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:[NUJWM EQN ;^WRX[ 4N[]RORLJ]N >J]QNVJ]RL\ 4^[[RL^U^V QRPQURPQ]\ ]QN
RVYX[]JWLN XO ^\RWP ]NLQWXUXPb ]X \^YYX[] VJ]QNVJ]RL\ JYYURLJ]RXW\#
\^LQ J\ NWJKURWP LQRUM[NW ]X ]QRWT JWM LXVV^WRLJ]N Z^JW]R]J]R_NUb
JWM \YJ]RJUUb# \XU_N Y[XKUNV\# JWM [NLXPWRcN \R]^J]RXW\ RW `QRLQ
VJ]QNVJ]RL\ LJW KN JYYURNM% D]^MNW]\ \QX^UM KN JKUN ]X PNWN[J]N
MJ]J X[ JLZ^R[N MJ]J O[XV X]QN[ \X^[LN\# RWLU^MRWP ]QN RW]N[WN]%
D]^MNW]\ \QX^UM JU\X \^VVJ[RcN MJ]J !N%P%# RW \Y[NJM\QNN]\" JWM
NWPJPN `R]Q MbWJVRL PNXVN][b \XO]`J[N% EQN VJ]QNVJ]RL\
L^[[RL^U^V Y[X_RMN\ OX[ ]QN RW][XM^L]RXW JWM ^\N XO LJUL^UJ]X[\ O[XV
8[JMN + XW`J[M1 Kb 8[JMN .# \]^MNW]\ J[N NaYNL]NM ]X KN JKUN ]X
^\N LJUL^UJ]X[\ ]X QNUY MN_NUXY ]QNR[ Y[XKUNV$\XU_RWP \TRUU\ Kb
NWJKURWP ]QNV ]X OXL^\ XW ]QN \][^L]^[N XO J Y[XKUNV JWM NaYUX[N
MROON[NW] \XU^]RXW\%

D]^MNW]\ \QX^UM QJ_N XYYX[]^WR]RN\ ]X MN_NUXY J [JWPN XO TNb \TRUU\
JWM ^\N MRPR]JU VNMRJ JWM ]NLQWXUXPb ]X LXVV^WRLJ]N1 \]RV^UJ]N
L[NJ]R_R]b1 MN_NUXY W^VN[JLb \TRUU\1 JWM ^WMN[\]JWM# JLLN\\# VJWJPN#
JWM \QJ[N LXW]NW]% D]^MNW]\ \QX^UM JU\X KN ]J^PQ] QX` ]X KN \JON#
[N\YXW\RKUN# JWM N]QRLJU `QNW ^\RWP MRPR]JU ]NLQWXUXPb%

:\[JNU EQN[N J[N XWUb PNWN[JU \]J]NVNW]\ JM_XLJ]RWP ]QN ^\N XO LXVY^]N[\
RW ]QN MROON[NW] Y[XLN\\N\ XO UNJ[WRWP# KX]Q RW JUPNK[J JWM PNXVN][b%
4JUL^UJ]X[\ J[N JUUX`NM RW RW\][^L]RXW JWM ]N\]RWP%

EQN[N J[N XWUb PNWN[JU \]J]NVNW]\ JKX^] RW]NP[J]RWP LXVY^]N[\ RW]X
\LRNWLN UNJ[WRWP JL]R_R]RN\% EQN \LRNWLN L^[[RL^U^V RWLU^MN\
[NON[NWLN\ ]X LXVY^]N[RcNM JL]R_R]RN\ OX[ NJLQ P[JMN%

:]JUb EQN XKSNL]R_N\ OX[ MRPR]JU NM^LJ]RXW J[N Y[RVJ[RUb N\]JKUR\QNM RW ]QN
?J]RXWJU AUJW OX[ 5RPR]JU 6M^LJ]RXW !�����������������
�������
�����1
A?D5"% :] R\ X[PJWRcNM RW]X *, K[XJM JL]RXW\# LX_N[RWP JUU XO ]QN J[NJ\
LXWWNL]NM ]X ]QN MN_NUXYVNW] XO :4E RW Y^KURL NM^LJ]RXW% :4E JWM R]\
^\N RW NM^LJ]RXW R\ _RN`NM J\ J ][JW\_N[\JU XKSNL]R_N# WNLN\\J[b ]X
O^UORUU ]QN [NZ^R[NVNW]\ XW NJLQ \^KSNL]%

DJVN J\ OX[ VJ]QNVJ]RL\

;JYJW :W ]NJLQRWP NJLQ \^KSNL]# LXW\RMN[J]RXW \QX^UM KN PR_NW ]X Y[XYN[
^\N XO ]XXU\ \^LQ J\ J ����	�� !;JYJWN\N JKJL^\"# LJUL^UJ]X[\#
LXVY^]N[\# JWM :4E ]X RVY[X_N UNJ[WRWP [N\^U]\% :W YJ[]RL^UJ[#
]NLQWXUXPb \QX^UM KN LXW\RMN[NM OX[ ]NJLQRWP LXW]NW] [NUJ]NM ]X
W^VN[RLJU LJUL^UJ]RXW\# J\ `NUU J\ OX[ JL]R_R]RN\ \^LQ J\ XK\N[_J]RXW#
VJWRY^UJ]RXW# JWM NaYN[RVNW]J]RXW%

