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18 1951 98 37 1000 50 40 0 005 1

CP19 4811 130 50 1000 200 40 0 005 1
16 8479 114 38 500 100 40 0 005 1

Cf20 4787 111 47 2000 100 40 0 005 1
109 4821 35 74 1000 100 40 0 5 1 2
64 3782 30 74 1000 100 20 0 5 1

CB184 9985 43 74 1000 100 80 0 5 1
108 0535 35 74 1000 50 40 0 5 1

CP112 2977 36 74 1000 200 40 0 5 1
93 6620 43 74 500 100 40 0 5 1

Cf125 4230 30 74 2000 100 40 0 5 1
748 6414 4 1 70 1000 100 40 0 5 10 3
401 8965 3 9 70 1000 100 20 0 5 10

CB1416 8 4 3 70 1000 100 80 0 5 10
736 4463 4 1 70 1000 50 40 0 5 10

CP773 0316 4 1 70 1000 200 40 0 5 10
720 0152 4 3 70 500 100 40 0 5 10

Cf778 1520 3 9 70 2000 100 40 0 5 10
1389 8 2 1 68 1000 100 40 0 5 15 4

742 1896 2 1 68 1000 100 20 0 5 15
CB2672 2 2 2 68 1000 100 80 0 5 15

1366 2 1 68 1000 50 40 0 5 15
CP1437 4 2 1 68 1000 200 40 0 5 15

1358 8 2 2 68 500 100 40 0 5 15
Cf1436 8 2 1 68 2000 100 40 0 5 15

193 3141 19 69 1000 100 40 1 1 5
115 6985 16 69 1000 100 20 1 1

CB323 0998 21 63 1000 100 80 1 1
190 6825 19 69 1000 50 40 1 1

CP198 4124 20 69 1000 200 40 1 1
161 5353 25 69 500 100 40 1 1

Cf225 1471 16 69 2000 100 40 1 1
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=tR"5 pwOH |xt=O=
xv} Ry `@=D PM u=tR |mO} C=a]k xv} Ry w =t=o `} RwD |=yQDt=Q=B |xQ=tW
TC�(T ) T � m� Cf CP CB 
 k Q=QmD
762 8516 4 1 68 1000 100 40 1 5 6

417 9868 3 8 68 1000 100 20 1 5
CB

1408 1 4 4 68 1000 100 80 1 5

750 6565 4 1 68 1000 50 40 1 5
CP

787 2419 4 1 68 1000 200 40 1 5

715 4341 4 4 68 500 100 40 1 5
Cf809 6579 3 8 68 2000 100 40 1 5

"|R=wt sDU}U QO 
 w k C@=F Q}O=kt |=R=x@ xv=Q}oW}B C=Q}taD w |Q=Oxov C=}rta u=tR w xv} Ry `@=D |xv}y@ Q}O=kt "6 pwOH
xv} Ry `@=D PM u=tR C=R}yHD O=OaD xv} Ry w =t=o `} RwD |=yQDt=Q=B
TC�(T ) T � m� Cf CP CB 
 k

970 6042 0 37 3 1000 100 40 0 5 8

|U} wvR=@ Q} R CQwYx@ 20 |x]@=Q '(CF = Cf � t) C}OwOLt x@ xHwD =@ =t=
"OwW|t

TC (T ) =
mCB + Cf

R T
0

tf(t)
1�F (t)dt+ Cp
T

(21)

|xv} Ry xm |}xvwox@ CU= xv}y@ C=R}yHD O=OaD w u=tR uDi=} sDU}U u}= QO hOy
Q=Okt O}=@ 'hOy `@=D |x@U=Lt w |@=} RQ= |=Q@ =t= "OwW xv}tm u=tR OL=w QO pm
|=yVwQ R= w CU= xO}J}B p=QoDv= u}= |x@U=Lt xm OwW x@U=Lt R T0 tf(t)

1�F (t)dt

"CU= xOW xO=iDU= u; |x@U=Lt |=Q@ |OOa
C}U=UL p}rLD w |OOa p=Ft "1"3"3

x@ xHwD =@ "CU= xDi=} X=YDN= |R=wt sDU}U |=Q@ |r=Ft |x�=Q= x@ 6 pwOH
OyO|t MQ 970 6042 QO hOy `@=D Q=Okt pk=OL '=t=o `} RwD w xv} Ry |=yQDt=Q=B
xv=Q}oW}B C=Q}taD w |Q=Oxov C=}rta s=Hv= u=tR w C=R}yHD O=OaD |xv}y@ Q}O=kt xm
C}U=UL p}rLD 7 pwOH QO "CU= 0 37 w 3 Q@=Q@ ?}DQDx@ hOy `@=D Q=Okt u}= QO
C}U=UL p}rLD |xH}Dv "CU= xOW xO=O u=Wv Q=QmD xrLQt VW =@ |R=wt sDU}U

