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latrend-package latrend: A Framework for Clustering Longitudinal Data
Description

A framework for clustering longitudinal datasets in a standardized way. The package provides an
interface to existing R packages for clustering longitudinal univariate trajectories, facilitating re-
producible and transparent analyses. Additionally, standard tools are provided to support cluster
analyses, including repeated estimation, model validation, and model assessment. The interface en-
ables users to compare results between methods, and to implement and evaluate new methods with
ease. The ’akmedoids’ package is available from https://github.com/MAnalytics/akmedoids.
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Features

* Unified cluster analysis, independent of the underlying algorithms used. Enabling users to
compare the performance of various longitudinal cluster methods on the case study at hand.

* Supports many different methods for longitudinal clustering out of the box (see the list of
supported packages below).

» The framework consists of extensible S4 methods based on an abstract model class, enabling
rapid prototyping of new cluster methods or model specifications.

* Standard plotting tools for model evaluation across methods (e.g., trajectories, cluster trajec-
tories, model fit, metrics)

* Support for many cluster metrics through the packages clusterCrit, mclustcomp, and igraph.

* The structured and unified analysis approach enables simulation studies for comparing meth-
ods.

* Standardized model validation for all methods through bootstrapping or k-fold cross-validation.

The supported types of longitudinal datasets are described here.

Getting started

The latrendData dataset is included with the package and is used in all examples. The plotTrajectories()
function can be used to visualize any longitudinal dataset, given the id and time are specified.

data(latrendData)

head(latrendData)

options(latrend.id = "Id", latrend.time = "Time")
plotTrajectories(latrendData, response = "Y")

Discovering longitudinal clusters using the package involves the specification of the longitudinal
cluster method that should be used.

kmlMethod <- 1cMethodKML("Y", nClusters = 3)
kmlMethod

The specified method is then estimated on the data using the generic estimation procedure function
latrend():

model <- latrend(kmlMethod, data = latrendData)
We can then investigate the fitted model using

summary (model)

plot(model)

metric(model, c(”WMAE", "BIC"))

gqPlot(model)

Create derivative method specifications for 1 to 5 clusters using the 1cMethods () function. A series
of methods can be estimated using latrendBatch().
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kmlMethods <- 1lcMethods(kmlMethod, nClusters = 1:5)
models <- latrendBatch(kmlMethods, data = latrendData)

Determine the number of clusters through one or more internal cluser metrics. This can be done
visually using the plotMetric() function.

plotMetric(models, c("WMAE", "BIC"))

Vignettes
Further step-by-step instructions on how to use the package are described in the vignettes.
e See vignette("demo”, package = "latrend") for an introduction to conducting a longitu-

dinal cluster analysis on a example case study.

e See vignette("simulation”, package = "latrend") for an example on conducting a sim-
ulation study.

e Seevignette(”validation"”, package = "latrend”) for examples on applying internal clus-
ter validation.

* Seevignette("implement”, package = "latrend") for examples on constructing your own
cluster models.

Useful pages

Data requirements and datasets: latrend-data latrendData PAP.adh
High-level method recommendations and supported methods: latrend-approaches latrend-methods
Method specification: lcMethod lcMethods

Method estimation: latrend latrendRep latrendBatch latrendBoot latrendCV latrend-parallel Steps
performed during estimation

Model functions: IcModel clusterTrajectories plotClusterTrajectories postprob trajectoryAssign-
ments predictPostprob predictAssignments predict.IcModel predictForCluster fitted.lcModel fitted-
Trajectories

Author(s)
Maintainer: Niek Den Teuling <niek.den.teuling@philips.com> (ORCID)

Other contributors:

¢ Steffen Pauws <s.c.pauws@tilburguniversity.edu> [contributor]
e Edwin van den Heuvel <e.r.v.d.heuvel@tue.nl> [contributor]
* Koninklijke Philips N.V. [copyright holder]

See Also
Useful links:

e https://github.com/philips-software/latrend
e https://philips-software.github.io/latrend/
* Report bugs at https://github.com/philips-software/latrend/issues
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APPA Average posterior probability of assignment (APPA)

Description

Computes the average posterior probability of assignment (APPA) for each cluster.

Usage

APPA(object)

Arguments

object The model, of type 1cModel.

Value

The APPA per cluster, as a numeric vector of length nClusters(object). Empty clusters will
output NA.

References

Nagin DS (2005). Group-based modeling of development. Harvard University Press. ISBN 9780674041318,
doi:10.4159/9780674041318.

Klijn SL, Weijenberg MP, Lemmens P, van den Brandt PA, Passos VL (2017). “Introducing the fit-
criteria assessment plot - A visualisation tool to assist class enumeration in group-based trajectory
modelling.” Statistical Methods in Medical Research, 26(5), 2424-2436.

van der Nest G, Lima Passos V, Candel MJ, van Breukelen GJ (2020). “An overview of mixture

modelling for latent evolutions in longitudinal data: Modelling approaches, fit statistics and soft-

ware.” Advances in Life Course Research, 43, 100323. ISSN 1040-2608, doi:10.1016/j.alcr.2019.100323.
See Also

confusionMatrix OCC

as.data.frame.lcMethod
Convert IcMethod arguments to a list of atomic types

Description

Converts the arguments of a 1cMethod to a named list of atomic types.


https://doi.org/10.4159/9780674041318
https://doi.org/10.1016/j.alcr.2019.100323
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Usage

## S3 method for class 'lcMethod'

as.data.frame(x, ..., eval = TRUE, nullValue = NA, envir = NULL)
Arguments

X 1cMethod to be coerced to a character vector.

Additional arguments.

eval Whether to evaluate the arguments in order to replace expression if the resulting
value is of a class specified in evalClasses.

nullValue Value to use to represent the NULL type. Must be of length 1.

envir The environment in which to evaluate the arguments. If NULL, the environment

associated with the object is used. If not available, the parent. frame() is used.

Value

A single-row data.frame where each columns represents an argument call or evaluation.

See Also

Other IcMethod functions: [[,1cMethod-method, as.data.frame.lcMethods(), as.lcMethods(),
as.list.lcMethod(), evaluate.lcMethod(), formula.lcMethod(), 1cMethod-class, names,1cMethod-method,
update.lcMethod()

as.data.frame.lcMethods
Convert a list of IcMethod objects to a data.frame

Description

Converts a list of 1cMethod objects to a data. frame.

