqZ

J_ b̀f#mijZ\e_gby
#####EHD:EVGUC
J_ b̀f#aZsblu
#####J:;HQBC

<\_ b̂l_#DEXQ
b#gZ f̀bl_#?#00*
qlh[u#baf_gblv
klZlmk

0HQX
eZ\gh_#f_gx

#####KlZlmk#we0dexqZ

0#G:KLJHBLV
0#J:;HQBC

##?#00*#\uclb <u[hj#kljhdb

Ko_fZ#7=#Baf_g_gb_#j_`bfZ#mijZ\e_gby#k#bkihevah\Zgb_f#dexqZ#aZsblu

<hafh`gu#ke_^mxsb_#j_`bfu#aZsblu=

JZ[hqZy#aZsblZ

<#^Zgghf#jZ[hq_f#j_`bf_#aZsblgu_#nmgdpbb#gZoh^ylky#\#^_ckl\bb1#EhdZevgh_
baf_g_gb_# iZjZf_ljh\# gZkljhcdb# aZ[ehdbjh\Zgh1# <hafh`gh# baf_g_gb_
iZjZf_ljh\#q_j_a#kbkl_fm#Z\lhfZlbq_kdhc#klZgpbb1

MklZgh\e_gb_#aZsblu

Wlhl# j_`bf# ^Z_l# \hafh`ghklv# ehdZevghc# gZkljhcdb# iZjZf_ljh\# aZsblu# k
i_j_^g_c# iZg_eb# [ehdZ# mijZ\e_gby# +0,# k# ihfhsvx# khhl\_lkl\mxsbo# dghihd
<<?JO#?↑↑↑↑!#beb#\gba#'2:1#?↓↓↓↓!1
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#61515# KljZgbpZ#baf_j_gbc
GZ# wlhc# kljZgbp_# f_gx# agZq_gby# baf_j_gbc# bah[jZ`_gu# dZd# i_j\bqgu_
\_ebqbgu1# <# aZ\bkbfhklb# hl# dhebq_kl\Z# baf_j_gbc/# dhgnb]mjbjh\Zgguo# \
5()875SOXV/# bah[jZ`Z_lky# h^gZ# beb# g_kdhevdh# kljZgbp1# H[gh\e_gb_
bah[jZ`_gby#baf_j_gbc#^eblky#4k_d1

0HQ

# # # # #Baf _ j _ g b _
I h d Z aZ l_ e v #4
A g Z q _g b _ #? ^ 1b af
I h d Z aZ l_ e v #5
A g Z q _g b _ #? ^ 1b af
I h d Z aZ l_ e v #6
A g Z q _g b _ #? ^ 1b af
1 1 1 1 1 1

1 1 1 1 1 1

I _ j _ c lb #d
^ j 1 #k lj Z g 1

h ]h #f _ gx

_ #f _ gx

Ko_fZ#8=#Bah[jZ`_gb_#kljZgbpu#baf_j_gbc

#61516# KljZgbpZ#aZsblguo#ij_^mij_^bl_evguo#kb]gZeh\
<# ^Zgghf# f_gx# bah[jZ`_gu# ihke_^h\Zl_evghklb# agZdh\/# khihklZ\ey_fuo# k
lj_op\_lgufb# iheghklvx# dhgnb]mjbjm_fufb# k\_lh^bh^Zfb# ±# djZkguf/
a_e_guf# b# yglZjguf1# <udexq_ggh_# khklhygb_# k\_lh^bh^Z# lZd`_# hij_^_e_gh
dZd# p\_l1# >ey# i_j_^Zqb# Z\Zjbcguo# kb]gZeh\# ij_^mkfhlj_gh# fZdkbfZevgh_
dhebq_kl\h# kljZgbp1# GZ# h^ghc# kljZgbp_# fh`_l# [ulv# g_# [he__# ;
ij_^mij_^bl_evguo# kb]gZeh\1# ?keb# ij_^mij_^bl_evgu_# kb]gZeu
aZijh]jZffbjh\Zgu# \# j_`bf_# aZfdZ/# ba# fh`gh# i_j_gZkljhblv/# aZc^y# \# lZd
gZau\Z_fh_#©F_gx#gZkljhcdbª1#DZ`^uc#ba#p\_lguo#k\_lh^bh^h\#Zkkhpbbjm_lky
k# ihke_^h\Zl_evghklvx/# dhlhjmx# fh`gh# aZ^Zlv# \# )83/$/# bkihevamy
dhgnb]mjZpbhggh_# ijh]jZffgh_# h[_ki_q_gb_1# >ey# kf_gu# kljZgbpu# fh`gh
bkihevah\Zlv#khhl\_lkl\mxsb_#dghidZ#<<?JO#?#↑↑↑↑#!#b#<GBA#?#↓↓↓↓#!1

0HQ

Kb]gZe#414

Kb]gZe

111111

111111

111111

Kb]gZe

I_j_oh^

Ba#]eZ\gh]h

< #]eZ\gh_

Kb]gZe#714

Kb]gZe

111111

111111

111111

Kb]gZe

Ko_fZ#9=#Bah[jZ`_gb_#kljZgbpu#ij_^mij_^bl_evguo#kb]gZeh\
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#61517# KljZgbpZ#gZkljhcdb
GZ#wlhc#kljZgbp_#gZoh^ylky#\hafh`gu_#^_ckl\by#ih#i_j_mklZgh\d_1#Baf_g_gb_
dZdh]h0eb[h# ba# iheh`_gbc# \hafh`gh# lhevdh# _keb# [ehd# mijZ\e_gby# +0,
gZoh^blky# \# j_`bf_# gZkljhcdb1# GZijbf_j/# i_j_mklZgh\dZ# aZibkb# gZjmr_gbc
jZaj_r_gZ# lhevdh# \# A:SBLGHF# J?@BF?# G:KLJHCDB1# ?keb
khhl\_lkl\mxsbc# j_`bf# g_# Zdlb\bjh\Zg/# ^_ckl\b_# i_j_mklZgh\db# [m^_l
hl\_j]gmlh/#dZd#ihdZaZgh#gZ#ko_f_#:1

#####KljZgbpZ#gZkljhcdb

#####GZkljhcdZ
G?#jZaj_r_gZ
\#^Zgghf#j_ b̀f_

##?#00*#\ha\jZl

####KljZgbpZ#gZkljhcdb

GZklj1#Z\Zj1#kb]gZe
GZklj1#fZdk1agZq_gby
GZklj1agZq1#wg_j]bb
GZklj1#pbdeu#\udexq
GZklj1#aZibkv#gZjmr1
GZklj1#aZimkd2hklZg1
GZklj1#kq_lqbdb

##?#00*#\uoh^

6HOHFW#OLQH

0HQX

Ba#]eZ\gh]h#f_gx

<#]eZ\gh_#f_gx

Ko_fZ#:=#GZkljhcdZ#\#g_ih^oh^ys_f#j_`bf_#mijZ\e_gby

H^gh\j_f_ggh#jZaj_rZ_lky#ijh\_klb#lhevdh#h^gm#i_j_mklZgh\dm1#Wlh#^_ckl\b_
fh`gh#ijhba\_klb/#\u^_eb\#khhl\_lkl\mxsmx#kljhdm#gZ#kljZgbp_#gZkljhcdb#k
ihfhsvx#dghihd#<<?JO#?↑↑↑↑!#b#<GBA#?↓↓↓↓!/#Z#aZl_f#gZ`Z\#dghidm#<<H>#?#?0*#!1

KljZgbpZ#gZkljhcdb

GZkljhcdZ
aZ\_jr_gZ

##?#00*#\ha\jZl

####KljZgbpZ#gZkljhcdb

0HQX

Ba#]eZ\gh]h#f_gx

<#]eZ\gh_#f_gx

GZklj1#Z\Zj1#kb]gZe
GZklj1#fZdk1agZq_gby
GZklj1agZq1#wg_j]bb
GZklj1#pbdeu#\udexq

GZklj1#aZibkv#gZjmr1GZklj1#aZimkd2hklZg1
GZklj1#kq_lqbdb

##?#00*#\uoh^

<u[hj
kljhdb

Ko_fZ#;=#GZkljhcdZ#\#ijZ\bevghf#j_`bf_#mijZ\e_gby
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#61518# KljZgbpZ#j_]bkljZpbb#klZjlh\2hklZgh\hd
GZ# wlhc# kljZgbp_# j_]bkljbjmxlky# ^h# 83# kh[ulbc# klZjlZ2hklZgh\db1#KljZgbpZ
bah[jZ`Z_lky# gZ# \_kv# wdjZg1# Khhl\_lkl\_ggh/# \h# \j_fy# bah[jZ`_gby# wlhc
kljZgbpu# h^ghebg_cgZy# ko_fZ# g_# ihy\ey_lky1# GZ# h^ghc# kljZgbp_# fh`gh
bah[jZablv#g_#[he__#k_fb#kh[ulbc1#Kibkhd#khklZ\e_g#\#ihke_^h\Zl_evghklb#\
khhl\_lkl\bb# kh# \j_f_g_f# \hagbdgh\_gby# kh[ulby1# Kibkhd# fh`gh# m^Zeblv/
bkihevamy# ih^f_gx# ©GZkljhblv# kljZgbpu# klZjlh\2hklZgh\hdª# gZ# ©KljZgbp_
gZkljhcdbª1

0HQX

#############Kh[ulby#klZjlZ2hklZgh\db

QQQQ#\\\\1PP1GG##KK=PP=VV1PPP
##########Nmgdpby#aZsblu
##########KlZjl# #[[[[
111111

111111

QQQQ#\\\\1PP1GG##KK=PP=VV1[[[
##########Nmgdpby#aZsblu
##########hhklZgh\dZ# #[[[[[

I_j_oh^#gZZ
^j1#kljZgbpm

#]eZ\gh]h#f_gx

]eZ\gh_#f_gx

Ko_fZ#<=#Bah[jZ`_gb_#kh[ulbc#ihke_#aZsblgh]h#^_ckl\by

#61519# KljZgbpZ#Zdlb\ghc#mklZgh\db
GZ#wlhc#kljZgbp_#fh`gh#ijhkfhlj_lv#b#baf_gblv#Zdlb\gu_#iZjZf_lju#aZsblu1
<k_]h#bf__lky#^\Z#gZ[hjZ#iZjZf_ljh\#^ey#dZ`^hc#aZsblghc#nmgdpbb1#>ey#lh]h/
qlh[u# ijh\_klb# baf_g_gb_# iZjZf_ljZ/# g_h[oh^bfh# kgZqZeZ# \u[jZlv
khhl\_lkl\mxsbc# j_`bf# mijZ\e_gby# gZ# [ehd_# mijZ\e_gby1# # ?keb# j_`bf
mijZ\e_gby# mklZgh\e_g# g_ijZ\bevgh/# baf_g_gby# g_# fh]ml# [ulv# ijhba\_^_gu1
GZ# ke_^mxs_c# ko_f_# ihdZaZgZ# ihiuldZ# baf_gblv# mklZgh\dm# iZjZf_ljh\# \
g_ijZ\bevghf#j_`bf_1

#Klj1Zdlb\g1mklZg

Baf_g_gb_#jZaj_r_gh
#######lhevdh#\#j_`bf_
aZsblu#mklZgh\db

##?#00*#\ha\jZl

####Klj1Zdlb\g1mklZg1

:dlb\gZy#mklZgh\dZ#;
##Baf_gblv#mklZgh\dm"

##?#00*#baf_gblv

0HQX

Ba#]eZ\gh]h#f_gx

<#]eZ\gh_#f_gx

Ko_fZ#43=#Baf_g_gb_#mklZgh\db#iZjZf_ljh\#\#g_ijZ\bevghf#j_`bf_#mijZ\e_gby
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497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 53#2#46:

<#ijZ\bevghf#j_`bf_#mijZ\e_gby#baf_g_gb_#[m^_l#\hafh`guf1#GZ#ke_^mxs_c
ko_f_# ihdZaZg# ^bZeh]# ^ey# baf_g_gby# Zdlb\ghc# mklZgh\db# iZjZf_ljh\# \k_o
bf_xsboky#\#jZkihjy`_gbb#aZsblguo#nmgdpbc1

#####Klj1Zdlb\g1mklZg

:dlb\g1#mklZg1#<
#Baf_gblv#mklZg1"

##?#00*#baf_gblv

####Klj1Zdlb\g1mklZg

:dlb\g1#mklZg1#;
##Baf_gblv#mklZg1"

##?#00*#baf_gblv

0HQX

0HQX
<#]eZ\gh_#f_gxBa#]eZ\gh]h#f_gx

<#]eZ\gh_#f_gx

Ko_fZ#44=#Baf_g_gb_#iZjZf_ljh\#aZsblu#\#ijZ\bevghf#j_`bf_#mijZ\e_gby

#6151:# KljZgbpZ#aZsblguo#nmgdpbc
GZ#wlhc#kljZgbp_#fh`gh#m\b^_lv#kibkhd#\g_^j_gguo#nmgdpbc#aZsblu1

N mg d p b b #a Zs b lu

A Z s 1n mg d p 1 # 4
A Z s 1n mg d p 1 # 5
1 1
1 1
A Z s 1n mg d

# #? # 0 0 * # \ u i h e g

I _ j_ o h
^ #g Z #^ j 1
k l j Z g bp

0 HQ

B a # ] eZ \ g h ] h

< # ] eZ \ g h _

Ko_fZ#45=#Kibkhd#\g_^j_gguo#nmgdpbc#aZsblu#gZ#@D0wdjZg_

M#dZ`^hc#aZsblghc#nmgdpbb#_klv#iZjZf_lju/# dhlhju_#fh]ml#[ulv#bah[jZ`_gu
ijb# \u[hj_# nmgdpbb# aZsblu/# dhlhjmx# ij_^iheZ]Z_lky# bkihevah\Zlv/# k
ihfhsvx# dghihd#<<?JO# ?↑↑↑↑!#<GBA# ?↓↓↓↓!# b#<<H># # ?# ?0*# !# 1#Ihke_# wlh]h# [m^_l
bah[jZ`_gZ#mklZgh\dZ#dZ`^hc#nmgdpbb#aZsblu/#gZ#h^ghc#beb#[he__#kljZgbpZo1
>Zggu_# iZjZf_lju# fh`gh# ehdZevgh# baf_gblv# k# [ehdZ# mijZ\e_gby# +0,1# >ey
wlh]h# g_h[oh^bfh# \u[jZlv# khhl\_lkl\mxsbc# j_`bf1# <# g_ijZ\bevghf# j_`bf_
lZdb_#^_ckl\by#g_#[m^ml#\hafh`gu/#dZd#ihdZaZgh#gZ#ke_^mxs_c#ko_f_1



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 54#2#46:

#####AZsblZ#4
####MklZg#;
iZjZf_lj#4
########\_e1####_^1baf
3DUDPHWHU#5
########\_e1####_^1baf
3DUDPHWHU#6
########\_e1####_^1baf

##?#00*#\uiheg

Baf_g_gby
#jZaj_r1#lhevdh#\

j_`bf_
mklZgh\db#aZsblu

##?#00*#\_jgmlvky

I_j_oh^#gZZ
^j1#kljZgbpm

0HQX

G?IJ:<BEVGUC#j_`bf#jZ[hlu

Ba#ih^f_gx#aZs1#nmgdpbc

ih^f_gx
aZs1#nmgdpbc

Ko_fZ#46=#Baf_g_gb_#iZjZf_ljh\#aZsblu#\#g_ijZ\bevghf#j_`bf_#mijZ\e_gby

Ijb#baf_g_gbb#iZjZf_ljh\#^ey#i_j_f_s_gby# d#\u[jZgguf#nmgdpbyf#aZsblu
bkihevamcl_#dghidb#<<?JO#?↑↑↑↑!#beb#<GBA#?↓↓↓↓!1#Ihke_#gZ`Zlby#dghidb#<<H>#?#?0
*# !# agZq_gb_# iZjZf_ljZ# fh`gh# m\_ebqblv# beb# mf_gvrblv/# ihevamykv# hiylv
dghidZfb#<<?JO#?↑↑↑↑!#beb#<GBA#?↓↓↓↓!1

AZsblgZy#nmgdpby
#########MklZgh\dZ#;
IZjZf_lj#4
###agZq_gb_##_^1baf
IZjZf_lj#5
####agZq_gb_##_^1baf
IZjZf_lj#6
####agZq_gb_##_^1baf

##?#00*#\uiheg

AZsblgZy#nmgdpby
###########MklZgh\dZ#;
IZjZf_lj#4
####agZq_gb_##_^1baf
IZjZf_lj#5
#####agZq_gb_##_^1baf
IZjZf_lj#6
#####agZq_gb_##_^1baf

##?#00*#\uiheg

6HOHFW#OLQH

0HQX

<#ijZ\bevghf#j_`bf_#jZ[hlu

Ba#ih^f_gx#aZs1nmgdpbc

m\_ebqblv#2
mf_gvrblv
agZq_gb_

<#ih^f_gx
aZs1nmgdpbc

Ko_fZ#47=#Baf_g_gb_#iZjZf_ljh\#\u[jZgghc#aZsblghc#nmgdpbb

?keb# iZjZf_lj# [ue# baf_g_g# \# ijZ\bevghf# j_`bf_# mijZ\e_gby# [ehdZ
mijZ\e_gby# +0,# b# hdgh# mklZgh\db# aZdjulh/# ihy\blky# khh[s_gb_/
ih^l\_j`^Zxs__# beb# hl\_j]Zxs__# baf_g_gby/# dZd# ihdZaZgh# gZ# ke_^mxs_c
ko_f_1



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 55#2#46:

#AZsblgu_#nmgdpbb

###IZjZf_lju
####khojZg_gu

##?#00*#\_jgmlvky

#AZsblgu_#nmgdpbb

####IZjZf_lju
#####baf_g_gu$

<uclb#b#khojZgblv

<uclb#[_a#khojZg_gby

##?#00*#\uiheg

I_j_oh #̂gZ
ĵ1#kljhdm

aZs1#nmgdpbc
Ba#ih^f_gx#aZs1#nmgdpbc

\#ih^f_gx
aZs1#nmgdpbc

Ko_fZ#48=#Ih^l\_j`^_gb_#baf_g_gby#iZjZf_ljh\#aZsblguo#nmgdpbc

?keb# gh\uc# iZjZf_lj# [m^_l# khojZg_g/# gm`gh# aZdjulv# kljZgbpm/# ihevamykv
ih^f_gx# ©<uclb# b# khojZgblvª1# Ihke_# wlh]h# khojZg_gb_# iZjZf_ljZ# [m^_l
ih^l\_j`^_gh1#gZ#dghidm#<<H>#?#?0*#!#[m^_l#hiylv#bah[jZ`_gh#f_gx#©aZsblgu_
nmgdpbbª/#dZd#\#bkoh^ghf#iheh`_gbb1

#6151;# KljZgbpZ#h[kem`b\Zgby
KljZgbpZ#h[kem`b\Zgby#khklhbl#ba#g_kdhevdbo#ih^kljZgbp1#>hklmi#d#kljZgbpZf
\lhjh]h# mjh\gy# jZaj_r_g# lhevdh# \# hij_^_e_gghf# j_`bf_1# <u[hj
hkms_kl\ey_lky# iml_f# \u^_e_gby# khhl\_lkl\mxs_c# kljhdb# gZ# kljZgbp_# k
ihfhsvx#dghihd#<<?JO#?↑↑↑↑!/#<GBA#?↓↓↓↓!#b#<<H>#?#?0*#!#1

K lj 1h [ k e m` b \ Z g b y

0 #K lZ lb k lb d Z
0 #< _ j kb b
0 #D h f f mg 1
0 #@ DW
0 #0 &
GZ ]j mad Z
0 #: \ lh \u d ex q 1
0 # ,( & #4 3 6

#? # 0 0 *#\u ih e g

I_ j_ oh ^ #gZ
^ j 1 #k l jh dm

0HQ
< # ] eZ \ gh _

Ko_fZ#49=#F_gx#kljZgbpu#h[kem`b\Zgby



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 56#2#46:

KljZgbpZ#h[kem`b\Zgby#khklhbl#ba#ke_^mxsbo#ih^f_gx=

#6151;14# KlZlbklbdZ

GZ#wlhc#kljZgbp_#fh`gh#m\b^_lv#g_dhlhju_#dhgklZglu#b#pbdeu#)83/$1

D h g n b ] m j Z p b y =
# # # # # #[
) 8 3 / $
# # # # # #[ [ [ [ [ #X V

0 H Q

B a #i h ^ f _ g x #h [ k e m ` 1

< #ih ^ f _ g x
h [ k e m ` 1

Ko_fZ#4:=#Bah[jZ`_gb_#ih^f_gx#klZlbklbdb

#6151;15# <_jkbb

WlZ# kljZgbpZ# ij_^gZagZq_gZ# ^ey# bah[jZ`_gby# \_jkbc# \kljh_gguo# ijh]jZff
fbdjhdhgljhee_jZ# +0&,/# ijhp_kkhjZ# pbnjh\uo# kb]gZeh\# +'63,# b# ^jm]hc
bgnhjfZpbb1

# # # #< _ j k b b
i j h ] j 1h [ _ k i #0 & =
# # # # # [ [ [ [ [
i j h ] j 1h [ _ k i #' 6 3
# # # # # #[ [ [ [ [
i j h ] j 1h [ _ k i #5 + 0 ,
# # # # # [ [ [ [ [
> Z l Z # a Z s b lu
# # # # #^ Z l Z # # #\ j _ f y
> Z l Z #) X S OD
# # # # # #^ Z l Z # # #\ j _ f y
D h g n b ] m j 1n Z c e =
# # # # # #[ [ [ [ [
N Z c e #i h k e _ ^ h \ Z l 1 =
# # # # # #[ [ [ [ [

0 H Q X

B a #i h ^ f _ g x # h [ k e m ` 1

< #i h ^ f _ g x
h [ k e m ` 1

Ko_fZ#4;=#Bah[jZ`_gb_#ih^f_gx#\_jkbc



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 57#2#46:

#6151;16# :^j_k#dhffmgbdZpbb

GZ#@D0wdjZg_#bah[jZ`Z_lky#Z^j_k#dhffmgbdZpbb#h[hjm^h\Zgby#5()875SOXV#1

: ^ j 1d h f f m g b d 1

# # # # # # ## # # ## # # #[ [

0 H Q

B a #i h ^ f _ g x #h [ k e m ` 1

\
h [ k e

Ko_fZ#4<=#Bah[jZ`_gb_#Z^j_kZ#dhffmgbdZpbb

#6151;17# DhgljZklghklv#@D0wdjZgZ

Ihkj_^kl\hf# wlhc# kljZgbpu# fh`gh# baf_gblv# dhgljZklghklv# @D0wdjZgZ# dZd
ihdZaZgh#gZ#ke_^mxs_c#ko_f_1

#### #DhljZk l##@DW

gZkljhcdZ #dhg lj 1
gZ`bfZy #dghidb

0HQ X

Ba #ih^f_gx #h[kem` 1

< #ih^f_gx
h[kem` 1

gZk lj
dh gljZk l

Ko_fZ#53=#F_gx#^ey#gZkljhcdb#dhgljZklZ#@D0wdjZgZ



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 58#2#46:

#6151;18# <gmlj_gg__#\j_fy#fbdjhdhgljhee_jZ#+fZrbggh_#\j_fy,

GZ# ^Zgghc# kljZgbp_# bah[jZ`_gh# ZdlmZevgh_# \j_fy# fbdjhdhgljhee_jZ# 0&1
<j_fy#fh`gh#hlj_^Zdlbjh\Zlv#k#ihfhsvx#dghihd#<<?JO# ?#↑↑↑↑#!/#<GBA# ?#↓↓↓↓#!#b
<<H>#?#?0*#!1

< j _f y #0 &

# # # #> Z lZ # #\j _f y

# # # # #? 00 *#b af _g b lv

0HQ

B a #ih ^ f_ gx

< #ih ^ f_ gx
h [ k em

gZ k l jh bl
^ Z l m 2\j_ f

Ko_fZ#54=#F_gx#^ey#gZkljhcdb#\gmlj_ggbo#qZkh\#5()875SOXV

#6151;19# GZijZ\e_gb_#ihlhdZ#gZ]jmadb

GZ# wlhc# kljZgbp_# bah[jZ`_gh# gZijZ\e_gb_# ihlhdZ# gZ]jmadb# \# khhl\_lkl\bb# k
hij_^_e_gb_# gZijZ\e_gby# \#nmgdpbyo# aZsblu1# GZijZ\e_gb_# ihlhdZ# gZ]jmadb
hkgh\Zgh#gZ#kms_kl\mxsbo#lhd_#b#gZijy`_gbb/#bkihevamy#gZ#f_kl_#kh_^bg_gb_
ljZgknhjfZlhjguo#^Zlqbdh\#lhdZ#b#gZijy`_gby1

G Z i j 1i h lh d

# # # # # #< I ? J ? >

0 H Q

B a #i h ^ f _ g x

< #ih ^ f _ g x
h [ k e

Ko_fZ#55=#Bah[jZ`_gb_#gZijZ\e_gby#ihlhdZ#gZ]jmadb



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 59#2#46:

#6151;1:# J_`bf#Z\lhfZlbq_kdh]h#i_j_dexq_gby

GZ# wlhc# kljZgbp_# fh`gh# \dexqblv# b# \udexqblv# j_`bf# Z\lhfZlbq_kdh]h
i_j_dexq_gby

: \ lh i _ j _ d e

G ? J : A J ?

# # ? 0 0 *

B a #i h ^ f _ g x

<

Ko_fZ#56=#MijZ\e_gb_#j_`bfhf#Z\lhi_j_dexq_gby

#6151;1;# IZg_ev#,(&#93;:3080436

<#wlhf#f_gx#fh`_l#[ulv#bah[jZ`_gZ#mklZgh\dZ#iZg_eb#ebgbc#i_j_^Zqb#^Zgguo
k# bkihevah\Zgb_f# ijhlhdheh\# klZg^ZjlZ# ,(&# 93;:30804361# <# h[hjm^h\Zgbb
5()875SOXV# klZg^Zjlguc# ijhlhdhe# ^hiheg_g# g_dhlhjufb# dhfZg^gufb
nmgdpbyfb# \# khhl\_lkl\bb# k# jmdh\h^kl\hf# 9'(:# +9HUHLQLJXQJ# 'HXWVFKHU
(OHNWUL]LWlWVZHUNH#  # :kkhpbZpby# G_f_pdbo# DhffmgZevguo# Ij_^ijbylbc,1# GZ
ke_^mxs_c#ko_f_#ihdZaZgh#khhl\_lkl\mxs__#f_gx#wdjZgZ1

# # # # ,( & # 4 3 6

# # #G ?

# # ? 0 0 *

B a #i h ^ f _ g x

<

Ko_fZ# 57=# F_gx# wdjZgZ# ^ey# ijhlhdheh\# ebgbc# i_j_^Zqb# ^Zgguo# \# khhl\_lkl\bb# kh
klZg^Zjlhf#,(&#93;:30804361



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 5:#2#46:

<# kemqZ_# _keb# iZg_ev# ebgbb# i_j_^Zqb# ^Zgguo# mklZgh\e_gZ/# fh`gh# \u[jZlv
ke_^mxs__#ih^f_gx=

;ehdbjh\Zgb_#dhgljhey#gZijZ\e_gby

?keb# gZ# wdjZg_# \u[jZgh# ih^f_gx# ;ehdbjh\Zgby# dhgljhey# gZijZ\e_gby/# dZd
ihdZaZgh#gZ#ke_^mxs_c#ko_f_/#i_j_^ZqZ#\k_c#bgnhjfZpbb/#gZijbf_j#agZq_gbc
baf_j_gbc/# hl# 5()875SOXV# d# kbkl_f_# Z\lhfZlbabjh\Zgghc# klZgpbb# [m^_l
aZ[ehdbjh\ZgZ1

i Z g _ e v # ,( & # 1 1 1 #4 3 6

; e h d 1d h g lj 1g Z i j 1
0 #J _ ` b f

# # ? 0 0 * #\ u o h ^

B a #i h ^ f _ g x

<
0 H Q

Ko_fZ#58=#<u[hj#ih^f_gx#;ehdbjh\Zgby#dhgljhey#gZijZ\e_gby

Ihke_#\u[hjZ#ih^f_gx#;ehdbjh\Zgby#dhgljhey#gZijZ\e_gby#[m^_l#bah[jZ`_gZ
kljZgbpZ#klZlmkZ#dhgljhey#gZijZ\e_gby1#Ijb#`_eZgbb#fh`gh#baf_gblv#klZlmk1

; e h d b j 1#d h g lj 1
# # # # #g Z i j Z \ e 1

D h g lj h e v #m i j 1

b a f _ g b lv #k lZ lm k

# # ? 0 0 * #b a f _ g b lv

B a #i h ^ f _ g x # # , ( &

<
, ( & # 1 1 1 0 H Q

Ko_fZ#59=#Baf_g_gb_#klZlmkZ#[ehdbjh\Zgby#dhgljhey#gZijZ\e_gby



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 5;#2#46:

J_`bf#l_klbjh\Zgby

Ijb#l_klbjh\Zgbb#nmgdpbb#i_j_^Zqb#g_h[oh^bfh#\u[jZlv#j_`bf#l_klbjh\Zgby
iZg_eb#k\yab1#Ijb#ijbf_g_gbb#wlh]h#j_`bfZ#\ky#bgnhjfZpby/#ihkueZ_fZy#hl
5()875SOXV# d# kbkl_f_# Z\lhfZlbabjh\Zgghc# klZgpbb/# ij_^mkfZljb\Z_l
khhl\_lkl\mxsbc#©j_`bf#l_klbjh\Zgbyª#i_j_^Zqb1#GZ#ke_^mxs_c#ko_f_#fh`gh
m\b^_lv#baf_g_gb_#klZlmkZ#j_`bfZ#l_klbjh\Zgby1

,( & # 1 1 1 # 4 3 6 #j _ ` b f

# # # # # ,( & # 1 1 1 #4 3 6
J _ ` b f # l_ k lb j h \ 1
# #G ? : D L B < G U C

b a f _ g b lv #k lZ lm k "

# # ? 0 0 * #b a f _ g b lv

B a #i h ^ f _ g x # # , ( & 1 1 1

<
, ( & 1 1 1 4 0 H Q

Ko_fZ#5:=#Baf_g_gb_#klZlmkZ#j_`bfZ#l_klbjh\Zgby

#6151<# KljZgbpZ#l_klbjh\Zgby
GZ#wlhc#kljZgbp_#bah[jZ`_gu#ke_^mxsb_#\hafh`ghklb#l_klbjh\Zgby=

•# L_klbjh\Zgb_#5+0,

•# L_klbjh\Zgb_#i_j\bqguo#h[t_dlh\

# # # #K lj 1l _ k lb j 1

L _ k l #5 + 0 ,
L _ k l 1i _ j \ b q g

# # ? # 0 0 *

I _ j _ o h ^
g Z #^ j 1
k l j h d m

0 H Q

B a # ] e Z \ g h ] h #f _ g x

< # ] e Z \ g h _ #f _ g x

Ko_fZ#5;=#Bah[jZ`_gb_#kljZgbpu#l_klbjh\Zgby

WlZ#kljZgbpu#f_gx#bah[jZ`Z_l#g_kdhevdh#ih^kljZgbp1#>hklmi#d#ih^kljZgbpZf
jZaj_r_g#lhevdh#\#khhl\_lkl\mxs_f#j_`bf_1#<u[hj#fh`gh#ijhba\_klb#k#iml_f
\u^_e_gby#khhl\_lkl\mxs_c#kljhdb#gZ#kljZgbp_#k#ihfhsvx#dghihd#<<?JO#?↑↑↑↑!/
<GBA#?↓↓↓↓!#Z#aZl_f##<<H>#?#?0*#!1



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 5<#2#46:

#6151<14# L_klbjh\Zgb_#[ehdZ#mijZ\e_gby#+0,

GZ# wlhc# kljZgbp_# bah[jZ`_gh# khh[s_gb_/# mdZau\Zxs__/# dZdmx# dghidm
g_h[oh^bfh# gZ`Zlv# ^ey# lh]h/# qlh[u# gZqZlv# l_klbjh\Zgb_# [ehdZ# mijZ\e_gby
+0,1# L_klbjh\Zgb_f# \dexqZxlky# b# \udexqZxlky# \k_# kms_kl\mxsb_
k\_lh^bh^u#\h#\k_o#\hafh`guo#p\_lZo/#aZihegy_lky#[md\Zfb#\k_#ijhkljZgkl\h
@D0wdjZgZ# b/# gZdhg_p/# ijhbkoh^bl# Z\lhfZlbq_kdh_# \ha\jZs_gb_# gZ# kljZgbpm
l_klbjh\Zgby# +0,1# <h# \j_fy# l_klbjh\Zgby# fh^mev# +0,# [_a^_ckl\m_l1# Wlh
hagZqZ_l/#qlh=

�# dghidb#g_#^_ckl\mxl

�# k\_lh^bh^u#b#@D0wdjZg#g_#bah[jZ`Zxl#ZdlmZevgmx#bgnhjfZpbx

Gh# \k_# aZsblgu_# # # nmgdpbb/# aZeh`_ggu_# \# )83/$/# y\eyxlky# Zdlb\gufb# \h
\j_fy#wlhc#ijhp_^mju#l_klbjh\Zgby1

#6151<15# L_klbjh\Zgb_#i_j\bqguo#i_j_dexqZxsbo#mkljhckl\

<# wlhf# j_`bf_# bah[jZ`Z_lky# \hafh`ghklv# l_klbjh\Zgby# i_j\bqguo
i_j_dexqZxsbo# mkljhckl\1# Gh# \k_# \aZbfgu_# [ehdbjh\db/# hij_^_e_ggu_# \
)83/$#^_aZdlb\bjh\Zgu1

Hklhjh`gh <#j_`bf_#l_klbjh\Zgby#\aZbfgZy#[ehdbjh\dZ#i_j_dexqZxsbo#mkljhckl\
\u\_^_gZ#ba#^_ckl\by1

DeZ\brb# <DEXQBLV# ?2!/# <UDEXQBLV# ?,!# b# <U;J:LV# ?Ô!# fh]ml# [ulv
bkihevah\Zgu# ^ey# hkms_kl\e_gby# l_klbjh\Zgby1#Ijb# hdhgqZgbb# l_klbjh\Zgby
bah[jZ`Z_lky# kljZgbpZ# k# khhl\_lkl\mxsbf# ij_^mij_`^_gb_f# b
ih^l\_j`^_gb_f=

Ij_^mij_`^_gb_$ <k_# i_j\bqgh_# h[hjm^h\Zgb_# ^he`gh# gZoh^blvky# \# ijZ\bevghf
iheh`_gbb#i_j_^#\ha\jZlhf#d#ghjfZevghc#jZ[hl_1

L _ k l 1i _ j \ 1h [ h j m ^ 1

# # # # # # ##< \ _ k lb
# # #j _ ` b f l_ k lb j h \ Z

< K ? #[ e h d b j h \ d b
[ m ^ m l #h ld e x q _ g u

# # ? # 0 0 * #i j b g y lv

0 H Q

B a #i h ^ f _ g x

< #ih ^ f _ g x

Ko_fZ#5<=#F_gx#l_klbjh\Zgby#i_j_dexqZxsbo#mkljhckl\
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#616# <b^#gZ#h^ghebg_cghc#^bZ]jZff_
Wlhl# \b^# bah[jZ`Z_lky# \# e_\hc# qZklb# ^bkie_y1#GZ# g_dhlhjuo# kljZgbpZo# ^ey
wlh]h#g_h[oh^bf#p_euc#^bkie_c1#<# lZdhf#kemqZ_#h^ghebg_cgZy#^bZ]jZffZ#g_
\b^gZ1# ;eZ]h^Zjy# hlghkbl_evgh# dhjhldhfm# # \j_f_gb# h[gh\e_gby# klZlmk
i_j_dexqZxsbo# mkljhckl\# bah[jZ`Z_lky# kjZam# ihke_# hkms_kl\e_gby
i_j_dexqZxs_]h#^_ckl\by1

#617# <aZbfh^_ckl\b_#k#ehdZevguf#ID
Bgl_jn_ck# +0,# fh`_l# [ulv# k\yaZg# k# i_jkhgZevguf# dhfivxl_jhf# q_j_a
^\molhq_qguo#k_jbcguc#dZgZe#k\yab1#Kh_^bgbl_ev#hilbq_kdbc#b#mklZgh\e_g#gZ
i_j_^g_c# iZg_eb# +0,1# Bkihevamy# ^Zgguc# bgl_jn_ck/# fh`gh# aZ]jmablv# beb
i_j_]jmablv# dhgnb]mjZpbhgguc#nZce# k#f_klgh]h#ID/# dhlhjuc#\uihegy_l#jhev
\_^ms_]h# maeZ# ^ey# kj_^kl\# dhgnb]mjZpbb/# gZ# p_gljZevguc# [ehd#5()875SOXV1
Djhf_# lh]h/# kh[ulby# aZsblu# b# nmgdpbhgbjh\Zgby/# Z# lZd`_# agZq_gby
baf_j_gguo# \_ebqbg/# khojZg_ggu_# \# 5()875SOXV1# GZijbf_j/# kh^_j`Zgb_
kljZgbp# \dexq_gby2\udexq_gby/#nmgdpbhgbjh\Zgby# b# baf_j_gbc/# fh`_l# [ulv
i_j_g_k_gh# k# ehdZevgh]h# ID# k# p_evx# dhgljhey1# <h# \j_fy# nZau# aZ]jmadb
bgl_jn_ck# +0,# ^_ckl\m_l# dZd# rexa/# gZijZ\eyxsbc# ^Zggu_# k# beb# gZ
p_gljZevguc#[ehd#5()875SOXV1

Hilbq_kdbc# kh_^bgbl_ev# \# i_j_^g_c# qZklb# bgl_jn_ckZ# +0,# y\ey_lky
klZg^Zjlguf# lbihf/# ijhba\h^bfuf# :;;/# d# g_fm# g_h[oh^bf# ki_pbZevguc
dZ[_ev#^ey# kh_^bg_gby# k#ID1#LZdbf# h[jZahf/#ID#fh`_l#[ulv# bahebjh\Zgh# hl
5()# 875# SOXV1# FZdkbfZevgZy# kdhjhklv# i_j_^Zqb# ^Zgguo# \# gZklhys__# \j_fy
khklZ\ey_l#<19#d[bl2k_d1#<#ke_^mxs_f#\uimkd_#kdhjhklv#i_j_^Zqb#^Zgguo#[m^_l
m\_ebq_gZ1

7<1:8

5<
18
3

54183

>0km[

Hilhdhg\_jl_j

Ko_fZ#63=#Nbabq_kdbc#bgl_jn_ck#f_`^m#+0,#b#f_klguf#ID

#618# Khijy`_gb_#+0,#k#p_gljZevguf#ijhp_kkhjhf
Nbabq_kdh_# khijy`_gb_# +0,# k# p_gljZevguf# [ehdhf# 5()875SOXV
hkms_kl\ey_lky# q_j_a# klZg^Zjlguc# kh_^bgbl_ev# 567;8# k# fZdkbfZevghc
kdhjhklvx#^h# 6;733#[bl2k_d1#FZdkbfZevgZy# ^ebgZ# dZ[_ey# ^he`gZ#[ulv#f_g__
433#f1
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#7# Nmgdpbhgbjh\Zgb_
<k_]h#kms_kl\m_l#9#j_`bfh\#jZ[hlu#[ehdZ#mijZ\e_gby#+0,#gZ#f_kl_1#Q_luj_#ba
gbo# bkihevamxlky# ^ey# hij_^_e_gby# nmgdpbc# mijZ\e_gby# b# ^\_# 0# ^ey
hij_^_e_gby#nmgdpbc#aZsblu1#DZd#mihfbgZehkv#\ur_/#_klv#ke_^mxsb_#j_`bfu
mijZ\e_gby=

�# ;_a#mijZ\e_gby=
<k_#^_ckl\by#mijZ\e_gby#k#i_j_^g_c#iZg_eb#[ehdZ#mijZ\e_gby#+0,
aZ[ehdbjh\Zgu

�# EhdZevgh_#mijZ\e_gb_
>_ckl\by#mijZ\e_gby#i_j_dexqZxsbfb#mkljhckl\Zfb#jZaj_r_gu1#Ijb#wlhf
i_j_dexqZxsb_#mkljhckl\Z#\aZbfgh#[ehdbjmxlky#dZd#hij_^_e_gh#\
dhgnb]mjZpbb#mijZ\e_gby1

�# >bklZgpbhggh_#mijZ\e_gb_
<#^Zgghf#j_`bf_#g_#jZaj_r_gh#ehdZevgh_#mijZ\e_gb_#i_j_dexqZxsbo
mkljhckl\1#MijZ\e_gb_#i_j_dexqZxsbfb#mkljhckl\Zfb#fh`_l
hkms_kl\eylvky#lhevdh#^bklZgpbhggh#q_j_a#6&$'$##beb#kbkl_fm
Z\lhfZlbabjh\Zgghc#klZgpbb1

�# EhdZevgh_#b#^bklZgpbhggh_#mijZ\e_gb_
<#wlhf#hkh[hf#j_`bf_#\hafh`gu#dZd#^bklZgpbhggh_/#lZd#b#ehdZevgh_
mijZ\e_gb_1

J_`bfu#jZ[hlu#^ey#aZsblguo#nmgdpbc=

�# MklZgh\dZ
H[uqgh# wlhl# j_`bf# bkihevam_lky# ^ey# mklZgh\db# iZjZf_ljh\# aZsblu1
Baf_g_gb_# ^_ckl\mxs_]h# gZ[hjZ# iZjZf_ljh\# b# gZkljhcdZ# aZsblguo
nmgdpbc#\hafh`gh# lhevdh#\# wlhf#j_`bf_1#Fgh]b_# aZsblgu_#nmgdpbb#b#bo
iZjZf_lju# ihf_q_gu# ih0jZaghfm# \# ijh]jZffghf# h[_ki_q_gbb
dhgnb]mjZpbb# b# gZ# g_dhlhjuo# kljZgbpZo# @D0wdjZgZ1# JZaebqby# [m^ml
ihdZaZgu#iha`_#\#jZa^_e_#%GZa\Zgby#iZjZf_ljh\%1

�# NmgdpbhgZevguc
<#wlhf#j_`bf_#g_\hafh`gZ#mklZgh\dZ#aZsblguc#nmgdpbc1#IZjZf_ljbaZpby
aZsblguo# nmgdpbc# \hafh`gZ# lhevdh# k# ihfhsvx# kbkl_fu
Z\lhfZlbabjh\Zgghc#klZgpbb1

#714# Nmgdpbb#j_`bfZ#aZsblu
<#ke_^mxs_c#lZ[ebp_#ijb\_^_g#h[sbc#h[ahj#nmgdpbc#\#j_`bf_#aZsblu1

LZ[ebpZ#5=

J_`bf#jZ[hlu
0000000000000000000000000000000000000000000
NmgdpbhgZevghklv

MklZgh\dZ
aZsblu

>_ckl\b_
aZsblu

EhdZevgh_# j_^Zdlbjh\Zgb_
iZjZf_ljh\#gZkljhcdb#aZsblu

>Z G_l

>bklZgpbhg1# j_^Zdlbjh\Zgb_
iZjZf_ljh\#gZkljhcdb#aZsblu

G_l >Z



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 65#2#46:

#715# Nmgdpbb#\#j_`bf_#aZsblu
;ehd# mijZ\e_gby# +0,# fh`_l# bkihevah\Zlvky# ^ey# ehdZevgh]h# mijZ\e_gby
i_j_dexqZxsbfb#mkljhckl\Zfb1#<#ke_^mxs_c#lZ[ebp_#ijb\_^_g#h[sbc#h[ahj
nmgdpbhgZevghklb# \# aZ\bkbfhklb# hl# \u[jZggh]h# j_`bfZ# mijZ\e_gby1# \# wlhf
kemqZ_# klZlmk# dghihd# aZsblu# g_# \eby_l# gZ# nmgdpbhgbjh\Zgb_# aZsblu# b
gZ[ex^_gby1

J_`bf#jZ[hlu
0000000000000000000000000000000000000000000
NmgdpbhgZevghklv

;_a
mijZ\e1

EhdZe1
mijZ\e1

>bklZg1
mijZ\e1

E# b# >
mijZ\e1

EhdZevgh_# mijZ\e_gb_
i_j_dexq1#mkljhckl\Zfb

G_l >Z G_l >Z

>bklZgpbhggh_# mijZ\e_gb_
i_j_dexq1#mkljhckl\Zfb

G_l G_l >Z >Z

AZ]jmadZ# dhgnb]mjZpbhggh]h
ijbeh`_gby

G_l >Z >Z >Z

Dhgljhev#)83/$ G_l >Z >Z >Z

Wdkihjlbjh\Zgb_#aZibkb#k[h_\ G_l >Z >Z >Z

<#ke_^mxsbo#]eZ\Zo#[m^_l#hibkZgh#nmgdpbhgbjh\Zgb_#[ehdZ#mijZ\e_gby#+0,#\
j_`bf_#mijZ\e_gby1

#71514# <u[hj#b#Zdlb\Zpby#i_j_dexqZxsbo#mkljhckl\
I_j_dexqZxs__# mkljhckl\h/# ihdZaZggh_# gZ# h^ghebg_cghc# ^bZ]jZff_/# fh`gh
\u[jZlv# b# \dexqblv# ijyfh# k# [ehdZ# mijZ\e_gby#5()875SOXV# 1# ?keb# gZjmr_gu
mkeh\by#\aZbfghc#[ehdbjh\db/#\dexq_gb_#g_#[m^_l#\hafh`guf1#<#lZdhf#kemqZ_
aZ]hjblky#djZkguc#k\_lh^bh^#khklhygby#\aZbfghc#[ehdbjh\db1

GZ`fbl_# dghidm# ?Ô!# h^bg# beb# g_kdhevdh# jZa# ihdZ# g_# [m^_l# \u[jZgh# gm`gh_
i_j_dexqZxs__# mkljhckl\h1# <u[jZggh_# i_j_dexqZxs__# mkljhckl\h# [m^_l
dZ`^uc#jZa#bah[jZ`Zlvky#bg\_glbjh\Zgguf1#<#dhgnb]mjZpbhgghf#ijh]jZffghf
h[_ki_q_gbb# fh`gh# aZ^Zlv/# dZdh_# i_j_dexqZxs__# mkljhckl\h# b# dZdh_
jZkij_^_ebl_evgh_#mkljhckl\h#[m^ml#\u[jZgu#k#i_j\uf#gZ`Zlb_f#deZ\brb1

GZ`fbl_# dghidb# ?2!# beb# ?,!# ^ey# \dexq_gby# beb# \udexq_gby# \u[jZggh]h
i_j_dexqZxs_]h#mkljhckl\Z1

?keb# Zdlb\bjh\Zg# ^\hcghc# ijb\h^/# ^\_# i_j_dexqZxsb_# dhfZg^u# fh]ml# [ulv
hkms_kl\e_gu# ihke_^h\Zl_evgh# k# hij_^_e_gguf# ijhf_`mldhf# k# \u[jZgguf
i_j_dexqZxsbf#mkljhckl\hf1#<#ijhlb\ghf#kemqZ_#i_j_dexqZxs__#mkljhckl\h
gm`gh#\u[bjZlv#i_j_^#dZ`^hc#dhfZg^hc#i_j_dexq_gby1

#71515# I_j_kuedZ#dhgnb]mjZpbb#ba#ID#gZ#5()875SOXV
>Zggmx# nmgdpbx# fh`gh# \u[jZlv# \# dhgnb]mjZpbhgghf# ijh]jZffghf
h[_ki_q_gbb#b#hgZ#y\ey_lky#g_aZ\bkbfhc#hl#klZlmkZ#we_dljhgghc#dghidb

1
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Ij_^mij_`^_gb_$ KlZjZcl_kv#ba[_]Zlv#aZ]jmadb#ijbeh`_gby#gZ#5()875SOXV#ijb#jZ[hlZxs_f
h[hjm^h\Zgbb1#Fbdjhijhp_kkhjgh_# h[hjm^h\Zgb_# aZsblu# b# mijZ\e_gby
g_#nmgdpbhgbjm_l#\h#\j_fy#aZ]jmadb#ijbeh`_gby#k#ID#gZ#5()875SOXV1

Ijbf_qZgb_ ?keb# gZ# ID# _klv# g_kdhevdh# k_jbcguo# bgl_jn_ckh\/# m[_^bl_kv/# \
dhgnb]mjZpbhgghf#ijh]jZffghf#h[_ki_q_gbb#bkihevah\ZgZ#h^gZ#mklZgh\dZ1

�# Ih^kh_^bgbl_# #hilbq_kdbc#dZ[_ev#k#bgl_jn_ckhf#56565#gZ#h^ghf#dhgp_#d
ID#b#hilbq_kdbc#bgl_jn_ck#d#+0,#h[hjm^h\Zgby#5()875SOXV1

�# Hldjhcl_#ijbeh`_gb_/#dhlhjh_#g_h[oh^bfh#i_j_keZlv1

Ijbf_qZgb_ ?keb# ]hjbl# k\_lh^bh^# Z\Zjbcgh]h# khklhygby/# ijbeh`_gb_# g_evay# mki_rgh
wdkihjlbjh\Zlv#k#ID#gZ#5()875SOXV1

�# <u[_jbl_#khhl\_lkl\mxs__#iheh`_gb_#f_gx1

�# :\lhfZlbq_kdb#[m^_l#hiylv#aZims_gZ#ijhp_^mjZ#l_klbjh\Zgby1#?keb#[m^_l
gZc^_gZ#dZdZy0eb[h#hrb[dZ/#ijbeh`_gb_#g_evay#wdkihjlbjh\Zlv1

�# M[_jbl_#hilbq_kdbc#dZ[_ev#ihke_#aZ\_jr_gby#aZ]jmadb1

Ijb# i_j_kued_# ijbeh`_gby# \# dhgnb]mjZpbhgghf# ijh]jZffghf# h[_ki_q_gbb
ihy\eyxlky# khh[s_gby# h# klZlmk_1# >Zxlky# ihdZaZgby# h# lhf/# dZdZy# qZklv
dhgnb]mjZpbhgguo# ^Zgguo# i_j_kueZ_lky1# Khh[s_gb_# h# ihemq_gbb# ^Zgguo
lZd`_#bah[jZ`Z_lky#gZ#^bkie__#h[hjm^h\Zgby#5()875SOXV1#<h#\j_fy#i_j_kuedb
ijbeh`_gby#k\_lh^bh^#khklhygby#=hlh\ghklb#gZ#[ehd_#mijZ\e_gby#5()875SOXV
hldexq_g1#Wlh#k\b^_l_evkl\m_l#h#lhf/#qlh#h[hjm^h\Zgb_#5()875SOXV#hldexq_gh1
Ihke_# aZ\_jr_gby#i_j_kuedb#\# dhgnb]mjZpbhgghf#ijh]jZffghf# h[_ki_q_gbb
ihy\ey_lky# khh[s_gb_# h[# hdhgqZgbb1# Ihke_# wlh]h# h[hjm^h\Zgb_# 5()875SOXV
aZimkdZ_lky# k# gh\uf# ijbeh`_gb_f1# GZ# ^bkie__# ihy\ey_lky# h^ghebg_cgZy
^bZ]jZffZ#b#a_e_guc#k\_lh^bh^#khklhygby#]hlh\ghklb#aZ]hjZ_lky#\gh\v1

Ihke_# kha^Zgby# gh\h]h# ijbeh`_gby# b# _]h# aZ]jmadb# \#5()875SOXV# g_h[oh^bfh
ijhdhgljhebjh\Zlv# pbdebq_kdh_# \j_fy1# AgZq_gb_# fh`gh# gZclb# \# f_gx
kljZgbpu# h[kem`b\Zgby/# ih^f_gx# klZlbklbdb/# h# dhlhjhf# [m^_l# ]h\hjblvky
^Ze__#\#^Zgghf#jmdh\h^kl\_1

Ij_^mij_`^_gb_$ Pbdebq_kdh_# \j_fy# ijbeh`_gby# ^he`gh# [ulv# f_gvr_# 63# fk_d# ^ey
h[_ki_q_gby#ghjfZevgh]h#nmgdpbhgbjh\Zgby#h[hjm^h\Zgby#5()875SOXV1

#71516# I_j_kuedZ#dhgnb]mjZpbb#k#5()875SOXV#gZ#ID
Wlm#nmgdpbx#fh`gh#\u[jZlv#\#dhgnb]mjZpbhgghf#ijh]jZffghf#h[_ki_q_gbb#b
hgZ#g_aZ\bkbfZ#hl#klZlmkZ#we_dljhgghc#deZ\brb1
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Ij_^mij_`^_gb_$ JZ[hlZ# 5()875SOXV# g_# ij_ju\Z_lky# \h# \j_fy# i_j_kuedb# ijbeh`_gby# k
5()875SOXV# gZ# ID1# L_f# g_# f_g__/# ehdZevgh_# mijZ\e_gb_# \# wlh# \j_fy
g_^hklmigh1

Ijbf_qZgb_ ?keb# gZ# ID# _klv# g_kdhevdh# k_jbcguo# bgl_jn_ckh\/# m[_^bl_kv/# qlh
dhgnb]mjZpbhgghf#ijh]jZffghf#h[_ki_q_gbb#bkihevam_lky#h^gZ#mklZgh\dZ1

�# Ih^kh_^bgbl_# dZ[_ev# hilbq_kdh]h# bgl_jn_ckZ# d# 5()875SOXV# b# k_jbcguc
bgl_jn_ck#56565#d#ID1

�# AZimklbl_#dhgnb]mjZpbhggh_#ijh]jZffgh_#h[_ki_q_gb_
�# <u[_jbl_#khhl\_lkl\mxs__#iheh`_gb_#f_gx1
�# M[_jbl_#hilbq_kdbc#dZ[_ev#ihke_#aZ\_jr_gby#aZ]jmadb1

Ijb# i_j_kued_# ijbeh`_gby# \# dhgnb]mjZpbhgghf# ijh]jZffghf# h[_ki_q_gbb
ihy\eyxlky# khh[s_gby# h# klZlmk_1# >Zxlky# ihdZaZgby# h# lhf/# dZdZy# qZklv
dhgnb]mjZpbhgguo# ^Zgguo# i_j_kueZ_lky1# Khh[s_gb_# h# ihkeZgguo# ^Zgguo
lZd`_# bah[jZ`Z_lky# gZ# ^bkie__1# Ihke_# aZ\_jr_gby# i_j_kuedb# \
dhgnb]mjZpbhgghf# ijh]jZffghf# h[_ki_q_gbb# ihy\ey_lky# khh[s_gb_1# ?keb
g_h[oh^bfh/#ijbeh`_gb_#fh`gh#ijhkfhlj_lv#b#\gh\v#hlj_^Zdlbjh\Zlv1

#71517# Dhgljhev#)83/$#b#bah[jZ`_gb_#agZq_gbc#baf_j_gbc
Ijb# g_h[oh^bfhklb# \# )83/$#fh`gh# ke_^blv# aZ# klZlmkhf# [bgZjguo# \oh^h\# b
\uoh^h\/# Z# lZd`_# ijh\h^db1# KgZqZeZ# g_h[oh^bfh# mklZgh\blv# k\yav# f_`^m
5()875SOXV# b# ID/# dZd# ijb# aZ]jmad_# dhgnb]mjZpbb1# <u[jZ\# khhl\_lkl\mxs__
iheh`_gb_# f_gx# \# dhgnb]mjZpbhgghf# ijh]jZffghf# h[_ki_q_gbb/# \# )83/$
fh`gh# ijhkfhlj_lv# eh]bq_kdbc# klZlmk# ijh\h^db1# Djhf_# lh]h/# ijb# \u[hj_
khhl\_lkl\mxs_]h# iheh`_gby# f_gx# \# dhgnb]mjZpbhgghf# ijh]jZffghf
h[_ki_q_gbb#gZ#ID#fh]ml#[ulv#bah[jZ`_gu#\k_#^hklmigu_#agZq_gby#baf_j_gbc1

#71518# EhdZevguc#wdkihjl#aZibkb#k[h_\#+ijb#khhl\1#dhgnb]mjZpbb,
Wlm#nmgdpbx#fh`gh#\u[jZlv#\#dhgnb]mjZpbhgghf#ijh]jZffghf#h[_ki_q_gbb#b
hgZ#g_#aZ\bkbl#hl#khklhygby#we_dljhgghc#deZ\brb1#?keb#\#ijbeh`_gbb#aZ^ZgZ
nmgdpby# aZibkb# k[h_\/# wlb# ^Zggu_# fh`gh# wdkihjlbjh\Zlv# ba# 5()875SOXV1
Dhgnb]mjZpbhggh#ijh]jZffgh_#h[_ki_q_gb_#dhg\_jlbjm_l#i_j\bqgu_#^Zggu_#\
nhjfZl#&2075$'(1#Ojhgbdm#k[h_\#fh`gh#ijhkfhlj_lv/#bkihevamy/#gZijbf_j/
ijh]jZffu# $%%# :,1(9(1# >Zggu_# h# k[hyo# fh`gh# lZd`_# i_j_kueZlv# gZ
Z\lhfZlbabjh\Zggmx# klZgpbx# q_j_a# rbgm/# gZijbf_j# /21# kh]eZkgh
jmdh\h^kl\m#/$*#4171