7X[ ]QN RW\][^L]RXW RW NJLQ ORNUM# LXW\RMN[J]RXW \QX^UM KN PR_NW ]X
NW\^[N ]QN Y[XJL]R_N JWM JYY[XY[RJ]N ^\N XO ]XXU\# \^LQ J\
LXVY^]N[\ JWM :4E# `QNW \NJ[LQRWP OX[ RWOX[VJ]RXW RW ]QN LX^[\N XO
XK\N[_J]RXW\ JWM NaYN[RVNW]\# LXWM^L]RWP NaYN[RVNW]\# MJ]J
Y[XLN\\RWP# JWM NaYN[RVNW]JU VNJ\^[NVNW]\%

;X[MJW EQN 6M^LJ]RXW D][J]NPb AUJW NVYQJ\RcN\ ]QN ^\N XO :4E RW ]NJLQRWP
JWM UNJ[WRWP VJ]QNVJ]RL\%

EQN 6M^LJ]RXW D][J]NPb AUJW NVYQJ\RcN\ ]QN ^\N XO :4E RW ]QN
]NJLQRWP JWM UNJ[WRWP Y[XLN\\% 5RPR]JU LXW]NW] OX[ ]QN \LRNWLN
L^[[RL^U^V R\ J_JRUJKUN OX[ \]^MNW]\ JWM ]NJLQN[\ ]X ^\N%

<JcJTQ\]JW ?X YXURLb ?X YXURLb

<X[NJ# CNY% XO ENJLQN[\ \QX^UM ^\N J MR_N[\N JWM JYY[XY[RJ]N \N] XO NM^LJ]RXWJU
NZ^RYVNW] JWM VJ]N[RJU\ ]X Y[XVX]N ]QN NOONL]R_N UNJ[WRWP XO
VJ]QNVJ]RL\% EQNb \QX^UM JU\X VJTN ^\N XO J _J[RN]b XO ]XXU\ \^LQ J\
LJUL^UJ]X[\# LXVY^]N[\# JWM \XO]`J[N ]X QNUY \]^MNW]\ YN[OX[V
LXVYUNa LXVY^]J]RXW\ !`QNW WX] UNJ[WRWP LXVY^]J]RXW"1 QNUY ]QNV
MN_NUXY J MNNYN[ ^WMN[\]JWMRWP XO VJ]QNVJ]RLJU LXWLNY]\#
Y[RWLRYUN\# JWM UJ`\1 JWM NWQJWLN ]QNR[ Y[XKUNV$\XU_RWP \TRUU\%

D]^MNW]\ \QX^UM QJ_N ]QN JKRUR]b ]X ^WMN[\]JWM JWM NaY[N\\ \LRNW]RORL
JWM ]NLQWRLJU RWOX[VJ]RXW ]Q[X^PQ J _J[RN]b XO VNMRJ# \^LQ J\
LXVY^]N[\ JWM J^MRX_R\^JU NZ^RYVNW]% ENJLQN[\ \QX^UM ^\N ]QN
UJ]N\] :4E JWM MN_RLN\# \^LQ J\ VXMNU\# J^MRX_R\^JU VJ]N[RJU\#
\XO]`J[N# LXVY^]N[\# \VJ[] MN_RLN\# JWM ]QN RW]N[WN]% DLRNWLN
]NJLQN[\ \QX^UM JU\X ]NJLQ VJ]QNVJ]RLJU ]QRWTRWP JWM LXVY^]N[ ^\N
O^WL]RXW\ [NUJ]NM ]X UNJ[WRWP \LRNWLN ]XYRL\%

<^`JR] ?X NaYURLR] YXURLb# K^] \LQXXU\ ]bYRLJUUb JUUX` \]^MNW]\ ]X ^\N
LJUL^UJ]X[\ OX[ \RVYUN VJ]QNVJ]RL\ Y[XKUNV\ JWM _JURMJ]RXW XO JW
JW\`N[ X[ J \LRNW]RORL [^UN M^[RWP LUJ\\% 4JUL^UJ]X[\ J[N WX] JUUX`NM
M^[RWP NaJVRWJ]RXW\%

DJVN J\ OX[ VJ]QNVJ]RL\

=NKJWXW ?X YXURLb ?X YXURLb

=R]Q^JWRJ EQN L^[[RL^U^V LXW]JRW\ P^RMNURWN\ OX[ RWLX[YX[J]RWP :4E RW]X
RW\][^L]RXW% 4XVY^]N[ Y[XP[JV\ LJW KN ^\NM M^[RWP UN\\XW\ ]X
RW][XM^LN WN` VJ]N[RJU% :W 8[JMN\ -f.# RW]NP[J]NM UN\\XW\ RWLU^MN
:4E ]XPN]QN[ `R]Q _J[RX^\ X]QN[ \^KSNL]\%

DJVN J\ OX[ VJ]QNVJ]RL\

>JUJb\RJ :4E \QX^UM KN ^\NM OX[ NaYUX[J]X[b JL]R_R]RN\ RW_XU_RWP _J[RX^\
VN]QXM\ \^LQ J\ ]QN ^\N XO LXWL[N]N VJ]N[RJU\ !N%P%# X[RPJVR" X[
MbWJVRL PNXVN][RL \XO]`J[N%

