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$H$OHr$1$FDL$k$3$H$O$G$-$J$$!#

K\O@J8$G$O!"3X=QJ,Ln$NF08~$rGD0.$9$k$?$a$N5;=QF0
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bW$7!"5;=QF08~%^%C%W$r9=C[$9$k:]$N%^%C%W$NMW7o$r@0
M}$9$k(Bh2 >O)!#<!$K!"$3$N$h$&$J5;=QF08~%^%C%W$N9=
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$a$i$l$k5!G=$rPmbW%^%C%W2=$7$?$b$N$G$"$k!#5;=Q
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$O%m%\%C%H!"9R6u5!$J$I8 J,Ln$KJ,$+$l%m!<%I%^%C
%W$,9=C[$5$l$F$$$k!#
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4k6HFb$G:vDj$9$k$b$N$J$I$5$^$6$^$"$j!"$=$l$>$l
$N4QE@!"5,LO$N%m!<%I%^%C%W$,:vDj$5$l$F$$$k!#5;
=Q%m!<%I%^%C%W$K$O!"0lHLE*$K;T>l!&<R2qGX7J(%K!<
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A|$rPmbWE*$KM=B,$9$kD4::$r1970G/$h$j$[$\ 5 G/
$4$H$K9T$C$F$$$k!#:G?7$N2005G/$NBh8 2sD4::$G
$O%G%k%U%!%$K!$K2C$(!"$5$i$K!V<R2q!&7P:Q%K!<%:
D4::!W!"O@J8%G!<%?%Y!<%9J,@O$K$h$k!V5^B.$KH/E8
$7$D$D$"$k8&5fNN0hD4::!W!"!VCmL\2J3X5;=QNN0h$NH/
E8%7%J%j%*D4::!W$,DI2C$5$l$?!#=>Mh$+$i%G%k%U%!
%$K!$K$h$kD4::$K$*$$$F$bA*Br<0$N<ALd9`L\$rMQ$$
$k$3$H$K$h$jDjNLE*$JI>2A$,9T$o$l$F$$$k$,!":#2s
$OO@J8%G!<%?%Y!<%9$rMQ$$$F0zMQJ,@O$r9T$&$3$H$G
$h$j%G!<%?:,5r7?$NM=B,$K$J$C$F$$$k!#$3$3$G$O4
<o$ND4::$N$&$A!"O@J8%G!<%?%Y!<%9J,@O$K$h$k!V5^
B.$KH/E8$7$D$D$"$k8&5fNN0hD4::!W$H!V%G%k%U%!%$
K!!W$r>/$7>\:Y$K8+$k!#
O@J8%G!<%?%Y!<%9J,@OD4::$G$O!"O@J8$N!V6&0zMQ4X
78!W$r4p$KO@J8$r%/%i%9%?%j%s%0$9$k$3$H$G3X=QJ,
Ln$rF1Dj$7!"0zMQO@J8$NA}2C?t$r4p$KH/E8NN0h$NH=
Dj$r9T$C$F$$$k!#0zMQ4X78$@$1$rMQ$$$F$$$k$N$G!"
8&5fFbMF$rI=$9MQ8l$NCj=P$J$I$,ITMW$G$"$k!#679
$N8&5fNN0h$,F@$i$l!"$=$NFb153$,H/E8NN0h$HH=
Dj$5$l$?!#$3$3$^$G$N=hM}$O4pK\E*$K<j:n6H$OF~$i
$J$$!#$3$N8e!"3FH/E8NN0h$KBP$7?M<j$GFbMFJ,@O$r
9T$C$F$$$k!#FbMFJ,@O$G$O3F%/%i%9%?!<$K4^$^$l$k
O@J8$r8+$F!"$=$NNN0h$NNN0hL>!"@bL@$r3F@lLg2H$,
IU$1$F$$$k!#H/E8NN0h$NCf$K$O!"Nc$($P!V7W;;O@E*
3X=,M}O@ %5%]!<%H/ %Y%/%?!<%^%7!<%s$H%V!<%9%F%#
%s%0!W$d!VNL;R%3%s%T%e!<%?!W!"!V7P:QJ*M}3X/ 6bM;;T
>l%G!<%?2r@O$H?tM}%b%G%k!W$J$I$,4^$^$l$F$$$k!#
0lJ}!"%G%k%U%!%$K!$K$h$kD4::$G$O!"$^$:@lLg2H$K
$h$k0Q0w2q$,3+$+$l!"!VJ,Ln!W!VNN0h!W!VM=B,2]Bj!W$,
@_Dj$5$l$?!#J,Ln$K$O>pJsDL?.!"%i%$%U%5%$%(%s%9!"
%J%N%F%/%N%m%8!<!&:`NA$J$I$N13J,Ln$,@_Dj$5$l!"
3FJ,Ln$K5!A10DxEY$NNN0h$,@_Dj$5$l$F$$$k!#Nc$(
$P!">pJsDL?.J,Ln$G$O!"D6Bg5,LO>pJs=hM}!"%R%e!<
%^%s%5%]!<%H!">pJs%;%-%e%j%F%#$J$I$N9 NN0h$,@_
Dj$5$l!"$=$NCf$G9g7W75$N2]Bj$,@_Dj$5$l$F$$$k!#
A413J,Ln$G9g7W858$N2]Bj$,@_Dj$5$l$F$$$k!#$=
$N8e!"%G%k%U%!%$K!$K$h$k%"%s%1!<%HD4::$K$*$$$F!"
NN0h$,$b$?$i$9CNE*;q;:$NA}Bg!"7P:QE*8z2L!"<R2q
E*8z2L$NDxEY$r5 CJ3,I>2A$7$F$$$k!#$^$?M=B,2]Bj
$K$D$$$F$=$NF|K\$K$*$1$k=EMWEY!"<B8=;~4|$rA*Br
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� FC5vD#!V5;=QJ,LnJLFC5v%^%C%W!W[11]
FC5vD#$G$O!"FC5v>pJs$N;:6H3&3hMQ$rL\E*$H$7$F!"
J?@.9!A12G/EY$K5;=QJ,LnJL$KFC5vJ,@O$r9T$$!"$=
$N7k2L$r?^I=$rMQ$$$FJ,$+$j$d$9$/Ds6!$7$F$$$k!#
$^$?!"J?@.13G/EY$+$i$O!VFC5vN.DL;Y1g%A%c!<%H!W
$H$$$&L>A0$GF1MM$NJ,@O7k2L$rDs6!$7$F$$$k!#FC5v
%^%C%W!"FC5vN.DL;Y1g%A%c!<%HN>J}$r9g$o$;$F!"5!
3#J,Ln$O40%F!<%^!"EE5$J,Ln69%F!<%^!"2=3XJ,Ln
57 %F!<%^!"0lHLJ,Ln46 %F!<%^$,Ds6!$5$l$F$$$k!#
J?@.12G/EY$K?M9)CNG=!"J?@.16G/EY$K<+F0K]Lu5;
=Q$J$I$N%F!<%^$,Ds6!$5$l$F$$$k!#
FC5v%^%C%W$N9=C[$O!":G=i$K87L)$J%-!<%o!<%I@_Dj
$r9T$$!"$=$N%-!<%o!<%I$G%R%C%H$9$kFC5v$KBP$7$5
$^$6$^$JE}7WNL$r$H$k!#Nc$($P!"<+F0K]Lu5;=Q$NFC
5v%^%C%W$G$O!"9q:]FC5vJ,N`IPC $J$I$NJ,N`%?%0
$rMQ$$$F<+A38@8l=hM}$J$I$KBP1~$9$kNN0h$K9J$j9~
$_!"$=$NCf$G!V<+F0K]Lu!W$r%-!<%o!<%I8!:w$9$k!#
<!$K!"$=$NJ,Ln$N2]Bj$H2r7h<jCJ$rL@$i$+$K$9$k$?
$a$K!"%R%C%H$7$?FC5v$N2]Bj!"2r7h<jCJ$NMs$rFI$s
$G!"?M<j$GMWLs!"35G03,AXIU$1$r9T$$!"2]Bj-2r7h
<jCJ$N4X78$rE}7WE*$KJ,@O$7$F$$$k!#$5$i$K!"J88%
$N0zMQJ,@O$HF1MM$NJ}K!$G!"<gMW$JFC5v4V$N0zMQ4X
O"?^$r:n@.$7$F$$$k!#

