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MAS 5.0 outputMAS 5.0 output

Detection p-value which is evaluated against user-definable cut-offs to
determine the Detection call. This call indicates whether a transcript is reliably
detected (Present) or not detected (Absent).

Signal value assigns a relative measure of abundance to the transcript.
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PresentPresent & & absentabsent callcall
A two-step procedure determines the detection p-
value for a given probe set:

Calculate the discrimination score [R] for each probe pair.
Test the discrimination scores against the user-definable 
threshold Tau.

The discrimination score describes the ability of a 
probe pair to detect its intended target.

it measures the target-specific intensity difference of the 
probe pair (PM-MM) relative to its overall hybridization
intensity (PM+MM):

R = (PM - MM) / (PM + MM)

N.B. a probe pair is rejected from further analysis when a Mismatch (MM) probe cell is saturated
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PresentPresent & & absentabsent callcall

The The nextnext stepstep towardtoward the the calculationcalculation of a Detection of a Detection 
pp--valuevalue isis the the comparisoncomparison of of eacheach DiscriminationDiscrimination
score score toto the the useruser--definabledefinable thresholdthreshold TauTau. . 

TauTau isis a a smallsmall positive positive numbernumber thatthat can can bebe adjustedadjusted toto
increaseincrease or or decreasedecrease sensitivitysensitivity

The The OneOne--SidedSided Wilcoxon’Wilcoxon’s s SignedSigned RankRank test test isis the the 
statisticalstatistical methodmethod employedemployed toto generate the generate the 
detection detection pp--valuevalue. . 

ItIt assignsassigns eacheach probe probe pairpair a a rankrank basedbased on on howhow far the far the 
probe probe pairpair discriminationdiscrimination scorescore isis fromfrom TauTau..
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PresentPresent & & absentabsent callcall
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IntensityIntensity signalsignal calculationcalculation

SignalSignal isis a quantitative a quantitative metricmetric calculatedcalculated forfor
eacheach probe set, probe set, whichwhich representsrepresents the relative the relative 
levellevel of of expressionexpression of a of a transcripttranscript. . 

SignalSignal isis calculatedcalculated usingusing the the OneOne--StepStep
Tukey’Tukey’s s BiweightBiweight Estimate Estimate whichwhich yieldsyields a a 
robustrobust weightedweighted meanmean thatthat isis relativelyrelatively
insensitiveinsensitive toto outliersoutliers, , eveneven whenwhen extremeextreme..
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IntensityIntensity signalsignal calculationcalculation
Each probe pair in a probe set is considered as having a Each probe pair in a probe set is considered as having a 
potential vote in determining the Signal value. potential vote in determining the Signal value. 
The vote, in this case, is defined as an estimate of the real The vote, in this case, is defined as an estimate of the real 
signal due to hybridization of the target. The mismatch intensitsignal due to hybridization of the target. The mismatch intensity y 
is used to estimate stray signal. is used to estimate stray signal. 

The real signal is estimated by taking the log of the Perfect The real signal is estimated by taking the log of the Perfect 
Match intensity after subtracting the stray signal estimate. Match intensity after subtracting the stray signal estimate. 
The probe pair vote is weighted more strongly if this probe pairThe probe pair vote is weighted more strongly if this probe pair
Signal value is closer to the median value for a probe set.Signal value is closer to the median value for a probe set.

Once the weight of each probe pair is determined, the mean of Once the weight of each probe pair is determined, the mean of 
the weighted intensity values for a probe set is identified. the weighted intensity values for a probe set is identified. 
This mean value is corrected back to linear scale and is output This mean value is corrected back to linear scale and is output 
as Signal.as Signal.



IntensityIntensity signalsignal calculationcalculation

OneOne--StepStep Tukey’Tukey’s s BiweightBiweight ((implementedimplemented in in AffyAffy):):
tukey.biweighttukey.biweight <<-- functionfunction(x, c=5, epsilon=0.0001)(x, c=5, epsilon=0.0001)

{{
m <m <-- medianmedian(x)(x)
s <s <-- median(median(absabs(x (x -- m))m))
u <u <-- (x (x -- m) / (c * s + m) / (c * s + epsilonepsilon))
w <w <-- reprep(0, (0, lengthlength(x))(x))
i <i <-- abs(u) <= 1abs(u) <= 1
w[i] <w[i] <-- ((1 ((1 -- u^2)^2)[i]u^2)^2)[i]
t.bi <t.bi <-- sum(w * x) / sum(w * x) / sumsum(w)(w)
return(t.bi)return(t.bi)

}}

The probe The probe pairpair vote vote isis
weightedweighted more more stronglystrongly ifif thisthis

probe probe pairpair SignalSignal valuevalue isis
closercloser toto the the medianmedian valuevalue forfor

a probe set.a probe set.



