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bgnhjfZpbb hl JK: dhktgdg_kZabjh\Zgbly ij_~kiZ\blv \ \bA_ kh\hdmighklb jZAbhf_ljbg_kc
> @ P_ev jZ"bhf_ljbg_kdhc dhjjjhidpdih\ jza”_e_gguo j_adbfb ]jZgbpZfb M]ehf_kIgZy >G: ij
mkljZzg_gb_ \ZjbZpbc dhwnnbphb bgllzkighelyjpky \ \b”"_ nmgdpbb mleZz f_klZ \ugbkey_
hgZevghklb m”_evghc wnn_dlb\ghcijhlgehZdthc wihc nmgdpbb dnaggdipbdbx< j_ameviZib [klZl
jZkk _ygby MWIJ d\Z*jZIm ZfiebIm ublkbkgEAE'ZZgZebaZ kb]gZeZ bah[jZ _gby ihemqZxlky hp_gdb
\ jZaebgguo ibdk_eyo jZ~bhehdZplhiggtalhrghc ZfiebIlm~u kblgZezZ ih m]lem f_klZbd[\_ebgbg_
bah[jZ  _gby < fZjrjmlghf \hdehkhh~u "ey jZaebqguo agZq_gbc m]ez f_klZ k hl[j:z
ji_“bf_ kt_fdb jZ~bhf_ljbg_kdZy dhjpapbdygby khhi\_Ikl\mxsbo j_adpZf]jizegb jZ bhf_ljhq
aZdexqZ_lky \ mkljZg_gbb g_h1ghdb rghkighjhrguf h[t_dlzf JZkij_~_e_gb_ ihemgbgguo klZlbl
ih"k\_Idb ihehku kt_fdb h[mkgdhyekdjgohbp_ghd ih mlezf f_klZ khihklZ\ey_lky k jEkij_~_e_ghb_
ml]ehf_klghc >G: Z 1Zd"_ aZlmdZdbghriZyvlwhéugbke_gguo ih >G: GZoh”blky kf_s_gb_ f\mo jZkij_
dZpbhggh]lh kb]gZezZ k m\_ebq_gb|_6bgAdkdvgghehf_klighc hkb bkihevam _fhhij\Zddtg dihi|]e
"Zevghklb < azZ\bkbfhklb hl \b~rZ MW¢JIhjtth]ghZpbb Zgl_ggu JK: HibkZgguc ijhp_kk \uihegy_Ilky b
1Zd”_ mgblu\ZIivky \ZjbZpbb mleh\jZpdhgghy ihkdheadmgbaZevguo ih]j_rghkl_c agZg
ahg”"bjmxsbo jZ*"bhbfimevkh\ gzh a_HigpmxlZipbb Zgl_ggu jZ~bhf_ljbgq_kdb h~ghjh~rgu_ t
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iehsZ~vx ijh_dpbb h[t_dIZ gZ iehkdHElw ijij*eh’_gghlh ZelhjblfZ ihemq_ggu_ ijb h[jZ]
ohrysmx q_j_a \_dlhju \babjh\Zigbly hb kahjjn[_"ghlh jZ~bhehdZpbhgghlh dhkfbqg_k«
klb "\b" _gby dhkfbq_kdh]lh ZiiZjZIZ o7rmmdquDbD6%5IhdZaZgh qlh iheh _gb_ fZdkbfmfzZ m]e
jbZpbm]leh\ iz~ _gby g_ lj_[m_Ilky ély’ MWIY gZc”_gh kh kj_"g_d\zZ*jZlbg_kdhc hrb[dh¢ ihjyrdZ
kbl]fghev ghjfbjm_fhc iehszZ”vxhih\\jog
klb h[t_dlZz b ~ey MWIdghleaffghjfbjm_fh
iehsZ”vx ihi_j_qgh]h k_q_gby h[t_dlZ |Zdheoy kg 1Z gZdehgghc ~Zevghklb mZijZ\e g
g_h[oh”bf abjh\Zgby b m]elgbyZahg~bjmxsbo bfimevkh\ ~ey
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Z h[t_dlu m ijZz\h]h djZy gZh[hjhl
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Abhf_ljbgq_kdhc dhjj_dpbb g_ lj_[m_lgy XK WMI\WMWIJegZF fh]h h[t_dIZ I1h” m]ehf_klig
gu_ bkdZ _gby \hagbdZxl ebrv Ih]rz dR@z IRgHfdplky az\bkbfhkiv hl m]eZ fbklz dhv
agZgy mleh\hc hjb_glZpbb ngngxI i \ P4 mkbe gby Zfleblm u jZ"bhehdzZpbhggh]t

gbpu mleh\uo fbgml ;ehdb hij_»_e gbyZQJHHPA%C%zll \j_amevizl__]h baemagxgby b
a\_a®~ ;HDA bkihevam_fu_ gz dhkqu kab S .
ey baf_j_gby mleh\hc hjb_glZpbb hh_k 'tb\sz[lg c ZgZeba fh gh ihiulZlvky ijh\_klb b

kK _dmg~ H~@Zdh \hafh'gu kbimZpbb dth]" y |heh _gby fZdkbfmfzZ >G: ih m]em f
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N
q_kdhf Ziizjzl_ \k_ :HDA hdZau\Zxlky \j gfzgg dzebfjh\hgguo #Zgguo h nhjf_ mJeh

iZ[hIhkihkh[gu LZdb_ kbimZpbb gzb[he _ X" f Igu wihi kemqZ_ g_h[oh”bfh \uihegblv d
dhgp_ kjhdZ zdIb\ghlh kms_kl\h\ZgbyithEf}'cmbh@gﬂh gh\f_s_gb_ h~ghf_jguch Rb]dZeh\
iZzjzlz dh]~"Z qZklv ;HDA fh _1 \uclb baZblth/gZC" ggh_ bo hlighkbl_evgh_ kf_s_gb_

hklz\rb_ky ;HDMmI [ulv \j_f ggh azZk\ U4
Khegp_f 1jb hlkmlkl\bb baf_j _gbc hl HDA B
mijZ\e _gby ~\b>_gb_f dhkfbq_kdh]h ZMZ]Zl
ia\nt: | ebbrv AuhdZathby “ilqbd]h\h\";] ehh\lgo k%}j H‘Ade ag Zqbl_evghfm hlebgbx nhjfu kb]
jjmyoeylemqume C hjbg g .

kb]gZe® 1jbf_j 1Zdh]lh hlebqgb
guc fhf_gl \j_f _gb w|bf hrb[dZ bgl_ ]jbjh\Zgb u kblg A@ 151 ] ebaby
f ne_ggh \hajzklz_| b kh \j_f_g_f fh" 'lbl\km&vgzz éb'; h‘lfy gzlexhghft')bbh[z—_kbllgfzf
[hevrbo agZq_gbc m” _ kms_kI\_gguo U‘ey ] lzahgm gmey —~bgbpu '_m\—
g _kdhc dhjj dpbb f Tg [gu dhwrnbgu Wlh g_]ZIb\gh hljz Z_|

h hklb bo dhjj_eypbhggh]h kh\f_a gby b
M]eh\Zy hjb_glzpby dhkfbgq_kdhlh Zii %Ed 94 iniiZ\GD d mlehihe hib giZpbb

mlhqggylvky ijb gzZa_fghc h[jZ[hld_ jZ”~bh Hﬁ% b]rbggflbfhc lhqghklvx
bgnhjfZpbb \ oiAlhnhdmkbjh\db jZ’\bh]heh
> @ h~rgzZzdh gZ nhdmkbjh\dm jzZ~bh]heh’
ebrv "\Z ba |Ilj_o m]leh\ Wce_jZ Z "ey jZ"DblI
dhjj_dpbb \Z" _g Ilj_Ibc m]he ihijZz\db d d
fhlml [ulv gZc”_gu ijb nhdmkbjh\d_ jZz~bh]h

LZdbf h[jZzaBfdImZevgZ jZajZ[hldZ Ze]lh
ihal\heyxsbo mlhqggblv iheh _gb_ fZdkbfm-
mlem f_klZ b \g_klb ihijz\dm d m]eh\hkc hj
fbg_kdhlh Zziizjzlz ijb jz~bhf_Iljbg_kdhc
jZ"bhehdZpbhgguo bah[jZ _gbc

P_ev jzZ[hbu~h[blvky ijb_fe_fhc Ihqdipkl | =
gb\Zgby iheh™ _gby dekbfmfZ >G: ih mlem|
kiZlbklbg_kdh]h ZgZebaZ ZfiebIm~ghlll kb}gZaZ. ABiis niebgby nhifu kblgZem\ b z O
ijm fh]h JZ"bhehdebhggh]h bah[jZ gby |Jb gZeb%Qme gyxs_]h bo kh\f_s_gb_

dZeb[jh\hqguo *Zgguo h nhjf_ m]ehf_klghc >G: . ..
KIZIbklbg_kdbc ZgZeba jZkij_~_e_gby hlghr_g

KIZIbklbq_kdbc ZgZeba jZkij_"_e_gby Zfiepe\hrghc ZfiebIm~u kb]gzZez bah[jz  _gby
kb]g&Z bah[jZ _gby ih m]ezf f_klIZ d \_ebqgbg_ Zfieblm~u ih mlezf f_klz

lib jZz*bhf_ljbg_kdhc dZeb[jh\d_ dW"Z g hkah®vdm ij _~iheh  _gb_ h iheghc jZ"bhf_

RE ihijzZ\db d m]leh\hc hjb_glzZpbb Zgl_g
-dh \ his_f kemqgzZ_ jz~bhf_IljbghkdZy ¢
Zlex~"Z_fhlh mqzkldz a_fghc ih\_]j

"
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kdhc h~rghjh~rghklb gZ[ex~Z_fhlh mqZzklidZhgh fghcbah[jZz ' _gby qlh b %B]gBeuD
\_jghklb dzZd ijZz\beh y\ey_Iky g khklhj)bl\_e\vgblgfu gZ jbik_~klZ\e _gu gZ jbk

g_h[oh”bfZz [he__ z~_d\ZlgzZy fh~_ev _jz"I § § i —
kdbo k\hcklI\ gzZ[ex~Z_fh]h mqZkIdZ ah_fgr Y

klb < gzZklhys_c jz[hl_ ij_"eZ]Z_lky ij_ T T T T T 20|
gZ[ex"Z_fmx a_fgmx ih\_joghklv \ \b~_ kh X
jZA"bhf_ljbgbkdh~"ghjhrguo iehszZ”guo h[t_ e -

dZ ~uc ba dhlhjuo bf__I k\hx kh[kI\_ggm sa

j_adb_ ]jzgbpu hi~_eyxsb_ _]1h hl ~jm]bo |7 Ii m"t\\‘ T [ ot
1Zzd _ jzZz~"bhf_ljbg_kdb g_h~ghjh~guo h[t_ -
wlhf ih”*jZamf_\Z_Iky qlh [hevrmx qgZklv | [ | |

< 20—
azgbfzxl bf_ggh h~ghjhgudlu WIlh ~he’ A
iha\heblv ihemgblv ih gbf klZlbklbg_kdb : ; - ; o]
\u[hjdm

Ihkdhevdm MWIJ jZaebqguo h”ghjh?guo h[tbédphdtljbf_j kblgZel®@ D b G p
jZaebqgZxlky g_h[oh &R hi_j_clb d b_e Kh\f_s_gb_ gddh\G D b G D hkms_ki\e
qbg_ g_ aZ\bkys ¢ hl MWIJ h[t_dlZ gh gzikdyhlmlmfxlhrbkdz kf_'sDgbjp dhlhjhf fogbfZev

ij_"g_fm eby_| g_h~rghjh~ghklv m]ehf_klghc  >G N
zp < qu_kI\_ 1Zdhc \_ebgbgu ij rdz]Z9%klmifg d12%iZIh\ hidehg_gb§ kP1gZelb

r gb_ ijhba\hAghc ZfiebimAu kb]gzeZ ih mGerd? f_ k& \DUJF"kLQG Db D ,G DI
hdj_klghklb ibdk_ey bah[jZz _gby d \_ebgbg_ Kj ) _
Zfieblm~u kb]gZez \ wihc *_ hdj_klghklb Bzgiki-" 95 agZq_gby mJez f_klIZ \ ih*"bZiZal
gb_ kj_"gbo hp_ghd wlhc \_ebgbgu ihhm]e2t fakiZjhd ihemq_gu kj_"g&_ hp_gdb

1 N N N
agzqbf dgdp >ey jzrbhf_ljibq_kdb h~ghih*ghlhy, oy pkinevam Iky \ dzg ki\_ ihijz\db

h[t_dIZ kblgzeD ~he’_g kh\iz~"Zlv k \_ebqghohc gy mijez f kiz jHEKKkql@gg!hf mleh\hc

Z D ) . ] hjb_glZpbb dhkqu_kdh]h ZiiZjzlZz ljb2avlihf ij_~il
G p 70 ljb wihf ij_n~ihez]z_lky jah W"lky th \ ij_~_eZo bah[jZz _gby begb _]h njz

A i eZo thth]h \uihegyeky klZIbklbqg_
g_gh azimozgb_ kblJgzeZ k "Zevghkivx %g'&‘érﬂﬁ ‘?h\ﬁ Pghkiv agzgby m]eh\hc b _ gIZpbb
BaaZ ieZ\ghlh OZ]Zdl_jZ ml]ehf_klghx >£5g'Z\q- d)lgy

9ZG p ijbgbfZ_| ~hklZlhqgh fZeu_ adZq_ g?mblf hp_gb\Zgby ihijZ\db
wlhfm g_h[oh”bfh fbgbfbabjh\ZIlv itlg_ hyghlall?n]em f KIZ ijb jZAbhf_ljbq_kdhc dhjj _dpbb

\zgbyg P KezZ[uf f_klhf ZgZebaz jzkkfhlj_gghlh \ur_ 'y

Ihlj_rghklb fhlml [ulv h[mkeh\e_gu \edypdy, f\uy\e gb_ h~rghjh~rguo h[t_dlh\ Ijb [hevr
ki_demfz b jZ*bhf_ljbg_kdhc g_h”ghjhihgphklyKklib agzZgby m]eh\hc hjb_glZpbb ~ey bk
gZ[ex"Z_fuo h[t_dlIh\ >ey mkljZg_gbyy i_jARgJRjne@uo h[t_dIh\ highr_gb_ ijhba\hghc Zfieb
gby g_h[oh”bfZ nbevljZpby bkoh?gh]h balhl[rk%‘]ng ih mlem f_klz d \_ebgbg_ kj_"g_c Zfi

ky \ gzijzie_gbb kijhdb bahfjz _gby _fh, | LbL, @\ nwintm g h[ohrbfz hjlzgbaz,
gylvky ebrv h~rghf_jguc gbadthkIhIguc n [/JI b hgghlh ijhp kkZ \ dwT]h KBRIN{ZIbg
>ey mkljZg_gby \lhjh]h \ebygby g_hZoh E[ N
]lj_Trgthv mlezZ f_klZ ~he’gZ kg ZIlvky b

dh\dZ g_h~ghjh”rguo h[t_dlh\ HgZ hkeh®
glh jZz~bhf_ljbg_kdb g_kdhjj_dlbjh\Zggh _

gb_ \ ijbgpbi_ g_h"ghjh"gh b g_ h[°hAbfh ﬁ'gg '*u?hig\zsflﬁgéagggmbu nez]Z_Iky ke_~m
g_h~ghjh~rghklb \ualZggu_ g_jZ\ghf_ jghc h"k\ I,fj-h - - -
ihehku kt_fdb Zgl_gghc JK: b kh[kl\hggu g%_]
jh~ghklb gzZ[ex~Z_fuo h[t_dlh\ HJ[t_dl Ij_ g-t!Zt}f
kgblzlv jz~bhf_ljbg_kdb h~ghjh~rguf

g“‘ba ghrh gu_ h[t_dlu \kz \ [hevr_f dhebqg_kl|

<uihegyxlky klZlbklbg_kdbc ZgZeba jZlI
eblm" kb]gZez bah[jZz  _gby ih m]lezf f_
q(rb] —Jypbhvgcglhlj_fZevgh kh\f_s_gb_ kblgZeh

hdj_khglib highr_gb_ ijhba\hAghc ZfielZIm ol

eZ ih mjem f kiz d \_ebgbg_ kj ~g_c Zfie 819

eZ [ebadly dD | _ fh"mev bo jZaghkllbh g_ |JG_1kthJy gZ |h qglh kb$dZew Z D

tZ 1 g_dhlhjuc ihjh] ney jzZ~bhf_ljbg_kdgphjmrghlh h[t_dIZ Ahe gu

i_jlmjz gbadhqgZklhighlh nbevljZz bZ ihfHEbAFlvky ebrv gZ fmevibiebdzlb\guc fgh'bl_

dh\db g_h~ghjh~rgubhhfthdbjZxlky 1Zdbz h[jey bo kh\f_s_gby ij_"ez]Z_lky bkihevah\:

aht qlh[u mf_gvrblv ihlj_rghkibGh@ pdb9— 9hifbjhiZgguc dhwnnbpb_gl dhjj_eypbb 1\l
- - - |

h[_Kki_gblv koh' _kiv nhjfu kiglgRetG D | @ R DG.D
ljibf_ju kblgZet\ P b G D ihemqg_gguo "e'lyq R' Dl .G.DD

L

hp_gb\Zxsbc kl_i_gv




fmevibiebdZlb\ghc azZ\bkbfhklb “"\m& hdb]gEZef@Nbg_kdhc ih]j_rghklb < ij_~_eZo]dZ ~h]t
winbpb_gl dhjj_eypbb IbjkhgZ hp_gb\ZxshbcgkZ_ ig gwZz\bkbfh \uihegy_Iky mlhgg_gb_ Z :
ebg_cghc azZ\bkbfhklb kbJgZeh\ \dexqZyimifZtHB\QuUueéhemq_ggu_ ~ey njz]f_glh\ kem ZlI

ge_g aZibkbfhklb ihkijh_gby nmgdittku\Zxs_c bo ieZ\gh__baf_g
Bkihevah\Zgb_ dhwnnbpb_glZ dhjj_eypghp '?ﬂfﬁ'églzklhe[pz fZjrimlz 1hkljh_gbh nmgdp
ihalhey | emqr_ hp_gblv gZkdhevdh hlebghyimdg{iyvky dzd gz hkgh\_ bgl_jiheypbb
kbJgZeh\ khhlghkylky k rbjbghghtblYdZagZhkgh\_ ZziijhdkbfzZpbb < ihke_~g_f kemqgZ_ \
gbc GZijZ\e_gghklv >G: fh™_I [ulv kbgvghmwyidphb fh> | [ulv \ayl ihebghf fZehc kl_i_gb

ghc dh]~Z rbjbgZ ~“bZiZzahgzZ __ ang_gbwd(lpiihjlbeZ\é)leZevgu bkk egbyh\Z

kh kj_ngbf agzg_gb_f Z fh'_I [ulv g \ujZ gghe \ o\ "\ aki bt gizevgu  bkke Ah
N 1 N 1 — - — — —

dhl*z rbjbgz "bzizahgz __ agzg_gbc ks K} qoh o o ohin Zelhibifz k bkihevah

e -
;_hg”vr_ ka_b gl_b]_T(hagZth_gby IjlkaZ:g%LglﬂgA tiwpgnhd pbhgguo bah[jZ  _gbc hl aZjm[_"gh]
li_eyp jkhgZ higmeyxlky kj_"gb_ WIRYD KPyhih dhkfbq_kdhlh ZiizjzZIZ ©7HU
gzeh\ b az kq_l wihlh hg ijbgbfz_I [He_4 gi3dPe §duo gz jbegguc dhkfbq_kdbc ZiiZj:
q—gEi’lg]ke”‘lﬂz—__"bezklhh\fgZ'ngi—i%;‘c;% f\ﬁi{fﬁgf%ihkdhevdm ~ey g_lh ijb\h~blky Ihgghkly
z gminh_ 1) -5-9 gzc¢€ i by fzdkbfmfz >G: ih mlem f_kiIz
gh_ agzZq_gb_ dhwr_wnb_pb_gIZ thj_eypbb ij}(ﬁ%%{,b> @ >ZggZy hrb[dZ k]deZ/\LaZ_lkyg-l
thevam_lky \ dZzqfku jz7bhf_Iiba_kdfc hApcih mjeh\hc hjb_gizpbb dhkfbg_kdhkh Ziizj:
ih g_hkA'b mqzkldz a_fghc ih\_joghklb ij_"dygi6 _§8hijhgghc mkizgh\db gZzijz\eggby en
9Z jz~"bhehdzpbhgghf bah[jZ"_gbb ?keby{3dkBte& dm jzkijhkljzgyxlky ebrv jZ~bhf_ljbc
gh_ agzq_gb_ [ebadh d _"bgbp_ qu“'h‘gdam]gaf:bm\\zbgu_ bah[jZ' _gby bkohAgu_ AZg
ghklb h~rghjh~rguc Z ihemq_gg2ZyQitiijdléd@kke ~h\Zgby nhjfbjh\Zebkv az kq_| Ah[jZs_g
f _klzZ h[eZz~Z_| ~hklZlhqghc Ihgghklvx b fAbhifijpfq_kdhc h[jZ[hldb ~Zgguo dhkfbq_kdh]
gylvky ijb ihke_~mxs_c jZ~bhf_ljbq_kdhcjdhgjOdgbbUB6KShemqg_gb_f fh~_evguodg_kdhjj
jZ"bhehdzZpbhgghlh bah[jZ _gby < ijhib\ipih\Eg@wgmah[jZz  _gbc AgZgb_ lhgghklb iheh”
ihemg_ggh_ agZq_gb_ 'iRijE)gbjbjm _Iky f_ZCdkbfmfZ >G: ih m]lem f_klZ g_h[oh”bfh qlh
azr7 1K e \h  aaz B by lhylaiheghn @/VKY \ iZ"bhf_liba_kdhc h~ghjh*ghkib h[t_d
21m y gme_ih_agsq_ghy TRy \ulheon™ \Ghjj dibjh\zgguo kgbfdZo ba dhlhjuo fhr e
) bkohrgu_ ~"Zggu_ ey bkke_"h\Zgby
RZ] <uihegyxlky klZlbklbgq_kdbc ZgZeb qu%,\ n L e
A e _gby hlghr_gbc ijhba\h~Aghc ZfiebimAu ﬁ(b]dg epfm fh"_evghfm bkbRAGIEIMgbx
bah[jz'_gby d \_ebgbg_ zfiebimru ih m]&Pf@%X§£Ky Np_gdZ iNiFlddbimo \zjbzglzo gz
mq_lhf ihijzVd® b kh\f_s_gb_ kb]gZep\b hkgh\_ klZlIbklbg_kdh]h ZgZebaZzZ jzZkijb"_e_gkt
N . Im” kblgZeZ bah[jZz _gby ih m]ezf f_KIZ b \
G D Gzcr_ggh_ \ j_amevIZI_ kh\f_s_gby agg9k9f_reh  gguf zelhjblfhf GzZcA ggh_ &
ihijzZ\dbG[L ijb[Z\ey_lky d agZq_gbx i'hBjz\dpb_ ihijZ\db khiekehkv k iheh’_gb_f >G: ih m]
bkihevah\zgghfm jZg__ L—dkh'z h?."z'[hhel‘ézh\\zg.%hf k'lj(b ?“ZS.—Zgbbbb J;ZhAAbhf‘”
. . c hij ijhp_kk_ 1_9g_jzZp _evg
Rz] ~ 7keb agzd/gbihemq_g9Z A0 ,hngnih bah[jz'_gby k ihemq_gb_f hrb[db hp_
"ms_f rzZ]_ ~hklZlhggh \_ebdh \uihegy_Iky ic jgph” dei_jbf_ngevguo bkke “h\izgbc bk
rzlm < ijhib\ghf kemqz_ bl_jZpbhggugelyRP_Kle¢ ~mxsb_ izjzif_kjeh  _gghlh Ze]h
hklzgz\eb\Z_Iky Z adZy_iphagZ_lky 7Zhkljpifz
Ilhggh Ihgguf b ijb]h~rguf *ey mqg_I1Z ijb ihke AfimgbfZevgh “himklbfh_ agZq_gb_ dhwnnb
jZAbhf_ljbq_kdhc dhjjzdphehdZpbhgglilh daj_eypbb IbjkhgZz
jZ _gby +rbjbgZ gbadhqzklhlgh]h nbevljZ ibdk_e_
lh azZ\_jr_gbb hp_gb\Zgby ihijz\dbh fh ghihjh] hl[jZdh\db g_h~ghjh~guo h[t_dlh\
ZgZebabjh\Zlv dZdZy qZklv ibdk_e_c bah@gkZ igbmlebeld_klZ
_lh njz]f_glZ [ueZ ijbagZgZ ijbgZ~e WZs_c+idbb_jbc ijh~he _gby bl _GDibc
f_ljbg_kdb h7ghjh®guf hit_dIZi 2keb WIZ (48Kt oygn Ahimkibfzy ~hey ibdk_e_c bah
kebrdhf fZez |j_amevlZzZl hpf_@‘kg\liglbq/bIZI\@by ijbgZ~"e “Zsbo hAghjhrguf ht dIEf__
Ih f 83 g_~hklZlhggh ij_~klZ\bl_évgh | - =
El_bqqlg(ljjhc \u[gh_jdb agh 1_ -ovg Cﬁké%q_gby hrb[hd hp_gb\Zgby ihemg_ggu_
T N . . ebgguo bah[jZ  _gbc ijb\_" _gu \<lZkh[dZo
.Fe]hjblf lzd _.f_h | [u.Iv fh"bnbpbjh\Zgjb\g,y u g_ ijbgylu_ \ jZkg_ | ij_“ehhgguf Z
k\_jo~rebgguo fZjrimlh\ jZ”"bhehdZpblZggupo btahj .
* gbctj_ameviZlh\ “ebl_evghc ijrijghcJ[?tlfhl)dﬂ—ame\/lzw kizlbklbg_kdh]h zgzebaz jz
— — - i N 1 N
9Z dhihjuo fhlml [ulv azfZlgu baf_g_gS ‘g y hlghr_gbc |Jhba_\h ghf Z.fleblm 0 kblgZe
kbki_fzlbg_kdhc ih]j_rghklb agZgby nZehhhc-$fy ¢ \-ebabg_ zfiebim?u ih mlezf f_kiz
pbb K\_jorebgguc fzjriml fh _I [ulv jZza’_ i Hb\_"_g ijbf_j j_amevlzlZ h[jZs_
njz]f_glu <ukhlz dz ~hlh njz]f_glz ~heig2PRf}iba_kdhc dhjj_dpbb ke \Z ZzZIZd _ |
AhkizZlhggh [hevrhc qlh[u h[_ki_gblv _~khx\b4 &hf_liblgdhc dhjj_dpbb ihke_ mhhqg_gb
ghklv kl1Zlbklbg_kdhc \u[hjdb ghdby_ gnflhh _gby fZdkbfmfzZ >G: ih m]Jem f_klZZgZ hkg
bf_eb kms_kI\_ggh_ agZq_gb_ ieZ\gub babag §Bkijk"_eZbiepIm” kbjgZeZ bah[jZ _gby |
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JbkmghdtJZ~"bhehdZpbhggu_ bah[jZ _gby bkihevah\Zggu_eiygwodkkkj@frgiZgbyo
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mlezf f_klzZ ih p_gljm b gZ hkgh\_ ZgZepeed jZ&kj\» kemqgz_\ h[_ki_gb\zZ_I f_gvrmx lhqggl
e_gby hlghr_gbc ijhba\h*ghc Zfiebe@~"uDhkb¥gdhwnnbpb_gl dhjj_eypbb IbjkhgZ hi*rZey_|
bah[jZz _gby d \_ebgbg_ Zfieblm~u ih m]eéBE§bipumz kI\_ggh \hajZklZ_| \_jhylghklv ihy\e
kijz\z gby [hevrbo b mf_j_gguo hrb[hd hp_gb\Zgby
Kj_~g_d\z”jZlbg_kdZy hrb[dZ d\zZ~jZlgdik]*@Zhjdlgwnnbpb_gl dhjj_eypbb IbjkhgZ fZdkbfz
ba kj_7~g_]h d\zZ”jz1Z hrb[db "ey ij_"eh  _[ede]llndZze] _~bgbp_ g_ f_gvr_ I _ gZ[ex"Z
jblfz jzkkgblZzggZy ih g_hl[jzdh\Zgguf mabkjlhd a_fghc ih\_joghklb fzZzdkbfZevgh h~ghj
gbyf khklZ\beZz lhemq_ggZy hp_gtiZzgdbqghgFZebli _gb\Z_| [he__ \ukhdmx Ihqgghklv
hij_~_e_gby iheh _gby fzdkbfmfz >G: ih qledgiZ&ba jZkij_~_e_gby hlghr_gbc ifhba\h~gh«
[ebadZ d bkoh~ghc Ihgghklb _]h agZgby 41epldhkfikdgdeZ bah[jZ  _gby d \_ebgbg_ Zfiebln
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klZ[bevghc hkh[_ggh \ hlkmlkl\b_ hi&jghc bgnhjf _ _ o
pbb < gzklby&lZlv_ ij_~ez]z _Iky fhabnBd&dgbytn *v * ki_"gyy \uEKhlbah[jz"_gbc
Zelhjblfzjbk mkljZgyxsZy ijb\_*_ggw_ h}jZRCb ,, P C khhI\_IkI\_ggh jZkkgblu\z_fz
q_gby Ij_"ez]Z_fuc fh”bnbpbjh\Zgguc Zﬁebhﬂﬁ"k_dlhj g_ba\_klguo bgbpbZebabjmxlky
khklhbl ba ljzo wlzZhip\ gdb ]_h”_abq_ }(dbPZ&E fb gzqzZevgufb hp,gdafb_gb_ a&z~»
"bgZl HBL b bo ij_h[jZah\Zgb_ \ \bJImZevgmx thioh’\bIky iib ihfhsb ZeJmibled j]Z
N
gmx 'hqdm ~ <HL  ijb"lgihikdh kbfiheu H]%\)%J"IZ kbfiheNbabq_kdbc kfuke IZdhc hp_
j_r_gby az~Zqb [ehqghlh mjZ\gb\Zgby hi] 16§ % bo dhhjrbgzl HBL azdexqz Iky \
iZJZf ljh\  fh”_eb mjz\gb\Zgby kbf\he bkl fu mjZ\g_gbc hibku\Zxsbo i_j kjiq_ gb_
ZiijhdkbfZpby hkiZIhqguo g_\yahd HBL J1% Wdm\q ¢ fhr e c ktzfdb gz az~Zgghc \ukhl

_gbb ~himklbfh]h ihjh]Z kbf\h@z \oh® Z |, Az| f _keb gZ bah[jZ  _gbyo gy hijj_"_
]thIfZ ihklmizxl _ N _ Ihqdb Ney ij_"hI\jZs_gby mom”"r_gby ]_
dhwnnbpb_gjufhic53&fh™_eb ]_hl]b\yaa'tBL ij_h[jzamxlky \ <HL kbflhje k_q_gb _

5 3 N . bah[jz' _gbg P Cb , P Cjza[b\Z_lky gz
jZkljh\u_ dhhj*bgZlu h”ghbfzgguo b jAighfupguo h[eZkl_c Kj_"*b h~rghbfzghuo lhqg
lhg_d P, Q.o kihlj_rghklvx baf_j_gBc iZ\rbo \ h[dZk kemgZcguf h[jZahf \u[bj&xIky
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Jbkmgh#Qbke gmhklhcgbluc Ze]hjblf [ehggh]lh mjZ\gb\Zfdby elb 53 &
ij_h[jzah\zgby \ \bjlmZevgu_ hihjg® _hhrhieZg_\ hihjghodlZo ih nhjfme_
h[s_]lh gbkeZ Ifykh~ghbfzggZy IhqdZ 3Z bah[fi[smx Ihgghklv ]_hijbWy'adhke  ijbf
"_gbyq P Qb ., P QkhhI\_IkI\mxs\&yihqd_ g gby ihijz\hd ih nhjfmeZ fgh _kI\_ hihjguo
\h fgh _kI\_ \k_o HBL b 0zjzdl_jbaj@Kkfzylh@jc\k_o bah[jZ _gbc
jh\uo dhhj*bgPl, ; Q, + b Py s+ Qx 1 K lhgghklv kh\f_s By bah[jz"_ghcP Qb

hp_gdZfb ] _h~_abq_kdbo é@m/ﬁbg%lzwg_ ~w P Q\lugbkey_fzZy dzd dhj_gv ba kj_~g_d\z»jzl

gufb \ kbf\he \u[jZgZ “ey ij_h[jZah\Zgby kdhe hrb[db kmffZjguo g_\yahd ieZgh\uo dhhj*bgZ
h _ H _ .

Lh]~"Z gZ bah[jZ', g® Q h[Z\bf hihjgmx Ihqd¥f & -99uc Vj_amevizl_fehaghlh mjzigbiZgby

. . . | 4N
jZkljh\ufb dhhj*bgzZIBfbQ, k Ihgghklvx_baf oL |7 a Y,
j_gguo dhhj*bgzb ]_h~_abq_kdbfb dhhjrbg'zIZf 4
99 1O+, % Ihqghklvx baf_j_gbc ieZgh\uo dhhj*beR1/O o ./, 7 5
f b Ihgghklvx baf_j_gbc Wikhlu c R /1O0%, ./, 5

GZ \lhjhf wlzZi_ Zelhjblfz \_dlhj guo 0 .
bgbpbZebabjm Iky kbrf\ihegzggufb ib U e %o {NO rt\ugbke_ggu_ ih
kdbfb dhhjrbgZzlZzfb hAghbfzggamq[uﬁq_gbckthJ_dlb_Jh\Zgghc h[jBBia"_eb ]_h"_abg
, baf_j_ggufb ]_h”_abqg_kdbfb dhhjrpgzk#fp Hilkhi"bgZlu hrghbfzgdhZlbatpjz  _gbyo
guo lhg,d b bkdhfufb izjzf 1jzfb fhahe cwiP Qb . P Qdhlhjhc khhi\_IkI\mxI| mlhgqgzggu_

ijzZ\hd, < j_amevIiZl_ j_rkdliyhe aZ"qu\ ..”hp kk_ mjz\gb\zdiy abq_kdb_ dhhj"bgzlu

hp_gb\Zxlky KbfElbkibg kdb_ ozjzdl 9§ (OK Q Vibgr dku \ugbkey fu_ im nhijf
klbdb lhgghklb Z bf_ggh ezZf b

lhgghklv 1_hijp\¥&dtbah[jz  _ghy P Q h[smx lhqghklv kh\f_&/§byhke_ ijbf
ihke_ ijbf_g_gby ihijdidbkey fdgd dhj_gv ®agby ihipgd ih nhjfme_ gZ fgh'_kI\_hh"g
kj_~g_d\z~jZlbg_kdhc hrb[db kmffZjguo bfzggarodIhg_d \k_o bah[jZ" _gbc




GZ lj_Iv_f wlzZi_ ZelhjblfZ ZgZebamjml lkygitye keh ghklv jZkqgzlZ ihijz\db azZ\bkbl h
gggZy \ j_amevlZl_ [ehqgh]lh mjzZ\gb\ZgbBUhgh lak[jZ"  _gbb qlh fh™_1 [ulv g_ijb_fe_fl
kRf_s_gby bah[jZz _gbc ?keb ihdZaZzZl gev hi[sjzdbNghc h[jZ[hldb K npkl¢Xg_gby wlh]h g
ghklb kh\f_s_@/ﬂ*)?L ij_\urzZ_1 ihjh]h\h_ _agz"thZIdZ ihemqg_ggu_ nmgdpbb fhiml [mlv bgl_

: fhin
gb +iZjzf_1j Zelhjbliz \uihegy lIky jzkqzi*P2) dmiPa_kdbf kiezcght gz *bzizahg_ - aqbk

f Ijh\ ihijz\db hkiZlhgguo g _\yahd Wwmwfi\h@ahliZz _gbyP C

ghbfzgguo lhgdZo K mq_lhf gZc~_ggido gZ LvZldbf h[jZzahf ij_~ezZ]Z_fZy “\modhfihg_glg.
jZf_ljh\ fh~_eb b izZjZf_ljh\ ihijZ\db hklZlhg\guRijZ\hd bkihevam_fZy \ mjZ\g_gpb h
g_\yahd jZkkgblu\Zxlky kldbklo@jzdl_jbklagy dzd

kbf\he ?keb kh\f_klgh_ ijbf_g_gb_hfhAcel i SRO\ U

ijZzZ\hd k izjzf_ljzfb gZc”_ggufb ngWlZif“lP'Q“ R PIQ, P

ijz\dZfb hklZlhgguo g _\yahd g_ mom~qZ_IRhPsRx Ih°8° P Q, 3

ghklv ijblyadb Th _klv ljzdlbq_kdZy j ZebaZpby ijhp_~mju

HL — L —_
v N7 [ehqghlh mjZ\gb\Zgby

]~ V" % lhqghklv ]_hijb\yadb ihke_ ijbf_g,.

ihijz\db hklZzZlh \yvahd |h j I;MHHQ %?babjm_f ljbf_g_gb_ jzaebqguo fh”

ihij gguo g_\ya j_amev . WLy A S .

