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F�;�;�(x) =8><>:exp
n� �1� �(x��� )

�1=�o ; 1� �(x��� ) � 0; � 6= 0
exp

�� exp(x��� )
	
; �1 < x <1; � = 0

(1)

|Dkw 'CU= �u} Qi Q}O=kt� xv}W}@ Q}eDt |atHD `} RwD `@=D F�;�;�(x) u; QO xm

u*} wr \UwD |Oq}t 90 |xyO QO xm CU= u} Qi Q=Okt |x} Q_v =yVwQ u}= R= |m}
*|v=Qm Q}O=kt Q@ RmQtD x@ lU} Q u=Q}Ot xm ZQi u}= =@ "OW |iQat 10u=Q=mty w
O}=@ |v=Qov u} QDW}@ 'OvQ=O p}=tD u}ovU C=Q=UN |rm Qw]x@ w |D; C=Q=UN `} RwD
Q=Okt |x} Q_v 'wQ u}= R= "OW=@ C=Q=UN `} RwD |xr=@vO ẁv j}kO u}tND |xv}tR QO
QmP x@ sRq "O}; Q=tWx@ VaR OQw;Q@ |=Q@ OvtWRQ= w ?U=vt |WwQ Ov=wD|t u} Qi
x@ |oQR@ C=QF= |rw CU= u}}=B �u} Qi |=yO=ONQ� EO=wL u}= ẁkw p=tDL= CU=
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K}LY OQmrta sOa R= |W=v CQ=UN u=R}t� u=oOvvmu}t-=D |D=}rta lU} Q "CU=
C=Hv=NQ=m x@ |}=yQQ[ p}tLD w OwN C=OyaD s=Hv= QO =yv; |y=Dwm w u=oOvvmu}t-=D
'�xOvvmu}t-=D |oDUmWQw '|D}i}m CqmWt 'p} wLD QO OQmQ}O p}rOx@ xm@W w
xOvvmO}rwD ?U=vt=v OQmrta R= |W=v C=Q=UN u=R}t� u=oOvvmO}rwD |D=}rta lU} Q
ẁkw R}v w =yQwD=QB= ?U=vt=v OQmrta w |v=Uv= C=y=@DW= '=yx=oDUO |@=QN p}rOx@
|W=v QQ[ u=R}t� u=oOvvmO}rwD |r=t lU} Q '�u=oOvvmO}rwD |=Q@ |a}@] EO=wL
ẁkw R= |W=v CQ=UN O=H}= w u=oOvvm`} RwD lU} Q w u=oOvvmO}rwD |oDUmWQw R=

s=ovy QO C=iO=YD w EO=wL ẁkw =} w `} RwD Rm =Qt QO |v=Uv= w |a}@] EO=wL
|xm@W hrDNt Kw]U QO OwHwt |=ylU} Q xrtH R= �CqwYLt pkv w ptL

"CU= u}t-=D
u=oOvvmu}t-=D |D=}rta lU} Q u=R}t 'OW xDio 2 VN@ QO xJv; x@ xHwD =@
Q=JO u=oOvvmu}t-=D xm |D=aiO O=OaD x@ \w@ Qt C=aq]= R= xO=iDU= =@ u=wD|t =Q
hrDNt u=oOvvmO}rwD x@ xOQ=w CQ=UN u=R}t w xOW OwN C=OyaD |=i}= QO |y=Dwm
\w@ Qt C=aq]= uDW=O CUOQO =@ u}vJty "OQm x@U=Lt XNWt |=yxQwO QO
OQwt Q=Okt x@ w C}i}m =@ CqwYLt Ov=xDUv=wDv u=oOvvmO}rwD xm |D=aiO O=OaD x@
|=Q@ u; Q@ QF-wt pt=wa w |Okv u=} QH =@ \@DQt |=yxO=O x@ xHwD =@ w Ovvm O}rwD R=}v
lU} Q w |D=}rta lU} Q u=wD|t 'XNWt |=yxQwO |=Q@ w hrDNt u=oOvvmO}rwD
Rm =Qt xm |D=aiO O=OaD x@ xHwD =@ '?}DQD u}tyx@ "OQm x@U=Lt =Q u=oOvvmO}rwD |r=t
?U=vt u=tR QO =Q CqwYLt Ov=xDUv=wDv q=@ QO xOW QmP pt=wa p}rOx@ `} RwD
'u; R= |W=v CQ=UN u=R}t x@ xHwD =@ w OvyO |QDWt p} wLD ?U=vt u=R}t x@ w
CU= CQ=@a xr�Ut u}= |=yZQi "CU= x@U=Lt p@=k R}v u=oOvvm`} RwD lU} Q