IntensityIntensity signalsignal calculationcalculation

OneOne--StepStep Tukey’Tukey’s s BiweightBiweight ((implementedimplemented in in AffyAffy):):
tukey.biweighttukey.biweight <<-- functionfunction(x, c=5, epsilon=0.0001)(x, c=5, epsilon=0.0001)

{{
m <m <-- medianmedian(x)(x)
s <s <-- median(median(absabs(x (x -- m))m))
u <u <-- (x (x -- m) / (c * s + m) / (c * s + epsilonepsilon))
w <w <-- reprep(0, (0, lengthlength(x))(x))
i <i <-- abs(u) <= 1abs(u) <= 1
w[i] <w[i] <-- ((1 ((1 -- u^2)^2)[i]u^2)^2)[i]
t.bi <t.bi <-- sum(w * x) / sum(w * x) / sumsum(w)(w)
return(t.bi)return(t.bi)

}}

Once the Once the weightweight of of eacheach
probe probe pairpair isis determineddetermined, the , the 
meanmean of the of the weightedweighted intensityintensity
valuesvalues forfor a probe set a probe set isis
identifiedidentified. . 
ThisThis meanmean valuevalue isis correctedcorrected

back back toto linearlinear scale and scale and isis
output output asas SignalSignal..
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MAS 5.0 MAS 5.0 computescomputes probe set probe set intensityintensity signalsignal
asas the antithe anti--log of a log of a robustrobust averageaverage of the of the 
valuesvalues log(log(PMPMijij -- CTCTijij). ). 

CT CT isis defineddefined asas a a quantityquantity equalequal toto MM MM whenwhen
MM<PM, MM<PM, butbut adjustedadjusted toto bebe lessless thanthan PM PM whenwhen
MM MM ≥≥ PM.PM.

A model A model forfor MAS 5.0 probe set MAS 5.0 probe set intensityintensity
measuremeasure isis
log(log(PMPMijij -- CTCTijij) = log() = log(θθii) + ) + εεijij ,,wherewhere j j = 1,= 1,……,J.,J.

The The expressionexpression quantityquantity on on arrayarray ii isis representedrepresented
withwith θθii and and εεijij isis the error the error termterm whichwhich isis equalequal toto
the the variancevariance forfor jj=1,=1,……,J.,J.
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IntensityIntensity signalsignal calculationcalculation
WhenWhen the the MismatchMismatch intensityintensity isis lowerlower thanthan the the 
PerfectPerfect Match Match intensityintensity, , thenthen the the MismatchMismatch isis
informative and informative and providesprovides anan estimate of the estimate of the straystray
signalsignal. . 
RulesRules are are employedemployed in the in the SignalSignal algorithmalgorithm toto ensureensure
thatthat negative negative SignalSignal valuesvalues are are notnot calculatedcalculated. . 

MismatchMismatch valuesvalues can can bebe higherhigher thanthan PerfectPerfect Match Match valuesvalues
IfIf the the MismatchMismatch isis higherhigher thanthan the the PerfectPerfect Match, the Match, the MismatchMismatch
providesprovides no no additionaladditional informationinformation aboutabout the estimate of the estimate of straystray signalsignal. . 
ThereforeTherefore, , anan imputedimputed valuevalue calledcalled IdealizedIdealized MismatchMismatch (IM) (IM) isis usedused
insteadinstead of the of the uninformativeuninformative MismatchMismatch..
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IntensityIntensity signalsignal calculationcalculation
RuleRule 1: 1: 

If the If the MismatchMismatch valuevalue isis lessless thanthan the the PerfectPerfect Match Match valuevalue, , thenthen the the 
MismatchMismatch valuevalue isis consideredconsidered informative and the informative and the intensityintensity valuevalue isis
usedused directlydirectly asas anan estimate of estimate of straystray signalsignal..

RuleRule 2: 2: 
If the If the MismatchMismatch probe probe cellscells are are generallygenerally informative informative acrossacross the the 
probe set probe set exceptexcept forfor a few a few MismatchesMismatches, , anan adjustedadjusted MismatchMismatch
valuevalue isis usedused forfor uninformativeuninformative MismatchesMismatches basedbased on the on the biweightbiweight
meanmean of the of the PerfectPerfect Match and Match and MismatchMismatch ratio.ratio.

RuleRule 3: 3: 
If the If the MismatchMismatch probe probe cellscells are are generallygenerally uninformativeuninformative, the , the 
uninformativeuninformative MismatchesMismatches are are replacedreplaced withwith a a valuevalue thatthat isis slightlyslightly
smallersmaller thanthan the the PerfectPerfect Match. Match. TheseThese probe probe setssets are are generallygenerally
calledcalled AbsentAbsent byby the Detection the Detection algorithmalgorithm..
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MAS 5.0 MAS 5.0 scalingscaling

GlobalGlobal scalingscaling strategystrategy setssets the the averageaverage
signalsignal intensityintensity of the of the arrayarray toto a target a target 
SignalSignal of 100. of 100. 

The The keykey assumptionassumption of the of the globalglobal scalingscaling
strategystrategy isis thatthat therethere are few are few changeschanges in in 
gene gene expressionexpression betweenbetween the the arraysarrays
beingbeing analyzedanalyzed..
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