: . T y ~Zggdbkkbqg_kdbo ZzZiizjzlh\ k_jbl

Zelhjblfz klZgh\blky "\modhfihg_glgZy ihi §€i§mlj£g>ey ZgZebaZ [ueb \aylu A\_ i@ju fZjr
i —

g_*th~rghdhfihg_glgzZy fh”_ev ihijZ\hd ba w LS . _ A
<u[hj fh~_eb ihijz\hd [ehqghlh mjZ\gb\ by AENA9EEIZjZImju ©=_hIMDg? &I _kmik

* g [ulv h[mked\@Zjzdl _jhf g _\yahd \ kljhéngfd%' D-9guo \ Jgame"'i'—i:fs@;f"‘-‘k“f Ciai
dZ~jh\hf gZijZ\e_gbyo GZijbf_j "~ey bah[]Z g Ic ! Jb D7 A - 'h%l hiiz
D:,.2126ihdZazgh@ qlh ijb ijhly _gghklb F%é”m TR uc fZjriml mjh\lgy h[jZ]
jmizZ Ahdf ~hklZlhgqgh qZkighlh kemgzy 9REpdHiin\h "Z_Iky dhwnnbpb58&ahly_eb

Zevghc fhr_eb ihijZ\hd hl bg”r_dkzZ kljkdbZbiikihklp mxs_chkhx fh*_ev ktzfdb k ihdzZazl
Znnbgghc IhebgM®Zy fha_ev ihijz\hdz badyfb fZdkbfZevghc hrb[db Ziijh gk fambb

*_gby, P Chij_~_ey_lky dzd nmgdpbb gy ba kj_"g_d\_Z"jZIbq_ﬂkdhc hrb[db Ziijhdkbf
W kljhgghf b dz”*jh\hf gZijzZ\&*gbyaZz dzZ "hf
5ROp Q1 Nt PV fZjriml_ k ijb\e_qg_gb_f \ukhdhEHglgkio\
bl gZc”_gu hihjgu_ lhqdb :\IhfZlbq_kdbaihbkd |
3P Q I W[[ " iheg_g dhjj_eyphihdigh_fZevguf Zelhjblf@f k
N ihke_"mxsbf jmgguf dhgljhe_f Ozjzdl_jbl
]A_L 7°W =bg~r_dk dhwnnbpb_glz ihijz\dbZigpih\ ij_"kiz\e_da[e

gufb kemqzZyfb ihebghfbZevghc fhA_eb ihi%}'zf\'\h‘&ﬁh mjzZ\gb\Zgb_ iZj fZjrjmlh\ [ueh \uih
g

khhi\_1kI\bh keZ]Z fuf Ze]hjblfhk k b
eyxlky Z~""blb\hZyev 7 b ZnnbggZy fiheyan\zgb f HL b HBL >ey gZgZevghc hp g

N ev’ klb ijb\yadb b kh\f_s_gby [ehggh_ myz\gb\Zg
lib wlhf gZ ijzdlbd_ aZ kq_l keh gh]hh&@lehiihjha bkihevah\Zgby ihijZ\hd azl_f bk
Mb'_gby D: \ ijhp_kk_ ktzfdb \hath'gu hk¥AhdggbghfbZevgu_ fh*_eb ihijz\hd kh agZq
g_\yadb >h[Z\bf d kdhjj_dIbjh\Zgghc \ 7_amem Zhhfme b ij_"ez]Z_fZy Mmodhfi
eh hlh mjz\gb\Zybih”® eb nNhegbl _evgm S .
i[hijg%dr]n \ Jijhgljszl?rl _jZkIjh\u% ahhjg"bé( Al9gyqfhh-ev ihijzihd k izjZf_ljzdb
nmgdpbx hl ghf_jz kljhdb mkljZgyxs_c 1ZIhdgunhjfme_ < IZije~klZ\e_ghb i
g_\yadb :iijhdkbfzZpby hrb[hd \ kljhgqghf E@argAus \ j_amevliZl_ [ehqgh]h mjZ\gb\Zgby
gZijzZ\e_gbyo fh _I| [ulv hij_~_ e _gzZ dzd hebBhihgghk
kemqgzc f_Ilh~rZ j_abgh\h]lh ebklZz ®b baBEZihemqg_gguo j_amevlZlh\ ke_~m_k qlh k
~w P CgZch_ghy, b4, HBL I|h]*Z ihijZ\din HKEZIjb\Z_fuo fh”_e_c ihijz\hd ihebghfbZevgZz
lhgguo g_\yahd ij_~klZ\bf dzd nmgdpbbKhi_gyx ikebahfZ ijb\h"bl d gZb[hevrZm ag

kljhd®Q z bf_ggh g_gbx lhgghklb ]_hijb\yadb gZ h[hbo iZjZo fZ]
. Ijb wlihf gZ fhaZbqghf bahl[jihkegbijbf_g_gby
by :T ZQ Q7 & kdhjj_dlbjh\Zg§B&fh~_eb \uy\e_gh mom~r_ghb.
5 Q L 7o Ihqghklb ijb\yadb [hfe\ h[eZklyo bah[jZ _gby
17 Q& g_ kh”_j°Zsbo h[sb_ b h”rghbfzggu_ Ikgqdb \u
1" a ' ~a o s__ky \ agZgbl_evghf bkdZ _gbb kx _IZ Djhf
3V Q L T _Z*Q & e g_ h[_ki_gb\Z_Ilky ~"hklZlhqggZkhhigehlglby \

1. ZQ Q haghbfzgguo lhgqdZo “ey \uiheg_gby \ukhdh
x4 4 J_hf_ljbq_kdh]h kbgl_az. fhaqugh]h”bah[jZ‘_w
R ihemq_gby klZ[bevguo j_amevIZIh\ ijbf_g_gb
1" ghfbZevghc fh~_eb ihijz\hd k \ukhdhc kkl_i_gv:
ZQ' Q@ _ Q \RH ghfz7 g_h[oh~bfihevrh_ dhebqg_kI\h jZ\ghf_jgr

b ]2\ F+iZjZf lju nmgdpbb Ijb wihf \ugBkéjb”_ ezgguobah[jZ _gbxhjguo b hAghbfzg
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LZ[ebpzz0OZjzdl_jbklbdb ZgZebabjm_fuo fZjrimlh\ kI®k ©J_kmjk

Ozjzdl_jbklbdz FZjriml FZjriml FZjriml FZjriml

Lbi ktzfdb kl_j_h iehszn~rgzZy

Mleu kddf dj_g 1Z2g]Z|

ljhkljZzgkl\_ggh_ jzZzaj_|r_gb_ f
(,;22* ibdk

PD[

Ve ibdk
Ho\zIl df F F F F
Qbkeh HL
Qbkeh HBL

LZ[ebpz+J_ameviZlu [ehgqgh]h mjZ\gb\Zgby ZgZebabjm_fuo fZjrjmfk\ k D: ©J_kn

Fha_ev ihijz\hd B f B | BOOG f| B0 S| B | EBOSG
;_a ihijz\hd
Ahblb\gZy
:nnbggZly
lhebghfbZewg
Ilhebghfbzevgzy
lhebghfbZevgZzZy

>\modhfihg_glgZy
7 J 0

guo lhg_d qlh g_ \k_]~Z fh _I [ulv h[ Ki_§ldehy ipby g_\yahdk b ibdk \ dZ~jh\hf
dh\hc h[jZ[hld_ Ih j_amevIZIZf jmqghih @Wdifieygibb bibdk b ibdks\ kljhqghfzdbf
aZbgguo kgbfdh\ ihemqg_gguo k bkihevahiZgbff pze_khh[jZagh ijbf_gblv d\Kdlgjjcdlbj
kfhlj_gguo ihebghfbZevguo fh~_e_c \uy\ejgamemhZl_ [ehggh]lh mjZ\gb\Zgbydbhfi_eb Ftz
gzZbf_gvr__ \ebygb_gZ fh”~_ev ktzfdb gghkEZNdmnbijhkljZgkI\_ jZkljh\uo dhhj*bgZl dZd nmg
gZy ihijz\dz hl ghf_jz kljhdb mkljZzgyxs_c hklzZlhqgkw_ g_\yad
>ey hp_gdb o0zjzdl jZ jzkij_~ e _gby hikqlzsllrh\ngngG_ ij_"eZ]lZ_fhc "\modhflhg_g_lghc |h|_]2
g_\yahd ihkljh_gu ]jZnbdb g_\yahd' P oz~jhdhey_I [_a mom?~r_gby lhaghklb ]_hijblyadb ih
kljhqght C gZijz\e gbyo hl ghf_jz (Kl,}bgbIhqghklv.k.h\f_s_gby b [_a bkdzZ ™ ghZfbda ij
fZjrjmiz ibk © a ijbf g _gby ZihiFZkl—C hihjguo b hrghbfzgguo |lhg_d
\hdjbk Z [ agZq_gby hp_gdb fZI_fZIbfZdexph gb_
h*b”rZgby g_\yahd b kj_"g_d\Z"jZlbq_kdh]h hlgeRihy&b¥ kiZIlv_ jzkkfhlj_gz \Z gzZy “ey ijzd
khklZ\eyxl ibdk b ibdk yeg_\yahd \ dZ*jhafrthzq] hf _ljbgq_kdh]h kbgl_azZ fhaZbqguo kgbfd
gZijZ\e_gbb bibdk b ibdk+\ kljhgghf < jgz[hjm bah[jZz _gbc ] _hijb\yazgguo k bkihevah\
amevlzl_ ijbf_g_gby Z~"blb\ghc fh"_ebjzpbihgtelvguo ihebghfh\ <z guf b keh guf wlz
jbk \ 1 ki_"g__ agZq_gb_ g_\yahd \kkbhaohfy\ey Iky [ehqgh_ mjZ\gb\Zgb_h\ ijhp_kk
gZijZ\e_gbb kiZgh\blkpdk \ kljhgghfibdk jh]h dhjj_dIbjmxlkyfh53&b bah[jZ  _gbc hrey i
qlh k\b”_I_evklhmgZebqgbb hrb[db fh”_eb ijblyagbyhqghklb ]1_hijb\yadb \ hihjguo IthgdZo b Ih
mkljzgy_fhc kf_s_gb_f beb k~\b]hf Bkihewakhi8bs gby \ hrghbfzgguo lhqdZo Kj_~eh' g
Znnbgghc fh”_jélk ~ _ ihalhey_I| "hkllZqv @gggmklhcgb\uc Zelhjblf [ehggh]h mjZAgb\Zgby
d_gbc hp_ghd fZI_fzZlbg_kdh]h h'b"Zgby b Kkbehxd&\We | _hf _ljbg_kdb_ bkdZ  _gbyl *\modhfil
jZlbg_kdhc ibdk b ibdk \ dZ”*jh\hf gZijZyehc ihijz\dhc |_j\Zy dhfihg_glZ+ihnjb\gdZy
gbb b ibdk b ibdk+\ kljhgghf Ba ]JjZnhHZ ev+ mkljzgy | kbkl_fZlbg_kdb_ hrt[db \ h~c
ke_"m_I qlh JjZnbdb jZkij_"_e_gby gy \yahgdgywid\® hihjguo IhqdzZea dhifijZykbjm _IZ hkl
ebkv hlghkbl_evgh ebgbc [j_g”*"Z khojZgpwgiib @ ltyfadb \ hrghbfzggubleéthqdbohir”]
ihebghfbZevgmx kijmdImjm hl ghf_jZ Kijhdbo Bikihepac ze]hjblf iha\hey | klzZ[bevgh mlhq
\Zgb_ ij_"ezZ]Z_thc "\modhfihg_glghc s53RkiifAdeb [ _a mom~r_gby ]_hijb\yadb mjz\gb\z
jbk ~ a Ziijhdkbfbjmxs_c hklZlhqgu_pamhkgzgbc 1hdzazZgh qlh ijbf_g_gb_ Zk]hjblfZ h|
Znnbgghc fh”*_eb agZq_gby g_\yahd hl ghfgpfzklihdRhdmx Ihqghklv ]_hf_ljbg_kdh]h kbgl
j_abgh\uf ebklhf ihalhey_I “hklbqv agZq ngmghriBdRk e c qlh iha\hey | nhjfbjhgzlv fhazb
fZl1_fZlbg_kdh]h h b~rZgby b kj_"g_d\Z"p4lbmakdpzh gby \ukhdhyB dzq_kI
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gh\ B Dhkfbg_kdZy kbkl_fZ ~bklZgpbhggtdh qhuZ\pMNZ[hIdIgzeh\  «
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Rzjzf_|
BgnhjfZpbhggh_ h[_ki_q_gb_ kbkl_f aZsblu eZl1ZIl_e
Ilh\ hl mijzZ\eyxsbo kj_"~klI\ ihjz" _gby GZmqgh_ ba”z
F Bah ©=hjyqZy elbgbbydhfa ] k be
JZkkfhlj_gu \hijhku ih\ur_gby bgnhjfZlb\ghklb [hjlh\h]
hlhhgu e_IZIl_evghlh Ziizjzlz ~"ey m\_ebq_gby wnn_dlb\g
mijZ\ey_fh]lh jZzd_lgh]h hjm by aZ kq_I| kh]l]eZkh\Zggh]h il
gh]lh b h]lg_\h]h ijhMbWh " Bakdh  _gu b kbkl_fZlbabjh\Zgu I
ijh[e_fu ih azZsbl_ e_1zZl_evghlh ZzZiizjzlZ hl mijz\ey_fuo
gby Z 1Zd _ jZkkfhlj_gu hkgh\gu_ imlb ih\ur_gby wni
aZsblu hl gbo >Zgu hp_ghggu_ jZkqg_lu hljZ Zl_evguo
kAZAhg¥ ~ gby mijzZ\ey fuo jzZzd_ | d&Z&k@ddo®\hadimafeno?
dZd h[t_dlh\ jZz"bhehdZpbhggh]h gZ[ex®_gby 1j_"~klZ\e ¢
N g ZgZeba j_amevlZlh\ ihemgZlmjgh]l]h wdki_jbf_glZe
GZ hkgh\_ \_dEljghzZzbg_kdh]h ihApfzedbadZ pbb az~Zg hij_"
gby dhhjrbgzl h{t_dIh\ \ fghlJhihabpbhgghc baf_jbl_evgh
kbgl_a ZelhjblfZz hp_gdb ~_dZjlh\uo dhhj*bgZl Zl4dmxs_
ghZevghf_jghc Zgbhjf
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(JRVKNLQ 1 $ 6RORY\HY : 9

7KH SUREOHP RI LQFUHDVLQJ WKH JHRPHWULF TXDOLW\ RI LP DXG/L QURW KIFOR-E DHR PD D VKK JR
OLSWLFDO RUELW LV FRQVLGHUHG ,W LV VKRZQ WKDWQFGJRBRLYWFVRIRWKHXW RB D ILEG DO
FODULI\ WKH JHRGHWLF UHIHUHQFLQJ RI LPDJHV DQG FDOLE WD WH SWKR RIVTX GBWIRQKY H) RUL
PXOWLFKDQQHO LPDJHV RI WKH XQGHUO\LQJ VXU PP REQAD LQN & HED R \R K H 0 HFHVP & RVGIL F HPD
IRU PXOWLFKDQQHO LPDJH FRUUHODWLRQ WDNLQJ LQWR D FFRNIRD AKKN MORVIW R FRD @I EW
VXUYH\ HTXLSPHQW DUH GHYHORSHG LQFOXGUKH VR D @IQUIL PILQU RUK H KHR BHRIS@WHRS DSS |
RQ GDWD IURP WKHUWBHWYNWHOOLWHYV

.H\ ZRU®WHPRWH VHQVLQJ JHRPHWULF TXDOLW\ JHRGHWLF UHIHWRHEFAIMDJI FDO

Dexq_\u_ keh\’Zkangbhggrg_’baKJZkkfhlj_gz az~rzqzZ ih\ur_gbljbg_kdh]lh dA
jhvzgb_ 1_hf_ljbg_kdh_ dzZqg_klI\h | [b&amjZahgbc hl kbkl_f Jeh[Zevgh]h gZ[ex”_gby Ak feb \ Ihf gl

kdZy ijb\yadz dZeb[jh\dZ dhjh gygbyk Whdhc weebilbg_kdhc hj[blu IThdZaZgh ql

dZy weebilbg_kdZy hj[blz ]_h~_abqg_kdhc ijb\yadb bah[jZ  _gbc .b dZebljh o
g_h[oh”bfu Zelhjblfu Z\lhfZlbgq_kdh]h ihemqg_oghty hihjgu
<\_"_gb_ g_d >ey bo fZkkh\h]lh ihemq_gby ij _*eZ]Z_lky bkjhevah\Zlv

klh e dljhgguo dZjl ihemlhgh\u_ fgh]hdZgZevgL
N
Kbki_fu Jeh[Zevghlh gZ[ex”_gbly ; A, €D, ¢ < in\ joghkib ihemq_ggu_ ~jm]bfb f

ithalheyxlky dz"™u_ fogml ihemaZiv|fgy . jn g zelhjbif fghlhdZgZevghc dhjj_eypbb b
IhahgZevgu_ bah[jz"_gby A_febma nh@infdébygbpev_nz f_kighkib JZzajz[hiZgu ih*Bh{u d d
"Zxs_]hdhkfhkZ 1jb wlhf ktzfdZ \_Azlky[jktd_ ktzfhgqghc ZiizjzZImju \ Ihf gbke_ “ey mihgg_gby *
agZqbl_evgh]lh jZzkklhygby hl A_fell a gby Wdfzgbjmxs_]h a_jdzZzez Ij_"~eh’_ggu_ ih”oh
b ijhkljzgkl\_ggh_ jZaj_r_gb_ baR[j&Z *ghguo hl kimlgbdh\ k_jbb F*jdlbdZ
kjZz\gbl_evgh gbadhz df Hlugg
gZ[ex™_gb_ \_~_lky k ]_hklZpbhgzZjghc hj[bTu
ney Jhkkbb hkh[_ggh ZdlmZevgh gZdbexd gbb &dbfzpy_lky kjZ\g_gb_ j_Zevguo bah[jZ _gbc
kdbf j_]bhghf k \ukhdhc weebilbg_kdhc kijgbh@woalb¢zZiiZjZImju Kk g_dhlhjhc hihgghc bgnhj
©Fhegby?2 j Zebam_fh_ kimlgbdgib>c@jdlbg_c ]_hf_ljbg_kdb_ k\hckI\Z dhlhjhc lhggh ba\
Ihlj_[bl_eyf ~Zgguo hl Jeh[Zevguo kibkIGZijjbf_j \ dZg_kI\_ hihjghc bgnhjfZpbb bkiheval
xlky \ukhdh_ ]_hf_ljbg_kdh_ dzZq_kl\h bkn[j®e_ghbihggu_ dZjldhfuo ebgbc > @ Z 1Zd _
ohjhrzy lhqghklv ]_h~_abq_kdhc ijb\wadmhjfxl¥jbebpu A_feahhkfhk > @ Ij_"eZkZehkv b
ghklwgmlj_gg_c ]_hf_ljbb H~gZdh ijhp_Khekwedfdblv \ dZq_kI\_ hihju a\za”u dhlhju_ ijb
khijh\h 7~z Iky ~_ckl\b_f fgh _kI\Z bkdZZexgthdé gZ[ex”_gbb e_]dh fhlml ihiz*Zlv gZ ba
nzdlhjh\ \ual\Zgguo hj[blZevguf ~\b  _lgb_T_giwl§f_kl_k A_fe_c
dZ b _]h \jZs_gb_f Z 1Zd _ keh' guf fazgb&fhihjzhihjghc bgnhjfZpbb hq_gv \Z°_g bf_ggh
\_jldb bah[jZ _gbc m kh\j_f_gguo ~“\modhhjrBgelyuidrl_gpbZevgmx j_ameviIZlib\ghklv ijhp_
kdZg_jguo ~"Zlgpb@nh\Ihwlihfm i _j ~ \u~rZg_odnihgg_gby ]_hf_Iljbb @_eZl_evgh qlhJu hihjgu_
[bl _eyf \uihegy |ky ghjfZebaZpby bah[jZgwbdu@lybZz®_d\ZIgu j_Zevguf bah[jZ _lgbyf kh k
ij_~klZ\eyxlky \ klzZzg~Zjlghc dZjlh]ljzZntbq_kkthZg if wihf kfuke_ we_dljhggu_ dZjlg ij_h[jZa
_dpbb Z hkh[_gghklb ktzfdb b ba\_kligugubkdRhhghykl\mxsb_ [bgZjgu_ fzkdb > @ g_ e
dhfi_gkbjm_Iky > @ L_f g aZ @ ba[bagudjbzZgl Hih 1Zd dZd bkoh”gu_ dhkfbgZkdb_ bat
ihlj_rghkl_c agzZghyzZgbhgghc bgnhjfzpbb kigwy ihemlhgh\u_ gZ gbo i_j_oh" krgZ
gbdzZ b g_~hklZlhggh lhqgh]h agZgby ZZdhigt\ kalZAglijffh\D Ihfm ~_ dZjlu h[gh\eyxlky j_"dh
gby ~ZlgbdZ ghjfZebaZpby hdzZau\Z_Iky g"_WAZpgehkiNcihkl_i_ggh mljzZgb\Z_lky | hkh[_ggh
\hagbdzZx!| ih]j_rghklb ]_hijb\yadb ghjfZebatV@agg@ub_lbhgZoZ BZebgby Zlfhkn_ju ]jZgbpZ
bah[jZ  _gbc b hklZlhggu_ bkdZ _gby boalfeMdhkfpkdBau\Z_Ilky jZafulhc ihwlhfm lhqgghkl
]_hf_Iljbb ]_hijb\yadb ih ]jZzgbp_ A_feb kbevgh hdjZzgbqg_gZz
>ey ih\ur_gblygghklb J_hf_ljbg_kdhcd_hftbxwhjhrb_ hjb_glbju gh gZ nhg_ yjdhc A_feb




\

g_ \b”gu \ *hklZlhgghf dhebqg_kI\_ D lhfmgu_ kk_ah@du LZd _ ~hkimigu bah[jZ _gby A_fe

b dhgimju A_feb ~Ze_db hl gZb[he__ VZ gu&klghdghjZjgh_dlZ ©*RRIOH leZg_IlZ A_fey?

guo h[eZ&lbah[jZ _gby | _ hgb oZjzZdl_jbarxlkh Ze_gbx gZ ~Zgguo JhlhYm bkdrmd

f Ijbx ktzfdb \_kvfz hihkj_~h\zZgh kI\_ggh bfblbjm_Ilky ©lhem[hc? p\_| ho_Zgh\
< gZklhys__ \j_fy jZaebqgufb fbkkithyfbghklh jijb ktzfd_ ba dhkfhkZ hd_Zgu h[uggh

emg_gu \ukhdhdzZq_kI\_ggu_ p\_lgu_ bahiidragsgbf bkoh”gu_ p\_lgu_ bah[jZ" _gby

\_joghklb A_feb ~hklmigu_ [_kieZlgh Bo % PzevghkIW 5 X]¥_X Y £ ijhkljZgkI\_ggu_

khhiI\_IkI\m_1 Jeh[Zevghfm gbX[exeh fhh]dhhjrbgzPe* 5+yjchklb \ dZgZeZo kbg Hh a_e

djZlgh ij_\urz_l _]h Jhkl \ugbkebl_ewvgu® Bh89zZkgh]lh Ijh\h~blky ke _~mxsZy ijfhp_"~mj:

kl_c ihal\hey_I| mki_rgh bkihevah\Zlv |Zdbh\bB&h[jZ"

gby “ey J_hijb\yadb > @ Ihwihfm ijbf_g_@lz] \ d@@ bah[jZz  _gbyo \u”_eyxlky E\yagu_

kI\_ hihju j_Zevguo bah[jZ _gbc A_feb x\ylgptkl e ¢ m~rh\e_I\hjyxsbo %hk@M\byf

\_kvfz i_jki_dIb\guf gZzZijZ\e_gb_ bkke_~h\Zgbc

Ke_~m_I| hif_gblv qlh iheh bl_evgu_ j_arﬁévlf/?gwi f g %P E 1N % %5 s

ihemgu "“ey kj_"g_ b \ukhdh”_IZevguo bahkj&mkgb\c gguc p\_I| hfl_Zghag_db_ gZkljz

1"_ ~ey gz~_"ghlh hih ~_klI\e_gby \u[bjZudkyu ijihjh]b

bfms_ki\_ggh h[t_dlu bkdmkkl\_ggh]h ijhbkaz{_dbAyagu_ h[eZklb fZehc iehsZ1b bkde:

HrgZdh 1Zdh\u_ g_ \b”gu gz bah[jZ‘_gbykoy l@,laljmgk_fmj_gby

leh[Zegh]h gZ[ex”_gby Ilhwlhfm ZdimZevgZ Rz HklZevgu_ h[eZklb gZjZsb\ZxHky iml_
P_ev gZklhys_c jz{hkwjz[hldZz "ey kbkizfe gby ]jzgbgguo lhq_d \ g_dhlhjhchZehc h

leh[Zevgh]h gZ[ex”_gby gh\hc |_ogheh]blRph\drp@yY \ inemqg_gguo h[eZklyo yjdhkib h[g

]_hf_Iljbg_kdhlh dzq_kI\Z az kq_lI bkiZevathZngy \th[jz‘_gby ijb\h~ylky nbev&Zpb_c

q_kI\_ hihjghc bgnhjfZpbb p\_Iguo bah[jgdhod@&Kkhhl b i j ~bkdj IbazZzpb_c d jzaj _r_gb

Aimlbo kbkl_f >ERkhkFh_ Z\lhfZlbg_kdb ih_emq f gZ ibdk_ev “ey wdhghfbb iZfylb

gb_ dzqg_kl\_gguo hihjguo Ihq_d iha\hebl gz iBh&vitdzazg ijbf_j m~Ze_gby bkdmkkI\_

memqrblv ]_h”_abqg_kdmx ijb\yadm gh bpihygkRY dZ& Kk bah[jz _gby hl ijh_dIZ_ ©*RRJ

kiI\h \gmlj_gg_c ]J_hf_Iljbb bah[jZ‘_gbcbaZﬂqul_ﬁé_yp

abhgghc dzZeb[jh\db ktzfhqghc ZiiZjZImju KhihkiZ\e gb_ bah[jZ'_gbc

IhAThlh\dZ hihjghc bgnhjfZpbb k hihjghc bgnhjfZpb_c

< gihkj_"kI\_gghf \b~_ ~Zggu_ >AA gZijmZdi m _ hif_gqZehkv bkoh~gu_ bahhjzZz _gby
kgbfdb k ]J_hklZpbhgZjguo kimlgbdh\ fZEbvjbjbrgbkl_f bkdZ _gu Ihwlhfm ki_j\zZz fzZI_
"ey bkihevah\Zgby \ dZq_kI\_ hihju hgb dtziflddjubhZxljbg_kdb IljZgknhjfbjmxlky \ klzZg"zZ
iheghklvx j_]lbhg ktzfdb kh~_j ZI g_ hkdams_ yghuf_Iljbx gzZijbf_j ijh_dpbx \bjImlZevgh]h
Khegp_f h[ezZklb LZd _ gZ bah[jZ _gbyo igbH@AIkI\m@ LZdZy ijh_dpby fZdkbfZevgh [eb:
h[ezdZz d@wlhijb Jeh[Zevghf gZ[ex"_gbbgaef]dkeh\byf ktzfdb b ijb ij_h[jZah\Zgbb \ g_z
eh gh hih*~_klI\blv k h[ezZzdZfb gZ ~jm]hfjbabhdphjfZzpbb fbgbfZevgu gh \ Ih _ \jy fy mkl
gbb hkh[_ggh _keb kgbfdb [ebadb ih \j_fxbdy hkgthfmbkdzZ _gby k\hckI\_ggu_ NZlgbdm
g_h[oh”bfZ ij_"\Zjbl_evgZy h[jZ[hIdZ X_jlph kkkarth[ktzfdb
‘_gbc ey ihemqg_gby [_ah[eZgghc hidhju gBalyZj_gb_ hihju 1Zd _ ba khhI\_lkl\mxs_;
ghklv A_feb \ p_ehli[gldy h[jZ[hldZ m e \Wihklghc ijh_dpbb gZijbf_j *RRJOH :HE OHUF
gyeZkv "ey jZaebqguo fbkkbc >AA gHijbf_ljbg>k@b”1jZgknhjfbjm_Iky ih h[jZlghfm aZzZd
klmigu bah[jZ  _gby A_feb k jZaj_rf_yhZa ijh_dpbx \bjimZevgh]h kimlgbdzZ WIh dhjj_dlgl

Jbkmghdljbf_j m~"Ze_gby bkdmkkI\_ggh]h ©]hem[h]h& p\_IZ hd_ZgZz
ke \Zbkoh”gh_ bah[jZ _gb_zikik&Z\Zm~Ze_gby
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bkoh~gh_ jZaj_r_gb_ m hihjghlh bah[jz" gbRegm A i
g_f jZaj_r_gb_ ihke_ ljZgknhjfZpbb héd _ %‘/] §Zoh'"_gby fbgbfb+|5\jm¢slnidnlwnb
_keb kgb'_gb_ jZaj_r_glbfhhsnyzijbf_j K pb_glh\$ D D g_h[oh”bfh j_rblv kbkl_fm
df ~h df Ih 1jZgknhjfZzpby dhf[bgbjmllkyedg klgtuo mjZ\g_gbc \@x 9 1~
\_IklI\mxs_c gbadhgzZklhlghc nbevljZpb_c hihj 0/)) < % >%

Ihkdhevdm kh\f_s_gb_ kimlgbdh\uo bah[jZ~ gbc \ !
jZaebgguo dZgzZeZo kzZfh ih k_[_ yley_lk¥ ’\thZ#Ihqgh # x fZljbpz =jzZfz "ey
keh ghc ijh[e_fhc > @ |h bf_zZkKdfdlke\7Iv 0);, < % 1>0/§,
\hijhk kh\f_s_gby ~ey dZ ~h]lh ki_dljZevghl]h ZgZeZ
ktzfhqghc ZiiZjZImju g_az\bkbfh hl hkiZewgdbhjh\ hihja (% &" ( % )E( ) +ka&

>hklmigu_ bah[jZ _gby thphjlugu_ 1j Zod . . n n .
gZevgu_  HAgZdh kimlgbdF2bjdinez @qh Sy ¥- Tihbat " _gb_ Lh]*Z dhwnnbpb_gl dhjj_e)

g_ nhjf_bj.mxl bah[jZz _gby \ _kl_k|\___gguoN;§Er|§o/ H |E $ 9 /$0$'|E|

Fh gh \u[jZIv ~e khihklz\e b k hihjhc
g y y ~9°y . hIf Iblv qglh fZljbp® =ajz\fizkbl

dZgZeh\ hihju gZb[he__ [ebadbc ih Ki d|je < hI lnlhjgh]h bah[jZ' gby Ihwlhim Aey fZk
wlihf mljZzgb\zZxlky ij_bfms_kI\Z gZebqgby m]hh Yﬁjil\g ‘gby iZaebqguo dmh[§Zh~gbf hihjguf
dZgZeh\

H{h[sbf Zelhjblf dhjj eypwhgthfzevghPre_khh[jZagh o&cbb h[jZIgm& qlh[u \
khihklz\e_gby bah[jZ"_gbc gZ kemqgZcugZebghy rrhkhjukijh gzoB b0 Dzd Zejvi_

legZeh\ Imklv kjZ\gb\Zxlky "\Z njzZz@_g| %?[] . . o
I h h MZjbl h h lv h
_gbc hAbgZdh\uo jZzaf_jh\ j Zevgh_ b hih % ¢ “gh [ueh [u ij_mM\Zzjbl_evgh \Lihegbly

agZqbf bo \ \b~A_ \ dIth\Eyk)cP/hKItkbemhhk'h]hgzebazpbx kbki_fu \%dItHjh\ 1qlh it
[_gghkl_c j_]bkljZpblb | hieqzlvky Hlih ihegbl_evgh mljhs_Z_I jiZkg_lu H”gZdh ihemq_
ki ~g_c yjdhkib b ZfieblmA_ Bg\zijg|g\n9”a142'a [m_lky ojZgblv A \_s_kI\_gguo gbkeZo

baf_g_gbyf f_jm jZaghklb fh'gh az|b\<Jz-| d¢dy hihjgh_ bah[jz"_gb_ fhigh &jZgblv \
g fghc[blghc dh~bjh\d _

H PUO® G|E ]*_, £\_dlhj bah[jZ  _gtby i zd _ \hh[s\hjy g_I ]ZjZglbb ebg Zghc g_a

klhygghc _“bgbqgghc Ydhkibre “Zsb_~ih \bkbfhkltp L  1Gh wih g_ y\ey_lky ijh[e_fhc
[hjm dhwnnbpb_glu ebg_cghlh ij_h[jZah\ZA&byijFhugmsb_ jZkkm ~_gby khojZgyx!| kfuke b
ihdzazlv qlh \ lhqd_ figEmMM]~"_E ¢ =+ szaflghk'b ;(‘AI'Jhkélzghk'\zbh'lf‘l‘l‘“’h—h[OhAbLh K]
. . .\erv',gaZvi’\o’\ysc_"j_r_gy
kj_"~gb dhklb khhiI\_TkI\ bo bah b j‘% . .. .
1_79b_ Yl - mxsbo bahfjz q‘ucmlj'z g_gbc kihkh[guc dhjj_d8ymzgzZchb
H PDL|Q% I15 \ujh "~ _gghf kemqgZ_
_ _ _ GZ ijzdlbd_ bah[jZ _gb_ hihju jZ\gif_jgh jZa
I".E E % % xfh"bnbpbjh\Zggu_h\_dlz |ky gz fgh' _kI\h ~hklZlhqgh fZe _gv@ibo i_j_d]
iZ k gme_\uf kj_~gbf xsboky njz]f_glh\ fAk2]d_gl iheghklvx ihniz"
< lhqd_ fbgbfmfz D%d I Ej ]~_E + hj 1 9Z h[ezklv hd hggEkdexqZ_lky baldijz{h
Ih1haZ 2 iih dob E dlin ChKliZ kI\hijbgpbi_ fh gh [ueh hklZ\eylv lhevgh njz]f_
_]_9 evgey N_Cpby E P2k ZakINhyy (hju " gzkibggh ihizAzxl b gz kmrm b gZ hd_
hihju ihjh"~_ggh_ \_dWjBfa\_klguc dhwnmzq4ipg kdb jZ\ghkbevgh bkihevah\Zgbx dzd
pb_gl dhjj_eypbb Ibfldigbgmk mleZ B b nmmqzkidh\ [_j_]h\uo ebgbc@dZtrgzZdh wdki_jbf_
E 1zdh_ hij_~_e_gb_ e_]dh h[h[sblv lu ithdZaulzxl qgqlh b \ h[ezZklb kmrbmpizNZzlky ihe
kI\_ggu_ hihjgu_ lhgdb qlh \bbZh] bm\_ebgq

dzZg
ImkIv_i_jv m hihjWdzZgZeh\ azZ”rZggub ki}ﬂl\ dhebq_kI\h ~h

kI\mxsbfb \_dlhj2éb L 1< dzg_kI\_ f _ju >ey dZ ~h]h njzZ]f_glZ gZ bah[jZ _gbb kh kiml

g_koh”~kI\Z jZkkfZljb\Z _f \u[bJZ_Iky_h[e_ZkIv_ ihbkdzZ b \ g_c \|mlhk®y_lky
kf_s_gby ih djbl_jbx fzdkbfmfZz dhwnmpbpb_glZ

H PL D6, j_eypbb > @ Njz]f_glu ]*_ fh"mev dhjj_eypbb f
az”rzZgghlh ihjhlz hi[jZzdh\u\Zxlky < Am]bo \uif

| jZa] rZ_Iky ebg_cgh dhflbgbjh\ZIv dz«g'ﬂu mhjgdk_evgh_ mlhag_gb_ dhhj"bgZl ibdZ |
hgghc nmgdpbb > @ < j_ameviZl_Jhjhjfbjm_Ik

k g_dbfb dhwbnglzf® L 1 Nbabq_ kdbhc hbf _gguo Thg dl\BAZ \" 12 [ \ +dhp

kfuke IZdh]h dhf[bgbjh\Zgby yk_g keb k| gqm N A

KI\bl_evghklb ZiizjZImjm kimlgbhdz hdrzau\'%g?vlé BzelU¥h njz]f_glz gz bah[jz _gbb hihju

" gb_f ki_dljh\ g_dhc dhf[bgZpbb dZgZehk th2kRhd IkI\mxsb_ dhhj*bgZlu gZ bah[jZ _gbb

Gh ~zZ°_ _keb wlh g\k2zg\gh p_e_khh[jZ&ghIgbdZ

ebg_cguf dhf[bgbjh\Zgb_f bah[jZ _gbc*dZgZedy kR| f Jen[Zevgh]h gZ[ex”_gby h[uggh hrb]

eh’db ihemqgblv gZb[he__ iEobah[j§Z gb_ \ gz\b]Zpbhgguo ~Zgguo fZeu b ih]j_bghklb ]_¥t

\yvadb g_ ij_\urz_Idf jzZaf_ju h[eZkl_c ihbkdZz

1
>ey fgh]hngZevgthAhll“ijQ%GZ ijZil \u[bjZxlky khhi\_TkI\_ggh
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Dexq_\u_ kehYZ |ZebazZpby bahlj
gbc njzdlzevgh_ kHEfbhih g_cjhg
k_Ib k\_jlhqgu_ g_cjhggu_ k_Ib

<\_"_gb_

f lj_"~klz\e_g gh\uc f_Ilh® memqr_gby ~_lah[jZ_
gbc gZijZ\e_gguc gZ \hkklZgh\e_gb_ beb khaZzZgb_ ©]Zee
pbc2 f_edha_jgbkluo ~_I1Ze_c _kl_klI\_gguo bahhZ]j_gbc dhl
juc khojZgy_I| ohjhrh ~_1Zebabjh\Zggu_ mqZkldb
>ey wlh]lh bkihevam_Ilky k\_jlhggZy g_cjhggZy k_
Memqr_gb_ nhlh]jZnbqg_kdbo bah[jiAftn&KC\uz\g gguo njz]f_glh\ ba iZj bah[jZ' _gbc
NZ\gyy azZ”ZqZ \ h[eZklb h[jZ[hldY kyaBAbiKkh dzg_kI\Z bah[jZz Zxsbo hAgm b Im " _
gbc b dhfivxl_jghlh aj_gby G_h[ohMifhklyby \dexgqzZ_I| \ k_[y gh\mx nmgdpbx ihl_jwmgZ hkgh\_
memgqgr_gbb \hagbdZ |ljZmebqggudh ¢_e€ebjh\Zgghlh khojZg_gby dhlhjZy ihal\hey_I kdt
kiZIdh\ nhih]jZnbg_kdbo lydk[jz’m{zhima_gb_ gZ h[ezklyo lydly[jZj_[mxsbo memqr_gby| khoj
nhihk_gkhjh\ g _"hklZlhgqghlh jZapyy_ ig'lbyvlhf \k_ hklZevgu_ h[eZklb g_baf_ggufb
hilbdb dZf_ju gbadhc hk\_s_gghKlb Rfyzd-r-9by iihle_fu djmighfzkrizighc khjez
g_gghlh ~bgZfbgq_kdh]h ~bZiZahg mWL‘H"eH\E Iuo h_1ze cAgZubf I p_ehklghklb ~e
nhjtbjh\Zgby bah[jZ _gby b | A bAjz eZ)Z_ Iky kha~rZlv k\_jlhggmx g_cjhgdmk k_Ilv k \

. . . #b y~NjZfb k\_jlhd qlh ihalhey_| bkihevah\Zlv|njzZdlZe
e_lby ijh"_ezgZ hlihfgzy jz[hlZ_ ”Eg%‘ fhlh'\h[b_ dzjl ijbagzdh\ kha“Zgguo gZ
gbx jZaebqguo Zki_dlh\ nhlh]j nkgjghh % by

bah[jZz" _gbc IZdbo dzd dhgljZklghklv V\Yth_iflSY_glu ihdZau\zZxl y\gh_ memqr_gb_ knz[t|dIb\gh]h
j_adhklv "bgZfbg_kdbc "bZiZahg [ mjhdyag8% kdha_jgbkluo ~_1Ze_c q_eh\_q_kdbo \hehk IdZgb |
fZ jZaj_r_gb_ b I ~ < ihke_~g__|\lufy\h[@eZkliyo bah[jz  _gby dhlhju_ ihkljZz*Zeb h
\heg_ jZklms_c ihimeyjghklb kY\_jfhiggue@zpbb H[t_dlb\gu_ baf_j_gby dzZq_kI\Z k
g_cjhgguo k_I_c KGK f _Ih~u elmayic. ngbygskguo f_ljbd dZq_kI\Z bah[jZz _gby imdZaulZxl w
bah[jZ' _gbc hkgh\Zggu_ gz KGK\ nWkibgledv f_Ih"Z ih kjZ\g_gbx k kh\j_f_ggufb
agZqbl_evghlh ijh]j_kkZ \ memqr_ghBedrg_gyzbahljz  _gby
bah[jZz" _gby > @ > @
H”rgzZdh fgh]lb_ f_Ih~u memqr_gby bah{jZ _gbc
\ Ihf gbke_ hkgh\Zggu_ gZ KGK gZijg\e kd@ZgzgmemhleZklyo
r_gb_ h[sbo o0ZzZjzZzdl_jbklbd bah[jZ _gby I1Zdbbebid hl wlhlh f_Ih~u k\_jojZajkr_gby gZ
yjdhklv beb "bgZfbg_kdbc *"bzZizahg Sjm@he¢h@ KGIK yleyxsb_ky h~rgbfb ba gZb[he__ Zd
klhjhgu fghlb_ f _Ih~u gZijZ\e_ggu_ gZ deimdZlghZ_fuo b mki_rguo f_lh"h\ memqr_gby &
f_edha_jgbkluo ~_1Ze_c bah[jZ _gby qzZKi& ippwh~rygqZklh ihalheytZzgblv mljZg_ggu_
d Ihfm qglh b [_a Ih]h g_ldb_ ~_I1Zeb dahf(jedbgby KEZeb khojZgyy ijb wlhf ohjhith ~_1Zeb:
gh\ylky _s_ [he__ q_ldbfb qlh ijb\h~bl d\Zgyde_gbaZkldb WIb ih“oh~u h~gzdh h[_ki_
g "~ _eZl_evguo Zjl_nzdlh\ \ Ihg iha¥yeyynemqgr_ggmx ~_IZebaZpbx azZ kq_l| m\_ebq_gby
kha~Zlv mljZg_ggu_ "~ _1Zeb bah[jZ _gby abyj mdahjgh _gby I1_f kZfuf m\_ebqgb\Zy Ij_[m_1




\

h[t_f “ey 0jZg_gby > @ > @ \hc a_jdZevghc nhlhdzZf_jhc b Ij_fy g_"hjh]bfb
< ~Zgghz[hl_ ~ ez Iky ihiuldz ij_h~he j%fbgkfZjinhgh\ kbgojhgbabjh\Zggufb f_""m kh
]Jb_ ba \ur_i_j gbke_gguo g_~hklZldh\ I1j\ N |Kaguo mkeh\byo Ihkdhevdm iZju hJ!
hkgh\Zgguc gZ KGK f_lh" memqr_gby #ballzl¢Bazgpbd ba wlhlh gZ[hjZ g_ fh]lmlu[ulv Ih
bah[jZ  _gbc bkihevamxsbc h[mg_gb_hk hma\@l_euf *dgguc f_Ih” g_ fh _| \hkihevah\ZIvk
Ilhjuc ihal\hey | memqrZlv bah[jZ  _gbyak \bkmdabklpZfb j_]j_kkbb k ibdk_evguf \ujzZ\gbh\Z
j_r_gb_f gzijbf_j [.a baf_g_gby jZaf[ jZzdl&h h]jZz®bg_| kl_i_gv memqr_gby "_lZeba:
jZ°_gby \hkklZgZ\eb\Zy beb ©]Zeexpthgbjmykikime\Zk fmx wlbf f_Ih~"hf >Zevg_cr__ jZa
\Zggu_ ~_1Zeb bah[jz' _gby ~Z°_\ JezZ~dbdhhhaitrheh”Z > @ bkihevam_I b~_x pidebq_k
e _gguo h[eZklyo khojzZgyy ijb wlhf fjim\ggf@kelZKK > @ ihalheyxsmx ijh\h”*blv h[mqg
gmx p_ehklghklv kharZgguo ~_IZe_c g_iZjguo bah[jZ  _gbyo gbadh]lh b \ukhdh]h c
Hkgh\gu_ we_f_glu ij_~klZ\e_ggh]lh ih~rdhakfhljy gZ Yleyxs__ h[s__ memqr_gb_ dZq_}
lihp_"mjZ k[hjZ h[mqZxs_]h gZ[hjzkrzdfddi& L9PbYy Kk Ihqdb aj_gby yjdhklb dhgljz
ihevah\Zgb_f "mZevguo agZq_gbc ,6RkwdRihkabpdehklb b dZq_kNZ p\_lhi_j_"Zqb wlhfi
i_gqb\Z_I ijhklhc kihkh[ kharZgby gZ[Hhjz Nridgu®b_fR 9_ o\ZIZ_| wnn_dlb\ghklb “ey mem
klhys _]h ba izZj ihibdkujAigh gguo bahJjZ”f—edbo A_1Ze_c >jm]lhc f_lh® hkgh\Zgguc g:
gbc h~ghc b lhe °_ kp_gu kh agZgbk evRhdgPQekdp Kihgghklb > @ bkihevam_I KG
sbfky dZg_kl\hiZebazZpbb b \ Ih *_ \jxfy $¥HW > @ ~hiheg_ggmx Jeh[Zevgufb ijbagzd
sbo \ p_ehf hAbgzZdh\u_ h[sb_ o0zjzdl jbKIpkp_ighnceZ > @ k Z"Zilb\ghc ko_fhc \al_rb
jZ _gby 1zdb_ dzd yjdhklv dhgljzklghkl@hifipAh\Zgb_f iZd_Ih\ ~Zgguo "ey ihWr_gby
Nmgdpby ihl_jv gZ hkgh\_ fhAmebjhxzgEhqhokksp hima_gby =KK Ohly 1Zdhc ih”oh” i
g_gbihklZ\e_gz 1zdbf h[jzahf qlh[u gﬁijZTt?qu[Lb'V hisgo kdvh bah[jZz"_gbc k lhadb aj_
p_kk h[mg_gby dzd gHE_njeibdrghg\ k gbbdbjf—"i’jdh Ib b p\._|hI_J_’\ZC{Il)_ log firn gT |‘ha\hey_l
q_kI\hf bah[jz" _gby 1zZd b gz khojzg_gb'NkKiggfpRlx iZafulu_*_IZeb bah[jZz"_gby
\ukhdbf dzq_kI\hf < Ih \j_fy dzZd f_lh”u hkgh\Zggu_ gZ h[mqg_
<eh’ _ggu_ y~jZ k\ ifadheyx!| jZkrbjblv jmqbl_ey _peb kh keZ[uf. mgbl_e_f .h[_Ibl_qb\Zx
p_ilb\gh_ ihe_ KGK [_a m\_ebq_gby dBebl- 198 hihPTms_kIth_VilbRINTu kihjz hmqz
_fuo \_kh\ \ Ih “_ \j_fy h[_ki_qb\Zyk djﬁﬁ%h?%gguo f_lh?u  h[mq_ggu_ gZ iZjZo ibd
rlZ[gmx kh]leZkhkbhgdhlZe c \ujZ\g_gguo bah[jZz _gbc gbadh]h b \ukhdh]h ¢