ENJLQN[\ J[N NWLX^[JPNM ]X ^\N MRPR]JU MN_RLN\ RW ]QN LUJ\\[XXV#
\^LQ J\ \NJ[LQRWP OX[ RWOX[VJ]RXW# JWM Y[NYJ[RWP JWM VJTRWP
Y[N\NW]J]RXW\% 6$UNJ[WRWP R\ JU\X RVYUNVNW]NM \^LQ ]QJ] \]^MNW]\ JWM
]NJLQN[\ LJW ^\N \XLRJU VNMRJ YUJ]OX[V\ ]X LXVV^WRLJ]N JKX^]
UN\\XW\% EQN ^\N XO MRPR]JU MN_RLN\ R\ [NLXVVNWMNM RW MJ]J QJWMURWP#
N\YNLRJUUb RW Y[XSNL]$KJ\NM UNJ[WRWP%

>X[XLLX EQN >RWR\][b XO 6M^LJ]RXW Y[X_RMN\ MRPR]JU [N\X^[LN\ OX[ \LQXXU\%
>X\] \LQXXU\ [NLNR_NM 45\ JWM 5G5\ ]QJ] LXW]JRW ]QN ]J[PN] UN\\XW\
JWM \^KSNL]\ RW MRPR]JU OX[VJ]\ ]X KN ^\NM RW ]QN V^U]RVNMRJ [XXV%
EQN >RWR\][b XO 6M^LJ]RXW `NK\R]N JU\X RWLU^MN\ MRPR]JU UN\\XW\# VX\]
XO `QRLQ `N[N LXW][RK^]NM Kb LUJ\\[XXV ]NJLQN[\%

DJVN J\ OX[ VJ]QNVJ]RL\

?N` INJUJWM ?X YXURLb% EQN ^\N XO ]NLQWXUXPb R\ MR\L^\\NM RW PNWN[JU ]N[V\# K^]
WX] \YNLRORLJUUb `R]QRW VJ]QNVJ]RL\%

?X YXURLb% EQN ^\N XO ]NLQWXUXPb R\ MR\L^\\NM RW PNWN[JU ]N[V\# K^]
WX] \YNLRORLJUUb `R]QRW \LRNWLN%
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?X[`Jb 5RPR]JU ]XXU\ J[N ^\NM RW VJ]QNVJ]RL\ OX[ PJVN\# NaYUX[J]RXW#
_R\^JURcJ]RXW# JWM Y[N\NW]J]RXW% EQN L^[[RL^U^V OX[ MRPR]JU \TRUU\
RW_XU_N\ KNRWP J`J[N XO# ^\RWP# JWM N_JU^J]RWP ]QN [XUN XO MRPR]JU ]XXU\
OX[ N\]RVJ]RXW# Y[XKUNV$\XU_RWP# \RV^UJ]RXW# JWM VXMNURWP% :] R\ JU\X
RVYX[]JW] ]QJ] \]^MNW]\ UNJ[W ]X ORWM RWOX[VJ]RXW# JWJUbcN# Y[XLN\\#
JWM Y[N\NW] MJ]J `R]Q JYY[XY[RJ]N ]XXU\# JWM KN L[R]RLJU XO \X^[LN\#
JWJUb\N\# JWM [N\^U]\%

5RPR]JU ]XXU\ J[N ^\NM RW \LRNWLN OX[ NaYUX[J]RXW# VNJ\^[NVNW]#
_R\^JURcJ]RXW# \RV^UJ]RXW# [NPR\][J]RXW# MXL^VNW]J]RXW# JWM Y^KURLJ]RXW
`QNW YN[OX[VRWP NaYN[RVNW]\ JWM ORNUM`X[T% 5RPR]JU JWRVJ]RXW\#
\RV^UJ]RXW\# JWM PJVN\ J[N PXXM JRM\ OX[ \]RV^UJ]RWP L[NJ]R_R]b# JWM
MNVXW\][J]RWP JWM _R\^JURcRWP WJ]^[JU \LRNWLN Y[XKUNV\ JWM
[N\NJ[LQ Z^N\]RXW\% 4[R]RLJU J\\N\\VNW] XO RW]N[WN]$KJ\NM RWOX[VJ]RXW
[NRWOX[LN\ ]QN `X[T RW ]QR\ \^KSNL]% 5RPR]JU LXVV^WRLJ]RXW \b\]NV\
VJTN R] YX\\RKUN ]X MR\L^\\ WJ]^[JU \LRNWLN Y[XKUNV\ JWM [N\NJ[LQ
Z^N\]RXW\%

@VJW ?X YXURLb ?X YXURLb

AX[]^PJU EQN ^\N XO MRPR]JU ]NLQWXUXPb# \^LQ J\ DL[J]LQ# 6aLNU# JWM W^VN[RLJU
JYYURLJ]RXW\# R\ NWLX^[JPNM OX[ ]NJLQRWP Y[XKUNV \XU_RWP JWM X]QN[
UNJ[WRWP ]J\T\% EQN ^\N XO LJUL^UJ]X[\ R\ [NLXVVNWMNM XWUb OX[
\YNLRORL \R]^J]RXW\# \^LQ J\ LXVY^]RWP `R]Q UJ[PN W^VKN[\# \Z^J[N
[XX]\# JWM LXVYUN]RWP V^U]R\]NY LJUL^UJ]RXW\%