� %7%s%/%?%s%/ 5;=QF08~D4::
$3$3$G$O%7%s%/%?%s%/$J$I$ND4::2q<R$,9T$C$F$$$k
5;=QF08~D4::$K$D$$$F!"GD0.$7$F$$$kHO0O$G>R2p$9
$k!#C"$7!"%7%s%/%?%s%/$K$O$5$^$6$^$J4k6H$,$"$j!"
<RFb$G$b$5$^$6$^$J6HL3$,9T$o$l$F$$$k$3$H$+$i!"
$3$3$G>R2p$9$k$3$H$,A4$F$G$O$J$$$3$H$rCm0U$7$F
D:$-$?$$!#
%7%s%/%?%s%/$G$O!"418xD#0MMj$N5;=QF08~D4::$H$H
$b$KL14V$+$i$ND4::$b9T$C$F$$$k!#418xD#$ND4::$O!"
4pK\E*$KA0=R$N7P;:>J$dJ82J>J!"FC5vD#$J$I$G9T$C
$F$$$k$h$&$J%^%/%m$JD4::$,B?$$!#<B:]A0=R$ND4::
$N$*<jEA$$$b$7$F$$$k!#0lJ}!"L14V$+$i$ND4::$N>l
9g$O!"4pK\E*$K$O$h$j:G=*%?!<%2%C%H$,9J$i$l$F$*
$j!"D4::HO0O$b8BDj$5$l$F$$$k$3$H$,B?$$!#$7$+$7!"
6aG/$O0[6H<o$X$N;2F~$d5;=Q$N%V%l!<%/%9%k!<$NC5
:w$J$I$,L\E*$H$5$l$k$3$H$bB?$/!"$^$:$OHf3SE*9-
$/PmbW$7!"$=$N8e%?!<%2%C%H$r9J$C$F$$$/$H$$$C$?
2aDx$,<h$i$l$k$3$H$,B?$$!#$h$C$F!"PmbW?^$+$i6q
BNE*$J8&5f;vNc$X$N%j%s%/$,$H$l$k%^%C%W:n@.$,I,
MW$G$"$j!"418xD#0J>e$KFqEY$N9b$$D4::$G$"$k>l9g
$,B?$$!#

2.2 5;=QF08~%^%C%W$NJ,N`
$3$3$G$O!"A0@a$G5s$2$?5;=QF08~%^%C%W$rJ,N`$9$k$?

$a$N4QE@$r@0M}$9$k!#$3$N@0M}$K$h$C$F!"@$$NCf$G5a$a
$i$l$F$$$k5;=QF08~%^%C%W$H$O$I$&$$$&$b$N$G$"$k$+$r
L@$i$+$K$7!"$=$N9=C[2aDx$NCf$G>pJs3XE*<jK!$,MxMQ2D
G=$+$rH=CG$9$k$?$a$N:`NA$H$9$k!#

J,N`4QE@$OBg$-$/J,$1$F!"!VD4::BP>]J,Ln!W!V9=C[<jCJ!W
!V9=C[$5$l$?%^%C%W$K4^$^$l$k>pJs!W$N3 <oN`$+$i@.$k!#
2.2.1 D4::BP>]J,Ln$K$h$kJ,N`
5;=QF08~%^%C%W$G07$o$l$kBP>]J,Ln$O$5$^$6$^$G!"$=$N
J,Ln$NBg$-$5$@$1$G$J$/!"J,Ln$NCf?H$K$h$C$FF08~%^%C
%W9=C[$N:$Fq$5$O0[$C$F$/$k!#

� BP>]J,Ln$NBg$-$5
Nc$($P!"%;%^%s%F%#%C%/%&%'%V$d%*%s%H%m%8!<J,Ln
$H$$$&$HHf3SE*69$$J,Ln$G$"$k$,!"?M9)CNG=J,Ln$H
$J$k$H0l5$$KBP>]$,9-$/$J$k!#>\:YEY$H$N7s$M9g$$
$K$J$k$,!"4pK\E*$KBP>]$,9-$/$J$l$P!"07$&$Y$-%j
%=!<%9$bA}$($k$7!"@0M}$N:n6HNL!"GD0.$N:$FqEY$b
A}2C$9$k!#

� BP>]J,Ln$NH/E8EY
5!3#9)3X!"?t3X$N$h$&$KHf3SE*3NN)$5$lBN7O2=$5$l
$?J,Ln$N>l9g$H!"%J%N%P%$%*J,Ln$J$I$N$h$&$K$^$@
BN7O$NDj$^$C$F$$$J$$$h$&$JJ,Ln$rBP>]$K$9$k>l9g
$H$G$O!"$=$N@0M}:n6H$N:$FqEY$O0[$J$k!#

� BP>]J,Ln$N?M9)EY
%3%s%T%e!<%?2J3X$dEZLZ9)3X$J$I$N?M9)J*$r07$&J,
Ln$O!"4pK\E*$K8&5fBP>]$,L@$i$+$G$"$j!"$=$N07$$
J}$r@0M}$9$k$3$H$,<g$H$J$k!#0lJ}!"@8J*3X$N>l9g
$O!"8&5fBP>]$=$N$b$N$rL@$i$+$K$9$k$3$H$,L\E*$G
$"$j!"4Q;!!&H/8+7k2L$r4p$K35G0$d8@MU$NDj5A$r9T
$&I,MW$,$"$k!#

