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BestC Find Optimal Number of Clusters for Longitudinal Data
Description

This function determines the best number of clusters (C) for longitudinal data clustering based on
internal validation indices using the latrend package.
Usage

BestC(Y, range_clusters = 2:6, method = "kml")

Arguments

Y A matrix or data frame of longitudinal outcomes (subjects x timepoints).

range_clusters A numeric vector of cluster numbers to evaluate (e.g., 2:6).

method Clustering method to use. Currently supports "kml" (default).
Value

A list with:

best_c Optimal number of clusters

criteria Data frame of criteria values for each cluster number

criteria_best Criteria values for the best cluster number

Examples

set.seed(123)

n <- 30

T<-3

y <= matrix(rnorm(n * T), nrow = n)

best_c_info <- BestC(Y =y, range_clusters = 2:4)
print(best_c_info$best_c)
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CKNNRLD Cluster-based KNN Regression for Longitudinal Data (CKNNRLD)

Description

This function implements a clustering-based KNN regression method designed for longitudinal
datasets. It first clusters the training data using longitudinal clustering (via latrend) and then per-
forms KNN regression within each selected cluster.

Usage
CKNNRLD(xnew, y, x, k =5, ¢ = 4, cluster_method = "kml")

Arguments
xnew A matrix of predictor values for test data (new observations).
y A matrix or data frame of longitudinal responses (subjects x timepoints).
X A matrix or data frame of predictors for training data.
k Number of nearest neighbors to use. Can be a scalar (same k for all clusters) or
a vector (different k per cluster).
c Number of clusters for longitudinal clustering.

cluster_method Clustering method to use. Currently supports "kml" (default).

Value
A data frame with predicted values and cluster assignment for each observation in xnew. Columns:
cluster, Y1, Y2, ..., Yd (where d = number of timepoints).

Examples

set.seed(123)

n <- 30

T<-3

d<-2

x <= matrix(runif(n * d), nrow = n)

y <= matrix(rnorm(n * T), nrow = n)
train_idx <- sample(1:n, 20)
test_idx <- setdiff(1:n, train_idx)
result <- CKNNRLD(

x = x[train_idx, 1,

y = y[train_idx, 1,

xnew = x[test_idx, 7,

k =3,

c=2

)
head(result)
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CKNNRLD. tune Tune CKNNRLD Model with Automatic Cluster Selection

Description

Automatically selects the best number of clusters (C) using internal validation criteria, then tunes
the CKNNRLD model within each cluster via cross-validation.

Usage
CKNNRLD. tune(

y,

X7

nfolds = 10,
folds = NULL,
seed = NULL,
A =10,

C_range = 2:6,
cluster_method = "kml"”

)
Arguments
y Matrix of longitudinal outcomes (subjects X timepoints).
X Matrix of predictor variables (subjects x features).
nfolds Number of folds for cross-validation (default = 10).
folds Optional list of pre-specified fold indices.
seed Random seed for reproducibility.
A Maximum number of neighbors to evaluate (searches from 2 to A, default = 10).
C_range Range of cluster numbers to evaluate (default = 2:6).

cluster_method Clustering method to use. Currently supports "kml" (default).

Value

A list containing:

best_c Optimal number of clusters
cluster_results
Tuning results for each cluster (from KNNRLD.tune)
cluster_sizes Size of each cluster
cluster_assignments
Cluster labels for each subject

criteria Data frame of quality criteria used for selecting best C
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Examples

set.seed(123)

n <- 30
T<-3
d<-2
x <= matrix(runif(n * d), nrow = n)
y <= matrix(rnorm(n * T), nrow = n)
tune_result <- CKNNRLD. tune(
y=y,
X = X,
nfolds = 3,
A =4,
C_range = 2:3
)
print(tune_result$best_c)
KNNRLD Standard K-Nearest Neighbor Regression for Longitudinal Data

Description

This function performs KNN regression for longitudinal data without clustering. It predicts longi-
tudinal outcomes for new observations based on the weighted average of their k nearest neighbors
in the predictor space.

Usage

KNNRLD(xnew, y, x, k = 5)

Arguments
xnew A matrix of predictor values for prediction (test set).
y A matrix or data frame of longitudinal responses (training set).
X A matrix or data frame of training predictor values.
k Number of nearest neighbors to use. Can be a scalar or a vector.
Value

A list of matrices with predicted values for each value of k. Each matrix has dimensions nrow(xnew)
x ncol(y).
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Examples

set.seed(123)
n <- 30
<-3
<-2
<- matrix(runif(n * d), nrow = n)
y <= matrix(rnorm(n * T), nrow = n)
train_idx <- sample(1:n, 20)
test_idx <- setdiff(1:n, train_idx)
pred <- KNNRLD(

xnew = x[test_idx, 17,

y = y[train_idx, 1,

x = x[train_idx, 1],

k =3
)
head(pred[[11])

x o -

KNNRLD. tune Tune k in KNNRLD using Cross-Validation

Description

Finds the optimal number of neighbors for KNN regression in longitudinal data using k-fold cross-
validation. Evaluates k values from 2 to A.

Usage
KNNRLD. tune(
Y,
X ’
nfolds = 10,
folds = NULL,
seed = NULL,
A =10,
graph = FALSE
)
Arguments
y Matrix of longitudinal outcomes (subjects x timepoints).
X Matrix of predictor variables (subjects x features).
nfolds Number of cross-validation folds (default = 10).
folds Optional list of pre-specified fold indices. If provided, nfolds is ignored.
seed Optional random seed for reproducibility.
A Maximum number of neighbors to evaluate (searches from 2 to A, default = 10).

graph Logical; if TRUE, plots MSPE vs. k.
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Value

A list containing:

crit Mean squared prediction error (MSPE) for each k value
best_k Optimal number of neighbors (minimizes MSPE)
performance Minimum MSPE value
runtime Elapsed computation time

Examples

set.seed(123)

n <- 30

T<-3

d<-2

x <= matrix(runif(n * d), nrow = n)
y <= matrix(rnorm(n * T), nrow = n)
tune_result <- KNNRLD. tune(

y =y,
X = X,
nfolds = 3,
A =4

)

str(tune_result)
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