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Lq doo lqvwdqfhv udqgrp qxpehuv zhuh jhqhudwhg zlwk wkh %udq5% jhqhudwru wdnhq

iurp Qxphulfdo Uhflshv ^46;`1 Wklv jhqhudwru kdv d shulrg A 5 { 43�H1 Lw sdvvhv doo nqrzq

vwdwlvwlfdo whvwv iru udqgrpqhvv1�
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Wkh VzdsVkrs surjudp lpsohphqwv wkh duwl�fldo vrflhw| ghvfulehg lq fkdswhu 81

Lw lv lpsohphqwhg lq DQVL F pdnlqj xvh ri wkh VxqYlhz oleudulhv iru judsklfdo rxwsxw1 Lw

kdv ehhq frpslohg dqg whvwhg rq d Vxq Vsduf 8 +uxqqlqj VxqRV 81814, xvlqj wkh JQX2 jff

frpslohu +yhuvlrq 513,1 Wkh judsklfdo rxwsxw jlyhq lq fkdswhu 8 zdv surgxfhg xvlqj wkh
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VxqYlhz judsklfdo oleudulhv dqg fdswxuhg xvlqj wkh [Y� judsklfv xwlolw| surjudp1

��� A�i 5|ihiLw@M

Wkh VwhuhrOde surjudp lpsohphqwv wkh duwl�fldo vrflhw| ghvfulehg lq fkdswhu 91

Lw lv lpsohphqwhg lq DQVL F1 Lw kdv ehhq frpslohg dqg whvwhg rq erwk Vxq Vsduf +uxqqlqj

VxqRV 81814, dqg SF kdugzduh +uxqqlqj Olqx{ VxVH 917, xvlqj wkh JQX jff frpslohu

+yhuvlrq 513,1 Wkh surjudp wdnhv h{rjhqrxv sdudphwhuv +vhh fkdswhu 9, dv lqsxw dqg uhwxuqv

fhuwdlq rxwsxw phdvxuhv jdwkhuhg iurp wkh h{hfxwlrq ri wkh surjudp +vhh fkdswhu : dqg wkh

h{dpsohv lq vhfwlrq D18 ehorz,1 Wkh VdpsWrro vriwzduh zdv xvhg wr uxq vhyhudo wkrxvdqg

vlpxodwlrq uxqv lq ydulrxv vdpsolqj prghv +vhh fkdswhu ;,1 Wkh uhvxowv zhuh h{sruwhg iurp

VdpsWrro lqwr wkh VSVV +yhuvlrq <13 iru zlqgrzv, vwdwlvwlfdo sdfndjh zklfk zdv xvhg wr

surgxfh wkh judskv jlyhq lq fkdswhu ;1 Wkh surjudp fdq dovr surgxfh d �oh frqwdlqlqj

wlph vhulhv gdwd iru dq lqglylgxdo vlpxodwlrq uxq1 Wklv ixqfwlrq +dorqj zlwk wkh %0uhuxq%

frppdqg surylghg e| VdpsWrro 0 vhh vhfwlrq D18 ehorz, zdv xvhg wr surgxfh wkh lqglylgxdo

uxq judskv jlyhq lq fkdswhu ;1 Wkh judskv wkhpvhoyhv zhuh surgxfhg zlwklq VSVV1
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Wkh WdjZrugLL surjudp lpsohphqwv wkh duwl�fldo vrflhw| ghvfulehg lq fkdswhu <1

Lw lv lpsohphqwhg lq DQVL F1 Lw kdv ehhq frpslohg dqg whvwhg rq SF kdugzduh +uxqqlqj

Olqx{ VxVh 917, xvlqj wkh JQX jff frpslohu +yhuvlrq 513,1 Wkh surjudp wdnhv h{rjhqrxv

sdudphwhuv +vhh fkdswhu <, dv lqsxw dqg uhwxuqv fhuwdlq rxwsxw phdvxuhv jdwkhuhg iurp wkh

h{hfxwlrq ri wkh surjudp1 Wkh VdpsWrro +vhh vhfwlrq D18, zdv xvhg wr uxq vhyhudo vlpxod0

wlrq uxqv ryhu d vhw ri sdudphwhuv1 Wkh uhvxowv iurp wkhvh pxowlsoh uxqv zhuh h{sruwhg iurp
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VdpsWrro lqwr Plfurvriw H[FHO zklfk zdv xvhg wr surgxfh wkh judskv jlyhq lq fkdswhu

< +�jxuhv <15 dqg <17,1 Wkh surjudp fdq dovr surgxfh judsklfdo rxwsxw iru lqglylgxdo uxqv

+vhh fkdswhu < �jxuh <1:,1 Wklv judsklfdo rxwsxw zdv surgxfhg xvlqj Sruwdeoh Sl{ Pds

+ssp, irupdw oleudulhv zulwwhq e| wkh dxwkru1

��D 5@4TALL*

VdpsWrro lv d jhqhudo sxusrvh vriwzduh wrro zklfk doorzv iru frqwuroohg vdpsolqj

ri wkh sdudphwhu vsdfh ri dq h{whuqdoo| lpsohphqwhg vlpxodwlrq surjudp1 VdpsWrro fdq

pdnh xvh ri pxowlsoh surfhvvruv glvwulexwhg ryhu d qhwzrun/ zklfk vkduh wkh vdph �ohvwruh/

wr h{hfxwh vlpxodwlrq mrev lq sdudooho1 VdpsWrro wdnhv dv lqsxw=

� D vlpxodwlrq vshfl�fdwlrq �oh ghwdlolqj wkh qdph dqg orfdwlrq ri wkh h{whuqdo vlpxod0

wlrq surjudp/ wkh lqsxw sdudphwhuv dqg rxwsxw phdvxuhv1

� D krvw �oh olvwlqj wkh qdphv ri dydlodeoh krvwv1

Zkhq dfwlydwhg VdpsWrro vfkhgxohv dqg h{hfxwhv lqglylgxdo vlpxodwlrq uxqv rq

dydlodeoh surfhvvruv dqg froodwhv wkh uhvxowv1 Uhvxowv duh vwruhg lq d elqdu| %Vdps% �oh1