Usage

## S3 method for class 'lcMethods'

as.data.frame(x, ..., eval = TRUE, nullValue = NA, envir = parent.frame())
Arguments

X the 1cMethods or list to be coerced to a data. frame.

Additional arguments.

eval Whether to evaluate the arguments in order to replace expression if the resulting
value is of a class specified in evalClasses.

nullValue Value to use to represent the NULL type. Must be of length 1.

envir The environment in which to evaluate the arguments. If NULL, the environment

associated with the object is used. If not available, the parent. frame() is used.
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Value

A data. frame with each row containing the argument values of a method object.

See Also

Other IcMethod functions: [[,1cMethod-method, as.data.frame.1lcMethod(), as.lcMethods(),
as.list.lcMethod(), evaluate.lcMethod(), formula.lcMethod(), 1cMethod-class, names, l1cMethod-method,
update.lcMethod()

as.data.frame.lcModels
Generate a data.frame containing the argument values per method per
row

Description

Generate a data.frame containing the argument values per method per row

Usage

## S3 method for class 'lcModels'

as.data.frame(x, ..., excludeShared = FALSE, eval = TRUE)
Arguments

X 1cModels or a list of 1cModel

Arguments passed to as.data.frame.lcMethod.
excludeShared Whether to exclude columns which have the same value across all methods.

eval Whether to evaluate the arguments in order to replace expression if the resulting
value is of a class specified in evalClasses.

Value

A data.frame.

Functionality

* Print an argument summary for each of the models.

» Convert to a data. frame of method arguments.

* Subset the list.

» Compute an internal metric or external metric.

* Obtain the best model according to minimizing or maximizing a metric.
* Obtain the summed estimation time.

* Plot a metric across a variable.

* Plot the cluster trajectories.
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as.lcMethods Convert a list of cMethod objects to a cMethods list

Description

Convert a list of IcMethod objects to a IcMethods list

Usage

as.lcMethods(x)

Arguments

X A list of 1cMethod objects.

Value

A lcMethods object.

See Also

Other IcMethod functions: [[,1cMethod-method, as.data. frame.lcMethod(), as.data.frame.lcMethods(),
as.list.lcMethod(), evaluate.lcMethod(), formula.lcMethod(), 1cMethod-class, names, 1cMethod-method,
update.lcMethod()

as.lcModels Convert a list of IcModels to a IcModels list

Description

Convert a list of IcModels to a IcModels list

Usage

as.lcModels(x)

Arguments

X A list of 1cModel objects, an 1cModels object, or NULL.

Value

A 1cModels object.
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Functionality

* Print an argument summary for each of the models.

* Convert to a data. frame of method arguments.

* Subset the list.

» Compute an internal metric or external metric.

* Obtain the best model according to minimizing or maximizing a metric.
* Obtain the summed estimation time.

* Plot a metric across a variable.

* Plot the cluster trajectories.

See Also

IcModels

Other IcModels functions: 1cModels, 1cModels-class, max.1cModels(), min.1lcModels(), plotMetric(),
print.lcModels(), subset.1lcModels()

as.list.lcMethod Extract the method arguments as a list

Description

Extract the method arguments as a list

Usage

## S3 method for class 'lcMethod'

as.list(x, ..., args = names(x), eval = TRUE, expand = FALSE, envir = NULL)
Arguments

X The 1cMethod object.

Additional arguments.

args A character vector of argument names to select. Only available arguments
are returned. Alternatively, a function or list of functions, whose formal
arguments will be selected from the method.

eval Whether to evaluate the arguments.

expand Whether to return all method arguments when "..." is present among the re-
quested argument names.

envir The environment in which to evaluate the arguments. If NULL, the environment
associated with the object is used. If not available, the parent. frame() is used.

Value

A list with the argument calls or evaluated results depending on the value for eval.
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See Also

Other IcMethod functions: [[,1cMethod-method, as.data.frame.lcMethod(), as.data.frame.lcMethods(),
as.lcMethods(), evaluate.lcMethod(), formula.lcMethod(), 1cMethod-class, names,1cMethod-method,
update.lcMethod()

Examples

data(latrendData)
method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
as.list(method)

as.list(method, args = c("id", "time"))
if (require("kml")) {
method <- 1lcMethodKML("Y", id = "Id", time = "Time")

as.list(method)

# select arguments used by kml()
as.list(method, args = kml::kml)

# select arguments used by either kml() or parALGO()
as.list(method, args = c(kml::kml, kml::parALGO))

clusterNames Get the cluster names

Description

Get the cluster names

Usage

clusterNames(object, factor = FALSE)

Arguments

object The 1cModel object.

factor Whether to return the cluster names as a factor.
Value

A character of the cluster names.
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See Also

Other 1IcModel functions: clusterProportions(), clusterSizes(), clusterTrajectories(),
coef.1lcModel (), converged(), deviance.lcModel (), df.residual.lcModel(), estimationTime(),
externalMetric(), fitted.1lcModel(), fittedTrajectories(), getCall.lcModel(), getLcMethod(),
ids(), lcModel-class, metric(), model. frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(),
plot-1lcModel-method, plotClusterTrajectories(), plotFittedTrajectories(), postprob(),
predict.lcModel (), predictAssignments(), predictForCluster(), predictPostprob(), qgPlot(),
residuals.lcModel(), sigma.lcModel (), strip(), time.1lcModel (), trajectoryAssignments()

Examples

data(latrendData)

method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData)

clusterNames(model) # A, B

clusterNames<- Update the cluster names

Description

Update the cluster names

Usage

clusterNames(object) <- value

Arguments
object The 1cModel object to update.
value The character with the new names.
Value

The updated 1cModel object.

Examples

data(latrendData)

method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData, nClusters = 2)
clusterNames(model) <- c("Group 1", "Group 2")
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clusterProportions Proportional size of each cluster

Description

Obtain the proportional size per cluster, between 0 and 1.

Usage

clusterProportions(object, ...)

## S4 method for signature 'lcModel'

clusterProportions(object, ...)
Arguments
object The model.

For 1cModel objects: Additional arguments passed to postprob().

Value

A named numeric vector of length nClusters(object) with the proportional size of each cluster.

IcModel

By default, the cluster proportions are determined from the cluster-averaged posterior probabilities
of the fitted data (as computed by the postprob() function).