�# Ih^kh_^bgbl_# 5()875SOXV# d# ID/# bkihevamy# khhl\_lkl\mxsbc# dZ[_ev/
bf_xsbc#56565#b#hilbq_kdbc#bgl_jn_ck1

�# AZimklbl_#dhgnb]mjZpbhggh_#ijh]jZffgh_#h[_ki_q_gb_1

�# <u[_jbl_# khhl\_lkl\mxs__# iheh`_gb_# f_gx1# ?keb# 5()875SOXV# g_
aZj_]bkljbjh\Ze# k[h_\/# \# dhgnb]mjZpbhgghc# ijh]jZff_# ihy\blky
khhl\_lkl\mxs__#khh[s_gb_1
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?keb#aZj_]bkljbjh\Zg#k[hc/#ihy\blky#ke_^mxs__#^bZeh]h\h_#hdgh=

Ko_fZ#64=#Ijbf_j#^bZeh]h\h]h#hdgZ#^ey#wdkihjlbjh\Zgby#aZibkb#h#k[h_

AZibkb# h# k[hyo/# ojZgysb_ky# \# 5()875SOXV# ihdZaZgu# \# [hdh\hc# qZklb# hdgZ1
Ihke_^gbf# bah[jZ`Z_lky# aZibkv# k# gZb[hevrbf# ihjy^dh\uf# ghf_jhf1# Ih
mfheqZgbx# \# hdg_# # ihdZaZgh# gZa\Zgb_# nZceZ# k# aZibkyfb# h# k[hyo/# dhlhjuc
fh`gh#aZ]jmablv1

�# Ijh\_jvl_#mklZgh\hqgu_#iZjZf_lju#^ey#khojZg_gby#aZibk_c#h#k[hyo#gZ#I?
\#bgnhjfZpbhgghf#ihe_#Default Settings +mklZgh\hqgu_#iZjZf_lju#ih
mfheqZgbx1
Path #+Imlv,#ihdZau\Z_l#f_klh#khojZg_gby#aZibk_c#h#k[hyo1
Prefix #+Ij_nbdk,#wlh#dhf[bgZpby#[md\#i_j_^#q_luj_oagZqguf#ghf_jhf#\
gZa\Zgbb#nZceZ#aZibkb#h#k[h_1
Format #+NhjfZl,#ihdZau\Z_l#nhjfZl/#\#dhlhjuc#[m^_l#i_j_\_^_gZ
bgnhjfZpby#h#k[hyo#k#5()875SOXV1
IjhqblZcl_/#ih`ZemcklZ/#bgnhjfZpbx#\#ke_^mxs_f#jZa^_e_#h[#baf_g_gbb
mklZgh\hqguo#iZjZf_ljh\#ih#mfheqZgbx1

�# <u^_ebl_#aZibkv#dmjkhjhf#b#gZ`fbl_#gZ#dghidm#!!1#<#ijZ\hc#qZklb#hdgZ
ihy\blky#gZa\Zgb_/#ih^#dhlhjuf#aZibkv#[m^_l#khojZg_gZ#gZ#ID1#GZ#f_kl_
i_j_f_s_gghc#aZibkb#h#k[hyo#\#e_\hc#qZklb#hdgZ#ihy\ylky#agZdb#>>>1
Ih\lhjbl_#hi_jZpbx#k#^jm]bfb#aZibkyfb#h#k[hyo/#_keb#bo#lZd`_
g_h[oh^bfh#khojZgblv1
Ijb^_j`b\Zy#deZ\brm#6KLIW#gZ#deZ\bZlmj_#\h#\j_fy#\u^_e_gby#aZibk_c#h
k[hyo/#fh`gh#h^gh\j_f_ggh#\u^_eblv#g_kdhevdh#aZibk_c#b#aZl_f
i_j_f_klblv#bo#\f_kl_#\#ijZ\mx#qZklv#hdgZ#k#ihfhsvx#dghidb#>>1
DghidZ#<<#m^Zey_l#\u^_e_ggu_#aZibkb#h#k[hyo#ba#kibkdZ
aZj_]bkljbjh\Zgguo#k[h_\/#ij_^gZagZq_gguo#d#aZ]jmad_1

�# GZ`fbl_#gZ#dghidm#OK##/qlh[u#wdkihjlbjh\Zlv#\u^_e_ggu_#aZibkb#h#k[hyo#\
khhl\_lkl\bb#k#iZjZf_ljZfb#ih#mfheqZgbx#5()875SOXV1#>bZeh]h\h_#hdgh
aZdjh_lky#b#ihevah\Zl_ev#\_jg_lky#\#]eZ\gh_#f_gx#dhgnb]mjZpbhgghc
ijh]jZffu1
DghidZ#Cancel #+Hlf_gZ,#hklZgZ\eb\Z_l#wdkihjlbjh\Zgb_#aZibk_c#h#k[hyo
gZ#ID1#Baf_g_gby#d#iZjZf_ljZf#ih#mfheqZgbx#g_#khojZgyxlky1#>bZeh]h\h_
hdgh#aZdju\Z_lky#b#ihevah\Zl_ev#\ha\jZsZ_lky#\#]eZ\gh_#f_gx
dhgnb]mjZpbhgghc#ijh]jZffu1

<h# \j_fy# wdkihjlbjh\Zgby# ^Zgguo# ba# # \# dhgnb]mjZpbhgghc# ijh]jZff_
ihy\eyxlky#khh[s_gby#h#klZlmk_1
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Baf_g_gb_#mklZgh\hqguo#iZjZf_ljh\#ih#mfheqZgbx

�# GZ`fbl_# dghidm# 0RGLI\# 6HWWLQJV# +Baf_g_gb_# mklZgh\hqguo
iZjZf_ljh\,# qlh[u# # gZqZlv# dhgnb]mjZpbhgguc# ^bZeh]# ^ey# baf_g_gby
aZibk_c1#Ihy\blky#ke_^mxs__#^bZeh]h\h_#hdgh=

Ko_fZ# 65=# Ijbf_j# ^bZeh]h\h]h# hdgZ# ^ey# mklZgh\db# iZjZf_ljh\# ih# mfheqZgbx# ^ey
j_]bkljbpbb#k[h_\1

Hdgh#kh#kibkdhf/#\#dhlhjhf#mdZaZg#imlv/#iha\hey_l#\u[jZlv#yq_cdm#iZfylb#^ey
aZibk_c#h#k[hyo1#Qlh[u#ijhba\_klb#\u[hj/#^\Z`^u#gZ`fbl_#gZ#yq_cdm#iZfylb
ijZ\hc# dghidhc# furb1# Ihke_# wlh]h# fh`gh# ihkl_i_ggh# ^\b]Zlvky# ih# ^_j_\m
^bj_dlhjby1

Ihe_# \\h^Z# Prefix # +Ij_nbdk,# iha\hey_l# \\_klb# fZdkbfmf# 7# agZdZ/# dhlhju_
klZ\ylky# i_j_^# q_luj_oagZqguf# ghf_jhf# aZibkb# h# k[hyo# \# gZa\Zgbb#nZceZ1
GZijbf_j=#AZibkv#h#k[hyo#3367#ijb#khojZg_gbb#[m^_l#gZa\ZgZ#;;;;33671GDW1

<u[_jbl_#nhjfZl/#\#dhlhjhf#^he`gZ#[ulv#khojZg_gZ#aZibkv#h#k[hyo/#ba#kibkdZ
nhjfZlh\# nZceZ# Format 1# <# ^Zgghc# \_jkbb# dhgnb]mjZpbhgghc# ijh]jZffu
aZibkb# h# k[hyo#fh`gh# khojZgylv# lhevdh# \#nhjfZl_#&2075$'(# >$6&,,@1#Wlhl
nhjfZl# fh`gh# ijhq_klv# k# ihfhsvx# ijh]jZff# :,1(9(# hl# :;;/# dhlhju_
h[jZ[Zlu\Zxl# ^Zggu_# h# aZj_]bkljbjh\Zgguo# k[hyo# b# bah[jZ`Zxl# bo# \
]jZnbq_kdhc#nhjf_1

#71519# Wdkihjlbjh\Zgb_#^Zgguo#h#khklhygbb#\\h^Z2\u\h^Z
L_dmsb_# agZq_gby# [bgZjguo# \\h^h\# b# \u\h^h\# gZ# 5()875SOXV# fh]ml# [ulv
bah[jZ`_gu1# Bo# fh`gh# lZd`_# jZki_qZlZlv# b# khojZgblv1# LZd# dZd# ijhp_^mjZ# b
kljmdlmjZ#^bZeh]h\h]h#hdgZ#b^_glbqgZ/#h[Z#ijhp_kkZ#hibkZgu#iZjZee_evgh1

>Zggu_# # khklhygbb# [bgZjguo# \\h^h\# b# \u\h^h\# fh`gh# wdkihjlbjh\Zlv
j_]meyjguf#b#Z\lhfZlbq_kdbf#kihkh[hf1

�# Kh_^bgbl_# hilbq_kdbc# bgl_jn_ck# [ehdZ# mijZ\e_gby# 5()875SOXV# k
k_jbcguf#bgl_jn_ckhf#:D#k#ihfhsvx#hilbq_kdh]h#dZ[beZ#565651

�# AZimklbl_##dhgnb]mjZpbhggmx#ijh]jZffm1

�# <u[_jbl_# iheh`_gb_# f_gx# \# =eZ\gh_# f_gx2I_j_^ZqZ2Khklhygb_
\u\h^Z#beb#=eZ\gh_#f_gx2#I_j_^ZqZ2Khklhygb_#\u\h^Z1



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 6:#2#46:

Ihy\blky# h^gh#ba# ke_^mxsbo#^bZeh]h\uo#hdhg=#L_f#g_#f_g__/# kibkhd#^Zgguo
ihdZ#g_#[m^_l#bah[jZ`_g#\#khhl\_lkl\mxs_f#ihe_1

###########

Ko_fZ#66=#Ijbf_ju#^bZeh]h\uo#hdhg#^ey#bah[jZ`_gby#khklhygby#ZgZeh]h\uo#\\h^h\#b
\u\h^h\

�# GZ`fbl_#gZ#dghidm#Get new dataset #+Ihemqblv#gh\u_#^Zggu_,1#?keb
k\yav#k#5()875SOXV#nmgdpbhgbjm_l#ijZ\bevgh/#\#khhl\_lkl\mxs_f#ihe_
[m^ml#bah[jZ`_gu#l_dmsb_#^Zggu_#k#i_j\uo#^\mo#iZg_e_c#[bgZjguo#\\h^h\
b#\u\h^h\=
Ihke_#^Zlu#b#\j_f_gb#wdkihjlbjh\Zgby#ihy\blky#kibkhd#^hklmiguo
[bgZjguo#\\h^h\#b#\u\h^h\1#AZl_f#^Z_lky#bgnhjfZpby#h#khklhygbb
hl^_evguo#\\h^h\2\u\h^h\1
4=#Eh]bq_kdZy#4#agZqbl#qlh#[bgZjgu_#\\h^u2\u\h^u#fh`gh
dhglZdlbjh\Zlv2hl\_l\eylv1
3=#$#eh]bq_kdbc#3#agZqbl#qlh#[bgZjgu_#\\h^u2\u\h^u#fh`gh
dhglZdlbjh\Zlv2hl\_l\eylv1
00=#<\h^2\u\h^#g_#[ueh#hij_^_e_g#\#nmgdpbhgZevghc#ko_f_1
[[[=#K\yav#k#5()875SOXV#g_#fh`_l#[ulv#mklZgh\e_gZ1

?keb#g_\hafh`gh#k\yaZlvky#k#5()875SOXV/#lh#kgZqZeZ#ihy\blky#khh[s_gb_#h[
hrb[d_/#dhlhjh_#g_h[oh^bfh#ijbgylv#\h#\gbfZgb_1

Ijbf_qZgb_ >ZlZ# b# \j_fy# hij_^_eyxlky# wdkihjlbjmxsbf# ID1# M[_^bl_kv/# qlh# kbkl_fgh_
\j_fy# gZkljh_gZ# ijZ\bevgh# M[_^bl_kv/# qlh# kbkl_fgh_# \j_fy# gZkljh_gh
ijZ\bevgh1

�# ?keb#gZ`Zlv#gZ#dghidm#Get new dataset #_s_#jZa/#Ihy\blky#^jm]hc#kibkhd/
\#dhlhjhf#d#ij_^u^ms_fm#kibkdm#ijb[Z\ylky#gh\u_#^Zggu_1

�# GZ`fbl_# gZ# dghidm# save dataset # +khojZgblv# ^Zggu_,/# qlh[u# gZqZlv
klZg^Zjlguc# ^bZeh]# k# # hi_jZpbhgghc# kbkl_fhc1#Wlh# iha\hey_l# khojZgblv
^Zggu_# \# ex[hf# ^bj_dlhjbb# ih^# gZa\Zgb_f/# dhlhjh_# fh`gh# \u[jZlv# ih
mkfhlj_gbx1# >Zggu_# khojZgyxlky# \# nhjfZl_# $6&,,# \# \b^_# l_dklZ# k
jZa^_e_gb_f#gZ#kljhdb1
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Ijbf_qZgb_ Kms_kl\m_l# jbkd/# qlh# ijbeh`_gb_# fh`_l# [ulv# i_j_ibkZgh1# Ihwlhfm# g_
\u[bjZcl_#gZa\Zgb_#l_dms_]h#ijbeh`_gby1

�# GZ`fbl_# dghidm# print dataset ( JZki_qZlZlv# ^Zggu_,# qlh[u# gZqZlv
klZg^Zjlguc# ^bZeh]# k# hi_jZpbhgghc# kbkl_fhc1# WlZ# hi_jZpby# iha\hey_l
hlhkeZlv#^Zggu_#d#jZki_qZld_#gZ#ijbgl_j_1

�# GZ`fbl_# gZ# dghidm# OK/# qlh[u# aZdjulv# ^bZeh]h\h_# hdgh# b# \_jgmlvky# \
]eZ\gh_# f_gx# dhgnb]mjZpbhgghc# ijh]jZffu1# GZ`Zlb_f# dghidb# Cancel
+Hlf_gZ,# ^bZeh]h\h_# hdgh# aZdju\Z_lky# b# ihevah\Zl_ev# \ha\jZsZ_lky# \
]eZ\gh_#f_gx#dhgnb]mjZpbhgghc#ijh]jZffu1

#7151:# Wdkihjlbjh\Zgb_#\_ebqbg#jZ[hqbo#baf_j_gbc
QZklv#\_ebqbg#jZ[hqbo#baf_j_gbc#b#\uqbkey_fuo#baf_j_gbc#fh`gh
wdkihjlbjh\Zlv#k#5()875SOXV1#Bo#fh`gh#lZd`_#jZki_qZlZlv#b#khojZgblv1
Bah[jZ`_gu#fh]ml#[ulv#lhevdh#\_ebqbgu/#ihdZaZggu_#\#ke_^mxs_f#kgbfd_#k
wdjZgZ1#GZijbf_j/#agZq_gby#\g_rg_]h#gZijy`_gby#k#nZagh]h#gZ#g_cljZevgh_#g_
bah[jZ`Zxlky1
Djhf_#lh]h/#fh`gh#klZjlh\Zlv#dhgnb]mjZpbhgguc#^bZeh]/#dhlhjuc#bah[jZ`Z_l
agZq_gby#jZ[hqbo#baf_j_gbc#b/#_keb#\u[jZgZ#^ZggZy#\hafh`ghklv/#khklhygb_
[bgZjguo#\\h^h\#b#\u\h^h\1

�# Kh_^bgbl_# hilbq_kdbc# bgl_jn_ck# [ehdZ# mijZ\e_gby# 5()875SOXV# k
k_jbcguf# bgl_jn_ckhf# ID# k# ihfhsvx# khhl\_lkl\mxs_]h# hilbq_kdh]h
dZ[_ey1

�# AZimklbl_#dhgnb]mjZpbhggmx#ijh]jZffm1

�# <u[_jbl_# iheh`_gb_# f_gx# =eZ\gh_# f_gx2I_j_^ZqZ2Baf_j_gb_«1
Ihy\blky# ^bZeh]h\h_# hdgh/# bah[jZ`_ggh_# gb`_1# QZklv# bgnhjfZpbhggh]h
hdgZ#\#wlhl#fhf_gl#[m^_l#_s_#imklhc#b#\#g_c#g_#[m^ml#bah[jZ`_gu#gbdZdb_
^Zggu_1
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Ko_fZ#67=#Ijbf_j#^bZeh]h\h]h#hdgZ#^ey#bah[jZ`_gby#\_ebqbg#jZ[hqbo#baf_j_gbc

GZ`fbl_#gZ#dghidm#get new dataset +Ihemqblv#gh\u_#^Zggu_,1#?keb#k\yav#k
5()875SOXV# nmgdpbhgbjm_l# ijZ\bevgh/# \# khhl\_lkl\mxs_f# ihe_# [m^ml
bah[jZ`_gu# l_dmsb_# ^Zggu_# \h# \j_fy# i_j_^Zqb1
?keb#g_\hafh`gh#k\yaZlvky#k#5()875SOXV/# lh#ihy\ylky#khh[s_gby#h[#hrb[d_1
Ihke_# ijbgylby# bo# \h# \gbfZgb_# ^bZeh]h\h_# hdgh# ihy\blky# hiylv# k# imkluf
bgnhjfZpbhgguf#ihe_f1

�# ?keb# gZ`Zlv# hiylv# gZ# dghidm# get new dataset /# kh^_j`Zgb_
bgnhjfZpbhggh]h#hdgZ#h[gh\blky1

�# GZ`fbl_#gZ#dghidm#VDYH#GDWDVHW#+KhojZgblv#^Zggu_/#qlh[u#gZqZlv
klZg^Zjlguc# ^bZeh]# k# hi_jZpbhgghc# kbkl_fhc1# Wlh# iha\hey_l
khojZgblv#^Zggu_#\#ex[hf#^bj_dlhjbb#ih^#ex[uf#bf_g_f/#dhlhjh_#fh`gh
k\h[h^gh# \u[jZlv1# >Zggu_# khojZgyxlky# \# nhjfZl_# $6&,,# dZd# l_dkl/
jZa^_e_gguc#gZ#kljhdb1

Ijbf_qZgb_ Kms_kl\m_l# jbkd/# qlh# ijbeh`_gb_# fh`_l# [ulv# i_j_ibkZgh1# Ihwlhfm# g_
\u[bjZcl_#gZa\Zgb_#l_dms_]h#ijbeh`_gby11

�# GZ`fbl_# gZ# dghidm# SULQW# GDWDVHW# +jZki_qZlZlv# ^Zggu_,/# qlh[u
gZqZlv# klZg^Zjlguc# ^bZeh]# k# hi_jZpbhgghc# kbkl_fhc1# Wlh
iha\hey_l#hlhkeZlv#^Zggu_#d#jZki_qZld_#gZ#ijbgl_j_1

�# GZ`fbl_# gZ# dghidm# Exit # +<uoh^,/# qlh[u# aZdjulv# ^bZeh]h\h_# hdgh# b
\_jgmlvky#\#]eZ\gh_#f_gx#dhgnb]mjZpbhgghc#ijh]jZffu1

<u[_jbl_# dghidm# Continuously Measuring # +Ijh^he`bl_evgu_# baf_j_gby,/
qlh[u# gZqZlv# ^bZeh]/# ihdZaZgguc# gZ# ko_f_# 681# Wlh# iha\hey_l# j_]meyjguf# b
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Z\lhfZlbq_kdbf# kihkh[hf# wdkihjlbjh\Zlv# k# 5()875SOXV# agZq_gby# jZ[hqbo
baf_j_gbc#b#khklhygb_#[bgZjguo#\\h^h\#b#\u\h^h\1

Ko_fZ#68=#Dhgnb]mjZpbhgguc#^bZeh]#^ey#ijhkfhljZ#agZq_gbc#jZ[hqbo#baf_j_gbc

�# <\_^bl_#\#ihe_#\\h^Z#JHW#QHZ#GDWDVHW#DIWHU#+ihemq_gb_#^Zgguo
ihke_,#i_jbh^#f_`^m##baf_j_gbyfb#\#k_dmg^Zo1
IZjZf_lju#mklZgh\db=#hl#6#^h#6933#k_dmg^#+h^bg#rZ]=#4#k_dmg^Z,
Ih#mfheqZgbx=#48#k_dmg^

�# H[hagZqvl_#hdgZ#neZ`dZ#;bgZjgu_#\\h^u#b2beb#[bgZjgu_#\u\h^u#^ey
\u[hjZ#agZq_gbc#ijh^he`bl_evguo#baf_j_gbc1
Ihe_#\\h^Z#gZ^#^\mfy#dghidZfb#+baf_j_gb_,#g_#bf__l#gbdZdhc#nmgdpbb1

�# GZ`fbl_#gZ#dghidm#Start #+KlZjl,/#qlh[u#gZqZlv#ihemq_gb_#agZq_gbc
ijh^he`bl_evguo#jZ[hqbo#baf_j_gbc#+b/#ijb#khhl\_lkl\mxs_c
dhgnb]mjZpbb/#khklhygb_#[bgZjguo#\\h^h\#b#\u\h^h\,1#>bZeh]h\h_#hdgh
aZdju\Z_lky1
GZ`fbl_#gZ#dghidm#Stop #+Klhi,/#qlh[u#aZdjulv#^bZeh]h\h_#hdgh#b/#lZdbf
h[jZahf/#hklZgh\blv#ihemq_gb_#agZq_gbc#ijh^he`bl_evguo#baf_j_gbc1

�# Ihy\blky#klZg^Zjlgh_#^bZeh]h\h_#hdgh#hi_jZpbhgghc#kbkl_fu#^ey
kha^Zgby#aZiZkghc#dhibb#nZceZ1#A^_kv#ijhba\h^blky#gZkljhcdZ#jZaebqguo
iZjZf_ljh\/#g_h[oh^bfuo#^ey#kha^Zgby#aZiZkghc#dhibb#agZq_gbc
ijh^he`bl_evguo#baf_j_gbc1
>Zggu_#khojZgyxlky#\#nhjfZl_#$6&,,#dZd#l_dkl/#jZa^_e_gguc#gZ#kljhdb/#b
khhl\_lkl\mxsZy#bgnhjfZpby#h#\j_f_gb>#g_dhlhju_#^Zggu_#hl^_e_gu
lZ[meylhjhf1#Gh\u_#^Zggu_#\k_]^Z#^h[Z\eyxlky#d#ij_^u^msbf#^Zgguf1

�# Ihy\ey_lky# ^bZeh]h\h_# hdgh# k# jZ[hqbfb# baf_j_gbyfb1# Hgh# \k_]^Z
ihdZau\Z_l# ihke_^gb_# agZq_gby/# i_j_^Zggu_# k# 5()875SOXV1# DghidZ# OK
l_i_jv#aZf_gy_lky#dghidhc#Stop #+Klhi,1

�# GZ`fbl_# dghidm# Stop # +Klhi,# ^ey# hklZgh\db# aZibkb# ijh^he`bl_evguo
baf_j_gbc1# DghidZ# Stop # ihke_# lh]h# aZf_gy_lky# dghidhc# # Exit # +<uoh^,1
GZ`fbl_# gZ# dghidm# Exit /# qlh[u# aZdjulv# ^bZeh]h\h_# hdgh# b# \_jgmlvky# \
]eZ\gh_#f_gx#dhgnb]mjZpbhgghc#ijh]jZffu1

#716# >hklmi#d#]eZ\guf#kljZgbpZf
>hklmi# d# ]eZ\guf# kljZgbpZf# aZ\bkbl# hl# \u[jZggh]h# j_`bfZ# jZ[hlu1# <
ke_^mxs_c#lZ[ebp_#ihdZaZg#iheguc#kibkhd#^hklmiguo#kljZgbp=
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J_`bf# jZ[hlu# 2
KljZgbpZ#f_gx

[_a
mijZ\e1

ehdZe1
mijZ\e1

^bklZg1
mijZ\e1

E# b# >
mijZ\e1

mklZg1 jZ[hq1

KlZlmk#we_dljhg1#deZ\brb >Z >Z >Z >Z >Z >Z

Baf_j_gby >Z >Z >Z >Z >Z >Z

:\ZjbcgZy#kb]gZebaZpby >Z >Z >Z >Z >Z >Z

KljZgbpZ#mklZgh\db
±#Z\Zj1#kb]gZeh\
±#fZdkbf1#agZq_gbc
±#wg_j]_l1#agZq_gbc
±#pbdeh\#\udexqZl_ey
±#j_]bkljZpbb#k[h_\
0#KlZjl2<udexq_gb_
±#kq_lqbdb

>Z
G_l
G_l
G_l
G_l
G_l
G_l

>Z
>Z
>Z
>Z
G_l
G_l
>Z

>Z
G_l
G_l
G_l
G_l
G_l
G_l

>Z
G_l
G_l
G_l
G_l
G_l
G_l

>Z
G_l
G_l
G_l
>Z
>Z
G_l

>Z
G_l
G_l
G_l
G_l
G_l
G_l

Klj1#klZjlh\2\udexq_gbc >Z >Z >Z >Z >Z >Z

Klj1#Zdlb\ghc#mklZgh\db
±#Ijhkfhlj#iZjZf_ljh\
±#Baf_g_gb_#iZjZf_ljh\

>Z
G_l

>Z
G_l

>Z
G_l

>Z
G_l

>Z
>Z

>Z
G_l

AZsblgu_#nmgdpbb
±#Ijhkfhlj#iZjZf_ljh\
±#Baf_g_gb_#iZjZf_ljh\

>Z
G_l

>Z
G_l

>Z
G_l

>Z
G_l

>Z
>Z

>Z
G_l

Klj1#h[kem`b\Zgby
±#KlZlbklbdZ
±#<_jkbb
±#:^j_k#dhffmgbdZpbb
±#DhgljZkl#@D0wdjZg
±#<j_fy#fbdjhdhgljhee_jZ
±#GZijZ\e1#ihlhdZ#gZ]jmadb
±#J_`bf#Z\lhi_j_dexq_gby
±#iZg_ev#,(&#93;:3080436

>Z
>Z
>Z
>Z
>Z
>Z
G_l
>Z

>Z
>Z
>Z
>Z
>Z
>Z
G_l
>Z

>Z
>Z
>Z
>Z
>Z
>Z
G_l
>Z

>Z
>Z
>Z
>Z
>Z
>Z
G_l
>Z

>Z
>Z
>Z
>Z
>Z
>Z
>Z
G_l

>Z
>Z
>Z
>Z
>Z
>Z
G_l
G_l

Klj1#l_klbjh\Zgby
±#;ehd#mijZ\e_gby
±#I_j\bqgh_

>Z
G_l

>Z
>Z

>Z
G_l

>Z
G_l

>Z
G_l

>Z
G_l

<# ke_^mxsbo# ]eZ\Zo# [m^_l# hibkZgh# dZd# jZ[hlZlv# k# gZb[he__# \Z`gufb
kljZgbpZfb1

#71614# Ihbkd#agZq_gbc#baf_j_gbc#b#\uqbke_gbc
AgZq_gby# baf_j_gbc# b# \uqbke_gbc# h[hjm^h\Zgby# 5()875SOXV# fh]ml# [ulv
g_ij_ju\gh# bah[jZ`_gu# \# ijZ\hc# iheh\bg_# `b^dhdjbklZeebq_kdh]h# wdjZgZ1
Hgb# bah[jZ`_gu# \# nhjf_# Z[khexlguo1# Fh`gh# lZd`_# mdZaZlv# fZdkbfZevgh_
agZq_gb_# \# ij_^_eZo# \u[jZggh]h# bgl_j\ZeZ# \j_f_gb1# K# wlhc# p_evx# \
dhgnb]mjZpbhgghf# ijh]jZffghf# h[_ki_q_gbb# g_h[oh^bfh# aZ^Zlv# \uqbke_gb_
fZdkbfZevgh]h# agZq_gby# q_j_a# f_gx# ?Dhgnb]mjZpby2<uqbkey_fu_
agZq_gby!1

Djhf_# wlh]h/# k# ihfhsvx# iZg_eb# k\_lh^bh^h\# fh`gh# h[hagZqblv# ljb# ^jm]b_
\_ebqbgu# baf_j_gbc/# lhdb# b2beb# gZijy`_gb_1# Fh]ml# [ulv# bah[jZ`_gu
baf_j_gby#hl#3#^h#453(#ghfbgZevguo#agZq_gbc#dZ`^hc#\_ebqbgu#baf_j_gby1

Bah[jZ`Z_fu_#baf_j_gby#fh`gh#hj]Zgbah\Zlv#k#ihfhsvx#dhevp_\h]h#f_gx#gZ
g_kdhevdbo#kljZgbpZo#baf_j_gbc1#Bah[jZ`Zxlky# lhevdh# l_#\_ebqbgu/# dhlhju_
baf_jyxlky# beb# \uqbke_gb_# dhlhjuo# [ueh# aZ^Zgh# \# dhgnb]mjZpbb1
<uqbkey_fu_# agZq_gby# g_h[oh^bfu# lZd`_# ^ey# aZsblguo# nmgdpbc1# Wlh



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 75#2#46:

iha\hey_l# k\_klb# gZ# fbgbfmf# lj_[h\Zgby# d# h[jZ[Zlu\Zxs_c# kihkh[ghklb
ijhp_kkhjZ#+ijhp_kkhjZ#aZsblu#b#baf_g_gbc,1

>ey# lh]h/# qlh[u# \u[jZlv# ke_^mxsmx2ij_^u^msmx# kljZgbpm/# fh`gh# gZ`Zlv
dghidb# <<?JO# ?# ↑↑↑↑# !# beb# <GBA# ?# ↓↓↓↓# !1# <# ke_^mxs_c# lZ[ebp_# ihdZaZgu# \k_
\hafh`gu_# \_ebqbgu/# dhlhju_# fh]ml# [ulv# bah[jZ`_gu/# khhl\_lkl\mxsb_
_^bgbpu# baf_j_gby# # b# mkeh\by/# g_h[oh^bfu_# ^ey# bah[jZ`_gby# dZ`^h]h
agZq_gby1

Bah[jZ`1#\_ebqbgZ ?^1#baf1 Mkeh\by

Lhd#,/4 $ Fbg1# 4# baf_j_gb_# lhdZ# ijb# kh_^bg_gbb# k
ZgZeh]h\uf#\\h^hf#4#beb#7

Lhd#,/5 $ Fbg1# 5# baf_j_gby# lhdZ# ijb# kh_^bg_gbb# k
ZgZeh]h\uf#\\h^Zfb#4/5#beb#7/8

Lhd#,/6 $ Fbg1# 6# baf_j_gby# lhdZ# ijb# kh_^bg_gbb# k
ZgZeh]h\uf#\\h^Zfb#4/5/6#beb#7/8/9

Lhd#,4/4
Lhd#,4/5
Lhd#,4/6
Lhd#,5/4
Lhd#,5/5
Lhd#,5/6

$ Fbg1# 9# baf_j_gbc# lhdZ# ijb# kh_^bg_gbb# k
ZgZeh]h\uf#\\h^Zfb#4/#5/6/7/8/9,

Lhd#,( $ Fbg1# 4# baf_j_gb_# lhdZ# ijb# kh_^bg_gbb# k
ZgZeh]h\uf# \\h^hf# :# beb# \uqbke_ggh_
nmgdpb_c#aZsblu#hl#gZjmr_gbc#aZa_fe_gby

GZijy`_gb_#84( d< Fbg1# 4# baf_j_gb_# gZijy`_gby# ijb
kh_^bg_gbb#k#ZgZeh]h\uf#\\h^hf#4#beb#7

GZijy`_gb_#85( D< Fbg1# 5# baf_j_gby# gZijy`_gby# ijb
kh_^bg_gbb#k#ZgZeh]h\ufb#\\h^Zfb#4/5#beb
7/8

GZijy`_gb_#86( D< Fbg1# 6# baf_j_gby# gZijy`_gby# ijb
kh_^bg_gbb# k# ZgZeh]h\ufb# \\h^Zfb# 4/5/6
beb#7/8/9

GZijy`_gb_#845 d< Fbg1# 5# baf_j_gby# gZijy`_gby# ijb
kh_^bg_gbb#k#ZgZeh]h\ufb#\\h^Zfb#4/5#beb
7/8

GZijy`_gb_#856 d< Fbg1# 6# baf_j_gby# gZijy`_gby# ijb
kh_^bg_gbb# k# ZgZeh]h\ufb# \\h^Zfb# 4/5/6
beb#7/8/9

GZijy`_gb_#864 d< Fbg1# 6# baf_j_gby# gZijy`_gby# ijb
kh_^bg_gbb# k# ZgZeh]h\ufb# \\h^Zfb# 4/5/6
beb#7/8/9

GZijy`_gb_#844(
GZijy`_gb_#845(
GZijy`_gb_#846(
GZijy`_gb_#8445
GZijy`_gb_#8456
GZijy`_gb_#8464
GZijy`_gb_#854(
GZijy`_gb_#855(
GZijy`_gb_#856(
GZijy`_gb_#8545
GZijy`_gb_#8556
GZijy`_gb_#8564

d< Fbg1# 9# baf_j_gby# gZijy`_gby# ijb
kh_^bg_gbb# k# ZgZeh]h\ufb# \\h^Zfb# 4/
5/6/7/8/9
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Bah[jZ`1#\_ebqbgZ ?^1#baf1 Mkeh\by

Lhd#,/4P
Lhd#,/5P
Lhd#,/6P

$ FZdkbf1# agZq1# ,/4# aZ^Zgh# \# dhgnb]mjZpbb
FZdkbf1# agZq1# ,/4# aZ^Zgh# \# dhgnb]mjZpbb
FZdkbf1#agZq1#,/4#aZ^Zgh#\#dhgnb]mjZpbb

Hq_\b^gZy#fhsg#6
:dlb\gZy#fhsg#3
J_Zdlb\gZy#fhsg#4
:dlb\gZy#wg_j]by
J_Zdlb\gZy#wg_j]by

d<$
d<l1
D<$U1
.<lq
d<$K

<u[jZgu# \uqbke_gby# fhsghklb# b
kh_^bg_gu#khhl\1#ZgZeh]h\u_#\\h^u

QZklhlZ =p <k_]^Z

JZ[hq__#\j_fy q <k_]^Z# +?keb# g_# Zdlb\bjh\Zg# kq_lqbd
jZ[hq_]h# \j_f_gb# nmgdpbhgZevgh]h# [ehdZ/
ih^kqblu\Z_lky# \j_fy/# dh]^Z# 5()875SOXV
jZ[hlZ_l# gZ# \kihfh]Zl_evghf# gZijy`_gbb1
?keb# kq_lqbd# jZ[hq_]h# \j_f_gb
nmgdpbhgZevgh]h# [ehdZ# Zdlb\bjh\Zg/
ih^kqblu\Z_lky# \j_fy# dh]^Z# kh[ex^_gu
mkeh\by,

Pbdeu#i_j_dexq_gbc
lhd#i_j_dexq_gby

0
d$

Dhgnb]mjZpby#\udexqZl_ey

JZagbpZ#nZa
JZagbpZ#gZijy`_gby
844(
845(
846(
8445
8545

�
<
d<
d<
d<
d<
d<

Bah[jZ`Z_lky# lhevdh# _keb# Zdlb\bjh\ZgZ
nmgdpby#ijh\_jdb#kbgojhgghklb

L_fi_jZlmjZ#fhlhjZ
KlZjl#fhlhjZ#q_j_a

�&
fbg

Bah[jZ`Z_lky# ijb# ijbf_g_gbb# nmgdpbb
aZsblu#hl#ba[ulhqghc#l_jfbq_kdhc#gZ]jmadb

L_fi_jZlmjZ#ljZgkn
LjZgkn1#\dexq1#q_j_a

�&
fbg

Bah[jZ`Z_lky# ijb# ijbf_g_gbb# nmgdpbb
aZsblu#hl#ba[ulhqghc#l_jfbq_kdhc#gZ]jmadb

L_fi_jZlmjZ#dZ[_ey
DZ[_ev#\dexq1#q_j_a

�&
fbg

Bah[jZ`Z_lky# ijb# ijbf_g_gbb# nmgdpbb
aZsblu#hl#ba[ulhqghc#l_jfbq_kdhc#gZ]jmadb

Kq_lqbdb#wg_j]bb 0 FZdk1# 48/# dhebq_kl\h# bah[jZ`_gguo
agZq_gbc# khhl\_lkl\m_l# dhebq_kl\m
kq_lqbdh\/#aZ^Zgguo#\#dhgnb]mjZpbb

#71615# Ijhkfhlj#bg^bdZpbb#k\_lh^bh^h\
<# dhgnb]mjZpbhgghf# ijh]jZffghf# h[_ki_q_gbb# fh`gh# ih# `_eZgbx
aZijh]jZffbjh\Zlv# l_dklu# khh[s_gbc# gZ# \hkvfb# k\_lh^bh^Zo1# L_dkl# fh`_l
[ulv# aZ^Zg# \# p\_l_/# hlebqghf# hl# p\_lZ# k\_lh^bh^Z/# b# ^he`_g# g_klb
bgnhjfZpbx# h# lhf/# qlh# h[hagZqZ_l# k\_lh^bh^1# Ih# `_eZgbx# fh`gh# aZ^Zlv
agZq_gb_# k\_lh^bh^Z# \# j_`bf_# k# aZfdhf1# <# wlhf# kemqZ_# baf_g_gb_
dhgnb]mjZpbb# k\_lh^bh^Z# k# aZfdhf# ^he`gh# ijhba\h^blvky# ihke_# \u\h^Z
bgnhjfZpbb1

#71616# Baf_g_gb_#\_ebqbg/#khojZg_gguo#\#h[hjm^h\Zgbb
<# h[hjm^h\Zgbb# 5()875SOXV# khojZg_gh# fgh]h# jZaebqghc# bgnhjfZpbb1
GZijbf_j/#agZq_gby#lhdh\#i_j_dexq_gby#beb#fZdkbfZevguo#lhdh\#^ey#dZ`^h]h
ijh\h^gbdZ# \# hij_^_e_gguc# i_jbh^# \j_f_gb1# >ey# m^Ze_gby# hij_^_e_gguo
^Zgguo#ba#iZfylb#h[hjm^h\Zgby#bkihevam_lky#kljZgbpZ#i_j_mklZgh\db1
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G_h[oh^bfh#k^_eZlv#ke_^mxs__=
MklZgh\blv#we_dljhggmx#deZ\brm#\#iheh`_gb_#ehdZevgh]h#mijZ\e_gby1#AZl_f#k
ihfhsvx#dghihd#<<?JO##?#↑↑↑↑#!#beb#<GBA#?#↓↓↓↓#!#gZ#kljZgbp_#i_j_mklZgh\db
\u[jZlv#ih^f_gx#©i_j_mklZgh\dZ#fZdkbfZevguo#agZq_gbcª1#AZl_f#gZ#wdjZg_
^he`gh#ihy\blvky#ih^l\_j`^_gb_1#<_jgmlvky#\#f_gx#kljZgbpu#fh`gh
gZ`Zlb_f#dghidb#<\h^Z#?#?0*#!1

#71617# Ijhkfhlj#kljZgbpu#klZjlh\2\udexq_gbc
GZ# kljZgbp_# klZjlh\2\udexq_gbc# bah[jZ`_gZ# iheghwdjZggZy# bgnhjfZpby/
hkgh\ZggZy# gZ# aZsblguo# nmgdpbyo# klZjlZ2\udexq_gby/# aZ^Zgguo# \
dhgnb]mjZpbb1# <h# \j_fy# ijhkfhljZ# kljZgbpu# klZjlh\2\udexq_gbc# g_# fh`_l
[ulv#bah[jZ`_gZ#h^ghebg_cgZy#^bZ]jZffZ1#>ZggZy# bgnhjfZpby#hlghkblvky# d
aZsblguf#nmgdpbyf#b#bf__lky#\#gZebqbb#dh]^Z#\klmiZxl#\#^_ckl\b_#aZsblgu_
nmgdpbb1#KljZgbpZ#klZjlh\2\udexq_gbc#bf__l#ke_^mxsmx#kljmdlmjm=

�# Ihjy^dh\uc#ghf_j#+3«9886:/#aZl_f#hiylv#3,/

�# >ZlZ#b#\j_fy#fZjdbjh\db/

�# GZa\Zgb_#aZsblghc#nmgdpbb/

�# >_ckl\b_#aZsblghc#nmgdpbb#+klZjl#beb#\udexq_gb_,#b

�# JZaebqgu_#hlghkysb_ky#\_ebqbgu#k#_^bgbpZfb#baf_j_gby1

>Zggu_#^ey#wlhc#kljZgbpu#khojZgyxlky#\# dhevp_\hf#[mn_j_/#\f_sZxs_f# 83
aZibk_c1# ?keb# dhevp_\hc# [mn_j# aZiheg_g/# kZfu_# klZjrb_# ^Zggu_# [m^ml
m^Ze_gu/#b#gZ#bo#f_kl_#[m^ml#khojZg_gu#gh\u_#^Zggu_#+kljZl_]by#),)2=#)LUVW#,Q/
)LUVW#2XW#±#i_j\uf#ijbr_e/#i_j\uf#h[kem`_g,1

GZ`fbl_#gZ#?#0Hgx#!#/#Z#aZl_f#k#ihfhsvx#dghihd#<<?JO#?#↑↑↑↑#!#beb#<GBA#?#↓↓↓↓#!
hldjhcl_# kljZgbpm# klZjlh\2\udexq_gbc1#K# ihfhsvx# dghihd#<<?JO# ?# ↑↑↑↑# !# beb
<GBA# ?# ↓↓↓↓# !# \u[_jbl_# ij_^u^msb_# beb# ke_^mxsb_# agZq_gby1# Qlh[u# # hiylv
\uclb#ba#kljZgbpu#klZjlh\2\udexq_gbc/#gZ`fbl_#deZ\brm#?#0Hgx#!1

?keb# hldjulv# kljZgbpm# \h# \j_fy# klhcdh]h# k[hy/# \j_fy# b# agZq_gby# [m^ml
h[hagZq_gu#a\_a^hqdZfb#-----1#?keb#ijbgylb_#khh[s_gb_#h#k[h_#ih^l\_j`^_gh/
\f_klh#a\_a^hq_d#ihy\ylky#khhl\_lkl\mxsb_#agZq_gby1

#71618# Baf_g_gb_#Zdlb\gh]h#gZ[hjZ#iZjZf_ljh\
M# [hevrbgkl\Z# aZsblguo# nmgdpbc# _klv# ^\Z# gZ[hjZ# iZjZf_ljh\/# \# dhlhjuo
fh`gh# hij_^_eblv# jZaebqgu_# oZjZdl_jbklbdb# klZjlh\# b# \udexq_gbc1
Baf_j_gb_# gZ[hjZ# iZjZf_ljh\# \hafh`gh# lhevdh# \# aZsblghf# j_`bf_
©GZkljhcdZª1#K#ihfhsvx# wlhc# kljZgbpu#fh`gh#i_j_dexqZlv# k# h^gh]h# gZ[hjZ
iZjZf_ljh\# gZ# ^jm]hc1# K# ihfhsvx# we_dljhgghc# deZ\brb# \u[_jbl_# j_`bf
©GZkljhcdZª1# DghidZfb# <<?JO# ?# ↑↑↑↑# !# beb# <GBA# ?# ↓↓↓↓# !# hldjhcl_# kljZgbpm
©:dlb\gZy#mklZgh\dZª1#Ihke_#wlh]h#gZ#wdjZg_#[m^_l#bah[jZ`_g#Zdlb\guc#gZ[hj
iZjZf_ljh\1#GZ`Zlb_f# dghidb#<<H># ?# ?0*# !#fh`gh# baf_gblv# Zdlb\guc# gZ[hj
iZjZf_ljh\1

Ijbf_qZgb_ ?keb# gZ#[ehd_# mijZ\e_gby#5()875SOXV# ih^Z_lky# Z\Zjbcguc# kb]gZe/# Zdlb\guc
gZ[hj# iZjZf_ljh\# g_evay# baf_gblv1# G_h[oh^bfh# kgZqZeZ# ih^l\_j^blv
ijbgylb_#Z\Zjbcgh]h#kb]gZeZ1
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#71619# Ijhkfhlj#iZjZf_ljh\#hl^_evguo#aZsblguo#nmgdpbc
H[Z# gZ[hjZ# iZjZf_ljh\# aZsblguo# nmgdpbc# fh`gh# ijhkfhlj_lv# gZ# kljZgbp_
f_gx# ©AZsblgu_#nmgdpbbª1#Wlm# kljZgbpm#fh`gh# hldjulv/# gZ`Z\# gZ# deZ\brm
?0Hgx!/# Z# aZl_f# gZ`bfZy# gZ# dghidb# <<?JO# ?# ↑↑↑↑# !# beb# <GBA# ?# ↓↓↓↓# !1#Hldju\
kljZgbpm/#dghidb#<<?JO#?#↑↑↑↑#!#beb#<GBA#?#↓↓↓↓#!#fh`gh#bkihevah\Zlv#_s_#jZa#^ey
hldjulby# g_h[oh^bfhc# kljZgbpu# iZjZf_ljh\1# <# aZ\bkbfhklb# hl# dhebq_kl\Z
aZsblguo# nmgdpbc/# aZ^Zgguo# ijb# dhgnb]mjZpbb/# k# wlhc# p_evx# bkihevam_lky
g_kdhevdh#kljZgbp1

Fgh]b_# aZsblgu_# nmgdpbb# b# bo# iZjZf_lju# bah[jZ`Zxlky# ih0jZaghfm# \
dhgnb]mjZpbhgghc# ijh]jZff_# b# gZ# kljZgbpZo# iZjZf_ljh\1# JZaebqby# [m^ml
i_j_qbke_gu#iha`_#\#]eZ\_#©GZa\Zgby#iZjZf_ljh\ª1

#7161:# Baf_g_gb_#iZjZf_ljh\#aZsblguo#nmgdpbc
JZaebqgu_#iZjZf_lju/#aZ^Zggu_#ijb#dhgnb]mjZpbb#aZsblguo#nmgdpbc/#fh`gh
baf_gblv# gZ# kljZgbp_# aZsblu1# Gh# g_h[oh^bfh/# qlh[u# ijb# wlhf# we_dljhggZy
deZ\brZ# gZoh^beZkv# \# khklhygbb# aZsblu# \# j_`bf_# ©MklZgh\dbª1# Ihevamykv
dghidZfb# #<<?JO# ?#↑↑↑↑#!# beb#<GBA# ?# ↓↓↓↓#!#fh`gh# \u[jZlv# iZjZf_lju/# dhlhju_
g_h[oh^bfh#baf_gblv1#Ihke_#ih^l\_j`^_gby#deZ\br_c#<<H>:#?#?0*#!#agZq_gby
iZjZf_ljh\#fh`gh# m\_ebqblv#beb# mf_gvrblv#k#ihfhsvx# dghihd#<<?JO# ?#↑↑↑↑#!
beb#<GBA#?#↓↓↓↓#!1#<uclb#ba#wlhc#kljZgbpu#fh`gh/#gZ`Z\#gZ#dghidm# #<<H>:#?#?0*
!1# Ih# `_eZgbx# baf_g_ggu_# agZq_gby# iZjZf_ljh\# fh`gh# khojZgblv# \
ke_^mxs_f#f_gx1

#7161;# KljZgbpZ#h[kem`b\Zgby
KljZgbpm#h[kem`b\Zgby#fh`gh#hldjulv/#gZ`Z\#gZ#deZ\brm#?#0Hgx#!#b#\u[jZ\#k
ihfhsvx#dghihd#<<?JO#?#↑↑↑↑#!#beb#<GBA#?#↓↓↓↓#!#kljZgbpu#h[kem`b\Zgby1#K#wlhc
kljZgbpu#fh`gh#i_j_clb#gZ#ke_^mxsb_#ih^kljZgbpu=

#7161;14# Ijhkfhlj#pbdebq_kdh]h#\j_f_gb#)83/$

Pbdebq_kdh_#\j_fy#)83/$#fh`gh#ijhkfhlj_lv#\#ih^f_gx#©KlZlbklbdZª#\#f_gx
©KljZgbpZ#h[kem`b\Zgbyª1

#7161;15# Ijhkfhlj#\_jkbb#ijh]jZffgh0ZiiZjZlguo#kj_^kl\

<g_^j_ggu_# ijh]jZffgh0ZiiZjZlgu_# kj_^kl\Z# fh`gh# ijhkfhlj_lv# \
\ur_mihfygmlhf#f_gx#©KljZgbpZ#h[kem`b\Zgbyª#\#ih^f_gx#©<_jkbbª1

#7161;16# Ijhkfhlj#Z^j_kZ#dhffmgbdZpbb

L_dmsbc# Z^j_k# dhffmgbdZpbb# fh`gh# ijhkfhlj_lv# \# \ur_mihfygmlhf# f_gx
©KljZgbpZ#h[kem`b\Zgbyª/#\#ih^f_gx#©:^j_k#dhffmgbdZpbbª1

#7161;17# GZkljhcdZ#dhgljZklZ#`b^dhdjbklZeebq_kdh]h#wdjZgZ

M#`b^dhdjbklZeebq_kdh]h#wdjZgZ#_klv#ih^k\_ldZ1#Ijh^he`bl_evghklv#ih^k\_ldb
\# gZklhys__# \j_fy# nbdkbjh\ZggZy1# Ijb# gZ`Zlbb# dZdhc0eb[h# dghidb
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Z\lhfZlbq_kdb# \dexqZ_lky# ih^k\_ldZ# wdjZgZ1# DhgljZklghklv# ih^k\_ldb# wdjZgZ
5()875SOXV#fh`gh#baf_gblv#\#ih^f_gx#©dhgljZkl#wdjZgZª#\#f_gx#©ªKljZgbpZ
h[kem`b\Zgbyª1# >ey# gZkljhcdb# dhgljZklghklb# wdjZgZ# bkihevamcl_# dghidb
<<?JO#?↑↑↑↑!#beb#<GBA#?↓↓↓↓!/#dhlhju_#m\_ebqb\Zxl#beb#kgb`Zxl#dhgljZklghklv1

#7161;18# #GZkljhcdZ#\gmlj_gg_]h#\j_f_gb#fbdjhdhgljhee_jZ

Ih^f_gx# ©<j_fy# fbdjhdhgljhee_jZª# gZoh^blky# \# f_gx# ©KljZgbpZ
h[kem`b\Zgbyª1#GZ# wlhc# kljZgbp_#fh`gh# gZkljhblv# ^Zlm# b# \j_fy# \gmlj_ggbo
qZkh\/#gZ`Z\#dghidm#<<H>:#?#?0*#!#^ey#\u[hjZ#g_h[oh^bfh]h#agZq_gby1#Ihke_
wlh]h#\u[jZggh_#agZq_gb_#fh`gh#m\_ebqblv#beb#mf_gvrblv#k#ihfhsvx#dghihd
<<?JO#?↑↑↑↑!#beb#<GBA#?↓↓↓↓!1

#7161;19# Ijhkfhlj#gZijZ\e_gby#ihlhdZ#gZ]jmadb

>ey# # ijhkfhljZ# gZijZ\e_gby# ihlhdZ# gZ]jmadb# g_h[oh^bfh# aZclb# \# ih^f_gx
©GZijZ\e_gb_# ihlhdZ# gZ]jmadbª# \# f_gx# ©KljZgbpZ# h[kem`b\Zgbyª1
Bah[jZ`_ggh_# gZijZ\e_gb_# aZ\bkbl# hl# kh_^bg_gby# baf_jy_fuo# ZgZeh]h\uo
\\h^h\#lhdZ#b#gZijy`_gby1

#7161;1:# >hklmighklv2g_^hklmighklv#Z\lhi_j_dexq_gby

M#g_dhlhjuo#aZsblguo#nmgdpbc#_klv#\hafh`ghklv#Z\lhi_j_dexq_gby# +$5,1#Wlm
nmgdpbx# fh`gh# Zdlb\bjh\Zlv# b# ^_aZdlb\bjh\Zlv# \# ih^f_gx# ©J_`bf
Z\lhi_j_dexq_gbyª1

Ijbf_qZgb_ H[uqgh# ijb# gZkljhcd_# h[hjm^h\Zgby# k# ihfhsvx# dhgnb]mjZpbhggh]h
ijh]jZffgh]h# h[_ki_q_gby# g_h[oh^bfh# hklZ\eylv# Z\lhi_j_dexq_gb_
^hklmiguf

#7161;1;# GZeZ^dZ# dhffmgbdZpbhgghc# iZg_eb# \# khhl\_lkl\bb# k# ,(&# 93;:3080
436

NZdmevlZlb\gZy# dhffmgbdZpbhggZy# iZg_ev# khhl\_lkl\mxsZy# ijhlhdhem# ,(&
93;:3080436# fh`_l# [ulv# mklZgh\e_gZ# gZ# 5()875SOXV/# \# ih^f_gx# ³iZg_ev
,(&436´#ijb#ehdZevghf#j_`bf_#mijZ\e_gby#^hklmigu#ke_^mxsb_#iZjZf_lju=

;ehdbjh\Zgb_#gZ[ex^_gby
Ijb#\u[hj_#iZjZf_ljZ#³;ehdbjh\Zgb_#gZ[ex^_gby´#b#_]h#ih^l\_j`^_gbb
dghidhc#<\h^Z#?#?0*#!#bgnhjfZpby/#]_g_jbjm_fZy#h[hjm^h\Zgb_f#5()875SOXV
g_#[m^_l#i_j_^Z\Zlvky#d#kbkl_f_#Z\lhfZlbabjh\Zgghc#klZgpbb1#WlZ#nmgdpby
m^h[gZ#^ey#l_klbjh\Zgby#aZsblghc#nmgdpbb#\h#\j_fy#l_oh[kem`b\Zgby1

J_`bf#l_klbjh\Zgby
<#j_`bf_#l_klbjh\Zgby#\ky#bgnhjfZpby#ihkueZ_lky#d#kbkl_f_#Z\lhfZlbq_kdhc
klZgpbb#k#khhl\_lkl\mxs_c#ijbqbghc#i_j_^Zqb1
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#7161;1<# L_klbjh\Zgb_#i_j_dexqZxsbo#mkljhckl\

Wlh# ih^f_gx# bkihevam_lky# ^ey# l_klbjh\Zgby# i_j_dexqZxsbo# mkljhckl\1# <k_
\aZbfgu_# [ehdbjh\db# ^_aZdlb\bjmxlky1# Wlhl# j_`bf# l_klbjh\Zgby# fh`gh
mklZgh\blv# lhevdh# ijb# ehdZevghf# mijZ\e_gbb1# Ihke_# ih^l\_j`^_gby# h
ijbgylbb#\h#\gbfZgb_#wdjZggh]h#khh[s_gby#h[#hldexq_gbb#[ehdbjh\db#fh`gh
gZqZlv#l_klbjh\Zgb_#i_j_dexqZxsbo#mkljhckl\1

Ijbf_qZgb_ Ijb# gZkljhcd_# h[hjm^h\Zgby# k# ihfhsvx# dhgnb]mjZpbhggh]h# ijh]jZffgh]h
h[_ki_q_gby#g_h[oh^bfh#hklZ\blv#j_`bf#l_klbjh\Zgby#^hklmiguf1
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#8# GZa\Zgby#iZjZf_ljh\
Fgh]b_# aZsblgu_# nmgdpbb# bo# iZjZf_lju# bf_xl# jZaebqgu_# gZa\Zgby# \
dhgnb]mjZpbhgghf# ijh]jZffghf# h[_ki_q_gbb# b# gZ# ke_^mxsbo# kljZgbpZo
`b^dhdjbklZeebq_kdh]h#wdjZgZ=

�# kljZgbpu#k#ijhkfhljhf#iZjZf_ljh\

�# kljZgbpu#gZkljhcdb#iZjZf_ljh\

�# kljZgbpu#klZjlh\2\udexq_gbc

Wlh# y\ey_lky# j_amevlZlhf# h]jZgbq_gbc# ^ebgu# l_dklZ# gZ# kljZgbpZo# wdjZgZ1# <
ke_^mxs_c#lZ[ebp_#wd\b\Ze_glgu_#gZa\Zgbc#ijb\_^_gu#^jm]#gZijhlb\#^jm]Z1

LZ[ebpZ# 6=# JZaebqgu_# gZa\Zgby# iZjZf_ljh\# \# dhgnb]mjZpbhgghf# ijh]jZffghf
h[_ki_q_gbb#b#gZ#wdjZg_#[ehdZ#mijZ\e_gby

Dhgnb]mjZpbhggZy#ijh]jZffZ GZa\1##iZjZf_ljZ#gZ#klj1#mklZgh\db

AZsblgu_#nmgdpbb#lhdZ

;ehdbjh\Zgb_#gZihjZ#\oh^ys_]h#ihlhdZ

1
0
<j_fy

<oh^ysbc#gZihj

Q
P
<j_fy

K\_jolhd#g_f_^e_gguc
K\_jolhd/#hij_^_e_ggh_#\j_fy/#\ukhdbc
K\_jolhd/#hij_^_e_ggh_#\j_fy/#gbadbc

