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xO=O u=Wv =m} Qt; xOLDt Cq=}= |O}WQwN jQ@ |=yx=owQ}v x}=B xv} Ry QO xmQw]v=ty
|=yCU=}U u}@ R= 'u}=Q@=v@ [34]"CU=xDi=} Vy=m |yHwD p@=k Qw]x@ xv} Ry u}= 'OW
x@ u=wD|t '|Qw=:vi u}= VQDUo w j} wWD |=Q@ |vwv=k |=ysU}v=mt w |WR}ov=
l} QO "OQm xQ=W= VwQi Xr=N w Xr=N |Q}oxR=Ov= 'x}PeD Q@ xiQaD sU}v=mt
x@ 'CU} R \}Lt xRwL QO wQxr=@vO |=yQwWm QO xm Cio u=wD|t '|rm |Ov@`tH
OwW Ea=@ xm |]@DQt |=y|Qw=:vi OwHw sOa w |Q=Pox}=tQU |q=@ |=yxv} Ry p}rO
O=R=t w xDW=OQ@ OwN |O}rwD |SQv= R= =Q OwN |iQYt |SQv= |ov=N u=oOvvmhQYt
QDtm VwQi Xr=N w Xr=N |Q}oxR=Ov= |=yCU=}U Q}F-=D 'Ovvm j} QRD xm@W x@ =Q u;
|=yCU=}U x@ C@Uv x}PeD Q@ xiQaD w xv=Q=} |=yCU=}U uDiQo Q=m x@ "CU= xOw@

"Ov=xDW=O |Qw=:vi u}= Pwiv MQv Q@ |QDW}@ Q}F-=D 'Qo}O

|w=mOQwt "3
`k=w u}tR xQm R= |=xk]vt QO '|r=tW xHQO 45 |r= 25 |}=}i=QeH ZQa =@ u=Q}=
x@ j]=vt R= |Q=}U@ QO |@=Di; RwQ 280 R= V}@ u}ov=}t uDW=O =@ xm CU= xOW
QDt Q@ Ca=U C=wwr}m GvB |O}WQwN V@=D u}ov=}t� QRN |=} QO pL=wU R= Q}e
w CU= Q=OQwNQ@ |O}WQwN |SQv= R= xO=iDU= |=Q@ |}q=@ C}iQ_ R= '�RwQ QO `@ Qt
?wULt =yQwWm u} QDy@ xrtH R= '|O}WQwN |W@=D |SQv= Ci=} QO Q=Okt Q_v R=
CrwO hQ] R= xm x}PeD Q@ xiQaD |D}=tL CU=}U x@ xHwD =@ 'xv=iU-=Dt [35]"OwW|t
xDiQo Q_v QO |ov=N VN@ QO |O}WQwN |=ypvB |=Q@ uwvm =D 94 p=U R= u=Q}=
p=U u=}=B QO C=w=ot 12 R= QDtm x@ =ysDU}U u}= xOW ?Yv C}iQ_ 'CU= xOW
Q_v QO sOa w |Q=Pox}=tQU |=yxv} Ry uOw@ q=@ p}rO x@ xm =QJ "CU= xO}UQ 96

C}iQ_ =kDQ= CyH |SQv= O@U OQ=Ov=DU= w x}PeD QO xiQaD |D}=tL |=yCU=}U
C=QF= =D OW |R=Ux}@W w} Q=vU Q=yJ 'CiQo s=Hv= u}J QO |O}WQwN |=ypvB?Yv
Vy=m wCrwO |=yxv} Ry 'xOW?YvC}iQ_ |wQ Q@ =Q QwmPt |=yCU=}UhrDNt
x}PeD Q@ xiQaD CU=}U p=ta= QF= 'u=Q=mty w QoH [25]"Ovm |UQQ@ =yxOv}q; Q=WDv=
w x} RHD OQwt COtx=Dwm QO =Q u@ QmO}Um =|O R=o Q=WDv= u=R}t w jQ@ |}=yv Ct}k Q@
CU=}U p=ta= 'COtx=Dwm QO u=QoWywSB u}= xm CU= QmP x@ sRq "OvO=O Q=Qk p}rLD
'|]}LtCU} R |=yC}OwOLt uwJty |Qo}O pt=wa R= Oa@ =Q x}PeD Q@ xiQaD
QFwt u@ QmO}Um =|O R=o Q=WDv= u=R}t Q@ jQ@ |=[=kD w |SQv= |=ypt=LCt}k

