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xOt; CUO x@ G}=Dv "CiQo CQwY C=@U=Lt �xOW Qw_vt uRNt |=tO |xOwOLt
|=ysDU}U |=Q@ s}vm|t xOy=Wt pwOH u}= QO "CU= xOW xO=O u=Wv 4 pwOH QO
1 sDU}U QO p=Ft u=wvax@ "CU= xOW xOwRi=MMP Q=Okt Q@ =tOV}=Ri= =@ QwmPt
C}=yvQ=i |xHQO 20 OwOLQO =tO Q}}eD =@ xm CU= xOW xO=O u=Wv�A R=o �1 Civ�

1 Civ |=Q@ Q=Wi V}=Ri= =@ |k} QRD w x}rw= |=yCU@\N pw] C=Q}}eD "3 pmW
"PR Cr=L |xrO=at R= xO=iDU= =@ A R=o w

1 Civ |=Q@ Q=Wi V}=Ri= =@ |k} QRD w x}rw= |=yCU@\N pw] C=Q}}eD "4 pmW
"PR Cr=L |xrO=at R= xO=iDU= =@ B R=o w

sy=HvB |xQ=tW �h} QW 29



"""Q=
Wi

pk=O
Lu

}}aD
QOQ

m=Q=B
Vw

QR=
xO=i

DU=R= =yxO=wv=N x@W u}= Qm =Q=B C@=F "CU= xOW x@U=Lt CQ@=O w |[=} Q \@=wQ R=
OwHwt |=RH= Q}=U Qm =Q=B C@=F u}vJty "OvwW|t x@U=Lt [19]n =v} w w RDm \@=wQ

[18]%OwW|t ?Um |Jv=i \@=wQ R= |k} QRD R=o w s=N Civ QO
P = A0 +A1(VC) +A2TC +A3H +A4H2 +A5H3 + (A6=H)

(8)

%u; QO xm
H = (VCMW )5=6(TC)0 25 (9)

|rwmrwt uRw MW w |v=QL@ |=tO TC '|v=QL@ sHL VC '9 w 8 CqO=at QO
CqO=at u}vJty [18]"CU= TQDUO QO R}v A6 =D A0 |=y?} Q[ "CU= =RH=
C=@U=Lt R= TB "OvDUy MNM w SRK w PR pt=W xDiQ Q=m x@ Cr=L
CqO=at\UwD <=RH= pO=aD |=yC@=F '|}=Qosy\}=QW |UQQ@ w |ivt |v=yo =v Q}N@D
|L]U VWm 'C}=yv QO "OwW|t x@U=Lt Q=N@ w `}=t |xS} w |=ysQH 'Cr=L
x@U=Lt MMP (IFT = 0)QN; \QW <=[Q= =@ w [19]u}}aD 6 |x]@=Q j@=]t

"OwW|t
V IT x=oDUO QO |k} QRD R=o w Civ |rwt |=yC@Uv uDUv=O VwQ u}= QO
4 uRNt Civ |=Q@ =Q MMP VN@ u}= QO "CU= xt=vQ@ |=y|OQwQw R= |m}
QO "s}OQm x@U=Lt 'CU= xOW GwRtt =RHt CQwYx@ F w E |=yR=o \UwD xm
Civ x@ R=o |rwt |=yC@Uv w C}=yvQ=i xHQO 180 |}=tO \}=QW \qDN= wO Qy
OYQO 90 x=Qtyx@ Civ pwt OYQO 10 xm ?}DQDu}O@ "CU= xOw@ 1 x@ 9 ?}DQDx@
|xrO=at 3 \UwD R}v C=@U=Lt G}=Dv "CU= xOW \wrNt Qo}Om} =@ �pqL� R=o
=@ G}=Dv u}vJty "CU= xOW xOQw; 5 pwOH QO MNM w SRK 'PR Cr=L
R}v Q=Wi V}=Ri= =@ |L]U VWm C=Q}}eD "OW xU}=kt V IT V}=tR; |=yxO=O
5 pmW QO 'CU= xOW x@U=Lt PR Cr=L |xrO=at \UwD xm sDU}U wO Qy |=Q@

"CU= xOW xO=O u=Wv
ODtt \N w 'E |k} QRD R=o =@ Civ G=RDt= Qou=}@ xDUw}B=v \N pmW u}= QO
'Q=Wi V}=Ri= =@ xm s}vm|t xOy=Wt G=RDt= wO Qy QO "CU= F R=o =@ G=RDt= Qou=}@
"OwW|t QiY Q@=Q@ |Q}PBG=RDt= Q=Wi pk=OL QO w xDi=} Vy=m |L]U VWm

R=o |oOW|ve Q}F-=D Qou=}@ sDU}U wO QO xOW x@U=Lt MMP Q}O=kt hqDN=
C@Uv pOt u}= QDq=@ |=]N OYQO OwHw =@ "CU= QDt=Q=B u}= u}tND QO |k} QRD

[14]"|y=oW}=tR; |=yxO=O =@ T=}k QO Qm =Q=B w |r}rLD pOt wO G}=Dv "5 pwOH
ADD� F R=o �4 Civ E R=o �4 Civ =yVwQ

