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2 DanielPlot

DanielPlot Normal or Half-Normal Effects Plots

Description

The function is modified from the same-name function in packge BsMD with the purpose of pro-
viding more usage comfort (correct effect sizes in case of factors, automatic annotation, automatic
labelling of the most significant factors only).

Usage

DanielPlot (fit, code = FALSE, autolab = TRUE, alpha = 0.05, faclab = NULL,
block = FALSE, datax = TRUE, half = FALSE, pch = "x",
cex.fac = par("cex.lab"), cex.lab = par("cex.lab"),
cex.pch = par("cex"), cex.legend = par("cex.lab"),

main = NULL, ...)
Arguments

fit object of class 1m. Fitted model from 1m or aov.

code logical. If TRUE labels “A”,“B”, etc. are used instead of the names of the coef-
ficients (factors). A legend linking codes to names is provided.

autolab If TRUE, only the significant factors according to the Lenth method (signifi-
cance level given by alpha) are labelled.

alpha significanc level for the Lenth method

faclab NULL or list. If NULL, point labels are automatically determined according
to the setting of code (i.e. A,B,C etc. for code=TRUE, natural effect names
otherwise) and autolab (i.e. all effects are labelled if autolab=FALSE,
only significant effects are labelled if autolab=TRUE). Otherwise, faclab
can be used for manual labelling of certain effects and should be a list with 1 dx
(integer vector referring to position of effects to be labelled) and 1ab (character
vector of labels) components.

block logical. If TRUE, the first factor is labelled as “BK” (block).

datax logical. If TRUE, the x-axis is used for the factor effects the the y-axis for the
normal scores. The opposite otherwise.

half logical. If TRUE, half-normal plot of effects is display.

pch numeric or character. Points character.

cex.fac numeric. Factor label character size.

cex.lab numeric. Labels character size.

cex.pch numeric. Points character size.

cex.legend  numeric. Legend size in case of codes.
main NULL or character. Title of plot. If NULL, automatic title is generated.

graphical parameters passed to plot.
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Details

The design has to be a fractional factorial 2-level design. Effects (except for the intercept) are
displayed in a normal or half-normal plot with the effects in the x-axis by default.

Value

The function returns an invisible data frame with columns: x, y, no and ef fect, for the coordi-
nates, the position numbers and the effect names for plotted points.

Author(s)

Ernesto Barrios, modified by Ulrike Groemping.

References

Box G. E. P, Hunter, W. C. and Hunter, J. S. (2005) Statistics for Experimenters, 2nd edition. New
York: Wiley.

Daniel, C. (1959) Use of Half Normal Plots in Interpreting Two Level Experiments. Technometrics
1, 311-340.

Daniel, C. (1976) Application of Statistics to Industrial Experimentation. New York: Wiley.
Lenth, R.V. (1989) Quick and easy analysis of unreplicated factorials. Technometrics 31, 469—473.
Lenth, R.V. (2006) Lenth s Method for the Analysis of Unreplicated Experiments. To appear in
Encyclopedia of Statistics in Quality and Reliability, Wiley, New York. Downloadable at http:
//www.wiley.com/legacy/wileychi/eqr/docs/sample_1.pdf.

See Also

ganorm, LenthPlot, BsMD-package

FrF2-package Package for analysing Fractional Factorial designs with 2-level fac-
tors

Description

This package analyses Fractional Factorial designs with 2-level factors; it is meant for completely
aliased designs only, i.e. e.g. not for analysing Plackett- Burman designs with interactions.

The package enables convenient main effects and interaction plots for all factors simultaneously and
offers a cube plot for looking at the simultaneous effects of three factors. An enhanced DanielPlot
function (modified from BsMD) is provided. Furthermore, the alias structure for Fractional Facto-
rial 2-level designs is output in a more readable format than with the built-in function alias.


http://www.wiley.com/legacy/wileychi/eqr/docs/sample_1.pdf
http://www.wiley.com/legacy/wileychi/eqr/docs/sample_1.pdf
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Details

This package analyses Fractional Factorial designs with 2-level factors; it is meant for completely
aliased designs only, i.e. e.g. not for analysing Plackett- Burman designs with interactions.

The package works on linear models and enables convenient main effects and interaction plots
(functions MEP 1ot and IAP1lot) similar to those offered by Minitab software for all factors si-
multaneously, even though especially the interactions are often aliased, i.e. the model is typically
singular. For the (rare) case of suspected three-factor-interactions, function cubeP1lot displays a
cube with corners labeled with the (modeled) means of three factors simultaneously. Furthermore,
the function DanielPlot from package BsMD has been modified to automatically label effects
significant according to the Lenth-criterion, and to provide more usage comfort to the analyst. Fi-
nally, the function aliases determines the alias structure of a Fractional Factorial 2-level design
in a format more suitable for human readers than the output from the built-in function alias.

Author(s)

Ulrike Groemping
Maintainer: Ulrike Groemping <groemping @tfh-berlin.de>

References

Box G. E. P, Hunter, W. C. and Hunter, J. S. (2005) Statistics for Experimenters, 2nd edition. New
York: Wiley.