� BP>]J,Ln$N3X:]EY
4D6-2J3X$d%J%N%P%$%*$J$I$N$h$&$J=>Mh$NJ,Ln$r
M;9g$7$?J,Ln$N>l9g!"J,Ln4V$N@\E@ItJ,$K2]Bj$,B?
$/$"$j!"PmbW$N=EMWEY$,FC$K9b$$$H9M$($i$l$k!#@\
E@ItJ,$r@0M}$9$k$?$a$K$O!"$=$l$>$l$N=>MhJ,Ln$N
GD0.$,A0Ds$H$J$k!#$^$?!"Nc$($P<+8JAH?%2=$H$$$&
%F!<%^$O!"=>Mh$N8&5fBP>]JL$NJ,Ln$N6h@Z$j$H$O0[
$J$k!"J,Ln$r8Y$06&DL@-$rC5$k$3$H$,%F!<%^$G$"$j!"
07$&$Y$-NN0h$OHs>o$K9-$/$J$k!#

2.2.2 9=C[<jCJ$K$h$kJ,N`
9=C[<jCJ$K$h$kJ,N`$H$7$F!"Bg$-$/2 $D$KJ,N`$5$l$k!#

� @lLg2HCN8+MxMQ7?
@lLg2H$NCN8+$rMxMQ!"=8Ls$9$k>l9g$KEv$k!#$5$i$K!"
@lLg2H$K$h$k0Q0w2q7A<0$K$h$j0U8+=8Ls$r9T$&>l9g
$H!"%G%k%U%!%$K!$J$I$K$h$k%"%s%1!<%H7A<0$G9T$&
>l9g$H$KJ,$1$i$l$k!#A0<T$K$ONc$($P7P;:>J$N5;=Q
@oN,%^%C%W[7] $J$I$,3:Ev$7!"Dj@-E*$J%^%C%W$,:n
@.$5$l$k!#8e<T$ONc$($P2J3X5;=Q@/:v8&5f=j$,9T$C
$?!V2J3X5;=Q$NCfD94|H/E8$K78$kPmbWE*M=B,D4::!W
$NCf$N%G%k%U%!%$K!$K$h$kD4::[10]$,3:Ev$9$k!#2J
3X5;=Q@/:v8&5f=j$ND4::$N>l9g$O!"NN0h$d2]Bj$,@l
Lg2H$N0Q0w2q$N>l$G7h$a$i$l$k$b$N$N!"$=$l$i$N=E
MWEY$d<B8=;~4|$J$I$NDjNLE*$J>pJs$,%"%s%1!<%H=8
7W$K$h$C$F9T$o$l$F$$$k!#
@lLg2HCN8+MxMQ7?$O!"@lLg2H$N3N$+$JCN8+$,F@$i$l
$k%a%j%C%H$,Bg$-$$$b$N$N!":n6H$NHK;($5$H<g4Q$K
0MB8$9$k2DG=@-$,6/$$$3$H$,2]Bj$H$J$k!#

� %G!<%?:,5r7?
%G!<%?:,5r7?$O!"J88%$dFC5v$J$I$N8&5f!&3+H/;vNc
$r<}=8$7!"E}7WE*$JJ,@O$K$h$jF08~$r8+$?$j!"0zMQ
4X78$J$I$+$i8&5f4V$N4X78@-$r8+$?$j$9$k>l9g$G$"
$k!#FC5vD#$NFC5v%^%C%W[11]$d2J3X5;=Q@/:v8&5f=j
$,9T$C$?!V2J3X5;=Q$NCfD94|H/E8$K78$kPmbWE*M=B,
D4::!W$NCf$NO@J8%G!<%?%Y!<%9J,@O$K$h$kD4::[9]
$J$I$,$3$l$KEv$k!#
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%G!<%?$r:,5r$K$7$F$$$k$3$H$+$i!"5R4Q@-$,3NJ]
$5$l$k!#$7$+$7!":n6HNL$rD4@0$9$k>e$G:G=i$K8!:w
%-!<%o!<%I$r@_Dj$7$FD4::BP>]HO0O$r8BDj$7$F$7$^
$$!"A[Dj30$N4XO"NN0h$,8+Mn$5$l$?$j!"<}=8$7$?0l
<!%G!<%?$NI=5-$+$i$OD>@\7WNL$G$-$J$$>pJs$r<j:n
6H$G<}=8!"MWLs$9$kHK;($5$,2]Bj$H$7$F;D$k!#

%G!<%?:,5r7?$N>l9g!"$5$i$KD4::$KMQ$$$kCN<1%j
%=!<%9%G!<%?$N<oN`$K$h$C$FJ,N`$5$lF@$k!#

{ 8&5f;vNc%j%=!<%9
J88%!"FC5v!"8&5f;vNcDB(2J8&Hq%G!<%?%Y!<
%9[12]!" NSF Award Search[13]Ey) $J$I$,MQ
$$$i$l$k!#$^$?!"$=$l$>$l$N;vNc$N%?%$%H%k!"
%"%V%9%H%i%/%H!"A4J8$$$:$l$rMQ$$$k$+$K$h$C
$FJ,@O$N<j4V$H7k2L$N>\:YEY$,0[$C$F$/$k!#$^
$?%5%s%W%j%s%0?t$b7k2L$KBg$-$/1F6A$9$k!#2D
G=$G$"$l$PA4$F$N8&5f;vNc$rJ,@OBP>]$K$9$l
$P$h$$$,!"$"$kDxEY?M<j$GJ,N`$7$F$$$/I,MW
$,$"$k>l9g$J$I$O%5%s%W%j%s%0?t$r9J$i$6$k
$rF@$J$$!#9J$jJ}$H$7$F$O!"H/I=G/$N?7$7$$
$b$N$+$iA*Br$9$k$+!"8e=R$N4{B8$NCN<1BN7O
>e$KJ,N`$7$?>e$G3FJ,N`$+$i%i%s%@%`%5%s%W
%j%s%0$9$k$J$I$NJ}K!$,BEEv$H9M$($i$l$k!#