VdpsWrro dovr frqwdlqv xwlolwlhv wr glvsod|/ pdqlsxodwh dqg frqyhuw Vdps �ohv vxfk wkdw

lqglylgxdo uxqv p| eh lqvshfwhg dqg uh0uxq ru vhwv ri uhvxowv pd| eh h{sruwhg wr dqdo|vlv

wrrov vxfk dv VSVV ru Plfurvriw H[FHO1 VdpsWrro surylghv wkh iroorzlqj nlqgv ri vdpsolqj=

� Udqgrp vdpsolqj ri wkh sdudphwhu vsdfh1

� V|vwhpdwlf vfdq ri wkh sdudphwhu vsdfh +iru erwk orj dqg olqhdu vfdohv,1

� Kloo0Folpelqj ri wkh sdudphwhu vsdfh edvhg rq vrph rxwsxw phdvxuh xvlqj d vshfl�hg

qxpehu ri lqghshqghqw kloo0folpehuv iru vrph vshfl�hg qxpehu ri vwhsv1
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VdpsWrro lv lpsohphqwhg lq DQVL F1 Lw kdv ehhq frpslohg dqg whvwhg rq erwk

Vxq Vsduf +uxqqlqj VxqRV 81814, dqg SF kdugzduh +uxqqlqj Olqx{ VxVH 917, xvlqj wkh

JQX jff frpslohu +yhuvlrq 513,1 Mrev rq pxowlsoh surfhvvruv duh h{hfxwhg yld uhprwh vkhoo

fdoov +uvk frppdqgv,1 Rxwsxw gdwd lv froodwhg yld �ohv zulwwhq wr d vkduhg �oh vwruh +hdfk

surfhvvru pxvw vkduh wkh vdph �oh vwruh,1

��D�2 5@4TALL* ��?��B��_i

Lq wklv vhfwlrq d yhu| eulhi jxlgh wr VdpsWrro lv jlyhq1 Wklv jxlgh lv jlyhq wr

lqglfdwh wkh jhqhudo sxusrvh qdwxuh ri wkh vriwzduh dqg wkh hdvh zlwk zklfk ydulrxv nlqgv

ri vdpsolqj fdq eh dffrpsolvkhg1

VdpsWrro lv lqyrnhg iurp wkh frppdqg olqh1 W|slqj wkh iroorzlqj=

vdpswrro 0khos

surgxfhv dq rq0vfuhhq vxppdu| ri wkh frppdqgv zklfk VdpsWrro xqghuvwdqgv +vhh �jxuh

D14,1 Wkuhh VdpsWrro frppdqgv fdxvh h{hfxwlrq ri vlpxodwlrqv/ wkhvh duh wkh %0udqgrp%/

%0vzhhs% dqg %0kloofolpe% frppdqgv1 Wkh rwkhu frppdqgv duh xwlolwlhv zklfk idflolwdwh wkh

pdqlsxodwlrq ri wkh %vdps% �ohv/ zklfk vwruh wkh uhvxowv ri vlpxodwlrq uxqv/ surgxfhg e|

VdpsWrro1 Lq wkh iroorzlqj vhfwlrqv lqglylgxdo frppdqgv duh ghvfulehg1

D181514 Wkh %0udqgrp% frppdqg

Wkh %0udqgrp% frppdqg whoov VdpsWrro wr shuirup d vhw ri udqgrp vdpsohv iurp

wkh sdudphwhu vsdfh ri d vlpxodwlrq +dv vshfl�hg lq wkh vlpxodwlrq vshfl�fdwlrq �oh,1

Wkh frppdqg kdv wkh iroorzlqj v|qwd{=

vdpswrro 0udqgrp ?VdpsVl}hA 0vshf ?VshfQxpehuA 0r ?VdpsIlohA
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Sample Utilities - command line args are:
-----------------------------------------

-view       <sampfile> [-status <statusnum> | -notstatus <statusnum>]
-viewstats  <sampfile>
-copy       <sampfile> -o <sampfile> [-status <statusnum> | -notstatus <statusnum>]
-move       <NumToMove> <sampfile1> <sampfile2>        (move first N points from samp1 to samp2)
-merge      <sampfile> <sampfile> -o <sampfile>
-random     <SampSize> -spec <SpecNum> -o <sampfile>
-sweep      <NoOfSweeps> -spec <SpecNum> -o <sampfile>           (sweeps all points in spec)
-hillclimb  <SampSize> -steps <NoOfSteps> -outval <OutVal-to-Climb> -spec <SpecNum> -o <sampfile>
-export     <sampfile> -o <export file>                          (make spss/excel data file)
-rerun      <sampfile> <simid> -o <script file>                  (produce cmmd line to rerun sim)
-help       (gives this message)

additionally a -seed <seedvalue> can be added to –random, -hillclimb and -sweep to set seed
also -safter <int> can be added to -random and -sweep saves after every <int> finshed runs

Iljxuh D14= Rxwsxw surgxfh e| wkh VdpsWrro vriwzduh lq uhvsrqvh wr wkh %0khos% rswlrq1

zkhuh=

?VdpsVl}hA lv dq lqwhjhu lqglfdwlqj wkh qxpehu ri udqgrp vdpsohv wr pdnh1

?VshfQxpehuA lv dq lqwhjhu zklfk lghqwl�hv wkh vshfl�fdwlrq wr xvh iurp wkh vlpxodwlrq

vshfl�fdwlrq �oh1

?VdpsIlohA lv wkh qdph ri wkh rxwsxw %Vdps% �oh lq zklfk wr vwruh wkh uhvxowv1

h{dpsoh=

vdpswrro 0udqgrp 43333 0vshf 453 0r vshf453UdqgVlpUhvxowv1vdps

Wkh deryh h{dpsoh whoov VdpsWrro wr uxq wkh vlpxodwlrq lghqwl�hg e| wkh qxp0

ehu 453 lq wkh vlpxodwlrq vshfl�fdwlrq �oh 43/333 wlphv1 Iru hdfk ri wkh 43/333 vlpxodwlrq

