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3UHJQDQW ZRPHQ DUH ZHOO�NQRZQ WR KDYH RQH RI WKH KLJKHVW ULVNV RI FDULHV��EXW WKH FRPPRQO\ SUH�

VFULEHG SUHYHQWLRQ PHDQV DUH QRW DOZD\V HIIHFWLYH��7KH DLP RI WKH SUHVHQW VWXG\ LV WR HYDOXDWH WKH HI�
IHFWLYHQHVV RI YDULRXV PHDQV RI FDULHV SUHYHQWLRQ LQ SUHJQDQW ZRPHQ�� 7KH LQGLYLGXDOL]HG DSSURDFK
IRU VHOHFWLQJ FDULHV SUHYHQWLRQ DJHQWV LQ SUHJQDQW ZRPHQ E\ HYDOXDWLQJ WRRWK HQDPHO SHUPHDELOLW\ E\
PHDQV RI FRQGXFWLQJ WKH &'(55�WHVW KDV EHHQ GHWHUPLQHG�� 7KH XS�WR�GDWH FDOFLXP�� SKRVSKDWH DQG
IOXRULQH�FRQWDLQLQJ GUXJV ZHUH XVHG DV PHDQV RI SUHYHQWLRQ��7KH WKUHH�FRPSRQHQW FDOFLXP�SKRVSKDWH�
IOXRULQH�FRQWDLQLQJ JHO KDV EHHQ IRXQG WR VKRZ WKH EHVW FDULHV SUHYHQWLYH HIIHFW SURYLGLQJ WKH GHHSHVW
SURSK\ODFWLF GUXJ SHQHWUDWLRQ LQWR WRRWK HQDPHO��8VLQJ WKH FDOFLXP�SKRVSKDWH�FRQWDLQLQJ JHO RI WKH
�6DOLYD��DQG��(QDPHO�VHDOLQJ OLTXLG��PRGHOV KDV EHHQ QRWHG WR SURYLGH VOLJKWO\ OHVV SHQHWUDWLRQ RI GUXJV
LQWR WKH WRRWK HQDPHO�

.H\ ZRUGV��FDULHV SURSK\OD[LV PHDQV��SUHJQDQF\��WRRWK HQDPHO SHUPHDELOLW\��&'(55�WHVW��HOHFWULFDO
FRQGXFWLYLW\�
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<Zdafn]ho < L <Zdafn]ho G < ;ebr^oZ T
< >bgZfbdZ ihkZsaZ^fhlmb dZkb^lhf n [^k^'
f^ggra b h\^gdZ nkhogcZ lmhfZmheh`b\a^ldhc
ihfhla ab Lhllbbldbb lmhfZmheh`b\a^ldbb
sankgZe M

'
'
'

<Zafn]ho G < ;eb^oZ T < <Zafn]ho < L
TZ[he^oZ^fhlm� [^k^f^ggra sa^glaabg
dZkb^lhf sn[ho ih ]Zggrf icZmbe^mg^`h

gZ[ecn]^gbcZ Lhllbcldbc lmhfZmheh`b\a^ldbc
sankgZe M

'
'

'
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<^lln]ghoZ H I b ]k ?dli^kbf^gmZe�gh^ blle^'
]hoZgb^ dkblmZeeb\a^ldba h[kZshoZgbc h[gZkn'
sa^ggra gZ iho^kaghlmb ]^gmbgZ f^mh]Zfb
kZlmkhohc ^e^dmkhgghc fbdkhldhibb Ghe^dne'
cZkgZcZ f^]b\bgZ M

'
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<nedbgZ H P b ]k OemkZfbdkhldhib\a^ldh^ blle^'
]hoZgb^ ikh\^llho ]^fbg^kZebsZ\bb b k^fbg^k'
ZebsZ\bb ^fZeb sn[ho MmhfZmheh`bcZ N