?X YXURLb

BJ]J[ EQN VJ]QNVJ]RL\ L^[[RL^U^V RWLU^MN\ \^PPN\]RXW\ OX[ ]NJLQN[\ XW
]QN ^\N XO :4E ]XXU\ JWM MRPR]JU MN_RLN\% D]^MNW]\ \QX^UM ^\N ]QN
\Z^J[N [XX] JWM L^KRL [XX] TNb\ XW \LRNW]RORL LJUL^UJ]X[\# RW]N[Y[N]
\LRNW]RORL WX]J]RXW PNWN[J]NM JWM MR\YUJbNM XW \LRNW]RORL LJUL^UJ]X[\#
JWM ^\N P[JYQRWP LJUL^UJ]X[\# P[JYQRWP \XO]`J[N# JWM \Y[NJM\QNN]\
]X NaYUX[N URWN P[JYQ\% D]^MNW]\ J[N JU\X NaYNL]NM ]X NaYUX[N
[NUJ]RXW\QRY\ ^\RWP PNXVN][b \XO]`J[N%

D]^MNW]\ \QX^UM ^\N ]QN RW]N[WN] ]X [N\NJ[LQ MROON[NW] ]XYRL\# ^\N
MJ]J UXPPN[\ ]X VNJ\^[N ]QN ]NVYN[J]^[N# JWM VJTN Y[N\NW]J]RXW\ ]X
\QX` ]QNR[ [N\^U]\%

CXVJWRJ ?X YXURLb ?X YXURLb

C^\\RJW 7NMN[J]RXW 2LLX[MRWP ]X ]QN 7NMN[JU D]J]N 6M^LJ]RXWJU D]JWMJ[M XO 3J\RL
8NWN[JU 6M^LJ]RXW# \]^MNW]\ UNJ[WRWP VJ]QNVJ]RL\ JWM LXVY^]N[
\LRNWLN V^\] MN_NUXY KJ\RL \TRUU\ JWM JKRUR]RN\ ]X ^\N LXVY^]N[\# KN
JKUN ]X OX[VJURcN JWM \][^L]^[N RWOX[VJ]RXW# M[J` ]bYRLJU OUJ] \QJYN\
JWM *$MRVNW\RXWJU KXMRN\ ^\RWP \RVYUN LXVY^]N[ ]XXU\# JWM LQXX\N
QX` ]X [NY[N\NW] MJ]J RW JLLX[MJWLN `R]Q ]QN ]J\T !]Q[X^PQ ]JKUN\#
MRJP[JV\# P[JYQ\# LQJ[]\" ^\RWP JYY[XY[RJ]N \XO]`J[N OX[ MJ]J
Y[XLN\\RWP% D]^MNW]\ J[N JU\X NaYNL]NM ]X NaN[LR\N \JON JWM
JYY[XY[RJ]N KNQJ_RX[ `QNW `X[TRWP `R]Q LXVY^]N[ Y[XP[JV\ JWM XW
]QN RW]N[WN]# J\ `NUU J\ LXVYUb `R]Q RWOX[VJ]RXW N]QRL\ JWM UJ`\%

:W JLLX[MJWLN `R]Q ]QN KJ\RL NM^LJ]RXWJU L^[[RL^U^V# \]^MNW]\ ^\N
:4E ]X \NJ[LQ JWM JYYUb ]QN RWOX[VJ]RXW [N\X^[LN\ WNLN\\J[b ]X
\XU_N NM^LJ]RXWJU JWM Y[JL]RLJU Y[XKUNV\# JWM ^\N LXVY^]N[
]NLQWXUXPb !RWLU^MRWP ]QN LQXRLN XO JMNZ^J]N ]J\T ]XXU QJ[M`J[N#
\XO]`J[N JWM \N[_RLN\" ]X \XU_N :4E UNJ[WRWP ]J\T\# \^LQ J\
LJUL^UJ]RXW# `[R]RWP UN]]N[\# N\\Jb\# [NYX[]\# JWM JK\][JL]\1 JWM
L[NJ]RWP Y[N\NW]J]RXW\% D]^MNW]\ `RUU JU\X L[NJ]N RWOX[VJ]RXW
[N\X^[LN\ XO MROON[NW] ]bYN\ JWM OX[ MROON[NW] J^MRNWLN\# JWM XK\N[_N
RWOX[VJ]RXW N]QRL\ JWM RWOX[VJ]RXW \NL^[R]b [^UN\%