Classes extending 1cModel can override this method to return, for example, the exact estimated
mixture proportions based on the model coefficients.

setMethod("clusterProportions”, "lcModelExt"”, function(object, ...) {
# return cluster proportion vector
b))
See Also

nClusters clusterNames
clusterSizes postprob

Other IcModel functions: clusterNames(), clusterSizes(), clusterTrajectories(), coef.1lcModel (),
converged(), deviance.lcModel (), df.residual.lcModel (), estimationTime(), externalMetric(),
fitted.lcModel(), fittedTrajectories(),getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model.frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(), plotFittedTrajectories(), postprob(), predict.lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), qqPlot(), residuals.lcModel(),
sigma.lcModel(), strip(), time.lcModel(), trajectoryAssignments()
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Examples

data(latrendData)

method <- 1lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData, nClusters = 2)
clusterProportions(model)

clusterSizes Number of trajectories per cluster

Description

Obtain the size of each cluster, where the size is determined by the number of assigned trajectories
to each cluster.

Usage
clusterSizes(object, ...)
Arguments
object The 1cModel object.
Additional arguments passed to trajectoryAssignments().
Details
The cluster sizes are computed from the trajectory cluster membership as decided by the trajectoryAssignments()
function.
Value

A named integer vector of length nClusters(object) with the number of assigned trajectories
per cluster.

See Also

clusterProportions trajectoryAssignments

Other 1cModel functions: clusterNames(), clusterProportions(), clusterTrajectories(),
coef.1lcModel (), converged(), deviance.lcModel (), df.residual.lcModel(), estimationTime(),
externalMetric(), fitted.lcModel(), fittedTrajectories(), getCall.lcModel(), getLcMethod(),
ids(), 1cModel-class, metric(), model. frame.lcModel (), nClusters(),nIds(), nobs.1lcModel(),
plot-1cModel-method, plotClusterTrajectories(), plotFittedTrajectories(), postprob(),
predict.lcModel(), predictAssignments(), predictForCluster(), predictPostprob(), qgPlot(),
residuals.lcModel(), sigma.lcModel (), strip(), time.lcModel (), trajectoryAssignments()
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Examples

data(latrendData)

method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData, nClusters = 2)
clusterSizes(model)

clusterTrajectories Extract cluster trajectories

Description

Extracts a data. frame of the cluster trajectories associated with the given object.

Usage

clusterTrajectories(object, ...)

## S4 method for signature 'lcModel'

clusterTrajectories(object, at = time(object), what = "mu", ...)
Arguments
object The model.
For 1cModel objects: Arguments passed to predict.lcModel.
at A numeric vector of the times at which to compute the cluster trajectories.
what The distributional parameter to predict. By default, the mean response 'mu’ is
predicted. The cluster membership predictions can be obtained by specifying
what = "'mb".
Value

A data.frame of the estimated values at the specified times. The first column should be named
"Cluster". The second column should be time, with the name matching the timeVariable(object).
The third column should be the expected value of the observations, named after the responseVariable(object).

See Also

plotClusterTrajectories

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), coef.1lcModel(),
converged(), deviance.lcModel (), df.residual.lcModel (), estimationTime(), externalMetric(),
fitted.lcModel(), fittedTrajectories(), getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model.frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(), plotFittedTrajectories(), postprob(), predict.lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), qqPlot(), residuals.lcModel(),
sigma.lcModel(), strip(), time.lcModel(), trajectoryAssignments()
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Examples

method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData)

clusterTrajectories(model)

clusterTrajectories(model, at = c(0, .5, 1))

coef.1lcModel Extract IcModel coefficients

Description

Extract the coefficients of the 1cModel object, if defined. The returned set of coefficients depends on
the underlying type of 1cModel. The default implementation checks for the existence of a coef ()
function for the internal model as defined in the @model slot, returning the output if available.

Usage
## S3 method for class 'lcModel’
coef(object, ...)

Arguments
object The 1cModel object.

Additional arguments.

Value

A named numeric vector with all coefficients, or a matrix with each column containing the
cluster-specific coefficients. If coef () is not defined for the given model, an empty numeric vector
is returned.

Implementation

Classes extending 1cModel can override this method to return model-specific coefficients.

coef.1lcModelExt <- function(object, ...) {
# return model coefficients
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See Also

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), clusterTrajectories(),
converged(), deviance.lcModel(), df.residual.lcModel(), estimationTime(), externalMetric(),
fitted.lcModel(), fittedTrajectories(), getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model.frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(),plotFittedTrajectories(), postprob(), predict.lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), ggPlot(), residuals.1lcModel (),
sigma.lcModel (), strip(), time.lcModel (), trajectoryAssignments()

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), clusterTrajectories(),
converged(), deviance.lcModel (), df.residual.lcModel (), estimationTime(), externalMetric(),
fitted.lcModel(), fittedTrajectories(), getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model.frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(), plotFittedTrajectories(), postprob(), predict.lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), qqPlot(), residuals.lcModel(),
sigma.lcModel(), strip(), time.lcModel(), trajectoryAssignments()

Examples

data(latrendData)

method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData, nClusters = 2)

coef (model)

compose lcMethod estimation step: compose an lcMethod object

Description

Note: this function should not be called directly, as it is part of the 1cMethod estimation procedure.
For fitting an 1cMethod object to a dataset, use the latrend() function or one of the other standard
estimation functions.

The compose () function of the 1cMethod object evaluates and finalizes the 1cMethod arguments.

The default implementation returns an updated object with all arguments having been evaluated.

Usage

compose(method, envir, ...)

## S4 method for signature 'lcMethod'
compose(method, envir = NULL)

Arguments
method The 1cMethod object.
envir The environment in which the 1cMethod should be evaluated

Not used.
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Value

The evaluated and finalized 1cMethod object.

Implementation

In general, there is no need to extend this method for a specific method, as all arguments are auto-
matically evaluated by the compose, 1cMethod method.

However, in case there is a need to extend processing or to prevent evaluation of specific arguments
(e.g., for handling errors), the method can be overridden for the specific 1cMethod subclass.

setMethod("compose”, "lcMethodExample”, function(method, envir = NULL) {
newMethod <- callNextMethod()
# further processing
return(newMethod)
b))
Estimation procedure

The steps for estimating a 1cMethod object are defined and executed as follows:

. compose(): Evaluate and finalize the method argument values.