KlZjlh\h_#agZq_gb_
<j_fy

K\_jolhd#G_f_^e
K\_jolhd#Hij#<uk
K\_jolhd#Hij#Gbad

KlZjl
<j_fy

K\_jolhd#gZijZ\e_gguc#\ukhdbc

K\_olhd#gZijZ\e_gguc#gbadbc

KlZjlh\h_#agZq_gb_
<j_fy
GZijZ\e_gb_
±#\i_j_^
±#gZaZ^

K\_jolhd#Hij#GZij#<uk
K\_jolhd#Hij#GZij#Gbad

KlZjl
<j_fy
GZij
±#3
±#4

,'07

,2,Q
N

,'07#+lbi#djb\hc,

KlZjl
N

GZjmr1#aZa_fe1#g_gZijZ\e1#agZqbl_evgh_
GZjmr1#aZa_fe1#g_gZijZ\e1#g_agZqbl_evgh_

KlZjlh\h_#agZq_gb_
<j_fy

AZa_fe#G_gZij#<uk
AZa_fe#G_gZij#Gbad

KlZjl
<j_fy

GZjmr1#aZa_fe1#gZijZ\e1#agZqbl_evgh_
GZjmr1#aZa_fe1#gZijZ\e1#g_agZqbl_evgh_

KlZjlh\h_#agZq_gb_
<j_fy

AZa_fe#GZij#<uk
AZa_fe#GZij#Gbad

KlZjl
<j_fy
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Dhgnb]mjZpbhggZy#ijh]jZffZ GZa\1##iZjZf_ljZ#gZ#klj1#mklZgh\db
Lbi#k_lb
±#bahebjh\ZggZy
±#aZa_fe_ggZy
GZijZ\e_gb_
±#\i_j_^
0#gZaZ^

±#3
±#4
GZij
±#3
±4

GZjmr_gb_#aZa_fe_gby#,'07

,2,Q
N

AZa_fe#,'07#+lbi#djb\hc,

KlZjl
N

AZsblgu_#nmgdpbb#gZijy`_gby

Ba[ul1#gZijy`_gb_#g_f_^e_ggh_
Ba[ul1#gZijy`_gb_#\ukhdh_
Ba[ul1#gZijy`_gb_#gbadh_
HklZlhqgh_#gZijy`_gb_#\ukhdh_
HklZlhqgh_#gZijy`_gb_#gbadh_

KlZjlh\h_#agZq_gb_
<j_fy

Ba[ul#gZijy`#g_f_^e
Ba[ul#gZijy`#hij#\uk
Ba[ul#gZijy`#hij#gbad
Hkl#gZijy`#hij#\uk
Hkl#gZijy`#hij#gbad

KlZjl
<j_fy

G_^hklZlhqgh_#gZijy`_gb_#g_f_^e_ggh_
G_^hklZlhqgh_#gZijy`_gb_#\ukhdh_
G_^hklZlhqgh_#gZijy`_gb_#gbadh_

KlZjlh\h_#agZq_gb_
<j_fy

G_^hkl#gZij#g_f_^e
G_^hkl#gZij#hij#\uk
G_^hkl#gZij#hij#gbad

KlZjl
<j_fy

AZsblgu_#nmgdpbb#fhlhjZ

Dhebq_kl\h#klZjlh\

Dhebq_kl\h#l_ieuo#klZjlh\
Dhebq_kl\h#oheh^guo#klZjlh\
L_fi_jZlmjZ#^ey#l_ieh]h#klZjlZ
<j_fy

Dhe0\h#klZjlh\

1#l_ie
1#oheh^g
7#l_ie
<j_fy#[ehdbjh\Zdb

KlZjl#fhlhjZ

Lhd#fhlhjZ#,H
KlZjlh\h_#agZq_gb_#,V
<j_fy
KlZjl#fhlhjZ

KlZjl#fhlhjZ

,H
,V
<j_fy
,W

L_jfbq_kdZy#i_j_gZ]jmadZ

7#ghf
,#ghf
GZqZevgZy#l_fi_jZlmjZ
<j_f_ggZy#dhgklZglZ#,#?#314#,H
<j_f_ggZy#dhgklZglZ#klZg^ZjlgZy
<j_f_ggZy#dhgklZglZ#,#!#5#,H
FZdkbf#l_fi_jZlmjZ
Ij_^mij_`^ZxsZy#l_fi_jZlmjZ
L_fi_jZlmjZ#kj_^u
2S#<j_fy

L_jfbq_kdZy#i_j_gZ]jmadZ

7#ghf
,#ghf
7#gZqZevg
7&#<UDE
7&#GHJF
7&#HRB;D:
7#fZdk
7#ij_^mij
7#Zf[
<j_fy
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Dhgnb]mjZpbhggZy#ijh]jZffZ GZa\1##iZjZf_ljZ#gZ#klj1#mklZgh\db

;ehd#jhlhj
Lhd#fhlhjZ#,H
KlZjlh\h_#agZq_gb_#,V
<j_fy

;ehdbjmxsbc#jhlhj
,H
,V
<j_fy

>bklZgpbhggZy#aZsblZ

>bklZgpbhggZy#aZsblZ

Lbi#k_lb
±#\ukhdZy#hfbq_kdZy
±#gbadZy#hfbq_kdZy
KlZjl#aZa_fe_gby
±#,(!#bkihevah\Zg
±#,(!#g_#bkihevah\Zg
AZa_fe_gb_#ljZgknhjfZlhjZ#lhdZ
±#ebg_cgZy#klhjhgZ
±#rbggZy#klhjhgZ
I_j_dexq_gb_#ijb#k[hyo
±#ghjfZevgh_#ih\_^_gb_
±#ahgZ#k\_jo^hklb`_gby
±#\udexq_gb_#ihke_#h[s_]h#klZjlZ
<u[hj#nZau
±#Zpbdebq_kdb_#/60/40/5
±#pbdebq_kdb_#/40/50/60/4
±#Zpbdebq_kdb_#/40/60/5
±#pbdebq_kdb_#/60/50/40/6
Lbi#ebgbb#i_j_^Zq
±#lhevdh#dZ[_ev
±#lhevdh#gZ^a_fgu_#ebgbb
±#gZ^a_fgu_#i_j_^#dZ[_e_f
±#dZ[_ev##i_j_^#gZ^a_fgufb
#]jZgbqguc#dZ[_ev2gZ^a_fg
±#J_Z]bjh\Zgb_#dZ[_ey
±#j_Z]bjh\Zgb_#ebgbc#i_j_^Zq
,!
,3!
,)!
8)?
NZdlhj#N
M]he#N
<j_fy#kb]gZeZ
AhgZ#4/5/6/#k\_jo^hkl/#Z\lhi_j_dexq_gb_
0#Khijhlb\e_gb_#5
±#J_Z]bjh\Zgb_#;
±#M]he#^_evlZ#4
±#M]he#^_evlZ#5
±#<j_fy
±#GZijZ\e_gb_
###±#\i_j_^
###±#gZaZ^
###±#g_bkihevah\1#ahgZ

AZiZkgh_#gZijZ\e_gb_
±#GZijZ\e_gb_
###±#\i_j_^
###±#gZaZ^
###±#g_bkihevah\1#ahgZ
±#<j_fy
G_gZijZ\e1#aZiZkg
±#<j_fy

>bklZgpbhggZy#aZsblZ

lbi#k_lb
±#3
±#4
(VW2*VW
±#3
±#4
7U2*U#klhjhgZ
±#3
±#4
I_j_dexq_gb_#ijb#k[h_
±#5
±#3
±4
NZaZ##6
±#3
±#4
±#5
±#6

±#Mke1# #4#####AZ`b]# #3
±#Mke1# #4#####AZ`b]# #4
±#Mke1# #3#####AZ`b]# #3
±#Mke1# #3#####AZ`b]# #4
#=E
±#=dZ[_evH
±#=gZ^a_fg
,!
,3!
,)!
8)?
()#j_Zevg
()#\hh[jZ`
Kb]g#&#\j_fy
AhgZ#4/5/6/#ahgZ#k\_jo^hkl/#ahgZ#$5
±#5
±#;
±#G4
±#G5
±<j_fy
±GZijZ\e_gb_
###±#3
###±#4
###±#5

GZij1#AZiZkgh_
0#GZijZ\e_gb_
###±#3
###±#4
###±#5
±#<j_fy
G_gZijZ\e1#aZiZkg
±#<j_fy
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Dhgnb]mjZpbhggZy#ijh]jZffZ GZa\1##iZjZf_ljZ#gZ#klj1#mklZgh\db

>bnn_j_gpbZevgZy#aZsblZ

>bnn_j_gpbZevgZy#aZsblZ

=jmiiZ#ljZgknhjfZlhjZ
AZa_fe_gb_#ljZgknhjfZlhjZ
±#i_j\bqgZy#klhjhgZ
±#\lhjbqgZy#klhjhgZ
I_j\bqguc#ghjfZevguc#lhd#+,Q4,
<lhjbqguc#ghjfZevguc#lhd#+,Q5,
Ihjh]h\uc#lhd
G_kf_s_ggZy#]jZgbpZ#h[eZklb
Ke_]dZ#kf_s_ggZy#h[eZklv#ihjh]Z
Ke_]dZ#kf_s_ggZy#]jZgbpZ#h[eZklb
Kbevgh#kf_s_gguc#gZdehg
<udexq_gb_#,G!
<lhjhc#]Zjfhgbq_kdbc
±#Ihjh]
±#;ehd
Iyluc#]Zjfhgbq_kdbc
±#ihjh]
±#[ehd

>bnn_j_gpbZevgZy#aZsblZ

J

0#(64
0#(65
,Q4
,Q5
,GW
,EX
,GV
,EV
&KL
,G6

=ZffZ
+5%(

Wikbehg
+8%(

>jm]Zy#aZsblZ

G_k[ZeZgkbjh\ZggZy#gZ]jmadZ

,V
N
<j_fy#k[jhkZ
KhdjZs_gb_#\j_f_gb

G_k[ZeZgkbjh\ZggZy#gZ]jmadZ

,H
N
<j_fy#k[jhkZ
ZevnZ

GZijZ\e_ggZy#fhsghklv

Ghfbg#J_Zevg#Fhsghklv
FZdkbf#gZ]jmadZ
<j_fy
GZijZ\e_gb_
±#\i_j_^
±#gZaZ^

GZijZ\e_ggZy#fhsghklv

3#QRP
FZdkbf#gZ]jmadZ
<j_fy
GZijZ\e_gb_
±#3
±#4

GbadZy#gZ]jmadZ

Ghfbg#J_Zevg#Fhsghklv
FbgbfZevgZy#gZ]jmadZ
<j_fy

GbadZy#gZ]jmadZ

3#ghf
Fbgbf#lhd
<j_fy

GZ[ex^_gb_#aZ#qZklhlhc

KlZjlh\h_#agZq_gb_
<j_fy

GZ[ex^_gb_#aZ#qZklhlhc

KlZjl
<j_fy

Ijh\_jdZ#kbgojhgghklb

KlZjlh\h_#agZq_gb_
<j_fy
JZagbpZ#nZa

Kbgojhijh\_jdZ

>_evlZ#8
<j_fy
>_evlZ#nZaZ
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#9# GZkljhcdZ#nmgdpbc###mijZ\e_gby#b#aZsblu
=eZ\ghc#aZ^Zq_c#h[hjm^h\Zgby#5()875SOXV#y\ey_lky#hkms_kl\e_gb_#aZsblguo
nmgdpbc# k# p_evx# [ukljh]h# b# \u[hjhqgh]h# mkljZg_gby# k[h_\/# \hagbdrbo# \
kbkl_f_1# Ihwlhfm# baf_jy_fu_# \_ebqbgu# ^he`gu# [ulv# ihemq_gu# k
khhl\_lkl\mxs_c# lhqghklvx1# LZdbf# h[jZahf/# qj_a\uqZcgh# \Z`gh# ijb
ijbf_g_gbb# ljZ^bpbhgguo# baf_jbl_evguo# ljZgknhjfZlhjh\# lsZl_evgh
hij_^_eblv# lj_[h\Zgby# d# ljZgknhjfZlhjZf# lhdZ# +&7,1# BgZq_# ljZgknhjfZlhj
lhdZ#i_j_c^_l#\#khklhygb_#gZkus_gby1#Khklhygb_#gZkus_gby#ljZgknhjfZlhjZ
lhdZ#hdZau\Z_l#\ebygb_#gZ#ih\_^_gb_#aZsblguo#nmgdpbc#b/#khhl\_lkl\_ggh/#gZ
\u[hjhqghklv# \# p_ehc# aZsblghc# ko_f_# nb^_jZ1# <# ke_^mxsbo# iZjZ]jZnZo
ijb\_^_gu#g_dhlhju_#ijbf_ju#gZkljhcdb#nmgdpbc#mijZ\e_gby#b#aZsblu1

#914# Lj_[h\Zgby#d#ljZgknhjfZlhjZf#lhdZ
AZsblZ#^he`gZ#[ulv#kihkh[gZ#hldexqblv#kbkl_fm/#\# dhlhjhc#ijhbahr_e#k[hc/
[ukljh# b# wnn_dlb\gh1# >ey# hkms_kl\e_gby# wlhc# aZ^Zqb# g_h[oh^bfh# ihemqblv
dZd# fh`gh# [he__# lhqgu_# baf_j_gby# lhdZ1# Ihwlhfm# ljZgknhjfZlhju# lhdZ
^he`gu#khhl\_lkl\h\Zlv#ke_^mxsbf#lj_[h\Zgbyf=

#91414# LjZgknhjfZlhju#lhdZ#^ey#^bklZgpbhgghc#aZsblu
Ih\_^_gb_# ^bklZgpbhgghc# b# ^bnn_j_gpbZevghc# aZsblu# aZ\bkbl# hl# dZq_kl\Z
baf_j_gbc# lhdZ1# <# kemqZ_# gZkus_gby# ljZgknhjfZlhjZ# lhdZ/# dhlhjh_
ijhbkoh^bl# ba0aZ# f_^e_ggh# ihjlys_]hky# dhfihg_glZ# ihklhyggh]h# lhdZ/
agZq_gby# baf_j_gbc# lhdZ# fh]ml# [ulv# ^_nhjfbjh\Zgu# lZdbf# h[jZahf/# qlh
^bklZgpbhggZy# aZsblZ# [hevr_# g_# [m^_l# \# khklhygbb# jZ[hlZlv# gZ^e_`Zsbf
kihkh[hf1# Ihwlhfm# g_h[oh^bfh/# qlh[u# ljZgknhjfZlhj# lhdZ# khhl\_lkl\h\Ze
hij_^_e_gguf# lj_[h\Zgbyf/# g_aZ\bkbfuf# hl# \_ebqbgu# lhdZ# dhjhldh]h
aZfudZgby#\#f_kl_/# ]^_#mklZgh\e_g# ljZgknhjfZlhj# lhdZ1#<#ke_^mxsbo# ]eZ\Zo
hibkZgZ# dhgkljmdpby# ljZgknhjfZlhjZ# lhdZ/# ij_^gZagZq_ggh]h# ^ey# aZsblu
5()875SOXV1# Dhgkljmdpby# khklZ\e_gZ# lZdbf# h[jZahf/# qlh[u# \k_]^Z
]ZjZglbjh\Zlv# gZ^e_`Zs__# ^_ckl\b_# # aZsblguo# nmgdpbc1# Gh# ihke_
hkms_kl\e_gby#\udexq_gby#ljZgknhjfZlhj#lhdZ#fh`_l#[ulv#gZkus_g/#ihwlhfm
lhqghklv# \uqbke_gbc# aZ^_j`db# k[hy# \# hij_^_ebl_e_# gZoh`^_gby# k[hy#fh`_l
[ulv#kbevgh#gZjmr_gZ1

<# ijbgpbi_/#fh]ml# [ulv# bkihevah\Zgu# ljZgknhjfZlhju# lhdZ# lbih\# 736/# 73;
beb# 73<# k# lhqghklvx# \# khhl\_lkl\bb# kh# klZg^Zjlhf# ,(&# 9337709# beb# \ur_1
LZd`_# fh`gh# ijbf_gylv# ebg_cgu_# ljZgknhjfZlhju# lbiZ# 73=1# Ba0aZ
l_jfbq_kdhc# dhgklZglu# g_h[oh^bfh# \k_# \j_fy# bf_lv# \# \b^m# khhlghr_gb_
f_`^m# fZdkbfZevguf# lhdhf# dhjhldh]h# aZfudZgby# \# f_kl_# mklZgh\db
ljZgknhjfZlhjZ#lhdZ#b#i_j\bqguf#ghfbgZevguf# lhdhf/# dhlhjh_#^he`gh#[ulv
f_gvr_# q_f# 4331# K# ^jm]hc# klhjhgu/# g_h[oh^bfh# lZd`_# bf_lv# \# \b^m/# qlh
fbgbfZevguc#lhd#dhjhldh]h#aZfudZgby/#dhlhjuc#hij_^_ey_lky#aZsblhc/#^he`_g
[ulv# \# ij_^_eZo# iZjZf_ljh\# gZkljhcdb# ^bklZgpbhgghc# aZsblu1# LZd# dZd# ]jma
ljZgknhjfZlhjZ# lhdZ# ijhihjpbhgZe_g# ghfbgZevghfm# lhdm# \# d\Z^jZl_/
j_dhf_g^m_lky# ij_bfms_kl\_ggh# bkihevah\Zlv# ljZgknhjfZlhju# lhdZ# k
ghfbgZevguf#lhdhf#4$#/#q_f#ljZgknhjfZlhju#gZ#8$1

<# ijbgpbi_/# ^bklZgpbhggZy# aZsblZ# 5()875SOXV# kdhgkljmbjh\ZgZ# lZdbf
h[jZahf/# qlh[u# g_# [ulv# qm\kl\bl_evghc# d# gZkus_gbx# ljZgknhjfZlhjZ# lhdZ1
Ijbf_gyy#Ze]hjblf/#hkgh\Zgguc#gZ#pbnjh\hc#ljZgknhjfZpbb#g_`_eZl_evgh]h
\udexq_gby# fh`gh# ba[_`Zlv1# Gh# \j_fy# \udexq_gby# fh`_l# [ulv# gZ^he]h
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hleh`_gh# b# \ky# kbkl_fZ# \u[hjhqghklb# fh`_l# [ulv# \# hiZkghklb1# Ih# wlhc
ijbqbg_#g_h[oh^bfh#\uihegblv#ohly#[u#ke_^mxsb_#fbgbfZevgu_#lj_[h\Zgby#d
dhgkljmdpbb# ijb# \u[hj_# ljZgknhjfZlhjZ# lhdZ1# G_h[oh^bfh/# qlh[u
ljZgknhjfZlhj# lhdZ# [ue# kihkh[_g# i_j_^Z\Zlv# kbff_ljbq_kdbc# lhd# dhjhldh]h
aZfudZgby#[_a#gZkus_gby#b#k[h_\#g_f_^e_ggh#\#f_klh#ih[ebahklb# mklZgh\db
ljZgknhjfZlhjZ# lhdZ1# K# lhqdb# aj_gby# aZsblu# g_h[oh^bfh/# qlh[u# k[hb# ih
gZijZ\e_gbx#\i_j_^#beb#gZaZ^#g_#ijb\h^beb#d#gZkus_gbx#ljZgknhjfZlhjZ1

Ijb#dhgkljmbjh\Zgbb#ljZgknhjfZlhjZ#g_h[oh^bfh#ijbf_gylv#lZd#gZau\Z_fh_
©aZ]gZggh_# \# m]heª# +djblbq_kdhfm,# gZijy`_gb_# gZ# \lhjbqghc# klhjhg_
ljZgknhjfZlhjZ# lhdZ1# LZdbf# h[jZahf/# \ur_mihfygmlu_# fbgbfZevgu_
lj_[h\Zgby#djblbq_kdhfm#gZijy`_gbx#fh`gh#knhjfmebjh\Zlv#lZdbf#h[jZahf=






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(5PLQ# fbgbfZevgh_# djblbq_kdh_#gZijy`_gb_#\# mkeh\byo#kbff_ljbq_kdh]h
lhdZ#dhjhldh]h#aZfudZgby/

,NPD[ fZdkbfZevguc#kbff_ljbqguc#lhd#dhjhldh]h#aZfudZgby#gZ#i_j\bqghc
klhjhg_#ljZgknhjfZlhjZ#lhdZ/

,VQ ghfbgZevguc#lhd#gZ#\lhjbqghc#klhjhg_#ljZgknhjfZlhjZ#lhdZ/

,5()875 ghfbgZevguc#lhd#^bklZgpbhgghc#aZsblu#5()875SOXV/

5&7 khijhlb\e_gb_# \lhjbqghc# h[fhldb# ljZgknhjfZlhjZ# lhdZ
+\gmlj_ggbc#]jma,/

5/ khijhlb\e_gb_#kh_^bg_gby#b#^hihegbl_evghc#gZ]jmadb1

H[uqgh#fZdkbfZevgh_#agZq_gby#lhdZ#dhjhldh]h#aZfudZgby#[m^_l#\#lj_o#nZaZo
k[h_\1# <# kbkl_fZo# k# g_cljZevghc# lhqdhc# gZijyfmx# aZa_fe_gghc# \hafh`gh/
qlh[u# agZq_gb_# lhdZ# dhjhldh]h# aZfudZgby# \h# \j_fy# gZjmr_gby# h^ghc# nZau
aZa_fe_gby#[ueh#\ur_/#q_f#lhd#dhjhldh]h#aZfudZgb_#\h#\j_fy#gZjmr_gby#lj_o
nZa1#Ihwlhfm#j_dhf_g^m_lky#ijhba\_klb#\uqbke_gb_#dhjhldh]h#aZfudZgby#^ey
h[hbo# kemqZ_\1#AZl_f# ijb# dhgkljmbjh\Zgbb# ljZgknhjfZlhjZ# lhdZ# g_h[oh^bfh
mq_klv# agZq_gb_# lhdZ# dhjhldh]h# aZfudZgby1# Djhf_# lh]h/# ijb# hij_^_e_gbb
djblbq_kdh]h# agZq_gby# gZijy`_gby# \Z`gh# jZaebqZlv# k[hc# f_`^m# nZaZfb# b
gZjmr_gb_# aZa_fe_gby1# <# kemqZ_# k[hy#f_`^m#nZaZfb# g_h[oh^bfh# mqblu\Zlv
lhevdh# khijhlb\e_gb_# ijyfh]h# kh_^bg_gby# f_`^m# 5()875SOXV# b# l_jfbgZehf
ljZgknhjfZlhjZ# lhdZ1# Ijb# k[h_# f_`^m# nZahc# b# aZa_fe_gb_f# g_h[oh^bfh
mqblu\Zlv#kh_^bg_gb_#ljZgknhjfZlhjZ#lhdZ#k#g_cljZevghc#lhqdhc1

<# ijbgpbi_/# ^bklZgpbhggZy# aZsblZ# k# ihfhsvx# 5()875SOXV# fh`_l# # # [ulv
hkms_kl\e_gZ# k# \ur_mihfygmluf# djblbq_kdbf# gZijy`_gb_f1# <# kemqZ_# k[hy/
ijb# dhlhjhf# lhd# dhjhldh]h# aZfudZgby# ij_m\_ebq_g# dhfihg_glhf# ihklhyggh]h
lhdZ/# g_evay# ba[_`Zlv# gZkus_gby# ljZgknhjfZlhjZ# lhdZ1# <# lZdhf# kemqZ_
^bklZgpbhggZy# aZsblZ# fh`_l# [ulv# aZ^_j`ZgZ# gZ# i_jbh^# \# ljb# jZaZ
ij_\urZxsbc#\j_f_ggmx#dhgklZglm1#;ukljh_#\j_fy#\udexq_gby/# dhlhjh_#ijb
kbgmkhb^guo#baf_j_gbyo#khklZ\ey_l# #63#fk_d/#[hevr_#g_#[m^_l#\hafh`guf1#<
j_amevlZl_#fh`_l#[ulv#gZjmr_gZ#\u[hjhqghklv#kbkl_fu1

?keb# g_evay# ba[_`Zlv# gZkus_gby# ljZgknhjfZlhjZ# lhdZ/# j_dhf_g^m_lky
mklZgh\blv#i_j\mx#ahgm#kf_s_gby#^bklZgpbhgghc#aZsblu#k#[ukljuf#hl\_lguf
\j_f_g_f#63#fk_d1#LZdhc#ih^oh^#ijb#gZkljhcd_#g_h[oh^bf#^ey#lh]h/#qlh[u#dZd
fh`gh# [hevr_# h[e_]qblv# ljZgknhjfZlhj# lhdZ1# Ijbf_gyy# lZdmx# gZkljhcdm
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ljZgknhjfZlhjm# lhdZ# g_h[oh^bfh# lhevdh# ijZ\bevgh# i_j_g_klb# lhd# dhjhldh]h
aZfudZgby#gZ#ijhly`_gbb#58#fk_d1

Ijb# dhgkljmbjh\Zgbb# ljZgknhjfZlhjZ# lhdZ# g_h[oh^bfh# ij_^iheh`blv/# qlh
k[hc#gZoh^blky#\#k_j_^bg_#i_j\hc#ahgu#khijhlb\e_gby#^bklZgpbhgghc#aZsblu1
LjZgknhjfZlhj#lhdZ#^he`_g#[ulv#kihkh[_g#ijZ\bevgh#i_j_g_klb#lhj#dhjhldh]h
aZfudZgby#aZ#i_j\u_#58#fk_d1#Ijb#wlhf#mkeh\bb#aZsblgZy#nmgdpby#ijhba\_^_l
\udexq_gb_# \udexqZl_ey# q_j_a# dhjhldh_# \j_fy# \udexq_gby# 63# fk_d1# Wlh
ijZ\beh# [ueh# \u\_^_gh# ihke_# rbjhdh]h# dhfivxl_jgh]h# bkke_^h\Zgby# k
kbfmeypb_c1

3 53 73 93 ;3

053

043

##3

#43

#53

L#>$@

##,4 ##,5 ##,6

&XUUHQW# #Q#[#,Q#+Q 43#DW#NQHH#SRLQW#YROWDJH,>#1HW#WLPH#FRQVWDQW# #83#PV
&XUUHQW#WUDQVIRUPHU#ZLWK#QRPLQDO#EXUGHQ

LjZgknhjfZlhj#lhdZ#k#ghfbgZevghc#gZ]jmadhc
Lhd Q#[#,Q#+Q 43#ijb#djblbq_kdhf#gZijy`_gbb,#\j_f_ggZy#dhgklZglZ# #83#fk_d

Ko_fZ#69=#Ijbf_j#\uqbke_gby#lhdZ#ijb#dhfivxl_jghc#kbfmeypbb

GZ# ko_f_# # 69# ijb\_^_g# ijbf_j# \uqbke_gby# lhdZ# dhjhldh]h# aZfudZgby# ijb
^bklZgpbhgghc# aZsbl_# 5()875SOXV1# GZ]jmadZ# ljZgknhjfZlhjZ# lhdZ
ghjfZevgZy1# Kbff_ljbq_kdZy# qZklv# lhdZ# dhjhldh]h# aZfudZgby# \# wlhf# kemqZ_
khhl\_lkl\m_l#lZd#gZau\Z_fhfm#agZq_gbx#ghfbgZevgh]h/#qlh#hagZqZ_l/#qlh#ijb
kbff_ljbq_kdhf# mkeh\bb# lhqgh# ^hklb]Z_lky# djblbq_kdh_# gZijy`_gb_1
<j_f_ggZy#dhgklZglZ#ihjlys_]hky#dhfihg_glZ#ihklhyggh]h#lhdZ#khklZ\ey_l##83
fk_d1#Ijb#wlhf# # ,4#y\ey_lky#i_j\bqguf/# ,5#\lhjbqguf#lhdhf#ljZgknhjfZlhjZ/
bkihevamy# Ze]hjblf/# hkgh\Zgguc# gZ# pbnjh\hc# ljZgknhjfZpbb1# Ba0aZ
gZkus_gby#ljZgknhjfZlhjZ#lhdZ#\#i_j\u_#58#fk_d#j_amevlZl#\uqbke_gby#lhdZ
khklZ\ey_l# lhevdh# 68(# j_Zevgh]h# agZq_gby# lhdZ# dhjhldh]h# aZfudZgby1# <
j_amevlZl_# k[hc# [m^_l# \uqbke_g# g_ijZ\bevgh/# qlh# ijb\_^_l# d# hrb[d_# \
\uqbke_gbb#\j_f_gb#^h# k[hy1#<udexq_gb_#[m^_l/# khhl\_lkl\_ggh/# aZ^_j`Zgh1
Ihwlhfm#g_h[oh^bfh#\uihegblv#\ur_i_j_qbke_ggu_#lj_[h\Zgby1

K# ihfhsvx# \uqbke_gby# lhdZ# dhjhldh]h# aZfudZgby# fh`gh# hij_^_eblv
fZdkbfZevgh_# agZq_gb_# \k_o# lhdh\# dhjhldh]h# aZfudZgby# b# khhl\_lkl\mxsb_
\j_f_ggu_# dhgklZglu# \# # dZ`^hf# f_kl_# jZaf_s_gby# ljZgknhjfZlhjZ# lhdZ1
Ihke_#wlh]h#fh`gh#jZkkqblZlv#g_h[oh^bfh_#djblbq_kdh_#gZijy`_gb_/#ijbf_gyy
ke_^mxs__#jZ\_gkl\h=
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
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
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(5'&# g_h[oh^bfh_# djblbq_kdh_# gZijy`_gb_# \# kemqZ_# lhdZ# dhjhldh]h
aZfudZgby#k#jZajmrZxsbfky#dhfihg_glhf#ihklhyggh]h#lhdZ

,NPD[ fZdkbfZevguc#kbff_ljbq_kdbc#lhd# dhjhldh]h# aZfudZgby#i_j\bqghc
klhjhgu#ljZgknhjfZlhjZ#lhdZ

,VQ ghfbgZevguc#lhd#\lhjbqghc#klhjhgu#ljZgknhjfZlhjZ#lhdZ

,5()875 ghfbgZevguc#lhd#^bklZgpbhgghc#aZsblu#k#5()875SOXV/

5&7 khijhlb\e_gb_# \lhjbqghc# h[fhldb# ljZgknhjfZlhjZ# lhdZ
+\gmlj_ggbc#]jma,/

5/ khijhlb\e_gb_#kh_^bg_gby#b#^hihegbl_evghc#gZ]jmadb

.+FW, NZdlhj# ^ey# dhgkljmdpbb# ljZgknhjfZlhjZ# lhdZ# \# kemqZ_# kmi_j
ihabpbb#dhfihg_glZ##ihklhyggh]h#lhdZ1

NZdlhj#.+FW,#ij_^eh`_g#^ey#dhgkljmdpbb#ljZgknhjfZlhjZ#lhdZ1#Ijbf_gyy#wlhl
nZdlhj/# aZ# i_j\u_# 58# fk_d# ihke_# ihy\e_gby# k[hy# g_# fh`_l# ijhbahclb
gZkus_gb_1#AgZq_gby#nZdlhjZ#.+FW,#fh]ml#[ulv#\aylu#kh#ke_^mxs_c#ko_fu1

Ko_fZ# 6:=# NZdlhj# .+FW,# ^ey# dhgkljmdpbb# ljZgknhjfZlhjZ# lhdZ/# bkihevam_fuc# ^ey
^bklZgpbhgghc#aZsblu1

#91415# LjZgknhjfZlhju#lhdZ#^ey#^bnn_j_gpbZevghc#aZsblu
LZdb_#`_#lj_[h\Zgby/#dZd#^ey#^bklZgpbhgghc#aZsblu/#^he`gu#[ulv#ijbf_g_gu
b# \# kemqZ_/# dh]^Z# ljZgknhjfZlhj# ^he`_g# [ulv# aZsbs_g# ^bnn_j_gpbZevghc
aZsblhc1#G_h[oh^bfh/#qlh[u#i_j\u_#58#fk_d# #lhdZ#dhjhldh]h#aZfudZgby#fh]ml
[ulv# ^m[ebjh\Zgu# gZ# \lhjbqghc# klhjhg_# [_a# gZkus_gby1# AZ# wlh# \j_fy
^bnn_j_gpbZevgZy# aZsblZ#fh`_l#j_rblv/#gZoh^blky#eb# k[hc#\gmljb#beb#\g_
aZsblghc# ahgu1# ?keb# lZdhc# \hafh`ghklb# g_l/# \j_fy# \udexq_gby# ijb# k[h_
\gmljb# aZsblguc# ahgu#fh`_l#[ulv# aZ^_j`Zgh# ba0aZ# ijh[e_f# k#hij_^_e_gb_f
f_klhgZoh`^_gby#k[hy1
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#91416# LjZgknhjfZlhju# lhdZ# ^ey# ,'07# b# aZsblZ# ijb# k\_jolhd_# k
hij_^_e_gguf#\j_f_g_f
J_dhf_g^m_lky# ijbf_gylv# ljZgknhjfZlhju# lhdZ/# khhl\_lkl\mxsb_# klZg^Zjlm
,(&# 9'(# deZkk# 831# beb# 4331# LjZgknhjfZlhju# lhdZ/# kdhgkljmbjh\Zggu_# \
khhl\_lkl\bb# kh# ke_^mxsbfb# lj_[h\Zgbyfb/# ]ZjZglbjmxl# ijZ\bevgh_
nmgdpbhgbjh\Zgb_#nmgdpbb#\udexq_gby1

<ur_mihfygmlZy# aZsblgZy# nmgdpby# lZd`_# h[_ki_qb\Z_l# gZ^_`guc
\udexqZxsbc#kb]gZe#k#gZkus_gguf#ljZgknhjfZlhjhf#lhdZ1

Nmgdpby#g_f_^e_gghc#aZsblu#ijb#k\_jolhd_#klZjlm_l#_keb#fZdkbfZevguc# lhd
ijb# k[h_# g_# ij_\urZ_l# \# 43# jZa# kbff_ljbq_kdbc# lhd/# # ijb# dhlhjhf
ljZgknhjfZlhj#lhdZ#gZqbgZ_l#i_j_gZkusZlvky1#Kf_s_gb_#ihklhyggh]h#lhdZ#g_
hdZ`_l#\ebygb_#gZ#jZ[hq__#\j_fy/#gh#fh`_l#ijb\_klb#d#[hevr_c#aZ^_j`d_1

>ey# h[hjm^h\Zgby# k# bg\_jkbjh\Zgguf# \j_f_g_f/# qlh# h[uqgh# j_Zebam_lky# k
ihfhsvx# nmgdpbb# aZsblu# ,'07/# gZkus_gb_# ljZgknhjfZlhjZ# lhdZ# fh`_l
ij_\urZlv# ,%#g_#[he__# q_f#\# 53#jZa1#GZkus_gb_# ljZgknhjfZlhjZ# lhdZ#\ur_
wlhc#]jZgbpu#^himkdZ_lky/#gh#\#lZdhf#kemqZ_#wlh#hdZ`_l#\ebygb_#gZ#aZ^_j`db
jZ[hq_]h# \j_f_gb/# i_j_gZkus_gb_# ljZgknhjfZlhjZ# lhdZ# ijb\_^_l# d
m\_ebq_gbx#\j_f_gb#\udexq_gby#aZsblghc#nmgdpbb#,'071

J_dhf_g^m_lky#bkihevah\Zlv#g_[hevrb_#mklZgh\hqgu_#agZq_gby#h[hjm^h\Zgby
+gZijbf_j#,%# #3/4#[#,Q,#b#ij_^eh`_gguc#ghfbgZevguc#lhd#ljZgknhjfZlhjZ#lhdZ
dZd#hibkZgh#gb`_=

�# ,&74 ≤#9#[#,/ ^ey#aZsblu#,'07

�# ,&74 ≤#5#[#,/ ^ey#l_jfbq_kdhc#aZsblu

�# ,&74  #4#[#,/ # ^ey#ex[hc#dhf[bgZpbb/#ijb#^h[Z\e_gbb#aZsblghc
nmgdpbb# aZa_fe_gby/# \uqbkey_fhc# k# gme_\uf# dhfihg_glhf
ihke_^h\Zl_evghklb1

Ijb#wlhf=

,&74= ghfbgZevguc#i_j\bqguc#lhd#ljZgknhjfZlhjZ#lhdZ

,/= i_j\bqguc#lhd#gZ]jmadb#nb^_jZ

,%= [Zah\Zy#mklZgh\dZ#aZsblghc#nmgdpbb

Ij_^mij_`^_gb_$ Ijb# ijbf_g_gbb# nmgdpbb# aZsblu# hl# k\_jolhdZ# ijb# gZjmr_gbb
aZa_fe_gby/#\uqbkey_fhc#k#gme_\uf#dhfihg_glhf#ihke_^h\Zl_evghklb#\
]jmii_# lj_onZaguo# ljZgknhjfZlhjh\# lhdZ/# _keb# ljZgknhjfZlhju# lhdZ
gZqgml# i_j_gZkusZlvky/# hgb# [m^ml# ih^Z\Zlv# kb]gZeu# lhdZ1# <uoh^ysbc
lhd# lZd`_# ihy\blky# [_a# aZa_fe_gby1# <\b^m# wlbo# h[klhyl_evkl\
qj_a\uqZcgh# \Z`gh# qlh[u# dhgkljmdpby# ljZgknhjfZlhju# lhdZ# b2beb
gZkljhcdZ#h[hjm^h\Zgby#aZsblu#[ueb#ijhba\_^_gu#ijZ\bevgh1

#915# Dhgljhe_j#nZdlhjZ#fhsghklb
Nmgdpby# dhgljhe_jZ#nZdlhjZ#fhsghklb# ijba\ZgZ# dhfi_gkbjh\Zlv# j_Zdlb\gmx
fhsghklv# k# ihfhsvx# fZdkbfmf# 7# [Zgdh\# dhg^_gkZlhjh\/# dhlhju_# fh`gh
\dexqZlv# beb# \udexqZlv1# Dhgljhee_j# nZdlhjZ# fhsghklb# ij_^gZagZq_g# ^ey
dhfi_gkZpbb# j_Zdlb\ghc# fhsghklb# \# wg_j]_lbq_kdbo# kbkl_fZo1# <_ebqbgZ
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fhsghklb# \# k_lb# ijhba\h^gZ# hl# baf_jy_fh]h# nZdlhjZ# fhsghklb1
Khhl\_lkl\_ggh/# dhgljhe_j# nZdlhjZ# fhsghklb# g_ij_ju\gh# gZ[ex^Z_l# aZ
nZdlhjhf# fhsghklb/# dhlhjuc# hij_^_ey_lky# dZd# khhlghr_gb_# wnn_dlb\ghc
fhsghklb#d#Zdlb\ghc#fhsghklb1

Ijb# ih^dexq_gbb# d# k_lb# ihlj_[bl_ey# j_Zdlb\ghc# fhsghklb# m\_ebqb\Z_lky
i_j_f_ggZy# lhdZ1# H^gh\j_f_ggh# m\_ebqb\Z_lky# nZah\h_# kf_s_gb_# ih
hlghr_gbx# d# dhebq_kl\m# Zkkhpbbjm_fh]h# gZijy`_gby1# <# j_amevlZl_# Zdlb\gZy
fhsghklv#m\_ebqb\Z_lky/#Z#nZdlhj#fhsghklb#mf_gvrZ_lky#gZ#lm#`_#\_ebqbgm1
Ba0aZ# m\_ebq_gby# i_j_f_gghc# lhdZ# b# m]eZ#nZagh]h# kf_s_gby#fh`gh# h`b^Zlv
[hevr_]h#iZ^_gby#gZijy`_gby#\#wg_j]hkbkl_f_1

GZ#ke_^mxs_c#ko_f_#ihdZaZgh#ijhbkoh`^_gb_#iZ^_gby#gZijy`_gby1#<#ijZ\hc
qZklb#ihdZaZgZ#h^ghihexkgZy#p_iv#k#ljZgknhjfZlhjhf#lhdZ1#<#wlhf#kemqZ_#8#4
hagZqZ_l# bkoh^gh_# gZijy`_gb_/# ijbgbfZ_fh_# aZ# dhgklZglm/# 8# 5# hagZqZ_l
gZijy`_gb_#\#k_lb#ihke_#ih^dexq_gby#\#g__#ihlj_[bl_ey#Zdlb\ghc#fhsghklb#b
j_Zdlb\ghc# fhsghklb1# >ey# mijhs_gby# h[tykg_gby# ij_^iheh`bf/# qlh
dhwnnbpb_gl# ljZgknhjfZpbb# ljZgknhjfZlhjZ# lhdZ# jZ\gh# 41# <# p_glj_# ko_fu
bah[jZ`_g# kemqZ_/# dh]^Z# ihlj_[ey_lky# lhevdh# qbklZy# Zdlb\gZy# fhsghklv1
<_ebqbgu# lhdZ# b# gZijy`_gby# gZoh^ylky# \# nZa_1# DZd# ihdZaZgh# gZ# \_dlhjghc
ko_f_/# Zfieblm^Z# gZijy`_gby#8# 5# \bjlmZevgh# g_# bkiulu\Z_l# wlh]h# \ebygby1
L_f# g_# f_g__/# ijb# bkihevah\Zgbb# ^hihegbl_evghc# bg^mdlb\ghc# j_Zdlb\ghc
fhsghklb/#dZd#ihdZaZgh#\#ijZ\hc#qZklb#ko_fu/#Zfieblm^Z#gZijy`_gby#8#5#\#k_lb
fh`_l#[ulv#kms_kl\_ggh#khdjZs_gZ1

0

84

85

84 85

,

84

85

,

Ko_fZ#6;=#IZ^_gb_#gZijy`_gby#\#j_amevlZl_#bg^mdlb\ghc#j_Zdlb\ghc#fhsghklb

>ey#m^_j`Zgby#iZ^_gby#gZijy`_gby#\#^himklbfuo#ij_^_eZo#\#kemqZ_#[hevrh]h
ihlj_[e_gby#j_Zdlb\ghc#fhsghklb#^ey#dhfi_gkZpbb#g_h[oh^bfh#bkihevah\Zlv
dhg^_gkZlhju1# <# fbdjhijhp_kkhjghf# h[hjm^h\Zgbb# mijZ\e_gby# b# aZsblu
5()875SOXV# \g_^j_gZ# nmgdpby# dhgljhee_jZ# nZdlhjZ# fhsghklb/# qlh
ij_^hklZ\ey_l# \hafh`ghklv# j_]mebjh\Zlv# ihlj_[ghklv# \# dhg^_gkZlhjghc
fhsghklb#\#k_lyo#k#baf_gy_fuf#ihlj_[e_gb_f#j_Zdlb\ghc#fhsghklb#b/#lZdbf
h[jZahf/# iha\hey_l# hilbfbabjh\Zlv# i_j_dexq_gb_# g_h[oh^bfuo
dhg^_gkZlhjguo#[Zgdh\1

Nmgdpbhgbjh\Zgb_

Ijbgpbi#dhfi_gkZpbb#j_Zdlb\ghc#fhsghklb#h[tykg_g#gZ#ko_f_##6<1#3#hagZqZ_l
Zdlb\gmx# fhsghklv/# 4# ±# j_Zdlb\gmx# fhsghklv1# LZd# `_# dZd# b# gZ# \_dlhjghc
^bZ]jZff_#gZ#ij_^u^ms_c#beexkljZpbb/#Zdlb\gZy#fhsghklv#3#bah[jZ`_gZ#gZ
\_jlbdZevghc#hkb/#Z#j_Zdlb\gZy#fhsghklv#4#±#gZ# ]hjbahglZevghc#hkb1#NZdlhj
fhsghklv# FRV# ϕ4# /# dhlhjuc# bah[jZ`_g# gZ# ^bZ]jZff_# \# \b^_# ijyfhc# ebgbb/
ihdZau\Z_l#khhlghr_gb_#f_`^m#Zdlb\ghc#fhsghklvx#34#b#Zdlb\ghc#fhsghklvx
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641# :dlb\gZy# fhsghklv# 64# hiylv# `_# aZ\bkbl# hl# dhebq_kl\Z# ihlj_[ey_fhc
j_Zdlb\ghc# fhsghklb# 44# 1# Wlh# ijb\h^bl# d# dhfi_gkZpbb# ihlj_[e_gghc
j_Zdlb\ghc# fhsghklb# k# ihfhsvx# baf_jy_fh]h# nZdlhjZ# fhsghklb# lZdbf
h[jZahf/# qlh[u# kiZ^# gZijy`_gby# \# k_lb# \k_]^Z# hklZ\Zeky# \# ^himklbfuo
ij_^_eZo1

44

3

4

34

ϕ1

64

Ko_fZ#6<=#>bZ]jZffZ#j_Zdlb\ghc#fhsghklb

<uoh^gmx# fhsghklv# dhg^_gkZlhjZ/# g_h[oh^bfZy# ^ey# dhfi_gkZpbb
ihlj_[e_gghc# j_Zdlb\ghc# fhsghklb/# fh`gh# hij_^_eblv/# dZd# ihdZaZgh# gZ
^bZ]jZff_#+kf1#ko_fm#73,1#<#lZdhf#kemqZ_#FRV#ϕ4#y\ey_lky#nZdlhjhf#fhsghklb/
dhlhjuc# h[uqgh# gZau\Zxl# h[jZlghc# lhqdhc# dhgljhe_jZ#nZdlhjZ#fhsghklb1# <
j_amevlZl_# ihy\eyxlky# Zdlb\gZy# fhsghklv# 64# /# Zdlb\gZy# fhsghklv# 34# b
j_Zdlb\gZy#fhsghklv#441#Djhf_#wlh]h/#65#0#g_f_^e_ggZy#Zdlb\gZy#fhsghklv/#35#0
g_f_^e_ggZy#Zdlb\gZy#fhsghklv##b#45#0#g_f_^e_ggZy#j_Zdlb\gZy#fhsghklv1

44

3

4

ϕ1

45

34# #35

64

65

Ko_fZ#73=#Hij_^_e_gb_#\uoh^ghc#fhsghklb#dhg^_gkZlhjZ#^ey#dhfi_gkZpbb

>ey# hij_^_e_gby# g_h[oh^bfhc# \uoh^ghc# fhsghklb# dhg^_gkZlhjZ# Zdlb\gZy
fhsghklv# 34# \# h[jZlghc# lhqd_# beb#nZdlhj#fhsghklb# FRV# ϕ4# mklZgZ\eb\Z_lky
jZ\ghc#g_f_^e_gghc#Zdlb\ghc#fhsghklb#351#Khhl\_lkl\mxsmx#beb#^himklbfmx
j_Zdlb\gmx#fhsghklv#44#fh`gh#\uqbkeblv#k#ihfhsvx#ke_^mxs_]h#jZ\_gkl\Z=

4

4
5

4 FRV
FRV4

ϕ
ϕ−

=4

J_Zdlb\gZy# fhsghklv# ∆4/# dhlhjmx# g_h[oh^bfh# dhfi_gkbjh\Zlv/# \uqbkey_lky
dZd#jZagbpZ#f_`^m#g_f_^e_gghc#b#^himklbfhc#j_Zdlb\ghc#fhsghklvx=
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LZdbf#h[jZahf/#\u\h^#fhsghklb#dhg^_gkZlhjZ/#hij_^_eyxsbc#\dexq_gb_#beb
\udexq_gb_# dhg^_gkZlhjguo# [Zgdh\# ^ey# dhfi_gkZpbb# j_Zdlb\ghc# fhsghklb
fh`gh# hij_^_eblv# gZ# hkgh\_# j_Zdlb\ghc# fhsghklb# ∆4/# dhlhjmx# g_h[oh^bfh
dhfi_gkbjh\Zlv1

J_`bfu#jZ[hlu#b#g_h[oh^bfu_#lj_[h\Zgby

Dhgljhe_j#nZdlhjZ# fhsghklb# fh`_l#nmgdpbhgbjh\Zlv# \# ke_^mxsbo# jZ[hqbo
j_`bfZo=

�# jmqghc

�# Z\lhfZlbq_kdbc

Ijb# jmqghf# j_`bf_# jZ[hlu# dZ`^uc# hl^_evguc# dhg^_gkZlhjguc# [Zgd# fh`gh
\dexqblv#beb#\udexqblv#k#ihfhsvx#\\h^h\/#ij_^gZagZq_gguo#^ey#wlhc#p_eb1
>ey# wlh]h# g_h[oh^bfh/# qlh[u# kb]gZeu# ^ey# \dexq_gby# b# \udexq_gby# [ueb
kb]gZeZfb#bfimevkgh]h#lbiZ1

?keb# dhg^_gkZlhjguc# [Zgd# \dexq_g/# gZ# khhl\_lkl\mxs_f# \u\h^_# [m^_l
eh]bq_kdbc#kb]gZe#41#Ijb#hg#\udexq_g/#gZ#\u\h^_#[m^_l#eh]bq_kdbc#kb]gZe#31

>ey# lh]h/# qlh[u# dhgljhe_j# [ue# \k_]^Z# bgnhjfbjh\Zg# h# khklhygbb
i_j_dexq_gby# dhg^_gkZlhjguo# [Zgdh\/# ijh\_j_ggu_# ih^l\_j`^_gby# h
i_j_dexq_gbyo#ihkueZxlky#h[jZlgh#q_j_a#[bgZjgu_#\\h^u1

Dhfi_gkZpby# j_Zdlb\ghc# fhsghklb# h[uqgh# g_h[oh^bfZ# lhevdh# dh]^Z# k_lv
gZoh^blky# \# jZ[hq_f# khklhygbb1# Ihwlhfm/# jZ[hlZ# dhgljhe_jZ# nZdlhjZ
fhsghklb#aZ\bkbl#hl#khklhygby#gZijy`_gby#\#wg_j]_lbq_kdhc#kbkl_f_1#Ih#wlhc
ijbqbg_# ijb# ieZgbjh\Zgbb# dhfi_gkZpbb# j_Zdlb\ghc# fhsghklb# # dhgljhe_j
nZdlhjZ# fhsghklb# \k_]^Z# \dexqZ_l# nmgdpbx# k\_jogZijy`_gb_# +8!!,# b
nmgdpbx# g_^hklZlhqgh]h# gZijy`_gby# +8??,# ^ey# gZ[ex^_gby# aZ# khklhygb_f
gZijy`_gby#\# k_lb1#?keb#h^bg# ba# mklZgh\e_gguo# ebfblh\/#fZdkbfZevguc# beb
fbgbfZevguc/# ij_\ukbe# ^himklbfh_# agZq_gb_# b# khhl\_lkl\mxs__# \j_fy
aZ^_j`db# bkl_q_l/# \k_# Zdlb\gu_# dhg^_gkZlhjgu_# [Zgdb# [m^ml# g_f_^e_ggh
\udexq_gu1# WlZ# nmgdpby# aZ\bkbl# hl# lh]h/# gZoh^blky# eb# dhgljhe_j# nZdlhjZ
fhsghklb# \# jmqghf# beb# Z\lhfZlbq_kdhf# j_`bf_# jZ[hlu1# ;bgZjguc# \\h^
VMIN/ bkihevam_lky#^ey#wlhc#nmgdpbb1

;bgZjguc# \\h^# DISCONNECT (••••••••••) lZd`_# kihkh[_g# hldexqZlv# \k_
Zdlb\gu_#dhg^_gkZlhjgu_#[Zgdb#ihke_#ihemq_gby#[bgZjgh]h#kb]gZeZ#41

GZkljhcdZ#\j_f_gb

Ihke_#Zdlb\Zpbb#kgZ[`_gby#\kihfh]Zl_evgh]h#gZijy`_gby#nmgdpby#dhgljhe_jZ
nZdlhjZ# fhsghklb# [m^_l# aZ[ehdbjh\ZgZ# \i_j\u_# ihke_# i_jbh^Z
bgbpbZebaZpbb1#HgZ#[m^_l#\gh\v#\\_^_gZ#\#^_ckl\b_#lhevdh#ih#bkl_q_gbb#wlh]h
i_jbh^Z#bgbpbZebaZpbb1#Hlkq_l#i_jbh^Z#bgbpbZebaZpbb#gZqbgZ_lky#lZd`_# dZd
lhevdh#gZijy`_gb_#\#k_lb#\ha\jZsZ_lky#ihke_#gZjmr_gby#\#kbkl_f_/#gZijbf_j/
dh]^Z#aZsblZ#hl#g_^hklZlhqgh]h#gZijy`_gby##\u\_^_gZ#ba#jZ[hq_]h#iheh`_gby/
[bgZjguc# \\h^# HLDEXQ?GB?# DISCONNECT y\ey_lky# Zdlb\guf1# Ihwlhfm
i_jbh^# bgbpbZebaZpbb# ^he`_g# [ulv# \k_]^Z# mklZgh\e_g# gZ# [hevrbc# kjhd# q_f
\j_fy#[ehdbjh\Zgby#^ey#jZajy^db#dhg^_gkZlhjguo#[Zgdh\1

?keb# dhg^_gkZlhjguc#[Zgd# \dexq_g# ^ey# dhfi_gkZpbb# j_Zdlb\ghc#fhsghklb# \
ijhp_kk_#mijZ\e_gby/#h[uqgh#\#k_lb#[m^_l#bgbpbbjh\Zg#i_j_oh^guc#ijhp_kk1
Hij_^_e_gb_#fhsghklb#^ey#p_e_c#mijZ\e_gby#[m^_l#lZdbf#h[jZahf#aZ^_j`Zgh
^h# l_o# ihj# ihdZ# i_j_oh^guc# ijhp_kk# g_# mlbog_l# \# [hevr_c# f_j_1# <j_fy
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aZiZa^u\Zgby/#g_h[oh^bfh_#^ey#wlh]h/#^he`gh#[ulv#mklZgh\e_gh#\#dhgljhe_j_
nZdlhjZ#fhsghklb1#Ihke_^mxs__# i_j_dexq_gb_# ]jmiiu# dhg^_gkZlhjh\# [m^_l
\hafh`guf# lhevdh# ih# bkl_q_gbb# \j_f_gb# aZiZa^u\Zgby1# L_f# g_# f_g__/# ^ey
wlh]h# g_h[oh^bfh/# qlh[u# khhl\_lkl\mxsbc# dhg^_gkZlhjguc# [Zgd# [ue# m`_
iheghklvx#jZajy`_g1

Ijb# \udexq_gbb# dhg^_gkZlhjgh]h# [ZgdZ# g_h[oh^bfh# kgZqZeZ# jZajy^blv
ojZgysmxky#\#g_f#fhsghklv1#Ihke_#jZajy^db#hg#hiylv#\dexqZ_lky1#Dhgljhe_j
nZdlhjZ#fhsghklb#fh`_l#bf_lv#mklZgh\e_gguc#i_jbh^#[ehdbjh\Zgby#jZajy^db1
Wlh# iha\hey_l# h[_ki_qblv# dhg^_gkZlhjghfm# [Zgdm# ^hklZlhqgh# \j_f_gb# ^ey
jZajy^db#Zddmfmebjh\Zgghc#fhsghklb#^h#lh]h/#dZd#hg#[m^_l#hiylv#\dexq_g1

Bg^bdZpby

DZd# mihfbgZehkv# \# ij_^u^ms_f# jZa^_e_/# mijZ\e_gb_# klZjlm_l# lhevdh# dh]^Z
\\h^# j_Zdlb\ghc# fhsghklb# \# k_lb# miZ^_l# gb`_# nZdlhjZ# fhsghklb# FRV# ϕ
mklZgh\e_ggh]h#dZd#ih\hjhlgZy#lhqdZ1#Djhf_#lh]h/#^ey#lh]h/#qlh[u#g_ij_ju\gh
dhgljhebjh\Zlv# \\h^# j_Zdlb\ghc# fhsghklb# \# k_lb/# dhgljhe_j# nZdlhjZ
fhsghklb# ^he`_g# bf_lv# ^hihegbl_evgmx# mklZgh\dm#nZdlhjZ#fhsghklb# FRV# ϕ
^ey#nhjfbjh\Zgby# Z\Zjbcgh]h# khh[s_gby# +[bgZjguc# \u\h^# ALARM COS ϕ,1
Bf__l# kfuke# mklZgh\blv# agZq_gb_# FRV# ϕ Z\Zjbcgh]h# kb]gZeZ# f_gvr_/# q_f
mklZgh\hqgh_# agZq_gb_# FRV# ϕ ih\hjhlghc# lhqdb# ^ey# gZqZeZ# ijhp_kkZ
mijZ\e_gby1# Wlh# iha\hey_l# ij_^mij_`^_gbx# FRV# ϕ [ulv# ih^]hlh\e_gghfm
lhevdh#_keb#dhgljhe_j#nZdlhjZ#fhsghklb#g_#fh`_l#\dexqblv# dhg^_gkZlhjguc
[Zgd#ba0aZ#jZ[hqbo#mkeh\bc1

L_f# g_# f_g__/# _keb# \k_# dhg^_gkZlhjgu_# [Zgdb# m`_# \dexq_gu# b# ih\hjhlgZy
lhqdZ#_s_#g_#^hklb]gmlZ/#knhjfbjm_lky#Z\Zjbcguc#kb]gZe#4#+[bgZjguc##\u\h^
ALARM 4,1#Wlh#kb]gZebabjm_l#h#lhf/#qlh#j_Zdlb\gZy#fhsghklv#[hevr_#g_#fh_l
[ulv#dhfi_gkbjh\ZgZ/#lZd#dZd#\k_#dhg^_gkZlhjgu_#[Zgdb#m`_#\dexq_gu1

<# kemqZ_# k[hy# wg_j]_lbq_kdhc# kbkl_fu/#gZijbf_j/# dh]^Z#Zdlb\bjm_lky# aZsblZ
hl#k\_jogZijy`_gby#beb#g_^hklZlhqgh]h#gZijy`_gby# +[bgZjguc#\\h^#V MIN/V
MAX bkihevam_lky#^ey# wlhc#nmgdpbb,/#\k_# \dexq_ggu_# dhg^_gkZlhjgu_#[Zgdb
[m^ml#\udexq_gu1#Ihke_#wlh]h#[m^_l#knhjfbjh\Zg#H[sbc#:\Zjbcguc#Kb]gZe
+[bgZjguc#\u\h^#ALARM GENERA/,1

