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M>D

Ih~ j_~"Zdpb2lkkdlhjZ | _ogbg_kdbo gZmd ijhn_kkhjZ Lhev
Jhkm~rZjklI\_ggh]h mgK\ g kadfy \Z < :
dZzg”~"b”~ZIlZ | _ogbg_kdbo gZmd “hp_glZ Lhev)
]hkm~ZjklI\_ggh]l]h mgBEmijédbgZdB

=hjh*Zhkkbb ijh[e_fu kljhbl_evklI\Z bg _g_jgh]h h]
gby [eZ]hmkljhckI\Z b widhgbpblkl|Zl;d ; "mgZjh~*ghc
gZmaqighdlibg_kdhc dhgn_ Kk GppPbl-AM | _gaZ JBHMI=

+ Kk

< k[hjgbd_ klZl ¢ jZzkkfZljb\Zxlky ZdImZelwlgwe ijh[e _
kI\Z bg g _jgh]lh h[_ki_g_gby [eZ]hmkljhcklI\Zkb wdhe
kfhlj _gu \hijhku \h*hkgZ[ _gby b \hAhhlI\_~ gby ]Jhjh”h\
" gby b j_kmjkhk[_j_ ~_gby Z 1Zzd ' wdheh]bq zZkdb_Zk
gby mj[Zgbabjh\Zgguo | _jjblhjbc b eZg”~rZnlh\

7KH FROOHFWLRQ Rl DUWLFOHY GHYRWHG WR W
HQJLQHHULQJ ODQGVFDSLQJ DQG XUEDQ HFRORJ\
SO\ DQG VDQLWDWLRQ HQHUJ\ DQG UHVRXUFH FRC
RI WKH IRUPDWWIWURI® R IDXQWEEDRQGVFDSHYV

,6%1 « FGBP I=M



M>D

©DMEVLMJGUC E:G*R<NDHFIE?DKGHF BABB®
KL:<JHIHEYXYHEVYLLB

H = ;hqgdzZj_\Z < F <hcgh\Zz

F;MD ©=hjh”"kdhc fma_cguc dhfie_dk ©GZk
] hLhevyllb Jhkkby

< klZlv_ ijh\_~ g ZgZeba kh\]_ f gguo gZijZ\e _
]hjh~rZ k mqg_I|hf f_ "~"bkpbiebgZjgh]h ih*oh”Z d b
H{hkgh\Zgh bkihevah\Zgb_ ihgylbcgh]h b fZlh”"heh
jZ1Z bklhjbg _kdhc mj[Zgbklbdb *ey kha~Zpty p_ehk
"NZ g_h[oh”~bfhklv dhfie_dkgh]h bkke ~h\Zgby nhjf
Imjgh]h eZg”rZnlZ >Zgu hibkZgby dmevimjbuo eZg
itheyhevyllb

Dexq_\u_ kehhZzh” mj[ZgbaZpby ]Jhjh*"kd2w dmev
Imjguc eZg”rZnl ih\k_~g _\ghklvhdMyNjhihev

GZ ~"Zgguc fhf_gl bamqg_gb_ ijh[e_f Jhjh”™Z ijbt
[hevrmx ihimeyjghklv \uimkdZxlky g_Ihevdh bkk:
klZlvb fhgh]jZnbb mqg_[gbdb gh b im[ebdm Iky a
g_klI\h bklhjbh]jZznbgq_kdbo ZgZeblbg_ _kdbo h[ahjh\
hitykgkyl gZ gZr \aljJey”™ ihgbfZgb f keh ghklb ihe
ghklb ihebnmgdpbhgZevghklb fgh]Jhmjh\g \hklb ©
lj [m_| fgh]lh\ZjbZglghklb ih"oh”h\ d _]h bamqg_gbx
f ""bkpbiebgZjgh]h ihroh~Z d bkke_ "~h\Zgbyf

< gZklhys__ \j_fy \ bbup_ klkke ~h\Zgbyob]lhjh” i
fZ |Iky i\W\uo dZd g _dZy dhgkljmdpby dhlhjZy ijh_
eh\_dhf \iehlv “"h f_evqZcrbo » |IZe ¢ hj]J]ZgbaZpbhb
[ulZ Z ]hjh~kdhc h[jZa "bagb _klv j_amevlZl nm
ijhba\h”*klI\ _gguo ijhp \kkjpd <Zd khpbhdmevimjguc
gbaf jZal\b\Zxsbcky ih hij_~ e gguf aZdhghf _jghk
]hjh~rkdhc "bagb hij_ ~ ey |ky p_ggh®lytlZdbZek]|mju



ahf jZagbpZ ith"oh”~h\ k\h”blky d hij_~ e gbx f_ kil
jhrkdhf jZa\blbb Jhjh Zgbpt ydehf bleyo km[t_dlhf wlh
ijhp _kkZ

Gbkdhevdh g mfZeyy gZmqghc agZqbfhklb i_
bf ggh \lhjhc ih”oh” [eb " gZ gZr \alJey™ #fey nhjf
ie_dkgh]lh ij_~klZ\e_gby h ]Jhjh? _ zpmEh\b dlebzfb
1 gZ Jhjh”~ Z ihlhf Jhjh2 ké&by]H "bl_ey < klyab k
jZpbhgZevguf \b*blky \dexqg_gb_\ ihgylbcguc ZiiZz
kdhc mj[Zgbklbdb Jhjh® mj[ZgbklbdZ J]hjh~kdZy dr
ijhkljZgkl\h Jhjh~rkdZy kj_~Z dmevIimjZ ]Jhjh~Z #2h
dmevimjgh]h eZg”*rZnlZ

< dlpg ;; \+xgZgzZe_ ;;, \ [ueh knhjfmebjh\Zgh g _
hij ~ e gbc ©dmevimjgh]h eZg”*rZnlz2 >e¥x gZk g
guf y\ley Iky hij_ ~ e gb_ < E DZ]JzZgkdh]h _dhlhjhf
"bgblv ZdimZevgu_ Zki_dlu wlh]h ihgylby &@&Dmevlr
wlh Ahj\wo hk\h _ggh_ g _eh\ _dhf ijhkljZgkl\h a_fgh
kb

<h\lhjuo wlh ijhkljZgkl\h hk\h_ggh_ g __lhevdh
kdb gh b k_fZglbg_kdb ijh"b\Z _fh_ kh kfulkehf hi
ebq_kdb

B gZdhg p Ij_Iv_ G_ ijhklh ijhkljZgkl\h hk\h ¢
b kf\hebqg_kdb gh b ijhkljZgkl\h \ dhlhjhf BRhklZIlh¢
" lijhl _dZlv "bagv “hklZlhggh [hevrhc Jjmiiu ex™_c

Nhjfbjh\Zgb_ Jhjh~rkdh]h ijhkljZgkl\Zhekh\phihe
yley |ky ijbf_jhf g_ lhevdh \ZjbZglh\ nhjfbjh\Zgby
eZg™rZnlh\ _klghjIh I g kI _kI\ _ggh]h gh & bo kf
gu_\j f ggu_ wihob Z 1Zd" _ \ZjbZglh\ badmZbfhaz
[h i _j I dzZgb_ h”gh]h dmevimjgh]h ezZg”~rZnlz \ *
Ijhkilmx aZf_gm eb[h bo khkms_ kl\h\Zgb_@Z h”*ghc

Dmevimjguc eZ&MeZm]h KlZ\jhihey kh k\hdbf f_ kIl
iheh™ _gb f gZ m~Ze _gbb hl <he]lb \ hdjm _lgbb e k
kl _gdzZfb b k\h_c¢c hkh[_gghc ~ _ckl\bl _evghklvx k\y
I j_gbke _ggufb b fgh]bfb *jm]bfb nZdlhjZf\b dZ k | ~
kf gy |ky gZ £@nkhpekibg _kdbc? GZ dhlhjhZ ohqg |k
gh\blvky g _kdhevdh ih*jh[g__ 1j_"~_ \k_]h ihlhfm
klZe hkgh\hc nhjfbjh\Zgby dmevimjgh]h eZg”rZnlZz
Lhevyllb

=hjhfthize \ ahgm aZlhie_gbkdbmc]utjAhwe dgljhklZ
pbb 11 >hta KIZjh]lh KIZ\jhihey \' | _g_gb_
11 1_j_g _keb gZ gh\h_ f_klh



Wlhl jZchg Gh\h]h ]Jhjh”"Z hdZaZeky p_glphf *"Ze\
by Jhjh*zZ A” kv gZ me Kh\ |Ikdhc aZk_e _gghc \
ileZgm jZa\blby dhffmgbdZpbc ] KIZ\jbaheijladZ
\ A~ gh mkljhcklI\h i_j\h]h h~ghklhjhgg ]h ljhimZzZjz
hg j_"v [ueh gZeZ _gh \h*"hkgZ]_ ggb _ ijhXathkggZ]
jh kdb_ dhffmgbdZphbb

Kljhbl _evkl\h Gh\h]h KlZ\jhihey bf_eh k\hb hkh
ijhly" _gbbo ]J] OO \ KI&Y¥jhijh"klZ\eye kh[hc kdhj
dhgl]ehf jZpbx ihk_edh\ Z g_Jhjh~ \ hfugghf _]h ih
kI\_ggh \ wlhc kbImZpbb ]h\jghyhHkdhechbgdjZkljm
Imj_ kbkl_fZo hk\ _s gby IjZgkihjlZ | _e _nhgghc
bf | kfukeZ

HrgZdh wlh klg\h jg ghagZqZ | hlikmlklI\b_ 1Zdh\l
\j fy \k_ wlb we f _glu Jhjh*kdhc bgnjZkljmdImju ih
Ney jZa\blby gZ p_euo N kylbe by Gh ijbgbghc
hdZaZebkv j ZebaZpby ihlj _[ghkl _c g_ kZflg]lh ]Jhjh
guo ij_"ijbylbc dhukejZzyzZjzdl _jgZ "~ey khpbZebklb

]hjh~Z
Baf _gbehkv g_ l|hevdh ] _h]jZnbg_kdh_iheh  _gb_
]hjh*rkdZy bgnjZkljmdImjZ b dmevimjgu_ ij_"ihqgl_c

"Zgghf kemqgZ_ bf_ _Iky \ \b m ijdggkklbaf bg gdb g
eh\ _dZ ijb ljZgkbbjfphjhrkdh]h ijhkljZgkl\Zz | _ i
nhjfbjh\Zgby ]Jhjh*"kdhc dmevimju

=hjh~*"kdZy dmenbBnb£2Z b ih\_~ gby ex™ & fhlb\t
kimidh\ hkgh\m nhjfbjh\Zgby klj _fe_gbc b ij_ _"~klZ\
wlb ij_~klZ\e _gby jbimZevghklv hdihdk kMgodghklv

Jhev dZlZebaZlhjZ nhjfbjh\Zgby ]Jhjh*kdhc dmev
ey kul]jzeZ fb]ljZpby < Il ogllgb”ey kljhbl _evklI\Z kZf
djmigh]h \ ITh\he v_ ijhfure_ggh]h ij_"ijbylby Dmc]|
=WK \ KlIZ\jhihev b jZ[hgb_ ihk_edb ihkljh_ggu_ |
kljhbl _e ¢ kh \k_c¢ kljZgu ijb_a Zeh \ g_dhlhju_ f
g eh\ _d\ "~ gv

Dhebqg_ klI\h jZ[hlZxsbo gZ kljhbl_evkl\o ]k _j_ "k
ij_\urZeh lukyg g _eh\ _d KIljhbl_eb ijb_a Zeb \ K
jZaguo ]Jhjh~2h\ b ~ j \ _gv k m _ kehribf\obybEky mklh
\beZfb h[s_"blby b p_gghklgufb hjb_glZpbyfb

< j_amevlZl_ Jhjh~rkdZy dmevimjzZ KlZ\jbihley k_j
tkmffZ dmevimj *jm]bo ihk_e _gbc \ Ihf gbke_ b d
KIZ\jhihd&yZd [u Ih gb [ueh gh ]Jhjh” [ue ihkljh_g g_
f kl__keb g_\ fZl jbZevghf Ih \ dmevimjghf kfuke



ijbf_jgh keh ' bezZkv k\hy dmevimjgZy kj_~Z dhlhjZz
ghklyo khojZgbeZkv “h kbo ihj

lj _h[ez"Zxsb_\ wlh \j fy "beu_ ihkljhcdh h~gh\
fZ hklzZxlky |jZ"bpbhggufb dZdghfnfZ\hjeE® gbx
ij_~ihgblZeb kljhblv ba ~ j \Z 1zZd b ih k\hb c kljm
hggmx kljmdImjm khojZgy | b hdjm Zxs__\mjhf ijhk
[ue jZa™_e g gZkzZBewv]hjh™ b ohayckl\_gguihljihKHljhcdb
de Iv ey "b\hlguo kZjZc dkehohakk&blZgh gZ h[_ ki _
gb_ k_fvb ijh*mdlZfb {dhghh blkevbg ¢ dha bgmxr_d b
k_c¢ dkKiljz\jhihevkdZy J]hjh*"kdZy dmevIimjZ k_j ~bgu
eZ gqg_jlu k_evkdhc ”"ey dhlhjhc ozZjzd&!l _fdigkjbh *bg
f klZ jZ[hlu f_klZ "bl_evVvEIWA* uoZk Gh \ baf_gb\rbc
mkeh\byo J]hjh"Zg_\ugm ~_gh baf_gyxl k\hx "bagyv
"b\hlguo | d khdjZsZ Iky ijbmkZ” [guc mdZklhd
gbg_ khdjZszZxl ihkz~db \ h]hjh~ _

Baf_g gb f dhlhjh_ e _]dh ijhke_"b\Zehklv \ ijhkl
NZxkf _gZ \ukhdbo ]Jemobo \hjhl gZ iZebkZ”*gbdb C
bkihevah\Zebkv \ dZq_kI\_ mdjZr _gby 2\hjh\h]h b
kljZzgkI\Z \ k_j;*bdé i _jv ]JezZz\guf we f _glhf bo mdj
klZeb p\ _lu m ohay \ baf _gbebhik¥]igbpolkdd f
Ib\u kf_ ke wkl _Ibg_kdbfb

<b” iZebkzZ~gbdZ djZkghj_gb\h jZkkdZau§Ze h \d
| gbyo \eZ” evpZ ~hfZ b _]h h[blZl e ¢ dZd [u
dZjlhgdhc "hfZ Baf_ gy |ky b gZagZqg _gb_ihf_s gb
f j 1Zd dZd Jhjh*kdhfm "bl_ex g _ | g "[ohk bfthjk b \
dh]h ih*kh[gh]h ohaycklI\Z ihkl_i _ggh nmgdpby k_ ¢
gZ “h jheb I1Zf[mjzZz ]~_ hl\h~behkv _s_ b f_klh "*ey
g_ hg_gv gm guo \ ohayckl\_ IThkl_ i _ggh IZdbo \_
\k_ [hevr_

JZkrbjy Iky \ZjbzZglu ~hkjmPdn X Jhjh®_ m~_ jZ[hlZ

dem[h\ gZ g _eh\ _d dbghl_ZIj gz f ki [b]
guf nhg”hf luk wda_fieyjh\ klZ*"bhg gZ | ajbl
kdbo kZ”™h\ N lkdbo yke ¢ [ZgV Ibihhuo fZ]:
\uo gZ ithkZ*hqguo f _KI*"ZKih mebpZf J]hph”Z dm
jh\Zeb Z\Ilh[mkZ hl[e_]gZy ]Jhjh zZgzZf "hklmi d wlb

< ]J] OO \ dmevimjguc eZg”rZnl Lhewvyllb \

h[jZaby aZkljhcdb fgh]J]hwlZ gh_ kljhbl_evkl\h b |
jZchgh\ ]Jhjh~rZ jZaghklb gbbh[bkjZaf s gbb h[t_dlI
dmevimju 1ij_"klZ\ey | kh[hc kdhj__ khqg_14gb_ g _ |
guo eZg”rZnlh\ kms_kli\mxsbo \ g dhlhju_ fhf_glu i



Bamg_gb_ dmevimjgh]h eZg”~rZnlZ |j_[mk | bkih
| fghc f_Ih~ heh]bb | _f kZfuf hij_bflkklw ¢ hhhelg”
gby gZjjZlb\Z qgzZklbqgh ij_~klZ\e _ggh]h \ *Zgghc
ke "mxsbo Zki_dlh\ Jhjh*kdhc "bhgéviklIjhihey

]hjh~r dZd kbkl _fZ we f _glh\ \aZbfhk\yab wlbo
| fhh[jZamxsb_nZdlhju

f oZgbaf nhjfbjh\Zgby dmexbmjgm]Z KlZ\jhihey
Lhevyllb

khpbhdmevimjgu_ nZdlhju jZa\blby we_ h _glh\ ]l
kljZgklI\Z KlZ\jhhreanyy|lb

dmevimjguc eZg”rZnl KUEZ&MmyiHby

ih\k_"*g \ghklv dZd IhqdZ i _j k _q_gby JjbamZev
ghl]h Jhjh~*kdh]h eZg*fRim&ygKeéxyllb b “"jm]bo

Kibkhd bkihevah\Zgguo bklhggbdh\

Bevbg < = =hjh” dZd dhgp_il dmevimju >bkl

Jhklh\ g > F

DZ]Zgkdbc < E Dmevimjguc eZg”rZnl b kh\ I
ijhkljZgklI\R Gh\h_ ebl _jZlmaghgbh][

Dmevimjguc eZg”rZnl dZd h[t_dl gZke “by Ih-
N gbgZ F ? DmeFRh\Bgklblml GZke “by KI]J >fh
,meZgbg = k be

E e dh < > IjhkljZgkl\h ih\k_~g _\ghklb \
dmevimj _ < > E_eldhj[HZlkdlbc ]hkdmegImju b
bkdmkkI\ KIJ

FZoebgZ K L K _fbhilbdZ dmevIimjaKiH\k_ ~g _\
e | _cy + Kk

&8/785%$/ /$1'6&$3( ,1 $ &2035(+(16,9( 678'< 2)
7+(67$95232/72%/,$77,
H* %RFKNDUHYD 9 0 9R\QRYD

0%&, BKWNXP FRPSOH[ +HULWDJH
TRIJOLDWWL 5

'Q WKH DUWLFOH WKH DQDO\VLV RI PRGHUQ
ZLWK UHJDUG WR WKH LOWHUGLVFLSOLQDU\ DS
RI WKH FRQFHSWXDO DQG PNWEBRG KQ R W FED\OWR
KROLVWLF LPDJH RI WKH FLW\ WKH QHHIG IRU
PDWLRQ RI WKH FXOWXUDO ODQGVFDSH 7KLV (
WKH 6W DR URISIRWW L

H\ZRUGUW\ XUEDQL]DWLRQ XUEQP®V FHROM XH
U\GD\ OLIH WERRJOWDWWRSRO
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DLM:EVGUWHIJHKUHQBKLDB IJBJH>GU® B<H
HP?GDB D:Q?KL<: <"HXBKL?F:O
P?GLJ:EBAH<:GGH=HHKG:;@?GBY G: IJBE?
K:F:JKDHC H;E:KLB

< G =Z\jbeh\ < F Nbe gdh\

Lhevyllbgkdbc Jhkm A gli\_ kgl ¢ |
] Lhevyllb Jhkkby

lj _"klZ\e g ZgZeba kms_kl\mxsbo fhjZevgh
mklZj \rbo | _ogheh]bc b | _ogbq_kdbo kj_ "kI\ ih
ljb\_~ gu “Zggu_ \h*haZ[hjh\ ih dZqg_kI\m ih”*Z\z

Dexqg _\u_ kehhZhbklhggbd \h*haZ[hgbXh[_a _
gb_ b N fZgl]ZgZpby \hAu "~ e _ah b fZj]Zg_p

GZ k_]lh~rgyrgbc ~ _gv iblv_\Zy \h~Z \ [héwrbgkl\
[ul\Z Tky ba ih*a_fguo bklhggbdh\ gh g_ \kl ]*Z \h’
kKI\m | ghjfzZzlb\zZf dZq_kI\Z K yg\Zjy ]h™rZ \ kbe
N jZevguc aZdhg hl 1 NA H \hAhkgZ[ _gbb b \h~h
\ A gbb < | dkl_aZdhgZ baeh  gZ ]Jhkm~Zjkl\ _gg
j_ \h~hkgZ[ _gby b \h*hhlI\_"~ gby < gzZklghklb g _h
ky

hongu a“hjh\vy b memqgr_gby dZq_kI\Z “bagb ¢
h[ _ki_qgq_gbyj[[kegh]h b dZq_klI\ _ggh]h \h*hkgZ[ _g
hi\_~ gby

h[_ki_q_gby jZa\blby p_gljZebah\Zgguo kbkl _ f |
b \h hhlI\_~ gby iml_f jZa\blby wnn_dlb\gud nhjf m
fb kbkl _fZfb ijb\e_qg_gby bg\ _klbpbc b jZagblby dZ
pbZeZ bbb m] @

< [hevrbgkl\_  kemqgZ_ \ |[|j [h\Zgby aZdhgZ dhlh
dZqg_klI\m iblv_\hc \h?*u ~h[u\Z _fhc ba ih*a_fguo
| jjblhjbb Jhkkbckdhc N_~ jZpbb g_ \uihegyxlky
hgbkldb ih*a_fguo \h” hl hI® _evguo we f ghh\ bkih
Jhklhysb  ]Jjhfha”db_ | _ogheh]bb k ihfhsvx dhlhju
lhevdh \j _"*gu_ bg]j_"b_glu gh b | dhlhjuh. g _hJo
jh\vy g _eh\ _dz ijbf_jzfb 1Zdbo | _ogheh]bc fh]ml [
hkfhk hij_kg _gb_ we deh"bZeba

<h~Z Dbf | hqg _gv \Z° ghtrewngaZdhjpbvy g _eh\ g _ kd
hjl]ZgbafZz 1zd dzd hgzZ khklz\ey | fizikikyglh eZ q
eh\ _dzZ Mqgblu\Zy \ukhdmx klhbfhklv IjZ*bpbhgguo
rbgkl\h \h*haZ[hjguo kd\Z bg \hh[s_ g_ h[hjm~™h\Zc



mklZgh\dZfb b khhjm  _gbyfb vBRiijbfKZfZikdkc h[eZ

Ib ba h[s _]h dhebqg_ kl\Z k evkdbo gZk_ e gguo
dh\ ]Jhjhrkdh]h IbiZz \h*hkgZ[ _gb_ gZk _e _gguo
ki\ey lky aZ kqg_|I ehdZevguo b hAgh]h Jjmiih\h]h
gbo wdkiemZlbjmx| ih\_joghklguh™Maengu_ \h”™u
KmffzZjgZy ijhba\h~bl_evghklv \h*haZ[hjh\ luk
gbke ih\ _joghxlguoluk kml ih”a_ftguo Iluk

f ]h™ Ba \h~haZzZ[hjh\ \ Ihf gbke _ ba ilkh\_jogh

lhggbdh\ khhjm™ _gby \hAhiihxMky hiVddovdh gZ Z \h”~ha
[hjZo L _ogbg_kdh_khklhygb fgh]J]bo ba gbo g m
jZchggu_ p_glju K_j]l]b_\kd b ;hevrZy =emrbpZ 1ihk
FhdrZz HklZevgu_ \h~haZ[hju ih”Zx] \h”m bhlj_[bl_
kldb b h[_aaZzZjZ b\Zgby < KBRhlIhZXdb\hZhhlZkl gZkh
ghnbevljh\Zevgu_ klZgpbb hiI® _evgu_ [ZdI]l_jbpb”g
nbevlju klZgpbb h[_a _e _ab\Zgby GZ \h*"haZ]|
hf a e _ab\Zgbtmfgydq gb_ g@emqr_gb_hj]JZghe il
g _kdbo k\hcklxhgZaaZjZ b\Zgb \ntGhaazZ[hjZo ih"Z |k
\h~rZ g_ijb]h*gZ ~ey iblv_\uo p_e _c

LZ[ebpZJZkij A~ e _gb_ \h~haZ[hjh\ ih dZg tkI\m ihA.
li_[bl_eyf \h~u

L vkdb_v
» hdzazl ep | =hihrkdb_ kbﬁ ?

i | - \hAhkgZ[ _g ﬁ“h”h Rk lh

H[s dhebq_kI\hh
\h~h\

<h”haZzZ[hju \ dh
ijb]h"gZ ~ey iblvy

<h”haZzZ[hju \ dh
lj [m | h[ a e db\Zgby

<h”haZzZ[hju \ dh
lj _[m_I mfy]lqugby ih\
r ggZy _kldhklv

<h”haZzZ[ dhlhjuo
lj _[m_| m~Ze _gby hjl]Zgbq
kdbo \ s klI\

<h”haZzZ[hju \ dh
lj [m | h[ aaZjZ |b\Zgby

<h”haZzZ[hju \ dh
g _ijb]h”"gZ "ey ibllvy

GZ k_]Jh~rgyrgbc ~ _gv kms_kl\mxsb_ | _ogheh]bb b
kj ~"klIiE~"]hlh\db \h”u fhjZevgh b nbabqg_kdb mklZj eb
]h dZzg_kI\Z ih~"Zxl| ebrv ]hjhrkdbo \h~"haz[hhh\ b



"haz[hjh)\ \h~Ahaz[hjh\ ih~Zxl \h*m g _ijb]hAgmx *
gm A JZkij_~ e _gb_ \h”haz[hjh\ ih dZq_kl\m ih”r"z\z f
\h~u ij_~klZ\e _gh \ 1Z[ebp_

DzZqg_kI\h \h~u \ kbkl _fZo p_gljZebah\Zggh]h \
k evkdbo gZk e _gguo imgdlh\ 1Zd"_ \h fghl]lbo kem
\m _| ghjfzf ih | _f _ ihdzZaZl_eyf qglh b ~ey ]Jhjh~k
"bgZfbd_ baf_g_gby dZg_KIZZfhitrk_ek&kdbf \h~hihlj
[bl _eyf ih | _jjblhjbb h[eZklb ijhke_"b\Z Ik hij_~_
ghf _jghkiddZqg_ klI\h \h*u mom”"rZ Iky k k_\ jZ gZ x

gZb[he_ _ jZkijhkljZg_gguo aZ]jyag_gbc \h” ih*a_f
yley |ky "~ e _ah b fZj]Zzg_p Hehiblgghb\Z MjdE]bo a
liyag _gbc gZebqgb_ "~ e _azZ \ \h”_ e _]dh hih_" ey

\hf mjh\g_ ih hdjzZzkd_ \h”u h[jZah\Zgbx Ijm~gh m~
dh\ gZ kZgl _ogbqg_kdhf h[hjm”~h\Zgbb ihy\lehgbx \a
ke hlklZb\Zgby hdjZrb\Zgbx [_evy ijb klbjd _

