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Methods for On-Line Determination of Truncation Point
in Steady-State Simulation Outputs
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Abstract

Simulation output is generally stochastic and autocorrelated, and includes the ‘initial
condition bias. To exclude the bias, the determination of truncation point has been one of
important issues for the steady-state simulation output analysis. In this paper, two
methods are presented for detection of truncation point in order to estimate efficiently the
steady-state measure of simulation output. They are based on the Euclidean distance
equation, and the backpropagation algorithm in Neural Networks. The experimental
results obtained by M/M/1 and M/M/2 show that the proposed methods are very
promising with respect to coverage and relative bias. The methods could be used for the
on-line analysis of simulation outputs.
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<Gt 2> dndEEd SA4A Hu
3 g1 ¥l <E 4> MMIH719E Aj2de] A8 ABH(p= 05)

uhe 71 &Y Aot W

METHOD/
sy x| R [MCR(CMRICMRZILKM) WP 1 ED | NN BATCH% | TP |COVERAGE| RB ERHW
cgad (NI Y Yy I N TN N Yy MCR/50 | 40666 | 0.800000% | 0.050387* | 0.091058
7Hs CMR/50 | 1382222 | 0.777778+ | 0.051844% | 0093096
'*‘;ji"‘g Y| NN Y Y N NN ED/50 | 1004583 | 0750000 | 0.066183 | 0.094150
ANE |28 |28 27| 27 |28 20|20 =& NN/50 92.7500 0,750000 0.06465 | 0.091184x
MCR/100 | 40666 | 0800000 | 0.039387+ | 0.062997x

CMR/100 | 1382222 | 0.888889+ | 0.030644* | 0.065553
ED/100 100.4583 | 0816667+ | 0.039525 | 0.066203
NN/100 92.7500 0.791667 | 0.042875 | 0.064172=

CMRol Al AFE-8F Wx}sl4E 20000k AE Az
T 0L <H 3> M <E 10 >7HA YErY ¢l
t} FollA TP+ dlolele) B A%, Coverages
|
R

ol HTAZF FHE Ao X¥H= HE,
B= ol2 H#x 9 AKX 7he) A)F HWeled B <E 5 MMIWZI#E Aadel 48 3R (p=07)

#, ERHWE A 77+ 34 2oz gixd g METHOD/
A zke] Bl &E 2z e ea, A3l BATCH# | TP |COVERAGE| KB ERHW
n=10 < At omE zk Foxe Axe bol MCR/50 | 58666 | 0666667 | 0.077656 | 0.117060+
Blo] M7 A AL TP *100.2 3HAbglojo} st} CMR/50 | 1105000 | 0800000+ | 0.090497 | 0.133639
MY/ t7188 Al Aee Ng_. =48 An 7| ED/50 | 1197500 | 0916667+ | 0.065580% | 0.120165
Zo gudEEY F&Al % vwd M/M2 NN/50 | 1142083 | 0791667+ | 0.074749+ | 0.118341+
78 E Al 2Ee AgeAE A A T} MCR/100 | 58666 | 0.866667 | 0.049894 | 0.084807+
CMRE 109749 A7 wAU7tE St CMR/100 | 1105000 | 1000000« | 0047178+ | 0.107276
AANH G WA Zate A7 @) g A ED/100 | 1197500 | 0750000 | 0.068824 | 0.087946
AHoz Ag8r17t g5t} wde MCR, ED ¥ NN/100 | 114.2083 | 0.875000% | 0.047756% | 0.084900+
NN#H -2 10970 AA7F WA y7hz] el Al A A
s 8 wdskAt <E 6> MM/ 7182 Al2gel 49 ARH(p= 09)
METHOD/

BATCH#% TP ICOVERAGE| RB ERHW
MCR/50 53333 0.466667 | 0.186116 | 0.156408=

<E 3> MM U788 A2 48 AR (p= 02)