Dhgljhee_j# nZdlhjZ# fhsghklb# lZd`_# bf__l# \\h^u/# dhlhju_# knhjfbjmxl
khh[s_gb_#h[#H[s_c#:\Zjbcghc#KblmZpbb#_keb#hgb#ihemqZl#khhl\_lkl\mxsbc
kb]gZe1# <# lZdhf# kemqZ_# ^Z_lky# bgnhjfZpby# h[# ba[ulhqghc# l_fi_jZlmj_
+[bgZjguc# \\h^# OVERTEMP1,# \# dhg^_gkZlhjguo# [ZgdZo# beb# h# ij_\ur_gbb
\_jog_]h# ebfblZ# h[kem`b\Zxs_]h# gZijy`_gby#8!# +[bgZjguc# \\h^#V A MA;,1
Ihke_#\hagbdgh\_gby#H[s_c#:\Zjbcghc#kblmZpbb#nmgdpbb#dhgljhe_jZ#nZdlhjZ
fhsghklb# [ehdbjmxlky# \# Z\lhfZlbq_kdhf# j_`bf_1# Dhgljhe_j# nZdlhjZ
fhsghklb#fh`gh# ih\lhjgh# Zdlb\bjh\Zlv# ihke_# lh]h/# dZd# wlZ# bg^bdZpby# [m^_l
i_j_mklZgh\e_gZ1

Dhebq_kl\h# i_j_dexqZxsbo# pbdeh\# jZkij_^_ebl_evgh]h# mkljhckl\Z# ^ey
i_j_dexq_gby# hl^_evguo# dhg^_gkZlhjguo# [Zgdh\# hlke_`b\Z_lky# b
kjZ\gb\Z_lky# k# mklZgh\e_ggufb# agZq_gbyfb# i_j_dexqZxsbo# pbdeh\1# ?keb
agZq_gb_# ij_\ur_gh/# ihkueZ_lky# Z\Zjbcguo# kb]gZe# +[bgZjguc# \u\h^# ALARM
OPERAT1,

:\lhfZlbq_kdbc#dhgljhev#aZ#nZdlhjhf#fhsghklb

<#Z\lhfZlbq_kdhf#j_`bf_#jZ[hlu#nZdlhj#fhsghklb#b#g_h[oh^bfZy#j_Zdlb\gZy
fhsghklv# \# k_lb# g_ij_ju\gh# hlke_`b\Zxlky1# AgZd# jZagbpu# j_Zdlb\ghc
fhsghklb#∆4/#dhlhjZy#hij_^_ey_lky#dZd#jZagbpZ#f_`^m#l_dms_c#b#^himklbfhc
j_Zdlb\ghc# fhsghklvx/# iha\hey_l# dhg^_gkZlhjguf# [ZgdZf# \dexqZlvky# b
\udexqZlvky# ^ey# dhfi_gkZpbb# j_Zdlb\ghc# fhsghklb1# ?keb# agZd
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iheh`bl_evguc/# dhg^_gkZlhjguc# [Zgd# ^he`_g# [ulv# \dexq_g1# ?keb# agZd
hljbpZl_evguc/#khhl\_lkl\mxsbc#[Zgd#^he`_g#[ulv#\udexq_g1

>ey# \dexq_gby# dhg^_gkZlhjgh]h# [ZgdZ# g_h[oh^bfh# kgZqZeZ# hij_^_eblv
j_Zdlb\gmx# fhsghklv# dZd# Zdlb\bjmxsbc# ihjh]# 421# 1# :dlb\bjmxsbc# ihjh]
g_h[oh^bfh#mklZgh\blv#mfgh`Zy#dhwnnbpb_gl#.21#\#ijhp_glZo#gZ#gZbf_gvrmx
j_Zdlb\gmx#fhsghklv#dhg^_gkZlhjgh]h#[ZgdZ#4&21

&32121 4.4 =

Ihke_#wlh]h#dhg^_gkZlhjguc#[Zgd#3#+&3,#mklZgZ\eb\Z_lky#dZd#gZbf_gvrbc#[Zgd1
Dhgljhe_j# ijb\h^blky# \# ^_ckl\b_# ^ey# lhqdb# \ha\jZlZ# \# dZq_kl\_# nZdlhjZ
fhsghklb# FRV# ϕ# dZd# lhevdh# khhlghr_gb_# f_`^m# dhfi_gkbjmxs_c# j_Zdlb\ghc
fhsghklvx# ∆4# \# k_lb# b# gZbf_gvr_c# mklZgh\e_gghc# \uoh^ghc# fhsghklvx
dhg^_gkZlhjZ# 4&3# [hevr_# q_f# mklZgh\e_gguc# Zdlb\bjmxsbc# ihjh]# 421# \
ijhp_glZo1#Wlh#ihdZaZgh#\#ke_^mxs_f#jZ\_gkl\_=

3
(433

.21
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
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4

Dhebq_kl\h#121#+4&2,#dhg^_gkZlhjguo#[Zgdh\/#dhlhju_#^he`gu#[ulv#\dexq_gu/
fh`gh#hij_^_eblv#k#ihfhsvx#ke_^mxs_]h#jZ\_gkl\Z=

4
(433

.,+ 21

&3
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
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
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4
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DZd# lhevdh# dhg^_gkZlhjguc# [Zgd# \dexq_g/# klZjlm_l# mklZgh\e_ggZy
ihke_^h\Zl_evghklv# g_jZ[hq_]h# \j_f_gb1# AZ^_j`dZ# g_h[oh^bfZ# ^h# l_o# ihj
ihdZ#g_#ijhbahc^ml#i_j_oh^gu_#ijhp_kku#\#k_lb1#<uqbke_gb_#fhsghklb#fh`_l
[ulv#ijhba\_^_gh#lhevdh#ih#bkl_q_gbb#wlh]h#\j_f_gb#aZ^_j`db/#b#lhevdh#ihke_
wlh]h#[m^_l#jZaj_r_gh#hiylv#gZqZlv#ijhp_kk#mijZ\e_gby1

L_f#g_#f_g__/#_keb# bg^mdlb\gZy# j_Zdlb\gZy#fhsghklv# mf_gvrZ_lky/# l_dmsbc
nZdlhj# fhsghklb# FRV# ϕ# \# k_lb# fh`_l# klZlv# _fdhklguf1# <# wlhf# kemqZ_
j_Zdlb\gZy#fhsghklv# ∆4/# dhlhjZy# ]_g_jbjm_lky# \# j_amevlZl_# jZagbpu#f_`^m
lhdhf# b# \hagbdZxs_c# \# j_amevlZl_# j_Zdlb\ghc#fhsghklvx/# khhl\_lkl\mxs_c
lhqd_# \ha\jZlZ/# dhlhjZy# [m^_l# g_]Zlb\ghc1# Wlh# _fdhklgh_# khklhygb_# lZd`_
y\ey_lky# `_eZl_evguf# ^ey# nmgdpbhgbjh\Zgby# kbkl_fu/# ihlhfm# qlh# \# wlbo
h[klhyl_evkl\Zo#\#kbkl_f_#fh`gh#h`b^Zlv#k\_jogZijy`_gb_1#Ihwlhfm##\#lZdhf
kemqZ_# ohly# [u# h^bg# dhg^_gkZlhjguc# [Zgd# ^he`_g# hklZ\Zlvky# \udexq_gguf1
Djbl_jbc#^ey# ihjh]Z# \udexq_gby# hij_^_ey_lky# ih^h[guf# h[jZahf/# dZd# [ueh
ijh^_fhgkljbjh\Zgh#\ur_#^ey#\dexq_gby1

( ) &3212))2)) 4..4 −=

Ijb# wlhf# 42))# hagZqZ_l# ihjh]# \udexq_gby/# hij_^_eyxsbc# \udexq_gb_
dhg^_gkZlhjgh]h# [ZgdZ/# .2))# ±# wlh# lZd# gZau\Z_fZy# g_qm\kl\bl_evgZy# ahgZ# \
ijhp_glZo# +]bkl_j_abk,# dhlhjmx# fh`gh# mklZgh\blv# gZ# dhgljhe_j_# nZdlhjZ
fhsghklb/# .21# ±# wlh# j_]mebjm_fuc# dhwnnbpb_gl# ^ey# Zdlb\Zpbb# ihjh]Z# \
ijhp_glZo/# Z#4&3# ±# wlh# gZbf_gvrZy# mklZgh\e_ggZy#fhsghklv# dhg^_gkZlhjgh]h
[ZgdZ1# Dhgljhe_j# nZdlhjZ# fhsghklb# [m^_l# hkms_kl\eylv# mijZ\e_gb_
\udexq_gb_f# dhg^_gkZlhjgh]h# [ZgdZ# _keb# khhlghr_gb_# jZagbpu
hljbpZl_evghc# j_Zdlb\ghc# fhsghklb# ∆4# d# gZbf_gvr_c# mklZgh\e_gghc
\uoh^ghc# fhsghklb# dhg^_gkZlhjZ# [hevr_/# q_f# ihjh]# \udexq_gby# 42))# \
ijhp_glZo1#Wlh#ihdZaZgh#\#ke_^mxs_f#jZ\_gkl\_=
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Dhebq_kl\h#12))# +4&3,# dhg^_gkZlhjh\/# # dhlhju_#ih^e_`Zl# \udexq_gbx/#fh`gh
hij_^_eblv#k#ihfhsvx#ke_^mxs_]h#jZ\_gkl\Z=
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FRV#ϕ

Ko_fZ#74=#Dhgnb]mjZpby#dhg^_gkZlhjguo#[Zgdh\#^ey#dhfi_gkZpbb#j_Zdlb\ghc#fhsghklb
\#k_lb

GZ# \ur_mdZaZgghc# ko_f_# ijb\_^_g# ijbf_j# dhgnb]mjZpbb# dhg^_gkZlhjguo
[Zgdh\# ^ey# dhfi_gkZpbb# j_Zdlb\ghc#fhsghklb# \# h^ghebg_cghf# bah[jZ`_gbb1
Dhg^_gkZlhjgu_# [Zgdb# g_h[oh^bfh# \dexqZlv# b# \udexqZlv# \# aZ\bkbfhklb# hl
ih]ehs_gby# fhsghklb# bg^mdlb\guf# ihlj_[bl_e_f# lZdbf# h[jZahf/# qlh[u
nZdlhj#fhsghklb#g_#himklbeky#gb`_#^himklbfh]h#agZq_gby1

Fbdjhijhp_kkhjgh_# mkljhckl\h# mijZ\e_gby# b# aZsblu# 5()875SOXV# iha\hey_l
dhgljhebjh\Zlv# ijhbkoh^ysb_# ijhp_kku# k# ihfhsvx# fZdkbfZevgh# 7
dhg^_gkZlhjguo# [Zgdh\1#JZaebqgu_# dhg^_gkZlhjgu_# [Zgdb# gZau\Zxl# [Zgd#&3/
[Zgd#&4#/#[Zgd#&5#b#[Zgd#&61#Hl^_evgu_#dhg^_gkZlhjgu_#[Zgdb#fh`gh#hij_^_eblv
hl^_evgh# beb# hlebqguf# h[jZahf# k# h^ghc# b# lhc#`_# j_Zdlb\ghc#fhsghklvx1#<
kemqZ_#jZaebqguo#agZq_gbc#fhsghklb#[Zgd# ,Q#&3#g_h[oh^bfh#dhgnb]mjbjh\Zlv
k# gZbf_gvr_c# \uoh^ghc# fhsghklvx# dhg^_gkZlhjZ1# <# lZdhf# kemqZ_
j_dhf_g^m_lky# bkihevah\Zlv# agZq_gby# fhsghklb# &3# mdZaZggu_# \# ke_^mxs_c
lZ[ebp_1

&3#2#&3 &4#2#&3 &5#2#&3 &6#2#&3

4 4 4 4

4 4 5 5

4 5 5 5

4 5 7 7

4 5 7 ;
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?keb# \k_# dhg^_gkZlhjgu_# [Zgdb# hij_^_e_gu# h^bgZdh\h/# bo# \dexq_gb_# b
\udexq_gb_# \hafh`gh# kh]eZkgh# ebg_cghc# beb# djm]h\hc# i_j_dexqZxs_c
ijh]jZffu1# Kh]eZkgh# ebg_cghc# i_j_dexqZxs_c# ijh]jZff_# dhg^_gkZlhjgu_
[Zgdb# \dexqZxlky# \# \hkoh^ys_f# ihjy^d_# b# \udexqZxlky# \# gbkoh^ys_f
ihjy^d_# bg^_dkh\1# <# hlebqb_/# ijb# djm]h\hc# i_j_dexqZxs_c# ijh]jZff_
dhg^_gkZlhjgu_# [Zgdb# \dexqZxlky# b# \udexqZxlky# \k_]^Z# \# \hkoh^ys_f
ihjy^d_1

Dhg^_gkZlhjgu_# [Zgdb# \dexqZxlky# b# \udexqZxlky# \# khhl\_lkl\bb# k
\uqbke_gguf#qbkehf#121#beb#12))#1#IjbgbfZ_lky#\gbfZgb_#lhevdh#p_eh_#qbkeh
i_j_^#^_kylbqguf#agZdhf1#GZijbf_j/#ij_^iheh`bf/#qlh#\uqbke_ggh_#agZq_gb_
^ey# \dexq_gby# dhg^_gkZlhjguo# [Zgdh\# jZ\gh# 6/# b# _keb# dhgnb]mjZpby
dhg^_gkZlhjguo# [Zgdh\# mklZgh\e_gZ# gZ# # 4=5=7=;/# dhgljhe_j# kgZqZeZ# iulZ_lky
\dexqblv# ke_^mxsbc# [Zgd# &4# k# 54&3# 1# ?keb# ba# ih\lhjgh]h# ih^l\_j`^_gby
i_j_dexq_gby# ba\_klgh/# qlh# [Zgd# &4# m`_# \dexq_g/# d# ke_^mxs_fm# f_gvr_fm
[Zgdm# &3# [m^_l# ijbf_g_g# 4&3# 1# Gh# _keb# [Zgd# &4# m`_# \dexq_g/# ke_^mxsbc
k\h[h^guc#[Zgd/#gZijbf_j#[Zgd#&5#k#\uoh^ys_c#fhsghklvx#dhg^_gkZlhjZ#7#4&3
/#[m^_l#\u[jZg#b#\dexq_g1

Ihke_# \dexq_gby# [ZgdZ# &5/# nmgdpby# mijZ\e_gby# [m^_l# aZ[ehdbjh\ZgZ# gZ
mklZgh\e_ggh_# \j_fy# aZ^_j`db1# Dhgljhe_j# j_Zdlb\ghc# fhsghklb# hiylv
ijb\h^blky# \# ^_ckl\b_# ih# bkl_q_gbb# \j_f_gb# aZ^_j`db1# LZd# dZd# \uoh^ysZy
fhsghklv#\dexq_ggh]h#dhg^_gkZlhjZ#\#mkeh\byo#g_jZajy`_gghc#k_lb#y\ey_lky
kebrdhf#[hevrhc/#dhgljhe_j#nZdlhjZ#fhsghklb#^he`_g#[m^_l#hij_^_eblv/#qlh
dhg^_gkZlhjguc#[Zgd# k#fhsghklvx#4&3#^he`_g#[ulv# \udexq_g1#?keb# mkeh\by
\udexq_gby/# dhlhju_# hij_^_eyxlky# ba# mklZgh\db# g_cljZevghc# ahgu/
\uiheg_gu/#gZqg_lky#ijhp_kk#\udexq_gby#^ey#&31#<udexq_gb_#dhg^_gkZlhjguo
[Zgdh\#\#ijbgpbi_#ih^h[gh#ba#\dexq_gbx1

#916# L_dmsb_#aZsblgu_#nmgdpbb
AZsblZ# ijb# k\_jolhd_/# k# hij_^_e_gguf# beb# bg\_jkbjh\Zgguf# \j_f_g_f
+,'07,/#gZijZ\e_gghf#beb#g_gZijZ\e_gghf/#^_ckl\m_l#dZd#]eZ\gZy#aZsblZ#^ey
ijhklh]h#nb^_jZ1#HgZ#hldexqZ_l#k\_jolhdb/#ij_\urZxsb_#fZdkbfZevguc# lhd
gZ]jmadb/# k# \j_f_g_f# aZ^_j`db1#Lh/# dZdh_# \j_fy# aZsblu# ijb# k\_jolhd_# [m^_l
bkihevah\Zgh/#aZ\bkbl#hl#f_lh^Z#jZ[hlu#hi_jZlhjZ/#Z# lZd`_#hl# dhgnb]mjZpbb
k_lb1

AZsblZ#ijb#k\_jolhdb#k#g_gZijZ\e_gguf#hij_^_e_gguf#\j_f_g_f#^hklZlhqgZ
^ey# ijhklhc# jZ^bZevghc# k_lb# k# hij_^_e_gguf# gZijZ\e_gb_f# fhsghklb# hl
h^gh]h# bklhqgbdZ# wg_j]bb# d# g_kdhevdbf# ihevah\Zl_eyf1# <j_fy# aZ^_j`db/
mklZgh\e_ggh_#ijb#wlhf/#aZ\bkbl#hl#lh]h/#]^_#mklZgh\e_gh#aZsblgh_#mkljhckl\h/
b#mdZaZgh#\#lZ[ebp_1#GZb[he__#dhjhldh_#\j_fy#aZ^_j`db#mklZgZ\eb\Z_lky#^ey
aZsblu# ijb# k\_jolhd_/# dhlhjZy# jZkiheh`_gZ# gZb[he__# [ebadh# d# dhg_qghfm
ihevah\Zl_ex1# <j_fy# aZ^_j`db# j_]mebjm_lky# ih# hlghr_gbx# d# gZbf_gvr_fm
lhdm# nZah\h]h# k[hy# beb# gZb[hevr_fm# lhdm# gZ]jmadb1# <# lZ[ebp_# gZkljhcdb
dZ`^hc# ke_^mxs_c# aZsbl_# ijb# k\_jolhd_# [he__# \ukhdh]h# ihjy^dZ
khhl\_lkl\m_l#[he__#^he]h_#\j_fy#aZ^_j`db#b#[he__#\ukhdbc#hldexqZxsbc#lhd1

<#g_dhlhjuo#kljZgZo#\f_klh#\ZjbZglZ#k#hij_^_e_gguf#\j_f_g_f#bkihevam_lky
aZsblZ# ijb# k\_jolhd_# k# bg\_jkbjh\Zgguf# \j_f_g_f# +,'07,1# <# lZdhf# kemqZ_
i_jbh^#aZ^_j`db#h[jZlgh#ijhihjpbhgZe_g#lhdm# l_dms_]h#k[hy>#_keb# lhdb#k[hy
m\_ebqb\Zxlky/# khdjZsZ_lky# \j_fy1# Bf__lky# g_kdhevdh# ]bi_j[hebq_kdbo
oZjZdl_jbklbd#\j_f_gb#+h[jZlgh]h#\j_f_gb,1#>ey#[he__#hilbfZevghc#gZkljhcdb
aZsblu# g_h[oh^bfh# mklZgh\blv# h^bgZdh\u_# \j_f_ggu_# oZjZdl_jbklbdb# ^ey
\k_o#aZsbl#ijb#k\_jolhd_#ih#p_ehc#k_lb1

Ijb# dhgnb]mjZpbb# dhevp_\hc# beb# yq__qghc# k_lb# [hevr_# g_evay# \u[hjhqgh
jZkij_^_eylv# hij_^_e_ggh_# \j_fy# b# h[jZlgh_# +,'07,1# <# wlhf# kemqZ_/# dZd
fbgbfmf/# g_h[oh^bfh# bkihevah\Zlv# nmgdpbb# k\_jolhdZ# k# gZijZ\e_gguf



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 97#2#46:

hij_^_e_gguf#\j_f_g_f1#Lh]^Z#aZsblgZy#kbkl_fZ#[m^_l#jZ[hlZlv#\u[hjhqgh1
<# dhfie_dkguo# yq__qguo# k_lyo# aZsblZ# ijb# k\_jolhd_# ^Z`_# k# gZijZ\e_gguf
hij_^_e_gguf# \j_f_g_f# m`_# g_^hklZlhqgZ1# <# wlhf# kemqZ_# g_h[oh^bfZ
^bklZgpbhggZy#aZsblZ1

<k_# aZsblgu_# nmgdpbb# ijb# k\_jolhd_# fh`gh# lZd`_# ijbf_gylv# dZd# aZiZkgu_
aZsblgu_# nmgdpbb# \# ljZgknhjfZlhj_# b# g_kmsbo# nb^_jZo# beb# dZ[_evguo
nb^_jZo1# LZdh_# ijbf_g_gb_# gZau\Zxl# lZd`_# hij_^_e_gguf# \j_f_g_f# ijb
Z\Zjbcghf#k\_jolhd_#k#ghkbl_e_f#beb#dZ[_evgufb#nb^_jZfb1

<# fhlhjguo# nb^_jZo# nmgdpbb# hij_^_e_ggh]h# \j_f_gb# \dexq_gu# \# dZq_kl\_
ihklhygguo#dhfihg_glh\#aZsblu#fhlhjZ1

<ur_hibkZggu_#imgdlu#hlghkylky#d#aZsblguo#nmgdpbyf#ijb#k\_jolhd_#hl#nZau
d# nZa_/# Z# lZd`_# hl# nZau# d# gZjmr_gbx# aZa_fe_gby1# <# ihke_^g_f# kemqZ_
ZgZeh]h\u_#baf_jy_fu_#\_ebqbgu#fh`gh#\uqbkeblv#ba#kmffu#ebg_cguo#lhdh\
beb#bo#fh`gh#ihemqblv# dZd#baf_j_ggu_#\_ebqbgu#gZ#k_^vfhf#baf_jbl_evghf
\\h^_#h[hjm^h\Zgby#5()875SOXV1

Nmgdpbhgbjh\Zgb_#b#mklZgh\dZ#aZsblguc#nmgdpbc#ijb#gZjmr_gbb#aZa_fe_gby/
hkh[_ggh# ijb# gZijZ\e_gghc# aZsbl_/# aZ\bkyl# hl# lh]h/# dZd# hkms_kl\ey_lky
aZa_fe_gb_# kbkl_fu# \# k_lb1# Ijb# ijbf_g_gbb# g_cljZevghc# lhqdb# k# gbadbf
khijhlb\e_gb_f# lhdb# gZjmr_gbc# aZa_fe_gby# ^hklb]Zxl# agZq_gbc# lhdh\# ijb
fmevlbnZah\hf# gZjmr_gbb1# Ihwlhfm# bkihevamxl# l_jfbg# ©lhd# gme_\hc
ihke_^h\Zl_evghklbª1# ?keb# g_cljZevgZy# lhqdZ# k_lb# h[eZ^Z_l# \ukhdbf
khijhlb\e_gb_f# aZa_fe_gby/# agZq_gb_# lhdZ# ijb# gZjmr_gbb# aZa_fe_gby#[m^_l
hq_gv#gbadbf/#b#_]h#gZau\Zxl#lhdhf#gZjmr_ggh]h#aZa_fe_gby1

<#aZ\bkbfhklb#hl#lh]h/#aZa_fe_gZ#eb#g_cljZevgZy#lhqdZ#ijyfh#q_j_a#j_abklhj
beb# dZlmrdm# beb#nmgdpbhgbjh\ZeZ# [_a# aZa_fe_gby/# khhl\_lkl\_ggh#f_gy_lky
nZaguc# m]he# f_`^m# hklZlhqguf# lhdhf# b# gZijy`_gb_f# gme_\hc
ihke_^h\Zl_evghklb1# Wlh# g_h[oh^bfh# mqblu\Zlv# ijb# gZijZ\e_gghc# nmgdpbb
^ey#ehdZebaZpbb#gZjmr_gbc#aZa_fe_gby1

#91614# ;ehdbjh\dZ#\oh^ys_]h#ihlhdZ
Ke_^mxsbf# aZsblguf# nmgdpbyf# lhdZ# fh`_l# hdZau\Zlv# khijhlb\e_gb_
[ehdbjh\Zgb_#\oh^ys_]h#ihlhdZ#ijb#hldexq_gbb1#>ey#wlh]h#g_l#g_h[oh^bfhklb
\#^hihegbl_evghc#ko_fZlbd_#\#nmgdpbhgZevghc1

�# AZsblZ#ijb#k\_jolhd_#k#hij_^_e_gguf#\j_f_g_f2f]gh\_gguc#k\_jolhd

�# AZsblZ#ijb#k\_jolhd_#k#hij_^_e_gguf#\j_f_g_f2#k\_jolhd#agZqbl_evguc

�# AZsblZ# ijb# k\_jolhd_# k# hij_^_e_gguf# \j_f_g_f2k\_jolhd
g_agZqbl_evguc

�# AZsblZ#ijb#gZijZ\e_gghf#k\_jolhd_#k#hij_^_e_gguf#\j_f_g_f2k\_jolhd
agZqbl_evguc

�# AZsblZ#ijb#gZijZ\e_gghf#k\_jolhd_#k#hij_^_e_gguf#\j_f_g_f2k\_jolhd
g_agZqbl_evguc

?keb# [ehdbjh\Zgb_# \oh^ys_]h# ihlhdZ# hdZau\Z_l# khijhlb\e_gb_# ^jm]bf
aZsblguf#nmgdpbyf/#\#)83/$#g_h[oh^bfh#gZkljhblv#bo#[ehdbjh\dm1

Ijbf_qZgb_ >ey# lh]h/# qlh[u# nmgdpbb# [ehdbjh\Zgby# \oh^ys_]h# ihlhdZ# nmgdpbhgbjh\Zeb
gZ^e_`Zsbf#h[jZahf/#\#h[hjm^h\Zgb_#^he`gu#[ulv#\dexq_gu#nmgdpbb#aZsblu
ijb#k\_jolhd_#k#hij_^_e_gguf#\j_f_g_f1
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;ehdbjh\Zgby# lhdZ# \oh^ys_]h# ihlhdZ# fh`gh# Zdlb\bjh\Zlv# gZ# hkgh\_# hp_gdb
\j_f_ggh]h# hlj_adZ# baf_jy_fh]h# lhdZ# +agZq_gb_# \# UPV,1# >ey# ij_^klZ\e_gby
ijhp_kkZ#\dexq_gby#baf_j_gguc#lhd#^he`_g#ij_\hkoh^blv#aZ^Zggh_#agZq_gb_
0Â,!#^h#93#fk_d#b#ihke_#433#fk_d#kimklblvky#gb`_#q_f#0Â3198Â,!1#;ehdbjh\Zgb_
\gmlj_gg_]h#ihlhdZ#hklZ_lky#Zdlb\guf#gZ#\k_#\j_fy#ijb#gZkljhcd_#iZjZf_ljh\
+W(6%,1#Ijb#wlhf# ,!#ij_^klZ\ey_l#kh[hc#gZqZevgh_#agZq_gb_# aZsblghc#nmgdpbb
ijb# g_agZqbl_evghf# k\_jolhd_1#?keb# wlZ#nmgdpby# g_# aZ^ZgZ# \# dhgnb]mjZpbb/
bkihevam_lky#klZg^Zjlgh_#3138Â,11

;ehdbjh\Zgb_# \oh^ys_]h# ihlhdZ# \klmiZ_l# \# ^_ckl\b_# _keb# baf_j_gguc# lhd
ij_\urZ_l# ebfbl#1Â,!!# aZ#f_g__# q_f# 53#fk_d# ihke_# ijhp_^mju# klZjlZ1#?keb
wlhl# ebfbl# ij_\urZ_lky# ohly# [u# gZ# ijhly`_gbb# 93# fk_d# ihke_# klZjlZ/
[ehdbjh\Zgb_# \oh^ys_]h# ihlhdZ# g_f_^e_ggh# \udexqZ_lky1# <# wlhf# kemqZ_
aZsblgZy# nmgdpby# ijb# \hegh\hf# dhjhldhf# aZfudZgbb# [m^_l# aZ^_j`ZgZ# gZ
mklZgh\e_gguc#i_jbh^#W!!#1

GZ#ke_^mxsbo#^\mo#ko_fZo#g_l#jZaf_jh\/#hgb#ijb\_^_gu#lhevdh#^ey#emqr_]h
ihgbfZgby# ijb\_^_gguo# \ur_# h[tykg_gbc# h# nmgdpbyo# [ehdbjh\Zgby
\oh^ys_]h# ihlhdZ1# I_j_f_ggu_# 0# b# 1# Z# lZd`_# \j_fy# W(6%# +time ,
mklZgZ\eb\Z_lky#\#dhgnb]mjZpbhgghf#ijh]jZffghf#h[_ki_q_gbb1

I_j\Zy#ko_fZ#hibku\Z_l#h[gZjm`_gguc#ijhp_kk#\dexq_gby1#>ey#wlh]h#^he`gu
[ulv# kh[ex^_gu# ljb# mkeh\by1# Ihwlhfm# [ehdbjh\Zgb_# \oh^ys_]h# ihlhdZ# g_
iha\hey_l/#qlh[u#aZsblgu_#nmgdpbb#[ueb#hldexq_gu#gZ#ijhly`_gbb#\j_f_gb
W(6%1

�# I_j\h_#mkeh\b_=#lhd#ij_\urZ_l#0Â,!#ij_^_e#\#l_q_gb_#93#fk_d1

�# <lhjh_# mkeh\b_=# Lhd# kgb`Z_lky# ^h# 3198Â0Â,!# ij_^_eZ# \# l_q_gb_
ihke_^mxsbo#433#fk_d1

�# Lj_lv_# mkeh\b_=# Lhd# hklZ_lky# gb`_# 1Â,!!# ij_^_eZ# \# l_q_gb_# i_jbh^Z
W(6%1

Ko_fZ# 75=# OZjZdl_jbklbdb# l_dms_]h# \j_f_gb# \uy\e_ggh]h# ijhp_kkZ# \dexq_gby# ijb
bkihevah\Zgbb#[ehdbjh\Zgby#\oh^ys_]h#ihlhdZ
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GZ# ke_^mxs_c# ko_f_# ihdZaZgh# \uy\e_gb_# gZjmr_gby1# Ljb# mkeh\by/
g_h[oh^bfu_# ^ey# \uy\e_gby# ijhp_kkZ# \dexq_gby/# g_# kh[ex^_gu1
;ehdbjh\Zgb_#\oh^ys_]h#ihlhdZ#g_#iha\hey_l#hibkZgguf#aZsblguf#nmgdpbyf
hldexqblvky#lhevdh#gZ#ijhly`_gbb#493#fk_d1

�# I_j\h_#mkeh\b_=#Lhd#ij_\urZ_l#0Â,!#ebfbl#\#l_q_gb_#93#fk_d1

�# <lhjh_# mkeh\b_=#Lhd#G?#kgb`Z_lky#f_gvr_# 3198Â0Â,!#ij_^_eZ#\# lhq_gb_
ihke_^mxsbo#433#fk_d1#<#aZ\bkbfhklb#hl# dhebq_kl\Z#lhdZ/#Zdlb\bjm_lky
eb[h# aZsblgZy# nmgdpby# ^ey# agZqbl_evgh]h# k\_jolhdZ# beb# ^ey
g_agZqbl_evgh]h#k\_jolhdZ# ,!1#Ihke_#hgZ#hldexqZ_lky#ih#bkl_q_gbb# 493
fk_d#iexk#i_jbh^#j_ljZgkeypbb#mklZgh\e_gguc#\#aZsblghc1

�# Lj_lv_#mkeh\b_=#Lhd#hklZ_lky#gb`_#ebfblZ#1Â,!!#gZ#ijhly`_gbb#i_jbh^Z
W(6%1

GZ#ko_f_#ihdZaZgu#ijbgpbibZevgh#\hafh`gu_#imlb#lhdZ/#dhlhjhfm#Z^j_kh\ZgZ
h^gZ#ba#^\mo#aZsblguo#nmgdpbc#lhdZ1

Ko_fZ#76=#OZjZdl_jbklbdb#l_dms_]h#\j_f_gb#\uy\e_gby#gZjmr_gby#ijb#bkihevah\Zgbb
[ehdbjh\Zgby#\oh^ys_]h#ihlhdZ

GZ#ihke_^g_c#ko_f_#bah[jZ`_gh#\uy\e_ggh_#gZjmr_gb_#+ba[ulhqgZy#gZ]jmadZ,1
Ljb#mkeh\by/#g_h[oh^bfu_#^ey#\uy\e_gby#ijhp_kkZ#\dexq_gby/#g_#kh[ex^_gu1
;ehdbjh\Zgb_# \oh^ys_]h# ihlhdZ# g_# iha\hey_l# ^jm]bf# aZsblguf# nmgdpbyf
hldexqblvky#lhevdh#gZ#ijhly`_gbb#93#fk_d1

�# I_j\h_# mkeh\b_=# Lhd# G?# ij_\urZ_l# ebfbl# 0Â,!# \# l_q_gb_# 93# fk_d1# <
aZ\bkbfhklb# hl# \_ebqbgu# lhdZ# Zdlb\bjm_lky# aZsblgZy# nmgdpby# ^ey
agZqbl_evgh]h#k\_jolhdZ#beb#g_agZqbl_evgh]h#k\_jolhdZ# ,!#\#l_q_gb_# 93
fk_d#iexk#i_jbh^#j_ljZgkeypbb# b#fbgbfZevguc# mklZgh\e_gguc# i_jbh^
aZ^_j`db1



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 9:#2#46:

�# <lhjh_# mkeh\b_=# AgZq_gb_# lhdZ# g_# himkdZ_lky# gb`_# ebfblZ# 3198Â0Â,!# \
l_q_gb_# ihke_^mxsbo# 433# fk_d1# Wlh# mkeh\b_# g_# hp_gb\Z_lky
[ehdbjh\Zgb_f# \oh^ys_]h# ihlhdZ/# lZd# dZd# aZsblgZy# nmgdpby# lhdZ# m`_
Zdlb\bjh\ZgZ#b/#_keb#g_h[oh^bfh/#hldexq_gZ1

�# Lj_lv_#mkeh\b_=#Lhd#hklZ_lky#gb`_#ebfblZ#1Â,!!#gZ#ijhly`_gbb#i_jbh^Z
W(6%1

GZ#ko_f_#ihdZaZgu#ijbgpbibZevgh#\hafh`gu_#imlb#lhdZ/#dhlhjhfm#Z^j_kh\ZgZ
h^gZ#ba#aZsblguo#nmgdpbc#lhdZ1

Ko_fZ# 77=# OZjZdl_jbklbdZ# l_dms_]h# \j_f_gb# \uy\e_gghc# ba[ulhqghc# gZ]jmadb# ijb
bkihevah\Zgbb#[ehdbjh\Zgby#\oh^ys_]h#ihlhd

#91615# AZsblZ#ijb#gZijZ\e_gghf#k\_jolhd_
GZ#fbdjhijhp_kkhjghf#mkljhckl\_#5()875SOXV#_klv#^\_#gZijZ\e_ggu_#nmgdpbb
k#hij_^_e_gguf#\j_f_g_f/# dZ`^mx#ba#gbo#fh`gh#Zdlb\bjh\Zlv#b#gZkljZb\Zlv
iZjZf_lju#hl^_evgh=

�# K\_jolhd#gZijZ\e_gguc#g_agZqbl_evguc#b

�# K\_jolhd#gZijZ\e_gguc#agZqbl_evguc1

Nmgdpby# aZsblu# ijb# gZjmr_gbb# gZijZ\e_ggh]h# nZagh]h# lhdZ# hp_gb\Z_l
agZq_gb_# baf_j_ggh]h# lhdZ1# ?keb# hg# ij_\urZ_l# mklZgh\e_ggh_# agZq_gb_/
Zdlb\bjm_lky# aZsblgZy# nmgdpby1# Ih# bkl_q_gbb# mklZgh\e_ggh]h# jZ[hq_]h
\j_f_gb#aZsblgZy#nmgdpby#[m^_l#hklZgh\e_gZ1

>ey# hij_^_e_gby# gZijZ\e_gby# gZjmr_gby# h[hjm^h\Zgb_# 5()875SOXV# ^he`gh
[ulv# kh_^bg_gh# kh# \k_fb# nZaZfb# gZijy`_gby1# AZsblgZy# nmgdpby# h[eZ^Z_l
iZfylvx#gZijy`_gby#^ey#h[_ki_q_gby#gZijZ\e_ggh]h#j_r_gby/#dhlhjh_#^he`gh
[ulv# ijbgylh# ^Z`_# _keb# gZjmr_gb_# \hagbdg_l# \# g_ihkj_^kl\_gghc# [ebahklb
ljZgknhjfZlhjZ#2#^ZlqbdZ#gZijy`_gby1
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<uy\e_gb_# gZijZ\e_gby# hkms_kl\ey_lky# a\mdh\ufb# nZaZfb1# GZijZ\e_gguc
kb]gZe# fh`_l# [ulv# ihkeZg# d# ijhlb\hiheh`ghc# klZgpbb1# Kh^_j`Zgb_
gZijZ\e_ggh]h# kb]gZeZ# k#ijhlb\hiheh`ghc# klZgpbb#fh`_l#[ulv# bkihevah\Zgh
^ey#\udexq_gby#kh[kl\_gguc#gZijZ\e_gguo#aZsblguo#nmgdpbc1#Wlh#iha\hey_l
mklZgh\blv# gZijZ\e_ggmx# kjZ\gbl_evgmx# aZsblm# _keb#f_`^m# klZgpbyfb# _klv
kb]gZevgZy#k\yav1

GZ# ke_^mxs_c# ko_f_# ihdZaZgu# gZijZ\e_gby# \i_j_^# b# gZaZ^# \# kemqZ_
lj_onZagh]h# gZjmr_gby1# ;eZ]h^Zjy# bkihevah\Zgbx# a\mdh\uo# nZa# \# kemqZ_
g_kbff_ljbqgh]h# k[hy# ahgZ# gZijZ\e_ggh]h# j_r_gby# fh`_l# f_gylvky# \
aZ\bkbfhklb#hl#kbkl_fguo#iZjZf_ljh\1
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;

< i_j_^

G ZaZ^

Ko_fZ# 78=# Ko_fZ# khijhlb\e_gby# gZijZ\e_gghc# ahgu# gZijZ\e_gghc# aZsblu# ijb
k\_jolhd_#\#kemqZ_#lj_onZaguo#gZjmr_gbc

Fh`gh# Zdlb\bjh\Zlv# h^gh0# ^\mowlZigh_# lj_onZagh_# Z\lhi_j_dexq_gb_+$5,# k
gZijZ\e_gghc#aZsblhc#ijb#\hegh\hf#lhd_#dhjhldh]h#aZfudZgby#,!!GLU1

#91616# AZsblZ#ijb#k\_jolhd_#k#hij_^_e_gguf#\j_f_g_f
GZ# h[hjm^h\Zgbb# 5()875SOXV# _klv# ljb# g_aZ\bkbfu_# aZsblgu_# nmgdpbb# ijb
k\_jolhd_/#dhlhju_#fh`gh#Zdlb\bjh\Zlv#b#gZkljZb\Zlv#hl^_evgh=

�# K\_jolhd/#hij_^_e_ggh_#\j_fy/#g_agZqbl_evguc

�# K\_jolhd/#hij_^_e_ggh_#\j_fy/#g_agZqbl_evguc#b

�# K\_jolhd/#hij_^_e_ggh_#\j_fy/#f]gh\_gguc1

DZ`^mx# ba# gbo# fh`gh# dhgnb]mjbjh\Zlv# gZ# ^\_# beb# ljb# nZau1# Nmgdpbb# k
hij_^_e_gguf# \j_f_g_f# hp_gb\Zxl# \_ebqbgm# UPV# b# gZqZevgZy#nmgdpby# lhdZ
hp_gb\Z_l# 42√50# ibdh\h]h# agZq_gby# baf_j_ggh]h# agZq_gby# lhdZ1# ?keb
mklZgh\e_ggh_# hl\_lgh_# \j_fy# ij_\ur_gh/# kgZqZeZ# ijhbkoh^bl# Zdlb\Zpby1
?keb# hl\_lgh_# \j_fy# ij_\ur_gh# ohly# [u# gZ# mklZgh\hqguc# \j_f_gghc
iZjZf_lj/#hgZ#hldexqZ_lky1#Ijb#wlbo#nmgdpbyo#\u[bjZxlky#nZau1

Ljb# nmgdpbb# k# hij_^_e_gguf# \j_f_g_f# iha\heyxl# ]_g_jbjh\Zlv# ihwlZigu_
oZjZdl_jbklbdb#^ey#h^gh]h#nb^_jZ/#dZd#ihdZaZgh#gZ#ko_f_1
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Ko_fZ#79=#Ko_fZlbq_kdh_#bah[jZ`_gb_#wlZih\#\udexq_gby#k#hij_^_e_gguf#\j_f_g_f

H^gh0#beb#^\mowlZigh_#Z\lhi_j_dexq_gb_#+$5,#fh`gh#Zdlb\bjh\Zlv#nmgdpb_c#\hegh\h]h
,!!#beb#gZqZevgh]h#,!!!#lhdZ#k#nZaguf#gZjmr_gb_f1

>ey# dZ`^hc# ba# lj_o# hl^_evguo# aZsblguo# nmgdpbc# ijb# k\_jolhd_# fh`gh
dhgnb]mjbjh\Zlv#^\Z#\ZjbZglZ#gZkljhcdb1

#91617# Nmgdpby#,'07
5()875SOXV# h[_ki_qb\Z_l# nmgdpbx# ,'07/# \# dhlhjhc# ih# \u[hjm# fh`gh
Zdlb\bjh\Zlv#q_luj_#oZjZdl_jbklbdb#l_dms_]h#\j_f_gb=

�# GhjfZevgZy#bg\_jkby/

�# KbevgZy#bg\_jkby/

�# Ij_^_evgZy#bg\_jkby

�# >ebl_evgZy#bg\_jkby1

Wlm#nmgdpbx# fh`gh# dhgnb]mjbjh\Zlv# gZ# h^gb# beb# ljb#nZau1# <udexqZxsbc
kb]gZe# ^ey# wlhc# nmgdpbb# g_# \u[hjhq_g# ih# hlghr_gbx# d# nZaZf1# Nmgdpby
ijh]jZffbjm_lky#k#^\mfy#\ZjbZglZfb#iZjZf_ljh\1

Nmgdpby# ,'07# hp_gb\Z_l# \_ebqbgm# UPV# baf_j_ggh]h# agZq_gby# lhdZ1# ?keb
nZdlhj#gZjmr_gby#lhdZ#ij_\ur_g#\#4147#jZaZ/#kgZqZeZ#ijhbkoh^bl#Zdlb\Zpby1
?keb# hl\_lgh_# \j_fy# ij_\hkoh^bl# mklZgh\e_ggh_# \j_fy/# nmgdpby# [m^_l
hklZgh\e_gZ1# AZ^_j`dZ# ijb# wlhf# aZ\bkbl# hl# \_ebqbgu# lhdZ# b# hl# \u[jZgguo
oZjZdl_jbklbd# l_dms_]h# \j_f_gb1# NhjfmeZ# ^ey# \j_f_gb# \udexq_gby# \
khhl\_lkl\bb# k# ;jblZgkdbf# klZg^Zjlhf# +%6,# 475# b# klZg^Zjlhf# ,(&# 935880
ke_^mxsZy=

( ) ( ) 44 −
=

−
=

αα
6(% **
NW

,,
�NW

%6475 ,(&9358806

W= <j_fy#^h#\udexq_gby#aZsblghc#nmgdpbb#ijb#ih^^_j`b\Z_fhf#k\_jolhd_
N= IZjZf_lj#djb\hc#+3#=N#=1)+%6#475,#beb#agZq_gb_#\j_f_gb#+,(&#9358806,
α = IhklhyggZy#kh]eZkgh#ijb\_^_gghc#gb`_#lZ[ebp_
� = IhklhyggZy#kh]eZkgh#ijb\_^_gghc#gb`_#lZ[ebp_#+%6#475,
,2,#(%#=NZdlhj#gZjmr_gby#lhdZ
,# #*= J_Zevguc#baf_j_gguc#lhd>#ljZgknhjfbjh\Zgguc#baf_jbl_evguf
ij_h[jZah\Zl_e_f2^Zlqbdhf
,(%# #*6#=# ;Zah\Zy#mklZgh\e_ggZy#\_ebqbgZ#lhdZ=#FbgbfZevguc#lhd/#ijb
dhlhjhf#Zdlb\bjm_lky#aZsblZ>#>#ljZgknhjfbjh\Zgguc#baf_jbl_evguf
ij_h[jZah\Zl_e_f2^Zlqbdhf
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<# # ke_^mxs_c# lZ[ebp_# # ijb\_^_gu# ihklhyggu_#α b# � ^ey# q_luj_o# jZaebqguo
oZjZdl_jbklbd# l_dms_]h# \j_f_gb1# >ey# khojZg_gby# aZ^Zgguo# ]jmii# djb\uo
bkihevam_lky#nhjfmeZ#\#khhl\_lkl\bb#kh#klZg^Zjlhf#%6#475/#b#dhwnnbpb_gl##N
hl#314#^h#4#m\_ebqb\Z_lky#gZ#3141

OZjZdl_jbklbdb αααα#+%6475, �#+%6475, N#+,(&#588,

Kj_^gyy#bg\_jkby 3135 3147 3147

;hevrZy#bg\_jkby 413 4618 4618

Ij_^_evgZy#bg\_jkby 513 ;313 ;313

>ebl_evgZy#bg\_jkby 413 45313 45313
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#91618# AZsblgZy#nmgdpby#aZa_fe_gby
GZ# 5()875SOXV# _klv# ^\_# nmgdpbb# lZcf_jZ# gZjmr_gby# aZa_fe_gby/# dhlhju_
Zdlb\bjmxlky##b#gZkljZb\Zxlky#g_aZ\bkbfh#^jm]#hl#^jm]Z=

�# GZjmr_gb_#aZa_fe_gb_#agZqbl_evgh_

�# GZjmr_gb_#aZa_fe_gby#g_agZqbl_evgh_1

DZ`^Zy# aZsblgZy# nmgdpby# aZa_fe_gby# dhgnb]mjbjm_lky# k# h^ghc# nZahc1# Wlh
iha\hey_l#\uqbkeylv#lhd#gZjmr_gby#aZa_fe_gby#hl#kmffu#lj_o#nZaguo#lhdh\1
Wlh#fh`gh#k^_eZlv#\#k_lyo#k#gbadbf#khijhlb\e_gb_f#g_cljZevgh]h#aZa_fe_gby/
\#dhlhjuo#lhdb#gme_\hc#ihke_^h\Zl_evghklb#ihy\eyxlky#[_a#^jm]bo#mklZgh\hd1

<lhjhc#\ZjbZgl#iha\hey_l#k\yaZlv#baf_j_gb_#lhdZ#ijb#gZjmr_gbb#aZa_fe_gby#k
hl^_evguf# ljZgknhjfZlhjhf# hklZlhqgh]h# lhdZ1# Wlhl# \ZjbZgl# g_h[oh^bfh
bkihevah\Zlv# \# k_lyo# k# \ukhdbf# khijhlb\e_gb_f/# dhfi_gkbjm_fhc# beb
bahebjh\Zgghc#g_cljZevghc#lhqdhc1#Ijb#wlhf#\hagbdZ_l#hq_gv#g_agZqbl_evguc
lhd# gZjmr_gby# aZa_fe_gby1#Ihwlhfm# \# i_j\bqghc# p_ib# g_h[oh^bf# hl^_evguc
ljZgknhjfZlhj# hklZlhqgh]h# lhdZ1# ?]h# fh`gh# hq_gv# e_]dh# mklZgh\blv# k
dZ[_evgufb#nb^_jZfb#\#dZq_kl\_#dhg\_jlbjh\Zggh]h#ljZgknhjfZlhjZ1

Nmgdpby# lZcf_jZ# lhdZ# gZjmr_gby# aZa_fe_gby# hp_gb\Z_l# agZq_gb_# UPV
baf_j_ggh]h#hklZlhqgh]h#lhdZ#beb#\uqbke_ggh]h#g_cljZevgh]h#lhdZ1#DZd#lhevdh
[m^_l# ij_\ur_gh# hl\_lgh_# \j_fy/# Zdlb\bjm_lky# aZsblgZy# nmgdpby1# ?keb
hl\_lgh_# \j_fy# ij_\urZ_lky# gZ# mklZgh\e_ggh_# \j_fy# aZ^_j`db/# aZsblgZy
nmgdpby#[m^_l#hldexq_gZ1

K#aZsblhc#ijb#agZqbl_evghf#gZjmr_gbb#aZa_fe_gby#fh`gh#Zdlb\bjh\Zlv#h^gh0
beb#^\mowlZigh_#Z\lhi_j_dexq_gb_#+$5,1

Fh`gh# dhgnb]mjbjh\Zlv#^\Z#gZ[hjZ#iZjZf_ljh\#^ey#h[hbo# wlZih\#gZjmr_gby
aZa_fe_gby1

#91619# GZijZ\e_ggZy#aZsblZ#aZa_fe_gby
GZ# 5()875SOXV# _klv# ^\_# nmgdpbb# gZijZ\e_gghc# aZsblu# ijb# gZjmr_gbb
aZa_fe_gby#/#dZ`^mx#ba#gbo#fh`gh#Zdlb\bjh\Zlv#b#gZkljZb\Zlv#hl^_evgh=

�# GZjmr_gb_#aZa_fe_gby/#gZijZ\e_ggh_/#g_agZqbl_evgh_

�# GZjmr_gb_#aZa_fe_gby/#gZijZ\e_ggh_/#agZqbl_evgh_1

DZ`^Zy# aZsblgZy# nmgdpby# aZa_fe_gby# dhgnb]mjbjm_lky# k# h^ghc# nZahc1# Wlh
iha\hey_l#\uqbkeylv#lhd#gZjmr_gby#aZa_fe_gby#hl#kmffu#lj_o#nZaguo#lhdh\1
Wlh#fh`gh#k^_eZlv#\#k_lyo#k#gbadbf#khijhlb\e_gb_f#g_cljZevgh]h#aZa_fe_gby/
\#dhlhjuo#lhdb#gme_\hc#ihke_^h\Zl_evghklb#ihy\eyxlky#[_a#^jm]bo#mklZgh\hd1

<lhjhc#\ZjbZgl#iha\hey_l#k\yaZlv#baf_j_gb_#lhdZ#ijb#gZjmr_gbb#aZa_fe_gby#k
hl^_evguf# ljZgknhjfZlhjhf# hklZlhqgh]h# lhdZ1# Wlhl# \ZjbZgl# g_h[oh^bfh
bkihevah\Zlv# \# k_lyo# k# \ukhdbf# khijhlb\e_gb_f/# dhfi_gkbjm_fhc# beb
bahebjh\Zgghc#g_cljZevghc#lhqdhc1#Ijb#wlhf#\hagbdZ_l#hq_gv#g_agZqbl_evguc
lhd# gZjmr_gby# aZa_fe_gby1#Ihwlhfm# \# i_j\bqghc# p_ib# g_h[oh^bf# hl^_evguc
ljZgknhjfZlhj# hklZlhqgh]h# lhdZ1# ?]h# fh`gh# hq_gv# e_]dh# mklZgh\blv# k
dZ[_evgufb#nb^_jZfb#\#dZq_kl\_#dhg\_jlbjh\Zggh]h#ljZgknhjfZlhjZ1

<_ebqbgu#lhdZ#b#gZijy`_gby#^he`gu#[ulv#k\yaZgu#k#nmgdpb_c#^ey#\uy\e_gby
gZijZ\e_gby1# G_h[oh^bfh_# gZijy`_gb_# gme_\hc# ihke_^h\Zl_evghklb
\uqbkey_lky#hl#lj_o#nZa#gZijy`_gby1
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Nmgdpbb#gZijZ\e_gghc#aZsblu#ijb#gZjmr_gbb#aZa_fe_gby#hp_gb\Zxl#agZq_gby
g_cljZevgh]h# lhdZ# b# g_cljZevgh]h# gZijy`_gby1# Fh`gh# bkihevah\Zlv
\uqbke_ggu_# beb# baf_j_ggu_# agZq_gby1# <# kemqZ_# gZijZ\e_gghc# aZsblu# ijb
gZjmr_gbb# aZa_fe_gby# g_h[oh^bfh# dhgnb]mjbjh\Zlv# b# kh_^bgylv# \k_# ljb
agZq_gby# gZijy`_gby/# lZd# dZd# 5()875SOXV# bkihevam_l# kmffm# agZq_gbc
gZijy`_gby#lj_o#nZa1

>ey# hij_^_e_gby# gZijZ\e_gby# \# k_lyo# k# ihklhygguf/# gbadbf# beb# \ukhdbf
khijhlb\e_gb_f# b# k# dhfi_gkbjh\Zgghc# g_cljZevghc# lhqdhc# \uqbkey_lky# b
hp_gb\Z_lky# ijhihjpby# wnn_dlb\ghc# fhsghklb# g_cljZevghc# kbkl_fu1
Ijhihjpby#j_Zdlb\ghc#fhsghklb#g_cljZevghc#kbkl_fu#bkihevam_lky#\#k_lyo#k
bahebjh\Zgghc# g_cljZevghc# lhqdhc1# FbgbfZevguc# g_cljZevguc# lhd# b
g_cljZevgh_#gZijy`_gb_#g_h[oh^bfu#^ey#\uqbke_gby#agZq_gby#wnn_dlb\gh]h
b#g_cljZevgh]h#gZijy`_gby#kbkl_fu#k#gme_\hc#ihke_^h\Zl_evghklvx1#AgZq_gb_
fbgbfZevgh]h#g_cljZevgh]h#lhdZ#khhl\_lkl\m_l#mklZgh\e_gghfm#agZq_gbx#lhdZ
gZjmr_gby# aZa_fe_gby/# Z# agZq_gb_# fbgbfZevgh]h# g_cljZevgh]h# gZijy`_gby
jZ\gh#43(#g_cljZeb#d#agZq_gbx#gZijy`_gby#aZa_fe_gby1

?keb# mklZgh\e_ggh_# hl\_lgh_# \j_fy# lhdZ# ijb# gZjmr_gbb# aZa_fe_gby
ij_\ur_gh# b# mklZgh\e_gh# fbgbfZevgh_# agZq_gb_# gZijy`_gby/# g_h[oh^bfh_
^ey# hij_^_e_gby# gZijZ\e_gby/# [m^_l# Zdlb\bjh\ZgZ# aZsblgZy# nmgdpby1# ?keb
hgZ# hklZ_lky# Zdlb\bjh\Zgghc# gZ# mklZgh\e_ggh_# \j_fy# aZ^_j`db/# aZsblgZy
nmgdpby#[m^_l#hldexq_gZ1

>ey#h[_bo#aZsblguo#nmgdpbc#fh`gh#dhgnb]mjbjh\Zlv#^\Z#gZ[hjZ#iZjZf_ljh\1

#9161914# Kbkl_fZ#k#bahebjh\Zgghc#g_cljZevghc#lhqdhc

<ukhdh\hevlgZy# kbkl_fZ# k# bahebjh\Zgghc# g_cljZevx# ijh^he`Z_l
nmgdpbhgbjh\Zlv# ^Z`_# _keb# ijhbkoh^bl# gZjmr_gb_# aZa_fe_gby1# >ey
hij_^_e_gby# gZjmr_gby# aZa_fe_gby# g_h[oh^bfZ# bg^bdZpby# gZijZ\e_gby1
<ukhdh\hevlgZy# kbkl_fZ#fh`_l# ijh^he`Zlv#nmgdpbhgbjh\Zlv1#GZ# ke_^mxs_c
ko_f_# ihdZaZg# lhd# ijb# gZjmr_gbb# aZa_fe_gby# b# hklZlhqgh_# gZijy`_gb_# ijb
gZjmr_gbb#aZa_fe_gby#k#gZijZ\e_gb_f#\i_j_^1

8
1(

,
(

gZjmr_gb_#aZa_fe_gb
gZijZ\e_gb_#\i_j_^

Ko_fZ# 7:=# <_dlhjgZy# ^bZ]jZffZ# gZijZ\e_gghc# aZsblu# ijb# gZjmr_gbb# aZa_fe_gby
+bahebjh\Zggu_#k_lb#VLQ#ϕ,

DZd# ihdZaZgh# gZ# ke_^mxs_c# ko_f_/# ijb# gZkljhcd_# aZsblgZy# nmgdpby
aZa_fe_gby# ^he`gZ# [ulv# %bahebjh\Zgghc%# beb# VLQ# ϕ1# >ey# hij_^_e_gby
gZijZ\e_gby#g_h[oh^bfh#ijbf_gylv#\j_fy#aZ^_j`db#ijb[ebabl_evgh#hl#833#^h
4333#fk_d1#GZijZ\e_gb_#^_ckl\by#[m^_l#hij_^_e_gh#_keb#\#gZijZ\e_gbb#ebgbb
h[gZjm`_gh#gZjmr_gb_#aZa_fe_gby1#?keb#bg^bdZpby#g_h[oh^bfZ#hlghkbl_evgh
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^jm]h]h# gZijZ\e_gby/# g_h[oh^bfh# k_jbcgh# kh_^bgblv# \\h^# %2# gZ
nmgdpbhgZevghc# ko_f_# k# \g_rgbf# \j_f_g_f# aZ^_j`db# +aZ^_j`dZ# ih
\hkoh^ys_c,/#bkihevamxlky#l_#`_#iZjZf_lju1

