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bootstrap_1rt Bootstrap the likelihood-ratio test statistic for mixture components
Description

Bootstrap the likelihood-ratio test statistic for mixture components

Usage
bootstrap_lrt(df, ..., n_profiles, variances = "equal”,
covariances = "zero")
Arguments
df data.frame with two or more columns with continuous variables
unquoted variable names separated by commas
n_profiles the number of profiles (or mixture components) to be estimated
variances how the variable variances are estimated; defaults to "equal" (to be constant
across profiles); other option is "varying" (to be varying across profiles)
covariances how the variable covariances are estimated; defaults to "zero" (to not be esti-
mated, i.e. for the covariance matrix to be diagonal); other options are "varying"
(to be varying across profiles) and "equal” (to be constant across profiles)
Details

Bootstrap the p-values for the likelihood-ratio test statistic for the number of mixture components
for an mclust model.
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Examples

## Not run:
d <- pisaUSA15
d <- dplyr::sample_n(d, 200)
bootstrap_lrt(d,
broad_interest, enjoyment, self_efficacy)

## End(Not run)

compare_solutions Explore BIC for various models and numbers of profiles

Description

Explore BIC for various models and numbers of profiles

Usage

compare_solutions(df, ..., n_profiles_range = 1:9,
models = list(c("equal”, "zero"), c("varying"”, "zero"), c("equal”,
"equal”), c("varying”, "varying")), center_raw_data = FALSE,
scale_raw_data = FALSE, statistic = "BIC", return_table = FALSE,
prior_control = F)

Arguments

df data.frame with two or more columns with continuous variables

unquoted variable names separated by commas
n_profiles_range

a vector with the range of the number of mixture components to explore; defaults
to 1 through 9 (1:9)

models which models to include as a list of vectors; for each vector, the first value
represents how the variances are estimated and the second value represents how
the covariances are estimated; defaults to list(c("equal", "zero"), c("varying",
"zero"), c("equal”, "equal"), c("varying", "varying"))

center_raw_data

logical for whether to center (M = 1) the raw data (before clustering); defaults

to FALSE

scale_raw_data logical for whether to scale (SD = 1) the raw data (before clustering); defaults
to FALSE

statistic what statistic to plot; BIC or ICL are presently available as options

return_table logical (TRUE or FALSE) for whether to return a table of the output instead of
a plot; defaults to FALSE

prior_control whether to include a regularizing prior; defaults to false
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Details
Explore the BIC values of a range of models in terms of a) the structure of the residual covariance
matrix and b) the number of mixture components (or profiles)

Value

a ggplot2 plot of the BIC values for the explored models

Examples

compare_solutions(iris, Sepal.Length, Sepal.Width, Petal.Length, Petal.Width)

compare_solutions_mplus
Explore fit statistics various models and numbers of profiles using
MPlus (requires purchasing and installing MPlus to use)

Description

Explore fit statistics various models and numbers of profiles using MPlus (requires purchasing and
installing MPlus to use)

Usage
compare_solutions_mplus(df, ..., n_profiles_min = 2,
n_profiles_max = 10, models = list(c("equal”, "zero"), c("varying",
"zero"), c("equal”, "equal"”), c("varying", "varying")), starts = c(100,

10), cluster_ID = NULL, m_iterations = 500, st_iterations = 20,
convergence_criterion = 1e-06, remove_tmp_files = FALSE,
save_models = FALSE, return_table = TRUE, n_processors = 1,
return_stats_df = TRUE, include_VLMR = TRUE, include_BLRT = FALSE,
dir_name = NULL, latent_vars = NULL)

Arguments

df data.frame with two or more columns with continuous variables
unquoted variable names separated by commas

n_profiles_min lower bound of the number of profiles to explore; defaults to 2

n_profiles_max upper bound of the number of profiles to explore; defaults to 10

models which models to include as a list of vectors; for each vector, the first value
represents how the variances are estimated and the second value represents how
the covariances are estimated; defaults to list(c("equal"”, "zero"), c("varying",

non

"zero"), c("equal”, "equal"), c("varying", "varying"))

starts number of initial stage starts and number of final stage optimizations; defaults
to c(20, 4); can be set to be more conservative to c(500, 50)
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cluster_ID clustering variable to use as part of MPlus ’type is complex’ command
m_iterations  number of iterations for the EM algorithm; defaults to 500

st_iterations the number of initial stage iterations; defaults to 10; can be set more to be more
conservative to 50
convergence_criterion
convergence criterion for the Quasi-Newton algorithm for continuous outcomes;
defaults to 1E-6 (.000001); can be set more conservatively to 1E-7 (.0000001)
remove_tmp_files
whether to remove data, script, and output files; defaults to TRUE

