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Introduction

A first simple example

R > ## 24 determinations of copper in wholemeal flour
R > library(MASS)

R > data(chem)

R > sort(chem)

[1] 2.20 2.20 2.40 2.40 2.50 2.70 2.80 2.90 3.03
[10] 3.03 3.10 3.37 3.40 3.40 3.40 3.50 3.60 3.70
[19] 3.70 3.70 3.70 3.77 5.28 28.95

R > library(ROptEst)

R > robEst <- roptest(x = chem,

+ L2Fam = NormLocationScaleFamily(),

neighbor = ContNeighborhood(), # default

eps.lower = 0.05, eps.upper = 0.20, # rmx-estimator
risk = asMSE(), # default

distance = CvMDist, # default

steps = 3L, uselast = TRUE)

+ 4+ o+ + +
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Introduction

How to obtain information about robust estimates

R > distrModOptions("show.details" = "minimal") # to reduce output
R > robEst

Evaluations of 3-step estimate:

mean sd
3.1649732 0.6668010
(0.1513134) (0.1127157)

R > ## confidence intervals
R > confint(robEst, method = symmetricBias())

A[n] asymptotic (LAN-based), uniform (bias-aware)
confidence interval:
for symmetric Bias
2.5 % 97.5 7
mean 2.7676325 3.5623140
sd  0.3708158 0.9627862
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Introduction

Some diagnostics

R > ## check precision of computations
R > checkIC(pIC(robEst), out = FALSE)

maximum deviation
1.508162e-05

Some diagnostic plots:
plot the IC.
plot relative and absolute information; cf. [1].
outlyingness plot based on distances applied to ICs.
compare influence curves of AL estimators.
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Introduction

Move IC to another parameter value (or ideal model)

R > head(modifyIC(pIC(robEst)), n = 19)

1 function (L2Fam, IC)

2 {

3 ICL2Fam <- eval(CallL2Fam(IC))

4 if (is(L2Fam, "L2LocationScaleFamily") && is(distribution(L2Fam),
5 class(distribution(ICL2Fam)))) {

6 sdneu <- main(L2Fam) [2]

7 sdalt <- main(ICL2Fam) [2]

8 r <- neighborRadius(IC)

9 w <- weight (IC)

10 clip(w) <- sdneu * clip(w)/sdalt

11 cent(w) <- sdalt * cent(w)/sdneu

12 stand(w) <- sdneu~2 * stand(w)/sdalt"2

13 weight(w) <- getweight(w, neighbor = ContNeighborhood(radius = r),
14 biastype = biastype(IC), normW = normtype(IC))
15 A <- sdneu”2 * stand(IC)/sdalt"2

16 b <- sdneu * clip(IC)/sdalt

17 a <- sdneu * cent(IC)/sdalt

18 mse <- sum(diag(A))

19 Cov <- sdneu”2 * Risks(IC)$asCov/sdalt"2

R > tail(modifyIC(pIC(robEst)), n = 4)

31 else {
32 makeIC(IC, L2Fam)
33 ¥

34 } UNIVERSITAT
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Introduction

Finite-sample correction

R > Infos(pIC(robEst))[2,2]
[1] "least favorable radius: 0.526"

R > ## finite-sample correction for normal location and scale
R > library(RobLox)
R > (r.fi <- finiteSampleCorrection(r = 0.526, n = length(chem)))

[1] 1.74

R > ## use argument fsCor or directly

R > robEst.fi <- roptest(x = chem, L2Fam = NormLocationScaleFamily(),
+ eps = r.fi/sqrt(length(chem)),

+ steps = 3L, useLast = TRUE)

R > estimate(robEst)

mean sd
3.164973 0.666801

R > estimate(robEst.fi)

mean sd
3.2840688 0.6779314 e
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Important S4 class

Ideal family

ProbFamily

+name: charact er
+distribution: Distribution

+di strSymm i stributionSymretry
+props:_char act er

ParamFamily

+param ParanfanPar amet er
+ndi fyParam _function

L2ParamFamily

+L2deriv: Eucl RandVar Li st
+L2deriv.fct: function

+L2deri vSymm  FunSymmii st
+L2derivDistr: DistrList

+L2deri vDi strSynm Di strSymi st
+Fi sher I nfo: PosSenDef Symmat ri x
+Fi sherInfo.fct: function

L2GroupParamFamily

+Logberiv: function
/\

|L2LocauonFamily| |L25ca\eFamin| |L2Locanon3ca\eFamily| EEMEE?HM
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Robust model

Important S4 ¢

lasses

RobModel

+cente

+nei ghbor: Nei ghbor hood

r: ProbFam |y

A

FixRobModel

InfRobModel

M
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Important S4 clas:

Influence curve

InfluenceCurve

+name: character

+Curve: Eucl RandVar Li st
+Risks: list

+lnfos: Matrix

IC

+Cal | L2Fam  cal |
+modi fyl C:_Opti onal Functi on

HampIC

+stand: matrix

+| ower Case: Optional Nuneric
+nei ghbor Radi us: nuneric
+wei ght :  RobVéi ght

+bi astype: Bi asType

+nornt ype: Nor nType

ContIC TotalvarlC

+clip: numeric +clipLo: numeric
+cent: nunmeric +cli pUp: numeric E EAVERTAL
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Important S4 classes

RiskType

+type: character

/\ /\
|asCov| |trAsCov| asRiskwithBias |fiCDv||1rF|C0v| fiHampel |fiMSE||fiB\as| fiunOvShoot
+bi astype: Bi asType +bound: numeric +wi dth: numeric
+nor nt ype: Nor niType

asHampel |asBias ||asGRisk |

|asMSE| asuUnOvshoot |asSem|var |

+bound: nureric

+width: nuneric
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Important S4 class

Estimate

Estimate

+name: character

+estimate: ANY

+sanpl esi ze: nuneric

+asvar: Optional NunmericOrMatrix
+Infos: matrix

+estimate.call: call

+nui s. i dx: Optional Nuneric
+fixed: Optional Numeric

+trafo: Iist

+untransforned. esti mate: ANY
+unt ransf or med. asvar: Optional NunmericOr Matrix

MCEstimate ALEstimate
+criterion: numeric +pl C. OptionallnfluenceCurve
+criterion.fct: function +ashi as: Optional Nuneric
+nmet hod: character

MEstimate kStepEstimate

+Moot: nuneric +steps: integer UNIVERSITAT
BAYREUTH
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Implementation of Algorithms

Computation of optimally robust influence curves

radius unknown radius known

radiusMinimaxIC

repeatedly calle Talled once

getinfRoblIC

univariate parameter

getinfClip

after convergence

multivariate parameter

getinfClip

getinfCent

|get|nfSland| |get|nfStand

After convergence

getAsRisk

return to radiusMinimaxIC/optiC

generatelC UNIVERSITAT
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Implementation of Algorithms

Computation of k-step estimator

|roptest|

\J

|radiusMinimaxIC/optIC|

Yy

|kStepEstimator |

repeat k times

\/

|modifyIC|
Note: modifylC is slot of class IC!
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To-Do list
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To-Do list

To-Do list

o Can implementation of L2-derivative be improved?

o Move symmetry information to RandVar and Distribution
classes?
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