uxqv d udqgrp vhw ri sdudphwhu ydoxhv lv xvhg iurp wkh sdudphwhu vsdfh +vshfl�hg lq wkh

vlpxodwlrq vshfl�fdwlrq �oh,1 VdpsWrro h{hfxwhv wkh vlpxodwlrq uxqv dfurvv doo wkh krvwv

vshfl�hg lq wkh dydlodeoh krvwv �oh1 Gxulqj h{hfxwlrq/ vwdwxv lqirupdwlrq lv glvsod|hg vxfk

dv zklfk krvwv duh fxuuhqwo| uxqqlqj vlpxodwlrqv/ wkh qxpehu ri frpsohwhg vlpxodwlrqv

dqg dq| sureohpv +h1j1 xquhdfkdeoh krvwv ru vlpxodwlrq uxqv zklfk kdyh whuplqdwhg lq0

fruuhfwo|,1 Zkhq doo wkh vlpxodwlrq uxqv kdyh frpsohwhg VdpsWrro glvsod|v d phvvdjh wr

wkdw h�hfw1 Wkh uhvxowv ri doo uxqv duh wkhq dydlodeoh lq wkh rxwsxw �oh +lq wklv fdvh fdoohg



553

%vshf453UdqgVlpUhvxowv1vdps%,1 Wkh uhvxowv fdq wkhq eh ylhzhg ru h{sruwhg wr rwkhu

dssolfdwlrqv iru dqdo|vlv1

D181515 Wkh %0vzhhs% frppdqg

Wkh %0vzhhs% frppdqg whoov VdpsWrro wr shuirup d frpsohwh vfdq ru %vzhhs%

ri doo xqltxh srlqwv zlwk wkh sdudphwhu vsdfh ri d vlpxodwlrq +vshfl�hg lq wkh vlpxodwlrq

vshfl�fdwlrq �oh,1

Wkh frppdqg kdv wkh iroorzlqj v|qwd{=

vdpswrro 0udqgrp ?QrRiVzhhsvA 0vshf ?VshfQxpehuA 0r ?VdpsIlohA

zkhuh=

?QrRiVzhhsvA lv dq lqwhjhu lqglfdwlqj wkh qxpehu ri ixoo vzhhsv wr shuirup1

?VshfQxpehuA lv dq lqwhjhu zklfk lghqwl�hv wkh vshfl�fdwlrq wr xvh iurp wkh vlpxodwlrq

vshfl�fdwlrq �oh1

?VdpsIlohA lv wkh qdph ri wkh rxwsxw %Vdps% �oh lq zklfk wr vwruh wkh uhvxowv1

h{dpsoh=

vdpswrro 0vzhhs 8 0vshf 453 0r vshf453VzhhsVlpUhvxowv1vdps

Wkh deryh h{dpsoh whoov VdpsWrro wr uxq wkh vlpxodwlrq lghqwl�hg e| wkh qxpehu

453 lq wkh vlpxodwlrq vshfl�fdwlrq �oh 8 wlphv iru hdfk xqltxh srlqw lq wkh sdudphwhu vsdfh

+vshfl�hg lq wkh vlpxodwlrq vshfl�fdwlrq �oh,1 Wkh wrwdo qxpehu ri vlpxodwlrqv h{hfxwhg

wkhuhiruh ghshqgv rq wkh qdwxuh ri wkh vsdfh vshfl�hg lq wkh vshfl�fdwlrq �oh1 VdpsWrro

h{hfxwhv wkh vlpxodwlrq uxqv dfurvv doo wkh krvwv vshfl�hg lq wkh dydlodeoh krvwv �oh1 Gxulqj

h{hfxwlrq/ vwdwxv lqirupdwlrq lv glvsod|hg vxfk dv zklfk krvwv duh fxuuhqwo| uxqqlqj vlp0

xodwlrqv/ wkh qxpehu ri frpsohwhg vlpxodwlrqv dqg dq| sureohpv +h1j1 xquhdfkdeoh krvwv

ru vlpxodwlrq uxqv zklfk kdyh whuplqdwhg lqfruuhfwo|,1 Zkhq doo wkh vlpxodwlrq uxqv kdyh
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frpsohwhg VdpsWrro glvsod|v d phvvdjh wr wkdw h�hfw1 Wkh uhvxowv ri doo uxqv duh wkhq dydlo0

deoh lq wkh rxwsxw �oh +lq wklv fdvh fdoohg %vshf453VzhhsVlpUhvxowv1vdps%,1 Wkh uhvxowv

fdq wkhq eh ylhzhg ru h{sruwhg wr rwkhu dssolfdwlrqv iru dqdo|vlv1

D181516 Wkh %0kloofolpe% frppdqg

Wkh %0kloofolpe% frppdqg whoov VdpsWrro wr h{hfxwh d qxpehu ri kloo0folpehuv

ryhu wkh sdudphwhu vsdfh +vshfl�hg lq wkh vlpxodwlrq vshfl�fdwlrq �oh, iru vrph qxpehu ri

vwhsv1

Wkh frppdqg kdv wkh iroorzlqj v|qwd{=

vdpswrro 0kloofolpe ?QrRiFolpehuvA 0vwhs ?QrRiVwhsvA

0rxwydo ?RxwYdoWrFolpeA 0vshf ?VshfQxpehuA 0r ?VdpsIlohA

zkhuh=

?QrRiKlooFolpehuvA lv dq lqwhjhu lqglfdwlqj wkh qxpehu ri lqghshqghqw kloo0folpehuv wr

h{hfxwh1

?QrRiVwhsvA lv dq lqwhjhu lqglfdwlqj wkh wrwdo qxpehu ri kloo0folpelqj vwhsv hdfk kloo0

folpehu vkrxog h{hfxwh1

?RxwYdoWrFolpeA lv dq lqwhjhu zklfk lghqwl�hg wkh rxwsxw ydoxh +dv vshfl�hg lq wkh vlp0

xodwlrq vshfl�fdwlrq �oh, wr pd{lplvh e| kloo0folpelqj1 D }hur lqglfdwhv wkh �uvw rxwsxw

sdudphwhu/ d rqh wkh vhfrqg hwf1

?VshfQxpehuA lv dq lqwhjhu zklfk lghqwl�hv wkh vshfl�fdwlrq wr xvh iurp wkh vlpxodwlrq

vshfl�fdwlrq �oh1

?VdpsIlohA lv wkh qdph ri wkh rxwsxw %Vdps% �oh lq zklfk wr vwruh wkh uhvxowv1

h{dpsoh=

vdpswrro 0kloofolpe 433 0vwhs 533 0rxwydo 3 0vshf 453
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0r vshf453KloofolpeVlpUhvxowv1vdps

