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DataAnalysis...needsasystemthatgivesMOREsupport.

Ishowyousuchasystemforregressionmodels
Regression...is80%ofstatisticsthatisworthwile.
Modelcheckingandoftenmodeldevelopmentisneeded.

Overviewoftalk:Example,conclusions
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ExampleBlasting

fortunnelexcavation.

Tremorinahouse(meas.site)mustnotexceedathreshold.
Needaforecastof

tremortargetvariable,from
distancebetweenblastingsiteandmeasurementlocation
chargeand
locationhouse(factor)
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>showd(d.blast)
chargedistancetremorlocation

10.952442.93loc5
980.952691.76loc1
1950.9521080.62loc6

3167.072935.15loc3
505.4933621.34loc2
1715.2854610.19loc8
3883.952773.95loc3

Yes,thisisthedataIwanted.−→Regression!

r.blast.lm0<-lm(tremor~location+distance+charge,
data=d.blast)

plot(r.blast.lm0)
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Wrongmodel!Takelogsoftremor,distance,charge!
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Usingregr!

r.blast<-regr(log10(tremor)~location+
log10(distance)+log10(charge),data=d.blast)
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Deviations“significant”?
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Deviations“significant”?
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Residualanalysis:alwaysincludeplottingagainstX’s!
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Residualanalysis:alwaysincludeplottingagainstX’s!
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R
esiduals
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A
ug 11,00/3:05 | regr dem

o | blasting

log10(tremor) ~ location + log10(distance) + log10(charge)

A
ug 11,00/3:05 | regr dem

o | blasting

location

R
esiduals

A
ug 11,00/3:05 | regr dem

o | blasting
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ug 11,00/3:05 | regr dem
o | blasting
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sequence

R
esiduals

050100150200250300350

−0.2
−0.1

0.0
0.1

0.2

A
ug 11,00/3:05 | regr dem

o | blasting

log10(tremor) ~ location + log10(distance) + log10(charge)

A
ug 11,00/3:05 | regr dem

o | blasting

location

R
esiduals

A
ug 11,00/3:05 | regr dem

o | blasting

loc1loc2loc3loc4loc5loc6loc7loc8
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0.1

0.2

A
ug 11,00/3:05 | regr dem

o | blasting
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A
ug 11,00/3:05 | regr dem

o | blasting
A

ug 11,00/3:05 | regr dem
o | blasting

–ReferencelineY≈constant(Resid+comp.effect=const.)
–Factors:usejittering
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NumericalResults

summary(r.blast.lm1)

lm(formula=log10(tremor)~location+log10(distance)
+log10(charge),data=d.blast)

Residuals:...
EstimateStd.ErrortvaluePr(>|t|)

(Intercept)2.963870.1109026.72<2e-16***
locationloc20.153060.027015.673.0e-08***
locationloc30.131690.025925.086.1e-07***
locationloc4-0.161850.03018-5.361.5e-07***
locationloc5-0.032110.03287-0.980.329
...
log10(distance)-1.518300.06423-23.64<2e-16***
log10(charge)0.635580.0394416.12<2e-16***

Islocationsignificant?−→calldrop1!
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Output,continued:

Residualstandarderror:0.143on352degreesoffreedom
(26observationsdeletedduetomissingness)

MultipleR-squared:0.795,AdjustedR-squared:0.79
F-statistic:152on9and352DF,p-value:<2e-16

“Residualstandarderror”?–ohmy!
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regr(formula=log10(tremor)~location+log10(distance)
+log10(charge),data=d.blast)

coefstcoefsignifR2.xdfp.value
(Intercept)2.9640.00013.6NA10
locationNANA10.50.052270
log10(distance)-1.518-0.788-12.00.276710
log10(charge)0.6360.4108.20.052610

Coefficientsforfactors:
$location

loc1loc2loc3loc4loc5loc6...
0.000000.153060.13169-0.16185-0.032110.07161...

St.dev.error:0.143on352degreesoffreedom
MultipleR^2:0.795AdjustedR-squared:0.79
F-statistic:152on9and352d.f.,p.value:0
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Afairanalysisofamodelfitneeds:

>r.lm<-lm(...)
>summary(r.lm)
>drop1(r.lm)
>plot(r.lm)
>plot(1:length(residuals(r.lm)),residuals(r.lm),xlab=...)
>termplot(r.lm,...)

or

>(r.regr<-regr(...))
>plot(r.regr)

...andyougetmorefromit!
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MoreFeatures

•Samewrapperfunctionforglm,polr,multinom,roblm

•Additionalinformation

•plot.regrincludesspecificfeaturesforpolr,multivariate,...

•Modelselectionfunctionforadaptivelassomethod:lassoselect

•Utilities...
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Agoody:Residualsfororderedresponsevariables

Themodelforpolrreliesonalatentvariable

12345678910

2
4

6
8

10

x

latente V
.

α
1

α
2

α
3
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MessagesPackageregr

•Modelbuildingandmodelcheckingarebestdone
following(flexibly)astrategy.
Thestrategyshouldbeeasilyperformedwiththehelpof
userorientedfunctions.

•Theinformationneededmaybemorecondensedand
consistentbetweenmodels:
–numericalsummary:Moreusefulcolumnsintableofterms
–graphical:referencelines,randomvariation,outliertreatment

•Documentationofdatasets,graphs,...

•Thepackageisstillindevelopment.Canbeobtainedfromme
(email).