@ e _ah b fZj]Zzg_p y\eyxlky Ihdkbggufb Iy  eufb
khleZkgh ijbgyluf kZgblZjguf ghjfZf KZglbdu®h k
AN jZgb_ \iblv_\hc \hA_g_ "he ' gh ij_\urZlv f] e

fl e "ey fZj]ZgpZ Lj_[h\Zgby g _dhlhjuohijhba\h
gbdZ 1ibs \uo wg j] IbdZ g _kdhevdh "~ _hkhge < k\
gb_ "~ _e_az b fbjdzigpzh~ghc \h~u h[_a _e _ab\Zgb_
1ZgZpby \h*u vy\eyxlky hkgh\ghc b gZb[he__ jZkijh
jZpb_c \h~hih”~]hlh\db

gZeba gZimgghqg kdhc ebl_jzjmipeu fih h[_a _e
ab\Zgb_ b ~ fZgl]ZgZpby ijbjh”rguo \h™ gZp _Z&b\Z |
gb fZdkbfZevgh]h mq_1Z \' | _ogheh]bb h[jZ[hldb \h”
hkh[ _gghkl ¢ G _h[oh”bfh kha”ZIlv kZfhijhba\hevg
ijhp_kku \u”_e gby ba \h~u aZ]jyaglwl dej£[hih"glZed
hkzZ ~ gb_ b Z~"khj[pbx kZfb dhfihg_glu ijbjh*ghc \h

ljbjhrgZy \h~Z m _ kh” _j bl \ k\h_f khklzZ\_ ij_
dhZ]meyglh\ b nehdmeyglh\dbWwehapgilwbckh ~bg_ gl
kheb "~ e aZ b Zexfbgby Fh gh ~hklbgv Zalb\baZz
\hevgin \u® e gby ba \hAru g_~ _eZl evguo jZ&l\hj _gg
lh\ \ \b”_ I\ _j2hc nZau ijb \ha”_ckl\bb gZ dh"m ba
ljbg_kdbo fZ]gblguo ihe ¢ Ba\ _klgh qglh *"Z°  keZ
|Zdh]h jh”"Z agzZqgbl_evgh \ebyxl gZ oZzZjzZdl_j b k
obfbg_kdbd&jZs gbc \ \h*guo kj "Zo > @

ljb hp _gd_ dZq_ KkI\Z ijbjhrguo \h” hJuqglh mqgblu
g _kdbc khklz\ bg*b\b"mZevguo ijbf_k c¢c b iZlh]_ g
bkoh”ghc \h”u [_a ijh]Jghabjh\Zgby \hafh guo ~"Zevc
gbc G _h[oh”bfh h[jZlblv \gbfZlybijbph2ghy &h~"Z



keh gzZy ] | jhnZagZy kbkl fZ gZoh”ysZykl \ d\Za
klhygbb b j Z]bjmxsZy gZ \k_ \g _rgb_ \ha”[ ckl\by
jZ[hldZo dhfie_dkgu_ b dheehb”gu_ kh_~bg _gby k
f glu hj]Zgbg_kdbo fhe _dme fh]lmlh\Za)magbwkiivb \
AZgb  _gb_ agZgbfhklb ~Zggh]h nzdlhjz ijb\h”*bl d
jZajZ[hld_ | _ogheh]bc b h[hjm~h\Zgby ~“ey \h*hih”"]t
=eZ\guf mkeh\b_f \ukhdh]h wnn_dlZ hgbkldb jZ}
Ibih\ \h™ Ah ghjfZlb\h\ iblv_\h]h dZq_kI\Z y\&y Iky |
gbl e ¢ \ kljmdImjbjh\Zgguc hkZ”~hd dhlhjxc m~Ze
sbf nbevljh\Zgb _f Ih” kljmdImjhc ithgbfZ |ky kljh_ ¢
0ZjZdl _jbamxs__ky dhfie_dkhf khhl\_IklI\mxlsbo nba
fbg_kdbo k\hckl\ [Ijbf_gbl _evgh d \h~hhgbkld_klj
"he ' g&ZjzZdl _jbah\zZlvky ij_ "~ _ \k_]h kh\hdmighkly
kdbo k\hckl\ Kljrmhddagdly kdbc nZdlkjbgkMN&
gZy oZjZdl _jbklbdZ dhlhjZy hljz Z | ]b”"jh~"bgZfbq.
obfbg_kdb_ ijhp_kku khijh\h " *Zxsb_h[jZah\Zgb_d
b bo hkZgh _

We _dljhobfbg_kdh_ \ha”_ckl\b_ b \\_* gb_ kbev
thahgZ kha”Zxl mkeh\by g Ihevdh ey i_jjoh”Z Dbl
1ZgpZ ba jzZzkl\hj _gguo \ Ijm~ghjZkl\hjbfu_ kh_"bg_
nhjfbjh\Zgby kljmdImjbjh\Zggh]h kdhj__ pPAZabdjk
g _f Zfhjngh]h hkzZ~dZ

AgZgb_dZq_kI\ _ggh]h b dhebq_ klI\ _ggh]h obfb
\h~u fbdjh[bheh]bg_kdbo oZjzZdl _jbklbd k mqg_Ihf
\aZbfgh]h \ebygby Z IZd _ hkh[_gghkl_c bgl_]jZev
hi\_gZxsbo wlhfm khklZ\m qZZybdabkely ifth&kgv |G
?K ihalhey | hilbfbabjh\ZIlv ih~[h]j klmi_g ¢ b j_~
\hAu \' | _ogheh]bqg_kdhc p_ithgd_ jZajZ[hlZIv fh? _ev
hibkzZgby b jZkg_|Z | _ogheh]bq_kdbo ijhp_kkh\ bk
juo hijZ\"Zggh \ dZ ~hc dhgdlpblghc kblmZp

Lhevdh Ih]~Z h[_ki_gb\Z _|ky azZ\ _jr _gb e ijhl_d:
e _evgh b ihke_"h\Zl _evgh keh guo obfbqg_kdbo j_ Z«¢
dhlhjuo [hevrbgkl\h aZ]jiyddkelehd c j oh”yl \ hkZ”"hi
gZklv g f lZzedBahh[jZagu_\_s kI\Z ij_ "~ \k_]h w

lhke ~gbf wlZihf hgbkldb \h”u y\ey Ilkyanbevljl
fh ghklv fgh]lhdjZlghc j_ ] g jZpbb nbevljmxs_ ¢ aZ]
ij_bfms_kI\h i _j ™~ | _fb kihkh[Zfb dh]~Z bkihevam_
aZljmadzZ LdZg \u_ f _f[jZggu_ f g __ wnn qgdlb\gu
gu gMZxlky \ ihklhygghf dhgljhe_ "“ey bo \hkklZgh
aZiheg _gby gZklbpZfb hkzZ~dZ ihjbklhc kljredImju I
gbl _evgh_ h[hjm~h\ZgbztzijafAldKIimxZ] _glzZfb <k_ w



lj [m_| ih*dexqg_gby jmqggh]lh Ijm”~Z ij_iylkN\m _| \h
lhfZlbddp hi_ jZpbc ijb jZ[hl_ nbevljh\

LZd gZ hkgh\_| _hj Ibg_kdbo h[h[s_gbc gZb[he
ijb | ZebaZpbb fh*mevghc kbkl fu \ fZeh]Z[Zjblgh
hgbkldb \h”u k wdhghfjbg_kdbo ihabpbc \_~ |ky h
\h~u hahghf mevljZa\mdihf weatljok\ kdbo ihe ¢

Kibkhttkihevah\Zgguo bklhggbdh\
KZglbG Iblv_\Zy \h~Z =b]lb_gbgZ kdb |
gby d dZq_klI\m \h*u p_gljZebah\Zgguo kbKIl f iblv
" _gby Dhgljhev dZq_kI\Z >L_dkl@ mlI\ =hkdhfkZ

rz \\_ A F k
—hje _gdh G 1 Gbadhwg j] Ibg_kdZy ZdIb\Zp
kbkl _f fhgh]jZnby G | =hje_gdh +XhKkdK ZHbkh)\

Lhf Jhk Zkdpibl g =+ k

&855(17 ,668(6 2) 385,),&%$7,21 2) 1$785%/6:$
$1' (9$/8$7,21 2) :$7(5 48%/,7< ,1 &(175%$/,=("
-$7(5 6833/< 6<67(06 21 7+( (;$03/( 2) 6$0$5%
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9 1 *DYULORY 9 0 )LOHQNRY

TRIJOLDWWL VWDW|I
7TRO\DWWL 5X

3UHVHQWY DQ DQDO\VLV RI WKH H[LVWLQJ |
WHRORJLHY DQG WHFKQLFDO PHDQV RI DDWHU
WDNHV TXDOLW\ RI ZDWHU VXSSOLHG
H\ZRUGADWHU VRXUFH ZDWHU DEVWUDFWLR
JDQHVH IURP ZDWHU LURQ DQG PDQJDQHVH

M>D

KH<J?F?GGU? IH>OHD>UIH;E?FFH>?EBJH<:GBY
LI:GKIHJLGUO IHLHBEH=<HJH>:0

. > B\Zgh\Z

N=HM&XHfZjkdbc gZpbhgZevguc bkke_ ~h\ZIl _evkd
bf gb zdz" fbéhyzhE2NKZfZjZ Jhkkby

< klzlv_ jZkkfzljb\zZxlky kh\j f ggu_ ih”oh”u
ljZgkihjlgh]h fh* _ebjikRggWWAdAggu_ gZ nmg”Zf ZglZevgl
1jZff_ >ey h[h[s_gby ihemq_gguo j_amevIiZih\ bkit
kbnbdZpby fzZfdjhjb f_ahfh”®_ebjh\Zgby



Dexq _\u_ kehhZ ebjh\Zgb_ ljZgkihjlguo ghlhdh\
AZ glZevgZy ~bZ]jZffZ ~hjh gu_ k_Ib mjjEZgbabjh
Ihjbb

K_]1h”gy jhkl b m\_ebqg_gb_fh[bevghklb yZzk e ¢
jh~h\ \f_kl_kh agZqbl _evguf | _fihf jZkrbjhgby iZ
[bevgh]h |jZgkihjlZ ijhbkoh”bl ijb hlghkbl _evgh f_
ebg _gbb ijhimkdghc kihkh[ghklb ~“hjh ghc g Ib >_
gh_ igelZjh\Zgb_ bgnjZkljmdIimju kh\j f gguo ]Jhjh”h\
ijhklhyf ljZgkihjlguo kj_"~kI\ \ Z\Ihfh[bevguo ijh[d
ke ~klI\b_ d kms_kI\_gguf \j f gguf ihl_jyf Ijhklhk
|1Zd™_ m\ _ebgb\Zxl ljZgkihjlgmx khklZ\eyxsmx aZljZ
kiI\h b ~h&iz\ijh mdpbb ijbgbgyxl ms_j[ ]hjh~kdhc
kgb Zxl Imjbklbg_kdmx b bg\_klbpbhggmx ijb\e_ d-
]bhgzZ ijb\h~yl d \gmlj _gg _c wfb]jZpbb gZk _e gby
] llbazZpbb "bl e ¢ kiZevguo jZchgh\ | _j gbke gg
ghkyl dhehkkZeyguwdmmgshfbd Jhjh*rZ Kh\j_ f ggu_ Kk
j Jmebjh\Zgby ljZgkihjlguo ihlhdh\ 1Zdb_ dzZd j_\_j
"Mb® gby b k\ _Thnhju k g _kdhevdbfb j_ "bfZkb jZ[hl
Ibggh kfy]JgZx!l ijh[e_fm \j_f gguo ihl_jv \ &\lhfh[b
jZo Z wdki_jbf _glZdZeXgy4¥Y b ieZgbjh\dZ ]Jhjh~Z
e gb_ f [he_ fbeebhgZ g _eh\ _d g_ ij_"klZ\ey Iky
"helh\j f ggh]h mom”r_gby dZq_kI\Z "bagb ]Jhjh Zc
\hagbdZ | g _h[oh”~bfhklv ijbf_g gby fzZI| fZlbq_ kdh]
gby ljZgkihjlguo ihlhdh\

GZ k~gtyrgbc » _gv \u”_eyxd fEdjhkdhibg Kkdb_f
N eb ljZnbdZ <k_ fh”_eb bkihevamxl| hldjugmx =jb
NZf _glZevgmx ~bZ]jzffm > @ dhlhjZy k\yaulzZ | |z
ljZgkihjlgufb kj_~kI\Zfb iehlghklv ljZgkihjlgh]h ih
kdhjhklv

Ba fzZddmkbg kdbo fh” e ¢ gZb[hevrb_ \gbfZghb
m”~ ey |lky klhoZklbqg_kdbf fh~ _eyf dbg_ fZllmg_ kdbf
\Zxsbf \ _jhylghklv Z\Zjbc ijb jZaebgguo iehkghklyo
kh\uf fhr _eyf /25 > @ \ dhlhjuo mqgblu\Z _I|ky ih\_~
e ¢ fhn _egfkhkglby > @ \dexqZxsbo \ k_[y ljb jZ;
nmg~"Zf _glZevgu_ "~bZ]jZffu k\h[h~gh]h ihllhndZ kd
klhygbhy©)DVWBOD @MP > @ bkihevamxsbf \udbke gkt
Ib\ghc iehlghklb [_a baf_g _gby nmg”*Zf _glhevghc
AN eb \ukr_]h ihjyradxh[ijzke "~gxx \_I\v fZdjhkdhibqg_
fhr e ¢ ljZgkihjlguo ihlhdh\ Hgb \dexqZxl \ k_[y
hibkul\Zxs_ _ mkdhj_gb_ ih hlghr_gbx d kdhphklb jZ



ku\Z _fhc nmg”Zf _glZevghc “bZ]jzZffhc GZb[he_ _
gbo y\eyxlky fh” _ev ih Hm @ bZkkh|[emggZy fh” _ev |
\ukhdh]h ihjy*dZ E_[ZdZ > @
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Naomnuocne ( aBmnrxm)

Jbkmghdmg”rZf glZevgZy "bz]jzffZ wdki_jbf_glZz
b jZkq _lgu_aglZ§ toby ev

Fbdjhkdhibg_kdb_ fh® _eb hkgh\Zgu gZ ip ~iheh’
A"bl _eb dhjj_dlbjmxl k\h_ ihZ\dkébhkNo hl ith\_ "~ gb
\i_j_"*"bb*msbo Z\lhfh[be_c¢c GZb[he__ ZdimZevgu_ '
fZdjhkdhibg_kdb_ fh” _eb wlh fh* _jgbabjh\Zggu_ fh:
]h jzkklhygby GvxweZ > @ ]*_ kdhjhklv \h*"bl_e_c
©eb” g2 j\h]h ljZgkihjlghK\KE)] i j ~ dhlhjumg | *]
]Jbo LK b ijbgylh]h bf [_ahiZkgh]h jZkklhygby ih
\i_j_"bbmsbf LK fh*"bnbdZpbb fhy Zedpoielbime
ij_~theZ]Z Iky qglh mkdhj gb_beb azZf e _gb_:LK
ljb klbfmeZ Kkh[kI\_ggZy kdhodM gipldydZ2h eb”™ jZ
kdhjhklv ih hlghr_gbx xdfhebevymhj_0o nZa D_jd_jZ > C
N eb jZpbhgZevgh]h \h~bl ey ih LjZc[_jm > @ fF
Z\lhfzZlh\ gZ ~bkdj_Ighf ijhkliZgkl> @ ]*»_ &hjh]Z j
[b\Z_|ky gZ de_Idb \ dZ "l b ghdhjbdky [|JZgkihj
gh_ kj_~kI\h dhlhjh_ i _j f sZ Iky \ ke_"mxsmx de
e _gguf ijZ\bezf



GZb[he_ _ fgh]hh[_sZxsb_ bkke_ "~h\Zgby ijh\h”"y
fbdjhb fZdjhkdhibg_kdh]h fh® _ebjh\Zgby Hgb aZih
f ""m k_f _ckl\hf fbdjhddbailblq" ke ¢ hibku\Zxsbo ih
N gb_ hI™ _evguo ljZgkihjlguo kj_~klI\ b k_f _ckl\hf
kdbo fh” e ¢ hibkul\Zxsbo ~\b" _gb_ dZd ilblhd dh¢
f jhf I Zdbo bkke "h\Zgbc y\eyxlky fh” _eb ihklmizl.
gby b deZkl _jgu>fh@ eb

Kibkhbdkhevam fBkdhqggbdh\

*UHHQVKLHOGY WWXGHWI MOUDIILF FESDFLW
VHDUFK ERDUG SURFHHGLQJV 1DWLRQDO 5HV
SHVHDUFK % RDUG

+RRJHQGRRUQ 6 3 YDQ /LOW +RU®WRRS
PRGHOLQJ WUBRNYWLRQ SUREDELOLWLHV 7UD
6SULQJHU %HUOLQKHLGHOEHUJ

'DJDQ]R & ) $ EHKDYLRODQHWKHRBRULR I ®KZ
/IRQJ KRPRJHQHRXV IUHHZD\ VHFWLRQV% 7UDQ
OHWKRGRORIJLFDO K

IRJJKH 6 ,PPHUWOD¥VOXD@HPDWLFIZDYH \
ILF IORZ 7UDQVSRUWDWLRQ 5HVHDWFK 3DUW ¢

K

YDQ :DJHQIWQH@V ) HW DOOXDNZLEBDMVLA
POWF :DYH 7UDIILF JORZ ORGHO ORGHO 'HYHORS
3URSHUWLHY 7UDQVSRUWDWLRQ 5HVHDUFK 5F
5SHVHDUFK %RDUG K ¢

$Z $ 5DVFOH 0 5HVXUUHFWLRQRRIWVUBFIRC
IORZ 6,$0 MRXUQDO RQ DSSOLHG«PBWKHPDWL

IHEDFTXH - 3 ODPPDU 6 6DOHP +1+ *HQ
ILF TORZ PRGHOOLQJ TUDQVSRUWDWLROQ DQG
OHFWHG IRU 3UHYHQWDOWLRQ DW ,677

1HZHOO * ) $ VLRCSORMAIHE PMDKHRU\GD ORZ
HO TUDQVSRUWDWLRQ SHVHDUFK 3DUWK % OHYV

.HUQHU % 6 .OHQRY 6 [/ 'HWHBKDDMH WL
WUDIILPRGRDYV -RXUQDO RI 3K\WWLFV $ PDWHK
L <« K
7TUHLEHU O . HVWLQJ $ 7UDMKEBPDWRMHM QG
O9HUNHKUV G \\QLPXLOND YWQKR Q
.QRVSH : HW DO (PSLUDKMNMR MCHVRWQ IRRB GH
WUDIILF IORZ SK\VLFIDO 5HYLHZ (



ODKQNH 5 *KQH 5 3UREDELOLVWLF GH\
GRZQ 7UDIILF DQG *UDQXODU )ORZY 6SULQ.
K

02'(51 $3352$&+(6 72 73%52%/(0 2) 02'(/,1*
75%$)),& )/2:6
$ ' ,YDIMRY
6DPDUD 1DWLRQDO 5HVHL
6DPDUD b5XVVL

/KH SDSHU FRQVLGHUV FXUUHQW DSSURDEFK'
EDVHG RQ WKH IXQGDPHQWDO GLDJUPRFURH F
DQG PHVRPRGHOWRIVXPPDUL]H WKH UHVXOWYV

.H\ ZRUGWUDIILF TORZ PRGHOV IXQGDPHQWDC
XUEDQ DUHDYV

M>D

KH<?JR?GKL<H<:GB?HKO<H>HIH>=HLH<DB
IIJHFURE?GGH=H 1J?8BIMLBY >EY K?AHGGHC
>HHQBKLDB HL HI=ZIGBEO A:=JYAG?GBC

B : Gbdhg

Lhevyllbgkdbc Jhkm~Zjkl\_gguc mghb

] Lhevyllb Jhkkby

Mom”r _gb_dZqg_kI\Z \h?u ijbjh”*guo ih\_joghklgu

Ih ihdZaZl _ex hj]Zgbg_kdbo aZ]jyag gbc \ kh\hdmi

gb f mklZj \rbo ko_f \h* hih~]hlh\db gZ * cgl\mxsbh

guo ijijbylbyo \uau\Zxl g_h[oh”bfhklv jZkkfhlj _gb

"hihegbl _evghc hgbkldb \h”u hl hj]Zgbqg_kdbo ijbf |

Dexq_\u_ keh\Zjh*gu_ ih\_joghklgu_ bklihtpgbdb |

g _kdb_ aZ]jyag_gby Ibih\u_ ko _fu \h”hih”*]hlh\db
khj[pby

ljb hp_gd_ldZg\hk*u ij _*gZagZq _gghc “ey iblv_\t
khleZzkgh KZglbG ijh\h~yl obfbqgq_kdbc ZgZeb:
hg gv [hevrhc ghf _gdeZlmj_ ihdZaZl e ¢ kj_"b d
\Z guo ihdzZaZzZl e _c y\ey |ky i _jfZgl]ZgZlgZj hdbke
| jbam_| f_ jm g2édBgblijlZgbg _kdbo [ _gabgh d_jhkk
eu 1I_klbpb®u ] _j[blptbettueu [ _gahe |hemhe b hdb
g _hjl]Zgbg_kdbo \_s klI\ kheb "~ e _aZz gbljblu



GhjfZz i) _"mkfhlj _ggZy KZglbG ih ~Zgeghfm ihdZa
H eHj]Zgbg _kdb_ ¥ gZlolh?*ylky \ \hA_ '\ jZkléhj _ggh
ehb”ghf b \a\_r _gghf khklhygbyo h[jZamxdbo g _ jZ
gZfbqgq _kdmx kbkl _fm \ dhlhjhc ih” \ha” _ckldb_f nb:

g _kdbo b [bheh]bg_kdbo nZdlhjh\ g _ij_julgh hkms_
oh”u ba h”rgh]h khklhygby \ *jm]h _
Hdheh Ij Ib \k_c¢ fZkku aZ]jyagyxsbo \_shkl\ \gh

bklhggbdb k ih\_joghklguf b eb\g_\uf klhdhf k | _jj
|Zjgh g _[eZ]hmkljh_gguo f_ kI k_evkdhohayckl\ g
m]h”bc qglh \eby | gZ k_ahggh_ \i_jbb™MN\ibk gg ]t
h”r p\l_gby kibge guo \h~hjhkkemc*r _gb_ dZqg_ klI\Z \t
__]h”rgh hif_gZ _fh_ \ djmiguo ]J]hjh”~Zo
HqbkldZ hl hj]Zgbgq _kdbo aZ]jyag _gbc hkims_ kl\e
kh[Zfb
Bale _q _gbmFf f khj[pbb dhZ]meypbb bfk ihfhs:

[1Z9
Hdbke gb f jZajmrk ghfisvx oehjZ dbkehjh”

hahgZ b ~_kldh]h mevljZnbhe |h\h]h h[emqg_gby

< gZklhys_ _ \j fy h~ghc ba jZkijhkljZg_dguo ko
lh\db ijhfure_gguo ij_"ijbylbc y\ey Iky dhZhmeypby
\Zgb _f k ihke_~"mxsbf hk\ _le gb_f gZ f oZgbqg_ kdb«
dZlbhgbjh\zZgb_ f G _kfhljy gZ Ih qglh ~"Zggu_ ko f
wdkiemZIlZpbx dZd ijZz\beh \  ]h”~u ijhreh]h \_d:
wnn_dlb\gu b [hevrmx gZklv ]h*Z h[_ki_gb\ZxI| Ij_[r
\Mu H~”rgZdh \ i _jbh” k_ahggh]h ih\ur_gbyahj]JZghb
g _gbc 1zZzdzZy ko _fZ g_\k_]*Z th | 1ZjZglbjh\ZIlv g,
I _gv hgbkldb \h”u

Lbih\u_ ko _fu |j_[m_Iky kh\ _jr_gkl\h\ZIv kbkl _ ft
"hhgbkldb hl hj]Zgbqg _kdboljaX]jywa  ggdegbla[he
Ijb _fe fufb ~ey ~"Zgguo p_e_c \b~rylky mklZgh\db h
mklZgh\db m]Je \Zgby

Hahgbjh\Zgb_ \h”~u gZoh”bl ijbf_g _gb_ ijb h[_a
iblv_\hc \h?*u \h”u ieZ\Zl _evguo [Zkk _cgh\ hklhqgu
a\heyy h”gh\j f ggh ~“hklb]g@dbbWn[ hkdbkebgby ~ e ¢
fZjl]ZgpZ mkljZg _gby ijb\dmkZ b aZiZozZ \h”u b h]
kg | \_kvfZ \ukhdhc hdbkeyxs c¢ kihh[ghklb hahgZ

>hklhbgkl\h wlh]h f _Ih”Z h[jZ[hldb \h”u \ \h”n
\ghkylky ihklhjhggb obfbg_kdb_|j Zhk&ldgl\e@jh”m
gby hahdlZzkehjh”



Hahg fh'gh ihemqgZlv g_ihkj_~kI\_ggh gZ hqgbklg
ijbg_f kujv_f kem bl | _ogbqg_kdbc dbkehjh®aeb ZIf
Amo

| jki_dlb\ghklv ijbf _g gby hahgbjh\Zgby dzZd *_
f ITh*Z h[mkeh\e _gZ Izd _ | ifjbyhhbHhgh g\ _elhqg gbx |
e \h]h khklZ\Z hgbszZ fuo \h® fZeh aZ]jyagy | \h")
Zdpbb Z kZf ijhp_kk e _]Jdh ih~A*Z |ky iheghc Z\IhfZ

M]Je \Zgb_ijhba\h?yl imevihc ZdIb\bjh\Zg§ggh]h m
azZ ZdIib\bjh\Zggh]h m]Jey aZ\bkblad]jygplg ggbyghklb

Bf xsbcky hiul bkihevah\Zgby ihjhrdh\uo Zdlb\l|
ml]Je ¢ gZ \h*hdZgZeZo jy*Z 1hjh~h\ Fhkd\u Mnu |
@ ij_"“mkfzljb\zZ _ | ijh\_~ gb_ ijhp_kkZ m]e _\Zgby
ijhp_kkhf dhZ]lmeypbb \ ZwjZlhjZo b ldlkylZdlguo h!
eh bl _evguf fhf_glhf ijb 1Zdhf \_~ gbb ijhp_kkZ y\e
gZklbpu :M kem Zl| “hihegbl_evgufb p_gljZib dhZ]n
J]hc klhjhgu ijb h~gh\j_f gghf \_~ gbb ijhp Jkkh\ hk
e \Zgby g_ bkdexq_gZ \hafh ghklv [ukljhac [lehdbjh\
\_joghklb Zdlb\gh]h m]ey qZklbpZfb dhZ]meyglZ
A"hkimi fhe _dme aZ]jyagyxsbo \ s _kI\ d \gmlj_gg_«
ih\_joghklb :M >ey kjZ\g_gby 1iehsZ”v \g_rg_c ih\
gbglh gh fZeZ hfdhlehih kjZ\g _gbx k iehsZ”vx \gmlj_
ih\_joghklb “hklb]Zxs ¢t aZ kq_| rbjhdhc k_&b ihj k
f jbfuo k jzZaf_ jZfb khj[bjm_fuo fhe_dme <h bal_
m]Jhevgmx kmki_gabx \\h*yl \ \h*m g_ f g  q_f az
gby dhZ]lmeyglZ

lj_"~ithglbl _evg_ _ bkihevah\zZlv :M gEydhigiglgiguo |
db \h?u ihkdhevdm |j _kmjk b wnn_dlb\ghklv jZ[hlu
kKihkh[h\ ij _M"\Zjbl _evgpdlmggkilo f ITh*h\ hgbkldb \h”u

>haZ Zdlb\bjh\Zggh]h m]Jey aZ\bkbl hl bgl gkb\
gby b ih?[bjZ _Iky hiulguf iml_f \ ij_"\Zjbl _evguo I
hij ~ ey |ky dZq_klI\hf \h”u b \J f g f dhglZdlZ k m