Wkh deryh h{dpsoh whoov VdpsWrro wr uxq 433 kloo0folpehuv iru wkh vlpxodwlrq lghq0

wl�hg e| wkh qxpehu 453 lq wkh vlpxodwlrq vshfl�fdwlrq �oh iru 533 vwhsv1 Wklv phdqv wkdw d

wrwdo ri 433 { 533 @ 53/333 lqglylgxdo vlpxodwlrq uxqv zloo eh h{hfxwhg1 VdpsWrro h{hfxwhv

wkh vlpxodwlrq uxqv dfurvv doo wkh krvwv vshfl�hg lq wkh dydlodeoh krvwv �oh1 Gxulqj h{hfx0

wlrq/ vwdwxv lqirupdwlrq lv glvsod|hg vxfk dv zklfk krvwv duh fxuuhqwo| uxqqlqj vlpxodwlrqv/

wkh qxpehu ri frpsohwhg vlpxodwlrqv dqg dq| sureohpv +h1j1 xquhdfkdeoh krvwv ru vlpxod0

wlrq uxqv zklfk kdyh whuplqdwhg lqfruuhfwo|,1 Zkhq doo wkh vlpxodwlrq uxqv kdyh frpsohwhg

VdpsWrro glvsod|v d phvvdjh wr wkdw h�hfw1 Wkh uhvxowv ri wkh �qdo kloo0folpehu srvlwlrqv

duh wkhq dydlodeoh lq wkh rxwsxw �oh +lq wklv fdvh fdoohg %vshf453VzhhsVlpUhvxowv1vdps%,1

Wkh uhvxowv fdq wkhq eh ylhzhg ru h{sruwhg wr rwkhu dssolfdwlrqv iru dqdo|vlv1 Qrwh= wklv

phdqv wkdw rqo| 433 vdpsohv zrxog eh vdyhg lq wkh rxwsxw �oh iru wklv h{dpsoh1 Wkhvh 433

srlqwv uhsuhvhqw wkh �qdo srvlwlrqv ri wkh 433 kloo0folpehuv1

D181517 Wkh %0uhuxq% frppdqg

Wkh %0uhuxq% frppdqg doorzv iru lqglylgxdo uxqv vwruhg lq d %vdps% �oh wr eh

uh0uxq1 Wklv lv xvhixo iru h{dplqlqj lqglylgxdo wlph vhulhv ri uxqv orfdwhg/ vd|/ yld kloo0

folpelqj1 Hdfk uxq vwruhg zlwklq d vdps �oh kdv d v|vwhp jhqhudwhg dvvrfldwhg xqltxh LG

qxpehu1 Wkhvh LG qxpehuv fdq eh vhhq zkhq wkh %0ylhz% frppdqg lv h{hfxwhg +vhh �jxuh

D15,1

Wkh frppdqg kdv wkh iroorzlqj v|qwd{=

vdpswrro 0uhuxq ?VdpsIlohA ?VlpLGA 0r ?VfulswIlohA

zkhuh=

?VdpsIlohA wkh qdph ri wkh vdps �oh frqwdlqlqj wkh vlpxodwlrq uxq wr uh0uxq1
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?VlpLGA lv dq lqwhjhu zklfk lghqwl�hv wkh lqglylgxdo uxq zlwklq wkh vshfl�hg vdps �oh1

?VfulswIlohA lv wkh qdph ri wkh rxwsxw vfulsw �oh lq zklfk wr vwruh wkh frppdqg wr

uh0uxq wkh vhohfwhg vlpxodwlrq uxq1

h{dpsoh=

vdpswrro 0uhuxq vshf453UdqgVlpUhvxowv1vdps 4438 0r uhuxqLG4438

Wkh deryh h{dpsoh whoov VdpsWrro wr surgxfh d vfulsw vwruhg lq wkh �oh %uh0

uxqLG4438% zklfk zkhq h{hfxwhg zloo uh0uxq wkh uxq vwruhg lq wkh vdps �oh

vshf453UdqgVlpUhvxowv1vdps zklfk kdv wkh xqltxh LG ri 44381 Zkhq wkh vfulsw uh0

uxqLG4438 lv h{hfxwhg wkh vlpxodwlrq zloo uh0uxq zlwk h{dfwo| wkh vdph sdudphwhu ydoxhv

dv suhylrxvo| +lqfoxglqj udqgrp qxpehu vhhg,1

D181518 Wkh %0h{sruw% frppdqg

Wkh %0h{sruw% frppdqg frqyhuwv d elqdu| %vdps% �oh surgxfhg e| VdpsWrro lqwr

d frppd gholplwhg +DVFLL, wh{w �oh1 Wklv irupdw ri �oh fdq eh lpsruwhg lqwr prvw dqdo|vlv

dssolfdwlrqv vxfk dv VSVV/ Plfurvriw H[FHO dqg Txlqodq*v F718 lqgxfwlyh ohduqlqj v|vwhp1

Wkh frppdqg kdv wkh iroorzlqj v|qwd{=

vdpswrro 0h{sruw ?VdpsIlohA 0r ?H{sruwilohA

zkhuh=

?VdpsIlohA lv wkh qdph ri wkh vdps �oh1

?H{sruwIlohA lv wkh qdph ri wkh rxwsxw �oh lq zklfk wr vwruh wkh frppd gholplwhg wh{w1

h{dpsoh=

vdpswrro 0h{sruw vshf453UdqgVlpUhvxowv1vdps 0r vshf453UdqgVlpUhvxowv1w{w

Wkh deryh h{dpsoh whoov VdpsWrro wr h{wudfw wkh vlpxodwlrq uxq ghwdlov iurp wkh

%vshf453UdqgVlpUhvxowv1vdps% �oh dqg zulwh wkhp wr d frppd gholplwhg wh{w �oh fdoohg
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%vshf453UdqgVlpUhvxowv1w{w**1

