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A Hit-Rated Based Dispatching Rule for

Semiconductor Manufacturing

Student : Ting-Uao Hung Advisor @ Dr. Muh-Cherng Wu

Department of Industrial Engineering and Management

National Chiao Tung University

Abstract

Hit-rate, the percentage of on-time completion, is'a very important performance measure
in a make-to-order fab. This paper presents a dispatching algorithm for a make-to-order
semiconductor fab, with machine-dedication feature. This feature imposes a constraint on the
production route due to the advance of manufacturing technology, and was rarely addressed in
previous relevant literature. A dispatching algorithm, called line balance starvation avoidance
(LBSA), was recently developed for a fab with machine-dedication feature. The LBSA
algorithm shows very good hit-rate performance for short-routing products but not so well for
long-routing products. This paper develops a method to enhance the LBSA algorithm to

achieve a high hit-rate performance in both short-routing and long-routing products.

Keywords: dispatching, semiconductor manufacturing, machine-dedication, line-balance,

starvation avoidance.
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243 LA SEN T iR 22 Tiou B R (H o) )
%L iE R 1P3M 1P4M 1P5M 1P6M 1P7M 1P8M
FIFO 11.4 14.3 8.0 9.5 44.2 94.1
CR 7.9 18.7 5.9 10.7 0.8 1.7
Lu-Slack 7.3 19.3 52 10.3 20.9 14.2
LBSA 3.4 4.8 3.1 5.0 14.0 40.3
AT 1.1 2.2 0.6 2.1 1.3 2.2
244 2 A FHENAIRL F 2 a BT R R (o))
%L iE R 1P3M 1P4M IP5M 1P6M 1P7M 1P8M
FIFO 17.9 16.6 15.8 14.9 54.8 96.2
CR 11.3 11.1 10.1 11.9 4.2 5.7
Lu-Slack 11.1 10.4 9.9 11.8 27.2 24.9
LBSA 8.6 9.8 8.9 10.4 25.5 54.4
AT 4.8 6.8 3.3 6.6 5.5 7.2
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245 LAFHEND RiRIF2 Tt Al (B o )

w1 E R | 1P3M 1P4M 1P5M 1P6M 1P7M 1P8M
FIFO 471 504 559 568 781 970
CR 475 510 569 575 745 887
Lu-Slack 469 511 566 574 762 863
LBSA 461 493 552 564 732 897
=y 459 498 552 562 715 854

246 LAFHENI FRLFE2 3 AFHHEE R (H = ] )

| 1P3M 1P4M 1P5SM 1P6M 1P7M 1P8M
FIFO 24 18 26 20 76 124
CR 7 8 9 7 13 18
Lu-Slack 9 8 11 8 41 69
LBSA 15 12 18 14 57 96
eV =y 12 9 13 10 43 61
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M- i st
ANOVA %.---1P3M
FIE A A =N F P
Intercept 1 44.74575 44.74575 9766.700 0.00
Ik LiEH] 4 1.03989 0.25997 56.744 0.00
Error 70 0.32070 0.00458
Total 74 1.36059
Duncan f3£---1P3M
VE A b= RUBES 1 2 3
FIFO 0.663871 ikl
CR 0.669879 bkl
Lu 0.703772 .
LBSA 0.872193 ikl
Proposed 0.952312 ok
Least Square Means---1P3M
;}I&IEEU LS Means
Current effect: Fid, YOES6 744, p=0.0000
Effective hypothesiz decomposition
Warical bars danote 095 confidence intervals
1.1
10
o9t
% ost
o7t
oGt
0.5
FIFO CR LBSA Proposed

Lu
M TiEE]
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ANOVA #.---1P4AM

Lu
MR TiEE]