{ 4{B8$NCN<1BN7O$NMxMQ
!V%\%H%`%"%C%WE*$K;vNc$+$i%^%C%W$r0l$+$i
9=@.$9$k>l9g!W$H!"!V%H%C%W%@%&%sE*$K4{B8$N
CN<1BN7O$r4p$K;vNc$r%^%C%T%s%0$7$F$$$/>l
9g!W!"$"$k$$$O!V%H%C%W%@%&%s$H%\%H%s%"%C%W
$rAH9g$;$?>l9g!W$,9M$($i$l$k!#
%\%H%`%"%C%W$@$1$N>l9g$O!"%^%C%W$N9=@.MWAG
(8&5f;vNc) $H9=@.MWAG4V$N4X78@-(8&5f4V$N4X
78) $,8&5f;vNc%j%=!<%9$K$*$$$F$-$A$s$H%5%s
%W%j%s%0$G$-$F$$$k$+$K0MB8$7$F7k2L$N@:EY
$,Bg$-$/0[$C$F$/$k!#$^$?!"$?$H$(8&5f;vNc%j
%=!<%9$KI,MW$J>pJs$,A4$F4^$^$l$F$$$?$H$7
$F$b!"!V%4%_!W$H6hJL$7$F$=$l$rCj=P$9$k$3$H
$rA4$F%"%k%4%j%:%`$K4|BT$9$k$3$H$OFq$7$$!#
$=$N$?$a!"4{B8$NCN<1BN7O$r%^%C%W$N9|3J$H$7
$FMxMQ$9$k$3$H$,K>$^$7$$!#C"$7!"4{B8$NCN<1
BN7O$K?75,;vNc$r%^%C%T%s%0$7$F$$$/$@$1$G
$O?7$7$$J,Ln$N9-$,$j$rI=8=$G$-$J$$$3$H$+
$i!"%H%C%W%@%&%s$H%\%H%`%"%C%W$rAH9g$;$F!"
?75,;vNc$+$i9=@.$5$l$k?7$?$J;^MU$r4{B8$N
CN<1BN7O%D%j!<$KDI2C99?7$7$F$$$/$3$H$,$h
$jK>$^$7$$$H9M$($i$k!#
5;=QF08~%^%C%W$r9=C[$9$k:]$KMxMQ$G$-$k4{
B8$NCN<1BN7O$H$7$F$O<!$N$h$&$J$b$N$,5s$2
$i$l$k!#

� 8&5f2]BjJ,N`
2J8&HqJd=u6b$N!V7O!&J,Ln!&J,2J!&:YL\I=!W
[1] $dJF9qNSF Jd=u6b[13]$NJ,N`$J$I$O!"
2J3X5;=QJ,Ln$rBg$-$/PmbW!"J,N`$9$k$?
$a$NJ,N`%D%j!<$H$7$FM-MQ$G$"$k!#2J8&
Hq$dNSF $N3F8&5f$K$OEvA3$3$l$i$NJ,N`
%?%0$,IUM?$5$l$F$$$k$?$a!"$3$NJ,N`BN7O
%D%j!<$K3F8&5f$r%^%C%T%s%0$9$k$3$H$G!"
DjNLE*$JPmbW$bHs>o$K4JC1$K$G$-$k!#$7$+

$7!"J,N`BN7O$OBg$^$+$G$"$k$N$G!"J,Ln$N
2]Bj$dJ}8~@-$r8+$k$K$OJL$NJ,@O$,I,MW
$G$"$k!#

� J88%J,N`
J8 8% $N J, N` $K $O !"@8 J* 0e 3X J, Ln $G $"
$l$P MeSH %? !< %`[14] $J $I $, $"$k !#
MeSH %?!<%`$OAnatomy !" Organisms!"
Diseases!" Chemicals and Drugs$J$I$KBg
$-$/J,N`$5$l!"$5$i$K$=$N2<$K3,AXE*$KJ,
N`$,9=@.$5$l$F$$$k!#$3$NJ,N`BN7O$O!"35
G0$dMQ8l$N@-<A$rJ,N`$9$kL\E*$G9=@.$5$l
$F$*$j!"Nc$($P8w9g@.$K4X$9$k35G0/ MQ8l
$N$h$&$K%F!<%^JL$K$OJ,N`$5$l$F$*$i$:!"
%F!<%^$NFbMFJL$K8&5f;vNc$rJ,N`$9$k$?
$a$N%D%j!<$H$7$FMxMQ$9$k$3$H$OFq$7$$!#
$^$?!";(;o%l%Y%k$G8&5fJ,Ln$rJ,N`$9$k
$?$a$N%+%F%4%j!<$H$7$F!"Bg$^$+$G$"$k
$, ScienceDirect[15]$NJ,N`$d!"@8J*0e3X
J,Ln$G$"$l$P NIH National Library of
Medicine$NJournal Subject Terms[16]$J
$I$,MxMQ2DG=$G$"$k!#

� FC5vJ,N`
FC5v$NJ,N`$K$O!"9q:]FC5vJ,NÌPC $dF|
K\8GM-$NJ,NF̀I $dF %?!<%`$,MQ$$$i$l$F
$$$k!#C"$7!"FC5v$NJ,N`$OA0=R$NMeSH
%?!<%`$HF1MM$NM}M3$G!"%F!<%^$NFbMFJL
$NJ,N`$KMxMQ$9$k$K$O>/$7Fq$7$$!#

� 652J=q!";vE5
CN<1$NBN7O$H$7$F:G$bBeI=E*$J$b$N$O65
2J=q$H8@$($k!#$7$+$7!"652J=q$OJ8>O$G2r
@b$5$l$F$$$k$b$N$G$"$k$N$G!"$=$l$r9=
B$2=$7$J$1$l$PJ,N`$KMxMQ$9$k$3$H$OFq
$7$$!#$=$N$?$a!"652J=q$NL\<!9=B$$H:w0z
$@$1$rMxMQ$9$k$N$bM-8z$J<jCJ$H8@$($k!#
$^$?!"$h$j9=B$2=$5$l$?$b$N$H$7$F<-=q$,
$"$k!#?M9)CNG=J,Ln$G$"$l$P!"?M9)CNG=3X
;vE5 [6] $,=<<B$7$F$*$j!"$3$NL\<!$H:w0z
$rEE;R2=$76&M-:b;:$H$7$FMxMQ$G$-$l$P
8&5fB%?J$K$bLrN)$D$N$G$O$J$$$+$H9M$(
$i$l$k!#

{ =hM}J}K!
<}=8$7$?CN<1%j%=!<%9$+$iCN<1Cj=P$r9T$J$$
%^%C%W$H$7$F$^$H$a>e$2$k:n6H$r<+A38@8l=h
M}$G9T$&$+!"?M$NH=CG$rF~$l$F<j:n6H$G9T$&
$+$K$h$C$F!"$=$N<j4V$H7k2L$N@:EY$OBg$-$/
0[$C$F$/$k!#<+A38@8l=hM}$GA4$F2DG=$G$"$k$3
$H$OK>$^$7$$$,!"8=<BE*$K$O$=$N@:EY$O<BMQ
%l%Y%k$KC#$7$F$$$k$H$O8@$($:!"$+$H$$$C$FA4
$F<j:n6H$G9T$&$3$H$O$=$N:n6HNL$,Hs8=<BE*
$K$J$k!#ItJ,E*$K<+A38@8l=hM}$rMxMQ$9$k$3
$H$,8=<B2r$H9M$($i$l$k!#<!>O$K$*$$$F?<$/
8!F$$9$k!#