GZb[he__ ith”oh”?ysbf m]Je_ f ey ijh\_~ gby ijhp_
yley |Iky m]hev fZjddhIHMic h[_ki_gb\Z | Jukljh_ ~hk
gb_ zZ~khj[pbhggh]h jZ\gh\_kby b h[ez”~Z | Wighkbl _
khj[pbhgghkchklvx ih hlghr _gbx d [hevrbgkl\m hj]Zg
\ s kI\ LZd _ "ey gm » m]Je _\Zgby rbjhdh pbkihevarl
db KI>D> > @

ljb kjZ\g_gbb f Ih” h\ m]Je \Zgby b hahglhjh\Zgb\
Ahih~Alhlh\db ijhfure_gguo ij_"ijbylbc 1Zd" _bg _h[oh
lulZlvjhba\h”bl _evghklv \h* hihdagh\MWdbh bkoh”~ghc \
U



GZ gZklhysbc fhf_gl ijhbdhimblijebrhklzZnkdv
gh\db hahgbjh\Zgby iheghc aZ\h”kdhc ]Jhlh\ghklb
Ibih\hf rdZnphba\h~bl_evghklvx ih hahgm@hz ] qz
dhc \Zdpl *hh[hjm*h\Zgby kms_klI\mxsbo ko _f \h”~hih
fhc \alJey [m~_| hilbfZevgulglkZth thZgured Znh\
k\h~"blky d ih*dexq_gbx Ibih\hc mklZgh\db \ kms Kkl
\h~2hih?]lhlh\db ijb mkeh\bb qlh kms_kl\mxs__ ihf_.
I\hjy | Ij_[db¥f jZaf s gby mklZgh\db hahgbjh\Z
[hevr _c¢c g _h[oh”bfhc ijhba\h”*bl_evghklb ihZhahgm
gh\ylky keh g b ]Z[Zjblg__ Ij_[mxl| jZaf I _gby \
f s gbb b dZd ke "klI\b_ [he__ \ukhdb_ dZiblZevi
hfohAbfhklv "hihegdlijevdliguo jZ[hl

Kms_ kl\mxsbc hiul > @ “hh[hjm~h\ZIlgby Ibil
|Zgh\dZfb m]Je \Zgby *Z | iheh bl _evguc j_ amevlZl
lhgguf kh” _jZgb _f hj]Zghdbf \gMrZ |Tky p\ _Ighklv
i1Zo memqrZxlky \dmkh\u_ dZq_kI\Zmktzgh3hdhilZI
e \Zgby fh gh kqblZlv g_h[oh”bfhklv mkljhckl\Z
kdeZ”"Z mjey

G_h[oh”bfh hiIf _Iblv qlh ex[hc \ZjbZgl “hh[hjmA~"}
kiI\mxs_ ¢ ko_fu \h*hih”~]Jhlh\db Ij _ [m_| khljmihgbq_ Kkl
jb_c ihklZ\sbdZ h[hjm~h\Zgby b mijjey "eygbhygghhh h
oh~bfuo dhgp _gljZpbc hiulguf iml_f

Kibkhd bkihevam_ fuo bklhggbdh\

K e ag<\ZK_e _ag:\; kizeb\Z FZkkh\la_ |Z

\blb_ \h~*hjhke ¢ gZ \h*hojZgbebsZo j <he]b \ mke
Ih\he kdbc wdheh]bqg_kdbc mjgze =+

Fh™ _jgbazZpby j_ Z] glgh]l]h ohapeklyE\GEkhkgh
klZzgpbb ] KZfZju k bkihevah\Zgb f ihjhrdhh[jZag
khj[_glZ > < :kljZzozZzgp_\ : : DbjkzZgh\ <hG ?jq_
kgZ[  _gb_ b kZgblzZjgzZzy | _#gbdg £tk =

Dmag_pdZy LWP Fh” _jgbaZpby >Wae dljhggt
"bf "hkImKZVWS ZZZ URVWHSOR UX Z Dmag_pdZy

Dmag_ph\ E D Kh\]j f gguc wlZi jZa\l®lby kbk
]hih\db JhijMAzl dZd djmigh]h ijhfure_ggh]lhbp _gljZ
fbg _kdh]h ijhnbey G nl _¥ah\dx " eh

DZlZeh] | _ogbq_kdbo ozZjzdl_jbklibd ©H[hjm~h)
]Job %:7 %HZDKRBDgh\dZ hahgbjh\Zgby?2

Ohjydh\z ? : J _ahbtiN*"PhihKdjZ\hggbd ITh”
N~ Mg A ckl\bl _evgh]h ge_gZ :dzZ~ _fbb ijhfure_
K ? ; ebdR\Z:d\EZ |f + k
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'HWHULRUDWLRQ Rl ZDWHU TXDOLW\ RI QDW
RUJDQLF SROOXWDQWY LQ FRPELQDWLRQ ZLWK
VFKHPHVY DW H[LVWLQJ LQGXVWULD CF R@WLIGHIIL
PHWKRGV IRU DGGLWLRQDO ZDWHU SXULILFDWL

H\ZRU®DWXUDO VXUIDFH VRXUFHV RUJDQLF
RI ZDWHU WUHDWPHQW R]JRQL]DWLRQ VRUSWL

M>D

BGL?GKBNBD:PBY I KKKP?H;?AA:J:@B<:GBM>U
L720GHEH=BRKE<F?S?GBMNB MEVLJ:A<MD:

F < >yleh)\

Lhevyllbgkdbc =hkmAZjkI\_gguc Mgt
] Lhevyllb Jhkkby

Kms_ kI\ _ggh_ h]jZgbg_gb_ ijbf_g gby mevljZnbl
h[ _aaZjZ b\Zgby iblv_\hc \h~u b klhqguo \h” b];Z |
b h[jZklZgb_ djbklZeaZ$tblgliebd\Zjp _\uo h[hehqg _d
jZnbhe Ih\uo eZfi WIh ijb\h~bl d hklZgh\dZf h[hj
hgbkldb g oeh\ obfbg_ _kdbfb b nbabqg_ kdbfb f Ih"Zi{
gZijZ\e _gby bgl _gkbnbdZpbb ijhp_kkZ h[_aaZjZ b\Z

Dexq_\u_ kem&vljZnbhe | mevljZaj\ind\Ahdba \
Au bgZdlb\Zpby iblv_\Zy \h"Z

<\~ gb_ \ ahgm h[jZ[hldb mijm]bo dhe [Zgbc
fhsghklb k mevljZa\mdh\hc qZklhlhc iha\hey | ih
h[ _aaZjZ b\Zgby 2~hklb” _gb_ dhlhjuo lhevdh emqg_
\hafh gh Ijbqgq_f “hklb ggb_mgm\g c bgZdlb\Zpbb fh
[ulv h[_ki_qgq_gh ijb [he__ gbadbo kmffZjguo mjh\g\
hfmkeZ\eb\Z | g \ukhdmx k_[_klhbfhklv h[_aaZzZjZt
klZ[bevghf j _amevlzZl_ <h”Z ih”\ _j]Z lky dinfie dk
dh\hfm \ha”_ckl\bx ijb dhkdapribijhjh[e_gb_ {Zdl_jbZ
guo deZkl _jh\ gZ [he__ f edb_we f glu jZajmr_gl|
fh\ b 1j_h[jZah\Zgb_ hj]Zgbg_kdbo nZa Ijb wlhf ijh



jul\gh_ \bjmebpb”gh_ \ha” _ckl\b_ mevljZnbhe [|h\]
ijb\h~rys d mljzZl_ fbdjhhj]Zgbghilh kkdihhkryhbalh
kKiI\m WIb ijhp_kku ijhbkoh”yl kh\f_klgh \ h~ghc d.
mevljZa\mdh\u_ dhe_ [Zgby jZkijhkljZgyxsbZ ky \ \I
klZ\eyxl dhe_ [ZIlvky \k_ \gmlj_ggb_ ih\ _joghklb \
ij_iylklI\m | [bhh[jZklZgbx b kheyggaXkpbbdihll | Zdl
jZ 1Zd b aZsblguo Ijm[hd meviljZnbhe |h\uo eZfi
ih\ukblv wnn_dlb\ghklv h[jZ[hldb ijb khihklZ\bfhc ff
h[emg _gby ~h jZa kf jbk b ijZdlbqg_Ikdb ihe
"blv ex[u_ nhjfu \ Ihf gbke_ kihjh\agb affthdjmhg
kh\ b ijhkl _crbo \ dhgp _gljZpbyo hlhemq ¢§beh MNa
gbjh\Zzgb_ g_ \k_]7Z kihkh[gu ih~"Z\blv wlb \b”u f
"he 'ghc kIl _i_gb Wnn_dIl iheghc bgzZdlb\Zplbb \ |jZ’
gheh]byo MN b hahgbjh\Zgby ~hklb]Z Iklygppb hg_g\
ljZpbyo kihjh\uo b ijhkl_crbo ijb ~ebl_evghf \ha’
ijZdlbg_kdb g mgbglh KH\ieklkghgb bkihevab\Zgb _
gheh]bb ©MevljZa\md MevljZnbhe |2 "ey h[_aaZj
ljZ"bpbhggufb | _ogheh]byfb ihalhey | kms_kI\ _ggh
iheah\Zgb_obfbq_kdbo kj_ ~klI\ ~ abgn _dpbb
GZijbf_j bkihevah\Zgb_7~Zgghc | _oghehhbb \ [Z
ey | bkdexgblv ©p\ | gb_2 \hAu Z 1Zd _ kgbablv
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LZd bkihevah\Zgb_ wlhc | _ogheh]bb \ [Zkk _cgZo
gZ [Zkk_cgh\uo h[t _dlZo \ :g]Jebb Eb\ jimelw FZgq
eh kgbablv dhgp_gljZpbx Zdlb\gh]hl eehhZ -k
fl e Z1zZd _ jZkhkdimeynglh\ b dhZ]meygalz\ \jb wlhf
hf _ki_qgb\Zehkv \ukhdh_ dZq_klI\h \hcu Ih[Aggu_ i
amxsb_Kky ijb h[_aaZjZ b\Zgbb iblv_\hc \h?u \ j _am
kdbo j _Zdpbc f_""m kj_~klI\Zfb » abgn_dpbb b fhe_
g _kdbo \_s_ kI\ fh]ljmbglukc \hagbdgh\ _gby g ijbyl
\dmkZ b aZiZoZ \h*u eb[h h[jZah\Zgby \ \h”_ [|hdk
jh] _gguo \_s_ kI\

lhwlhfm |_ogheh]by ©MevljZa\md MevljZnbhe |2 |
[Zd]_jbpb*rguo mklZgh\dZo gZijbf_|j k_jbb ©OEZ&dmjv®@ m
ky 4eh[_aaZjZ b\Zgby \h~u D2Zd ijbf_j fh gh ijbh_klb j_c
| evgh]h bkke_ _"~h\Zgby h[_aaZjZ b\Zxsbo k\hckHh\ [ZdI|_]
\hd ©EZamjv? ijh\_"~ ggh]h h”ghc ba djmig_crblo \ fbj_
ba\h”~kl\m kj_~kI\ \h*hhgbkldb 5DQG :DhWHdDgkdkeUlG \ X
im[ebd_ \ % 11

Ilh aZdexq _gbx ki_pbZebklh\ wlhc dhfiZgbb b
"Zggh]lh kihkh[Z h[_aaZjZ b\Zgby \h”u ih KgjZ\g gt
gufb MN f Ih*Zfb wnn_dlk\g_ jZa Z wdhghfbqg_ kd
aZljZlu gZ h[jZz[h\dm jZAa gb _ kf |Z[ebpm b jbk

LZ[ebpZ

<oh~rgzZy dhgp | g|% %%foihgf
hij fe

M N
L Kl i

L kl $VSHU. i i i

kzfZy kbevgZy kihjz ie_k_gb WIhl \b” kihj ie_
mgbqglh Z |Iky gb mevljZnbhe Ihf gb hahghf

> ckl\mxsb_\ JN “hpaumM Ngby ihlhdzZ > " kf
Aey iblv_\hc \h™u b Mey kbhayckllulgghbho bhij
fure _gguo klihdh\ g_ h[_ki_gb\Zxl g _h[oh”bfhc bgZ
\b*h\ iZIh] _gghc fbdjhnehju ;he__ |h]l]h ke _“m_1| n
Ib\r __ky \ ihke_~g__ \j_fy ih\ur_gb_ mklhcgb\hklb -
\ha”_ ckl\bx oehjZ hahgZ b mevljZnbhe |Zh WIh _
p_kRhexpbb Fbdjh[bheh]b \ "msbo gZmqguo p_glj
rabb b ?\jhiu ihdZau\Zxl \ k\hbo hilq_IZo qlh aZ ih
e | mklhcgb\hklv iZlh] _gghc fbdjhnehju d oehjm [
JZa d halhgmijzZzaZ d mevljZAabheZdmh WIlh ha&gZqZ _
k mqg_Ihf ~Zevg _cr_]Jh ih\ur_gby mklhcqgb\hklb fbd
kihj \bjmkh\ b ijhkl _crbo d i_j gbke _gguf Xur_f |



jZ b\Zgby iblv_\hc \h~u b klhgguo \h® g _hl[bh”bfh |
\Zgbb azZzdezZ”u\Zlv mjh\gb \ha”_ ckl\by k md&_Ihf *b
ijhilb\ey fhklb h[t _dIZ \ha”_ckl\by Bf _ggh hthwlhfm
ghfbg_kdb jZa\bluo kljZgZo fbgbfZevgZy ~haZ \h
hfemqg _gby hij_ ~ e gz \ Z fth'\kfo ijh_dlbjm_fuo k
pbyo ih h[jZ[hld_ iblv_\hc \h”u b klhgguo \h” aZde
MNh[emghby « f>" kfG_dhlhju_ k™\b]b ih m\_ebq
"hau h[emqg_gby ihy\bebkv b m gZk gh hgbhihdZ ke
wlhfm ijhba\h?bl_eb h[hjma@h\Zdgdy hdbafhklb m\ _ebqg_
k [_klhbfhklb ba]Jhlh\e _gby g _ ki _rZl mgblu\Zlv kF
[h\Zgby

log uHakTUBaUUMK
w

BERSON

BERSON

MS2 phages Bacillus spores Cryptosporidium
parvum oocysts

Jbkmghd

LZd ih "Zgguf % OXPH 7 1HLV = dhlhjtu_ ijh\_
_f bkke_ _~h\Zgbc \ jZfdZo k\h_c jZ[hlu ©OKI| _jbebaZyg
mevljZa\mdhf \ dhf[bgZpbb k h[uqgufb ijhp_ kkZfb
iIjh\ _~ gghc Kk ] ih ] BVOHFKQVWVNWEK
+DPEXHDUEXUJ ih”I\_j°~ _gh glh ©«dhf[bgZpby
©MevljZa\md MevljZnbhe 12 g |hevdh wnm _dlb\g

g _kdb ij_"*ihqglbl _evg__ qg_f lhevdh mevljZnbhe Ir
kf jbk
Ihke k d mevljZa\mdZ b k ilde nMg\Z hlifleymigl gk
i _gv bgZdlb\Zpbb g_"hklb bfzZzy "Z° _ ihke _ k d

lhevdh mevljZnbhe Thf Gh b wlb k_ d lhevdh N
AhklZIhggu 7ey ~hklb  _gby g _h[oh”bfh]h mjh\gy
ij_ "ibkZgghlh ~bj_dlb\gufb "hdmf_glzfb
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Jbkmghd amevlZlu bkke “h\Zgbc \ha”_ckl\by M
gZ \h*m ijh\_" 7HdK QB\DRKH 4 B P& X WJ
+DPEXUJfZgby ;emf_ L

<ukhdb_ | ogdldemzlZpbhggu_ ihdZazZl _eb \uin
hfhjm~h\Zgby h[_ki_qgb\Zxl| ijhfure_ggmx \loklj [h\.
gheh]l®MevljZa\md MevljZnbhe 12 b kh\j_ & gguc
\blby MNogheh]bb qglh \ p_ehf kha”Z | mkeh\by "e
Ijbf _g _gby mevljZnbhe 1Z \ jZaebgguo h[eZklyo dh
ayckI\Z b j_r _gby ijh[fe_f [hevrbo ]Jhjh”*h\ b gljmiguo
guo ij_"ijbylb

;ueh mklZgh\e _gh qglh hilbfZevgZy bgZdIib\bjmx
hfemqg_gby ijb bkihevah\Zgbb ijhba\h”kl\_gbuo mkl
]bb MN ”“ey ijhlhahcguo iZlh] _gh\ gZoh”~blky \ ij
f>" kf Z ~ey ybp ] _evfbglh\ \ i_g\wyip ZkdZyowr dZd
gZb[he j _abkl _glguo \ “bZiZahg_ f>" kf

Wdki_jbf _glZevgu_ bkke_ "h\Zgby | _ogheh]bb h
\ha”_ckl\by mevljZnbhe |h\h]h baemqg_gby mMN m
klbg _kdbo dhe [Zgbc ith hij ~ e gbx iZjZabkhpb”gh
ithevah\Zgb f [bhl_klbj\a&Zplo \Ww}jh*"bgZfbqgbkdbo j_
fZo wdkiemzZlZpbb mklZgh\db MNb[meviIjZaimdkfMA
[he <| kfdZaZeb qlh iheguc iZjZablhpbmguc wn
1Z | ijb bkihevah\Zgbb \k_o ]bAjh*bgZfbq_kdbo j_ b

ljbf_jgZy “hey aZljZl wg_j]lbb[_kirnmysHp gZanévlj
a\mdh\hc dhfihg _glu khklzZ\ey | \ mkbgZkh¥dgdo ~h



hl h[fs_¢c \ mklZgh\dZo k [hevrbfb ijhba\l\h”bl_e\
g_ ljb\_* ggZy “"haZ ih mevljZnbhe Im ij \urZ _

f>" kf ijb Ihf qlh j_ZevgZy "hakhkhzwvelyh IMN
f>" kf

G_\2"zZ\Zykv \ ih*jh[ghklb » ckl\mxsbo gB k_]h"¢
A"hhgbkldb b h[_aaZzZjZ b\Zgby \h~u hiIf_Ibf ke_"mxs

ljZ"bpbhggu_ [Zdl _jbheh]bg_kdb_beb obfbqg_kd
ijZ\beh bkihevamxl oehjbjh\Zgb_ >eybWwlhjdag hJo
iIZku oehjZ dhlhjuc y\ey Iky bklhggbdhf ih\ur_ggh
jZaeZ]Zykv \ \hA”_ oehjb”u h[jZamx| obfbqg_kdb |-z
"ey a“hjh\vy q _eh\ _dZ \ Ihf gbke_ b “bhdkibg HKkI:
\h2bl d ij_ "~ \j_f _gghfm jZajmr_gbx kbkh\fu Ijm[hijl

f ITh™ hahgbjh\Zgby \n*u Hahg y\ey Ilkygfhsguf
lhf _Jh ijbf_g _gb_ j _adh memqrZ | hj]Zghke ilbq_
kilbdb \h”u h~gZdh \g_ _7~j gb_ hahgbjh\Zgby hkef
wg_ jlh_fdhklvx f _h~Z b hlkmlkl\b_f “he " ghhh hl_q_
jm~h\lZyg Ihfbfh wlh]h g _h[oh”bfZ jZajz[hldZ f_|h"
aZ kh” _j Zgb _f \ \h®_ bg”b\b"mZevguo gbadhfhe ¢
lhkh” j"Zsbo kh_~"bg _gbc b *ym]bo ijh*mdlhX hahghb
ey fuo \ oh”_ \h”*hih”~]hlh\db

>im]Jh_ ~ eh h[_aaZjZ b\Zgb_ dblpZnhhbe\hlhdurh
baemq _gb_f yley Iky gZb[he_ _ kh\j_ f ggui b wnn_
\hf

Kibkhlbdkihevah\Zdgogkdbggbdh\

L ogbqg_kdbc kijz\hggbd ih h[jZ[hld_ \h”~u \
nj +tKI[ Gh\luc "mjgZe

Njh], G E _\g_gdh : 1 <h”hih~]lhlh\dZz Mq_[g i
\mah\ F Ba”*Zl _evkl\h F=M ] Kk be

<h”hih”~]hlh\dZ KijZ\hggbd [Ih~j ~ ~1 g " <
ge _gZ :dZ” _fbb ijhfure_gghc wdheh]bb Kd*Z ; ebd
L jf + k

17(16,),&%$7,21 2) 352&(66 2) :$7(5 ',6,1)(&7,21
7(&+12/2*< &20%,1,1* 89 $1' 8/75$6281"
0 9 '\DWORY

7RJICLMVDBWWHY HUV LW
7TRO\DWWL 5X)

$ VLIQLILFDQW OLPLWDWLRQ RI WKHQXVH RI
IHFWLRQ Rl GULQNLQJUZBWB\W DQEL R DYRZEZ D DG
WKH VDOW FU\WWDOV TXDUW] SURWHFWLYH PI



VKXWGRZQV IRU FOHDQLQJ FRYHUV FKHPLFDO
WLRQV RI DQ LOQWHQVLILFDWLRQ RI SURFHVV RI

H\ ZRUBOW U DYLUR@HWOWUDVRXQG ZDWHU C
WLRQ GULQNLQJ ZDWHU

M>D

H G:IJ:<E?GBYO J?B¥GIJH;E?KH>HKG:@?GBY
F:EUO G:K?E?GGUODMGK:F:JKDHC H;E:KLB

FF Dbj__\

Lhevyllbgkdbc =hkmAZjkI\_gguc Mgt
] Lhevyllb Jhkkby

JZkkfhlj _gkgh\gu_ ijh[e_fu \h*hkgZ[ _gby fZeuc
e _gguo imgdlh\ KzfzZjkdhc h[eZklb Z 1Zd _ hkgh\g
bo j r gby kha”Zgb f fZeuo hgbklguo khhjm™ gbc
Dexq_ \u_ keWZhkgzZ[ _gb_ ith”a_fgu_ \hftu ih\_
gu_ \h”u hgbkldZ \hAu \h~hihfhhhhgdZz Khtdi h[_
" e_ab\zgb_ ~ fZglZgZpby dzZq_kl\h \h”u

ljh[e _fZ iblv_\h]h \h~hkgZ[  _gby aZljZ]b\Z | hc
klhjhgu "bag_ " _yl evghklb q _eh\ dZ GZ iblv_\u_
lj _[ghklb gZk _e gby dhffmgZevguo h[t _dlhbd Z IZd
g _kdb_ gm ~u ij_"ijbylbc ibs_\hc ijhfure_gghklb |
hdheh \h”u L _ogbqg_kdb h[_ki_gblv gm ghx dhebq
wlh ihkbevgZy aZ”~ZqZ gh ih*"zZ\Z _fZy \h~"Z "he gZ |
dzZzqg_kI\Z b khhI\_IklI\h\ZIlv ghjfzZf iblv_\h]h \h*hkgZ][

< gZkys _ \j_ fy gZ | _jjblhjbb KZfZjkdhc h[eZKklDb
jhkl kljhbl _evklI\Z "beuo ihk_edh\ aZ]hjh”guo dhll_
"ey k\hbo gm ~ bkihevamx|l \h m ih”*a_fguo bklhqghb

ljh\_* ggu_ obfbq_kdb_ ZgZebau khklZ\Z ih”*a
| jjblhjbb KlZ\jhihepkohiglh KZfZjkdhc h[eZklb ihdZa
glh \ [hevrbgkl\_ ijh[ \h”u gZ[ex™Z 1ky ij_\pur_gb _
"Zgby " e _azZ fZjlJ]ZgpZ b \hA_ khe fxc ~_fQwdhkéb hl
< k\yab k wlbf jZajZ[hldZ | _ogheh]bg_kdbo j r _gb
fZeuo gZk_e _gguolieygldkh\zxdimZevghc aZ”Zqg _c

< KZfZjkdhc h[eZklb ~ey iblv_\h]h \h*hkgZ[ _gb"
e _gguo imgdlh\ \ [hevrbgkl\  kemqgZyo bkihlevamxlk
"u GZ [hevrbgkl\ jZa\_"Zgguo b wdkiemZlbjm_fuo
dzZzqg_klI\h \h~u g_ khhiI\_Ikl\m_I|jIptphedgliyf di \h"~_
iblv_\h]h gZagZq _gby ih kh™ _j"Zgbx "~ _ e _aZ dhgp_



"hklb]Z Ib [he_ _ f] e l1Zzd ~_ gZ jy*_ \h~haZ[hjh\
\ur_gb_ "himklbfuo dhgp _gljZpbc fZj]ZgpZ Zahlbkl
b ~j

DZqg_klI\h iblv_\hc \h*u k\egnw”iky fghc bal kZfuo |
juo “b\hlj_ i _smsbo ijhfe_f HI _  j_r_gby gZijyfm
a“hjh\v_ gzZjh*"zZ b dog2aqbd__ gZr_]h j_]bhgZ ~Z b
kljZgu \ p_ehf

<j_"~gh_\ebygb_iblv_\hc \h~u fh™ | kdZaZlvky e
N e _gguo mkeh\byo kKelhfhgghkh” j bl \ha[md*bl_eb
pbhgguo aZ[he \Zgbc obfbg_kdb_\ s kI\Zk\ dhgp
guo “ey a”~hjh\vy q_eh\ _dZ beb h[eZ”~Z | & h[uqgg
g_kdbfb k\hcklI\Zfb

< ijZdlbd_ dhffmgZevgh]h \h~ hkgZ[ _gby KZfZjl
bkihevamx| j &] gdghjbjh\Zgb_ hahgbjh\Zgb_ \h:
lj _1ZjZlzZtb k_j_ [jZ [ aj _Z] _glgu_ mevljZmabhe Ih
AN ckl\b_ bfimevkgufb we dljbq_kdbfb gmayfMzflb |-
N b dhf[bgbjh\Zggu_f |h”u h[_aaZjZ b\Zgby \h’
kemgZ_ "he guc wmiZdlkfhkd k _gb _f \ \h”m [bheh]
Zdlb\guo obfbgq_kdbo kh_"*bg _gbc ; aj_Z] &lgu_ f
"b\Zgby ih*jZamf _\Zx| h[jZ[hldm \h”u nbaby kdbfb
fb : \ dhf[bgbjh\Zgguo f _Ih*"Zo bkihevamxlky h”gh
fbq _kdh_ b nbabqgq_kdh_\ha” _ ckl\by

lj _~ijbylby hkms_kl\eyxsb_aZ[hj \h”u ba \h”h
___ hgbkldm ih mjh\gx j_rZ fuo aZ”Zq b h[hjhlm ~_
azZgbfzxl h~rgh ba \_"msbo f_klI \ j Jbhg_ \ klZeh
ghklv bkihevah\Zgby fZl _jbZevguo j_kmjkh\ \ ~Zgq
beb bgzZ®iZau\Z |ky gZ h[s_f mjh\g_ [eZ]hkhklhygb
ex™ ¢ ijh b\Zxsbo gz | _jjblhjbb gZr_c¢c ]m[_jgbb J:
|  hj]J]Zgbah\Zggh_ k kh[ex” _gb_f kZgblZjguo ijzZ\b
iblv_\h_\h~hkgZ[ _gb_ihfh]Z | ba[_]Zlv jZmebqggu«
r qguo bgpbc Obfbg _kdbc khklZ\ iblv_\hc hh”*u 1Zd
\Z" g "ey a“hjh\vy g_eh\ _dzZ Ke_"m_I| mqgblu\Zlv b
b \lhjbggh_ aZ]jyag_gb_ m _ ih~]hlh\e_gghlx \h”*u |
jh\d _ _z ih Ijm[Zf jZkij_~ _ebl_evghc k_Ib

ljh[e fZ dZq_kI\Z iblv_\tbd khja?Ngihw | _f [he_ _ hklj
glh dZg_klI\h _ \ ijbjh*guo bklhggbdZo g _mdehgg
]hkm~rZjklI\_gghf "hdez”_  ©<h”Z iblv_\Zy?2 hif_g_gh
j_d b ha_j kljZgu mljZlbeb k\h_ dZqg_klI\h dZd bklhqg
gby Z ijb[ebabl_evgh o MNagiogud h\ Th”\_plebkv ij
jhrghfm beb Zgljhih] _gghfm aZ]jyag _gbx Hdheh
\hc \h?u hl[bjZ fuo ba \h”hijh\h*h\ g_ hl\_qzZxI ]I



lj _[h\Zgbyf ih kZgdhd#Zyghkdbf ghjfZzf Z [h®ih
fbdjh[bheh]bg _kdbf ihdZazZl _eyf > @