[26]"OvDUv=O

|=x}=tQU |=yxv=Q=} "2"2
sOa 'xm@W x@ p=YD= |v=tR |=yC}OwOLt xrtH R= |vi C=_Lqt x@ C}=va =@
xU}=kt QO =yx=owQ}v u}= u}}=B C@Uv x@ |tU= C}iQ_ w |O}WQwN jQ@ |Qw=:vi dwr@
Q=Pox}=tQU |=Q@ |}q=@ xv} Ry |=Q=O |O}WQwN |=yx=owQ}v '|r}Ui |=yx=owQ}v =@
Q@ xiQaD� jQ@ |v}t[D O} QN |k} wWD CU=}U =yCrwO 'Cra u}ty x@ 11"OvDUy
p@=k OWQ Ov=wD|tv|}=yvD x@CU=}U u}= =t= "Ov=xDiQo Q_v QO =Q =yx=owQ}v u}= R= �x}PeD
'=B wQ= x}O=LD= |=yQwWm QO 'p=Ft u=wvax@ "OW=@ xDW=O |Qw=:vi u}= xaUwD Q@ |yHwD
w =ys=w '|}=Q=O Q@ C=}r=t |=yjwWt 12'=yxv=Q=} pt=W Qo}O |k} wWD |=yCU=}U
|=yxt=vQ@ '=yxv=Q=} [27]"OvwW|t xDiQo Q_v QO|@}mQD CQwYx@ R}v|D=}r=t|=yh}iND
|=yCU=}U u} QDOQ@ Q=mQB xrtH R= =yC}i=at w |i}iND |=yxt=vQ@ w xv} Ry ltm
CQwYx@ =yxv=Q=} "OvDUy |O}WQwN |SQv= QO |Q=Pox}=tQU |=Q@ =yCrwO |D}=tL
=D Ov=xOW xDiQo Q=m x@ |O}WQwN jQ@ xaUwD |=Q@ s}kDUtQ}e w s}kDUt |=yCN=OQB
|}=yVywSB K} QWD x@ 'xt=O= QO [29w28]"Ovm u=Q@H =Q |=x}=tQU |=yxv} Ry R= |WN@
Qo}O |=yCU=}U =@ |@}mQD CU=}U l} u=wvax@ CU=}U u}= QF= |UQQ@ x@ xm

%s} R=OQB|t 'Ov=xDN=OQB
xOW O}rwD jQ@ Ca=U C=w=QD 186 R= xmv}= x@ xQ=W= =@ 'Vv=Q=mty w |v}UL
�|@;jQ@ R= Q}e x@� Q}PBO}OHD |=y|SQv= \UwD Ca=U C=w=QD 0/2 =yvD 'u=Q}= QO
|D=w=o}o 5 O}rwD C}iQ_ V}=Ri= 'xaUwD sHvB xt=vQ@ |Q=PohOy w CU= xOW O}rwD
|ovQQB Q=}U@ |D}=tL |=yCU=}U OwHw CQwQ[ 'OW=@|t Q}PBO}OHD |=y|Qw=:vi
syi 'Qovpm x=ov OwHw CQwQ[ "OvOQm KQ]t hOy x@ p}v |=Q@ =Q �|=x}=tQU xv=Q=}�
xrtH R= u=tR pw] QO QmiD w |SQv= |=ysDU}U |=RH= u}@ pt=aD |=y|oO}J}B
=Q VywSB u}= xr�Ut p}rLD |=Q@ |tDU}U OQm} wQ R= xO=iDU= xm CU= |}=yxirwt
u=w}=D QwWm COtOvr@ |Q=PohOy x@ xHwD =@ 'uw nvw}J [30]"OvDUv=O Q}PB=v?=vDH=
uDiQo Q_v QO 'u@ QmO}Um =|O =YwYNt w |=xv=Nro |=yR=o xvq=U O}rwDVy=m |=Q@
x}PeD Q@ xiQaD |D}=tL CU=}U Q=vm QO |Q=Pox}=tQU |=yxv} Ry Vy=m |=Q@ xv=Q=}
CrwO xm &Ov=O|t u@ QmO}Um =|O Q=WDv= Vy=m h=Oy= x@ uO}UQ QFwt |=yx=Q R= =Q