Daniel, C. (1959) Use of Half Normal Plots in Interpreting Two Level Experiments. Technometrics,
1, 311-340.

Lenth, R.V. (1989) Quick and easy analysis of unreplicated factorials. Technometrics, 31, 469-473.

See Also

BsMD-package, MEP1lot, IAPlot, cubePlot,DanielPlot,aliases

Examples

### Injection Molding Experiment. Box et al. 1978.

data (BM93.e3.data) #from BsMD

iMdat <- BM93.e3.datall:16,2:10] +#only original experiment

# make data more user-friendly

colnames (iMdat) <- c("MoldTemp", "Moisture", "HoldPress","CavityThick", "BoostPress",
"CycleTime", "GateSize", "ScrewSpeed", "y")

# linear model with all main effects and 2-factor interactions

iM.1lm <- Im(y ~ (.)"2, data = iMdat)

# determine aliases

aliases (iM.1m)

# coded version

aliases (iM.1lm, code=TRUE)

# normal plot of effects, default is autolabel with alpha=0.05

DanielPlot (iM. 1m)

DanielPlot (iM.1lm, code=TRUE)

DanielPlot (iM.1m, code=TRUE, alpha=0.5)

# half normal plot of effects
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DanielPlot (iM.1lm, code=TRUE, alpha=0.5, half=TRUE)

# main effects plots

MEPlot (iM.1m)

# interaction plots

IAPlot (iM.1m)

# interaction plots with attention drawn to aliases

IAPlot (iM.1lm, show.alias=TRUE)

# alias groups corresponding to interaction plots

aliases (iM.1lm) $aliases[9:15]

# cube plot of three factors

# (not very useful for this model, for demonstration only)
## per default, modeled means are shown
## this does not make a difference here, since the main effect of
## ScrewSpeed is confounded with the MoldTemp:HoldPress:BoostPress
## interaction, so that the three-factor-interaction is indirectly included
## in the modeled means

cubePlot (iM.1m, "MoldTemp", "HoldPress", "BoostPress")

## modeled means without a three-factor interaction

cubePlot (Im(y ~ (MoldTemp+HoldPress+BoostPress) "2, data = iMdat),
"MoldTemp", "HoldPress", "BoostPress")

## modeled=FALSE reverts to showing the apparent three-factor interaction

cubePlot (Im(y ~ (MoldTemp+HoldPress+BoostPress) "2, data = iMdat),
"MoldTemp", "HoldPress", "BoostPress", modeled=FALSE)

## cubePlot also works on raw data
cubePlot (iMdatS$y, iMdat$MoldTemp, iMdatS$HoldPress, iMdat$BoostPress)

IAPlot Main Effects and Interaction Plots

Description

Main effects plots and interaction plots are produced. The other documented functions are not
intended for users.

Usage
MEPlot (obj, main = paste("Main effects plot for", respnam),
pch = 15, cex.xax = par("cex.axis"), cex.yax = cex.xax, mgp.ylab = 4,
cex.title = 1.5, cex.main = par("cex.main"),

lwd = par("1lwd"), abbrev = 3)

IAPlot (obj, main = paste("Interaction plot matrix for", respnam),
pch = c (15, 17), cex.lab = par("cex.lab"), cex = par("cex"),
cex.xax = par("cex.axis"), cex.yax = cex.xax, cex.title = 1.5,
lwd = par("1lwd"), abbrev = 4, show.alias = FALSE)

intfind (i, j, mat)

check (ob7j)
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remodel (ob7j)

Arguments

obj a linear model object with 2-level factors or numerical 2-level variables (CAU-
TION: numerical x-variable have to be coded as -1 and +1 only!); the structure
must be such that effects are either fully aliased or orthogonal, like in a fractional
factorial 2-level design

main overall title for the plot assembly

pch Plot symbol number MEP1ot, or vector of two plot symbol numbers for the
lower and higher level of the trace factor iap

cex.xax size of x-axis annotation, defaults to cex . axis-parameter

cex.yax size of y-axis annotation, defaults to cex.xax

mgp.ylab horizontal placement of label of vertical axis in MEP 1ot

cex.title multiplier for size of overall title (cex.main is multiplied with this factor)

cex.main size of individual plot titles in MEP 1ot

cex.lab Size of variable names in diagonal panels of interaction plots produced by TAP1ot.

cex size of plot symbols in interaction plots

1wd line width for plot lines and axes

abbrev number of characters shown for factor levels

show.alias if TRUE, the interaction plot shows the number of the list entry from aliases(obj)$aliases
(cf. aliases) in order to support immediate diagnosis of which depicted in-
teraction may be due to other than the shown effect because of aliasing

i integer, for internal use only

j integer, for internal use only

mat matrix, for internal use only
Details

MEP lot produces plots of all main effects in the model, IAP 1ot produces plots of all interaction
effects in the model, int £ind is an internal function not directly useful for users. check is an
internal function for checking whether the model complies with assumptions (fractional factorial of
2-level factors with full or no aliasing, not partial aliasing), remodel is an internal function that
redoes the model into -1 and 1 coding, regardless of the contrasts that have been used for the factors
(note that numerical data are not changed, i.e. they have to be in -1 and 1 coding in order for the
package to work).