D181519 Wkh %0ylhz% frppdqg

Wkh %0ylhz% frppdqg glvsod|v wkh frqwhqwv ri d vdps �oh1 Iljxuh D15 vkrzv dq

h{dpsoh ri wkh rxwsxw surgxfhg e| ylhz1 Lq dgglwlrq wr wkh lqglylgxdo uxqv vwruhg lq wkh

vdps �oh/ wkh dvvrfldwhg vlpxodwlrq sdudphwhuv dqg udqjhv duh jlyhq1 Wkh rswlrqv %0vwdwxv%

dqg %0qrwvwdwxv% doorz iru vhohfwlyh ylhzlqj ri vlp uxqv e| vwdwxv +vhh ehorz,1

Wkh frppdqg kdv wkh iroorzlqj v|qwd{=

vdpswrro 0ylhz ?VdpsIlohA ^0vwdwxv ?VwdwxvQrA m 0qrwvwdwxv ?VwdwxvQrA`

zkhuh=

?VdpsIlohA lv wkh qdph ri wkh vdps �oh1

?VwdwxvQrA lv dq lqwhjhu vshfli|lqj wkdw rqo| vlpxodwlrq uxqv zlwk wkh jlyhq vwdwxv vkrxog

eh glvsod|hg +diwhu d %0vwdwxv% �dj, ru wkdw doo uxqv zklfk gr qrw kdyh wkh jlyhq vwdwxv vkrxog

eh glvsod|hg +diwhu d %0qrwvwdwxv% �dj,1 D vwdwxv qxpehu ri 4 lqglfdwhv d uxq whuplqdwhg

vxffhvvixoo|1 Dq| rwkhu vwdwxv lqglfdwhv lqfruuhfw whuplqdwlrq ri wkh uxq dqg uhvxowv iurp

vxfk uxqv vkrxog eh ljqruhg1

h{dpsoh=

vdpswrro 0ylhz vshf453UdqgVlpUhvxowv1vdps 0vwdwxv 4

Wkh deryh frppdqg whoov VdpsWrro wr glvsod| ghwdlov ri hdfk vlpxodwlrq uxq

vwruhg lq wkh �oh %vshf453UdqgVlpUhvxowv1vdps% zklfk whuplqdwhg fruuhfwo| +l1h1 vwdwxv @

4,1 VdpsWrro surgxfhv rxwsxw vlplodu wr wkdw vkrzq lq �jxuh D151
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************** Sample details are as follows:-
======== Simulation Specification - new testing for year2000 does it work?

callmethod 1, getmethod 1, ExeCommand twt20

Inputs:

      name    type   treat     low    high     inc     fix   descs
        pt       2       1   2.000   2.000   1.000   2.000   PD outcome payoff value T
        th       2       1   0.000   0.000   1.000   0.000   PD outcome payoff value P and S
        pr       2       1   1.000   1.000   1.000   1.000   PD outcome payoff value R
        ls       1       1       8       8       1       8   number of bits for labels
        ag       1       1     100     100       1     100   number of agents
        mt       2       1   0.001   0.001   1.000   0.001   mutation rate
        gn       1       1    1000    1000       1    1000   number of generations
        rn       1       1       1       1       1       1   number of runs to average over
        su       1       1       2       2       1       2   defect start strats

Outputs:

      name    type   descs
        CC       2   average percentage of CC over whole run
        DD       2   average percentage of DD over whole run
        DC       2   average percentage of DC over whole run
        TR       2   cycle when CC becomes > 0.5 of interactions
       BCC       2   average percentage of CC over whole run
       BDD       2   average percentage of DD over whole run
       BDC       2   average percentage of DC over whole run
       ACC       2   average percentage of CC over whole run
       ADD       2   average percentage of DD over whole run
       ADC       2   average percentage of DC over whole run