Ar" kv b ~Ze_ _ bkihevam_lky khdjzs 'g8/— 8¢ffhy'eyxiky gzb[he__ wnn_dlblgufb k

. aj,aby T_edha_jgbklhc ~_lZebazZpbb H~gbf b
KGK<YK?2 7ey h[hagZq_gb nez]Z fhlh f21n9B
ey hihagza_gby ij_"ezlz_thlh f Ah e . e iguo gZijz\e gbfc B klyaZgguo

Hlahj jZ[hl ih memar_gbx bah[jZ _gbc k ih\ur_gb f A~ IZebaZpbb bah[jZ' _gbc vy\e
Memqr_gb_ bah[jZ _gbc b \ qzZklghklbK\mi@id@i _ghgb_ bah[jZ ' _gby gZ hkgh\_ KGK
A |ZebaZpbb bah[jZwbbohjhrh bamq[ggd9fHZdh]h ih*oh”Z y\ey_Iky f_Ih* > @ dhlhjuc
eZklv k "helhctke jZzajz[hlhd G_j_adh_ fg&kRibg_| iZaj_r_gb_ bah[jZz  _gby gbadh]h dzZq_
\Zgb_ > @ijhrh ba\_klguc b rbjhdh bkihed&mZ feZ!_f h[JZ[ZIu\Z_I jjrexsévibjbagzZdh\u_
f IhA gzZijZ\e_gguc gZ memqr_gb_ ]jZgbsZdu wdrghlh jZaj_r_gby k ihfhsvx k_jbb hklZ
* gbb Iha'_ H[jb b Aj > @ ij_"eh beb blkahdbhniziv*_ a_f bgl_jihebjh\ZIlv bah[[[Z  _gb_
ehdZevguc hi_jZlhj EZiezkZ ~ey memqr_bhl@h "izeblkkoh?gh]h jZaj_r_gby Bkihemah\Zgb
Lzdb_ ih~"oh~u\h&ghgZ w\jbklbq_kdbo ijZ\Be2oGHVXESL[HO ij_"eh’_gguo \ > @ ihal\he
dzd ijz\beh g_ iha\lheyxl kha~zlv f_edhihjgdRi@Za_kI\Z j_amewlbhmix[gZ] _gby \ Ih
A 1Zeb \ ]ez~dbo h[ezklyo bah[jz  _gby \iafy dZgdyiheg_gb_ [hevr_c qZklb h[aZ[hldb
fhleb [ulv k]eZ' _gu gzijbf_j \ j_amevizidhfj pgaj_r_gbb ihfh]Z_| kgbablv \ugbkebl_:
kI\mxs_c hi_jZpbb rmfhih~rZ\e_gby b qzkKkehj@hkhy >jm]bfb ijbf_jZfb yleyxlky h @ b >
d qj_af_jghc j_abhkld Ih]h hkljuo djz_\ ju_ \ub]jZeb dhgdmjku f_Ih*h\ k\_jojZaj_r,
< ihke_~g__ \j_fy f_lh~u hkgh\Zggu_lngRGK b 17,5( khhi\_IkIM gdghh[D\
ihemgbeb rbjhdh_ jZkijhkljZg_gb_ Aeyaj_ﬂ_l@ymk\pj)o j_amevlZlh\ az kq_Il IszZl_ewgh]lh ijl
ebqguo az”zZq h[jZ[hldb bah[jZ _gbc q\dt4gR2y Midémlhaguo [ehdh\ kihbo Zjobl miimj K
r_gb_dzq_kI\Z bah[jZ ' _gbc B]gzlh\ th~j 9>9@ Yz ajz¢fdZo h*ghlh b Ih]lh "_ kp_gZjby g
IZeb f_Ih~ ij_h[jZah\Zgby nhlhifZeZggud[ma_gby k mqgbl_e_f
dzZf_jhc fh[bevghlh |_e_nhgZ \ nhlh]jZznbb 28_dfz9h \Z gh_ gZijz\e_gb_ f_Ih"h\ memqr_
kI\hf ~hjh]lbo a_jdZevguo nhlhdzf_j WIhlZiehpZppb bah[jZ\yghghkk Ze]hjblfZfb mkljZg_g
gh\Zg gZ ]_g_jZlb\guo khklyaZl_evguo k_Ii¢afHRKX SZajf_j jZ[hlz > @ ij_"ezZ]Z_I ]bJj
ij_~"iheh _gbb qglh h[s__ \hkijbgbfz_fh_ idh2ghki\R[t_"bgyxsbc ~ey j_r_gby wlhc az”Zqgb
bah[jZz" _gby fh | [ulv jZaeh  _gh gwjb ighlkzZgkI\_g\@jbZlb\gmx j_dmjj_glgmx g_cjhgc
fu_ qZklb dzZq_kI\h p\_1Z dzZqg_kl\h | _dkdmp BGKzq Z [he__ iha”gyy jZ[hlZ > @ "hihe
kI\h dhgl_glz qlh ijb\h~bl d khhl\_IkamxRB"gm" jlghhadghklivx \ jZ[hl_ KGK qglh memq
eh® _gbx nmgdpbb ihl_jv < wlhc jz[ht_ I1¢@qd_kijh j_amevibjmxsbo bah[jZz _gbc h~gh\
klZ\e g h[rbjguc gZ[hj "Zgguo '3(' kgylub9pbgy \ugbkebl_evgmx keh ghklv f_Ih"Z




/\/ Pbnjh\Zy H[jZ[hldZ Kb]gZeh\ <

JZ[hlu > @ b > @ ij_"ez]zZxl|l f_Ih2u khejwgbxjlky ~ey kt_fdb bah[jZ _gby gbadh]h dZ«
r_gby dzd gZ hkgh\_ deZkkbqg_kdbo ih*dh*hhhilZldZbbk ~_eZxlky \ I_g_gb_ dhjhlidh]h hlj

bkihevah\zZgb_f KGK \j_f_gb ijzdlbg_k#égh\j_f_ggh \ j_amevlZl_ hghb
GZdhg_p\Zgh\hegzZ wnn_dlb\guo f_lha*th\bl\W[jZ Zxl h*gm b Im “_ kp_gm k jZaguf mjh\g_1
jzaj_r_gby [_j_| gZ \hhjm"_gb_ jZaebqgu_kf\®dzgbathukh[jZgh iZj nhih]jZnbc \ jZaj_r_gb

\gbfzZgby gZzZijbf_j f_Ih* > @ ij_"*eZ]Z_I| bkihg<athhzyuo aZi_qZle_gu ex"b gZ jZbguo jZkKkl
[ehd \gbfzgby \lhjh]h ihjyrdZ gZ hkgh\_ ¥2ljd@d & ihf_s_gbb [Zd bJ§pE nmebipgkh
\ZjbzZpbc ijbagzdh\ Eyg b *j > @ bkdheivamlxijZfopiZpwh[jZ  _gbc ba wlh]h gZ[hjZ ~"Zgguo
Imjm |jAhdkf _jghlh 1biZ kh kf_s_ggufb hdgZfbrez]Z fZy fh~_ev khklhbl ba "\mo kbZfkdbo
Q'Zg b ~j > @ jZkrbjyxl ihfoh” > @ mZ kimizl 8kHWva @ dZ ~uc ba njz]f_glh\ Aah[jZz _gl
\Zgby k~\b]h\uo k\_jlhd b mkdhj_ggh]h [ehihFh\gbfrgkhydh]lh dZq_kI\Z g_az\bkbfh h[jZ[ZIu\
Q g b ~j > @ ij_"ez]zZx!| ljzgknhjf_j k Abpjéguflhc °_ KGK ~ey mémiqrilypyau\z |
\gbfzgb_f khqg_IlZxsbc ij_bfms_kI\Z dzgZeuprhtimijn whiKe K

fZgby b g&nhjf_jz kh kf_s_ggufb hdgzZfb gZdhampevizZzihf KGK “ey memqr_gby y\ey |ky q_
Z\lhju g_"Z\g_c jZ[hlu > @ ~h[b\Zxlky kmmjkly ag@hlhbjZfbr"Z memqr_gguo bah[jZ  _gby Ih
memqr_gby dZq_kI\Z [eZ]h"~Zjy ih"Z\e_ghyziih[glhwbah[jZz> _gbc Dh”bjmxsZy gqZklv KGK
bgnhjfZpbhggh]lh ©[mluehqgh]lh JhjeuxdZ®mdmagb@By bkihevam | \eh  _ggu_ y~jEk k\_jlhd
s_c \h fghlbo f_Ih~"Zo k\_jojZaj_r_gby \aZ kelxd g Zf i_j\hc k\_jldb < KGK bkiheZam_lky Z
e_gby iehlghlolZlhgguo kh_"bg_gbc \ ZjopbydliEjys > @

liZgknhjf_jghlh IbiZ kh kf_s_ggufb hdgZfb gkaweihsh ih”oh”u hkgh\Zggu_ gZ KGK bkih
f_lh~u ohly b ~hklb]Zxl \i_qZleyxs_]hkdZqz&b\Z~N\jitr k\ _jihd dhlhju_ \h \j_fy h[myg_gby h[g!
klZgh\e_gby "_1Ze_c gZ bah[jZ _gbb K jZ%4lyhy \HR\bkbfh qlh qzklh ijb\h~"beh @ m\_ebq_
dhc \ugbkebl_evghc keh ghklb \ke_"klXb_ghkipevhlep b ~ ezeh __ kdehgghc d i_j_h[mqg_

gby f_oZgbagh\fZgby kgb*Zeh wnn_dlb\ghklv h[jZ[Ahd@&bug “aZigguo
HibkZgb_ Zelhjblfz

< wlhf jza~_e_ hibku\zZxlky gZ[hj kZgguo k b
ihevah\Zgb_f “mZevguo agZq_gbc ,62 wdkihabpbb b
ijhp_"mjz k[hjZz ~"Zgguo AZI|_f ij_"klZXe_gZ ij_"
1Z2_fZy KGK “ey memqr_gby bah[jZ ' _gBc >Ze__ hibk
gZ Kki_pbZevgzZy kljmdImjz \_dkh\dHkNhjjZly
gZa\ZgZ \eh' _ggufb y~jZfb k\_jlhd

>ey f_lh~h\ memqr_gby bah[jZ _gby hkgh\Zgguo
gZ h[mg_gbb k mqgbl_e_f h[mgZxsbc pzZ[hj "Zgguo b
jZ_1 j_rZxsmx jhev \ ~hklb _gbb ohjhrbo j_amevl
Ilh\ < f_Ih~"Zo k\_jojZaj_r_gby rbjhdh bkihevam_Iky
ihfoh~ \ jzfdiddhjh]lh gZ[hj ~Zgguo kh”_j bl
bah[jZz" _gby \ukhdh]h dzq_kI\Z gZijbfj gzZ[hj ~Z
guo ',9 . > @ \ dzZq_kI\_ wlZehgguok®Zgguo b bo b
dmkkI\_ggh bkdZ  _ggu_ \_jkbb \ dZq_KgI\_ \oh~rgUkgneldKlimdimjgZy ko_fz f_Ih"ZKIGK
guo gbadhlh dZq_kI\Z ~ey fh~_eb < dzq_kN\<fhklhzlhljz alh[u ih**_j"b\ZIv hI"_ebgu_ g_aZ
bkdmkkI\_ggh}h_gtoymgZklh bkihevam_lky KR§w> y"iZ k\_jlhd \ ih"oh2YKKEBK _ey_lky
gb_jZaj_r_gby k [bdm[bg_kdbf nbevljhf _"bguc gZ[hj \_kh\ jZaf_j dhlhjh]h khhI\_lkI\i

LZdhc ih~oh” fh _I ijb\_klb d IhfmuqlHZREKM 9Zb[hevr_c k\_jldb \ dh”bjmxGKc qzklb
mgb\Z | hi_jzlhj h[jZlguc d bkihevanh fhYfY hngmar_gby DZ *hc k\_jld_ \ dh~bjmxs_c
im momAr_gby dZgq_kI\Z qlh g_ \k_]"Z yKézyK”( Z- bé(dexq gb_f i_j\hc ijbk\Zb\WZ _lky ih"f
| _evguf j_ameviZlhf hkh[_gghlhdh]pEs fl —KI\h W'h]h _~bghlh gZ[hjz \_kh\
ijbf _g g d j_Zevguf nhlh]jznbyf dhlhju_ [udBka beexkljbjm_I dhgp_ipbx \eh _gguo y”
liZ bjh\Zgu az kq_lldZdmdbo \hh[s_ Jh\kjyilhd gZ ijbf_j_ lj_o ihke_~h\Zl_evguo k\_jl
g_ba\_klguo f_ozgbafh\ ~_]jz~Zpbb jzaf_jz 7. dhlhju_ ij_jZlamx| I_gahj ijbagZdh\

K mg_lhf wih]h ij_"ez]zZ _Iky gz[hjk *Zifpdfei&T9) 17_ #\ukhlZ =£rbjbgZ Hlent
ihevah\Zgb_f “mZevguo agZq_gbc ,62 wcgléhabpbbd’%ﬁ)pq kI\h- dzgzZeh\ \ |_gahju jZaf
memqr_gbykd\Zzqbah[jZ gk ~ fhgkljlm] 1) o+l ) b 7))
| h[smx kljmdImjm f_Ih<¥KK®@&K i_j\hf w|z|_GZb[heery kK\_jldZ bf__I I_gahj \_kbh\ y*jZ k |
k ihfhsvx ijbeh’ _gby “ey HK $QGURLG f_HEfRjZ.-TIRYy ) dhlhjuc \ur_ey_Ilky f_Ih*"hf KGK
gZ[hj "Zgguo 1ZjZ nhlh]jZnbc h2ghc b IheYK Rpafglizkij_"_ey_Ilky f_""m \k_fb IjLfy k\_j
kgbfZ _lky k "\mfy gZkljhcdzfb dzq_kl\Z dZfbahjRAZy ihemqZ_I ih~l_gahj1jZz3f)|Z
gb_ \ukhdh]hkthZgnhlh]jZnbjm_lky k gBadblhjZgy ihemqgz_I| ih~l_gahj jzaf)ijz .1j_lvy
g _gb f ,62 b ~ebl_evguf \j f g f wdkihdbpmaZ_I[ \_kv I_gahj \_kh\ ihemqgZ_lky \eh’_
\ukhdh_ agzZq_gb_ ,62 b dhjhldh_ \j_fg whkimdbpeBibfbgZxsZ¥lj_rdm<h\j_fyh[mq_
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IRU OXOWLPHGLD DQGSSPDJLQJ

Ebl_jzZImjz &KHUQ\DYVNL\ $UHVEROSHNULRQ 0DEBNGIE OHDUQ
/ILP % 6RQ 6 .LP + 1DK 6 OX /HH . (QKDRFHGROEKNS\RKHDIRYXOA 7ROVWD\D (9 6LURWHQNR 0
QHWZRUNV IRU VLQJOHVROXMLRESBWRRHHALEPIRULWKPV IRU 0POWLEHGEB DQG
FRQIHUHQFH RQ FRPSXWHU YLVLRQ DQG SDWWHUQ PHFREPLWLRGKDRUNY KRED @J / 6RHFRI® DWWH

ss WLRQ QHWZRUN IRU VLQB®ROXMRHYNXSGL RI WKH
<X - )DQ <X <DQJ- ;X1 :DQJ =K :DQJ. (((¥DQRRRIHWHRFH RQ FRPSXWHU YLVLRQ DQG SDWW

DFWLYDWLRQ IRU HIILFLHQW D@8 RIPAXIUDQV HD UBISY Hs ¥V K SHUQ W

DU;LY /LDQJ - &DR - 6XQ * =RBQJ/. 792P@IWH 5 6ZLQL

9X 7K 9DQ 1JX\HQ & 3KMP KRR /&K 7 )DVWPD®E UHVWRUDWLRQ XVLGURRHKGWYDQRIRWRHU, ((( &9
HIILFLHQW LPDJH TXDOLW\ HQKDQFHPHQW YLDLQWWHUEEWHE& FIRQ ¥ RQ XMULHRQMHTRQHKRDOXWHU YLVLRQ
QHWZRUWNRFHHGLQJV Rl WKH (XURSHDQ &RQIHUHQFH=ROQJRPSXWHUILVXRE =KDQUDQUIHLBWHDQNMQO W RR(
(&&9 :RUNVKRSV QHWZRUN IRUSHEBYROWMWURHDQ FRQIHUHQFH RQ FRP

&KHQ &K :DQ<XK .DR+0 &KXDQXXX'HHSYLVLRQ SS
SKRWR HQKDQFHU 8QSDLUHG OHDUQLQJ IRU LPDIJHHXDQFRRHQW=KRXP- SKRRR < 'RQJ & $FWLYDWL
JUDSKV ZLWXURBANGLQJV RI WKH ,((( &RQIHUH®PHHRMKHROSNWIRQ WRPQ@WRUFPINVURI WKH ,((( &9) FRQIF
9LVLRQ DQG 3DWWHUQ 5HFRJQLWLRQ SS RQ FRPSXWHU YLVIHRR DQIGVEBBWHUQ U

,JOQDWRY $ .RE\WRHWH15 72PQKRH\ . 9DQ *RRO #VXvOK /HHO&K&KRX6K '5&7 6DYLQJ XPDJH 6
TXDOLW\ SKRWRV RQ PRELOH GHYLFHV ZLWK GHHEHYROXWORWLAZDPO QHRZRURIWRUPDWY RG U HSRINLW O H
FHHGLQJV Rl WKH ,((( ,QWHUQDWLRQDO &RQIHUMOEM RQ &RPSXWHU 9LVLRQ

ss 7LPRIWH 5 $JXVWVVRQ ( 9DHQ *RWRIQU /<DW I WH
7UHQWDFRVWH 0 ODQWLXN 5 +HLGRDLEK : 'XAKNRWOHGBZVIRRUSLQIOHVRROXMLRISHUWWKRGYV DQG
LQJ FRXQWHUVKDGLQJ DRIEQWINORV D&WANEWMWRFHHGLQJIV RI WKH ,((( FRQIHUHQFH RQ FRPSXWHL
*UDSKLFV )RUXP YRO QR SW SsS UHFRIJQLWLRQ ZRUNS KRSV
$XEU\ 0 3DULV 6 +DVLQRII 6 : .DXW] - 'XUR®HYHIIWERBRBWELQHU 7 +RFKUHLWHU 6 )DVW
ODSODFLDQ ILOWHUV 7KHR®&0DQGD @BBMMERPIWEROHDUQLQJ E\ H[SRQHQWLDODWLYHBUHIQLYW
*UDSKLFV 72* YRO QR Ss DU;LY

*RRGIHOORZ , $EBRXHHW OLU]D 0 ;XD®WOH\DUGHDQGHOEURW % % 7KH IUDFWB®@ dRERHWU\ RI QDV
' 2]DLU 6 &RXUYLOOH $ %HQJLR < *HQHUDWLYH DROAPQVDUEDWYBURMIXRWBNWHU\ GHHS FRQYROXW
DU;LY SUHSULQW DU;LY ODWIFHDOH LPDJH UBIBRBYIHEBIURQW DU;LY

,JOQDWRY $ .REWWRHRYWH 5 9DQKRH\ . 9DQ *RKEHQ 7 /L O /L <X /LQO :DQJ 1 :DQJ O ;LDR
:HVSH ZHDNO\ VXSHUYLVHG SKRWR HQXDRFEHU=IRRQ G L& LWEKO FDOPFHUDBYQHW $ IOH[LEOH DQG HIILFLHQ
LQJV RI WKH ,((( & RQIHUHQFH RQ &RPSXWHU 9LFURUY\DQI® 8 D VKW WiH® BHFRHE § KW L RGN UY. E XSAUHHE U LM\Q WW
:RUNVKRSV Ss DU;LY

=KX < 3DUN 7 ,VROD 3 (IURWDIIRBQIBLUHG.LQIJPD ' 3 %D - $GDP $ PHWKRG IRU VWRFKDV'
WUDQVODWLRGEF RYLIQUWHEGWHD G Y H UMDRAHHG IQHWVZ RIYNSUHSULQW DU;LY
WKH ,((( LQWHUQDWLRQDO FRQIHUHQFSSRQ FRPSXWHEY YWWUWRQGW - /LQ =K %RXUGHY / +XDQJ 7K 6

IHDWXUH ORRFPORBIMHMWORERQIHUHQFH RQ FRPSXWHU Y
5RQQHEHUJHU 2 )LVFKHQH ®%RAYROMWERQDO QH

ZRUNV IRU ELRPHG IPRHIDOVDRELGMFVHI LPDJH FRPSXWLQGDPWDQENDU 1 ' .DUDPHIHUBEQ@ARH LPDJH EOXU PHWUL
FRPSXBPMMLVWHG LQW&ES,HQWLRO@K LQWHUQDWRRQQ®IOH FIRXPIODWLYH SUREDELOLW{(RNUD@ID FM MR L
HQFH SDuw ,,, Ss RQ ,PDJH 3URFHVVLQJ QR Y8&%®

$UMRYVN\ 0 &KLQWDOD 6 %RWWRX /U:DVVHUVYREDUGDPHG H &KWV WIR B0 B\ BOV GV PRRQM WXDEXW
VDULDO QH®M/RUQUWLRQDRQFROFHUBAFBHDUQIDFULVRWBIEESE 2SWLFDO 6RFLHW\ RI $PHULFD YRO

Ss % %

=KDQJ - 3DQ - B5HQ - 6RQJ < %DR / /DX 5 %RVV4D6GJ ODQLU\ '5 OXHB®IDHIG . 7K 6DPHN : 'HHS

+ '"\QDPLF VFHQH GHEOXUULQJ XVLQJ VSDWIDQ®&XY DO LOHWARAHIR WY U Q BlIdMR Q53 QR LPHPIH TXDOLW\ DVV
ZRUNMWRFHHGLQJV RI WKH ,((( FRQIHUHQFH WQ .kKRPSXQMAFWLRONQRO QB DIBY BORFHQRLQJISS

WHQ UHFRJQLVBISRQ OLWWDO $ ORRUWK\ $ UHMWRNFH &P DRBH TXDOLW
:gbkbfh\kdbc < < I_gdbg F: >hjhoh\ ? : MmMmE4YPHQW LQ WKH V(IOWUDQVERMRIRQRXYV RQ LPDJH SURIF
AZ\Zebrbg K K Dmjbebg B < Ke_ih_ mkljzg_dgb_ jzafuWRPbah[RR SS

*_gby k bkihevah\Zgb_f fghlhaz~Zqgghc k\_jlhgghc g_cjh@§Hé™EIb 6DELU 0 ) %RYLN $ & $ VWIHWLVWLFDO
b ijhkljZzgkI\_§@jbZIb\ghcdmjj_glghc g_cjhgghlcink_IFHQW 1XOO UHIHUHQFH LPDJH TXDQLW\ DVEMBVPHQW
Au F_""mgZjh~ghc dhgn_j_gpbb ih dhfivxi_jghc ]j2MbR@W® bkFURFHVVLQYRO QR SS
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KZ\_ev_\ n» Gg ~hp_gl ijhn_kkhj dZn_"ju ©JZ~bhwe _dIjhigighic kk\zel FfzL iy
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K_f _gh\ : kBzjrbc ij_ih~Z\Zl_ev dZn_~ju ©JZ~bhwe _dIjmykgijhck b2 fu=bM
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,VDHY 6DYHO\HEHIPHQRY $ 1

$ FRPELQHG PHWKRGRORJ\ EDVHG RRQQRQG LR ANQYHEMWIR@IDW E[DOLEUDWLRQ LPDJH DOLJ
EHHQ SURSRVHG DWUIHVOKFHGDDV MRLQW SURFHVVLQJ RI UDGDU LPDJH IUDPHV JHEW UDW
PRYHPHQW FRQWURO V\VWHPYL THKH DSYRIDR SRIG WLRROWDQHRXV LPSURYHPHQW RI WKH S
OXWLRQ ZKLOH HQVXULQJ WKH UHTXLUHPHQWY IRU WLPHO\ LVVXDQFH RI UDGDU LQIRUP
.H\ ZRU®W\D GDU LPDJH IUDPHV UHTXDQWL]DWLRQ UDGDRAHRWU IRFEMBIG \GEUBWR
WUDVW

Dexq_\u keh\@&@z”ju jz/\bhehd‘gzra lj_~eh _gZ dhf[bgbjh\ZggZy f_lh~"bd2Z hkghh
guo baﬁ[jZ_‘ gbc g _ebg _cgh Z AL |IH\ i_j_d\zZglh\zZgbb jz~bhf_ljbg_kdhc b ni
gb_ jZ~bhf_ljbq &d@ydIbjh\damig dZeb[jh\d_ kh\f_s_kpbtbMbg_gbb bah[jZ _gbc bki

\ o \ dzg kI\_ ij_"Zjbl_evghc kh\f_kighc h[jZ[hldb hdZAjh\ jZ
pbhgZevgzy dZeb[jh\dZ jzaj_rd db . V6 006 bah[jZnhibsjm fuo jZAbhehdZpbhggulfb "z
Ih\ dhgljZkl gbdZfb djm]h\h]h h[ahjZz ba khkIZ\Z kbkI_f mijz\e
<\_~_gb h[t_dIh\ JZajz[hiZggZy f_IhAbdZ ihal\hey_ | hAagh\| f_ggh
- =7 \ukblv dZq_kI\h i_j\bggh]h \Zajhrbgb_ h[t_dIh\k hl[_
HAgbf ba gZijZ\e_gbc ih\ur_gby |dZagbkP\Zijb wihf Ij_[h\Zgby ih k\@ghklb \urZgb jZnbjhe
nmgdpbhgbjh\Zgby jZ"bhehdeIng%’lidpblhtglghc bgnhjfZpbb /
yley |ky h[t_~bg_gb_ jzZ~"bhehdgpbhgghc b

nhjfZpbb ~eykh\f_klghc h[jZ[hldb >ey h[ Widhklb pbnjh\uo dZ~jh\ JEB aZ\bkbfhklv bgl_
gby azZ”Zgguo ghjfzlb\guo Ij_[KkjZgbkldzt kib hljZ"_gbc b ~_I1Zevghkjlb]flEBhh dhghbhe
gZ[ex~_gby b dhgljhey az ~\b'_gb_f jmitfhe¢lhahgu hl ~Zevghklb ~h dZ ~h]h ba h[e
ij_"ezlZ_lky h[t_~bgylv ijhkljzgkl\_ggh jzag>k_gglZd _ hljZgbg_gghklv \hafh ghklb me
jZ"bhehdZpbhgyZigbdb JE> djm]h\h]h &dghkz\Z JERIGZ i_j\bgghc h[jZ[hldb hij_"_ey
ki_j_dju\Zxsbfbky ahgzfb ~_ckl\by \ fgilhifthdbpbh bfZfb jZ[hlu b ihdZaZl_eyfb dzq_klI\Z
gmx jZ"bhehdZpbhggmx kbkl_fm: @ JEKDby\eyxsboky aZ\_jr_ggufb |_oghbaq keébfdb
ehdZpbhggu_ kbkl_fu ~Zggh]h IbizZz hlghkylklyZdbdetZkEmhf ZdImZevghc aZ”~"Zq_cZy\ey_lk
kj_~kI\ g_az\bkbfh]h g_dhhi_jzlb\gh]h gzZ[ékPdgbfy IhAbdb ij_~\Zjbl_evghc h[jZ[hldb pbnj
AZ h~bg i_jbh~ h[aBp nhjfbjmx|l pbnjh\dZ”jh\ JEB \ p_eyo ih\ur_gby bo dZq_lkI\Z b |
dZ”ju jZ*"bhehdZpbhgguo bah[jZz  _gbczZ JERE\bYihkEKi ij_"tyley_fuf d gbf ghjfZlb\lguf Ij_J
xsb_ \ kbkl_fm kh\f_klghc h[jZ[hldb J_\&ZgédvwifZIhf
~Zgghlh wiZiz h[jz[hldb y\ey Iky ©kh\f_klghP2 dEBZHkjZajZ[hlZlv dhf[bgbjh\Zghm
dZq_kI\Z dhlhjhlh azZ\bkyl \uoh”gu_ o0ZjZd*bjbrkl ifgb*\®jbl_evghc h[jZ[hldb JEB hkgh\Zg
JEK LZdbf h[jZzahf a*efglgZ FI JEK gZ[ex”_lghy kiguo f_Ih~"Zo b Ze]hjblfZo h[jZ[hldb pbn
aZh\_joghklvx dhgljhebjm_fhc |I_jjblhjbb ijbdhdAZ gbc b wnn_dlb\gh j_rZxsmx ijh[e_fq
f_Ih~heh]by h[jZ[hldb jZ"bhehdZpbhgghc blgnhiKZplkbyaZzggu_ k \hafh ghklvx kh\Z_klghc
0Zjzdl_jgzZy "ey [hjlh\uo kbkl_f b dhfie_dkhibZZhpbZevguo dz~jh\ JEB b h[_kiZq_gb_f
\b”r_gby jZ"bhgzZ\b]Zpbb b jZzZ"bhmijz\e_gbpb\gu@ _HN\GHdle ij_~tyley_ fuo d JEK
wnn_dlb\ghklv kh\f_k[gh[hldb JEB \ FI JEK . .
gZ[ex~_gby aZ ih\_ joghkivx dhgljhebjm fhc I jg8F Kn\f_kighc hljz[hidb dz*jh\ JEB
jbb hljZzgbgb\z_lky jy~hf nzdlhjh\ kj_~b @&&ZIKkbo dZ~jZ bkoh~guo \b~_h~Zgguwr ij_~kl
g_h[oh”bfh hiIf_Iblv [hevrhc ~bgZfbq_kdbasbd XitZ[dleg fh "mev Zfieblm”m dhfie_dkgh]h j




/\/ Pbnjh\Zy H[jZ[hldZ Kb]gZeh\ <

dZpbhggh]lh kb]JgZeZ gz \oh”~_ ijb_fghlh ®kijffbgkidzZ yjdhkl_c bah[jz  _gbc i_j_~ jZkq_lI
bknhjfbjh\Zgguc \ iheyjghc kbkhjfbgalhmdZazZzgguo ihdZazZl_e_c dzZqg_kI\Z hkms_kl\ey_
jbk Z yley lky g_ijblh~"gubaregevghlh ZgkljZg ygmZ\bkbfhklb gbke _gguo agZq_gbc ihdZ
ebaz \ k\yab k djZcg_ rbjhdbf ~"bgzfbl_kebf "tz Zlel\Zkihevam _fh]h ~bzizahgZ yjdhkl_c
ghf kb]JgZep_eyo gZley*ghc \bamZebaZpbb<lEBj gdthgljZzklZ Jh[_jlkZz ~ey ZgZebmZ JEB
bgrbdZlihjghf mkljhckI\_ Z\IhfZlbabjh\ZgghkEh\V&€[ga_]h gm\ki\bl_evigAglxzZd h[t_dlh\ gz
lh f_kI1Z hi_jZlhjzZ ijbf_gy_lky ijhpbdmdgd gbh&h[jZ  _gbb ijhklhlhc jZzkq_lh\ Z 1Z#_ mklhc
]h i_j_d\Zglh\Zgby >ZggZy ijhp_"mjzZ fillvX dluhvfzf
hkms_kl\e_gz iml_f eh]Zjbnfbqg_kdh]lZ ij_hpjZgahNz!| ijbf_g gby kl_i_ggh]lh ij_h[jZzah\Zghby
gby yjdhkl_c dhlhjh_ y\ey_lky rbjhdhgjZkkoti?4g%hfm \b~_hdZ~jm JEB knhjfbjh\Zgghfm h~g
guf \ ijZzdlbd_ h[jZ[hldb JEB > @ h"gg¢h aZgRkimX fzd 1z FI JEK h[ahjZ e_lgh]h il
g_ h[_ki_gb\Z_I gzZb[hevrmx dhgljZklghklvzRahbjat ©Hjeh\dz2 L\ _jkdZy h[eZklvb aZ h”bg
gly b ijb\h”bl d ihl_jbgnpifZlb\ghklb < k\jabgjm]h\h]h h[ahjz ij_~klzZ\e_g gZ jbk
k wibf ij_"ez]Z_Ilky bkihevah\Zgb_ [he__ mgﬁ’\\u-ljféﬁ_ dZ§ZkdZ”jzZ \ khhI\_IklIufjzg \
ghlh \b"*z i_j_d\Zglhikighiyggh]h ij_h[jZahyyfp ihdzazl eyfb dzq_kI\Z b ilbflZe[m | h
gby ba\_klgh]h dZdihjgfdpby yjdhklib > @ gnjh ihA[hjz izjzf _1jZ kI_i_ggh]hhiZzghipza
aia V80 [N 1Zjzf_1j$ kl_i_gghlh ij_h[jZzah\Zgby vy hij_"_e
]A_, [\ % fZkkb\ ~Zgguo bkohrghlh dz~jgbgg@oh”ghc "hgizgdhkl_c g_ \eby | gz

] ~amevlZlu hi_jZpbc gz~ ghjfbjh\Zgglyfftb agZqg_g
i [\ £TZkkb\ ~"Zgguo ikebg_cghlhdi_juignhkiph JEB =jzZnbdb az\bkbfhkl_ cZkighby ]h ag
\Zglh\Zgb$ D + \Zjvbjm _fu_ izZjzf_lju ]zZffddhklb b dhgljZklZz Jh[_jlkZ hlSgjztklgz

dhjj_dpbb j_]mebjmxsb_ \uoh~ghc "bZiZ&h@ W @A Kbk <k_ liZnbdb ij_"klZ\eyggu_ \ gz
b \bAbklh]jZffgzkij_~_egby yjdhkl_c bah[j8>c jZ[hl_ ihemq_gumkj_~g_gby EHEkbkc
gby khhI\_IkI\_ggh ihemqg_gguo ijb h[jz[hld_ dz~jh\ JEB hl JE> djm]

< dzZq_kI\_ h[t_dIb\ghc hp_gdb dzq_kI\2lakigzihewa_gguo gZ ihke_"h\Zl_evguo h[ah
ijbf_gbf kj_~g__ agZq_gb_ ghjfbjh\Zgghc Rfihkip*gh ba ij_~klZ\e_gguo ]jZnbdh\ hilbf:
dZ~jz khhI\_lkl\mxs__  km[t_dlb\ghfm \Gkijbgg@x_gby iZjzZD_ lijbdhlhjuo ~hklb]Zxlky
kl i_gb ©azk\_Idb® beb ©azZl_fg_gghklb? dZdkiZevoaud  agZq_gby dhgljzklz Jh[_jlkZ b kj_
dhgljZkl JhkZ4l> @ "ey h[t_dlb\ghc hg_gad8Zd@h.gby yjdhklb dZ”*jh\ [ebadb_ d k_j_"bg_ "b

ljZklghklb dz"jz kdhlh ~bZzZizahgZ gZoh~ylky \ bgd_j\Ze_
P (I)Il LM ljb mf_gvr_gbb agZq_gby ~Zgghlh izjaf_IjZ ijhb
_1L||Mg A"bl baebrgyy ©azk\_Idz2 b kgb _gb_ dhgljzZkl
dz~jZEB k jhklhf _lh agZq_gby dz”j JEB klzZgh\
& [he__ azl_fg_gguf qlh 1Zd _ ozZjzdl_jbam_Iky k
°::1 LM, LM, LM | 9bf dhgljZkkz b ghklvx h[gZjm'_gby gZ JEB hJ
L

_dIh\ g_[hevrh]lh jzaf_jz
]7_0 1 tdhebq_kI\h kljhd b kihe[ph\ khhi\_I¥{"_1 dZ mdZaZgguo ihdzaZl_e_c dzZq_kIZ ¢

) ) [m_fhT mjh\g_ hij_~_ey_| \hafh"gHElybb k
gh \ h{jZ[zlnzZ_fhf fZkkbl M agZa_g¥i_ | %, ij ~\zjbl_evghc kh\f_kighc h[jz[hldb JEB

dhkibbdk_elylLc kljhd_M klhe[p_ fZkkb\E dgdzq_ki\m \oh~guo dZ~jh\ ihklmiZxsbo hl h~bgl
fbjh\Zggh _fzddkbfZevghfm agZq_gbx yjehkphgEl fZ
kb\_ dz~jz JEB

z [

Jbkmgh#iBkoh~guc dz”j \ iheyjghc kbkl_f_ dhhjrbgzZl Z b dz”jihke_ kl_i_gghDlh ij_h[jZah\Zgby ijb
[ p\_lhf\ur_e_gZ h[eZklv i_j_k_q_gby ahg ~_ckl\by gq_luj_o h*bghgqguo JE> ba khklz\Z fzd_I1z




z [

Jbkmgh#AZ\bkbfhkib hl iZjzf 1jZ kl_i_gghlh ij_h[jZzah\Zgby Z kj_~g_lh agZq_gby ghjfbjh\Zggh
[ dhgljzklz Jh[_jlkzZ

z [
Jbknhgl +DZ7~j JEB Z ~h jZ~bhf_ljbgq_kdhc dZeb[jh\db [ ihke_jZ~bhf_ljbq_kdhc dZeb[jh\

Ke_"mxs_c ijh[e_fhc Ij_[mxs_c j_r_gly [ijhA V[ \ xhldZeb[jh\ZggZy WIJ Ihgdb k
h[jz[hld_ JEB y\ey_ l@nZkd_Idz2 \[ebab |hq%tﬁ2|zf \ b fhsghklvx hljz"_gghlh kblgZe
jZkiheh™ _gby jZ~"bhehdZlhjZz k\yazggZy evrh -
fhsghklvx baemqZ_flgheZb\[ebab g _Ji iR\l \ m~&_gghc hl JE> gZ jZkbllfygb_
r_ggzy yjdhklv \_jog_c qZklb dzZ"jz JEB \ul_@z@9KIX_ dhgljhevghc [e_klys_c Ihqdb p_
q_jguf p\_Ihf gZ jok < dZg_kI\_ f_ju [hjvigalgh bkihevah\zZIv jZaf_sZ fu_ gZ e Aghf ihe
g_jzZ\ghf_jghklvx yjdhklb fh gh bkihevah\ZlygiguihdhzrbhehdzZpbhggu_ hljZ Zl_eb beb w
jZkijhkljzg_gguc z*Zilb\guc f_InhjZtf@bbygnjzklijmdIimju Zwjh~jhfz fzZqlu \_lIjhmdzaz
> @ ‘:evl_jgZlb\guc mekikhd_gby mdZaZggRe @agbq_kdh]lh b ZwjhgzZ\b]Zpbhggh]h h[hjm"
k\_Idb® aZdexqZijikl_d_gbb ijhp_"mjuhjZkbpa\ kigufb dhhjr*bgzlzfb Ijbf_j dZ*jjz hldz
f_libg_kdhc dhjj_dlbjh\db \ jZfdZo ij_"\Zibgehhrh h~ghlilg ba \ae illghz~hgghc ihehku
h[jz[hldb JEB > @ JZ"bhf_ljbq_kdZy dh¢jodibifhdZhiz ij ~klz\e g gZ jbk
hkms_kl\ey_lky iml_f i_j_kq_IZ yjdhkl_c idkigkC ihndzazZgu k_gq_gby ghjfbjh\Zgghc
ijhihjpbhgZevguo fhsghklb mh_g’hbkrb]gZeZdi/\jh\ JEB ih ~N#dbg ihemqg_ggu_ iml_f mkj_A
ijhkljZzgkl\h ‘agzZq_gbc wnn_dlb\ghc iensZgBhyigkknkib ibdk_e_c ih \k_f ZabfmiZevguf gz
gby WIJ gZ[ex"Z_fuo p_e_c kh]eZkghggl)kfgh\ghfm
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PBNJH<UO BAH;J:@?GBC

DzZf _gkdbe dl g ~hp_gl dzZn_»jul_e_\b”A_gby b mijZ\e_gby Lhfkdh]lh Jhkm~ZjkI\_
kbkl_f mijZ\e_gby b jZ*"bhwe_dljhgP®LMRMEKMI #RDLO UX

Dmjygbc RBg ijhn_kkhj dzZn_"ju |_em\pZ\eglgpyp Lhfkdh]h Thkm~ZjkI\_gghlh mghb\
kbkl_f mijZ\e_gby b jZ*"bhweP®I[BDOCIbLX H #PDLO UX

Rfujz\Z : :fzZlbkljzgl dZn_"ju mijZ\e_gby bggh\ZpPPUBDQRRMEPHIHYD #JPDLO F
Djzkghi_jh\Zbg'Kg_j ez[hjZlIhjbb |_e_\babhgghc Z\IhfZlbdb LMKMJ
HPDLIMOHQDFHUJHHYQD #LFORXG FRP
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7KH WKHRUHWLFDO IRXQGDWLRQV DIIHFW WKH GLVWULEXW LQRQVRZ HIHV RR QW X RE EE&/ DK/
RI D FKDQJH LQ SHUPLVVLRQ ZKHQ WKH WRISMWL RE® HF W LRI GHYH. DWHIDE Y URIPRY KH VW H PV
DQG f $VVHVVPHQW RI FKDQJHV LQ WKH UHVROXWLRQ LQ BDUHVRRIGHYLDWERRG&| WI
WKH YIROXHIK'H OHQV BLDSKUDJP DQG $VVHVVPHQW RI D FKDQJH VQLW® H GW¥EWU V BHS
VWHS FKDQJH LQ WKH DQJOH RI REVHUYDWLRQ RI WKH WH O DYQLG/ DRV X VWAL ERWIHRED R EPVH
JOH 7KH DOJRULWKP RI DXWRPDWHG UHVHUYH SURFHVVLQJ KD VWEH HQUG HFYDHOLRSHESG R YW
LQJ WKH UHVROXWLRQ WR WKH PD[LPXP UHVROXWLRQ RI WKH LWRBHRIRURP QW ORIQP VIWW
PHQWHG VRIWZDUH IRU PXOWLSOH PHDVXUHPHQWY Rl UHVROXWLRQ E\ WKH LPDJH ILHO