save_models whether to save the models as rds files

return_table  logical (TRUE or FALSE) for whether to return a table of the output instead of
a plot; defaults to TRUE

n_processors =1

return_stats_df
whether to return a list of fit statistics for the solutions explored; defaults to
TRUE

include_VLMR whether to include the Vu-Lo-Mendell-Rubin likelihood-ratio test; defaults to
TRUE

include_BLRT  whether to include the bootstrapped LRT; defaults to FALSE because of the time
this takes to run

dir_name character; name for directory .out files are saved to if save_models = TRUE;
defaults to the present date

latent_vars defaults to NULL; specification for the latent varibles as a list, i.e. list(beh = c(1,
2), cog = c(3, 4), aff = (5, 6)), where the integers represent the position of the
variables passed to the function and how they correspond to the latent variables,
which are named

Details
Explore the BIC values of a range of Mplus models in terms of a) the structure of the residual
covariance matrix and b) the number of mixture components (or profiles)

Value

a list with a data.frame with the BIC values and a list with all of the model output; if save_models
is the name of an rds file (i.e., "out.rds"), then the model output will be written with that filename
and only the data.frame will be returned

Examples

## Not run:
o <- compare_solutions_mplus(iris, Sepal.Length, Sepal.Width, Petal.Length, Petal.Width,
n_profiles_max = 3)

## End(Not run)
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estimate_profiles Estimate parameters for profiles for a specific solution

Description

Estimate parameters for profiles for a specific solution

Usage

estimate_profiles(df, ..., n_profiles, variances = "equal”,
covariances = "zero", to_return = "tibble"”, model = NULL,
center_raw_data = FALSE, scale_raw_data = FALSE,
return_posterior_probs = TRUE, return_orig_df = FALSE,
prior_control = FALSE, print_which_stats = "some")

Arguments

df data.frame with two or more columns with continuous variables
unquoted variable names separated by commas
n_profiles the number of profiles (or mixture components) to be estimated

variances how the variable variances are estimated; defaults to "equal" (to be constant
across profiles); other option is "varying" (to be varying across profiles)

covariances how the variable covariances are estimated; defaults to "zero" (to not be esti-
mated, i.e. for the covariance matrix to be diagonal); other options are "varying"
(to be varying across profiles) and "equal" (to be constant across profiles)

to_return character string for either "tibble" (or "data.frame") or "mclust" if "tibble" is
selected, then data with a column for profiles is returned; if "mclust"” is selected,
then output of class mclust is returned

model which model to estimate (DEPRECATED; use variances and covariances in-
stead)

center_raw_data
logical for whether to center (M = 1) the raw data (before clustering); defaults
to FALSE

scale_raw_data logical for whether to scale (SD = 1) the raw data (before clustering); defaults
to FALSE

return_posterior_probs
TRUE or FALSE (only applicable if to_return == "tibble"); whether to include
posterior probabilities in addition to the posterior profile classification; defaults
to TRUE

return_orig_df TRUE or FALSE (if TRUE, then the entire data.frame is returned; if FALSE,
then only the variables used in the model are returned)

prior_control whether to include a regularizing prior; defaults to false

print_which_stats
if set to "some", prints (as a message) the log-likelihood, BIC, and entropy; if set
to "all", prints (as a message) all information criteria and other statistics about
the model; if set to any other values, then nothing is printed
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Details

Creates profiles (or estimates of the mixture components) for a specific mclust model in terms of
the specific number of mixture components and the structure of the residual covariance matrix

Value

a tibble with the data and profile/class assignment and the posterior probability for that profile; the
output of this function can be passed to the plot_profiles() function to create a ggplot2 plot of the
profiles. If the argument to_return = "mclust” is added to the function call) an mclust model object,
which can be inspected or plotted with mclust functions.

Examples

estimate_profiles(iris,
Sepal.Length, Sepal.Width, Petal.Length, Petal.Width,
n_profiles = 3)

estimate_profiles_mplus

Estimate parameters for profiles for a specific solution (requires pur-
chasing and installing MPlus to use)

Description

Estimate parameters for profiles for a specific solution (requires purchasing and installing MPlus to
use)

Usage

estimate_profiles_mplus(df, ..., latent_vars = NULL, n_profiles,
idvar = NULL, data_filename = "d.dat"”, script_filename = "i.inp",
output_filename = "i.out"”, savedata_filename = "d-mod.dat"”,
variances = "equal"”, covariances = "zero”, model = NULL,
starts = c(100, 10), m_iterations = 500, st_iterations = 20,
convergence_criterion = 1e-06, remove_tmp_files = TRUE,
print_input_file = FALSE, return_save_data = TRUE, optseed = NULL,
n_processors = 1, cluster_ID = NULL, include_VLMR = TRUE,
include_BLRT = FALSE, return_all_stats = FALSE)

