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QO u}vJty "CU= C}ak=w QO =yv; ẁkw R= V}B w |R=Ht \}Lt l} QO =yv; R=
C=QF= |UQQ@ Ovv=t� OW=@v umtt |m} R}i |=ysDU}U QO V}=tR; s=Hv= xm |OQ=wt
|}q=@ |xv} Ry '|ak=w |=ysDU}U V}=tR; =} �|rt Xr=N=v O}rwD QO |SwrwvmD OWQ

R= xO=iDU= =@ |QwxQy@ QO QF-wt |=yQwDm =i 'xar=]t u}= QO [9]"CU= QF-=Dt 'OvDUy
xt=O= QO w |}=U=vW u}W}B C=ar=]t w Cq=kt QwQt pt=W |}xv=N@=Dm C=ar=]t
|=yCmQW R= |O=OaD OWQ= u=U=vWQ=m w u=Q}Ot =@ x@L=Yt s=Hv= R= xO=iDU= =@ R}v

"CU= xOW |UQQ@ ,=OOHt =yQwDm =i u}= 'xt=vWUQB uOQmQB u}vJty w |Q=mv=t}B

|Qw xQy@ QO QF-wt |=yQwDm =i u} QDQF-wt u}}aD "2"4
j} Q] R= |v=Uv= |wQ}v |QwxQy@ QO QF-wt |=yQwDm =i |}=U=vW R= TB 'xar=]t u}= QO
QO QF-wt |=yQDt=Q=B u}}aD |=Q@ CQym}q |Q=PoVRQ= VwQ R= '|}xv=N@=Dm C=ar=]t
w xO=iDU= C}ty=sm |=yQwDm =i hPL w =yv; C}ty= u=R}t |Ov@xk@] w |QwxQy@
|r}N w sm '\UwDt 'O=} R 'O=} R |r}N %Q=Okt 5 CQwY x@ =yQwDm =i C}ty= u=R}t
QF-wtQ}e u=oQ@N Q_v R= |QwDm =i xm |DQwY QO u}vJty "CU= xOW |Q=PoVRQ= sm
=@ 'C}=yv QO [20w14]"CU= xOW hPL �QF-wt Q}e� |xv} Ro =@ 'OW|t ?wULt

[20w14]"|v=Uv= |wQ}v |QwxQy@ QO QF-wt pt=wa "1 pwOH
�QwDm =i� Q=}at h}OQ |rY= |Ov@xDUO

u=vmQ=m jwkL CN=OQB QO Q}N-=D 1

[13]u=vmQ=m VR}ov= =@ \@DQt pt=wa

xrwLt C}rw�Ut =@ u=vmQ=m jwkL uOw@ ?U=vt 2
Cq}YLD w x@ QHD T=U=Q@ |reW ?U=vt C}akwt 3
C}rw�Ut s=Hv= CyH |i=m C=Q=}DN= uDW=O 4

O=Qi= u}@ |kqN= � |Q=m ?U=vt \@=wQ 5
|r=t |=yjwWt w =yV=O=B 6
|reW C}vt= T=UL= 7

|Q=m |=y=]N w |Q=mxQ=@ wO 8

[20]Q=m C=}YwYN =@ \@DQt pt=wa
|}=QH= |=yxWkv QO s=y@= 9
Kr=Yt x@ |UQDUO 10

Cq;u}W=t w C=R}yHD x@ |UQDUO 11
C}r=ai =} xSwQB |xR=Ov= w |oO}J}B 12

|Q=mxi=[= 13
[8] =wy w ?; ?U=vt=v \}=QW 14

|m} R}i � |]}Lt \}=QW =@ \@DQt pt=wa[12]|i=m |Q=m |=[i Ow@tm 15
[20]x=oQ=m QO |i=m |vt}= 16

Q=m u}L QO w p@k |Q=m |=ywQ}v VRwt; 17
[20]Q=m |wQ}v C=}YwYN =@ \@DQt pt=wa�xrwLt Q=m |=DU=Q QO OQi |x@ QHD w Vv=O u=R}t� O=Qi= CQ=yt 18

�xrwLt C}rw�Ut =} w Q=m QO Qw[L sOa� |Q=m |=yC@}e 19
|v=Uv= |wQ}v O=OaD 20

[15]�Q=m |=QH= =} w `} QUD p}rO x@ Q=m VwQ Q}}eD� CN=U O}OH |=yVwQ R= xO=iDU= 21

xSwQB C} Q}Ot =@ \@DQt pt=wa

[15]C=Q}N-=D p}rO x@ xSwQB COt Vy=m |=Q@ |HQ=N |=yQ=Wi 22
Q=m u}L QO u=Q_=v O=OaD uOw@|i=m 23