24

EIE['@ A j= F P
Intercept 1 21.86053 21.86053 4793.874 0.00
IR TZHI 4 5.96880 1.49220 327.230 0.00
Error 70 0.31921 0.00456
Total 74 6.28801
Duncan f3£---1P4M
VET FE 1 2 3 4
Lu 0.215185 ok
CR 0.248198 it
FIFO 0.520600 Hhxk
LBSA 0.807702 i
Proposed 0.907731 Horkx
Least Square Means---1P4M
i TIEET Ls Means
Current effect: Fid, TOE327 .23, p=0.0000
Effective hypothesiz decomposition
“Werical bars denote 0.95 confidence intervals
1.1
1.0t
o9t
s r
o o7 r
2 osl
T 05t
0.4 |
0.z f
0z r
0.1
FIFO CR LBSA Proposed




ANOVA #.---1P5M

FIp i A =N F P
Intercept 1 52.09904 | 52.09904 | 10473.61 0.00
IR T 4 0.55699 0.13925 27.99 0.00
Error 70 0.34820 0.00497
Total 74 0.90519
Duncan f3£---1P5M
VE A b= UBE N 1 2 3
FIFO 0.753432 Hhxk
CR 0.755455 Hhxk
Lu 0.794225 Hhxk
LBSA 0.889388 il
Proposed 0.974796 ok
Least Square Means---1P5M
i TiFERT: Ls Means
Current effect: Fid, FOEZT 993, p=.00000
Effective hypothesis decomposition
“Wertical bars denote 085 confidence intenvals
1.05
1.00
085
0.80
é 0.es
B 020+
0.rs
o.yo
0.55
FIFO CR LBSA Proposed

Lu
e TiEE
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ANOVA #.---1P6M

Fiei AT =R F P
Intercept 1 37.27970 37.27970 8957.611 0.00
IR TZHI 4 1.39247 0.34812 83.646 0.00
Error 70 0.29133 0.00416
Total 74 1.68380
Duncan f3£---1P6M
VET ] FE 1 2 3 4
CR 0.555073 ok
Lu 0.575901 it
FIFO 0.676488 Hhxk
LBSA 0.806189 i
Proposed 0.911482 Horkx
Least Square Means---1P6M
;:'EIEEU LS Means
Current effect: Fid, YO'FE3.646, p=0.0000
Effective hypothesis decomposition
Werical bars denote 095 confidence intervals
1.0
oatr
ogr
% orFr
06
0.4b
0.4
FIFO CR LBSA Proposed

Lu
i TiEH]
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ANOVA #.---1P7M

FIE A =N F P
Intercept 1 39.54750 39.54750 33969.84 0.00
IR TZHI 4 3.12813 0.78203 671.74 0.00
Error 70 0.08149 0.00116
Total 74 3.20963
Duncan f#3E---1P7M
T =RV R 1 2 3 4
FIFO 0.461991 Hhxk
Lu 0.547440 ok
LBSA 0.707968 Hhxk
Proposed 0.946663 oxk
CR 0.966708 Hoxokk
Least Square Means---1P7M
M TiEHN: Ls means
Current effect: Fi4, YOOEE71.74, p=0.0000
Effective hypathesis decomposition
Wertical bars denote 0.95 confidence interwals
1.1
10
o9 r
st
% a7 r
B a5
05
0.4t
0.3
FIFO CR LBSA Proposed

Lu
e TiEHET
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ANOVA #.---1P8M
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i TiEH]
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FIE A =N F P
Intercept 1 35.74469 35.74469 64620.02 0.00
IR TZHI 4 3.46989 0.86747 1568.23 0.00
Error 70 0.03872 0.00055
Total 74 3.50861
Duncan f3£---1P8M
T E L 1 2 3 4
FIFO 0.364287
LBSA 0.545605
Lu 0.706198 b
Proposed 0.905784 Hoxk
CR 0.929923 Hhoxx
Least Square Means---1P8M
i TiEHT: Ls Means
Current effect: Fid, YOE1568.2, p=0.0000
Effective hypothesis decomposition
“erical bars denote 085 confidence intervals
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ANOVA %.---1P3M
Fiei AT =R F P
Intercept 1 16387512 16387512 197585.0 0.000000
Ik LiEH] 4 2839 710 8.6 0.000011
Error 70 5806 83
Total 74 8644
Duncan f3£---1P3M
VET R [ R ) ! 2
Proposed 459.0667 okk
LBSA 461.6000 il
Lu 469.8667 il
FIFO 471.1333 il
CR 475.5333 ok
Least Square Means---1P3M
;\"JFETEI;%HU LS Means
Current effect: F(d, TOF2.5567, p=.00001
Effective hypothesiz decomposition
Wertical bars denote 0.95 confidence intervals
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ANOVA #.---1P4AM