. validate(): Check the validity of the method argument values in relation to the dataset.

1

2

3. prepareData(): Process the training data for fitting.

4. preFit(): Prepare environment for estimation, independent of training data.
5

. fit(): Estimate the specified method on the training data, outputting an object inheriting
from 1cModel.

6. postFit(): Post-process the outputted 1cModel object.

The result of the fitting procedure is an lcModel object that inherits from the 1cModel class.

See Also

evaluate.IcMethod

confusionMatrix Compute the posterior confusion matrix

Description

Compute the posterior confusion matrix (PCM). The entry (i, j) represents the probability (or num-
ber, in case of scale = TRUE) of a trajectory belonging to cluster i is assigned to cluster j under the
specified trajectory cluster assignment strategy.

Usage

confusionMatrix(object, strategy = which.max, scale = TRUE, ...)
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Arguments

object
strategy

scale

Value

21

The model, of type 1cModel.

The strategy for assigning trajectories to a specific cluster, see trajectoryAssignments().
If strategy = NULL, the posterior probabilities are used as weights (analogous
to a repeated evaluation of strategy = which.weight).

Whether to express the confusion in probabilities (scale = TRUE), or in terms of
the number of trajectories.

Additional arguments passed to trajectoryAssignments().

A K-by-K confusion matrix with K = nClusters(object).

See Also

postprob clusterProportions trajectory Assignments APPA OCC

Examples

data(latrendData)

if (rlang::is_installed("lcmm")) {
method <- lcMethodLcmmGMM(
fixed = Y ~ Time,

mixture = ~ Time,
random = ~ 1,

id = "Id",

time = "Time"

)
model <- latrend(method, latrendData)
confusionMatrix(model)

}

converged Check model convergence

Description

Check whether the fitted object converged.
Usage
converged(object, ...)

## S4 method for signature 'lcModel'
converged(object, ...)
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Arguments
object The model.
Not used.
Value

Either logical indicating convergence, or a numeric status code.

The default 1cModel implementation returns NA.

Implementation

Classes extending 1cModel can override this method to return a convergence status or code.

setMethod("converged”, "lcModelExt"”, function(object, ...) {
# return convergence code
b))
See Also

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), clusterTrajectories(),
coef.lcModel (), deviance.lcModel (), df.residual.lcModel(), estimationTime(), externalMetric(),
fitted.lcModel(), fittedTrajectories(), getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model.frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(),plotFittedTrajectories(), postprob(), predict.lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), qgPlot(), residuals.lcModel(),
sigma.lcModel(), strip(), time.1lcModel(), trajectoryAssignments()

Examples

data(latrendData)

method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData, nClusters = 2)
converged(model)

createTestDataFold Create the test fold data for validation

Description

Create the test fold data for validation

Usage

createTestDataFold(data, trainData, id = getOption("latrend.id"))
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Arguments
data A data. frame representing the complete dataset.
trainData A data. frame representing the training data, which should be a subset of data.
id The trajectory identifier variable.
See Also
createTrainDataFolds

Other validation methods: createTestDataFolds(), createTrainDataFolds(), latrendBoot(),
latrendCV(), 1cModel-data-filters

Examples

data(latrendData)

if (require(”"caret”)) {
trainDatalList <- createTrainDataFolds(latrendData, id = "Id"”, folds = 10)
testDatal <- createTestDataFold(latrendData, trainDatalList[[1]], id = "Id")
3

createTestDataFolds Create all k test folds from the training data

Description

Create all k test folds from the training data

Usage

createTestDataFolds(data, trainDatalList, ...)
Arguments

data A data. frame representing the complete dataset.

trainDatalist A list of data.frame representing each of the data training folds. These
should be derived from data.

Arguments passed to createTestDataFold.

See Also

Other validation methods: createTestDataFold(), createTrainDataFolds(), latrendBoot(),
latrendCV(), 1cModel-data-filters
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Examples

data(latrendData)

if (require("caret”)) {
trainDatalList <- createTrainDataFolds(latrendData, folds = 10, id = "Id")
testDatalist <- createTestDataFolds(latrendData, trainDatalist)

3

createTrainDataFolds  Create the training data for each of the k models in k-fold cross vali-
dation evaluation

Description

Create the training data for each of the k models in k-fold cross validation evaluation

Usage
createTrainDataFolds(
data,
folds = 10L,
id = getOption("latrend.id"),
seed = NULL
)
Arguments
data A data. frame representing the complete dataset.
folds The number of folds. By default, a 10-fold scheme is used.
id The trajectory identifier variable.
seed The seed to use, in order to ensure reproducible fold generation at a later mo-
ment.
Value

A list of data. frame of the folds training datasets.

See Also

Other validation methods: createTestDataFold(), createTestDataFolds(), latrendBoot(),
latrendCV(), 1cModel-data-filters
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Examples

data(latrendData)
method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")

if (require(”"caret")) {
trainFolds <- createTrainDataFolds(latrendData, folds = 5, id = "Id", seed = 1)

foldModels <- latrendBatch(method, data = trainFolds)
testDataFolds <- createTestDataFolds(latrendData, trainFolds)
}

defineExternalMetric  Define an external metric for IcModels

Description

Define an external metric for IcModels

Usage
defineExternalMetric(
name,
fun,
warnIfExists = getOption("latrend.warnMetricOverride”, TRUE)
)
Arguments
name The name of the metric.
fun The function to compute the metric, accepting a IcModel object as input.

warnIfExists  Whether to output a warning when the metric is already defined.

See Also

Other metric functions: defineInternalMetric(), externalMetric(), getExternalMetricDefinition(),
getExternalMetricNames(), getInternalMetricDefinition(), getInternalMetricNames(),
metric()
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defineInternalMetric  Define an internal metric for IcModels

Description

Define an internal metric for IcModels

Usage
defineInternalMetric(
name,
fun,
warnIfExists = getOption("latrend.warnMetricOverride”, TRUE)
)
Arguments
name The name of the metric.
fun The function to compute the metric, accepting a lcModel object as input.

warnIfExists  Whether to output a warning when the metric is already defined.