< KzZjkdhc h[eZklb aZ ihke_"*g__ \J fy qu gZ[ex
r d bgn _dpbhgguo aZ[he \Zgbc k\yaZgguohk dZqg |
Au h~rgZdh iblv_\hc \h~hc gZ*e_ "Zs ]h dZ&k kI\Z
gh\ghf Jhjh”"kdb_ "bl _eb 1Zdb_ ]Jhjh*Z dZd KZfZjZ
e \kd >\ EMf qlh \h*hkgZ[  _gb_ ~Zgguo Jhjh~h\ hkr
ky ba j db <he]Z gvy \h~Z hlebqgzZ Iky fy]J]dhklvx Ih
kh~ jZgb_f fbg _jZeh\ b ~h\hevgh qbklZy Iljhc”y
hgbkldb ihlj _[bl _ev ihemqZ | \h m iheh _ggh]h d:
“Zgb _f gkl\hjbfuo ijbf _k_c¢c \k_]h f] gZ eblj; b Ih wl
baaZ \ _lohklb Ijm[ dhlhju_ hlkem ' beb k\hc j_kmjk

bf y aZkhj_gghklv \ \bAr_ we f _glh\ j"Z\qgbgu >

Qlh ' dzZkZ |Iky fZeuo gZk _e _gguo imgdlh\ ihk
b | ~ KZfZjk[ehZklIb [hevrZy gZklv wdkiemZlbjm |
\h~u D gbf IZd ~_ ~h[Z\ey_ |ky bgl _gkb\gh_ kljhbl

fZeuo gZk_e _gguo imgdlh\ dhlhju_ \ [hevrbgkIl\ |
bkihevamx!| \h~m ih”a_fguo bklhggbdh\

;hevr_ dhebqg_klI\h gZk_e gbyh/M\ \j igda dlduad
bklhqgbdZo qbklZy b ¢ gbdZdhc “hihegbl levghec F
ky ijb wlhf aZ[u\Zy qlh b ih®” a_fe_c¢ "hklZlhqgh i
gmlv eb g emqgrbc _kl_klI\ _ggucwjBkIghjbi\lgy hbj
"bhZdlb\guo aZohjhg_gbyo : \hRZ[YihZhWzhAdlbhgh_hfe
g_gb_ hqg_gv ZEMphghki_pbZebkl jZ[hlZxsbc k kh™a_fgu
lhqgbdZfb b Zjl _abzZgkdbfb kd\Z bgzfb kdzZ _|I qlh \ )
hljhfgh_ dhebq_klI\h ijbf_k_c Ijbg_f wlh g_ ijhklh ~_ ki
\h"Z k " _e_ahf fzZjlzm\w hjk "hf Z 1Zd _ fbeebhghf [ZdI_

GZebgb_ih”a_fguo \h” ih KZfZjkdhc h[eZklb i)z
\k_f _klgh h~gZdh ih dZg_kl\m b h[bevghklb jZkij_
g_ 9g_jZ\ghf_jgh_ GZ fgh]bo k_evkdbo \h*haZ[hjZ
itha_fgu_ \h”u bf xd%ly gbigeih obfbg_ _kdhfh khklZ'
Au g_ hjl]Zgbah\ZgzZ __ “hihegbl_evgZy hqgbkldZ \¥t
[bl _ex gZijyfmx ba kd\Z bg

Ba j _amevlZlh\ ijh\_~ gguo ZgZebah\ \ayluo ijh
bklhggbdh\ gZ | _jjblhjbb KZfZjkdhc h[eZklb mdZaZzZ
b \b~gh \ i _j\mx hqg_j_"v ih\ur_ggh_ kh”jj Zgb _
1ZgpZ b ih\ur_ggmx ~ _kldhklv Z Izd ~_ \ 1Zebp_ «
azZgu ijbf_ju g_dhlhjuo jZchgh\ b ]JhjhAh\ KzZfZjkdh
dhlhjuo baf_g _gby kj_ g _]h~h\hc dhgp_gljZpbb
hiZkghKkll®D fl e \ \h~_ iblv_\hc \ ] khklz\
fl] e \ur_ kj_"*g_]h ith h[eZklb mjh\gy b \ur ! |>D



e _az j_]bkljbjh\Zehkv \ KlZ\jhihevkdhf jZchg_ b

jZchg _ |>Dt\ Dbg_evkdhf jZchg_ b Dhrdbgkdhf jZc
I>Dx\1_kljZ\kdhf jZchg_ b \ ?eoh\kdhf jZchg_[|Z][¢€
LZ[ebpZKh” _j"Zgb_~ e _azZ f] e \\h”_ iblv_\hc kbl

gZ | _jjblhjbyo KZfZjkdhc h[eZklp] adur_ kj_"~g_1]h
hfeZklgh]h mjh\gy

JZchgafKjkdhc h[eZklD ] ] ]

ljb\he k¢

| _KljZ\kdbc

Dbg_ evkdl

KlZ\jhihevkd

Q €< jrbgki¢

] @b]n

Dhrdbgkdb

?eoh\kdb«

] Lhe:

Kj_~g_Jh*h\Zy dhgp_gljZpby Zfflbhg4ah Zahhmbc

+ dezZkk hiZzkghklb [I>D fl e ih KZfZjkdhc h[e
[ueZ fl e k ij_\ur_gbl>D j ]bkljbjh\Zehjkv kh”"_
"Zgb _\_s kI\Z \ I _kljZz\kdhf jZchg _ Kji_ g ]h~h\
pby gbljZlh\ deZkk hiZzkghklb [I>Diblvi]\Bk \kbh"

| f POI< ih KZfZjkdhc h[eZklb \ ] khklZ\beZz
\ur_gbc dhgp _gljZpbc gbljZlh\ gZ | _jjblhjbyd h[eZk

ehkv Kj_~g _]h”h\Zy dhgp_gljZpby gbljblh\ deZkk
fl e 1th KZfZjkdhc h[ezZklb \ Z ] kkkig\\we
gb_f I>D \ ] HdIly[jvkd gZ ~“jm]bo | _jjblhjbyo h]
\ur_gbc I>D g_ hif_gZehkv Kj_~g _]h*h\Zy dhgp_gl]
deZkk hiZzkghklb 1>D fl e ih KZfZjkdhlt h[eZk
klZ\beZz fl e ij_\ur_gbc I>Obygsd h[gBkib g _h
f gZehkv 1Z][e
;hevrbgkl\h kbkl _f \h"hkgZ[  _gby fZeuo gZk_e ¢
KZfZjkdhc h[eZklb ij _~klzZ\eyx|l kh[hc dhfie_dk khhj
dZzd \h”haZ[hju ba ih”a_fguo bklhggbdh\ \h*hkgZ][
\h~gu_ hqgbklgu_ khhjm  gbylhdjdhcZdkhkgu_ KlZgpbb
jhlh ih~t _ fZ \h~hgZihjgu_ [Zrgb Imibdh\u_ \h”~hijh
;hevrbgkl\h IZdbo \h”~hijh\h”~h\ ikkljh]Jlguij\hreh]h
\ dZ fhjZevgh mklZj _eb b bf_xI agZgbl_evdwuc nbal
hjm™  _gbc Ebrv ehdZeppghoé6h\hkhevkdbo ihk e ¢
KZfZjkdhc h[eZklb ih2Z | \h m ijb]h*gmx "ley iblvy
Ahijh\h?Au 1hrZxl \h m g _khhl\_ITklI\mxsmx kZgblZjg



>ey kbkl f \h"hkgZ[ _gby k_evkdbo gZk_ e vgguo ir
guo ihlj_[bl_e_c¢c KZfZjkdhc h[eZk[bhewZ{AdighipZ\g
f jghklv b k_ahgghklv ihlj [e _gby \hgtuc k_Ehggh
ebgz Iky bgl _gkb\guf \h~Ahihlj _[e_gb_f dhlhjuc fh"

his_]h J]h*h\h]h jZkoh”Z \h~u

LZ[ebpZKh”™ _j Zgb_ fZjlZgpZ f] e \ \h™_ iblv_\hc

POI< gZ | _jjbhbojKZfZjkdhc h[eZklb al

\ur_ kj_~g_]h h[eZklgh]h mjh\gy

JZchgafZjkdhc h[eZklb ] ] ]

KIZ\jhihevkdt

] Lhey

Dbg_ evkdk

hjkdbc

lib\he kdbc

KZfZjkdZy

Q €< jrbgki¢

;hevr g _jgb]lc

LZdZy jZaghieZgh\Zy keh gZy ko fZ \h~hkgZ]
[hevrh]h h[kem b\Zxs ]h jiZalklhgdaead ijhn_kkbc jZa
h[jZaghc | _ogbdb h[hjm~h\Zgby b fZl _jbzZeh\ qlh
| evgh m\ _ebqb\Z | aZljZlu ih kjZ\g_gbx k ]Jhjh~kd
G _kfhljy gZ ihiuldb hj]ZgbaZpbc wdkiemZlmmxsbo
T gby ih~™ _j"b\ZIlv bo \ jZ[hlhKkhhylghlg hf KklIhikI\ gguc
baghk Ij_ [m_| iheghc aZf_gu h[hjm”~h\Zgby

LZd_ ke _"m_1| hif _Iblv qglh gZ kbkl fZowh”hkgz
rbgkl\_ fZeuo gZk_e _gguo imgdIih\ hlkmlIkI\mxI| ijb][
aZ jZkoh”~hf ih~rz\Z _fhc \h*u ~Z\e gb_f kha”*z\Z _
\h~ghic Ib b I » < k\hx hg_j_~v wlh \e_g | RZ kh[h
| jb ith~zZ\Z _fhc \h”u beb g _"hklZldb gZihjhg beb j
dj lguo ihlj _[bl _e ¢ ij_bfms_kI\ _ggh gZb[he_ _ h
bklhggbdZ \h*"hkgZ[ _gby

<ke_ "klI\b_ ki_pbnbgghklb mkeh\bgchkdbehWk®tihc f
hgbklgu_ mklZgh\db ~he gu hl\_qZlv |j _[h\Zgbyf
bg"mkljbZebaZpbb kljhbl _evklI\Z ijhklhlu bZgzZ”_ "¢
|Zpbb

FZeu_ h[t_dlu \h*"hkgZ[  _gby gZr_c h[eZklb b
kdb_n_jfu k_evkdb_ gZk_ e ggu_f _klZ bhé] ijbf_
ijhklmx ko _fm \h~hkgZ[ _gby \h m ba kd\Z bg ih".
ba g\ k Iv < wlhf kemgZ_ hlkmlkl\mxl|l gn Ilhevd
" gby gh b ih?a _fgu_j_a_j\mZju b gZkhkgu_ klZgj



< [hevrbo ihk_edh\uo \h*hijh\h~Zo b \bb6hijh\h
Kkl | ¢ bkihevamxsbo ih® Zjgu_ \h*h_fuegZ | _jjk
ey kgZ[ _gby \h~hc | _o ijhba\h?kl\ _kgguo ih
|hj AhimkdZx!l i _j _julu \ kgZ[ _gbb \h”~hc

Djhf lhlh jZa\ _I\e _ggu_ k _Ib gZklh bkihevam
jZchgguo \h*hijh\hPPZxslkgZy” h[t_dlh\ hlklhysbo *
hl "jm]Z gZ agZqgbl _evgu_ jZkklhygby < IZdbo kbl
\h~*hkgZ[ _gby h[_ki_gb\Z Iky gZebgb f f_kEguo j_a
lhgghc _fdhklb

< fZeuo gZk_e _gguo imgdlZo aZkljZzb\zZz fuo fq
kh\j f ggufb Mhfiii\ur _gghc dhfnhjlghklb \h~hgZif
[Zrgb ithemgZxlky hqg _gv \ukhdbfb b “hjh]hkihysbfb
\byo p_e_khh[jZagh ijbf_gblv bkdexqg_gb_ pZr_ggu
kgZ[  _gby dh]*"Z \h~Z ith*"Z |Iky gZkhkZfb g_ihkj_ "k
N ebl_evgmx k_1lv

ljb mkeh\EB ggh]h we dljhkgZ[ _gby ijbfbgyxl Z
abjh\Zggu_ gZkhkgu_ mklZgh\db k JethmZddogimeylt
dhlehf dhlhju_ bkdexqgZxl \h*hgZihjgu_ [Zrgb

Kibkhd bkihevah\Zgguo bklhggbdh)\

\\Z]kmfh\<Hhjgh¥ZK Khklhygb \h*hbklhggbc
dzZqg_klWwv _\hc \h”™u <h” hkgZ[ _gb_ b kZgbhlZjg2zZ
+ < +
Dbj__\ F F Emrdbg B : Ijh[e_fu \h*hkgZ[ _c
gZk _e _gguo imgdlh\ ba ih*a_fguo bklhgqgbdh\ \ kZf
< k[hjgbd_ Ijm~h\ ;9, F_""mgZjhfdfdld g Zkaddhpghdhgn
j_gpbWdheh]by b [_ahiZkghklv "bag Yga@G8WRhkl
K

g_
ghkl _
b AN

Q_—h
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7TRJIOCLVDDWWH. 8QLYHL
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7KH PDLQ SUREOHPV RI ZDWHU VXSSO\ RI VP
UHJLRQ DV ZHOO DV WKH PDLQ GLUHFWLRQV R
VHZDJH WUHDWPHQW SODQWYV

H\ZRUEIDWHU VXSSO\ JURXQIKBU D W& BIWH IV XW U
PHQW ZDWHU WUHDWPHQW ZDWHU VXSS!
GHPDQJDQL]DWLRQ ZDWHU TXDOLW\



M>D

<EBYGB? >?CKL<B@BEkKHE?C G: =HJH>KDMX
HDIM@:XSMX KJ?>M

G < DhezZq \Z ? F Q_jlzdh\Z

N=;:HM <H ©Lhevyllbgkdbc Jhkm~Zjk#\ gguc
] Lhevyllb Jhkkby

Hij_ ~ e ggu_ ijb_fu \h"* _gby Z\lIhfh[be_c¢ y\eyxlI
bgkljmf_glhf bkihevam_ fuf \ jZa\bluo kljZgZo "¢
mjh\gy aZ]jyag_gby ]Jhjh*kdhc hdjm Zxs_c¢ kj_"~u |
]bg_kdh_ \h™~ gb_ hibku\Z |ky Ij fy hkgpwhlgufb i
ieZ\gh_gZqZeh "\b" _gby hlkmlkl\b_ j adh]h baf_
fbgbfmf lhjfh™ _gbc < klZlv_ ihdZaZgh qglhx]hjh” LF
sbc ijh[e_fu aZ]jyag_gby hdjm Zxs _c¢ kj_~ul\\ukhdb
Ilhfh[bebaZpbb b jZal\blmx "hjh gmx k_Iv kgh&klZlhq
kihkh[ghklvx fh™ | Julv wdki_jbf _glZevghaniehsz”"
s _kl\e gby ijh_dhZ™wdby

Dexq _\u_ keHB\Ehfh[bebaZpby aZ]jyag_gb_ \ha“”r
A gb_\h~Abl_e_c fh~_eb \th™ gy wddheh]by

AhgZ aZkljhcdb hdzZau\zZ | h]gldgid hkdkygiom a*
jh\v_ b [eZ]hihemgb_ g _eh\ dZ <ha”_ckl\bh gz a*
e \k_]Jh hsmsZ |ky \ Jhjh*kdbo mkeh\byo hkh[_g
] khkj_~hlhg_gh [hevibh_eqgbklgh”~Z ijb\e _dZI| _evgu
lhgdb aj_gby \ebygby 9gZ [gZkkdkybkwygbl k | _f
"bagv \ ]hjh~*Zo gZghkbl h]jhfguc \J_~ [eZ]hihemqgb
[hevrbgkl\h ba gbo g_ azZ"mfulZxlky h[ wlhf < dZg
\u”_eyxl |jb Zki_dlZ ahgu ‘eedkixsbdlwghkbkl fm b
a“hjh\v_ g _eh\ _dzZ IljZgkihjlZ@b febikkEwveash\'imagb K
s _kiI\m_| k\yav f_ ""m khklhygb f Jkhha"kdgho Kj b*u
[ ahiZzkghklvx q_eh\ _dZ > @

Bkihevah\Zgb_qgZklguo Z\lhfh[be_c¢c k *\b]ZIl_eyf
klhjzgby \ dZqg_kI\_ hkgh\gh]h ]JhjhArkdh]h |jZgkihj
hkgh\ghc ijbgBgjlyaqa gby \ha”moZ \ jZa\bluo b jZa\lt
kljZgZo J _amevlZlu jZaebqguo bkke "~h\Zgbc ihdZz
N e _ggu_ ijb_fu \h'* _gby Z\Ihfh[be_ ¢ y\eyxhky fhsq
f glhf dhlhjuc fh™ | [ulv bkihevah\Zg "ey Xgb  gb
livag _gby ]Jhjh*kdhcs hdjki Z2x1s LZdh_ \h "~ gb_ hac

KlZlvy ih~lhlh\e _gZ ijb ihA*_j"d_ Jhkkbckdh]h nhg”"Z nmc
\Zgbc ]jZglhf J=GN «



baf g gb_ klbey \h™* gby \ klhjhgm [hevr_bh wdhgh
eh]bgghklb Kbkl fZ wdheh]bg_kdh]h \h ™ gby \de
ex® ¢ k p_evx baf_gblv k\hb fh” _eb \h"™* gby Z IZ
ebgguo kj_"KkIV ih”A” _\Jhdbd gbdh > @

LZd gZijbf_j \ Ynhgeép |lky [hevrh_\gbfZgb_ kh
gbx aZ]jyag_gby hdjm Zxpgb ovékkiémzZI|Zpbb X\lhfh[b
ghlh ljZgkihKjZ *b h[km *Z fuo b ij_"eVZ]ZaYobud |
kljZgZigb fuwdbh ~ ghbyf gZxlky dZd hg_gwvwZ gu_
n dib\gu @ >

ljb wlhfdiyh ~ glhibku\Z Iky Hkéh\guifiopdZaZzZl
eyfbieZ\gh_gZgZeh "AbKkmgblxb | adh]h lkathg gby
kilb bbgbfmf Ihjfh” _gdght bkke_ "h\Zgbc klbe_ cb\h ~ gl
jZxlky gZ dhfivxl_jgh_ fh” >eb@¥Z §bdf xlky ko
ke ~“h\ZgbkghdggZ j Zevguo kbghZ\wWhgpZo h[s _]h
ihevah\Zy @

:gZeba "Zbokuwe "h\dpgdZaulbkigh\guZjzZf Ilju
kihkh[gu_dhgljhebjh\ZIlv ih\_~ gb_ \h~bl_ely b hij_
"ysb_  bg” _dku “ey hp_gdb ijhba\hM"bgbekdhklb \h"
\gbfZgm”™ ey iKyf [jZZ\Ihfh[bey \h \j _fy Ihjfh" _gby
| j_dexqg_gby i _j ~"Zgq "ey deZkkbnbdZpbb jZaebqggl
g_jZpbb I_g™hgpbgby

Djhf_Ih]l]h \Z"gh_ agZq_gb_ ijb \g_"j _gbb kbkl_
kdh]h \h™~ _gby bf_ lukhpdbd&ldyg < k\yab k wlbf ZdIm
f ju ijh™\b" _gby ih*h[guo ijh_dIh\ iml_f ijb\e_qgq_g
\gbfzZgby h[s_kI\Z 0OZzZjzdl_jgu_ g_jlu ih\_~ _gby \h-
\g _klb agZqgbl _evguc \deZ” \ wdheh]bg_kdmx [_ahiz:
"Mb® gby Wdki_jbf _glZewgklfZghhef gh qglh gZ ]Jhjh?
"hjh]Zo [hevr_ g_f \h \j _fy Ij_o g_I\_jl _c ijh*he"
ith\_~ gb_ Z\lhfh[be_c¢ nhjfbjm_Iky ih™ \ebygb f khi
Z\lhfh[bey > @ >jm]bfb keh\Zfb wdheh]bqg_kdb \_~
fh™ | ith[m~blv ke ~mxsb_bzZt\biZllw&ky wdhghfgh i
wlhf \h~"bl _eb ke _"mxsbo Z\Ihfh[be_ ¢ ~Z" " fh]lml [u
kdb g Zdlb\gufb Djhf_ |Ih]h gZ wdheh]bgghklv \|
wnn_dlu bgnjZkljmdIimju jZal\yadb i_j dj_kldb mke
<Z ghc ijh[e _fhc\h' Wwdbbb y\ef/bdgbybaZpby wg j]Jbb &
kg | hilbfbaZpbb k\h_]h klbey \h™* gby \gmljb dZ
"Mb® gby k khojzZzg _gb _f ijb wlhf ijh”*he bl hevghklk
~_a”db K wlhc p_evx ijbf_gyxlky ijbgpbiu hilbfZevc
gby k ijhkljZzgklI\ _ggufb b \j f ggufimkehglbyfdubb @

Ke “m_1| hilf _Iblv qglh ijh_dlu wdheh]bqg_kdh]h \|
[ulv hkms _ kl\bfu b wnn_dlb\gu Ihevdh \ Jhjh*"Zo k |



Ahjh] b ijb hij_~ e _gghf mjh\g_ Z¥ hf@b®hdZpHblba
aZ jhklz dhebq_ _kI\Z ljZgkihjlZz "~gjH gjhymkKdgmix |
kihkh[ghklv kIl _kI\_ggh \ifb" fgbwddh  [m~ml|l ~Z\Z
hsmlbfh]h wdheh]bg_kdh]h wnn_dlZ < wlhc k\yab
gZk e _gb_f hdheh lukyg g _eh\ _d Dbf _xsbc ijh[e
gby hdjm Zxs_c¢ kj_"u \ukhdbc mjh\_gw 4¥%kYh[beb
Imx “hjh gmx k_Iv k “hklZlhgghc ijhimkdghc kihkh][
[ulv wdki_jbf _glZevghc iehsZ”*dhc *"ey hkms_kl\e g
\h "~ _gby

Kibkhbkihevah\Zdggkubggbdh\

.RUHQ + 6 %XWOHU & ' 7KH LQWHFRQOQ
YLURQPHQW HFRORJ\ DQG KHDOWK (QOLURQF
XVDO ODQDJHPHQW WKH 5ROH RI 5LVN $VVHVVP

&

&DXOILHOG % %UD]LO : )LW]JHUDOG . 1

VXFFHVV Rl UHGXKMLD BHROQYWERHERLQJ IHHGEDF
Z\UDQVSRUWDWLR?QJ[BQVEBUWKDC{;UAJ‘(\Q'WJURQPH
&

$ODP 0 6 OF1IDEROD $ $ FULWLFDO UHYL]
'UL\'(&LQJASROLF\ WHFKQRORJ\ PAHDIQMERAW BRE

7 &

$KOVWURP & .LUFKHU . &KDQJHV LQ JODC(
YLV')&(D(QUHLH’FRQJ Y\WWBB VWXG\ $SSOLHAB (UJRC
7 &

$QGULD * $WWLYLVVLPRDROQLDIBVEOR /5 3
JULQR $ 'HYHORSPHQW RI DQ DXWRPRWDYH GD
\WLV Rl GULYLQJ EHKDALRUWY? OAMDVXUHPHQW

DZiblhgh\ N : Kbkl _fZ fhgblhjbg]Z ljZgkihjlgu
\hafh ghklvx dhgljhéy dBg” kgby Kh\j f _ggu_ ijh]
fu gzmdb b h[jz&h\Zdhkxy AK

&LDUOD 9 &KDVVH $ ORXOLQ 3 2MHG
7UDYHOA'XUDWJU.R((QQ.QD(SROLFDWLRQ)@( ADF 3D
7 < &

>hjhgdbg < = Eyfbg : K JZa\blb_ Z\Ihfh[bevg

]hjh~_ Lhevyllb 1 :Zelbckdbc ImfzgblZjguc ~m]
AL ¢ AK

=jb\Zgh\ B X =jb\Zgh\Z H < :\lhfh[bjebaZpb
kdhf djz_ b __ \ha”_ckl\vsmxzZkhdim >Z :\Ihfh[bevgu
ljzgkihjl >Zevg _]h Ahklhidz AK



1)/8(1&( 2) $&7,216 2) '5,9(56 21 7+( &,7<
(19,5210(17
19 .RODFKHYD (0 &KHUWDNRYD

)6%(, +( ©7TRJOLDWWL 6WD
7RJOLDWWL 5

6SHFLILF WHEKQQTIXHV DUH D SRZHUIXO WR
FRXQWULHV WR UHGXFH SROOXWLRQ RI WKH Xl
HFRORJLFDO GULYLQJ LV GHVFULEHG E\ WKUHH
WKH PRYHPHQW WKH DEVHQFH RUNXDYR FKBQ
WLFOH VKRZV WKDW WKH FLW\ Rl 7RJOLDWWL
SUREOHPV :HGQHVGD\ KLJK OHYBE@EY HIRPFVGRUI
QHWZRUN ZLWK VXIILFLHQW EDQGZLGWK PD\ EH
LPSOHPHQWD WUR | HRBWALRIL BB R

_H\ZRU®LU SROOXWLRQ GULYLQJ PRGHO PR
RI GULYHSUM.YMBR HFRORJ)\

M>D

WDHEH=BQ?KD:Y HIDHGANHJIJLGHKLB |JH @MB<: <
=HJH>:0 K =HJGH>HXW®BLC I JHFURE?GGHKXV

DhkixgbgZ G < B\Zgbkh\Z E < DmjbgkdZy

Gh\hqg _jdzkkdbc fo@bhjzZjdhguc bgklblml bf : D Dh

N=;HM <IH ©>hgkdhc J]hkm~Zjkl\_gguc Z]jZjgu

] Gh\hg_jdZkkd Jhkk

< klzZlv_ jZkkfhlj_gu wdheh]bg_kdb_ ijhjue_ fu ]F

Jhklh\kdhc h[eZklb \ebyxsb_ gZ dhfnhjlghklv ijh b\

Dexqg \u_ keldlehf_ jZpwdheh]bg _kdZy [_ahiZkg

rZolgu_ hi\Zeu | _jjbdhg 1ijh\ZehhiZkghklv fbg jZ
ithjh~guc \h”hijhyle gb_ a_e gu_gZkZ ™ _gby

=hjh® RZd&lyZah\Zl _evguc b ijhfure_gguc p_glj h
p_glj <hklrggZkkdhc Z]ehf_ jZpbb Keh g _gr _c aZ’
_lky h[_ki_g_gb_ _]1h wdheh]bq_kdhc [_ahizZkghklb