Ko_fZ#7;=#GZkljhcdZ#kbkl_fu#k#bahebjh\Zgghc#g_cljZevx

Ijbf_qZgb_ >ey# ijh\_jdb# gZijZ\e_gby# ^_ckl\by# j_dhf_g^m_lky# hij_^_eblv# \_ebqbgm
h^ghnZagh]h#lhdZ#b#\_ebqbgm#bg^mdlb\gh]h#\_^ms_]h#h^ghnZagh]h#gZijy`_gby1
<# lZdhf# kemqZ_# kqblZ_lky/# qlh# l_jfbgZe# ljZgknhjfZlhjZ# lhdZ# .# beb# 34
mdZau\Z_l# ih# gZijZ\e_gbx# d#rbg_# b# qlh# l_jfbgZe# /# beb#35# ih# gZijZ\e_gbx
ebgbb1

Ijbf_qZgb_ LZd# dZd# lhd#k[hy# 43#:#hl\_l\ey_lky#\#gZijZ\e_gbb# kh_^bg_gby# k#nb^_jhf/# b/
khhl\_lkl\_ggh/# klZg_l# f_gvr_/# ^ey# \uy\e_gby# gZjmr_gby# g_h[oh^bfh
bkihevah\Zlv#ljZgknhjfZlhj#lhdZ#k#hlghkbl_evgh#gbadbf#ghfbgZevguf#lhdhf1
J_dhf_g^m_lky#bkihevah\Zlv#ljZgknhjfZlhj#lhdZ#dZ[_evgh]h#lbiZ1

#9161915# Kbkl_fu#k#aZa_fe_gb_f#dZlmrdhc#I_l_jkhgZ

<ukhdh\hevlgZy# kbkl_fZ# k# dhfi_gkZpb_c# gZjmr_gby# aZa_fe_gby# dZlmrdhc
I_l_jkhgZ# ijh^he`Z_l# nmgdpbhgbjh\Zlv# ^Z`_# _keb# ijhbkoh^bl# gZjmr_gb_
aZa_fe_gby1# >ey# \uy\e_gby# gZjmr_gby# aZa_fe_gby# g_h[oh^bfZ# bg^bdZpby
gZijZ\e_gby1# <ukhdh\hevlgZy# kbkl_fZ# fh`_l# hklZlvky# ^_ckl\mxs_c1# GZ
ke_^mxs_c# ko_f_# # ihdZaZgu# lhd# ijb# gZjmr_gbb# aZa_fe_gby# b# hklZlhqgh_
gZijy`_gb_# \# kemqZ_# gZjmr_gby# aZa_fe_gby# k# gZijZ\e_gb_f# \i_j_^1

8
1(

,
(

GZjmr1aZa_fe_gby#gZij1\i_j_^
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Ko_fZ# 7<=# <_dlhjgu_# ^bZ]jZffu# gZijZ\e_gghc# aZsblu# ijb# gZjmr_gbb# aZa_fe_gby
+bahebjh\Zggu_#k_lb#FRV#ϕ,

LZd#`_/# dZd# b# m# kbkl_f# k# bahebjh\Zggufb# g_cljZeyfb/# bkihevam_lky#nmgdpby
^ey# gZijZ\e_gghc# aZsblu# ijb# gZjmr_gbb# aZa_fe_gby1# DZd# ihdZaZgh# gZ
ke_^mxs_c# beexkljZpbb/# bkihevam_lky# mklZgh\dZ# %aZa_fe_gh%# beb# FRV#ϕ1# ^ey
hij_^_e_gby#gZijZ\e_gby#g_h[oh^bfh#aZ^Zlv#\j_fy#aZ^_j`db#ijbf_jgh#hl#833
^h# 4333# fk_d1# GZijZ\e_gb_# \i_j_^# ihy\ey_lky# _keb# gZjmr_gb_# aZa_fe_gby
h[gZjm`_gh# \# gZijZ\e_gbb# ebgbb1# ?keb# g_h[oh^bfh# ij_^mkfhlj_lv# b# ^jm]h_
gZijZ\e_gb_/#\u\h^#%2#^he`_g#[ulv#kh_^bg_g#k#\g_rgbf#\j_f_g_f#aZ^_j`db
\#)83/$/#bkihevamy#lm#`_#gZkljhcdm/#dZd#mihfygmlh#\ur_1

Ko_fZ# 83=# GZkljhcdZ# kbkl_fu# k# dhfi_gkZpb_c# gZjmr_gby# aZa_fe_gby# dZlmrdhc
I_l_jkhgZ

Ijbf_qZgb_ >ey# ijh\_jdb# gZijZ\e_gby# ^_ckl\by# j_dhf_g^m_lky# hij_^_eblv# \_ebqbgm
h^ghnZagh]h#lhdZ#b#\_ebqbgm#bg^mdlb\gh]h#\_^ms_]h#h^ghnZagh]h#gZijy`_gby1
<# lZdhf# kemqZ_# kqblZ_lky/# qlh# l_jfbgZe# ljZgknhjfZlhjZ# lhdZ# .# beb# 34
mdZau\Z_l# ih# gZijZ\e_gbx# d#rbg_# b# qlh# l_jfbgZe# /# beb#35# ih# gZijZ\e_gbx
ebgbb

Ijbf_qZgb_ LZd# dZd# lhd#k[hy# 43#:#hl\_l\ey_lky#\#gZijZ\e_gbb# kh_^bg_gby# k#nb^_jhf/# b/
khhl\_lkl\_ggh/# klZg_l# f_gvr_/# ^ey# \uy\e_gby# gZjmr_gby# g_h[oh^bfh
bkihevah\Zlv#ljZgknhjfZlhj#lhdZ#k#hlghkbl_evgh#gbadbf#ghfbgZevguf#lhdhf1
J_dhf_g^m_lky#bkihevah\Zlv#ljZgknhjfZlhj#lhdZ#dZ[_evgh]h#lbiZ1
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#9161916# Kbkl_fZ#k#aZa_fe_gb_f#k#gbadbf#khijhlb\e_gb_f

<# kbkl_fZo# k# aZa_fe_gb_f# k# gbadbf# khijhlb\e_gb_f# gZijZ\e_ggZy# aZsblZ
h[uqgh# bkihevam_lky# dZd# aZiZkgZy1# L_f# g_# f_g__/# \# wlhf# kemqZ_# lZd`_
g_h[oh^bfh# hlghkbl_evgh# [ukljh_# \udexq_gb_1# GZkljhcdZ# aZ\bkbl# hl
bkihevah\Zggh]h#lbiZ#aZa_fe_gby1

AZa_fe_gb_#gbadh]h#khijhlb\e_gby#k#ijhlb\h^_ckl\b_f

<# kemqZ_# dh]^Z# ^ey# aZa_fe_gby# k# gbadbf# khijhlb\e_gb_f# bkihevam_lky
ijhlb\h^_ckl\b_/#ijb#gZkljhcd_#g_h[oh^bfh#\u[jZlv# *bahebjh\Zgguc*#beb# VLQ
ϕ1# L_f# g_# f_g__/# ijb# gZkljhcd_# gZijZ\e_gby# g_h[oh^bfh# \u[jZlv
j_\_jkbjh\Zggh_# gZijZ\e_gb_# ^ey# lh]h/# qlh[u# fh`gh# [ueh# \uy\eylv
gZjmr_gby#aZa_fe_gby#\#gZijZ\e_gbb#ebgbb1

Ijbf_qZgb_ >ey# ijh\_jdb# gZijZ\e_gby# ^_ckl\by# j_dhf_g^m_lky# hij_^_eblv# \_ebqbgm
h^ghnZagh]h#lhdZ#b#\_ebqbgm#bg^mdlb\gh]h#\_^ms_]h#h^ghnZagh]h#gZijy`_gby1
<# lZdhf# kemqZ_# kqblZ_lky/# qlh# l_jfbgZe# ljZgknhjfZlhjZ# lhdZ# .# beb# 34
mdZau\Z_l# ih# gZijZ\e_gbx# d#rbg_# b# qlh# l_jfbgZe# /# beb#35# ih# gZijZ\e_gbx
ebgbb

AZa_fe_gb_#gbadh]h#khijhlb\e_gby#k#j_abklhjhf

?keb# ^ey# aZa_fe_gby# k# gbadbf# khijhlb\e_gb_f# bkihevam_lky# j_abklhj/# ijb
gZkljhcd_#gm`gh#\u[jZlv# *aZa_fe_gguc*#beb#FRV#ϕ# 1#Ijb#wlhf#bkihevam_lky#lZ
`_# gZkljhcdZ# gZijZ\e_gby# k# l_f/# qlh[u# fh`gh# [ueh# \uy\eylv# gZjmr_gby
aZa_fe_gby#ih#gZijZ\e_gbx#d#ebgbb1

Ijbf_qZgb_ >ey# ijh\_jdb# gZijZ\e_gby# ^_ckl\by# j_dhf_g^m_lky# hij_^_eblv# \_ebqbgm
h^ghnZagh]h#lhdZ#b#\_ebqbgm#bg^mdlb\gh]h#\_^ms_]h#h^ghnZagh]h#gZijy`_gby1
<# lZdhf# kemqZ_# kqblZ_lky/# qlh# l_jfbgZe# ljZgknhjfZlhjZ# lhdZ# .# beb# 34
mdZau\Z_l# ih# gZijZ\e_gbx# d#rbg_# b# qlh# l_jfbgZe# /# beb#35# ih# gZijZ\e_gbx
ebgbb1

#9161:# Qm\kl\bl_evgZy#aZsblZ#aZa_fe_gby
Hkh[_ggh# \# k_lyo# k# kbevghc# ]Zjfhgbdhc# beb# \# k_lyo/# ih^\_j]Z_fuo
agZqbl_evguf# ihf_oZf# ijb# qZklhl_# 49# 526# =p# hl# `_e_agh^hjh`guo# kbkl_f/
g_h[oh^bfh#bkihevah\Zlv#lZd#gZau\Z_fmx#qm\kl\bl_evgmx#aZsblm1

Hlebqb_# hl# ij_^u^msbo# nmgdpbc# khklhbl# \# lhf/# dZd# h[jZ[Zlu\Zxlky
baf_j_ggu_#\_ebqbgu#b#\#dhgnb]mjZpbb#baf_jbl_evguo#ij_h[jZah\Zl_e_c#beb
^Zlqbdh\1# KgZqZeZ# gZ# hkgh\_# baf_j_gguo# agZq_gbc# \# g_cljZevghc# kbkl_f_
hij_^_ey_lky#[Zah\Zy#]ZjfhgbdZ/#l1_1#gZ#hkgh\_#gZijy`_gby#g_cljZevghc#lhqdb
aZa_fe_gby#b#lhdZ#aZa_fe_gby#k#ihfhsvx#Ze]hjblfZ#')7#+')7# #GLVFUHWH#)RXULHU
WUDQVIRUPDWLRQ,1

GZijy`_gb_# g_cljZevghc# lhqdb# aZa_fe_gby# \uqbkey_lky# dZd# kmffZ# lj_o
gZijy`_gbc# ijh\h^gbd0aZa_fe_gb_1# Ke_^h\Zl_evgh/# kh_^bg_gb_# k
ljZgknhjfZlhjZfb# gme_\h]h# gZijy`_gby# beb# k# hldjulhc# ^_evlZ# h[fhldhc# \
ljZgknhjfZlhj_#gZijy`_gby#g_#gm`gh1#Lhd#aZa_fe_gby#^he`_g#[ulv#ihemq_g#k
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dZ[_ey# ljZgknhjfZlhjZ# lhdZ/# ghfbgZevguc# lhd# dhlhjh]h# ^he`_g# [ulv# dZd
fh`gh# gb`_1#Baf_j_ggu_# agZq_gby# dZ[_evgh]h# ljZgknhjfZlhjZ# lhdZ# ^he`gu
[ulv# \k_]^Z# gZ# 4:0hf# \\h^_1# <# k_lyo# k# dhfi_gkZpb_c# gZjmr_gby# aZa_fe_gby
ijhihjpby#wnn_dlb\ghc#fhsghklb#g_cljZevghc#kbkl_fu#+ko_fZ#FRV#ϕ,#h[uqgh
\uqbkey_lky#b#hp_gb\Z_lky#^ey#hij_^_e_gby#gZijZ\e_gby1#<#hlebqb_/#\#k_lyo#k
bahebjh\Zgghc# g_cljZevx# g_cljZevghc# kbkl_fu# g_h[oh^bfh# bkihevah\Zlv
ijhihjpbx#g_cljZevghc#fhsghklb#+ko_fZ#VLQ#ϕ,1

?keb# hl\_lgh_# \j_fy# lhdZ# aZa_fe_gby# b# mklZgh\e_ggh_# agZq_gb_# gZijy`_gby
g_cljZevgh]h# aZa_fe_gby# ij_\ur_gu/# klZjlm_l# aZsblgZy# kbkl_fZ1# MklZgh\dZ
gZijy`_gby# g_cljZevgh]h# gZijy`_gby# hkgh\ZgZ# gZ# g_cljZevghf# gZijy`_gbb/
dhlhjh_# \uqbkey_lky# dZd# kmffZ# nZaguo# gZijy`_gbc1# Ijb# gZebqbb# klZjlZ# b
j_r_gby# h# gZijZ\e_gbb# \i_j_^# aZsblgZy# nmgdpby# ih# bkl_q_gbb# \j_f_gb
aZ^_j`db/# dhlhjh_# fh`gh# j_]mebjh\Zlv/# \u^Z_l# kb]gZe# \udexq_gby1# ?keb
ijbgylh# j_r_gb_# h# gZijZ\e_gbb# gZaZ^/# \u^Z_lky# kb]gZe# %%2%# +[ehdbjmxsbc
\u\h^,1

Ijbf_qZgb_ Bg^bdZpby# gZjmr_gby# aZa_fe_gby# \# aZ^g_f# gZijZ\e_gbb# g_f_^e_ggh
ihkueZ_lky#gZ#\u\h^#%21#<#wlhf#kemqZ_#aZsblgZy#nmgdpby#g_#`^_l#bkl_q_gby
\j_f_gb#aZ^_j`db1#Kb]gZe#%2#fh`_l#[ulv#ijb#g_h[oh^bfhklb#bkihevah\Zlvky
^ey#kjZ\g_gby#kb]gZeh\1

>ey# h[_ki_q_gby# g_h[oh^bfhc# qm\kl\bl_evghklb# b# jZaebqbl_evghc
kihkh[ghklb# ^ey# \uy\e_gby# gZjmr_gby# aZa_fe_gby# gZ# h[hjm^h\Zgbb
5()875SOXV# hl\_lgu_# oZjZdl_jbklbdb# \hafh`gh# ^hihegbl_evgh# j_]mebjh\Zlv1
GZ#ke_^mxs_c#ko_f_#bah[jZ`_gZ#nhjfZ#hl\_lguo#oZjZdl_jbklbd1

8
1(

gZijZ\e_gb_
\i_j_^

δ
α

,
(
!

GZijZ\e_gb_
gZaZ^

Ko_fZ# 84=#OZjZdl_jbklbdZ#gZijZ\e_ggh]h# qm\kl\bl_evgh]h#gZjmr_gby# aZa_fe_gby#^ey
k_l_c#k#dhfi_gkZpb_c#gZjmr_gby#aZa_fe_gby#+ko_fZ#kRV#ϕ,1

IZjZf_lj# δ# ij_^eZ]Z_l# \hafh`ghklv# jZaebqghc# mklZgh\db# m]eZ# f_`^m
baf_j_ggufb# agZq_gbyfb# ijhihjpbhgZevgufb# lhdm# b# gZijy`_gby# ±4;3�# ^h
4;3�1#Wlh#iha\hey_l#\hafh`ghklv#dhfi_gkbjh\Zlv#\hafh`gu_#nZah\u_#hrb[db
baf_j_gguo# agZq_gbc/# ij_^klZ\e_gguo# \# k_lb1# GZijbf_j/# _keb# fh`gh
ij_^iheh`blv/# qlh# nZah\u_# hrb[db# fh]ml# [ulv# ijhb]ghjbjh\Zgu/# \# k_lb# k
dhfi_gkZpb_c# gZjmr_gbc# aZa_fe_gby# +p_iv# FRV,# m]he# δ# ^he`_g# [ulv# jZ\_g
4;3�1#<#hlebqb_#hl#wlh]h/#\#k_lyo#k#bahebjh\Zgghc#g_cljZevghc#lhqdhc#+p_iv#VLQ
M,# mklZgZ\eb\Z_lky# m]he# <3�# +bg^mdlb\guc,1# ?keb#nZah\Zy# hrb[dZ# g_# ^he`gZ
b]ghjbjh\Zlvky/#g_h[oh^bfh#bkijZ\blv#gZkljhcdm1



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH ::#2#46:

>jm]hc# iZjZf_lj# α# bkihevam_lky# ^ey# memqr_gby# jZkihagZ\Zgby# gZijZ\e_gby1
Wlhl#m]he#fh`_l#ih^Z\blv#\hafh`guc#eh`guc#hl\_l#h#gZijZ\e_gbb1#Wlh#agZqbl/
qlh# ^he`gu# hl\_qZlv# lhevdh# gZijZ\e_ggu_# aZsblgu_# nmgdpbb# aZa_fe_gby/
dhlhju_#gZoh^ylky#\#g_ihkj_^kl\_gghc#[ebahklb#d#f_klm#gZjmr_gby1

MklZgh\e_ggh_# agZq_gb_# ,(# !# ^Z_l# iZjZee_evgh_# kf_s_gb_# hl# hkb# hl\_lguo
oZjZdl_jbklbd1#GZ# \ur_mdZaZgghc# ko_f_# hl\_lgu_# oZjZdl_jbklbdb# ^ey# k_lb# k
dhfi_gkZpb_c# gZjmr_gby# aZa_fe_gby# +p_iv# FRV,# δ# ihdZaZgh# jZ\guf# 4;3�1
Kf_s_gb_# ]hjbahglZevghc# hkb# mklZgZ\eb\Z_lky# hl\_lguf# \j_f_g_f# ,(1
Hl\_lgZy# oZjZdl_jbklbdZ# gZijZ\e_gby# \i_j_^# beb# gZaZ^# ^he`gZ# [ulv
k[ZeZgkbjh\ZgZ1# Ijb# gZkljhcd_# k_lb# k# bahebjh\Zgghc# g_cljZevghc# lhqdhc
+p_iv# VLQ# M,/# hl\_lgu_# oZjZdl_jbklbdb# ^he`gu# [ulv# kf_s_gu# iZjZee_evgh
\_jlbdZevghc#hkb1

Ko_fZ# 85# GZkljhcdZ# kbkl_fu# k# dhfi_gkZpb_c# gZjmr_gby# aZa_fe_gby# dZlmrdhc
I_l_jkhgZ

Ijbf_j# gZkljhcdb# qm\kl\bl_evghc# gZijZ\e_gghc# aZsblu# aZa_fe_gby# ihdZaZg
gZ#beexkljZpbb#\ur_1#M]he#gZijZ\e_gby/#gZau\Z_fuc#©m]he#^_evlZª/#dhlhjuc
hij_^_ey_l# jZ[hq__# gZijZ\e_gb_/# ^he`_g# [ulv# mklZgh\e_g# gZ# 4;3�1
Hldju\Zxsbc# m]he/# gZau\Z_fuc# ©m]he# ZevnZª/# ^he`_g# [ulv# mklZgh\e_g# gZ
ghev1#Hldju\Zxsbc#m]he#fh`_l#[ulv#m\_ebq_g#lhevdh#ijb#g_h[oh^bfhklb1

#9161;# Nmgdpby#gZjmr_gb_#aZa_fe_gby#,'07
AZ\bkbfZy# aZsblZ# aZa_fe_gby# k# lZcf_jhf# ,'07/# y\ey_lky# nmgdpb_c# kh
\j_f_g_f# aZ^_j`db# b# ]bi_j[hebq_kdbfb# oZjZdl_jbklbdZfb# l_dms_]h# \j_f_gb1
Nmgdpby# gZjmr_gby# aZa_fe_gby# ,'07/# \# dhlhjhc# fh`gh# \u[jZlv# q_luj_
oZjZdl_jbklbdb/#fh`_l#[ulv#Zdlb\bjh\ZgZ#\#5()875=

�# Kj_^gyy#bg\_jkby/

�# ;hevrZy#bg\_jkby/

�# Ij_^_evgZy#bg\_jkby

�# >ebl_evgZy#bg\_jkby1
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>ey#dZ`^h]h#wlZiZ#aZ\bkbfh]h#gZjmr_gby#aZa_fe_gby#fh`gh# dhgnb]mjbjh\Zlv
^\Z#gZ[hjZ#iZjZf_ljh\1

WlZ# nmgdpby# dhgnb]mjbjm_lky# k# h^ghc# nZahc1# Wlh# iha\hey_l# bkihevah\Zlv
\ZjbZgl#\uqbke_gby#lhdZ#gZjmr_gby#aZa_fe_gby#hl#kmffu#lj_o#nZaguo#lhdh\1
Wlh#fh`gh#k^_eZlv#\#k_lyo#k#g_cljZevguf#aZa_fe_gb_f#gbadh]h#khijhlb\e_gby/
\# dhlhjuo# lhdb# gme_\hc# ihke_^h\Zl_evghklb# g_# ihy\eyxlky# k# ^jm]hc
gZkljhcdhc1

<lhjhc# \ZjbZgl# ij_^eZ]Z_l# kh_^bgblv# baf_jbl_evguc# \\h^# lhdZ# gZjmr_gby
aZa_fe_gby# k# hl^_evguf# ljZgknhjfZlhjhf# hklZlhqgh]h# lhdZ1# Wlhl# \ZjbZgl
g_h[oh^bfh# bkihevah\Zlv# \# k_lyo# k# \ukhdbf# khijhlb\e_gb_f/# k
dhfi_gkbjh\Zgghc#beb#bahebjh\Zgghc#g_cljZevghc#lhqdhc1#Ijb#wlhf#\hagbdZ_l
hq_gv#g_agZqbl_evguc# lhd#gZjmr_gby# aZa_fe_gby1#K# wlhc#p_evx# \# i_j\bqghc
p_ib# \dexq_g# hl^_evguc# ljZgknhjfZlhj# hklZlhqgh]h# lhdZ1# ?]h# fh`gh# e_]dh
mklZgh\blv# k# dZ[_evgufb# nb^_jZfb# \# dZq_kl\_# dhg\_jlbjm_fh]h
ljZgknhjfZlhjZ1

?keb# nZdlhj# # ij_\urZ_l# 4147/# kgZqZeZ# ijhbkoh^bl# Zdlb\Zpby# aZsblghc
nmgdpbb1# ?keb# hl\_lgh_# \j_fy# ij_\urZ_l# mklZgh\e_ggh_# \j_fy/# ijhbkoh^bl
hldexq_gb_1#<j_fy#aZ^_j`db#ijb#wlhf#aZ\bkbl#hl#\_ebqbgu#lhdZ#b#\u[jZgghc
oZjZdl_jbklbdb# l_dms_]h#\j_f_gb1#NhjfmeZ# ^ey# hldexq_gby# \# khhl\_lkl\bb# k
[jblZgkdbf#klZg^Zjlhf#+%6,#475#b#klZg^Zjlhf#,(&#9358806=

( ) ( ) 44 −
=

−
=

αα
6(% **
NW

,,
�NW

%6475 ,(&9358806

W=# <j_fy#^h#hldexq_gby#aZsblghc#nmgdpbb#ijb#ih^^_j`b\Z_fhf#k\_jolhd_

N=# IZjZf_lj#djb\hc#+3# N#   +%6#475,#beb#agZq_gb_#\j_f_gb#+,(&#9358806,

α=# IhklhyggZy#\#khhl\_lkl\bb#k#gb`_ijb\_^_gghc#lZ[ebp_c

β =# IhklhyggZy#\#khhl\_lkl\bb#k#gb`_ijb\_^_gghc#lZ[ebp_c#+%6#475,

,2,#(%#=#NZdlhj#gZjmr_gby#lhdZ

,# #*=#J_Zevguc# baf_j_gguc# lhd/# ljZgknhjfbjh\Zgguc# baf_jbl_evguf
ij_h[jZah\Zl_e_f#2#^Zlqbdhf

,#(%# *6#=# ;Zah\h_# mklZgh\e_ggh_# agZq_gb_# lhdZ/# fbgbfZevguc# lhd/# ijb
dhlhjhf#Zdlb\bjm_lky#aZsblZ

<#ke_^mxs_c#lZ[ebp_#ijb\_^_gu#agZq_gby#^\mo#ihklhygguo#β#b#α#^ey#q_luj_o
jZaebqguo# oZjZdl_jbklbd1# >ey# kh[ex^_gby# mklZgh\e_gguo# ]jmii# djb\uo
bkihevam_lky#nhjfmeZ#\#khhl\_lkl\bb#kh#klZg^Zjlhf#%6#475#b#dhwnnbpb_gl#N
hl#314#^h#4#m\_ebqb\Z_lky#gZ#314

OZjZdl_jbklbdb αααα#+%6475, �#+%6475, N#+,(&#588,

Kj_^gyy#bg\_jkby 3135 3147 3147

;hevrZy#bg\_jkby 413 4618 4618

Ij_^_evgZy#bg\_jkby 513 ;313 ;313

>ebl_evgZy#bg\_jkby 413 45313 45313
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#917# AZsblZ#gZijy`_gby

#91714# AZsblZ#ijb#k\_jogZijy`_gbb
GZ#5()875SOXV#_klv#^\_# aZsblgu_#nmgdpbb#i_j_gZijy`_gby# k# hij_^_e_gguf
\j_f_g_f/# dhlhju_# fh`gh# Zdlb\bjh\Zlv# b# gZkljZb\Zlv# g_aZ\bkbfh# ^jm]# hl
^jm]Z=

�# K\_jogZijy`_gb_#g_agZqbl_evgh_/

�# K\_jogZijy`_gb_#agZqbl_evgh_

�# K\_jogZijy`_gb_#f]gh\_ggh_1

DZ`^mx# aZsblgmx# nmgdpbx# k\_jogZijy`_gby# k# lZcf_jhf# fh`gh
dhgnb]mjbjh\Zlv# gZ# h^gm/# ^\_# beb# ljb# nZau1# <k_# nmgdpbb# aZsblu# ijb
i_j_gZijy`_gbb# hp_gb\Zxl# agZq_gby# UPV/# f]gh\_ggmx# nmgdpbx
i_j_gZijy`_gby/# Z# lZd`_# 42√5# jZaZ# ibdh\h_# agZq_gb_# ebg_cgh]h# gZijy`_gby1
Ijb#ij_\ur_gbb#mklZgh\e_ggh]h#hl\_lgh]h#\j_f_gb#nmgdpby#[m^_l#hldexq_gZ1

>ey# nmgdpbb# aZsblu# ijb# i_j_gZijy`_gbb/# dZd# b# ^ey# nmgdpbb# aZsblu# ijb
k\_jolhd_/# bkihevamxl# dhhj^bgZlu# k# \j_f_gghc# ]jZ^Zpb_c1# Ijbf_j# ]jZ^Zpbb
ihdZaZg#gZ#ke_^mxs_c#ko_f_1

Ko_fZ#86=#=jZ^Zpby#hl\_lZ#k\_jogZijy`_gby1

>ey# dZ`^hc# ba# lj_o# aZsblguo# nmgdpbc# ijb# k\_jogZijy`_gbb# fh`gh
dhgnb]mjbjh\Zlv#^\Z#gZ[hjZ#iZjZf_ljh\1

#91715# AZsblZ#ijb#g_^hklZlhqghf#gZijy`_gbb
GZ# 5()875SOXV# _klv# ljb# aZsblgu_# nmgdpbb# g_^hklZlhqgh]h# gZijy`_gby/
dhlhju_#fh`gh#Zdlb\bjh\Zlv#b#gZkljZb\Zlv#g_aZ\bkbfh#^jm]#hl#^jm]Z=

�# G_^hklZlhqgh_#gZijy`_gb_/#g_agZqbl_evgh_1

�# G_^hklZlhqgh_#gZijy`_gb_/#agZqbl_evgh_1

�# G_^hklZlhqgh_#gZijy`_gb_/#f]gh\_ggh_1
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DZ`^mx# aZsblgmx# nmgdpbx# g_^hklZlhqgh]h# gZijy`_gby# k# lZcf_jhf# fh`gh
dhgnb]mjbjh\Zlv#gZ#h^gm/#^\_#beb#ljb#nZau1#Ijb#ij_\ur_gbb#mklZgh\e_ggh]h
hl\_lgh]h#\j_f_gb#nmgdpby#[m^_l#hldexq_gZ

>ey#nmgdpbc#aZsblu#ijb#g_^hklZlhqghf#gZijy`_gbb#bkihevamxl#dhhj^bgZlu#k
\j_f_gghc#]jZ^Zpb_c1#Ijbf_j#]jZ^Zpbb#ihdZaZg#gZ#ke_^mxs_c#ko_f_1

Ko_fZ#87=#WlZiu#hl\_lZ#ijb#g_^hklZlhqghf#gZijy`_gbb

LZd# dZd# ijb# hldexq_gbb# nb^_jZ# gZ# g_f# g_l# gZijy`_gby/# aZsblgZy# nmgdpby
g_^hklZlhqgh]h#gZijy`_gby#hklZ_lky#Zdlb\bjh\Zgghc1#Nb^_j#g_evay#\dexqblv
hiylv1# Ihwlhfm# khhl\_lkl\mxsbc# dhgnb]mjZpbhgguc# ^bZeh]# ij_^hklZ\ey_l
\hafh`ghklv# hldexq_gby# nmgdpbb# g_^hklZlhqgh]h# gZijy`_gby# _keb
gZijy`_gb_# [m^_l# \# ij_^_eZo# hl# 3# ^h# 73(# hl\_lgh]h# \j_f_gb1
Gb`_ijb\_^_ggZy#ko_fZ#ihdZau\Z_l#dZd#wlh#^_ckl\m_l1

Ko_fZ#88=#Dhgnb]mjZpby#ebfblZ#g_^hklZlhqgh]h#gZijy`_gby# #3

?keb#mjh\_gv#gZijy`_gby#k# #73(#hl\_lgh]h#\j_f_gb#kebrdhf#\ukhd/#nmgdpbx
g_^hklZlhqgh]h# gZijy`_gby# fh`gh# aZ[ehdbjh\Zlv# q_j_a# kem`_[guc# dhglZdl
\udexqZl_ey1# Lh]^Z# ijh^he`bl_evghklv# \udexq_gby# nb^_jZ# hljZablky# gZ
klhjhg_# hldexq_gby1# Ihke_# lh]h/# dZd# [ehdbjh\Zgb_# # \udexqZl_ey# hldexq_gh
kem`_[guf# dhglZdlhf# \udexqZl_ey/# Zdlb\Zpby# nmgdpbb# g_^hklZlhqgh]h
gZijy`_gby#^he`gZ#[ulv#aZ^_j`ZgZ1#<#ijhlb\ghf#kemqZ_#hgZ#[m^_l#hldexq_gZ
g_f_^e_ggh/#lZd#dZd#__#kh[kl\_ggh_#\j_fy#aZ^_j`db#bkl_deh#aZ^he]h#^h#wlh]h#\
l_q_gb_#ijhp_kkZ#[ehdbjh\Zgby1

>ey# dZ`^hc# ba# lj_o# nmgdpbc# aZsblu# ijb# g_^hklZlhqghf# gZijy`_gbb# fh`gh
bkihevah\Zlv#^\Z#gZ[hjZ#iZjZf_ljh\1

#91716# AZsblZ#ijb#hklZlhqghf#k\_jogZijy`_gbb
GZ# 5()875SOXV# _klv# ^\_# nmgdpbb# aZsblu# ijb# hklZlhqghf# k\_jogZijy`_gbb/
dhlhju_#fh`gh#Zdlb\bjh\Zlv#b#gZkljZb\Zlv#g_aZ\bkbfh#^jm]#hl#^jm]Z=
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�# HklZlhqgh_#k\_jogZijy`_gb_/#agZqbl_evgh_

�# HklZlhqgh_#k\_jogZijy`_gb_/#g_agZqbl_evgh_1

H[_# nmgdpbb# bkihevamxl# agZq_gby# hklZlhqgh]h# gZijy`_gby/# dhlhju_
kh_^bg_gu# k# gbfb# q_j_a# \g_rgxx# g_cljZev# d# ljZgknhjfZlhjm# gZijy`_gby
aZa_fe_gby1# <# dZq_kl\_# Zevl_jgZlb\u# \hafh`gh# bkihevah\Zlv# kmffm
baf_j_gguo#nZaguo#gZijy`_gbc1

DZd#lhevdh#hl\_lgh_#\j_fy#ij_\ur_gh/#Zdlb\bjm_lky#aZsblgZy#nmgdpby1#?keb
hl\_lgh_# \j_fy# ij_\ukbl# mklZgh\e_ggh_# \j_fy# aZ^_j`db/# aZsblgZy#nmgdpby
[m^_l#hldexq_gZ1

>ey# dZ`^hc#ba#^\mo#nmgdpbc# aZsblu#ijb#hklZlhqghf#k\_jogZijy`_gbb#fh`gh
dhgnb]mjbjh\Zlv#^\Z#gZ[hjZ#iZjZf_ljh\1

#918# AZsblZ#fhlhjZ
Ms_j[/#gZg_k_gguc#^_n_dlZfb#\#we_dljbq_kdbo#ijb\h^Zo/#fh`_l#ijbqbgblv#g_
lhevdh#g_h[oh^bfhklv#\#ijh\_^_gbb#keh`guo#j_fhglguo#jZ[hl/#gh#b#ijb\_klb#d
ihl_jyf#\#ijhba\h^kl\_1

>ey# k\_^_gby# d# fbgbfmfm# ihke_^kl\bc# gZjmr_gbc/# g_h[oh^bfh# [ukljh
\uy\eylv# ba[ulhqgmx# gZ]jmadm# b# ^_n_dlu# baheypbb1# Ihwlhfm# aZsblgh_
h[hjm^h\Zgb_/# hkh[_ggh# ^ey# \ukhdh\hevlguo# fhlhjh\/# ijbgbfZ_l# nhjfm
pbnjh\h]h# aZsblgh]h# mkljhckl\Z±# lZdh]h# dZd# 5()875SOXV1# Wlh# iha\hey_l
Z^Zilbjh\Zlv#fZrbggu_#oZjZdl_jbklbdb/#Z#lZd`_#wdhghfblv#f_klh1

AZsblgu_# nmgdpbb/# hibkZggu_# \# ihke_^mxsbo# ]eZ\Zo/# ij_^hklZ\e_gu# ^ey
aZsblu#fhlhjZ#hl#ba[ulhqguo#gZ]jmahd#b#k[h_\1

#91814# L_jfbq_kdZy#aZsblZ#fhlhjZ
Ba# aZsblguo#nmgdpbc# fhlhjZ# aZsblZ# hl# l_jfbq_kdhc# i_j_gZ]jmadb# y\ey_lky
h^ghc#ba#dexq_\uo#^ey#gZ[ex^_gby#aZ#^himklbfufb#l_fi_jZlmjZfb#fhlhjZ#k
lhqdb#aj_gby#ihl_gpbZevghc#jZ[hq_c#i_j_gZ]jmadb1#Kh]eZkgh#gZpbhgZevguf#b
f_`^mgZjh^guf# klZg^ZjlZf# 5()875SOXV# bkihevam_l# l_jfbq_kdmx# dZjlbgm# k
nmgdpb_c# iheghc# iZfylb1# I_j_^# gZqZehf# jZ[hlu# g_h[oh^bfh# gZkljhblv



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH ;5#2#46:

ke_^mxsb_# iZjZf_lju1

Ko_fZ#89=#Dhgnb]mjZpbhgguc#^bZeh]#^ey#gZkljhcdb#l_jfbq_kdhc#i_j_gZ]jmadb

Ijb#wlhf=

7QRP#+ϑ0Q,# GhfbgZevgZy# l_fi_jZlmjZ# +^himklbfZy
l_fi_jZlmjZ,#fhlhjZ

,QRP GhfbgZevguc# lhd# +AgZq_gby# lhdZ# gZ# i_j\bqghc
klhjhg_,#fhlhjZ

7LQL# GZqZevgZy# l_fi_jZlmjZ# \# l_ieuo# mkeh\byo
kh^_j`Zgby# iZfylb# ihke_# \dexq_gby# beb# ihke_
ih\lhjgh]h# ihy\e_gby# kem`_[gh]h# gZijy`_gby
^ey##bklhqgbdZ#iblZgby1

7LPH&RQVW#,#?#314#,H#+τRII,# IhklhyggZy#\j_f_gb#hoeZ`^_gby#,#?#3/4#,PQ#+fhlhj
\#kihdhcghf#khklhygbb,

7LPH&RQVW1RUPDO#+τ1250$/,# IhklhyggZy#\j_f_gb#gZ]j_\Zgby#ijb#3/4#,0Q#?#,#?#5
,PQ#+fhlhj#\#jZ[hq_f#khklhygbb,

7LPH&RQVW#,#!#5#,H#+τ)$8/7,# IhklhyggZy# \j_f_gb# gZ]j_\Zgby# ijb# ,# !# 5# ,PQ
+fhlhj#\#mkeh\byo#klZjlZ,

0D[1#7HPS1#+ϑ0$;, MklZgh\e_ggh_# agZq_gb_# l_fi_jZlmju
\udexq_gby

:DUQ1#7HPS#+ϑ:$51, MklZgh\e_ggh_# agZq_gb_# l_fi_jZlmju# ^ey
ij_^mij_`^_gby

(QYLUR1#7HPS#+ϑ8,# MklZgh\e_ggh_# agZq_gb_# hdjm`Zxs_c
l_fi_jZlmju

2S17LPH >hihegbl_evgh_#\j_fy#aZ^_j`db#^ey#\udexq_gby
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Ijbf_qZgb_ >ey#ijZ\bevghc#gZkljhcdb#aZsblu#fhlhjZ#g_h[oh^bfh#bf_lv#khhl\_lkl\mxsb_
l_ogbq_kdb_#^Zggu_#fhlhjZ

#9181414# MklZgh\dZ#\j_f_gghc#ihklhygghc

<# ^Zgghf# ijbf_j_# ij_^iheZ]Z_lky/# qlh#fhlhj# y\ey_lky# jhlhjgh0djblbq_kdbf1
Ihwlhfm# ij_^iheZ]Z_lky/# qlh# ihklhyggZy# \j_f_gb# gZ]j_\Zgby# hklZ_lky
g_baf_gghc# gZ# \k_f# ^bZiZahg_# agZq_gbc# lhdZ# ,# !# 314# ,Q1# Ihwlhfm# mklZgh\dZ
τ)$8/7# +\j_f_ggZy# ihklhyggZy# ,# !# 5# ,H,# b# τ1250$/# +ghjfZevgZy# \j_f_ggZy
ihklhyggZy,#^he`gu#[ulv#b^_glbqgufb1

>ey# mklZgh\db# \j_f_gghc# ihklhygghc# fh`gh# ij_^iheh`blv/# qlh# l_jfbq_kdZy
iZfylv# aZiheg_gZ# _keb# oheh^guc# fhlhj# hklZ_lky# aZ[ehdbjh\Zgguf# ih
bkl_q_gbb#\j_f_gb#[ehdbjh\Zgby1#Ba#ke_^mxs_c# aZ\bkbfhklb#fh`gh# \u\_klb
jZ\_gkl\h=
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τ

]^_# τ1250$/# ±# ihklhyggZy# \j_f_gb# gZ]j_\Zgby# +g_h[oh^bfh# hij_^_eblv# \
jhlhjgh0djblbq_kdhf# fhlhj_/# dhlhjZy# ^he`gZ# [ulv# jZ\ghc# mklZgh\e_gghfm
agZq_gbx# τ)$8/71# >Ze__/# WH# +oheh^g1,# fZdkbfZevgh_# ^himklbfh_# \j_fy
[ehdbjh\Zgby#\#mkeh\byo#oheh^gh]h#fhlhjZ/#,H#0#\hagbdZxsbc#lhd#[ehdbjh\Zgby/
,0Q# ±# ghfbgZevguc# lhd#fhlhjZ1#?keb# agZq_gb_# lhdZ#[ehdbjh\Zgby# g_ba\_klgh/
\f_klh#g_]h#fh`gh#bkihevah\Zlv#agZq_gb_#fZdkbfZevgh]h#klZjlmxs_]h#lhdZ1

IhklhyggZy#\j_f_gb#gZ]j_\Zgby#τ1250$/##^ey#fhlhjh\/#g_#y\eyxsboky#jhlhjgh0
djblbq_kdbfb# h[uqgh# fh`_l# [ulv# \ur_/# q_f# \ur_# mihfygmlZy# ihklhyggZy
\j_f_gb# gZ]j_\Zgby1# J_dhf_g^m_lky# ijhdhgkmevlbjh\Zlvky# \# wlhf# \hijhk_# k
ijhba\h^bl_e_f#fhlhjZ1#?keb# wlhl#iZjZf_lj#g_ba\_kl_g/#fh`gh#bkihevah\Zlv
agZq_gb_# \j_f_gghc# dhgklZglu# τ)$8/7/# lZd# dZd# \# wlhf# kemqZ_# h`b^Z_lky
ij_`^_\j_f_ggh_#\udexq_gb_1

IhklhyggZy# \j_f_gb# hoeZ`^_gby# ^ey# fhlhjZ# \# kihdhcghf# khklhygbb# τ2))
\j_f_ggZy#ihklhyggZy#,#?#3/4#,H,#^he`gZ#ohly#[u#\#6#0#8#jZa#ij_\urZlv#τ1250$/1
<# wlhf# kemqZ_# lZd`_# j_dhf_g^m_lky# ijhdhgkmevlbjh\Zlvky# k# ijhba\h^bl_e_f
fhlhjZ1

#9181415# MklZgh\dZ#l_fi_jZlmju

Ihke_# \uqbke_gby# \j_f_gguo# ihklhygguo# g_h[oh^bfh# hij_^_eblv
l_jfbq_kdmx#iZfylv1#>ey# wlh]h#g_h[oh^bfh# mklZgh\blv#ij_^_eu# l_fi_jZlmju
^ey# l_jfbq_kdhc# iZfylb1# Ijb# ϑ0Q# /# ghfbgZevgZy# l_fi_jZlmjZ# ^ey# fhlhjZ
^he`gZ# [ulv# mklZgh\e_gZ# gZ# \_ebqbgm# \_jog_]h# ij_^_eZ1# GhfbgZevgZy
l_fi_jZlmjZ#  # wlh# l_fi_jZlmjZ/# jZa\b\ZxsZyky# \h# \j_fy# mklhcqb\h]h
khklhygby#jZ[hlu#fhlhjZ#ijb#ghfbgZevghf#lhd_1#<_jogbc#ij_^_e#fh`gh#magZlv
ba#gb`_ijb\_^_gghc#lZ[ebpu#_keb#ba\_kl_g#deZkk#l_jfbq_kdhc#klZ[bevghklb1

LZ[ebpZ#7=#DeZkk#l_jfbq_kdhc#klZ[bevghklb
DeZkk#l_jf1#klZ[bevghklb < $ ( % ) + &
Ijh^he`1l_fi_jZlmjZ#+�&, <3 438 453 463 488 4;3 !#4;3
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?keb# deZkk# l_jfbq_kdhc# klZ[bevghklb# g_ba\_kl_g/# [m^_l# p_e_khh[jZaguf
\u[jZlv# ^ey# \_jog_c# ]jZgbpu# l_fi_jZlmjm# 453�1# Ihke_# wlh]h# hdjm`ZxsZy
l_fi_jZlmjZ# ϑ8# +l_fi_jZlmjZ# kj_^u,# \\h^blky# \# dZq_kl\_# gb`g_]h# ij_^_eZ/
gZijbf_j/# 53# �&1# JZagbpZ# f_`^m# \_jogbf# b# gb`gbf# ij_^_ehf# h[uqgh
ij_^klZ\ey_l# kh[hc# 433# (# aZiheg_gby# l_jfbq_kdhc# iZfylb1# <# \u[jZgghf
ijbf_j_/#433�&#khhl\_lkl\m_l#433(#aZiheg_gby#iZfylb1

L_i_jv# fh`gh# hij_^_eblv# agZq_gby# l_fi_jZlmju# ^ey# ij_^mij_`^_gby# beb
\udexq_gby1# ?keb# l_fi_jZlmjZ# \udexq_gby# [m^_l# \u[jZgZ# jZ\ghc
ghfbgZevghc# l_fi_jZlmj_# fhlhjZ/# \udexq_gb_# ijhbahc^_l# ijb# 433# (
aZiheg_gby# iZfylb1# ?keb# ijhba\h^bl_ev# fhlhjZ# ^himkdZ_l# [he__# \ukhdmx
l_fi_jZlmjm# \udexq_gby/# kh^_j`Zgb_# iZfylb# fh`gh# m\_ebqblv/# m\_ebqb\
l_fi_jZlmjm#\udexq_gby1#GZijbf_j/# _keb# \udexq_gb_# ^he`gh# ijhbahclb# ijb
443(# aZiheg_gby# iZfylb/# \# lZdhf# ijbf_j_# l_fi_jZlmjZ# \udexq_gby#²# ijb
\u[jZgghc#hdjm`Zxs_c#l_fi_jZlmj_#²#[m^_l#7PD[#beb#ϑ0$;# # #443�&#.#53�&# 
463�&1

<j_fy#hldexq_gby#fh`gh#\uqbkeblv#k#ihfhsvx#ke_^mxs_]h#jZ\_gkl\Z=
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ijb# wlhf# ,# 0# j_Zevguc# lhd# gZ]jmadb/# ,0Q# ±# ghfbgZevguc# lhd# fhlhjZ/# ϑS# ±
l_fi_jZlmjZ/# \hagbdZxsZy# ihke_# gZqZevghc# gZ]jmadb/# ϑX# ±# hdjm`ZxsZy
l_fi_jZlmjZ/# ϑ0Q# ±# ghfbgZevgZy# l_fi_jZlmjZ# fhlhjZ/# b# ϑ-# 0# ij_^_evgZy
l_fi_jZlmjZ#^ey#ij_^mij_`^_gby#beb#\udexq_gby1

?keb#^ey#kjZ\g_gby#ijb\_klb#ijbf_j#l_jfbq_kdhc#aZsblu#fhlhjZ#[_a#nmgdpbb
iheghc# iZfylb/# gZqZevgZy# gZ]jmadZ# g_# ijbgbfZ_lky# \h# \gbfZgb_1# <# lZdhf
kemqZ_# l_fi_jZlmjZ# ^ey# gZqZevghc# gZ]jmadb# \u[bjZ_lky# jZ\ghc# hdjm`Zxs_c
l_fi_jZlmju# ϑX1# L_fi_jZlmjZ# \udexq_gby# ϑ-# h[uqgh# mklZgZ\eb\Z_lky# gZ
l_fi_jZlmjm/# dhlhjZy# jZa\b\Z_lky# \h# \j_fy# jZ[hlu#fhlhjZ# ijb# ghfbgZevghf
lhd_#ϑ0Q1#Wlh#mijhsZ_l#jZ\_gkl\h=
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<#wlhl#jZa#g_#ijbgbfZ_lky#\h#\gbfZgb_#gZqZevgZy#gZ]jmadZ#b#ij_^iheZ]Z_lky/
qlh#\udexq_gb_#ijhbahc^_l#ijb#433(#aZiheg_gby#iZfylb1#>ey#\udexq_gby#ijb
[he__# \ukhdhf# aZiheg_gbb# iZfylb/# gZijbf_j# 443(/# dZd# \# \ur_ijb\_^_gghf
ijbf_j_/# agZf_gZl_ev# khhl\_lkl\_ggh# f_gy_lky# dZd# ihdZaZgh# \# ke_^mxs_f
jZ\_gkl\_=
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?keb#kgZ[`_gb_#ihklhyggh]h#lhdZ#\udexqZ_lky#b#\dexqZ_lky#hiylv/#l_jfZevgZy
dZjlbgZ#k#aZjZg__#hij_^_e_gguf#kh^_j`Zgb_f#iZfylb#ϑ,1,#gZqg_l#\uqbke_gb_1
J_dhf_g^m_lky# mklZgZ\eb\Zlv# agZq_gb_# gZ# 73# 0# 93(# iZfylb1# GZijbf_j/# ijb
mklZgh\d_# 73(# aZiheg_gby# iZfylb# hij_^_e_gb_# \u\h^blky# hl# mklZgh\db
l_fi_jZlmju#ϑ0Q#b#ϑ8/#kgZqZeZ#^ey#iheghc#iZfylb1#G_h[oh^bfh#aZf_lblv/#qlh#\
l_ieuo#mkeh\byo#h[uqgh#ij_^iheZ]Z_lky#aZiheg_gb_#iZfylb#hl#53#^h#;3(1

GZ# hkgh\_# \ur_ijb\_^_ggh]h# ijbf_jZ# aZiheg_gb_# iZfylb# ijhihjpbhgZevgh
jZagbp_#l_fi_jZlmj

+453#0#53,#�&# #433#�&1

Ijb# ij_^iheh`_gbb/# qlh# aZiheg_gb_# iZfylb# 73# (/# mklZgh\dZ# ^he`gZ# [ulv
ke_^mxs_c=

ϑLQL# #53#.#73# #93�&

LZd#dZd#mklZgh\dZ#ϑLQL#khhlghkblky#k#ϑ0Q#/#g_h[oh^bfh#\u[jZlv#\_ebqbgm#83#(1

#9181416# MklZgh\dZ#\j_f_gb

<hafh`gh# aZ^_j`Zlv# \udexq_gb_# k# ihfhsvx# ^hihegbl_evghc# mklZgh\db
\j_f_gb1#LZd#dZd#fZdkbfZevgZy#^himklbfZy#l_fi_jZlmjZ#m`_#[ueZ#ij_\ur_gZ/
mklZgh\dZ# ^hihegbl_evgh]h# \j_f_gb# aZ^_j`db# g_`_eZl_evgZ1# Ihwlhfm
j_dhf_g^m_lky# mklZgZ\eb\Zlv# \j_fy# aZ^_j`db# gZ# kZfh_# fbgbfZevgh_
agZq_gb_/#l1_1#4#k_d1

#9181417# NmgdpbhgZevgZy#ijh\_jdZ

>ey#nmgdpbhgZevghc#ijh\_jdb#g_h[oh^bfh#h[hjm^h\Zgb_#^ey#lj_onZagh]h
bkiulZgby1#NZah\u_#lhdb#ijh\_jyxlky#k#lj_fy#b^_glbqgufb#bkiulZl_evgufb
lhdZfb#^ey#lh]h/#qlh[u#ijZ\bevgh#mklZgh\blv#\j_fy#\udexq_gby1#?keb
nmgdpbhgZevgZy#ijh\_jdZ#^he`gZ#ijh\h^blvky#k#h^ghnZaguf#bkiulZl_evguf
h[hjm^h\Zgb_f/#gm`gh#h[jZlblv#\gbfZgb_#gZ#lhl#nZdl/#qlh#g_h[oh^bfh
khhl\_lkl\_ggh#m\_ebqblv#lhdb1#<#wlhf#kemqZ_#\uqbke_gb_#aZiheg_gby#iZfylb
hkgh\u\Z_lky#gZ#agZq_gbyo#hl^_evguo#nZaguo#lhdZo#dZd#ihdZaZgh#\#ke_^mxs_f
jZ\_gkl\_1
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,DYHUDJH#+60SKDVH,# dhjg_\h_# agZq_gb_# kj_^g_]h# Zjbnf_lbq_kdh]h# d\Z^jZlh\
lhdh\# gZ]j_\Zgby# ijb# lj_onZaghf# nmgdpbhgZevghf
bkiulZgbb

,/4 Lhd#\#nZa_#/41

,/5 Lhd#\#nZa_#/51

,/6 Lhd#\#nZa_#/61

Ihwlhfm# ijb# bkihevah\Zgbb# h^ghnZagh]h# bkiulZl_evgh]h# h[hjm^h\Zgby
bkihevam_lky#lhevdh#h^bg#lhd#gZ]j_\Zgby=
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6
SKDVH,#+4

5
/4

DYHUDJH
,

, =

]^_=

,DYHUDJH#+60SKDVH,# dhjg_\h_# agZq_gb_# kj_^g_]h# # d\Z^jZlZ# lhdZ# gZ]j_\Zgby# ijb
h^ghnZaghf#nmgdpbhgZevghf#bkiulZgbb

,/4 Lhd#\#nZa_#/4

<#j_amevlZl_#^ey#h^ghnZagh]h#bkiulZgby#lhd

6#,+6SKDVH+4SKDVH, ,, =

g_h[oh^bfh# m\_ebqblv# gZ# √6# ^ey# lh]h/# qlh[u# ihemqblv# kjZ\gbfmx# \_ebqbgm
gZ]j_\Zgby/#dZd#\#kemqZ_#lj_onZagh]h#nmgdpbhgZevgh]h#bkiulZgby1

#91815# AZsblZ#ijb#klZjl_#fhlhjZ
Ijb# klZjl_# fhlhjZ# fh`_l# ijhbahclb# i_j_gZ]jmadZ# _keb# m\_ebqb\Zxlky
ijh^he`bl_evghklv#gZ]jmadb#beb#lhd1#Ih\_^_gb_#fhlhjZ#ijb#klZjl_#aZ\bkbl#hl
kbeu# \jZs_gby# ijb# dhgdj_lghc# gZ]jmad_1# <# hkgh\ghf# wlb# gZ]jmadb# [he__
djblbqgu# ^ey# jhlhjZ# +jhlhjgh0djblbq_kdbc# fhlhjZ,# q_f# ^ey# klZjl_jZ1
Ijhba\h^bl_ev#hij_^_ey_l#^himklbfuc#klZjlh\uc#bgl_]jZe# ,5ÂW#^ey#fhlhjZ1#<
dZq_kl\_#Zevl_jgZlb\u#ij_^eZ]Zxlky#fZdkbfZevgh#^himklbfuc#klZjlh\uc#lhd#b
fZdkbfZevgh#^himklbfh_#klZjlh\h_#\j_fy1

KlZjlh\uc# bgl_]jZe# lhdZ0\j_f_gb# ijhihjpbhgZe_g# djZldh\j_f_gghc
l_jfbq_kdhc# gZ]jmad_# gZ# fhlhj1# Hg# \uqbkey_lky# bgl_]jZpb_c# imlb# lhdZ# L+k
bgl_j\Zehf#\j_f_gb#hl#3#^h#W67$57=

GWWL7,
06WDUW7

∫=⋅
3

55 ,+

<#mijhs_gghc#nhjf_#^_ckl\m_l#ke_^mxs__#jZ\_gkl\h=

06WDUW06WDUW 7,7, ⋅=⋅ 55

,= AgZq_gb_#UPV
7= Ijh^he`bl_evghklv
L+W,=# <j_f_gguc#imlv#lhdZ
,06WDUW=# AgZq_gb_#UPV#ijb#klZjl_#fhlhjZ
706WDUW= <j_fy#klZjlZ#fhlhjZ

AZsblgZy#nmgdpby# ijb# klZjl_# fhlhjZ# gZ# 5()875SOXV# jmdh\h^bl# ih\_^_gb_f
fhlhjZ#ijb# klZjl_# k# ihfhsvx# hibkZgguo# \_ebqbg1#Bgl_]jZe# klZjlh\h]h# lhdZ0
\j_f_gb# baf_jy_lky# _keb# agZq_gb_# lhdZ# ijb# klZjl_# ,VWDUWLQJ# ij_\urZ_lky# gZ
ijhly`_gbb#i_j\uo#433#fk_d#klZjlZ#fhlhjZ1#HgZ#hldexqZ_lky#_keb#bgl_]jZpby
lhdZ0\j_f_gb#ij_\urZ_l#mklZgh\e_ggh_#agZq_gb_#,5ÂW1

KlZjl#j_]bkljbjm_lky#dh]^Z#ihrZ]h\h_#baf_g_gb_#m\_ebqb\Z_lky#,#?#3143Â,Q/0#+ 
ghfbgZevguc#fhlhjguc#lhd,#^h#,#!#,VWDUWLQJ#\#l_q_gb_#433#fk_d1#KlZjlh\uc#kb]gZe
i_j_mklZgZ\eb\Z_lky#_keb#,#?#,VWDUWLQJ1#?keb#fhlhjguc#lhd#[m^_l#f_gvr_#3143Â,Q/0/
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fhlhj# hklZgh\blky1# :dlb\bjm_lky# khhl\_lkl\mxsZy# \j_f_ggZy# dhgklZglZ
ihegh]h# hoeZ`^_gby1# Jmdh\h^kl\h# klZjlhf# fh`_l# hiylv# j_Z]bjh\Zlv# gZ
ke_^mxsbc#klZjl#fhlhjZ1

AZsblgZy# nmgdpby# klZjlZ# fhlhjZ# kmffbjm_l# bgl_]jZeu# klZjlh\h]h# lhdZ0
\j_f_gb# k# lj_o# ijh\h^gbdh\/# ^_ebl# bo# gZ# ljb# b# kjZ\gb\Z_l# bo# k# j_amevlZlhf
,506WDUW#Â#706WDUW1# >ey# \uqbke_gby# wlh]h# j_amevlZlZ# bkihevamxlky# mklZgh\e_ggu_
agZq_gby#start value # +klZjlh\h_# agZq_gb_,b# time # +\j_fy,#Zdlb\gh]h#gZ[hjZ
iZjZf_ljh\1