FIph AT =R F P
Intercept 1 18995800 18995800 132733.5 0.000000
IR TZHI 4 3413 853 6.0 0.000346
Error 70 10018 143
Total 74 13431
Duncan f3£---1P4M
VT2 R | T IR ] (hr) 1 2 3
LBSA 493.4667 hxx
Proposed 498.1333 ek orkk
FIFO 503.7333 Hhxk Hhxk
CR 510.1333 Hhxk
Lu 510.8667 Hhokk
Least Square Means---1P4M
;}ILTEI;%HU LS Means
Current effect: Fid, YOF5 9617, p=.00035
Effective hypothesiz decomposition
“Werical bars denote 0895 confidence intervals
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FIFO CR LBSA Proposed
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ANOVA #.---1P5M

Fiei AT =R F P
Intercept 1 23475221 23475221 1270304 0.00
IR TZHI 4 3477 869 47 0.00
Error 70 1294 18
Total 74 4771
Duncan f3£---1P5M
VT2 R | T IR ] (hr) 1 2 3
Proposed 551.9333 ek
LBSA 552.3333 Hohoxk
FIFO 558.6667 ok
Lu 565.8000 ok
CR 568.6000 Hhokk
Least Square Means---1P5M
;}JECIHEU LS Means
Current effect: F(d, TOF47 035, p=0.0000
Effective hypothesiz decomposition
Werical bars denote 0.95 confidence intervals
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ANOVA #.---1P6M

EIE['@ A j= F P
Intercept 1 24238850 24238850 4015587 0.00
IR TZHI 4 2010 503 83 0.00
Error 70 423 6
Total 74 2433
Duncan 1 3---1P6M
VT2 R | T IR ] (hr) 1 2 3 4
Proposed 561.9333 okk
LBSA 564.0667 hxx
FIFO 567.6000 Hhxk
Lu 574.3333 hxx
CR 574.5333 Hhkk
Least Square Means---1P6M
i TiEET: Ls means
Current effect: F(d, YO)FEE3.257, p=0.0000
Effective hypothesiz decomposition
Wertical bars denote 0.95 confidence intervals
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ANOVA #.---1P7M

EIE['@ A j= F P
Intercept 1 41832749 41832749 1079435 0.00
IR TZHI 4 40055 10014 258 0.00
Error 70 2713 39
Total 74 42768
Duncan f#3---1P7M
VR R | T S I R (hr) 1 2 3 4 5
Proposed 714.6000 ok
LBSA 731.7333 it
CR 744.7333 Hhxk
Lu 762.2000 ok
FIFO 780.9333 e
Least Square Means---1P7M
R T L5 weans
Current effect: F(d, TOE258.39, p=0.0000
Effective hypothesiz decamposition
Wertical bars denote 0.95 confidence intervals
200
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Fa0 r
= FF0 L
_EI 760 |
:% Fa0
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ANOVA #.---1P8M