Vv=O w x@ QHD ^=Lr R= u=Q_=v uOw@C}LqY =@ 24
[13]xSwQB Ot;Q=m |Q@y=Q w C} Q}Ot 25

[11] =QH= QO IT w O}OH |=y|Qw=vi R= xO=iDU= 26

103



"""Q}
F- =D|

UQQ
@w

|v=U
v=|

wQ}v
|Qw

xQy@
|v}

@V
}B

"|v=Uv= |wQ}v |QwxQy@ |i}m pOt "1 pmW

"|v=Uv= |wQ}v |QwxQy@ pOt |=ysDU}UQ} R u}@ \=@DQ= "2 pmW

x�=Q= pt=m C=}�RH =@ xSwQB C}i}m w |v=Uv= |wQ}v sDU}UQ} R wO 'xvwtv u=wvax@
"Ov=xOW

xSwQB |=QH= Ov};Qi sDU}UQ} R �hr=
|R=Ux}@W sDU}UQ} R u}= QO u; QO QF-wt <=RH= w Q=m |=QH= Ov};Qi |rm Qw]x@
|ak=w MQv w OwHwt Q=m T=U=Q@ 'Q=m |=QH= pL=Qt 'Qw_vt u}= |=Q@ "OwW|t
Q=m� VQ=@v= 3 R= sDU}UQ} R u}= |rm Qw]x@ "OwW|t |R=UpOt Q=m s=Hv=
CU= xOW p}mWD �|Q=mxQ=@ wO� w �xOWO}}-=D w xOWs=Hv= Q=m� '�s=Hv= p=LQO

"�1 pmW�
|v=Uv= |wQ}v sDU}UQ} R �?

|wQ}vX}YND\}=QW w u}}aD xSwQB R=}vOQwt |v=Uv= |wQ}v u=R}t 'sDU}UQ} R u}= QO
"�3 pmW� CU= xOW |UQQ@ Cw=iDt \}=QW CLD w hrDNt |=yu=tR QO |v=Uv=
=} w CUmW QO pt=wa u} QDsyt R= |m} |v=Uv= |wQ}v xm |�=Hv; R= |rm Qw]x@

�u=W}=yxv} Ry |xU}=kt |=Q@ =yx=owQ}v uOQm|D=}rta w CN=U Ovv=t� OW=@ xDW=O
[19]"OwW|t xO=iDU= pOt R= ,qwtat

pkDUt CQOvx@ 'OvDUy Q=PoQF= |v=Uv= |wQ}v |QwxQy@ Q=Okt QO xm |}=yQwDm =i
|Dra 'pt=a OvJ =} l} =} w Qo}O |NQ@ |xH}Dv =yQwDm =i |NQ@ ,=@r=e w Qo}Om} R=
|R=Ux}@W VwQ l} xm |tDU}U |}=} wB VwQ [7]"OvDUy Qo}O |=yQwDm =i |=Q@
pt=wa|x}rmuDiQoQ_vQO =@ =Q xO}J}B |=ysDU}UCU= QO=k 'CU=Qo <|W|OQwNR=@
uDiQoQ_vQO =@ |QwxQy@ |R=UpOt |=Q@ |@U=vt Q=R@= w Ovm |R=Ux}@W u; QO QF-wt
|}=} wB VwQ =@ |R=UpOt [15]"CU= u; Q@ QF-wt |=yQwDm =i w pt=wa |xO}J}B Q=DN=U
|HvUQ=@Da= 'pOt uDN=U '|twyit lQO 'sDU}U lQO %pt=W xrLQt 5 QO sDU}U

"OwW|t s=Hv= CU=}U p}rLD w 'pOt
R= xO=iDU= =@ hrDNt |=yQwDm =i u}@ xO}J}B Cqt=aD w \@=wQ VN@ u}= QO
QF-wt hrDNt |=yQwDm =i "OwW|t |R=UpOt |rwrat w Cra |OQwNR=@ |=yxkrL
|QwxQy@ u=R}t 'xOvvmpO=aDt w xOvvmO}OWD OOaDt |=yxkrL pmW x@ '|QwxQy@ QO
pw] QO 'QF-wt pt=wa |NQ@ xm |wLv x@ &OvyO|t Q=Qk Q}F-=D CLD =Q |v=Uv= |wQ}v
|Wy=m QF= Qo}O |NQ@ w xOvvmO}OWD w |W}=Ri= |QF= |QwxQy@ QO w Qo}Om} Q@ u=tR
|=yQwDm =i |=Q=O |O=yvW}B l}t=v}O pOt '1 pmW j@=]t "OvQ=O xOvvmpO=aDt =} w
QDy@ lQO CyH u}=Q@=v@ 'CU=yQwDm =i u}@ |}xO}J}B Cqt=aD R}v w OOaDt QF-wt
x@ OwHwt pOt 'xSwQB h=Oy= |wQ Q@ u; R= ?DQDt C=QF= w |v=Uv= |wQ}v |QwxQy@
u; lQO CyH |QDxO=U \}=QW ?}DQD u}O@ w OwW|t s}UkD sDU}UQ} R u}OvJ
x=Qty x@ |O=yvW}B |=ysDU}UQ} R R}v '2 pmW QO "OW Oy=wN O=H}= u=Q@ Q=m |=Q@