DJ^MR 2[JKRJ ?X YXURLb ?X YXURLb

DRWPJYX[N DLQXXU\ J[N P^RMNM Kb ]QN >RWR\][b XO 6M^LJ]RXWd\ >J\]N[YUJW OX[ :4E
RW 6M^LJ]RXW RW ]QNR[ ^\N XO MRPR]JU MN_RLN\ ]X \^YYX[] ]NJLQRWP JWM
UNJ[WRWP RW JUU \^KSNL]\% EQN VX\] [NLNW] YUJW JRV\ ]X K[XJMNW ]QN
^\N XO :4E OX[ Z^JUR]b UNJ[WRWP ]X \^YYX[] ]QN L^[[RL^U^V% 7X[
VJ]QNVJ]RL\# ]QN L^[[RL^U^V O[JVN`X[T \]J]N\ ]QJ] OX[ \]^MNW]\ ]X
MN_NUXY J MNNY ^WMN[\]JWMRWP XO VJ]QNVJ]RLJU LXWLNY]\ JWM VJTN
\NW\N XO ]QNR[ JYYURLJ]RXW\# ]QNb \QX^UM KN NaYX\NM ]X ]NLQWXUXPRLJU
JRM\ ]QJ] QNUY ]QNV [NUJ]N JK\][JL] VJ]QNVJ]RLJU LXWLNY]\ ]X
LXWL[N]N NaYN[RNWLN\% :W ]XMJbd\ LUJ\\[XXV\# VJ]QNVJ]RLJU \TRUU\ JU\X
RWLU^MN ]QN JKRUR]RN\ ]X ^\N \Y[NJM\QNN]\ JWM X]QN[ \XO]`J[N ]X UNJ[W
JWM MX VJ]QNVJ]RL\% EQN [XUN XO :4E RW ]QN ]NJLQRWP JWM UNJ[WRWP XO
VJ]QNVJ]RL\ R\ O^[]QN[ J[]RL^UJ]NM ^WMN[ ]QN A[RWLRYUN\ XO ENJLQRWP RW
]QN VJ]QNVJ]RL\ \bUUJK^\0 ENJLQRWP \QX^UM LXWWNL] UNJ[WRWP ]X ]QN
[NJU `X[UM# QJ[WN\\ :4E ]XXU\# JWM NVYQJ\RcN ]`NW]b$OR[\] LNW]^[b
LXVYN]NWLRN\% ENJLQN[\ \QX^UM LXW\RMN[ ]QN JOOX[MJWLN\ XO :4E ]X
QNUY \]^MNW]\ UNJ[W% :4E ]XXU\ LJW QNUY \]^MNW]\ ^WMN[\]JWM
VJ]QNVJ]RLJU LXWLNY]\ ]Q[X^PQ _R\^JURcJ]RXW\# \RV^UJ]RXW\# JWM
[NY[N\NW]J]RXW\# J\ `NUU J\ `X[T LXUUJKX[J]R_NUb JWM ]QRWT L[R]RLJUUb
JKX^] \XU^]RXW\% EQNb LJW JU\X \^YYX[] NaYUX[J]RXW JWM
NaYN[RVNW]J]RXW# JWM Na]NWM ]QN [JWPN XO Y[XKUNV\ JLLN\\RKUN ]X
\]^MNW]\%

DLQXXU\ J[N P^RMNM Kb ]QN >RWR\][b XO 6M^LJ]RXWd\ >J\]N[YUJW OX[ :4E
RW 6M^LJ]RXW RW ]QNR[ ^\N XO MRPR]JU MN_RLN\ ]X \^YYX[] ]NJLQRWP JWM
UNJ[WRWP RW JUU \^KSNL]\% EQN VX\] [NLNW] YUJW JRV\ ]X K[XJMNW ]QN
^\N XO :4E OX[ Z^JUR]b UNJ[WRWP ]X \^YYX[] ]QN L^[[RL^U^V% 7X[ \LRNWLN#
R] ][JW\UJ]N\ RW]X \]JbRWP ^Y ]X MJ]N `R]Q ]QN LQJWPRWP NM^LJ]RXW
UJWM\LJYN JWM MN_NUXYVNW]\ RW NM^LJ]RXW ]NLQWXUXPb# JWM QNUYRWP
\]^MNW]\ MN_NUXY ]`NW]b$OR[\] LNW]^[b LXVYN]NWLRN\# J K[XJM JWM
MNNY OX^WMJ]RXW XO UNJ[WRWP RW \LRNWLN# JWM URONUXWP UNJ[WRWP \TRUU\%
:4E \^YYX[]\ ]QN RWZ^R[b Y[XLN\\ JWM JU\X OJLRUR]J]N\ \]^MNW]
LXUUJKX[J]RXW JWM \NUO$MR[NL]NM UNJ[WRWP1 XWURWN LXUUJKX[J]R_N ]XXU\
NWJKUN \]^MNW]\ ]X MR\L^\\ ]QNR[ RMNJ\ X[ ORWMRWP\ JWM LXW\^U] ORNUM
NaYN[]\% :W]N[WN]$NWJKUNM MN_RLN\ LJW KN ^\NM ]X OJLRUR]J]N MJ]J
LXUUNL]RXW JWM JWJUb\R\ RW \R]^J]NM UNJ[WRWP% D]^MNW]\ LJW JU\X NaYUX[N
JWM _R\^JURcN JK\][JL] LXWLNY]\ ^\RWP \RV^UJ]RXW ]XXU\%

DX^]Q 2O[RLJ ENJLQN[\ Y[X_RMN MR[NL]RXW ]X \]^MNW]\ [NPJ[MRWP `QNW ]QNb J[N
YN[VR]]NM ]X ^\N LJUL^UJ]X[\% 4JUL^UJ]X[\ \QX^UM KN ^\NM OX[
LXVY^]J]RXW\ RW_XU_RWP UJ[PN W^VKN[\ JWM `QNW \]^MNW]\d
TWX`UNMPN XO W^VKN[ OJL]\ X[ LXWLNY]\ J[N WX] KNRWP NaYURLR]Ub
J\\N\\NM% D]^MNW]\ \QX^UM WX] KNLXVN MNYNWMNW] XW LJUL^UJ]X[\1
LJUL^UJ]X[\ [NVJRW J ^\NO^U ]XXU OX[ LQNLTRWP \XU^]RXW\%