See Also

Other metric functions: defineExternalMetric(), externalMetric(), getExternalMetricDefinition(),
getExternalMetricNames(), getInternalMetricDefinition(), getInternalMetricNames(),
metric()

Examples

defineInternalMetric(”"BIC", fun = BIC)

mae <- function(object) {
mean(abs(residuals(object)))

3

defineInternalMetric(”"MAE", fun = mae)

deviance.lcModel IcModel deviance

Description

Get the deviance of the fitted 1cModel object.

Usage

## S3 method for class 'lcModel'
deviance(object, ...)
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Arguments
object The 1cModel object.
Additional arguments.
Details

The default implementation checks for the existence of the deviance() function for the internal
model, and returns the output, if available.

Value

A numeric with the deviance value. If unavailable, NA is returned.

See Also

stats::deviance metric

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), clusterTrajectories(),
coef.1lcModel (), converged(), df.residual.lcModel (), estimationTime(), externalMetric(),
fitted.lcModel(), fittedTrajectories(),getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(),model. frame.lcModel(), nClusters(),nIds(), nobs.lcModel(), plot-1cModel-method,
plotClusterTrajectories(), plotFittedTrajectories(), postprob(), predict.lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), qgPlot(), residuals.1lcModel(),
sigma.lcModel(), strip(), time.lcModel(), trajectoryAssignments()

df.residual.lcModel Extract the residual degrees of freedom from a lcModel

Description

Extract the residual degrees of freedom from a lcModel

Usage
## S3 method for class 'lcModel'
df.residual(object, ...)
Arguments

object The 1cModel object.

Additional arguments.

Value

A numeric with the residual degrees of freedom. If unavailable, NA is returned.
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See Also

stats::df.residual nobs residuals

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), clusterTrajectories(),
coef.1lcModel (), converged(), deviance.lcModel (), estimationTime(), externalMetric(),
fitted.lcModel(), fittedTrajectories(), getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model.frame.1lcModel (), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(), plotFittedTrajectories(), postprob(), predict.lcModel (),
predictAssignments(), predictForCluster(), predictPostprob(), qgPlot(), residuals.lcModel(),
sigma.lcModel(), strip(), time.lcModel(), trajectoryAssignments()

estimationTime Estimation time

Description

Get the elapsed time for estimating the given model.

For 1cModel: Get the estimation time of the model, determined by the time taken for the associated
fit() function to finish.

Usage

estimationTime(object, unit = "secs”, ...)

## S4 method for signature 'lcModel'
estimationTime(object, unit = "secs”, ...)

## S4 method for signature 'lcModels'’
estimationTime(object, unit = "secs”, ...)

## S4 method for signature 'list'

estimationTime(object, unit = "secs”, ...)
Arguments
object The model.
unit The time unit in which the estimation time should be outputted. By default,

estimation time is in seconds. For accepted units, see base::difftime.

Not used.

Value

A non-negative scalar numeric representing the estimation time in the specified unit..
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See Also

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), clusterTrajectories(),
coef.1lcModel (), converged(), deviance.lcModel (), df.residual.lcModel(), externalMetric(),
fitted.lcModel(), fittedTrajectories(), getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model. frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(),plotFittedTrajectories(), postprob(), predict.lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), qgPlot(), residuals.lcModel(),
sigma.lcModel(), strip(), time.lcModel(), trajectoryAssignments()

Examples

data(latrendData)
method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData)

estimationTime(model)

estimationTime(model, unit = 'mins')
estimationTime(model, unit = 'days')
evaluate.lcMethod Substitute the call arguments for their evaluated values
Description

Substitutes the call arguments if they can be evaluated without error.

Usage
## S3 method for class 'lcMethod'’
evaluate(
object,
classes = "ANY",
try = TRUE,
exclude = character(),
envir = NULL,
)
Arguments
object The 1cMethod object.
classes Substitute only arguments with specific class types. By default, all types are
substituted.
try Whether to try to evaluate arguments and ignore errors (the default), or to fail

on any argument evaluation error.

exclude Arguments to exclude from evaluation.
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envir The environment in which to evaluate the arguments. If NULL, the environment
associated with the object is used. If not available, the parent. frame() is used.
Not used.
Value

A new 1lcMethod object with the substituted arguments.

See Also

compose

Other IcMethod functions: [[,1cMethod-method, as.data.frame.lcMethod(), as.data.frame.lcMethods(),
as.lcMethods(), as.list.1lcMethod(), formula.lcMethod(), 1cMethod-class, names, 1cMethod-method,
update.lcMethod()

externalMetric Compute external model metric(s)

Description

Compute one or more external metrics for two or more objects.

Note that there are many external metrics available, and there exists no external metric that works
best in all scenarios. It is recommended to carefully consider which metric is most appropriate for
your use case.

Many of the external metrics depend on implementations in other packages:

¢ clusterCrit (Desgraupes 2018)

* mclustcomp (You 2018)

* igraph (Csardi and Nepusz 2006)
* psych (Revelle 2019)

See mclustcomp: :mclustcomp() for a grouped overview of similarity metrics.

Call getInternalMetricNames() to retrieve the names of the defined internal metrics. Call getExternalMetricNames()
to retrieve the names of the defined internal metrics.

Usage

## S4 method for signature 'lcModel,lcModel'
externalMetric(

object,

object2,

name = getOption("latrend.externalMetric”),

)

## S4 method for signature 'lcModels,missing'’
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externalMetric(object, object2, name = "adjustedRand")

## S4 method for signature 'lcModels,character'’
externalMetric(object, object2 = "adjustedRand")

## S4 method for signature 'lcModels,lcModel’
externalMetric(object, object2, name, drop = TRUE)

## S4 method for signature 'list,lcModel’
externalMetric(object, object2, name, drop = TRUE)

Arguments
object The object to compare to the second object
object2 The second object
name The name(s) of the external metric(s) to compute. If no names are given, the
names specified in the latrend.externalMetric option (none by default) are
used.
Additional arguments.
drop Whether to return a numeric vector instead of a data. frame in case of a single
metric.
Value

For externalMetric(lcModel, 1cModel): A numeric vector of the computed metrics.

For externalMetric(lcModels): A distance matrix of class dist representing the pairwise com-
parisons.

For externalMetric(lcModels, name): A distance matrix of class dist representing the pairwise
comparisons.

For externalMetric(lcModels, 1cModel): A named numeric vector or data.frame containing
the computed model metrics.