[10]"CU= xDiQo Q=m x@ =Q =yv; u=w}=D

Xr=N |Q}oxR=Ov= "3"2
u=}t Cw=iD u; QO xm xOW xO=iDU= |rO=aD CU=}U l} u=wvax@ sU}v=mt u}=
R= xm xOW hQYt |m} QDmr= |SQv= w Q@ Q=m \UwD xOW O}rwD |m} QDmr= |SQv=
sU}v=mt 'Q[=L p=L QO "Ovm|t x@U=Lt =Q CU= xOW u}t-=D `} RwD xm@W j} Q]
[32w31]=}r=QDU= [17]'xOLDt Cq=}= Ovv=t =yQwWm R= |Q=}U@ QO 13Xr=N |Q}oxR=Ov=

"OW=@|t xO=iDU= w =QH= p=L QO [34w33]lQ=tv=O w

27



u=Q=
mty

w\
=Wv

xtH
v/""

"Q@
|r=t

|=y
jwW

tQF
=|

=}wB
|R=

Up
Otx=Qty x@ =Q |Q=Pox}=tQU |q=@ |=yxv} Ry w xOW |O}WQwN jQ@ O}rwD xRwL QO

Q=vm QO u=Q}= CrwO hQ] R= xv=Q=} uDiQo Q_v QO 'p}rO u}ty x@ "CU= xDW=O
w xOQ@ q=@ =Q |Q=Pox}=tQU C}@=PH Ov=wD|t x}PeD Q@ xiQaD |D}=tL CU=}U

"OwW u; |=yxv} Ry QO Vy=m Ea=@

j}kLD |SwrwODt "4
|=ysDU}U Q=DiQ lQO w xar=]t '|UQQ@ |=Q@ =ysDU}U |U=vW|}=} wB |}=v=wD
sDU}U |U=vW|}=} wB l}vmD ?=NDv= p}qO u} QD|rY= R= 'u=tR pw] QO xO}J}B
=Q xO}J}B |=ysDU}U |}=} wB w Q=DN=U 'sDU}U |U=vW|}=} wB "CU= xar=]t u}= QO
[39]"OwW|t xO=iDU= QD=Q=m |=yCU=}U w =yw} Q=vU |L=Q] |=Q@ w xOQm lQO QDy@
C}YwYN '|R=UpOt QO =yCr=L w =yMQv '|OQwNR=@ |=yxkrL u}= R= xO=iDU=
x@ [28]"CU= """ w |Q=t; '|[=} Q |=ypOt x@ C@Uv =ysDU}U|U=vW|}=} wB RQ=@
|=yxkrL w =ysDU}U|U=vW|}=} wB pOt l} R= xO=iDU= =@ 'VywSB u}= 'p}rO u}ty
Pwiv MQv V}=Ri= Q@ Q=PoQ}F-=D |=yQwDm =i w pt=wa |UQQ@ x@ '|rwrat � Cra OQwNR=@
p@=kDt C=QF= w =yxirwt u}= |Q=PoQ}F-=D xwLv =D OR=OQB|t |ov=N VN@ QO |Qw=:vi u}=

"Ovm s}UQD =Q =yv;