?X YXURLb
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Country 
Description of the National Policies for Use of Information and Communications Technology (ICT) 

 and Digital Devices 

Mathematics Instruction Science Instruction 

D`NMNW EQN WJ]RXWJU L^[[RL^U^V \]J]N\ ]QJ] \LQXXU\ J[N [N\YXW\RKUN OX[
NW\^[RWP ]QJ] NJLQ \]^MNW] LJW ^\N VXMN[W ]NLQWXUXPb J\ J ]XXU RW
]QN \NJ[LQ OX[ TWX`UNMPN# LXVV^WRLJ]RXW# L[NJ]R_R]b# JWM UNJ[WRWP% :W
VJ]QNVJ]RL\# \]^MNW]\ \QX^UM KN PR_NW XYYX[]^WR]RN\ ]X MN_NUXY
TWX`UNMPN RW ^\RWP MRPR]JU ]XXU\ JWM Y[XP[JVVRWP ]X NaYUX[N
Y[XKUNV\ JWM VJ]QNVJ]RLJU LXWLNY]\# VJTN LJUL^UJ]RXW\# JWM
Y[N\NW] JWM RW]N[Y[N] MJ]J% D]^MNW]\ VJb ^\N VNW]JU J[R]QVN]RL#
`[R]]NW VN]QXM\# X[ MRPR]JU ]XXU\ ]X JYY[XaRVJ]N WJ]^[JU W^VKN[\ JWM
\RVYUN W^VKN[\ RW MNLRVJU OX[V% D]^MNW]\ J[N JU\X ]J^PQ] QX` ]X
Y[XP[JV RW MROON[NW] Y[XP[JVVRWP NW_R[XWVNW]\ ^\RWP JUPX[R]QV\#
\YNLRORLJUUb OXL^\RWP XW QX` JUPX[R]QV\ LJW KN L[NJ]NM# ]N\]NM# JWM
RVY[X_NM `QNW Y[XP[JVVRWP OX[ VJ]QNVJ]RLJU Y[XKUNV \XU_RWP%
5NYRL]RXW JWM LXW\][^L]RXW XO PNXVN][RLJU XKSNL]\ \QX^UM KN ]J^PQ]
KX]Q `R]Q JWM `R]QX^] MRPR]JU ]XXU\# J\ \QX^UM MN\RPWRWP JWM
RW]N[Y[N]RWP ]JKUN\# MRJP[JV\# JWM P[JYQ\% D]^MNW]\ J[N JU\X
NaYNL]NM ]X Y[XM^LN \LJUN\ OX[ [NM^LRWP JWM RWL[NJ\RWP )$ JWM *$
MRVNW\RXWJU XKSNL]\# J\\N\\ [R\T JWM LQJWLN KJ\NM XW LXVY^]N[
\RV^UJ]RXW\ JWM \]J]R\]RLJU VJ]N[RJU# JWM ^WMN[\]JWM QX` O^WL]RXW\
LJW KN ^\NM# KX]Q `R]Q JWM `R]QX^] MRPR]JU ]XXU\# ]X NaJVRWN LQJWPN#
[J]N XO LQJWPN# JWM [NUJ]RXW\QRY\%

:W \LRNWLN# \]^MNW]\ \QX^UM KN PR_NW XYYX[]^WR]RN\ ]X MN_NUXY
MROON[NW] \TRUU\ `R]QRW MROON[NW] ]XYRL\ `R]Q ]QN ^\N XO KX]Q MRPR]JU ]XXU\
JWM X]QN[ NZ^RYVNW]# JWM ]X UXXT OX[ JW\`N[\ Kb ^\RWP MROON[NW]
]bYN\ XO \X^[LN\%

E^[TNb 2LLX[MRWP ]X ]QN L^[[RL^U^V# \]^MNW]\ \QX^UM UNJ[W MRPR]JU
LXVYN]NWLNg]QN \JON JWM L[R]RLJU ^\N XO :4E OX[ K^\RWN\\# MJRUb URON#
JWM LXVV^WRLJ]RXW% :W]N[JL]R_N JL]R_R]RN\ `R]Q JYY[XY[RJ]N :4E VJb
KN ^\NM RW RW\][^L]RXW%