For externalMetric(list, 1cModel): A named numeric vector or data.frame containing the
computed model metrics.

Supported external metrics

Metric name Description

adjustedRand Adjusted Rand index. Based on the Rand index, but adjusted for agreements occurring by chance. A scorz
CohensKappa Cohen’s kappa. A partitioning agreement metric correcting for random chance. A score of 1 indicates a p«
F F-score

F1 Fl-score, also referred to as the Sgrensen—Dice Coefficient, or Dice similarity coefficient

FolkesMallows  Fowlkes-Mallows index

Hubert Hubert index

Jaccard Jaccard index

jointEntropy Joint entropy between model assignments

Kulczynski Kulczynski index


https://en.wikipedia.org/wiki/Rand_index
https://en.wikipedia.org/wiki/Cohen%27s_kappa
https://en.wikipedia.org/wiki/F-score
https://en.wikipedia.org/wiki/F-score
https://en.wikipedia.org/wiki/S%C3%B8rensen%E2%80%93Dice_coefficient
https://en.wikipedia.org/wiki/Fowlkes%E2%80%93Mallows_index
https://en.wikipedia.org/wiki/Jaccard_index
https://en.wikipedia.org/wiki/Joint_entropy
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MaximumMatch Maximum match measure

McNemar McNemar statistic

MeilaHeckerman Meila-Heckerman measure

Mirkin Mirkin metric

MI Mutual information

NMI Normalized mutual information

NSJ Normalized version of splitJoin. The proportion of edits relative to the maximum changes (twice the nt
NVI Normalized variation of information

Overlap Overlap coefficient, also referred to as the Szymkiewicz—Simpson coefficient
PD Partition difference

Phi Phi coefficient.

precision precision

Rand Rand index

recall recall

RogersTanimoto Rogers-Tanimoto dissimilarity

RusselRao Russell-Rao dissimilarity

SMC Simple matching coefficient

splitJoin total split-join index

splitJoin.ref  Split-join index of the first model to the second model. In other words, it is the edit-distance between the
SokalSneath1 Type-1 Sokal-Sneath dissimilarity
SokalSneath?2 Type-2 Sokal-Sneath dissimilarity

VI Variation of information

Wallacel Type-1 Wallace criterion

Wallace2 Type-2 Wallace criterion

WMSSE Weighted minimum sum of squared errors between cluster trajectories

WMMSE Weighted minimum mean of squared errors between cluster trajectories

WMMAE Weighted minimum mean of absolute errors between cluster trajectories
Implementation

See the documentation of the defineExternalMetric() function for details on how to define your
own external metrics.
References

Cohen J (1960). “A Coefficient of Agreement for Nominal Scales.” Educational and Psychological
Measurement, 20(1), 37-46.

Csardi G, Nepusz T (2006). “The igraph software package for complex network research.” In-
terJournal, Complex Systems, 1695. https://igraph.org.

Desgraupes B (2018). clusterCrit: Clustering Indices. R package version 1.2.8, https://CRAN.
R-project.org/package=clusterCrit.

Hubert L, Arabie P (1985). “Comparing Partitions.” Journal of Classification, 2(1), 193-218.
ISSN 1432-1343, doi:10.1007/BF01908075.


https://en.wikipedia.org/wiki/Mutual_information
https://en.wikipedia.org/wiki/Overlap_coefficient
https://en.wikipedia.org/wiki/Phi_coefficient
https://en.wikipedia.org/wiki/Precision_and_recall
https://en.wikipedia.org/wiki/Rand_index
https://en.wikipedia.org/wiki/Precision_and_recall
https://en.wikipedia.org/wiki/Simple_matching_coefficient
https://en.wikipedia.org/wiki/Variation_of_information
https://igraph.org
https://CRAN.R-project.org/package=clusterCrit
https://CRAN.R-project.org/package=clusterCrit
https://doi.org/10.1007/BF01908075

fit 33

MKV, K K (2016). “A Survey on Similarity Measures in Text Mining.” Machine Learning and
Applications: An International Journal, 3, 19-28. doi:10.5121/mlaij.2016.3103.

Revelle W (2019). psych: Procedures for Psychological, Psychometric, and Personality Research.
Northwestern University, Evanston, Illinois. R package version 1.9.12, https://CRAN.R-project.
org/package=psych.

You K (2018). mclustcomp: Measures for Comparing Clusters. R package version 0.3.1, https:
//CRAN.R-project.org/package=mclustcomp.

See Also

metric

Other metric functions: defineExternalMetric(), defineInternalMetric(), getExternalMetricDefinition(),
getExternalMetricNames(), getInternalMetricDefinition(), getInternalMetricNames(),
metric()

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), clusterTrajectories(),
coef.1lcModel (), converged(), deviance.lcModel (), df.residual.lcModel(), estimationTime(),
fitted.lcModel(), fittedTrajectories(), getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model.frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(),plotFittedTrajectories(), postprob(), predict.1lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), qqPlot(), residuals.1lcModel(),
sigma.lcModel(), strip(), time.1lcModel(), trajectoryAssignments()

Examples

data(latrendData)
method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model2 <- latrend(method, latrendData, nClusters = 2)

model3 <- latrend(method, latrendData, nClusters = 3)
if (require(”mclustcomp”)) {
externalMetric(model2, model3, "adjustedRand")
3
fit 1cMethod estimation step: logic for fitting the method to the processed
data
Description

Note: this function should not be called directly, as it is part of the 1cMethod estimation procedure.
For fitting an 1cMethod object to a dataset, use the latrend() function or one of the other standard
estimation functions.

The fit() function of the 1cMethod object estimates the model with the evaluated method specifi-
cation, processed training data, and prepared environment.


https://doi.org/10.5121/mlaij.2016.3103
https://CRAN.R-project.org/package=psych
https://CRAN.R-project.org/package=psych
https://CRAN.R-project.org/package=mclustcomp
https://CRAN.R-project.org/package=mclustcomp
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Usage
fit(method, data, envir, verbose, ...)

## S4 method for signature 'lcMethod'
fit(method, data, envir, verbose)

Arguments
method An object inheriting from 1cMethod with all its arguments having been evalu-
ated and finalized.
data A data. frame representing the transformed training data.
envir The environment containing variables generated by prepareData() and preFit().
verbose A R.utils::Verbose object indicating the level of verbosity.
Not used.
Value

The fitted object, inheriting from 1cModel.

