) L
T3S TES gt A7

A Study of Library Grouping using Cluster Analysis Methods
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ABSTRACT

The purpose of this study is to investigate the model of cluster analysis techniques for grouping
public libraries and analyze their characteristics. Statistical data of public libraries of the
National Library Statistics System were used, and three models of cluster analysis were applied.
As a result of the study, cluster analysis was conducted based on the size of public libraries,
and it was largely divided into two clusters. The size of the cluster was largely skewed to one
side. For grouping based on size, the ward method of hierarchical cluster analysis and the
k-means cluster analysis model were suitable. Three suggestions were presented as implications
of the grouping method of public libraries. First, it is necessary to collect library service-related
data in addition to statistical data. Second, an analysis model suitable for the data set to be
analyzed must be applied. Third, it is necessary to study the possibility of using cluster analysis
techniques in various fields other than library grouping.
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Public Library, Library Statistics, Cluster Analysis, Hierarchical Clustering Ward Linkage
Method, Library Group
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> numComplete <- NbClust(librarydata, distance = "euclidean”, min.nc = 2,

max.nc = 20, method = "complete”, index = "all”)

* 9 proposed 2 as the best number of clusters

* 5 proposed 3 as the best number of clusters

g 1 A

5 2%

Ok

A

M

=)

=

> comp2 <- cutree(hc, 2)
> table(comp2)

comp2
1 2
1095 1

> comp3 <- cutree(hc, 3)
> table(comp3)

> dis <- dist(librarydata_matrix, method="euclidean”)
> hc <- hclust(dis, method="complete”)
> plot(he, hang=-1, labels = FALSE, main="Complete-Linkage”)

comp3
1 2 3
1093 2 1
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> nymWard <- NbClust(librarydata, diss=NULL, distance = "euclidean”, min.nc = 2

max.nc = 20, method = "ward.D2", index = "all”)

* 3 proposed 2 as the best number of clusters
x 4 proposed 3 as the best number of clusters

* 8 proposed 4 as the best number of clusters
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> hcWard <- hclust(dis, method="ward.D2")
> plot(hc, hang=-1, labels = FALSE, main="Complete-Linkage”)
> ward4 <- cutree(hcWard, 4)
> table(ward4)
ward4
1 2 3 4
974 115 2 5
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> numKMeans <- NbClust(librarydata, diss=NULL, distance = "euclidean”, min.nc = 2,
max.nc = 20, method = "kmeans”, index = "all”)
,,,,, o S
* 7 proposed 2 as the best number of clusters
* 8 proposed 3 as the best number of clusters
O 7 kBT Z8EM ZEel R FE 9 A1

> set.seed(1234)

> table(kmS$cluster)

1 2 3
170 2 924

> km <- kmeans(librarydata_matrix, 3, nstart=25)
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> hoxplot(librarydataPKcollection ~ kmScluster, data=lib_sub.db, main = "=fW4, K-Means”)
> boxplot(librarydata$Kcollection ~ ward4, data = lib_sub.db, main = "=A, Ward's")
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