sDU}U |U=vW|}=}wB "1"4
w |ra |=yQ=Owtv \UwD K[=w Qw]x@ =Q sDU}U uwQO xO}J}B Cqt=aD 'l}vmD u}=
\=@DQ= '|rwrat � |ra |=yQ=Owtv "Ovm|t |R=UpOt u=} QH K]U Q=Owtv w |rwrat
|OQwNR=@ |=yxkrL w Qo}Om} Q@ =yv; |Q=PoQF= xk} Q] 'xOQm XNWt =Q =yQ}eDt u}@
QO Q}oQO |=yQ}eDt R= |=xawtHt u}@ |ra C=]=@DQ= 'Q=Owtv u}= "OyO|t u=Wv =Q
\=@DQ= CyH |rwrat � |ra |=yQ=Owtv QO =yu=tm 'xOQm s}UQD =Q sDU}U l} pN=O
pYDt xkrL l} QO =yQ}eDt R= |ywQo xm |t=ovy "Ovm|t XNWt =Q =yQ}eDt u}@
QO '?}DQD u}=x@ "OwW|t p}mWD |ra xkrL l} 'OvwW|t pYw Qo}Om} x@ xDU@
u}= w xDWoR=@ VOwN |wQ Q@ Q}}eD u}= QF= O}=@ Q}eDt l} Q}}eD =@ |ra xkrL l}
OQwNR=@ u; x@ xm OQw;|t OwHw x@ sDU}U Q=DN=U QO =Q |tyt Vkv xDU@ xkrL
Q@ C}=yv QO Q}eDt l} C=Q}}eD xm CU= swyit u}= xOvQ}oQ@ QO 'OQwNR=@ "Ov} wo|t

"CW=O Oy=wN Q}F-=D R}v xOv}; QO u; Q=Okt
|=Q@ "OwW|t xDN=OQB pOt |rwrat � |ra Q=Owtv |UQQ@ x@ CtUk u}= QO
Q=Owtv u}= QO OwHwt |=yxkrL |UQQ@ x@ p}YiD x@ O}=@ =OD@= 'Q=Owtv u}= s}UQD
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Q}}eD ?Hwt 18MQv |=yQ}eDt "OQ}o|t pmW |v=tR xQwO l} u=} QH QO 17Cr=L
x]@=Q xm |@}=Q[ CQwYx@ 19|mtm |=yQ}eDt w OwW|t Cr=L |=yQ}eDt Q=Okt QO
|=yQ}eDt 'pwtat Qw]x@ 20"OvwW|t XNWt 'Ovvm|t u}}aD =Q Qo}O |=yQ}eDt u}@
u=}t \=@DQ= 'pOt u}= QO "OvwW|t xO=O u=Wv =yQ}eDt u}= \UwD sDU}U QO uwQ@
|=yCU=}U w u@ QmO}Um =|O Q=WDv= Vy=m '|O}WQwN jQ@ |=ysDU}U C=U}U-=D
Q=Ri=sQv QO |[=} Q |=ypwtQi R= xO=iDU= =@ '|ov=N VN@ QO jQ@ hQYt w Q_vOt

"CU= xOW xO=O u=Wv CW=@v= u=} QH pOt '6 pmW QO "OW O=H}= s}Uvw

pOt |HvUQ=@Da= "5
'OwW xO=iDU=|R=OQB w} Q=vU wG}=Dvp}rLD |=Q@ pOt R= xmv; R=p@k w pOt xaUwD R=TB
=ysDU}U |U=vW|}=} wB |=ypOt |wQ Q@ |HvUQ=@Da= |=yCUD R= |NQ@ xQ=wty
"OOQo pY=L u=v}t]= hrDNt \}=QW CLD pOt CLY w Q=@Da= R= =D OwW|t s=Hv=
|HvU Q=@Da= |=Q@ Q=DiQ OOHt O}rwD w C}U=UL p}rLD CUD R= VywSB u}= QO

"CU= xOW xO=iDU=

"|ov=N VN@ QO jQ@ hQYt |rwrat-|ra pOt "4 pmW

=Q K}LY hQYt CyH p}=tD w OwW|t Q=wv=N |=xv} Ry O@U QO jQ@ xv} Ry C@Uv
|ov=N jQ@ hQ=Yt |rwrat � |ra pOt 'OW xDio xJv; x@ xHwD =@ "OyO|t Vy=m