==============================================
All points comprising this sample are within the following region:-
---------- region ranges for region
      pt, from 2.000000 to 2.000000 in incs 1.000000 giving        1 points
      th, from 0.000100 to 0.000100 in incs 1.000000 giving        1 points
      pr, from 1.000000 to 1.000000 in incs 1.000000 giving        1 points
      ls, from        8 to        8 in incs        1 giving        1 points
      ag, from      100 to      100 in incs        1 giving        1 points
      mt, from 0.001000 to 0.001000 in incs 1.000000 giving        1 points
      gn, from     1000 to     1000 in incs        1 giving        1 points
      rn, from        1 to        1 in incs        1 giving        1 points
      su, from        2 to        2 in incs        1 giving        1 points
------------------------------------------------------------------------------
Sample contains 5 points of which 0 are bad. Points are:-
-------------------------------------------------------------
SimID 10174, on host sol14, took 10 secs, status 1, RndSeed 1567, RndGen 3 - started Wed Mar 29
19:02:43 2000
INP => pt 2.000000, th 0.000100, pr 1.000000, ls 8, ag 100, mt 0.001000, gn 1000, rn 1, su 2,
OUT => CC 0.000300, DD 0.997500, DC 0.002200, TR 0.000000, BCC 0.000000, BDD 0.000000, BDC
0.000000, ACC 0.000000, ADD 0.000000, ADC 0.000000,
-------------------------------------------------------------
SimID 10175, on host sunlab10, took 10 secs, status 1, RndSeed 5561, RndGen 3 - started Wed Mar 29
19:02:43 2000
INP => pt 2.000000, th 0.000100, pr 1.000000, ls 8, ag 100, mt 0.001000, gn 1000, rn 1, su 2,
OUT => CC 0.685600, DD 0.311700, DC 0.002700, TR 2.000000, BCC 0.105000, BDD 0.130000, BDC
0.265000, ACC 0.686100, ADD 0.311700, ADC 0.002200,
-------------------------------------------------------------
SimID 10176, on host sol13, took 10 secs, status 1, RndSeed 2501, RndGen 3 - started Wed Mar 29
19:02:43 2000
INP => pt 2.000000, th 0.000100, pr 1.000000, ls 8, ag 100, mt 0.001000, gn 1000, rn 1, su 2,
OUT => CC 0.839500, DD 0.157900, DC 0.002600, TR 2.000000, BCC 0.095000, BDD 0.195000, BDC
0.210000, ACC 0.840100, ADD 0.157600, ADC 0.002200,
-------------------------------------------------------------
SimID 10177, on host sunlab17, took 10 secs, status 1, RndSeed 8966, RndGen 3 - started Wed Mar 29
19:02:43 2000
INP => pt 2.000000, th 0.000100, pr 1.000000, ls 8, ag 100, mt 0.001000, gn 1000, rn 1, su 2,
OUT => CC 0.327200, DD 0.670100, DC 0.002700, TR 364.000000, BCC 0.000400, BDD 0.993400, BDC
0.003400, ACC 0.513400, ADD 0.484300, ADC 0.002300,
-------------------------------------------------------------
SimID 10178, on host sunlab4, took 10 secs, status 1, RndSeed 3827, RndGen 3 - started Wed Mar 29
19:02:43 2000
INP => pt 2.000000, th 0.000100, pr 1.000000, ls 8, ag 100, mt 0.001000, gn 1000, rn 1, su 2,
OUT => CC 0.866700, DD 0.131000, DC 0.002300, TR 95.000000, BCC 0.002800, BDD 0.979400, BDC
0.007300, ACC 0.956400, ADD 0.041900, ADC 0.001800,
-------------------------------------------------------------
============= stored sample stats:-
Size=10, Bad=0, Ranges: CC=[0.000200,0.997300], DD=[0.000300,0.997500], DC=[0.002200,0.002700],
TR=[0.000000,364.000000], BCC=[0.000000,0.120000], BDD=[0.000000,0.993400],
BDC=[0.000000,0.280000], ACC=[0.000000,0.998000], ADD=[0.000000,0.701100],
ADC=[0.000000,0.002300],
************** End of Sample details.

Iljxuh D15= H{dpsoh rxwsxw surgxfhg e| VdpsWrro zlwk wkh %0ylhz% rswlrq dssolhg wr d

suhylrxvo| surgxfhg %vdps% �oh1
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D18151: Wkh %0frs|% frppdqg

Wkh %0frs|% frppdqg doorzv frslhv wr pdgh ri d vshfl�hg vdps �oh1 Wkh rswlrqdo

%0vwdwxv% dqg %0qrwvwdwxv% �djv doorz iru d frs| wr eh pdgh lq zklfk vlpxodwlrq uxqv zklfk

kdyh lqfruuhfwo| whuplqdwhg +wkrvh zlwk d vwdwxv rwkhu wkdq 4, duh h{foxghg1 Wklv lv d xvhixo

suh0surfhvvlqj vwhs ehiruh h{sruwlqj xvlqj wkh %0h{sruw% frppdqg1

Wkh frppdqg kdv wkh iroorzlqj v|qwd{=

vdpswrro 0frs| ?VdpsIloh4A 0r ?VdpsIloh5A

^0vwdwxv ?VwdwxvQrA m 0qrwvwdwxv ?VwdwxvQrA`

zkhuh=

?VdpsIloh4A lv wkh qdph ri wkh lqsxw vdps �oh1

?VdpsIloh5A lv wkh qdph ri wkh rxwsxw vdps �oh1

?VwdwxvQrA lv dq lqwhjhu vshfli|lqj wkdw rqo| vlpxodwlrq uxqv zlwk wkh jlyhq vwdwxv vkrxog

eh frslhg +diwhu d %0vwdwxv% �dj, ru wkdw doo uxqv zklfk gr qrw kdyh wkh jlyhq vwdwxv vkrxog

eh frslhg +diwhu d %0qrwvwdwxv% �dj,1 D vwdwxv qxpehu ri 4 lqglfdwhv d uxq whuplqdwhg

vxffhvvixoo|1 Dq| rwkhu vwdwxv lqglfdwhv lqfruuhfw whuplqdwlrq ri wkh uxq dqg uhvxowv iurp

vxfk uxqv vkrxog eh ljqruhg1

h{dpsoh=

vdpswrro 0frs| vshf453UdqgVlpUhvxowv1vdps

0r vshf453UdqgVlpUhvxowvRN1vdps 0vwdwxv 4

Wkh deryh frppdqg whoov VdpsWrro wr frs| doo vlp uxqv zlwk d vwdwxv ri 4

+l1h1 wkdw whuplqdwhg vxffhvvixoo|, iurp wkh �oh %vshf453UdqgVlpUhvxowv1vdps% wr wkh

�oh %vshf453UdqgVlpUhvxowvRN1vdps%1
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D18151; D W|slfdo Vfulsw

Ehorz lv dq h{dpsoh ri d w|slfdo vkhoo vfulsw frpelqlqj d vhw ri VdpsWrrov frp0

pdqgv=

vdpswrro 0udqgrp 4333 0vshf 85 0r vshf85vdps1vdps

vdpswrro 0frs| vshf85vdps1vdps 0r vshf85vdpsRN1vdps 0vwdwxv 4

vdpswrro 0h{sruw vshf85vdpsRN1vdps 0r vshf85vdpsRN1w{w

Wkh deryh vfulsw zloo h{hfxwh 4/333 lqglylgxdo vlpxodwlrq uxqv zlwk sdudphwhu ydo0

xhv udqgrpo| vhohfwhg iurp wkh sdudphwhu vsdfh vshfl�hg zlwklq wkh vlpxodwlrq vshfl�fd0

wlrqv �oh +vshfl�fdwlrq qxpehu 85,1 Wkh uhvxowv duh zulwwhq wr wkh �oh %vshf85vdps1vdps%1