DJVN J\ OX[ VJ]QNVJ]RL\

FWR]NM 2[JK 6VR[J]N\ D]^MNW]\ VJb ^\N P[JYQRWP LJUL^UJ]X[\# \RVYUN LJUL^UJ]X[\# JWM
]JKUN]\%

?X YXURLb

FWR]NM D]J]N\ >X\] \]J]N\ MX WX] QJ_N YXURLRN\ [NPJ[MRWP LXVY^]N[ ^\N% 9X`N_N[#
VJWb \]J]N\ QJ_N \]JWMJ[M\ OX[ ]NLQWXUXPb UR]N[JLb [NZ^R[RWP
LXVY^]N[ ^\N RW VJ]QNVJ]RL\ RW\][^L]RXW% DXVN 4XVVXW 4X[N D]J]N
D]JWMJ[M\ RW VJ]QNVJ]RL\ [NZ^R[N ]QN ^\N XO ]NLQWXUXPb RW ]QN
VRMMUN ]X ^YYN[ P[JMN\% >JWb \LQXXU MR\][RL]\ JWM \LQXXU\ QJ_N
LQX\NW ]X RW]NP[J]N ]NLQWXUXPb# \^LQ J\ LXVY^]N[\# ]JKUN]\# JWM
RW]N[JL]R_N `QR]NKXJ[M\# `R]Q ]QNR[ VJ]QNVJ]RL\ RW\][^L]RXW% D]J]N\
J[N RWL[NJ\RWPUb Y[X_RMRWP X[ NWJKURWP MRPR]JU MN_RLN\ JWM MRPR]JU
LXW]NW] OX[ \]^MNW]\ JWM OJL^U]b ]X ^\N RW \LQXXU JWM J] QXVN% DXVN
\]J]N\ JU\X QJ_N \]JWMJ[M\ OX[ ^\N XO LJUL^UJ]X[\ RW RW\][^L]RXW J\ `NUU
J\ ]QN Y[XP[N\\RXW O[XV +$O^WL]RXW ]X P[JYQRWP LJUL^UJ]X[\% :WMR_RM^JU
MR\][RL]\ VJb PR_N P^RMNURWN\ [NPJ[MRWP LJUL^UJ]X[ ^\JPN M^[RWP
RW\][^L]RXWJU ]RVN% 4JUL^UJ]X[ ^\JPN R\ LXVVXW RW 8[JMN .
VJ]QNVJ]RL\ LX^[\N\1 MJ]J O[XV ]QN )'(- ?J]RXWJU 2\\N\\VNW] XO
6M^LJ]RXWJU A[XP[N\\ !?26A" \QX`NM ]QJ] OX[ ]QN VJSX[R]b XO 8[JMN .
\]^MNW]\# ]NJLQN[\ [NYX[]NM ^W[N\][RL]NM ^\N XO LJUL^UJ]X[\ M^[RWP
]QNR[ VJ]QNVJ]RL\ UN\\XW\%

>X\] \]J]N\ MX WX] QJ_N YXURLRN\ [NPJ[MRWP LXVY^]N[ JWM LJUL^UJ]X[
^\N RW \LRNWLN RW\][^L]RXW% 9X`N_N[# VJWb \]J]N\ JWM WJ]RXWJU
\LRNWLN \]JWMJ[M\ MXL^VNW]\ RWLU^MN \]J]NVNW]\ [NUJ]NM ]X ]QN ^\N
XO ]NLQWXUXPb \^LQ J\ LXVY^]N[\# LJUL^UJ]X[\# JWM X]QN[ MRPR]JU ]XXU\%
EQN ?Na] 8NWN[J]RXW DLRNWLN D]JWMJ[M\ !?8DD" NVYQJ\RcN \LRNWLN
Y[JL]RLN\ ]QJ] KNWNOR] O[XV ]QN ^\N XO ]NLQWXUXPb# \^LQ J\ JWJUbcRWP
JWM RW]N[Y[N]RWP MJ]J# ^\RWP VJ]QNVJ]RLJU JWM LXVY^]J]RXWJU
]QRWTRWP# J\ `NUU J\ MN_NUXYRWP JWM ^\RWP VXMNU\ ]X MN\L[RKN X[
Y[NMRL] \LRNWLN YQNWXVNWJ% EQN 6_N[b D]^MNW] D^LLNNM\ 2L]
!6DD21 )'(," NVYQJ\RcN\ ]QN RVYX[]JWLN XO ^\RWP ]NLQWXUXPb RW ]QN
LUJ\\[XXV J\ J YJ[] XO \]^MNW] NW[RLQVNW]# JWM VJWb \LQXXU\ QJ_N
LQX\NW ]X RW]NP[J]N ]NLQWXUXPb `R]Q ]QNR[ \LRNWLN RW\][^L]RXW% D]J]N\
J[N RWL[NJ\RWPUb Y[X_RMRWP X[ NWJKURWP MRPR]JU MN_RLN\ JWM MRPR]JU
LXW]NW] OX[ \]^MNW]\ JWM OJL^U]b ]X ^\N RW \LQXXU JWM J] QXVN%

Benchmarking Participants 

@W]J[RX# 4JWJMJ 2LLX[MRWP ]X ]QN @W]J[RX 4^[[RL^U^V 8^RMN# LJUL^UJ]X[\ JWM
LXVY^]N[\ LJW KN ^\NM ]X YN[OX[V XYN[J]RXW\# VJTN P[JYQ\# JWM
X[PJWRcN JWM MR\YUJb MJ]J% D]^MNW]\ VJb ^\N MRPR]JU MN_RLN\ ]X
RW_N\]RPJ]N W^VKN[ JWM P[JYQRWP YJ]]N[W\# PNXVN][RL [NUJ]RXW\QRY\#
JWM MROON[NW] [NY[N\NW]J]RXW\ ]X \RV^UJ]N \R]^J]RXW\ JWM ]X Na]NWM
Y[XKUNV \XU_RWP% :] R\ RVYX[]JW] ]QJ] \]^MNW]\ UNJ[W `QNW R] R\
JYY[XY[RJ]N ]X JYYUb VNW]JU LXVY^]J]RXW# [NJ\XWRWP# JWM N\]RVJ]RXW
\TRUU\ ]X Y[NMRL] JWM LQNLT JW\`N[\% ENJLQN[\ LJW ^\N :4E KX]Q OX[
`QXUN LUJ\\ RW\][^L]RXW JWM ]X MN\RPW Y[XP[JV\ ]QJ] VNN] MR_N[\N
\]^MNW] WNNM\% :4E LJW KN ^\NM ]X [NM^LN ]QN ]RVN \YNW] XW [X^]RWN
VJ]QNVJ]RLJU ]J\T\1 Y[XVX]N ]QRWTRWP JWM LXWLNY] MN_NUXYVNW]1
RW][XM^LN \RV^UJ]RXW\# V^U]RVNMRJ [N\X^[LN\# MJ]JKJ\N\# JWM
LXVY^]N[$J\\R\]NM UNJ[WRWP VXM^UN\1 JWM LXWWNL] \]^MNW]\ ]X X]QN[
\LQXXU\# J] QXVN JWM JK[XJM%

