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$EVWUDFW
5HJXODU XVH RI DQ RUDO ULQVH ZLWK [\OLWRO UHGXFHV WKH SDUDPHWHUV RI FDULHVRJHQLF VLWXDWLRQ RI WKH RUDO

FDYLW\ LQ FKLOGUHQ ZLWK IL[HG RUWKRGRQWLF DSSOLDQFHV��7KH XVH RI [\OLWRO ZLWK UHJXODU XVH LQ WKH IRUP RI
ULQVLQJ LV KLJKO\ HIIHFWLYH LQ WKH SUHYHQWLRQ RI GHQWDO FDULHV�
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>hf^grnd > ; >Zor]ho < H P^]^labgZ ? A
Eh\adhgrZg ; M Eh\adhgrZg N M Ehf'
ie^dlgZrZ h\^gdZ Zkabm^dmhgbdb dhlmghc mdZgb
b `^fh]bgZfbd b mdZg^c iZkh]hgmZ n ]^m^c l
sn[h\a^ernlmgrfb ZghfZebrZfb MmhfZ'
mheh`brZ ]^mldh`h ohskZlmZ b

M
'
'
'

'
=

GhkhshoZ H P Bkhf^gdhoZ E P Aheh\aZeh'
oZ H P Csn\a^gb^ nkhogrZ `b`b^gr ihehlmb
kmZ n ]^m^c gZah]rZla\abalrZ gZ hkmh]hg'
mb\a^ldhf e^\a^gbb l�^fgrfb ZiiZkZmZfb
MmhfZmheh`brZ ]^mldh`h ohskZlmZ b '
mbdZ M

'
'

Mmk^imh\h\\nl fn'
mZgl FZ\mh[Z\beenl Mii

�rÌÎÀÑáØÈØà�Ï××ÑÌËÔÊÈÓÏÇ�×Ô×ØÔÇÓÏÇ�ÕÔÑÔ×ØÏ�ÖØÈ�
À ÕÈÛÏÌÓØÔÊ�× ÓÌ×ßÌÒÓÔÐ�ÔÖØÔËÔÓØÏÜÌ×³ÔÐ�ØÌÚÓÏ³ÔÐ�����ÖÀÕÕÈ�

	

�rÌÎÀÑáØÈØà�Ï××ÑÌËÔÊÈÓÏÇ�×Ô×ØÔÇÓÏÇ�ÕÔÑÔ×ØÏ�ÖØÈ�
À ÕÈÛÏÌÓØÔÊ�× ÓÌ×ßÌÒÓÔÐ�ÔÖØÔËÔÓØÏÜÌ×³ÔÐ�ØÌÚÓÏ³ÔÐ�����ÖÀÕÕÈ�

�rÈ×ÕÖÌËÌÑÌÓÏÌ�ÕÈÛÏÌÓØÔÊ����ÖÀÕÕà�ÕÔ È³ØÏÊÓÔ×ØÏ�
6WUHSWRFRFFXV�PXWDQWV�Ê ×ÑãÓÌ



'
=

MmZkhohcmhoZ ? F ;gmhghoZ ; ; Mmk^e�gbdhoZ H
P F^f^la\a^gdh I P Cg_hkfZmboghlm� hik^'
]^e^gbrZ dZkb^lh`^ggra [Zdm^kbc ob]Z Mmk^i'
mh\h\\nl fnmZgl b FZ\mh[Z\beenl Mii n ]^m^c
kZgg^`h ohskZlmZ MmhfZmheh`brZ ]^mldh`h
ohskZlmZ b M
HZdZb S Mabg`Z'ClabaZkZ = EZcb G Ghkb'
rZ E GnkZdZfb'SZfZgZdZ E NZdbfn'
kZ G Rrebmhe `nf Zg] fZm^kgZe mkZglfbl'
lbhg h_ fnmZgl lmk^imh\h\\b D >^gm
L^l DZg ]hb

GZa[hh[^ >^a`aZgb GhlmZ_Z ;[mZab
BZf^] MZ]^`abZg BhhfZg MaZ_Z^^ <^a'
kZ] NZg[Zdn\ab =hf[bg^] \aehka^qb]bg^'

fhnmakbgl^ _hk hkmah]hgmb\
iZmb^gml =ebgb\Ze Zg] fb\kh[bheh`b\Ze lmn]r

D =ebg ?qi >^gm >^\
? ^ Jn[ebla^] hgebg^ >^\
]hb c\^]

GZnkb\bh ]^ ;ef^b]Z =Zk]hlh JZmk¿\bZ Jbg'
mh MZkZboZ FbebZgZ obeZ GZemZ`ebZmb @^kgZg'
]h Ee^bgÎ[bg` Lah]^g =ZkeZ =kblmbgZ ;eoZ'
k^g`Z =hlmZ >Zob] HhkfZg]h F^hihe]bgh
=Zi^ehssZ @beah ;em^kZmbhgl bg ieZjn^ Z\\n'
fneZmbhg Zg] `bg`boZe ikhfhm^]
[r mk^Zmf^gm pbma l^e_'eb`Zmbg` Zg] \hgo^g'
mbhgZe hkmah]hgmb\ [kZ\d^ml >^gmZe Jk^ll D
Ikmah] GZk';ik
]hb
G^ehd ;F F^^ FB GhaZf^] Snllh_ M;
=an N Ak^^g N̂ Z Jheria^ghe ?ib`Zeeh\Zm^'
\abg AZeeZm^'Mm^ZkZm^ Cgab[bml ma^ Akhpma
h_ Mmk^imh\h\\nl fnmZgl ; Jkhfblbg` H^p
;iikhZ\a bg =Zkb^l Jk^o^gmbhg >^gm D <Z'
l^e ;n` ibb ? ]hb
]c
GhaZf^] C GZlhn] L^^f ;eeZkZdbZ HZceZZ
G ;eZfhn]b Lhf^la HZeebZa P^^kZlZma'
inknla ;eeZk^]]r Fhg`'m^kf \ebgb\Ze Zg]
[Z\m^kbZe ^__^\ml h_ qrebmhe hg iZmb^gml pbma

hkmah]hgmb\ ZiiebZg\^l Jkh` Ikmah]

Jn[ebla^] hgebg^ I\m
]hb l s

NZa^k^a Bhll^bgsZ]^a Hbd NZ[Zllhf
BhhlafZg] BZ[b[^a @ZkZs]Z`ab ;kZla
G^akZ[b ?eaZf M ?fZ]bZg LZsZob ?__^\m h_
\aehka^qb]bg^'\hgmZbgbg` ikhiareZ\mb\ Z`^gm
hg ma^ lnk_Z\^ \aZkZ\m^kbsZmbhg Zg] _kb\mbhgZe
k^lblmZg\^[^mp^^ghkmah]hgmb\ [kZ\d^ml Zg]
Zk\a pbk^l Zg bg obmkh lmn]r Jkh` Ikmah]

Jn[ebla^] hgebg^
Hho ]hb
SZllZ^b M TZg]b B ;`abeb B ? GhlZr^'
[b H ?oZenZmbhg h_ ma^ ^__^\m h_ mph mri^l h_ eZ'
l^k hg ma^ `khpma h_ lmk^imh\h\\nl fnmZgl
FZl^k Na^k Dng ]hb
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