2.2.3 9=C[$5$l$?%^%C%W$K4^$^$l$k>pJs$K$h$kJ,N`
9=C[$5$l$?%^%C%W$K4^$^$l$k>pJs$K$h$kJ,N`$H$7$F!"<!
$N2 $D$N4QE@$,$"$k(?^ 2 ;2>H)!#

� ;~4V>pJs
!V8=:_$N>pJs$@$1$,5-=R$5$l$?%^%C%W!W!"!V8=:_$H
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J}8~@-$,5-=R$5$l$?%^%C%W!W!"!VL$Mh$,5-=R$5$l$?
%^%C%W!W$KJ,$1$i$l$k!#8=:_$N>pJs$@$1$,5-=R$5$l
$?%^%C%W$O!"8=:_$N5;=Q%-!<%o!<%I5Z$S$=$l$i$N4V
$N4X78@-$NM-L5!">e0L2<0L4X78$@$1$,5-=R$5$l$?$b
$N$G$"$k!#2$DL\$O!"$=$l$K2C$(!"8=:_$N2]Bj$d$=$N
2r7h0F!"5;=Q$N1~MQJ,Ln$,5-=R$5$l$?$b$N$G$"$k!#3
$DL\$O!"%m!<%I%^%C%W$KBP1~$9$k!#J88%$dFC5v$J$I
$r4p$K$7$?%G!<%?0MB87?$N9=C[J}K!$N>l9g!"%j%=!<
%9$KL$Mh$,5-=R$5$l$F$$$k$3$H$O5)$G!"8=:_5Z$SJ}
8~@-$^$G$rCj=P$9$k$3$H$,2DG=$H9M$($i$l$k!#

� 9=B$>pJs
5;=QF08~%^%C%W$N9=@.MWAG$K$O<!$N$h$&$J$b$N$,$"
$j!"$3$l$i$N$&$A$I$l$^$G$,4^$^$l$F$$$k$+$K$h$C
$F%^%C%W$rJ,N`$G$-$k!#

{ %-!<%o!<%I
5;=Q%-!<%o!<%I$d$=$l$K4XO"$9$k2]Bj$dL\I8
$J$I$N%-!<%o!<%I$G$"$j!"<+A38@8l=hM}$K$h$C
$F$"$kDxEY5!3#E*$KCj=P2DG=$G$"$k!#

{ %-!<%o!<%I4V4XO"@-$NM-L5
6&5/@-7W;;$J$I$K$h$C$F$"$kDxEY5!3#E*$KCj
=P2DG=$G$"$k!#$7$+$7!"$=$NJ,Ln$KFk@w$_$,$J
$1$l$P4XO"@-$N0UL#$rM}2r$9$k$3$H$OFq$7$$!#
$^$?!"2 $D$N%-!<%o!<%I4V$,I,$:$7$bF1$80UL#
9g$$$N4XO"@-$r$b$D$H$O8B$i$:6&5/IQEY$G7W
$k$@$1$G$OLdBj$,$"$k!#

{ %-!<%o!<%I4V4XO"@-$N0UL#
Nc$($P!"<jCJ$HL\E*$N4X78$J$I%-!<%o!<%I4V
$N4XO"@-$K0UL#IU$1$,$"$l$PM}2r$7$d$9$/!"$^
$?!"J}8~@-$r8+$k$3$H$b$G$-$k!#<+A38@8l=hM}
$rMQ$$$?4XO"@-$N0UL#IU$1J}K!$H$7$F$O!"4^
M-4X78$r8+$F>e2<4X78$rF1Dj$7$?$j!"9=J82r@O
$+$iH=CG$7$?$j$9$kJ}K!$,9M$($i$l$k$,!"8=
:_$N$H$3$m<BMQ%l%Y%k$H$O8@$($J$$!#

{ %-!<%o!<%I$"$k$$$O%-!<%o!<%I4V4XO"@-$NE}
7WE*=E$_
%-!<%o!<%I$d$=$N4XO"@-$N$&$A$I$l$,$h$j=E
MW$G$"$k$+$rH=CG$9$k:]$K=E$_IU$1$,I,MW$H
$J$k!#=E$_IU$1$O3:Ev$9$k8&5f;vNc?t$J$I$G
H=CG$9$k$3$H$r9M$($k$H!"%^%/%m$JPmbW%^%C%W
$H%_%/%m$J8DJL8&5f;vNc$H$N4X78IU$1$,=EMW
$H8@$($k!#

?^ 2: %^%C%W$K4^$^$l$k>pJs$K$h$k5;=QF08~%^%C%W$NJ,N`

3 F08~%^%C%W9=C[<jK!$NHf3S$H8=<B2r$N8!F$

5;=QF08~%^%C%W$N9=C[<jK!$NCf$G!"@:EY!&8zN(LL$G%P
%i%s%9$N<h$l$?8=<B2r$rC5$k!#$=$N$?$a$K!"<B:]$K<!$N
3 DL$j$N9=C[<jK!$K$h$C$FF08~%^%C%W$r9=C[$7!"$=$N@:
EY!"8zN(@-$rI>2A!"Hf3S$9$k!#

1. <+A38@8l=hM}$K$h$C$F9=C[$9$k>l9g

2. 4{B8$NCN<1BN7O$X$N%^%C%T%s%0$K$h$C$F9=C[$9$k
>l9g

3. ?M$NH=CG$K$h$C$F9=C[$9$k>l9g

$J$*!"$3$3$G9=C[$9$k5;=QF08~%^%C%W$O!"5;=Q%-!<%o!<
%I/ 5;=Q2]Bj!"$=$l$i$N4X78@-$NM-L5!"8=:_$NF08~$r4^$`
$b$N$rA[Dj$7!"L$MhM=B,$K$D$$$F$OBP>]30$H$9$k!#MQ$$
$kCN<1%j%=!<%9$H$7$F$O!"2001!A2007G/$N?M9)CNG=3X
2qA49qBg2q$NA4H/I=O@J8(Ls 19007o) $H$7!"$3$l$rMxMQ
$7$F%*%s%H%m%8!<5;=Q$NF08~$rGD0.$9$k$3$H$r;n$_$k!#

3.1 <+A38@8l=hM}$K$h$C$F9=C[$9$k>l9g
<+A38@8l=hM}5;=Q$rMQ$$$FO@J8%;%C%HEy$+$i$=$NBg$^