"CU= xOW xO=O u=Wv 4 pmW QO
xOW |R=U xJQ=Bm} |rwrat � |ra pOt "4"1"4

jQ@ C=R}yHD \UwD jQ@ O}rwD sDU}UQ} R w |ov=N VN@ QO jQ@ hQYt sDU}UQ} R
=ysDU}U u}= \UwD xOW O}rwD jQ@ |t=tD =Q} R "OvDUy Qo}Om} R= pkDUt |O}WQwN
`} RwD xm@W x@ w O}rwD =Q l =B |SQv= u}= |ov=N xOvvmO}rwD w xOW `} RwD xm@W OQ=w
K}HQD |ov=N xOvvmhQYt '|QU=QU jQ@ Ct}k uOw@ u}}=B x@ xHwD =@ "O}=tv|t OQ=w
|=ysDU}U \UwD xm =Q |kQ@ w xOwtv u}t-=D xm@W R= =Q OwN |iQYt jQ@ OyO|t
'CrwO \UwD jQ@ |v}t[D O} QN MQv uOw@ q=@ p}rO x@ 'OwW|t O}rwD |O}WQwN
xm@W R= =Q OwN |kQ@ C=R}yHD CyH R=}v OQwt |SQv= pm w O}=tv j} QRD xm@W x@
u=R}t u}}aD |=Q@ sDU}UQ} R wO Qy |HwQN 'pOt u}= QO u}=Q@=v@ "Ovm u}t-=D |QU=QU
pm u=R}t xm xvwo u}= x@ "CU= xOW ^=Lr pOt QO xm@W R= jQ@ Xr=N hQYt
|ov=N u}mQDWt \UwD jQ@ pm hQYt u=R}t R= =Q =ysDU}U u}= \UwD jQ@ O}rwD
'jQ@ CavY R= C}=tL uwv=k 5 xO=t j@] "O}; CUO x@ Xr=N hQYt =D xOQm sm
xaUwD |=yKQ] |=QH= CyH sRq `@=vt R= |WN@ u}t-=D |=Q@ CU= h_wt CrwO

30



2|
xQ=t

W'
39

|xQ
wO'

�14
02

u=DU
tR�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt

"j}kLD xJQ=Bm} |rwrat � |ra pOt "5 pmW

"j}kLD CW=@v= u=} QH pOt "6 pmW

31



u=Q=
mty

w\
=Wv

xtH
v/""

"Q@
|r=t

|=y
jwW

tQF
=|

=}wB
|R=

Up
Ot

'8 '7/ 99� x}PeD Q@ xiQaD Q=Okt xU |=R=x@ C}U=UL p}rLD CUD G}=Dv "9 pmW
"?Yv C}iQ_ QO �8/01

"|}=QH= |=yw} Q=vU "1 pwOH
��� xv=Q=} OYQO x}PeD QO xiQaD Ct}k w} Q=vU�Ca=U C=wwr}m / p=} Q Q=Ry�

0 8 x}=B w} Q=vU
0 10 S1
10 6 S2
20 4 S3

p=U xU |] QO ?Yv C}iQ_ u=R}t u}}aD |=Q@ C}U=UL p}rLD CUD 'OW xDio
CrwO '�1394 p=U� |R=Ux}@W p=U u}rw= QO xmv}= x@ xHwD =@ "OW s=Hv= |R=Ux}@W
'CU= xOQm CN=OQB p=} Q Q=Ry 8 dr@t =ysDU}U u}= R= jQ@ O}rwD C=wwr}m Qy |=R= x@
QO x}PeD Q@ xiQaD x}rw= Ct}k |=Q@ p=} Q Q=Ry 8/01 w 8 '7/99 'hrDNt Q=Okt xU
Ct}k xm|v=tR Ow@ u; R= |m =L Q=Okt xU u}= |=R= x@ |R=Ux}@W G}=Dv "OW xDiQo Q_v
u=}=B =D |O}WQwN |=ysDU}U ?Yv C}iQ_ 'OW=@ p=} Q Q=Ry 7/99 =@ Q@=Q@ x}rw=
p=} Q Q=Ry 8 x@ Ct}k u}= xm|t=ovy "O}UQ Oy=wN C=wwr}m 10472 x@ 98 p=U
OUQ|t C=wwr}m 11986/2 x@ 98 p=U u=}=B =D ?Yv C}iQ_ 'Ovm|t =O}B Q}}eD
x@ C}iQ_ 'Ct}k QO V}=Ri= p=} Q Q=Ry 0/01 |=R= x@ xm CU= u}= xOvyOu=Wv xm
8/01 x@ Ct}k xm|v=tR 'C}=yv QO "Ovm|t =O}B V}=Ri= C=wwr}m 1514/2 u=R}t
=O}B V}=Ri= C=wwr}m 12569 x@ 98 p=U u=}=B =D C}iQ_ 'O@=}|t V}=Ri= p=} Q Q=Ry
QO |yHwD p@=k C=Q}}eD 'xiQaD Ct}k Q}eDt QO Q}}eD =@ OyO|t u=Wv G}=Dv "Ovm|t
xU |=R= x@ =Q G}=Dv u}= 9 pmW "OwW|t xOy=Wt ?Yv C}iQ_ x@ \w@ Qt Q}O=kt