M

'
>^gmZe

@hknf
?k`ZghoZ I C Phsfhsaghlmb f^mh]Z ^e^dmkhf^m'

kbb mo^k]ra mdZg^c sn[Z >^gmZe @hknf
M

'
'

EgZiiohlm ; I kheb lblm^fgh`h b ehdZe�gh`h
_mhkbkhoZgbcZ o dZkb^lZ G^mh]
`en[hdh`h _mhkbkhoZgbcZ Hhoh^ o lmhfZ'
mheh`bb M

'
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GZd^^oZ C G b ]k @bsb\a^ldb^ f^aZgbsfr h['
kZshoZgbcZ dkblmZeeh_hl_Zmho dZe�\bcZ gZ g^h]'
ghkh]ghlmcZa iho^kaghlmb ]^gmbgZ Lhllb'
cldbc lmhfZmheh`b\a^ldbc sankgZe
M

Iokn\dbc A > b ]k Eebgb\a^ldZcZ h\^gdZ ldhkhlmb
k^fbg^kZebsZ\bb c^fZeb sn[ho EIML m^lm
f^mh] k^dhf^g]Z\bb G l

'

'

MdkbidbgZ A C b ]k Jkbf^g^gb^ ^e^dmkhf^mkbb mor'
hk]ra mdZg^c sn[ho n ]^m^c MmhfZmheh`brZ
]^mldh`h ohskZlmZ b

M
=ahp F = >b__nlbhg h_ bhgl [^mp^^g mph lh'
enmbhgl lZmnkZm^] pbma k^li^\m mh ar]khqrZi'
Zmbm^ ; ihllb[e^ f^\aZgblf _hk ln[lnk_Z\^
]^fbg^kZebsZmbhg h_ m^^ma D L^l HZme Cglm
MmZg] N̂ \aghe Phe J

@^Zma^klmhg^ D > >hf^c^Zg M Na^ khe^ h_
k^fbg^kZebsbg` Zg] Zgmb\Zkb^l Z`^gml bg \Zkb^l
fZgZ`^f^gm ;]o >^gm L^l Phe

J
AnimZ L ;\aZkrZ ; E IkZe a^Zema lmZmnl
Zg] mk^Zmf^gm g^^]l Zfhg` ik^`gZgm phf'
^g h_ LZb\ank >blmkb\m Cg]bZ ; ihineZmbhg
[Zl^] \khll'l^\mbhgZe lmn]r
]hb
Ano^g ? J ^m Ze ?__^\m h_ ]^gmZe fZm^kbZel
\Ze\bnf ar]khqb]^'\hgmZbgbg` \^f^gm fbg'
^kZe mkbhqb]^ Z``k^`Zm^ Zg] ^gZf^e fZmkbq
]^kboZmbo^ hg ikheb_^kZmbhg Zg] ]b__^k^gmbZmbhg
h_ anfZg mhhma `^kf lm^f \^eel D ?g]h]

Phe J
Bb\dl D AZk\bZ'Ah]hr @ @eZbms = <bheh`b\Ze
_Z\mhkl bg ]^gmZe \Zkb^l ^gZf^e lmkn\mnk^ Zg]
ma^ \Zkb^l ikh\^ll bg ma^ ]rgZfb\ ikh\^ll h_
]^fbg^kZebsZmbhg Zg] k^fbg^kZebsZmbhg iZkm

D =ebg J^]bZmk >^gm Phe
J
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Eebf^d D ^m Ze @enhkb]^ nimZd^ bg ^gZf^e Z_'
m^k Ziieb\Zmbhg h_ Zfbg^ Zg] lh]bnf

mhhmaiZlm^ Zg bg lbmn lmn]r IkZe'
ikhiareZq^ Phe
HZnfhoZ ? ; ^m Ze ?__^\ml h_ ]b__^k^gm
Zfbg^ \hg\^gmkZmbhgl hg ^gZf^e
k^fbg^kZebsZmbhg D >^gm Phe

J
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