$+$JMM;R$rGD0.$9$kJ}K!$K$O!"$5$^$6$^$J$b$N$,Ds0F$5
$l$F$$$k!#$7$+$7!"4pK\E*$K$OJ8>O$rJ,$+$A=q$-$7!"$=
$NCf$+$iTFIDF !" C-Value Ey$N%9%3%"%j%s%0$r4p$K5;
=QMQ8l8uJd$rCj=P$7!"6&5/@-$J$I$GMQ8l4V$N4X78@-$r8+
$?$j$9$k!#$5$i$K!"MQ8l4V$N%/%i%9%?%j%s%0!"J88%4V$N
%/%i%9%?%j%s%0$r9T$$!"8+DL$7$rNI$/$9$k$3$H$J$I9T$o
$l$F$$$k!#
$7$+$7!"Cj=P$5$l$?5;=QMQ8l8uJd$K$O!"C1$K=P8=IQEY$N
9b$$0lHLMQ8l$,4^$^$l$F$$$?$j!"5U$K0lHLMQ8l$G$"$k$,
FCDjJ,Ln$K$*$$$F$O0UL#$N$"$kMQ8l$,H4$1Mn$A$F$$$?$j!"
J,$+$A=q$-$N@:EY>e$NLdBj$+$i0UL#$N$J$$@Z$j<h$i$lJ}
$r$7$?$j$9$k>l9g$,B?$/!"8e$NMQ8l/ J88%4V%/%i%9%?%j%s
%0$N@:EY$KBg$-$/1F6A$7$F$$$k!#$^$?!"MQ8l4V$N4X78@-
$r6&5/@-$+$i7W;;$9$k>l9g!"$"$^$j0UL#$N$J$$$"$k$$$O
0UL#$NITL@$J4X78@-$,B?$/4^$^$l$F$$$?$j!"$"$j$-$?$j
$N4X78@-$7$+Cj=P$G$-$J$+$C$?$j$9$k!#$5$i$KogCM$N@_
$1J}$K$h$C$F$OHs>o$K5pBg$JMQ8l4V4X78%M%C%H%o!<%/$,
7A@.$5$l$k$?$a!"$=$NCf$+$i0UL#$N$"$k>pJs$r8+$D$1=P
$9:n6H$r9T$&$3$H$OK\Ev$K8zN(E*$+$H$$$&5?Ld$b5/$k!#
$3$3$G$O!"<+A38@8l=hM}$K$h$k40A4<+F02=$O$"$i$?$a$F
;n$_$k$3$H$O$;$:!"<+A38@8l=hM}$H?M$NH=CG$rJ;MQ$7$F
9=C[$9$k>l9g$r<B:]$K;n$_$k!#?M$NH=CG$rF~$l$?9=C[J}
K!$N>l9g!"=hM}$N4pK\E*$JN.$l$O40A4<+F0$N>l9g$HF1$8
$G$"$k$,!"@:EY$KBg$-$/1F6A$9$k2aDx$K?M$NH=CG$rF~$l
$k!#A0=R$7$?$h$&$K!"@:EY>eLdBj$N$"$k2aDx$O!"MQ8lCj
=P$HMQ8l4V4X78@-Cj=P$G$"$k!#$3$3$G$OMQ8lCj=P$K$h$C
$FF@$i$l$?5;=QMQ8l8uJd$r<B:]$KL\$G3NG'$7$F!"5;=QMQ
8l$H$O$$$($J$$$b$N!"J88%$NJ,N`$dPmbW$K$"$^$j4X78$7
$F$3$J$$MQ8l!"@Z$j=P$7$N<:GT$7$F$$$kMQ8l$r=|5n$9$k
$3$H$r8!F$$9$k!#
JSAI2001-07 $NA4H/I=%?%$%H%k$+$iCj=P$7$?5;=QMQ
8l8uJd$N=P8=IQEYJ,I[$r?^3 $K<($9!#MQ8lCj=P$K$O!"
Chasen(ipadic<-=q) $rMQ$$!"Chasen$N7k2L$+$iO"B3$9
$kL>;l$rJ#9gL>;l$H$7$F07$&$J$I$N=hM}$r9T$C$?!#Cj=P
$5$l$?MQ8l$OLs12700$"$j!":G$b=P8=IQEY$N9b$$MQ8l$O

!V%7%9%F%`!W$G!"$=$N8e!V;Y1g!W!V>pJs!W!V3X=,!W!VCN<1!W
!V%(!<%8%'%s%H!W!V<jK!!W!VMxMQ!W!V%b%G%k!W$J$I$,B3$/!#
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IQEY$,5 0J>e$NMQ8l$O670$"$j!"IQEY$, 1 $NMQ8l$OLs1
K|$"$jBgH>$r@j$a$k!#

?^ 3: JSAI2001-07H/I=%?%$%H%k$+$iCj=P$7$?5;=QMQ8l8uJd$N
=P8=IQEYJ,I[

!V>pJs!W!V<jK!!W!VMxMQ!W$J$I$N$h$&$KIQEY$,9b$$MQ8l$N
Cf$K$O!"0lHLMQ8l$"$k$$$O$3$NJ,LnFb$rJ,N`$9$k$K$OLr
$KN)$?$J$$$H9M$($i$l$k$b$N$,B?$/4^$^$l$k!#$^$?!VCN
<1!W$d!V3X=,!W$J$I$O$3$NJ,Ln$rCN$C$F$$$l$P=EMW$JMQ
8l$G$"$k$HH=JL$G$-$k$,!">/$7IT47$l$JJ,Ln$K$J$k$H=E
MWMQ8l$G$"$k$+$NH=CG$OFq$7$/$J$k!#$h$C$F!"$3$3$G$O
L@$i$+$K@Z$j=P$7%_%9$G$"$kJ8;zNs$@$1$r=|5n$9$k$K$H
$I$a$k!#
<!$KA*JL$5$l$?MQ8l4V$N4X78@-$r6&5/@-$r$b$H$KCj=P$9
$k!#6&5/@-$r$b$H$K$7$?4XO"EY$NI>2A;XI8$K$OJaccard
78?t$J$I$,$h$/MQ$$$i$l$k$, [17]!" Jaccard78?t$GogCM
$r@_$1$k>l9g!"$=$l$>$l$NMQ8l$N=P8=IQEY$KBP$76&5/IQ
EY$,$H$b$K9b$/$J$1$l$P$J$i$:!"0lJ}$,B>J}$r4^$`$h$&
$J=P8=4X78$N>l9g$O8+Mn$92DG=@-$,$"$k!#$=$N$?$a$3$3
$G$O!"$=$l$>$l$NMQ8l$N=P8=IQEY$KBP$9$k6&5/N($r7W;;
$7!"$$$:$l$+$,ogCM0J>e$G$"$k>l9g$r4XO"@-$N$"$kMQ8l
$H$7$FCj=P$7$?!#$=$l$>$l$NMQ8lIQEYogCM$O5 $H$7!"6&
5/N($NogCM$O0.2$H$7$?!#
$3$3$G$O%*%s%H%m%8!<5;=Q$NF08~GD0.$r%F%9%H$9$k$3$H
$rL\E*$H$9$k$?$a!"!V%*%s%H%m%8!<!W$H6&5/$9$kMQ8l$N
6&5/4X78%M%C%H%o!<%/$@$1$r<($9(?^ 4)!#?^$+$iJ,$+$k
$h$&$K!"%*%s%H%m%8!<$K4XO"$7$=$&$J!V%;%^%s%F%#%C%/
Web!W$d!V%F%-%9%H%^%$%K%s%0!W!V>pJsCj=P!W$J$I$N5;
=QMQ8l!"!V9=C[!W!V8!:w!W$J$I$N4XO"8l$,4X78IU$1$i$l$F
$$$k!#$7$+$7!"I,$:$7$b$9$0$K$=$N4X78$N0UL#$r?dB,$G
$-$J$$MQ8l$bB?$/!"$3$N?^$K$h$C$F%*%s%H%m%8!<8&5f$N
A4BNA|$,J,$+$C$?$H$O8@$$Fq$$!#