Arguments

df data.frame with two or more columns with continuous variables
unquoted variable names separated by commas

latent_vars defaults to NULL; specification for the latent varibles as a list, i.e. list(beh = c(1,
2), cog = c(3, 4), aff = (5, 6)), where the integers represent the position of the
variables passed to the function and how they correspond to the latent variables,
which are named
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n_profiles the number of profiles (or mixture components) to be estimated

idvar optional name of the column to be used as the ID variable (should be supplied
as a string). Defaults to NULL, in which case row numbers will be used. Note the
ID can be numeric or string, but must be unique.

data_filename name of data file to prepare; defaults to d.dat

script_filename
name of script to prepare; defaults to i.inp

output_filename
name of the output; defaults to o.out

savedata_filename
name of the output for the save data (with the original data conditional probabil-
ities); defaults to o-mod.out

variances how the variable variances are estimated; defaults to "equal" (to be constant
across profiles); other option is "varying" (to be varying across profiles)

covariances how the variable covariances are estimated; defaults to "zero" (to not be esti-
mated, i.e. for the covariance matrix to be diagonal); other options are "varying"
(to be varying across profiles) and "equal" (to be constant across profiles)

model which model to estimate (DEPRECATED; use variances and covariances in-
stead)
starts number of initial stage starts and number of final stage optimizations; defaults

to c(20, 4); can be set to be more conservative to c(500, 50)
m_iterations number of iterations for the EM algorithm; defaults to 500

st_iterations the number of initial stage iterations; defaults to 10; can be set more to be more

conservative to 50
convergence_criterion

convergence criterion for the Quasi-Newton algorithm for continuous outcomes;
defaults to 1E-6 (.000001); can be set more conservatively to 1E-7 (.0000001)
remove_tmp_files
whether to remove data, script, and output files; defaults to TRUE
print_input_file
whether to print the input file to the console
return_save_data
whether to return the save data (with the original data and the posterior proba-
bilities for the classes and the class assignment) as a data.frame along with the
MPlus output; defaults to TRUE

optseed random seed for analysis
n_processors =1
cluster_ID clustering variable (i.e., if data are from students clustered into distinct class-

rooms) to be used as cluster variables as part of the type = complex option
include_VLMR whether to include the Vu-Lo-Mendell-Rubin likelihood-ratio test; defaults to
TRUE

include_BLRT  whether to include the bootstrapped LRT; defaults to FALSE because of the time

this takes to run
return_all_stats

defaults to FALSE; if TRUE, returns as a one-row data frame all of the statistics
returned from compare_solutions_mplus()
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Details

Creates an mplus model (.inp) and associated data file (.dat)

Value

either a tibble or a ggplot2 plot of the BIC values for the explored models

Examples

## Not run:

m <- estimate_profiles_mplus(iris,
Sepal.Length, Sepal.Width, Petal.Length, Petal.Width,
n_profiles = 2)

## End(Not run)

extract_LL_mplus Extract log-likelihoods from models fit with estimate_profiles_mplus()

Description

Extract log-likelihoods from models fit with estimate_profiles_mplus()

Usage

extract_LL_mplus(output_filename = "i.out")

Arguments

output_filename
name of output_filename from estimate_profiles_mplus()

Details

Extract log-likelihoods associated with solutions from random starts from estimate_profiles_mplus().
Note that return_tmp_files = FALSE must be added to estimate_profiles_mplus() for this function
to work.

Value

a tibble or a ggplot2 plot of the BIC values for the explored models with the log-likelihood, random
start seed, and the number of the iteration
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Examples

## Not run:

ml <- estimate_profiles_mplus(iris,
Sepal.Length, Sepal.Width, Petal.Length, Petal.Width,
n_profiles = 2,
remove_tmp_files = FALSE)

extract_LL_mplus()

## End(Not run)

mplusAvailable Check whether Mplus can be found

Description
This is a simple utility to check whether Mplus can be found. Returns O if Mplus command can be
found by the system. If silent = FALSE, prints a message to the user to help suggest what to do.
Usage

mplusAvailable(silent = TRUE)

Arguments
silent A logical whether to print a message or not. Defaults to TRUE for silent opera-
tion.
Details

Note: This is copied directly from the MplusAutomation repository. This is because it is only
available for the development version. When it is part of an update, it will be imported from
MplusAutomation.

Value

The status of finding Mplus. Per unix conventions, status 0 indicates Mplus was found (0 problems)
and status 1 indicates that Mplus was not found.