� 2030 2146 V IT V}=tR;
13 55 2334 2408 �PR� Qm =Q=B pOt
15 5 2373 2449 �SRK�Qm =Q=B pOt
21 85 2501 2586 �MNM �Qm =Q=B pOt
9 51 2285 2285 �PR�|r}rLD pOt
10 21 2301 2301 �SRK�|r}rLD pOt
15 23 2404 2404 �MNM �|r}rLD pOt
ADD = 100

n

nP
j

��MMPcal:j �MMPexp :j
�� =MMPexp :j

VwQ \UwD �Psia� |H=RDt= Q=Wi pk=OL xOW x@U=Lt Q}O=kt xU}=kt "4 pwOH
"=tO Q}}eD =@ |r}rLD

|x@U=Lt |x@U=Lt |x@U=Lt =tO C=@U=Lt
�MNM� �SRK� �PR� (�F)

5476 5214 5248 230 A R=o �1 Civ
5460 5205 5235 212 A R=o �1 Civ
4986 4718 4783 192 A R=o �1 Civ
4503 4066 4163 172 A R=o �1 Civ
3623 3637 3670 230 B R=o �1 Civ
3187 3192 3227 212 B R=o �1 Civ
2730 2728 2765 192 B R=o �1 Civ
2307 2336 2357 172 B R=o �1 Civ
2351 2551 2464 200 C R=o �2 Civ
2111 2297 2216 185 C R=o �2 Civ
1887 2059 1983 170 C R=o �2 Civ
1677 1835 1765 155 C R=o �2 Civ
3336 3392 3450 200 D R=o �3 Civ
3029 3085 3140 185 D R=o �3 Civ
2738 2793 2842 170 D R=o �3 Civ
2463 2517 2557 155 D R=o �3 Civ
2516 2486 2469 195 E R=o �4 Civ
2404 2301 2285 180 E R=o �4 Civ
2116 1998 1975 165 E R=o �4 Civ
1866 1783 1760 150 E R=o �4 Civ

Iv}= Q@ OvwB 400 x@ l}ORv MMP hqDN= �C}=yvQ=i |xHQO 192 w 212�
G=RDt= \}=QW u}}aD QO C}tm u}= |q=@ Q}F-=D Qou=Wv OwN u}= xm CU= xOw@ `@ Qt
Kw[wx@ =tO x@ MMP |oDU@=w xOWs=Hv= C=@U=Lt Qo}O QO u}vJty "CU=
C}tm s}kDUt \=@DQ= x@ u=wD|t xOWQmP ?r=]t x@ xHwD =@ "CU= xOW xO=O u=Wv
u=wD|t R}v =Q Qt= u}= p}rO "OQm xQ=W= =tO Q@ C}tm u}= O}OW Q}F-=D w MMP =@ =tO
xOW u=Um} `}=t w |k} QRD R=o |R=i Q=DiQMMP QO xm =Hv; R= %OQm K} QWD u}vJ
wO u}= hqDN= R=o Q=DiQ |wQ u; QDW}@ Q}F-=D w =tO V}=Ri= =@ 'OyO|t MQ G=RDt= w

"O=O Oy=wN MQ |QDq=@ Q=Wi QO G=RDt= w xOW QDW}@ R=i

Qm =Q=B VwQ R= xO=iDU= =@ MMP |x@U=Lt
xO=iDU= 5 |xrO=at R= 'u; ltmx@ MMP u}}aD w |L]U VWm |x@U=Lt |=Q@
[22]OwHwtl}miD VwQ R= xO=iDU= =@ s=NCivC7+ VN@ Qw_vt u}= |=Q@ "OwW|t
|R=UxJQ=Bl} VwQ R= xO=iDU= =@ wl}miD �34 =D 31u}@� <=RH= x@W R= sRq O=OaD x@
xO=wv=N x@W 5 u}= |m} R}i X=wN "OwW|t s}UkD xO=wv=N x@W 5 x@ [23]uwUD} w

sy=HvB |xQ=tW �h} QW 30



|�=Q
OY

Ot=L
O}U

w|
Q}t=

k;O
= -wiO

}U

"|v=}t <=RH= C_re ?ULQ@ |Q}PBG=RDt= Q=Wi pk=OL C=Q}}eD "6 pmW

"l@U <=RH= C_re ?ULQ@ |Q}PBG=RDt= Q=Wi pk=OL C=Q}}eD "7 pmW

<=RH= Qw[L Vkv Q@ Qm =Q=B VwQ R= xO=iDU= =@ C=@U=Lt VN@ QO u}vJty "OQ=O
F w E |=yR=o w 4 Civ |=ysDU}U |=Q@ "s}OQm xQ=W= MMP u}}aD QO |v=}t
Psia R= V}@ |k} QRD R=o QO C2+ |OYQO 1 5 V}=Ri= =@ xm s}vm|t xOy=Wt
R=o |v=}t <=RH= Vkv Q@ |r}rO OwN xm 'CU= xOW xDU=m MMP Q=Okt R= 100

"CU= MMP u}}aD QO

|Q}oxH}Dv
"s}=xOQm xO=iDU= C=@U=Lt s=Hv= QO |}=DxU |r}rLD pOt R= j}kLD u}= pw= VN@ QO
w C=@U=Lt s=Hv= CaQU 'C=@U=Lt sHL Vy=m Q@ u=wD|t VwQ u}= |=}=Rt R=
OYQO xm CU= xOW xO=O u=Wv Q=m u}= QO "OQm xQ=W= |Wv=Q Q=mwR=U ẁv X}NWD
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