Value

MEP1lot and IAPlot are used for their side effects only.

The internal function check is used within other functions for checking whether the model is a
fractional factorial with 2-level factors and no partial aliasing, as requested for the package to work.
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It is applied to remodeled objects only and returns a logical. If the returned value is FALSE, the
calling function fails.

The internal function int £find returns an integer (length 1 or 0). It is not useful for users.

The internal function remodel is applied to a linear model object and returns a list of two compo-

nents:
model is the redone model with x-variables recoded to numeric -1 and 1 notation and
aov objects made into “("pure) Im objects
labs is a list preserving the level information from original factors (levels are minus
and plus for numerical variables)
Author(s)
Ulrike Groemping
References

Box G. E. P, Hunter, W. C. and Hunter, J. S. (2005) Statistics for Experimenters, 2nd edition. New
York: Wiley.

See Also

FrF2-package for examples

aliases Alias structure for fractional factorial 2-level designs

Description

Function to provide a human-friendly format for the alias structure of a fractional factorial 2-level
design

Usage

aliases (fit, code = FALSE)

Arguments
fit a linear model object with only 2-level factors as x-variables; the function will
return an error, if the model contains partially aliased effects (like interactions
in a Plackett-Burman design for most cases)
code if TRUE, requests that aliasing is given in code letters (A, B, C etc.) instead

of (potentially lengthy) variable names; in this case, a legend is included in the
output object.
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Value

A list with two elements:

legend links the codes to variable names, if code=TRUE.
aliases is a list of vectors of aliased effects.

Author(s)
Ulrike Groemping

References

Box G. E. P, Hunter, W. C. and Hunter, J. S. (2005) Statistics for Experimenters, 2nd edition. New
York: Wiley.

See Also

FrF2-package for information on the package, alias for the built-in R-function, IAP1ot for
effects plots

Examples

### Injection Molding Experiment. Box et al. 1978.

data (BM93.e3.data) #from BsMD

iMdat <- BM93.e3.datall:16,2:10] #only original experiment

# make data more user-friendly

colnames (iMdat) <- c("MoldTemp", "Moisture","HoldPress","CavityThick",
"BoostPress","CycleTime", "GateSize", "ScrewSpeed", "y")

# determine aliases with all 2-factor-interactions

aliases (lm(y ~ (.)"2, data = iMdat))
# coded version
aliases (Ilm(y ~ (.)"2, data = iMdat), code=TRUE)
# determine aliases with all 3-factor-interactions
aliases(Ilm(y ~ (.)"3, data = iMdat), code=TRUE)
# determine aliases for unaliased model
aliases (lm(y ~ ., data = iMdat))
cubePlot Cube plot for three-factor-effects
Description

A cube plot for the combined effect of three factors is produced (function cubePlot). Functions
cubedraw, cubecorners, cubelabel and myscatterplot3d are not intended for users.
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Usage

cubePlot (obj, effl, eff2, eff3, main=paste ("Cube plot for",respnam),
cex.title=1.5,cex.lab=par("cex.lab"), cex.ax=par("cex.axis"),
cex.clab=1.2, size=0.3, round=NULL,
abbrev=4,y.margin.add=-0.2, modeled=TRUE)

Arguments

obj a vector of response values to be analyzed
OR
a linear model object with 2-level factors or numerical 2-level variables (CAU-
TION: numerical x-variable have to be coded as -1 and +1 only!); the structure
must be such that effects are either fully aliased or orthogonal, like in a fractional
factorial 2-level design

effl

eff2

eff3 effects to be included in the cube plot (x-, y-, z-direction), EITHER vectors of
equal length (two-level factors or numerical with the two values -1 and 1) OR
variable names of main effects within the obj linear model object (character
strings)

main title for the plot, respnam is the name of the response variable as determined
from the call

cex.title multiplier for size of overall title (cex .main is multiplied with this factor)

cex.ax size of axis tick marks, defaults to cex . axis-parameter

cex.lab size of axis labels

cex.clab size of corner labels

size size of cube corners

round optional rounding of corner labels (digits argument for function round, e.g.
round=0 for integers, round=-1 for multiples of 10, round=1 for 1 decimal place

abbrev number of characters shown for factor levels

y.margin.add adjustment parameter for placement of y-axis labeling
modeled TRUE (default: show modeled means; FALSE: show averages
NOTE: Even when showing modeled means, there also appears to be a three-

factor-interaction, if the model contains an effect that is aliased with this inter-
action!

Details

cubePlot produces a cube plot of the modeled means or averages of all combinations for three
factors. The other functions are internal and are called by cubePlot. myscatterplot3dis a
modified version of scatterplot3d, made more suitable for this situation.

Value

cubePlot is used for its side effects only.
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Author(s)

Ulrike Groemping

References

Box G. E. P, Hunter, W. C. and Hunter, J. S. (2005) Statistics for Experimenters, 2nd edition. New
York: Wiley.

See Also

FrF2-package for examples
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