3.2 4{B8$NCN<1BN7O$X$N%^%C%T%s%0$K$h$C$F9=C[$9$k
>l9g

H><+F02=$N$b$&0l$D9=C[<jK!$H$7$F!"4{CN$NCN<1BN7O
$K8&5f;vNc$r%^%C%T%s%0$9$kJ}K!$r;n$_$?!#?M9)CNG=J,
Ln$N4{CN$NCN<1BN7O$H$7$F:G$bM-8z$J$b$N$O$d$O$j?M
9)CNG=3X;vE5[6] $+$H9M$($i$l$k!#;vE5$d652J=q$J$I$N
>l9g!"L\<!$H:w0z$,IU$$$F$*$j!"L\<!$,$=$NJ,Ln$NBN7O
$rI=$7!":w0z$,3F%5%V%+%F%4%j$NFbMF$rI=8=$9$k$?$a$N
%-!<%o!<%I$H9M$($i$l$k!#$=$N$?$a!":w0zMQ8l$H$N%^%C
%A%s%0$K$h$C$F3FH/I=J88%$r<+F0E*$KCN<1BN7O$K%^%C%T
%s%0$7$F$$$/$3$H$,86M}E*$K2DG=$G$"$k$,!":w0z%G!<%?
$rEE;R2=$9$kI,MW$,$"$k$3$H$+$i:#2s$N%F%9%H$G$OL\<!

BN7O$K<j:n6H$G%;%C%7%g%sC10L$GH/I=$r%^%C%T%s%0$9$k
$3$H$K$9$k!#

?^ 4: MQ8lCj=P!&6&5/%0%i%U2=$K$h$kPmbW

?^ 5 $O!"?M9)CNG=3X;vE5$N>O$4$H$K%^%C%T%s%0$5$l$?
?M9)CNG=3X2qH/I=O@J8?t$N?d0\$rI=$9!#%;%C%7%g%s$H;v
E5$N>O$H$NBP1~IU$1$OHf3SE*Fq$7$/!"1 $D$N%;%C%7%g%s
$,J#?t$N>O$KBP1~$9$k$3$H$b$"$k$H9M$($i$l$k$,!":#2s
$O$$$:$l$+0l$D$KBP1~IU$1$?!#$^$?!"%;%C%7%g%sFb$G$b
<B:]0[$J$k>O$KBP1~$9$kH/I=$OB?$/!"K\Ev$OH/I=C10L$G
>O$KBP1~IU$1$kI,MW$,$"$k$H9M$($i$l$k!#$7$+$7!"<+A3
8@8l=hM}$K4XO"$9$kH/I=$,6aG/B?$/$J$C$F$-$?$J$I$N79
8~$O$3$N?^$+$iFI$_<h$k$3$H$,$G$-!"4{B8$NCN<1BN7O$X
$N%^%C%T%s%0$K$h$kF08~%^%C%W9=C[$OM-8z$H9M$($i$l$k!#

?^ 5: 4{B8CN<1BN7O$X$N%^%C%T%s%0$K$h$kPmbW

3.3 ?M$NH=CG$K$h$C$F9=C[$9$k>l9g
J88%Ey$NCN<1%j%=!<%9$KL\$rDL$7?M$NH=CG$GJ88%$NJ,

N`!"J,Ln$N%^%C%T%s%0$r9T$&>l9g!"%j%=!<%9NL$,>/$1$l
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$PA4$FFI$_!"FI$_=*$o$C$F$+$iF,$NCf$G<+A3$H@0M}$5$l
$?$b$N$rI=8=$9$l$P$h$$!#$7$+$7%j%=!<%9NL$,B?$/$J$k
$HF,$NCf$GA4$F@0M}$9$k$3$H$OFq$7$/!"$^$?DjNLE*$J5D
O@$r$9$k>l9g!"$=$l$>$l$N8&5f!"J88%$NJ,N`7k2L$r=87W
$7$d$9$$7A$G;D$7$F$*$/$3$H$,:n6H8zN(>eK>$^$7$$!#:G
6a8D?ME*$KB?MQ$7$F$$$k:n6HMQ%D!<%k$H$7$F!"%^!<%-%s
%0%D!<%k[18]$,$"$k!#$3$N%D!<%k$O!"%&%'%V>e$N%Z!<%8
$KBP$7$F!"<+J,$G7h$a$?%^!<%/<o$4$H$K?'J,$1$7$F%^!<
%-%s%0$G$-!"$=$N7k2L$rXML 7A<0$GJ]B8$9$kFirefox
$N3HD%%D!<%k$G$"$k(C"$7!"%^!<%/4V$N4X78@-$O8=:_$N
$H$3$m5-=R$G$-$J$$)!#8&5f;vNc$dJ88%$r@0M}$9$k>l9g
$K!"=>Mh0u:~J*$KBP$7$F3 ?'%Z%s$J$I$G@~0z$-$r$7$F$$
$?:n6H$r%Q%=%3%s>e$G9T$&$3$H$,$G$-$k$?$a!"8e$G=87W
$r$H$k$3$H$,4JC1$K$G$-$k!#
$3$N$h$&$J%^!<%-%s%0%D!<%k$r;H$C$F!"JSAI2001-07$N
H/I=J88%$N$&$A%?%$%H%kCf$K!V%*%s%H%m%8!<!W$N5-=R$,
$"$k 54K\$N%?%$%H%k$+$iMQ8lCj=P$r<j:n6H$G9T$&!#C"
$7!"F1$8MQ8l$G$bJ88%$4$H$KMQ$$$i$l$F$$$k0UL#9g$$$O
0[$J$k$?$a!"MQ8l4V$N4X78$bFCDj$7$J$,$iCj=P$9$k!#Cj
=PNc$r? 6̂ $K<($9!#Nc$($P!V%*%s%H%m%8!<$K$h$kCN<17Q
>5$H%9%1%8%e!<%j%s%0$N;Y1g!W(JSAI2007) $N>l9g!"!V%*
%s%H%m%8!<!W$O<jCJ$G$"$j!"$=$NL\E*$H$7$F!VCN<17Q>5!W

