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7KH DUWLFOH SUHVHQWV WKH UHVXOWV RI WKH UHVHDUFK DLPHG DW VWXG\LQJ WKH LPSDFW RI XVLQJ HOHFWULF WRRWK�

EUXVKHV ZLWK DQ LQWHUDFWLYH DSSOLFDWLRQ RQ PRWLYDWLRQ RI FKLOGUHQ DQG WKHLU SDUHQWV WR WDNH HYHU\GD\ FDUH
RI WKHLU GHQWDO K\JLHQH��,Q RUGHU WR VKDSH WKH PRWLYDWLRQ IRU GHQWDO K\JLHQH PDLQWHQDQFH��WKH PHWKRG
RI PRWLYDWLRQDO LQWHUYLHZLQJ ZDV DSSOLHG WR FKLOGUHQ DQG WKHLU SDUHQWV SULRU WR UHVHDUFK��$V D UHVXOW��
SRVLWLYH LPSDFW RI XVLQJ HOHFWULF WRRWKEUXVKHV ZLWK DQ LQWHUDFWLYH DSSOLFDWLRQ RQ VKDSLQJ PRWLYDWLRQ RI
FKLOGUHQ DJHG���WR����\HDUV ROG IRU EUXVKLQJ WKHLU WHHWK DQG PDLQWDLQLQJ GHQWDO K\JLHQH ZDV GLVFRYHUHG�
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>^mldZrZ m^kZi^omb\a^ldZrZ lmhfZmheh`brZ
HZ\bhgZe!gh^ kndhoh]lmoh ih] k^] PE
F^hgm!^oZ F J Ebl^e!gbdhohc ^ bs] i^k'
^kZ[ b ]hi G A?IN;L'G^]bZ

l
'

'

MmhfZmheh`b\a^ldZrZ sZ[he^oZ^fhlm! gZl^e^gb'
rZ Lhllbb MhlmhrZgb^ mo^k]ra mdZg^c sn[ho
LZlikhlmkZg^gghlm! sn[h\a^ernlmgra Zghf'
Zebc Jhmk^[ghlm! o ikhm^sbkhoZgbb ih] k^]
ikh_ ? G Ens!fbghc G GAGMO

l

CoZggbdho P ; Ghgkhs ; P Phe^oZrZ lZfh'
k^`nerZ\brZ ikh\^llZ fhmboZ\bb Jlbah'
eh`b\a^ldb^ blle^]hoZgbrZ N M

'

'
'

RCP
Ebl^e!gbdhoZ F J <hrZkdbgZ ? M Tn^oZ N ?

GbkhladbgZ G P @^]hmho E C >bgZfbdZ
ihkZsaZ^fhlmb dZkb^lhf ok^f^ggra b ihlm'
hrZggra sn[ho n ]^m^c o ohskZlm^ e^m `
Ghldor MmhfZmheh`brZ ]^mldh`h ohskZlmZ b

N RCP M

'
'
'

RPC
Ebl^e!gbdhoZ F J Tn^oZ N ? EZkZl^oZ L P

I`Zk^oZ ; ; MkZogbm^e!gZrZ ^a__^dmboghlm!
blihe!shoZgbrZ kZseb\agra sn[gra la\arhmhd
o ]^mldhf ohskZlm^ MmhfZmheh`brZ ]^mld'
h`h ohskZlmZ b N
RPC M

'
'
'

'

Ebl^e!gbdhoZ F J Tn^oZ N ? EknsaZehoZ I ;
EbkbeehoZ ? P b ]k EZkb^l lhok^f^ggra sn[ho
n ]^m^c kZgg^`h ohskZlmZ h[hlghoZgb^
^ambhiZmh`^g^mb\a^ldba ih]ah]ho d ikh'

e^\a^gbrn MmhfZmheh`brZ
]^mldh`h ohskZlmZ b
M

'

'

BkZiZe! ; GhmboZ\bhggh^ bgm^ko!rnbkhoZgb^ eb\
nihmk^[erZrnla\aba bg�^d\bhggr^ gZkdhmb'
db Jhlh[b^ ]erZ lh\bZe!gra kZ[hmgbdho ikh'
`kZff PC=B MJC> Eb^o
Ahgs³e^s'>^e'=Zlmbeeh'G\AkZma G AnbsZk'
G^g]hsZ D G GZ]kb`Ze'Ikhs\h = ; iZk^gm
fhmboZmbhgZe bgm^kob^pbg` ikh`kZf _hk ]^gmZe
\Zk^ bg \abe]k^g h_ Z knkZe ihineZmbhg D =ebg
?qi >^gm
D^gdbgl Q GZlm^k ; >^_^g[Zn`a D Q^b D
Jabebil hkZe a^Zema\Zk^ MghjnZefb^ Q; '

'
Mhgb\Zk^ @hk Eb]l

D >^gm L^l
;[lmkZ\m

D^gdbgl Q GZlm^k ; >^_^g[Zn`a D Q^b D Jabe'
bil hkZe a^Zema\Zk^ MghjnZefb^ Q; Clle^'
]hoZgb^ f^mh]hf gZ[ecn]^gbcZ blihe!shoZgbcZ
Mhgb\Zk^ @hk Eb]l ]^m!fb e^m o ]hfZla'
gba nlehobcZa D >^gm L^l ;[lmkZ\m

Gbee^fZg D Jnmm G Ielhg G GZlm^k ;
D^gdbgl Q M\afbmm J MmkZm^ D

'
Mhgb\Zk^ @hk Eb]l

D Cgm^kgZmbhgZe D J^]bZmkb\ >^gm

Q^bglm^bg J BZkkblhg L <^gmhg N G; Gh'
mboZmbg` fhma^kl mh ik^o^gm \Zkb^l
ma^ ^__^\m h_ \hngl^ebg` D;>;

J^edZ G >^FZnk^gmb G GZlm^k ; D^gdbgl
Q MmkZm^ D Q^b D M\afbmm J

'
Mhgb\Zk^ @hk Eb]l

'

Cgm^kgZmbhgZe D J^]bZmkb\
>^gm

J^edZ G >^FZnk^gmb G GZlm^k ; D^gdbgl Q
MmkZm^ D Q^b D M\afbmm J MkZog^gb^ ^_'
_^dmboghlmb n]Ze^gbcZ sn[gh`h gZe^mZ ikb
blihe!shoZgbb Mhgb\Zk^ @hk Eb]l b fZgnZe!ghc
sn[ghc laa^mdb o ah]^ ikh_^llbhgZe!gh`h
blle^]hoZgbcZ lk^]b ]^m^c o ohskZlm^ e^m
Cgm^kgZmbhgZe D J^]bZmkb\ >^gm
LZane HZb]n Dng^ Hngg D^ggb_^k > Ckpbg
Na^ ^__^\m h_fhmboZmbhgZe bgm^kob^pbg` hg hkZe
a^Zema\Zk^ dghpe^]`^ Zmmbmn]^l Zg] [^aZo'
bhnk h_ iZk^gml Zg] \Zk^`bo^kl h_ ik^l\ahhe
\abe]k^g Zg ^qiehkZmhkr \enlm^k kZg]hfbl^]
\hgmkhee^] lmn]r <G= IkZe B^Zema
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