%R=
"CU= |a]kQ}e =yv; |=[=kD u=R}t w 'XNWt w C@=F u=} QDWt O=OaD "1

=yv; C}iQ_ w 'XNWt xwkr=@ `} RwD Rm =Qt w u=oOvvmO}rwD 'u=oOvvmu}t-=D O=OaD "2
"CU= �|R=i� |a]kQ}e

|a]kQ}e w XNWt CqwYLt w O=wt pkv w ptL w O} QN |=yxv} Ry u=R}t "3
"CU= �|R=i�

XNWt `} RwD Rm =Qt w u=oOvvmO}rwD 'u=oOvvmu}t-=D R= xO=iDU= |=yxv} Ry u=R}t "4
"CU= |a]k w

?=NDv= O}=@ xm |a} RwD Rm =Qt w u=oOvvmO}rwD 'u=oOvvmu}t-=D O=OaD xv}tm w xv}W}@ "5
"CU= xOW XNWt xOvQ}os}tYD |wU R= OvwW

|}=v@t u=wvax@ [20]u=Q=mty w l =tQ=B}Dr; \UwD xOW x�=Q= pOt 'j}kLD u}= QO
xDN=OQB u}t-=D |xm@W |L=Q] ẁ[wt x@ =yvD =yv; pOt QO xm CU= QmP x@ sRq�
pOt x�=Q= |=Q@ �CU= xOWv |UQQ@ lU} Q C} Q}Ot w lU} Q ẁ[wt =t= xOW
|=yO=tv "CU= xOW xDiQo Q_v QO u}t-=D |xm@W lU} Q C} Q}Ot QO Q} R |O=yvW}B

"CU= 2 pwOH j@=]t |O=yvW}B pOt QO xDiQ Q=mx@
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i |QDWt
j xOvvm`} RwD
k xOvvmO}rwD
S xOvvmu}t-=D

s}tYD |=yQ}eDt KQW
xsk s |xOvvmu}t-=D R= k |xv=NQ=m \UwD xOW |Q=O} QN |q=m u=R}t
ykj j |xOvvm`} RwD x@ k |xv=NQ=m R= xOW xO=DUQi pwYLt u=R}t
qji i |QDWt x@ j |xOvvm`} RwD \UwD xOW xO=DUQi pwYLt u=R}t
zj Q}N =} CU= |@=NDv= j |xOvvm`} RwD =}; xm CU= u}= |xOvyOu=Wv xm l} w QiY Q}eDt
pk Q}N =} CU= |@=NDv= k |xOvvmO}rwD =}; xm CU= u}= |xOvyOu=Wv xm l} w QiY Q}eDt
Os Q}N =} CU= |@=NDv= s |xOvvmu}t-=D =}; xm CU= u}= |xOvyOu=Wv xm l} w QiY Q}eDt

=yQDt=Q=B KQW
FCDj j |xOvvm`} RwD �uOw@ R=@� R= xO=iDU= C@=F |xv} Ry
FCMk k |xOvvmO}rwD ?=NDv= C@=F |xv} Ry
FCSs s |xOvvmu}t-=D ?=NDv= C@=F |xv} Ry
V CDji i |QDWt x@ j |xOvvm`} RwD R= 'pwYLt R= OL=w l} |=R= x@ pkv w ptL |xv} Ry
V CMkj j xOvvm`} RwD x@ k |xOvvmO}rwD R= 'pwYLt R= OL=w l} |=R= x@ ptL w O}rwD |xv} Ry
V CSsk k xOvvmO}rwD x@ s |xOvvmu}t-=D R= 'pwYLt R= OL=w l} |=R= x@ ptL w O} QN |xv} Ry
CapDj j |xOvvm`} RwD C}iQ_
CapMk k |xOvvmO}rwD C}iQ_
CapSs s |xOvvmu}t-=D C}iQ_
Di i |QDWt |=[=kD u=R}t
Dek k |xOvvmO}rwD |=[=kD u=R}t
ORsk s |xOvvmu}t-=D |wU R= k |xOvvmO}rwD x@ xOW OQ=w |D=}rta lU} Q u=R}t
ORjk k |xOvvmO}rwD |wU R= j |xOvvm`} RwD x@ xOW OQ=w |D=}rta lU} Q u=R}t
CFaRk �|ov}Okv Ow@tm lU} Q� k|xOvvmO}rwD |r=t lU} Q u=R}t
V aRNDji i |QDWt x@ pwYLt p} wLD QO j |xOvvm`} RwD |=Q@ |a}@] EO=wL ẁkw R= |W=v lU} Q u=R}t
NDmax |@=NDv= u=oOvvm`} RwD O=OaD xv}W}@
NDmin |@=NDv= u=oOvvm`} RwD O=OaDxv}tm
NM max |@=NDv= u=oOvvmO}rwD O=OaD xv}W}@
NM min |@=NDv= u=oOvvmO}rwD O=OaD xv}tm
NSmax |@=NDv= u=oOvvmu}t-=D O=OaD xv}W}@
NSmin |@=NDv= u=oOvvmu}t-=D O=OaD xv}tm
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Qxt=