.H\ ZRUGLVWULEXROQRQYIRQUHBHVWKH LPDJH ILHOG DVVHVVPHQW RI D FKDQJH I
VLRQ VA\VWHP WR DQJOHYV

~_Dexq_\u_ kehplnjh\Zy h[jZ[hldZ b/mkke_’\h\Zgu |_hj_Ibg_kdb_ hkgh\u \ebyxsb}
jZ _gbc hilbg_kdb_ bah[jZ" _gby [ nhgimkgBy ih ihex bah[jz" [jh\_~ ‘

_gby —gu ljb w

jZkklhygb_ jZaj_r_gb_ nmgdpby il jhpZgdz fbaf_g_gby jzaj_r_gby ijb hidehg_gbb | _k
"meypbb hl hilbg_kdhc hkb |_e_\bakdkjghe gZ mley f f
A f hp_gdzZ baf_g_gby jZaj_r_gby ijb hldehg_gb
<\_"_b_ kbkl_fu gz mleu f fb f “ey agZq_gbc AbzZi
<b”_hdZf_ju klZeb g_hlt_fe fgf wa _f b hp_gdZ baf_g_gby jZkij_"_e_gb

Ihf \h \k_o kn_jZo ~_yl _evghklb|qihefhl\§iz baf_g_gbZ mFdex” gby |_e \babhgghc
b bkdmkkI\_ggh]h bgl_ee_dlz Hlf| ¢@'°igg_gb_f bkohrghc nhdmkbjh\db b dhjj_dlbjhidhc m]eZz
A gpby gZ memqr_gb_ dzZgq_kI\Z IgL]y,\ EJZ[hIZg Zelhjblf Z\IhfZIbath\Zgg.hc- |hahgghc h[jz
fh1h bah[jZ' _gby GZ dzq_ki\h nhjfb [?Z h"‘ZJy dhlhjhfm ijh\_~_gh "\Z wdki be_glll -

oF -957 1" i USby ~h ij_~_evgh \hmfZagh]_gby kbkl_fu nhjfbj
bah[jZ _gbc \ i_jimx hq_j_7v \ebyx bah[jZ _gby b ~h fzdkbfzevgh]h jZaj_r_gby glz bkoh-
gb_ nhkey ijb dhlhjuo ijhba\h~beZk jZk  gbb J_Zebah\zZgh ijh]jzffgh_ h[_ki_q_gb_ °

dz z 1zd _ khklhygb_ h[hjm"@\Zgby- R\ gguo baf j gbc jzaj r_gby ih ihex bah[jZz'/ gby
H[jZ[h1dZ bah[jZ" _gbc k ihf_ozgb \\g K_
gufb ijb bo nhjfbjh\Zgbb ijb\hAbl d Thyle

gbx ~“hihegbl_evguo \j_f gguo b \ugbkKeblZelhguwoip “"klZ\eyx| jZajzZ[hlZgguc bfb Ze]hj
1jZz1 Kh\j_f_ggu_ bkke_~h\Zl_eb ijh\IhtgmjKichiZh[guc ih keh\_kghfm hibkzZgbx \ghkblv baf
jZaebqguo f_Ih~"h\ b Ze]hjb@h\dhlhju_hiha\ jZzkihagZggu_ we_f_glu gZ bah[jz _glhb JZa
eyxl khdjzlblv \j_fy \uiheg_gby h[jZ[hldb bah[jZ _gby gZ we_f_glu IZd _ ijbf_gyZ Iky \ k
ghbc > @ gbb k f_Ih~Zfb Jem[hdh]h h[mq_gby® \AhjE[hl_
< kh\j_f_gghc gZmd_ rbjhdh bkihevamxykkihb fijlheZ]z_Iky f_Ih® m~Ze_gby |I_g_c gZ ba
k_1f_glZpbb bah[jZ " _gbc > @ "ey boZZagbgwghlhdkdHlZgguc gZ jZa”_e_gbb bah[jZ  _gby
[hIdb b ihke_"mxs_]lh ZgzZelhajz\ 6Zkkzjl| jzaf_jhf o ibdk_eh\
pbhgghc jZ[hl_ > @ jZajZ[hlZg Ze]lhjblf >gshggidjZs_§pyf _ggo azZljzl 1j_[m_fuo gZ
k_]f_glghlh ihbkdZ h~ghibdk_evguo b fghlpipdkmémgwodnjh\hc h[jZ[hldb gZijbf_j jzZzajz
ehdZevguo yjdhklguo wdklj_fmfh\ hkgh\ZgglhgbdZz 4Z/R > @ hkgh\Zgguc gZ ihgbfzZgbb
AN _evghc h[jz[hld_ wdklj_fZevguo ibdk_e_tulbkhldleZkdZklhlu bah[jZ _gby meZ\eb\Zxl ehc
k ehdZevguf b Jeh[Zevguf kjZ\g_ Igb_Kkfyjdlikedb_ ~_1Zeb Z gbadb_ qZklhlu nhdimkbjmxlI
guo b ]jZgbgqguo ibdk_e_c HJ[jZ[hldZ _hi*"[2Zewggwo vkéjmdImjZo fy ldhzdi_ bkihevam_fuc jZg_
f_glh\ bah[jZz _gby ~_fhgkljbjm_Ilky \ jZ[hlkehc @gm?] _gg_lh \gbfZgby b]lghjbjm_I oZzZjzdl




/\/ Pbnjh\Zy H[jZ[hldZ Kb]gZeh\ <

jZaebgguo gZklhl glh ihal\hebeh Z\IhjZf khjbjdljzdf Rjghkyl dZf_ju | _e_kdhiu fbdjmkdhiu b ’
fy aZ]jmadb p_gljZevgh]lh ijhp_kkhjZz ]b_mkljhckI\Zjb jZ[hl_ k hilbg_kdbf ijb[hjhf gZ]

< gZklghklb jZa”_e_gb_ bah[jZ _gby e¢2ZdZ&Vb\B” bl g_j_a g_]lh h[eZklv gZau\Z_fmx
p_eyo bo dh”bjh\Zgby b jzZkij_"_er"Apthajighy Ihe_ aj_gbyewijlRy dhgkljmdpb_c hilbq

jZkkfZljb\Z _Iky jy~hf mq_duboRUOG6EKDPLWdhc kbkl_fu b \Zjvbjm_lky \ aZ\bkbfhklb hl __ Ib
& $VPXWIKAORRP-LQ JINZcameebgZs ?j< GZ g_Ildhklv b dhgljZzklghklv ihemqgqZ fh]h bah
[u :K\_gqz < B ?nbfh\z < B >melvy i¢gyZh_ \ebygb_ hdzZau\Z_| ~bzZnjzKz j_lmek

GZijbf_j \ jz[hl_ > @ ij_"klzZ\e_gh Hh[sZgbdhlkebg_kI\h k\_1Z ijhoh”ys_]h qg_j_a hilbqg_
\j_f_gghlh khklhygby wlh]h gZijZ\e_gby kbkji_fklZ baf_gyy Jena[dlgib jbah[jz" _gly >
e_gZ jZajzZ[hldZ Ze]hjblfZ dh~bjh\Zgby \b¢hhfjZggufZy ebgby ijhoh”ysZy gq_j_a p_glj wlbo
hlebgbl_evghc hkh[_gghklvx dhlhjuo y\eyf Ikh\ijza” hij_~_eyxsZy gZijZ\e_gb_ gZ[ex"_gb
e_gb_ dz~jh\ gZ qzZklb g_jzZ\ghlh jzZa{_jZgzidw\helky hilbg_kdhc hkvx > @
sb_ bkdexqgblv \hafh ghklv \hkklZgh\eh gby Whkdimkggh_ jZkklhwdh_oZjzZdl_jbklbdZ hilbqg
lh dZZpah[jz  _gbly h*rghc ba qgzZkl_c [[a lkdhl kbkl_fu hij_~_eyxsZy jZkklhygbh hl hilbq_
fZpbb hhllhc qzZklb lh pgljZz ebgau beb a_jdZeZ ~h nhdmkzZ |h _klv
GZ hkgh\_ \ur_ baeh _ggh]h ZzZ\lhjzZb djhlhgB¢ iZjZee_evgu_ k\_Ih\u_ emgb izZ"Zxsb_
_Iky gh\uc ih*oh”~ d h[jZ[hld_ bah[jZ _gbebglmevrbeb a_jdZeh koh~ylky ihke_ ij_ehfe_gl
jZaf_jh\ dh]*"Z k mq_lhf mkeh\bc gZ[eéx*higBy_bpty > @ Q_Ildhklv bah[jZz _gby hij_"_e
Ih\ bgl_j_kZ b hljZzgbg_gguo oZjzZdl_jbkkbdi_liMkg”_IZebazZpbb h[t_dlh\ glh \eby_ | gz
kdhc kbkl _@hegh_ bah[jz 2 gba[b\Z_Iky g@zZkdhkhy ykgh hgb \hkijbgbfzZxlky ajbl e_f < j
jy*@h”bah[jZz  _gbt[eZkl_c ahg \ dhlhjuocarpvlZl_ \azZbfh”_ckl\by we_f_glh\ hilbg_kdhc
gb\Z_Iky bo jZaj_r_gb_ AZI_f gZ hkga\_fhplgtddoj&izd "bzZnjz]fZ b ebgau ihemqgzZ_lky ki

j_r_gby ®h”bah[jZz _gbYywihegy_Ilky zZ~Zilhh\Zggh_ bah[jz _gb_ dhlhjh_ IThggh i_j_*zZ_1 ~_
gZy ~\mf_jgZy nbevljZpby k p_evx \ujd\glexxgbyfhlh h[t_dlz@

jZaj_r_gby ih ihex bah[jZz _gby ~h ija®_evdhZ \jbk ij_"~klZ\e_gu bahfjKnhjfbjo\z

fh ghlh eb[h ~h gaBMX jZaj_r_gby ih igex \ nhdmk_ b \g_ nhdmkz

bah[jZ _gby Nhdmk bah[jZ _gby k\yazZg k I_jfbghh ]lem[bgZz

lhahggZy Hhl@zZ bah[jZz f#gb'gh ba nZdlklb Jem[bgZ j_adh bah[jZz Z_fhlh ijhklpgZzgkI\Z t
Zevguo gZijZ\e_gbc \ bo pbnjh\hc h[jZ[hidu]eldy@ q_Ildbfb \ ij_~_eZo hij_~_e_kgh]lh *"bZi
"he'gZ mgblu\Zlv ijb k\h_f \uiheg_gbb kiZpgBkkbhnygbc hl h[t_dIlb\Z Jem[bgu juadhklb I
kbkl_fu nhjfbjh\Zgby bah[jZ ' _gby m]eZ g&iiéxZaighy _eu ]Jem[bgu j_adhklb bah[jZZ_gb_ gZqg
aZ ijhkljzgkl\hf b ahmgllhjuad nhjfbjm_Ik¥ bad |1_jylv qg_ldhklv gZ[ex”~Zl_ev hij_~_ey_| h[t_
gZevgh gbadh_ jZaj_r_gb_ >Ze__ ij_%ZklzZhehfjZz jZejy dZd g_q_Ildb_ Z ~_1Zeb I_jyxlky > |
[hIdZ b j_ZebazZpby Zelhjblfh\ ihahgghc heomgdiblde ddy _|ky hl gZijz\e_gby azZ”Zgghlh ©b”"
j_dpbb jZaj_r_gby pbnjhluo bah[jZ  _gbchilbqglZzddhc kbkl_fhc? \hagbdZxl bkdZ  _gby bah
wdki_jbf_glZevgh_ ih™I\_j"~_gb_ bo wnn_didtbywglgkldu\Z_fu_ Z[_jjZpb_c hilbg_kdhcj kbkl_fu
Hkgh\u \hagbdgh\ gby f_IhAbdb iZpbb fl;l\lml ijb\h~blv d ihl_j_ qg_Ildhklb paf_g_
ihahgghc h[jz[hldb bah[jZ' _gbc !o_\_IZ b "jm]bf \bamZevguf.baf_g_gbyf bah_[JZ _gt

ijbgbghc fhliml klzZlv ]_hf_Iljby hilbdb fZl_jbZe b
< h[eZklb hilbdb \Z guf ihgylb_f y\ey_kkyh ibalhlhle_gguo ebga \uaulZxsb_ ZgZjmr_ghb)
bah[jz _gbwlh h[ezZklv \ dhlhjhc ijhbkoh/Eleemhevghklb emqg_c k\_1Z ihke_ ijhohi”_gby q_j
fbjh\Zgb_ bah[jZz _gby h[t_dIZ gZ[ex"BA_fHpmg kkdmfx kbkl_fm > @
svx hilbg_kdhlh ijb[hjZz Hilbg_kdbc ijB[hj ij<*"kiZbg_kdhc kbkl_f_ iheghklvx ba[_"Zlv Z[_jjz
ey_| kh[hc mkljhckl\hamkshev hilbg_kdb_ g\e ij_~klzZ\ey_Ilky \hafh guf gh ijb wlhf \Z gh
gby “ey nhjfbjh\Zgby b ZgZebazZ bah[jZ _gbk” "bDvIiddbfbfZeékighklbfuagZq _gbkhhjfm

z [
Jbkmgh#ljbf_ju knhdmkbjh\Zgghlh Z b jZknhdmkbjh\Zgghlh [ bah[jZ' _gbc




\

ebjh\Zgguf |_ogbg_kdbfb |Ij_[h\Zgbyfb 6ZdmkEZ hkh[_gghklb kZfhc kbkl_fu ihjjh *Zxl 2
ij_"klZ\e_gu h[eZklb jZkij_~_e_gby jZaj_jiZpbly d¥ezZklv jZkiheh ' _ggmx aZ hiihbg_kdb
bah[jZ  _gbb h[hagZq_ggu_ p\_lgufb jZfdZkthf hij_~_ebf dzd lj_Ivx Z[_jjZpbb a”_kv \L

AhgZah[jZz ' _gby h[hagZq_ggZy jZfdhcm&Ze_gh]lhH hl nhdmkZ mjh\_gv jZaj_r_gby k
p\_1ZgZoh”blky \ nhdmk_ kbkl_fu b gZoh~tky igiflZ gZzdjzyf bah[jZ  _gby Ijb nhdmkbjh\d
hilbg_kdhc hkb | _ bah[jZ adlgfAdwbli&e ju \hafh gkf_s_gby ih hilbg_kdhc hkb qglh [n
gh g_Idh_ b j_adh_ < kbgbo ahgZo h#Bf_bdRaaZZlighebygb_gZ \k_ hklZevgu_ hjezZklb
ih\ebyeb gZ bah[jZz _gb_ Z[_jjZpbb hilbqg_dkut b[kbh f
fu GZb[he__ \k_]h bkdZ _gbyf ih”\_¢y_gu @&jZdwx bkke_"h\Zgby yl\ey Ilky jZajZ[hldZ f_
ahgu gZoh”ysb_ky g_ \ nhdmk_ ihwlhfihaEgglZpdpzZ[hldb bah[jZ  _gbc "ey hp_gdb b c
gZb[he__ bgl_gkb\gh \ha~_ckl\mx| gZ djZyjBah[iZgbybih ihex bah[jZ _gby

glh kgb Z_1 _1h dZqg_klI\h 0,5 Fgh' _kI\_gdf_j gb_jZaj r_gby

JZajz[hldZ ijh]jzffgh]lh fh"mey ©0,5g Fgh _k
gh_ baf_j_gb_ jZaj_r_gby? > @ iha\lhebez \u
fgh _kI\h baf_j_gbc jZaj_r_gby ih ihex bah[jZ"
\ g_kdhevdbo h[eZklyo h~gh\j_f _ggh UZd" _ ke
f_Iblv qlh fgh _kiI\_ggh_ bafjZapbr_gby \
jZaebgguo h[eZklyo bah[jZ _dgiyihituainle
kdhjhklv \uihegy_fh]lh ZgZebaz jbk

< jZ[hl_ ijh]jzffu bkihevamxlky agZd4_gby q
ghdhgljZzklghc oZjzdl_jbklbdb beb nmgdpbb i
fhrmeypbb ORGXODWLRQ 7UDQVIHWBaXQFW!|
f_j_gb_ wlh]h izZjzf_IjZ \uihegy_Ilky gZji_j_iz"
ghlh b [_eh]h p\_Ih\ gZ |I_klh\hf bah[jZ _gbb i

h[eZzkl_c \u”_e_gu gZ jbk K ihfhsvxhnhjfme
ba\h”"blky jZzkq_Il dhebqg_kI\Z | _e_\babhgguo eb
L<E f;‘_?’% ij_~_evgh_jZaj_r_gb_
51
Jbkmgh#dH[eZklb jZkij_"~_e_gby jZaj_I’_gby]/\_ KJ& gbke®pbdeh\ gz ibdk_eva ij "aevgh_
ih ihex bah[jZ"_gby j r gb_ \ Le¢BmgZq_gb_ dhebqg_KkI\Z ibdk_e_c il

HllZedb\Zykv hl \ur_baeh _gghlh fh ghjbg”_l&dhfjZz" _gby I|h~h[gZy f_Ih~*bdZ jZkqg_IZ
I[jb hkglgu_ h[eZklb gZ bah[jZ _gbb =zlegui_aickyk\jlbnbpbjZgghf ijh]jZzffghf h[_ki_q_gbhb
oZjzZdl_jgh kgb _gb_ jZaj_r_gby ih djzZyf,BBMWHVW <u\h” agZq_gby jZaj_r_gby ijb\h
gby a_e_gZy b kbgyy h[eZklv F_""m nhdmitktef KOR)IRdbfh agZg_gbc 07) jZkkgblu\zZxlky
b h[t_dIb\hf jZkiheZ]Z_lky \lhjZy h[eZKklv ijbwihyclkly gZ ]jZnbd_ agZq_gby jZaj_r bgby \ |_
eZklb gZ jzZafulb_ \ebyxl h[t_dlu gZoh”ysdg ky elggbyo L<E

Jbkmgh#dJZ[hqZy h[eZklv 0,5
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z [
JbkmghdL_klh\h_ bah[jZ _gb_ Z b ]jZnbd mkj_"g_gguo agZq_gbc jZaj_r_gby [

Jbkmgh#d®©lheh blevgh_2 b ©hljbpZl_evgh_2 hildehg_gby |I_klh\hc IZ[ebpu hilghkbl_evgh hilbg_kdhc

Jbkmgh#i=jZnbdb mkj_~g_gguo agZq_gbc ijb baf_g_gbb jZaj_r_gby

dei_jbf_gIZengy qZkIv eZkv de_jZ %&9 6&+% 'D\ 1LIJKW 'LILWDO &R
&DPHUD hkgzZs_ggxgfh\uf k_gkhjhf 621<
< jZtdZo ijh\_"_gguo wdki_jbf_glh\ bkkerdppzehks: k \zjonhdzevguf h[t_dib\hf ,QIL
\ebygb_ gZdehgZ hilbgq_KdhaZkbjKlaj_r_gbgeg o
bah[jZ  _gbc < i_j\hf jZkkfZIjb\Z_fhf kbqu_>f8:9 ijhba\h~“behkv hidehg_gb_ ihteh  _gby I
\Zehkv baf_g_gb_ jZaj_r_gby ijb nbdkbjm\Zgghfiahdgmk,  highkbl_evgh hilbg_kdhc hkb dZf_|]
b jZaebqguo m]eZo gZ[ex"_gby Z \h \bhjhf,dihZgZ@bp jhke zgzeh]bggh ih\lhjyebkv baf_
jh\Zgh \ebygb_ m]eZ gZ[ex”_gby gZ d;q_l@ap 'b@')l;'”‘l‘Z]\eh\ f bGZ jbkjb\_~ g ijbf_j h
gby ijb nhdmkbjh\d_ \ p_@lﬂe‘é?ébalg)th[ex"_gbd/ehg_gby | _klh\hc 1Z[ebpu
Wdki_jbf_gl < . .< .j_ame.vIZI_ ijh\__’\_gguo b_af__J:_gbc [ueb .ihe.m«
ihizjgu_ ]jZnbdb kjz\g_gby jzZkij_~_e_gby jZaj_
< 7MZgghf wdki_jbf_gl_ ijhZgZebabjh\Zghgbg¢Zt bedx bah[jZ jgby" iggu_ gZ jbk
gy_Ilky jZaj_r_gb_ 1_klh\h]h bah[jZ ' _gby dhlaédhtglhby \ iheh bl_evghf b hljbpzZl_evg
jZkihezZ]zZ_lky i_ji_g”bdmeyjgh hilbg_kdhcghkjz\éZgbyo \uau\zZxl khihklZ\bfu_ baZ _g_gby \
jbk Z >ey gZ]ey”ghklb mkj_"g_gu agZqjgby pekflbidZo bah[jZz _gby qglh k\b~_lfevkl\m_I |
gbc ih ihex[pah gby GZ ]jZnbd_[jihkdZazZgZ Ijbb hilbq_kdhc kbkl_fu dZf_ju ljyfZy aZ\bkbfh
aZ\bkbfhklv jZaj_r_gby hl iheh  _gby i ihex "mZdkeh  _gb_f h[t_dIb\Z kbkfbfu\zZgby
fZevgh_ jzZaj_r_gb_ gZ[ex~Z_Iky \ iylhf klbahfjz hgby b baf_g _gb_f jZaj_r_gby 9 _]1h ijhkl
eZklb ihke_ gq_]h hgh ihEI_ikp\glygwd h[ezklyo h[_ki_qgb\Z I ij_~kdZam _fhklv
_lky d djzyf N _gby dzf_ju HIkmIkI\b_ gm\kl\bl_evghklb d gZzi
< dzZq_kI\_ |_ogbg_kdh]h h[hjm~ "h\¥gbyghkihevethg gby fh | [ulv ihe_agh “eynkemqgZzZ _\




{

xsbo klZ[bevghklb bah[jZz _gby ghbhzZhWkEfh  _gby \ ~Zgghf kem@&Zhelp2f fh]lml [ulv
gZdehgZz bkihevah\zgu “~ey hij_~_e_gby izZjzf_ljm\ dhjj_
Wdki_jbf_gl < xsbo "\mf_jguo nbevljh\
Wdki_jbf_gl j_Zebah\zg k ihfhsvx ki_g~z “pdBiniRi-9! ¢
s_]h kbkl_fm \b”A_hgZ[ex”_gby aZ jzZkibZ\hf Barihgf gb_ m]eZ gZ[ex”_gby fIn glgknbs _k
jh\Zgb_f djbklZeeh\ L_klh\zZyZlZflebgZ gZylv gZ \hkijbylb_ h[t_dIh\ Z nbdkbjh\WggZy |
jZkklhygbb ff hl iehkdhklb h[t_dIb\Z < dZlg\dd\ijb jZaebgguo m]eZo ihalhey_| mp_gblv
dZf_ju \u[jZgZ fh" 96 & 86% dhlhjZy bkitkkdjh\dm b __ \ebygb_ gZ q_Ildhklv bahfjZ _gb
ah\ZezZkv ih® mlezZfb f f b f d ihh_jadhKipb | khjbahglZevguo ihehk k q_j_"mxsbfbk
\hc 1Z[ebpu GZ dzZf_j_ mklZgh\e_g h[wadlbdb ch<[]2ufb d\zZ”jzIZfb iha\hey_| dlgébbhpklI\_
gZ dhlhjhf baf_gyehkv agZq_gb_)~bzZn}Byfwblv jZaj_r_gb_
i_j\h]h baf_j_gby ~ey \lhjh]h Ney lj_Iw Wdki jey_gl_ ijh\_~_gghf ijb ihfhsb Ihc ~_ dZ
q_I\_jlth] Ney iylhlh baf_j_gby glh b \ wdki_jbf_gllueb az”~_cklI\h\Zgu ~\_ k_jb!
< oh”_ wdki_jbf_glZ ihemqg_gu k_jbb blHhlj\ughbxah[jZ _gbicj\hc k_jbb bkke_"h\Zehk
i_j\Zy ih® m]ehf f jbWhjZy¥ih® m]ehf fdzd baf_gy_|Ilky jZaj_r_gb_ ijb jZaebgguo m]ez
lj_lvytih®” m]lehf f DZ ~Zy ba k_jbc ha\Zru\@gby ¥ nhdmkbjhpdgljgZevghc h[eZklb hbkke_*
ebggu_ agZq_gby ~“bZnjzZ]f_gghlh gbkeZz \Zgb_ < <lIhjzZy k_jby ~_fhgkljbjh\ZezZ baf_g_g
>ey ihemqg_gguo bah[jZ _gjhd [uegu baf bah[jZ  _gbb ijb nbdkbjh\Zgghf nhdmk_ b \Zjvb]j
j_gby jZaj_r_gby agZq_gby dhlhjuo [uebmiek] gf[exd gby bkke_~h\Z@h _ jkkihdZazZg
jibk ijbf_j knhjfbjh\Zgghblah[jZ  _gbib gZdehg_
KhlezZzkgh ihemqg_gguf j_amevlzIzf ijb\kBhklgduf h ij_"ghdhh mleZz f < dzqg_kI\_ ahg
\b~_ ]iZnbdh\ gZ jbk jZaj_r_gb_ bah[jZbagby kMg [ueb \u[jZgu ]hjbahglZevfukgkljhdb
kI\_ggh azZ\bkbl hl m]JeZ gZdehgZ \b"_hdZfahyg ly agZgyZ gllky k \_jog_c qZklb bah[jZ _gby 2
AbzZnjzZ]f_gghlh gbkeZz ibk
ljb "bzZnjZ]f) lem[bgZ j_adhklb [m”_| figZeba jZaj_r_gby \' | _e_\babhgguo ebgbyo i
r ¢ Z h[t_dlu \g_ nhdmkZ [m”"ml \ bah[jZgqlybygZdkebg \b~_hdZf_ju kbkl_fu gZ[exZ_gby \c
jZafulufb jZaj_r_gb_ \ ~bZiZzahg_L<E gbl_vgh mom~rZ_I| dZq_klI\h bah[jZ  _gby ijbq_
Km _gb_ ~bZnj2)]fu h[_ki_gb\Z_1| [hevrmxebq_gb_f mleZ gZzdehgZ wlh mom”r_gb_ klZgh
IZevghklv bah[jZ  _gby L<E gh ijb\h~*bl\udZ"_gguf dzZd \ [eb’'g_c 1Zd b \ ~Zevg_c ah
kgb _gbZqg_kI\Z bah[jZ _gbc h[t_dIh\ gZdehgZo hilbg_kdhc kbkl_fu hl ~h b]jZ"mKkl
<ugbke_ggu_ agZq_gby ihahgghlh jgajim gliyhklah_gghbaf_g_gbnhdmkghjJhkkiygby

JbkmghdL_klh\h_ bah[jZ° ' _gb_ ©RZofZlgh_ ihe_2?
ijb jZaebgqguo agZq_gbyo “bzZnjz]f_pgmdhzgBlggdo \ ihe_ bah[jZ _gby

z [ \

Jbkmgh#i=jZnbdb mkj_~g_gguo agZq_gbc jZkij_"_e_ihbyhgddjbahdpZ  gbc
k jZkiheh™ _gb ff juzih® mlehf Z [ f % f
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<u[hj f_Ilh"Z memqgr_gby O©OM\_ebq_gb_ ~h ij_"
ghlh jZaj_r_gb¥R mjh\gy jZaj_r_gby dhlhjh_ fhleZz
knhjfbjh\Zlv hilbg_kdZy kbkl_fzZ O@gbdeh\ gz
ibdk_ev ©OM\_ebq_gb_ ~h fZzdkbfZevghlh jZaj_r_
bah[jZ _gb#t®h fZdkbfZevgdd_a@by jZaj_r_gby \
h~rghc ba ahg hij_~_e_ggh]h gZ ij_~u"ms_f wlZi_

z [

JbkmghdBah[jZz _gb_ ijb hildehg_gbb gZ m]he f
Z+bkke_~h\Zgb_ «bKke_~h\Zgb_ «

\ [eb gxx ahgm qlh ijb\h~bl d jZafulhklb b kgb _gbx
g_ldhklb M"_ ijb gZdehg_ \ liZ"mkh\ gZ[ex"Z_lky
m\_ebgb_ jzZafulhklb Z ijb liZ"mkZo jZaj_r_gb_
iZ"Z | \' Ijb jZaZ hl [eb’g_c d "Zevg_c ahg_ K m\_ebq
gb_f m]eZ gZzdehgzZ ~h b liZ"mkh\ _momA"r_gb_ jZaj
r_gby ijh~he Z_Ilky hkh[_ggh \ "Zevg_c ahg_ GZdehgu
\ b lizZAmkh\ ~_fhgkljbjmx!| ijhlb\hizkeh gh_ |
ij_"_e_gb_ jzZaj_r_gby h~*gzZdh h[s__ dZq_kl\h bahlj
"_gby ijh~*he Z_1 kgb Zlvky Hkh[_ggh azZf_Igh wlh ijb

liZz*mkZo dh]*Z nhdmk iheghklvx kf_sZ_Iky \ [eb
gxx ahgm \uaulZy kbevgmx jZafulhklv_b j_adh_ iz”"
gb_ jzaj_r_gby WIb j_ameviZlu ih~rq_pdb\zZxl g_h[tPkmghdt ehdo_fz ze]hjbliz
Abfhkiv hilbfbazZpbb m]eZ gZdehgZ “eyy ~hklb'_gby '8@f99hc hliz[hidb bah[jz"_gby
r_1h dzq_kI\Z bah[jZz  _gbc <uihegy_lky ijh\_jdZ mjh\gy jZaj_t_gby \ dZz
"hc ahg_ b _]1h khhI\_lkl\by \u[jZgghfmm f_Ih~m
qZb m~h\e_I\hj_glhyni ahgz ihklmiz_| gZ kmffzlh

GZ hkgh\_ ij_"klZ\e_gguo \ wdki_jbf gbhzlb k"Z_1 1Zf hklZevguo ahg bah[jZ  _gby ?keb j
j_amevhX[ueZ jZajZ[hlZgZ f_lh~"bdZ ihahgg®d B[] m~*hle_I\hjy | f_Ih~ m |h ahgZ hlijZ\ey_lk
[hldb bah[jZ  _gbc Hgz \dexqKRulbijhglikn pbnjh\hc nbevlj ~ey h[jZ[hldb
dZpbb h[eZkl_c k gbadbf dZq_kI\hf b bo ihkedR@ksldla \u[jZgguf pbnjh\uf nbevljhf ahg g_
memqr_gb@&Z ~Zgghf wiZi_ ijhp_kk b~ _glbmBlYpbhjb\rbo f_Ih m
b jZza[b_gby bah[jZ  _gby gZ h[ezklb k gbadbf K§mdfbih\dg \k_o ahg \ _*bgh_ bah[jZ _gb_
gb_f hkgh\u\Z Iky gZ ijbgpbiZzo hibkZgguo ¥ jr'@ghfeba \ZjbZglh\ bkihevah\Zgby Ze]hjblfz
eHkgh\u \hagbdgh\ gby f_Ih~phid hpjaigldl iehobf dZg_kI\hf h[jZ[ZIu\Zxlky nbewljhf Z k
bah[jZ" _gbcgZ ~Zevg_crbo klZ~rbyo jzagz[hhdabf idZg_kI\hf kjZam i_j_~Zxlky gZ kmffZlhj
gbjm _Iky Z\lhfzlbaZpby wlh]hFhhph kkZz khdjZsZ_1 \j_fy h[jZ[hldb bah[jZ  _gby

eblv Ijb ihroh~Zz d ihahgghc h[jZ[hld_ bah[ig4,8bG ¢ tizevgzy ijh\_jdbEE] ]

M\_ebg_gb_ q_ldhklb ~h _~bghlh mih\gy jid@deTh[jz[hidb bah[jZ _gbc
gby ih \k_fm ihex bah[jZ _gby

Ih\ur_gb g_ldhklb hi*_evguo njZ]f_glh\ ~HhatkggZy h[jZ[hldZ bah[jZihgb@agucg b
ehdZevguo fZdkbfmfh\ jzZzaj_r_gby fZdxbfXéwyfu®wlay h[eZklb dhfivxl_jghlh aj_gby b h[jZ[h
q_gbc L<E dhlhju_ fh gh ~hklb]gmlv ijb Kifhesheh\ ihalheyxsbc memqrblv dZq_kl\h bah[jZ
[iZgghlh pbnjh\h]lh nbevljZ ijb wlhf h[bkiudhedyv dexq_\u_ oZjzZdl_jbklbdb h[t_dIh\
\bamZevgmx ijb_fe fhklv wibo mqgzZkldh\ JZkkfhljbf dzd ih~gyldliZevgh]lh we_f_glz

<u[hjhggh_ memqr_gb_ dhldfptkklbg bh[oZi_jlmju h[jZ[hldb \eby_I| gZ dZq_kI\h ihemqgZ_
Abfh dh]*Z lj_[m_lky memgqrblv lhevdh HipMj& ggay k ihfhsvx jZaebqguo nbevljh\ Ibi
njz]f_glu bah[jZ' _gby gZijbf_j h[t_dlu bgPgZkgZkbZg?® 1Zdbo dZd ©mk_q_ggZy ibjzfbrz?

e]hjblf ihahgghc h[jZ[hldb bah[jZ  _gbc

GZ jbk ihdZaZgzZ kehdZ Zelhjblfz ihahgyhbécgZy ibjzfbrz2 E>1 ijbf_gy_fuo d I_klh\h
h[jz[hldb bah[jZ _gbc bah[jZ" _gbx > @

lj_"klZ\e_ggZybkz [eh&ko fZ beexkljbjm |>ey j_ZebaZpbmf_jghlh pbnjh\h]lh nbevljz
jZ[hlm ke_~mkx<Zdlhjblfz eZieZkbzg EMeImgldbkl_fgmx nmgeapby}

?keb gZ \oh” ihkImizZ_I \b~_hihlhdmhg”"ey kemqZy _]h j_ZebaZpbb \ Zi_jlmj_ o we_f_q
_lky \ ' hi*_evgu_ dZ~ju bah[jZ _gby ] ] ] ]

Bah[jZ _gb_ jZa[b\Z_lky gZ ahgu gh]efkéh]ijb ] ] ] ]
pbizf hibkzZgguf \ur_ eb[h dhebqg_kl\h ahg h[jZ[hldb
\u[bjZ_Iky ihevah\zZl_e_f $ ] _]_] $]1 1

Hij_~ e _gby jZaj_r_gbyhcdahg_ ] ]




{

ljb j_ZebaZpbb “"\mf_jghlh pbnjh\hlh nbagldg_Bbyfb \gmlj_gg_c fZljbpu fZkdb nbevljz
\ Zi_jlmj_ o we_f_glh\ _z p_gljZe®gZZy qlklkhd ihemqZ_fh]h bah[jZ _gby
gy_IRygZ ibjzfbr"Zevgmx Zi_jlmjm o wke_f_gNbé&vki EMI ~_fhgkljbjm_I| f_gvrb_ dhe_[Zgb)
hiI\_lkI\mxsbfb agzZqg_gbyfb dhwnnbpb_glhd_gtlkelhjdsth mdZzaulZz_1| gZ klZ[bevghklwn jZ[hlu
j_Zebam_lky j_dnkjkiAjgH_evgh Ijb wlhf kbkdh_ZelhjblfEZib bkihevah\Zgbb nbevhZZE Ky
gZy nmgdpby ~Zggh]lh nbevljZz [m”~_I| bf_Ilv MMklbqgv fZdkbfZevgh]lh dhebqg_klI\Z L<Bb qlh ft

| ] ] | AN _l_evklI\h\Zlv h [hevr_c wnn_dlb\ghktb EMI
11 ] ] ] ] N_j'Zgbb klZ[bevgh]h dZqg_kI\Z bah[jZ  _gby
J _amevlZlu babcjilgrq_jdb\Zxl \Z ghkilv \u[
$ 11 ] ] ] ] $1 ] iZ khhI\_lklI\mxs_]h f_Ih”Z h[jZ[hldb \ aZ\bkbfh
] ] ] ] p_eb fzdkbfbazZpby jZaj_r_gby beb \upZ\gb\Zc

Baf_j gby ijh\h"bebkjv ™\ @igguo ahgiZo jhf_gby ih ihex bah[jZ _gby
agZg_gguo gZ bah[jz _gbB jlhke_ h[jZ[hldNZzdexqg_gb _
dZ ~hc ahgu hi*_evgh [jbflueb hij_"~_e_igu h Khjezkgh j_amevIZIZf ijh\_~ _gguo wdki_jbf
IbfZevgu_ dhwnnbpb_glu nbevljZpbb “ey “Jm® § . Ih8RAY g f Ih~ Z~Zilb\gjbod Agjthkhch i
ihahgghc h[jZ[hldb \gmljb dZ~jz ijb\_"_gdahgghZlenbevljZpbb bah[jz  _gbc k bkihavah\zZg
Dhwnnbpb_gl ©: 2fdZjp wdki_jbf_glZevgh]helbklgguo dhwnnbpb_glh\ ey dZ ~hc ahgu Hg i
"h\Zgby dhwnnbpb_gl ©: 2 [ue jZ¥ gshfamexh[blvky [he__ jZ\ghf_jgh]h ih\ur_gby jZaj_r_c
rz]Z ijb kf_s_gbb dhwnnbpb_glh\ \gmlj_ggm& f@VibpwW jzagbpm \ dZg_kI\_ f_"~m jZagufb m
fZkdb nbevljz bah[jZ _gby \ jzZzaz Lzd _ [&gZajzdh” ~ey
H~bg ba f_lh~h\ bkihevah\Zgby \gm[jbdgfjjhbAhge Bby hilbfZevguo dhwnnbpb_glh\ nbevlj
jZ[hldb hjb_glbjh\Zg gz ~hklb _gb_ fZdl\Bs&pehkhb hl h[jZ[Zlu\Z_fhc ahgu qlh kihkh]
jZaj_r_gby hghl fh™_I ij_~hklZ\blv kbklInMZ pZ\ “"¢bq _gbx mjh\gy jZaj_r_gbj)zhZ
lhexgZ \ujz\gb\Zgb_ jZaj_r_gby bah[jZd gz Afv[f&Izggh_ ijh]ljzffgh_ h[_ki_qg_gb_ iha\l
kbfZevgh]lh agZq_gby jZaj_r_gby baf_j_gpghlh bW ofy®1hdjzigu_ baf_j_gby jZaglh_gby
ba h[eZkl_c bah[jZ _gby\ jbk kihkh[kI\m_1 kha”Zgbx [Zau “Zgguo "“ey ~Ze
KhlezZkgh ihemq_gguf j_amevIZIZf \ ah@ike ~h\DPgbc \ h[eZklb \b”A"_hgZ[ex”_gby b h]J
jZaj_r_gb_ agZqgbl_eefhbmhkv ijb bkiZevamh[jz' _gbthemqg_ggu_ j_amemlZdujdb\zZxl
gbb nbevljz E>I Hkh[_ggh wih azZf_Igh \\gah@hklv Mg _1Z mkeh\bc kt_fdb ~ey hilbfbazpt
jZzaj_r_gb_ "~hklb]eh L<E qlh Jh\hjbl ph joukbdhiebkl f \bA"_hgZ[ex"_gby
wnn_dlb\ghklb nbevljz H~”gZdh \ ahgZo b jZaj_r
gb_ g_kdhevdh kgbabehkv ih kjZ\g_gbx keﬂ%%lghkdph

fh™_I mdZau\Zlv gZ ij Jh_ean_dlb\ghklb JZ[hZ \uihegyeZkv \ jZfdZo ljh]jZffu jZa\blb
M\_ebqg_gb_ jZaj_r_gby klyaZgh k \hajZkhkaby fg2 Jh~u 1jh]jzffu kljZl_]bg_kdh]h
wnnbpb_glz ©: 2 qlh ihrN\_j"*Z_1 VaZbfhk\yay~_fBd kdh]lh ebajehjdl I a
z [ \

JbkmghdtL _klh\h_ bah[jZ' _gb_ bkohAgh_ Z ihke_ ihahgghc h[jZ[hldb ~h ij_~_evghlh jZaj_
ihke ihahgghc h[jz[hldb k \ujZ\gb\Zgb _f jZaj_r_gby \

LZ[ebpz+J_amevlZlu baf_j_gby jZaj_r_gby

AhgZ h[jZz
L<

M\ ebqg _gb_ ~h ij ~ evgh]h jZaj r gby ijb

L<
Dhwnnbpk: ¢

<ujz\gb\Zgb_ jZaj_r_gby ijb ihfhsli

L<
Dhwnnbpk: ¢
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XIhAZiZghlh Jhkm~ZjkI\_gghlh mgb\_jkbl |2 K_jby Mi

e_gb_ \ugbkebl_evgZy |_ogbdZ bgnhjfzZlbdZ F_"bpl
/L. HWG IDVW LPDJH GHKD]LQJ DOJRULWRPhiRIiKIIKZDE WX < K

QHO EDVHG RQ PMEMRV.KUH LPDJH IXVLRQ ,23 &RPRHUHOEH $ 9VSHHE& UHNXSDUIMHEOH LPDJH

6HULHV ODWHULDOV 6FLHQFH DQG (QJLQHHWRFHVYYBQAIXEINAWKPY) &RPSXWHU 2SWAFV

L < K &2

Ebl_jzImjz

B[jz]bfh\Z G : B[jz]bfh\ A A JzajzZ[hldZ Ze]hjpRRHQVNL\ $ 9 . XU\DFKL\ 0, .UDVQRSHURY
pbnjh\hc h[jz[hldb kb]lgZeh\ \ az~Zq_ hilbq_tdhc<eZa $HRHYD L F  %R\DUWIHEG (U HRHSDIWNHE O H
Zdmeypbb FZIgEptghiagZgby ¢ K LPDJH SURFHVVLQJ ILOWHUV ZLWK YDULDEOH VF