< ke "klI\bb ij_djZs _gby jZ[hlu [hevrh]h dqbkeZ r
\ Ikdbc i_jbh” Jhjh? gZoh"beklyghfdgd "kdh]h mizZ~rdZz
gZebqgb_ijhba\h”~kl\ _ggh]lh ihl _gpbZeZ b \ukhdhd\Z
dz~jh\ kihkh[kI\h\Zeh hldjubdb¥Xh®Zo \ Jhjh”_djmigu
ij_™ijbylbc



HArgh ba i_j\uo f_klI \ Jhklh\kdhc h[eZklb ah dheb
gyxsbo \ s kI\ aZgbfR4o]lnjh2eZ\gufb bklhghbdZfb
liyvagyxsbfb Zlfhkn_jguc \ha”mo ]J]hjh*"Z RZblu kqt
fure _ggu_ ij_"ijbylby rZolgu_ hl\Zeu Z\lhhzZgkihijl
| evgu_ Hgb aZ]jyagyxl \ha”mo g_ lhevdh iuevx m
hdkb”Zfb k_ju b "jm]bfb e lgmdckafibfthjiAgbbg gbyfb
b [ gaZibj _gZfb b ly eufb f |ZeeZfb

<ul[jhku aZzZj_ ]bkljbjhiZggpmylbmpjh*hihevah\Zl e c
khklZ\eyxl hdheh luk | \ ]h» Ba gbo hdheh 1
[jhku mklZgh\e _gu \ ij_~ eZo ghjfZlb\h\ I>< GZb[h
klZpgBjgufb aZ]jyagbl _eyfb \ha”moZ \ J]hjh*_ RZol
\u[jhkh\ k\ur _ | Th~ fh ' gh gZa\Zlv ij_~ijbylbc |
hit f \u[jhkh\ dhlhjuo khklZ\be [he_ _ luk | ]h
\u[jhkh\ aZ]jyagyxsbo \ s kI\ \ ZIfhkn_jm \4dhke "¢
gbl _evmh _gvrbebkv [eZ]h*Zjy \uiheg _gbx dlyfie_ dkZ
Ibc

< Jhklh\kdhc h[eZklb aZ ihke_ _"~gb_ ]h”u gZ[ex":
ijhfure _ggh]h ijhba\h”*klI\Z H”gZdh \u[jhku Z\Ihlj
ihke _~g__ \j_fy jZzklml B ]Jhjh” RZolu g_ y\ey Iky
Wlh gZijyfnyyaZxdh k jhkihf gbke _gghklb Z\Ihfh[be c

Ba \k_]h h[t _fZ \u[jhkh\ \ ZIfhknwjin “dh[jhku
ljZgkihjlZz < ijhp_kk_ k]hjZgby Ilhieb\Z \ "~\b]ZI| ¢
[hevr \ _~"guo \_s kI\ LZdbo dZd hdkbh m]Je jt
1Z m]e \h*hjhhuwugkx b kh_"bg _gby k\bgpzZz GZ
"bagb gZk_e _gby J]hjh*Z iZ]lm[gh \eby | rmfjbkoh”"y:
| Z

Ihfbfh h]jhfgh]h dhebqg_ kI\Z aZ]jyagyxsbo \_s_ Kkl
\Z fuo \ ZlIfthkn_jm Z\lhfh[beyfb b ij_"ijbylbyfb \ \_
]h~m \ Jhjh~_ 1y ehlNuedlvZdh_ ~ dhebqg_klI\h \ ]h
k\yvazZzgh dzd k _]h kl_iguf jZkiheh  _gb_f 1Zd b k f
| jjbdhgzZfb bkdmkkI\ _ggu_ gZkuib ]jmglZ dhlhjuc
ba rZol ijb "hJug_ m]Jey \ g f KbImZpby nkemqgrbl
dmkklI\ _ggu_ ]Jhju azZ)BklmI*ljj \vyfb H~”gZdh ihdZ
hfjhkeb b wlh ~hklZ\ey | fgh]h oehihl "bl_eyf Jhjh~zZ

ljh\ZehhiZkgahkflvev ijbe ]JZxsbo d \kdju\Zxsbf ]h
\ujZ[hldZf y\ey |ky h”ghc ba ]JeZ\guo ijh[ehf ijb k
\bc "ey [_ahiZkghc "bag_~_yl eevhkébcf gdddun™jZ]
|Zgguo | _jjblhjbyo Blh]hf aZlhie _gby \ujZ[hlZggh]h
gZ \ _jogbo ]JhjbahglZo rZol y\ey Ilky jZafulZgb_ Db
\f sZxsbo ihjh”® jZajmr_gb_ dj_i_"gh]h fZl _jbZeZz
BaaZ wlh]h nhjfbjmxlky ijh\Zeu b&gkhyev~u hk_*



J amevlZlu gZ[ex™® _gbc mdZau\lZxl glh gZ m]he\
hl]jZgbg _gby \h \j f gb ijb Jem[bgZoxjZajzZ{hjdb ~h
ylghklv b hiZkghklv ijhyle _gby \ebygby ]Jhpguo jZ]|
ghklv fh™ | bf Iv f _klh G _kZgdpbhgbjh\Zggh_ \kd
\ujZ[hlhd b jZajZ[hldZ ihjh*guo hI\Zeh\ m]jhZZ | [_«
k e gby

< j_amevlZl_ aZdjulby rZol d gZb[he__ \ujZ _gc¢
wdheh]bqg_kdbf ihke_ “kl\byf fh'gh hlg_klb \lmoh” \ul
ah\Zgghc | _ogh] _gghc \h?u gZ ih\ _joghklv Mjh\_ gv
\_pghklghc ]b”jhkn_ju k\yazZzgZ k h[t_fZfb baeb\Zxs
\hr bo fbg jZebaZpb ¢ b hkh[_gghklyfb aZ]jyag:
LZd _  aZ]jyag_gbx ih”\_j]Zxlky ih”*a_fgu_ gh”u \o
|Zzd!l k \h*Zfb | _ogh] _ggufb

H[t f wdheh]bg_kdbo ihke_ "kl\gbc*"Bggulo\¥\e
gh_ khpbZevgh_ agZq_gb_ 1Zd dZd | _jjblhjbb bo \
ohayckl\ _gghf bkihevah\Zgbb Z j db b ]Jjmd&ih\u_ \I
lhggbdZfb iblv_\hc \h~u "bl _e _c¢c j_]bhgZz

dimZevghc aZz”"Zqg_c y\ey |Iky hgbkldZ b BRh\_ " g
dhfbg jabbZgguo rZolguo \h” “h ghjfZlb\gwko ihdZze
ithevam_fu_ \ gZklhysbt fhflughbkldb rZolguo \h* g
NZxl \hafh ghklv ijbf_gylv wdhghfbg_kdb \u]h”gu_
N fbg jZebaZphbb

?s_ h~gbf \Z guf nZdlhjhf dhlhjuc \eby | gZ wdl
h[klZgh\dm \ J]hjh”_ y\leyxlky \h*uihtulidB&ghbo ba
hi\Zeh\ Bf _xlky \\b m g_ lhevdh itajh{jdudhdgu\Z£&u
|1Zzd"_ f_klzZz fZkkh\h]h kded]dhhgylg@]hjbzZez \
dZjv_|jjZeedZo \iZ"bgZo h\jZ]Zo

M]e ihjh*gu\Zeu ih”\_j° ggu_ \ha” ckl\bx Zlfhk
hkzZz~dh\ ih\_joghklguo \h” b dhglZdlbjmxs&Z _ k ]jm
fb nhjfbjmxl kh[kI\ _ggu_ \ukhdhfbg\hZbbag\Eggu _
gbykhanrZxsb_ agZgbl _evgmxbgZ]gxatdm Ig4jblhjbb

lh "Zgguf bg g hehm]bg_kdbo baukdZgbc b j_a
]hjgwvdheh]bq kddglhhjbg]Z \ ]Jhjh?_ h[gZjm  _gu mq
mjh\g f aZe ]Zgby ]Jjmglh\uo \h”* ~h f h[s_c iehs.
df

<h ba[_"Zgb_ ih”lhie_gby J]hjhiki hckel fKdlb _
\hafh gh]h ih?ihjZ ]Jjmglh\uo \h” rZolgufb bh"Zfb
amxsbfbky dhe [Zgbyfb mjh\gy \ p_eyo ihA™ _j Zghb
guo \h” gZ [_ahiZkghc hif_Id_ \h~2bklebXd ud Zd h
e _dkzZhgbklgufb khhjym ™ _gbyfb



<hijhku h[jZs_gby k bhlighbZafh~klI\Z b ihlj_[e_ gt
fh gh hlg_klb d h*ghc ba ZdlmZevguo wdheh]bqg_kd
RZolu GZ | _jjblhjbb Jhjh~rZ _° ]Jh”~gh h[jZam _Iky
oh”h\ Ba gbo hloh”h\ deZkkZvkhZkghkdib |

deZkkZ hiZzkghklb \f_ Mogbgkdb hkoh”u |
deZkkZ hiZkghklbl b deZkkh\ htZkghkuik [ \
Ilhf qbke I\ _j2uo [ulh\ua hlohdk\ | Ijb wlhf_hl gZk
e gby gZ iheb]Jhg I\ _j2uo [ulh\uo hloh”h\ ihklmiZ
luk | hloh~h\ Hol\gdlileljc m&Zghjh]mey|digdk
dhc khklZ\ey | hl h[s ¢ gbke _gghklb g&Zk e gl
Ibg_kdh_ khklhygb_ Jhjh~kdhc | _jjblhjbb fh 'gh ho
\ukhdbf mjh\g _f aZ]jyag _gby Z |zd _ ijbkmhkl\b _ f ¢
\Zgguo k\Zehd

ljbf_gy_ fZyh)h”~_ kbkl _fZ h[jZs_gby k I\ _j~ufb [ul
hloh~Zfb hkgh\ZgZ gZ aZohjhg _gbb hkgh\gtc fZkku
]Jhg L;H GZ k_]Jh~rgyrgbc ~ _gv \ ]hjhr_ gZeh”blky
f s gby I\ _j?2uo Julh\uo hloh”h\ h[sZy iehsZ”v dhlh
ey | 12 ?]hzawdpgbem azZgbfzZz |ky FMI ] R&AZolu ©K
ohayckl\h2 WIhl h[t_dl gZghkbl *ebl_evgh_ b bgl_
\ebygb_ gZ hdjm Zxsmx kj_"m

G _ba[_"gh kljhbl _evkl\h gh\uo dZjl kded"bjh\Zg
\Zpby hljZ[hlZgguo mqgZkldh\ ihlhfmfhgflhgh Sz klhyst
ghklv iheb]lJ]hgZ m"_ bajZkoh”~h\zZgZzZ

HAgbf ba wdheh]bg_kdbo nzZdlhjh\ dhlhjuc 0ZjZ
eh]l]bg_kdmx h[klZgh\dm ]Jhjh*"Z RZolu vy\ey |ky g_
| fgh_ jZaf s gb_a _e guo gZkZ ~ _gbc gbadZy h]
k e gby ha_e g _ggufb | _jjblhjbyfb

A e gwmhg” J]hjh~Z ij_"klZ\e_ g gZkzZ ™ glbyfb h[s
Zevgh]lh h]ljZgbg_ggh]h ithevah\Zgby b ]Jhjh”kdbfb
lehsZ”~v a_e _gh]lh nhg”"Z gZkqgblu\zZ | 12 NzZdll
g _gghklv a_e _gufb gZkz ~ gbyfb m\ _ebqgbelZkv gZ
\ A~ gby bg\adlZhb b iZkihjlbazZpbb h[t _dlh\ a e gu
gbc gZ | _jjblhjbyo h]jZgbqg _ggh]h ihevah\Zdby mqj
hojZzg _gby h[jZah\Zgby dmevimju kihjlZ gNZdlbog
ghklv e _kgufb gZkzZz ~ gbyfb ]Jhjh"kdb_ e _kZ gb _
g_fh™ | Julv m\g2&b4Zd dzZd iehszZ”~v ~Zgghc dZl| _]hj
\oh”bl \ h[smx iehsZ”v ]hjh*kdhc gq_jlu

AZ ihke _~gb_ ]J]h”u ~ey ha e _g _gby ]hjhkkdbo |
gh\ghf klZeb bkihevah\Zlv djmighf_jgu_ kZ _gpu
ithjyh™ A j \v_\ ebiu de_ dZldevi@oxb ijh\_~ gbb
ithegh]h i_jjf4dy ith moh”™m ]hrZ wlh ~Z | Jukljuc



kdbc b ~ _dhjzZib\guc wnn_dlI b \ukhdmx kI _i_gv i
LZd _ ijbf_gyxlky ihkZ~db o\hcguo ihjh™ ~ j \v _\
\ _evgbd _ev

lhablb\guc wnn_dl \ h[_ki_qgq_d¢&bdbcwidheehhpkeg hklb
\h fgh]lhf h[mkeZ\eb\Z Iky mjh\g f wdheh]bqg_ kdhc
gby DzZd b f _jZfb gZijZ\e _ggufb gZ h[jZalb\Zgb k
| e ¢ ]hjh”Z ih \hijhkZf hojZgu hdjm Zxs_c¢ kj_"u
Jhjh~r A~ ckli\m_| kbkl_fZ g _ij_julgdhph vid hzeahj bAig by
\hkiblZgby b ijhk\_s gby \ dhlhjhc ijbgbfZxl mqgZk
gby kj_"g_]h b \ukr_]h h[jZah\Zgby h[s_kI\_ggu_
ij_™ijbylby Z~fbgbkljZpby ]Jhjh~*Z b | ~ H”gZdh w
"he ' gZ [ulv kms_klI\ _ggh jZkrbj gZ

Kibkhidkiheah\Zgguo bklhggbdh\

KWWSQHVLGLWVD UXFLW\VKDKW\L

KWWSZZZ KLQWIR[ FRPDXDKMFIO KWIRRORJLMD

KWWSNMELHZ DDGQMPDLSY UW\BLG SKSLG

WDHEH=BQ?KDBC <?KLGBD >HG: ©Hmkhklhy
“Zxs_c kj_~u b ijbjhrguo j_kmjkh\ JkibiA\kdhd h[eZ
Ama \uimkd 1h~

WDHEH=BQ?KDBC <?KLGBD >HG: ©Hmkhklhy
“Zxs_c kj_~u b ijbjh~rguo j_kmjkh\ Jhklih\kdhc h[eZ!
Ama \uimkd 1h~

WDHEH=BQ?KDBC <?KLGBD >HG: ©Hmkhklhy
“Zxs_c kj_~u b ijbjh~rguo j_kmjkhh Pk kdh ]
Ama \uimkd 1h~

WDHEH=BQ?KDBC <?KLGBD >HG: ©Hmkhklhy
“Zxs_c kj_~u b ijbjhrguo j_kmjkh\ Jhklh\kdhc h[eZ!
Ama \uimkd 1h~
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M>D

L7?0GHEH=BB ;?KLI.GRHP=B?FHGL: <H>HIJH<H>H<
IJBF?GY?FU? < = HEWYLLB

HB FZ\jbgZ < F Nbe _gdh\

Lhevyllbgkdbc Jhkm~AZjkI\_gguc mgh
] Lhevyllb Jhkkby

lj _~klZ\e g ZgZeba wdkiemZlZpbb kbkl_f \hAhkgZ[~
jZchgh\ 1jh\_~ g jZdhkbh i j dezZz”d k\l lobdjh™e
" gu f_jhijbylby ih j_dhgkljmdpbb b fh™ _jgbaZpbb \
k 1 c

Dexq \u_ keh\KljZgr_cguc j_fhgl wg _jlhwnn _dlb
hit _dlh\ \ lob_k Ib j dhgkljmdpby fh” jgbaZpby

<h” hkgzZ[ _gb_ :\lhaz\h~kdh]h jZchgZ ]t Lhev
"blkpa ih\_joghklgh]h bkiDhmgpwZ \kdh]h \h*hojZgbe
sZ

LiZgkihjlbjh\dZ iblv_\hc \h”u hkms_kl\eymlky ih
[hijh\h~h\ ijhly” _gghklvx [he _ df <h”~hiyh\h~g2zZ
_lky h*gbf ba mya\bfuo we f glh\ \ kbkl_f_ \h”~hkg
Kj_"gbrmbabg kdbc baghk \h”*hijh\h~guo k_ I ¢ :\lh
jZchgZ khklz\ey |

?° _]h~gh dZiblZevguc j _fhgl \uihegy |kyl gZ k_|I
" _gby ijhly” _gghklw \dexqgZy fZ]bkljZevguZ Kk _Ib
gh\e _gguc ghjfZlb\guc kjhd kem [u bkqg_jiZzeb hdhe
| hl h[s_c ijhly" _gghklb

?° _]h”~guc ijbjhkl kZfhjlbabjh\Zgguo k_ I _c¢ \h”h
"hklb]z | df b [he_ _

<h”~hkgzZ[ _gb_ P _gljZevgh]h b Dhfkhfhevkdh]h j.
ki\ey |ky k bkihevah\Zgb f ihra_fguo \hMhazZ[hjh
jh\dZ iblv_Yha \hkms_ kl\ey Iky ih kbkl_f_ Ijm[hijh\F
ly" _gghklvx [he _ df b kj_"gbc nbabg KkKdbc bac
guo k I ¢ P_gljZzevgh]h b Dhfkhfhevkdh]h gZchgh\
kdbc? khklzZ\ey |

?° _]h~gh dZiblZevguc j _fhgl \uihegy |kyl gZ k_|I
" gby ijhly” _gghklvx g_ [he_ _ df MklIZgh\e _gguc
kjhd kem [u bkg_jiZeb hdheh df Ijm[ | _y hi
" gghklb k_Ib <h”hijh\h~*gu_ k_Ib P_gljZevgh]h b L
jZchgh\ ij_~klZ\eyxl kh[hc dhevp_\u_ \h*"hih\h*gu_
gZxsbfZ]lbkljZevgu_ \hAh\h?u jZa\h”"ysmx imebqgm
d\ZjlZzevgmx k_lv



WdkiemZlbjmxlky klZevgu_ gm]mggu_ ihebwlb
kilhp f glgu_ Ijm[hijh\h?u ~bZf _Ijhf hl ff B h f
gb_ih\]_ "~ gbc gZ klZevguo \h~hijh\h~guo k_lyo ih
nbbg kdbc baghk jbk

ljhba\h”~klI\ _gghc ijh]jZzffhc i _j dez~dZ k_|I _c¢c \h~"
Ij_"mkfZljb\Zz Iky k aZf _ghc klZevguo Ijm[ gZ ih
kj ~g_]h b \ukhdh]h ~Z\e _gby

?° _]Jh~gh gZ Ijm[hijh\h~Zo b h[hjm~h\Zgbh Jhjh"}
\h~*ghc k_Ib JhjhBpgmnbldk [he jZaebggup Z\Zjb
\j "~ _gbc ijbg_f ey mkljZg _gby |j _Ib ba gbo Ij_[r
gb_jZkdhihgqguo jZ[hl

M\ _ebqg_gb_~ n_dlh\ gZ k_lyo \h™hijh\h~Z k\yaz
gb f ©klZj _gby?2 ihke _~gbo > @

< gZklhys__ \j_fy ba df* XhrpZjdh*ys Jhky
Zj g™ _ df bf_ | baghKjb keh b\rboky h[tzfZo
jZ[hl th i_j dezZz”~d_\ lobo k_ I ¢ \ p_ehf kgb  gby
ghklvx baghr_gguo k | ¢ g_ijhbkoh”Dbl
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Jbkmghdh\j "~ gby gZ klZevguo Ijm[hijh\h~Zo0

Kms_ klI\mkdevdh f_jhijbylbc ih kljhbl_dvkli\m
jmdpbb b fh” jgbaZpbb \h*hijh\h*guo k_| _d& \ p_ey
\ur_gby gZ”_ "ghklb b wg_j] Ibg_kdhc wnn _dlb\ghkl
kgZ[ _gby

F_jhijbylby khklhyl ba ke_"mxsbo Jjmii

F_jhijbylby ih kljhbl_evkl\m fh”~_jgbaZpbb b j_
hit_dlh\ p_gljZebah\Zgguo kbkl_f \h"hkgZ[ _gby



F_jhijbylby ih kljhbl_evkl\m gh\uo h[t_dlh\ p_qgljZ
kbkl f \hAhkgZ[ _gby g_ k\yaZggu_ k ih”"dexqZgb_f gh
iblZevgh]ihiklljevkI\Z

F_jhijbylby ih fh~_jgbaZpbb beb j_dhgkljmdpbb k
hit_dlh\ p_gljZebah\Zgguo kbkl_f \h*"hkgZ[ _gby \ p_
mjh\gy baghkZ kms_kl\mxsbo h[t_dIh\

F_jhijbylby gZijZ\e _ggu_ gZ ~hklb  _gb_ieZc
gbc ihdzZaZl e _bkdB" d4fq kI\Z b wg _jlJhwnn ddlib\ghk
lh\ p_gljZebah\Zgguo kbkl _f \h~"hkgZ[  _gby

< ]hjh*kdhf hdjm]_ Lhevyllb ih j _fhglm \h”*hijh\h
ijbf _g _gb_ ihemgbeZ | _ogheh]by ih ijhlZkdb\Zgbx
ijh\h”~Z \ kms_kl\mxsbc ih\j "~ gguc kf bebZajanr
jZajmr_gby

Hkgh\guf ~hklhbgkl\hf ~"Zgghc | _ogheh]bb y\ey_
ghklv \hkklZgh\e _gby kbevgh jZajmr_gguo VYh” hijh\l
dezZz”db gh\h]h gZijbf_j ihebwlbe gh\h]h gbadh]h
gzZ f_kl_ klZjh]lh 1jhlZzkdb\Zgb _gh\h]klZjm¢hijh\h"Z
ki _dlb\gh \ kemqgZyo dh]*Z g _h[oh”~bfZ aZfbgZ Ijm][
g _gb _f *bzZf |jZ k_Ib jbk

o
it T —— T }
_1"" = :E_::—u_ e *

ig_\fZlbg_kdZy e_[d™MdZ kkhjk_dpbb fh~mkb gh\
Jh Ijm[hijh\h*Z[hgbc dhehAhga”"mohhl\h*ghc reZg]
ig_ \fhm~ZjgzZy fZrggXuc Ijm[hijh\hZkrbjbl_evaZf
gy _fuc Ijm[hijh\hZgd_j ijbzfguc dheh” _Iphk e _[z"db

JbkmghdjhliZzkdb\Zgb_ gh\hlh Ijm[hijh\h~Z
k jZajmr_gb _f klZjhlh

; _kljZgr_cgquc f_|Ih™ aZf _gu Ijm¢{ gy fbjZjdjln ]
\Zgby gh\uo bf_ | g dhlhju_ ij_bfms_KkI\Z ilhn kjZ\g_
fb m\ _ebqg_gb_  ~bZf 1IjJZ Ijm[u \_ "zl d ih\ur_gbx _
kihkh[ghklb ijb j ZebaZpbb f |h~*Z fh | hkiheval



ijh\h” ba ihebf_jguo fZl_jbZeh\ dhlhjuc @ Kbf_ | |
_"bg_gbc b \u”_j b\Z | [hevrb_ gZ]jmadb ijb kjhd_
e | > @
; _kljZzgr_cgzZy azZf_gZ klZjuo Ijm[hijh\h”~H\ gZ gh
Ablky b [_a bo jZajmr_gby ko fZ ijhlZkdb\Zgby gh\
ljim[hijh\h”~Z \ klZjuc ij_"klZ\e_gZ gZ jbk

JbkmghdjhlZkdb\Zgb_ gh\h]h Ijm[hijh\h"Z
[ a jZajmr_gby klZjh]h

< "Zgghf f _IhA_ bkihevam _ Iky gh\luc ihebf _jguc
kfZlu\z_fuc k [h[bgu [molu [ZjZ[ZgZ b ijhly]b\Z_
svx ig_\fhe [z~db b |IjhkZ q_j_a nmleyj b dheh”_p
ijh\h~ghc k_Ib
Kibkhd bkihevah\Zgguo bklhggbdh\
KZcjb""b#ghR <ebygb_ klZj_gby b dhjjhabb Ijm[l
Ah\ \h~hijh\h~guo b \h*hhl\h*"ysbo k_| ¢ gZzbdzZq_Kl
jm_fhc \h~u <GBBGLIB =hkkljhy Jhkkbb K_jby ©
b Zjobl_dIimMdkijtkgnhjfZpby azZjm[_"guc § hl_q_|

guc hiul F <ui K

K e ag \Z : < K_e ag_ \ < : KZjdje Mlug h\ K
\h~"hkgZ[ _gby ] Lhevyllb b bo h[hkgh\Zgb_ | r _gb
bkke "h\Zgbyfb gZ ijbf_j_ :\lhaz\h~"kBE]hjhZelgZ

gZmaqighdlbg_kdhc dhgn_j gpbb ©Ydh\e \kdbo_ gl _ gl
ghc e _lbx izZfylb zdz”~ _fbdzZ J:G K < PEeKMe \Z
K
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3UHVHQWY DQ DQDO\VLV RI WKH RSHUDWLROQ
DUHDV 7KH DQDO\VLV RI ZRUNV RQ WKR UHOR
SRVHG PHDVXUHV RQ UHFRQVWUXFWLRQWDQG F
ZRUNYV

H\ZRUGWUHQFKOHVV SLSH UHSDLU HQHUJ\ t
ROG QHWZRUN UHFRQVWUXFWLRQ PRGHUQL]D!