FIE A =N F P
Intercept 1 59994563 59994563 1456179 0.00
IR TikHl 4 125226 31306 760 0.00
Error 70 2884 41
Total 74 128110
Duncan g 3---1P8M
VR R | T S I R (hr) 1 2 3 4 5
Proposed 854.2000 ok
Lu 863.2667 it
CR 887.3333 Hhxk
LBSA 897.2000 ok
FIFO 969.9333 e
Least Square Means---1P8M
i TiEHT Ls Means
Current effect: F(4, YOOETS2.87, p=0.0000
Effective hypothesiz decomposition
Wertical bars denote 0.95 confidence interwals
1000
Q30
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":. 040 |
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240
g20 !
FIFO CR LBSA Proposed
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ek FHPFFRE NR e
ANOVA %.---1P3M
Fiei AT =R F P
Intercept 1 13736.33 13736.33 3323.306 0.00
IR TZEHI 4 2719.33 679.83 164.476 0.00
Error 70 289.33 4.13
Total 74 3008.67
Duncan f3£---1P3M
VT2 R | A A (hr) 1 2 3 4 >
CR 7.20000 Hhxk
Lu 9.26667 Hhxk
Proposed 12.06667 orkk
LBSA 14.66667 Hhxk
FIFO 24.46667 Hhxk
Least Square Means---1P3M
;\"JIE:I;'%HU LS Means
Current effect: Fi4d, YO'FE164.48, p=0.0000
Effective hypothesiz decomposition
Werical bars denote 0.95 confidence intenrals
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ANOVA #.---1P4AM

FIph A =R F P
Intercept 1 8812.920 8812.920 10281.74 0.00
IR TikHl 4 1160.080 290.020 338.36 0.00
Error 70 60.000 0.857
Total 74 1220.080
Duncan 1 E---1P4M
VT2 R | A A (hr) 1 2 3 4
Lu 7.73333 hxx
CR 7.73333 hxx
Proposed 9.00000 Hokkk
LBSA 11.53333 hxx
FIFO 18.20000 Hhokx
Least Square Means---1P4M
;}I&I&EU LS Means
Current effect: F(d, TOFE338.26, p=0.0000
Effective hypothesiz decomposition
Wertical bars denote 0.95 confidence intervals
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ANOVA #.---1P5M

FIph AT =R F P
Intercept 1 18034.25 18034.25 3819.275 0.00
IR TZHI 4 2746.21 686.55 145.398 0.00

Error 70 330.53 4.72
Total 74 3076.75
Duncan f3£---1P5M
VT2 R | A A (hr) 1 2 3 4 >
CR 8.73333 Hhxk
Lu 11.40000 Hhxk
Proposed 13.33333 Horkk
LBSA 18.13333 Hhxk
FIFO 25.93333 e
Least Square Means---1P5M
;\"JFETEI;%HU LS Means
Current effect: F(d, 70F145.40, p=0.0000
Effective hypothesis decomposition
Werical bars denote 0.95 confidence intervals
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ANOVA #.---1P6M
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e TiEE

EIE['@ A j= F P
Intercept 1 10513.92 10513.92 5168.360 0.00
IR TZHI 4 1615.68 403.92 198.556 0.00
Error 70 142.40 2.03
Total 74 1758.08
Duncan f3£---1P6M
VT2 R | A A (hr) 1 2 3 4 >
CR 7.06667 ok
Lu 8.26667 it
Proposed 10.26667 Horkk
LBSA 13.60000 ok
FIFO 20.00000 e
Least Square Means---1P6M
M TiEET Ls Means
Current effect: F(4, TOE198.56, p=0.0000
Effective hypothesis decomposition
Wertical bars denote 0.95 confidence intervals
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ANOVA #.---1P7M

EIE['@ T ijﬂ[ j= F P
Intercept 1 159344.7 159344.7 19628.33 0.00
IR TZHI 4 317321 7933.0 977.20 0.00
Error 70 568.3 8.1
Total 74 32300.3
Duncan f#3E---1P7M
VT2 R | A A (hr) 1 2 3 4
CR 13.26667 hxx
Lu 41.46667 ok
Proposed 42.93333 ok
LBSA 56.86667 i
FIFO 75.93333 ok
Least Square Means---1P7M
;\",IE:I;'%HU LS heans
Current effect: F(d, YOOES77T .20, p=0.0000
Effective hypothesiz decomposition
Werical bars denote 0.95 confidence intenrals
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ANOVA #.---1P8M

Fiei AT =R F P
Intercept 1 407008.3 407008.3 63293.65 0.00
IR TZHI 4 94410.5 23602.6 3670.43 0.00