"OyO|t u=Wv hrDNt Q=Okt

w} Q=vU s}_vD "6
'|r=t u=Qw=Wt� u=oQ@N C=Q_v R= xO=iDU= w xv}tRu}= QO xOW s=Hv= C=ar=]t x@ xHwD=@
u}YYNDt w |ov=N VN@ QO |O}WQwN jQ@ O}rwD |=ysDU}U u=L=Q] 'u}UOvyt
p@=k |=yCU=}U w Q}PBO}OHD |=y|SQv= xRwL QO �Q}PBO}OHD |=y|SQv= u=tR=U
|ov=N VN@ QO |O}WQwN jQ@ O}rwD |=ysDU}U |=Q@ ptDLt |=yw} Q=vU '=QH=

"CU= xOW x�=Q= 1 pwOH QO u; xYqN w xOW h} QaD Q} R CQwYx@
Q=Ry 8 =@ Q@=Q@ w x}PeD Q@ xiQaD Ct}k uDiQo Q_v QO C@=F %(SB) x}=B w} Q=vU ��

&xv=Q=} uwO@ xOv}; p=U 20 |] p=} Q

� 94 |=yr=U|] Q=wv=N Qy |=R= x@ |SQv= hQYt u=R}t |R=Ux}@W G}=Dv "7 pmW
"86

"|O}WQwN |=ysDU}U ?Yv C}iQ_ |R=Ux}@W G}=Dv "8 pmW

Q=DiQ OOHt O}rwD "1"5
|=yxO=O =@ xU}=kt� Q=DiQ OOHt O}rwD CUD 'OwHwt |=yCUD u} QDsyt R= |m}
CUD u}= R= 'xDiQo CQwY |=yVywSB |=ypOt |t=tD QO =@} QkD "CU= �|N} Q=D
CUD u}= C}ty= xOvyO u=Wv Qt= u}= "CU= xOW xO=iDU= pOt |HvUQ=@Da= QO
|R=Ux}@W Q}O=kt xU}=kt R}v j}kLD u}= QO xOW s=Hv= CUD u}rw= 'u}=Q@=v@ "OW=@|t
u=R}t x@ \w@ Qt |N} Q=D |=yxO=O uDW=O Q_v QO =@ "CU= |N} Q=D |=yxO=O =@ xOW
\UwDt "OW |R=Ux}@W 86 � 98 |=yp=U |=Q@ pOt 'Q=wv=NQy |=R= x@ |SQv= hQYt
xOvyOu=Wv xm Ot; CUOx@ 0/03 =@ Q@=Q@ 21 (MAPE) jr]t |=]N OYQO
|N} Q=D |=yxO=O =@ xU}=kt G}=Dv xOvyO u=Wv 7 pmW "OW=@|t pOt |@Uv CLY

"CU= xOW |R=Ux}@W w
|=yxO=O 'CU= xOW =QH= 1394 p=U R=|ov=N |=yx=owQ}v KQ] xmv}= x@ xHwD =@
TQDUO QO 94 � 98 |=yp=U |] QO |O}WQwN |=ypvB ?Yv C}iQ_ x@ \w@ Qt
GvB u}= |] QO OwHwt |N} Q=D |=yxO=O R= xO=iDU= =@ pOt 'p}rO u}ty x@ "OW=@|t
CUOx@ 0/07 =@ Q@=Q@ jr]t |=]N OYQO \UwDt "CU= xOW |R=Ux}@W p=U
G}=Dv xOvyOu=Wv 8 pmW "OW=@|t pOt |@Uv CLY xOvyOu=Wv xm OW xOQw;

"CU= xOW |R=Ux}@W w |N} Q=D |=yxO=O =@ xU}=kt

C}U=UL p}rLD "2"5
|r@k |=yCtUk QO xm xJv; x@ xHwD =@ w pOt R= QDW}@ u=v}t]= pwYL CyH