NmgdpbhgZevguc# [ehd# klZjlZ#fhlhjZ# bf__l# ^\Z# \uoh^ysbo# kb]gZeZ/# dhlhju_
fh`gh#bkihevah\Zlv#^ey#dhgljhey#b#[ehdbjh\Zgby#\#)83/$1#AZsblgZy#nmgdpby
Zdlb\bjm_lky#+Start ,#_keb# #[ue#\uy\e_g#klZjl#fhlhjZ#b#hl\_lgh_#\j_fy#[ueh
ij_\ur_gh1#?keb#hl\_lgh_#\j_fy#ij_\ur_gh#ohly#[u#gZ#\j_fy/#mklZgh\e_ggh_
\# iZjZf_ljZo/# nmgdpby# [m^_l# hklZgh\e_gZ# +Trip ,1# Nmgdpbb/# ^hklmigu_# ijb
k[hyo#\#klZg^Zjlghc#jZ[hl_#fhlhjZ#fh]ml#[ehdbjh\Zlvky#\h#\j_fy#ijhp_^mju
klZjlZ#fhlhjZ1

L_f# g_#f_g__/# dZd# aZ[ehdbjh\Zggu_#nmgdpbb# bkl_dZxl# ihke_# mklZgh\e_ggh]h
\j_f_gb# aZ^_j`db/# hgb# [m^ml# hklZgh\e_gu# kjZam# ihke_# hklZgh\db
[ehdbjmxs_]h# kb]gZeZ# _keb# djbl_jbc# ^ey# Zdlb\Zpbb# \k_# _s_# ijbkmlkl\m_l1
Ihwlhfm# \gba# ih# l_q_gbx# hl# [ehdbjmxs_]h# kb]gZeZ# g_h[oh^bfh# mklZgh\blv
p_iv# k# aZ^_j`Zgguf# \j_f_g_f# i_j_mklZgh\db# +gZdehggZy# aZ^_j`dZ,1# Wlh
iha\hebl# aZ^_j`Zlv# [ehdbjh\Zgb_# gZ# \j_fy/# ihdZ# fhlhjguc# lhd# kgbablky# hl
klZjlh\h]h# hl\_lgh]h# agZq_gby# ,VWDUWLQJ# gZ# ghfbgZevguc# fhlhjguc# lhd# ,Q/01
J_dhf_g^m_lky# mklZgh\dZ# 4(# klZjlh\h]h# \j_f_gb# fhlhjZ# \# dZq_kl\_
aZ^_j`Zggh]h#\j_f_gb#i_j_mklZgh\db1

Kb]gZe#klZjlZ# +START,#kqblZ_lky#k#oheh^gufb#b#l_ieufb#klZjlZfb#b#bo#lZd`_
g_h[oh^bfh#dhgnb]mjbjh\Zlv#\#)83/$1

Fh`gh# dhgnb]mjbjh\Zlv# ^\Z# gZ[hjZ# iZjZf_ljh\# ^ey# nmgdpbb# mijZ\e_gby
klZjlhf1

#91816# ;ehdbjh\Zgb_#jhlhjZ
AZsblgZy# nmgdpby# [ehdbjh\Zgby# jhlhjZ# gZ# \\h^_# BS# [ehdbjm_lky# q_j_a
lZohf_ljbq_kdbc# ]_g_jZlhj# beb# i_j_dexqZl_ev# kdhjhklb/# dhlhjuc# ihkueZ_l
hij_^_e_gguc# kb]gZe# # k# hij_^_e_gghc# kdhjhklvx1# ?keb# jhlhj# gZ[ex^Z_fh]h
fhlhjZ#aZ[ehdbjh\Zg/#g_^hklZxsbc#kb]gZe#kdhjhklb#h[_ki_qbl/#qlh[u#nmgdpbb
k\_jolhdZ/# bgl_]jbjh\ZggZy# k# aZsblghc# nmgdpb_c/# ijh^he`ZeZ# hklZ\Zlvky
Zdlb\ghc1# ?keb# mklZgh\e_ggh_# hl\_lgh_# \j_fy# +start value ,# ij_\ur_gh/
nmgdpby# [m^_l# kgZqZeZ# Zdlb\bjh\ZgZ1# ?keb# hl\_lgh_# \j_fy# ij_\ur_gh# gZ
\j_fy# aZ^_j`db/# mklZgh\e_ggh_# \# iZjZf_ljZo# +Trip ,/# nmgdpby# [m^_l
hldexq_gZ1

AZsblgmx#nmgdpbx#dZd#lZdh\mx#fh`gh#bkihevah\Zlv#[_a#kb]gZeZ#kdhjhklb1#L_f
g_# f_g__/# \# lZdhf# kemqZ_# g_h[oh^bfh# \u[jZlv# ihjh]# \udexq_gby# b# i_jbh^
aZ^_j`db# lZdbf# h[jZahf/# qlh[u# g_# hldexqblv# klZg^Zjlgmx# ijhp_^mjm# klZjlZ1
Ij_bfms_kl\hf# [ukljh]h# \udexq_gby# \hafh`gh# lhevdh# k# kb]gZehf# kdhjhklb1
Kb]gZe# \udexq_gby# \# lZdhf# kemqZ_# fh`_l# [ulv# ihkeZg# aZ# [he__# dhjhldh_
\j_fy/# q_f# mklZgh\e_ggh_# klZjlh\h_# \j_fy# fhlhjZ# _keb# kb]gZe# kdhjhklb# g_
ihemq_g1

Ijbf_qZgb_ Kb]gZe# k# lZohf_ljbq_kdh]h# ]_g_jZlhjZ# beb# k# bg^bdZlhjZ# USP# ^he`gu# [ulv# \
)83/$#^ey#[ehdbjh\Zgby#aZsblghc#nmgdpbb#jhlhjZ
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#91817# Dhebq_kl\h#klZjlh\
5()875SOXV#bf__l#^hihegbl_evgmx#aZsblgmx#nmgdpbx#fhlhjZ/#dhlhjZy#ke_^bl
aZ# dhebq_kl\hf# klZjlh\# fhlhjZ1# HgZ# jZaebqZ_l# oheh^gu_# b# l_ieu_# klZjlu/
^himklbfh_#dhebq_kl\h#dhlhjuo#h[uqgh#hij_^_ey_lky#ijhba\h^bl_e_f#fhlhjZ1
?keb# ijhba\h^bl_ev# g_# ij_^hklZ\be# wlm# bgnhjfZpbx/# \# khhl\_lkl\bb# k
ghjfZfb# ,(&# 93367# b# ,(&# 93383# j_dhf_g^m_lky# ljb# oheh^guo# b# ^\Z# l_ieuo
klZjlZ1# >ey# ih^kq_lZ# klZjlh\# bkihevam_lky# klZjlh\uc# kb]gZe# +\u\h^# Start ,
aZsblghc#nmgdpbb1#Wlh#gm`gh#gZkljhblv#\#)83/$1

<uqbke_gb_# l_fi_jZlmju# hij_^_ey_l/#fh`gh# eb# kqblZlv# klZjl# oheh^guf# beb
l_ieuf1#L_fi_jZlmjm/# k# dhlhjhc# gZqbgZ_lky# l_ieuc# klZjl/#fh`gh# mklZgh\blv1
?keb# \uqbke_ggZy# l_fi_jZlmjZ# [m^_l# gb`_# mklZgh\e_ggh]h# agZq_gby/# klZjl
[m^_l#kqblZlvky#oheh^guf1

I_jbh^#i_j_mklZgh\db#lZd`_#gZkljZb\Z_lky1#Wlh#bf__l#^\_#p_eb=

�# ?keb# klZjl# hkms_kl\blky# lhevdh# ihke_# g_kdhevdbo#^himklbfuo# ihiulhd/
gZkqblZggh_# dhebq_kl\h# klZjlh\# [m^_l# i_j_mklZgh\e_gh# gZ# h^bg# ih
bkl_q_gbb#i_jbh^Z#i_j_mklZgh\db#+i_jbh^#hoeZ`^_gby,1

�# ?keb# ^hklb]gmlh# mklZgh\e_ggh_# dhebq_kl\h# klZjlh\/# Zdlb\bjm_lky
aZsblgZy#nmgdpby1#?keb#ijhbahc^_l#_s_#h^bg#klZjl/# aZsblgZy#nmgdpby
hldexqblky1#Kb]gZe#\udexq_gby#+\u\h^#75,3,#hklZ_lky#\#kbe_#^h#l_o#ihj/
ihdZ# g_# bkl_q_l# i_jbh^# i_j_mklZgh\db1# KlZjlmxsbc# [ehd# fh`gh
aZijh]jZffbjh\Zlv#\#)83/$#k#wlbf#ij_^mij_`^Zxsbf#kb]gZehf1

Ijb# gZeZ^d_# i_jbh^Z# i_j_mklZgh\db# g_h[oh^bfh# ijbgylv# \h# \gbfZgb_
bgnhjfZpbx#ijhba\h^bl_ey#fhlhjZ#h#i_jbh^_#hoeZ`^_gby1

>ey# nmgdpbb# dhebq_kl\Z# klZjlh\# fh`gh# dhgnb]mjbjh\Zlv# ^\Z# gZ[hjZ
iZjZf_ljh\1

#919# >bklZgpbhggZy#aZsblZ
>bklZgpbhggZy#aZsblZ#ij_^gZagZq_gZ#^ey#aZsblu#kf_rZgguo#\ukhdh\hevlguo
k_l_c#b#ijhkluo#\ukhdh\hevlguo#k_l_c1#<# lZdhf#kemqZ_#j_`bf#bkihevah\Zgby
g_cljZevghc# lhqdb# # g_# b]jZ_l# jheb1# >bklZgpbhggZy# aZsblZ# khklhbl# ba
ke_^mxsbo#ih^qbg_gguo#nmgdpbc=

�# KlZjl/

�# Hij_^_e_gb_#ihegh]h#khijhlb\e_gby/

�# GZijZ\e_ggZy#iZfylv

�# Eh]bdZ#\udexq_gby1

#91914# Nmgdpby
Nmgdpby# klZjlZ# ij_^mkfhlj_gZ# ^ey# ijh\_jdb# gZebqby# k[hy# b# \u[hjhqgh# ^ey
hij_^_e_gby#lbiZ#k[hy1#G_h[oh^bfu_#baf_jy_fu_#\_ebqbgu#^ey#hij_^_e_gby
ihegh]h# khijhlb\e_gby# b# ijbgylby# j_r_gby# h# gZijZ\e_gbb# \u[bjZxlky# \
aZ\bkbfhklb#hl# lbiZ# k[hy1#DZd# lhevdh# hij_^_e_gh# gZijZ\e_gb_# b# hij_^_e_gZ
ahgZ# \hagbdgh\_gby# k[hy/# ^ey# hij_^_e_gby# \j_f_gb# \udexq_gby# \
khhl\_lkl\bb#k#mklZgh\e_gghc#oZjZdl_jbklbdhc#\j_f_gb#ihegh]h#khijhlb\e_gby
bkihevam_lky#eh]bdZ#\udexq_gby1
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>bklZgpbhggZy# aZsblZ# lZd`_# \dexqZ_l# nmgdpbx# Z\lhi_j_dexq_gby/# \
ihke_^mxs_f# lZd`_# gZau\Z_fhc# $51# Wlh# iha\hey_l# ijh\h^blv# dhjhldb_
hldexq_gby1#<hafh`gh#fZdkbfmf#^\Z#Z\lhi_j_dexq_gby1#G_h[oh^bfh# ijbgylv
\h#\gbfZgb_/#qlh#ihke_#\lhjh]h#Z\lhi_j_dexq_gy#kbeh\hfm#\udexqZl_ex#[m^_l
g_h[oh^bfh# [hevr_# g_jZ[hq_]h# \j_f_gb# ^ey# \hkklZgh\e_gby# ihegh]h# pbdeZ
\dexq_gby0\udexq_gby1

Bf__lky# lZd`_# aZsblgZy#nmgdpby# kjZ\g_gby# kb]gZeZ/# k# dhlhjhc# fh`_l# [ulv
\u[hjhqgh# aZsbs_gZ# dhjhldZy# ebgby1# >ey# wlh]h# g_h[oh^bfZ# iZjZ# ibehlguo
ijh\h^h\#^ey#h[f_gZ#kb]gZeZfb1

>ey# nmgdpbhgbjh\Zgby# kbkl_fu# \Z`gh# h[gZjm`blv# ]^_# gZoh^blky# k[hc# dZd
fh`gh# jZgvr_# ihke_# _]h# \hagbdgh\_gby/# # qlh[u# ij_^hl\jZlblv# ihke_^kl\by1
LZd#dZd#\ukhdh\hevlgu_#k_lb#h[uqgh#jZkiheh`_gu#gZ#[hevrbo#ijhkljZgkl\Zo/
^ey# nmgdpbhgbjh\Zgby# k_lb# g_h[oh^bfh# ijhke_`b\Zgb_# bgnhjfZpbb# \
dbehf_ljZo# ihke_# lh]h# dZd# k[hc# ijb\_^_l# d# \udexq_gbx1# K# wlhc# p_evx# \
^bklZgpbhggmx# aZsblm# \oh^bl# lZd`_# h[gZjm`bl_ev# k[hy/# dhlhjuc# fh`_l
hij_^_eblv#jZkklhygb_#^h#f_klZ#ijhbkoh`^_gby# k[hy#gZ# hkgh\_# baf_jy_fh]h
ihegh]h#khijhlb\e_gby1#Hg#\uqbkey_l#jZkklhygb_#\#dbehf_ljZo#^h#gZjmr_gby
hl#ijhlb\h^_ckl\by#ghkbl_ey#beb#dZ[_ey1

DZd#lhevdh#k[hc#\#kbkl_f_#hklZgh\e_g#b#h[gZjm`_gh#_]h#f_klhgZoh`^_gb_/#^ey
hi_jZlhjZ# k_lb# fh`_l# [ulv# bgl_j_kguf# ijhZgZebabjh\Zlv# k[hc# k
ihke_^h\Zl_evghklvx# gZjmrZxsbo# i_j_f_gguo# b# kb]gZebabjmxsbo# kh[ulbc1
>ey# wlhc# p_eb# 5()875SOXV# ij_^hklZ\ey_l# nmgdpbx# aZibkb# g_klZg^Zjlguo
kbkl_fguo#^Zgguo1

Nmgdpby#aZibkb#gZjmr_gbc#klZjlm_l#eb[h#k#ihfhsvx#\g_rg_]h#kb]gZeZ# +q_j_a
[bgZjguc#\\h^,#beb#k#ihfhsvx#kb]gZeZ#k#^bklZgpbhgghc#aZsblu1#H[sbc#klZjl/
h[sb_#\u\h^u#klZjlZ#beb#\udexq_gby#fh]ml#[ulv#bkihevah\Zgu#^ey#wlhc#p_eb1

?keb#aZibkv#gZjmr_gbc#klZjlm_l#k#h[sbf#klZjlmxsbf#kb]gZehf/#i_j_f_ggu_
gZjmr_gbc# [m^ml# aZibku\Zlvky# ^ey# # dZ`^h]h# k[hy/# # ijhbkoh^ys_]h# \# k_lb/# \
dhlhjhc# ^bklZgpbhggZy# aZsblZ# gZoh^blky# \# jZ[hq_f# khklhygbb# gZ# hkgh\_
Zdlb\Zpbb#gZkljhcdb1#Gh#_keb#aZibkv#^he`gZ#hkms_kl\eylvky# lhevdh#\#kemqZ_
\hagbdgh\_gby# k[hy# \# aZsbs_gghc# ahg_# ^bklZgpbhgghc# aZsblu/# aZibkv
gZjmr_gbc#^he`gZ#klZjlh\Zlv#\f_kl_#k#kb]gZehf#hldexq_gby1

<# k_lyo# k# bahebjh\Zgghc# g_cljZevghc# lhqdhc# beb# k# dhfi_gkZpb_c# gZjmr_gby
aZa_fe_gby# d# ^bklZgpbhgghc# aZsbl_#fh`gh# ^h[Z\blv#nmgdpbx# gZijZ\e_gghc
aZsblu#aZa_fe_gby1

LZd`_# ij_^hklZ\e_gZ# \hafh`ghklv# i_j_dexqZlv# nmgdpbx# ^bklZgpbhgghc
aZsblu# gZ#nmgdpbx# aZsblu# ijb# k\_jolhd_1#Wlm# ijhp_^mjm# h[uqgh# gZau\Zxl
Z\Zjbcghc#aZsblhc#ijb#k\_jolhd_#k#hij_^_e_gguf#\j_f_g_f/#hgZ#g_h[oh^bfZ
dh]^Z#ba0aZ#k[hy#\#jZ[hl_#0&%#g_evay#ihemqblv#\\h^gu_#agZq_gby#gZijy`_gby1
Nmgdpby# ijh]jZffbjh\Zgby# +)83/$,/# ij_^hklZ\e_ggZy# \# dhgnb]mjZpbhgghc
ijh]jZff_/#^he`gZ#bkihevah\Zlvky#^ey#[ehdbjh\Zgby#^bklZgpbhgghc#aZsblu#k
ihfhsvx#kb]gZeZ#[bgZjgh]h#\\h^Z1

)83/$#lZd`_#ihfh]Z_l#\g_^jblv#^jm]b_#^hihegbl_evgu_#eh]bdb1#Wlh#iha\hey_l
hq_gv# e_]dh# \g_^jblv# ^hihegbl_evgu_# p_ib/# g_h[oh^bfu_# ^ey# dhgdj_lgh]h
ijh_dlZ1

#91915# :gZeh]h\u_#\\h^u
Baf_j_ggu_#\_ebqbgu#ijhihjpbhgZevgu_#lhdm#b#gZijy`_gbx#g_h[oh^bfu#^ey
^bklZgpbhgghc#aZsblu1
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Ebg_cgu_# lhdb# b#nZagu_# gZijy`_gby# \k_]^Z# hj]Zgbah\Zgu# \# ]jmiiZo# ih# ljb1
Ijb#wlhf#fh`gh#dhgnb]mjbjh\Zlv#ke_^mxsb_#dhf[bgZpbb=

�# Baf_jbl_evguc#\\h^#4/5/6=
LjZgknhjfZlhj#lhdZ#beb#^Zlqbd#\#ebgbb##/4/#/5/#/6/

�# Baf_jbl_evguc#\\h^#7/8/9=
LjZgknhjfZlhj#gZijy`_gby#beb#^Zlqbd#\#ebgbb#/4/#/5/#/6/

beb

�# Baf_jbl_evguc#\\h^#4/5/6=
LjZgknhjfZlhj#gZijy`_gby#beb#^Zlqbd#\#ebgbb#/4/#/5/#/6/

�# Baf_jbl_evguc#\\h^#7/8/9=
LjZgknhjfZlhj#lhdZ#beb#^Zlqbd#\#ebgbb#/4/#/5/#/6/

K_^vfhc# baf_jbl_evguc# \\h^# h[uqgh# ij_^gZagZq_g# ^ey# ihemq_gby
baf_j_gguo#agZq_gbc#lhdZ#^ey#gZijZ\e_ggh]h#\Zll0f_ljbq_kdh]h#dhgljhey#ijb
gZjmr_gbb#aZa_fe_gby1

#91916# KlZjl
Nmgdpby# klZjlZ# \# ^bklZgpbhgghc# aZsblu# ij_^gZagZq_gZ# ^ey# lh]h/# qlh[u
\uy\eylv# k[hb# \# k_lb# [ukljh# b# \u[hjhqgh1# ?_# Zdlb\Zpby# ^he`gZ# h[_ki_qblv
gZ^e_`Zs__# nmgdpbhgbjh\Zgb_# ^bklZgpbhgghc# aZsblu# dZd# \# k_lyo# k
aZa_fe_gb_f#k#\ukhdbf#khijhlb\e_gb_f/#lZd#b#\#k_lyo#k#aZa_fe_gb_f#k#gbadbf
khijhlb\e_gb_f1#Ijb#wlhf#aZa_fe_gb_#k#\ukhdbf#khijhlb\e_gb_f#agZqbl/#qlh
k_lv#nmgdpbhgbjm_l#k#bahebjh\Zgghc#g_cljZevghc#lhqdhc#beb#k# dhfi_gkZpb_c
gZjmr_gby#aZa_fe_gby1#>bklZgpbhggZy#aZsblZ#^he`gZ#lZd`_#nmgdpbhgbjh\Zlv
ijZ\bevgh# dh]^Z# k_lv# i_j_dexqZ_lky# k# dhfi_gkZpbb# gZjmr_gby# aZa_fe_gby# d
aZa_fe_gby#gbadh]h#khijhlb\e_gby#gZ#dhjhldh_#\j_fy1

:dlb\Zpby# ijb# khhl\_lkl\mxs_f# \u[hj_# baf_jy_fuo# \_ebqbg# ^he`gZ# [ulv
kihkh[gZ# Z^Zilbjh\Zlvky# d# baf_gy_fhc# fhsghklb# \# k_lb1# <# l_q_gb_# ^gy
fbgbfZevguc# lhd#h[uqgh# agZqbl_evgh# \ur_#q_f#fZdkbfZevguc#\hagbdZxsbc
lhd# gZ]jmadb# ba0aZ# gZebqby# \ukhdhc# fhsghklb# nZagh]h# gZjmr_gby1# GZ
ijhly`_gb_# wlh]h# i_jbh^Z# h^gh]h# klZjlZ# k\_jogZijy`_gby# ^hklZlhqgh# ^ey
[ukljh]h#b#\u[hjhqgh]h#\uy\e_gby#gZjmr_gby1

L_f#g_#f_g__/#ghqvx#fhsghklv#nZagh]h#gZjmr_gby#fh`_l#m\_ebqblvky#\#lZdhc
f_j_/# qlh# lhd# gZjmr_gby# fh`_l# [ulv# f_gvr_# q_f# \ur_mihfygmluc# lhd
gZ]jmadb1# <# # wlbo# mkeh\byo# gZ^_`gh_# \uy\e_gb_# gZjmr_gb_# g_\hafh`gh# [_a
h[jZ[hldb#bgnhjfZpbb#h#gZijy`_gbb1

>ey#h[_ki_q_gby#[_ki_j_[hcgh]h#nmgdpbhgbjh\Zgby#k#^bklZgpbhgghc#aZsblhc
\h#\k_o#kblmZpbyo#Zdlb\Zpby#khklhbl#ba=

�# KlZjl#k\_jolhdZ#,!/

�# KlZjl#lhdZ#gZjmr_ggh]h#aZa_fe_gby#,(!#b

�# KlZjl#k\_jolhdZ/#dhgljhebjm_fuc#gZijy`_gb_f#8)?2#,)!

KlZjl# k\_jolhdZ# ,!# bkihevam_lky# ^ey# gZ[ex^_gby# aZ# ebl_cgufb# lhdZfb/
ij_\urZxsbfb# ihjh]h\u_# agZq_gby1# GZ# ke_^mxs_c# ko_f_# ihdZaZgZ
khhl\_lkl\mxsZy#h[jZ[hldZ#kb]gZeZ1
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Ko_fZ#8:=##Eh]bq_kdZy#ko_fZ#klZjlZ#k\_jolhdZ #

?keb# djbl_jbc# k\_jolhdZ# \# ijh\h^gbd_# ij_\ur_g/# ihy\eyxlky# klZjlh\u_
kb]gZeu# 6WDUW05/# 6WDUW06# b# 6WDUW07# ^ey# khhl\_lkl\mxs_]h# ijh\h^gbdZ1# Kb]gZe
6WDUW0(# aZ\bkbl# hl# lhdZ# aZa_fe_gby/# dhlhjuc# \uqbkey_lky# hl# kmffu# \k_o
ebg_cguo# lhdh\1#Ihke_# wlh]h# \ujZ[Zlu\Z_lky# kb]gZe# h[s_]h# klZjlZ#*HQHUDO0
6WDUW# \aZbfgh# k\yamxsbc# \k_# klZjlh\u_# kb]gZeu# +\hafh`_g# lZd`_# \ZjbZgl# k
kb]gZehf#6WDUW0(,1#L_f# g_#f_g__/# g_h[oh^bfh# aZf_lblv/# qlh# gZkljhcdZ# klZjlZ
6WDUW0(# \u[bjZ_lky# ^ey# ij_^hl\jZs_gby# klZjlZ# \ke_^kl\b_# gZjmr_gby
aZa_fe_gby/# \hagbdZxs_]h#\# k_lb# k# bahebjh\Zgghc# g_cljZevghc# lhqdhc# beb# k
dhfi_gkZpb_c#gZjmr_gby#aZa_fe_gby1

KlZjl# k\_jolhdZ# k# dhgljhe_f# gZijy`_gby# hkgh\Zg# gZ# \aZbfhk\yab# f_`^m
gb`g_c# lhqdhc# lhdZ# ,)!# b# gb`g_c# lhqdhc# gZijy`_gby# 8)?1# Kbkl_fgh_
gZijy`_gb_#\# wlhf# kemqZ_#^he`gh#[ulv#f_gvr_# mklZgh\e_gghc# gb`g_c# lhqdb
gZijy`_gby#8)?#b#khhl\_lkl\mxsbc#ebg_cguc#lhd#^he`_g#ij_\urZlv#gb`gxx
lhqdm#lhdZ#,)!1

DZd#ihdZaZgh#gZ#ke_^mxs_c#ko_f_/#kb]gZeu#klZjlZ#^ey#^\mo0#beb#lj_oihexkgh]h
gZjmr_gby# [_a# a_fgh]h# dhglZdlZ#nhjfbjmxlky# ba# dhf[bgZpbb# ^\mo# ebg_cguo
lhdh\/#dZ`^uc#k#khhl\_lkl\mxsbf#\g_rgbf#gZijy`_gb_f#k#nZau#gZ#g_cljZev1
<ujZ[Zlu\Z_lky# lhevdh# h^bg# kb]gZe# klZjlZ# _keb# lhdb# gb`g_c# lhqdb# \# ^\mo
ijh\h^gbdZo# ij_\ur_gu# b# \uiheg_gu# mkeh\by# g_^hklZlhqgh]h# gZijy`_gby
\g_rg_]h#gZijy`_gby#k#nZau#gZ#g_cljZev1

Ko_fZ#8;=#Eh]bq_kdZy#ko_fZ#klZjlZ#k\_jolhdZ#k#dhgljhe_f#gZijy`_gby
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<# kemqZ_# gZjmr_gbc# dhglZdlZ# # aZa_fe_gby/# \# aZ\bkbfhklb# hl# hlghr_gby# d
g_cljZeb# k# lhdhf# aZa_fe_gby# dhf[bgbjmxlky# lhevdh#nZagh_# gZijy`_gb_# beb
ebg_cguc# lhd1# <# wlhf# kemqZ_# gZebqb_# lhdZ# aZa_fe_gby# m`_# ^hklZlhqgh# ^ey
h[gZjm`_gby# khklhygby# gZjmr_gghc# kbkl_fu1# Ijb# wlhf# ebg_cgu_# lhdb# g_
dhgljhebjmxlky1# GZdhg_p/# ^ey# \uy\e_gby# ih\j_`^_ggh]h# ijh\h^gbdZ
bkihevam_lky#gZ[ex^_gb_#aZ#mkeh\b_f#g_^hklZlhqgh]h#gZijy`_gby1

<#k_lyo#k#aZa_fe_gb_f#gbadh]h#khijhlb\e_gby#kb]gZe#k#lhdZ#aZa_fe_gby#k\yaZg
k# kb]gZehf# gZijy`_gby# nZa1# GZijhlb\/# \# k_lyo# \# aZa_fe_gb_f# \ukhdh]h
khijhlb\e_gby# kb]gZe# k# lhdZ# aZa_fe_gby# eh]bqgh# dhf[bgbjm_lky# k# kb]gZeZfb
\g_rg_]h# gZijy`_gby# k# nZau# gZ# g_cljZev1# Dhf[bgZpby# k# \g_rgbf
gZijy`_gb_f#k#nZau#gZ#g_cljZev#iha\hey_l#hkms_kl\e_gb_#klZjlZ#lhevdh#ijb
h[rbjghf#k[h_1

Eh]bq_kdb_#\aZbfgu_#kh_^bg_gby# +Ze]_[jZ#;mey,#kb]gZeh\#^ey#nhjfbjh\Zgby
khhl\_lkl\mxsbo#kb]gZeh\#klZjlZ#nhjfmebjmxlky#ke_^mxsbf#h[jZahf=

>ey#k_l_c#k#aZa_fe_gb_f#\ukhdh]h#khijhlb\e_gby=

6WDUW#5# ,5!# ∨# ^+,)5# !# ∧# ,)6!# ∧# 8)56?,# ∧# +,)7!# ∧# ,)5!# ∧# 8)75?,`
∨#^+,(!#∧#8)56?,#∧#+,)5#∧#,(!#∧#8)75?,`

6WDUW#6# ,6!# ∨# ^+,)6# !# ∧# ,)7!# ∧# 8)67?,# ∧# +,)5!# ∧# ,)6!# ∧# 8)56?,`
∨#^+,(!#∧#8)67?,#∧#+,)6#∧,(!#∧#8)56?,`

6WDUW#7# ,7!# ∨# ^+,)7!# ∧# ,)5!# ∧# 8)75?,# ∧# +,)6!# ∧# ,)7!# ∧# 8)67?,`
∨#^+,(!#∧#8)75?,#∧#+,)7#∧#,(!#∧#8)67?,`

b#^ey#k_l_c#k#aZa_fe_gb_f#gbadh]h#khijhlb\e_gby=

6WDUW#5# ,5!# ∨# ^+,)5!# ∧# ,)6!# ∧# 8)56?,# ∧# +,)7!# ∧# ,)5!# ∧# 8)75?,`
∨#^+,)5#∧#,(!#∧#8)5(?,`

6WDUW#6# ,6!#  # ^+,)6# !# ∧# ,)7!# ∧# 8)67?,# ∧# +,)5!# ∧# ,)6!# ∧# 8)5656?,`
∨#^+,)6#∧#,(!#∧#8)6(?,#`

6WDUW#7# ,7!# ∨# ^+,)7!# ∧# ,)5!# ∧# 8)75?,# ∧# +,)6!# ∧# ,)7!# ∧# 8)67?,`
∨#^+#,)7#∧#,(!#∧#8)7(?,`

∨=#f_`kh_^bg_gb_#25#+BEB,

∧=#f_`kh_^bg_gb_#$1'#+B,

Ijbf_qZgb_ <# k_lyo# k# djZldh\j_f_gguf# aZa_fe_gb_f# gbadh]h# khijhlb\e_gby# g_h[oh^bfh
\u[jZlv#lbi#k_lb#©aZa_fe_gb_#gbadh]h#khijhlb\e_gbyª1

#91917# <u[hj#nZau
K_lb# k# bahebjh\Zgghc# g_cljZevghc# lhqdhc# beb# k# dhfi_gkZpb_c# gZjmr_gby
aZa_fe_gby#ba0aZ# aZ\bkbfhklb#nmgdpbhgbjh\Zgby#k_lb#hl# wg_j]hkgZ[`_gby#g_
^he`gu# hldexqZlvky# ijb# gZjmr_gbb# aZa_fe_gby1# L_f# g_# f_g__/# _keb
gZjmr_gb_# aZa_fe_gby# klZgh\blky# h[rbjguf# i_j_dj_klguf# k[h_f/# fh`gh
hldexqblv#h^gm#beb#^\_#gb`gbo#lhqdb#gZjmr_gby#aZa_fe_gby1
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>ey# dhhj^bgZpbb# hldexq_gby# gb`g_c# lhqdb# gZjmr_gby# aZa_fe_gby# \
^bklZgpbhgghf# mijZ\e_gbb# aZijh]jZffbjh\Zg# \u[hj# nZau1# Wlh# iha\hey_l
hldexqblv# ijh\h^gbd# k# gZjmr_gguf# aZa_fe_gb_f# \# khhl\_lkl\bb# k
mklZgh\e_gghc# ihke_^h\Zl_evghklvx1# Fh`gh# mklZgh\blv# ke_^mxsb_
ihke_^h\Zl_evghklb=

•# :pbdebq_kdZy= /6#i_j_^#/4#i_j_^#/5

•# Pbdebq_kdZy= /4#i_j_^#/5#i_j_^#/6#i_j_^#/4

•# :pbdebq_kdZy= /4#i_j_^#/6#i_j_^#/5

•# Pbdebq_kdZy= /6#i_j_^#/5#i_j_^#/4#i_j_^#/6

GZijbf_j/# _keb# \# ^bklZgpbhgghf# mijZ\e_gbb# mklZgh\e_gZ# Zpbdebq_kdZy
ihke_^h\Zl_evghklv#/6#i_j_^#/4#i_j_^#/5/#\#kemqZ_#h[rbjgh]h#gZjmr_gby#/50
/60(# kgZqZeZ# [m^_l# hldexq_gZ# gb`gyy# lhqdZ# ijh\h^gbdZ# /61# GZjmr_gb_
aZa_fe_gby# \# ijh\h^gbd_# /5# hklZg_lky# Zdlb\guf# ihdZ# hg# g_# [m^_l# hldexq_g
kbkl_fguf# p_gljhf# mijZ\e_gby# ihke_# khhl\_lkl\mxs_]h# i_j_dexqZxs_]h
^_ckl\by#\#k_lb1

Ijbf_qZgb_ >ey# h[_ki_q_gby# ghjfZevgh]h# nmgdpbhgbjh\Zgby# ihke_^h\Zl_evghklb
ijh\h^gbdh\# baf_j_ggu_# \_ebqbgu# nZaguo# gZijy`_gbc# ^he`gu# [ulv
ijZ\bevgh#kh_^bg_gu#+ijZ\bevgZy#nZagZy#ihke_^h\Zl_evghklv,1

#91918# Hij_^_e_gb_#ihegh]h#khijhlb\e_gby
Ihke_#lh]h/#dZd#klZjl#meh\bl#gZjmr_gb_#b#ijZ\bevgh#_]h#\uy\bl/#\uqbkey_lky
ihegh_# \_ebqbgZ# ihegh]h# khijhlb\e_gby1# >bkdj_lgZy# ljZgknhjfZpby# Nmjv_
+')7,# bkihevam_lky# ^ey# \uqbke_gby# khhl\_lkl\mxsbo# j_Zevguo# b# fgbfuo
dhfihg_glh\# hl# hpbnjh\Zggh]h# lhdZ# b# baf_j_gguo# baf_j_gbc
ijhihjpbhgZevguo# gZijy`_gbx1# ')7# bkihevam_lky# ijb# wlhf/# lZd# dZd
baf_j_ggu_#\_ebqbgu#h[uqgh#bkdZ`_gu#i_j_oh^gufb# #\ebygbyfb#b#ihf_oZfb
k# baf_gy_fhc# qZklhlhc1# ')7# iha\hey_l# mkljZgblv# ihf_ob/# ij_\urZxsb_
[Zah\mx# qZklhlm/# lZd# wnn_dlb\gh/# qlh# memqrZ_lky# \uqbke_gb_# ihegh]h
khijhlb\e_gby1

JZ\_gkl\h#^ey#\uqbke_gby#j_Zevgh]h#b#fgbfh]h#dhfihg_glZ#i_j_f_gghc#lhdZ#k
')7#ihdZaZgh#\#ke_^mxs_f#ijbf_j_=

J_Zevguc#dhfihg_gl= ,5+5`^
3

4

Q
NFRVL

Q
,5H N

N

Q π⋅
⋅=

=

−

Fgbfuc#dhfihg_gl= ,5+5`^
3

4

Q
NVLQL

Q
,,P N

N

Q π⋅
⋅=

=

−

Fh^_evgZy# qZklhlZ#5()875#jZ\gZ# 415# d=p1#Dhebq_kl\h#fh^_evguo# agZq_gbc# Q
jZ\gh#57#ijb#qZklhl_#\#k_lb#83#=p1

Ihke_# \uqbke_gby# j_Zevgh]h# b# fgbfh]h# dhfihg_glh\# ihegh_# khijhlb\e_gb_
hij_^_ey_lky# k# ihfhsvx# ke_^mxs_]h# khhlghr_gby# ^ey# ^\moihexkgh]h
gZjmr_gby#[_a#aZa_feyxs_]h#dhglZdlZ=

//

//
// ,

8=
−

−
− =
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=/0/#±#wlh#ihegh_#khijhlb\e_gb_#gZjmr_gby/#dhlhjh_#g_h[oh^bfh#hij_^_eblv#b
8/0/# beb# ,/0/# ±# khhl\_lkl\mxsb_# i_j_f_ggu_# gZijy`_gby# beb# lhdZ1# H[_
i_j_f_ggu_# khhl\_lkl\mxl# ]_hf_ljbq_kdhc# jZagbp_# gZijy`_gby# beb# lhdh\# \
khhl\_lkl\mxsbo#ijh\h^gbdZo1

Ke_^mxs__# jZ\_gkl\h# fh`gh# bkihevah\Zlv# ijb# gZjmr_gbb# k# aZa_feyxsbf
dhglZdlhf=

(/

(/
(/ ,N,

8=
⋅+

= −
−

=/0(#hiylv#hagZqZ_l#ihegh_#khijhlb\e_gb_#ijb#gZjmr_gbb/#dhlhjh_#g_h[oh^bfh
hij_^_eblv/# 8/0(# beb# ,/# ±# wlh# khhl\_lkl\mxsb_# i_j_f_ggu_# gZijy`_gby# beb
lhdZ# khhl\_lkl\mxs_]h# ijh\h^gbdZ# b# ,(# ±# lhd# aZa_fe_gby# dZd# kmffZ# \k_o
ebg_cguo#lhdh\1

765( ,,,, ++=

L_f# g_# f_g__/# ^ey# nbgZevgh]h# \uqbke_gby# ihegh]h# khijhlb\e_gby# lhd
aZa_fe_gby#g_h[oh^bfh#hldhjj_dlbjh\Zlv# dhfie_dkguf#nZdlhjhf# aZa_fe_gby
N#dZd#ihdZaZgh#gb`_=







−⋅= 4

6
4

4

3
=
=N

Ijb# wlhf# # =3# ±# ihegh_# khijhlb\e_gb_# g_cljZevghc# kbkl_fu# b# =4# ±# ihegh_
khijhlb\e_gb_# kbkl_fu# iheh`bl_evghc# ihke_^h\Zl_evghklb1# Iheh`bl_evgZy
ihke_^h\Zl_evghklv/# g_]Zlb\gZy# ihke_^h\Zl_evghklv# b# g_cljZevgZy# kbkl_fZ
hij_^_e_gu#\#l_hjbb#kbff_ljbq_kdbo#dhfihg_glh\1

>ey# ijZ\bevgh]h# hij_^_e_gby# \k_o# lbih\# gZjmr_gbc# g_h[oh^bfh# \uqbkeblv
r_klv# pbdeh\# ihegh]h# khijhlb\e_gby># ljb# pbdeZ# ^ey# gZjmr_gbc# [_a
aZa_feyxs_]h#dhglZdlZ#b#ljb#pbdeZ#^ey#gZjmr_gbc#k#aZa_feyxsbf#dhglZdlhf1
<uqbke_gb_# ihegh]h# khijhlb\e_gby# ijb# wlhf# ^he`gh# [ulv# hkgh\Zgh# gZ
hij_^_e_gbb# ihegh]h# khijhlb\e_gby# gZjmr_gby# ^ey# gZjmr_gby# f_`^m
ijh\h^gbdZfb# /5# b# /61# Kh]eZkgh# \ur_mdZaZgghfm# khhlghr_gbx# g_h[oh^bfh
ihemqblv#ebg_cgh_#gZijy`_gb_#856#b#dZkdZ^bjh\Zggh_#kh_^bg_gb_#,56#gZ#hkgh\_
jZagbpZ#^\mo#nZaguo#gZijy`_gbc#b#khhl\_lkl\mxsbo#ebg_cguo#lhdh\1

Ebg_cgh_#gZijy`_gb_#856=

5H^8/56`# #5H^8/5`#0#5H^8/6`

,P^8/56`# #,P^8/5`#0#,P^8/6`

Lhd#kp_ie_gby##,56=

5H^,/56`# #5H^,/5`#0#5H^,/6`

,P^,/56`# #,P^,/5`#0#,P^,/6`

Ihke_# aZ\_jr_gby# hi_jZpbb# \uqbke_gby# fh`gh# ihemqblv# khhlghr_gb_# ^ey
\uqbke_gby#j_Zevgh]h#khijhlb\e_gby#5#b#j_Zdlb\gh]h#khijhlb\e_gby#;=

5
56

5
56

56565656

`,^,P+`,^5+
`^,P`^,P`^5H`^5H
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,,H
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+
+

=
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AZl_f# ihegh_# khijhlb\e_gb_# fh`gh# \uqbkeblv# k# ihfhsvx# ke_^mxs_]h
jZ\_gkl\Z1

=# #5#.#M;

LZd# dZd# ba0aZ# jZaebqguo# \ebygbc# ihegh_# khijhlb\e_gb_# fh`_l# kbevgh
hldehgylvky# hl# l_hj_lbq_kdh]h# agZq_gby# ihegh]h# khijhlb\e_gby# ebg_cghc
_^bgbpu1# Lbibqguf# ijbf_jhf# y\ey_lky# ^m]Z# dhjhldh]h# aZfudZgby1# <# wlhf
kemqZ_# ihegh_# khijhlb\e_gb_# gZjmr_gby# gZeh`_gh# g_ebg_cguf# ^m]h\uf
j_abklhjhf1# <h# ba[_`Zgb_# k[h_\/# ijb\h^ysbo# d# hldexq_gbx/# ih# mfheqZgbx
dhfZg^m#\udexq_gby#nhjfbjm_l#iehkdhklv#hldexq_gby1

GZ# ko_f_# 8<# ihdZaZgZ# oZjZdl_jbklbdZ# iheb]hggh]h# \udexq_gby# ^ey
^bklZgpbhggh]h# mijZ\e_gby1

Ko_fZ#8<=#OZjZdl_jbklbdZ#\udexq_gby#ijb#^bklZgpbhgghf#mijZ\e_gbb

<#i_j\hf#d\Z^jZgl_#oZjZdl_jbklbdZ#\udexq_gby#mklZgh\e_gZ#]hjbahglZevghc#b
\_jlbdZevghc# ebgb_c1# MklZgh\dZ# j_Z]bjh\Zgby# # ;# y\ey_lky# klZg^Zjlghc# ^ey
]hjbahglZevghc# ebgbb# b# mklZgh\dZ# j_abklhjZ# 5# 0# ^ey# \_jlbdZevghc# ebgbb1
Iehkdhklv#\udexq_gby#\#ihke_^kl\bb#kh_^bgy_lky#^\mfy#emqZfb#kh#\lhjuf#b#k
q_l\_jluf#d\Z^jZglhf1#M]he#\jZs_gby#emqZ#jZ\_g#δ5#\h#\lhjhf#d\Z^jZgl_#b#δ4
\#q_l\_jlhf#d\Z^jZgl_1

#91919# GZijZ\e_ggZy#iZfylv
GZijZ\e_ggh_#j_r_gb_#h[uqgh#ijbgbfZ_lky#gZ#hkgh\_#dhfie_dkghc#\_ebqbgu
ihegh]h# khijhlb\e_gby# gZjmr_gby1# Ihwlhfm# ^ey# hij_^_e_gby# gZijZ\e_gby
bkihevam_lky#baf_j_ggZy#\_ebqbgZ#gZijy`_gby#ijb#gZjmr_gbb1#L_f#g_#f_g__/
_keb# gZjmr_gb_# \hagbdg_l# \# g_ihkj_^kl\_gghc# [ebahklb# hl# mklZgh\e_gguo
ljZgknhjfZlhjh\2^Zlqbdh\/# ijbgylb_# j_r_gby# h# gZijZ\e_gbb# fh`_l# [ulv
k_jv_agh# gZjmr_gh# ba0aZ# baf_jy_fhc# \_ebqbgu# gbadh]h# gZijy`_gby# b
jZkk_ygguo#ihf_o1

Ihwlhfm#ijb#gZijZ\e_gghf#j_r_gbb#\k_]^Z#bkihevam_lky#iZfylv#gZijy`_gby1
<k_#gZijy`_gby# +nZagu_#b#ebg_cgu_#gZijy`_gby,#dhlhju_#[ueb#baf_j_gu#^h
\hagbdgh\_gby#gZjmr_gby/#khojZgyxlky#a^_kv1

Ihke_#ihy\e_gby#gZjmr_gby#fh`_l#\hagbdgmlv#m]he#kf_s_gby#ijb[ebabl_evgh
±# 63�1# GZijbf_j/# wlh# \hagbdZ_l# ijb# i_j_oh^_# k# [_ki_j_[hcghc# jZ[hlu# d
h[rbjghfm# gZjmr_gbx1# Wlhl# nZdl# g_h[oh^bfh# ijbgylv# \h# \gbfZgb_# ijb
mklZgh\e_gbb#iehkdhklb#\udexq_gby1

Iehkdhklv# \udexq_gby# mklZgZ\eb\Z_lky# ke_^mxsbf# h[jZahf# ^ey# khojZg_gby
ijZ\bevgh]h#gZijZ\e_gby=

<h#\lhjhf#d\Z^jZgl_

δ5# #<3�#.#63�# #453�
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b#\#q_l\_jlhf#d\Z^jZgl_

δ4# #3�#±#63�# #±#63�1

#9191:# Eh]bdZ#\udexq_gby
Eh]bdZ# \udexq_gby# kh_^bgy_l# ^bklZgpbhggh_# b# gZijZ\e_ggh_# # j_r_gb_# hl
hij_^_e_gby# ihegh]h# khijhlb\e_gby# d# mklZgh\e_gbx# oZjZdl_jbklbd# nmgdpbb
lZcf_jZ# beb# oZjZdl_jbklbd# gZkljhcdb1# <k_]h# _klv# ljb# ahgu# ihegh]h
khijhlb\e_gby/# h^gZ# gZijZ\e_ggZy# ahgZ# g_aZ\bkbfZy# hl# ihegh]h
khijhlb\e_gby# b# iylv# nmgdpbc# lZcf_jZ1# GZ# ke_^mxs_c# ko_f_# ihdZaZgu
j_]mebjm_fu_#oZjZdl_jbklbdb#ihegh]h#khijhlb\e_gby0lZcf_jZ1

Ko_fZ#93=#OZjZdl_jbklbdb#ihegh]h#khijhlb\e_gby0lZcf_jZ

DZd# ihdZaZgh# gZ# ko_f_/# ^ey# dZ`^hc# ahgu# ihegh]h# khijhlb\e_gby# b
gZijZ\e_gghc# ahgu#g_aZ\bkbfhc#hl#ihegh]h# khijhlb\e_gby#fh`gh# mklZgh\blv
gZijZ\e_gb_# \i_j_^# beb# gZaZ^1# Nmgdpbb# lZcf_jZ# jZkij_^_e_gu# ke_^mxsbf
h[jZahf=

�# <j_fy#W4#ihegh]h#khijhlb\e_gby#=4/

�# <j_fy#W5#ihegh]h#khijhlb\e_gby#=5/

�# <j_fy#W6#ihegh]h#khijhlb\e_gby#=6/

�# <j_fy#W7#gZijZ\e_gghc#ahgu#g_aZ\bkbfhc#hl#ihegh]h#khijhlb\e_gby
\#dZq_kl\_#gZijZ\e_ggh]h#aZiZkgh]h#\ZjbZglZ

�# <j_fy#W8#ihegh]h#khijhlb\e_gby#b#gZijZ\e_gghc#ahgu#g_aZ\bkbfhc#hl
ihegh]h#khijhlb\e_gby#\#dZq_kl\_#gZijZ\e_ggh]h#aZiZkgh]h#\ZjbZglZ

DZ`^mx#hl^_evgmx#ahgm#fh`gh#hldexqblv1#Lh/# dZdb_#ba#oZjZdl_jbklbd#^he`gu
[ulv# \u[jZgu/# hij_^_ey_lky# k# h^ghc# klhjhgu# lhiheh]b_c# k_lb# b/# k# ^jm]hc
klhjhgu/#ijh_dlhf#aZsblghc#dhgp_ipbb1

Djhf_#wlh]h/#eh]bdZ#\udexq_gby#ihdZau\Z_l#bgl_jn_ck#^ey#Z\lhi_j_dexq_gby
+$5,/# aZsblm# kjZ\g_gby# kb]gZeh\# b# \dexq_gb_# \# kemqZ_# gZjmr_gbc1# Ihwlhfm
nmgdpbhgbjh\Zgb_# ahgu# ihegh]h# khijhlb\e_gby# =4# h[_ki_qb\Z_lky# ^\mfy
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ki_pbZevgufb#ahgZfb#b#ahghc#[ehdbjh\Zgby#Z\lhi_j_dexq_gby1#<#ke_^mxs_f
jZa^_e_#hibkZgu#iZjZf_lju#gZkljhcdb/#dhlhju_#mqblu\Zlv1

#9191;# :\lhi_j_dexq_gb_
:\lhi_j_dexq_gb_#+$5,#ij_^gZagZq_gh#^ey#\hkklZgh\e_gby#jZ[hlu#k_lb#ihke_
\udexq_gby#\#j_amevlZl_#k[hy1#KlZlbklbdZ#ih\j_`^_gbc#9'(:#ihdZau\Z_l/#qlh
gZjmr_gbb#gZ#ebgbyo#i_j_^Zq#h[uqgh#bf_xl#i_j_oh^guc#oZjZdl_j1#GZjmr_gb_
\# dZ[_e_# ebgbb# i_j_^Zq/# gZijbf_j/# \hagbdr__# \# j_amevlZl_# m^ZjZ# fhegbb/
fh`gh#\hkklZgh\blv#ihke_#pbdeZ#Z\lhi_j_dexq_gby# +<ude±<de±<ude,1#JZ[hlZ
k_lb#fh`_l#[ulv#ihke_#wlh]h#\hkklZgh\e_gZ#[_a#ijh[e_f1

>ey# wlhc# nmgdpbb# g_h[oh^bf# \udexqZl_ev# kihkh[guc# hkms_kl\eylv
Z\lhi_j_dexq_gb_1# Hg# ^he`_g# [ulv# kihkh[_g# hkms_kl\blv# iheguc# pbde
Z\lhi_j_dexq_gby# aZ# hij_^_e_ggh_# \j_fy1# Ijb# hkms_kl\e_gbb# g_kdhevdbo
pbdeh\# Z\lhi_j_dexq_gby/# kbeh\hc# \udexqZl_ev# ^he`_g# [ulv# kihkh[_g# d
hlghkbl_evgh#[ukljhfm# \hkklZgh\e_gbx#^ey# ke_^mxs_]h#pbdeZ1#WlZ#nmgdpby
^he`gZ# [ulv# Zdlb\bjh\ZgZ# q_j_a# ^bklZgpbhggmx# aZsblm# ^ey# \\_^_gby
^_ckl\b_#Z\lhi_j_dexq_gby#\#k_lb1

:\lhi_j_dexq_gb_# fh`_l# hkms_kl\eylvky# lhevdh# ihke_# lh]h/# dh]^Z# ihemq_gh
ih^l\_j`^_gb_/#qlh#kbeh\hc#\udexqZl_ev#]hlh\#d#jZ[hl_#+&%02.,1#<#wlhc#k\yab
g_h[oh^bfh/# qlh[u# bkl_deh# \j_fy# [ehdbjh\Zgby# ihke_# ij_^u^ms_]h
Z\lhi_j_dexq_gby1#DZd#lhevdh#Z\lhi_j_dexq_gb_# ]hlh\h# d#nmgdpbhgbjh\Zgbx/
\# ^bklZgpbhgghc# aZsbl_# Zdlb\bjm_lky# ahgZ# k\_jo^hklb`_gby# =h# k
khhl\_lkl\mxsbf# \j_f_g_f# W�1# WlZ# ahgZ# gZeZ]Z_lky# gZ# i_j\mx# ahgm# ihegh]h
gZijy`_gby#=41

GZ# ke_^mxsbo# ^\mo# ko_fZo# ihdZaZgu# [ehd0ko_fu# Z\lhi_j_dexq_gby# ^ey
^bklZgpbhgghc#aZsblu1

Ko_fZ#94=#;ehd0ko_fZ#Z\lhi_j_dexq_gby#k#^bklZgpbhgghc#aZsblhc
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Ko_fZ#95=#;ehd0ko_fZ#kb]gZeZ#^ey#Z\lhi_j_dexq_gby#k#^bklZgpbhgghc#aZsblhc

GZ# ko_f_# 96# bah[jZ`_gZ# ]eZ\gZy# oZjZdl_jbklbdZ# \j_f_gb# ihegh]h
khijhlb\e_gby1#Ebg_cgZy#_^bgbpZ#^he`gZ#[ulv#aZsbs_gZ#f_`^m#klZgpbyfb#$
b# %1# OZjZdl_jbklbdZ# \j_f_gb# ihegh]h# khijhlb\e_gby# ihdZaZgZ# k
Z\lhi_j_dexq_gb_f#k#^bklZgpbhgghc#aZsblhc#gZ#klZgpbb#$1

Ko_fZ# 96=# OZjZdl_jbklbdb# \j_f_gb# ihegh]h# khijhlb\e_gby# ^ey# Z\lhi_j_dexq_gby# gZ
ebgbyo#i_j_^Zq

<# k_lyo# ebgbc# i_j_^Zq# ahgZ# =h# h[uqgh# mklZgZ\eb\Z_lky# gZ# 453# 0# 483(
ebg_cgh]h# ihegh]h# khijhlb\e_gby# =/1# <# wlhf# kemqZ_# mklZgh\dZ# lZcf_jZ# Wh
^he`gZ# khhl\_lkl\h\Zlv# \j_f_gb# W4# i_j\hc# ahgu# ihegh]h# khijhlb\e_gby# =41
AhgZ#[ehdbjh\Zgby#Z\lhi_j_dexq_gby#ijb#wlhf#^he`gZ#[ulv#g_Zdlb\ghc1

Ijb#\hagbdgh\_gbb#kb]gZeZ#H[s_]h#KlZjlZ#\j_fy#gZjmr_gby# WZ4#klZjlm_l#ijb
\hagbdgh\_gby#k[hy#\#k_lb1#Hgh#lh`_#^he`gh#[ulv#mklZgh\e_gh#gZ#\j_fy#ahgu
k\_jo^hklb`_gby# Wh1#?keb#^bklZgpbhggZy#aZsblZ#gZ#ijhly`_gbb#\j_f_gb#k[hy
ijb\h^bl#\#^_ckl\b_#\udexq_gb_/#klZjlm_l#Z\lhi_j_dexq_gb_1#Ijb#\udexq_gbb
ih#bkl_q_gbb#\j_f_gb#gZjmr_gby#Z\lhi_j_dexq_gb_#[ehdbjm_lky1#?keb#\j_fy
aZiZa^u\Zgby# WS4# bkl_deh# ihke_# klZjlZ# Z\lhi_j_dexq_gby/# kbeh\hc
\udexqZl_ev#[m^_l# hiylv# ijb\_^_g# \#^_ckl\b_1#<# # wlhf# kemqZ_#[m^_l# ihkeZg
kb]gZe# i_j\h]h# Z\lhi_j_dexq_gby# first 1# Ihke_# wlh]h# nmgdpby
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Z\lhi_j_dexq_gby#[m^_l#aZ[ehdbjh\ZgZ#gZ#ijhly`_gbb#\j_f_gb#[ehdbjh\Zgby
WVS#_keb#dhebq_kl\h#Z\lhi_j_dexq_gbc#mklZgh\e_gh#gZ#41

?keb# ihke_# Z\lhi_j_dexq_gby# gZjmr_gb_# \k_# _s_# ijbkmlkl\m_l/# ebg_cgZy
_^bgbpZ# [m^_l# hdhgqZl_evgh# \udexq_gZ# lhevdh# _keb# aZijh]jZffbjh\Zg# h^bg
pbde#Z\lhi_j_dexq_gby1#<#lZdhf#kemqZ_#kqblZ_lky/#qlh#Z\lhi_j_dexq_gb_#[ueh
g_mki_rguf1

Ijb# mki_rghf# Z\lhi_j_dexq_gbb# ke_^mxsbc# pbde# Z\lhi_j_dexq_gby# ijb
\hagbdgh\_gbb#ke_^mxs_]h#k[hy#[m^_l#jZaj_r_g#lhevdh#ih#bkl_q_gbb#\j_f_gb
[ehdbjh\Zgby#WVS1

Ih#bkl_q_gbb#\j_f_gb#gZjmr_gby#WZ4#ahgZ#=h#[m^_l#hiylv#hldexq_gZ1#<#kemqZ_
g_mki_rgh]h# Z\lhi_j_dexq_gby# ijhbahc^_l# \udexq_gb_# kh]eZkgh
oZjZdl_jbklbdZf# \j_f_gb# ihegh]h# khijhlb\e_gby1# Wlh# agZqbl/# qlh# [m^ml
hldexq_gu#lhevdh#gZjmr_gby#\#ahg_#=4#gZ#ijhly`_gbb#\j_f_gb##W41#>hklb`_gb_
ahgu#=4#h[uqgh#khklZ\ey_l#;8#0#<3(#ebg_cghc#_^bgbpu1

GZjmr_gby# \g_# wlhc# ahgu# \udexqZxlky# kh# \j_f_g_f# ]jZ^Zpbb# kh]eZkgh
mklZgh\e_gguf# oZjZdl_jbklbdZf# \j_f_gb# ihegh]h# khijhlb\e_gby1# Ihwlhfm
Z\lhi_j_dexq_gb_#ih^^_j`b\Z_l#jZaebqbl_evgmx#kihkh[ghklv1