Error 70 450.1 6.4
Total 74 94860.7
Duncan f3£---1P8M
VT2 R | A A (hr) 1 2 3 4 >
CR 18.0000 ok
Proposed 60.8667 ok
Lu 69.4667 Hhxk
LBSA 96.3333 ok
FIFO 123.6667 e
Least Square Means---1P8M
M’_‘EIE\%EU LS Means
Current effect: Fid, YOOFE3670.4, p=0.0000
Effective hypothesiz decompositian
Werical bars denote 085 confidence intervals
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ANOVA #.---1P3M

Intercept 1 2901.630 2901.630 638.6188 0.00
Ik LiEH] 4 975.258 243.815 53.6611 0.00
Error 70 318.052 4.544
Total 74 1293.311
Duncan f3£---1P3M
VTR | T S ] (hr) 1 2 3 4
Proposed 1.09667 ek
LBSA 3.42333 ok
Lu 7.24556 ook
CR 7.91667 il
FIFO 11.41778 Hxokk
Least Square Means---1P3M
;}F&I&HU LS Means
Current effect: Fid, YO'ES3.661, p=0.0000
Effective hypothesiz decomposition
Yertical bars denote 0.95 confidence intenrals
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ANOVA #.---1P4AM

Fiei AT =R F P
Intercept 1 10553.19 10553.19 1970.292 0.00
IR TZHI 4 3783.87 945.97 176.613 0.00
Error 70 374.93 5.36
Total 74 4158.80
Duncan f3£---1P4M
VTR | S ] (hr) 1 2 3 4
Proposed 2.20556 ek
LBSA 4.74778 ok
FIFO 14.34444 ok
CR 18.72933 il
Lu 19.28333 Hxokk
Least Square Means---1P4M
;}F&I&HU LS Means
Current effect: Fid, YOOEA76.61, p=0.0000
Effective hypothesiz decomposition
Yertical bars denote 0.95 confidence intenrals
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ANOVA #.---1P5M

FIph AT =R F P
Intercept 1 1558.456 | 1558.456 | 290.0210 0.00
IR TikHl 4 477.201 119.300 22.2012 0.00

Error 70 376.152 5.374

Total 74 853.352

Duncan f3£---1P5M
VTR | S ] (hr) 1 2 3 4
Proposed 0.602222 ek
LBSA 3.122222 Hhxk
Lu 5.178889 hxx
CR 5.865556 hxx
FIFO 8.023333 Hhokx
Least Square Means---1P5M
i’ﬁlﬁﬁu LE Means
Current effect: Fid, YOEZ2.201, p=.00000
Effective hypothesis decomposition
Wertical bars denote 095 confidence intervals
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ANOVA #.---1P6M

Intercept 1 4224752 4224.752 1407.456 0.00
IR TZHI 4 852.868 213.217 71.032 0.00
Error 70 210.119 3.002
Total 74 1062.987
Duncan 1 3---1P6M
VTR | T S ] (hr) 1 2 3
Proposed 2.11778 ok
LBSA 499778 ok
FIFO 9.46333 b
Lu 10.26667 b
CR 10.68111 it
Least Square Means---1P6M
;}JECIHEU LS Means
Current effect: F(d, TOET1.032, p=0.0000
Effective hypothesiz decomposition
Werical bars denote 0.95 confidence intervals
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ANOVA #.---1P7M

FIEN A = F P
Intercept 1 19772.774 19772.74 854.4313 0.00
Ik LiEH] 4 19012.52 | 4753.13 205.3950 0.00
Error 70 1619.90 23.14
Total 74 20632.42
Duncan f#3E---1P7M
VTR | T S ] (hr) 1 2 3 4
CR 0.80667 ook
Proposed 1.30556 ek
LBSA 14.00333 ok
Lu 20.91000 il
FIFO 44.15889 Hxokk
Least Square Means---1P7M
M’_‘EIE\%EU LS Means
Current effect: Fid, FOOE205.40, p=0.0000
Effective hypothesiz decompositian
Werical bars denote 085 confidence intervals
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ANOVA #.---1P8M