METHOD/ CMR/S0 | 1206667 | 0.333333 | 0.266317 | 0143774+
BATCH= | TP |COVERAGE| RB ERHW ED/50 | 1594500 | 0850000+ |0.109325+ | 0.159623
MCR/50 | 442857 | 071428 | 0.065286 | 0092187 e Tiowm om0 Toraoas | otsmms
CMR/50 | 65.63636 | 0.909091% | 0.044727 | 0082618 vcriw | 533 | o000 016267 1 0119582
ED/50 98.87500 | 0.875000+ | 0.044083* | 0.104915 CMR/100 | 1296667 | 0.333333 | 0.175588 | 0.100938%
NN/5O | 89.62500 | 0791667 | 0.065083 | 0.087353¢ ED/100 | 159.4500 | 0.700000« |0.089274% | 0.115691+
MCR/100 | 442857 | 0642857 | 0.042857 | 0.061695 NN/I00 | 1420500 | 0.650000¢ |0.106483% | 0.120666

CMR/100 | 65.63636 | 0.818182+ 1 0.035818 | 0.059656*
ED/100 | 98.87500 | 0.791667+ | 0.040250+ | 0.059341*

NN/100 | 89.62500 | 0666667 | 0.041833 | 0.061446
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<E T MM2 B7198 A29s) 48 23 (o= 02) O MMEHAZIE Hagel 99 Ao 0D

METHOD/
BATCH% TP |COVERAGE| RB ERHW
ED/50 1278750 | 0.863000 | 0.281989 | 0.438738

NN/50 140.0833 | 0.850000 | 0.079870 | 0.194891
ED/100 127.8750 | 0.911000 | 0.099512 | 0.141143
NN/100 139.2500 | 0.875000 | 0.051016 | 0.100161

METHOD/
BATCH# TP |COVERAGE| RB ERHW
ED/50 1189583 | 0.891000 | 0.072510 i 0.122888
NN/50 127.8333 | 0.833333 | 0.081306 | 0.121051
ED/100 1184167 | 0.875000 | 0.045345 | 0.083730
NN/100 | 1311667 | 0.833333 | 0.051026 | 0.082005

< 8> MMA2U7 8 E Al2dy] 4% AHX(e= 05) <E 10> MM/2 t71 88 AlAele] Ay A (p= 09)

METHOD/ METHOD/

BATCH% | TP |COVERAGE| RB | ERHW BATCH% | TP |COVERAGE| RB | ERHW
ED/50 | 1560833 | 0865000 | 0.077696 | 0.166743 ED/50 | 1511000 | 0.85000 | 0.171896 | 0.174127
NN/5O | 1582917 | 0932000 | 0.047059 | 0.169232 NN/SO | 147.2500 | 076500 | 0.190188 | 0.158438
ED/100 | 1567083 | 0.833333 1 0.052941 | 0.117828 ED/100 | 1681000 | 090000 | 0.100000 | 0.130399
NNAI00 | 1582917 | 0877000 | 0.037500 | 0.114058 NN/I00 | 1730500 | 0.86500 | 0.123392 | 0.126580
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< 1% 4 > ERHW
03
02 .. ~
E.._
0
01 -
D‘..,
0

02 0.5 07 09

< 1% 5 > Coverage < 1% 6 > RB



b atel Al@ailolM &3 tlojeie) 22401 MM AIE FH WY 3%

AGLHE A% dlole e AAZE, d8 o
02 YR B2 ¥& AANE AAH|RA KA
53, E U HE FE AASA =Y, 27] He
TAE g4 o2 fFax] B 7HsAel AXA
gt F, A AAFS 27 HAE Histe
Hel el A 7 A& Aol L& Aotk wEhA,
A4d Zd= RB @# SAl TP#S vlastds
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Hol el Azl F8% ul <E 6 10 >9] o] & &
09 9| A% HuolM B 4 gl%ol, coveragest RB
9] 9+ EDU NN'Hgo] 7]& Wi 8 x7}
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W 71EY g5 ol &8 wet coveragedtd
Ll Jsian
s 0.9 _0.91
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0.7 0.65
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0
MCR CMR ED NN
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AHEEHE, Ao ¢d AESte] Zagh 282149
AANG &3 FA} A gAY Fde] A
A7t 44E F ok

AZY FAEAE 28 5 A A
o] YA LA M2 dHolHE V&Y
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