D frs| ri wkh rxwsxw �oh lv wkhq pdgh wr wkh �oh %vshf85vdpsRN1vdps% h{foxglqj dq|

vlpxodwlrq uxqv wkdw whuplqdwhg lqfruuhfwo| duh qrw frslhg lqwr wklv qhz �oh1 Wkh �oh

%vshf85vdpsRN1vdps% lv wkhq h{sruwhg wr d frppd gholplwhg wh{w �oh %vshf85vdpsRN1w{w%

zklfk lv vxlwdeoh iru ordglqj lqwr dqdo|vlv dssolfdwlrqv1

D18151< Wkh Vlpxodwlrq Vshfl�fdwlrq Iloh

VdpsWrro dvvxphv wkdw d wh{w �oh h{lvwv lq wkh xvhu*v krph duhd fdoohg %Vlp0

Vshf1w{w%1 Doo vlpxodwlrq vshfl�fdwlrqv pxvw eh olvwhg lq wklv �oh1 Hdfk lqglylgxdo vlpxod0

wlrq vshfl�fdwlrq lv lghqwl�hg zlwk d xqltxh LG qxpehu +dq lqwhjhu, zklfk lv uhtxluhg e|

VdpsWrro frppdqgv zklfk uhtxluh d vlpxodwlrq vshfl�fdwlrq1

Dq hqwu| lq wkh VlpVshf1w{w �oh kdv wkh iroorzlqj v|qwd{=

GHI ?VlpVshfLGA ?FrpphqwA 4 4

& **H[HFPG** ?VlpSurjudpA

& **H[HSDWK** ?VlpSurjudpSdwkA

& **UHVSDWK** 12
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LQS ?SqdphA ?Sw|shA ?SwuhdwphqwA ?SorzA ?SkljkA ?SvfdohA ?SlqfA

?Sil{A ?SghvfulswlrqA

RXW ?SqdphA ?Sw|shA ?SghvfulswlrqA

zkhuh=

?VlpVshfLGA lv d xqltxh lqwhjhu lghqwl�hu dvvrfldwhg zlwk wkh hqwu|1

?FrpphqwA lv d grxeoh txrwh gholplwhg wh{w �hog frqwdlqlqj xswr 589 fkdudfwhuv1 Lw pd|

frqwdlq dq| nlqg ri ghvfulswlyh lqirupdwlrq1

?VlpSurjudpA lv wkh qdph ri dq h{hfxwdeoh �oh zklfk lpsohphqwv wkh vlpxodwlrq1

?VlpSurjudpSdwkA lv wkh sdwk +iurp wkh xvhu*v krph duhd, ri wkh ?VlpSurjudpA

?SqdphA lv d grxeoh txrwh gholplwhg wh{w �hog frqwdlqlqj xswr 73 fkdudfwhuv zklfk lghq0

wl�hv d sdudphwhu +d sdudphwhu qdph,1

?Sw|shA lv dq xqtxrwhg fkdudfwhu �hog/ rqh ri hlwkhu= �rdw ru lqw1 Wklv lqglfdwhv wkh

qxphulfdo w|sh ri wkh sdudphwhu1

?SwuhdwphqwA lv dq xqtxrwhg fkdudfwhu �hog/ rqh ri hlwkhu= �{ ru ydu1 Wklv lqglfdwhv li

wkh sdudphwhu lv wr eh wuhdwhg dv d �{hg ru yduldeoh sdudphwhu1 D �{hg sdudphwhu rqo|

wdnhv rq d vlqjoh vshfl�hg ydoxh +vhh ?Sil{A ehorz,1

?SorzA lv d qxphulfdo ydoxh vshfli|lqj wkh orzhvw ydoxh wkdw wkh sdudphwhu fdq wdnh1

?SkljkA lv d qxphulfdo ydoxh vshfli|lqj wkh kljkhvw ydoxh wkdw wkh sdudphwhu fdq wdnh1

?SvfdohA lv dq xqtxrwhg fkdudfwhu �hog/ rqh ri hlwkhu= olq ru orj1 Wklv lqglfdwhv li wkh

lqfuhphqwv lq wkh vsdfh duh wr eh olqhdu ru orj vfdoh1

?SlqfA lv d qxphulfdo ydoxh vshfli|lqj wkh plqlpxp lqfuhphqw doorzdeoh iru wkh sdudphwhu

+txdqwl}dwlrq lqfuhphqw,1

?Sil{A lv d qxphulfdo ydoxh vshfli|lqj wkh �{hg ydoxh d �{hg sdudphwhu vkrxog wdnh +vhh

?SwuhdwphqwA deryh,1
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?SghvfulswlrqA lv d grxeoh txrwh gholplwhg wh{w �hog frqwdlqlqj xswr 589 fkdudfwhuv1 Lw

pd| frqwdlq dq| nlqg ri ghvfulswlyh lqirupdwlrq1

h{dpsoh=

vhh �jxuh :19 lq fkdswhu :1 Wklv �jxuh vkrzv dq h{dpsoh vshfl�fdwlrq iru wkh VwhuhrOde

vlpxodwlrq +vhh fkdswhuv 91dqg ;,1

Hdfk LPS dqg RXW olqh lv uhshdwhg iru hdfk lqsxw ru rxwsxw sdudphwhu1 Wkh

udwkhu dznzdug %&% v|qwd{ lv d �{ zklfk hqdeohv edfnzdugv frpsdwlelolw| zlwk suhylrxv

yhuvlrqv ri wkh VdpsWrro1

D1815143 Wkh Krvwv Iloh

VdpsWrro dvvxphv wkdw d wh{w �oh h{lvwv lq wkh xvhu*v krph duhd fdoohg %krvwv1w{w%1

Wklv wh{w �oh vkrxog frqwdlq d olvw ri wkh qdphv ri surfhvvruv +pdfklqh qdphv, zklfk duh

wr eh pdgh dydlodeoh wr VdpsWrro1 Hdfk krvw qdph vkrxog eh rq d vhsdudwh olqh dqg eh

surfhhghg e| wkh zrug %krvw%1 D olqh pd| frqwdlq d frpphqw li wkh �uvw fkdudfwhu lv d

kdvk +&, v|pero1 D olqh pd| dovr eh ohiw eodqn1 Iljxuh D16 vkrzv dq h{dpsoh krvwv1w{w