"CU= xOW u=}@ 8 pwOH QO s}tYD |=yQ}eDt |wQ Q@ =yQDt=Q=B

|Q}oxH}Dv "4
|xv}y@ CU=}U P=ND= |=Q@ |OQ@ Q=m |rOt =D CU= xOW |aU VywSB u}= QO
Q@ xa]klD |v} Ro}=H w '|R=wt '|QU |=ysDU}U QO xv=Q}oW}B C=Q}taD w |Q=Oxov
%CU= Q} R KQW x@ pOt |=y|Qw;wv u} QDsyt xm OwW x�=Q= |Q=t; |=yp}rLD T=U=
'|R=wt '|QU sDU}U xU QO C=R}yHD |@=QN xm CU= xOW ZQi VywSB u}= QO �
`} RwDCUmW MQv u}vJty "Ovm|t |wQ}B uwU=wB `} RwD R= xa]klD |v} Ro}=H w

"Ovm|t |wQ}B =t=o `} RwD R= uwU=wB

p=tDL= O}=@ 'sDU}U p=tDL= |r=oJ `@=D uOQw;CUOx@ |=Q@ 'u}=Q@=v@ "OvwW ?=QN
y3 = =@ sDU}U |@=QN u} QN; u=tR "OwW x@U=Lt sDU}U |@=QN u} QN; u=tR
|D=R}yHD O=OaD |xOvyOu=Wv m xm CU=xOW xO=O u=Wv max

�
t(1)
1 ; :::; t(m)

1
�

R}yHD |@=QN u}rw= u=tR |xOvyOu=Wv 't(i)1 w OvQ}o|t Q=Qk |R=wt CQwYx@ xmCU=
`@=D R= |@=QN p=tDL= |r=oJ `@=D uOQw;CUOx@ |=Q@ R}v sDU}U u}= QO "CU= s=i

"OwW|t x@U=Lt Q} R CQwYx@ sDU}U `} RwD `@=D xm CU= xOW xO=iDU= `} RwD

Fy2 (t) =p
�

max
�
t(1)
1 ; :::; t(m)

1
� � t�

=p
�
t(1)
1 � t

�
p
�
t(2)
1 � t

�
:::p
�
t(m)
1 � t� (17)

"O};|t CUOx@ Q} R CQwYx@ p�t(i)1 � t
�

Q=Okt '4 |x]@=Q R= xO=iDU= =@

p
�
t(i)1 � t

�
=

tZ
0
k

�

t(i)1 + 1

��(k+1)
= 1� (
t+ 1)(�k)

(18)

`@=D 'u}=Q@=v@ "CU= xOW xDiQo Q_vQO R}v sDU}U u}= QO C=R}yHD uOw@pkDUt ZQi
"O};|t CUOx@ 19 |x]@=Q j@=]t `} RwD

fy3 (t) = mk
(
t+ 1)�(k+1) � �1� (
t+ 1)(�k)
�m�1

(19)

"OwW|t h} QaD Q} R CQwYx@ |R=wt sDU}U QO xv} Ry `@=D

TC (T ) =
mCB +

R T
0

CF f(t)
1�F (t) dt+ Cp
T

(20)

24



1/
1|

xQ=t
W'

34
�1

|xQ
wO'

�13
97

u=DU
@=D�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt "|R=wt sDU}U QO 
 w k Cw=iDt Q}O=kt |=R=x@ xv=Q}oW}B C=Q}taD w |Q=Oxov C=}rta u=tR w xv} Ry `@=D |xv}y@ Q}O=kt "7 pwOH

xv} Ry `@=D PM u=tR C=R}yHD O=OaD xv} Ry w =t=o `} RwD |=yQDt=Q=B |xQ=tW
TC�(T ) T � m� Cf CP CB 
 k Q=QmD
119 2605 5 09 10 1000 100 40 0 05 5 1
76 5294 5 8 14 1000 100 20 0 05 5

CB187 4615 4 5 7 1000 100 80 0 05 5
108 2020 4 23 8 1000 50 40 0 05 5

CP137 4652 5 94 12 1000 200 40 0 05 5
104 2395 5 1 8 500 100 40 0 05 5

Cf133 9815 4 7 11 2000 100 40 0 05 5
970 6042 0 37 3 1000 100 40 0 5 8 2
742 2424 0 44 7 1000 100 20 0 5 8

CB1178 2 0 32 1 1000 100 80 0 5 8
820 6935 0 28 2 1000 50 40 0 5 8

CP1019 7 0 51 5 1000 200 40 0 5 8
722 0913 0 47 2 500 100 40 0 5 8

Cf1225 9 0 35 5 2000 100 40 0 5 8
1127 4 0 32 3 1000 100 40 0 5 10 3

884 5354 0 35 6 1000 100 20 0 5 10
CB1324 5 0 28 1 1000 100 80 0 5 10

941 4385 0 24 2 1000 50 40 0 5 10
CP1404 1 0 41 4 1000 200 40 0 5 10

816 5954 0 36 1 500 100 40 0 5 10
Cf1447 5 0 27 4 2000 100 40 0 5 10

2256 1 0 14 1 1000 100 40 2 10 4
2084 9 0 13 2 1000 100 20 2 10

CB2529 3 0 16 1 1000 100 80 2 10
1839 3 0 10 1 1000 50 40 2 10

CP2878 4 0 19 1 1000 200 40 2 10
1541 1 0 21 1 500 100 40 2 10

Cf3266 4 0 09 1 2000 100 40 2 10
1997 5 0 154 1 1000 100 40 2 8 5
1816 6 0 158 3 1000 100 20 2 8