Author(s)

Joshua Wiley

Examples

mplusAvailable(silent = TRUE)
mplusAvailable(silent = FALSE)



pisaUSA 15 11

pisaUSA15 student questionnaire data with four variables from the 2015 PISA for
students in the United States

Description

student questionnaire data with four variables from the 2015 PISA for students in the United States

Usage

pisaUSA15

Format
Data frame with columns #’
broad_interest composite measure of students’ self reported broad interest
enjoyment composite measure of students’ self reported enjoyment

instrumental_mot composite measure of students’ self reported instrumental motivation

self_efficacy composite measure of students’ self reported self efficacy ...

Source

http://www.oecd.org/pisa/data/

plot_profiles Plot variable means and variances by profile

Description

Plot variable means and variances by profile

Usage

plot_profiles(x, to_center = FALSE, to_scale = FALSE,
plot_what = "tibble"”, plot_error_bars = TRUE, plot_rawdata = TRUE,
ci = 0.95)
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Arguments
X output from estimate_profiles()
to_center whether to center the data before plotting
to_scale whether to scale the data before plotting
plot_what whether to plot tibble or mclust output from estimate_profiles(); defaults to tib-

ble

plot_error_bars
whether to plot error bars (representing the 95 percent confidence interval for
the mean of each variable)

plot_rawdata whether to plot raw data; defaults to TRUE

ci confidence interval to plot (defaults to 0.95)

Details

Plot the variable means and variances for data frame output from estimate_profiles()

Plot the variable means and variances for data frame output from estimate_profiles(). When plot_what
is set to “mclust’, the errorbars represent non-parametric confidence intervals, obtained using boot-
strapping (100 samples). Note that 100 samples might be adequate for plotting, but is low for
inference. If the number of participants per class is highly unbalanced, then weighted likelihood
bootstrapping is used to ensure that each case is represented in the bootstrap samples (see O’Hagan,
Murphy, Scrucca, and Gormley, 2015).

Examples

m3 <- estimate_profiles(iris,
Sepal.Length, Sepal.Width, Petal.Length, Petal.Width,
n_profiles = 3)

plot_profiles(m3)

m3 <- estimate_profiles(iris,
Sepal.Length, Sepal.Width, Petal.Length, Petal.Width,
n_profiles = 3, to_return = "mclust”)
plot_profiles(m3, plot_what = "mclust"”)

plot_profiles_mplus Plot variable means and their confidence intervals by profile for mod-
els estimated with MPlus (requires purchasing and installing MPlus to
use)

Description

Plot variable means and their confidence intervals by profile for models estimated with MPlus (re-
quires purchasing and installing MPlus to use)
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Usage

plot_profiles_mplus(mplus_data = NULL, to_center = FALSE,
to_scale = FALSE, plot_post_probs = FALSE, mplus_out_name = NULL,
standard_error_interval = 0.95)

Arguments
mplus_data output from estimate_profiles_mplus() with return_savedata = T specified
to_center whether to center the data before plotting
to_scale whether to scale the data before plotting

plot_post_probs

logical; whether to plot the means and standard errors based on the posterior
probabilities (if TRUE) or on the classification/profile (if FALSE); defaults to
TRUE

mplus_out_name character string; name of the mplus out file that is read if the posterior probabil-
ities are plotted; defaults to i.out (which is the default name for the file created
by other tidyLPA functions)

standard_error_interval
number between 0 and 1; defaults to .95

Details

Plot the variable means and variances for data frame output from estimate_profiles_mclust()

Examples

## Not run:

m <- estimate_profiles_mplus(iris,

Sepal.Length, Sepal.Width, Petal.Length, Petal.Width,

n_profiles = 2)

plot_profiles_mplus(m)

m <- estimate_profiles_mplus(iris,

Sepal.Length, Sepal.Width, Petal.Length, Petal.Width,

n_profiles = 2, latent_vars = list(sepal = c(1, 2), petal = c(3, 4)),
remove_tmp_files = FALSE)

plot_profiles_mplus(mplus_out_name = "i.out")

## End(Not run)
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tidyLPA tidyLPA: Functionality to carry out Latent Profile Analysis in R

Description

Latent Profile Analysis (LPA) is a statistical modeling approach for estimating distinct profiles, or
groups, of variables. In the social sciences and in educational research, these profiles could repre-
sent, for example, how different youth experience dimensions of being engaged (i.e., cognitively,
behaviorally, and affectively) at the same time.

Details

tidyLPA provides the functionality to carry out LPA in R. In particular, tidyLPA provides function-
ality to specify different models that determine whether and how different parameters (i.e., means,
variances, and covariances) are estimated and to specify (and compare solutions for) the number of
profiles to estimate.
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