7LVOHQNR $$ ORYFKDQ $. .DSXVWLORPIXWHMLRYLQJ WKH '2,

'LVWDQFH OHDVXUHPHQW S$F¥XQVIDFAHRIH¥RWIL&®E OHD
XULQJ 6\WWHPV 8VLQJ 3RO\QRPLDO $SSUR[LPDWPA®a_\ > owHslipnwddowo Zelhjblfh\ k_]f_glZg
6LEHULDI{WBHRIFH RQ &RQWURO DQG &RPPXbaEhivL oy Balyklby Lmevkdh]lh JThkm~rZjkb\_gghlh m¢
C((( K | 1Z L_ogbg_kdb_ gZmdb < K
=D\WVHYD ( 9 $VVHVVPHQW RI TXDBLW\ FKEUDEWHU LWL EQIRAPbYHAh[IZ _dbc BGrbjhd
YLVLRQ VA\WVWHPV IRU WKH RUJDQL]DWLRQ RfbmrbkeXQfEdwarRapfLbd_ N wirdZeRZgby hleZkl_c
HW\ ,((( &RPPXQLFDWLRQ 6WUDWHRIMYV :EHNBJILWDO 6RFLHW
VKRS &RP6'6 ,((( K *H 6 HW DO ([SUW\NRPDYH WHHQWUDWLRQ ZLWK
1JXJL / & $EHOZDKBPBKKDGER 5HFHQW DEHMQFHIWRFHHGLQIV Rl WKH ,((( &9) ,QWHUQDWLI
LQ LPDJH SURFHVVLQJ WHFKQLTXHV IRW DX\RREBEWHE UYBR@HVW DQG GL
HDVH UHFRO QIMWILRIE ,QI BURPWYMIDIULFXOWXUH:e_dk_cgmd :Rmdbg X > 1jbf_g_gb_ k\zjlhqguo

L ¢ K g_cjhgguo k_Il_c \ az~Zq_ mkljZg_gby I_g_c k nhlh]j
Dhjgur_\ G | K_j_[jydh\ > : Bkke_~h\zgbFhA_ewpig\ZdZgZeBBagguo L « K
k_e _dpbb bah[jZ _gby fZehjzZaf_jgh]lh h[t_d*zZ gz g_mPQ®jrF &DL - =KXDQJ % )DVW YLVLRQ WUDQ

ghf nhg_ <_klgbd Gh\lhjh~rkdhlh Thkm~Zjkih_ ngrMVIVVH@lWLﬁ(Q L SIGHOUPRHR/UR QIWIRFHV S L\QW HP V
I_1Z bf YjhkeZ\Z Fm~jh]lh < K
+RX HWOKH VVRDWKBUW UHYLHZ RQ DQSOLFDVVLZWQCOZRJli- Fh~_eb b Zelhjblfu j_ZebaZpbb kbkl_

WUXVLYH VHQVLQJ LPDJH SURFHVVLQJ @HEKR®@hf%XHY hiDdadaZpbRrLiFK ioMm®ugghe i_j_"Zgb \b"_h~
LQJ PHWKRGY LQ SDYHPHQW PRQLWRULQJ>H&G< 96P0VWPVIZ{MILQHHYEQKZ]IZc Zd F k
L p K FbljhnZzgh\ K K dikldb_ baf_jbl_evgu_ ijb[hju

6XUHQGUDQDWK $ 5DPDQD 3 9 5HF\FORAPIBREKVEZDOV H[HFXWLRQ
WKURXILILWDO LPDJH SURFHRGDBUR PHDMGLQLOBhnbk :? Nhihdbghl_ogbdZ Wgpbdehi_~by
L K =hj*bcgmd H N |_eev < 7, Dbay’hke_fhqgu_
<bgbgmd H G >jZ\bpz < B Jzajz[hldz z8ThjdIfthu phKiiZ\hqgbd dbghhi_jZIhjZ GG @ K"_pdZy F
jZ[hldb bah[jZ' _gbc [hevrbo h[t_fh\ IRBgkmjzy dmkkliih

fZpby L K =HKL = hf_ljbkdZy hilbdZz L _jfbgu hij
OXVLKLQ , ' .DOXVWIGHR 6\WWHP :LWK" $&WRpHWME\_ggu_ h[hagZa_gby
7JUDFNLQJ RI WKH 2EMHFW RI ,QWHUHVW (B NeRPHU PR B2 B %D W L o
&RQIHUHQFH RQ (QJLQHHULQJ &RPSXWHU DQG ~)&@REpFwWA R PHUMAHpliZlhlidz bah[jz" _gbc \
6,%,5&21 ,((( K bgnhjfZpbhgguo kbklG\hhkb[bjkd \Ba&3=LM
=KX = HW DO $ QRYHO IDVW VLQUWKPLPDJHK GHKD]LQJ DOJRU

EDVHG RQ DUWLILFLDO PXOWLH[SRVXUH LPDJH NVPRGE H{pPrudmikprWhheNwbd ~eyol_
RQ ,QVWUXPHQWDWLRQ DQG OHDVXUHPHQwW 9bdmfih\_ bg" F
$ODWZL $ 0 HW DO %HVW FDQGLBDWH UKEWN 43'\DDOFRUEWRPY igw-1Z hilkq_kdbo kb
JUDWHG ZLWK PLQLPXP SURFHVVLQJ WLPH DQG ORZ EORFNLQJ SUREDELOLW\
IRU PRGHUQ SDUDOOHO FRPSXWLQJ V\VRWHPV Q'%\IQMV‘?V‘YBIF-IFWU]W@U gRI\_gghc j_]bkljZpbb ij
SXW 6FL L K 1izftu "ey W<F « 0,5 Fgh _kI\ ggh baf_j
-LDQJ - HW DOHHGIBLIKWZHLIKW RKLIPGHEHEMIRY DO < DZf_gkdbc AZy\dZ
ULWKP EDVHG YRQRA2 /FKDIQQHOV 5*% 6$5HLPDA ifikimie_gby  bxdy AZj_Jbkljbjh\Zgh \ J__klj_

PRWH 6HQVLQJ L < K ijh]jzff ~ey W<F ]
6FKUDLYRJHO ' HWSHMB HKAXRUHVFHQFH LPB@Pdhibag @ K RbimgbBeZz D b ijh]jzf
HODEOHG FHOO VRUWILQJ 6FLHQKH gu_ kj_~kI\Z baf_j_gby qa&kdhjgkiguo o0Zjzdl_jbklibd
=m\Z >: K_\ jDH LmjmaehkBur §_h bah[jZz _gbhdm?~u F_""mgZjh~rghcj_djpgob ih difiv
ghjh~rguc [Zgd [ukljh”_ckl\mxsbo j_dmjkb\guo hB80FHIZRbd_ b af=gdxbdhg < K
dhg_qghc bfimewkgAdl jbkibdhc ~ey kemotiuo ziizf\P"_l_evkit\h h JThkm~Zjki\_gghc j_]bkljZpbb ij
Ih\ Ba\_klby XNM L_ogbg_kdb_ gZmdb liZffu "ey W<F « 6), lhkljhggZy nbevljZpby
DhgZguobg : X DhgZguobgz L G Izpbs BabliZ ggpc :\lhj : < DZf_gkdbc AZy\dZ «

A"u memqr_gby \u~_e_gghc h[eZklb bah[jz" hgbf%f@ [UKH“'e ghyxey ] AZj_lbkljbjh\Zgh \ J__Kklj_
A ckl\mxs_c h[jz[hld_ kbf\hevghc bgnhjfzpbbliafikgy W<F ]
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; _j_adbg :dl g ~hp_gl KzZgdl[mjlkdh]h ]lhkm~ZjkI\_ggh]lh ngé\djkfimgbdZpbc
bf ijhn :F ;hggim_\bgZ KI[=NMDL® EHUHINLQ DD#VXW UX

Q_gkdbc bg _g_j KI[=MPDHO QWKHL DD#VXW UX

Dbjbg_d > Kg ijhn_kkhj j_dlhj KHEMQ LHULFKHN#VXW UX
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%HUH]NLQ $$ &KHQVNL\ $$ .LULFKHN 59

8QPDQQHG DHULOGMWMKRE FRQWURO UHTXLUHVY WKH WUDQVPLVVLRQ RI IOLJKW YHGHR D
H[WHUQDO SLORW V VWDWLRQ :KHQ FRQWUROOLQJ WKH 83$®| WKEHR DQUB ERQWWRDZRF
ZHOO DNUBIBWH LQ WKH IUDPH UHFRYHU\ TXDOLW\ Rl WKH YLGHR VWWWRBP HQWHE®D/OL K QO
HUDWRU EDVHG RQ )39 YLGHR VWUHDP IUDPHV JHQHUDWHG DH\SMEKE BG SOK A DUNYBR/G FO X
XQPQQHG DLUFUDIW FRQWURO DQG WKH SDUDPHWHUV RI WKH LQOKDRMILGHUNVURQNK R QWU
DQG FRPSDULQJ GLIIHUHQW V\VWHPV XVHG IRU FRQWURO LW D¥SQ@H FBWLRDQORRY PDBHRIX\Y
H[FKDQJH FKDQQHO ,Q WKH UHVHDUFK D PHWKRGRHRVR QRERIQYDLURD WHQ ¥ VF K HL TXDUDH WH
RJ\ FDQ EH XVHG WR HYDOXDWH DSIUFRBSPREGWILR H YV HQMH P VRWU X QUPIDWQ IQAHIG LRIQG E U Bl UM
IRUPDWLRQ H[FKDQJH FKDQQHOV

7KH SUHVHQW DUWLFOH LV WKH ILUVW SDUW RI WKH UHV BPRGFW K H) EDR/ILXF YSHRU BIRGH] ENAW L Q

.H\ ZRU®WWKRGLFV )39 FRQWURO ILUVW GGHW DRIQ LYOLG 2/ RRADHWPU @ POQRIHE D H
VWUHDP YLGHR VWUHDP ODWHQF\ YLGHR VWUHDP TXDOLW\ FRQWURO FRPPD!

Dexq_\u_ keh\Z_Ih~"bdzZ Y8gZ\e_
gb_  mijz\e_gb_ hl i_j\hlh ebpz [/kibléhIgZiz\e_gbb [_kibehlgufb e_IZI_evgullzfb
Z\bZpbhggZy kbkl_fBeh[gkh_ \ha”m gh\_ha"mrgufb km~Zfb hl i_j\h]lh ebpZ g_h[oh”"bfZ
km~Agh \b~_hihlhd az”_j'dZ dhf_Zg’\Llhem‘?Z?eh[k'Zgh\db b dhfzZg” mijzZ\e_gby f_""n

gby \ha“mrguf km~ghf b klZgpb_c \g_rg_]lh ibehlZz
;1E: \hagbdzZxl az”_j°db b ihl_jb i_j_~Zgb \b~
<\_"_gb_ mijZ\e_gbylza _ kgb _gb_ dZqg_kI\Z \hkklZgh\e_
_ \b~A_hihlhdz Djhf_ Ih]h dhfZgru mijZ\e_gby
Khlezkgh =HKL J [_kibehlg¥y, bf ibehlhf hi_jzInjhf g2z hkgh\_ dZmhin}3o
Z\bZpbhggzZy kbkl_fz ;:K ij_"klZ\gy ﬁ Enh]fbjh\Zgguo gZ ijbdez~rghf mjh\g_ >Zggu_ oZ

dhfie_dk \dexqZxsbc h"bg beb g tkdheydhabh K¥\bkyl hi kbkl_fu ijbf_geyfmdjz\e gbyb[ ki
ehlguo \ha“mrguo km~h\ ;<K  h[hmethydogNParmrgufb kmAZfb b iZjzf_Ijh\ dZgZed Whgnhjfzg
kbk fzfb gZ\b]Zpbb b k\yab Z 1Zd'| gHa_Kpugz Khhi\_IkI\_ggh ijb hp_gd_ mijz\e .
| _ogbg_kdb_ kj_"kI\Z iijb2iZgb ~Zgguebpz Z 1Zd _ kjzZ\g_gby jZaebqguo kbkl_f ij
> @ >ey \uiheg_gby ihezlguo az4tzZqijZdélbpy_ \hagbdZ_| aZz*ZgqZ hp_gdb ~ZgguigbizfjZzf_ljh\
keh gh eb[h ijh[e_fZlbgqgh Z\IhfZIblaWj®dzahf mih\g_ dZgZez bgnhjfzpbhgghlh h[f_g
ijbf_gy_Iky mijZ\e_gb_ :<K hl i_j\1]|l?kléeo-ﬁ\f\ngb ij_~klzZz\e_gZ f_lh~"bdZ I_klbjh\Zghy [mkem]b

)39mijZ\e_gk )LUVW 3HUVR®@ 9LEIdIb1f>|iti3l’)th| if—hi\\hllh__ﬁfbpz |\ SZQAZEZ‘; bg”dhbifspf_hziigh]
hlizahf ijb )BdjZ\e_gbb ©gZa_fgh_| 170 fmije‘(\g;bylj[ Eigbyezlgyufbey\har/)\;ngrgufb k:n’\gf_b(
q_kdb_ kj_"kNZ ijbpfZZqb "Zggup’“ —<b Z I]b nmgdpbhgbjh\Zgbb gq_j_a dZgZeu bgnhji
klz\eyxl kh[hc klZgpbx \g_rg_]h ibehl % gh]h dzq_kN\zZ

ngdpbb K<l dh/\bjh\ng_ b h||]£\dz flc} g”_,\k|z\ey I kh[hc i_j\mx qzklv bkke_
mijZ\e_gby gZ ;<K ihemq_gb_ b " ldR"Bif\2@xre gu kms_kl\mxsb_ f_lhAbdb b h[sk
dZ~jh\ \b~_hihlhdZ KINKZ _gb_ dZ"\hgh\hc f_IhMNbd
\b~r_hihlhdZ \g_rg_fm ibehlm <I ihesmq_gb_ b
h[jz[hldz |_e_f_ljbgq_kdbo ~Zgguo K ;< hlhJj
_gb_ h[jz[hlZgguo I_e_f_ljbg_kdbo “Zgguo ®EZ"ju \b~_hihlhdZ \bamZevgh nbdkbjmxl! |I_di
Nmgdpbb ;<K ihemqg_gb_ b ~_dh”*bjh\Zzgbgmahhiglzgh\dm L_e_f_Ijbg_kdb_ AZggu_
mijZ\e_gby k K<I| \uiheg_gb_ dhfzg” mejpdlekpgbwyc *"Zggu_ h |I_dms_f khklhygbb ;<K b
dhAjh\Zgb_ b hlijz\dzZ dz”jh\ \b~_hihlhdzZ "Nhidelghicevgu_ ~Zggu_ h kdhjhklb ;<K dhhj
h[klZgh\db gz K<I hlijz\dzZ I_e_f_Iljbg_kdwkmMZgguokh\hf mlJe_ b | i DhfZg”u mijZ\e_gk
gZ K<l gyxlky ey g_ihkj_~kI\_gghlh mijZz\e_gby ;<K
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/\/ Pbnjh\Zy H[jZ[hldZ Kb]gZeh\ <

)39mijZ\e_gb_ [_a dZ~jh\ \b~_hihlhdZ dga¥WrafiidZ \b”_hihlhdZ ijbdezZ”~ghKkhhmh\h\gy
gh baZ hlkmlklI\by bgnhjfZpbb h ihezlghc WI\kMWZghaZjm[_"ghfm |_jfbgm ©* * ODWRQF\2 J
d_ )3®mig\e_gb_ [_a dhfZg” mijZ\e_gby 1Z@DVY OBRWHQF\dZ ©Ohl kl_dezZ d kl_dem?2 | _
\hafh gh 12Zd dzZd ;<K klZgh\blky g_mljZ\edyaffuf gby hhhlh[jZ _gby gZ wdjZg_ &k |I_ogheh
kmlki\b_ beb g_dhjj_dlghklv |I_e_f_Iljgg_kygdc ibidiely_gghc b \bjimZevghc j_Zevghklb kms_
fZpbb mf_gvrZ_1 bgnhjfbjh\Zgghklv <I h iogeZzdghleqguc |_jfbg ©0 3 ODWRMEBKIRWRRYH
h[klZgh\d_ gh \hafh 'ghklyzZ\29gby ;<K ij®ODWHQ@RZ"_j°dZ ©"*\b _gby d nhlhgma& h[hagZc
wlhf khojzZgy_Ilkyhe&sZbdjblbggh \ebyxl gZs}B9az”_j'dm hl kh\_jr_gby "\b"_gbc ~h hlh[jZ _
mijZ\e_gb_ khhI\_IkI\_ggh dzZ”ju \b hitbldfddy lmbd gz whijdgdh\ ~hiheg_gghc beb \bjimZe
fZg~u mijzZ\e_gby ghc j_Zevghklb AZ~_j°dZ dzZ~jh\ \b~_HihlhdZ \d

)39 mijz\e_gb_ hp_gb\Z_Ilky ih kh\ZdmighRIbk dy \j_fy dh”bjh\Zgby \j_fy bgdZikmey
jZdl_jbklibd hij_~_eyxsbo khhI\_lkl\b_ mtjZzdguablyiZzd_Ilu ijhlhdheZ ijbdezZ”~gh]h mjh\gy gz
"hklb _gbx p_e_c nmgdpbhgbjh\Zgby hkbKklj_fiy ~dHlIZikmeypbb b ~_dh”bjh\Zgby gZ K<I| Z
ju_ fh gh jZza™NveZ Ijb ]jmiiu j_ameviZlb\ghkyvi_j_~Zqgb ihzdmgk\yab
j_kmjkhzfdhklv b hi_jzZlb\ghklv > @ J_amheévjizloZ~jh\ \b”A_hihlhdkh ijhp_gl dZ”jh\
ghklv khhI\_IkI\b_ ijhp_kkzZ baf_g_gbc khikthhghihdZz dhlhju_ [ueb ihemqg_gu dzZf_jhc
kbkl_fu ihklZz\e_gghc p_eb J_kmjkhizf[dhklvih[jZzabebkv gZ fhgblhj_ K<l WIZ o0zZjzdl_jbk
ey_fu_ 7~ey nhjfbjh\Zgby i_j_"*Zqb b j_Zet8Zadpbd | gZkdhevdh njz]f_glZjgh \hkijbgbf

dhfzg” mijzZ\e_gby u_kmjkZIb\ghklkwhhI\l_ ihezlgmx h[klZgh\dm <I

kI\b_ i_j_"zZ\Z_fuo dhfzg”® mijzZ\e_gby I_dmBZqg_kI\h \hkklZgh\e_gph\ dB~_hihlhdZz
klZzgh\d_ H[h[s_ggZy fh”_ev kbkiijd\e)39>ZggZy oZjzZdIl_jbklbdZ ihdZau\Z_| gZkdhevdh
gby ij_"klZ\e_gZ gZ jbk jZagbpZ f_""m bkoh~gufb dz”jzZfb b \akklZgh\e_

fb dz~jzfb \b~_hihlhdZ hljZz Zxsbfb ilhezlgmx F
klZgh\dm HgZ ozZjzdl_jbam_Il kl_i_gv bkdzZ z
\hkijbgbfZ_fhc <I ihezlghc h[klZghWlbkyu”_e
his__ b kljmdIimjgh_ dZqg_kl\h \hkklZgh\e_gby «
\b~_hihlhdZz
AZ~_j°dzZ dhfzg”® mijzye\jglhy f_""ml h

ijZz\dhc dhfZzg”u mijzZ\e_gby b j_Zdpb_c gZ dhi
mijZ\e_gby gZ klhjhg_ ;<K >ZggZy ozjzdl_jb
jZkkfZljb\Z _Iky gZ ijbdez”~ghf mjh\g_| b \dexqZ
k_[y dh”bjh\Zgb_ bgdZikmeypbx i_j_~Zgm ih
k\yab ~_dZikmeypbx "_dh~bjh\Zgb_ b ijbf_g_g

Jbkmgh#dH[h[s_ggZy fh~_ev kbkl_fu fZg~u mijZ\e_gby gZ klhjhg_ ;<K
)39mijZ\e_gby ;<K Ilhl_jb dhfzg® mijzZ\exdgblyp_gl ihl_jh d
KhlezZkgh kljzl_]bb jZa\blby hljZzkekr k\yfZlgIhkkbZ\e_gby JZkkfZljb\Z_lky gZ ijbdezZ"
kdhc N_~_jZpbb gZ i_jbh™ ~h 1h~Z > @mjbteyg h[b kihdZaulZ_Ivkd_h[gh”bfhklb \jih\Ilh
g_gby ]Jeh[Zevgh]h ihdjulby b h[_ki_qgq_gbyunij@di¢Z\eyxsbo \ha”_ckl\byo
;<K V1 g )®9jZ\e_gby gZ \k_c |_jjbkhjbb Xnu~_ey_Iky 1Zd _ ijhba\h~guc izZjzf_lj \j_fy

kbckdhc N_”_jZpbb ~he'gu [ulv kha”ZgujZlkkbggihgbaZpbbmi)329e_gby o0zZjzdl_jbamxsbc

hj[blZevgiZa_fgu_ k_Ib klyab =HGKK \WlesxopZ aZz”_j dm f_"~m ihezlghc h[klZgh\dhc \ g_

sb_\ k_[y dZd gZa_fgu_ k_Ib klyab 1Zd b jkianfgbddlh\dj f_gb b \uiheg_gby dhfzZg” mijZz\e_g

]Jimiibjh\db h[t_~bg_ggu_ \ _“bguc dhlkfb@gzZkdbchkg hij_~_eyxsbcky dzd

f_gl k f_"hj[blZevguf \azbfh”_cki\b_f b h{zkizm 7

gb_f izd_Ighc fZjrimlbazZpbb |jZnbdZzZ glj_"klZ\e_ A .

gZy f_IhAbdZ ihalhey | hp_gblv ijb]hAlghkﬂ\/AJo%mﬁ—'e"’bzaA—J dizj_"Zgb \b~_hihlh3Z+ &

\Zgby Kbk )39mijZ\e gby ijb nmgdpbhgbjh\ZgbB2\ i_j_"Zqb dhfZg® mijZ\e_gby

“HGKK >ey hp_gdb m3jZ\e_gby g_h[oh”~bfh baf_j_gb_
Fh gh \u”_eblv g_kdhevdh o0zjzdl_jbklZ99HRemFbZd!l_jbklibd_ E_§__ \hafh qu jzZ

Y39mijZz\e _gby dhlhju_ azZ\bkyl hl bkbhevBhmdgHc kihkh[u bo baf_j_gby >ey h[hki_g_gby

kl_fu )39ijz\e_gby b dZgzZeZ bgnhjfZpbh&ghaimftmklib j_ameviZih\ \hagbdZ_I g_h[oh”bfhk

f gZ DBH jZzajz[hld_ dhfie_dkghc f_lh~bdb |_klbjh\Zgby m
AZ"~ _j°dZ dZ~jh\ \b~_hikbhggZy ozZjdbdl_jnijZ\e_gby hl i_j\h]h ebpZ \ dZgZeZotbgnhjfZpb

klbdzhdZau\Z_| gZkdhevdh ZdIimZevgjmx ifeRldonZ nb[ib*guo hj[byzZevighuo k_I_yg k\

klZgh\dm gZ[ex”Z_| <l < k\yab k |_fx glmifz\éybdZ ihalhey_I

s__ \ha”_ckl\b_ gZ ;<K hkgh\u\Z _lky\gz \hkikhegweZlv \hkijhba\h*bfu_ hpmigdbe)Jdby

e _gghf bah[jZ  _gbb ihe_Ighc h[klZgh\db I|h akzp_g\Zlv )y89Z\e_gb_ dZd k Ihqdlp aj_gby \

dZ~jh\ \b~_hihlhdZ jZkkgblu\Z _lky hl fhf_ gL NjlhdZ 1Zd b k Ihgdb aj_gby mijZ\e_gby

gb ihezlghgklZzgh\db ~h fhf_glz \j_f _db hlhf\uihegylv kjZ\g_gb_ mkemijZ\p39by g

*_gby gZ fhgblhj_ <1 ijbdez~ghc mjh\_gwhlhjhjgpigbkl_fhc ijb bkihem jZaebgguo DBH
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+\uihegylv kjZ\g_gb_ mkemJE\$39Ybya jZ | _jbkibdb [hjlh\hc ZiizjzhMph~rgZy fhsghklv
ebqgufb kbkl_fzfb \ g_dhlhjhf DBH i j ~"ZlgbdZz A~bzizahg jZ[hgbo qZklhl rbjbgz

P_evx bkke_~h\Zgby y\ey Ilky jzdjz[hkdBEjhdh i_j_"Zqb ~Zgguo Ibi fh meypbc ¥
ie_dkghc f_lh~A"bdb |_klbjh\Zgby mkem]b mi%A\&. 486.h!l Ibi i_j_~Z\Z_fhc bgnhjfZgbb Ibi
i_j\hlh ebpZ \ dZgZeZo bgnhjfZpbhgdh]lhlhglghgz Kbkl_fu dhwnnbpb_gl mkbe_gby Zg
[jbrguo Pp4lZevgdza_fguo k_|_c klyab fzkkz ZiizjZImju < jZ[hl_ ij_"klZV\e" bgz
ijh\_~_gby \ugbke_gbc Lj_[h\Zgby dk kbkl_f
kfZzljb\Zxlky gZ nbabqg_kdhf mjh\g_

Hp_gdZ mkem]hij3® gby ;<K jZkkZzljb\ < jZ[hl_ > @ ij_"~klZ\e_g f_lh~heh]bqg_kdbc |
eZkv \ jy*_ hl_qg_kI\_g@ub 2Zjm[_"guo > Dbgl_JljZevghc hp_gd_ wnn_dIb\ghklb ijbf_g_gb
@ jz[hl pbhgguo dhfie_dkh\ k ;<K Z bf_ggh f_Ilh~"bdZ

< jz[hl_ > @ ij_"klz\e_gzZ fghlhdjbl yhBedgtt\ghklb_gby aZ~Zq jZ~"bhk\yab tbh ~bklZ
hp_gdzZ wnn_dIb\ghklb mijzZ\e_gbyfb[_lkibelhggi]lh fhgblhjbglZz JZkkfZljb\ZxIky p_e_\u_
ki_fzfb \ ]b[jb”rguo k_lyo klyab < g_c \uzdeyxdknd
iylv djbl_jb_\ \_ebgbgZz az”_j'db ijbbi_j_"Zq_j WZqzZ hi_jZlb\ghc bgnhjfZpbb fh[bevc
A_hihlhd/Z \_ebqbgzZ az”_j db ijb i_j_AzZq_ljmiijiZf jZaebggh]lh gZagZq_gby

+j N

eyxsbo \ha~_cklWc ihdzazl_ev kljmd|mjgmbhjﬂﬂagﬁz kzb?(?_”fou ht: fhglh]p;%r?gsnsdzhkgzevg
koh~kI\Z~jh\ \b*_hihB6dB 6WUXFOLRUDOUWY "\ khdhc qzidhklb
ibdh\h_ highr_gb_ kb]gZeZ6d5r8HMBILIQDO —inemqg gb_ ~Zgguo hl [hjlh\hc JEK
WRRLVQDWtRbdh\h_ r.l_lgh.r_.gb_ kb]gZ.eZ d rghf(%"gufb izjzf 1jztb yl\eyxlky \_jhylghk
" \_jhylghkiv k[hy ijb '—J_—AZ?'J"[-_h_VdZAJZ j_r gbty p_e \uo az~Zq J_r_gb_az~zq ijh\h~
. F_Ih"bdZ khklhbl bg wlZih\ hlj__’\_el_gby]blgdé__kdhf mjh\g
Jh\d|dbz\gﬁilzt?pzzgghu‘ci IJB[h\'ZghblchdklIbhd\%fahzl_erif’k%|aV\i kmikzo@ ij_tezlzxlky f_Ih"bdb hp_g
n_ g gzo _gb_ 1enlg bjhy i A i
Ki_fu ihdzazl e _c wnn_dlb\gh]h nmgdpbifzgP_Tr'd\_i%ti/yeyk\flifz?]f'f‘\tm—AthAZ_fjtgZgzkg'lflg_';h—

. s
dzZgzZeM\¥ % 66,0 3615,3Z 1Zd'_ \uabkepnijz\e gby g_ mqblu\Z_Iky b ijbgbfB _Iky g

gby \_jhylghklb \oh™*_gby iZjZf_Ijh\ ¥ h[eZ&lyhc ih kjz\g_gbx k az”_j dhc dZf_ju qll
"Zgguo lj_[h\Zgbeh§yZ_ kihkh[u \ugbke_gBYyfdkemqz_ g _dhjj_digh hkh[_ggh ~ey pbnijh
hij_~_eyxlky Z ki_g”u “ey baf_j_gby iZjZ§ Ifhy @pkl f jz[hlZxsbo q_j_a iZb_kywabk
khklz\eyxlky < ~Zgguo bkke_~h\Zgbyo ij_~klZ\e_gu j_an

F_lh~bdz ij_~klz\ey_fZy \ I_dms_cyklZipf y\gby f Ih~bd ~ey jZaebgguo dZf j Kml
_lky agzZqbl_evguf jZa\blb_f f_Ih”bdb ba jgfiln Pu&@ f<Ih~"bd azdexqZ_ lky \ ke ~mxs_f
g_c bkihevam_lky ~hjzZ[hlZzgguc gZ[hj igjzZf_jHb\jzaf sz lky k\_IhA"bh” dhlhjut kgbfZz
dhihjuc ijbgy_Iky d kh\hdmighklb kbkl_fu j239\ _Ih~bh” \dexqZ_lky b \udexqZ\ lky ih
mijZ\e_gby b DBH KbkImifz)89gby jZkkfZeyxsbf \ha” _ckl\byf k ieZlu $UGXLQR hI_j_ ~ f
jb\Z_Iky dzZd ©qzjguc ysbd® < |h "_ \y_fyjhijr8yehij ~ e gby baf_g_gby yjdhklb jZaf_s
xIky wlZehggu_ kihkh[u b kl_g” "ey Xuqbkhdpayg®bklhj LZdbf h[jZahf Zz\lhjZfdn~Zzlk
jZdI_jbklbd mkemhbjZ38_gby kbjh\zZlv jZzagbpm f_"~m nZdlbg_kdbf \dexq_

< > @ ij_"klz\e_g f_Ih™ I_klbj\Zo\thhk Imkudexg_gb_f k\_Ih"bh”"Z b baf_g_gb_f bah[jZ
I_e_dhffmgbdZpbhgghc kbkl_fu mijZ\eagbyZ&kKud \lgh8Zx k\_Ih~"bh” Dexqg_\hc hhkh[_g¢
A_ckl\bx k\_jodhjhldbo we_dljhfZ]gblguo biimgvkimevIiZlih\ y\ey Iky ihemqgq_gb_ g_ fbgb
>ey wlh]lh bkihevamxlky iZjZf_lju ;<K b i&Z2f jljdb azyley_ fhc ijhba\h”*bl_eyfbdZf_j 2
baemq_gby 1ZjZf_lju ;<K jZkklhygb_ "bg_&[4zd|lZ db

H[ahj kms_klI\mxsbo ih”oh”h\

Uf \ukhlkf ZzZabf&l]jz~ mlhe f_kjz» < > @ jZkkfzljb\Z_Iky hp_gdZ dZqg_kI\Z \h|
Ahimklbfh_  gZijy 8% < Ahimklbfuc |h4R(+4XDOLW\ RI ([SHULHQFH ijb bkihevah
~hi f: 1ZjZf_ljubaemq_glgyZijy zgghklvd wefu )39mijZ\e_gby k Zdp_glhf gZ dzZg_kK\_ \b~"_

ljbg_kdhlh ikey< f "ebl_evghklv 2jikglZ dz JZkkfzZljb\Zxlky b~ _Zevgu_ mkehlby k_Ib
qZklhlZ ke_~h\Zgby bf)m&wiph\ jZkklhygb_kitho_ ~hihegbl_evghc k_l_\hc azZ”_j'db b bk
hit_dlzaJf Hij_~_ey_lky djbl_jbg pZftlla dz~jh\ \b”A_hihlhdz ijb i_j_~Zq_ Hkhk_gghkl
kihkh[ghklb ;<K ijb \ha”_ehkl\dZa® Z\IhfZlbgke_"h\Zgby yl\ey |ky ijbf_g _gb_ ~ey hp_gdb ¢
kdhc kbkl_fu mijZ\e_gby ;<K >ZggucZf_Ilkbklj_fr9g3@igz\e_gby h[eZggh]lh b]jh\h]lh kbfmey
agZq_g "ey | _klbjh\Zgby mkem]b mijB\e_idheyz | Bk ke q
I_evgh \ dhgl_dkl_ \ha”_cklitky_jlofdlojhldbo < jzZ[hl_ > @ ~ey hp_gdb dZq_kI\Z Xb~_hihl
we_dljhfZ]gblguo bfimevkh\ \bkbfhklb hl fh[bevghklb ;<K mbj2\x9 gbb

< klzlv_ > @ bjlkyhh[hkgh\Zgb_ Ij_[h\Zgpef_dgy_lky f_Ih*bdZ gZImjguo bkiulZgbc < d
kbkl_f_ k\lyab ;<K kj_"~g_c b [hevrhc ~Z&vyhkid #Zjl ijbf_gyebkv OLNURQ@LNIit% H
mqgzlhf jZkklhygby b mom~r_gby dZq_kI\Z*"ijjb*Zglyh]H)L D Q FZdkbfzZevgzZy fhsghklv
bah[jz _gby DZzZqg_kl\h hp_gb\Z_Iky k dhfhsZgbh{tZgguo k_I_\uo dZzZjl khklzZ\ey_| b ~;f k
Ib\ghc f_ljbdb 3615 < j_amevlzZl_ hij d_effeavghgz kdhjhklvx F[bl k FZdkbfZdvgZy ¢




/\/ Pbnjh\Zy H[jZ[hldZ Kb]gZeh\ <

|_evghklv ijbzfgbazf k fzdkbfZevghch kdggZoh *_gbx ]jZgbgguo agZq_gbc k_I_\uo iZjzZf_

klvx F[bl k <b”A_h kgbfZehkv k dzf_jhciiRhWhyk \hafhyIdhmijz\e_gb_ ;<K < fh"_eb

& k'bfZehkv_dhf $9& + b h[jz[zlu\zeNRwveY_Iky jy® iZjzf_ljh\ qZklv dhlhjup baf_jy_|

9Z \bA_hdZjlZo 19,".$ -HWVRQ 7. < dZ&f kn!_\dfkmjh\g_ Z qZklv gz mjh\g_ ijbeh’_gt

ghkbl_e_c¢ h[hjm~h\Zgby bkihevah\zeb®T-$ViFPHR\O_ baf_jyxlky jZaf_ju izd_Ih\ [Zc

3HOLFDQ < j ameviZl_ ijbf g _gby f_|hA_\JdB—9|9Qr%q(tj%b—l\ze f_"~m iZd_IZfb k dhebq_

aZ\bkbfhkib qzklhlu dzAjh\  dzAjh\ k ' +j|h%lé —dmg~m izd_I k [blj_cl [bl k —az

d[bl k b kdhjhkib i j[BZgb hDfhsghklp kp29-'M' fk mjhi_gv ihl_jv izd_Ih\hig_ GZ mj
Zez A Dihf Ihih A dZ~jh\ [ueb |Ab?h.@gbc baf_jy_lky dzZq_kI\R ikhbHsWnx

gZe _ Dihf_ 1h] ey J P eb90s) > @ LG HRK OMHW KRG/ HV VP KNQW

361_5 b kI_|_g.v jZafulby f_ljbdZ %OXU VL I\t Abgzgguc f IhA hp _gdb \bA_ h g _kdheved
Lim* > @ ihkiyszg bkke_"h\Zgbx dbq-kf'\meb—h'k kbgojhgbaZpb_c ih fbgddZ&vghfm

Ilhdz b az”_j"_d ijmi)2%e_gbb ;<K ih k_Ib {7{rm pkoh~gufb b \hkklZgh\e_ggufb hz"jZfb \b

>ey hp_gdb dzg_kI\z Ab*_hihlhd 2 W a4 | i li{lizazi f hp_gas)e > ij_h[jzam_lky \

ky k_I_\hc kbfmeylhj QV > @ P_evx f_Ih”~bdb \2 _lky N ) : )

hp_gdz az\bkbfhkib k_I \uo izd_Ih\ IghA_ﬁ“szgo%m’ §>" > @ Bkke_*m_lky Ijb kihkn(Zz i

gu_ \b”A_hihlhdZ hl kdhjhklb i_j_f_s_gby ;:<¥aBnb”*_hihlhdZ

jZy \hagbdz_I| \ke_"kl\b_ baf_g_gbc [blj_clz 9Z K<I gq_j_a k_j\_j dhlhjuc "“hkimi_g q_j
<klZlv_ > @ 1Zd _ jzkkfzZljb\zxlky Bz~ K b Bgi_jg_lI

| jb dzZ~jh\ \b~_hihlhdZ iphij¥3® gbb ;<K g_ihkj_~kI\_ggh gq_j_a k_Iv Bgl_jg_I gZ K<I

Hlebgbl _evghc hkh[_gghklvx f_Ih~bdbb y\ey lKyZiijjyfmx q_j_a k_Iv L)L

f g gb_ wfmeylhjz i_j_"~zZgb dz~jh\ \b~_hikIhdkhlk ijh\h*ylky gZImjgu_ wdki_jf_glu k |

hij_~ _ezgguf jZaf_jhf ihe _aghc gZ]jmadb igwat@ddgb_f klZg~rZjlguo \b*"_hdh”_dh\

ijbf _gbfh ijb bkihevah\Zgbb “ey k' Zlby <39 @ ij_"klZ\e_gu oZjZdl_jbklbdb_"ey hp_g

\b”_hihlhdZ g_d¢jhko dh~_dh\ JzkkfzZljb\Z_ dkk\yab ;<K ijhimkdgZy kihkh[ghklvy az”_j'd

i j ~ZqZ ih fh[bevguf k_lyf * b /7( $hgz i_fj®4b ihl_jb izd_Ih\ gzZ*z ghkly]hkuw|lb wg_

jbb Jhkkbckdhc N_~ jZzpbb Djhf_ Ilh]lhm\ sh_@/aughk by

1Z 1bihl_azZ qlh azZz~_j'db “ey ihe_agko gZ]fmpd#ljz> @ jzZajz[hlzgz fzI_fZlbq_kdZy fh’

ij_ ~ e _gu ih M\moizjzf_ljbq_kdjzfkmj [~12_“ey hp_gdb ihl_jv izd_Ih\ gZ~z'ghklb b az"_j _

gbx dhwnnbpb_glphlhhihiebqZxlky ~eyqjzZakdb “"bg_gbc f_""m ;<K b gzZa_fghc klEgpb_c ijl

ghc \_ebgbgu ihe_aguo gZ]jmahd ihevah\Zgbb gZa_fguo b khlh\uo k_I ke Fh”_ev
JZ[hlZz > @ ihk\ys_gZ hp_gd_ dZq_%xI\Zkfzdbtbjhky \ dhgl_dkl_ h[_ki_oZ@d¥yz ngenclj
gby dZ”jh\ "ey KIZg~Zjlh\ + $9& ®9& k\ylakik gbadbfb az~_j°dzZfb J_amevliZlu ihdZaZ

\h~*guo k_lyo k\lyab JZkkfZljb\Zxlky kmltjhdyr@bgbb ij iylkl\bc \ h[eZklb ijyfhc \b~Abfhkl
026 b h[t_dlb\g361506( 66,0506( f_ljbl [ ahizkgzy k\yav f_"~m ;<K \ \ha“mo_ b K<I
hp_gdb dzZq_kI\Z dzZ*jh\ \b”_hihlhdZ 1j_fld7Z>ey WkY dijbq_kdb_ e_1ZI_evgu_ zibzjzlu k \
g:g‘;‘\’akb'—[f"dgli{ 'Z[eggg iEj—f\hAZfh[t—?lt:\\zgo*feoﬁu-zgqgezlhf b ihkzAdhc \hafhjgizkihehkZ i
mit_ gmx T — &’ﬂé% h D[ k

ebpz g_ ijbf_gbfz d hp_gd_ bkdz' _gbt dzq" I%k\b"ﬁ . R

ihihdz g_cihk_[_tufb dn’_dZfb J°_ bkdz\"‘(fby gkpeky'r;s\\tf;bhbihjhd@z Ijgekliv\leh]ﬁ [J_Iz<lihhevhaprrTglc
Kijmdimjguc 0zjzdl_j Lzd ijb ijbf_g_gbb glcifk £Y - hes ey n —~
\uo dh~_dh\ jh\gu_ ebgbb b dhgimju a~NZRdkE(h\eh) 9Z dhlihjhf ijhih~biky i_j_o\ZI b Zg
kiZlv djb\hebg_cgufb < qZklghklb kh]lezRPR »gd_j\ \b"_hihlhdz AZ"_j dZ ijbgbfZ_lIKk
3615 > A dzZq_kI\h \hkklZgh\e _ggh]h94%nj2agbpZ f_""m \j_f_g dbhbiyBAd_IZ b

v kv mAmle Nhibl Vv zyngz \i—T-9B hlijZ\db BZ8_I1Z ih~\_j*"_gby ihemg
yrey_tky m7hie_finjobl_evgu J1NhdZ A T4 78z < jzIhl_ ijh\_jy_Iky 1jb ]biRl_au az~?