Ijb# mklZgh\e_gbb# dhebq_kl\Z#Z\lhi_j_dexq_gbc#gZ# 5/#jZaj_rZ_lky#_s_#h^gh
Z\lhi_j_dexq_gb_/#_keb#ij_^u^ms__#[ueh#g_mki_rguf1#<#wlhf#kemqZ_#\j_fy
[ehdbjh\Zgby/#hlkq_l#dhlhjh]h#gZqbgZ_lky#ihke_#i_j\h]h#Z\lhi_j_dexq_gby/#g_
hdZau\Z_l# \ebygby# gZ# l_q_gb_# \lhjh]h# Z\lhi_j_dexq_gby1# Ijb# wlhf# lZd`_/
ih^h[gh#i_j\hfm#Z\lhi_j_dexq_gbx/#\j_fy#gZjmr_gby# WZ5#Zdlb\bjm_lky/#dh]^Z
ihkeZg#kb]gZe#H[s_]h#KlZjlZ1#?]h#gm`gh#Z^Zilbjh\Zlv#d#mklZgh\d_#\j_f_gb# W5
\lhjhc# ahgu# ihegh]h# khijhlb\e_gby# =51# <lhjZy# ahgZ# ihegh]h# khijhlb\e_gby
^he`gZ# [ulv# mklZgh\e_gZ# k# gZijZ\e_gb_f# \i_j_^/# Z# i_j\Zy# ahgZ# ihegh]h
khijhlb\e_gby#=4#^he`gZ#[ulv#kjZam#gZ^#g_c1#Ijb#g_dhlhjuo#h[klhyl_evkl\Zo
lZdZy# mklZgh\dZ# iha\hey_l# bkijZ\blv# gZjmr_gb_# \h# \j_fy# \lhjh]h
Z\lhi_j_dexq_gby/#_keb#hgh#\hagbdZ_l#\#ihke_^g_c#h[eZklb#ebg_cghc#_^bgbpu
aZ#ij_^_eZfb#ahgu#ihegh]h#khijhlb\e_gby#=41

?keb#\udexq_gb_#ijhbkoh^bl##ihke_#i_j\h]h#Z\lhi_j_dexq_gby#gZ#ijhly`_gbb
\j_f_gb# gZjmr_gby# WZ5/# klZjlm_l# \j_fy# aZ^_j`db# WS51# ?]h# g_h[oh^bfh
mklZgh\blv# khhl\_lkl\mxsbf# h[jZahf/# qlh[u# h[_ki_qblv# g_h[oh^bfh_# \j_fy
^ey# \hkklZgh\e_gby# kbeh\h]h# \udexqZl_ey1# AZl_f# g_h[oh^bfh# \hkklZgh\blv
]hlh\ghklv# Z\lhi_j_dexq_gby1#:\lhi_j_dexq_gb_# [m^_l# ]hlh\h# d# ^_ckl\bx# ih
bkl_q_gbb#\j_f_gb#aZ^_j`db#WS51#<#wlh#\j_fy#kbeh\hc#\udexqZl_ev#g_#ih^e_`bl
ijyfhfm# dhgljhex# b/# _keb# g_h[oh^bfh/# _]h# fh`gh# ijh]jZffbjh\Zlv# q_j_a
)83/$1

L_f# g_# f_g__/# _keb# i_j\h_# b^# ^\mo# \hafh`guo# Z\lhi_j_dexq_gbc# [ueh
mki_rguf/# ih# bkl_q_gbb# \j_f_gb# [ehdbjh\Zgby# Z\lhi_j_dexq_gb_# [m^_l
ijb\_^_gh# \# khklhygb_# ]hlh\ghklb1# Ijb# \hagbdgh\_gbb# gZjmr_gby# \# kbkl_f_
gZqg_lky#gh\uc#pbde#Z\lhi_j_dexq_gby1

<#kemqZ_#aZsblu#kf_rZgghc#ebg_cghc#_^bgbpu/#khklhys_c#ba#dZ[_e_c#b#ebgbc
i_j_^Zq/#Z\lhi_j_dexq_gb_#jZaj_r_gh#g_#lhevdh#\#h[eZklb#ebgbc#i_j_^Zq1#K
lhqdb# aj_gby# ^bklZgpbhgghc# aZsblu# _keb# ebg_cgZy# _^bgbpZ# gZqbgZ_lky# k
ebgbc#i_j_^Zq#b#aZdZgqb\Z_lky#dZ[_e_f/#hklZ_lky#\#ijbgpbi_#lZ#`_#mklZgh\dZ/
dZd# ^ey# hibkZggh]h# \ur_# klZg^Zjlgh]h# Z\lhi_j_dexq_gby1# Lhevdh# ahgZ
[ehdbjh\Zgby#Z\lhi_j_dexq_gby#=%#[m^_l#mklZgh\e_gZ#ijb[ebabl_evgh#gZ#<3(
ihegh]h#khijhlb\e_gby#ebgbc#i_j_^Zq#i_j\hc#k_dpbb1

GZ# ko_f_# 97# ihdZaZgu# khhl\_lkl\mxsb_# oZjZdl_jbklbdb# \j_f_gb# ihegh]h
khijhlb\e_gby1
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Ko_fZ# 97=# OZjZdl_jbklbdb# \j_f_gb# ihegh]h# khijhlb\e_gby# ^ey# Z\lhi_j_dexq_gby# gZ
ebgbyo#i_j_^Zq0dZ[_e_

<# wlhf# kemqZ_# ahgZ# [ehdbjh\Zgby# Z\lhi_j_dexq_gby# ijba\ZgZ# hkms_kl\eylv
Z\lhi_j_dexq_gb_#\#jZfdZo#mklZgh\e_gghc#ahgu1#?keb#gZjmr_gb_#ijhbkoh^bl#\
h[eZklb#dZ[_ey/#Z\lhi_j_dexq_gb_#[m^_l#aZ[ehdbjh\Zgh1

H]jZgbq_gb_#ijb#^hklb`_gbb#ahgu#k\_jo^hklb`_gby#g_h[oh^bfh#ba0aZ#lh]h/#qlh
dZd# ba\_klgh/#fh`gh# h`b^Zlv#ijb[ebabl_evgh# 8(# ih]j_rghkl_c# \# baf_j_gbyo
lhdZ# b# gZijy`_gby1# ?keb# baf_j_gby# lhdZ# b# gZijy`_gby# [he__# lhqgu_/
^hklb`_gb_# ahgu# k\_jo^hklb`_gby# g_h[oh^bfh# mklZgh\blv# khhl\_lkl\mxsbf
h[jZahf1

K#lhqdb#aj_gby#^bklZgpbhgghc#aZsblu/#_keb#kgZqZeZ#dhgljhebjh\Zlv#dZ[_ev/#Z
ihlhf# ebgbb# i_j_^Zq/# ^ey# [ehdZ^u# bkihevam_lky# ahgZ# [ehdbjh\Zgby
Z\lhi_j_dexq_gby#=%1#GZ#ke_^mxs_c#ko_f_#ihdZaZgu#oZjZdl_jbklbdb#\j_f_gb
ihegh]h#khijhlb\e_gby/#dhlhju_#g_h[oh^bfh#mklZgh\blv1

Ko_fZ# 98=# OZjZdl_jbklbdb# \j_f_gb# ihegh]h# khijhlb\e_gby# ^ey# Z\lhi_j_dexq_gby# gZ
dZ[_e_0ebgbb#i_j_^Zq

Ijb# \hagbdgh\_gbb# gZjmr_gby# gZ# dZ[_e_# Z\lhi_j_dexq_gb_# [m^_l
aZ[ehdbjh\Zgh# \# ahg_# [ehdbjh\Zgby#=%1#Ba0aZ# \ur_mihfygmluo# ih]j_rghkl_c
baf_j_gbc# lhdZ# b# gZijy`_gby# g_h[oh^bfh# mklZgZ\eb\Zlv# ahgm# [ehdbjh\Zgby
Z\lhi_j_dexq_gby#=%#gZ#ijb[ebabl_evgh#443(#iheghc#khijhlb\ey_fhklb#\k_]h
dZ[_ey1# >hklb`_gb_# ahgu# k\_jo^hklb`_gby# =h# aZ# khhl\_lkl\mxs__# \j_fy# Wh
mklZgZ\eb\Z_l# h[eZklv# ^ey# Zdlb\Zpbb# Z\lhi_j_dexq_gby# gZ# klhjhg_# ebgbc
i_j_^Zq1

#9191<# Ko_fZ#kjZ\g_gby#kb]gZeZ
?keb#h[eZklv#aZsblu#gb`_#gZbf_gvr_c#h[eZklb#mklZgh\e_gghc#gZ#5()875SOXV/
^hihegbl_evgh# k# ^bklZgpbhgghc# aZsblhc# g_h[oh^bfh# bkihevah\Zlv#nmgdpbx
kjZ\g_gby# kb]gZeh\1# Wlh# iha\hey_l# aZsbl_# k# \j_f_gghc# ]jZ^Zpb_c
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nmgdpbhgbjh\Zlv# i_j_f_`Zxs_# \# dZq_kl\_# aZsblu# kh# kjZ\g_gb_f1# Kh
kjZ\g_gb_f# kb]gZeZ# ^bklZgpbhggZy# aZsblZ# klZgh\blky# kbkl_fhc# aZsblu# k
dhffmgbdZpbhgguf# kh_^bg_gb_f1# L_f# g_# f_g__/# d# kh_^bg_gbx# kb]gZeZ# b
i_j_^Zq_# g_# ij_^ty\eyxlky# hkh[u_# lj_[h\Zgby/# dZd# \# kemqZ_# aZsblu# k
ebg_cghc# ^bnn_j_gpbZpb_c1# QZklv# aZsblghc# kbkl_fu/# \# wlhf# kemqZ_
^bklZgpbhggZy#aZsblZ/#nmgdpbhgbjm_l#[_a#dhffmgbdZpbhggh]h#kh_^bg_gby1

GZ#ke_^mxs_c#ko_f_#bah[jZ`_g#ijbgpbi#^bklZgpbhgghc#aZsblu#kh#kjZ\g_gb_f
kb]gZeh\#b#iZjZ#ibehlguo#ijh\h^h\/#g_h[oh^bfuo#^ey#wlh]h1

Ko_fZ#99=#OZjZdl_jbklbdZ#\j_f_gb#ihegh]h#khijhlb\e_gby#^ey#^bklZgpbhgghc#aZsblu
kh#kjZ\g_gb_f#kb]gZeh\

DZd# hlf_q_gh# \ur_/# ihegh_# khijhlb\e_gb_# ebg_cghc# _^bgbpu/# ih^e_`Zs_c
aZsbl_#k#h[_ki_q_gb_f#jZaebqZxs_c#kihkh[ghklb/#fh`_l#[ulv#lZd#fZeuf/#qlh
i_j\Zy# ahgZ# ihegh]h# khijhlb\e_gby# =4# ^he`gZ# [ulv# [hevr_/# q_f# ihegh_
khijhlb\e_gb_#p_ehc1#>ey#h[_ki_q_gby#\u[hjhqgh]h#\udexq_gby#g_h[oh^bfh
kjZ\g_gb_# kb]gZeh\1# Ihwlhfm# \j_fy# W4# i_j\hc# ahgu# ihegh]h# khijhlb\e_gby
gZqZevgh# m\_ebqb\Z_lky# k# 315# ^h# 316# k_d1# LZdbf# h[jZahf/# gZjmr_gb_# fh`_l
[ulv# \k_]^Z# \udexq_gh# ^bklZgpbhgghc# aZsblhc# \# l_q_gb_# m\_ebq_ggh]h
[Zah\h]h#\j_f_gb/#g_aZ\bkbfh]h#hl#khklhygby#dhffmgbdZpbhggh]h#kh_^bg_gby1

>\Z# [ehdZ# ^bklZgpbhgghc# aZsblu# gZ# dZ`^hf# dhgp_# ebg_cghc# _^bgbpu
kh_^bg_gu#f_`^m# kh[hc# iZjhc# ibehlguo# ijh\h^h\/#nhjfbjmy# kjZ\gb\Zxsmx
aZsblgmx# kbkl_fm1# Wlh# iha\hey_l# kjZ\gb\Zlv# kb]gZe# H[s_]h# KlZjlZ# b
aZsblguc# kb]gZe# ihegh]h# khijhlb\e_gby# =4?/# \hagbdZxsb_# \h# \j_fy
gZjmr_gby1#GZ#ke_^mxs_c#ko_f_#ihdZaZg#ijbf_j#nmgdpbhgbjh\Zgby#kjZ\g_gby
kb]gZeh\##k#ihfhsvx#ijhkluo#j_e_cguo#dhglZdlh\1

Ko_fZ#9:=#Ijbgpbi#nmgdpbhgbjh\Zgby#^bklZgpbhgghc#aZsblu#kh#kjZ\g_gb_f#kb]gZeh\

>\Z# [ehdZ# ^bklZgpbhgghc# aZsblu# kh_^bg_gu# iZjhc# ibehlguo# ijh\h^h\1# LZd/
^\Z# aZsblguo# mkljhckl\Z# nhjfbjmxl# i_lex1# GZ# dZ`^hf# dhgp_# i_leb
ijbf_gy_lky# \kihfh]Zl_evgh_# gZijy`_gb_1# Iheh\bgZ# dZ`^h]h
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\kihfh]Zl_evgh]h# gZijy`_gby# ijbk\Zb\Z_lky# ^\mf# bkihevam_fuf# [bgZjguf
\\h^Zf1#Wlh#fh`gh# lZd`_# bkihevah\Zlv# ^ey# dhgljhebjh\Zgby# iZju# ibehlguo
ijh\h^h\1# ?keb# \kihfh]Zl_evgh_# gZijy`_gb_# [m^_l# g_ijZ\bevguf/# kb]gZe
bgl_jn_j_gpbb# fh`_l# [ulv# ijhba\_^_g# ih# bkl_q_gbb# aZijh]jZffbjh\Zggh]h
\j_f_gb#aZ^_j`db/#gZijbf_j/#8#k_d1#?keb#g_h[oh^bfh/#hg#[m^_l#ihkeZg#^Ze__
gZ# klZgpbx# mijZ\e_gby1# DZd# hibkZgh# \ur_/# \# kemqZ_# ih\j_`^_gghc# iZju
ibehlguo# ijh\h^h\# ebg_cgZy# _^bgbpZ# [m^_l# hklZ\Zlvky# aZsbs_gghc
^bklZgpbhgghc#aZsblhc#k#m\_ebq_gguf#[Zah\uf#\j_f_g_f1

?keb# ijb# wlhf# ijhbahc^_l# gZjmr_gb_# \# k_lb/# [m^ml# hldexq_gu# h[Z
^bklZgpbhgguo# aZsblguo# [ehdZ# +gZ# dhgpZo# ebgbb,1# K# dZ`^h]h# ba# gbo# [m^_l
ihkeZg#kb]gZe#H[s_]h#KlZjlZ1#DhglZdlu#*06WDUW#12&/#Z#\f_kl_#k#gbfb#b#dhevph
kjZ\g_gby/#[m^ml#hldjulu1#Kh_^bg_gb_#kh#kjZ\g_gb_f#kb]gZeh\#gZjmr_gh1#LZd
dZd#dhevph#hldju\Z_lky#lhevdh#gZ#4#k_d/#kb]gZe#bgl_jn_j_gpbb#g_#ihkueZ_lky1

L_f#g_#f_g__/#\udexq_gb_#k#ihfhsvx#^bklZgpbhgghc#aZsblu#\hafh`gh#lhevdh
_keb# h[Z# [ehdZ# aZsblu# ihkueZxl# ihegh_# khijhlb\e_gb_# ijb# gZjmr_gbb# \
jZfdZo# i_j\hc# ahgu# ihegh]h# khijhlb\e_gby# =41# <# wlhf# kemqZ_# kb]gZe# =4?# /
dhlhjuc#aZdju\Z_l#dhevph#kjZ\g_gby/#ihkueZ_lky#_s_#jZa1#AZdjulh_#khklhygb_
dhevpZ# kjZ\g_gby# agZqbl/# qlh# gZjmr_gb_# \hagbdeh# \# jZfdZo# aZsblghc# ahgu
h[hbo#mkljhckl\#^bklZgpbhgghc#aZsblu1##<#kemqZ_#\hagbdgh\_gby#gZjmr_gby#aZ
ij_^_eZfb# aZsblghc# ahgu# dhevph# g_# fh`_l# [ulv# aZfdgmlh# [ehdhf
^bklZgpbhgghc# aZsblu# ba0aZ# hlkmlkl\by# kb]gZeZ#=4?1#Ihwlhfm# \udexq_gb_# g_
ijhbahc^_l1

AZsblZ#kh#kjZ\g_gb_f#kb]gZeh\#lZd`_#nmgdpbhgbjm_l/#_keb#ebg_cgZy#_^bgbpZ
iblZ_lky# lhevdh# k# h^ghc# klhjhgu1# K# dhevphf# kjZ\g_gby# ijbf_g_gZ# d\Zab0
woh\Zy1#Dhevph#hklZg_lky# aZdjuluf/# lZd# dZd#^bklZgpbhggZy# aZsblZ#gZ#^jm]hf
dhgp_# ebgbb# hklZ_lky# \# g_ih^\b`ghf# khklhygbb# k# gZjmr_gb_f# \# jZfdZo
aZsblghc#ahgu1

GZjmr_gb_#\#aZsblghc#ahg_#fh`gh#hldexqblv#[ukljh#b#\u[hjhqgh#k#ihfhsvx
aZsblu# kh# kjZ\g_gb_f# kb]gZeh\1# L_f# g_# f_g__/# ijb# ijh\_^_gbb# gZkljhcdb
g_h[oh^bfh# h[jZlblv# \gbfZgb_# gZ# jZ[hq__# \j_fy# kb]gZeh\1# <Z`gh/# qlh[u
kb]gZe# h[s_]h# klZjlZ# *06WDUW# \k_]^Z# ihy\eyeky# i_j_^# kb]gZehf# =4?# ^ey
h[_ki_q_gby#hldjulby#dhevpZ#kjZ\g_gby#\#ijZ\bevgh_#\j_fy1

Djhf_#lh]h/#g_h[oh^bfh#bf_lv#\#\b^m/#qlh#kb]gZeu/#g_h[oh^bfu_#^ey#aZsblu
kh#kjZ\g_gb_f#kb]gZeh\/#g_#\k_]^Z#ihemqZxlky#\#h^gh#b# lh#`_#\j_fy#k#h[hbo
dhgph\# ebgbb1# G_h[oh^bfh# hij_^_eblv# ^hklZlhqgmx# aZ^_j`dm# aZdjulby# gZ
[bgZjguo#\\h^Zo1

#919143# I_j_dexq_gb_#ijb#klhcdbo#gZjmr_gbyo
>bklZgpbhggZy# aZsblu# bf__l# lZd`_# nmgdpbx# i_j_dexq_gby# ijb# klhcdbo
gZjmr_gbyo1# H[uqgh# __# gZau\Zxl# ijbh[j_l_gb_f# jmqgh]h# i_j_dexq_gby1
:dlb\bjh\Z\# wlm# mklZgh\dm/# fh`gh# ^bklZgpbhggh# beb# gZ# f_kl_# hdZau\Zlv
\ebygb_#gZ#\udexqZxsbc#hl\_l#dhfZg^hc#kbeh\hfm#\udexqZl_ex#dZd#ihdZaZgh
gb`_=

�# KlZg^Zjlgh_#nmgdpbhgbjh\Zgb_
<#wlhf#kemqZ_#nmgdpby#©i_j_dexq_gby#ijb#mklhcqb\uo#gZjmr_gbyoª
hldexq_gZ1#>bklZgpbhggZy#aZsblZ#b]ghjbjm_l#dhfZg^m#\dexq_gby
kbeh\h]h#\udexqZl_ey1#GZjmr_gb_#hldexqZ_lky#lhevdh#\#khhl\_lkl\bb#k
mklZgh\e_ggufb#oZjZdl_jbklbdZfb#ihegh]h#khijhlb\e_gby1#Wlh#agZqbl/
qlh#gZjmr_gb_#[m^_l#hldexq_gh#\#i_j\hc#ahg_#ihegh]h#khijhlb\e_gby#aZ
\j_fy#W4#b#\h#\lhjhc#ahg_#ihegh]h#khijhlb\e_gby#aZ#\j_fy#W51
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�# Bkihevah\Zgb_#ahgu#k\_jo^hklb`_gby
K#wlhc#mklZgh\dhc#klZ^by#k\_jo^hklb`_gby#[m^_l#Zdlb\bjh\ZgZ#gZ
ijhly`_gbb#533#fk_d#k#ihfhsvx#dhfZg^u#kbeh\h]h#\udexqZl_ey1#AhgZ
aZsblu#hij_^_ey_lky#mklZgh\dhc#klZ^bb#k\_jo^hklb`_gby#=h1#H[uqgh
hgZ#khklZ\ey_l#453#«#483(#ebg_cgh]h#ihegh]h#khijhlb\e_gby#=/1#Ijb
wlhf#\udexq_gb_#ijhbkoh^bl#aZ#khhl\_lkl\mxs__#\j_fy#Wh1#?keb
kbeh\hc#\udexqZl_ev#\dexq_g#nmgdpb_c#Z\lhi_j_dexq_gby/#ahgZ
k\_jo^hklb`_gby#g_#Zdlb\bjm_lky1

�# <udexq_gb_#ihke_#h[s_]h#klZjlZ=
Ijb#wlhc#mklZgh\d_#kb]gZe#h[s_]h#klZjlZ#y\ey_lky#klZg^Zjlguf1#?keb
kb]gZe#h[s_]h#klZjlZ#\hagbdZ_l#\#fhf_gl/#dh]^Z#kbeh\hc#\udexqZl_ev
\dexq_g/#^bklZgpbhggZy#aZsblZ#g_f_^e_ggh#\udexqZ_lky1#Ijb#wlhf#g_
bkihevam_lky#baf_j_gb_#ihegh]h#khijhlb\e_gby1

#919144# I_j_dexq_gb_#gZ#Z\Zjbcgh_#hij_^_e_ggh_#\j_fy#k\_jolhdZ
<# kemqZ_# g_bkijZ\ghklb# mkljhckl\Z# PFE# \# # baf_jbl_evghf# ljZgknhjfZlhj_
gZijy`_gby# ^bklZgpbhggZy# aZsblZ# g_# [m^_l# kihkh[gZ# nmgdpbhgbjh\Zlv
gZ^e_`Zsbf# h[jZahf# ba0aZ# g_ijZ\bevgh# baf_j_gguo# \_ebqbg# gZijy`_gby1
Ihwlhfm#g_h[oh^bfh#aZ[ehdbjh\Zlv#^bklZgpbhggmx#aZsblm#b#i_j_dexqblvky#gZ
Z\Zjbcgmx# aZsblgmx# nmgdpbx# k\_jolhdZ# k# hij_^_e_gguf# \j_f_g_f1# <
gZklhys__# \j_fy# Z\lhfZlbq_kdh_# i_j_dexq_gb_# gZ# Z\Zjbcgh_# hij_^_e_ggh_
\j_fy# \hafh`gh# lhevdh# q_j_a# Z\lhfZlbq_kdbc# kb]gZe# h# g_bkijZ\ghklb
mkljhckl\Z1

#919145# MklZgh\e_gb_#ahgu#ihegh]h#khijhlb\e_gby
>bklZgpbhggZy#aZsblZ#y\ey_lky#aZsblhc#k#hlghkbl_evghc#\u[hjhqghklvx1#>ey
h[_ki_q_gby# g_h[oh^bfhc# \u[hjhqghklb# bkihevam_lky# \j_f_ggZy# ]jZ^Zpby1
Hl^_evgu_#h[eZklb#h]jZgbqb\Zxlky#k#ihfhsvx#ahg#ihegh]h#khijhlb\e_gby1

Ihke_# hkms_kl\e_gby# \udexq_gby# ihegh_# khijhlb\e_gb_# gZjmr_gby# b
j_Z]bjh\Zgb_# bah[jZ`Zxlky# gZ#`b^dhdjbklZeebq_kdhf# wdjZg_# ^ey# \uy\e_gby
f_klhgZoh`^_gby# gZjmr_gby1# AgZq_gby# ihegh]h# khijhlb\e_gby# gZjmr_gby# b
j_Z]bjh\Zgby/# dZd# ijbgylh# ^ey# h[gZjm`bl_ey# gZjmr_gby/# bah[jZ`Zxlky# dZd
i_j\bqgu_#agZq_gby1

Ahgu# ihegh]h# khijhlb\e_gby# mklZgZ\eb\Zxlky# dZd# \lhjbqgu_# agZq_gby1# Wlb
agZq_gby# g_h[oh^bfh# \uqbkeblv# \# aZ\bkbfhklb# hl# bkihevam_fuo
baf_jbl_evguo# ij_h[jZah\Zl_e_c# b# ^Zlqbdh\1# <lhjbqgZy# mklZgh\dZ# ahgu
ihegh]h# khijhlb\e_gby# h[uqgh# [Zabjm_lky# gZ# ljZgknhjfZlhjZo# lhdZ# b
gZijy`_gby# k# \lhjbqgufb# ghfbgZevgufb# agZq_gbyfb# 4$# b# 433# 91# Ih
mfheqZgbx#ljZgknhjfZlhju#^ey#dhg\_jlbjh\Zgby#agZq_gbc#lhdZ#b#gZijy`_gby
khhl\_lkl\mxl# 4$# b# 433# 91# Dhg\_jkby# hkgh\u\Z_lky# gZ# ke_^mxs_f
khhlghr_gbb=

X
LSULVHF

7
7== =

]^_# =VHF# ±# agZq_gb_# \lhjbqgh]h# ihegh]h# khijhlb\e_gby/# =SUL# ±# i_j\bqgh_
agZq_gb_# ihegh]h# khijhlb\e_gby/# 7L# ±# dhwnnbpb_gl# ljZgknhjfZpbb# ^ey
ljZgknhjfZlhjZ# lhdZ/# b# 7X# ±# dhwnnbpb_gl# ljZgknhjfZpbb# ^ey
ljZgknhjfZlhjZ#gZijy`_gby#1

?keb#\lhjbqgh_#ghfbgZevgh_# agZq_gb_# ljZgknhjfZlhjh\# lhdZ# hldehgy_lky# hl
4$/#jZ\_gkl\h#g_h[oh^bfh#jZkrbjblv#ke_^mxsbf#h[jZahf=
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$4
,VQ

X
LSULVHF

7
7== =

]^_/#lZd#`_/#dZd#b#\#ij_^u^ms_f#jZ\_gkl\_/#=VHF#±#agZq_gb_#\lhjbqgh]h#ihegh]h
khijhlb\e_gby/# =SUL# ±# i_j\bqgh_# agZq_gb_# ihegh]h# khijhlb\e_gby/# 7L# ±
dhwnnbpb_gl# ljZgknhjfZpbb#^ey# ljZgknhjfZlhjZ# lhdZ/#b#7X# ±# dhwnnbpb_gl
ljZgknhjfZpbb# ^ey# ljZgknhjfZlhjZ# gZijy`_gby1# Djhf_# wlh]h/# g_h[oh^bfh
ijbgylv#\h#\gbfZgb_#ghfbgZevguc#lhd# ,VQ/#b#ghfbgZevgh_#gZijy`_gb_#8VQ#gZ
\lhjbqghc#klhjhg_#baf_jbl_evguo#ij_h[jZah\Zl_e_c1

Ke_^mxsbc# ijbf_j# ihdZau\Z_l/# dZd# i_j\bqgh_# ihegh_# khijhlb\e_gb_
dhg\_jlbjm_lky# ^ey# mklZgh\db# khhl\_lkl\mxs_]h# agZq_gby# ihegh]h
khijhlb\e_gby1# K# wlhc# p_evx# bkihevamxlky# k_jbb# ^Zgguo# k# baf_jbl_evguo
ij_h[jZah\Zl_e_c#b#^Zlqbdh\1

&7#43324#$#b#97#53/3332433#9

>ey# \uqbke_gby# \lhjbqgh]h# agZq_gby# ihegh]h# khijhlb\e_gby# ^ey# nmgdpbb
aZsblu# bkihevam_f# ijb\_^_ggu_# \ur_# ^Zggu_# ljZgknhjfZlhjh\# lhdZ# b
gZijy`_gby/#bkihevamy#i_j\h_#jZ\_gkl\h=

SUL813
533
433SULVHF === ==

I_j\bqgu_# agZq_gby# ihegh]h# khijhlb\e_gby# fh`gh# dhg\_jlbjh\Zlv# \h
\lhjbqgu_#agZq_gby#ihegh]h#khijhlb\e_gby/#ijbf_gyy#nZdlhj#3181

&7#43328#$#b#97#53/3332433#9

K# wlbf# baf_jbl_evguf# ij_h[jZah\Zl_e_f# \uqbke_gb_# ^he`gh# [ulv
ijhba\_^_gh# k# bkihevah\Zgb_f# \lhjh]h# jZ\_gkl\Z/# dhlhjh_# \u]ey^bl
ke_^mxsbf#h[jZahf=

SUL813
$4
$8

533
53SULVHF === ==

Ijbf_qZgb_ Ih`ZemcklZ# h[jZlbl_# \gbfZgb_/# qlh# ^ey# kh_^bg_gby# ^he`_g# bkihevah\Zlvky
ljZgknhjfZlhj#gZ#8$1

&7#43324#$#b#97#53/3332443#9

LZd# dZd# ljZgknhjfZlhj# gZijy`_gby# ljZgknhjfbjm_l# i_j\bqgh_# ebg_cgh_
gZijy`_gb_# ^h# 443</# wlZehggh_# agZq_gb_# ^ey# \uqbke_gby# \# ^bklZgpbhgghc
aZsbl_# ^he`gh# [ulv# Z^Zilbjh\Zgh1# K# wlhc# p_evx# g_h[oh^bfh
hldhjj_dlbjh\Zlv#nZdlhju#dZeb[jZpbb#^ey#\\h^h\#gZijy`_gby#k#433<#gZ##443</
mklZgh\b\# bo# gZ# agZq_gb_# 4141# >ey# dhg\_jlbjh\Zgby# bkihevam_lky# lh# `_
khhlghr_gb_=

SUL813
;414;4

433SULVHF === ==
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>Zlqbd#;3$2483f<#b#53/333925<

>Zlqbdb#ljZgknhjfbjmxl#i_j\bqgu_#baf_j_ggu_#agZq_gby#ijyfh#gZ#wlZehggh_
agZq_gb_# ^ey# h[jZ[hldb# kb]gZeZ# gZ# 5()# 875SOXV1# AgZq_gb_# lhdZ# ijb# wlhf
dhg\_jlbjm_lky# gZ# 483# f<# b# agZq_gb_# gZijy`_gby# dhg\_jlbjm_lky# gZ# 5<1# <
ijbgpbi_/# ^ey# \uqbke_gby# fh`gh# bkihevah\Zlv# i_j\h_# jZ\_gkl\h1# L_f# g_
f_g__/# wlh# lhevdh# ijb# mkeh\bb# qlh# i_j\bqgu_# baf_j_ggu_# \_ebqbgu
dhg\_jlbjmxlky# \h# \lhjbqgu_# \_ebqbgu# 4$# b# 433<1# ;he__# lh]h/# g_h[oh^bfh/
qlh[u#ghfbgZevgu_#agZq_gby#kf_`guo#ljZgknhjfZlhjh\#lZd`_#jZ\gu#4$#b#433
<1#LZdbf#h[jZahf/#\lhjbqgu_#\_ebqbgu#hij_^_eyxlky#ke_^mxsbf#h[jZahf=

SUL713
533
;3SULVHF === ==

Ijbf_qZgb_ Lhl# `_# ^Zlqbd# gZijy`_gby/# dhlhjuc# bkihevam_lky# ^ey# ghfbgZevgh]h
gZijy`_gby#53#d<#k#dhwnnbpb_glhf#^_e_gby#43/333=4#lZd#`_#bkihevam_lky#^ey
kbkl_f#k#ghfbgZevguf#gZijy`_gb_f#gb`_#53#d<1#Ihwlhfm#\uqbke_gb_#ihegh]h
khijhlb\e_gby#^he`gh#[ulv#hkgh\Zgh#gZ#lhf#`_#ghfbgZevghf#gZijy`_gbb#5<#[
431333#  # 53# d<1# GhfbgZevgh_# gZijy`_gb_# ^he`gh# [ulv# hkgh\Zgh# gZ
^_ckl\mxs_f# dhwnnbpb_gl_# ^_e_gby1# GZijbf_j# ^Zlqbd# k# dhwnnbpb_glhf
^_e_gby#53/333# =#4#khhl\_lkl\m_l#ghfbgZevghfm#gZijy`_gbx#5<#[#53/333# #73
d<1

#91:# >bnn_j_gpbZevgZy#aZsblZ
>bnn_j_gpbZevgZy# aZsblZ# bkihevam_lky# ^ey# aZsblu# kbeh\h]h
ljZgknhjfZlhjZ/# fhlhjZ# b# ]_g_jZlhjZ# k# p_evx# \udexq_gby# ihy\b\r_]hky
gZjmr_gby# g_f_^e_ggh# b# \u[hjhqgh1# WlZ# aZsblgZy# nmgdpby# h[eZ^Z_l
ke_^mxsbfb#k\hckl\Zfb=

�# >bnn_j_gpbZevgZy# aZsblZ# kbeh\uo# ljZgknhjfZlhjh\# k# ^\mfy
h[fhldZfb

�# :^ZilZpby#Zfieblm^u#b#\_dlhjghc#]jmiiu

�# Dhfi_gkZpby#lhdZ#gme_\hc#ihke_^h\Zl_evghklb

�# LjhcgZy#oZjZdl_jbklbdZ#\udexq_gby

�# KlZ[bebaZpby#\gmlj_gg_]h#ihlhdZ#\lhjhc#b#iylhc#]ZjfhgbdZfb

�# KlZ[bebaZpby# \h# \j_fy# gZjmr_gby/# lZd`_# \# kemqZ_# gZkus_gby
ljZgknhjfZlhjZ#lhdZ

�# H[jZ[hldZ#kb]gZeh\#;mo]hevpZ

#91:14# Nmgdpbhgbjh\Zgb_
>bnn_j_gpbZevgZy# aZsblZ# bkihevam_l# ko_fm# kjZ\g_gby# lhdh\# ^ey# aZsblu
dhfihg_glh\# k# ^\mfy# dhgpZfb/# dZd/# gZijbf_j/# kbeh\h]h# ljZgknhjfZlhjZ# k
^\mfy#h[fhldZfb/#ihwlhfm#\oh^ysb_#b#\uoh^ysb_#ba#aZsbsZ_fh]h#dhfihg_glZ
lhdb# kjZ\gb\Zxlky# ^jm]# k# ^jm]hf1# ?keb# \# aZsblghc# ahg_# g_l# gZjmr_gbc/
\oh^ysbc# b# \uoh^ysbc# lhdb# ^he`gu# [ulv# h^bgZdh\ufb1# Ihwlhfm# jZagbpZ
f_`^m#wlbfb#lhdZfb/#^bnn_j_gpbZevguc#lhd/#fh`_l#bkihevah\Zlvky#\#dZq_kl\_
djbl_jby# ^ey# \uy\e_gby# gZjmr_gby1# Khhl\_lkl\_ggh/# aZsblgZy# ahgZ
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^bnn_j_gpbZevghc# aZsblu# h]jZgbqb\Z_lky# f_klhf/# ]^_# mklZgh\e_gu
ljZgknhjfZlhju#lhdZ#beb#^Zlqbdb#lhdZ1

>ey# hkms_kl\e_gby# kjZ\g_gby# lhdZ# g_h[oh^bfh# dhjj_dlbjh\Zlv# Zfieblm^m
lhdZ1# <# ^bnn_j_gpbZevghc# aZsbl_# dhjj_dpby# Zfieblm^u# ijhba\h^blky# k
ihfhsvx#ki_pbZevgh]h#ijh]jZffgh]h#h[_ki_q_gby1#<#kemqZ_#aZsblu#kbeh\h]h
ljZgknhjfZlhjZ#gZijbf_j/#agZq_gby#baf_j_gbc#lhdZ#gZ#i_j\bqghc#b#\lhjbqghc
klhjhg_# g_h[oh^bfh# hldhjj_dlbjh\Zlv# k# mq_lhf# ghfbgZevgu_# agZq_gby
jZaebqguo# ljZgknhjfZlhjh\# lhdZ1# LZd`_# g_h[oh^bfh# ij_^mkfZljb\Zlv
Z^ZilZpbx#\_dlhjghc#]jmiiu#f_`^m#i_j\bqghc#b#\lhjbqghc#klhjhghc/#\dexqZy
dhfi_gkZpbx#dhfihg_glZ#gme_\hc#ihke_^h\Zl_evghklb#lhdZ1
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#91:15# :^ZilZpby#\_dlhjghc#]jmiiu

<_dlhjgZy
]jmiiZ

AZa_fe_gb_
###+6########/6

<uqbke_gb_#kjZ\g_gby#lhdZ
####################+6############################################/6

G_l G_l ,/44
,/54
,/64

,/45
,/55
,/65

G_l >Z +#,/44#0#,/54#,#2#√6

+#,/54#0#,/64#,#2#√6

+#,/64#0#,/44#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

+#,/65#0#,/45#,#2#√6

>Z G_l +#,/44#0#,/54#,#2#√6

+#,/54#0#,/64#,#2#√6

+#,/64#0#,/44#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

+#,/65#0#,/45#,#2#√6

3#+beb#9,

>Z >Z +#,/44#0#,/54#,#2#√6

+#,/54#0#,/64#,#2#√6

+#,/64#0#,/44#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

+#,/65#0#,/45#,#2#√6

G_l G_l +#,/44#0#,/64#,#2#√6

+#,/54#0#,/44#,#2#√6

+#,/64#0#,/54#,#2#√6

,/45
,/55
,/65

G_l >Z ,/44
,/54
,/64

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

+#,/65#0#,/45#,#2#√6

>Z G_l +#,/44#0#,/64#,#2#√6

+#,/54#0#,/44#,#2#√6

+#,/64#0#,/54#,#2#√6

,/45
,/55
,/65

4#+beb:,

>Z >Z +#,/44#0#,/64#,#2#√6

+#,/54#0#,/44#,#2#√6

+#,/64#0#,/54#,#2#√6

,/45#0#,/35
,/55#00#,/35
,/65#0#,/35

G_l G_l ,/44
,/54
,/64

0#,/55
0#,/65
0#,/45

G_l >Z +#,/44#0#,/64#,#2#√6

+#,/54#0#,/44#,#2#√6

+#,/64#0#,/54#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

+#,/65#0#,/45#,#2#√6

>Z G_l +#,/44#0#,/64#,#2#√6

+#,/54#0#,/44#,#2#√6

+#,/64#0#,/54#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

+#,/65#0#,/45#,#2#√6

5#+beb;,

>Z >Z +#,/44#0#,/64#,#2#√6

+#,/54#0#,/44#,#2#√6

+#,/64#0#,/54#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

+#,/65#0#,/45#,#2#√6
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<_dlhjgZy
]jmiiZ

AZa_fe_gb_

###+6########/6

<uqbke_gb_#kjZ\g_gby#lhdZ

####################+6############################################/6

G_l G_l +#,/54#0#,/64#,#2#√6

+#,/64#0#,/44#,#2#√6

+#,/44#0#,/54#,#2#√6

,/45
,/55
,/65

G_l >Z ,/44
,/54
,/64

+#,/65#0#,/55#,#2#√6

+#,/45#0#,/65#,#2#√6

+#,/55#0#,/45#,#2#√6

>Z >Z +#,/54#0#,/64#,#2#√6

+#,/64#0#,/44#,#2#√6

+#,/44#0#,/54#,#2#√6

,/45
,/55
,/65

6#+beb<,

>Z >Z +#,/54#0#,/64#,#2#√6

+#,/64#0#,/44#,#2#√6

+#,/44#0#,/54#,#2#√6

,/45#0#,/35
,/55#00#,/35
,/65#0#,/35

G_l G_l ,/44
,/54
,/64

,/65
,/45
,/55

G_l >Z +#,/44#0#,/54#,#2#√6

+#,/54#0#,/64#,#2#√6

+#,/64#0#,/44#,#2#√6

+#,/65#0#,/45#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

>Z G_l +#,/44#0#,/54#,#2#√6

+#,/54#0#,/64#,#2#√6

+#,/64#0#,/44#,#2#√6

+#,/65#0#,/45#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

7#+beb43,

>Z >Z +#,/44#0#,/54#,#2#√6

+#,/54#0#,/64#,#2#√6

+#,/64#0#,/44#,#2#√6

+#,/65#0#,/45#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

G_l G_l +#,/54#0#,/44#,#2#√6

+#,/64#0#,/54#,#2#√6

+#,/44#0#,/64#,#2#√6

,/45
,/55
,/65

G_l >Z ,/44
,/54
,/64

+#,/65#0#,/45#,#2#√6

+#,/45#0#,/55#,#2#√6

+#,/55#0#,/65#,#2#√6

>Z G_l +#,/54#0#,/44#,#2#√6

+#,/64#0#,/54#,#2#√6

+#,/44#0#,/64#,#2#√6

,/45
,/55
,/65

8#+beb44,

>Z >Z +#,/54#0#,/44#,#2#√6

+#,/64#0#,/54#,#2#√6

+#,/44#0#,/64#,#2#√6

,/45#0#,/35
,/55#00#,/35
,/65#0#,/35
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LZ[ebpZ# \_dlhjghc# Z^ZilZpbb/# ihdZaZggZy# \ur_/# ij_^klZ\ey_l# kh[hc
\uqbke_gb_# Z^ZilZpbb# \_dlhjghc# ]jmiiu# ^ey# i_j_qbke_gguo# kbeh\uo
ljZgknhjfZlhjh\1# <# kemqZ_# \_dlhjghc# ]jmiiu/# djZlghc# r_klb# 9/# \# wlhf
\uqbke_gbb# bf__l# bg\_jlbjm_fmx# iheyjghklv# ^ey# ^hklb`_gby# i_j_f_s_gby
nZau#gZ#4;3�1#Ihwlhfm#+6#±#wlh#i_j\bqgZy#klhjhgZ#\ukhdh]h#gZijy`_gby/#/6#±
\lhjbqgZy#klhjhgZ#gbadh]h#gZijy`_gby/#,/4#0#,/6#±#lhd#\#nZaZo#/4#0#/6/#Z#bg^_dku#4
b# 5# ij_^klZ\eyxl# kh[hc# khhl\_lkl\_ggh# i_j\bqgmx# klhjhgm# \ukhdh]h# b
\lhjbqgmx# klhjhgm# gbadh]h# gZijy`_gby1# ?keb# ljZgknhjfZlhjZ# aZa_fe_g# gZ
i_j\bqghc#beb#gZ#\lhjbqghc#klhjhg_/#g_h[oh^bfh#lZd`_#ijbgylv#\h#\gbfZgb_
aZa_fe_gb_#ljZgknhjfZlhjh\1#:^ZilZpby#\_dlhjghc#]jmiiu#lZd`_#bkihevam_lky
\# kblmZpbb/# dh]^Z# aZa_fe_gguc# ljZgknhjfZlhj# gZoh^blky# \gmljb# aZsblghc
ahgu1

#91:16# OZjZdl_jbklbdZ#\udexq_gby
OZjZdl_jbklbdZ# \udexq_gby# nmgdpbb# ^bnn_j_gpbZevghc# aZsblu# y\ey_lky
lj_omjh\g_\hc1# HgZ# bah[jZ`_gZ# gZ# ke_^mxs_c# ko_f_1# Ijb# wlhf# ,Q# ±
ghfbgZevguc# lhd# aZsbsZ_fh]h# h[t_dlZ/# ,G# ±# ^bnn_j_gpbZevguc# lhd# # b# ,'# ±
ijhimkdghc#lhd1#Ba0aZ#hrb[db#ijb#baf_j_gbb#\_ebqbgu#lhdZ#gZ#h[_bo#klhjhgZo
aZsbsZ_fh]h#h[t_dlZ#ijb#ghjfZevguc#jZ[hqbo#mkeh\byo#\hagbdg_l#g_[hevrhc
^bnn_j_gpbZevguc#lhd1#Ijhimkdghc#lhd#kh]eZkgh#hij_^_e_gbx#klZg^ZjlZ# ,(&
^he`_g#[ulv#f_gvr_#q_f#^\Z#kjZ\gb\Z_fuo#lhdZ1

,G2,Q

,'2,Q

,G!2,Q

,'42,Q ,'52,Q

6ORSH

,4 ,5

,G
$VVXPSWLRQ=
,4#!#,5/#WKHQ#,5# #,'
,'#7KURXJK#FXUUHQW
,G#'LIIHUHQWLDOFXUUHQW

,G52,Q

,G42,Q

Ko_fZ#9;=#OZjZdl_jbklbdZ#\udexq_gby#ijb#nmgdpbb#^bnn_j_gpbZevghc#aZsblu

I_j\uc# mjh\_gv# djb\hc# ^Z_lky# gZkljZb\Z_fuf# ihjh]h\uf# agZq_gb_f
^bnn_j_gpbZevgh]h#lhdZ#,G4#k#ijhimkdguf#lhdhf#,'#jZ\guf#31##<lhjhc#mjh\_gv
djb\hc# hij_^_ey_lky# ihjh]h\uf# agZq_gb_f# ,G5# ^bnn_j_gpbZevgh]h# lhdZ# b
ijhimkdguf#lhdhf#,'51#Ihke_#wlh]h#oZjZdl_jbklbdZ#ijh^he`Z_lky#dhkhc#ebgb_c1
<# kemqZ_# \hagbdgh\_gby# \ukhdh]h# ^bnn_j_gpbZevgh]h# lhdZ# ijyfh_
\udexq_gb_# fh`_l# [ulv# ijhba\_^_gh# ihjh]h\uf# agZq_gb_f# ,G!# dZd# lj_lv_]h
mjh\gy# oZjZdl_jbklbdb# \udexq_gby1# MklZgh\e_ggh_# agZq_gb_# g_h[oh^bfh
\u[jZlv# lZdbf# h[jZahf/# qlh[u# \h# \j_fy# mkbe_gby# kbeh\h]h# ljZgknhjfZlhjZ
lhdZ#g_#fh]eh#ijhbahclb#\udexq_gb_1
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#91:17# KlZ[bebaZpby#\gmlj_gg_]h#ihlhdZ
Ijb# \dexq_gbb# g_gZ]jm`_ggh]h# kbeh\h]h# ljZgknhjfZlhjZ# fh`_l# \hagbdgmlv
\ukhdbc# lhd# \gmlj_gg_]h# ihlhdZ/# hkh[_ggh# _keb# Z# fhf_gl# \dexq_gby
gZijy`_gb_# [ueh# jZ\gh# gmex1# j_amevlZl_# fh`_l# ijhbahclb# g_`_eZl_evgh_
\udexq_gb_#ba0aZ#\ukhdhc#Zfieblm^u#lhdZ#\gmlj_gg_]h#ihlhdZ1

>ey# klZ[bebaZpbb# mkeh\by# \dexq_gby# kbeh\h]h# ljZgknhjfZlhjZ# \# dZq_kl\_
djbl_jby# fh`gh# bkihevah\Zlv# ihy\e_gb_# \# ^bnn_j_gpbZevghf# lhd_# \lhjhc
]Zjfhgbdb1# Ihwlhfm# \Z`gh_# agZq_gb_# bf__l# qZklv# lhdZ# \lhjhc# ]Zjfhgbdb# k
nmg^Zf_glZevghc#qZklhlhc1#DZd# lhevdh#[m^_l#ij_\ur_gh#ihjh]h\h_# agZq_gb_/
^he`_g#[ulv# ijhba\_^_g#[ehdbjmxsbc# kb]gZe# ^ey# lh]h/# qlh[u# aZ[ehdbjh\Zlv
nmgdpbx#iheghc#aZsblu1

LZd`_#\#kemqZ_#i_j_dexq_gby#gZ#iZjZee_evguc#ljZgknhjfZlhj#gZ]jmadb#\#m`_
jZ[hlZxs_f#ljZgknhjfZlhj_#fh`_l#\hagbdgmlv#lhd#\gmlj_gg_]h#ihlhdZ1#<#wlhf
kemqZ_#g_h[oh^bfh#hij_^_eblv#\#^bnn_j_gpbZevghf#lhd_#iylmx#]Zjfhgbdm#\h
ba[_`Zgb_#g_`_eZl_evgh]h#\udexq_gby1#Ihwlhfm#\#^bnn_j_gpbZevghc#aZsbl_
5()875SOXV# ij_^mkfhlj_gu# \hafh`ghklb# [ehdbjh\Zgby# \lhjhc# b# iylhc
]Zjfhgbdb/#dhlhju_#fh`gh#hl^_eblv#^jm]#hl#^jm]Z1

Ijbf_qZgb_ Ijb# aZsbl_# fhlhjZ# b# ]_g_jZlhjZ# g_l# g_h[oh^bfhklb# bkihevah\Zlv
[ehdbjh\Zgb_#]Zjfhgbd1

#91;# >jm]b_#nmgdpbb

#91;14# AZsblZ#ijb#g_k[ZeZgkbjh\Zgghc#gZ]jmad_
AZsblgZy# nmgdpby# ijb# g_k[ZeZgkbjh\Zgghc# gZ]jmad_# bkihevam_lky# ^ey
gZ[ex^_gby# b# aZsbl_# we_dljbq_kdbo# dhfihg_glh\# ijhlb\# g_kbff_ljbqghc
gZ]jmadb1# HgZ# \# hkgh\ghf# ijbf_gy_lky# ^ey# aZsblu# fhlhjh\# b# ]_g_jZlhjh\1
G_k[ZeZgkbjh\ZggZy# gZ]jmadZ# \# wlhf# kemqZ_# ihy\ey_lky# hl# dhfihg_glZ# lhdZ
g_]Zlb\ghc# ihke_^h\Zl_evghklb1# Kh]eZkgh# hij_^_e_gbx# g_k[ZeZgkbjh\ZggZy
gZ]jmadZ# ij_^klZ\ey_l# kh[hc# khhlghr_gb_# f_`^m# lhdhf# ihke_^h\Zl_evghklb
g_]Zlb\ghc#nZau#b#ghfbgZevguf#lhdhf#dhfihg_glZ/#dhlhjuc#ih^e_`bl#aZsbl_1

LZd# dZd# g_k[ZeZgkbjh\ZggZy# gZ]jmadZ# fh`_l# ijb\_klb# d# g_`_eZl_evghfm
gZ]j_\Zgbx/# gZijbf_j/# f_lZeebq_kdhc# qZklb# jhlhjZ/# \# aZ\bkbfhklb# b# hl
oZjZdl_jbklbd# d\Z^jZlbqgh]h# \j_f_gb# # ijhbahc^_l# \udexq_gb_# fhlhjZ1# WlZ
oZjZdl_jbklbdZ# kbfmebjm_l# Z^bZ[Zlbq_kdh_# gZ]j_\Zgb_# jhlhjZ
g_k[ZeZgkbjh\Zgghc#gZ]jmadhc1#OZjZdl_jbklbdb#\udexq_gby#fh`gh#mklZgh\blv
kh]eZkgh#ke_^mxs_fm#jZ\_gkl\m=

55
5 V,,
.W
−

=

Ijb# wlhf# W# ±# \j_fy# \udexq_gby/# .# ±# iZjZf_lj# gZ]j_\Zgby# aZsbsZ_fh]h
dhfihg_glZ/# ,5# ±# g_k[ZeZgkbjh\ZggZy# gZ]jmadZ# b# ,6# ±# klZjlh\h_# agZq_gb_# ^ey
\uqbke_gby# mkeh\by# g_k[ZeZgkbjh\Zgghc# gZ]jmadb1# H[_# \_ebqbgu# gZau\Zxl
lZd`_#ghfbgZevguf#lhdhf#aZsbsZ_fh]h#dhfihg_glZ1

Ijb# ijhba\_^_gbb# \udexq_gby/# gZijbf_j/# \# kemqZ_# aZsblu# fhlhjZ/# fhlhj
^he`_g# [ulv# aZ[ehdbjh\Zg# ^ey# i_j_dexq_gby1# <# wlhf# kemqZ_# kb]gZe# %2
ijba\Zg# aZ[ehdbjh\Zlv# \hafh`ghklv# i_j_dexq_gby#fhlhjZ1#<h# \j_fy# mkeh\by
[ehdbjh\Zgby# kh^_j`Zgb_# iZfylb# gZ]j_\Zgby# [m^_l# ebg_cgh# mf_gvrZlky1
Ihwlhfm#\hafh`gh/#qlh#ijb#gh\hf#i_j_dexq_gbb#fhlhjZ#[he__#[ukljh_#\j_fy
\udexq_gby#ijb\_^_l#d#khojZg_gbx#mkeh\by#g_k[ZeZgkbjh\Zgghc#gZ]jmadb1



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 444#2#46:

#91;15# GZijZ\e_ggZy#aZsblZ#fhsghklb
GZijZ\e_gguc# dhgljhev# aZ# fhsghklvx# fh`_l# bkihevah\Zlvky# \# dZq_kl\_
nmgdpbb# dhgljhey# k# ]_g_jZlhjZfb/# ljZgknhjfZlhjZfb# b# lj_onZagufb
Zkbgojhggufb#fhlhjZfb1#HgZ#gZ[ex^Z_l#aZ#gZijZ\e_gb_f#ihlhdZ#fhsghklb#b
]_g_jbjm_l# Z\Zjbcguc# kb]gZe# beb# \udexq_gb_# ihke_# \uy\e_gby# h[jZlghc
fhsghklb1

GZijZ\e_ggh_#gZ[ex^_gb_#aZ#fhsghklvx#hkgh\Zgh#gZ#kjZ\g_gbb#\uqbke_gghc
wnn_dlb\ghc# fhsghklb# k# dhgnb]mjbjh\Zgguf# ij_^_evguf# agZq_gb_f1# ?keb
j_amevlZl# \uqbke_gby# \gmlj_gg_c# fhsghklb# g_]Zlb\guc/# baf_jy_lky
j_Zdlb\gZy# fhsghklv1# ?keb# hgZ# ij_\urZ_l# mklZgh\e_ggh_# hl\_lgh_# \j_fy/
ke_^m_l# klZjl1# ?keb# hl\_lgh_# \j_fy# ij_\urZ_l# \j_fy# mklZgh\e_ggh_# \
iZjZf_ljZo#ijhbahc^_l#hldexq_gb_1

GhfbgZevgZy#wnn_dlb\gZy#fhsghklv/#dhlhjmx#g_h[oh^bfh#mklZgh\blv#+P nom ,/
hkgh\ZgZ# gZ# \uqbke_gghc# lj_onZaghc# wnn_dlb\ghc# fhsghklb1# HgZ
hij_^_ey_lky# gZ# hkgh\_# baf_j_gguo# agZq_gbc# lhdZ# b# gZijy`_gby/# dhlhju_
\k_]^Z#hkgh\Zgu#gZ#ghfbgZevguo#agZq_gbyo#ZgZeh]h\uo#\\h^h\#5()875SOXV1

GZ# baf_jbl_evghf# ij_h[jZah\Zl_e_# b# ^Zlqbd_# ^he`gZ# [ulv# ijZ\bevgZy
bgnhjfZpby# h# gZijZ\e_gbb/# bgZq_# \uqbke_gb_# fhsghklb# g_# [m^_l
hkms_kl\e_gh#gZ^e_`Zsbf#h[jZahf1

#91;16# AZsblZ#gbadhc#gZ]jmadb
Nmgdpby#gZ[ex^_gby#aZ#gbadhc#gZ]jmadhc#\uqbkey_l#wnn_dlb\gmx#fhsghklv#k
dhgnb]mjbjh\Zgguo# \\h^h\# baf_j_gby# lhdZ# 5()875SOXV# b# Z\lhfZlbq_kdb
^h[Z\ey_l# khhl\_lkl\mxsb_# \\h^u# baf_j_gby# gZijy`_gby1# K# wlhc# p_evx# gZ
ZgZeh]h\uo# \\h^Zo# g_h[oh^bfh# mklZgh\blv# iZjZf_lju# ^ey# khhl\_lkl\mxsbo
\\h^h\#gZijy`_gby1

GZ[ex^_gb_# aZ# gbadhc# gZ]jmadhc# hkgh\Zgh# gZ# kjZ\g_gbb# \uqbke_gghc
wnn_dlb\ghc# fhsghklb# k# dhgnb]mjbjh\Zgguf# hl\_lguf# \j_f_g_f1# ?keb
hl\_lgh_# \j_fy# f_gvr_# mklZgh\e_ggh]h/# [m^_l# Zdlb\bjh\ZgZ# aZsblgZy
nmgdpby1#?keb#hgh#hklZ_lky#f_gvr_#gZ#ijhly`_gbb#\j_f_gb/#mklZgh\e_ggh]h#\
iZjZf_ljZo/#nmgdpby#[m^_l#hldexq_gZ1#GhfbgZevgZy# wnn_dlb\gZy#fhsghklv/
dhlhjZy# ^he`gZ# [ulv# mklZgh\e_gZ/# hkgh\ZgZ# gZ# h^gh/# ^\mo# beb# lj_onZaghc
wnn_dlb\ghc#fhsghklb/#\uqbke_gghc#gZ#hkgh\_#ghfbgZevguo#agZq_gbc#lhdZ#b
gZijy`_gby#k#baf_jbl_evguo#\\h^h\1