vQ@u} QDW}@ x@ \w@ Qt hOy `@=D =yDv= QO w 'x@U=Lt �:K ~G(z0(�)) Q}O=kt TBU
"OwW|t ?=NDv= hOy `@=D |xv}y@ Q=Okt u=wvax@ �:K ~G(z0(�)) Q=Okt

|O=yvW}B pOt OQ@ Q=m |=Q@ |OOa p=Ft "4
|xm@W "OwW|t x�=Q= |O=yvW}B pOt OQ@ Q=m |UQQ@ |=Q@ |r=Ft VN@ u}= QO
RmQt 4 'xOvvmO}rwD 4 'xwkr=@ |xOvvmu}t-=D 6 pt=W p=Ft u}= QO |UQQ@ OQwt
|v=oOvvm`} RwD w u=oOvvmO}rwD 'u=oOvvmu}t-=D xv}W}@ "CU= |QDWt 4 w `} RwD
2 w 2 '4 ?}DQDx@ =yv; xv}tm w 3 w 3 '5 ?}DQDx@ OvwW ?=NDv= O}=@ xm

"CU=
l} Qy C}ty= uDiQo Q_vQO =@ xm CU= hOy `@=D u}OvJ pt=W xOW x�=Q= pOt
QO� CU= xOW p}O@D hOy `@=D l} =@ |rOt x@ '=yv; |=Q@ uRw u}}aD w hOy `@=wD R=
`@=D |=Q@ w '0 2 C}ty= ?} Q[ sQ=yJ hOy `@=D w pw= hOy `@=D wO |=Q@ =Hv}=
0 175 C}ty= ?} Q[ QN; hOy `@=D |=Q@ w 0 225 'C}ty= ?} Q[ swU hOy
|=ylU} Q 'O} QN w ptL |=yxv} Ry x@ \w@ Qt |=yxO=O "�CU= xOW xDiQo Q_vQO
13 =D 3 pw=OH QO =y=[=kD w C}iQ_ x@ \w@ Qt C=aq]= w hrDNt <=RH= x@ \w@ Qt

%CU= sRq Q} R |=ys=o |=QH= pOt pL |=Q@ "CU= xOW x�=Q=
|x]@=Q j} Q] R= hOy `@=D QO OwHwt (a1; a2; a3) |R=i Q}O=kt |t=tD =OD@=
|}=yC}OwOLt|t=tDTBU "OwW p}O@D |R=i Q}e OOal} x@ 1

4 (a1 +2a2 +a3)
|R=i Q}e |}=yC}OwOLt x@ 27 |x]@=Q T=U=Q@ OQ=O OwHw |R=i O=Oa= =yv; QO xm
|xv}y@ ?=wH p=Ft |=Q@ "OwW pL hrDNt |=y� |=R=x@ pOt TBU "OwW p}O@D

%CU= Q} R CQwYx@ � = 0 4 |=Q@ pOt pL R= pY=L
z2; z3; z4 = 1 p1; p3; p4 = 1 o2; o4; o5; o6 = 1
x21 = 1580 y12 = 5160 q22 = 3980
x24 = 3980 y33 = 5020 q23 = 1180
x51 = 2400 q34 = 2790
x53 = 2620 q41 = 2720
x62 = 2930 q43 = 350 (30)