> @ ihdZazgh qlh ijb 362¢_gbyd, dZ"ju 4z k\yazgz k dzq_kI\hf \bA_h azr j"hZ y\ey Ik
\b~_hihlhdZ g_m~h\e_I\hjbl_evghihijZeée_)3Hf bgrbdzZlhjhf ~Zevg_crbo ijh[e_f k ljZgkeypb
gby dzq_kl\Z Ihfbfh dzqg_kI\Z dz”jh\ \bprhphlhgdZ~r jdz fh _I kem blv y@&mg guf fa
\ur_eyxlky b Ajm]b_ Jjmiiu oZjZdl_jbkitbd AR§y_RpklI_€ujhdkb z~ZilZpbkhlhjZy memZrbl d

dZ dh”_dh\ KIZ@Zg6D & + ihdZaZl_e® jZg k|\h \bA"_h Iljhdkb Z"Zikbkbyfz dhlhjzy
f_jZz dz~jz ]jmiiZz oZjzd!l_jbklbd dz"jx dhrhbj%)(/r\ij_q [blj_cl \h ba[_"Zgb_ az”_j db [he
gZ_Il \ Ihf gbke_ gbkeh dz~jh\ \ \bA_Wihke_kNIaw _A% kjZz\gb\Zy \j_fy hlijz\db b jj_fy ih~I\
ghklb kj_"gbc jzaf_j dz"jz dekbfZevguA__'é d&"jh\ < jz[hl _h[ngm‘ 9z dhj_j eypby_
dznjz ihdZazl_eb [blj_clZz ihdZazl_eb jZaT 12 JUBfy az~ j dzfb b iehobf dzq_kI\hf \b-

iu hkgh\ghlh b ijhba\hAguo,dzZ™jt\ Jjmiiz ) . 1. a
b wz~jh\ ihdzazl_eb dzq_kI\Z \b"_rvihk:j)_'/\ 490 dzd ihdzazgh Z\lIhjZzfb az”_ydz g_ hi

ghklb ihdzazl eb jzaf jz ]jmiiu dZAjh\ +hdZFaz[Ilg-fu k dZa_kI\hf Ab"_h Themq_ggu_
dhjj_eypbb f “~Am jzaf jhf dZ~jZ b dZq kl\m’nevIZIu k\yvazgu k I_f qglh ohjhr__ XZh_"~bg_gt
AgZgbl_evghc jZ[hlhc \ h[ezklb fh~r_e €dhgbggp lky gbadhc az” j"dh& flindkb
4R()39mijZ\e gby :<K yley Iky Zga@czg ~Z2"ZilZmy m\_ebgb\Z_I dZq_kl\h ih kjZ@W_gbx kh
[hl_ ij_"eZ]Z_lky fh~_ev baf_j gby ozjZ&®djkdpdfalbli_clhf =bihl_au ihklZ\e_ggu_\ jZ[l

mkem]B9mijz\e _gby b ijh\hAylky bkiulzdBgbfph[jZahf ih~A\_j"~ZxIky
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Klzlvy > @ ij_"klz\ey_I hldjuluc nj_cfejdvVU®WH ~ey \ugbke_gby f_ljbd®@WrgDbObj&
hp_gdb dzZq_kI\Z i_j_~Zgb \b”_h (YD/LG "HONWW®BIhjHhGB6L5
bklhggbdz hlijz\ey_I|ky €Elh_g\k®"_h eb[h Hij_~_e_gb_ \_jhylghklb m~h\e_I\hjZgby Ij_
dh”bjh\Zggh_ \ g_dhlhjhf nhjfZzl_ \b”"_h @gbfhdddZjzZdl_jbklbdZf mkeiggdbte )§By >Zgguc
\b~_hihlhdzZ k \j_f_gghc f_Idhc GZ klhjhgwlZklyggypdliky hipbhgZevguf b ijbf_gy[lky ijb
b ihemqgzl_ey azibku\Zxlky dzZ”ju \b”_hilkhdAhkltbdhemqg_gby \_jhylghklb m~hhe_I\hj_
\j_f_ggu_ f_Idb DZzZq_kl\h jZkkfzZljb\Z_lkkl ddd)3@dijZz\e_gby ih g_dhlhjhfm DBH g_dhl
k_I_\hf ihl_jb az”~_j°'db b Zdllh) i 1Zd b mKkIZgeh\gguo Ij_[h\Zgbc mi)BY _gbx
ijbdezrghf mjh\g_ ihl_jb az~_j'db B ~'blIDjzd4ic wlZi dhfie_dkghc f_lh~*bdb y\ey_Ik:
jh\ >ey hp_gdb dzZq_kI\Z bkihevamxlky fgbbddpgB61f5 Ih*bdhc jbk
b 026 Hp_gdzZ 026 ihemqZ_lky ijb ihfAsb dhg\_jl
pbb ba 36li&fksvx [Z[ebpu > @
< klzlv_ > @ ij_"ez]lZ_lky f_Ih" ZgZebaz az~_j _d
"ey f_"bpbgkdbo ijbeh’ _gbc \ gZghk_lyo > @ IlhegZy
azZ”_j'dZ kdezZ”u\Zxlky ba az~_j _d i_j_"~Zqb ~Zgguo k
k_gkhjz beb ZdimzZlhjz ~h rexazZ dhgX_jlZpbb b hJj
[hIdb “"Zgguo gZ rexa_ \ nhjfzl i_j_~Zqb ~Zgguo \
deZkkbqg_kdbo k_lyo i_j_"Zgb ~Zgguozhl rexaZ gZ m"
ezgga k_\_j < klZlv_ ij_"klZ\e_gu az”_j'db i_j
NZgb hl rexaZ gZ m~Zezgguc Kk_j\_j k ijbhjbl_Ihf
kdhjhklb b gz~z ghklb LzZd az~_j'db_i_j_"~Zgb \ ij
A_eZo h~rghlh 1hjh~rZ khklZ\eyx!| hlfk \ ~h
ij_~"_eZo kljZzgu Jhkkbckdhc Nt ®Il jZpbdh
fk Z f_""m dhglbg_ghafb ~h fk ip
hjbl_I gZ kdhjhklb beb hl ~h fk
gZ~z ghklb
GZmqgZy gh\bagz ij_"ez]Z_fhc f_IE "bdpZdeexyb_
_Iky \ I_klbjh\Zgbb kbkhifZA8Ygby gZ mjh\gthie_dkgthv f_Ih"bdb azZdexqZ_lk¥ \ bkih
mkem]b j_Zevgh]h \j_f_gb \ jZaebqgdlb mlggmh\kypzf Ijh\ ihemqg_gguo gZsbjo WwiZiZo GZ
lu \ dZgZeZo bgnhjfZpbhggh]h h[f_gZ ikjlfiodlpro wizZizo baf_jwea&lgqgljimiiu 2
=HG”KK OzZjzdl_jbklbdb |j_.’\eZ]Z_fhc f_Ih"jlin”h\ az~_j"Bbb \_jhylghklv ihI3jv,
tijbf_gbfhklv d kh\hdmighklb DBH b kbKkl_fzf _ =Y
y39mijZ\e gby :<K dz~jh\ \b”A_hihlhdzZz dzZqgq_kl\h \hkklZgh\e_gguct

+dhfie_dkgh_ jzkkfhlj_gb_ o0zjzdl_jokIBR fkBpAZ f_libdb dBQ.068B15 az”_j db

)39mijz\e_gby dZd \ dhgl_dkl_ i_j ~zZdg \B&_minLhhylghklv ihl_jv dhfzg® mig\e,_gby

1Zzd b \ dhgl_dkl_ mijz\e_gby ihehkz ijhimkdEZyBpUBIWhgZevgh \j_fygjZkkb
t\ugbke_gb_ dhfie_dkghc hp_gdb oZjodhgb&Zipi#® mijZz\e _gBy GZ q_I\zjlhf b iylhf

mkem]b Wi9Z\e _gby \ \b”A_ \_jhylghklbhm~AmI&il\ *Zggu_ iZjZf_lju bkihevamxlky “ey kjZ'

Hbhigh el 9f ek ijmdimjgzy ko _fz dhfie_dkghc f_lhAbd_

j_gby lj_[h\Zgbc d dZg_klI\m kbkl_f)39mijZz\e_gby b ihemq_gby dhfhe_dkgh]
+\hafh ghklb kjzZ\g_gby jZaebqguo kbkdZajlkgew_jhylghklb m~h\e_I\hj_gby Ij_[h\Zgb
mijZ\e_gby b DBH 0ZjzZdl_jbklbdZf mkem]b mijz\e_gby W i_j\h]h
+| _klbjh\Zgb_ y8i9Z\e _gby gihlelvx gZbij Kjz\g_gb_ kbkI_fmjigB\e_gby fh™_I hijh\
dez~ghf mjh\g_ Ablvky dzd gZ wlzi_ ih khhighr_gbxhdZq_Kkl
t\hafh ghklv bkihevah\Zgby jZaebgguoimkdghihkh[ghklb [Zd b gZ nbgZevghf wlZ
j_~"Zgqb ~"Zgguo \_jhylghklb m~h\e_I\hj_gby 1j_[h\Zgbd d 0Zj?
WIZiu f_Ih~bdb |_klbjh\Zgby mkem]b mikihe Zgbmkam]b wlzZi f_lh~"bdb ~he _g ijbf
i_j\hlh ebpz \ dZgZeZo bgnhjfZpbhggh]h bkdeygbll_evgh ijb kljh]lhf hij_~_e_gbb 1jZg
[[brguo hj[blZegdh fguo k_|_c k\yab agzZq_gbc oZjZdl_jbklbd
Baf_j _gb_ h~rghklhjhggbjo _d dz~jib\ \ < ke_"mxs_c qZklb bkke_~h\Zgbx 1©F_Ilh"
A _hihlhdZ \ DBH klbjh\Zgby mkem]b mijzZ\e_gby ;IE: hl i_j\h]h
Baf j gb_ dzq_kI\Z \hkklZgh\e _gby dZgBe2o bgnhjfZpbhggh]lh h[f_gZ ]bhjb”rguo
N _hihlhdz IZevgipZza_fguo k_I_c k\yab Qzklv ,, F_Ih*bi
Baf_j _gb_az”~_j  _d b \_jhylghklb ihl_jwldhdzgh_"klZ\e_gu wlZiu f_Ih*bdb b aZdexq_
mijZ\e_gby Bkke_~h\Zgb_ \uiheg_gh ijb nbgZgKh\hc ih’

KjZ\g_gb_ kbkl_fmi3#\e _gby ijb nmégdpbthg Fbgb jkI\Z pbnjh\h]h jZal\blby k\lyab b fZ
jh\Zgbb \ DBH >Zgguc wlZi y\ey lky hipbhlgwey ghffingbdZpbc Jhkkbckdhe N_"_jZpbb
ijbf_gylky ijb g_h[oh~bfhklb kjZ\g_gby glbhkI<f Cjbdez”gu_ gZmqgu_ bkke
y39mijZ\e_gby >ey ~Zgghlh wlzZiz ghh[dHhAE-rbYk \ h[eZklb kha~Zgby b jZal\blby Kkt
[jZlv fgh _kI\Z agzZq_gbc f_ljbd dzq_Ki\zZ \be_hihbb mijZ\e_gby b klyab "ey [_kibeh
dZ 3615 b khhI\_lkI\mxsbo bf ihehk ijhZmk@ziyhgguo kbkl_f E"irh 1h*Z 'k maq_




/\/ Pbnjh\Zy H[jZ[hldZ Kb]gZeh\ <

Ihf bfihjlhazf_s_gbyj ]bkljZpbhgguc ghfKLFXODU 7HFKQRORJ\ &RQ6SUHQBEH ,O7&

ILGB K
Ebl_jZImjz Qv 1HWZRUNXOD6/\LHPQV 85/
KWWSV ZZZ QVRIEHjRYIgby
=HKL J Kbkl_fu [_kibehlguz Z\b ;_j_adbg:: <b\gzjwJ Q_gkdbc D lbj
pbhggu_ L_jfbgu b hij_"FekdgWwy KlZg”"&ZjlBg_d J < Bkke_~h\Zgb_ az”~_j db dzZ~jh\ \b~_hih
nhijf dZgZe_ bgnhjfZpbhgghlh h[f_gZ gZa_fghlh k_]
;_j_adbg: Q_gkdbc Dbjbgld AZoZ ]b[jb~rghc k_Ib k\yab ipbijx@9 gbb ;:Kjm~u
jh\ 1 : Bkke_"h\Zgb_ f_Ih~h\ ezZl_glghbh kmajlbjgdo azZz\_~_gbc k\yab L < K
A_hihlhdZ ijb )39 mijzZ\e_gbb [_kibehlgufb kbkB\WZgh\ X : EmdvygpF\IK"bdZ hpZgdb d
fb We_dljhk\yav < K g_kI\z ~_dh~bjh\Zgby \b”"_h klzg*Zjlz + $9&
gnbezZlh\ < K ?f_evygh\ :: Dmdmvdbdgijhth*guo k_ Wyeo dljhl_ogbgbkdmhj¥
Kbkl_fguc ZgZeba \ mijZ\e_gbb Mqg_[ghpbhih&ldhfie dkkbkl_fu L « K
Fhkd\zZ Nyjkazb kliZlbklbdZ k *RQJiOH] 1 6ROHUD 0 5XL]) *LMyQ &
KIjZzl_]by jZa\blby hljZkeb k\yab Jhkkblckb®d W\ RI H{SHULHQFH PRGBBUWIMZLYH YL
N_jZpbb gZ i_jbh” ~h ljanrZ evkiz\h JhkkbBURQH FRQWURO L Q &RFOSONWOHI 1MW RRIUINN/Y
85/ KWWS JRYHUQPHQW UX QHZV L "ZKZ h[jZs_gby
7JULHX " ' +XX Q % -HRDQJIJO9DQ ; 90%)
;_j_adbg :: <b\gqzZjv J F bjFghd J2ULHQWHMGERIQHAXDOLWYN 3UHGLFWLRQ ORGHO

djbljbZevgZy hp_gdZ wnn_dlb\ghklb mijZ\CHUWVPWLOH 9LGHR,QWEHU@DWLRQDO &RQIHU
ibehlgufb kbkl_fzfb \ ]b[jb”rguo k_Ilyjonkly&$EYDQFHG 7HFKQRORJLHV IRU &RPPXQLFDW
mqg_[guo aZ\_"~_gbc k\lyab L < K K

Nhfbgz:B F_Ih~ I_klIbjh\Zgby mklhcgb\hklb |I_€R%IHOG 7 +HHJDDUG @|0O(O HID B HO®( 0
dhffmgbdZpbhgghc kbkl_fu mijZ\e_gby [ZkibEHIRDGeWKH 0Z6H DMKLQRRN DW 4R( YLD EHW
I_erguo Ziizjzlh\ d \ha”_ckl\bx k\_jodhphldimoQ®we WHKHLU UHO DAM{DRQWVNRD Q&6 8VHU ([SHUL
fZ]gblguo bfimevkh\ ~“bkk_jlZpby gZ khbkdzZgbL kK.i_gb

dZg”"b”Z1Z |_ogbg_kdbo gZmdk &KHQ - 'HVLJQ DQG 3HUIRUPDQFH $QDC
>hggq_gdh :: QHGh\HPhkgh\Zgb_ ©_[h3URFHHGLQJV RI WKH ,QWHUQDHVLRQDO

gbc d kbkl_f_ k\yab [_kibehlguo e 1Zl_evgFE&KZQEZFMh\(OHFWURQLFV (QJLQHHULQJ DQG ¢

ki_ ~g_c b [hevrhc ~"ZewighRPFL _e_dhffmgb 6SULQJHU 1DW XU HK

dZpbb b LjZgkihjl L ” K 6DOHKL ) 2]JHU 0 1HGD 1 UiROYDBBOHE

I1Zgl_gdh\=> F_lh~"bgq_kdbc ih*oh® & bgOR@EWHQF\ FRPPXQLFDWLRQ IRU DHULDO
ghc hp_gd_ wnn_dlb\ghklb ijbf_g_gby ZVWRQ@RHFGWLYIRYQW (XURSHBMHQRRRIMH 1HWZRUN
dhfie_dkh\ k ;IE: QZKklv f_Ih~"bdb Hp_9gRQGWE&RPPXQLFDWLRQV * 6XPPLW (X&1&
Ib\ghklb j gby az”~zZq jzZ"bhk\yab b "“bklzZggbhggh]k
fhgblhjbglgm” mq_[ga@\_~_gkb\yab L .DFLDQND 6 +HOOZDJQHU + $GDSWLYH
< K IRU 8$9 QHBEIRBNWGLQJIVRIOWIQMW HUQDWLRQ

/ILDQJ 2 )39 &DPHUD /DWXHMFD U7 HMDMBAUINVKRS RQ PRELOKH YLGHR
85/ KWWRSWFDUERB¥DPHODWHQEN K] .OBH - 5DWKNH % :RQGDVIUP PHZRIMN G
iZs_gby IRU YLGHR WUDQVPLVVLRQ RRBSXWHULSHN HY

)39 FDP HIOF'W <RX FDQ EH D EHWMWMHBDQEGRW DA®GCHWORQ@J 7THFKQLTXHY DQG 7
JOLWH785/W KWWSV Z7ZZZ IOLWHWHYRV EQW BDUMWORYDOY&RQIHUHQFH 722/6 8
ODW NRFD @ HDE H WS\LKDIR W NZIZ hl(jzs6 HgHWHPEHU 3URFHHGLGSWLQJIJHU %HUOLQ +

GHOEHUJK

OHDVXULQJ )39 WIUMXKNB®BPHVV BREI/NVKRS 3LUPDJRPHGRY 5 +XGRHY | .LULFKHN

KWWSV EUXVKOHVVZKRER® BPRPP@HDMXULQ@XY\ $ *OXVKDNRY 5 $QDO\WLV RDGHOD\V

h[jZs_gby WLRQV Rl QDQRQHWZRWNVQDWLRQDO &RQJU
6LOLF 0 6X]QMHYIFSRY BNRR(LQVVEHOIWUD ORGHUQ 7HOHFRPPWQIRKD B\VR\HP ¥ DX
PHQW RI ISY GURQH FRQWURO LQ D FORRGNWVKREV ERFHG VKRXODWLRQ
YKQWHUQDWLRQDO FRQWAURKQPMORMLFAMBRIUP DJRPHGRY 5 %OLQQLNRY 0 *OXVI
HI[SHULHQFH 4RO(; K(( KDQQD $ .LULFKHN 5 .RXFKHU\DYN $ '\QD
0X]DIIDU 5 <DQPD] ( 5DIIHOVEHDJIHQJI&S U RWRMRMWHRIHGHPDO DSSOLWDWLRQV
WHU & &DYDOODUR $ /LYH PXOWLFZRW NQRVGHURQ NW LRH DRMEBISIVARPY DQ® 1H[W *H
GURQHV DQ H[SHU $XMROR® RMWXERERWYRQ 1HWZRUNV DYEQONWWEPWLRQDO &RQI}
L < K 1(: $1 WK&ERQIHUHQFH UX60%$57 7K
6WRUQLJ $ )DNKUHGGLQH $ +HQRENYBRS $V&RRSRYWW 3HWHUVEXUJ 5XVVI
NL 3 %HWWVWHWWHU & 9LGHR 4XBOLW\ DQGURWHBEL QRV 8 $08/FHOIBMELRIQMKA Q J
RSHUDWLRQ RYHU /7( $ 6WXG@E\ ZUBHO QV K
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%RJIJRVORYVN\ $699 9BKLDRBYQD , 9

7KH UHVXOWV RI D VWXG\ RI Y HFQWHRUU\I VIBGIGW RXRVEBE G MKWHIUDGLHQW RI WKH HIQHUJ\ V
FDO H[SUHVVLRQV IRU WKH IORZ DQG FLUFXODWLRQ RI W K HOWIPH IGRGV GHIWHH R BAW Q 1\DH)GS D X
O\ ORFDOLHRQWORYW REMHFWV LV VKRZQ W LV HVWDEOLVKHG WK DW WVOK H BBW RERYV B & W
WLRQ RI HYHQ REMHFWV ZLWK PLQLPDO FRQWUDVW $ @ FKDIRIMAV KRPU LO RF DRI RIVRHIG RVE KID
EDVHG RQ WKH H[WUHPH DQDO\VLY Rl WKH GHSHQGHQFH Rl RQIFXVYFWQRAWAEMBRE RC

.H\ ZRUGWFWRU ILHOG IORZ FLUFXODWLRIQU H QFEUHIR WEBRRFF WAJEKW H BWD V H

Dexq_\u_ keh\Z dlhjgh_ ihe_ ivmlj_"klz\e_gu j_amevizZliu bkke _~h\Zgby \_dIhj)

pbjdmeypby wg_j]_Ibg_kdbc kijdli REgMNWAsq kdhih ki_dijz b 1jz7b_gl1Z wg_jl_Ibg.
]1_Ibg_kdbc ki_dlj h[gZjm _gb_ lhemqg_gu ZgZeblbgq_kdb_ \ujz _gby “ey ihlhdZhb |pbjdme
<\_~_gb e_c ihdzZazgzZ \hafh'ghklv bo bkihevah\Zgby "¢

ihke ~"mxs_bdZebazpbb fZehdhgljZklguo h[t_dIh\ |MkiZg
<ukhdbc gZmqgguc bgl_j k d ijh[e_d_gi[glh ij_~eh _gguc ih”"oh” h[eZ”Z_I| \ukhdhchqm\kI\bl_
jm*_gby h[t_dlh\ gZ bah[jZ _gbyo H[mikeh\idagheyxs_c j_]bkijbjh\ZIv ~Z'_ h[t_dlu fbg
k hAghc klhjhgu fzZkkh\uf bkihe\Xah\‘Z*‘ggBj_ka'Z lj_"eh _g Zelhjblf j_Zebamxsbc f_olZgpbaf ehi
jZaebqguo hljZkeyo ~_ vyl +efvdbklby | aZpbb h[t_dIh\ bgl_j_kZ gZ dikdghfiZewgh]h ZgZebmZ az\

dhkfhk_ \h_gghc kn_j ijhba\h%k-\kbfhlg c pbjdmeypbb b ihlhdZ hl iheh _gby ~hilhegbl_evc

_ 1Z9 .
ihjlghf dhgljhe_ b [_ahiZkgd]'U‘b(I\Q’fh]h hit_dkzizg_jz /
j_1bkljZpbb bah[jZ  _gbc Z ikg/ {fhkhc
Ilhgguf mjh\g_f __ j_r_g®y Ba\_klgu_ gz khhI\_IklI\_ggh J_amevlZIhf ZgZebaz ij_"ihe
Agyrgbc ~_gv ih”oh”u d hggZjmt_dlh\ dZjAuy\e_gb_ mklhcgb\luo bgnhjfZlb\guo ipbagzZdh
| jbamxlky [hevrbf jZaghh[jZzab_f h~gzZdHh _lbevikl\mxsbo h ijbkmlkli\bb h[t_dlh\ gZ ihe_
kms_ g_dhlhju_ g_~hklZldb h]jZgbgbaZxsh[gadjom[_gb_ b ihalheyxsbo mklZgh\blv bo f
mkeh\gh_ ijbf_g_g@®_ = i_j\mx hg_j_"w wlhhklgb_ ehdZebaZpby
aZgh k hkh[_gghklyfp_ehygthc h[klZgh\db hlj, .
*Z fhc gZ j_]bkljbjm _fuo dZ"jZZo\gb]gekjghq'—hj—lb—qkdb— hkghiu f_Ih*2z
jZ\ghf_jghf nhg_ bkihevamxlky dhjj_eypbhgdWg_jl_Ibg_kdbc kiWK < jzZ[hl_ > @ "ey
lh~Au f_lh~u ebg_cghlh ij_~kdZaZgby bZ "Zibth\[gEc _gby jzaf jz®b u 1 jZkkfhlj
g_cghc nbevljZpbb b *j GZ bah[jZ"  _dgbyogknhjfilj jgh_ kdzZeyjgh_ ihe_ wg_j] _Ibg_kdh]t
\Zgguo \ keh’guo mkeh\byo h[t_dlu fd]nrlles\g\}l/wL MZ az\bkys_]lh hl ghjfbjh\Zgguogijhkljz
Ibg_kdb g_jZzaebgbfu k nhghf qglh j_ab&d azZljm~gy_|I
h[gZjm' _gb_ \ z\Ihfzlbg_kdhf j_“bf_ kIN_gguo qzuynt M
lj_~eh”_g ih~oh~ d h[gZjm _gbx h[h_ dIhg, Mkay
\Zgguc gZ ZgZeba_ “\mo \_dIhjgjicrbhelZ 0
wg_jl_Ibg_kdh]lh ki_dljz WK Z IZd‘_nZahwg_j]_|Ijqu § \S FRM 18
kdhlh ki_dljZ NWK bah[jZ _gby h[thAbgyg{sl_]rég 1
klhbgkI\Z wg_ Gl kibhlh b nZahqzklhlghgh ijhkljz o o o
kiN_gghlh ki_dljh\ kblgZez P_evx jz[hlu y\b§=iky 9-1-1utgh_ b '—‘b:‘]At_’_‘]—A"kol'h— K 'I—kal
ZgZeba \hafh ghkl_c bkihevah\Zgby ihe_c Wi g'\URfdhhi"bgzlzf Hgh ij_~kizley I
ney h[gZjm' _gby kez[hdhgljZklguo h[f_dInPkd dgmZenhlh\h_ ij_h[jZah\Zgb_ Nmjv_ "\n
iZ°_gbyo iml_f bkke_~h\Zgby bo ihl_gpbz¥G&s!hdRij_eypbhgghc nmgdpbb
e_ghb~rZevguo 0ZjZdlzjbkHdZ b pbjdmeypbiS \S H I N O | N ¢
N O
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hlghkbl_evgh gZqZezZ dhhj*"bgZzl
Ihlhdb ih dhglmjzf dzZzd q_Ilguo

ihdZzau\z_|
Ihjghlh ihey NWK ih ex[hc 'h[eZklhbgghc

\k 17z I]kt\__(blzgg]%xihe_ bah[jZ  _gby ?_
1zd b g _9'Nhuo d\Akf kemgz_ dh]*Z J_hf_ljbg_kdbc

DZd b ihlhd pbjdmeypby \_dlhjgh]h ihey N
gme_\Zy ih ex[hc h[ekikib Ijbgghc hig
kbl_evgh gZqZeZ dhhj*bgZl &jRf_ &h]h

b& 4. &ogg

Bgkljmf_glZevgZy qZKki¢Z _|I
JZkkfhljbf ihlhd ey \_dlhjgh]lh ikdey
_ ihlhd b pbjdmeypbx ey ihay ij
ebgqguo iheh _gbyo h~gh]h h[t_dlzZz d\z*jzl k
jZfb u ibdk_ey b yjdhiglvx gZ bah[jz"
gbb jzafzfib u ibdk_e_c Kjz\gbl_evgh g
[hevrb_ jZaf_ju I_klh\h]lh bah[jZ  _gby \u[jZgu
m~rh[kINZ ij_~klZ\e_gby j_amevliZIh\
< IZ[e ijb\_~_gu agZq_gby iRlhdx_d
Ihjghlh ihey ]1jZ*"b_glzZ WK \ aZ\bkbfhlglbyhl ihe
]_hf_ljbg_kdh]lh p_gljZ h[t_dlZ ?keb h[t_dIl jz
g 9Z hkyo dhhjPogzZbebQ Ih 1g
Q_f ~"Zevr_ p_glj h[t_dlIZ m~Ze_g hl hkb beb
dhhjrbgzl |1_f [hevr_ Z[khexlgZZ i\nldlgbg
qdh ihlﬁdlz_[e |J_"kIZ\e__gZ \.qbke_gghf \b?A_ a}Z\k
fhklv ihlhdZ \_dlhjgh]h ihey NWK hl iheh _g
ZgZeba ihd.

jZglh\ jZ\gu f_""m kh[hc ih fh mex b ijh[b\dlid ijbgZ*e_"bl "bZ]QgZdb?keb bakl]j
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‘_gb_ g_d\z~jZlghc nBjfwl |h fbgbfmfu
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bﬂbfhklv pbjdmeypbb \_dlhjgh]h ihkey NWK
_gby p_gljz h[t_dIZ ij_"klZ\e_gZ \gZ2&[ea
AZgguo lZ[ebpu ihdZaulZ_1 qlh h[®lZelb iheh
guo b hljbpZl_evguo agZg_gbc ©hl~"Ze _gu?

]~ L+ Abgbqguc \ dlhj dzkzl evghd d &Wihciihoh”ysagcj_a , b ,,, d\Z"QZglk
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>ey dhglm/jzb hljZgbg_gghc
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JbkmghdGZ[hj |I_klh\uo bah[jZz _gbc kh”_j"Zsbo h”bg ijyfhmlhevguc h[t_dIl bgl_j_k2Z
z [
\ ]
Jbkmgh#d=jZnbg_kdh_ ij_"klZ\e_gb_ ihlhdZ ]jZz"b_glZ WK gjbbjBEktihe&lZ bgl_j_kZ \ jZaguo d\Z"jZglZo
Z ,d\z~jzZgl jbxk [ ,, d\Z~jzZgl [bk\ ,,, d\Z~jZgl )bk] ,9 d\zZ”*jzZgl jbk

JZkkfhljbf kemqZc dh]”*Z bah[jZ _gb_MkHZ j*ibb]Jh ba ~“\mf_jguo ]jZnbdh\ gZkex”~Z_II
MZ h[t_dIZ Imklv h~"bgthét gblobgl_j _kiz 1j_fmf dhlhjuc \hagbdzZ_|I| ijb ©ihiz"Zgbb? ke
klZlbg_g zZ \lhkhWi&Zg #j©i_j_f_szZ_lky? iH balyz h[t_dl WIh iha\hey\l~g elbllv h[eZkkv jZ
jZ‘_ng libf_f yjdhklv degj_Zj\@hc yjdhk”:;heh\_gby hit_dlz ljb hljbpzl_evghf dhglj

agZz by f x|l agzd Z ijhib\hiheh> guc ke
nhgzD ~Jh izaf_ju ibdk_ey Bkke—Amg(qu_ivgh_gmy Ii?weh‘g bJ hf 'd\Z_g'Z 1Z
\ebygb_ iheh _gby kdzg_jz gz Fh’b“mmmq’%vbd‘kr_fm?z ihaq\_he x| milgzyh\gbw_; Zd (J:lth'Z
NWK Z 1zd"_ gZ ihihd ihey ]jZ"b_gIz WK " 0 - y 9 9 gt

GZ jbkij_~klZ\e Z[hj I_kih\uo bah[jz=d4pe9!-1_kZ
khA j‘JZsb(J)_h"bg h_[gt gdl[bjgl_j kZEijdhk[Ijvx ~82%jbk Z [b 2 [ij_"kiZ\e_gu ihind i pbjd

- - = eypby \_dlhjghlh ihey NWK 7~ey I_klh\uo bahT]
iheh” _gb_ kdZg_jZ g_ mdZazZgh lebOh\L]Btk e@gby;{ﬁh|\_|k|\_ggh GZ[ex Z _Iky \g_ri
ihdZaZgu \uy\e_ggu_ \ur_ agZgphi_JjZodbpukohrki\h 0zjzdl_jz baf_g_gby bgl_]jZevguo
h~rgh\j_f_ggh *gy | b& >ey ZgZebaZ ihlhg@kbod NWK k ihlhdhf ]jZ"b_glZ WK hZeZklb
pbjdmeypbb NWK ij_~klZ\ey | bgl_j_k iZjgsb_kYhfiukl_ jZkiheh _gby h[t_dIZ bf_&I I_ ~_
bah[jz  _gHc\eb[h ] “ey ZgZebaZ ihlhdg ]j@bpu b dhhj*bgZlu wdklj_fmfh\ 1AdgZ&_gby
1Z WK\k_ q_luj_hbj&Z _gby khhi\_IklI\mxsbf h[jzahf f_gyxl| agZd dZ ijhlb\

AZ\bkbfhklb ihllhglX_dlhjgh]h ihey ]§gZ~beh guc ijb baf_g_gbb agzdZ dhgljzklZz h[t_dI
IZ WK hl iheh  _gby kdZg_ jZ ijb\_~_gu lgXZj@ hljbpZguc
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Jbkmgh#i=jZnbq_kdh_ ij_"klZ\e_gb_ pbjdmghpjizaedbdghif iheh  _gbb h[t_dIZ bgl_j_k2Z
highkbl_evgh "bZ]h@Zeli 0 PZ "ey jbkZ [ "ey jbk
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Jbkmgh#d=hjbahglZevgu_ k_q_gby ihlhdZ ]jZz*"b_glZ WK ihlhdZ b pbjdmeypbb NWK \ h[eZklb wdk
Z k ihklhyggtkdZheyxs_c [ [_a ihklhygghc khklZ\eyxs_c

:gZeba jbk ihdzau\z_|I qlh jzkkfzljb\zwedklj_fmfh\ >ey gZ]ey~ghklb kjZ\g_gpby gZ jbk
bgl _]jZevgu_ o0zjzdl_jbklbdb kh”_j ZljkohtihX_Bgah 1jZnbqg_kdb_ ij_"klZ\e_gby jZaghk!
fZpbx ~ey hij_"~_e_gby f_klhiheh‘_gbybh[t_|d6IZ| 6Dj | | b& & 1°_lg | b& =
| _jb_f \u[hjZ lIhc beb bghc o0zZjzdl_jbklbdb "ey ' ' ] o .
ihevah\Zgby \jZléZlo ehdZebazpbb h[t_dlmk!Ihyggu_ khklZleyxsb_-ihlhdZ ]jz~b_glZ WK il
hkgh\_ dhlhjuo e bl wdklj _fZevguc iubkd? fRPigmeypbb NWK ~khhN_lki\_ggh f[gZeba jb
kimiblvizaikbfmjfzafzoz ZfiebimAlhgd_ kwd 'NdZaulZ_l qlh g_[hevrimisiikbthf \ khhi\_

j_fmfz kI\bb k \u[jZgguf djbl_jb_f h[eZ”Z_I ijhlhd \_dIt
"< dZq_kI\_ ijbf_jZ gZZjbikkljh_gu lhjdahghlh ihey NIWK
|Zevgu_ k_q_gby ih\_jbghKl_& & ihemg_ Khlezkh\Zgghklv yjdhkl_c kdZg _jZ » nhgZ b:

guo”eybah[jZ  _glgZjbk \ qg_j_dj~bgZlbo " _gbyihalhey ihemqgblv fZdkbfZevgh jZ\ghf_jgh_
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Jbkmghd <ebygb_ jzZzaf_jh\ kdZg_jzZz \ ibdk_eyo gZ pbjdmeypbx NWK
ijb ehdzZebazZpbb h[t_dlZ jzatl jzikk_e_c a4 [ u \ U
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Jbkmgh#d=jZnbg_kdh_ ij_"klZ\e_gb_ bgl_ljZevguo o0ZjzZdl_jbklbd ijb gZebqgbb Ij_o h[t_dIlh\ bgl.
gZ bah[jz _gbb Z ihlhd ]jZz~b_glZz MVKIW[K iNlhpbjdmeypby NWK
ihe_ aZ\bkbfhKlgc!l b & \g_ mqzkldzj khnibk Bkihevah\Zgb_ kdZg_jZ k jZaf_jzfb

pr ehdZebam_fuc h[t_dl ijb\hBbl d a
m jZkrbj_gbx h[hang gghc h[eZklb b
gh]h wdklj_fmfz\ jukZdhc \u[hj hijz\~Zg
Z,gZ a bah[jZz _gby ijh\h”*blky k p_evx i
Tﬁﬁb h ijb[ebabl_evghf dhebq_kI\_ h[t
%I evgh ©]jm[uo? hp_gdZo bo f_ kIhih

s_]1h wdklj_fmf b |_f kzZfuf ih\ukblv @az?“[ E%
kzfhl]h wdklj_fmfz GZ|JJ_U‘R<IZ\e gZ 1jZn q
kdZy bekigZlpby aZ\bkbfhklb pbjdmeypbtb NWIg—th
eh” _gby kdZg_jZ ijb jZaebqguo dhg|JZk|ZO—Ihlﬁ1€
lib \_ebgbg_ dhgljzkliZ jZ\ghc ]JZ"Zpb)p

nbdZo ijZzdlbg_kdb iheghklvx ©bkqg_az_1?2 .

. . R uc j_"bfa H”rgzZdh ijbf_g_ gb kd
k z hjfz @ h iheh h 1z B
mszy bgnhjfzpbx iheh _gbb h[t_d T g”’ jZaf_jh\ g_kfhljy gZ agzZqbl_e

agzZdZ dhgZjXkldzZg_jzZ ijb\h~bl d baf_g _\gbx ;E =
\ugbkebl_evghc gZ]jmadb_  \e_q_
zZdehgZ ihey Mdzazggzy hkh R
e_gby gzdehgz ihey Mdzazggzy [Qggg} S gr *s_c kihkh[ghklb f_IhAZ WIh hkh

z Ihf k ihlhdzf Ihj i W
?b g\IZ ng e_ bihlhdzf \_dihjguo ife_c) E’ai'?equ_ ihyle gby g _kdhevdblo [ebad
<ulhj jzaf_jh\ kdZg_jZ az\bkbl hi JtZaf_ﬂ\ gu[0 fzehjzjgiuo h[t_dlh\ < mkehibyo hlk

- Zijbhjghc bgnhjfZpbb h jZzaf_jZodlZdbo

_dlz Kdzg_j jzaf_wuzfinggh ji_*Z_I ]JZgbpq . : . .