M>D

H <HAFH@GHKLB KHDE@BY IHKLMIE?GBY=?B3H5UO
WE?F?GLH< < <H>HBEHBG:<HE@KDH=H ;:KK?CG:

< : FZIxo

Lhevyllbgkttbken”Zjkl\ _gguc Mgb\ jkb
] Lhevyllb Jhkkby

ljh\_* g ZgZeba khklhygby \h”u \ \h*hojZgbebs
[Zkk _cgZ JZKkkfhlj_gu hkgh\gu_ bklhggbdb ihiz~rZgl
\ s kI\ 1j_"eh  _gZ dhfie_dkgZy kbkl fZ hqgbkldb \lI
guo we f glh\ gzh[bhieZl

Dexg_\u_ kek\lze kdbc [ZkW\lghnbdZpby [bh] _gg-
gZ]ljmadZ p\ | _gb_\hdadhefdukbdg” "hjhkeb [bhieZlh
kldZ \h”u

ljhp _kk w\ljhnbjh\Zgby hkh[_ggh ZdImZe g "ey
Zgljhih] _gghc gZ]jmadhc >ey Jhkkbckdhg¢zZNp ™ jZplt
ebsZ <he kdh]h [Zkk _cgZ k bo fgh]lhgbke ggufb ijbl

W\ljhnbdZpby y\ey |ky hlijZz\ghc lhgdhc ~ey fgh]
kdbo ijh[e_f j _]JbhgZevgh]h b n_* jZevgh]hamjh\g _
g _gb_\h*hzfh\ lhdkphgsidlZfb "bag_ ~ _yl _evghklb p
[Zd] _jbc "maogb_  dZq_ kI\Z \h”u ih \k_f hkgh\guf ihd?Z
|Zzd"_ aZfhj ju[u b h]jhfgu_ wdhghfbq_kdb_ jZkoh”"
hgbkldhc aZ[hjghc \h?u > @

< gZklhys_ _ \j_fy i_j\hkl_i_ggh_ agZqg_gb_bf _»
kdb_ ijh[e_fu \ hljZkeb k_evkdh]h ¢ohpydkihZguinl dh
hit _dlu ithkimiZ | hdheh \g _kzggh]h \ ihdq\m Zahl|
jZ ?° _]h~gh k ]1Z k_evoham]h”bc \ghkblky hdheh



=h~h\h_ dhebqg_klI\h [bh] gguo we f glh\ \ghkbfuo
kI\_gguo m]Jh”bc \ <he]lm ij_\urZ _ 1Ijb wlihk Wirgg

ojZgbebsZ p_gljZevguo b x ' guo j _]Jbhgh\ Jhkkbckd
jZkiheh™ ggu_ dZd ijZ\beh \ ahg_bgl _gkbdgh]h a

[hevr_c¢ kl_i_gb ith”\_j  gu [bh] _gghfm aZ]jyag gb
imlb ihklmie _gby \ \h*hojZgbebsZ ZahlZgZ nbknhjZz
> @

+ZIlfhkn_jgu_ hkz”~db b IZyd&v ekigdH@hayckl\_ggZy " vyl
ghklvxdhffmgZevgu_ b ijhfure_ggu_ klkgqghbabytbhqg\
tahggZy j_1_9g_jZpby nhknhjZ b ZahlZ ba “hgjguo fbg_
]Zgbg_kdbo hlehxjgbghc klhd

Jbkmghdmlb ihklimie_ _gby [bh] _gguo we f _glh\ \ \

>hggu_ b \a\_r _ggu_ gZghku ihklmiZxsb_\ [Zk
m~ h[jy\rb_ ihcf _ggu_ b aZeb\gu_ a feb k _&qgZk gZ
xlky \ \h*hojZgbebsZo b hldeZ”~u\Zxlky gZ ~"g_aZ],
jyykv [_a\ha\jZlgh Lm~Z ~ b~ ml b |_ fbbebhgh)
lhju_ " Jh~rgh h[jmrb\Zxlky k [_j_]h\ \ \he kdmx \h’

?sz h"gZ \he kdzZy tjhlhgaf£zgu_ \h~hjhkeb dhlhj
e Ihf h[uggh \ bxe_ jZajzZklzZxlky \"hev [_j_]h\ H
A h \h~*hojzZgbebs b klZeb gZklhysbf [_~kl\b_f ~
WIb jZkl _gby \u”_eyxl ~h \bAh\ hj]Zgbqg_kdbo \_:
gZklv ba dhlhjuo y~h\blZ LzZd dZd [bhfhgblhjbg]
jhkkbckdhc j_d_\\b ”m hlkmiklI\by*k|k¢kI\ \b~h\ wlb
\ s kMh kbo ihj hklzxlky g_ba\_klgufb

HIf jrb_ \h~ hjhkeb 1hizZz*"Zy gZ “gh m\_ebqgb\Zx
nhknhjZ b ZahlZ b kha?*Zx|l b _Zevgmx kj_™Nm "~ey Kk



\hkijhba\_"~ gby < j_amevlZl_ijhbkoh”bl \lhjbggh
|  khlgb lIhgg [bhfZkku R4dZhebk2ZxIlky b jZaeZ]Zxl
\uaul\zZxl I _ogbq_kdb_ Ijm~ghklb ijb ihrZq_ \h”u \ ]I
mom~rZxl obfbg _kdbc khklZ\ b kZgblZjgu_ ihdZaZl_
bkihevam |Iky \ dZqg_kI\_ iblv_\h]h bklhggbdz Z |2
ithe_c¢ qglh \ dhg_qgghZlKdgh kdZaulZ |lky gZ a”hjh)
eh\_dZ b "b\hlguo <emqgzZ_ \ ©p\ | gby?2 \h™u ijhbk
jZa\blb_lhdkbgguo pbZgh[Zdl _jbc kj_~b dhlhjuo b
dZgp_jh]_gu > @

HgbkldZ ih\ _joghklgh]h klhdZ k_evkdhohayckl\
n_jf b ~j hl _[dpdpdo we f glh\ yley Iky hg gw\Z ghc
ghc aZ*Zq_c "ey ij_~hl\jZs _gby ihiz*Zgby [fbh] _ggl
\_joghklgu_\h~"hbklhggbdb dhaytlk]h ggdagZq _gby

lj _"eZ]Z |Iky dhfie_dkgZy kbRhafZhhdbhkldlgguo
we f glldhhlhjZy ihkd ekgh khklhbl[bpghfjhhkdee
lhjZz ijm@¢Zdhibl_ey \ dhlhjuc ihf_s gk dbogl_cg_ju
\h~*ghc jZklbl _evglzilevx\gu _ [bhieZlh b jmkeh\h]h [l
jbk

KI _gdb dzZijmuirgZdhibl beybhieZlh \uiheg lgu ba c
jh[gZluo ]Z[bhdgkdjddpdbLiheg gdafo gguf fZZ jb
ehf

tdhee_dlhgijm~rgZdhibl_endhgl _cg_ju k \ukr_c kh*ghc jZ
Ibl _evghklwbhieZlh k \ukr_c \h~*ghc jZklbk]&Zy¥ghglvx

JbkmghD hfie _dkgZy kbkl _fZ hqgbkldb ih\_jobghklguo
] gguo we f glh\

Kbkl _fZ hgbkldb jZ[hlZ_ | ke "“mxsbf h[jZahf KI
ihkimizZxl ba \h*hklhggh]h dhee _dlhjZz \ gZdhibl_
] ijhoh”bl f_o0Zgbqg_kdZy hgbkldZ \h?”u b __ nbe\
ijhoh ™~ gby gq _j_a ]Z[bhggu_ dhgkljmdghlkl &z iZ 1Z
\_joghklgh]h kehy \h~u \ gZieZ\ghf [bhieZld az



"mrgh\h~gufb jZkl _gbyfb Ijhklgbd h[udgh\ hgguc |
ebklguc dZfur ha _jguc pbpZgby rbjhdhebklgzZzy A
\h~Z ithkimizZz | \ [bhieZlh jmketk\hhhjrmbuihygjZkl
gbyfb j~ kI dmjgZ\uc ijhga _gghebklguc ]Jjh[_gqZl
kbklZy jh]lhebklgbd ih]jm  _gguc b 7]

AN kv hgbkldZ \h”u ijhbkoh”bl g_Ihevdh aZ kq_
jZkl _gbc gh b aZ kq_| [Zd]l _jbZevgh]h gZk_e gby
wibnblguo gdéZgguo \h*"hjhke_ ¢ b [_kihalhghqguo
Hkgh\guf Z] glhf gZ jmkeh\hf [bhieZlh y\ey |lky [Z
lhgt[ZdIl _jbZevgZy ie _gdZ jZa\b\ZxsZyky gk ih”\h”"
| gbc b h[_ki _gb\ZxsZy \ukhdmx bgl _gkb\ghklv 7
ijhp _kkh\

GZb[he_ _ ZimegqbkldZ "hklb]Z Iky ijb ihke_ ~h\
ijhl_dZgbb \h”u q_j_ a aZjhRébBgubaNmirihghijm _gguo
jZkl _gbc

lj _bfms_klI\hf IZdhc kbkl_fu y\ey Iky Ih rglh ihkz
ghth~rguo jZkl _gbc \ dhgl_cg _jZo gZ i_j\hc blZ*bb h
\h~bl d aZkhjhfgbX \jmgZdhibl_e_ | d hliZz*bkl _[e_c
kilv_\ ijhbkoh”~bl \ ahg_dhgl cg jZ b e _JdhZm~rZey
ahf \ \h”_ g  hkms_kl\ey Iky ijhp_kkZ gZdhie_ gb:
[bh] gguo \_ s kI\ klbfmebjmxsbo w\ljhnbdZpbx b
gb_

Bkihevah\Zg[lbhdguo dhgkljmdpbc *ey hgbkldb ih
guo \h™ kl _dZxsbo k [_j_]h\hc ebgbb Zjlmu glbjh\z
khdhc ijhgbpZ_ fhklb \h*u b \ha”moZ [hevihhc \gm
sZ fhklb f_edbo gqZklbp I\_j~h]lh klhdZ b g_qgl_ijh™m
ghklb b obfbqg_kdhwghkthjZzejb]h*ghklb ~ey ijhjZKkl.
jZkl _gbc kihkh[guo mk\Zb\Zlv g _dhlhju_ aZ]jyagyx
klhgguo \h™ H~”gZdh ijbf_g _gb_ ]Z[bhgh\ dZd _“bg
jmdpbb ~ey hgbkldb ih\_joghklgh]h klhdZ kl_dZxs _
| jjblhjbb g _"~hklZMbbgim ih [m_Iky “hhgbkldzZ \h" |
] gguo we f _glh\ \ kbkl _fZo [bhieZlh

Dhgkljmdpby 1Zdh]h nbevljZpbhggh]h khhjm g
ki_ pbZevgh]h a_fe_ _hl\h*Z \ha\_~ gby nmg”Zf_glh\
kil g kljhbl _evkI\Z b fhglZz ' Z | _ogheh]bqg kdby p_if
we dljhwg j]Jbb | _e _nhgbaZpbb b ih*Zgb abfbqg_ kd
khdhd\Zebnbpbjh\Zggh]h h[kem b\Zxs ]h i _jkhgZeZ

ljb g _\ukhdhc klhbfhklb kljhbl _evkI\Z b lwdkiem.
1Z lky \ukhdzZy kIl _i _gv hqgbkldb klhgghc \h”u [Ihi
ijh[e _fZ ih\_jlgdick wjhabb aZ kq_ | ih]Zr_gby wg _j]b
ba \h"hk[hjguo ehldh\



Kibkhd bkihevah\Zgguo bklhggbdh)\

FZIxo < : Emrdbg B : H \ebygbb m\ _ebqg _gb
gZ]jmadb gZ w\ljhnbdZpbx \hAh_fh\ < k[hjlgbd_ ]
gucihl _gpbZe wdheh]by b mklhcgb\h_ jZa\blb_j_
K[hjgbd klIZl ¢ ;9 F_""mgZjhigac|md nkagldplc ddrgn |
pbb K

Klj _edh\ D ? Emrdbg B : Nbe gdh\ kK F Ijb
ke ~kl\by p\ | gby \h*hbklhggbdh\ bkihdwvaam fuo
kiI\_gdhlv_\h]h \h*"hkgZE<gklhgbd G=BWB«

K

' Z1Zgh\??2Imlbihklimie_ _gihknhjZ\h*hojZgbebsZ
\he kdh]|Bkk caXKzZfZjkdZmdZ h[e fy ]J]bhgZevighc
leh[Zevwhihheh]bb zL < + K

21 7+( 3266,%,/,7< 2) 5('8&7,21 2) 1875,(176 ,1
5(6(592,56 2) 7+( 92/*$ %$6,1
9 $ ODW\XNK

7RJICLMVDBWWHY HUV LW
7TRO\DWWL 5X)

7KH DQDO\VLV RI ZDWHU LQ URWRQULKBHIMWEI\
PDLQ VRXUFHV RI SROOXWLRQV $ FRPSOH[ V\\
ELRIJHQLF HOHPHQWY RQ D ELR SODWHDX

.H\ ZRUBROJD ULYHU EDVLQ HXWURRKIF DW L
JDO HEOBKHQ DOJDH D ELR SODWHDX ZDWHU SX

M>D

LXGBG= ><B=:L?EYFDLIH> IHKUR?GBY
WG?J=HWNN?DLB<GKKHBH;BEY

B D FboZcexd J K DZa__gdh\

N=;:HM <H ©Lhevyllbgkdbc Jhkm~ZjkI\_gguc
] Lhevyllb Jhkkby

JZkEfljb\Zxlky i_jki_daiédhugr_gby oZjzdIl_jBklibd *~
| ey Vi _jbh” wdkiemZIZgbibx gbidlkZg\b]zZl ey dZd h~”
ba kihkh[h\ memqr_gby Jh jZ[hlu

KlZlvy ih~]lhlh\e_gZ ijb ihA*_phg”dhkhkigé¢kdhyhZelwguo bkk
\Zgbc ]jZglhf J=GN «



Dexq_\u_ kehgBlixgbg] djmlysbc fhf_ gl fhisghklv
oh” lhieb\Zz

< gZklhys_ \j fy g@dzZmedg&ih~h\ fgh]h Z\lhfh[be
k "\b]Zl _eyfb \uims _ggudbl gZazZ® Kms_klI\m_1| a.
h[ _ki_gblv bo wdhghfbq_kdb_ b wdheh]bg_kdb_ih
f gghf mjhbgZd ba\_klighfhsvgbilxgbgdfh ghhig
[h1Zlv "\b]Zl _ev gZkljhbhhvebjh\ZhVj ]J]h fhsgmklv b d
lysbc fhf_gl WIh A~ eZ |ky jZ”~b Ih]Jh qglhJu memq!
kdhjhklgu_ gh b ly]h\u_ oZjZdl_jbklbdb LA _ wl
ImZevgh b “ey h[s_klI\ _ggh]h ljZzgkihjlZz gZijbf_j |
rimlgh]h 1Zdkb hkgZs ggufbsWxMUdKgithg]Z fh gh
mf_gvrblv jZkoh” Ihieb\Z b k* _eZlv [he__ ijeZ\guc
|Z i1ZkkZ bjh\

Qbilxgbg]wlh baf _g gb_ijh]jZffu mijZ\e _gby "\b
jZ™"b ih\ur_gby fhsghklb wdhghfbgghklb beb bkijz\
> @JZ[hlhc M"\Db]Zl ey WijM\we KdIjhgguc [ehd mijZ\e
gby dhlhjuc ihAnZ |ky i_j_ijh]jZffbjh\Zgbx

< gZklhys_ _ \J fy IZdhc \b” Ixgbg]Z ey yjhn_kkl
_lky jzZa\b\Zxsbfky [bag_khf Z 7Zeyhffd plelb lel ha
k\h_h[jZaguf \bAhf m\e_q_gby QIlh dZkzZ I|ky ~hklb
eZklb Ih hgb h]jZgbg_gu kms_kli\mxsbfb | logbqg_ ki
klyfb b » ckl\mxsbf aZdhgh”Zl _evkl\hf dhlgjh_ klZ
gu_ klZg”™Zjlu b ijZ\bez GZ k_]h~gy ~"Zgouxr \b"™ I|>
lhggh jZkijhkljZg _ggh_ y\e _gb_ \ aZiZ”~guo KkljZgZ«
ithye _gb_f "\b]JZl _e ¢ k we_dljhgguf [ehdhffmijZ\e
fZ mijZ\e _gby jZajz[Zlu\Z _Iky k mqg_Ihf fghdbo ihd.
lhjh\ dhf[bgZpby dhlhjuo b ijb\h”~bl d hij_* e gg
Mblzl_ey < Jhkkigbglpihy\beky [he__ e | gZzaz"
| ji_e we\xpbx hl weblghc mkem]b k ©dhkfbg_kdbfb?2
"h fZkkh\h]h y\e _gby gZ ex[hc \dmk

Qbilxgbg] hdZau\zZ | jZaebqggh_ \ebygb_ gZ ZI1
Imj[bjh\Zgguc ~\b]ZIl _eb :\lhfh[beb k ZIfhkn_jgufbh
hqg gv jZkijhkljZg _gu gh iheh bl_dWgaglk f{h&ihbegw ZI
lhevdh gZ Z]j _]1Z1Zo k gZebqgb_f we dljhgghdh [ehd
]h~Zjy dkgbg]m fh gh “"hklbgv m\ _ebqg _gby yfhsghkl
s |Jh thf_glZ gZ b mf_gvrblv ijb wlhf jZkoh”hlhieb\Z
[ ggh wlh ZdIimZevgh “ey Z\Ihfh[be clkegf[thpevrbf i
_fZz ™"\b]zZIl_ey Ijhp_kk ijh]jzffgh]lh Ixgbg]zZ ij_"klZ
baf g _gb_ ijh]jZffu hl\_qgZxs_c azZ iZjZf _lju jZ[hlu
Lh _klv i _j_ ijh]jzffbjh\Zgb_we dljhggh]h [ehdZ mij



h[jZahf qglhJu jZkg_lu \ijukdZ Ihieb\Z IlmiddxesbdhklI\Z
\ha”moZ gZoh”bebkv \ hilbfZevghf khq_lIZdbb 1Zd
\_gguc \ijukd aZ\bkbl hl *"Z\e_gby \ha“mozx | _fi_jZ
s ¢ kj_"u b dhebg_kI\Z h[hjhlh\ dhlhju_ kh\_jrz | “

GZ Z\lhfh[beyo k Imj[bjh\Zgguf MkxjghbigEehif qbi
a\hye | ih\ukblv fhsghklv b djmlysbc fhf_gl ijbf_jgh ¢
lh kjzZ\g _gbx k Zlfhkn_jgufb fhlhjzZfb Imj[bjh\Zggu_
[hevr ¢ fhsghklv aZ kq_| Imj[hgZ]g IZl ey dhlhj
k'b]Zlv [hevr__ dhebqg_kl\h Ihieb\Z

HI" evgh ohq_ I|ky jZalkl[gEgyb@bievgh]h "\b]Zl ey
ijZdlbd_ kh\j _f gghklb rbjhdh jZkijhkljZg g m\_eb
klb “"ba_evguo fhlhjh\ >ey memqgr_gby \hafh ghkl
m\ _ebqg _gby “bgZfbg_kdbo oZjzdl jbklbd Z\lhfh[be\
gbfZ I _ogheh]byghblZz dhlhjZy hklmZgeggZZd kemqZ _
Mblzl _eyfb qglh jZ[hlzxl gZ ly zehf lhieb\l ;eZ]h
\_gghfm Ixmibglm ~Z°_  gZ aZ\h”kdhc ijhrb\d&_ k ihf
eb[jh\db hkgh\ghc ijh]jZffu mijZ\eyxs_ ¢ "\b]ZIl _e f
kms_ klI\ _ggh \hajzZklzZxl _]h ozZjzZdl _jbkjbdwlyiZz
ih\ukylky kdhjhklgu_ ly]h\u_ oZjzZdl _jbklbdb b ihe
\Z |ky ihl_gpbZe bkihevam_fh]h lhieb\Z qlB h[e ]t
]im®> _ggh]h Z\Ihfh[bey LZd ~_ \ub]jur \h \j_f gb h
f oZgbqgq _kdhc fh” _jgbaZpbb ~\b]ZIllxegybghlel*bdZ qb
i1Zjm qZkh\ |h gZ nhjkbjh\Zgb_fh | mclbhgbgih f_ k
]hjZza”h ~ r \e_ b [he__ wnn_dlb\g__ g _f fh* _jgbaZ
"Mb]lZl _ey b \imkdgldguo kbkl f G_ fZeh\Z guf nZ
yley |ky Ih qglh ijhp_kk iheghklvx h[jZdEfibfkeb <z

ijbgqbgZf 1 _j _klZeb m~h\e _I\hjylv gh\u_ gZkljhcdb
\k_]*"Z fh gh k~ _eZlv hldZl d i _j\hgZqZevguh azZ\h~"
yf

QbilxgbgtaZeh] wnn_dlb\ghklb b ijhmdlb\ghklb
fhihjh\ : JeZ\gh_ djhf_ \hajZklZgby Ily]d bkyhkb n
lhieb\guc jZkoh” qglh g_ fh 1 g_ihjZ*h\ZIlvw\eZ™ e
e ¢c\gug rg__ \j_ fy "~ ~g _\guo p_gh\uo \aezlh\ b

QlhJu g _ithkj_~klI\ _ggh dzgBbj ogbhf g m dky m
gZlv fh gh eb \ ijbgpbi_ ihf_gylv kZfm ijh]jZffm w
[ehd@ijZ\e _gby 1Zd dZd kms_kl\mx| fh”® _eln Z\Ihfh
]jZzffghf h[_ki_g_gbb dhlhjuo g _\hafh gh ijhba\_klb
?keb °_ gZkljhcdZ ~\b]Zl _ey \hafh ' gZ 1Ih ke_"m_1| i
gZkdhevdh hgZ hdZ  |ky ihe_agZ b wnn_dllb\gZ ey
eyD Ihfm ~_ g_ ihf_rZ | hkms_kl\blv ithegmx ~bZ]
kbkl f fhlihjZz ~ey bkdexqg _gby \ebygb_ \hafh guo ¢



gZ dhg_gqguc j_amevlZl AZlI f we dljhgguc l[ehd mi
ky k Z\lIhfh[bey b kqgblu\Z _|ky hjb]J]bgZevgZy ijh]jZz
ijhljzft e_"bl 1Z[ebpZ iZjZf_Ijh\ 1jb wlhf dZjlu aZgl
]h hdheh hl h[s_]h h[t fZ ijh]jZffu Kmsghklv g
ihfhsvx qbxgbg] aZdexqgZ |ky \ baf_g _gbb iZjzZf 1j
|Z[ebpZo qlh[u \ [hevr_c kl_i_gb mkbeblv #dgZq _gb
121 _ey b djmhyshf _glZ q _f \ hjb]J]bgZevghc ijh]jzZff_

Hkgh\guf “hklhbgkllkdghbogliz fh gh kgblzlv |h qglh
ijhp_"mjZ kms_klI\ _ggh memqgrbl “bgZfbdmb ij_~mk
| evgZy wdhghfby Ihieb\zZ 1Zd ~_ iha\lhebl m[jZIlv j.
kZgby b ijh\Zeh\ A\Wh\dlr_ey ihlaulgb\hklb i _*"Zeb
bkijZ\e _gb_ hrb[hd ijh]jZffu b dhjj_dlbjh\dZ nmgd
> @

Qlh dzZkZ Iky j_kmjkZ "\bJlxgbey] 4hklgdxlagh [ _
\j_ " g bg_ \eby I gZ j kmjk "\b]JZl e ¢ Z\imfh[be _
xlky dZ ~uc » _gv \ j_ bt MHuggbih\Zgb_ [_a\j_ "¢
[ ahiZzkgh Db[h _a”h\u_ oZjzZdl_jbklbdb g_ baf_gy»
"blzZl _ey g_ “h\h”~blky ~h ij_~ evguo j_"bfhR\ ?keb
\ j]ZIlv M\b]ZIl _ev djblbg_kdbf gZ]jmadzZf Ihzwlh km
sZxl|l kjhd wdkiemZI|Zpbbljp\bZdhewdkiemZIlZpbb | _|
Zlfhkn_jgh]lh fhihjz \ kj_"*g_f khdjZsZ I|Iky gZz I
]h gZ

?s ohq_Ilky ~h[Z\blv qlh K&gbdg]vijipbjhevrhf °
eZgbb fh™ | dZ ~uc < gZr_\j _fy fh gh e_]Jdh gZclb
bgkljmf_ gl b ijh]jZffu j& _bgl gZijbf_j fh gh”gZclb i
jhgmx bgkljmdpbxIxgbgldm ex[h]h Z\Ih:fhg[lhe ¢z k
_lky h[s_kI\_ggh]h ljZgkihjlZ 1Ih ijhrb\dm W ;M fh ¢
Z\lhizjd _ ?keb Z\Ihfh[beb h~ghc fZjdb Ih g_ ijb~zl
ijhrb\dm ih”r dZ ~uc Z\lghh[blkvihevdh ijbkh_"~bgblvi
W;M b azZ]jmablv m _ ]Jhlh\mx ijhrb\dm Wl aZcfz
gmiQbilxgbg] [ _amkeh\gh klZe ihimeyjghc ijhp_"mjh
ey |lky ij_djZkghc Zevl _jgZlb\hc f _oZgbqg_kdhfm \
Mb]zZl _evgmx kbkl _fm Z\Ihhle[beyag@GdIbfué ilexk
s _kI\ _ggZy ijb[z\dZ \ fhsghklb b wdé¢h@bhZdy |higb\Z
lj [m_| [hevrbo nbgZgkh\uo azZljZl b \ugm "k ggh]h
ihjlgh]lh kj_~kI\Z \ ki_pbZebabjh\Zgghf k_j\bkghf p_

Kibkhd bkihevah\Zgguo bklhggbdh\

Lxgbg] ©Kjai® Beexkljbjh\Zggh_ jmdhRh~kl\h
HHH ©Dgb gh_ba”Zl_evkl\h ©AZ jnke f@



>hjhgdbg < = Lxgbg] dZd bggh\Zpbhgguc kihkl
wg_ jlhwnn_dlb\ghklb Z\Ihfh[bey ljh[e_fu jZa\blby
| hjby b ijzZzdlbdZz fZl _jbhZBu mgZj gygmmgl
dhgn ihk\ye Ibx KZfZj ]hk Wdhg mdg ] \

q Q KzZftzZzjZz WaKZfzZ] ]hk wdhg kg

>hjhgdbg < = Dm~Abgh\Z = W Dmjbeh\Z : :
n_dlb\ghklb Z\lhfh[bevgH&E]h I|xalbfgjl gZmggud bkke _
gbc wdhghfbdZ b ntijZ\le Ighbf < + K

(1*,1( 781,1* $6 $ 0(7+2' 2) ,1&5($6,1* 7+(
()),&,(1&< 2) 7+( &$5
OLNKDLO\XN 5 6 .D]JHHQNRY

)6%(,+( ©7RJOLDWWL 6WD
7RJOLDWWL 5

'LVPXWV WKH SURVSHFWYV RI LPSURYLQJ WKFE
GXULQJ RSHUDWLRQ HQ@EH GHIWXIQE®SE DFPK DS Z D\
KLV ZRUN

H\ZRUGRKWS QLQJ WRUTXH SRZHU IXHO FRQ

M>D

BKIHEVAH<:GB? <BB?HH;HLHL?OGBDB |1JB
>B:=GHKLBD? IH<J?@B® LIM;HIJH<H>H<

G< Fbrbg<F Nbe gdh\

Lhevyllbgkdbc Jhkm~AZjkI\ _gguc mgh
] Lhevyllb Jhkkby

JZkkfhlj _gu gZbl[he__ jZkijhkljZg_ggu_ kihkh[u
ih\j "~ _gguo Ijm[hijh\h~h\

Dexq_\u_ kehj\#[hijh\hAu kZfhohAgu_ jhghlu |_
ki_dpby | _e_dZf_ ju \b~ _h~bZ]ghklbdZz

;hevrh_ dhebqg_klI\h bkihevam_ fuo ohayckl\_ |
kbevgh baghr_gu b Ij [mx] j _fhglZ | _j ~mZqgZeh
| evguo jZ[hl \h~hijh\h*h\ g _h[oh”~bfh hp_fgblv khl
ijh\h~Z _]1h ih\j_"~ gby

;_a h[t _dlb\ghc bgnhjfZpbb h khklhygbb k _Ib d
NZIv Thevdh bgki_dpbhggu_ L< jh[hlu g_ fh | wnr
|Zlv fhglZ gZy [jb]l]Zz"Z >Zgguc f_Ih~ \k_ qgqZ]ls_ \g_*



ghklbd_ Ijm[hijh\h~2h\ LZd ~_ jh[khu"ggfhoyXldb d
g_kI\Z \uiheg _gguo jZ[hl \h \j_ fy ZdIZ ijb_fdb h[t_«

KZfhoh”~gu_ jh[hlu 7~ey | _e ldgpkliedgbb kZfhoh”guo
jh[hlh\ "ey | e bgki_dpbb \h*hijh\h*"guo b miZgZeb
[hijh\h~h\ hlghkblky d koj]I'bbB”"gZ ba i_j\uo dZfiZg
bkihevamxsbo jh[hlh\ y\ey |ky ©,%%$.2 ] Dbev =_
ihy\bebkv ijhba\h™SOXEBK® jfZgby ©9UHWPDVNLQ
pby K I _o ihj kbkl _fu “ey |IdéaflggZ ed/ghulm Ihm[hij
\h~h\ klj _fbl _evgh jZa\b\Zebkv GZ k_]Jh*rgwywrgbc "_
kgblu\Z ITky k\ur _ nbjf ba]hlZ\eb\Zxsb_h ijbf_g
ebqgu_ fh*bnbdZpbb bgki_dpbhgguo L< jh[fh\ k |_
[hjhf k _j\bkguo nmgdpbc b | ogbg _kdbo ozZjzZdl _jb
ijbf _g _gb< jlh[hlh\ *eyl e bgki_dpbb Ijmjh*yadh”h\
_lky ij_"~_ \k_]h j_Zevghc g_h[oh~bfhklvxbb hsml
g _kdbf wnn_dlhf hl bo \g_"j gby \ dhffmgZevghc |
> @

< Jhkkbb bgki_dpbhggu_ L< jh[hlu klZeb ijhba\
ihke Jh wagk\wlh \ i j\mx hg_j_~v k hlkmlkl\b _
]h~rZ \gbfZgby d ijh[e_ _fZf dhffmgZevgh]h ohayckl\Z
ljm[hijh\h”~h\

K _]J]hrgy \ Jhkkbb ijhba\hthkhihi\ laZgbfZ |ky g
kdhevdh hj]ZgbaZpbc \ Ihf gqbke_ GIH ©L:JBK?