�oh1 Hdfk krvw qdph vkrxog eh wkh qdph ri pdfklqh wkdw fdq eh dffhvvhg yld d uhprwh vkhoo

frppdqg +uvk,1

D1815144 Lqwhuidflqj Vlpxodwlrq Surjudpv wr VdpsWrro

Zkhq VdpsWrro dwwhpswv wr h{hfxwh d vlpxodwlrq uxq lw grhv vr e| h{hfxwlqj d

vlqjoh frppdqg1

Wkh frppdqg jhqhudwhg e| VdpsWrro kdv wkh iroorzlqj v|qwd{=

?VlpSurjudpA 00LG ?VlpLGA 0UV ?vhhgA

i0?lqsxw sdudp qdphA ?lqsxw sdudp ydoxhj
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# List of usable hosts. Note: file servers excluded.
# A hash indicates a comment line and must be first char of line

# postgrad linux

host sol1
host sol2
host sol3
host sol4
host sol5
host sol7
host sol8
host sunlab5
host sunlab6
host sunlab7
host sunlab9
host sunlab10
host sunlab11
host sunlab12
host sunlab13

Iljxuh D16= Dq h{dpsoh ri d krvwv1w{w �oh1 Olqhv ehjlqqlqj zlwk d kdvk +&, duh wuhdwhg dv
frpphqwv dqg ljqruhg1 Wkh zrug zklfk iroorzv hdfk *krvw* zrug lv wkh qdph ri d surfhvvru
+pdfklqh, dydlodeoh yld d uhprwh vkhoo fdoo1

zkhuh=

?VlpSurjudpA lv wkh qdph ri wkh vlpxodwlrq surjudp dv vshfl�hg lq wkh dvvrfldwhg vlpx0

odwlrq vshfl�fdwlrq +vhh vhfwlrq D18151< deryh,1

?VlpLGA lv d xqltxh orqj lqwhjhu lghqwl�fdwlrq qxpehu iru wkh vlpxodwlrq uxq1

?vhhgA lv d orqj lqwhjhu udqgrp qxpehu vhhg1

?lqsxw sdudp qdphA lv wkh qdph ri dq lqsxw sdudphwhu dv vshfl�hg lq wkh dvvrfldwhg vlp0

xodwlrq vshfl�fdwlrq +vhh vhfwlrq D18151< deryh,1

?lqsxw sdudp ydoxhA lv wkh ydoxh iru wkh dvvrfldwhg ?lqsxw sdudp qdphA1

Wkh lqsxw sdudphwhu qdph 2 ydoxh sdluv duh uhshdwhg iru hdfk lqglylgxdo lqsxw

sdudphwhu +lqglfdwhg deryh e| eudfhv,1

h{dpsoh=

vwhuhr 0LG 668 0UV 766766 0V 434 0Q 434 0Qf 433
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0Qu 4 0W 6 0Ss 4 0Sw 8 0Su 6 0Sv 3 0S 4 0E ; 0P 8

0Sp 318 0Pw 314 0Fl 318 0Fu 318 0Pv 316 0Ij 318

0If 319 0Ip 315 0Ei 3158 0Ej 318 0Ef 315 0Wj :

0Wf < 0Yf 315 0Yj 316

Wkh deryh jlyhv dq h{dpsoh ri wkh nlqg ri frppdqg VdpsWrro pljkw jhqhudwhg

edvhg rq wkh vlpxodwlrq vshfl�fdwlrq jlyhq lq �jxuh :19 lq fkdswhu :1

Lq rughu wr sdvv edfn wkh ydoxhv ri wkh rxwsxw sdudphwhuv/ zkhq wkh vlpxodwlrq kdv

frpshwhg/ wkh vlpxodwlrq surjudp vkrxog surgxfh dq rxwsxw �oh zlwk wkh iroorzlqj qdph=

vlp?VlpLGA1w{w

zkhuh=

?VlpLGA lv wkh vdph orqj lqwhjhu ydoxh zklfk zdv sdvvhg wr wkh vlpxodwlrq surjudp rq

wkh frppdqg olqh1

h{dpsoh=

vlp6681w{w

Wkh deryh h{dpsoh jlyhv wkh �oh qdph zklfk zrxog eh surgxfhg iru wkh suhylrxv

h{dpsoh surjudp fdoo jlyhq deryh1 Wkh rxwsxw �oh vkrxog eh d wh{w �oh zklfk pd| frqwdlq

dq| nlqg ri wh{w rxwsxw exw vkrxog frqwdlq vrphzkhuh zlwklq lw d qdph 2 ydoxh zrug sdlu

iru hdfk rxwsxw sdudphwhu1 VdpsWrro lv qrw ixvv| zkhuh wkhvh sdluv duh vr orqj dv wkh qdph

dqg ydoxh duh dgmdfhqw dqg vhsdudwhg e| zklwh vsdfh +vsdfhv ru wdev,1 Dq| rwkhu zrugv lq

wkh �oh duh ljqruhg1

h{dpsoh=

rxwsxw iurp vlpxodwlrq

FF 318

GG 3158
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GF 3158

Wkh deryh h{dpsoh vkrzv wkh srvvleoh frqwhqwv ri wkh vlp6681w{w �oh surgxfhg e|

wkh vlpxodwlrq surjudp1 D ydoxh iru hdfk rxwsxw sdudphwhu +dv vshfl�hg lq wkh dvvrfldwhg

vlpxodwlrq vshfl�fdwlrq 0 vhh �jxuh :19 lq fkdswhu :, lv jlyhq1 VdpsWrro h{hfxwhv d frppdqg

+dv ghvfulehg deryh, wkhq uhjxoduo| fkhfnv iru dq rxwsxw �oh zlwk wkh dssursuldwh qdph1

Zkhq irxqg/ wkh �oh lv uhdg dqg wkh rxwsxw ydoxhv vwruhg1 Wkh rxwsxw �oh lv wkhq ghohwhg1