CB2237 1 0 180 1 1000 100 80 2 8
1630 9 0 119 1 1000 50 40 2 8

CP2541 4 0 215 1 1000 200 40 2 8
1359 1 0 237 1 500 100 40 2 8

Cf2888 2 0 116 2 2000 100 40 2 8
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=tR"7 pwOH |xt=O=
xv} Ry `@=D PM u=tR C=R}yHD O=OaD xv} Ry w =t=o `} RwD |=yQDt=Q=B |xQ=tW
TC�(T ) T � m� Cf CP CB 
 k Q=QmD
1540 9 0 206 1 1000 100 40 2 5 6
1305 3 0 247 5 1000 100 20 2 5

CB1719 8 0 242 1 1000 100 80 2 5
1264 3 0 157 1 1000 50 40 2 5

CP1918 5 0 308 2 1000 200 40 2 5
1037 2 0 3250 1 500 100 40 2 5

Cf2131 6 0 1760 3 2000 100 40 2 5

"|R=wt sDU}U QO T � w m� 'TC�(T ) Q}O=kt |wQ Q@ =yQDt=Q=B C}U=UL p}rLD |xH}Dv "8 pwOH
Cra TC�(T ) m� T � Q}}eD ẁv =yQDt=Q=B

C=Q}taD w |Q=Oxov C=}rta s=Hv= u=tR xm CU= |k]vt 'CP V}=Ri= =@ + + + V}=Ri=
CP"TmaQ@ w O@=} V}=Ri= TC�(T ) w ODi}@ Q}N-=D x@ xv=Q}oW}B { { { Vy=m

'xOWv|R} Qxt=vQ@ |=yx@=QN Vy=m w |Q}owrH |=Q@ 'CF V}=Ri= =@
Cf

O=OaD w Vy=m C=Q}taD w |Q=Oxov C=}rta s=Hv= |xv}y@ u=tR + + { V}=Ri=
C=Q}taD w |Q=Oxov pm |xv} Ry xH}Dv QO w O@=}|t V}=Ri= C=R}yHD { { + Vy=m

"TmaQ@ w O@=}|t V}=Ri= xv=Q}oW}B
V}=Ri= =@ xm|Qw]x@ 'OQ=O m� Q@ Twmat Q}F-=D CB Vy=m =} V}=Ri=

CB

V}=Ri= =@ u}vJty "TmaQ@ w O@=}|t Vy=m C=R}yHD O=OaD 'CB + { { V}=Ri=
|Q=Oxov C=}rta s=Hv= u=tR 'C=R}yHD O=OaD Vy=m xH}Dv QO w CB { + + Vy=m
xOWu}}aD u=tR R= QDOwR |=y|@=QN =@ xr@=kt |=Q@ xv=Q}oW}B C=Q}taD

"O@=}|t Vy=m

lqyDU= w |@=QN u=R}t 'u=tR V}=Ri= =@ =Q} R &(CF = Cf � t) OQ=O OwHw
"O@=}|t V}=Ri= R}yHD

C=Q}taD w |Q=Oxov C=}rta ẁQW u=tR u} QDy@ uDi=}pt=W VywSB h=Oy=
R=}v OQwt C=R}yHD w |mO} C=a]k O=OaD uDi=} u}vJty w sDU}U Qy QO xv=Q}oW}B
pm |xv} Ry xm |Qw]x@ CU= |R=wt w xa]klD |v} Ro}=H |=ysDU}U QO ?}DQDx@
|O=yvW}B pOt xm OyO|t u=Wv C}U=UL p}rLD G}=Dv "OwW xv}tm u=tR OL=w QO

"CU=QH= p@=k w =Q=m sDU}U xU Qy |=Q@

=@ xa]klD |v} Ro}=H sDU}U |=Q@ [39]Q} wU w |JwR=t pOt |xv} Ry `@=D �
"CU= xDi=} xaUwD |mO} |xa]k l} O} QN |xv} Ry uDiQoQ_vQO

xOW ^=Lr [39]xv} Ry `@=D QO |R=wt sDU}U x@ R}yHD l} uOQmxi=[= |xv} Ry �
u=v}t]= C}r@=k w xv} Ry 'sDU}U x@ R}yHD l} uOQmxi=[= =@ xm CU= K[=w w
C}r@=k w xv} Ry u}@ uR=wD x@ xHwD =@ s}tYD |=yQ}eDt u}}aD "O@=}|t V}=Ri=

"CU= VywSB |=y|Qw;wv R= |m} u=v}t]=
u=tR w CF u}@ |]N |x]@=Q xm CU= xOW ZQi 'xar=]t OQwt |=ysDU}U QO �

CWwv=B
1. non-informative
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