!V%9%1%8%e!<%j%s%0!W$,$"$k$H2r<a$G$-$k!#$^$?<!$N!V%*
%s%H%m%8!<$rMQ$$$?Web $+$i$NI>H=>pJsCj=P%5!<%S%9!W
(JSAI2007)$N>l9g!"F1MM$K!V%*%s%H%m%8!<!W$,!VI>H=>p
JsCj=P!W$N<jCJ$H9M$($i$l!"!VI>H=>pJsCj=P!W$NE,MQBP>]
$,!V Web!W$K$J$k!#0lJ}!"!V>pJs2HEE%*%s%H%m%8!<9=C[
$H3hMQ$K8~$1$?<hAH$_!W(JSAI2007) $N>l9g!"!V%*%s%H%m
%8!<!W$O!V9=C[!W$H!V3hMQ!W$NBP>]$H0LCVIU$1$i$l$k!#:G
8e$NNc$N!VF|K\8lWikipedia %^%$%K%s%0$HFolksonomy
%?%0$K4p$E$/NN0h%*%s%H%m%8!<9=C[;Y1g!W(JSAI2007)
$O!"!V%*%s%H%m%8!<!W$N!V9=C[!W$N<jCJ$H$7$F!V%^%$%K
%s%0!W$d!VFolksonomy%?%0!W$,0LCVIU$1$i$l$k!#

?^ 6: <j:n6H$K$h$kO@J8%?%$%H%k$N9=B$2=

$3$N$h$&$J3FJ88%%?%$%H%k$+$iCj=P$5$l$?MQ8l$HMQ8l
4X78@-$rE}9g$9$k$3$H$G!"?^7 $N$h$&$JPmbW?^$r:n@.$9
$k$3$H$,$G$-$k!#$3$N?^$+$i!"%*%s%H%m%8!<$N2]Bj$H$7
$F!V9=C[!W$H!V3hMQ!W$NLdBj$,$"$j!"!V9=C[!W2]Bj$KBP$7
$F!V%^%$%K%s%0!W$J$I$,MxMQ$G$-!"$^$?!V%*%s%H%m%8!<!W
$O!VCN<17Q>5!W$d!VI>H=>pJsCj=P!W$J$I$KMxMQ$G$-$k!"
$H7kO@IU$1$k$3$H$,$G$-$k!#C"$7!"$3$N?^$G$ONc$K5s$2
$?5 $D$NJ88%$N$_$rMxMQ$7$F:n@.$7$?$b$N$G$"$k!#$=$N
$?$a!"$=$l$>$l$N>pJs$N=E$_!"?.Mj@-$J$I$rI>2A$9$k>l
9g$O!"$h$jB?$/$NJ88%$KBP$7$FCj=P:n6H$r9T$$=87W$9$k
I,MW$,$"$k!#

?^ 7: <j:n6H$K$h$kO@J8%?%$%H%k9=B$2=$r4p$K$7$?PmbW

4 $^$H$a

K\H/I=$G$O!"%m!<%I%^%C%W!"FC5v%^%C%W$J$I5;=QF08~
%^%C%W$H$7$F@$$NCf$K$I$N$h$&$J$b$N$,$"$k$N$+$rD4::
$7!"$=$NMW7o$r@0M}$7$?!#
<!$K!"%G!<%?:,5r7?$N5;=QF08~%^%C%W$r9=C[$9$kJ}K!$N
$&$A:n6H8zN(!&@:EY>e$N8=<B2r$rC5$k$?$a$K!"<+A38@8l=h
M}!"4{B8CN<1BN7O$X$N%^%C%T%s%0!"<j:n6H$K$h$k9=C[<j
K!$r<B:]$K;n$_!"Hf3S$7$?!#Hf3S$N7k2L!"A4$F$N%j%=!<
%9$r=hM}$G$-$k8B$j$O<j:n6H$G9T$&>l9g$NJ}$,4pK\E*$K
@:EY$ONI$/!"0lJ}8=>u$N<+A38@8l=hM}5;=Q$@$1$G$O@:EY
>r7o$rK~$;$=$&$K$J$$$3$H$,J,$C$?!#$^$?!"4{B8$NCN<1
BN7O$X$N%^%C%T%s%0$OM-8z$G$"$k$3$H$bJ,$C$?!#
FC$K<+A38@8l=hM}$NLdBjE@$H$7$F!"MQ8lCj=P$HMQ8l4V4X
78Cj=P$N@:EYLdBj$,5s$2$i$l$k!#$7$+$7!"MQ8lCj=P$K$D
$$$F$O8=:_$5$^$6$^$J<jK!$,8&5f$5$l$F$*$j!"%"%k%4%j
%:%`$K$h$k@:EY8~>e$b4|BT$5$l$k!#$^$?!"MQ8lCj=P$N@:
EY$O<-=q$N@0Hw$K$h$C$F$bBg$-$/8~>e$9$k$3$H$+$i!"3X
=QJ,Ln$N8&5f<T<+$i$,N(@h$7$F<-=q/ CN<1BN7O/ %*%s%H%m
%8!<$N@0Hw$r9T$&$3$H$r4|BT$7$?$$!#$3$l$i$N@0Hw$O$9
$0$K$G$-$k$3$H$G$O$J$$$N$G!"?^8 $K<($9$h$&$K$3$D$3
$D$H:n@.!&99?7$7$F$$$/;EAH$_:n$j!"9TF0$,I,MW$G$"$k!#
0lJ}!"MQ8l4V4X78Cj=P$O!"C1=c$J6&5/@-$rMQ$$$F$$$k8B
$j$O8B3&$,$"$j!"J8L.$rFI$_<h$kI,MW$,$"$k!#:#2s<j:n
6H$N>l9g$KE,MQ$7$?!"MQ8l4V4X78$N@0M}K!$O$=$N0l$D
$H9M$($F$*$j!":#8eMQ8l4V$N4X78@-$r$-$A$s$H@0M}$7$F
RDF/OWL %*%s%H%m%8!<2=$7!"%0%i%U7k9gLdBj$H$7$F
07$C$F$$$-$?$$$H9M$($F$$$k!#$^$?<j:n6H$G9T$&>l9g$=
$N:n6H8zN($r9b$a$k$?$a$K%"%N!<%F%7%g%s%D!<%k$J$I$N
;Y1g%D!<%k$N@0Hw$b=EMW$G$"$k!#
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