Implementation

This method should be implemented for all 1cMethod subclasses.

setMethod("fit"”, "lcMethodExample”, function(method, data, envir, verbose) {
# estimate the model or cluster parameters
coefs <- FIT_CODE

# create the lcModel object
new("1lcModelExample”,
method = method,
data = data,
model = coefs,
clusterNames = make.clusterNames(method$nClusters)
)
b))

Estimation procedure

The steps for estimating a 1cMethod object are defined and executed as follows:

. compose(): Evaluate and finalize the method argument values.

. validate(): Check the validity of the method argument values in relation to the dataset.

1

2

3. prepareData(): Process the training data for fitting.

4. preFit(): Prepare environment for estimation, independent of training data.
5

. fit(): Estimate the specified method on the training data, outputting an object inheriting
from 1cModel.
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6. postFit(): Post-process the outputted 1cModel object.

The result of the fitting procedure is an lcModel object that inherits from the 1cModel class.

fitted.lcModel Extract IcModel fitted values

Description

Returns the cluster-specific fitted values for the given 1cModel object. The default implementation
calls predict () with newdata = NULL.

Usage

## S3 method for class 'lcModel'

fitted(object, ..., clusters = trajectoryAssignments(object))
Arguments

object The 1cModel object.

Additional arguments.

clusters Optional cluster assignments per id. If unspecified, a matrix is returned con-
taining the cluster-specific predictions per column.

Value

A numeric vector of the fitted values for the respective class, or a matrix of fitted values for each
cluster.

Implementation

Classes extending 1cModel can override this method to adapt the computation of the predicted
values for the training data. Note that the implementation of this function is only needed when
predict() and predictForCluster() are not defined for the 1cModel subclass.

fitted.lcModelExt <- function(object, ..., clusters = trajectoryAssignments(object)) {
pred = predict(object, newdata = NULL)
transformFitted(pred = pred, model = object, clusters = clusters)

3

The transformFitted() function takes care of transforming the prediction input to the right output
format.
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See Also

fittedTrajectories plotFittedTrajectories stats::fitted predict.lcModel trajectoryAssignments trans-
formFitted

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), clusterTrajectories(),
coef.1lcModel (), converged(), deviance.lcModel (), df.residual.lcModel(), estimationTime(),
externalMetric(), fittedTrajectories(), getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model. frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(),plotFittedTrajectories(), postprob(), predict.lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), ggPlot(), residuals.1lcModel (),
sigma.lcModel (), strip(), time.lcModel(), trajectoryAssignments()

Examples

data(latrendData)

method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData)

fitted(model)

fittedTrajectories Extract the fitted trajectories

Description

Extract the fitted trajectories

Usage

fittedTrajectories(object, ...)

## S4 method for signature 'lcModel'
fittedTrajectories(

object,

at = time(object),

what = "mu”,

clusters = trajectoryAssignments(object),

)
Arguments

object The model.
For 1cModel: Additional arguments passed to fitted.lcModel.

at The time points at which to compute the id-specific trajectories. The default
implementation merely filters the output, i.e., fitted values can only be outputted
for times at which the model was trained.

what The distributional parameter to compute the response for.

clusters The cluster assignments for the strata to base the trajectories on.
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Details

The default 1cModel implementation uses the output of fitted() of the respective model.

Value

A data. frame representing the fitted response per trajectory per moment in time for the respective
cluster.

For 1cModel: A data.frame with columns id, time, response, and "Cluster".

See Also

plotFittedTrajectories

Other IcModel functions: clusterNames(), clusterProportions(), clusterSizes(), clusterTrajectories(),
coef.1cModel (), converged(), deviance.lcModel (), df.residual.lcModel (), estimationTime(),
externalMetric(), fitted.1lcModel(), getCall.lcModel(), getLcMethod(), ids(), 1cModel-class,
metric(), model.frame.lcModel(), nClusters(), nIds(), nobs.1lcModel(), plot-1cModel-method,
plotClusterTrajectories(),plotFittedTrajectories(), postprob(), predict.lcModel(),
predictAssignments(), predictForCluster(), predictPostprob(), ggPlot(), residuals.1lcModel (),
sigma.lcModel (), strip(), time.1lcModel (), trajectoryAssignments()

Examples

data(latrendData)

# Note: not a great example because the fitted trajectories
# are identical to the respective cluster trajectory

method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
model <- latrend(method, latrendData)
fittedTrajectories(model)

fittedTrajectories(model, at = time(model)[c(1, 2)])

formula.lcMethod Extract formula

Description

Extracts the associated formula for the given distributional parameter.

Usage

## S3 method for class 'lcMethod'
formula(x, what = "mu", envir = NULL, ...)
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Arguments
X The 1cMethod object.
what The distributional parameter to which this formula applies. By default, the for-
mula specifies "mu”.
envir The environment in which to evaluate the arguments. If NULL, the environment
associated with the object is used. If not available, the parent. frame() is used.
Additional arguments.
Value

The formula for the given distributional parameter.

See Also

Other IcMethod functions: [[,1cMethod-method, as.data.frame.lcMethod(), as.data.frame.lcMethods(),
as.lcMethods(), as.list.lcMethod(), evaluate.lcMethod(), 1cMethod-class, names, 1cMethod-method,
update.lcMethod()

Examples

method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")
formula(method) # Y ~ Time

formula.lcModel Extract the formula of a IcModel

Description

Get the formula associated with the fitted 1cModel object. This is determined by the formula
argument of the 1cMethod specification that was used to fit the model.

Usage
## S3 method for class 'lcModel’
formula(x, what = "mu”, ...)
Arguments
X The 1cModel object.
what The distributional parameter.

Additional arguments.

Value

Returns the associated formula, or response ~ @ if not specified.
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See Also

stats::formula

Examples

data(latrendData)
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method <- lcMethodLMKM(Y ~ Time, id = "Id", time = "Time")

model <- latrend(method, data = latrendData)
formula(model) # Y ~ Time

generatelLongData

Generate longitudinal test data

Description

Generate longitudinal test data

Usage

generatelLongData(
sizes = c(40, 60),
fixed = Value ~ 1,
cluster = ~1 + Time,
random = ~1,
id = getOption("latrend.id"),

data = data.frame(Time = seq(@, 1, by = 0.1)),

fixedCoefs = 0,

clusterCoefs = cbind(c(-2, 1), c(2, -1)),
randomScales = cbind(@.1, 0.1),

rrandom = rnorm,

noiseScales = c(0.1, 0.1),

rnoise = rnorm,

clusterNames = LETTERS[seq_along(sizes)],
shuffle = FALSE,

seed = NULL
)
Arguments
sizes Number of strata per cluster.
fixed Fixed effects formula.
cluster Cluster effects formula.
random Random effects formula.
id Name of the strata.
data Data with covariates to use for generation

adding a grouping column.