Djhf_#wlh]h/#fh`gh#dhgnb]mjbjh\Zlv#lhd#ih^o\ZlZ#+Min.Current ,/#hl#dhlhjh]h
\i_j\u_# Zdlb\bjm_lky# nmgdpby# gZ[ex^_gby# aZ# gbadhc# gZ]jmadhc1
Dhwnnbpb_glu#jZa]jmadb#b#ih^o\ZlZ#fh`gh#mqblu\Zlv#k#wlbfb#iZjZf_ljZfb1

#91;17# GZ[ex^_gb_#aZ#qZklhlhc
Baf_g_gby# qZklhlu# \ebyxl/# gZijbf_j/# gZ# jZkk_b\Zgb_# fhsghklb/# kdhjhklv
+fhlhjh\,# b# h]g_\u_# oZjZdl_jbklbdb# +dhg\_jl_jh\,# h[hjm^h\Zgby1# ?klv# lZd`_
ihlj_[bl_eb/#dhlhju_#dhgljhebjmxl#mklZgh\db#\j_f_gb#q_j_a#qZklhlm#\#k_lb1

NmgdpbhgZevguc# [ehd# gZ[ex^_gby# aZ# qZklhlhc# bkihevam_lky# ^ey# \uy\e_gby
baf_g_gbc# qZklhlu# \# ihehk_# qZklhlu# k# dhgnb]mjbjm_fhc# ihablb\ghc# b
g_]Zlb\ghc# jZagbp_c# qZklhlu1# KlZjl# Zdlb\bjm_lky# _keb# hl\_lgh_# \j_fy
ij_\urZ_l# beb# g_# ^hklb]Z_l# mklZgh\e_ggh]h# agZq_gby1# ?keb# qZklhlZ
ij_\urZ_l# beb# g_# ^hklb]Z_l# mklZgh\e_ggh_# agZq_gb_# gZ# ijhly`_gbb
mklZgh\e_ggh]h# \j_f_gb/# nmgdpby# [m^_l# hldexq_gZ1# QZklhlZ# Z\lhfZlbq_kdb
hij_^_ey_lky# gZ# hkgh\_# baf_j_gguo# agZq_gbc# gZijy`_gby# k# ZgZeh]h\h]h
\\h^Z1
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GhfbgZevgZy#qZklhlZ#ijb\h^blky#\h#\j_fy#dhgnb]mjZpbb#\#[Zah\hc#gZkljhcd_
^ey#\uqbke_gguo#agZq_gbc1

>ey#gZ[ex^_gby#aZ#qZklhlhc#fh`gh#bkihevah\Zlv#^\Z#gZ[hjZ#iZjZf_ljh\1

#91;18# Ijh\_jdZ#kbgojhgghklb
IZjZee_evguc# fhgblhjbg]# ijh\_jy_l# \_ebqbgu# gZijy`_gby# \# ^\mo# k_lyo# b
ijhba\h^bl# dhfZg^m# \dexq_gby# lhevdh# \# lhf# kemqZ_/# _keb# jZagbpZ# Zfieblm^
gZijy`_gby/# jZagbpZ# nZa# b# qZklhlZ# gZoh^ylky# \# ij_^_eZo# mklZgh\e_gguo
agZq_gbc# \# l_q_gb_# khhl\_lkl\mxs_]h# \j_f_gb1#K# wlhc# p_evx# iZjZee_evguc
fhgblhjbg]#bkihevam_l#^\Z#gZijy`_gby#ijh\h^gbdZ#aZa_fe_gby#ba#i_j\hc#k_lb/
l1_1#gZijy`_gb_#84/4(#k#nZau#/4#b#gZijy`_gb_#84/5(#k#nZau#/51#Ihke_#wlh]h#gZ
hkgh\_# \ur_mihfygmluo# baf_j_gguo# agZq_gbc# \uqbkey_lky# ebg_cgh_
gZijy`_gb_# 84/451# Ihwlhfm# ^ey# hkms_kl\e_gby# ijh\_jdb# kbgojhgghklb
g_h[oh^bfh#ebg_cgh_#gZijy`_gb_#85/45#kh#\lhjhc#k_lb#f_`^m#nZaZfb#/4#b#/51

>ey# \uiheg_gby# nmgdpbb# ijh\_jdb# kbgojhgghklb# g_h[oh^bfh# kgZqZeZ
mklZgh\blv# ^bnn_j_gpbZevgh_# gZijy`_gb_# ∆8# gZ# hkgh\_# ^\mo# ebg_cguo
gZijy`_gbc# dZd# \kihfh]Zl_evgh]h# agZq_gby1# Wlh# \kihfh]Zl_evgh_# agZq_gb_
bkihevam_lky#^ey#ijh\_jdb#kbgojhgghklb#^\mo#k_l_c#k#lhqdb#aj_gby#m]eZ#nZau#b
Zfieblm^u/# \# dhlhjuo# ^bnn_j_gpbZevgh_# gZijy`_gb_# \# Zfieblm^_# b# nZa_
^he`gu#hklZ\Zlvky#\#ij_^_eZo#mklZgh\e_ggh]h#\j_f_gb1

?keb# agZq_gby# ^bnn_j_gpbZevgh]h# gZijy`_gby# b# jZagbpu# nZa# gZoh^blky# \
ij_^_eZo# mklZgh\e_ggh]h# agZq_gby/# [m^_l# \\_^_gZ# \# ^_ckl\b_# aZsblgZy
nmgdpby+6W,1#?keb# agZq_gby#[m^ml# hklZ\Zlvky# \# wlbo# ij_^_eZo# gZ# ijhly`_gbb
mklZgh\e_ggh]h#\j_f_gb/#qZklhlZ#\#h[_bo#k_lyo1#Nhjfbjm_lky#kb]gZe#+6<1,#^ey
iZjZee_evgh]h#\dexq_gby#h[_bo#k_l_c1#>ey#iZjZee_evgh]h#fhgblhjbg]Z#fh`gh
bkihevah\Zlv#^\Z#gZ[hjZ#iZjZf_ljh\1

<# ke_^mxs_f# ijbf_j_# ihdZaZgZ# mklZgh\dZ# nmgdpbb# iZjZee_evgh]h
fhgblhjbg]Z1# ?keb# g_h[oh^bfh# \dexqblv# iZjZee_evgh# ^\_# k_lb/# Zfieblm^u
gZijy`_gby# \# h[_bo# k_lyo# ^he`gu# [ulv# ihqgb# jZ\gufb# b# ^he`gu
ijb[ebabl_evgh# khhl\_lkl\h\Zlv# ghfbgZevghfm# gZijy`_gbx1# IhdZ# qZklhlZ# \
k_lyo#[m^_l#jZaebqghc/#gZijy`_gby#g_#[m^ml#kbgojhgbabjh\Zgu1#F_`^m#^\mfy
gZijy`_gbyfb# \hagbdZ_l# kf_s_gb_#nZau/# dhlhjh_# g_h[oh^bfh# \ujh\gylv1# <
j_amevlZl_#\hagbdZ_l#^bnn_j_gpbZevgh_#gZijy`_gb_/# aZ\bkbfh_#hl#\j_f_gb1
Wlh# ^bnn_j_gpbZevgh_# gZijy`_gb_# fh`gh# bkihevah\Zlv# ^ey# hij_^_e_gby
\hafh`ghklb# iZjZee_evgh]h# i_j_dexq_gby# ^\mo# k_l_c1# GZ# ke_^mxs_c# ko_f_
ihdZaZgu#dhwnnbpb_glu#gZijy`_gby1

85

84

∆8δ

Ko_fZ#9<=#<_dlhjgZy#ko_fZ#agZq_gbc#gZijy`_gby#ijb#jZaebqghc#qZklhl_1

DZd# ihdZaZgh# gZ# ko_f_/# nZagh_# jZaebqb_/# dhlhjh_# g_h[oh^bfh# mklZgh\blv/
aZ\bkbl#hl#mklZgh\db#^bnn_j_gpbZevgh]h#gZijy`_gby#ke_^mxsbf#h[jZahf=
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




 ∆

=∆
8
8DUFWDQδ

∆δ: mklZgh\dZ#jZagbpu#nZa
∆8= mklZgh\dZ#jZagbpu#gZijy`_gbc#\#dZq_kl\_#klZjlh\h]h#agZq_gby
8= ghfbgZevgh_#gZijy`_gb_#\#dZq_kl\_#wlZehggh]h#agZq_gby

Ihke_# ljZgkihgbjh\Zgby# \ur_ijb\_^_ggh]h# jZ\_gkl\Z# fh`gh# \uqbkeblv
g_h[oh^bfmx#jZagbpm#gZijy`_gbc=

δ∆=∆ WDQ88

>ey#ijh\_jdb#baf_g_gby#qZklhlu#fh`gh#bkihevah\Zlv#hdgh#\j_f_gb#W

I693
5 QQ

∆°
∆

=
I7

W δ

W= Hdgh#\j_f_gb#^ey#ijh\_jdb#qZklhlu
7Q= Ijh^he`bl_evghklv#ijb#ghfbgZevghc#qZklhl_
IQ= GhfbgZevgZy#qZklhlZ
∆I= JZagbpZ#qZklhlu

IhdZ# jZagbpZ# qZklhlu# [m^_l# \# ^himklbfuo# ij_^_eZo/# fh`_l# bkl_qv
mklZgh\e_ggh_# \j_fy1# Wlh# iha\hey_l# knhjfbjh\Zlv# kb]gZe# %6<1%# ^ey
iZjZee_evgh]h#\dexq_gby#h[_bo#k_l_c1

Nmgdpby# ijh\_jdb# kbgojhgghklb# g_h[oh^bfZ# ^ey# kh_^bg_gby# ^mo# k_l_c1# WlZ
nmgdpby#fh`_l#[ulv#lZd`_#bkihevah\ZgZ#i_j_^#Z\lhi_j_dexq_gb_f1

#91<# AZibkv#k[h_\
Wlhl#nmgdpbhgZevguc#[ehd#iha\hey_l#aZibku\Zlv#kb]gZeu#k#k_fb#ZgZeh]h\uo
\\h^h\# 5()875SOXV# \# l_q_gb_# hl# 4# ^h# fZdkbfmf# 8# k_dmg^1# <hafh`gh# lZd`_
aZibkZlv#fZdkbfmf#65#pbnjh\uo#kb]gZeZ

AZibkv# k[h_\# klZjlm_l# \f_kl_# k# h[hjm^h\Zgb_f1# <j_fy# aZibkb# y\ey_lky
dhf[bgZpb_c#\j_f_gb#^h#k[hy#b#\j_f_gb#ihke_#k[hy1#<j_fy#^h#k[hy#hlghkblky#d
i_jbh^m/# aZibkZgghfm# ^h# lh]h/# dZd# nZdlbq_kdb# gZqZeZkv# aZibkv# k[hy1# <j_fy
ihke_# k[hy# hlghkblky# d# i_jbh^m# ihke_# lh]h/# dZd# gZqZeZkv# aZibkv# k[hy1
>bgZfbq_kdZy#aZibkv#k[hy#+gZijbf_j/#hl#gZqZeZ#klZjlh\h]h#kb]gZeZ#^h#kb]gZeZ
/6#2)),#g_\hafh`gZ1

AZibkv#h#dhgdj_lghf#k[h_#khojZgy_lky#k#ihfhsvx#ijhp_kkZ#djm]h\h]h#[mn_jZ/
l1_1# kZfZy# klZjrZy# aZibkv# \k_]^Z# i_j_ibku\Z_lky# gh\hc1# Dhebq_kl\h
khojZg_gguo# aZibk_c# h# k[hyo# aZ\bkbl# hl# ijh^he`bl_evghklb# aZibkb1# H[sZy
ijh^he`bl_evghklv# \k_o# khojZg_gguo# aZibk_c# h# k[hyo# 0# 8# k_dmg^1#GZijbf_j/
fh`gh#khojZgblv#8#aZibk_c#h#k[hyo#ijh^he`bl_evghklvx#4#k_d#+\j_fy#^h#k[hy#b
\j_fy#ihke_#k[hy,1

AZibkb# h# k[hyo# wdkihjlbjmxlky# k# ihfhsvx# dhgnb]mjZpbhgghc# ijh]jZffu# b
aZl_f# dhg\_jlbjmxlky# \# nhjfZl# &2075$'(1# AZibkb# k[h_\# fh`gh# lZd`_
wdkihjlbjh\Zlv#q_j_a#rbgm1

H[jZlbl_#\gbfZgb_#gZ#ke_^mxsb_#mkeh\by#bkihevah\Zgby#aZibkb#k[h_\=

•# >he`gZ#[ulv#dhgnb]mjbjh\ZgZ#ohly#[u#h^gZ#aZsblgZy#nmgdpby#b

•# <#)83/$##^he`_g#[ulv#aZ^Zg#kb]gZe#klZjlZ#^ey#aZibkb#k[h_\1
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:gZeh]h\u_#kb]gZeu#hpbnjh\u\Zxlky#b#h[jZ[Zlu\Zxlky#k#qZklhlhc#415#d=p/#l1d1
hgb# y\eyxlky# j_rZxsbfb# ^ey# aZsblguo# \udexq_gbc1# Ihwlhfm# gm`gZ
\j_f_ggZy# ]jZ^Zpby# 31;66# fk_d1# Kb]gZeu# klZjlZ# b# \udexq_gby# k# aZsblguo
nmgdpbc#aZibku\Zxlky#b#g_f_^e_ggh#ihkueZxlky#gZ#[bgZjgu_#\u\h^u1

<#hlebqb_/#pbnjh\u_# kb]gZeu#h[jZ[Zlu\Zxlky#\# khhl\_lkl\bb# k#pbdebq_kdbf
\j_f_g_f#)83/$1#Pbdebq_kdh_#\j_fy#\#wlhf#kemqZ_#aZ\bkbl#hl#ijbf_gy_fh]h
h[hjm^h\Zgby1

Pbnjh\u_# kb]gZeu# ihwlhfm# \# k_ld_/# agZqbl_evgh# [hevr_c# q_f# k_ldZ
ZgZeh]h\uo#kb]gZeh\1#AZibkv#k[h_\#ijba\ZgZ#aZibku\Zlv#^Zggu_#h#gZjmr_gbyo
\h#\j_fy# dhjhldh]h# aZfudZgby#\# k_lb1#>Zggu_#fh`gh# iha`_# wdkihjlbjh\Zlv# k
5()875SOXV#b#bah[jZ`Zlv#\#ih^oh^ys_c#ijh]jZff_1

Ko_fZ# :3=# Ijbf_j/# bah[jZ`Zxsbc# ]jZnbq_kdbc# ^bkie_c# k# ^Zggufb# aZibkb# k[h_\
^\moihexkgh]h#dhjhldh]h#aZfudZgby#k#ihfhsvx#ijh]jZffu#:,1(9(

#9143# >hihegbl_evgu_#nmgdpbb
Nmgdpby/#hibkZggZy#\#ke_^mxs_f#jZa^_e_/#g_#fh`_l#[ulv#\\_^_gZ#\#^_ckl\b_#\
dZq_kl\_#g_aZ\bkbfh]h#nmgdpbhgZevgh]h#[ehdZ/#Z#y\ey_lky#dhfihg_glhf#^jm]bo
aZsblguo#nmgdpbc1

Ijbf_qZgb_ :\lhi_j_dexq_gb_# ^ey# ^bklZgpbhgghc# aZsblu# hibkZgh# \# jZa^_e_/
ihk\ys_gghf#^bklZgpbhgghc#aZsbl_1

#914314# Nmgdpby#Z\lhi_j_dexq_gby
GZ# ebgbyo# i_j_^Zq# gZb[he__# jZkihkljZg_gguf# k[h_f# y\ey_lky# dhjhldh_
aZfudZgb_#k#^m]hc1#Ebgbx#g_h[oh^bfh#\j_f_ggh#hldexqblv#^ey#hklZgh\db#^m]b1
Ihke_# ^_bhgbaZpbb# hlj_adZ/# ]^_# ijhbahreZ# ^m]Z/# __# fh`gh# hiylv# \dexqblv1
GZjmr_gb_#hldexqZ_lky#aZsblguf#h[hjm^h\Zgb_f/#b#ihke_^mxs__#[ukljh_#b
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g_aZ\bkbfh_#Z\lhi_j_dexq_gb_#gZau\Zxl#lZd`_#[ukljuf#jZat_^bg_gb_f# +6',
+Z#lZd`_#$5/#³DXWRUHFORVH³#beb#³UHIHUPHWXUH#DXWRPDWLTXH³#0#Z\lhi_j_dexq_gb_,1

>ey# \\_^_gby# \# ^_ckl\b_# wlhc# ijhp_^mju# ke_^mxsb_# aZsblgu_# nmgdpbb/
\g_^j_ggu_# gZ#5()875# fh`gh# dhf[bgbjh\Zlv# k#nmgdpb_c# Z\lhi_j_dexq_gby
+$5,=

�# K\_jolhd#f]gh\_gguc

�# K\_jolhd#agZqbl_evguc

�# K\_jolhd#gZijZ\e_gguc#agZqbl_evguc

�# AZa_fe_gb_/#agZqbl_evgh_

�# AZa_fe_gb_#gZijZ\e_ggh_#agZqbl_evgh_

>ey#Z\lhi_j_dexq_gby#fh`gh#dhgnb]mjbjh\Zlv#^\Z#gZ[hjZ#iZjZf_ljh\1

#914315# Dhgnb]mjZpby
H[jZlbl_# \gbfZgb_# gZ# ke_^mxsb_# hkgh\gu_# mkeh\by# ^ey# ghjfZevgh]h
nmgdpbhgbjh\Zgby#Z\lhi_j_dexq_gby=

�# :\lhi_j_dexq_gb_#g_h[oh^bfh#gZkljhblv#\#dhgnb]mjZpbb#5()8751

�# <j_fy#[ehdbjh\Zgby#g_#^he`gh#ij_\urZlv#gZb[hevr__#\j_fy#aZ^_j`db1

�# <j_fy#k[hy#^he`gh#[ulv#[hevr_#q_f#\j_fy#\udexq_gby#ijb#aZsbl_/#^ey
dhlhjhc#dhgnb]mjbjm_lky#Z\lhi_j_dexq_gb_1

�# DhfZg^Z#\dexq_gby#kbeh\h]h#\udexqZl_ey#g_#fh`_l#[ulv#aZ[ehdbjh\ZgZ
\h#\j_fy#jZ[hlm#nmgdpbb#Z\lhi_j_dexq_gby1

>ey#\k_o#aZsblguo#nmgdpbc/#kh\f_klbfuo#k#Z\lhi_j_dexq_gb_f/#bkihevam_lky
h^gh#b#lh#`_#^bZeh]h\h_#hdgh/#_]h#fh`gh#hldjulv#dghidhc#Z\lhi_j_dexq_gby#\
dhgnb]mjZpbhgghf#^bZeh]_#khhl\_lkl\mxs_c#aZsblghc#nmgdpbb1

Hklhjh`gh Hij_^_e_gb_# \j_f_gb# k[hy# ijb# wlhf# hlebqZ_lky# hl# klZg^Zjlgh]h
hij_^_e_gby#\j_f_gb#gZjmr_gby1

Hij_^_e_gb_/# bkihevam_fh_# a^_kv/# gZoh^blky# \# ke_^mxs_f# hibkZgbb/
bah[jZ`_gghf# gZ# beexkljZpbb# :4# dhgnb]mjZpbhggh]h# ^bZeh]Z1# <# hlebqb_# hl
^Zggh]h/# hij_^_e_gb_# \j_f_gb# k[hy# ^ey# Z\lhi_j_dexq_gby# ^bklZgpbhgghc
aZsblu#y\ey_lky#klZg^Zjlguf#hij_^_e_gb_f1

Ko_fZ#:4=#Hdgh#dhgnb]mjZpbb#Z\lhi_j_dexq_gby#+$5,
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Ihe_#\\h^Z#number of recloses #+h^gh#^ey#gZ[hjZ#iZjZf_ljh\2mklZgh\db,=
MdZau\Z_l/#kdhevdh#jZa#Z\lhi_j_dexq_gb_#Zdlb\bjm_lky#\h#\j_fy#k_ZgkZ
jZ[hlu1
<ZjbZglu#mklZgh\db=#3/#4#beb#5
Ih#mfheqZgbx=#3

Ihe_#\\h^Z#ArTime Shot 1 +h^gh#^ey#gZ[hjZ#iZjZf_ljh\2mklZgh\db,=#<j_fy#\
fk_d/#\#l_q_gb_#dhlhjh]h#^he`_g#aZ^_j`b\Zlvky#klZjl#aZsblghc#nmgdpbb#ihke_
i_j\h]h#\udexq_gby#b#i_j_^#\lhjuf#\udexq_gb_f1
<ZjbZglu#mklZgh\db=#63#fk_d##«#633#333#fk_d#+rZ]=#4#fk_d,
Ih#mfheqZgbx=#;3#fk_d

Ijbf_qZgb_ <j_fy/# mklZgh\e_ggh_#\# dhgnb]mjZpbhgghf#^bZeh]_# aZsblghc#nmgdpbb/#[m^_l
i_j_ibkZgh#wlbf#iZjZf_ljhf#+\j_fy#k[hy#4,1

Ihe_#\\h^Z#ArDelayTime Shot 1 +h^gh#^ey#gZ[hjZ#iZjZf_ljh\2mklZgh\db,=
<j_fy#\#fk_d/#\#lhq_gb_#dhlhjh]h#kbeh\hc#\udexqZl_ev#+/6,#hklZ_lky#hldjuluf
i_j_^#i_j\uf#Z\lhi_j_dexq_gb_f1#Ihke_#wlh]h#^Z_lky#dhfZg^Z#\dexq_gby
/602Q1
<ZjbZglu#mklZgh\db=#533#fk_d#«#633#333#fk_d#+rZ]=#4#fk_d,
Ih#mfheqZgbx=#5#333#fk_d

Ihe_#\\h^Z#Artime Shot 2 #+h^gh#^ey#gZ[hjZ#iZjZf_ljh\2mklZgh\db,=#<j_fy#\
fk_d/#\#l_q_gb_#dhlhjh]h#^he`_g#aZ^_j`b\Zlvky#klZjl#aZsblghc#nmgdpbb#ihke_
\lhjh]h#\udexq_gby#b#i_j_^#lj_lvbf#\udexq_gb_f1
<ZjbZglu#mklZgh\db=#63#fk_d#«#633#333#fk_d#+rZ]=#4#fk_d,
Ih#mfheqZgbx=#633#fk_d

Ijbf_qZgb_ <j_fy/# mklZgh\e_ggh_# \# dhgnb]mjZpbhgghf# ^bZeh]_# aZsblghc#nmgdpbb# [m^_l
i_j_ibkZgh#wlbf#iZjZf_ljhf#+\j_fy#k[hy#5,1

Ihe_#\\h^Z#ArDelayTime Shot 2 #+h^gh#^ey#gZ[hjZ#iZjZf_ljh\2mklZgh\db,=
<j_fy#\#fk_d/#\#l_q_gb_#dhlhjh]h#beh\hc#\udexqZl_ev#+/6,#hklZ_lky#hldjuluf
i_j_^#\lhjuf#Z\lhi_j_dexq_gb_f1#Ihke_#wlh]h#^Z_lky#dhfZg^Z#/602Q1
<ZjbZglu#mklZgh\db=#533#fk_d#«633#333#fk_d#+rZ]=#4#fk_d,
Ih#mfheqZgbx=#53#333#fk_d

Ihe_#\\h^Z#ArReclaimTime #+h^gh#^ey#gZ[hjZ#iZjZf_ljh\2mklZgh\db,=#<j_fy
\hkklZgh\e_gby#\#fk_d#^ey#kbeh\h]h#\udexqZl_ey/#l1_1#\j_fy/#aZ#dhlhjh_
Z\lhi_j_dexq_gb_#[m^_l#iheghklvx#aZ[ehdbjh\Zgh1#?keb#Z\lhi_j_dexq_gb_
[m^_l#\udexq_gh#\h#\j_fy#i_jbh^Z#[ehdbjh\Zgby/#ijhbahc^_l#ke_^mxs__
Z\lhi_j_dexq_gb_1
<ZjbZglu#mklZgh\db=#533#fk_d#«#633#333#fk_d#+rZ]=#4#fk_d,
Ih#mfheqZgbx=#5333#fk_d

DghidZ# OK=# <k_# iZjZf_lju# khojZg_gu# \# dhgnb]mjZpbhgghc# ijh]jZff_1
>bZeh]h\h_#hdgh#aZdju\Z_lky1

DghidZ# Cancel =# IZjZf_lju# g_# khojZgyxlky# \# dhgnb]mjZpbhgghc# ijh]jZff_/
>bZeh]h\h_#hdgh#aZdju\Z_lky1

Ijbf_qZgb_ G_h[oh^bfh# ih^l\_j^blv# ijbgylb_# khh[s_gby# h# g_mki_rghf
Z\lhi_j_dexq_gbb1#Kb]gZe#Zdlb\Zpbb#Z\lhi_j_dexq_gby#[m^_l#aZ^_j`Zg#ihdZ/
g_# [m^_l# ihemq_gh# ih^l\_j`^_gb_# h# _]h# ihemq_gbb1# Mki_rgh_
Z\lhi_j_dexq_gb_#g_l#g_h[oh^bfhklb#ih^l\_j`^Zlv1

Gb`_#mdZaZgu#g_kdhevdh#ko_f#Z\lhi_j_dexq_gby1
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#914316# :\lhi_j_dexq_gby#4#ihiuldZ#mki_rgZy

Ko_fZ#:5=#Ko_fZ#Z\lhi_j_dexq_gby/#h^gZ#mki_rgZy#ihiuldZ

#914317# :\lhi_j_dexq_gb_#4#ihiuldZ#g_mki_rgZy

Ko_fZ#:6=#Ko_fZ#Z\lhi_j_dexq_gby/#h^gZ#g_mki_rgZy#ihiuldZ
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#914318# :\lhi_j_dexq_gb_#5#ihiuldb#mki_rgu_

Ko_fZ#:7=#Ko_fZ#Z\lhi_j_dexq_gby/#^\_#mki_rgu_#ihiuldb

#914319# :\lhi_j_dexq_gb_#5#ihiuldb#g_mki_rgu_

Ko_fZ#:8=#Ko_fZ#Z\lhi_j_dexq_gby/#^\_#g_mki_rgu_#ihiuldb
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#:# L_oh[kem`b\Zgb_
LZd#dZd#5()875SOXV#b#\k_#_]h#dhfihg_glu#b#ijhp_kku#khhl\_lkl\mxl#klZg^ZjlZf
\ukhdh]h#dZq_kl\Z/#fu#ijh\h^bf#ke_^mxsb_#ijhp_^mju=

�# NmgdpbhgZevgh_# bkiulZgb_# +ijh\h^blky# Z\lhfZlbq_kdb# ijb# \\h^_# \
wdkiemZlZpbx,

�# <lhjbqgh_# bkiulZgb_# +aZsblgh_# bkiulZgb_# ±# lZd# `_# ijh\h^blky
Z\lhfZlbq_kdb#ijb#\\h^_#\#wdkiemZlZpbx,

<# j_]meyjguo# bkiulZgbyo# 5()875SOXV# g_l# g_h[oh^bfhklb1# Nmgdpbb
kZfhgZ[ex^_gby# g_f_^e_ggh# kb]gZebabjmxl# h# \hagbdgh\_gbb# dZdbo0eb[h
gZjmr_gbc1# L_f# g_# f_g__/# klhbl# ijh\h^blv# ke_^mxsb_# ijh\_jdb# ^ey
h[_ki_q_gby#[_ahiZkghklb#jZ[hlu#h[hjm^h\Zgby1

#:14# Ih\lhjgh_# bkiulZgb_# +nmgdpbhgZevgh_# b# aZsblgh_
bkiulZgb_,
Q_j_a#r_klv#f_kyp_\#ihke_#\\_^_gby#\#wdkiemZlZpbx/#Z#aZl_f#dZ`^u_#508#e_l1

#:15# Ijh\_jdZ#dZeb[jZpbb
<uqbke_ggh_#^ebl_evgh_#kf_s_gb_#bkihevam_fuo#dhfihg_glh\#jZ\gh#316(#aZ
43#e_l1#Ihwlhfm#fu# j_dhf_g^m_f# ijh\_jylv# ZgZeh]h\u_# agZq_gby# dZ`^u_# 43
e_l1#J_dZeb[jh\dm#fh`gh#e_]dh#ijh\_klb#ijyfh#gZ#f_kl_1
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#;# >he]h\_qghklv#hl^_evguo#dhfihg_glh\

#;14# DhglZdlu#kbeh\h]h#j_e_
DhglZdlu#kbeh\h]h#j_e_#gZ#iZg_eb#[bgZjguo#\\h^h\2\u\h^h\#k#ljZ^bpbhggufb
j_e_# gZ# h[hjm^h\Zgbb# 5()875SOXV# g_# fh]ml# gZijyfmx# hkms_kl\eylv
\udexq_gb_# [_a# khdjZs_gby# bo# kjhdZ# kem`[u1# L_f# g_# f_g__/# kjhd# kem`[u
dhglZdlhj#khhl\_lkl\m_l#ih#djZcg_c#f_j_#43#\udexq_gbyf#k#iheghc#gZ]jmadhc1

H[uqgh# ^ey# khdjZs_gby# gZ]jmadb# gZ# dhglZdlu# bkihevam_lky# f_oZgbq_kdbc
^hihegbl_evguc# i_j_dexqZl_ev1# Wlh# lZd`_# iha\hey_l# ijh^eblv# bo# kjhd
kem`[u1

#;15# We_dljheblgu_#dhg^_gkZlhju
>he]h\_qghklv# we_dljheblguo# dhg^_gkZlhjh\# aZ\bkbl# \# hkgh\ghf# hl
hdjm`Zxs_c# l_fi_jZlmju1# <uqbke_gguc# kjhd# kem`[u# 5()875SOXV# \
ghjfZevguc#mkeh\byo#khklZ\ey_l#[he__#68#e_l1

?keb# h[hjm^h\Zgb_# 5()875SOXV# ihklhyggh# jZ[hlZ_l# ijb# l_fi_jZlmjZo# \ur_
mdZaZgguo# \# ki_pbnbdZpbb/# we_dljheblgu_# dhg^_gkZlhju# g_h[oh^bfh# f_gylv
q_j_a#43#e_l1

#;16# @b^dhdjbklZeebq_kdbc#wdjZg
=ZjZglbjh\Zgguc# kjhd# kem`[u# `b^dhdjbklZeebq_kdh]h# wdjZgZ# khklZ\ey_l# 49
e_l# _keb# l_fi_jZlmj_# hdjm`Zxs_c# kj_^u# gb`_# 88°&# Z# l_fi_jZlmj_# ^h# 93°&
h[hjm^h\Zgb_#ih^\_j]Z_lky#g_#[he__#43(#jZ[hq_]h#\j_f_gb1#Bkl_q_gb_#kjhdZ
kem`[u#wdjZgZ#kb]gZebabjm_lky#ihy\e_gb_f#gZ#g_f#q_jguo#beb#[_euo#lhq_d1

?keb#q_jgu_#lhqdb#klZgh\ylky#y\gufb#^h#bkl_q_gby#kjhdZ#kem`[u#wdjZgZ/#wlh
]h\hjbl# h# ^_n_dl_# aZi_qZlu\Zgby# `b^dhdjbklZeebq_kdh]h# wdjZgZ/# \# lZdhf
kemqZ_#_]h#g_h[oh^bfh#aZf_gblv1

Ijb#kebrdhf#gbadhf#dhgljZkl_/#dhlhjuc#[hevr_#g_evay#m\_ebqblv/#gZjmr_gb_
\hagbdeh#\#we_dljhgbd_#^bkie_y1#<#lZdhf#kemqZ_#g_h[oh^bfh# aZf_gblv#p_euc
fh^mev#^bkie_y1
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#<# Kibkhd#aZsblguo#nmgdpbc

Dh^#$16, AZsblgZy#nmgdpby#b#iZjZf_lju#gZkljhcdb GZ]jmadZ
\(

Pbnjh\Zy#nbevljZpby#dZd#hkgh\gZy#gZ]jmadZ 49

9; KlZ[bebaZpby#\gmlj_gg_]h#ihlhdZ

Lhevdh#\#kh_^bg_gbb#k#,!!#b#,!

6

9: K\_jolhd#gZijZ\e_gguc#agZqbl_evguc

,!!# #3/38#111#73#,Q
W# #98#111#6331333#fk_d

:

9: K\_jolhd#gZijZ\e_gguc#g_agZqbl_evguc

,#!# #3/38#111#73#,Q
W# #98#111#6331333#fk_d

:

83 K\_jolhd#f]gh\_gguc

,!!!# #3/4#111#73#,Q
W# #48#111#6331333#fk_d

6

84 K\_jolhd#agZqbl_evguc

,!!# #3/38#111#73#,Q
W# #68#111#6331333#fk_d

5

84 K\_jolhd#g_agZqbl_evguc

,#!# #3/38#111#73#,Q
W# #68#111#6331333#fk_d

5

84 ,'07

OZjZdl_jbklbdb#\j_f_gb#kh#klZg^Zjlghc/#agZqbl_evghc/
qj_a\uqZcghc#beb#^he]hc#bg\_jkb_c
,H# #3/38#111#73#,Q
.# #3/38#111#4/3

6

841 GZjmr_gb_#aZa_fe_gby#agZqbl_evgh_

,(!!# #3/38#111#73#,Q
W# #98#111#4331333#fk_d

6

841 GZjmr_gb_#aZa_fe_gby#g_agZqbl_evgh_

,(!# #3/38#111#73#,Q
W# #98#111#4331333#fk_d

6

841 GZjmr_gb_#aZa_fe_gby#,'07

OZjZdl_jbklbdb#\j_f_gb#kh#klZg^Zjlghc/#agZqbl_evghc/
qj_a\uqZcghc#beb#^he]hc#bg\_jkb_c/
,H# #3/38#111#73#,Q
.# #3/38#111#4/3

6

9:1 GZjmr_gb_#aZa_fe_gby#gZijZ\e_ggh_#agZqbl_evgh_

,(!!# #3/38#111#73#,Q
W# #68#111#6331333#fk_d/#\i_j_^#2#gZaZ^

6

9:1 GZjmr_gb_#aZa_fe_gby#gZijZ\e_ggh_#g_agZqbl_evgh_

,(!# #3/38#111#73#,Q
W# #68#111#6331333#fk_d/#\i_j_^#2#gZaZ^

6
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Dh^#$16, AZsblgZy#nmgdpby#b#iZjZf_lju#gZkljhcdb GZ]jmadZ
\(

9:1 GZjmr_gb_#aZa_fe_gby#gZijZ\e_ggh_#qm\kl\bl_evgh_

,(!!# #3/38#111#5#,Q
W# #433#111#4331333#fk_d/#\i_j_^#2#gZaZ^
81(!# #3/38#1113/:#8Q
M]he#gZdehgZ#α# #3#111#53�/
M]he#gZdehgZ#δ# #0#4;3#111#4;3�

45

8< Ba[ulhqgh_#gZijy`_gb_#f]gh\_ggh_

8!!!# #3/4#111#6#8Q
W# #48#111#6331333#fk_d

5

8< Ba[ulhqgh_#gZijy`_gb_#agZqbl_evgh_

8!!# #3/4#111#6#8Q
W# #48#111#6331333#fk_d

5

8< Ba[ulhqgh_#gZijy`_gb_#g_agZqbl_evgh_

8!# #3/4#111#6#8Q
W# #48#111#6331333#fk_d

5

5: G_^hklZlhqgh_#gZijy`_gb_#f]gh\_ggh_

8???# #3/4#111#4/5#8Q
W# #78#111#6331333#fk_d

5

5: G_^hklZlhqgh_#gZijy`_gb_#agZqbl_evgh_

8??# #3/4#111#4/5#8Q
W# #78#111#6331333#fk_d

5

5: G_^hklZlhqgh_#gZijy`_gb_#g_agZqbl_evgh_

8?# #3/4#111#4/5#8Q
W# #78#111#6331333#fk_d

5

8<1 HklZlhqgh_#gZijy`_gb_#agZqbl_evgh_

81(!!# #3/38#111#6#8Q
W# #68#111#6331333#fk_d

5

8<1 HklZlhqgh_#gZijy`_gb_#g_agZqbl_evgh_

81(!# #3/38#111#6#8Q
W# #68#111#6331333#fk_d

5

7< AZsblZ#ijb#l_jfbq_kdhc#i_j_gZ]jmad_#+l_jfbq_kdh_#jZ\_gkl\h
40]h#ihjy^dZ,

K#nmgdpb_c#iheghc#iZfylb
7Q# #83#111#733#�&
,Q#+0RW,# #4#111#43333#$#+i_j\bqgu_#agZq_gby,
7LQL# #83#111#453#(#7Q
τFRRO# #43#111#531333#k_d#ijb#,#b#Q# #3
τZDUP# #43#111#531333#k_d#ijb#3/4#,Q#?#,#?#5#,Q
τZDUP# #43#111#531333#k_d#ijb#,#!#5#,Q
7PD[# #53#111#733#�&
7ZDUQ# #53#111#733#�&
7HQYL# #83#111#7LQL

6

84 AZsblZ#ijb#klZjl_#fhlhjZ#+Z^bZ[Zlbq_kdb_#oZjZdl_jbklbdb,

,+0RW,# #3/6#111#4/5#,Q
,+6WDUW,# #3/4#111#53#,+0RW,
W# #98#111#6331333#fk_d
,!# #3/9#111#3/;#,+6WDUW,

5



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 456#2#46:

Dh^#$16, AZsblgZy#nmgdpby#b#iZjZf_lju#gZkljhcdb GZ]jmadZ
\(

84/5 ;ehdbjh\Zgb_#jhlhjZ#+oZjZdl_jbklbdb#hij_^_e_g1#\j_f_gb,

,+0RW,# #3/6#111#4/5#,Q
,!# #4#111#4</<<#,Q
W# #98#111#6331333#fk_d

6

99 Dhebq_kl\h#klZjlh\

Q+l_ieuc,# #4#11143
Q+oheh^guc,# #4#11143
Q+l_ieuc,# #53#111#533#�&

3

54.:< >bklZgpbhggZy#aZsblZ#k#Z\lhi_j_dexq_gb_f

8#2#,0#oZjZdl_jbklbdZ#klZjlZ=
,)!#khhl\_lkl\_ggh#,!# #3/38#111#7#,Q
8)?# #3/38#111#3/<#8Q
AZa_fe_gb_#kbkl_fu# #\ukhdh2gbadh#hfbq_kdh_
<u[hj#nZau# #pbdebq_kdZy2Zpbdebq_kdZy
NZdlhj#aZa_fe_gby=
N# #3/33#111#43/33
ϕ#+N,# #093#111#93�
6#wlZiZ#ihegh]h#khijhlb\e_gby0#b#4#k\_jo^hklb`_gby=
5# #3/38#111#453#Ω#+\lhjbqgu_#agZq_gby,
;# #3/38#111#453#Ω##+\lhjbqgu_#agZq_gby,
W# #58#111#431333#fk_d
4#gZijZ\e_gguc#wlZi
GZijZ\e_gb_#3#111#<3#beb#078#111#468�
W# #58#111#431333#fk_d
4#g_gZijZ\e_gguc#wlZi
W# #58#111#431333#fk_d
$5#k#dhjhldbf2^he]bf#Z\lhi_j_dexq_gb_f

4;

;: >bnn_j_gpbZevgZy#aZsblZ

=jmiiZ# #3#111#44
AZa_fe_gb_#ljZgknhjfZlhjZ#i_j\bqgh_#2#\lhjbqgh_
Ghf1#lhd#,Q#i_j\bqguc#2#\lhjbqguc# #3#111#4331333#$
Ihjh]h\uc#lhd#+,' 3,# #3/43#111#3/83#,Q
Ijhimkdghc#lhd#,'4# #3/5#111#5#,Q
Ihjh]h\uc#lhd#+,' ,'5,# #3/53#111#5/33#,Q
Ijhimkdghc#lhd#,'5# #4/3#111#43/3#,Q
GZdehg# #3/7#111#4/3
<udexq_gb_#,G!# #8#111#73#,Q
KlZ[bebaZpby#50c#b#80c#]ZjfhgbdZfb# #3/43#111#3/631

55

79 G_k[ZeZgkbjh\ZggZy#gZ]jmadZ

,V# #3/38#111#3/6#,Q
N# #5#111#63
W5HVHW# #3#111#533#k_d

<

65 GZijZ\e_ggZy#fhsghklv

3QRP# #4#111#43331333#d<l#+i_j\bqgu_#agZq_gby,
3PD[1UHY# #4#111#83#(#3Q
W# #4#111#4333#k_d

5

6: GbadZy#gZ]jmadZ

3QRP# #83#111#43331333#d<l#+i_j\bqgu_#agZq_gby,
3PLQ# #8#111#433(#3Q
,PLQ# #5#111#53#(#,Q
W# #4#111#4333#k_d

5

;4 GZ[ex^_gb_#aZ#qZklhlhc

KlZjl#ijb##∆#I# #3/37#111#8#+]
W# #4#111#63#k_d

5



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 457#2#46:

Dh^#$16, AZsblgZy#nmgdpby#b#iZjZf_lju#gZkljhcdb GZ]jmadZ
\(

58 Ijh\_jdZ#kbgojhgghklb

∆#8# #3/35#111#3/7#8Q
∆#ϕ# #8#111#83�
W# #3/83#111#4333/33#k_d

7

AZibkv#k[h_\

<j_fy#aZibkb# #4333#111#8333#fk_d
<j_fy#^h#k[hy=# #433#111#5333
<j_fy#ihke_#k[hy# #433#111#7<33#fk_d
FZdkbfmf#8#aZibk_c

5

88 Dhgljhe_j#nZdlhjZ#fhsghklb

NZdlhj#fhsghklb# #3/:3#111#4/33
4&3# #4/333#111#53333/333#d<$U
K_jbb#[Zgdh\# #4=4=4=4#111#4=5=7=;
Dhebq_kl\h#[Zgdh\#=#4#111#7
G_qm\kl\bl_evghklv# #438#111#533#(#4&3
Ihjh]# #3#111#433#(#4&3
Ijh]jZffZ#i_j_dexq_gby# #ihke_^h\Zl_evgh_2p_igh_
i_j_dexq_gb_

3

Ijbf_qZgb_ Ba0aZ# h]jZgbq_gbc# \uqbkebl_evghc# kihkh[ghklb# '63# g_# \k_# nmgdpbhgZevgu_# [ehdb
fh`gh# dhf[bgbjh\Zlv# f_`^m# kh[hc1# <# ke_^mxs_c# lZ[ebp_# ijb\_^_gu# ^_ckl\mxsb_
h]jZgbq_gby1

NmgdpbhgZevguc#[ehd H]jZgbq_gb_

AZsblgu_#nmgdpbb FZdkbfmf#45#aZsblguo#nmgdpbc
FZdkbfmf#453#aZsblguc#iZjZf_ljh\
FZdkbfmf#453#aZsblguo#iZjZf_ljh\
433(#gZ]jmadZ#'63

AZibkv#k[h_\ FZdkbfmf#4#j_dhj^_j#k[h_\#b#fbgbfmf#4
dhgnb]mjbjh\ZggZy#aZsblgZy#nmgdpby

Pbdebq_kdh_#\j_fy FZdkbfmf#63#fk_d

H[t_dl#iZfylb FZdkbfmf#4

Kq_lqbd#fhsghklb FZdkbfmf#48

H[t_dl#i_j_dexq_gby FZdkbfmf#95

Ihjh]h\uc#h[t_dl FZdkbfmf#43#^ey#ZgZeh]h\h]h#\\h^Z

Ijyfu_#dhfZg^u#aZibkb0ql_gby FZdkbfmf#433

Kh_^bg_gby FZdkbfmf#893/#dhebq_kl\h#kh_^bg_gbc#835

Kb]gZevgu_#k\_lh^bh^u FZdkbfmf#65#gZ#7#klhjhgZo#ih#;#k\_lh^bh^h\



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 458#2#46:

#43# L_ogbq_kdb_#^Zggu_

#4314# DZgZeu#ZgZeh]h\h]h#\\h^Z

#431414# K#ljZgknhjfZlhjZfb#lhdZ#b#gZijy`_gby=
GhfbgZevguc#lhd#,Q 4$#beb#8$
GhfbgZevgh_#gZijy`_gb_#8Q 433<#2#√6#beb#433<#+lZd`_#^ey#443<,
GhfbgZevgZy#qZklhlZ#IQ 83#=p#2#93#=p

Kihkh[ghklv#l_jfbq_kdhc#gZ]jmadb

Imlv#lhdZ # 7#,Q#g_ij_ju\guc/
433#,Q#^ey#4k_d/
583#,Q#+ibdh\h_#agZq_gb_,#^bgZfbq_kdbc

Imlv#gZijy`_gby 5#8Q#2#√6#g_ij_ju\gh_1

Ihlj_[e_gb_
Imlv#lhdZ ≤#3/4#<:#k#,Q
Imlv#gZijy`_gby ≤#3/58#<$#k#8Q

#431415# K#^ZlqbdZfb#lhdZ#b#gZijy`_gby
GhfbgZevguc#lhd#,Q 483#P9#+506,
GhfbgZevgh_#gZijy`_gb_#8Q 5<#+506,
GhfbgZevgZy#qZklhlZ#IQ 83#=p#2#93#=p

#4315# ;bgZjgu_#\\h^u#b#\u\h^u
DZ`^Zy# iZg_ev# [bgZjguo# \\h^h\2\u\h^h\# ,22# bf__l# ke_^mxs__# dhebq_kl\h
\\h^h\#b#\u\h^h\=

#431514# K#f_oZgbq_kdbfb#j_e_
47#\\h^h\#^ey#\kihfh]Zl_evgh]h#gZijy`_gby

53#0#<3#<#ijb#ihkl1lhd_#+ihjh]#47#<#ijb#ihkl1lhd_,
;3#0#583#<#ijb#ihkl1lhd_#+ihjh]#83#<#ijb#ihkl1lhd_,

DZ`^uc# \\h^# bf__l#nbdkbjh\Zggh_# \j_fy#nbevljZpbb# 4#fk_d# b# _]h#fh`gh
m\_ebqblv#ijb#khhl\_lkl\mxs_c#dhgnb]mjZpbb1

8#\u\h^h\#fhsghklb
FZdkbfZevgh_#jZ[hq__#gZijy`_gb_#583<#ijb#i_j_f12ihkl1lhd_
Nhjfbjmxsbc#lhd#53#$
Lhd#gZ]jmadb#45#$
Fhsghklv#\udexq_gby#633<l
JZ[hq__#\j_fy#<#fk_d

5#kb]gZevguo#\u\h^Z#b#4#klhjh`_\hc#\u\h^
JZ[hq__#gZijy`_gb_#583<#ijb#i_j_f12ihkl1lhd_
Lhd#gZ]jmadb#5#$
JZ[hq__#\j_fy#8#fk_d

4#klZlbq_kdbc#\u\h^
FZdkbfZevgh_#jZ[hq__#gZijy`_gb_#583<#ijb#i_j_f12ihkl1lhd_
JZ[hq__#\j_fy#4#fk_d

4#i_j_dexqZl_ev#gZ[ex^_gby#aZ#p_ivx



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 459#2#46:

#431515# Kh#klZlbq_kdbfb#\u\h^Zfb
47#\\h^h\#^ey#\kihfh]Zl_evgh]h#gZijy`_gby

7;#0#598#\#ijb#ihkl1lhd_#+Ihjh]#68#<#ijb#ihkl1lhd_,

DZ`^uc# \\h^# bf__l#nbdkbjh\Zggh_# \j_fy#nbevljZpbb# 4#fk_d# b# _]h#fh`gh
m\_ebqblv#khhl\_lkl\mxs_c#dhgnb]mjZpb_c1

5#\u\h^Z#fhsghklb
JZ[hq__#gZijy`_gb_#7;##0#598<#ijb#ihkl1lhd_
Nhjfbjmxsbc#lhd#:3#$#^ey#W#≤#43#fk_d
Lhd#gZ]jmadb#45#$#^ey#W#≤#63#k_d
JZ[hq__#\j_fy#4#fk_d

7#\u\h^Z#fhsghklb
JZ[hq__#gZijy`_gb_#7;#±#598<#ijb#ihkl1lhd_
Nhjfbjmxsbc#lhd#49#$#^ey#W#≤#43#fk_d
Lhd#gZ]jmadb#43#$#^ey#W#≤#63#k_d
JZ[hq__#\j_fy#4#fk_d

5#kb]gZevguo#\u\h^Z#b#klhjh`_\hc#\u\h^
JZ[hq__#gZijy`_gb_#7;#±#583<#ijb#ihkl1lhd_
Nhjfbjmxsbc#lhd#3/6#$
JZ[hq__#\j_fy#4#fk_d

4#i_j_dexqZl_ev#gZ[ex^_gby#aZ#p_ivx

#4316# Bgl_jn_ck

#431614# ;ehd#mijZ\e_gby#q_eh\_d0fZrbgZ
�# Hilbq_kdbc#bgl_jn_ck#k#i_jkhgZevguf#dhfivxl_jhf#+\i_j_^b,

�# We_dljbq_kdb# bahebjh\Zgguc# bgl_jn_ck# kh]eZkgh# 567;8# k
p_gljZevguf#[ehdhf#+kaZ^b,

#431615# P_gljZevguc#[ehd=
�# We_dljbq_kdb#bahebjh\Zgguc#bgl_jn_ck#kh]eZkgh#567;8#k#[ehdhf

mijZ\e_gby#+0,

�# We_dljbq_kdb# bahebjh\Zgguc# bgl_jn_ck# kh]eZkgh# 56565# k
ijh]jZffgh0ZiiZjZlgufb#kj_^kl\Zfb

�# Hilbq_kdbc# bgl_jn_ck# ,5,*0%# ^ey# kbgojhgbaZpbb# j_Zevgh]h
\j_f_gb#kh#klZg^Zjlguf#kh_^bgbl_e_f#^ey#kl_deh\hehdgZ

#4317# IZg_ev#ZgZeh]h\h]h#\u\h^Z#+nZdmevlZlb\gZy,
>ey#dZgZeh\#3#0#53#f$#beb#7#0#53#f$

#4318# DhffmgbdZpby#+nZdmevlZlb\gZy,
�# 63$%86/# we_dljbq_kdZy# k# bgl_jn_ckhf# 56565# beb# hilbq_kdbf

kh_^bgbl_e_f#ieZklfZkkh\h]h#beb#klZg^Zjlgh]h#lbiZ#67#^ey#kl_deh\hehdgZ

�# /21# +kh]eZkgh# /$*# 417,/# hilbq_kdZy# kh# klZg^Zjlguf# kh_^bgbl_e_f# 67
^ey#kl_deh\hehdgZ
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Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 45:#2#46:

�# ,(&# 93;:3080436# k# jZkrbj_gb_f# kh]eZkgh# 9'(:# ^ey# dhgljhebjh\Zgby/
hilbq_kdZy#kh#klZg^Zjlguf#kh_^bg_gb_f#67#^ey#kl_deh\hehdgZ

�# >mZevgZy#02'%86#578/#we_dljbq_kdZy#k#^\mfy#bgl_jn_ckZfb#56#7;8# /
beb#hilbq_kdZy#k#^\mfy#klZg^Zjlgufb#kh_^bg_gbyfb#67#^ey#kl_deh\hehdgZ

#4319# Bklhqgbd#iblZgby

#431914# P_gljZevguc#[ehd
GhfbgZevgh_#gZijy`_gb_ 7;#0#553#<#ihkl1lhdZ#+048(/#.43(,#beb#ih#\u[hjm

443#<#ihkl1lhdZ#+048(/#.43(,#khhl\_lkl\_ggh/
553#<#ihkl1lhdZ#+048(/#.43(,1

Ihlj_[e_gb_#wg_j]bb# ≤#4;#<l
Lhd#\gmlj_gg_]h#ihlhdZ# ≤#43#$#ibdh\h_#agZq_gb_

#431915# ;ehd#mijZ\e_gby#+0,
GhfbgZevgh_#gZijy`_gb_= 7;#0#443#<#ihkl1lhdZ#+048(/#.43(,#beb
# 443#0#553#<#ihkl1lhdZ#+048(/#.43(,
Ihlj_[e_gb_#wg_j]bb # ≤#9#<l

#431:# >bZiZahg#l_fi_jZlmj
WdkiemZlZpby# 08##111#.#88�&
LjZgkihjlbjh\dZ#b#ojZg_gb_ 053#111#.:3�&

#431;# Kl_i_gv#aZsblu

#431;14# P_gljZevguc#[ehd
Dhjimk ,353

#431;15# ;ehd#mijZ\e_gby#+0,
I_j_^gyy##qZklv ,3#87
AZ^gyy#qZklv ,3#55



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 45;#2#46:

#44# Lbih\u_#bkiulZgby
<k_# khhl\_lkl\mxsb_# bkiulZgby# ijh\_^_gu# kh]eZkgh# klZg^ZjlZf# ,(&# 93588/
(1#94333#Z#lZd`_#kh]eZkgh#gh\hfm#klZg^Zjlm#(1#83596

#4414# We_dljhfZ]gblgZy#kh\f_klbfhklv
�# Ih^Z\e_gb_#ihf_o#kh]eZkgh#(1#88355#beb1#,(&#&,635#44/#=jmiiZ#4

�# Mklhcqb\hklv#ijhlb\#we_dljhklZlbq_kdhc#jZajy^d_#,(&#943330705/#mjh\_gv#6

�# Mklhcqb\hklv# ijhlb\# baemqZ_fhc# we_dljhfZ]gblghc# wg_j]bb# kh]eZkgh# ,(&
943330706/#mjh\_gv#6

�# Mklhcqb\hklv#[ukljhfm#we_dljbq_kdhfm#i_j_oh^m#,(&#943330707/#mjh\_gv#6

�# BkiulZgby#gZ#\heghmklhcqb\hklv#kh]eZkgh#,(&#943330708/#mjh\_gv#6

�# Mklhcqb\hklv#ijhlb\#ihf_o#ihe_c#jZ^bhqZklhl#,(&#943330709/#mjh\_gv#6

�# Mklhcqb\hklv#ijhlb\#fZ]gblguo#ihe_c#qZklhlu#,(&#94333070;/#mjh\_gv#8

�# Mklhcqb\hklv#ijhlb\#fZ]gblguo#ihe_c#bfimevkh\#,(&#94333070</#mjh\_gv#8

�# Mklhcqb\hklv#ijhlb\#aZlmoZxsbo#dhe_[exsboky#fZ]gblguo#ihe_c#kh]eZkgh
,(&#9433307043/#mjh\_gv#8

�# Mklhcqb\hklv#ijhlb\#dhe_[exsboky#\heg#,(&#9433307045/#mjh\_gv#6

�# Mklhcqb\hklv# ijhlb\# dhe_[exsboky# \heg# # hl# 3# ^h# 483# d=p# kh]eZkgh# ,(&
9433307049/#mjh\_gv#6

�# Mklhcqb\hklv# ijhlb\# \heg# gZ# ihjl_# fhsghklb# \\h^Z# ihklhyggh]h# lhdZ
kh]eZkgh#,(&#943330704:/#mjh\_gv#6

�# Ih]jm`_gb_#gZijy`_gby/#djZldb_#i_j_[hb#b#baf_g_gby#gZijy`_gby#gZ#ihjl_
fhsghklb#\\h^Z#ihklhyggh]h#lhdZ#kh]eZkgh#,(&#943330705</#83#fk_d1

#4415# Baheypby
�# BkiulZgb_#gZijy`_gb_f#,(&#9358808#k#5d<#506/#83#=p#\#l_q_gb_#4fbg1

�# BkiulZgb_#bfimevkguf#gZijy`_gb_f#kh]eZkgh#,(&#9358808#k#8#d<#4/5283#�V1

#4416# F_oZgbq_kdZy#mklhcqb\hklv
�# <b[jbjmxs__#bkiulZgb_#,(&#9358805404

�# BkiulZgb_#rhdhf#,(&#9339;0505

�# K_ckfbq_kdh_#bkiulZgb_#,(&#9339;05063

#4417# DebfZlbq_kdb_#mkeh\by
�# BkiulZgb_#oheh^hf#,(&#9339;0504

�# BkiulZgb_#kmohc#`Zjhc#,(&#9339;0505

�# Pbdebq_kdh_#bkiulZgb_#\eZ`ghc#`Zjhc#,(&#9339;05063



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 45<#2#46:

#45# Kh_^bgbl_evgZy#ko_fZ

#4514# Kh_^bgbl_evgZy#ieZlZ
Kh_^bgbl_evgZy#ieZlZ#5()875SOXV#^ey#kf_rZgghc#m^ebg_gghc#\_jkbb

Kh_^bgbl_evgZy#ieZlZ#5()875SOXV#^ey#kf_rZgghc#dhjhldhc#\_jkbb



5()#875#iexk#fbdjhijhp_kkhjgh_#h[hjm^h\Zgb_#aZsblu#b#mijZ\e_gby
Bgkljmdpby=#Nmgdpbhgbjh\Zgb_#b#h[kem`b\Zgb_

497$433335HQ06 '06/#45135134 2SHUDWLRQ#DQG#0DLQWHQDQFH 463#2#46:

Kh_^bgbl_evgZy# ieZlZ# 5()875SOXV# ^ey# dhjhldhc# +b# m^ebg_gghc,# \_jkbb# k
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