32



2|
xQ=t

W'
39

|xQ
wO'

�14
02

u=DU
tR�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt

w} Q=vUCLD (1398�1417) xOv}; p=U 20|] QOCU=}U pm xv} Ry "12 pmW
"x}=B

xOv}; p=U 20 |] QO |O}WQwN jQ@ O}rwD |=ysDU}U ?Yv C}iQ_ "13 pmW
"|@}mQD |=yw} Q=vU CLD (1417� 1398)

xOQm =O}B |Wy=m OvwQ w} Q=vU u}= |=QH= =@ CU=}U pm xv} Ry "OW=@|t 2/01 =@
=O}B Vy=m OvD ?}W l} =@ TBU w xOw@ q=@ |}=OD@= |=yp=U QO xm |=xvwo x@
QO xm|Qw]x@ "OyO|t xt=O= OwN Vy=m x@ |tm Q=}U@ ?}W =@ u; R= Oa@ w xOQm
pmW� OUQ|t p=} Q uw}r}t Q=Ry 71/516 x@ CU=}U pm xv} Ry '1418 p=U

"�12

|@}mQD |=yw} Q=vU "2"6
QO CU= xv=Q=} w x}PeD Q@ xiQaD Q=mwR=U R= |@}mQD xm |DU=}U =yCrwO 'pta QO
=QH= |}=yvD x@ x}PeD Q@ xiQaD CU=}U 'u=Q}= QwWm QO xv=iU-=Dt =t= "OvQ}o|t Q_v
'u}=Q@=v@ "CU= xOW |UQQ@ x}=B w} Q=vU QO CU=}U u}= hrDNt C=QF= xm xOW
|=ysDU}U xOW xDW=@v= C}iQ_ Q@ hrDNt |@}mQD |=yCU=}U QF= p}rLD w x} RHD
C}ty= R= xv}y@ |@}mQD CU=}U uDi=} |=Q@ 'u; |=QH= R= |W=v xv} Ry w |O}WQwN
xOW xDiQo Q_v QO |@}mQD w} Q=vU xU 'xar=]t u}= QO "CU= Q=OQwNQ@ |=xS} w
xDW=@v= C}iQ_ Q@ =Q CU=}U xU u}= hrDNt C=QF= '|R=Ux}@W G}=Dv "CU=
hQYt 'u@ QmO}Um =|O Q=WDv= Vy=m xv} Ry \UwDt '|O}WQwN |=ysDU}U xOW
u=Wv xOv}; p=U 20 |] QO CU=}U pm xv} Ry w |ov=N VN@ QO jQ@ Xr=N

"OyO|t
xDW=@v= C}iQ_ Q@ w} Q=vU xU QF= 'CU= XNWt 13 pmW QO xm xvwou=ty
|y@=Wt OvwQ CU=}U xU Qy =@} QkD xm OyO|t u=Wv |O}WQwN |=ysDU}U xOW

p=U 20 |] QO |O}WQwN jQ@ O}rwD |=ysDU}U xOW xDW=@v= C}iQ_ "10 pmW
"x}=B w} Q=vU CLD (1398� 1417) xOv};

xOv}; p=U 20 |] QO u@ QmO}Um =|O Q=WDv= Vy=m xv} Ry \UwDt "11 pmW
"x}=B w} Q=vU CLD (1398� 1417)

w x}PeD Q@ xiQaD Ct}k V}=Ri= w xv=Q=} uDiQov Q_v QO %(S1) pw= |@}mQD w} Q=vU ��
&xOv}; p=U 20 |] p=} Q Q=Ry 10 =@ Q@=Q@

|=ysDU}U x@ �OYQO10� xv=Q=}u}}=B Q=OktuDiQojraD %(S2) swO|@}mQD w} Q=vU ��
6 =@ Q@=Q@ w x}PeD Q@ xiQaD Ct}k QO |tm Q=Okt Vy=m w |O}WQwN jQ@ O}rwD

&xOv}; p=U 20 |] p=} Q Q=Ry
|=Q@ �OYQO 20� xv=Q=} |q=@ Q=Okt uDiQo Q_v QO %(S3) swU |@}mQD w} Q=vU ��
Q@=Q@ w x}PeD QO xiQaD Ct}k QO Q=}U@ Vy=m w |O}WQwN jQ@ O}rwD |=ysDU}U