(� = 0 4) =yC}OwOLt uOw@|rta R= K]U u}= QO xm OyO|t u=Wv 30 |x]@=Q
u=oOvvmO}rwD "OwW xO=iDU= sWW w sHvB 'sQ=yJ 'swO u=oOvvmu}t-=D R= CU= QDy@
u=} QH u=R}t "OwW ?=NDv= sQ=yJ w swU 'swO u=oOvvm`} RwD w sQ=yJ w swU 'pw=
|=Q@ hOy `@=D Q}O=kt "CU= xOW XNWt x]@=Q u}= QO R}v |@=NDv= <=RH= u}@ O=wt

"CU= xOW x�=Q= 14 pwOH QO hrDNt |=y�
|=yxO=O x@ xHwD =@ xm 'OwW|t O=H}= hOy `@=D Q}O=kt |=Q@C} w[a `@=DTBU

%CW=O s}y=wN C} w[a `@=D uOw@ |]N ZQi =@ w 14 pwOH

� ~G(z) =

8>>>>>>><>>>>>>>:
1 ifz � 15847632

20620160�z
20620160�15847632

15847632 � z � 20620160
0 ifz � 20620160

(31)

u=oOvvmO}rwD 'u=oOvvmu}t-=D C}iQ_ C}OwOLt 19 =D 17 |=yx]@=Q "�16 |x]@=Q�
R}v 22 =D 20 \@=wQ QO xOWQmP |=yC}OwOLt "Ovm|t ^=Lr =Q `} RwD Rm =Qt w
|a} RwD Rm =Qt w u=oOvvmO}rwD 'u=oOvvmu}t-=D O=OaD xv}W}@ w xv}tm x@ OQ=O xQ=W=
u=Wv =Q =yQ}eDt C}a[w R}v �23 |x]@=Q� QN; C}OwOLt &OvwW ?=NDv= O}=@ xm

"OyO|t
xOvvmO}rwD w |QDWt |=y=[=kD 'Q}eDt |=yxv} Ry pOt u}= QO xm u}= x@ xHwD =@
xDiQo Q_vQO |R=i O=Oa= CQwYx@ xOvvm`} RwD w xOvvmO}rwD 'xOvvmu}t-=D C}iQ_ R}v w
Qw_vtu}O@ "O@=}|t CQwQ[ |R=i |=yQDt=Q=B =@ pOt pL |=Q@|WwQ R= xO=iDU= 'xOW
=@ |}xr�Ut x@ xr�Ut p}O@D |=Q@ [21]u=Q=mty w Rvt}H \UwD xOW x�=Q= VwQ R=
|=yQDt=Q=B =@ |]N |R} Qxt=vQ@ |xr�Ut "CU= xOW xO=iDU= |R=iQ}e |=yQDt=Q=B

%O} Q}o@ Q_vQO =Q 24 |R=i
min z = ~ctx

s:t x 2 N( ~A;~b) = fx 2 Rn
���~aix � ~bi; i = 1; :::;m; x � 0g

(24)

�uOw@ |rta |xHQO� � K]U QO xv}y@ ?=wH x0(�) 2 Rn Q=OQ@ Cio u=wD|t
%OW=@ xv}y@ ?=wH R}v 25 pOt |=Q@ Qo = 'CU= 24 pOt |=Q@

min EV (~c)x

s:t x 2 N�( ~A;~b) = fx 2 Rn
���~aix �� ~bi; i = 1; :::;m; x � 0g

(25)

%CW=O s}y=wN ~a = (a1; a2; a3) |FrFt |R=i O=Oa= |=Q@ u; QO xm
EV (~a) = 1

4 (a1 + 2a2 + a3) (26)

%CWwv u}vJ u=wD|t =Q ~aix �� ~bi w
[(1� �)Eai2 + �Eai1 ]x � �Ebi2 + (1� �)Ebi1 (27)

CU=vat u=O@ u}= w CU= Eai1 = 1
2 (a1 + a2) 'Eai2 = 1

2 (a2 + a3) u; QO xm
25 |x]@=Q pOt pL R= TB "CU= |vOW � |xHQO =@ Q_v OQwt C}OwOLt xm
|R=i |=yQDt=Q=B =@ hOy `@=D QO =Q xOt; CUO x@ |=y?=wH 'hrDNt |=y� |=Q@