Jbkmghd j f s _g#zf ju ih Ijm[hijh\h*m

Hkgh\gu_ o0Zjzdl jbklbdb kbkl f 1 e bgki _dpbb



D hkgh\guf ozZjzZdl _jbklbdzf hij_~ eyxsbf nmgd
\hafh ghklb kbkl f I e bgki_dpbb Ijm[hijh\h~h\ fh"
gZebgb jmHlZ ijb\h~gh]h kZfhoh”~gh]h "\b bl _ e
"bzigaYhzf Ijh\ h[kem b\Z fuo Ijm[hijh\h”h\
ijhly” _gghklv h[ke_"m_fh]h mqgzZkldz
gZebgb_ kbkl _fu ih\hjhlZ | e dZf _ju
dZzq_klI\h p\_Igh]h \b” _hbah[jZ  _gby b
kbkl _fZ "hdmf_glbjh\Zgby j _amevIZlh\ | e bgki_
ljb h[ke_ _~h\Zgbb Ijm[hijh\h*Z fu™Kikelvlkm ZIky
Ney Ijm[ g_[hevrbo *bZf _Ijh\ bkihevamxlky ijh

kbkl fu <b”~ _hdzf jz i _j f sZ 1ky ihkj_~klhhf ijh")
em _kldh]h kIl _dehijmldZ jbk
"ey Iym[ [hevrbo *bZf _Ijh\ hl ff bkkihevan

Ibabjh\Zggu_ dhfie_ dikfthl WEh dhe kghc kZfHoh”ghc
nhjf _ mijzZ\e _gb_ dhlhjuf hkms_kl\ey |ky ih dZ[_ex

Jbk £Jh[hl gZ dhe_kghc kZfhoh”ghc ieZlnhjf_

GZebgb_ ~\b]Zl ey h[_ki_qgb\Z | jih[hFZs\myjp L<
[hijh\h~ < aZ\bkbfhklb hl fhsghklb b Ibigg*\b bl _
guc beb dhe _kguc Ijbf_jhf jh[hibabjh\ZggH]h dhfi
ky 5DXVFK 0 6HULHV jbk

KZfhohrgu_|_e_jh[hlu ijbf_gyxlky h[udgh ~ey I
AR\ AbZf_Ijhf hl~ Ah ff j_Adh ~h Iif fbfh
kZfhohAghlh f_ozZgbafz dhfie d& bXdmkkkyZadguf h
\ s _gb_f b \b~A _hdzf jhc

ljhly" _gghklv h[ke_~m_fh]lh mqzkldZ ebfBlbjm Il
[ ey jZaf sz fhlh gZ dz[_evghf [ZjZ[Zg_ kbkl_fu
L<jh[hlZ ijhliZsZl«t[hc dZ[_ev ih Ijm[&iGhkhWm\ D
A hbah[jZ" hjby* _elyjZzaj rZxszZy kihkh[ghklvhb m]he
iZ ih "bzZ]hgZeb



Jbkmghdh[hlhl _ogbq_kdbc dhfie dk 5SDXVFK 0

JZaj _rZxsZy kihkh[ghklv hij_* ey |ky dbebqg_ kI

hgguo ebgbc gZ wdjZg_ fhgblhjzZ hl A h ebgb
ih "bzZ]hgzZelbbkEeyf k ih\hjhlghc | e dZf jhc «hklzZ\e
gh g_f g f Z "ey kbkl_f k g _ih\hjglghcgl e d:

f Mkeh\b _f ihemqg_gby bah[jZ _gby ohjhr_]h dZqg
ijZ\bevghklv j Jmebjh\hd \bybfhdzafahyjZz  gbw ihe
g _ggh]h kiZh[ih_"klZ\e g gZ jbkmgd_gb _

JbkmghdBah[jz  _gb_ k dzZf_j jh[hlZ

lhke iheghc ~bZ]ghklbdb Ijm[hijh\h*Z g_h[oh?”
hlg 1Z kh \k_fb \uy\e _ggufb oZjZdl _jbklbd¥fb >e\
am_|ky kbkl _fZ “hdmf_glbjh\Zgby j_amevIZlh\ bkke



JbkmghKbkl _fZ "hdmh\Bgtjy | _amevIZIlh\
\bA_h~bZ]ghklbdb

< kv hlkgyluc \b” _hfZl jbZe aZibku\Z |ky gZ c
flgh\_gghc i_qgZlelAhdébdZevguo f_kl ih\j "~ gbc
kbkl fZ kgZ[ _gZ \b”~_hijbgl_jhf

AZdexqg «b” h~rbZ]ghllbldiZzh\h~h\ ~Z | hi_jZIb\gn
b lThggmx bgnhjfZpbx h khklhygbb Ijm[hijh\H"ghc k&
ey | Ihggh hij_~ eblv ijbgbgm ijh[fe_fu b f_ju “ey _
AgZqbl _evgh kgbablv aZljZlu gZ | _ogbqg_kdh_ h[k
ijh\h”h\

lj _"mij_"blv \hafZ\g@icgu_ kbImZpbb jZaja\ Ijm]
jmr_gby dhee _dlhjh\ \u[jhk \h”u ih\_joghklv

Kibkhidkihevah\Zgguo bklhggbdh\
Dmavfbg K X Dmavfbg H X L_e bgki _dpby |

ijb j_fhglghhbl_evguo jZ[hlZo <h”hkgZ[ _gb_ b
| ogbdzZ « ]

Gh\h"beh\ X < b 7] Hiul “"bZ]ghklbdbh | _ogbq
klhygby Ijm[hijh\h”h\ <h”hkgZ[ _gb_ b kzZgblZzjg
gZklv ]

J dhf_g”*Zpbb ih Jbrjh*"bgZfbq_kdhc hqgbkld_ b
"bZ]lghklbd_ kbkl _f \h~hhlI\_~ gby GBB :d@&nQ2bf D :
KI

OjzZf _gdh\ K < Hjeh\ < : OZjvdbg < k Hilbfb
klZgh\e _gby \h*hhl\h*ysbo k_ | ¢ F Klkhcba”Zl

=jmiiZ dhfiZzgbc ©L:JBK?2 | _j\uc hl_g_kI\_gguc
gbdl _e bgki_dpbhgguo jh[hlh\ >We _&\WW &uc W Ikuhij h
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/KH PRVW FRPPRQ PHWKRGV RI GLDJQRVLV R
.H\ ZRUGNVNSHOLQHMR SHODMHG URERWYV &&79 |
FDPHUD YLGHRGLDJQRVWLND

M>D

H G:I1J:<E?GBYO KHR?GKL<H<:GBY KMSMXSBO
DHGKLJMDPBC D:<BH<H

< : IbkzZj_\

Lhevyllbgkdbc =hkmAZjkI\_gguc Mgt
] Lhevyllb Jhkkby

JZkkfhlj _gu gZijzZz\e_gby kh\ _jr _gkl\h\Zgby dZ\«k
jZaebgguo h[eZkl c | _ogbdb Ihf gbke_ "ey Kkbkl f
\h~hhlI\_~ gby

Dexg_\u_ kebdVZAblZpby dzZ\blZlhju khiezZ™ f _f[jZc
jZ\ebq_kdb_ khijhlb\e _gby

L _hj_Ibgq_kdb_ b ijZdlbe kil gloyk y\e _gbc dZ\bl:
\uyleyxl "\Z f Ih~Z kha~Zgby dzZ\blZpbb Xl _kI\ g
sbc ih® \ha”_ckl\b_f bkihevah\Zgby k\hckl\j "brdhk
gmeeb b bkdmkikilj\o dkulkcevah\Zgbb \g rg _]h \ha”_
k ithfhsvx | _ogbqg _kdbo mkljqphgko\ IgigadedZ\blZlhjh\
> @

?kl_kI\_gguc f_Ih™ \hagbdgh\_gby dd\bhlgpkbky
km Zxsb_ mkljhcklI\Z jZaebggu_ khiez f _f[jZgu k
Ijm[Z < _glmjb Mkljhckl\Z jZaebgguo khi_e b f_ fJ[j-
dhgkljmdpbx mqgZkldZ I|Ijm[hijh\h”*Zf Idé&e hh\fudrhizZk | v
kbkl _fu Ijm[hijh\h”h)\

Djhf_ wlh]h bkihevah\Zgb_ khi_e kha”Z* | “hih

jZ\ebqg_kdh_ khijhlb\e _gb_ IjbgpbibZevgZybko fZ r
|Z1hjZ 1j_"klZ\e_gZ @Zljbk_g_gb_ Ijm[u <_glmjb ihl
[m_ | j _dhgkljmdpbx kbigh\hANZmiphih\urZ | Jb”jZ\ebq

kdh_ khijhlb\e _gb_ kbkI fu jbk



[

JbkmghttKo fZ mkljhckl\Z J]b*"jh*"bgZfbg_kdh]h dzZ\b
b Ijm[u < _glmjb

BkdmkkI\_gguc f_Ih” \hagbdgh\ _gbyBHiZABMapbklKky
mevljZa\mdh\u_ dzZI\WljZ[mulky \] adZ \ kbklhfm Ijm]
\hr*Z meviljZa\mdh\h]h baemqgZl ey g _j a iZljm[hd |
mqZkldZ Ijm[hijh\h~*Z k mklZgh\dhc dhjimkZZ mevljZ
lhjZ jbkz

<hafh gh bkihevah\zZgb_ kh\f_klgh dz\blZlhjzZ k
lh\ufb mklZg4ftb\djb k]

> ckl\mxsb_gZ k_]Jh~gy f_Ih”u hgbkldb h h[_aa.
A"u ke _"mxsb __

tljZ"bpbhggu_ [Zdl_jbheh]bg_kdb_ beb obfldZdkdb _
1jZ\beh bkihevamxl| oehjbjh\Zgb_ >ey wlh]h g _h[o
iIZku oehjZ dhlhjuc y\ey |ky hiklhggthdhfizkghklb Z
jZaeZ]Zykv \ \hA_ oehjb”u h[jZamx| obfbqg_kdb |-z
"ey ahjh\vy q_eh\ _dZ \ Ihf gbke_ b “bhdkbg

+f Ih” hahgbjh\Zgby \h~u Hahg y\ey |ky dhsguf ~*
1Zglhf _]Jh ijbf_g gb_j adh memqgrZ | hj]Zghe ilbq
jbklbd \h~u h”*gZdh \g_"j _gb_ hahgbjh\Zgby hkeh"



wg_ j]lh_fdhklvx f Ih~Z b hlkmlkl\b_f “he " ghhh hl_q_
jm~h\Zgby Ihfbfh wlh]h g _h[oh”bfZ jZajZ[hldZ f_|I
azZ kh” _j Zgb _f \ \h®_ bg”b\b"mZevguo gbadhfhe ¢
lhkh” j"Z&kdho "bg_gbc b *ym]bo ijhmdlh\ hahgbjh\Z
ey fuo \ oh®”_ \h”~hih”~]hlh\db

[
Z+dZ\blZIp£dZ\blZIhj k mevljZnbhe Ih\ufb eZfiZf

JbkmghdMevljZa\mdiAWwIlZpbhggaklZgh\db

+f |h~u h[jZ[hldb iblv_\hc \h”u mevljZndehem gh\uf
gb_fijbf _gy fu_ \ Jhkkbb g_ ~hklZlhggh wnh_dlb\gt
" _gby kihjhh[jZamxsbo [Zdl_jbc \bjmkh\ J]jb[dh\
ile_k _gb

> ckl\mxsb_\ Jhkkbb iehlghklb mevljZnbhe |h

f>" kfrey iblv_\hc \h~u t>" kf*ey oblkhW ggh

[ulh\uo b ijhfure_gguo klhdh\ g_ h[_ki_gb\Zxl wr
bgZdlb\Zpbb iZlh] _gghc fbdjhnehju

he__ Ih]l]h g _h[oh”bfh mgblu\Zlv ih\ur_gh_ mklh
jhnehju d \ha”_ckl\bx oehjZ hahgZ b mevljgnbhe |
guc ijhp_kk w\lhexpbbheddjh[b*msbo gZmqgguo p_
f _jbdb :abb b ?\jhiu ihdZau\Zx|l \ k\hbo hilfy _1Zo c
gb e | mklhcgb\hklv iZIh] _gghc fbdjhnebhju d oe
eZkv \ jZa d hahgmpgaZ d mevljZnbhe Im \a jZaZ
gZq9Z | qlh k mq_Ihf]hZidwgrcgby mklhcqgb\hklb fbdj



]Zgbafh\ kihj \bjmkh\ b ijhkl _crbo d i_j qglhke ggu
NZT A~ _abgn_dpbb \h?*u b klhdh\ g _h[oh”bfh Zjb ijh_
deZ”™u\Zlv mjh\gb \ha”_ckl\by k mqg_Ihf "b§Zfbdb
ey fhklb h[t _dIZ \ha”_ckl\bwlmlBimgghcigZk \ wdhghf
kdb jZa\bluo kljZgZo fbgbfZevgZy “haZ \hah _ ckl\b)
\h]h baemqgq _gby hij_~fx kgZ X \h \k_o ijh_dlbjm_fu
klZzgpbyo ih h[jZ[hld_ \h”u b klhdh\ aZdezZ™Mu\Z _ Iky
e _lh\h]h baemqg gy kf < Wil kemqgZ_ gZb[hda i jk
Ib\gufb yl\eyxlky f Ih?~u dhf[bgbjh\Zggh]h \ha”_ ckl
jZaebgguo » _abgnbpbjmxsbo kj_ _“klI\ b kihkh[h\

HArgbf ba f _Ih~"h\ y\ey Iky h”gh\j f ggh_ \ha”_c
mevljZa\mdZ b mevljZnbhe [IZ ijbf_gy_fh]h \ gh)
h[ aaZjZ b\Zgby \h”u ih® gZa\Zgb f ©EZamjv?® < _
julgZy h[jZ[hldZ \h”u mevljZnbhe Ih\uf baemq_gb
ithihdZ g_ f _of>" kfb “ebghc \hegu gf b” gf k
gh\j _f gguf mevljZa\mdh\uf \ha”_ckl\b_f iehlghkl
\I kfbZdmklbq_kdbfb dhe_ [Zgbyfb

lj "eZ]Z fZy | _ogheh]by ©EZamjva@ mki_righ j_ Ze
[bjh\ZgZ k ] \ [Zdl_jbpb”guo mklZgh\dZo fh*me
gby k_jbb ©BHZanxjvijhp_kk_ h[jZ[hldb ijhoh”?ys ]h
\h~u mevljZa\mdhf hl baemqZllley jBERjf SKZ\flygh \
dhjimk_dZf _ju mevljZnbhe Ih\h]h h[emqgZl ey \ |
dhjhldh " b\msb_ iZjh]Zzah\u_ ©dzZ\ _jgu?® Hgb \hagb
ehdZevgh]h jZajy _gby \ \hA_ b koehiu\ZxIkd \aju\
Ibb \h~u \ h[t_f_ fh” mey mklZgh\dibklgyd &« bZd&hhhHg
\ g kdhevdh ~ _kyldh\ dbeh] _jp Ijb wihf azZ kq_I| |
NZ\e _gby b I _fi_jZImju \ \hA_ iheghklvx mgbqglh Z
fbdjhnehjzZz h[jZamxlky Zdlb\gu_ jZ*"bdZeu b i_jhd
|1Zd dZd \ jheb g_h”ghjhrghkl_c \ulkjadhZx[Zdhjuob
kh[kI\_ggh b y\eyxsb_ ky fbr_gyfb h[jZ[hldb Ihfbfh
\ha”_ckl\b_f mevljZnbhe Ih\h]h baemqg_gby \ h[t_ 1
fhc "brdhklb \ fh me_ mklZgh\db \hagbdZ Eijhp _k
aZpbibihyle gb_ fgh]l]hgbke _gguo fbdjhkahmogulodb
imaujvdh\

?keb hp_gb\Zlv wnn_dlb\ghklv wlh]h f_Ib*"Z ih k
\Zpbb iZIh] _gghc fbdjhnehju \ kjZ\g _gbb k mevlj
h[ _aazZjZ b\Zgb_ f I|h ijb ZgZeh]bgguo wg_j] Ibqg_kc
kihdh\ \I f wlh \ha”_ckl\b_ wd\b\Ze_ &lfghglh
ijZdlbg_kdb g_~hklb " bfh \ ijb_fe fuo wdhpghfbqg Kk
jZaguo \ZjbZglZo mevljZnbhe Ih\uo klZgpb& ijhba
gbyfb \ KR: ?\jhi_ b \ Jhkkbb



lh~*h[gZy wnn_dIb\ghklv /J 1 \» ihaluveyZ | ]
jZglbjh\ZIv [ _amkeh\goghklgZh[ _aaZjZ b\ZgbgZ
[eb " Zcrb_ e | ijb kjz\gbfuo aZljZlZo gZ khhjm™ gt
h[] _aaZjZ b\Zgby \h~u b kihdh\ qlh y\ey |kw gZb[he
guf "ey ex[h]h aZdZaqbdZ kkzWwhh& glb\y arbk | Zgh\db E
amjv F ozk fdhgbb ©K\Zjh]2 b :HKHK : M><

dhfizgbb EBLh ih \k_f hkgh\guf ihdZaZzZl _eyf kIt
wg _jlhihlj _[e_gb_ \_kh]Z[Zjblu wnn_dlb\ghklv a
iemZlZpbx ke “m_|[hdmKéhvgh_ ij \hkoh”kI\h mklZg
k_jbb ©OEZanriktheghbhud ij bfms_ kI\hf wilbo mklZgh\h
ey |ky [he__ gbadb_|j [h\Zgby d ijhajZgghklb \h~t
g _klI\m \a\_r _gguo \ \h*_ gZklbp ~h fl e ZI1zd"
hfoh”bfhklb i _jbh”~bq_kdhc hqbkldb aZsblgwho g _oe
h[jZklZgby b kheypmageomplbb klbjZevghc fZrbgu \uihe
mevljZa\mdh\u_ dhe [Zgby dZ\blZlhjh\

Dz\blZlhj ij_~klZ\ey | kh[hc fh” _ev ]b*jhmbgZfbc
gZl _ey Bkl _q_gb_ "b~Adhklb ijhbkoh”bl q_j a khie
> @ Dhgkljmdpbb zZ\blZIhjh\ ij_~klZ\e _gu gZ jbk

Z kikh\hc [ f_f[jZggdbjimk dZ\blZIhjZ
+khieh beb f_f[j2g@ZklbgZ
Jbkmgh&o fu dhgkljmdpbc dZ\blZIhjh\

leZklbgZ b]ljZz | jhev f_o0oZgbqg_kdh]h j ahgZlhjzZ &

>ey bkke ~h\Zgby dzZ\blZlhjh\ > @ jZajAdhlZgZ
hggh&lmgh\db < g \oh”yl _fdhklb bkoh”dghc b h[
A"u gZkhku pbjdmeypbhgguc ih\ukbl _evgucZ b \Zd
lhj fzZghf _lju b | _jfhf _lju aZihjgZy ZjfZIlmjpz Ko f
hgghc mklZgh\db ijb\_* gZ gZ jbk



+dzZ\blZlhig?fdhklv bkoRhgdhict fdhklv h[jZ[hlZgghc \h”*u
tpbjdmeypbhgguc gZkimkmfguc gZkhghf |jxl_jfh
f Ij xdjZg rZjh\hc beb \ gip&yguc deZiZg j eb\ghc
ljm[hijh\h~

JbkmghKo fZ dZ\blZpbhgghc mklZgh\db

AZoehiulZgb_ tmakhytt\h " *Z |Tky m~rZjgufhmevl;Zz
\uf | _ieh\uf obfbqg_kdbf b we dljbg_kdbf \ha”_ ckl\
jZ"bhZdlb\guf baemqg_gb f GZebgb_ f o0oZgbq_ kdboa
g_ f rzZ | ijhl_dZgbx dzZ\blZpbb ijb wlhf ijb\Mf_kb ~jl
ghf_jgh i _j_ f rb\zZxlkydkfitH*u qlh iha\hey | [he_
ijh\h~blv obfbg_kdb_j Zdpbb k j_Z] glzZfb \h~"hhqb
gbc

ljbf _g_gb_ dzZ\blZlhjh\ \ kbkl _fZo hqgbkldd ijbjh”"
guo \h” iha\heyl ih\ukblv kI _i gv hgbkldb bhzZd ~ i
Ablv h[_aaZjZ b\Zgb_ IYEAdmdmMew h[jZ[hldm \gmlj_
ih\_joghklb Ijm[ hij_* e ogxhgghebgdijZ\e _gb_ yley_
I _jki_dlb\guf \ h[eZklb \h"hkgZ[  _gby b \h*hhlI\_~ g

Kibkhd bkihevah\Zgguo bklhggbdh\

R_klzdh\ K > Hkgh\u | _ogheh]bb dZ\blZpbhggl
pbb KR>klzZzdkF ?<:j_kk

Ibkzj \ < : DZ\blZpby \ kbkl _fZo \h*hkiyZ[  _gb
d Ijbjh~rghj_kmjkguc ihl _gpbZe wdheh]by b mklh
j _]bhgh\ Jhkkbb K[hjgbd klZl ¢ ;9 F_"~mgZjh”"g
1jZdlbg _kdhc dhgn_j dpbb
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/{KH GLUHFWLRQV IRU LPSURYHPHQW RI FDY
WHFKQRORJ\ LQFOXGLQJ IRU ZDWHU VXSSO\ DC

.H\ ZRUGNYLWBDMWIRMDWRUV QR]J]JOH RHPEUL
VLVWDQFH

M>D

LXGBG= IH><?KDBKBBEMWDL:PBHGGU? K<H<CK
<LHFH;BEY

B < Lmj[bg < = >hjhgdbg

N=;:HM <H ©Lhevyllbgkdbc Jhkm~ZjkI\_gguc
] Lhevyllb Jhkkby

< klzZlv_ jZkkfZljb\Z Iky bimwMhjg\b&dp Z\lhfh[bey
lhqdb aj _gby ih\ur_gby wnn_dlb\ghklb b [_ahiZkgl
ljZgkihjlghc kbkl _fu >2zZxlky j_dhf _g~Zpbb i hj]Zgt
1Z gZ ijbf_jZo kh\j_f gguo Z\Ihfh[be_c¢ <:A

Dexq _\u_ keh\Z 1Ixgbg] Z\lhfh[bey aZgb _gb_ i
ebgbg dhe b g _aZ\bkbfZy ih”\_kdZ

<ukhdb_ | _fiu zZ\lIhfh[bebaZpbb \ Jhkkbbgb [ukljF
kiI\h\Zgb_dhgkljmdpbb Z\Ihfh[be_ ¢ \uy\beb ijh[e 1
g _kdhevdh A _kyldh\ e | gZazZ” g_ [ueh ba\Zzkligh W
j \Zgb_ fZrbg gZoh”ysbokybb wHdkgdmiZdZjpr gbc wl
ijh[e_fuhj]ZgbaZpby fh” _jgbaZpbb Z\lhfh[kke ¢ \ |
lemZIlZpb@

Fh” _jgbazZpby Z\Ilhfh[bey aZljZ]b\Z | \k___]1h Z]j
fu < ~Zgghc jZ[hl_ jzZkkfhljbf fh™ _jgbaZpbx* Z\Ihfh][
\ _ kdb \ dzZq_kI\_ ijbf_jdhAu[KtlgZZ Z\Ihfh[bey /$'$
35,25% <u[hj wlh]h Z\Ihfh[bey g kemqgZ ghihkdhe
fhibe ¢ gZ gZrbo ~hjh]Zf hg_gv fgh]l]h ?]h ih”\_kc
s\ gZgZe 1h~h\ ~ey Z\lIhfh[bey M'B | o ihj g_

KlZlvy ih~]lhlh\e_gZ ijb ih~*_j"d_ Jhkkbckdh]h nhg”"Z nmc
\Zgbc ]jZglhf J=GN «



ij |1 ji_\ZeZ kms_kI\ _gguo baffg abtZghwiliz* jgba
pbb ihA\_kdb \ _kvfZ ZdimZevgZ

<hijhk fh”*_jgbazZpbb ih”\_kdb Z\lhfh[l®ey i/$'$ 35
jbhn wdkiemZlZpbhelwfrh | ijZzdibgq_kdh_ agZq_gb _
\b~ _Iv fgh]h Z\Ihfh[be_c¢c hkh[_ggh m fheh”uo \h”b
guf Ixgbg]hf ih "\tgbpbf j qgj_af _pg@Z" dZjpdZIm
gufazgb  _gb_f Iljhn_kkbhgZevgZy jZajZ[hl&Z wlhc
[hldZ | _ogbqg_kdb ]jZfhlguo j _dhf_g”*Zpbc itha\lhebl
\ZIlv Z\Ihfh[beb g_ kgb Zy bo [_ahizZkghklb

JbkmghdMklZgh\hgguc dhfie_dl "ey /$'$ 35,25% k m
ghc gZ ff dhelhe¢jZfgbdtJuqZ]b j_Jmebjm fu_
<Ze ijb\h~Z i _j ~gbo dhe fk dihaeydltKlhcdb

I _j_~gb_ dhfiezxtiim bgZ i j g _c ih®\_kdb dhfie_d
JuqgZ] gE¢ \ k[hjxAZ"gbc ZfhjlbaZllm bgu aZ~gb _

>ey j r_gby wlhc aZ*"ZqguhERkfgghklb mkljhckI\
Z\lhfh[bey /$'$ 35,25% b _Jh ihM\ijhdb” 9Z&@gZeba



hkgh\guybgpti\fh” _jgbaZpbb ih”kmksdbkld mxaBb
kbfhlk cwdkiembdhgguo k\hckl\ Z\lhfh[bey hl o0Zjzdl
ith "\ _kdb Djhf_ whi]h g Z&Zesb&I\mxs ZdIlkbdb
kh\j f ggkihkihpffh” jgbaZpbb ihA\_kdb \ i _jBh” wdlk
pbb >ey jZajZ[hldb ijZdlbg_kdbo j_dhf p®Hpbc ijh
eh]bg_kdbcih[abg]Z fuo dhfihg _glh\ *“ey fh™ jgbaZz
\_kdb k ijbf_jhf dhgdj_Ilguo 3_@Dhlefh]bxelh]h hg_h[o
A"bfh k™ _eZlv aZdexqg_gb_ fh | eb | _ogheh]by fh”
\ _kdb /$'$ 35,25% ihkem blv hkgh\hc ~ey hj]l]ZgbaZz
memaogbx Z\lhfh[be ko &jhd