Fiei AT =R F P
Intercept 1 69751.47 69751.47 4701.087 0.00
IR TZHI 4 90436.26 | 22609.06 | 1523.799 0.00
Error 70 1038.61 14.84
Total 74 91474.87
Duncan f3£---1P8M
VTR | S ] (hr) 1 2 3 4
CR 1.70889 hxx
Proposed 2.23556 ek
Lu 14.16778 Hhxk
LBSA 40.32333 hxx
FIFO 94.04556 Hhokx
Least Square Means---1P8M
E“JIE:IHEU LS Means
Current effect: Fid, 7OE1523.8, p=0.0000
Effective hypothesis decomposition
Werical bars denote 095 confidence intenrals
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T EBRFTRE AP
ANOVA #.---1P3M
FIE A =N F P
Intercept 1 8650.712 8650.712 1525.202 0.00
IR TikHl 4 1386.645 346.661 61.120 0.00
Error 70 397.029 5.672
Total 74 1783.674
Duncan f#3---1P3M
VTR | o A (hr) 1 2 3 4
Proposed 4.79222 ek
LBSA 8.62111 Hhxk
Lu 11.07111 hxx
CR 11.24889 hxx
FIFO 17.96556 Hhokx
Least Square Means---1P3M
i TiEHT: Ls Means
Current effect: F(d, TOFEG1.120, p=0.0000
Effective hypothesis decomposition
Werical bars denote 0.95 confidence intervals
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ANOVA #.---1P4AM

FIp i A =N F P
Intercept 1 8931.545 8931.545 5894.721 0.00
IR TikHl 4 767.840 191.960 126.692 0.00
Error 70 106.062 1.515
Total 74 873.903
Duncan f3£---1P4M
VTR | JCE R E (hr) 1 2 3 4
Proposed 6.75222 ek
LBSA 9.75333 Hhxk
Lu 10.41533 Hhxk hxx
CR 11.04933 hxx
FIFO 16.59333 Hhokx
Least Square Means---1P4M
e TiFERT: Ls Means
Current effect: Fid, YOF126.69, p=0.0000
Effective hypothesis decomposition
“Werical bars denote 0895 confidence intervals
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ANOVA #.---1P5M

EIE['@ A j= F P
Intercept 1 6881.633 6881.633 802.3993 0.00
IR TZHI 4 1196.572 299.143 34.8801 0.00
Error 70 600.342 8.576
Total 74 1796.914
Duncan f3£---1P5M
VTR | o A (hr) 1 2 3
Proposed 3.25778 kkk
LBSA 8.87667 Hhxk
Lu 9.88889 Hhxk
CR 10.04667 Hhxk
FIFO 15.82444 e
Least Square Means---1P5M
i TiEHI: Ls means
Current effect: F(d, 7TOF34.880, p=.00000
Effective hypothesiz decomposition
Wertical bars denote 0.95 confidence intenvals
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ANOVA #.---1P6M

Fiei AT =R F P
Intercept 1 9268.891 9268.891 5324.003 0.00
IR TZHI 4 558.513 139.628 80.202 0.00
Error 70 121.867 1.741
Total 74 680.380
Duncan f3£---1P6M
VTR | o A (hr) 1 2 3 4
Proposed 6.54556 ok
LBSA 10.38333 il
Lu 11.81556 bl
CR 11.88667 ok
FIFO 14.95333 il
Least Square Means---1P6M
;}I&I&EU LS Means
Current effect: F(d, TOF20.202, p=0.0000
Effective hypothesis decomposition
Werical bars denote 0.95 confidence intervals
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ANOVA #.---1P7M

Lu
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55

FIp i A =N F P
Intercept 1 41189.55 41189.55 3079.325 0.00
IR TikHl 4 25471.26 6367.82 476.057 0.00
Error 70 936.33 13.38
Total 74 26407.59
Duncan f#3---1P7M
VTR | e R (hr) 1 2 3
CR 4.20000 hxx
Proposed 5.44778 ek
LBSA 25.48000 Hhxk
Lu 27.20889 Hhxk
FIFO 54.83778 e
Least Square Means---1P7M
i TiEH: Ls Means
Current effect: Fid, FOOE47TE.0G, p=0.0000
Effective hypaotheasis decomposition
“Werical bars denote 095 confidence intervals
Fa
g0
50
2 |
E' a0 b
:U; 20
10 |
ol
-10 : :
FIFO CR LBSA Proposed