" h\ h [hkgh\Zgb_ \u[hjz jzaf_jh\ kdZg_jZ \ \h
h[t_dIZ bgl j _kz jpkgh _]h bklhevathg I\h K e dpbb [ukljhA ckl\b_2 gyley Ik
ijy ' _gh kh agZgbl_evgufb \ugbkebl_ e\Zguf % h[e_ fhe - - -
fb j_"bf Ilhgghc ehdZebaZpbb M\_ebq_g A
kdZg_jz ijb\h~bl d jZkrhjegddbkh”™_j Zs_c GZ Jb‘k IJb\ _gu azZ\bkbfhklbl b & hl
wdklj_fmf qlh g_ iha\hey_| rbklbggu®&]j iheh _gby kdZg_jZz ~ey I_klh\h]h bah[jZ _gby
gbpu h[t_dlZ Ijb ~hklb _gbb kdzZg_jhf jZaflhh\jb h[t_dlZ H[t_djlZzaf_jZfbu ibd
hit_dIZ bgl_j_kzZ wdklj_fmf mihfygmlhb h[&Z&VbgaZdbjhe__ m~Ze_g hl gZqZeZ dhhjrbgZzl
fZ_ | iheh  _gb_ khhi\_lkI\mxs__ p_gljmjzhalft_j&lifdu ibdk_egZb[he [ebahd d gZgZem
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JbkmghdtK_q_gby bgl_J]jZevguo oZjzZdIl_jbklbd g_j_a wdklj_fmfu khhlI\_Ikl\mxsb_ h~ghfm ba Ij_o h]
Z h[t_dIm <[ h[t_dIm <\ h[t_dIm <

Jbkmghdt;ehdko_fzZ ZelhjZlfj_Zebamxs_]h f_Ih® h[gZjm _gby h[t_dlIh\ k ihke_"mxs_c bo ehdZebaz

hj*bgzl h[t_dl fzaf_jzfbu ibdk_e_c jiZki GZ ljZmdZo hibku\Z_fuo ozjzdl_jbklbd g_ \u”
eh”_g f_""m h[t_dIZfbb « <k_ h[t_dluzh[eeyxlky ©ihklhjhggb_2 g_ g_kmsb_ bgnhjfZpbx
NZxl fbgbfZevguf _~bgbqgguf dhgljZKihf b[tjZkiZzo h[eZklb

eh”_gu \h \lhjd\Z*jZgl_ bah[jZz _gby Mhg jZ®@z jbk ij_~klZ\e_gZ [lehdfz ZelhjblfzZ j

f j_g D kdzZg_j jZaf_jztb ibdk_eyh k Zebamxs_]h f_Ih® h[gZjm _gby h[t_dlh\ k bo ih
Jezkh\Zg k nhEhf "mxs_c ehdZebazZpb_c hkgh\Zgguc gZ bkiheva

bgl_J]j@vguo oZjzdl_jbklbd wg_j]_Ibg_kdbo ki_dlj
Gz jbk ij_"klZ\e_gu JhjbahglZevgu_ Kk %' g : - 9-11_tba_ -4

gby
iZkkfZI1jb\Z_fuo 0zjzdl_jbkibd q_j fa wdkle%Fﬂqu—gb—

eZkl_c khhiI\_Ilkl\mxsbo iheh  _gbx h[t_dlh\ |ng|e|l2ae_gu j_amevlZlu bkke_ ~h\Zgby bgl_]j:

ibk ihalhey_I| k~_eZlv ke_"mxsb_ \u\h*@yuo 0zjzdl_jbklbd “\mo \_dlhjguo ihé_c ihey
GZb[hevrbc hldebd \k_o Ij_o oZjzZdl_jbjgbqd] kibly kdh]h ki_dljz b ihey ]jZz~b_glZ wg_j]
\_Ik\m_1 i_j\htmgZb[he__ m~"Ze_gghfm hl @dmseki dljz 'hemq_gu ZgZeblbqg_kdb_ \ujzZ' _g
dhhjrbgzlh[t_dIm Q_f [eb’_ h[t_dl gZoh?RQlkyzdp pbjdmeypbb ihe_c¢ ihdzZzazgz \hafh gh
gZqZemhjdbgZl |_f ked[g | b & gZ g_lhpkihevah\Zgby ~ey h[gZjm  _gby b ihk2_“mxs_c
©j_Z]bjmxl2 ebazZpbb fZzehdhgljZklguo h[t_dlh\
Bkihevah\Zgb_ pbjdmeypbb NWK \they~blljij*eh”_gguc ih”"oh” d h[gZjm _gbxIh[t_dIlh\
glbl_evg__ hkh[_ggh ijb ehdZebazZphbgp h[gbdh\Ikyp ~hklZlhggh \ukhdhc gm\kl\bk evghklvx

ljZevghc gqZklb bah[jZz _gby ]hjblfbg_kdhc kdhjhklvka\ldley il bkihevah\Zlv
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_1h \ dhfie_dkZo j_]bkljZpbb b h[jZ[hldb bWD[\WZIRDKO PR QY RO XGH\RDPWN V,((( &9)
\ j_Zevghf fZkrlZ[_ \j_f_gb \ qZklghklb &RQIHUHQFH RQ &RPSXWHU 9LVLRQ DQG

+\ kbkl_fZo fhgblhjbg]Z ijhkljzgkIi\z ]1~_&BEBB[h_6HDWWQMH ( 3]
\gbfZgb_ m”_ey_Ilky i_jbn_jbcghc gqzZklb iK&yWSRRbL ¥ &935
NZlgbdh\ h[mkeh\e_ggh_ g_h[dhabikEIlvx Obf_gdh < B Holbe_\ F X_\ DexgZj
I_evghlh ijbgylby khhI\_lklI\mxsbo f_ja holj@ygZ<\h :gZeba bgnhjfZlb\guo ijbagzZzdh\ \ aZz
Amrghlh ijhkljZgkI\z h[jz[hldb ~"Zgguo Zwjhdhkfbg_kdh]h Hhgblhjb

+\ dzZg_KkI\_ dhglmjz ij_"\Zjbl_evghc hHZjaAlklBldnhjfZpbdbmijz\e_gb_ < K
bah[jZ  _gbc 7~ey \u”_e_gby \k_o keZ[hdhhljZklguo LVVQ
hfezkl_c ihl_gpbzZzevgh kihkh[guo y\eylvky h[t8ldMAAbQJV - 5 5 9DQ GH 6DQGH . ( $
bgl_j_kz 6PHXOGHUV $: 0 6HOHFWLYH VHDUFK IRU
>Zevg_crbf gzijo\e_f jZ[hlu y\ey_lky bkk@WHU Q DWVRDAURIIBR P SXWHVLRQ
~h\zgb_ ij_"eh _ggh]lh f_Ih~"Z \ qzZklb hij3i*_e_gby
nhjfu ehdzZebam_fuo fZehdhgljZklguo h[t_dIfizih\ : v Z[ZYg< ?jrhk > I1h~oh”~u d
mkeh\byo j_Zevghc kp_gu Z 1Zd _ kjZ\gblh[g¥gmc¢c_ghgx b hp_gd_ iZjzZf_ljh\ "\b msboky
eba _]h k ba\_klgufb f_Ih~Zfb Djhf_ Ih]lh g\ hg&h "bd~_hihke_~h\Zl_enbhkdbl_evgh d
ihbkd j_r_gbc ih "hihegbm ewfglgfvr_gbk ZeljZzgkihjlghc ZgZebDhdivx!l_jgZy hilbdz
jblfbg_kdhc keh ghklb f_Ih”Z [_a kgb _gbhy dZ&g_kI\Z
ehdZebazZpbb h[t_dIh\ 7~ey ijZdlbg_kdbo ijbfF&Zigbt < Hjeh\: Ju'dh®2G F_lh"u
oZjzZdl_jbam_fuo hlghkbl_evgh h]jZgblg_gguhthzdbgdpbb h[t_dlh\ \ \b*JEId ogbq
ebl_evgufb j_kmjkzZfb hp_gdzZ j_Zevghtic \Uudbketl_& e_dhffmgbdzZpbhggu_ kbkl_fu
ghc keh'ghklb b j_Zebam_fhklb ig_Zeéh _#&gu
jblfh\ \ [hjlh\uo W<F fZeh]Z[Zjblguo jth[hlhl_og@b]lme®&Z Wg_j]_Ibg_kdb_ o0zZjzdl_jbklb
g_kdbo dhfie_dkh\ bah[jZ  _gbc b \b”_hihke_"h\Zl_levghWl” c
gb_ i_j_"ZqZ b h[jzZz[hldZ bah[jZ _gbc fZI_
¢ F_""mgZjhn dkgn KI[=WM O©OEWLB?2 bf
Kblgbdh\ < < ExfbgZjkdbc < < DkjBMegpgh\Z E_gbgzK
dh\ : < HJ[ahj f_lh~h\ jZkihagz\Zgby kh[t_dIh\;hbbk_gdh : B LZjzZih\ Bjgux Zgheba
ihevam_fuo \ kbkl_fZo fZrbggh]k_&]jgbddyw gZqzZezZz I_gahjgh]lh bkgbke_gby Mqg_[ ihk
B'=LM bF L DZeZrgbdh\Z L < K \mah\ : B ;hjbkOggwdh\ Bm"OZjvd Iang
k
DjZkgh\ N < ;mlhjbg : < Kblgbdh\ : G Hihthkeh\kdbc @b]lmébgzZz KmoZj:\
ih~oh~h\ d ZgZebam ijhkljZgkl\_gguo bahdihjghbc ihe_ nZahwg_j]_Ibg_kdh]lh Zi_dljz
\ukhdhlh jZaj_r_gby ~ey ijbf_g_gby \B§_hnbabd b \b~_hihke_~hhxlbevyg@”~bhl_ogbdZz
|_ee_dIimzZevgu_ kbkl_fu KL < < K
Km[[hlbg < < "g™_E\ :gZeba f_lh~h\ ;hlhkeh\kdbe KmozZg_:\ @blmé&bgz
dhfivxl_jgh]lh aj_gby ”"ey jZkihagzZ\Zgby hItglkldBg\: <_dlhjgu_ ihey ihjh *Z_fuZ ij_hJ]j

Ebl_jzImjz

ijhfure_gghklb\lhfZlbabjh\Zggu_ |_oghehldb\Zgb_f Nmjv_ \b”_hkblgZeh\ balZ[jBE  _gbc
ijhba\h~"kI\Z <« K l_ogbdz <« K
Kbjhlz : : Fbljhnzgh\z ? X Fbeh\Zgh\Z :<Ekbev_\ K < ;h]lhkeh\kddb]mebgZ B <

:gZeba Zelhjblfh\ ihbkdZ h[t_dlh\ gZ bah[jgZedplmyo6\k™ _gby ]jmii h[t_dlh\ gZ hkgh\_ nZe
bkihevah\Zgb_f jZaebgguo fh”bnbdZpbc k\lgghdckgihdh ki_dljZ \b”A_hihke_"h\Ebnéwghklb
g_cjhgguo k<l _klgbd <kMby Kbkl _fguwc Z§Zy h[jZ[hldZ kb]gZeh\ K <
eba b bgnhjfzpbhggu_ |I_ogheR]bbK =hev~nZcg B : <_dlhjguc ZgZeba b |I_hjb
lhr j_~ b k ij_"bkemJ KZ F RlIedofl
<DQY 6X@ -L@ =KRX6XSHUSIHBI™H k

GH<U? DGB=8B

<blya_\ <<deq_gdh\ #H\bggbdh\ :Eboh[Z[bg ? :
Pbnjh\Zy h[jZ[hldZ kb]gZeh\ Mqg_[gh_ ba”Zgb \h*&yy\qZahk bBbys athf? ]
k be

J_dhf_g~rh\Zgh 6Zahgoggh kdbf kh\_Ihf N=;HM <H ©JyaZgkdb&{hkimdZjkd\ kgdicc
mgb\_jkbl_I bf < N Mldbgz2a \ dzZzq_kI\_ mqg_[gh]h ihkh[by ey kim”_glhYhh[mqgZx
h[jZah\Zgby ih gZijZ\e_gby®JZ”~bhl_ogbdZ2 b+t ©BgnhdhffmgbdZpbhbgh]bh _lmg
kbkl_fu k\yab? fzZ]bkljh\ i#h©ljh]jzffgZy bg _g_jby?® b ki_pbZebklh\ ih ki_pbZevgh
©Wedjhggu_ b hiwWwedhdljhggu_ ijb[hju b kbkl_fu ki_pbZevghlh gZagZq_gby?

Baeh _gu h[sb_ ijbgpbiu pbnjh\hc h[jZ[hldb kb]JgZeh\ Hkgh\gh_ \gbfZgb_ m
pbnjhluoervbjh\ \ deZkk b DB@ _i_c Ijb\h*ylky I_hj_Ibqg_kdb_ k\_~_gby dZkZxsb_k:
nbevljh\ ijb\h”ylky ih~jh[gu_ ijbf_ju bo ijh_dlbjh\Zgby b ZgZebaZ bo o@jzdl_jbk
kljmf_glu fh”_ebjh\Zgby ijhoh ~_gby kbl]ddehbeyljua\ pheaftP,Q7HEK hevah\Zgb _
kji_"6LP,Q7Me”Kijh_dlbjh\Zgby pbnjh\uo nbevljh\ b fh”_ebjh\Zgby ijhoh 1_gby kb
ebgz_I| "Zggh_ mqg_[gh_ ba”Zgb_ hl bf_xs_cky mqg_[ghc ebl_jZImju \ *Zgghc h[eZ}
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7KH SDSHU LV GHYRWHG WR WKH LVVXHV Rl GLJLWDOMVWOWHBR@PU RV LDWDHOM KWHQB HH P S LRJ
FRPSRVLWLRQKB RDQRRWILWPHDDWIRN® WKUHVKROG ILOWHULQJ LV FRQVLGHUHG ZKHQ WKH
HPSLULFDO PRGHV Rl GHERF SRV DWIHRIQ QKWLIJKQ DOJRULWKP LV SUHVHQWHG IRU WKH FDVH
WKH UHRIL®XH GHFRPSRVLWLRQ DQG LQ WKBVODMWWRSLQILFD)QPVRIBBIL QQRERQWURO XVLQJ
DPSOLWXGHYV LQ HPSLULFDO PRGHWXREWWUQK IRUR KN SIURSHRIMWG (VWLPDWHY RI WKH I
XVLBOHFWURFDUGLRVLJQDOV DV DQ H[DPSOH

.H\ ZRUGPSLULFDO PRGH GHFRPSRVLWLRQ QRQGDQHDVUUWRVHMKROG ILOWHULQJ

Dexq_\u_ keh\&fibjbg_kdzy fh/\y\gyJZ[hIZ ihk\ys_gZ \hijhkZf pbnjh\hc nbevljZptk
A dhfihabpby g_ebg _cgzy ihjh]E\nySh'b]@qlzjgzeVQUO g_klZpbhgZjguo kb]gZeZo k bklbhgvah\Zgb_f

b ii hliZzah\Zab =boéwiZi jbg_kdhc fh~ h\hc ~_dhfihAbpbdj_ 3 Zelhjblf g_ebg
PRy J_hli 9°- i 2l ¥ g thprI evghc ihjh]lh\hc nbevljZpbb dh]~Z ihif_olZ kh~_j'b
<\_"_gb_ _j\uo wfibjbg_kdbo fh~"Zo jZaeh _gby <(

"kl7be g Zelhjblf ~ey kemqZy dh]*Z ihf_oZz

N 1 1 N
< az*zqZo i_j_~Zqb fghlhdZgZepg ZId Zaeh _gby b \ ihke _~g_c wfibjbqg &@hobehA

eh\ \Z"gmx jhev b]jZ_I| ihf_ohmKlhicgpady _Aeh'_g dhgljhev nbevljZpbb k ihfhsvx
jZ[hldZ \u[jZgguo mqZkldhi 'Jb@y'U%_thj/lgb ZfiebIm~ \ wfibjbg_kdbo fhAZo ihemqZ fpo iml_f ij
eh\  dzZ”jh\  g_kmsbo \Z'gmx bgnhjfZeMgzgby =beviomizg]z 1j_~kizZ\e_gu hp_gdth ihlj_rg

I_e_f_ljbg_kdbo kbkl_fZo i_j_@6Zxsbo b

nhjfZpbx h khklhygbb keh ghlh hkt_dlzZ k b

ihevah\zZgb_f Zgkzfley ~Zlgbdh\ g_ijgjuMghfabaihgby klyazZgu k I_f qlh ijb wlhf ih\_"_

lihey Ijbf_jhf fhiml kem blv bgnhjfZpbhgybloZeZ 9gZ jZaebqguo \j_f_gguo hlj_adZo gZi

]JhdZgzZevgu_ we _dljhdZj*bheh]bq_kd® kWdKj MuhpbdeZo fh _| azZf_lgh hlediq dlartkyg ba

dhlihjuo we_dljhdZj*bhkb]gZeu WDK kgh¥zrb@bgkkdbo mkeh\bc nmgdpbhgbjh\Zgby bk
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kRifizlibb gZklhlguo 0Zjzdl_jbklbd nbevljz Z
. . . _ Zijbhjgufb k\_~ _gbyfb hlghkbl_evgh]\oh”~gh]h
eyxsb_ \_dlhj . ”_1 gh dhjj_dlbjh\ZIv gbazabk >° .7 quc inroh~ ijh~ fhgkljbjh\Zg gZ ijbf
fh k ihfhsvx ZeJhjblfZ ihebghfbZevghlh nbevljZ Ij_Iv_]h ihjyrdZ ~ey de
\oh”guo kb]JgzZeh\ k ghjfZevguf azdhghf jzkij_»

[m~_I k\yazZgzZ k h[jZzs_gb_f fZljbpu E—Z
U Z hklZevgu_ dhwnnbpb_glh\ nbésevlj\b

AZdexqg_gb_ .
gby \_jhylghklb

JZajz[hlZgu Zelhjblfu Z~ZilZpbb ihebghfbZevguo Ebl_jzZzImjz
nbevljh\ \ gZklhlghc h[eZklb hkgh\Zggu_ gZ gehpmdteyx F : :e]hjblfu zZ~Zilb\ghc ihebgh
h[jz[hld_ \oh”"guo ~Zgguo b iha\heyxsb_fhzi8Vghly nbevljZpby \h \j hffeddgH P bnjnzy
kdhjhklv koh”bfhklb b kgbablwempAcgue[jz[hldZ kb]gZeh)\ < K
nemdimZpbc dhwnnbpb_glh\ nbevljZz < Ih ~_:AZjlfy\gu_ nbevlju Ihr j ~ DNG Dhmwg
ihemqg_ggh_ \ ijhp_kk_ Z*ZilZpbb j_r_lgb_| & 7497 F Fbij k
jm_I fbgbfmfz kj_~g_d\Z"jZIbg_kdhc Hrb[db \Mb2thm : Klbjga K :~Zilb\gzZy h[Z[hldZ kb

pbhgghf kfuke_ 1Zd dzd ~Zggu_ Ze]hjblfehhi_gbjrgaglhbh b k\yav k
k pbdebqg_kdbfb k\_jldZfb b dhjj_eyplyfb >ew'hfzg < B :~ZilbVgizewljZpby kb]gZeh\

q_gby “Zggh]lh wnn_dIZ ij_"eh’_gZ fh{bwjwdZpbre]lhjblfu F L_oghkn_jZ k
[ehggh]lh Ze]hjblfz \ gZklhlghc h[eZklb hkgb\Zag4dyYK R Ibl_jkhg : F :e]lhjblf gZbf_gvr
gZ k_dpbhgbjh\Zgbb ~"Zgguo gZ i_j_k_dZxX$b Ky N@hjhb d\z~jz1z hrb[db \ qgZklhlghc h[eZ
>7Z9Z hp_gdZ ~"bzZiZzahgzZ baf_g_gby iZ4zZf IgBWZ Zil L &

pbb ]ZjZglbjmxsZy koh”bfhklv ijhp_kkZ Z"ZslZppho $ Kbgl_a IZjhilfZevguo g_eb
IlhdZaBlg qlh ijb ihke_"h\ZIl_evghc hjjZgbagZpduo ihbevljh\ ~ey h[jZ[hldb bah[jZhfgHbc
p_kkz z~ZilzZpbb ~himklbfuc "bZiZahd babdihiglkey fi 0Zgbdz « K

jZzf_ljh\ z~ZilZpbb fh™_I [ulv m\_ebq_lg gqlh i@fl@kKHUEDNRY 0 $ .UHYFKLN 9 ' 6D]RQ

ey_I| ~“hklbgv [he__ \ukhdhc kdhjhklb kohDdliHE UdB]IF DSSURDFK WR LPSOHPHNQWDWLR

jblfz 1j_~eh’_g ihke_~h\Zl_evguc ZelBjbIHRBRPZIDO ILOWHUV ,QWHUQDWLRQDO 6LE

pbb \ gzZklhlghezklb bkihevamxsbc “ey RQWBRO DQG &RPPXQLFDWLRQV 6, %

\_jog_c ljZgbpu iZjZf_ljh\ Z~ZilZpbb ikhp_"mjmewdh&21

ihg_gpbZevgh]h Va\_rb\Zgby ODQVRXU ' *UD\ $ + J)UHTXHQEQBRPDLQ
JZkkfhlj_gu 1Zd _ j_dmjkb\gu_ gvxenghplgddsSwd YH ILOWHU 3URF ,((( ,QW &RQI RC

Ihjblfu z~ZilZpbb \ gZklhlghc h[eZklb iha\®ey8sbQDO 3URFHVVLGS $WODQWD
\ujh\gylv kdhjhklv koh”bfhklb Ze]hliphkZ dZd kZzjfzj_ebk | jfZd_ebk < :gZeba nibabheh]
I_evgh hi~*_evguo gZklhl 1zd b ih hi*"_evguk@b®kdk¢ f F |h~ [ _eh]lh rmfZ F Fbj

M\Z " Z fu _ Z\1l hju
J AZdpby gEZmgbh kdhlh “mjgZezZ ©Pbnjh\Zy h[jz[hldZ kb]gZeh\a ijhkbl
ke A“mxsb_ 1j [h\Zgby d fZ|_jbZeF fyZgzmj[2\edZ b x

Lj_[h\Zgby d I_dklh\uf fZI_jbZeZzZf b khijh\h”bl_evguf "hdmf_glZf
X L_dk#l_dklh\uc j_"ZALHURWRRIGAhjfmeuj_ ~ZdpOdbWK7\SH
X LZ[ebpu b jbkmgdb ~he gu [ulv ijhgmf_jh\Zgu GZ \k_ jbkmgdb I1Z[ebp
"ZggudZmulZxlky kkuedb \ I_dkl_ klZlvb
X H[t_f klZlvb ~h klj ribnil >ey aZdZaguo h[ahjguo jZ[hl h[t_f fh™_I
~h klj
X GZa\zZgb_ klZlvb gZ jmkkdhf b Zgl]ebckdhf yaudZo
x Jmdhibkv klZlvb khijh\h"~Z 1ky djzZldhc ZgghlZpb_dfg¥ajudkdad hghd_Fbieb
M>D k\_~_gbyfb h[ Z\lhjZo N B H hjlzgbazZpby "he ghklv mqg_gZy kl_i_g
ihqlz dexqg_\ufb keh\zZfb gZ jmkkdhf b Zglebckdhf yaudZo ZdlIhf wdki_jlbe
hjl]zgbazpbb wdki_jlghc dhfbkkbb
Li Mgby d beexkljzZpbyf
X < _dlhjgu_ ko_fu J#Znbdb evgh bkihevah\Zgb_]jZnbqg_kdbo j_~Zdlhjh\ $
beb &RUHO '5%$:
x JZKkljh\u_ nhlh]jZnbb pbkkmgdpzZaj_r_gb_ g_ GHL_nhjfzl WLII
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3ULPDU\ FRGHFV IRU VSHHFK VLJQDOV KDYH EHHQ IGW K H O RZBINBRE DHYGDRQ RIU PYRNGERJ BE DK
GHFRPSRVLWLRQ 7KH SURSRVHG DOJRULWKP UHGXFHV WKH VD PS®H BLIPIW i % HVQEFR SEOXHY
VLIJQDO DQG LWV GHULYDWLYHV ZKLFK LQFUHDWHVWXRLRHHPPRIXD LW\ . RQVARPENRYV BQV]
RI WKH VLJQDO WUDQVPLVVLRQ DQG SURFHVVLQJ VIVWHP EDVHG RW WKW BHIRGRAWKRT @
DQ LQFUHDVH LQ WKH QXPEHU RI FKDQQHOV DQG I8 HARRPSSRMLGV PRRG 1M WDDIW V RIF IRR WGKLH)
FDW\ LQFUHDVHY WKH QRLVH LPPXQLW\ Rl WKH WUDQVPLVVLRQ V\{®HBLBEE& G WWX K DTYXD I
ILUPHG WKH HIILFLHQF\ Rl WKH PHWKRG XQGHU FRQEKMNIL@QY RRY WO RBYFRQHEKH FRWPIX
LPXP JDLQ LQ QRLVH LPPXQLW\ ZDV SRLQWV RQ WKH 026 VFIBGRH QMRW RQ W KFHRGIBF V
IRU * FRGHFV * NESRLQWVY RQ WKH 026 VFDOH

.H\ ZRUGWRGLILFQWI WKHKDNRYOQY DOJRWMIVKHP GHX*EWERVLWLRQ [C8UIRPWDLUN KHX
QRLVH LPPX¥QLRAWHD QLNRY V WKHRUHP

Dexg_lu_ keh¥h"bnbdZpby ze]hj ajz[hlZgu i_j\bqgu_ dh~_db j_ g _\uo kb]gZech
OmbgXdhie \z fghJhwlZigh_ jza h\ -Zpbb Zelhjblfz OmMdmWez\Z k fghlhwiZiguf jZheh"
Zelhjblf i_j\bggh]h dh”bjh\Zg by ft 1j_reh _gguc zelhjblf kgb Z_ | qZklhImzptidj|Iba
mklhcgb\hklv flZ kj_ Dhl_evgbdh\Zz kq_I nZah\h]h kA\b]Z f_*~m ijhj_"_ggufb hlkg_lZ
T _1h ijhba\hAguo qlh ih\urZ_| _]h ihf_ohmklhcqb\hkiv ih k

- = - g_gbx k I_hj_fhc < : Dhl_evgbdh\Zz JZajz[hlZg

>ey kh\j f _gguo pbnjh\uo kbkl |fkio jfz kbkl_fu i_j_~zgb b h[jz[hldb kb]gZeh\ gz hkgh\_ i

AZgb b h[jZ[hldb kb]gZeh\ wnn kdl|b\VgAguade]lhjblifh\ IThdZaZgh qglh m\_ebq_gb_ qgb
dj Ibazpby dh~bjh\Zgb_ b ij ~kZzleWhdih\7gaeh _gby ih ij_~eh _gghc fh"bnbdZpbbjZ¢lhjblfz
eh]h\uo kb]gZeh\ aZgbfzxl dexq_\rnx]?ﬁa\ﬂh’\\é \Z kms_kI\_ggh ih\urz_I ihf_ohmklhhq \f.]‘klv l
h[_ki_q_gby \ukhdhdzqg kI\_gghd |i —Aff i "Zgb b dZq ,\kl\h \hk/IfIZgh\e gghc j_qbkgk ijb_f_
0jZg_gby ~Zgguo ijb fbgbfZevghf bk—lihﬁ IZevgu bkke_nhitzgbyj"beb wnn_dIb\ghkty 1z

G

. . Zelhjblfz \ mkeh\byo A_ckl\by hrb[hd \ dZi
\Zgbb qZklhlguo j_kmjkht kbkl_fu 0% ( dibl k fzdkbfzZevguc \ubljur \ Bhf| ohmkIF

L_hj_fZ hlkqzkn\ Dhi_evgbdh\Z ke”(‘hPﬂE) khklZ\be [ZeeZ ih rdZe_ 026 “ey d

hkgh\hc ~ey ij_h[jZah\Zgby g_ijlju\guo Kpy| k= [Zeez ih rdZe_ 026ybdhe dz *
gZeh\ \ ~bkdjljlgth ggh_ ij_"klZ\e_gb_ d[bl kt [ZeeZ ih rdZe_ 026
> @ b h[_ki_gb\Z_1 gzZ~_"gmx hkgh Ney \h

kizgh\e_gby bkoh”gh]lh kblgZez gh bf__T hij_*

e_ggu_ g_"hklzldb k\yaZggu_ k ihkljth_ghbligke§l _a mkeh\byo gZebgby rmfh\ \ dZgZe_
jmxsbo nbevljh\ g_\hafh ghklvx iZjZée_&h@hédgngbijb_fe_fh]lh dZq_kI\Z \hkklZgh\e_g
jZ[hldb b fghlb_ ~jm]b_ kbJgZez >Zgguc Zelhjblf azZz kq_l fhabnbdzpt

cevl_jgZlb\guf ihcoh~hf d j_r_gbx NZggrkKlihlguo oZjzdl_KdbkbdbjmxsbevIjh\ dZd

[e_fu y\ey lky bkihevah\Zgb_ Zelhjblfzihd&mifbgw \ jZ[hlZo > @ ~_fhgkljbjm_l agZ
Ydhle_\Z dhlhjuc iha\hey_| kgbablv qizklhud]jbrkdjihf_ohmklhcgb\hklb kbklI_f h[jZ[hldb
aZpbb az kqzl bkihevah\zZgby “hihegdgbl_kVvyub kg ih kjZ\g_gbx k IjZ*"bpbhdgufb f_
fZpbb h ijhbalh~guo kblgZeZ \ lhqdZo HIXip IhkaghbZggufb gZ I_hj_f_ < : Dhli_evgbdh
wlhf h[sbc h[tzf bgnhjfZpbb \ kbkl_f_zk\yab< hKI[hl_ hkms_kl\e_gZ jZajzZ[hldZ b bkke_*
_lky ihklhygguf ih kjzZ\g_gbx k kbkl_fhc ifgphhgdZgghc fh~rbnbdZpbb  Zelhjblfz Om
hkgh | _hj fu <: Dhl_evgbdh\Z Mq_Ih*Zyghden\iF ~ey ijbf_g_gby \ i_j\bgghf dh”~_d_ j._
balh~guo \ukrbo ihjyrdh\ h[_ki_qgb\z_I \hkbpodgreklv Hkgh\gZy mhdla bDRge_"h\Zgky aZde
iZjZee_evghc h[jZ[hldb Z 1Zd _ agzZqlZl_eyghlk\uZgZeba_ fghlhwlzigh]h Ze]hjblfz h[jZ
I wnn_dlb\ghklv ijhp_~mju k> Zlby i_j_*sxgh\tudh”bnbdZpbb ZelhjblfXdhmglhgnlj




/\/ Pbnjh\Zy H[jZ[hldZ Kb]gZeh\ <

\_~_gh kjz\g_gb_ j_ZebazZpbb ~Zggh]lh f_IhhZ _%kulshjDhl_evgbdh\Z NhjfZz :QO kbgl_abjmxs
fhc < : Dhl_evgbdh\Z Djhf_ Ihlh ij dehnbeZjkhm[_ki_qb\Z_I| \hkklZgh\e_gb_ kb]gZeh\
ImjgZy ko_fzZ ZelhjblffghTMewlZigh]lhhiZgéy ijb f_gvr_c gZklhl_ ~bkdj_IbaZpbb qlk ihalhey_
kblgZez ijh\_~_gZ hp_gdZ hrb[hdgblyklolZlydhah\ZIlv j_ZebaZpbkhwnikewdhg_qghc kfimev
bamqg_gZ ihf_ohmklhcgb\hklv kbkl_fu b_j\bpgghoizj@kt_jbkIBDBIXDBO wlbo nbevljhyg ~_fh
jh\Zgby b i_j_~Zqb j_q_\uo kb]JgZeh\ §Z tkkghim IjagZgbl_evgh kgb  _gguc mjh\_gv [hdh\L
eh”_gghc kbkl_fu i_kldh\ qglh kms_klI\_ggh mf_gvrzZ_I| I|j_[h\Zgby
FhAbnbdZpby ZelhjblfZ OMb\ez \Z jA_ZebaZpbb HA_gZdP NQO kbgl_abjmx;bo nbevlj
k jZaebgqguf qbkehfehdgz Zgguo kbk|_f.-l_]_ Zqgb kh]hZ_U.dglIm Danjlbgz
Ydh\e_\Z g_ hij_~_e_gu qlh ijb\h”~bl d hrb[dZf
L_hj_fzZ < Dhl_evgbdh\zZ y\ey_Ilky hkgh\hickllZgh\e_gbb kb]gZzez Ke_~h\Zl_evdph "ey bk
jbb h[jz[hldb kb]gZeh\ kh]leZkgh dhlhjhc 9Zgpbyulgkh\j_f_gguo pbnjhl\uo kbkl_fZo i_j_"ZzZ
kblgzZe fh _1l [ulv Ihggh \hkklZgh\e_gZba gihklohvtbfh fh*bnbpbjh\ZIv Zelhjblf iml_f dhjj_dr
I_evghklb _]h hlkg_lh\ [_a ihl_jb bgnhjfZNBRWO Bi[h*gh\j_f_ggh ijh\_klb Ziixhd@®fZpb
sb\ wim |I_hj¥nB Omjlbgl bYdhle_\ jZ&jZ[l_abjmxsbo nbevljh\ ih djbl_jbx fbgbfmfz kj_"g
I1Zéd Zel]lhjblf k\yazZgguc k \hkklZgh\e_gbd¥YZRpabtvoe Adh]l]h hldehg_gby KDH < j_amevlZzl
gZ hkgh\_ hlkg_lh\ kZfhlh kb]l]gZezZ b _]hfhjhbebtZghte]hjblfZz OmjMddde_ \rhemq_gu
dhihjuc a\mgbl ke_~mxsbf h[jZzahf > @ gZklhlgu_ ozZjzd!l_jbklbdb :QO b NQO kbgl_abj
?keb kb]gkeV bf__1 ij_h[jZah\Zgb_ Nmpevljh\ ijb\_"_ggu_ gb’ _
o izdh_ qlp: ijb it S 1r) £ Q0% b NQ@II kbgl__abjmxsbo nbevihjh\ f
bnbdzZphbae]lhjblfZz Omjyudgde \Zey "\nZod
\_jogyy agzZklhlz ki_dljz kb]h)Z/%fZl‘_"h[U|V gZevghc kka(_)fu bf_x| ke_~mxsbc \b"
iheghklvx \hkklZgh\e_g ba ihke_"h\ZI_evg@kllb hqu| ) ) |
Ih\ kb]gZez bO_]h i_j\uo ijhba\h~guo \ayluo _ ijb] ) i iib )
\ jz\ghf_jgu_ fhf_ugjluf_gtk bgl_j\ze@7 1~_ $ | ® . ) I ® .
7+i jbhA Abkdj phdZ kbjgZeZ khlezkgh | hj f_ >HPl Z) S bz
<: Dhl_evgbdh\Zz bkihevamy ke_"mxsmx:QnQﬁFfIanNQNI kbgl_abjmxsbo nbevhjh\ f

\hkkigh\e gby kblgZeZ > « @ "bnbdZpZe]hjblfZ OmjWdhie W |j_odZgZe
[, W ghc kbkl_6_ bf_xI ke_~mxsbc \b® > @
$ | )

° | [ Qo7 2VDRW Q07 @7

I fo w Qdzw

LN QQSWQ/O?OfI/A I ) )

J Zebamy nhjfmem ijb jZaebqguo aazd_gbyo 0
ihemqgqz_f kbkl_fu hfljz[kd]gZeh\ gZ hkbgh\_ Ze] - I ) ijbId )
jblfZ Omjlbdh\e _\Z k jZaebqguf dhequ_kﬁh# d® I ) ijb ) Id )

gZeh\ < jzfdZo ~Zggh]h bkke_~h\Zgby jZkkfzZljb\Z_f .
kemgzZb h~ghdZgZevguo ’\\mongZengO)Ijlodégfg\/'d&?dd)
b q luj_ odZgZevguo kbkl_f i j0~Zgb ijb =S ijb) 1d )
HrghdZgZevgZy kikl_fZkgh\ZgZ gZ _|_hj } ijbld )
f_ < Dhl_evgbdh\Z dhlhjzy h[_ki_\z$ hhk&I

gh\e _gbkb]gZeih Abkdj Ibabjh\ZghlidqzlZf !J.b ) 1d)
[bQ7\ nbevlj_ gbadbo qzZklhl | @ Sijbld)
Iib m\_ebqg_gbb dhebqg_klI\Z dZgZeh\ ’\R =Sijb) 1d )

ijhp_"mjhkklZgh\e_gby kb]gZeZ kh]leZkgh Zed®|f® NQ@& | kbgl abjmxsbo nbevhjh\ f
Omjlbgdh\e\z ij_~"ihez]zZ_I bklhevah\Z_gb_Abrhl 8'Zplite]hjblfz Omj_}(tdqﬂe \Z q_luj_Bd

Ih\  kZfh]tkb]gZefp Q07 b _]h ijhbalh"gyo. ohe kpkiO f - - -

[’ Q07 h ihjyrdZ \ khq_lZgbb k kbgl_abj#mey i j\h]h kbgl_abjmxs_]h nbevljZ :QO b N
sbfb nbevljZfb h[eZ~Zxsbfb ke_~mxsbfb ffimeke_"mxsbc \b"

kgufb ozjzdl_jbklbdZzfb $ I ) )
ay LV 078 | |
m W N EM W\/ » N 0 ) )
- SW 07 y, ) |
Bkihevanbfimevkgmx oZjZdl_jbklibdm ihemfiegg\Whxjhlkbgl_abjmxsnbrevijZz :QO b NQO
ih nhjfme _ \hafh gh e_]dh hij_~_eblvbZfielbke_~mxsbc \bA
ghqzklhlgu_ o0zjzdl_jbklbdb :QO b nzaBqdklhigu_ 1)
0ZjzZdl_jbklbdb NQO kbgl_abjmxsbo nbevljh\ 1) 1) )
-e]hjblf Omj]bighle \Z hlebqz_lky [the _ i Ny
kihc j_Zebazpb_c khgsbmbpbevijh\ ih kjz\g | S ijbld)

gbx k Zelhjblthf \hkklZghkdlgBeh\ gZ hkdh\_ =S ijb) Id )




Jbkmghd:QO b NQO kbgl_abjmxsbo nbevljh\ fh*bnbdZpbb Ze]hjblfz
Omjlbodh\e_\Z ijb "\modZgZevghc j_ZebaZpbb

Jbkmghd:QO b NQO kbgl_abjmxsbo nbevljh\ fh*bnbdZpbb Ze]hjblfz
Omjlboddh\e_\Z ijb |Ij_odZgZevghc j_ZebaZpbb > @

trey lj_Iv_kbgl_abjmxsnfkvIjZ :QO b NQO - ijbld )
bf_xI ke_"mxsbc \b”" $ 1 @ ijb ) 1d)
- | ijb Id
: ) 1] ) .S ijbid)
$ 1 ® ) ijb ) ¢ ) ) | iy
2 ) iib ) 1d) ~ S dib) 1d )
- : ljbf_g_gb_ ~Zgguo kbgl_abjmxsbo nbevljh\ »
) 1w Sijbld) kI f gZ hkgh&lhjblfZ OmjNMugide Wahkh[kih
=5ijb) 1d ) _lih\ur_gbx ihf_ohmklhcgb\hklb kbkl_fuhi_j ~Zq

+rey q_I\_jlhkbgl _abjmxsnprevijz :QO @[tykgy_lky I_f qlh "hihggbl_evguc n_Zah\yc
NQO bf x| ke _~mxsbc \bA \ghkbfuc kbkl_fhc kbgl_abjmxsbo nbevljh\ iha
gZklbggh mf_gvrZlv \ebygb_ rmfhluo dhfihg_g
\hkklzgh\e_gbb kblgzZez > @
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Jbkmghd:QO b NQO kbgl_abjmxsbo nbevljh\pbb*ZreldjplIfz
Omjlboddh\e_\Z ijb gq_luj_odZgZevghc j_ZebaZpbb
KljmdImjgZy ko_fZ i_j\bgguo dh”~_dh\ j_qgbkifhptghc h[eZklb wlhl [ehd \ugbkey_I| Ihqgu_ ag.
fghlhwlzZighf jZaeh _gbb gZ hkgh\_ fh bnbghizyedb~rguN]h ihjyrdZ kb]JgZeZ Lhqggh_ \ugbke_c¢
ZelhjblfZ Omjligh\e_\Z ijhbal\h*guwdey_lkgexg\uf nzZdlhjhf kihkmkI\
Jzkkfhljbf wd\b\Ze glgmx kljmdimjgmx K§PfniMtHA_gbx Ihaghkib \hkklZghle_gby kb]JgZeZ >
nbdZpbb Zelhjblfz OmijfibgAz iFodZgZevghec > pbfzZlhjO kgb Z_1| gqZklhim ~bkdj KbazZpbb &
i Zebazpbb GZ hkgh\_ kljmdimjghc ko fuoi‘h@flﬁz Kﬁ &%&ZZMhOJZgWeth dz"Quc
jbk ijhp_kk \hkklZgh\e_gby kb]gzZez \ IJ gg Clha\hey wnn_dlb\gh bkihedah\Zlv ijl
kbkl _f_gzZqbgZ_ lky k ~bkdj_IbaZpbb ZQZeHFMh‘}hﬁ hagklv dZabeZ k\
Ih kb]lgZgMW k qZklhc hij_~_ey fhc _hj_fh%z ijb_fghc klhjhg_ “bkdj_lgu_ hlkq_lu kb]gZz
izkij_~_ey_lkyOiiZjZzee_ evguf dzgzezf dZ Mie Bék'h'z "bkdj_lbazpbb ih\QriZzadkiyml_f

dhlhjuo ki_pbZebabjm_Iky gz h[jZ[hld_ ]\{i%kd% "“m kbJgZevgufb hA'kq IZfb gme_\uo h
_gguo hlkgq_Ih\ ijhba\hAguo jZaebqguo! hljfilk“?iﬂ“\l Ih kb]gZéehiphbalh”*gu_ ihkimiz
N 0i kbgl_abjmxsb_ nbevlju ) o dhlhju_u\

ihegyxl ijhp_kk nbevIJZpbb b \hkklZgh\e_gby ki
kbl]gZezZz m~Zeyy g_"_eZl_evgu_ \ukhﬂthkIhIgL
ihg_glu \hagbdzZxsb_ ihke_ bgl_jiheypbb <uoh
hikg_lu kb]gZezZ "e@ dEg@eh\ ihKkhi\ Km
fzIhj gZ \uoh”_ dhlhjh]h ihemqgzZxlky Blkg_Ilu \h
gh\le_gghlh kblgzez >Ze__ hkms_kl\ey_lky ¢
ZgZelh\h_ \hkklZzgh\e_gb_ ihemqg_ggh]lh kb]gZeZz
GZ hkgh\_ wd\b\Ze_glghc kljmdImjghlr ko_fu fh
JbkmghdwWd\b\Ze_glgZy kljmdIimjgZy fh"bnbpbjhagwg\hjbgh]h Zelhjblfz ®dtjlbgZFkiZgZevghc
ZelhjblfzZ Omj]ighle \Z j_Zebazpb_c \hafh gh ihkljhblv ko_fm fghlhdjz
DZ ~ublc dZgZe khklhbl ba ke_"mxsbo wejZfaghh\gbym!|_f ih\lhjgh]lh ijbf_g_gby fh*"bnbdZpbb
t>bnn_j _gpbZMh ihjyrdZ j_Zebah\ZgguZelhjblfZ OmjYadZe \gZ jZagwdZiZKljmdImj




JbkmghdKIjmdimjgZy ko_fZ kbkl_fZ h[jZ[hldb b i_j_~Zgb kb]gZeh\ gZ hkdhjb|fh®mbbHdhh eZ & Z
ijb j_ZebazPbhZgZehBwIZih\
gZyo fzZ kbkl_fu h[jz[hldb b i_j ~Zqb Zq_\up

b] o .
eh\ gZ hkgh\_ fhAbnbdZpbb ZelhjMdB\OmAD g K2Y¥_ wdki_jbf_gizevguo bkke_"h\zgbe

ijb j_Zebaz@®bbzgzZeh\3blzZih\ ij_~klZ\e_gZ gXvdki_jbf_glZevgu_ bkke_~h\Zgby flg®bnbphb
ibk ghlh Ze]lhjblfz Onvjdbhgez \Z b jZajzZ[hlZgghc
Ba ~Zgghc kljmdimjghch#daigghc gZ jlkkkjmdImjghc ko_fu ih\lhjghlh jZaeh _gby kb
\b~rgh glh ih\lhjgh_ jZaeh  _gb_ bkoh”"ghkmkbkd¥eyZebkv gZ hkgle\bjhfiZgby i_j\bqguo
khlezZzkgh fh"bnbdZpbb Ze]hjblYAMenjlBgidbdh”_dh\ gZ hkgh\_ ~Zggh]h ij_~klZ\e_ lgby P_
0 dzgzez8wlzZiZo ijb\h”"bl d h[s_fm dh&bqikjbi glz y\ey |ky bkke_~h\Zgb_ \ebygby ]e
gZeh\ h[jZ[hldb jZO@hﬁnZgguc ih"oh” bf__lijZa®h _gby b gqbkeZ dzZgzZeh\ gZ dZq_kl\h \hk
ij_bfms_kI\ hg khojZwuyfhl'dhklv iZjZee_evghhy j_gb \ ijb_fgbd_ ZgZebaZzZ ihf_ohmklhcgb
h[jz[hldb \ugbke_gbc Z iha\hey_|I| ihVWwkbKV_filnf Z01Z2d"_ kjZ\g_gb_ wrkdbdiljbYgh " _hgg
mklhcgb\hklv kbkl_fu i_j_~Zqgb bgnhjfZpbth f_DjhEZ_k lIjZ*"bpbhggufb ih*oh”Zfb ijb h[jZ[h
Ih]lh ijbf_g_gb_ fghlhdjZlghlh jZaeh _gbyi\ k& gZgblg_\uo kb]lgZeh\ >ey h[_ki_qg_gby
k bkihevah\zgb_f fh~bnbpbjh\Zgguo kbgl*hakljmxsdblokib j_amevIiZlh\ bkihevah\ZezZkv klZ
nbevljh\ gZ klhjhg_ ijb_fdhe¥ _ilhh[_ki_gb\Zjhp_"mjz j_dhf_g~h\ZggzZy \ f_""mggjh~ghf
nZah\uc k~\b] Hlh k rz]lhf “"ey hlkq_Ih*Zjl_ ,78 3 > @
kblgZzez b _]1h ijhbal\h*guo jZaebqguo ihjy*day 3jh\_@®_gtwwyki_jbf_glZevguo bkke_~h\Zg
Wlh kihkh[kI\m_| qgZklbgghc dhfi_gkZpbbbkbhkdZahgbezZzkv [ZaZ Zm~bhfZl_jbZeh\ khklh
\ual\Zgguo \g_rgbfb ihf_ozZfb beb g_b”"_Zevgdhkjlyfttho njZza "ebl_evghklvx hl ~h k_
dzgzZeZ i_j_"Zqgb |_f kZfufeagZgth\urzly i AZibkb [ueb \uiheg_gu ijhn_kkbhgZevgufb ~b

f_ohmklhcgb\hklv kbkl_fu i_j_"~Zqgb bgnhjfbppbaglib iheh\ b \hajZklguo ]jmii < e_|
wlhf ih]j_rghklv \hkklZgh\e_gby kb]gZeZ kiiikhclky'bkdlj IbazZplp khlezZzkgh Ij_[h\Zgbyf
ijb_fe_fhf mjh\g_ [eZ]h”*Zjy Ihgghfm mqg_InmMKE_gguo b ,78 3 > @ <k_ aBibkb ij