"OwW|t x@U=Lt hOy `@=D Q}O=kt j} Q] u}= x@ w xO=O Q=Qk
CQwYx@ =Q hOy u=wD|t (z0(�)) hOy `@=D |=Q@ xOt;CUO x@ Q}O=ktT=U=Q@
G w G u; QO xm O=O V}=tv �28 |x]@=Q� Q} R C} w[a `@=D =@ |R=i |}xawtHt
|=y� |=Q@ pOt pL R= xOt; CUO x@ hOy `@=D Q}O=kt u} QDW}@ w u} QDsm ?}DQDx@

%OvDUy hrDNt

� ~G(z) =

8>>>><>>>>:
1 if z � G
� 2 [0; 1] G � z � �G

0 if z � �G

(28)

x@U=Lt 29 |x]@=Q j@] Qo =} XN=W (z0(�)) hOy `@=D Qy |=Q@ Oa@ |xrLQt QO
%OwW|t

K ~G(z0(�)) =

+1R
�1

�z0(�)(z):� ~G(z)dz

+1R
�1

�z0(�)(z)dz
(29)
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xOvvmu}t-=D xOvvmO}rwD6 5 4 3 2 1
�3'4'5� �4'4'5� �4'5'6� �3'4'5� �2'4'4� �4'6'6� 1
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xOvvmu}t-=D xOvvmO}rwD

6 5 4 3 2 1
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1287 1435 1266 1834 1389 1347 2
1672 1454 1293 1428 1634 1436 3
1738 1735 1642 1753 1563 1743 4

"�95 u=v}t]= K]U QO �u=oOvvmO}rwD |D=}rta lU} Q� u=R}t "10 pwOH
4 3 2 1 xOvvmO}rwD

1522 1618 1431 1518 |D=}rta lU} Q

"�95 u=v}t]= K]U QO �xOvvmO}rwD |r=t lU} Q� u=R}t "11 pwOH
4 3 2 1 xOvvmu}t-=D

�1542 �1309 �1437 �1673 |Okv u=} QH lU} Q

"�95 u=v}t]= K]U QO �u=oOvvm`} RwD |a}@] EO=wL lU} Q� u=R}t "12 pwOH
|QDWt xOvvm`} RwD

4 3 2 1
1423 1456 1566 1723 1
1563 1367 1382 1362 2
1236 1456 1546 1634 3
1745 1635 1627 1528 4

|=R= x@ 'u=oOvvm`} RwD x@ u=oOvvmO}rwD R= pwYLt ptL w O}rwD |=yxv} Ry "4 pwOH
"�OwW ?Q[ 100 QO� pwYLt OL=w l}
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|=R= x@ 'hrDNt u=} QDWt x@ u=oOvvm`} RwD R= pwYLt ptL |=yxv} Ry "5 pwOH
"�OwW ?Q[ 100 QO� pwYLt OL=w l}

|QDWt xOvvm`} RwD4 3 2 1
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�3'5'6� �5'7'7� �4'5'6� �4'6'7� 2
�3'3'4� �3'4'5� �4'6'7� �4'5'6� 3
�3'4'5� �4'5'6� �4'4'5� �2'3'4� 4

"�OwW ?Q[ 100 QO� u=oOvvmu}t-=D R= l} Qy R= xO=iDU= C@=F xv} Ry "6 pwOH
6 5 4 3 2 1 xOvvmu}t=D

�4'5'6� �4'4'5� �5'5'6� �3'4'5� �3'4'4� �5'5'5� xv} Ry
"�OwW ?Q[ 100 QO� u=oOvvmO}rwD R= l} Qy R= xO=iDU= C@=F xv} Ry "7 pwOH

4 3 2 1 xOvvmO}rwD
�4'5'7� �3'3'4� �3'4'5� �4'4'5� xv} Ry

"�OwW ?Q[ 100 QO� u=oOvvm`} RwD R= l} Qy R= xO=iDU= C@=F xv} Ry "8 pwOH
4 3 2 1 xOvvm`} RwD

�4'5'8� �3'3'4� �5'5'5� �3'4'5� xv} Ry

"�OwW ?Q[ 100 QO� |QDWt w xOvvmO}rwD |=[=kD w xOvvm`} RwD 'xOvvmO}rwD 'xOvvmu}t-=D C}iQ_ "13 pwOH
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�38'40'42� �25'30'34� �50'52'52� �65'66'67� �52'55'59� 2
�36'38'39� �34'36'37� �48'50'52� �64'65'67� �49'52'53� 3
�27'28'29� �38'40'42� �38'42'44� �60'62'63� �44'47'51� 4

