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Abstract  

Weinvestlgatethequalityofawell－knownapproximationforfirst－mOment  

PerfbrmanCemeaSureSfbrastableM／G／c，andinparticular，determineconditions  

underwhichtheapproximationiseitheranupperoralowerbound・Weshowonly  

thattheseboundsholdunderlighttraffic・However，Webelieve，andempiricalevi－  

dencesupports，thattheseboundsholdundermoderatetoheavytrafBcaswell・  

Theapproximationfbrtheaveragenumberofcustomersinqueue，Obtained  

byequatingtime－aVerageWOrkinsystemunderFIFO（fromthequeue）withthe  

COrreSPOndingquantityunderanymodeofoperationthatproducesinsensitiv吻is  

eF＝e腑，   （1）  

8S 
whereS～Gdenotesaservicetime．WeassumethroughoutthatE（e）＜∞fbr  

somerea10＞0．  

Approximation（1）failstobeexactbecausethetwotime－aVerageWOrk  

quantitiesareinfactdifferent．Itgivesalower（upper）boundonQFWhenthe  

insensitivesystemhassmaller（1arger）time－aVerageWOrk・  

Ⅵねshowthatinlighttrafnc，（1）isalowerboundwhentheservicedistri－  
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butionhasthepropertysinglecIVSSingjわmabove（SCFA），andisanupperbound  

underthepropertysinglecIVSSingjわmbelow（SCFB），aSdefinedinthepaper．  

FurthermOre，byapproximatingthedifftrenceinthetwoquantitiesin（1），We  

Obtainapproximationsthatimproveon（1）．  

Theresultisobtainedbyatwo－StePargument・InSection2，WeCOnSider  

theareaunderthework－in－SyStemduringabusyperiod，andobtainaninequality  

OnaCertainportionoftheexpectedareaundereitherSCFAorSCFB．Forthis  

PurPOSe，WeChooseaninsensitivesystemthatisavariationonpreemptlVeLIFO・  

InSection3，WeShowthattheinequalityinSection2determinesacorre－  

SPOndinglnequalityontime－aVerageWOrkunderlighttrafBc・Wedothisbyrep－  

resentlngtlme－aVerageWOrkasaratioofanalyticfunctionsofarrivalrate入that  

maybeexpandedasThylorseries．Whilethisworkbuildsontheworkofothers，  

Wetakeadifferentandsimplerapproach・Becausethework－in－SyStemPrOCeSSis  

regenerative，Perfbrmancemeasuresmaybewrittenasratiosofexpectations  

takenoveraslnglecycle・Whilewearedealingwithaparticularregenerativepro－  

CeSShere，thisapproachtolighttra臨cisdevelopedfbrregenerativeprocessesin  

generalinaseparatepaperbycoauthorⅥねng［1996］thatwillappearinAdvances  

inAppliedProbabilityin1997．  
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