\azbfhk\ya_c f_""m bkoh~guf kb]JgZehf~b _Adbijijba\hjbl_evgmx ghjfZebaZpbx ih nhjh\gx ]j
gufb qlh h[_ki_qgb\Z_| \ukhgldikix ThgklZzgh\&lb ~ey bkdexq_gby \ebygby jZaebgbc]\ Zfiebl
gby kb]lJgZezZ \ mkeh\byo g_[eZ]hijbylguo gzZé&lh\jh\ G

Ahklzldhf ~Zgghlh Zelhjblfz y\ey_Ilky m\Dehbq_Ilgbh \hkklZgh\e_gby j_qb \ ijbbfgbd_
keh ghklb kbkl_fu i_j_"~Zqgb kb]JgZeh\ \ke_AKldbkvjtgkliZz a ke_~mxsHdb f_Ijb
gbkeZbnn_j_gpbzZlhjmM_pbfzlhjh\ bgl_hheyl £+615 6LJQRRLVH 5DWLR Hlghr_gb_ fhs
jh\ b kbgl_abjmxsbo nbevlijh\ gkibjdhfkyihe_agh]h kb]JgZeZ d fhsghklb rmfzZ beb bkdZ"
\hafh ghklyfb iZjZee_evghc h[jZ[hIdb gbkey_Ilky ih ke_"mxs_c nhjfme_




/\/ Pbnjh\Zy H[jZ[hldZ Kb]gZeh\ <

1 .. . oZjzdl_jbklbdZo b g_hij_~_ezgghklb nZmh\uo o0Zj.
Al |
615 Ogg [>¢, >[@ @ Q kibd b ih]j_rgbkib jZkqzl_ ijhba\hAguo[ LZdbf h
° _ ) jzahf ijbf_g_gb_ fh~AbnbdZpbb ZelhjblfZ Omj]l
1"_[ Q £ hlkg_lu bkoh~ghlh j_q_\hc[X®@]gZeZih\e \z gz dz ~hf wlZi_ fh _| ijb\_klb d \haghbd

hikg_lu \hkklZgh\e_gghlh j_q_Uhthks]gae 9gbx hrb[hd b g_lhgghkl_c \hkklZgh\e_gghc j_gqb g
ebqg_kl\h hlkg_Ih\ \ bkke_~m_fhf j gq_\hf njZ}lf_gib fghlhwlZighf jZaeh _gbb wlb hrbZdb gZdZi
+06( OHDQ B6TXDUHG (UURU  Kj_~g xhkyrjnipidbikhylldb dhlhju_ \ebyxl gz lg[smx Ih
hrb[dZ f_"~m bkoh~guf b \hkklZgh\e_gguf KbqyAdndy_IkI\_gigdg_kINZ \hkklZgh\e_gby kb]gzez

\ugbkey Ikykéh~"mxsnhjfme_ Wdki_jbf_glZzevgh_ bkke_"h\Zgb_ Ihgghklb \hkk

1 . e_gby j_g_\uo kb]JgzZeh\ ijh\h~*behkv gZ hkgh\_ Z

06 ( —1(5' >@ Of @ iZaebqguo | _kih\uo kb]gZeh\ dZ “ud ba dhlhj
A i*ze \ kig_f hikg_lh\ ijb gZklhlb ~bkdj_I

91642/ H[t_dlb\gZy f_ljbdZ dZq_kI\a i-sE%M%p < ijhp_kk_ wdki_jbf_glZevguo bkke Ah\
W five Kljme Tghlr 1

\ZggZy gz fh”_eb fZrbgghlh himg_gby bdhl MAz®zkv kijmdimjz fghlhdzgZevghlh b fgh
jm_| kp_gdzihzq_kNZ j_qb khleZkgM2&dZe, 11 jzaeh  _gby hkgh\ZggZy gZ fhAbnbpbjh\
OHDQSLQFRUBL642bkihevam_Ilky “ey hﬁe?ﬁjjbblf OmjYmdde \Z k izjzf Q&fbgZehs b
_kI_KkI\_gghklb b ihgylghkib j_gb T - -
Wdkjbf_glijh\h~beky ~ey Ij_o hkgh\guo kemgZ,\ o\ 7|y pkke Ah\Zgbc ijb\ A _ggd_\ I1Z[e
_ *>bkdj_lbazpby j_qg_\uo kblgzeh\ >*°'"‘?“le2ﬁ iBP¥xY qih Ihgghkiv \hkkiZgh\e gbZ j_q_\uo
thegyeZkv gZ hkgh\_ fh*bnbdZpbb Zelhjblif QEIlRI{eyan\zgbb ij_reh” _gghlh ze]hjblfz m
vdhle \z kizjzf_lizfb dhebq_ki\h d29Zeh}z 28N \9BY g ghbkez wizih\ b dzgzeh\ h{jz[hIdb
0 1"0 « dhebg_kWwhzih\ jZaeh” 3by*_ 7 74> ijp pkihevah\Zgbb hlikp lifihbawh guo
3« . _ kblgZeZ WIh \bAgh ba kgb' _gby hp_glzd dzq_kI\
t1_j\bagh_ dh®bjh\zgb_j_q_luo kb]gze?ﬁ\_eidjgthc i _qb ijb m\_ebq_gbb qBlezhZgZeh)
KI\_ i_j\bgguo dh”_dh\ j_q_\uo kblgZe&h\ h¥ibeyal\ ghoih iheghklvx khljezkm _Iky k |_hj_Ib
ebkv Ijb IbizZz Zelhjblfh\ oZjZdl_jguo Aeykj(zbaf%biqn%"ho gbyfb hibkZggufb jZg
kdhjhkl_c i_j_nzqb ~Zgguo O0WELWDMOGRRhth wihlh wdki_jbf _glZevgu_ ~Zggu_ ihAl

0XOWMQG ([FLWDWLRQ kh kdhihkluxki_i~A28p ¢ n@lfi g gb 1j "eh- gghlh ZelhiblfZ \ A\
gbadhkdhjhklgh_ dh~bjhiZgb_ = '_‘hdi(g?fé(}%h"cxkumdlmjb_eb Mmoo Ziguf jZaeh  _gb_f
i_j_"~Zqgb d[elkk_"~g_kdhjhklgh_ dhAthh%glpi—qb\Z | mjtl8y_ gb" Ao oqlh yley IKy

fhkl ::h khdAhj_hk"’X i_j_~Zaqb xdukhdhtkd Ay 71hggut rey h[jz[hldb j_q_\uo kb]gZeh\ b rbjt
Jhikioh_ dh~bjhizZgb_ ki_dljZ ~jm]bo Ibih\ AZgguo qlhdZkihghvah\Zgb
’ —Ath—gdz mkihcabihkib d hrbldzf A dKgZf_oK¥gby Fuj odzgzevghce kijmdimju \ khq_izgbb
e_nh\Zgb_ ijh\h"behkw\ByonkefblZpbb dZgggZ,; ,\iziguf jzaeh  _gb_f iha\hey_ | Zhkibqgv ih
kl\yab k hrb[dZfb kh kemqgZcguf JZk'J—Ale—Qbe-)EGiSJ\hXbZiZahg A b \ur qlh kqblZbiky ij
ghklith, baf_gyxs_cky \ ke_"mxsbo Jh:"_€Zp," t,t ney gbadhkdhjhklguo kbkl f i_j AZqb j_q
« kblgZeh\ b jy~rZ ki bpb%Zedrpuo ijbeh’ _gbc_ Ijbf
J _amevlZlu wdki_jbf_glZevguo bkke_~h\zgbhegb_ kbkl_f i_j_~Zqb gZ hkgh\_ ij_"eh _gghc fh
_ dZpbb ZelhjBlig]by@h\e_\Z ijb dhebq_KI\_ dZg
kbJgZeh\ ijb j_ZebaZpbbZZeYhPHjZ[hldbkgZ fyy winf [mA | s gb'
gh\_ fh"bnbdZpbb Ze]hjblfzy ®mgb\gZk ijbf = |jn\ ~ f wdki_jbf_glzevgh_ bkke_~hdZgb_ wnn
g_gb_f fghlhwliZigh]h jZaeh” _gby GZ iiZdIfpf g Mkis9¥j\bgguo dh~_dh\ j_qg_\uo kbhgZeh\ ijb
gb_ jy*Z ~h dhg_qghlh gbkeZ ge_gh\ ijb\h{yb) |G iRx[GZGen gbb gz hkgh\_ fhAtnbdZpbb
lej_hdkbprbb I1Zd dzZzd g_ mgblu\zZxlky \k—jkgl—fE[ "Hflﬁgth\e_\z J ZebaZpby kbkl_fu i_j "Zc
dhfihg_glu "~ey lhqghgkljmdpbb kblgZeZ > 490 1dbp j_q_\uo kb]gZeh\ gZ hkgh\_ fhabnbc
eh\ k hljZgbq_gguf ki_alzhf bleh\_jr_gkI§Z kfl,\znkms_kivey_Iky k bkihevah\Zgb_f ki_pbZeba
LZ[ebpZHp_gdb Ihgqghklb \hkklZgh\e_gby j_q_\uo kb]gZeh\ ijb j_ZebazZpbb _]h "bkdj_IbaZpt
9Z hkgh\_ fhAbnbdZpbb ZelhjblfX dhig]1hgdZfijg_gb_f fghlhwlZigh]h jZaeh  _gby

Hp gdZz 0 0 0 _

dzq_kI\Z 3 3 3 3 3 3 3 3 <
06 (

615";

9L642/




\

Jbkmghd<ub]jur \ dZqg_kI\_ \hkklZgh\e_gby j_g_\uo kb]gZeh\ QOjdZgZeb8®Hpbih\
9Z hkgh\_ fhAbnbdZpbb ZelhjblfXdhig]1hgdZ jZaebqagujftlfZébhdhrbjh\Zgby
Z 00%( dibl k [ * d[bl k \ * d[bl k

€ SLUAAN kh\f_klgh k ijh]jzffghc kpPWoO @EZgZevgu_ kbkO_fu Z ih” pbnjka_lujo
5 D* “ey fh”_ebjh\Zgby ijhp_kkzZ dh”bjdZggewgu_ kbk0O_f
A_dh”bjh\Zgby Ihkdhevdm |IjZ*bpbhggu_ iZg4f\begh ba ijb\_~_gguo aZ\bkbfhkl_c \uk
hp_gdb dZq\kkkdZgh\e_gghc j_gqb 1Zdb_ d¥#ag 6RIB b \hkklzgh\e _gby j _gb ~ey kbkl_f gz
06( g_ \k_]*zZ z~_d\zZlgh hljz Zx] km[k_dfnvgmbdlpbb Zelhjblfz ohlegXZ4 hklzl_
ijbylb_ dZq_kI\Z \hkijhba\h”bfh]h kb]gZeky>ihe®blhevgufb \h \k_o jZkkfhlj_gguo ker
gh\ghc f_ljbdhc hp_gdb yley_Iky h[t_&lb\geg iuaddchkdhjhkighhhZdb9b00%( kh kdhjhklvx
|_ev 9L642/ dhlhjuc dhjj_ebjm_I k km[t_¢lbYqufbd[bl k kbkl _fZ gZ hkgh\_ fhrgnbpbjh
ihdZzazZl_eyfb ®26@ha\hey_I| lhaggh hp_gblvyghlkl Ze]hjblfz Onrjgbyg \z ~_fhgkljbjm_I
kI\_gghklv b ihgylghklv j_gb gZb[hevrbc \ubl]jur dZq_kI\Z \hkklZgh\e _gghc

< oh”_ Dbkke_"h\Zgby kjzZ\gb\Zxlky g&zgdZdoB8b®y kbkl _fu i_j ~Zgb \ ~bZiZzahg_ hl
9L642/ ey "\mo kbkI_f fghlhwlZighckkbkl_fyz®lm\ ih rdze_ 026 WIH MZAIl \ub]jur
gh\_ fh"bnbdZpbb Ze]hjblfZYAm\gdbyZ, kbkl_fu hkgh\Zgghc gZ ij_~eh’ _gghf iZelhjblf
[Zeeh\ b deZkkbqg_kdhc KbREdm b h[jZ[hl@bnbdZpbb OmYdhg2z \Z gz~ kbkl_fhcmbkihev
bkihevamxs_c |_hg_fmDhl_evgbd#yz[ze Xxs_c deZkkbq_kdmx k:hjDtrh_evgbdhhZitrd
eh\ JZagbpz \ dZq_kI\_ f_"Am Mmfy kbkPZz@XdZa_kI\Z \hkklZghle_gby kblgZeZ Dj
~Zqb j_q_\hc bgnhjfZpbb hp_gb\Z_Iky q_jlaai‘t‘iz'rzji' wdki_jbf_glZevguad ghcke htira
kiz\g_gby \ubljur \ dzq_kI\_ \hkklzgh\e ‘§ghcdiihghem[bgZ jZaeh _gby b dhebqmki\h dZ
‘4 4, 4, s_kI\_ggh \ebyxl gZ wnn_dlb\ghklv \hkklZgh

_ - _ kblgZeZ ijb i_j\bgghf dh~bjh\Zgbb

.GZ jbk ij_"klZ\e_gu ]jZnbdb a_Z\bkbfhkllh-&:Z\aZgh qlh m\_ebq _gb_ gbkez wlZih\ jz
bljurz \ dzq_kI\_ \hkklzghle_ddhkljdtbb 34, qphren dzg®ehikh[ki\m | ih\ur_gbx dZq_kI\:
q_kN\Z wlzBh\ihemqg_ggu_ ijb ijbf_g_ghkb kekkmhge gby j gb gz \uoh”_ kbkl_fu i_j_~

sbo dh”_dh\ 00%( kh kdhjhklvx i_j_~Zqgbh[_kid[dd\Ry ij ~eh’ _gghc kbkl_f_ \ubJjur i_
* kh kdhjhkivk *Zqgb dibl k b * kp¥l _fhc bkihevamxs_c deZkkbq_kdmxhl_hj_fr
kdhjhklvx i_j_"Zqb  d[bl k \ kbkl_fZo k jZagBaau{winl wnn_dI gz[ex~Z _Iky Ihévdh ijb
wlzZizfb jZaeh  _3Jby Ipbdnjhc deaZ[%l*/\_gbb hilbfZevgh]lh [ZeZgkZ f_~"m keh'g

"modzZgzZevgu_ kbXkl_fu ih” pbnjhelj_ 0o «kbkl _fu dzq_kFHhkklZgh\e _gbyljgli_nrh




/\/ Pbnjh\Zy H[jZ[hldZ Kb]gZeh\ <

\

Jbkmghd<ub]jur \ dZg_kI\_ \hkklZgh\e_gghc j_qb ijb j_ZebaZpbb fh bnbdZpblWdeEhjafZ Omj]lbgz
ijb0dzZgzeZo b 3 wlZiZo ey jZaguo i_j\bgguo dh”_dh\
Z 00%( dibl k [ * I k d{b* d[bl k

ihegbl_evghc gZkljhcdb izPpzth 3Py jZagb ijbgylh]h kblgZeZ hp_gb\Z_lky k bkihebah\Zgb _f
guo mkeh\bc ijbf_g_gby db 9L642/ :gZeh]lbggh ij_~u"ms_fm wdki_jbf_glIm

ljh\_~ f kjzZ\g_gb_ ihf_ohmklhcqgb\htklb g\@olky \ubJjudZq_kI\_ \hkklZgh\e_ggHc j_qgb
kKI_fi_j_"Zgb kbkl_fu i_j_"Zqgb j_g_\hc bgnhigpihbrez]z fhec kbkl_fhc b kikighhlkc
hkgh\Zgghc gZ fghlhwlZighf jZaeh _gltb kgpkijeyahd phl_evgbdh\Zz >Zgguc ihdkzazZl_ev |
gb_f fhbnbpbjh\Zggh]h Ze]hjblfZ YamyebdZ kfzIjb\Z IkyZzd dhebqg_kI\_ggZy f_jzZ \ub]jurz \ i
b kbkl_fu ihkljh_gghc gz hkgh\_ I_hj vu € onhhdin&qb\hkib dZ ~hc ba bkke _~m_fuo kbkl_f
gbdh\z \ mkehibyo gzebgby hrblhd \ dZgZzg_ kK\vab .y 716 gy j ameviziubad\bkbfhkl
Hrb[db \ dZgZe_ k\yab \hagbdZxsb_ ijb i j ~ j. .

.hrfrur A ‘ihf_ohmklhcgb\hklb kbkl_fu dh~bjh\Zc

qg_\uo kblJgzZeh\ yl\eyxlky dexq_\uf nzxdlhjhf' "\é&b ) C .
sbf gz Ihglglv b jZa[hjgb\hklv \hkkizgh\e geghP 94y J_d_\uo kblgZeh\ gZ hkghl_ ij_"eh _g
gz ijb_fghc klhjhg_ WIb hrb[db \dexqzx4¢JBifliZ k fahlhwlZiguf jZaeh  _gb_f ih kjZ\g_gb
hrb[dbizd_lgu_ hrb[db ihl_jx izd_Ih\ z 1X§¥_fBgg hkgh\Zgghc gZ I_hj Dhl<evgbdh\z
* gby m& az”_j_d b rmfh\ >ey fh~_ebjhiiydgaebaguo \_jhylghklyo hrb[hd gZ Yh”_ i_j\b
Zevguo mkeh\bc \ ~Zgghf wdki_jbf_gl_ M jhyddfkiZ >ey ZgZebaZ bkihevah\Zebkv ljb Ze
\hagbdgh\_lythyfhd dZgdea! Ah k ih i_j\bggh]lh dh”*bjh\Zgby 00%( kh kdhjhklvx i_j_"~
fhsvx ijh]jzffghlh h[_ki_q_gby ©9RFRGHU?2 dblrlgk k|{RkZ * kh kdhjhklvx i_j_"Zqb




(i

dibl k jbk[ b * kh kdhjhklvx i_j ®Egbhgh_ ij_bfms_kI\h ij_~eh’ _ggh]h f Hh”Z \ |
dibl k jbk GZ dZ "hf ]jZpbdjZz klhh \byo j_Zevghc i_j_"~Zgb "Zgguo k hrb[dZfb dZg
\_IkI\m _ | \ub]jurm \ ihf_ohmklhcgb\hklb kbkl>dy kKptkl_f i_j_~Zqb gZ hd&bgh\dZ 00%

hrghwlZighf jZaeh 3gbb pbnjZ +tijb "\m d[bl k fhnbpbjh\Zgguc Ze]hfbifilbgz

wlZighf jZaeh _8bb Z pbnjZzijb lj_owilz Ydh\e_\W_ki_qb\2ulb]jur \ dZq_kI\_ \hkklZgh

ghf jZaeh ™ _gdb e_gghc j_ib kjZ\g_gbx ZgZeh]blglglfbfzfb
gZeba j_amevlzZlh\ wdki_jbf_glZev@uo gikklekdh\_ |_hj_fu Bhl_evgbdh\Z \ ~bZiZahg

gbc ijb\_*_ggug¢bBgzZz ihdzZzau\zZ_I| qlh kbkl_f& [Zeeh\ ih rdD&6 ijb jZaebggud \_j
h[jz[hldb b i_j_~Zqb j_q_\uo kb]JgZehh gzZyhkigkiyo fhrb[hd gzZ \ohdqgh]lhp\ *_dh”*_jZ <ub
Abnbpbjh\Zggh]lh Zelhjblfz YaimhjebdZ kh fgjur gZ[ex”Z_lky ijb bkihevah\Zgbb « dZgZe
lJhwlzZiguf jZaeh _gb_f ~_fhgkljbjm_I| agZgblwdZghicjZaeh  _gby

\ubljur \ ihf_ohmklhcgb\hklb ih kjzZ\gl_gbx k>&pkbkl_f i_j_~Zgb gZ h&kighldz *

fhc hkgh\Zgghc gZ I_hj_bhl<evgbdhY hk d[bl k \ublJpjudZqg_kI\_ \hkklZgh\e_gghc j_
[_ggh ijb ih\ur_gbb \_jhylghklb hrb[hd g& k¢hYg gbx k ZgZeh]lbggufb kbkl_fzZfb gz

i_j\bggh]h ~_dh~_jZ <ub]jur \ ihf_ohmklhdgb¥fokko: DeéMgbdh\zZ ~hklb]Z_I « [Zeeh
\hajzklz_I| k m\_ebqg_gb_f gbkezZ wlzZih\ bidZagzZeh\ 0g6hijb jZaebgguo \_jhylghklyo hrb[
ih \_j"~Z_|ky ke_~mxsbfb j_amevlzZliZfb \oh”_ i_j\bgqgh]h ~_dh”_jZ WIh ihA"I\_@*Z_1 w

>ey kbkl_f i_j ~Zgb gZ hkgh\_ dh~ |¢Xghk09 ¢ _Ih~"Z ~Z" _ ijb kj_~gbo [blj_clZo
kh kdhjhklvx i_j ~Zqdbl k >\modZgzZbvgZy>kykbkl f i_j ~Zqb gZ HRkghdhkdhjhkigh]h

kl_fz k fgh]lhwlZighc h[jZ[hldhc « wlzZidhthdZa* d[\lbkur \ dZg_kI\_ \hkklzZgh
\Z_| \ub]jur \ ihf_ohmklhcgb\hklb \ "EZigathg _j_qgqb ih kjzZ\g_gbx k ZgZeh]bggufb kb
« [Zeeh\ ih rdZe_ 026 LjzodZdZewgZyhkgh\_ I_hj_fu < : Dhl_evgbdh\z khkl

kl_fZ h[jZ[hldb h[_ki_qgb\Z | \ub]jur \ ~bZiZahg[ZeeZ ih rdZe_ 026 ijb jZaebguo \_jl
« [Zeeh\ih rdZe_ 026 Q_lujzodZgZeWklZp hrb[hd gZ \oh~_ i_j\bgghlh ~_&h~_jz
kbkl_fzZ ~ fhgkljbjm_| fzdkbfZevguc *\uhlj\& | gZ mklhcqgb\hklv Ze]hplthizf dzir \

« [Zeeh\ ih rdZe_ 026 kbkl_fZo k \ukhdhc kdhjhklvx i_j_"~Zqb
>ey kbkl_f i_j_~Zgb gZ hkgh\_ dh”_dzZ *< j_arkkvIZI|_ wdki_jbf_glZevguo bkkz_~h\Zg
kdhjhklvx i_j_"~Zqgb d(bl k >\modZgZewdfh kigkh_ffAh*"bnbdZpby NQO kbgl_abjmxsbo |

k fgh]l]hwlzZighc h[jzZ[hldhc « wlzizl ihdZeuwy_| dhfi_gkbjh\zZlv ihl_jb dzZq_kV\Z \hkk
\ub]jur \ ihf_ohmklhcgb\hklb ~h ih rd#feZe_gghc j_gb \ualZggu_ rmfzfb b hrb[dZfb i_j,
026 LjzodzZgZevgZy kbkl_fzZ h[jzZ[hldb h[Jkanddh@ jlZ[hlu ih~I\_j"~Zx]l qlh fh*bndgpbjh\Zz

\ub]jur \ ~"bZiZahg_ « [BeredZZze026 guc Zelhjblf Omyldg\e _\Z ijb bkihevah\Zgbb fg
Q_lujzodZgZevgZy kbkl_fz ~_fhgkljbjm_I [hadiZbdBeh jZaeh _gby yley_Ilky wnn_dlb\guf j_
guc \ub]juz « [Zeehih rdZe026 Ney jZajzZ[hldb i_j\bgguo dh~_dh\ j_q_\uo kb

>ey kbkli fj_~Zqb gZ hkgh\_*dh”_ldZ kd h[eZ”Zxsbo mklhcgb\hklvx d ihf_ozf b rmfzf \
jhklvx i_j_"~zZgb d[bl k >\modzZgZevgZk\kdidhfZggh \ mkeh\byo h]jZzgbg_gghchijhimkd
fghlhwlZighc h[jZ[hldhelZiZ ihdZau\Z]l \kb[ghklb dZgZezZ Ij_"~eh _gguc f_lh® h[_Kki_«
jur \ ihf_ohmklhcqgb\hklb \ *bZiZahg_ e <«ms [KI\_gguc \ub]jur dZq_kI\Z \hkklZgh\e_ggh

eh\ih rdZe026 LjzodZgZevgzZy KYkZ[hZdb gZ \uoh”_ i_j\bgqguo dh”~_dh\ ijb jZaebgguo \_

h[_ki_qb\Z_blwr \ *"bZiZahg_ « [Zeldgo hrb[hd gZ \oh”_ i_j\bggh]lh ~_dh~_jZz

?h rdZzeQ26 Q_Iulzong.Zengy kbkl_fB ~_fhgklj Ebl_jZImjz

im_I fzdkbfZevguc \ub]ju« [Zeeith r&

e_026 Omplg Y B Ydhle_\ < | F_Ih”?u I_hjbb p
LZdbf h[jZahf ij_"~eh _ggZy kbkl_fZ h[nkigdibhc \ jZ2bhnbabd_ I_hjbb k\Fab=lnkhilbd_

I gZb[hevrbc \ub]jur \ ihf_ohmklhcgb\RElkI\ijbgh_ ba”ZIl_evklI\hfZlb &dlbly _kdhc_ ebl

gbadhkdhjhklghf \dhg'thbhh0 0 % ( dibl k jZImju k

b kj_~g_kdhjhklghf dh”~bjh\Zgbb d[bl k <L >fbljb_\B> Emdvygh\ :elhjblf fZkdbjh\

h~rgzdh ~Z°_ ijb \ukhdhkdhjhklghf dh”bjh\@gyobgZ hkgh\_ ij_"klZ\e_gbydbwjltgzk b
d[bl k gZ[ex~Z_Ilky mklhcqgb\uc \ub]jur \héXgqhkZgb_ f ijhba\h”~guo \lhjhlh b Ij_Iv_]h ihj

\hkklZgh\e_gghc j_gb qlh ih?I\_j 2Z\'| wnklgdld J=JLM « K

ghklv fghlhwlZigh]h j@mehkh]ezkgh fhbnbp Dbjbeeh\GK >fbljb_\ < L Djuky Ih
jh\Zgghfm Zelhjblfm OmH\eyAZ “ey rbjhdih\hKk K Bkke ~h\Zgb_ dzZq_kN\Z i_j ~Z\Z_fhc j_

ApzizahgZ kdhjhkl_c i_j_~Zqb bgnhjfzpbb ijb jZzaebqghf khqg_lZgbb Z®&]hjblfh’
jh\Zgby bklhggbdZ b dzZgzZezZ k\yab \ mkeh\by
Azdexq_gb_ ihf o< _kigbhd J=JLM ¢ <uimkd K

< jZ[hl_ ij_"klzZ\e_g i_jki_dlb\guc iZ*"oh” d<jL >fbljb_\: ?0ZjeZgh\Z :e]hjblf dh~bjh\
ebazpbb i_j\bgguo dh”_dh\ j_q_\uo kin]gZgehhA jgg4 Hkg kb]JgZeh\ gZ hkgh\_ ij_"~klzZ\e_gby
\_ fh*"bnbdZpbb Ze]lhjblfz Yodh\ldgZ khbk Ydhle_\Z b \_d¥%d Ilgh]lh jZaeh _gby fZokbkl_
ah\Zgb_f fghlhwlzZigh]lh jZaeh _gby Kb\dhfowxklwjgghc |_e_nhgblblghd J=JLM <
i_jbf_glZzevgu_ bkke_~h\Zgby dhlhju_m~_fhu ki kldj K
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>fbljb_\ < L <m OhZg] Rhg Ijbf_d@_gb_ Ij>6bljb_\ < L :~AZilZpby dh”~_dh\ j & _\uo kb]
gZevghc fh2bnbdZpbb Ze]hjblf¥di®mi\MZgdeh\ gZ hkgh\_ I_hj_fu < : Dhl_evgbdBEyBbb fh~bnb
ZelhjblfZo i_j\bgqgh]h dh”bjh\Zgby j_g_\udekb]g@F@h\OmjYwdZe \Z d rmfzf \ dZgade  k\
<_klgbd J=JLM < K Pbnjh\Zy h[jZ[hldZ kb]gZeh\ <« K

ghj__\'< = >fbljb_\ < L :elhjblf kh\f_klI®dlhgbeeh\ K G >fbljb_\ <L %DQG YRFRGH
j_ZebazZpbb i_j\bggh]lh dh”_dZ b fzkdbjzZ DBV ED ViHG R Q< DIVRNIQBY UHSUHVHQWDWLRQ
kbJgZeh\ k \hafh ghklvx aZsblu nhgh]yZffDHOJRZLWKP DML R QDOVRMEBHIFHQQULEIRG FRQIHUHQ
kbnbdzZp&cklgbd J=JLM < K DFWXDO SUREOHPV RI HOHFWURQLF 4+ QVWUXF

Dbjbeeh\ K G >fbljb_\ <L $GDSWLYHSFRHEP@IM DSHL&
6HHFK 6LIQDOV &RGHRRQRUIBRRHWGZBDELR &K\ G Dbjbeeh\ < I©b_%wfivljH DZjlz\_gdh
WHPV VW ,QWHUQDWLRQDO &RKQIHd]Hj®FHhPBU RBBOHRVhRI g@dRIZgq_kI\Z ~_dh~bjh\Z
PDWLFV (OHFWURQLFV DQG 5DGLR (QjLQ Nt LKb]gBekgl@Z hbaf_g_gby ki_dljBevghc ~

< ,((( _ '2, gZfbdb djblbg_kdbo ihehRl=KiLHKIlljz <
3,(5¢( ,((( S DWDORBUWXPE

&)3 < $57 ,6%1 K Dbjbeeh\GK >fbljb_\L < Mklhcqgb\hkjlv i_

<L #bljb_\ K DhgklZglbgh\zZ :elHjblf\ldgguo dh”_dhWiyogkb]lgZeh\ gZ hkgh\_ ij_"klZ\e
ie_dkghc hp_gdb dzg_kI\Z j_gb \ dZgZe_gblyadbmdligiled \Z d ~_ckl\bx Zdmklbg_kdbo rm1
J=JLM < K <_klgbd J=JLM <« K

K: ;Zomjbg < L >fbljb_\ Bkke_~th\Zgb_ Phfddjb_\ k¥ Kfbjgh\KF Bkke_~h\zZbfb i
klb Zelhjblfh\ hp_#&dblh\ ijhbal\h~ghc h jZébbmklhcgb\hc b aZsbs_gghc kbkl_fu_lup *Zqgb j_
I_ogbg_kdbo mkljhekKigdd J=JL: <« kbl]gzZeh\ gZ hkgh\_ ij_"klZYebgdyhQem\Z
K <_klgbd J=JLM < K

>fbljb_\ k€ EZgljZIhX K~Zilb\guc Ze] < L >fbljb_\ Ihf_ohmklhcgb\hklv dh”~_dh\ j_
jblf dh”~bjh\Zgby gZ hkgh\&(dhb_th2bnBEd gZ hkgh\_ Zelhjblfz Ouhl\egXZ <_klgbd J=JL:
pbb Zelhjblfz Omjitg& \Z_kligbd J=JLM < K
< K
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GZrzZz dhfizgby mki_rgh azZgbfzZz_Iky gZmqgufb bkke_~h\Zgbyf
\ hfezklb k\yab pbnjh\hc h[jZ[hldb kb]J]gZeh\ b ihf_ohmklhcgb\h]
j_Zebam_f ijh_dlu \ h[eZklb jZz*bhk\yab fh[bevghc k\yab jzZ~ bl
\_sZgby b h[hjm~h\Zgby ey we_dljhfh[be_c
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ijh\_~ gb_ m]em[e_ggh]lh ih\ur_gby d\ZebnbdZpbb
Xx DhgkmeviZidkims_kl\ey f dhglgmexwlZIlyp\ evghklv \ h[eZklb dhfivxl_jglno |I_oghe
kl_f k\yab

GZrb deb_glu HHH ©OL 2/$"§h6SRWHMH &K <j\bk® HHH ©Pbnjh\u_ j_r Cg®yN HHH
©KzZDhfa HHH GIl ©L?IEH<H>HOJ:G® HHH ©Kbeh\Zy we_dljhgbdza FLMKB FNLI

X X X X

Dhglzdl

Nk ] JyaZzgv me DZrbjbgz ~*
\Ihjhc wlZ> hnbk

L_e

(PDUCD#RDEVIKHUD
KZclKWWSV ODEVSKHUD UX




{

M>D

F?LH>BQ?KDH? H;?KI1G8? HPD®B LHQGHKLB DHHJI>BIKBC
IJIB<YADB BAH;J:@?@BEGHC IH<?JOGHKKBKL?F:0 >AA
<UKHDH=H IJHKLJ:GK&G&H=H J:AJ?R?GBY

?]bg F F gk GBB ©Nhlhg2 HRDLMRWRQ#UVUHX UX

Dhaeh\ 2dilg\ g k GBB ©Nhlhg2 HREDLBWRQ#UVUHX UX

Dmag\ pH ~l g ijhn_kkhjij\uc aZf_klbl_ev ~bj_dlhjZ GBB ONhHRFLIGRWRM#UVUHX U
Ilhr _ohgh\ <dBg \ g k GBB ©Nhlhg2 HRFOLBWRQ#UVUHX UX

lj_kgydh\ Hll:g\ g k GBB ©Nhlhg? HRDLBWRQ#UVUHX UX

7+( 0(7+2'2/2*%,&$/ 6833257 )2525()(5(1&,1* $&&858< $66(660(17
2) +,*+5(62/87,21 5(027( @6,1* ,08*(5< 2) (¥F5 685)$&(

(JLQ 0 OR]JORY ( 3 .X]QBRRKHINKRQRY 9, 3UHVQ\DNRY 2 $

7KH SDSHU H[DPLQHV RQH RI WKH PRVW LP SWHWDIQW LIQJGUL\FWIWHPWY RK LK WK WHEGRW H G
WHUPLQLQJ WKH FRRUGLQDWHV RI REMHFWV REVHUYHG LQ LPBSURY D EW OLW & HPH@\GW
EDVHG RQ D JURXS RI UHIHUHQFH SRO\JRQVLEPPDHMNV 7K B WHH b SWK-DER LIGD & Q WLHBK@IW L R Q
JHRUHIHUHQFLQJ DFFXUDF\ &( LV DQDO\]HG DU QW BHF VHL WY LFPIDXWIRYY RIRHRRUGLQDW
QRW FRQVWUDLQHG E\ WKH &( FULWHUWIHRQ 7KW N)$BW L FILHVGL RRU RV KHK/HH SIXKRISIRVHG P HW K
RQ PHWKRGV RI VWDWLVWLFDO GDWD SURBN VIl QUH JIDYBEQKH VWW HPEBH & HR UVLIRRP HW U L
PRGHO DQG WKH HQKDQFHPHQW RI DOMRVYHWKPRIRBDWDRFHVVLQJ UHPRW

.H\ ZRU&MDWHOOLWH LPDJHV& (JHRIUMWHUHRBLQRQSDUDPHWULF HVWLPDWLRQ

Dexq_\u_ keh\Zimigbdhiu_ ba—h[j(/.lzkklejb\z_lky hAbg ba \Z'g_crbo ihdZazm
gby dhhj*bgZlgzy ijb\yadZ &dqjbl[jRe7gpbhgghlh ahgrbjh\zZgby A _feb k\yazgguc k Ihqghklv
g_iZjzf_ljbgq_kdZy hp_gdZ A_e_gby dhhj*bgzZl gZ[ex~Z_fuo gZ kgbfdZo h[t_
<\ A _gb glh wlZ hp_gdZ ghkblldhkiguc 0Zjzdl_j b "he gZ hi|ij_"
- - - eylvky g_ ih h~bghgguf kgbfdzf Z ih ]jmii_ bahl[jZ _gbc
Kimlgbdh\u_ kbkl_fu ~bklZgpighggh]hgwo \ j_amevizZl_ kt_fdb hihjguo iheb]hgh\
Abjh\Zgby A_feb >AA ij_~gZagZqii§ayloey f_"~mgzjhrghc ijzdibd_ djbl_jbc Ihaghklib 1_hij
ihemq_gby hi_jzlb\ghc dzjlh]jzgbp_'W@Ak &(  Hlhkgh\u\Z_lky g_h[oh"bliekah\BElgby
nhjfZpbb h ih~"klbeZxs _c ih\_joghk| bWIE pz)p c g_ iZjZf_Ijbq._kdhC hp_gd‘b dhhj"nghngO jZkk
bgnhjfZpby ij_"klZ\ey _Iky \ \b”"_ h’\b\g a%]z \h[h"ghc hi hlizgba_ gbc dibl_jby &(

JoE . fh1h f_IhAbg_kdhlh h[_ki_q_gby gZ hl
be/\b fhazbqguo jZkljhiuo bah[ja g'ﬁzmlilbq kdhc h[jz[hldb bgthprbb ihalhey |
r_~rbo wlzi ] _hf_ljbg_kdhc dhjjl daRby; §yoh j + gb_ h g _hlohAbfhkib \uiheg_gby ] _hf_Ijb

ljZgknHpjhlzgguo \ dZjlh]jZnbqg_fkdmgghlc dzeb[jh\db kt_fhqghc ZiizjZImju b kh\_jr_gkiJh\zgby
_dpbx < oh”~_ ]_hf_ljbg_kdhc dh&\g_iplﬂbh[ﬂzthldb’igguo j
bah[jZ  _gbyo mkljZgyxlky bkdZzZ \gb h[mkeh
e _ggu_ dhgkljmdpb_c dzZf_ju b mkeh\byfb kt_fdb 2z
1Zd"_ \uihegy Iky ]_hijb\yadZ \b~_h~ZggdohK_higgltkidhc h[jZ[hidb LZd blfbjdgbyo
j_ev_nzZ f_klghklb Bkoh~gufb ®Fgwlifb ki ebg_cguo we_f_glh\ \g_rg_]h hjb_glbjtb\Zgby I
jZpbb y\eyxlky baf_j_gby ebg_cguo b miehybud wé& s_gbyf kgbfdZ highkbl_evgh bklbg¢
f _glh\ \g_rg_]h hjb_glbjh\Zgby dzf_ju i¢kIndEy \ kljhqghf b dZ~jh\hf gZijZ\lrafgbyo Ih
sb_ hl Z\lhghfghc kbkl_fu gzZ\b]Zpbb rkimjlgbhiyf Kkljh*Zlgbdh\ b *Zlgbdh\ m]eh\uo kd
gZcgu_ b kbkl_fZIbg_kdb_ hrb[db hij_~ _hijgbyewsdky hjb_glZpby dzZf_ju ilgyZn]ezZf]dj_
f_glh\ \g_rg_]lh hjb_glbjh\Zgby ijb\h~yl d AlbejukdZgby ijb kt_fd_ Hrb[db \ baf_j_gbyo
gbyf yZkkgblZgguo ih kgbfdzf dfjtbdkr\ ijb\h*yl d h[s_fm kf_s_gbx kgbfdzZ b _]Jin \gmljk
hl bo bklbgguo agZq_gbc Ihwihfm ijzdlbywfkdkd?Z2 @byf <Z guf h[klhyl_evkl\hf &a~_kv y!
yley |ky aZ”~ZqZ ih hp_gd_ lhqghklb dhhjkypglhigdhijbaf_j_gby hl ZiiZjZImju =EHG:KK
\yvadb ihemqgzZ_fuo \ oh”_ gZa_fghc h[jZ[hkkbj#ZElgdh\ D: \h \j_fy kt_fdb kbelvjdhhgZdhjj
eh\ kt_fdb dhlhjzy y\ey_Iky hkgh\ghb o®jEdlhpwlifm kemqgZcgh_ jZkij_~_e_gb_bhrb[hd
dhc diblg_Kdckbkl_u>AA gZlghc ijb\yadb [m”_l gZ[ex"ZIvky lhevdh gZ
lib jZajz[hld_ klZlbklbq_kdh]h ZiizjzliZawh\igdbgguo bah[jZ _gbc
lhgghklb dhhjrbgZlghc ijb\yadb h~bghigguo 3e¥huxzigdb lhgghklb dhhj*bgZlghc ipb\yadhb
guo bah[jZz _gbc \ukhdh]h ijhkljZgkl\_gghhtW ggwe bah[jZ _gbc ba\_kl_g @”"dhkhhl\_
r_gby g_h[oh~bfh mgblu\Zlv hkh[_gghklb KiARb kkzdBhjkdfZy \_ebgbgz jZkkqblu\Z_lky
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kj_~g_d\zZ*jZlbqg_kdZy @Grb[daihjguo lhqdZo >ey dZ ~h]lh kgbfdZ jZkkgblZ_f kj_~gxx hrb]
f_"~m \ugbke_ggufb ih kgbfdm b wlZelbggfih_ag&gglgy dhhjr*bgzl b kj_"g_d\zZ~jZhbg_kdh_

yfb dhhjrbgzl g_gb_ wlhc hrb[db \ f_ljZo
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ih rbjhi_ b ~“helhl_ G_~hklizZlihd ~Zgghc f_Ih"bdf \ hf
qlh hgz g_ ~Z_1 \_jhylghkligh]h agZ&_ldpy hrbyjR jdm gz gzebgb_ ]jm[uo hrb[hd j\ hp_gd_
azgZ k hp_gdhc lhgghklb J_hijb\yadb h”"bgthpoug ukog hZkikh]ezkh\Zgbec dhlihju_ fhlml \haghbc
b g ozjzdl_jbam_I IThqghklgu_ oZjZdI_bbkligHp ¥k _c Kih*~_ki\e _gby hihjguo Ihg_d \uihegb
kl_fu >AA khhi\_IkI\bb k djbl_jb_f =jZ[@&Z >ey wlh]h \

< fbjh\hc ijzdlbd_ b \ khhI\_Ikl\bb k > @w@gbhmggdwxsb_ ikbzZazl

Ilhgghklb hij_~_e_gby iezZgh\uo dhhj*bgZzl tl\_gfig\ [ PDI[\ o\
A“he gh bkihevah\Zlvky agZq_gb_ djm]h\hc*hrbld ¢ Nk L Nb '

> @ &(twlh \_ebgbgZ dhlhjmkgkkivihy N Vy
g_ij_\ahc”_Il hldehg_gb_ gZ[ex”~Z _fuojih kgb>fd *dhh o "
Abgzl lhqdb hl __ bklbggh]h iheh' _gby Djbl_ ni?: Wkg - PePTwW! T 1°_%; 2 1Z[ebagh_
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