2LLX[MRWP ]X ]QN @W]J[RX 4^[[RL^U^V 8^RMN# :4E Y[X_RMN\ J [JWPN XO
]XXU\ ]QJ] LJW \RPWRORLJW]Ub Na]NWM JWM NW[RLQ ]NJLQN[\d RW\][^L]RXWJU
\][J]NPRN\ JWM \^YYX[] \]^MNW]\ UNJ[WRWP RW \LRNWLN JWM ]NLQWXUXPb%
4XVY^]N[ Y[XP[JV\ LJW KN ^\NM ]X QNUY \]^MNW]\ LXUUNL]# X[PJWRcN#
JWM \X[] ]QN MJ]J JWM ]X `[R]N# NMR]# JWM Y[N\NW] [NYX[]\ XW ]QNR[
ORWMRWP\% :4E JU\X LJW KN ^\NM ]X \RV^UJ]N RW_N\]RPJ]RXW\ `QNW ORNUM
\]^MRN\ XW J YJ[]RL^UJ[ ]XYRL J[N WX] ONJ\RKUN JWM ]X LXWWNL] \]^MNW]\
]X X]QN[ \LQXXU\# J] QXVN JWM JK[XJM%

B^NKNL# 4JWJMJ ?X YXURLb EQN DLRNWLN JWM ENLQWXUXPb A[XP[JV Y[XYX\N\ ]QN ^\N XO J
W^VKN[ XO RWOX[VJ]RXW JWM LXVV^WRLJ]RXW ]NLQWXUXPRN\ RW ]QN
]NJLQRWP XO ]QR\ MR\LRYURWN%
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>X\LX` 4R]b# C^\\RJW 7NM% 2LLX[MRWP ]X ]QN 7NMN[JU D]J]N 6M^LJ]RXWJU D]JWMJ[M XO 3J\RL
8NWN[JU 6M^LJ]RXW# \]^MNW]\ UNJ[WRWP VJ]QNVJ]RL\ JWM RWOX[VJ]RL\
`RUU MN_NUXY KJ\RL \TRUU\ JWM JKRUR]RN\ ]X ^\N LXVY^]N[\# KN JKUN ]X
OX[VJURcN JWM \][^L]^[N RWOX[VJ]RXW# M[J` ]bYRLJU OUJ] \QJYN\ JWM *$
MRVNW\RXWJU KXMRN\ ^\RWP \RVYUN LXVY^]N[ ]XXU\# JWM LQXX\N QX` ]X
[NY[N\NW] MJ]J RW JLLX[MJWLN `R]Q ]QN ]J\T !]Q[X^PQ ]JKUN\#
MRJP[JV\# P[JYQ\# LQJ[]\" ^\RWP JYY[XY[RJ]N \XO]`J[N OX[ MJ]J
Y[XLN\\RWP% D]^MNW]\ J[N JU\X NaYNL]NM ]X NaN[LR\N \JON JWM
JYY[XY[RJ]N KNQJ_RX[ `QNW `X[TRWP `R]Q LXVY^]N[ Y[XP[JV\ JWM XW
]QN RW]N[WN]# J\ `NUU J\ LXVYUb `R]Q RWOX[VJ]RXW N]QRL\ JWM UJ`\%

:W JLLX[MJWLN `R]Q ]QN 8NWN[JU 6M^LJ]RXWJU A[XP[JV# \]^MNW]\ `RUU
^]RURcN :4E ]X \NJ[LQ JWM JYYUb ]QN RWOX[VJ]RXW [N\X^[LN\ WNLN\\J[b
]X \XU_N NM^LJ]RXWJU JWM Y[JL]RLJU Y[XKUNV\ JWM ^\N LXVY^]N[
]NLQWXUXPb !RWLU^MRWP ]QN LQXRLN XO JMNZ^J]N ]J\T ]XXU QJ[M`J[N JWM
\XO]`J[N JWM \N[_RLN\" ]X \XU_N RWOX[VJ]RXW JWM LXVV^WRLJ]RXW
UNJ[WRWP ]J\T\# \^LQ J\ LJUL^UJ]RXW1 `[R]RWP UN]]N[\# N\\Jb\# [NYX[]\#
JWM JK\][JL]\1 JWM L[NJ]RWP Y[N\NW]J]RXW\% D]^MNW]\ `RUU JU\X L[NJ]N
RWOX[VJ]RXW [N\X^[LN\ XO MROON[NW] ]bYN\ JWM OX[ MROON[NW] J^MRNWLN\#
JWM XK\N[_N RWOX[VJ]RXW N]QRL\ JWM RWOX[VJ]RXW \NL^[R]b [^UN\%

8J^]NWP# DX^]Q 2O[RLJ DJVN J\ DX^]Q 2O[RLJ

HN\]N[W 4JYN# DX^]Q 2O[RLJ DJVN J\ DX^]Q 2O[RLJ

2K^ 5QJKR# F26 DJVN J\ FWR]NM 2[JK 6VR[J]N\

5^KJR# F26 DJVN J\ FWR]NM 2[JK 6VR[J]N\

�


