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lmbo^qflk^il_gb`qfsbQẀ^m^`fqvJ_rfiafkdKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUR
o£¡¬´£¬§¬¥=¤=²¦£=k~²§¬~ª=`°¢§¬~²§¬¥=j£¡¦~¬§±«KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUR
r®¥°~¢§¬¥=¤=²¦£=a`^KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUS
`~®~¡§²·=^±±£±±«£¬²=¤=²¦£=a£®~°²«£¬²=¤=j£²£°ª¥§¡~ª=p£°´§¡£±KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUT
b±²~ ª§±¦«£¬²=¤=²¦£=t~²£°±¦£¢=~¬¢=t£²ª~¬¢=j~¬~¥£«£¬²=`««§²²££KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUT
o£´§´§¬¥=²¦£=p§ª=~¬¢=t~²£°=`¬±£°´~²§¬=r¬§²KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUU
b±²~ ª§±¦«£¬²=¤=~=`~±²~ª=w¬£=j~¬~¥£«£¬²=r¬§²KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUU

lmbo^qflk^il_gb`qfsbRWcfk^k`fkd=^ka=qb`eklildv=qo^kpcboKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUU
p³±²~§¬~ ª£=f±ª~¬¢=o£±³°¡£=c°~«£µ°©=c³¬¢=Epfoc=c³¬¢FKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUV
^¡¡£±±=²=²¦£=^¢~®²~²§¬=c³¬¢KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKVM
k~²§¬~ª=^ªª¡~²§¬KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKVM
q£¡¦¬ª¥·=q°~¬±¤£°KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKVM

_f_ifldo^mevKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKVN

^kkbu=NW=evaolJdblildf`^i=_^pbifkba^q^=`^m^`fqvKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKVP



§º́m~¥£

q~ ª£=¤=c§¥³°£±
c§¥³°£=N=j~®=¤=^¬²§¥³~=~¬¢=_~° ³¢~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNP
c§¥³°£=O=^¬¬³~ª=q£«®£°~²³°£=^¬«~ª·=¤°=^¬²§¥³~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNR
c§¥³°£=P=^¬¬³~ª=o~§¬¤~ªª=^¬«~ª·=¤°=^¬²§¥³~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNS
c§¥³°£=Q=i¡~²§¬=¤=j~¨°=t~²£°±¦£¢±=§¬=^¬²§¥³~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNU
c§¥³°£=R==i¡~²§¬=¤=t~²£°±¦£¢±=§¬=_~° ³¢~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKNV
c§¥³°£=SW=j~®=¤=^¬²§¥³~=±¦µ§¬¥=s£¥£²~²§¬=`´£°=§¬=OMNMKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKOM
c§¥³°£=TW=j~®=¤=_~° ³¢~=p¦µ§¬¥=s£¥£²~²§¬=`´£°=E±³°¡£W=bfj^p=OMNOFKKKKKKKKKKKKKKKKKKKKKKKKKKON
c§¥³°£=UW==j~®=p¦µ§¬¥=i~¬¢=r±£=m~²²£°¬±=EOMNMF=¤°=^¬²§¥³~=Ep³°¡£W=bfj^p=OMNOFKKKKKKKKKKKKKKOQ
c§¥³°£=VW=pij=`~²£¥°§¸~²§¬=¤=^¥£¬¡§£±=§¬=^¬²§¥³~=~¬¢=_~° ³¢~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKPN
c§¥³°£=NM=b¶§±²§¬¥=`°¢§¬~²§¬¥=_¢§£±=^´~§ª~ ª£=²=pij=~¬¢=aiaa=f±±³£±KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKPS
c§¥³°£=NNW=b´§¢£¬¡£=¤=eµ=f¬´~±§´£=p®£¡§£±=b°~¢§¡~²§¬=¡~¬=b¬¦~¬¡£=b¡±·±²£«±KKKKKKKKKKKKKPT
c§¥³°£=NO=a§±²°§ ³²§¬=¤=j~¨°=p§ªq·®£±=§¬=^¬²§¥³~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKQR
c§¥³°£=NP=b¶~«®ª£=¤=a~²~=d~®±=²¦~²=¬££¢=^¢¢°£±±§¬¥=§¬=a~²~ ~±£KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRP
c§¥³°£=NQ=m²£¬²§~ª=b°°°±=²¦~²=¡~¬=b¶§±²=µ§²¦§¬=~=a~²~ ~±£KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRQ
c§¥³°£=NR=b¶~«®ª£=¤=¦µ=f«®£°´§³±=p³°¤~¡£=§±=`¬±§¢£°£¢KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRU
c§¥³°£=NS=c°~«£µ°©=¤°=^±±£±±§¬¥=`³®ª£¢=p¡§Jb¡¬«§¡=s³ª¬£°~ §ª§²·KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRV
c§¥³°£=NT=obd^qq^=sf^=j£²¦¢ª¥§¡~ª=¤°~«£µ°©KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKSM
c§¥³°£=NU=d°~®¦§¡=o£®°£±£¬²~²§¬=¤=o~§¬¤~ªª=a£¤§¡§²=µ§²¦=j±²=o£¡£¬²=a°³¥¦²KKKKKKKKKKKKKKKKKKKKSR
c§¥³°£=NV=b¶~«®ª£=¤=c°£¡~±²§¬¥=~¬¢=j¬§²°§¬¥=m±±§ ª£=µ§²¦=k~²§¬~ª=a~²~ ~±£KKKKKKKKKKKKKKTM
c§¥³°£=OM=`««³¬§²·=t§¢£=c°£¡~±²§¬¥=b¶~«®ª£KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKTN
c§¥³°£=ONW=b¶~«®ª£=¤=`±²=ErpaF=~¬¢=q·®£=¤=p¦°£ª§¬£=m°²£¡²§¬KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKTO
c§¥³°£=OO=m°®±£=l°¥~¬§±~²§¬~ª=p²°³¡²³°£=¤°=²¦£=a`^KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKUT

i§±²=¤=q~ ª£±
q~ ª£=N=`ª§«~²£=m°¨£¡²§¬±=¤°=^¬²§¥³~=~¬¢=_~° ³¢~=~¬¢=²¦£=f¬±³ª~°=`~°§  £~¬KKKKKKKKKKKKKKKKKNT
q~ ª£=O=dl^_=^¥£¬¡·=p®£¡§¤§¡=^ªª¡~²§¬±=²=pijLaijj=p³®®°²KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKOT
q~ ª£=P=f¬±²§²³²§¬~ª=c°~«£µ°©=¤=i~¬¢=j~¬~¥£«£¬²=§¬=^¬²§¥³~=~¬¢=_~° ³¢~KKKKKKKKKKKKKKKKKKKKPO
q~ ª£=Q=p§ª=`ª~±±§¤§¡~²§¬=~¬¢=b°±§¬=m²£¬²§~ª±=§¬=^¬²§¥³~=Ee§ªªI=NVSSFKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKQU
q~ ª£=R=`ª~±±§¤§¡~²§¬=¤=_~° ³¢~=p§ª±=^¡¡°¢§¬¥=²=b°±§¬=e~¸~°¢=Es£°¬¬I=i~¬¦=~¬¢=e§ªªI
NVSSFKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKQU
q~ ª£=S=^¥°§¡³ª²³°~ª=o£±£°´§°=i¡~²§¬=§¬=^¬²§¥³~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRM
q~ ª£=T=j³¬§¡§®~ª=o£±£°´§°±=¤=^¬²§¥³~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRN
q~ ª£=U=t£ªª=c§£ª¢±=§¬=^¬²§¥³~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRN
q~ ª£=V=^´~§ª~ ª£=`ª§«~²£=a~²~=§¬=^¬²§¥³~=~¬¢=_~° ³¢~KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRR
q~ ª£=NM=i§´£±²¡©=p³««~°·=~¬¢=`«®~°§±¬=_£²µ££¬=NVUQ=~¬¢=OMMTKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRT
q~ ª£=NN=j£~²=m°¢³¡²§¬=§¬=i ±KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKRT
q~ ª£=NO=o~²£=¤=`~±²~ª=`¦~¬¥£=e~¸~°¢=`~²£¥°·=x«L·°zKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKSN
q~ ª£=NP=c~¡²°±=r±£¢=§¬=^±±£±±§¬¥=f¬ª~¬¢=b°±§¬=o§±©KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKSQ



º́m~¥£

q~ ª£=NQ=a°³¥¦²=o§±©=`°§²£°§~=f¬¢£¶KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKSS
q~ ª£=NR=e~¸~°¢=`ª~±±§¤§¡~²§¬=^¡¡°¢§¬¥=²=j£~¬=a£®²¦=¤=t~²£°KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKSV



´§ºm~¥£

c°£µ°¢

q¦£=k~²§¬~ª=^¡²§¬=mª~¬f±=~=°£±³ª²=¤¡ªª~ °~²§¬= £²µ££¬
ª¡~ª=~¥£¬¡§£±~¬¢=±²~©£¦ª¢£°±²=¡°~¤²=~¬~²§¬~ª°£±®¬±£= ·
²¦£=d´£°¬«£¬²~¬¢=®£®ª£¤=^¬²§¥³~=~¬¢=_~° ³¢~=²=²¦£
rk``a=~¬¢=²¦£=µ§¢£°=§¬²£°¬~²§¬~ª=¡««³¬§²·=²=¢£´§±£~
¬~²§¬~ª= ¢£±£°²§¤§¡~²§¬I= ª~¬¢= ¢£¥°~¢~²§¬= ~¬¢= ¢°³¥¦²
°£±®¬±£=±·±²£«=µ¦§¡¦=³±£±=§¬¢§¡~²°±=~¬¢=«¢£°¬=²£¡¦¬ª¥·
²= «~©£= ~¬= ~±±£±±«£¬²= ¤´³ª¬£°~ §ª§²· ·= £«®ª·§¬¥= ²¦£

°£±£~°¡¦=¡ªª£¡²£¢=§¬=²¦£=®°¡£±±=¤=~³²¦°§¬¥=²¦§±=®ª~¬K

q¦§±=¢¡³«£¬²=±££©±=²~¢¢°£±±=§±±³£±=¤=±£°§³±=aiaa=§¬=^¬²§¥³~=~¬¢=_~° ³¢~=~¬¢±£°´£±=~±
~=¥³§¢£²=²¦£=¬~²§¬~ª=±§²³~²§¬=~¬¢¦§¥¦ª§¥¦²±=~°£~±=µ¦£°£=«§²§¥~²§¬=~¬¢=~¢~®²~²§¬=±¦³ª¢
¡¡³°K=f²=¤±²£°±=¡ª£~°£°=®~²¦µ~·±=²µ~°¢±=¡°¢§¬~²£¢=~¬¢=±²°~²£¥§¡=~¡²§¬±=²=~¢¢°£±±=²¦£
£¤¤£¡²±=¤=aiaa=~¬¢=§¢£¬²§¤§£±=¥~®±=§¬=¦³«~¬=~¬¢=²£¡¦¬ª¥§¡~ª=°£±³°¡£±K

q¦£rk``a=NMJv£~°=±²°~²£¥§¡=®ª~¬=¡~ªª±=¤°=²¦£=£±²~ ª§±¦«£¬²=¤=±³±²~§¬~ ª£=¤§¬~¬¡§¬¥=~²=²¦£
§¬²£°¬~²§¬~ª=ª£´£ª=µ¦§ª£=~ª±=£¬¡³°~¥§¬¥=«£« £°=±²~²£±=²=¡°£~²£=±§«§ª~°=«£¡¦~¬§±«±=~²=²¦£
¬~²§¬~ª=ª£´£ªK==^¬²§¥³~=~¬¢=_~° ³¢~=~¡¦§£´£±=²¦§±=²¦°³¥¦=²¦£=p³±²~§¬~ ª£f±ª~¬¢o£±³°¡£
c°~«£µ°©= EpfocFc³¬¢K= b±²~ ª§±¦£¢=  ·= ±£¡²§¬= UQ= ¤= ²¦£= b¬´§°¬«£¬²= m°²£¡²§¬= ~¬¢
j~¬~¥£«£¬²=^¡²=EOMNRFI§²µ§ªª~¢¢°£±±=²¦±£=~°£~±¤=pij=~¬¢=`ª§«~²£¦̀~¬¥£=^¢~®²~²§¬
~¬¢j§²§¥~²§¬=µ¦§¡¦=¡~¬¬²=°£~¢§ª·= £®ª~¬¬£¢=¤°=³¬¢£°=~¬¬³~ª=¥´£°¬«£¬²~ªª¡~²§¬±K
q¦£±£¤³¬¢±=µ§ªª±²°£¬¥²¦£¬²¦£¡~®~ §ª§²§£±¤=^¬²§¥³~=~¬¢=_~° ³¢~=~¬¢=§²±=ª¡~ª=§¬±²§²³²§¬±
²¦°³¥¦=¢°³¥¦²J°£ª~²£¢=®°¥°~««£±=~¬¢=®°«²£=¡ªª~ °~²§¬±=µ§²¦=°£ª£´~¬²=~¥£¬¡§£±=²
¡« ~²=¢°³¥¦²I=ª~¬¢=¢£¥°~¢~²§¬=~¬¢=¢£±£°²§¤§¡~²§¬K

t§²¦³²=²¦£~±±§±²~¬¡£¤=²¦£=r¬§²£¢=k~²§¬±=b¬´§°¬«£¬²=m°¥°~««£=~¬¢=²¦£°=«£« £°±=¤
²¦£=§¬²£°¬~²§¬~ª=¡««³¬§²·=²¦§±¢¡³«£¬²=µ³ª¢=¦~´£= ££¬=§¬¡«®ª£²£=~¬¢=f=²~©£=²¦§±=²§«£
²=¤³ªª·=°£¡¥¬§±£=²¦£§°=¡¬²°§ ³²§¬±K

q¦£=e¬³°~ ª£=jªµ·¬=g±®£¦

j§¬§±²£°=¤=e£~ª²¦=~¬¢=²¦£=b¬´§°¬«£¬²



´§§ºm~¥£

^¡©¬µª£¢¥£«£¬²±

q¦£= ®°¡£±±= ¤= ¢£´£ª®§¬¥= ^¬²§¥³~= C= _~° ³¢~ ±= OMNRJOMOM= k~²§¬~ª= ^¡²§¬= mª~¬W
`« ~²²§¬¥=a£±£°²§¤§¡~²§¬I=i~¬¢a£¥°~¢~²§¬=C=a°³¥¦² =°£¯³§°£¢=¡¬±§¢£°~ ª£=°£±£~°¡¦
~¬¢=¡¬±³ª²~²§¬=µ§²¦=~=´~°§£²·=¤=~¥£¬¡§£±=~¬¢=±²~©£¦ª¢£°±K=t§²¦³²=²¦£=~±±§±²~¬¡£=¤=²¦£±£
®~°²¬£°±=§²=§±=¢³ ²¤³ª=§¤=²¦§±=£¶£°¡§±£=~¬¢=°£±³ª²~¬²=¢¡³«£¬²=µ³ª¢=¦~´£= ££¬=®±±§ ª£K=q
²¦§±=£¬¢=²¦£=®®°²³¬§²·=§±= £§¬¥=²~©£¬=²=£¶®°£±±=µ°¢±=¤=~®®°£¡§~²§¬=~¬¢=¥°~²§²³¢£K

q¦£= d´£°¬«£¬²= ¤= ^¬²§¥³~= ~¬¢= _~° ³¢~= µ³ª¢= ª§©£= ²= ²¦~¬©= ²¦£= r¬§²£¢= k~²§¬±
a£´£ª®«£¬²=m°¥°~««£=~¬¢=²¦£=dª ~ª=b¬´§°¬«£¬²=c~¡§ª§²·=¤°=²¦£§°=§¬´~ª³~ ª£=±³®®°²=§¬
®°´§¢§¬¥=¤§¬~¬¡§~ª=~¬¢=²£¡¦¬§¡~ª=~±±§±²~¬¡£=²µ~°¢=²¦£=£ª~ °~²§¬=¤=²¦§±=¢¡³«£¬²K

m~°²§¡³ª~°=²¦~¬©±=§±=~ª±=£¶®°£±±£¢=²=²¦£=´~°§³±=~¥£¬¡§£±=~¬¢=±²~©£¦ª¢£°±=µ¦§¡¦=®~°²§¡§®~²£
§¬=²¦£=q£¡¦¬§¡~ª=^¢´§±°·=`««§²²££=~±=²¦£·=±£°´£¢=¬²=¬ª·=~±=±³°¡£±=¤=§¬¤°«~²§¬=µ¦§¡¦
¡¬²°§ ³²£¢=²=²¦£=£ª~ °~²§¬=¤=²¦£=k^m= ³²=~ª±=®°´§¢£¢=²¦£=«³¡¦=¬££¢£¢=®££°=°£´§£µ
¤=²¦£=¢¡³«£¬²=~¬¢=®°¨£¡²=¢³°§¬¥=§²±=´~°§³±=®¦~±£±K

c§¬~ªª·I=²¦£=OMMR=k^m=²£~«=¬££¢±=²= £=°£¡¥¬§±£¢=~±=§²=µ~±=²¦£§°=°§¥§¬~ªµ°©=²¦~²±£°´£±=~±
²¦£= ~±§±=¤°«=µ¦§¡¦=²¦§±=OMNR=´£°±§¬=¤=²¦£=k^m=µ~±=¢£´£ª®£¢K



´§§§ºm~¥£

^¬²§¥³~=C=_~° ³¢~ ±OMNRJOMOM=k~²§¬~ª=^¡²§¬
mª~¬=m°¨£¡²=q£~«

OMMR=k^m=q£~«
a°K=_°§~¬=`®£°
`°¢§¬~²°

t~ª²£°=`¦°§±²®¦£°
p§ª=~¬¢=t~²£°=`¬±£°´~²§¬=r¬§²

g£°°·=c£°¬~¬¢£¸
p§ª=~¬¢=t~²£°=`¬±£°´~²§¬=r¬§²

p¦~©~=c°~¬¡§±
b¬´§°¬«£¬²=a§´§±§¬

^±²ª£·=g±£®¦
i§´£±²¡©=a§´§±§¬

oª~¬¢=h£¬²§±¦
mmjr

^¢°§£ª=q¦§ ³
c°£±²°·=a§´§±§¬

OMNR=k^mq£~«
^²=i£µ§±
`°¢§¬~²°
b¬´§°¬«£¬²=a§´§±§¬

k¬£©~=k§¡¦ª~±
b¬´§°¬«£¬²=a§´§±§¬

f²~¨~¦=p§««¬
b¬´§°¬«£¬²=a§´§±§¬

^°§¡~=e§ªª
b¬´§°¬«£¬²=a§´§±§¬

i§~=k§¡¦ª±¬
b¬´§°¬«£¬²=a§´§±§¬

b±²¦£°=o±£=k££¢¦~«
f¬²£°¬



§¶ºm~¥£

^¡°¬·«±
^_pqJ ^¬²§¥³~=~¬¢_~° ³¢~=p~ª£±=q~¶
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sfĴ s³ª¬£°~ §ª§²·=f«®~¡²^±±£±±«£¬²



¶§ºm~¥£

b¶£¡³²§´£=p³««~°·

^¬²§¥³~=C=_~° ³¢~ ±=OMNRJOMOM=k~²§¬~ª=^¡²§¬=mª~¬W=`« ~²²§¬¥=a£±£°²§¤§¡~²§¬I=i~¬¢
a£¥°~¢~²§¬=C=a°³¥¦²§±=~=°£±®¬±£= ·=²¦£=d´£°¬«£¬²=¤=^¬²§¥³~=~¬¢=_~° ³¢~=²=²¦£
r¬§²£¢=k~²§¬±=`¬´£¬²§¬=²=`« ~²=a£±£°²§¤§¡~²§¬=Erk``aF=~¬¢=²¦£=µ§¢£°=§¬²£°¬~²§¬~ª
¡««³¬§²·=²W

§K¢£±¡°§ £=¦µ=²¦£=¡«®¬£¬²±=¤=a£±£°²§¤§¡~²§¬I=i~¬¢=a£¥°~¢~²§¬=~¬¢=a°³¥¦²
EaiaaF=«~¬§¤£±²=§¬=~¬¢=~¤¤£¡²=^¬²§¥³~=~¬¢=_~° ³¢~X

§§K£¶®ª~§¬=¦µ=²¦£=¬~²§¬=~¬¢=§²±=®£®ª£®°£¢§¡²I=°£¡°¢=~¬¢=°£±®¬¢=²=²¦£±£=£´£¬²±X
~¬¢

§§§K³²ª§¬£=³°=¢£±§°£¢=±²°~²£¥·=²=£¤¤£¡²§´£ª·=~¡¦§£´£=°£±§ª§£¬¡£=²=~¬¢=«~¬~¥£=²¦£±£
§«®~¡²±=§¬=~¡¡°¢~¬¡£=²=²¦£=rk``a=q£¬Jv£~°=p²°~²£¥·K

^¬=°§¥§¬~ª=k~²§¬~ª=^¡²§¬=mª~¬=Ek^mF=µ~±=¢°~¤²£¢=E ³²=¬£´£°=~®®°´£¢F=§¬=OMMR~¬¢=§± £§¬¥
³±£¢~±=~=®ª~²¤°«=¤°«=µ¦§¡¦=²=~ª§¥¬=²¦£=¬~²§¬ ±=aiaa=±²°~²£¥·=«´§¬¥=¤°µ~°¢=²=²¦£=NMJ
v£~°=p²°~²£¥·Keµ£´£°Iµ§²¦=²¦§±=´£°±§¬=¤=²¦£=k^m £§¬¥=¡«®§ª£¢=±«£=NM=·£~°±~¤²£°=²¦£
°§¥§¬~ª=OMMR=¢°~¤²I~ª±=°£¡¥¬§±£±=²¦~²²¦£°£=¦~´£= ££¬=±§¥¬§¤§¡~¬²=¡¦~¬¥£±²=²¦£=¬~²§¬~ª
±§²³~²§¬±µ¦§¡¦=¦~´£=¡~³±£¢=±«£=¡«®¬£¬²±²= £=«¢§¤§£¢=±§¥¬§¤§¡~¬²ª·=°=~ ~¬¢¬£¢
~ªª=²¥£²¦£°K^=®°§«£=£¶~«®ª£=¤=²¦§±=§±=²¦£=¡¬¡£®²=¤=~=k~²§¬~ª=i~¬¢=a£¥°~¢~²§¬=m°¤§ª£I
µ¦§¡¦=±³¥¦²=²=§¢£¬²§¤·=ª~¬¢=¢£¥°~¢~²§¬=¦²±®²±K

q¦§±=´£°±§¬=¤=²¦£=k^m=«´£±=~µ~·=¤°«=²¦~²=~®®°~¡¦=~±=§²=±³¥¥£±²±=~=±²~²§¡=¬~²³°£=²=aiaaK
t¦£¬=¬£=¡¬±§¢£°±=²¦£=§«®~¡²±=¤=¡ª§«~²£=¡¦~¬¥£=~¬¢²¦~²=²¦£¢£¤§¬§²§¬=¤=¢£±£°²§¤§¡~²§¬
 ²¦=±²°£±±=¦³«~¬=~¡²§´§²§£±=~±=©£·=¤~¡²°±= £¦§¬¢=²¦£§°=¡¡³°°£¬¡£=~=¢·¬~«§¡=~¬¢=~=°£~ª
²§«£=~®®°~¡¦=¬££¢±=²= £=®³°±³£¢Kq¦§±=¢¡³«£¬²=²¦£°£¤°£=¢£´§±£±=~=¬~²§¬~ª=aiaa
°£±®¬±£=±·±²£«=µ¦§¡¦=³±£±=~´~§ª~ ª£=§¬¢§¡~²°±=~¬¢=«¢£°¬=²£¡¦¬ª¥·=~±=~=«£~¬±=¤
®°£¢§¡²§¬I=´³ª¬£°~ §ª§²·=~±±£±±«£¬²I=«¬§²°§¬¥=~¬¢=§«®~¡²=~±±£±±«£¬²K

c§¬~ªª·=µ~±=²¦£=°£°¥~¬§±~²§¬¤=²¦£=k^m=²=~ª§¥¬=§²=²=²¦£=¤§´£=®£°~²§¬~ª= ¨£¡²§´£±=¤=²¦£
rk``a=NMJv£~°=p²°~²£¥§¡=p²°~²£¥·Kt¦£°£~±=²¦£=OMMR=¢°~¤²=¦~¢=²µ=±£¡²§¬±I=a£²£°«§¬~²§¬
¤=k^m=®°§°§²·=§±±³£±=~¬¢°̂£~±=~¬¢=c°«³ª~²§¬=¤=~=k~²§¬~ª=f«®ª£«£¬²~²§¬=mª~¬I=²¦§±=k^m
«£°¥£¢= ²¦=§¬²=¬£±£¡²§¬=¤¡³±£¢=¬=^ª§¥¬§¬¥=k~²§¬~ª=^¡²§¬=²=²¦£=NMJv£~°=mª~¬K



NOºm~¥£

_~¡©¥°³¬¢

f¬²°¢³¡²§¬

q¦£=d´£°¬«£¬²=¤=^¬²§¥³~=~¬¢=_~° ³¢~=¡««§±±§¬£¢=²¦£=¢°~¤²§¬¥=¤=~=k~²§¬~ª
^¡²§¬=mª~¬=Ek^mF=²=~¢¢°£±±=§±±³£±=¤=±£°§³±=ª~¬¢=¢£¥°~¢~²§¬=~¬¢¢°³¥¦²=§¬=OMMQ=~±
~¬= ª§¥~²§¬=³¬¢£°=²¦£=r¬§²£¢=k~²§¬±=`¬´£¬²§¬=²=`« ~²=a£±£°²§¤§¡~²§¬=Erk``aFK
q¦§±= £¶£°¡§±£= µ~±= ¡«®ª£²£¢= ²¦°³¥¦= ²¦£= £±²~ ª§±¦«£¬²= ¤= ~= q£¡¦¬§¡~ª= ^¢´§±°·
`««§²²££=Eq^`FI=¡«®°§±§¬¥=¤=©£·=±²~©£¦ª¢£°±I=µ¦§¡¦=¦£ª¢=~=±£°§£±=¤=¡¬±³ª²~²§¬±
~¬¢=±§²£=´§±§²±=²=¡«®ª£²£=²¦£=¢¡³«£¬²=§¬=OMMRK

q¦£=°£±³ª²~¬²=a°~¤²=k~²§¬~ª=^¡²§¬=mª~¬=µ~±=£ª~ °~²£¢=²=«££²=²¦°££=EPF=±®£¡§¤§¡
«~¬¢~²£±K=q¦£±£=µ£°£W

NKa£´£ª®«£¬²=¤=k~²§¬~ª=i~¬¢=a£¥°~¢~²§¬=m°¤§ª£=¤=^¬²§¥³~=~¬¢=_~° ³¢~K

OKa£²£°«§¬~²§¬=¤=k^m=®°§°§²·=§±±³£±=~¬¢=~°£~±K

PKc°«³ª~²§¬=¤=~=k~²§¬~ª=f«®ª£«£¬²~²§¬=mª~¬KN

q¦£=~¡²=¤=£ª~ °~²§¬¥=~=k^m=µ~±=£¶®£¡²£¢=²=±£°´£=~±=~=«£¡¦~¬§±«=²¦°³¥¦=µ¦§¡¦
~¤¤£¡²£¢=«£« £°=®~°²§£±=¤=²¦£=rk``a=¡³ª¢=±§¥¬~ª=²=®~°²¬£°=~¥£¬¡§£±=²¦£=²·®£±~¬¢
ª£´£ª±=¤=§¬²£°´£¬²§¬±=µ¦§¡¦=µ³ª¢= £=°£¯³§°£¢=²=£¤¤£¡²§´£ª·=°£¢³¡£=²¦£=´³ª¬£°~ §ª§²§£±
~¬¢= §«®~¡²±= ²= ¢£±£°²§¤§¡~²§¬I= ª~¬¢= ¢£¥°~¢~²§¬= ~¬¢= ¢°³¥¦²= EaiaaFKeµ£´£°I
µ§²¦³²=©£·=¥³§¢£ª§¬£±=¤°=²¦£=£ª~ °~²§¬=¤=k^m±I=²¦£=°£±³ª²~¬²=¢§±®~°§²·=~«¬¥=²¦£
®°¢³¡£¢= ¢¡³«£¬²±= ¢§¢= ¬²= ®°´§¢£= ¡ª£~°= ®~²¦µ~·±= ²µ~°¢= ¡°¢§¬~²£¢= ~¬¢
±²°~²£¥§¡=~¡²§¬±K

^±=~=°£±³ª²I=¢³°§¬¥=`lm=UI=²¦£=m~°²§£±=²=²¦£=rk``a=~¢®²£¢=~=q£¬Jv£~°=p²°~²£¥§¡=mª~¬
~¬¢=¤°~«£µ°©=²=£¬¦~¬¡£=²¦£=§«®ª£«£¬²~²§¬=¤=²¦£=`¬´£¬²§¬=EOMMUJOMNUFOEq¦£
p²°~²£¥·FK=p³ ±£¯³£¬²ª·=§¬=`lm=VI²¦£=®~°²§£±=²©=²¦£=¢£¡§±§¬=²=¡~ªª=³®¬= ~¤¤£¡²£¢
¡³¬²°·=®~°²§£±=~¬¢=²¦£°=°£ª£´~¬²=±²~©£¦ª¢£°±=²=³±£=k^m=~ª§¥¬«£¬²=¥³§¢£ª§¬£±=~±=~
°£¤£°£¬¡£=²ª=¤°=~ª§¥¬§¬¥=k^m±=~¬¢=²¦£°=°£ª£´~¬²=§«®ª£«£¬²~²§¬=~¡²§´§²§£±µ§²¦=²¦£=R
®£°~²§¬~ª= ¨£¡²§´£±=¤=²¦£=p²°~²£¥·PK

NEOMMRF=c§¬~ª=o£®°²=¤=q¦£=q£¡¦¬§¡~ª=^¢´§±°·=`««§²²££=¬=²¦£=a°~¤²=k~²§¬~ª=^¡²§¬=mª~¬
³¬¢£°=²¦£=`¬´£¬²§¬=²=`« ~²=a£±£°²§¤§¡~²§¬
Oa£¡§±§¬=PL`lmU= q¦£=NMJ·£~°=±²°~²£¥§¡=®ª~¬=~¬¢=¤°~«£µ°©=²=£¬¦~¬¡£=²¦£
§«®ª£«£¬²~²§¬=¤=²¦£=`¬´£¬²§¬
¦²²®WLLµµµK³¬¡¡¢K§¬²Li§±²±Lp§²£a¡³«£¬²i§ °~°·LNMv£~°p²°~²£¥·La£¡§±§¬BOMP`lmUBOM~¢
®²§¬BOM¤BOMq¦£BOMp²°~²£¥·K®¢¤
Pa£¡§±§¬=OL`lmV



NPºm~¥£

a£±¡°§®²§¬=¤=^¬²§¥³~=~¬¢=_~° ³¢~

d£¥°~®¦·
^¬²§¥³~=~¬¢=_~° ³¢~=§±=~=²µ§¬=§±ª~¬¢=±²~²£=ª¡~²£¢=§¬=²¦£=`~°§  £~¬=p£~=~®®°¶§«~²£ª·
ORM=«§ª£±=p³²¦£~±²=¤=m³£°²=o§¡=~¬¢=§±=²¦£=«±²=¡£¬²°~ª=¤=²¦£i££µ~°¢f±ª~¬¢=¡¦~§¬
µ¦§¡¦=±²~°²±=µ§²¦=²¦£=s§°¥§¬=§±ª~¬¢±=§¬=²¦£=t£±²=~¬¢=£¬¢±=µ§²¦=a«§¬§¡~=§¬=²¦£=p³²¦=Ec§¥
NQFK==q¦£°£=~°£=±£´£°~ª=²§¬·=³¬§¬¦~ §²£¢=§±ª~¬¢±=±³°°³¬¢§¬¥=^¬²§¥³~X=o£¢¬¢~=EMKS=±¯K
«§ª£±=°=NKS±¯K©«F= £§¬¥=²¦£=ª~°¥£±²K=q¦£=®°£¡§±£=¡°¢§¬~²£±=¤=^¬²§¥³~~°£NTNM
ª~²§²³¢£I=SNRR =ª¬¥§²³¢£I=_~° ³¢~=§±=OU=«§ª£±=¬°²¦=¤=^¬²§¥³~=~²=ª~²§²³¢£=NTPR =~¬¢
ª¬¥§²³¢£=SNQU K=^¬²§¥³~=§±=°³¥¦ª·=°³¬¢=~¬¢=¦~±=~¬=~°£~=¤=NMU=±¯K=«§ª£±=EOUM=±¯K=©«F

~¬¢=_~° ³¢~=SO=±¯K=«§ª£±=ENSM=±¯K
©«Fµ§²¦~¬= £¶¡ª³±§´£= £¡¬«§¡
¸¬£=¤=NNMIMTN=±¯K=©«K

q¦£=§±ª~¬¢±=¤=^¬²§¥³~=~¬¢=_~° ³¢~
~°£=£«£°¥£¬²=®~°²±=¤=~=PQMM=±¯K=©«
±³ «~°§¬£= ®ª~²¤°«K= q¦£= ¢£®²¦= ¤
µ~²£°=  £²µ££¬= ²¦£= ²µ= §±ª~¬¢±= §±
OTKPP«K=q¦£=¡~±²ª§¬£=¤=^¬²§¥³~=§±
§¬¢£¬²£¢= µ§²¦= ¬³«£°³±= §±ª~¬¢±I
¡°££©±I=§¬ª£²±I=~±±¡§~²£¢=±~¬¢= ~°±
~¬¢=µ£²ª~¬¢±K=^=ª~°¥£=®°²§¬=¤=²¦£
£~±²I= ¬°²¦= ~¬¢= ±³²¦= ¡~±²±= ~°£
®°²£¡²£¢= ·=¤°§¬¥§¬¥=°££¤±K=l¬=²¦£
µ£±²=¡~±²I=²¦£°£=~°£=ª~°¥£=~°£~±=¤
±~¬¢·= ²²«§¬=±¦~ªªµ=µ~²£°I=µ§²¦
±~¬¢·= ²²«= £²µ££¬=¤°§¬¥§¬¥=°££¤±
~¬¢= ²¦£= ±¦°£K= q¦£= ¡~±²ª§¬£= ¤
_~° ³¢~= §±= ª£±±= ´~°§£¢=  ³²= ¦~±
£¶²£¬±§´£=°££¤=±·±²£«±=£±®£¡§~ªª·=¤¤
²¦£= £~±²= ¡~±²K= q¦£= `¢°§¬¥²¬
i~¥¬=§±= °¢£°£¢= ·=«~¬¥°´£±
~¬¢= ±~¬¢= °§¢¥£±K= q¦§±= ~°£~= §±= ¤
±§¥¬§¤§¡~¬²= §«®°²~¬¡£= ²= ²¦£
¤§±¦£°§£±=~¬¢=µ§ª¢ª§¤£=¤=_~° ³¢~

^¬²§¥³~= ¡~¬=  £= ¢£±¡°§ £¢= ~±
³¬¢³ª~²§¬¥K=q¦£=¦§¥¦£±²=®§¬²=§¬=^¬²§¥³~=§±=j²=l ~«~=NIPNV=¤²=EQMO=«F=§¬=²¦£=±³²¦µ£±²
µ¦£°£=²¦£=²¦£°=±²££®£±²=±ª®£±=~°£=ª¡~²£¢K=pª®£±=¤=NNM OMM~°£=¡««¬=§¬=²¦§±
°£¥§¬= ³²=§¬=ª¡~ª§¸£¢=~°£~±=§¬=²¦£=±³²¦I=±ª®£±=³®=²=PMM£¶§±²K=^¬²§¥³~=¦~±=²¦°££
²®¥°~®¦§¡=¸¬£±K=q¦£=¤§°±²=¸¬£=¡¬±§¢£°£¢=§±=²¦£=«³¬²~§¬³±=±³²¦µ£±²=´ª¡~¬§¡

Q¦²²®WLLµµµKµ°ª¢«~®±¬ª§¬£K¡«L~¡~¢£«§~L~¡~¢£«§~|~¬²§¥³~|®ª§²§¡~ª|«~®K¦²«

c§¥³°£Nj~®=¤=^¬²§¥³~=~¬¢=_~° ³¢~



NQºm~¥£

°£¥§¬K=f²=§±=¡«®°§±£¢=¤=¦~°¢=§¥¬£³±=°¡©±=§¬=²¦£=³®ª~¬¢±=~¬¢=±£¢§«£¬²~°·=«~²£°§~ª=§¬
~±±¡§~²£¢=´~ªª£·±K=q¦£=´~ªª£·=±·±²£«±=¤=²¦§±=´ª¡~¬§¡=°£¥§¬=¡¬±§±²=¤=±~¬¢·=ª~«±=°
ª~«±=¤=¬£~°=¬£³²°~ª=®e=µ¦§¡¦=§±=¡¬¢³¡§´£=²=²°££=¥°µ²¦K=q¦£=±£¡¬¢=¸¬£=§±=²¦£
°£ª~²§´£ª·=¤ª~²=`£¬²°~ª=mª~§¬±K=q¦§±=°£¥§¬=§±=¡¦~°~¡²£°§¸£¢= ·=¦£~´·=¡ª~·±µ¦§¡¦=~°£=¬²
°£~¢§ª·=¢°~§¬£¢=~¬¢=¬£~°=¬£³²°~ª=®eI=±«£=¡~ª¡~°£³±=¡ª~·±=~°£=¤³¬¢=§¬=®~°²±K=f¬
¥£¬£°~ªI=²¦£±£=±§ª±=~°£=¦~°¢=²=µ°©K=q¦£=²¦§°¢=¸¬£=¡~¬= £=¢£±¡°§ £¢=~±=²¦£=°ªª§¬¥
ª§«£±²¬£=¦§ªª±=~¬¢=´~ªª£·±=¤=²¦£=k°²¦=~¬¢=b~±²K=q¦£=ª§«£±²¬£=~°£~±=§¬²¦£=k°²¦=¦~´£
¦§¥¦=¡ª~·=¡¬²£¬²= ³²=®±±£±±=¥¢=±²°³¡²³°£=~¬¢=¦~´£=~=¦§¥¦= ~±£=±²°³¡²³°£=~¬¢=¦§¥¦
 ~±£=±~²³°~²§¬I=®¦=UKOK=q¦£±£=±§ª±=~°£=¥£¬£°~ªª·=®°¢³¡²§´£K=eµ£´£°I=²¦£=ª§«£±²¬£
~°£~±=§¬=²¦£=b~±²=¡¬±§±²=¤=¡«®ª£¶=±¦~ªªµ=~¬¢=¢££®=¡~ª¡~°£³±=±§ª±=~¬¢=²¦£=¢°§£°
¡ª§«~²£=°£±²°§¡²±=®°¢³¡²§´§²·K

_~° ³¢~=§±=¥£ª¥§¡~ªª·=¡¬¬£¡²£¢=²=^¬²§¥³~= ³²=¢³£=²=±£~=ª£´£ª=°§±£=~²=²¦£=£¬¢=¤
²¦£=ª~±²=§¡£J~¥£=~°³¬¢=NMIMMM=·£~°±=~¥I=§±=¬µ=±£®~°~²£¢= ·=~=±¦~ªªµ=~°£~=¤=±£~K
_~° ³¢~=~ª±=¦~±=²¦°££=¥£ª¥§¡~ª=°£¥§¬±W

NKq¦£=e§¥¦ª~¬¢±=ª§«£±²¬£=~°£~=¡¬±§±²±=«±²ª·=¤=¦~°¢=ª§«£±²¬£±I=µ¦§¡¦=¡¬²~§¬
¡~´£°¬±=~¬¢=±§¬©=¦ª£±

OKq¦£= `¢°§¬¥²¬= i§«£±²¬£= °£¥§¬I= µ¦§¡¦= ¡¬²~§¬±= ±~¬¢·= ~¬¢= ¤±±§ª§¤£°³±
±£¢§«£¬²±=ª£±±=¡°·±²~ªª§¬£=²¦~¬=²¦£=e§¥¦ª~¬¢=ª§«£±²¬£

PKq¦£=m~ª«£²²=m§¬²=p£°§£±K==q¦§±=´£°ª§£±=²¦£=e§¥¦ª~¬¢±=~¬¢=`¢°§¬¥²¬=¤°«~²§¬±
§¬=¡~±²~ª=~°£~±=¬=²¦£=µ£±²£°¬=±§¢£=¤=²¦£=§±ª~¬¢I=£±®£¡§~ªª·= £²µ££¬=m~ª«£²²
m§¬²=~¬¢=p~¬¢=d°³¬¢=~¬¢=§±=¡«®±£¢=¤= £~¡¦=±~¬¢±=~¬¢=°§¢¥£±I=µ§²¦=±¦£ªª·
¦°§¸¬±K==`¬±§¢£°~ ª£=~«³¬²±=¤²¦£±£=±~¬¢·=¢£®±§²±=¦~´£= ££¬=±³°¤~¡£
«§¬£¢=¤°=³±£=§¬=¡¬±²°³¡²§¬K

_~° ³¢~=§±=°£ª~²§´£ª·=¤ª~²=µ§²¦=±«£=ªµ=ª·§¬¥=¦§ªª±=°§±§¬¥=²=¨³±²=³¬¢£°=NOR=¤²=EQM«F=§¬=²¦£
e§¥¦ª~¬¢±=~°£~K=l¬=²¦£=µ£±²£°¬=±§¢£=¤=²¦£=§±ª~¬¢=§±=²¦£=`¢°§¬¥²¬=i~¥¬=~´£°~¥§¬¥
~ ³²¬£=~¬¢=~=¦~ª¤=«§ª£±=§¬=µ§¢²¦=~¬¢=±£®~°~²£¢=¤°«=²¦£=±£~= ·=~=¬~°°µ=±®§²=¤
±~¬¢K=_~° ³¢~ ±=²®¥°~®¦·=§±=°£ª~²§´£ª·=³¬§¤°«I=±~¬¢=¢³¬£±=~°£=®°£±£¬²= ³²=²¦£=ª~¬¢=§±
¥£¬£°~ªª·=¡´£°£¢= ·=ª§«£±²¬£=~¬¢=±~¬¢K

`ª§«~²£
q¦£=¡ª§«~²£=¤=^¬²§¥³~=~¬¢=_~° ³¢~=§±=¡¦~°~¡²£°§¸£¢=~±= £§¬¥=«¢£°~²£ª·=~°§¢=²°®§¡~ª
«~°§²§«£K=f²=¦~±=«~°©£¢=µ£²=Eg³ª·a£¡£« £°F=~¬¢=¢°·=Eg~¬³~°·g³¬£F=±£~±¬±=µ§²¦
ª§²²ª£=´~°§~²§¬=§¬=¢~§ª·=±£~±¬~ª=²£«®£°~²³°£±K=q¦£=PMJ·£~°=~´£°~¥£=²£«®£°~²³°£=¤°
^¬²§¥³~=~¬¢=_~° ³¢~=§±=OVKV̀ =ENVUNJOMNM̂aFK=q°£¬¢=~¬~ª·±§±=¤=~´£°~¥£=²£«®£°~²³°£±
 ·= ²¦£= a£®~°²«£¬²= ¤= j£²£°ª¥§¡~ª= p£°´§¡£±= ¦~±= ±¦µ¬= ~= ¥£¬£°~ªª·= ³®µ~°¢
®°¨£¡²§¬I=~®®°¶§«~²£ª·=HMKS̀ K=^¢¢§²§¬~ªª·I=§¬=²¦£=QMJ·£~°=²§«£±¡~ª£=®°´§¢£¢=§¬=²¦£
¢~²~= ²¦£= °~²§=¤=~ ´£L £ªµ= ~´£°~¥£= ²£«®£°~²³°£·£~°±= µ~±=NRLORI=  ³²= «°£
§«®°²~¬²ª·=NN=¤=²¦±£=·£~°±=¡¡³°°£¢=µ§²¦§¬=²¦£=ª~±²=²µ£¬²·=¤=²¦£=²§«£±¡~ª£K=Ep££=c§¥



NRºm~¥£

OFRl´£°=~=²¦§°²·=·£~°=®£°§¢I=§²=µ~±=¢£²£°«§¬£¢=²¦~²=²¦£=¡ª£±²«¬²¦=²£¬¢£¢=²= £
c£ °³~°·=µ¦§ª£=²¦£=µ~°«£±²=«¬²¦=µ~±=^³¥³±²K

o~§¬¤~ªª=²£¬¢±=²= £=´~°§~ ª£I=µ§²¦=±£´£°£=¢°³¥¦²±=¡¡³°°§¬¥=£´£°·=RNM=·£~°±K=b´~®J
²°~¬±®§°~²§¬=°~²£±=~°£=¦§¥¦K=a³°§¬¥=²¦£=¢°³¥¦²=¤=NVUPNVURI=ª£±±=²¦~¬=NMMM««=¤=°~§¬
¡¡³°°£¢= ´£°= ON= «¬²¦±K= ^ªª= ±³°¤~¡£= °£±£°´§°±= ¦~¢= ¢°§£¢= ³®= ~¬¢= ²¦£= ±³®®ª·= ¤
¥°³¬¢µ~²£°=®°¢³¡£¢=¬ª·=NLS²¦=¤=¬~²§¬~ª=¢£«~¬¢~¬¢=~±=~=°£±³ª²µ~²£°=¦~¢=²= £
§«®°²£¢=¤°«¬£§¥¦ ³°§¬¥§±ª~¬¢±K==j°£=°£¡£¬²=¢°³¥¦²±=¦~´£= ££¬=¬£~°ª·=~±=±£´£°£
 ³²=²¦£=~´~§ª~ §ª§²·=¤=¢£±~ª§¬§¸£¢=µ~²£°=¦~±=«~¢£=²¦£=§«®~¡²=ª£±±=´§±§ ª£K

q¦£=~´£°~¥£=°~§¬¤~ªª=~¡°±±=²¦£=§±ª~¬¢=§¬=²¦£=¢§°£¡²§¬=¤=®°£´~§ª§¬¥=¬°²¦£~±²=²°~¢£=µ§¬¢±
§±=~ ³²=PP=§¬¡¦£±=§¬=²¦£=¬°²¦£~±²=²=´£°=RM=§¬¡¦£±=®£°=·£~°=§¬=²¦£=±³²¦µ£±²K=q¦£
~´£°~¥£=°~§¬¤~ªª=®£°·£~°=ENVSNJNVVMF=§±=~®®°¶§«~²£ª·=QSKPM=§¬¡¦£±K==m~¬=£´~®°~²§¬
~´£°~¥£±=~°£=~ ³²=TT=§¬¡¦£±=®£°=·£~°=~¬¢=®£¬=µ~²£°=£´~®°~²§¬=§±=£±²§«~²£¢=~²=SR
§¬¡¦£±=®£°=·£~°K==_~° ³¢~=¦~±=~=ªµ£°=°~§¬¤~ªª=~´£°~¥£K

a~²~=¤°«=²¦£=a£®~°²«£¬²=¤=j£²£°ª¥§¡~ª=p£°´§¡£±=~°£=~ª±=±¦µ§¬¥=~=¬²§¡£~ ª£
²°£¬¢=¤=°§±§¬¥=®°£¡§®§²~²§¬=E±££=c§¥=PSFK=eµ£´£°=§¤=¢~²~=µ£°£=²= £=¡³¬²£¢=~±=¬³« £°
¤=·£~°±=~ ´£L £ªµ=²¦£=«£~¬I=²¦£¬=§²=µ³ª¢= £=¬²£¢=²¦~²=§¬=²¦£=£§¥¦²·=·£~°±

Rp³°¡£W=a£®~°²«£¬²=¤=j£²£°ª¥§¡~ª=p£°´§¡£±
Sp³°¡£W=a£®~°²«£¬²=¤=j£²£°ª¥§¡~ª=p£°´§¡£±
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o£®°²



OSºm~¥£

`°§«£Im´£°²·~¬¢=b¬´§°¬«£¬²~ª=a£¥°~¢~²§¬
`°§«£I=®´£°²·=~¬¢=£¬´§°¬«£¬²~ª=¢£¥°~¢~²§¬=~°£=¡¬±§¢£°£¢=«~¨°=§±±³£±=~¤¤£¡²§¬¥
²¦£=¤³²³°£=¢£´£ª®«£¬²=¤=^¬²§¥³~=~¬¢=_~° ³¢~K=q¦£=`a_=§¬=§²±=°£¡£¬²=£¡¬«§¡=°£´§£µ
¬²£¢=²¦~²=´§ª£¬²=¡°§«£=§¬´ª´§¬¥=¤§°£~°«±=¦~¢=²¦£=®²£¬²§~ª=²=³¬¢£°«§¬£=²¦£= KKK=±¡§~ª
~¬¢=£¡¬«§¡=¤~ °§¡=¤=²¦£=¡³¬²°·I= ³²=~ª±= £¡~³±£=¤=§²±=®²£¬²§~ª=§«®~¡²=¬
²³°§±« K=m´£°²·=§±=~ª±=~=«~¨°=¡¬¡£°¬=µ§²¦=£±²§«~²£±=~±=¦§¥¦=~±=NUB= £§¬¥=¯³²£¢I
³®=¤°«=~¬=£±²§«~²£¢=NOB=§¬=NVVQK=^=±³°´£·=¡¬¢³¡²£¢=§¬=OMMS=£±²§«~²£¢=²¦£=¡³¬²°· ±
®´£°²·=ª£´£ª±=~²=NUKQBK=f¬=OMNOI¦µ£´£°I®´£°²·=£±²§«~²£±=¦~´£¢£¡°£~±£¢=²=VB
 ~±£¢=¬=~=±³°´£·=¢¬£= ·=²¦£=c¢=~¬¢=^¥°§¡³ª²³°£=l°¥~¬§¸~²§¬NNK=q¦£=®´£°²·=ª£´£ª
§±=¤=¡¬¡£°¬=~¬¢=²¦£=d´£°¬«£¬²=§±=µ£ªª=~µ~°£=¤=²¦§±=±§²³~²§¬K=f¬=l¡² £°=OMNOI²¦£
j§¬§±²°·=¤=^¥°§¡³ª²³°£=§¬§²§~²£¢=±²£®±=²=~¢¢°£±±=²¦§±=±§²³~²§¬= ·=±§¥¬§¬¥=~¬=~¥°££«£¬²
µ§²¦=²¦£=c^l=²=°£¢³¡£=£¶²°£«£=®´£°²·=§¬=²¦£=²µ§¬=§±ª~¬¢=±²~²£K

f²=§±=µ°²¦=¬²§¬¥=²¦~²=²¦£=®°£´§³±=°£®°²=«£¬²§¬£¢=¤°«=²¦£=`a_=~ª±=¬²£¢=²¦~²=²¦£°£
µ~±=~¬§¬¡°£~±£=§¬=£´§¢£¬¡£=¤=¡~±²~ª=¢£¥°~¢~²§¬=µ¦§¡¦=¡³ª¢=¦~´£=~¢´£°±£=§«®~¡²±
¬=²¦£=¯³~ª§²·=¤=²¦£=£¬´§°¬«£¬²=~¬¢=²¦£=²³°§±«=§¬¢³±²°·K=^¬²§¥³~=~¬¢=_~° ³¢~=£¬¨·±
~=¦§¥¦=±²~¬¢~°¢=¤=ª§´§¬¥= ³²=²¦£=£¡¬«·=ª§©£=«~¬·=pfapI=§±=¤°~¥§ª£=~¬¢=´³ª¬£°~ ª£=²
±¡§~ª=~¬¢=£¬´§°¬«£¬²~ª=§±±³£±I=µ¦§¡¦=§¬¡ª³¢£±=²¦£=§«®~¡²±=¤=¢§±~±²£°±I=§¬=®~°²§¡³ª~°
¦³°°§¡~¬£±K

b¡¬«·
q¦£=£¡¬«·=¤=^¬²§¥³~=~¬¢=_~° ³¢~=§±=±£°´§¡£= ~±£¢K=q³°§±«=~¬¢=¥´£°¬«£¬²
±£°´§¡£±=°£®°£±£¬²=²¦£=©£·=±³°¡£±=¤=£«®ª·«£¬²=~¬¢=§¬¡«£K=q³°§±«=~¡¡³¬²£¢=¤°
«°£=²¦~¬=¦~ª¤=¤=²¦£=dam=§¬=OMMR=~¬¢=§±=~ª±=²¦£=®°§¬¡§®ª£=£~°¬£°=¤=¤°£§¥¬=£¶¡¦~¬¥£K
q¦£=±§²³~²§¬=¦~±=¬²=¡¦~¬¥£¢=«³¡¦=¤°=OMNN=²=OMNOK=eµ£´£°I=²¦£=²³°§±«=§¬¢³±²°·=§±
´³ª¬£°~ ª£=²=£¬´§°¬«£¬²~ª=¤~¡²°±=±³¡¦=~±=´§ª£¬²=e³°°§¡~¬£±=µ¦§¡¦=~°£=£¶®£¡²£¢=²
§¬¡°£~±£=§¬=§¬²£¬±§²·=~¬¢=¡¡³°°£¬¡£= £¡~³±£=¤=¡ª§«~²£=¡¦~¬¥£K

l´£°= ²¦£= ·£~°±I= ^¬²§¥³~= ~¬¢= _~° ³¢~ ±= £¡¬«§¡= ®£°¤°«~¬¡£= ¦~±= ¤ª³¡²³~²£¢
±§¥¬§¤§¡~¬²ª·K=f¬=²¦£=NVUM ±=~´£°~¥£=¥°µ²¦=¡~¬= £=£±²§«~²£¢=²=~ ³²=TBI=µ¦§ª£=§¬=²¦£
NVVM ±=¥°µ²¦=±ªµ£¢=²=~®®°¶§«~²£ª·=PKPB=~¬¢=²¦£¬= £²µ££¬=OMMMJOMMQ=§²=¤³°²¦£°
¢£¡°£~±£¢=²=~ ³²=OBKq¦§±=¡³ª¢=¦~´£= ££¬=~²²°§ ³²£¢=²=²¦£=¡³¬²°·=£¶®£°§£¬¡§¬¥
±£´£°~ª=¢£´~±²~²§¬¥=¦³°°§¡~¬£±=¤°«=NVVRNVVVI=²¦£=£¡¬«§¡=¥°µ²¦=°~²£=®ª³««£²£¢K
eµ£´£°I=²¦£=¥°µ²¦=°~²£=±££«±=²= £=¬=~¬=³®µ~°¢=±µ§¬¥=~¥~§¬K=f¬=OMMRI=^¬²§¥³~=~¬¢
_~° ³¢~=¦~¢=~=dam=¤=rpA=UTQKV=«§ªª§¬I=µ§²¦=~=¥°µ²¦=°~²£=¤=TKMT=~¬¢=~¬=§¬¤ª~²§¬=°~²£
¤=OKNMK=_£²µ££¬=OMMR=~¬¢OMMUI=¥°µ²¦=~´£°~¥£¢=TKNB=®°§«~°§ª·=~±=~=°£±³ª²=¤=~¡²§´§²§£±
°£ª~²£¢=²=²¦£=¦±²§¬¥=¤=²¦£=`°§¡©£²=t°ª¢=`³®K=c°«=OMMVJOMNN=µ§²¦=²¦£=¬±£²=¤=²¦£
¥ª ~ª=¤§¬~¬¡§~ª=¡°§±§±I=²¦£=£¡¬«·=£¶®£°§£¬¡£¢=~¬=~´£°~¥£=¡¬²°~¡²§¬=¤=TB=®£°
~¬¬³«K=f¬=OMNNNO²¦£°£=µ~±=~¬=§«®°´£«£¬²=§¬=²¦£=dam=µ¦§¡¦=µ~±=rpaANKNOR= §ªª§¬I
µ§²¦=~=¥°µ²¦=°~²£=¤JMKVUBK

NN¦²²®WLLµµµK¡~°§ ~°£¬~K¡«L~¬²§¥³~L¬£µ±Lª~²£±²LNMNVTTJ~¥°££«£¬²J±§¥¬£¢J²J
£°~¢§¡~²£J£¶²°£«£J®´£°²·K¦²«
NOb``_=dam=¢~²~=OMMMJOMNQ



OTºm~¥£

q¦£=°£¡£¬²=¥ª ~ª=¤§¬~¬¡§~ª=¡°§±§±=¦~±=¡~³±£¢=²¦£=d´£°¬«£¬²=¤=^¬²§¥³~=~¬¢=_~° ³¢~
²=¢°~«~²§¡~ªª·=°£¢³¡£=§²±=¤§¬~¬¡§~ª=¡««§²«£¬²±=§¬=«~¬·=~°£~±K=q¦£=`«®°£¦£¬±§´£
d~®=^¬~ª·±§±=²=^±±£±±=²¦£=lb`p=`««§±±§¬ ±=^¬¢=j£« £°=p²~²£± =p²~²³±=f¬=q£°«±=l¤
i~¬¢=j~¬~¥£«£¬²=f¬±²§²³²§¬~ªI=q£¡¦¬§¡~ª=~¬¢=e³«~¬=`~®~¡§²·=®°´§¢£¢=²¦£= ~±§±=¤
¤§¬~¬¡§~ª=~¬~ª·±§±=¤°=ª~¬¢=«~¬~¥£«£¬²K=q¦£=dam=Ek«§¬~ªF=¤=^¬²§¥³~=~¬¢=_~° ³¢~=§¬
OMNP=µ~±=rpa=NINTSIMMMIMMM=Eb`APINTRIOMMIMMMFK=l¤=²¦§±I= ³¢¥£²~°·=~ªª¡~²§¬±=¤°=pijJ
°£ª~²£¢a§´§±§¬±=~«³¬²£¢=²=b`A=VNTQIOSV=°=MKOVB=¤=²¦£=´£°~ªª=¬~²§¬~ª=°£´£¬³£±K
f¬´£±²«£¬²±=§¬=²£¡¦¬ª¥·=~¬¢=²°~§¬§¬¥=¦~´£=«±²ª·= ££¬=~¤¤°¢£¢=²¦°³¥¦=®°¨£¡²±
³¬¢£°²~©£¬=µ§²¦=§¬²£°¬~²§¬~ª=¢¬°=¤³¬¢§¬¥=~¬¢=²¦£±£=²°~§¬§¬¥=®®°²³¬§²§£±=~°£=³±³~ªª·
±¦°²¡³°±£±K==k= ³¢¥£²±=~°£=~¬¬³~ªª·=~±±§¥¬£¢=±®£¡§¤§¡~ªª·=¤°=®³°¡¦~±£=¤=¬£µ
£¯³§®«£¬²=~¬¢=²¦£°£=§±=~=¥£¬£°~ª=ª~¡©=¤=¤§¬~¬¡§~ª=°£±³°¡£±=~´~§ª~ ª£=²=²£¡¦¬§¡~ª=±²~¤¤K

l¤=¬²£I=§±=²¦£=±§¥¬§¤§¡~¬²=¤~§ª³°£=²=¡ªª£¡²=°£´£¬³£±=¤°«=²¦£=ª~¬¢=§¬¤°«~²§¬=±£°´§¡£±
¤¤£°£¢= ·=²¦£=i~¬¢±=~¬¢=p³°´£·±=~¬¢=i~¬¢=o£¥§±²°·=a§´§±§¬±=~¬¢=²¦§±=§±=~=ª±²=®®°²³¬§²·
²=¤¤±£²=²¦£=±¦°²¤~ªª±=§¬= ³¢¥£²=~ªª¡~²§¬±=²=¡´£°=®£°~²§¬¥=£¶®£¬¢§²³°£K=f¬=_~° ³¢~I
¬=®°®£°²·=²~¶£±=~°£=¡¦~°¥£¢=~¬¢=²¦£°£¤°£=²¦£=_~° ³¢~=`³¬¡§ª=¡~¬¬²¤³¬¢=²¦£
£±²~ ª§±¦«£¬²=¤=¢£´£ª®«£¬²=§¬¤°~±²°³¡²³°£=°=pij=¤°=``^=§¬=_~° ³¢~K

q~ ª£Odl^_=^¥£¬¡·=p®£¡§¤§¡=^ªª¡~²§¬±=²=pijLaijj=p³®®°²

^dbk`v

b±²§«~²£¢
_radbq
EOMNRF

El°§¥§¬~ªF
_radbq=EOMNQF

^¡²³~ª
b¶®£¬¢§²³°£
EOMNPF

a£´£ª®«£¬²=`¬²°ª=^³²¦°§²·TTTIMRM TTNINPQ RUSIOSR

p³°´£·±=a§´§±§¬ NINUQITPSNNUMISSSVTOIRMT

i~¬¢±=a§´§±§¬ SPSINNN RTPIPQT QUVIVPS

b¶²£¬±§¬=a§´§±§¬ NIMVQINNQNIOTVIOSPNINRNISRU

`²²¬=a§´§±§¬ TNSIUUT TOOIQQP STVIRUP

c°£±²°·=a£®~°²«£¬² QUQIMNN QUVIQTO PSRIVRQ

p§ª=~¬¢=t~²£°=`¬±£°´~²§¬=r¬§²M M M

c§±¦£°§£±=a§´§±§¬ NIPNRIUSONIQNQINMSNINPRINSQ

b¬´§°¬«£¬²=a§´§±§¬ NIOVQIOMQNIOOQIUSVNINOQIRRO

a£®~°²«£¬²= ¤= j£²£°ª¥§¡~ª
p£°´§¡£± OINVNINSTOIPOTINPSNIURNIQVQ

k~²§¬~ª=l¤¤§¡£=¤=a§±~±²£°=p£°´§¡£±URSIUPO UOQIOQP UNTINRS

qlq^i NMIRRMIVTQNMIUMSISTVVINTQIOSV

dl^_=q²~ª=b¶®£¬¢§²³°£NIMPTIQQSIOVRUTPINRPIPVTNIMSTISRPINRP



OUºm~¥£

f²=§±=£´§¢£¬²=²¦~²=¬~²§¬~ª=®°§°§²§£±=¤°= ³¢¥£²~°·=~ªª¡~²§¬±=~±¡°§ £=~=°£ª~²§´£ª·=ªµ
§«®°²~¬¡£=²=§¬´£±²«£¬²±=§¬= ³§ª¢§¬¥=¦³«~¬=~¬¢=²£¡¦¬§¡~ª=¡~®~¡§²§£±=¤°=pij=§¬=²£°«±
¤=³®¥°~¢§¬¥=¤=±©§ªª±I=²ª±=~¬¢²£¡¦¬ª¥§£±I=«~§¬²~§¬§¬¥=¡³°°£¬¡·=¤=¢~²~=~¬¢=°£´§£µ±
¤=®ª§¡§£±I=ª~µ±=~¬¢=°£¥³ª~²§¬±K=`°µ¬=ª~¬¢±=°£¬²~ª=°~²£±=~°£=ªµ=EANMML~¡°£L~¬¬³«F
~¬¢=~°£=¬²=°£ª~²£¢=²=«~°©£²=´~ª³£I=²¦³±=§¬¦§ §²§¬¥=²¦£=~ §ª§²·=²=°~§±£=¤³¬¢§¬¥=¤°«=²¦§±
±³°¡£K=`¬±£¯³£¬²ª·I=¤³¬¢§¬¥=¤°= ³§ª¢§¬¥=pij=¡~®~¡§²·=§±=³±³~ªª·=~¢¢°£±±£¢=²¦°³¥¦
®°¨£¡²±=¤³¬¢£¢= ·=¢¬°=~¥£¬¡§£±=~¬¢=²¦£°£¤°£=ª~¡©±=±³¡¡£±±§¬=~¬¢=±³±²~§¬~ §ª§²·K

q¦£=¬£²=£¤¤£¡²=¤=²¦£=§¬~¢£¯³~¡·=¤=²¦£=¦³«~¬I=²£¡¦¬ª¥§¡~ª=~¬¢=¤§¬~¬¡§~ª=°£±³°¡£±
§¬¡ª³¢§¬¥=«¬§²°§¬¥= ~¬¢£¬¤°¡£«£¬²= ¤= ¢£¡§±§¬±I= °£¯³§°£«£¬²±=~¬¢= §¬¤°«~²§¬
«~¬~¥£«£¬²I= §±= ~= µ£~©= §¬±²§²³²§¬~ª= ¡~®~¡§²·= ¤°= pij= §¬= ^¬²§¥³~= ¡°£~²£¢=  ·= ~¬
§¬±³¤¤§¡§£¬²=¡°§²§¡~ª=«~±±=¤=¯³~ª§¤§£¢=®£°±¬¬£ªI=~=¤°~¥«£¬²£¢=°¥~¬§±~²§¬~ª=±²°³¡²³°£I
~¬=§¬~¢£¯³~¡·=¤=¤³¬¢§¬¥=~¬¢=ª~¡©=¤=®³ ª§¡=±³®®°²=²=~¢¢°£±±=²¦£=¡¦~ªª£¬¥£±=¤=pij
²¦~²=¡~¬=±³®®°²=``^K

q¦£=±²°£¬¥²¦±=µ¦§¡¦=¡~¬= £=³±£¢=²=²~©£=«~¶§«³«=~¢´~¬²~¥£=¤=²¦£=®®°²³¬§²§£±
®°£±£¬²£¢=²=§«®ª£«£¬²=¢¬°L¤³¬¢§¬¥=°¥~¬§±~²§¬± =°£¯³§°£«£¬²±=~¬¢=®ª§¡§£±=¬
ª~¬¢=®ª§¡·I=ª~¬¢=²£¬³°£=~¬¢=¦³±§¬¥=¢£´£ª®«£¬²=²=£¬~ ª£=~¡¡£±±=²=¤³¬¢§¬¥=¤°
°£¦~ §ª§²~²§¬=~¬¢=°£¡¬±²°³¡²§¬=~¤²£°=~=¬~²³°~ª=¢§±~±²£°=~°£W

• q¦£=~¬¬³~ª=±¡°³²§¬·=¤=£¶®£¬¢§²³°£=¤=dl^_=~ªª¡~²§¬±=¡~¬=£¬¦~¬¡£=²¦£=~ §ª§²·
²=«££²=a¬°=°£¯³§°£«£¬²±=¤°=¤³¬¢§¬¥=¤°=pijL``^I=®~°²§¡³ª~°ª·=§¬=²¦£=~°£~=¤
¡³¬²£°®~°²=¤³¬¢§¬¥X=~¬¢

• _~±§¬¥=ª~¬¢=²~¶£±=¬=dl^_=c§±¡~ª=®ª§¡·=¡~¬=¥£¬£°~²£=§¬¡°£~±£¢=°£´£¬³£±=²
~¢¢°£±±=pijL``^=~¡²§´§²§£±K

q¦£=±²°£¬¥²¦=²¦~²=¡~¬= £=³±£¢=²=«§¬§«§¸£=²¦£=²¦°£~²=¤=³¬¢£°¤³¬¢§¬¥=¤=¦³«~¬
¡~®~¡§²·= £¬¦~¬¡£«£¬²I³®¥°~¢§¬¥= ¤= ²ª±= ~¬¢= °£´§£µ±= ¤= ®ª§¡§£±I= ª~µ±= ~¬¢
°£¥³ª~²§¬±=§±=²¦£=£¤¤§¡§£¬²=³±£=¤=¤³¬¢±=~ªª¡~²£¢=²=ª~¬¢=~¢«§¬§±²°~²§¬=~¥£¬¡§£±K

q¦£=~¡²§¬=²¦~²=¡~¬= £=²~©£¬=²=«§¬§«§¸£=²¦£=µ£~©¬£±±£±=¤=³¬¢£°¤³¬¢§¬¥=¦³«~¬
¡~®~¡§²·=£¬¦~¬¡£«£¬²=~¬¢=²ª±=~¬¢=²£¡¦¬ª¥§£±=¤°=pijL``^=§±=²=§¬¡°£~±£=²¦£
°£´£¬³£±=¤°«=ª~¬¢=°£¬²±I=¦³±£=²~¶£±I=±²~«®=¢³²§£±=~¬¢=²¦£°=¤££±K

q¦£=µ£~©¬£±±£±=µ¦§¡¦=¡~¬= £=«§¬§«§¸£¢=²=~´§¢=²¦£=²¦°£~²±=¤=µ§²¦¢°~µ~ª=¤=a¬°
¤³¬¢§¬¥L§¬~ §ª§²·=²=~²²°~¡²=a¬°=¤³¬¢§¬¥=¤°=pij=§¬=^¬²§¥³~=§±²=§¬´£±²=§¬=¤³¬¢§¬¥=¦³«~¬
~¬¢= ²£¡¦¬ª¥§¡~ª= ¡~®~¡§²·= ¢£´£ª®«£¬²= ~¬¢= ²= ¡~®²³°£= °£´£¬³£±= ¤°«= ª~¬¢
~¢«§¬§±²°~²§¬=±£°´§¡£±=®°´§¢£¢K

q³°§±«
q³°§±«=§±=^¬²§¥³~ ±=«±²=§«®°²~¬²=®°¢³¡²§´£=±£¡²°I=~¬¢=µ~±=§¬=OMMT=£±²§«~²£¢=²
~¡¡³¬²=¤°=QM=B=¤=~ªª=£«®ª·«£¬²I=UR=B=¤=¤°£§¥¬=£¶¡¦~¬¥£=£~°¬§¬¥±I=RO=B=¤=²²~ª
§¬´£±²«£¬²=~¬¢=TM=B=¤=dam=E¢§°£¡²ª·=~¬¢=§¬¢§°£¡²ª·FK=f¬=OMNOI=²¦£=f¬¢£¶=j³¬¢§=±¦µ±=²¦~²
²³°§±«=¬µ=~¡¡³¬²±=¤°=~ª«±²=SMB=¤=²¦£=¡³¬²°· ±=dam=~¬¢=QMB=¤=§¬´£±²«£¬²±K=q²~ª
£~°¬§¬¥±I=~¬¢=²³°§±²=~°°§´~ª±=±~µ=~=±²°¬¥=¥°µ²¦=§¬=OMMT=E³®=OSKRB=¤°«=OMMSFI= ³²=¦~±



OVºm~¥£

±§¬¡£=¢£¡ª§¬£¢=µ§²¦=²¦£=£¡¬«§¡=¡°§±§±K=c°=^¬²§¥³~=~¬¢=_~° ³¢~I=£¡¬«§¡=¥°µ²¦=§¬
²¦£=«£¢§³«=²£°«=µ§ªª=¡¬²§¬³£=²=¢£®£¬¢=¬=§¬¡«£=¥°µ²¦=§¬=²¦£§°=²³°§±²=«~°©£²±I=²¦£
rp=~¬¢=rhK=q¦£°£=~°£=±§¥¬±=¤=°£¡´£°·=¦µ£´£°K=^®°§ª=OMNO=±~µ=²¦£=¦§¥¦£±²=¦²£ª
¡¡³®~¬¡·=°~²£±=ESPKUBF=±§¬¡£=OMMU=±³°®~±±§¬¥=OMNM=ERUKQBF=~¬¢=OMNN=ESNKPBF=¤°=²¦£
±~«£=®£°§¢K

^¥°§¡³ª²³°£
^¥°§¡³ª²³°£=~²=¬£=²§«£=µ~±=¬£=¤=²¦£=«~¨°=¡¬²°§ ³²°±=²=²¦£=dam= £¡~³±£=¤ª~°¥£
±¡~ª£=±³¥~°=®°¢³¡²§¬=~ª¬¥=µ§²¦=§²±= ·J®°¢³¡²±I=«ª~±±£±=~¬¢=°³«K=p£´£°~ª=¤~¡²°±
¡~³±£¢=§²±=¢£¡ª§¬£=¬~«£ª·=²¦£=±¦°§¬©§¬¥=§¬²£°¬~²§¬~ª=«~°©£²I=§¬~¢£¯³~²£=µ~²£°=E±£´£°£
¢°³¥¦²±FI=¢£±²°³¡²§´£=¦³°°§¡~¬£±=~¬¢=²¦£=§¬~ §ª§²·=¤=²¦£=±£¡²°=²=ª³°£=ª~ ³°=¤°¡£±
~µ~·=¤°«=²¦£=²³°§±«=±£¡²°=µ¦§¡¦=®°´£¢=«°£=§««£¢§~²£ª·=ª³¡°~²§´£K=eµ£´£°I=±«£
~¥°§¡³ª²³°£= ®°¢³¡²§¬= ±²§ªª= ¡¡³°±K= = ^¬²§¥³~= ~¬¢= _~° ³¢~D±= ~¥°§¡³ª²³°~ª= ±£¡²°
~¡¡³¬²£¢=¤°=PKPB=¤=dam=§¬=OMMTI=§¬=OMNM=²¦§±=¦~¢=¢£¡°£~±£¢=²= £²µ££¬=OKR=~¬¢=P
BK^¥°§¡³ª²³°~ª=®°¢³¡²§¬=§±=¤¡³±£¢=¬=²¦£=¢«£±²§¡=«~°©£²=~¬¢=§±=¤³°²¦£°=¡¬±²°~§¬£¢
 ·=~=±¦°²~¥£=§¬=ª~ °K=^=ª~ ³°=¤°¡£=±³°´£·=¤°«=OMMQ=¤³¬¢=¬£~°=¤³ªª=£«®ª·«£¬²I=~²
~®®°¶§«~²£ª·=QB=³¬£«®ª·«£¬²K=q¦§±=¦~±=¡¦~¬¥£¢=¦µ£´£°K=o£¡£¬²=§¬¤°«~²§¬=¬
²¦£=d^qbNPµ£ ±§²£=±¦µ±=²¦~²²¦£= r¬£«®ª·«£¬²=¤§¥³°£±=§¬=^¬²§¥³~=~¬¢=_~° ³¢~
¡³°°£¬²ª·=±²~¬¢=~²=~¬=£±²§«~²£¢=£ª£´£¬=®£°¡£¬²=ENNBF=~¬¢=¤=²¦§±=£ª£´£¬=®£°¡£¬²I=NVKVB
°£®°£±£¬²=·³²¦=~¥£±=NRJOQ K=k²=«~¬·=¤=²¦£±£=§¬¢§´§¢³~ª±=±££«=§¬²£°£±²£¢=§¬=²¦£
~¥°§¡³ª²³°£±£¡²°=¦µ£´£°=~±=²¦£=²³°§±«=~¬¢=¡¬±²°³¡²§¬=±£¡²°±=¡«®£²£=µ§²¦=¦§¥¦£°
µ~¥£±K=c³°²¦£°«°£I=ª¡~ª=®°¢³¡²§¬=¦~±=¬²= ££¬=~ ª£=²=«££²=ª¡~ª=¢£«~¬¢=~ªª=·£~°
°³¬¢K=q¦£°£=~°£=ª£±±=²¦~¬=PMM=~¡°£±=¤=±£~=§±ª~¬¢=¡²²¬=³¬¢£°=®°¢³¡²§¬K==q¦£=«~¨°
¡°®±=®°¢³¡£¢=~°£=´£¥£²~ ª£±I=¤¢=¡°®±I=´§¬£=¤°³§²±=~¬¢=²°££=¤°³§²±K==q¦£=i¡~ª=^¬²§¥³~
_ª~¡©=m§¬£~®®ª£=§±=¬£=¤=²¦£=²³°§±²=¤~´°§²£±K==eµ£´£°I=²¦£=«~°©£²=¤°=«±²=~¥°§¡³ª²³°~ª
®°¢³¡²±=§±=¢«£±²§¡K==i§´£±²¡©=®°¢³¡²§¬=ERMMM=¡~²²ª£I=OUIMMM=¥~²±I=NRIMMM=±¦££®FNQ§±
¢§¤¤§¡³ª²= £¡~³±£=¤=±£´£°£=¢°³¥¦²±=~¬¢=ªµ=§¬²£°¬~²§¬~ª=«~°©£²=´~ª³£=¤=²¦£=~¬§«~ª±
£´£¬=²¦³¥¦=²¦£·=~°£=°¥~¬§¡~ªª·=¥°µ¬K==lµ¬£°±=¦~´£=²~©£¬=²=~ªªµ§¬¥=²¦£§°=~¬§«~ª±
²=±²°~·=³¬§«®£¢£¢K==q¦§±=®°~¡²§¡£=¦~±=ª£¢=²=±£´£°£=£¬´§°¬«£¬²~ª=¢~«~¥£X¥~²±=¦~´£
¢£ ~°©£¢=~¬¢=¢£±²°·£¢=²°££±=¬=¦§ªª=±§¢£±=~¬¢=±¦££®=¦~´£=´£°¥°~¸£¢K=q¦£=¡« §¬£¢
£¤¤£¡²±=¦~´£=ª£¢=²=ª~¬¢=±ª§®®~¥£=~¬¢=ª±±=¤=²®=±§ª=¢³°§¬¥=¦£~´·=°~§¬±K

c§±¦£°§£±=«~©£=²¦£=¥°£~²£±²=¡¬²°§ ³²§¬=²=²¦£=~¥°§¡³ª²³°~ª=±£¡²°=µ§²¦=§²±ª ±²£°=~¬¢=¤§±¦
£¶®°²±K=q¦£=¤§±¦§¬¥=±³ J±£¡²°=¥°£µ= ·=~ª«±²=R=B=¤°«=OMMS=²=OMMTI=°£¤ª£¡²§¬¥=¬£µ
¤~¡§ª§²§£±=¤°=¤§±¦£°§£±=§¬=p²K=g¦¬K=q¦£=±³ J±£¡²°=¡¬²°§ ³²£¢=~ª«±²=RO=B=¤=²¦£=±£¡²° ±
³²®³²K==_~° ³¢~=¢£®£¬¢±=±§¥¬§¤§¡~¬²ª·=¬=§²±=¤§±¦£°·=±£¡²°=~±=~=±³°¡£=¤=§¬¡«£K=f¬=~¬
£¤¤°²=²=®°²£¡²=²¦§±=±£¡²°=~¬¢=~ª±=~¢¢°£±±=²¦£=§±±³£±=~¤¤£¡²§¬¥=²¦£=±£¡²°=~±=~=°£±³ª²=¤
¡ª§«~²£=¡¦~¬¥£=²¦£=¥´£°¬«£¬²=¦~±=±³¥¦²=²=§¬²£¥°~²£=²¦§±=±£¡²°=§¬²=§²±= §¢§´£°±§²·
®°²£¡²§¬=®ª~¬K=^®~°²=¤°«=²¦£=`¢°§¬¥²¬=i~¥¬I=±£´£°~ª=¡~±²~ª=~¬¢=«~°§¬£=~°£~±

NPd^qbW=d´£°¬«£¬²=^±±§±²£¢=q£¡¦¬ª¥·=b¬¢£~´³°W
¦²²®WLL¥~²£~¬²§¥³~K~¥L§¡²¡~¢£²±| ~¡©¥°³¬¢K®¦®
NQs£²£°§¬~°·=C=i§´£±²¡©=a§´§±§¬I=j§¬§±²°·=¤=^¥°§¡³ª²³°£I=d´²K=¤=^¬²§¥³~=C=_~° ³¢~I=g³¬£=OMMT



PMºm~¥£

¦~´£=¬µ= ££¬=¢£±§¥¬~²£¢=~±=®°²£¡²£¢=~°£~±K=^¬²§¥³~=~¬¢=_~° ³¢~=¦~±=~ª±=§¬§²§~²£¢
²¦£=£±²~ ª§±¦«£¬²=¤=~=p·±²£«=¤=m°²£¡²£¢=^°£~±

`««³¬§¡~²§¬±
`««³¬§¡~²§¬±=§±=~ª±=~=¬²~ ª£=¢§°£¡²=~¬¢=§¬¢§°£¡²=¡¬²°§ ³²°=²=²¦£=damKf¬=²¦£=VM ±I
²¦£°£=µ~±=~=±§¥¬§¤§¡~¬²=§¬¡°£~±£=§¬=¤¤±¦°£= ³±§¬£±±=§¬=^¬²§¥³~X=§¬¡ª³¢§¬¥=¤¤J±¦°£
¥~«§¬¥=~¬¢= £²²§¬¥I= £¬£¤§²§¬¥=¤°«=²¦£=¦§¥¦=¯³~ª§²·=²£ª£¡««³¬§¡~²§¬±=~¬¢=§¬²£°¬£²
±£°´§¡£±=~´~§ª~ ª£KNRp§¬¡£=²¦£=ª~²£=UM ±I=²¦£=²£ª£®¦¬£=±£°´§¡£=µ~±=³®¥°~¢£¢=¤°«=ª¢
±µ§²¡¦§¬¥ =²£¡¦¬ª¥·=E~¬~ª¥³£F=²=~«°£=«¢£°¬=¢§¥§²~ª=±·±²£«=ajpJNMM=E^¬²§¥³~
C=_~° ³¢~=µ~±=¬£=¤=²¦£=¤£µ=`~°§  £~¬=§±ª~¬¢±=µ§²¦=³®¢~²£¢=²£ª£¡««³¬§¡~²§¬±=~²
²¦~²=²§«£FK==f¬´£±²«£¬²±=µ£°£=«~§¬²~§¬£¢=~¬¢=«~¬·=³®¥°~¢£±=µ£°£=§¬±²~ªª£¢=´£°=²¦£
·£~°±=²=©££®=²¦£=²£ª£¡««³¬§¡~²§¬±=±·±²£«=³®=²=¢~²£X=¤°=£¶~«®ª£=²¦£=`£¬²°£¶
±·±²£«K= = q¦£= ª¡~ª= ²£ª£¡««³¬§¡~²§¬±= ¡«®~¬·= ^mr^= E^¬²§¥³~= m³ ª§¡= r²§ª§²§£±
^³²¦°§²·FI= §¬= ¡¬±³ª²~²§¬= µ§²¦= `~ ª£= C= t§°£ª£±±I= §¬±²~ªª£¢= ¤§ £°= ®²§¡= ¡~ ª£±
³¬¢£°¥°³¬¢I§±ª~¬¢=µ§¢£=£¬¡~±£¢=§¬=¡¬¢³§²±K==^ª²¦³¥¦I=²¦£=«~¨°=¦³°°§¡~¬£±=¤=²¦£
«§¢=²=ª~²£=VM ±=¢£±²°·£¢=«³¡¦=¤=²¦£=²£ª£®¦¬£=µ§°§¬¥=~ ´£=¥°³¬¢I=²¦£=«~¨°
¬£²µ°©=¡~ ª£±=µ£°£=³¬¦~°«£¢= £§¬¥= ³°§£¢K==l¬¡£=²¦£=µ§°§¬¥=~ ´£=¥°³¬¢=µ~±
°£®ª~¡£¢I=²¦£=²£ª£¡««³¬§¡~²§¬±=±·±²£«=µ~±=³®=~¬¢=°³¬¬§¬¥K==q¦£=§¬¡°£~±£=§¬=²¦£
¬³« £°=~¬¢=§¬²£¬±§²·=¤=±²°«±=²¦~²=§±=£¶®£¡²£¢=µ§²¦=¡ª§«~²£=¡¦~¬¥£=§±=~=«²§´~²§¬¥
¤~¡²°=²= ³°·=~±=«~¬·=¡~ ª£±=~±=®±±§ ª£= ³²=~²=²¦§±=±²~¥£=§²=µ³ª¢= £=«°£=£¶®£¬±§´£
²= ³°·=£´£¬=«°£=¡~ ª£±=²¦~¬²=°£®ª~¡£=~ ´£=¥°³¬¢=¡~ ª£±=~¬¬³~ªª·K

j~¬³¤~¡²³°§¬¥
q¦£=dam=±²~²§±²§¡±=¤°«=²¦£=b``_=±¦µ£¢=²¦~²=«~¬³¤~¡²³°§¬¥=§±=¢£¡ª§¬§¬¥K=f¬=OMNM=²¦§±
±£¡²°=¡¬²°§ ³²£¢=OKRQB=¤=dam=~¬¢=OKRTB=§¬=OMNN=¦µ£´£°=§¬=OMNO=²¦£°£=µ~±=~¬
£±²§«~²£¢=¢£¡°£~±£=²=OKPOB=®~°²ª·=¢³£=²=¦§¥¦=¡±²=¤=®°¢³¡²§¬E«~§¬ª·=ª~ ³°=³²§ª§²§£±
~¬¢=¦§¥¦=®°²=~¬¢=±¦§®®§¬¥=¡¦~°¥£±FI=±«~ªª=ª¡~ª=«~°©£²=~¬¢=§¬²£¬±£=°£¥§¬~ª=~¬¢
§¬²£°¬~²§¬~ª=¡«®£²§²§¬K=j±²=¤=²¦£=°~µ=«~²£°§~ª±=¤°=«~¬³¤~¡²³°§¬¥=¦~´£=²= £
§«®°²£¢K= = eµ£´£°I= ®~§¬²±I= ¤³°¬§²³°£I= ¦³±£¦ª¢= ¤§²²§¬¥= ~¬¢= ¥~°«£¬²±= ~°£= ±²§ªª
«~¬³¤~¡²³°£¢=~ª¬¥=µ§²¦=±¤²=¢°§¬©±I=µ~²£°=°³«I=~¬¢=~=¬~±¡£¬²=¡²²~¥£=~¥°=®°¡£±±§¬¥
±³ =±£¡²°K

f¬±²§²³²§¬~ª=~¬¢=i£¥§±ª~²§´£=c°~«£µ°©

^²=²¦£=¢°~¤²§¬¥=¤=²¦£=k^m=§¬=OMMRI=²¦£=§¬±²§²³²§¬~ª=±§²³~²§¬=¤=ª~¬¢=«~¬~¥£«£¬²=§¬
^¬²§¥³~=~¬¢=_~° ³¢~=¡³ª¢= £=¢£¤§¬£¢=~±=ª~¡©§¬¥=µ£ªªJ¢£¤§¬£¢=§¬±²§²³²§¬~ª=°ª£±=~¬¢
°£±®¬±§ §ª§²§£±K==q¦§±=µ~±=¢³£=§¬=®~°²=²=²¦£=¤~¡²=²¦~²=«³¡¦=¤=²¦£=ª£¥§±ª~²§¬=£¬~¡²£¢
¤~§ª£¢= ²= ¡ª£~°ª·= ¢£¤§¬£= ²¦£= §¬±²§²³²§¬~ª= °ª£±I= ¨³°§±¢§¡²§¬~ª= ¡«®£²£¬¡§£±= ~¬¢
«£¡¦~¬§±«±= ¤°= ¡ªª~ °~²§¬= ~¬¢= ¡°¢§¬~²§¬K= = q¦£= °£±³ª²= ¦~±=  ££¬= ´£°ª~®I

NRb¬´§°¬«£¬²=a§´§±§¬I=f¬²£¥°~²§¬¥=j~¬~¥£«£¬²=¤=t~²£°±¦£¢±=C=`~±²~ª=^°£~±=§¬=p«~ªª=f±ª~¬¢=a£´£ª®§¬¥=p²~²£±
¤=²¦£=`~°§  £~¬Jk~²§¬~ª=o£®°²=¤°=^¬²§¥³~=C=_~° ³¢~WEg~¬³~°·=OMMNFI=®=NQ



PNºm~¥£

¢³®ª§¡~²§¬=~¬¢=¡¬¤ª§¡²=®~°²§¡³ª~°ª·=§¬=®ª~¬¬§¬¥=¤°=¢£´£ª®«£¬²=~¬¢=²¦£=~ªª¡~²§¬=¤
®³ ª§¡=ª~¬¢±K

f¬=~¢¢§²§¬=²=²¦§±=¤°~¥«£¬²~²§¬I=~=¬³« £°=¤=~¥£¬¡§£±=ª~¡©=²¦£=°£±³°¡£±=~¬¢=¡~®~¡§²·
²=£¤¤£¡²§´£ª·=«££²=£´£¬=²¦£§°=µ¬=ª§«§²£¢=«~¬¢~²£±K=`¦§£¤=~«¬¥=²¦£±£=¢£¤§¡§£¬¡§£±
µ~±=²¦£=²¦£¬=±²~²³±=¤=²¦£=a`^I=µ¦§¡¦=~ª²¦³¥¦=¦~´§¬¥=~=µ£ªªJ¢£´£ª®£¢=ª£¥§±ª~²§¬=E~±
~=°£±³ª²=¤=~=°£¥§¬~ª=rkam=®°¨£¡²=²=§«®°´£=®¦·±§¡~ª=®ª~¬¬§¬¥F=¦~¢=¬²= ££¬=¥°~¬²£¢
²¦£=~®®°´~ª=¤=§²±=®ª§¡·=¥³§¢~¬¡£=¢¡³«£¬²=²¦£=kmamK=c³°²¦£°=³¬¢£°«§¬§¬¥=²¦£=°ª£
~¬¢=®£°¤°«~¬¡£=¤=²¦£=a`^=µ~±=²¦£=°£~±±§¥¬§¬¥=¤=§²±=dfpJ²°~§¬£¢=®£°±¬¬£ª=²=²¦£°
¢£®~°²«£¬²±=~¬¢=¤³¬¡²§¬±=E®°§«~°§ª·=²~¶=¡«®ª§~¬¡£FK

^²=®°£±£¬²I=²¦£°£=¦~±= ££¬=¬²§¡£~ ª£=§«®°´£«£¬²=§±=²¦£=¡°¢§¬~²§¬=¤=~¥£¬¡§£±=§¬
²¦£§°= ~ §ª§²·= ²= £¤¤£¡²§´£ª·= «~¬~¥£= ª~¬¢K= q¦§±= «~·=  £= ~²²°§ ³²£¢= ²= ²µ= ±®£¡§¤§¡
§¬²£°´£¬²§¬±I= ¬~«£ª·= ~¥£¬¡§£±= µ£°£= ~ ª£= ²= £¶®£°§£¬¡£= ~¬¢= ¢£´£ª®=  £²²£°
¡°¢§¬~²§¬=²¦°³¥¦=²¦£=§¬¡°£~±£¢=¡ªª~ °~²§¬=¤=²£¡¦¬§¡§~¬±=~±=~=°£±³ª²=¤=°£¥³ª~°
«££²§¬¥±=³¬¢£°=²¦£=p³±²~§¬~ ª£=f±ª~¬¢=o£±³°¡£=j~¬~¥£«£¬²=j£¡¦~¬§±«=EpfojjF
®°¨£¡²= ~¬¢= ²¦£= ~¢®²§¬= ¤= ²¦£= k~²§¬~ª= m¦·±§¡~ª= a£´£ª®«£¬²= mª~¬= ²§²ª£¢= ²¦£
p³±²~§¬~ ª£=f±ª~¬¢=o£±³°¡£=j~¬~¥£«£¬²=w¬§¬¥=mª~¬=EpfojwmFK

c§¥³°£VW=pij=`~²£¥°§¸~²§¬=¤=^¥£¬¡§£±=§¬=^¬²§¥³~=~¬¢=_~° ³¢~NS

NSlb`p=EOMNRF`«®°£¦£¬±§´£=d~®=^¬~ª·±§±=²=^±±£±±=²¦£=lb`p=`««§±±§¬ ±=^¬¢
j£« £°=p²~²£± =p²~²³±=f¬=q£°«±=l¤=i~¬¢=j~¬~¥£«£¬²=f¬±²§²³²§¬~ªI=q£¡¦¬§¡~ª=~¬¢=e³«~¬
`~®~¡§²·Ea°~¤²F

i~¬¢=³±£=®ª~¬¬§¬¥I
®°²£¡²£¢=~°£~=®ª~¬¬§¬¥
~¬¢=«~¬~¥£«£¬²I=~¬¢
²¦£°=°£ª~²£¢=°£¥³ª~²°·

¤³¬¡²§¬±

a`^

qµ¬=~¬¢=`³¬²°·
mª~¬¬§¬¥=l¤¤§¡£

b¬´§°¬«£¬²=a§´§±§¬

k~²§¬~ª=m~°©±=^³²¦°§²·

c°£±²°·=a§´§±§¬

c§±¦£°§£±=a§´§±§¬=§¬
^¬²§¥³~

_~° ³¢~=`³¬¡§ª

k~²§¬~ª=l¤¤§¡£=¤
a§±~±²£°=p£°´§¡£±

i~¬¢=²£¬³°£=¤³¬¡²§¬±J
±³°´£·§¬¥I=²°~¬±¤£°=¤
²§²ª£±I=~¢¨³¢§¡~²§¬I

~° §²°~²§¬I=°£¥§±²°~²§¬=¤
²§²ª£±I=¤££=¡ªª£¡²§¬=~¬¢

²~¶~²§¬

i~¬¢±=~¬¢=p³°´£·
a£®~°²«£¬²

i~¬¢=o£¥§±²°·=a§´§±§¬

i£¥~ª=^¤¤~§°±

f¬ª~¬¢=o£´£¬³£
a£®~°²«£¬²Ĵ ¬²§¥³~
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AGENCY LEGISLATION FUNCTIONS

Development
Control Authority

Physical Planning
Act (2003)

This Act outlines the regulatory functions of the
DCA as pertains to development application
review and approval; development surveillance
and development control.

The act also gives the DCA the powers to
develop Local Area Plans as a means of
guiding and advising development activities.
The act also recognises certain categories of
land as needing additional development control
measures.

Draft regulations are currently being drafted for
this act.

Lands Division Crown Lands  Act
(1917) and Land

Planning and allocation of government lands for
residential, agricultural and other land use
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Settlement
Regulations(1952)

purposes including land reclamation, the
management of water bodies and to take the
appropriate action for forest conservation;
administration of Government of Antigua and
Barbuda land leases and rentals.

Regulations have been prescribed to assess
watershed management.     Since a little less
than half of the land in Antigua and Barbuda is
government-owned, this Division has a key role
in determining the conversion of land to non-
agricultural use.

St. John�s
Development
Corporation

St. John�s
Development
Corporation Act
(1986)

Upgrading of downtown St. John�s through
urban renewal and implementation of other
development projects.

This Act empowers the Corporation to initiate
development without reference to any national
development plans.

National Parks
Authority

National Parks
Act (1985)

Development and management (including
development Control) of national parks

Antigua &
Barbuda Port
Authority

Port Authority Act
(1989)

Development and management of lands at any
harbour owned and operated by the
Government of Antigua and Barbuda.

Central Housing
& Planning
Authority
(CHAPA)

Slum Clearance
and Housing Act
(1948)

At one time CHAPA functioned as
Government�s primary residential land
allocation agency, but some of its functions
have been assumed by the Lands Division,
Ministry of Agriculture;

Implementation of low income housing
schemes.

Department of
Agriculture
(Extension
Division)

Antigua and
Barbuda
Agricultural
Development
Corporation Act
(1978)

Like the St. John�s Development Corporation,
the Agricultural Development Corporation is
authorized under this statute to conduct
development activities outside of the
requirements of any national development
plans.  The effect of this power can operate to
compromise the successful implementation of
Physical Planning Act (2003)

The Cabinet Land Acquisition
Act (1982)

The Cabinet with the approval of the
Legislature has the authority to acquire land for
public purposes.  The public purpose for which
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the land is required must be determined by the
Cabinet.

Central Board of
Health

Burial Ground Act
(1926)

This Act determines the areas which may be
used for the purposes of burial.

Public Works
Department

Public Works and
Road Act (1981)

This Act requires the classification of road and
establishment of widths corresponding to each
class.  The Act gives the Governor General a
wide discretion to declare and declassify road
and empowers the Surveyor to make temporary
roads over any land as is convenient.

Beach Protection
Act (1957 & 1993)

This act vests regulatory responsibility in the
Ministry of Public Works to control and manage
the mining of aggregates from beaches.

Forestry
Department

Forestry Act
(1941) and
Regulations (1941
& 1952)

This Act establishes the power to declare forest
reserves on State lands and requires forest
reserves to be acquired by the State.  The
Governor General is empowered to make
regulations in respect of specified matters,
including the management of protected forests
and forest reserves.  The Act authorizes the
Chief Forest Officer to prepare a national forest
plan.

Soil and Water
Conservation
Unit

This unit has responsibility for soil conservation
activities within the Ministry of Agriculture.  It
also assists farmers with the development of
irrigation systems and in improving drainage.

The Unit is currently without staff.

Agriculture
Committee

Barbuda Local
Government Act
(1976)

This Act requires the local authority to
administer forestry services in Barbuda and
subordinate legislation established thereunder
regulates the cutting of timber in the locality.

Bush Fires Act
(1901)

This Act establishes an offence regime
regarding bush fires.

Water Division Public Utilities Act
(1973)

Watercourses and
Waterworks
Regulations (1954
and 1961)

This Act requires the Authority to supply
potable water supplies and empowers the
Minister to make regulations for the protection
of watercourses and catchment areas.
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These regulations prescribe methods for the
extraction of water to protect against
contamination

Fisheries
Division

Fisheries Act
(1983)

Under Part III of the Act, the Minister may
declare any area of Antigua and Barbuda
waters and as appropriate, any adjacent or
surrounding land, to be a marine reserve where
special protection is considered necessary.

Environment
Division

Environmental
Protection and
Management Act
(2015)

An Act to provide for the management of the
environment within Antigua and Barbuda.  The
definition of environment includes the land,
water and atmosphere and plant life.

One of the more relevant features in the act is
the creation a body specifically to manage
watersheds to ensure access for all
stakeholders.

Barbuda Council
(in conjunction
with Barbuda
Planning
Commission)

Barbuda Land Act
(2007)

This act confirms that all lands on the island of
Barbuda are held in commons and managed by
the Barbuda Council. Manage here means
authority to make development plans and issue
leases. The act also prohibits certain activities
without permit.

This act also amends the Physical Planning Act
to allow the Barbuda Planning Commission to
act in place of the DCA for non-major projects.
Major projects require the input of the DCA and
Cabinet.

Land Registry Registered Land
Act (1975)

The Land Register Division is responsible for
the administration and execution of the Land
Registry functions prescribed by the Registered
Land Act
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Reservoir Location Storage (m3)
Bethesda Bethesda 537,000
Red Hill Red Hill 46,000
Gunthorpes #4 Gunthorpes 26,000
Gunthorpes #7 Gunthorpes 67,000
Olivers Dams Olivers 59,000
ASF Dams Sugar Factory 116,000
Langfords Sugar Factory 110,000
Gaynors Collins 32,000
Bendals Bendals 23,000

Total 1,016,000
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Reservoir Drainage Area
(ha)

Spillway Elevation
(m)

Storage Volume
(m3)

Potworks 2,430 20.42 4,142,000
Collins 172 11.89 342,000
Wallings 44 150.88 51,680
Fig Tree 72 112.78 2,280
Dunnings 146 30.38 136,040
Brecknocks #1 56 73.15 20,520
Brecknocks #2 48 39.93 76,380
Hamilton 175 46.94 104,120
Body Ponds/Fisher 779 27.43 101,460
/Fiennes
Total 3,922 4,976,480
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