< dZg_kI\_ijbZz_jEkgrgdi "klZ\e g dhfie_ _d k m\_
g gb f dhe_b gZz ff dhfiZzgbb ©:\lhijhmdl2 DBL 6

Hkgh\gufb mkljhckI\Zfb aZsbsZxsbfb Z\khfh[bev
fbg_kdbo \ha”_ckl\bc “hjh]b b k\h”ysbfb dhe_[Zghb
ijb_fe fimf mjh\gx yl\eyxlky ih?\_Idh]hebbgibc hiul
ithdZaulZ | qglh g_jh\ghklb ~hjh]b b \uau\Z niu_ bfb
ah\Z b dhe_k Z\lIhfh[bey \ _"ml|l dZd ijZ\beh d mol
wdkiemZlZplblgdy kdbo dZg _kI\ b d | _f [hevr_fm
dZqg_klI\hhMhwgh gh kgblzZlv qglh gZ ~“hjh]Zo kog_jh\gt
ghklvx kgb Z |ky ijhba\h”bl_evghklv Z\lhfh[bey
mf_gvr_gby kdhjhkl ¢ “\b" _gby b m\ _ebqg _gby ijhkl
jZkoh”u gZ | _ogbg_kdh_ h[kem b\Zgb_ b jyfhglu
fuo ihl_jv _klvibgdbhk \ualZggu_ \ gZklghklb ke.
ithevah\Zgb f k_Ib ~hjh] k g_jh\ghc ih\_joghklvx |
\_ggu_ ihl_jb hl wdkiemZI|lZpbb jZaebgguo A\lIhfh[b
"h\ gZ "hjh]Zo k g_jh\ghc ih\_joghklvx bkagbkeyxlk
fb ~ g "gufb km¥fZab

Li_h\Zgby d gZ”z ghklb IjZgkihjlguo kj_"kI\ ih\t
k\yab k jhklihf kdhjhkl _c¢c b bgl _gkb\ghklb ~\im _gby
ahih~tzfghklb b \f_klbfhklb Z\lIhfh[ba\wer gguZd _
lj [h\Zgbyf d [_ahiZk@bhkllilh  gZjZsb\Zgb_iZjdZ ebo
e _]dh\uo fA\lkhe ¢ b \ _kvfZ agZqgbl _evgu_hytzfu 2Z\
guo i_j _\hahd ]Jjmah\ b iZkkZ bjh\ ozZjzdl _jbamxI i_
Z\lhfh[bebaZpbb kljZgu

< dzZq_kI\_ijbf_jZ ijh\_IM agghé¢llipklZgh\db aZ”*g_c
g _aZ\bkbfhc ih”\_kdb :J $3dhfiZzgbb ©:hlhij
"mdl2 ?z fhrbnbaZpdbyy g aZ\bkbfzZyJih™\ :KdZ

h[ _ki_gb\Z | aZgb  gb ljhglZa\h~idl_dv dh

le_dlZ aZy\ey | qlh hkgh\gZy baf gy fZy ozZjzdl_jt
wlh mijZ\ey fhklv GZagZq _gb_ dhfie_dlZ ih\ur_
[ BiZkghklb memqr_gb_ mijZ\ey fhklb memqgr_ghb



klZ[bevguc dhglZdl k jZaguf ~“hjh guf ihdjwgb _f b
ljhev Z\Ihfh[bey ijb fZg \jZo gbadZy g _ih?j_kkhj_g
GZ hkgh\_ ZgZebaZ hkgh\guo ijbgpbih\ fh& jgbaZ|
N e gz abhWdkbwdkiemZlZpbhgguo k\hckl\ Z\IHfh[bey |
klbd ih™\_kdb Djhf_wlh]lh jZkkfhlj_gu kihkhku fh™_j
db \ i_jbh™ wdkiemZIlZpbb < gZklghklb ij_"~klZ\e gu
m\ _ebg gb_dhe_b azZgb gb_ ih*"YZkgb JazdélddZ mijn
|Z b aZf _gZ aZz*g_c aZ\bkbfhc ihA\_kdb gZ g_aZ\bkbf
Ilhke h[ahjZ jugdZ dhfihg_glh\ ~ey fh” _jgbaZp
/$'$ 35,25% knhjfmebjm_f ke _"mxsb_ g dfbhg*Zpbb
fh jZza\b\Zlv | _ogheh]bb fh” _jgbaZpbkeah”™im kidimY$'$
eylv \gbfzZgb_ balZjpBg jZ[hl ih fh® _jgbaZpbh ih”\_kc
gh hif_Iblv ijZdlbgq_kdmx agZgbfhklv ijh\_~\gghc j.
e _gghc gZ ijh*e_gb_ nZdlbg_kdh]h kjhdZ wdkiemZ
Djhf_ wlh]h hilf_Ibf b wnn_dlb\glhKfwlig&ydfild jg
azZpby ih?"\_kdb mémgfrlZzgdhklv b mijZ\ey fhklv Z\Ihf
glh hljz"zZ lky gZ wdhghfbg_kdhc wnn_dlb\ghklb ]t

Kibkhd bkihevah\Zgguo bklhggbdh\
Lxgbg] ©KZfzZju? Beexkljbjh\Zggh FjmdHR\WH ~kI\F
©Dgb ' gh_ ba”Zl _evkl\h ©AZ jmk f?2
KdjbigbBl Lxgbg] Z\lhfh[bey k\hbfb jmdzZfb
Kdjbigbd F $&7 <eZ"bfbj <Dk

>hjhgdbg < = Dm~Abgh\Z = W Dmjbeh\Z : :
n_dlib\ghklb Z\lhfh[bevgh]h Ixgbg]Z rabfnmd gZmaqg
gbc wdhghfbdZ b ntijZ\]le _lghbf«< +K

L _ogbqgq_kdbc j_Jezf gl h [_ahizkghklb dhezkgu
ki ~"kI\ MI\_j°~ g IhklZgh\e _gb_f 1jZ\bl_evkI\Z Jhkk
iZpbb hl  k_glyl[jy 1 < him[ebdh\Zg  k_gly

6863(16,21 781,1* $1' 3(5)250$1&(
&+$5%7(5,67,&6 2) 7+( &$5
., 9 7XUELQ 9 * 'RURQNLQ
)6%(, +( ©7TRJOLDWWL 6WEL
7RJOLDWWL 5)

7KH DUWLFOH GHDOV ZLWK WKH PRGHUQL]DW
RI LOFUHDVLQJ WKH HIILFLHQF\ DQG VDM W\ RI
RPPGGDWLRQV DUH JLYHQ RQ WKH RUJDQL]DWL
PRGHUQ 9%$= FDUV

H\ZRU®BNKH WXQLQJ RI WKH FDU ORZHULQJ \
WKH JDXJH LQGHSHQGHQW VXVSHQVLRQ



M>D

HKH;?GGHKLB LJ?;HXCGD D:Q?KL<M <H>U
IE:<:L?EVGUOQO:KK?CGH<

> KNbebfhgh\

Lhevyllbgkdbc =hkmAZjkI\_gguc Mgt
] Lhevyllb Jhkkby

JZkkfhlj _gu hkh[_gghklb Ij [h\Zgbc jhkkbckdbo
ghjfZlb\guo ~hdmf_glh\ d \h*_ i1eZ\Zl _evguo [Zkk_
lj [h\Zgby d dZq_kI\m _ _ ih”~]hlh\db

Dexq \ukeh\4Zkk cg dZqg_kl\h \h~u bgnbdpbhgc
fbg _kdbc khklz\ \h~u \h*"hkgZ[ _gb

Hkgh\gu_ aZ]jyag _gby ihiz*Zx|l \ \h*m ieZ\ZIl ey
\f_kl_k dmiZxsbfbky ba hdjm ' Zxs_c¢ kj_~u >Z _ih
fulvy qg_eh\_d hklzZ\ey | \ \h~r_ [Zklkeelg&Eghhe[ZdI
jbc Djhf_Ih]lh N\ \h m ihiZz*Zxl hdheh ] hj]Zgbqg_lI
tgZklbp wib”? _jfbkZ | _dklbevguo \hehdhg Wehk *

f Ibdb b I'i b hdheh kf fhqgb \ke ~kl\bh g _ijhb
djZs _gbc fhg_\h]h imaujy HiuIIhh«hZah\ZdI\tq\j_fy
dmiZgby g _hkhagZggh ihemqgzZ | ih ffe glaruc f_j

DZqg_klI\h \h*u 1ezZ\ZI evgh]h [Zkk _cgZ dZd hlf_«
[h1Zo Q _jdZkh\zZz H : > @ b Jhl]h"dbg = B > @ g:
\ebygb_ gZ a”hjh\v_ dmiZxsboky hAd*gm\ybf @wgduk
wnn_dlhf [Zkk _cgh\ _klv \_jhylghklv \J _~gh]h \ebyg
khklZ\Z \h~u gZ hj]J]Zgbaf g_eh\ _dZ \ qZklghklb jZe
kiI\by gZ kebabklu_ b dh™ m b bglhdkbdZpbb ijb ihi
\ s kI\ \h \J] fy "uoZgby qgq_j_a g hhhm bANjlygafed
lu\Zgbb \hAu hkh[_ggh m fZe gvdbo ~ | _cmLZd " _
s _kiI\m_| \hafh ' ghklv azZjz" gby aZlhe _ \Zgblyfb bgn.
jhru dhlhju_ fh]lml i_j_’\Z\ZIvky g _j_a aZjZv_ggmx
guo [Zkk _cgh\

< h~ghc ba k\hbo klZIl_ c Jihbhhdbg HEb IZ [h)\
gby d dZg_kl\m \h”~u [Zkk_cgZ ©DZqg_klI\h \d*u ieZ
gZ “he ' gh h[_ki_gb\Zlv wib® fbg_kdmx [_ahiZkghk
]ljib[dh\uo \bjmkguo [Zdl jbZevguo b iZjZablZjguc
I _j_"Z\Z fuo qg_j_a \h*m Db ij_ _fmighkMtEI%j \hgh]h
\ebygby obqu kdh]h khklZ\Z \h~*u gZ hj]JZgbaf q_ef
jZanjZ Zxs_]1h N _ckl\by gZ kebabklu_ b dh"m b bgl
ihklmie _gbb \j _“guo \_s_ kI\ ijb "uoZgbb q _j a g_



dh m b ijb aZ]eZlu\Zgbb \hAu H~AghVbfh gidé\lg_h][

fh ghklb m~h\e I\hjylv wkl _Ibq_kdb_ Ij _[h\Zgby d d
< aZjm[_"ghc ebl_jzZzImj_ ZgZeh]bqgh k HI q_ kI\
ebklzfb hif_qZ |ky \Z ghklv kh[ex” gby Ij _[h\Zgb

nbabq kdbf khklhygbyf \nhcu H”gbf ba i_j th\luo k
bamqg_gbb dZq_kI\Z \h~u [Zkk _cgh\ y\ey Iky Djbk
©<Z guf |Ij_[h\Zgb_f \h~hih~]hlh\db \ gZklguo b h]
[Zkk _cgZo y\ey lkiyvbabgbkldh khklhygb \h”u <h”"z
kKhhi\_ITkI\h\Zlv h[sbf ij ~ibkZgbyf ]Jb]Jb_gu Wk g_kh?”
guoey a“~hjh\vy g _eh\ _dZ \ha[m”~bl _e ¢ [he_ag _c?

\k_ hiZkgu_ "ey a”hjh\vy q_eh\ dZ aZ]jyag gby k
jbb \bjmku fbdjh[u b fbdjhhj]Zgbafu “he gu [ulv
mgbqglh™ _gu beb ~ aZdlb\bjh\Zgu b h”~gh\j K ggh n
k cgzZz \f Kk bo iblZl _evghc kj_~hc ijh*mdlu jZkiz"
kdbo fZIl _jbZeh\

GZb[he__ ih”jh[gh deZkkbnbpbjh\Zeb b jZah[jZe€
jbklbdb \h”u \ebyxsb_ gZ "bagv b a“hjh\v_[q_eh\_
ghf thkh[bb < B :joZg]_evkdbc b I B F _evgbqg_g«
ij_"eZ]Zxl jZza™_eblv o0ZjZdl _jbklbdb \h?u ih khklZ\n

t Bgn_dpbhgguc khklZ\ \h*u
+ Obfbg_kdbc khklZ\ \h”u

< kh\j f gghf h[s_kI\_ hkh[h \hajhkeZ jhev _klI_
Ah_fhy LZd °_ \ ]hjh"kdbo mkeh\byo rbjhdih bkihe
jh\bl _evguo pegpydbmt*Zgby aZdZeb\Zgby aZlgylbc k
k cgu Zd\Zizjdb "~ _evnbgZjbb b I i

<h~Z b jZkijhkljZg _gb_ bgn_dpbhgguo ah[he \Zq
eh]bg_kdh_ agZg _gb_ \h”u

?s _ k "j_\g_crbo \j f g ba\_klgh qglh \hkzZ fh |
lhggbdhf fZkkh\uo aZ[mab¥Zdby bWdki_ jlZfb <k _fbjg
hjl]ZgbaZpbb a”*jZ\hhojZg _gby mklZgh\e _ghZ glh
gbc \ fbj_  k\lyaZgu k g _m~h\e I\hjbl _evguf dZq_ kI\|
Au b gZjmr_gbyfb kZlglbl Zgdly kdbo ghjf \h*hkgZ[ _
<Z g_crbf dhfihg_glhf \h” u deZdhg QRklvx ijbjh~ghc
kbkl fu k lhgdb aj_gby \ebygby gZ a“~hjh\v_bg_eh\_

gb_ [bheh]bg_kdb "b\uo h[t_dlh\ ij_~klZ\ebgguo [.
jmkZfb b ijhkl_crbfb JZkijhkljZg _gghklv bgn _dpbt
\Zgbc i_j_"Zxsboky q_j_a \h*mbogpflihflyy §Zju \h
\k_f fbj_ qj_a\ugZcgh \ukhdZ LZd qbkeh ex” c¢ Kkl
jb_c¢ khklz\ey | feg ljZzdbghcrbklhkhfhahf

feg JZkljhwgl jblzffeg Ijb wlhf _~ Jh~gh hl JZkljhy

jblh\ mfbjzZxl feg ~ | ¢ b feg \ajhkeuo



<ebygb_ obfbq_kdh]h khklZ\Z iblv_\hc \hhttu gZ a
\by "bagb gZk _e _gby

HiZzkgh_ \ebygb_ Ihdkbgguo obfbg_kdbo \_ s kI
fh™ | ijhy\eylvky g_ lhevdh iml_f ihiZz2Zgby \h~u \
e ]db_ gh b \kZku\Zgby g _j_a dh ng \kidbp _Kkkia’lb]tk
jh\bl _evguo ijhp_"mj “mr \ZggZ ieZ\Zl _evgu_ [ZKk

D nZdlhjzf jbkdZ obfbqg_kdhc ijbjh”u hlghkyl ]:
"Zsb_ kh_~bg _gby dhlhju_ h[gZjm b\Zxlky h\ iblv _\
A"h\ g _dhlhjuo kljZzg Ijbgbghc ithy\e gby |Zdbo \_ s_
ey kly aZzZ]jyag_gb_ bklhggbdh\ \h*hkgZ[ _gby ijh
klhggufb \h~"Zfb g _dhlhjuo ijhba\h”?klI\ h[_daZjZ
\_gglulh\uo klhgguo \h® \h”u ieZ\Zl _evguod[Zkk c¢
pbhgguo [hevgbp Hkgh\gu_]Zeh] _gkh” _j Zsb_kh
amxlky ijhp_kjlbjhd2¢pby \h*u DZq_klI\ _ggucgb dheb
guc khklz\ 1]Zeh] _gkh”™ _j"Zsbo kh_"bg_gbc &Z\bkbl
AN jZgby V\hr ) Ar kI mgobgih\uo b kmevnbdbkehl
ghgh\ n_gheh\ b *j

KZgblzZjdib _gbg_kdb_ Ij _[h\Zgby d dzZqgZkl\m \
| evgudkKZcgh\

< Jhkkbb ]Jb]b _gbg_kdb_Ij [h\Zgby d mkljhckl\n
b dZq_klI\m \h~u iezZ\Zl _evguo [Zkk_cgh\ "1 fZy
jh\Zebkv KZglbG K fZy ]h~rzZ \\_~ g \ A _ck
KZglbG < klzZlv_ [m~ml jZkkfhlj*"lgdmg[Z wlb
|1Z 1 d ih g_dhlhjuf \hijhkZf bo Ij_[h\ZgbyZkms kI
xlky jm] hl "jm]Z

G f pdb_ klZg”™Zjlu '",1",1 b ',1 gZ
thhJu ’\h\hevgh gZklh kkueZxlky |thZ\sbdjb b ijh
ghl]h g f pdh]h bkiZgkdh]hnibgkdwygkadhjhbhh*hhq
klgh]l]h h[hjm~h\Zgby "ey [Zkk_cgh\ WIh h[hjm~h\Z
\jhkkuiv b dhfie_dlgh b gZklh fhglbjm_fh_ Ckh”" dex
ithevam_ |ky \ gqZklguo [Zkk_cgZo Z g_j_~dh b \ h[s_

Hlsb_|j _[h\Zgby \k_o0o mdZaZgguohdrmifglith\guo
k\h~ylky d IThfm qlh k\_"Zy \h~"Z bkihevam hfZy "ey
iheg _gby [Zkk_cgh\ “he gZ hl\_qZlv Ij_[h\Zgbyf d
p_gljZebah\Zgguo kbkl_f iblv_\h]Jh \h*hkgZ[ _gby
lj _[h\Zgby ghjfbjmxlky KZglbG Ijb wlhfg_ i
dhf klzg~Zjl_ hkh[h h]h\Zjb\Z Iky qlh k\_"gy \h"Z
]ZIvky ~hihegbl _evghc ij_"\Zjbl _evghc h[jZ[hld_ \
hgZ kh” _j bl ih\ur_ggu_ dhgp_gljZpbb Jmfbgh\uo \

fl e e _aZ [he_ _ fl e fZjl]Zgphghyeb [ f] e
e fl] e ihebnhknZlh\ \ jZkg_|_ gZ nhknhj G _I



Iblv glh \ Jhkkbb ~ey iblv_\hc \h”Au ij_~_ewvgh ~him

ljZpby ~ e _aZ fl e fZjlZgpZ fl] e b ihebnhknZ
JH glh khhiI\ _Tkl\m | f] e \ jkKkhg laggfgmhevgh
\ur _

<u[hj | _ogheh]bb ijhp_kkZ hqbkldb b khkdzZ\Z \h’
|Zgh\hd y\ey |ky hkgh\hiheZ]Zxs ¢ aZ”~Zqg_c ijb i
[Zkk _cgZ b ~bdim_Iky]blBEghbgjghdbfb [j [h\Zgby!
ij_~tyley fufb d \h”_  ieZ\Zl _evgh]h [Akk cgZ
wdhghfbg_kdbfb ihdZazZl _eyfb ieh®2¥%Vph\g2kigkgh
klZgpbb dzZqg_kl\hf bkoh”~ghc \h”u h[t_fhf mZggu [.
]bfb izjzf _IjZfb Thwlhfm kms_klI\m_| fgh  _Ki\h jZace
Zglh\' | _ogheh]bgq_kdbo ko _f > @

Hkgh\guf nZdlhjhf \ebyxsbf djizghdbly] kvdbhp e k
hfjZaghc b | _ogbq_kdb ]jZfhlghc kbkl_fu W~Ahih"]
| evgh]h [Zkk _cgZ y\ey Iky hij_~ e gb_IbizZz [Zkk_

leZ\Z|l _evgu_ [Zkk _cgu deZkkbnbpbjmxl gz kihj
jh\bl _evgu_ "~ |lkdb_ mqg _[gu_ hoeZ "Zxsb _

HI IbiZz [Zkk _cdZ plbgm Iky j_"bf jZ[hlu h[hjm~”h\
[Zkk _cgZ Hkgh\gufb we f glZfb [Zkk_cgh\ Z\eyxIk:
rZ [Zkk _cgZ b | _ogheh]bg_kdh_ ihf_s gb_ hkh klZg
lh\db nbevljh\Zevguf h[hjm~h\Zgb f \kihfh]ZIl_ ev¢
\Zgb _f kbkl_fhc zZ\IhfZlbj[dhmaMjzZgb f Lhevdh kljh
kh[ex”® gb_| ogheh]bqg_kdbjo]b kZlmdb|Kddlo [j [h\Zgl
d [Zkk_cgm b _]h hkgh\guf we f glZf iha\hebl h[_
dZqg_klI\h \h?u b ohjhr__ kZfhgm\kl\b_ dmiZxsboky

ljb ijh_dlbjh\Zgbb kbkl_f \h~ hkgZ[  _gby b \h~]
ieZ\Zl _evguo [Zkk_cgh\ g _h[oh”bfh mqgblu\Zlv

DZq_ klI\h bkoh”ghc \h”u i1hklmiZxs ¢ \ [Zkk _c
\h]h dZq_klI\Z ih”a_fguc beb ih\_joghklgud bklhqgg
jhrkdhf \h~hijh\h”?_ \h”"Zkdh'evdd hlebqgZlvky | d dz
\hAu \ JThjh~2kdhf \h~hijh\h”?_ aZ\bkbl hl bklhlggbdZ
db b baghr_gghklb k_ I ¢ > @

Dhglbg] gl dmiZxsboky ij _~iheZ]Z |Iky eb d
lj _[h\Zgb_d | _fi_jZImjghfm j_"bfm ih\ur_ggu_ |Ij
hgbkldh g _dhlhjuf fbdjhwe f glZf gZijbf u ~ e &
\Zxs_fm kmohklv dh'b jZa”jZ gb_b Zee h]bqg_kd
[ ggh m ~ | ¢ feZ”r_]h \hajzklZ i _jbh”™ \h~hh[f_g
\hafh guf aZ]jyag _gb_f \h”u kh_~bg _gbyfb ZffbzZdZz

<hafh ghklv ijhbl % _gbpbgkdh]h h[kem*h\Zghb
i1Zxsboky beb k[h]j f "bpbgkdbo kijZ\hd m ihk_Ibl_e
ijhr_~rZy g _h[oh”bfmx hgbkldm \h”~Z fh™ | khZlv bkl



]bo aZ[he \Zgbc Im[_jdme _a dh b wib” _ jflgnblby
| jby Jjb[dh\u_ aZ[he bZfjpy dh b

>hklmighklv bg g _jguo kbkl f dZgZehaZpby
jyg__ \h~*hkgZ[ _gb_ we dljbg_klI\h

ljbf _g _gb_ wd& jlkmjkhwdhghfguo ijh_dlh\ \ k
ieZ\Zl _evguo [ZkkvIitghbf g gb_ h[hjhlghc kbkl _ fu
kgZ[ _gby

<g_"j_gb_ jzZwdlhag ZZgobl dkijhdH evguo j_r
gbc 7"ey ieZ\Zl _evguo AWKk d&dhjex® gb_ kZgblZj¢
]b]b _gbqg_kdbo Ij _[h\Zgbc h[_ki_qg _gby ihlhgghklb
Ibl e ¢ qlh kdz _|ky gZ dzZq_kI\_ \hAu mf_gvrhk
nbevljh\Zevgu_ mklZgh\db _qglAW kh\alilky \ kgb™ g
jZkoh”Z ijhfulghc \h~u b dhebq_kI\_ ~ abgn_dlZglZz

GZjy™"m k hilbfZevghc ]Jb”jZ\ebdhc b nbevljZpb c

gb_bf_ | hdkb”"Zpby b ~ abgn _dpby < k\yab k I _f
"he ' gZ bf _Iv \k_]*"Z ohjhrb_ wib”bfihiieth]blphbdly
g _kdb_oZzZjzdl_jbklbdb gZ wlhf wlzZi_ h[jZ[bldb \h~
\ZIvky ke _"mxsb_ |j _[h\Zgby

Hdbkey fu b hj]Zzgbqg_kdb_\_ s kI\Z \ \h™_ [ZKk
g_ [ueb hlnbevljh\Zgu fh gh qZklbggh *_kljmdl
mf_gvrblv bo dhebqilkiihkbijbdbkey fuo “h[Z\hd beb
hfjZah\Zlv bo \ nbevljm_fmx nhjfm

GZoh”ysb _ky \ \h~_ fbdjh[bheh]bqgzkd8l aZ]jy
jbb fbdjhhj]Zgbafu bAbemdgw [ulv dZd fh gh Juklj_
mgbqlh™ _gu beb ~ azZdlb\bjh\Zgu qlh[u ij_~hl\]ZIbl
dmZxsboky

< \h~_ [Zkk_cgZ ihklhyggh “he gh gZoh”blky
ebg _klI\h » _abgnbpbjmxsbo \_s_ kI\ ijh*he bl _evgh]

ljbf _gy _fuc f_Ih™ h[jZ[hldb \h”u g_ "“he _g
ljm~ghkl _¢c b g "~ eZl _evguo ey a™hjh\vy ex”™ _c ih][
|  gh g “he gu [ulv Ihdkbggufb b ~ ckl\h\ZIlv jZa
fZl _jbZeu [Zkk _cgZ

Klhbfhklv ~ abgnbpbjmxsbo kj_"~kI\ b kj_~kI\ h
"he gZ [ulv \ukhdhc hgb “he " gu [ulv ijhklu b gzZz"_
g _gbb > @

lh~1hlh\dZ \h”?u iezZ\Zl _evguo [Zkd#&htigeh\dkjgHph |

ith"oh”Z d h[_ki_g_gbx [_ahiZkghklb

Kibkhd bkihevah\Zgguo bklhggbdh\

Q _jdZkh\zZ H : <ebygb_ dZqg_kI\Z \h*ucieZ\ZI _
gh\ gZ a~hjh\v_ ihk _Ibl_e _c <?KLGBD <=FM



Jhl]h dbg B = HqgbkldZ b h[_aaZzZjZklk\ZglZo \h”u
KZgl _oghdZ =+« +tK =+

Djbklhn KZmgmk Kljhbl _evkl\h b wdkigmZIlZphb
s_klI\_gguo [Zkk _cgh\ hldjulh]h b aZdjulh]h lbiz \d
gu_ b e g _[gu_ \Zggu Ijh_dlbjh\Zgb_ iezZ\Z|l _evgu
=  DjZff _j N_jekW v hjn =« k

:joZg] _evkdbc < B F_evgbg_gdh I B =b]b_gZ
mq_[gh_ihkh[b_ k be

N _evrbg : ; E hglv \Z K < Hkgh\gu_ | _ogl
1ZjZf _lju \ebyxsb_gZ \u[h] ko_fu \h*hih”~]hlh\db ie
[Zkk _cgh\Ba\_klby DZa=:KM +K <
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/KH IHDWXUHV Rl UHTXLUHPHQWY RI WKH 5
GRFXPHQWW IRDWHU RI VZLPPLQJ SRROV DV Z
WKH TXDOLW\ RI LWV WUDLQLQJ

.H\ ZRU&SRRO ZDWHU TXDOLW\ LQIHFWLRXYV
RI ZDWHU ZDWHU VXSSO\
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