�45'50'54� 5
�42'45'50� 6
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|Q}oxH}Dv "5
lU} Q |=yQwDm =i uDiQo Q_vQO =@ u}t-=D |xm@W |R} Qxt=vQ@ ẁ[wt j}kLD u}= QO
K}LY OOa\rDNt |]N |R} Qxt=vQ@ pOtl} Qw_vtu}O@ "CiQo Q=Qk |UQQ@ OQwt
|=ylU} Q w sqk= ptL w O} QN x@ \w@ Qt |=yxv} Ry uOQmxv}tm hOy =@ |]N
|=Q@ |R=i O=Oa= |x} Q_v R= w OW x�=Q= u}t-=D |xm@W hrDNt Kw]U QO OwHwt
QO "OW xO=iDU= |O=yvW}B pOt |=yQDt=Q=B QO OwHwt C}a]k sOa |R=UpOt
'u=oOvvmO}rwD |r=t w |D=}rta lU} Q 'u=oOvvmu}t-=D |D=}rta lU} Q 'pOt u}=
Kw]U QO OwHwt |=ylU} Q u=wvax@ `} RwD Rm =Qt |=Q@ EO=wL ẁkw lU} Q w
VRQ= VwQ R= xO=iDU= =@ u}vJty "CU= xOW xDiQo Q_vQO u}t-=D |xm@W hrDNt
|WwQ 'lU} Q ZQat QO |Okv u=} QH w u} Qi Q=Okt |x} Q_v 'lU} Q ZQat QO
x@ \w@ Qt C=aq]= T=U=Q@ u; QO xm OWx�=Q= QwmPt |=ylU} Q uOQm|tm |=Q@
'=yv; ẁkw p}rOx@ u=tR=U x@ xOQ=w u=} R w QwmPt EO=wL w CqmWt ẁkw C=aiO
|=Q@ |r=Ft R}v =yDv= QO "OwW|t x@U=Lt |FO=wL u}vJ ẁkw R= |W=v lU} Q u=R}t
u=oOvvmO}rwD 'u=oOvvmu}t-=D pOt u}= T=U=Q@ "OWx�=Q= |O=yvW}B pOt OQ@ Q=m |UQQ@
xm Ov=xOW ?=NDv= |}xvwox@ =yv; u=}t |q=m w O=wt u=} QH u=R}t w `} RwD Rm =Qt w

"OwW xv}tm |xm@W |=yxv} Ry w lU} Q u=R}t

"hrDNt |=y� |=R=x@ hOy `@=D Q}O=kt "14 pwOH
uOw@ pw@k p@=k |xHQO hOy `@=D

(�)

0 4 (15847632; 15855416; 15863274)

0 5 (18443975; 19215855; 19986576)

0 6 (18563427; 19337107; 20114527)

0 8 (18799643; 19576523; 20367343)

1 (19035860; 19815940; 20620160)

�Qo =} XN=W� xOvQ}os}tYD Q_v =@ pL x=Q Qy |Q=oR=U XN=W xrLQt u}= QO
%R= CU= CQ=@a u; Q}O=kt xm OwW|t x@U=Lt

K ~G(z0(0 4)) = 0 99 K ~G(z0(0 5)) = 0 29
K ~G(z0(0 6)) = 0 27 K ~G(z0(0 8)) = 0 22
K ~G(z0(1)) = 0 17 (32)

%CW=O s}y=wN T=U= u}= Q@ w
� ~D(x0(�)) = �:K ~G(z0(�))

� ~D(x0(0 4)) = 0 4� 0 99 = 0 396
� ~D(x0(0 5)) = 0 5� 0 29 = 0 145
� ~D(x0(0 6)) = 0 6� 0 27 = 0 162
� ~D(x0(0 8)) = 0 8� 0 22 = 0 176
� ~D(x0(1)) = 1� 0 17 = 0 17 (33)

=yCWwv=B
1. royal society
2. failure mode, e�ects and criticality analysis
3. timed petri nets
4. chance constrained programming (CCP)
5. data envelopment analysis (DEA)
6. disruption
7. multi-agent based decision support system
8. vulnerability
9. multi-objective stochastic programming approach
10. Longin et al
11. Frechet distribution
12. Gumbel distribution
13. Weibull distribution
14. maximum likelihood
15. probability weighted moments
16. biase
17. Kolmogorov-Smirnov
18. Towers Perrin
19. mixed-integer linear problem (MILP)
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