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dbcv_index Function that calculates the original Density-Based Clustering Vali-
dation index (DBCV) of clustering results between -1 and +1
Description

Function that calculates the original Density-Based Clustering Validation index (DBCV) of cluster-
ing results between -1 and +1

Usage

dbcv_index(data, partition, noiselLabel = -1)
Arguments

data input clustering results

partition labels of the clustering

noiselabel the code of the noise cluster points, -1 by default
Value

a real value containing the DBCV coefficient in the [-1;+1] interval
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Examples

n = 300; noise = 0.05;
seed = 1782;

theta <- seq(@, pi, length.out = n
x1 <- cos(theta) + rnorm(n / 2, sd
y1 <- sin(theta) + rnorm(n / 2, sd

/ 2)
= noise)
= noise)

x2 <- cos(theta + pi) + rnorm(n / 2, sd = noise)
y2 <- sin(theta + pi) + rnorm(n / 2, sd = noise)
X <= rbind(cbind(x1, y1), cbind(x2, y2))

y <= c(rep(@, n / 2), rep(1, n/ 2))

cat("DBCV index of (X, y) =", dbcv_index(X, y), " in the [-1;+1] interval\n”, sep="")

matrix_mutual_reachability_distance

Function that calculates the mutual reachability distance within a ma-
trix

Description

Function that calculates the mutual reachability distance within a matrix

Usage

matrix_mutual_reachability_distance(MinPts, G_edges_weights, d)

Arguments

MinPts number of minimal points

G_edges_weights

matrix of edges weights

d number of features

Value

a list of two elements: d_ucore and G_edges_weights

Examples

n = 300; noise = 0.05;

seed = 1782;

theta <- seq(@, pi, length.out = n / 2)

x1 <- cos(theta) + rnorm(n / 2, sd = noise)

y1 <- sin(theta) + rnorm(n / 2, sd = noise)

x2 <- cos(theta + pi) + rnorm(n / 2, sd = noise)
y2 <- sin(theta + pi) + rnorm(n / 2, sd = noise)
X <= rbind(cbind(x1, y1), cbind(x2, y2))

y <- c(rep(@, n / 2), rep(1, n/ 2))
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nfeatures <- ncol(X)

i<-1

clusters <- unique(y)

objcl <- which(y == clusters[i])
nuobjcl <- length(objcl)

noiselLabel <- -1
distX <- as.matrix(dist(X))*2
distXy <- distX[y != noiselLabel, y != noiselabel]

mr <- matrix_mutual_reachability_distance(nuobjcl, distXy[objcl, objcl], nfeatures)

MST_Edges Function that finds the list of MST edges

Description

Function that finds the list of MST edges

Usage
MST_Edges(G, start, G_edges_weights)

Arguments
G list of four elements: number of vertices, MST_edges (matrix of edges), MST_degrees
(array of numbers), MST_parent (array of numbers)
start index of the first edge

G_edges_weights
matrix of edges weights

Value

list of two elements: matrix of edges and array of degrees

Examples

n = 300; noise = 0.05;
seed = 1782;
theta <- seq(@, pi, length.out = n / 2)
x1 <- cos(theta) + rnorm(n / 2, sd = noise)
y1 <- sin(theta) + rnorm(n / 2, sd = noise)
x2 <- cos(theta + pi) + rnorm(n / 2, sd = noise)
y2 <- sin(theta + pi) + rnorm(n / 2, sd = noise)
X <= rbind(cbind(x1, y1), cbind(x2, y2))
y <- c(rep(@, n / 2), rep(1, n / 2))

nfeatures <- ncol(X)
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i<-1
clusters <- unique(y)

objcl <- which(y == clusters[i])
nuobjcl <- length(objcl)

noiselLabel <- -1
distX <- as.matrix(dist(X))*2
distXy <- distX[y != noiselLabel, y != noiselabel]

mr <- matrix_mutual_reachability_distance(nuobjcl, distXy[objcl, objcl], nfeatures)

d_ucore_cl <- rep(@, nrow(X))

d_ucore_cl[objcl] <- mr$d_ucore

G <- list(no_vertices = nuobjcl, MST_edges = matrix(@, nrow = nuobjcl - 1, ncol = 3),
MST_degrees = rep(@, nuobjcl), MST_parent = rep(@, nuobjcl))

g_start <- 1

mst_results <- MST_Edges(G, g_start, mr$G_edges_weights)

norm_dbcv_index Function that calculates the normalized Density-Based Clustering
Validation index (DBCV) of clustering results between 0 and 1

Description

Function that calculates the normalized Density-Based Clustering Validation index (DBCV) of clus-
tering results between 0 and 1

Usage

norm_dbcv_index(data, partition, noiselLabel = -1)
Arguments

data input clustering results

partition labels of the clustering

noiselabel the code of the noise cluster points, -1 by default
Value

a real value containing the normalized DBCV coefficient in the [0;1] interval
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Examples

n = 200; noise = 0.04;

seed = 1783;

theta <- seq(@, pi, length.out = n / 2)

x1 <- cos(theta) + rnorm(n / 2, sd = noise)

y1 <- sin(theta) + rnorm(n / 2, sd = noise)

x2 <- cos(theta + pi) + rnorm(n / 2, sd = noise)
y2 <- sin(theta + pi) + rnorm(n / 2, sd = noise)
X <= rbind(cbind(x1, y1), cbind(x2, y2))

y <= c(rep(@, n / 2), rep(1, n/ 2))

cat("normalized DBCV index of (X, y) =", norm_dbcv_index(X, y), " in the [@;1] interval\n", sep="")
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