"CU= xOW xO=O u=Wv =yv; u}@ \=@DQ= |ovwoJ
|wQ}v 'xSwQB |=QH= Ov};Qi %sDU}UQ} R 5 pt=W '|O=yvW}B pOt |=ysDU}UQ} R
&CU= |v=Uv= |wQ}v |QwxQy@ w 'xSwQB C}i}m 'xSwQB |=QH= |xv} Ry w COt '|v=Uv=
=yv; u}@=t R= w |UQQ@ xYqN Qw]x@ =ysDU}UQ} R u}= R= l} Qy 'xt=O= QO xm

104



|yO
xHw

v=}w
Bw

xO=R
Q}Y

vO=v
Qi p=@vO x@ =Q |Q=m |=yC@}e O=OaD V}=Ri= w xDi=} V}=Ri= x=oQ=m QO |vt}= EO=wL

"Ci=} Oy=wN Vy=m |QwxQy@ 'O=Qi= O=OaD Vy=m =@ ?}DQD u}O@ "CW=O Oy=wN
pmWt 'Ovm Rw=HD xv}W}@ u=R}t l} R= =ywQ}v O=OaD xm |Dr=L QO '3 pmW j@=]t
|v=Uv= |wQ}v |QwxQy@ QO xm 'O=Di= Oy=wN j=iD= |Q=m |=[i Vy=m u=wva =@ |Qo}O

"Ow@ Oy=wN Q=PoQF= |ivt CQwYx@
xSwQB |=QH= |xv} Ry w COt sDU}UQ} R �G

xrLQt Qy QO 'xSwQB |xv} Ry w u=tR QO QF-wt |=yQwDm =i x@ xHwD =@ 'sDU}UQ} R u}= QO
u}}aD p@=k xSwQB pw] QO =yQ=m R= |W=v |=yxv} Ry w xSwQB |=QH= COt 'u=tR R=

"CU=
xSwQB C}i}m sDU}UQ} R �O

"CU= xOW x�=Q= xSwQB C}i}m sDU}UQ} R |xOWxO=O xaUwD pOt '4 pmW QO
"OvDUy C}i}m QO QF-wt |=yQwDm =i pOt u}= |=y|OwQw

|=yQwDm =i Q}F-=D CLD sDU}UQ} R u}= QO xSwQB s=Hv= C}i}m '4 pmW j@=]t
|ovy=ty O=H}= '�|Q=m CqN=OD V}=Ri=� |Q=m |=[i Ow@tm %uwJty |OOaDt
|}=vW;� |v=Uv= |wQ}v CQ=yt w |oDUN w =wy w ?; \}=QW Q}F-=D 'u=Q_=v \UwD

QO |=yC}r=ai x@ u; X}YND OvwQ w C} Q}Ot 'CU= CN=U |=yxSwQB C}kiwt
|wQ}v O=OaD '3 pmW j@=]t "CU= C}ty= R�=L Q=}U@ 'xSwQB pw] QO s=Hv= p=L
|QwxQy@ w p}tmD =D xOv=t|k=@ u=tR 'xOv=t|k=@ Q=m u=R}t %QwDm =i 3 T=U=Q@ |v=Uv=

"OwW|t u}}aD |v=Uv= |wQ}v
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Remaine time to completion = (remained work to completion

=actual work rate):

Rejection rate = (rejection normal� work in progress)

+ (working out of sequence� work in progress):

Rejection normal = (0 05 + IF THEN ELSE (schedule

pressure � 1; 0; schedule pressure� 0 05)):

Schedule pressure = MIN(IF THEN ELSE (initial project

duration � remained time to completion; (remained

time to completion)=(initial project duration); 1); 2):

Work checked and completed = INTEG(IF THEN ELSE

(work checked and completedbinitial work;

acceptance rate� re� execution rate; 0); 0):

CUw}B
xO=iDU= xSwQB |=QH= Ov};Qi sDU}UQ} R QO xm |[=} Q CqO=at |NQ@ xvwtv Qw]x@

%CU= KQW u}= x@ 'CU= xOW
Actual work rate = (amount of workforce� expected

Workforce productivity):

Rework = INTEG(re� execution rate + rejection rate

� rework rate; 0):

Rework rate = IF THEN ELSE (rework � 0; 0; rework

�assigned labor for rework):

Remained work to completion = IF THEN ELSE (initial

workNwork checked and completed; initial work

�work checked and completed; 0):
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