. Stratified data may be specified by
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fixedCoefs
clusterCoefs

randomScales

rrandom
noiseScales
rnoise
clusterNames
shuffle

seed

See Also

latrend-data

Examples

getArgumentDefaults

Coefficients matrix for the fixed effects.
Coefficients matrix for the cluster effects.

Standard deviations matrix for the size of the variance components (random
effects).

Random sampler for generating the variance components at location 0.

Scale of the random noise passed to rnoise. Either scalar or defined per cluster.
Random sampler for generating noise at location 0 with the respective scale.

A character vector denoting the names of the generated clusters.

Whether to randomly reorder the strata in which they appear in the data.frame.

Optional seed to set for the PRNG. The set PRNG state persists after the function
completes.

longdata <- generatelLongData(
sizes = c(40, 70), id = "Id",
cluster = ~poly(Time, 2, raw = TRUE),
clusterCoefs = cbind(c(1, 2, 5), c(-3, 4, .2))

)

if (require("ggplot2")) {
plotTrajectories(longdata, response = "Value”, id = "Id", time = "Time")

3

getArgumentDefaults Default argument values for the given method specification

Description

Returns the default arguments associated with the respective 1cMethod subclass. These arguments
are automatically included into the 1cMethod object during initialization.

Usage

getArgumentDefaults(object, ...)

## S4 method for signature 'lcMethod'
getArgumentDefaults(object)

Arguments

object

The method specification object.
Not used.
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Value

A named list of argument values.

Implementation

Although implementing this method is optional, it prevents users from having to specify all argu-
ments every time they want to create a method specification.

In this example, most of the default arguments are defined as arguments of the function 1cMethodExample,
which we can include in the list by calling formals. Copying the arguments from functions is espe-
cially useful when your method implementation is based on an existing function.

setMethod("getArgumentDefaults”, "lcMethodExample”, function(object) {
list(
formals(1lcMethodExample),
formals (funFEM: : funFEM),
extra = Value ~ 1,
tol = le-4,
callNextMethod()
)
1))

It is recommended to add callNextMethod() to the end of the list. This enables inheriting the
default arguments from superclasses.

See Also

getArgumentExclusions
IcMethod

Other IcMethod implementations: getArgumentExclusions(), 1cMethod-class, 1cMethodAkmedoids,
1cMethodCrimCV, 1cMethodDtwclust, 1cMethodFeature, 1cMethodFunFEM, 1cMethodFunction,
1cMethodGCKM, 1cMethodKML, 1cMethodLMKM, 1cMethodLcmmGBTM, 1cMethodLcmmGMM, 1cMethodMclustLLPA,
1cMethodMixAK_GLMM, 1cMethodMixtoolsGMM, 1cMethodMixtoolsNPRM, 1cMethodRandom, 1cMethodStratify

getArgumentExclusions Arguments to be excluded from the specification

Description

Returns the names of arguments that should be excluded during instantiation of the specification.
Usage
getArgumentExclusions(object, ...)

## S4 method for signature 'lcMethod'
getArgumentExclusions(object)
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Arguments
object The object.
Not used.
Value

A character vector of argument names.
Implementation
This function only needs to be implemented if you want to avoid users from specifying redundant

arguments or arguments that are set automatically or conditionally on other arguments.

setMethod("getArgumentExclusions”, "lcMethodExample”, function(object) {

c(
"doPlot”,
"verbose",
callNextMethod()
)
1))

Adding ‘callNextMethod()" to the end of the return vector enables inheriting exclusions from superclasse

See Also

getArgumentDefaults
IcMethod getArgumentExclusions

Other IcMethod implementations: getArgumentDefaults(), lcMethod-class, 1cMethodAkmedoids,
1cMethodCrimCV, 1cMethodDtwclust, 1cMethodFeature, 1cMethodFunFEM, 1cMethodFunction,
1cMethodGCKM, 1cMethodKML, 1cMethodLMKM, 1cMethodLcmmGBTM, 1cMethodLcmmGMM, 1cMethodMclustLLPA,
1cMethodMixAK_GLMM, 1cMethodMixtoolsGMM, 1cMethodMixtoolsNPRM, 1cMethodRandom, 1cMethodStratify

getCitation Get citation info

Description

Get a citation object indicating how to cite the underlying R packages used for estimating or repre-
senting the given method or model.
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Usage
getCitation(object, ...)

## S4 method for signature 'lcMethod'
getCitation(object, ...)

## S4 method for signature 'lcModel'

getCitation(object, ...)
Arguments
object The object
Not used.
Value

A utils::citation object.

See Also

utils::citation

getExternalMetricDefinition
Get the external metric definition

Description

Get the external metric definition

Usage

getExternalMetricDefinition(name)

Arguments

name The name of the metric.

Value

The metric function, or NULL if not defined.

See Also

Other metric functions: defineExternalMetric(), defineInternalMetric(), externalMetric(),
getExternalMetricNames(), getInternalMetricDefinition(), getInternalMetricNames(),
metric()
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getExternalMetricNames
Get the names of the available external metrics

Description

Get the names of the available external metrics

Usage

getExternalMetricNames()

See Also

Other metric functions: defineExternalMetric(), defineInternalMetric(), externalMetric(),
getExternalMetricDefinition(), getInternalMetricDefinition(), getInternalMetricNames(),
metric()

getInternalMetricDefinition
Get the internal metric definition

Description

Get the internal metric definition

Usage

getInternalMetricDefinition(name)

Arguments

name The name of the metric.

Value

The metric function, or NULL if not defined.

See Also

Other metric functions: defineExternalMetric(), defineInternalMetric(), externalMetric(),
getExternalMetricDefinition(), getExternalMetricNames(), getInternalMetricNames(),
metric()
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getInternalMetr