ANOVA #.---1P8M

FIE A A =N F P
Intercept 1 106498.8 106498.8 10063.68 0.00
IR TZHI 4 87165.4 21791.3 2059.19 0.00
Error 70 740.8 10.6
Total 74 87906.1
Duncan f3£---1P8M
VTR | o A (hr) 1 2 3 4
CR 5.74111 ook
Proposed 7.17667 ek
Lu 2496111 ok
LBSA 54.37333 il
FIFO 96.16111 Hxokk
Least Square Means---1P8M
;}ﬁlmau LS Means
Current effect: Fid, FYOF2059.2, p=0.0000
Effective hypothesiz decomposition
Werical bars denote 0.95 confidence intervals
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“ité~ 1P7M  Duncan & # 5vit e €
Duncan 73 §&k---1P7TM E & 3
VET R FIFO CR Lu LBSA Proposed
FIFO 0.000031 0.000116 | 0.000056 | 0.000050
CR 0.000031 0.000050 | 0.000056 | 0.112265
Lu 0.000116 | 0.000050 0.000116 | 0.000056
LBSA 0.000056 | 0.000056 | 0.000116 0.000116
Proposed | 0.000050 | 0.112265 | 0.000056 | 0.000116
Duncan 75 #£#.---1P7TM T féi&[?@]ﬂ%lﬁéﬂ
VET R FIFO CR Lu LBSA Proposed
FIFO 0.000031 | 0.000116 | 0.000056 | 0.000050
CR 0.000031 '0.000050 | 0.000056 | 0.777358
Lu 0.000116 |.20.000050 %, & 0.000303 | 0.000056
LBSA 0.000056 {= 03000056~ 0:000303 0.000116
Proposed | 0.000050 [2.0.777358 |- 0.000056 | 0.000116
Duncan 53 #£%---1P7M 7 £33 ]
VET R FIFO CR Lu LBSA Proposed
FIFO 0.000031 0.000116 | 0.000056 | 0.000050
CR 0.000031 0.000050 | 0.000056 | 0.353471
Lu 0.000116 | 0.000050 0.199810 | 0.000056
LBSA 0.000056 | 0.000056 | 0.199810 0.000116
Proposed | 0.000050 | 0.353471 | 0.000056 | 0.000116
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“ité—= 1P8M Duncan & # 5vit e €
Duncan 73 §&&---1P8M E & 3
VET R FIFO CR Lu LBSA Proposed
FIFO 0.000031 0.000056 | 0.000116 | 0.000050
CR 0.000031 0.000056 | 0.000050 | 0.084203
Lu 0.000056 | 0.000056 0.000116 | 0.000116
LBSA 0.000116 | 0.000050 | 0.000116 0.000056
Proposed | 0.000050 | 0.084203 | 0.000116 | 0.000056
Duncan 75 #£#.---1P8M T ’réi&[?@]ﬂ%lﬁéﬂ
VET R FIFO CR Lu LBSA Proposed
FIFO 0.000031 | 0.000056 | 0.000116 | 0.000050
CR 0.000031 '0.000056 | 0.000050 | 0.709330
Lu 0.000056 |.50.000056" |, & 0.000116 | 0.000116
LBSA 0.000116 {= 03000050~ 0:000116 0.000056
Proposed | 0.000050 [£10.709330 |- 0.000116 | 0.000056
Duncan 75 #£#.---1P8M T féii[?@]ﬂ%lf 5|
VET R FIFO CR Lu LBSA Proposed
FIFO 0.000031 0.000056 | 0.000116 | 0.000050
CR 0.000031 0.000056 | 0.000050 | 0.230996
Lu 0.000056 | 0.000056 0.000116 | 0.000116
LBSA 0.000116 | 0.000050 | 0.000116 0.000056
Proposed | 0.000050 | 0.230996 | 0.000116 | 0.000056