"xOv}; p=U 20 |] p=} Q Q=Ry 4 =@

x}=B w} Q=vU "1"6
\UwDt x@ xHwD =@ "CU= CrwO \UwD xOW |}=QH= |w} Q=vU u=ty w} Q=vU u}=
"OW s=Hv= w} Q=vU u}= |=Q@ |=y|R=Ux}@W '|O}WQwN |=ysDU}U xr=U 20 Qta
xDW=@v= C}iQ_ 'w} Q=vU u}= Q}F-=D CLD 'CU= XNWt 10 pmW QO xm xvwou=ty
x@ 1417 p=U u=}=B =D w xDiQo OwN x@ |}=tv OWQ |O}WQwN |=ysDU}U xOW
=@ xm OwW|t pY=L xH}Dv u}= 11 pmW xOy=Wt =@ "OUQ|t C=w=ot 825
x@ |Wy=m OvwQ u@ QmO}Um =|O Q=WDv= Vy=m xv} Ry \UwDt 'CU=}U u}= |=QH=
w CU=}U |=QH= |=OD@= QO CrwO xv} Ry uOw@ q=@ p}rO x@ =OD@= QO w xDiQo OwN
Vy=m xv} Ry \UwDt 'OQ=O OwHw u@ QmO}Um =|O Q=WDv= QO xm |tm Vy=m u=R}t
Q@=Q@ 1417 p=U u=}=B =D xm |=xvwo x@ "Ovm|t =O}B Vy=m TBU w xOw@ q=@ Q=WDv=

33



u=Q=
mty

w\
=Wv

xtH
v/""

"Q@
|r=t

|=y
jwW

tQF
=|

=}wB
|R=

Up
Ot=yw} Q=vU xty x@ C@Uv |QDtm Q=Okt w xO}UQ �C=w=o}o Q=Ry� 70=245 x@ hQYt

"OQ=O

|Q}oxH}Dv "7
jQ@ O}rwD |=Q@ |}q=@ p}Uv=DB |=Q=O =@r=e xJQo = CU} R \}Lt wQxr=@vO |=yQwWm
|rY= p}qO R= "Ov=xDW=O xv}tR u}= QO |mOv= |=yCiQW}B =t= 'OvW=@|t |O}WQwN
u=RQ=|r}Ui |=y|SQv= x@|UQDUO 'OwHwt |=yCU=}U |Ot=Q=m =v x@ u=wD|t Qv= u}=
|=yCN=UQ} R w |=y|Qw=:vi dwr@ sOa w |]}LtCU} R p�=Ut x@ xHwD sOa 'Ct}k
QO =t= xOw@ Q=OQwNQ@ |}q=@ |O}WQwN |SQv= `@vt R= u=Q}= =Q} R "OQm xQ=W= \@DQt
|q=@ C}iQ_ x@ |@=}DUO CyH 'u}=Q@=v@ "CU= xOQm pta h}a[ u; R= |Q=OQ@xQy@
Q=vm QO CrwO hQ] R= xv=Q=} uDiQo Q_v QO '|ov=N VN@ QO |O}WQwN |=ysDU}U
QDW}@ xO=iDU=CtU x@ =Q u=oOvvmhQYtp}=tD Ov=wD|t x}PeD Q@ xiQaD|D}=tLCU=}U
V}=Ri= |yHwD p@=k Q=Okt x@ =Q =yv; xOW ?Yv C}iQ_ w xO=O jwU =ysDU}U u}= R=
|=QH= =@ "OW=@ xDW=O u@ Qm O}Um =|O Q=WDv= u=R}t uOQm sm QO |}=RUx@ Q}F-=D w xO=O
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1. Renewables Global Status Report
2. Solar Photovoltaic
3. Most Environmentally Friendly
4. Least Environmentally Friendly
5. United Nations Environment Program
6. System Dynamic
7. Feed-in-Tari�
8. Renewable Portfolio Standards
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12. Subsidy
13. Net-Metering
14. Net-Belling
15. Benchmarking
16. Photovoltaic
17. Level or Stock Variable
18. Rate Variables
19. Auxilary Variables
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