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Comment 1: The abstract should be more concise, write your outcome and 

novelty of the work 

Response: Abstracts have been rewritten more concisely, and there is novelty in our 
work 

Revised text: In this paper, we discuss the application of community detection methods to 
book-borrowers networks in libraries. The aim is to obtain a segment of books and 

borrowers that are closely linked to the lending network in the library. 
This study applies six community detection methods, namely Louvain, Spinglas, Walktrap, 

Infomap, LPA and Greedy to identify groups of books and borrowers. Meanwhile, 
evaluating the effectiveness of this method uses the modularity, performance, coverage, 

density, community size, and community fit metrics. 
The results showed that the community detection method was effective in identifying book 

segments and related borrowers in the library lending network. The louvain method was 
found to be most effective in identifying communities with higher quality and better 

interpretation. The results of segmentation of books and borrowers can support improving 
library collection management and increasing demand for books. provide insight into 

patterns of borrowing books to improve library services and user satisfaction 
 
 

Comment 2: The contribution should be highlighted in the last paragraph of 

introduction 

Response: The research contribution is added in the last paragraph of the 

introduction. 

Revised text: The contribution of this research lies in the application 
of the community detection method to social networks of books and 
borrowers in libraries. By identifying closely related communities or 
groups of books and borrowers, this study provides insight into the 

borrowing patterns of library users and can help improve library 
management and services. This study also evaluates the effectiveness 

of various community detection methods in identifying clusters and 
provides recommendations for the most suitable methods for 

segmenting social networks of books and borrowers. 
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Comment 3: There are some typos need to fix, revise the article grammatically 
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Response: some typos that need to be corrected, revised the article 

grammatically has been done. 

Revised text: in the revised manuscript. 

Comment 4: Add more recent works such as 

"SARWAS: Deep ensemble learning techniques for sentiment based 
recommendation system", "Forgery detection using multiple light sources for 

synthetic images" 
"A robust method to authenticate car license plates using segmentation and ROI 

based approach", "A differentiated learning environment in domain model for 
learning disabled learners" 

"ETH-LEACH: An energy enhanced threshold routing protocol for WSNs" 
Response: has added more recent works. 

Revised text: has added more recent works such as Tunali "Analysis of 
Book-borrowing Network using Complex Network Analysis Karmaşık Ağ 

Analizi Kullanılarak Kitap Ödünç Alma Ağının Analizi,”. 
.Lee [41] analyzed data on borrowing books at the university library, 
based on the behavior of returning borrowed books, analyzing the 

distribution of book returns. 
 

Comment 5: The method section need to elaborate with more mathematical 
foundations 

Response: has added 

Revised text: Mathematically, community detection can be formulated 
as an optimization problem, where the objective is to find a partition of 

the nodes into non-overlapping communities that maximizes some 
quality function. One of the most widely used quality functions is 

modularity, which measures the degree of deviation of the observed 
network from a null model in which the nodes are connected 

randomly. Mathematical concepts and notations, evaluation matrices 
and others have been discussed previously 

 
Comment 6: Results need some improvements, compare the work with SOTA 

methods 

Response: This article emphasizes the application of the community detection 
method and determines the best method for borrowing books, not comparing it 

with SOTA 

Revised text: - 
 

 
Reviewer 2: 
Comment 1: Equation no.2 is not clear, It is not complete 

.  
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Response: It has been fixed 

Revised text: 𝑐𝑜𝑣 = !!
"

. 
Comment 2: All equations have a partial box around it, It can be removed. 

 

Response: All equations been fixed. 

Revised text: 𝑝𝑒𝑟 = !!#!$!
!
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()%           𝑓& =
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&
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     𝐵(𝑥) = 51, 𝑖𝑓8𝑏(𝑠*; ∈ 𝐸(𝐺)
0								, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

Comment 3: A high level architecture or methodology diagram is required to 
analyse the flow of the proposed approach 

 

Response: the methodology diagram has been added 

Revised text:  

in the revised manuscript. 

Comment 4: The authors can detail the computational complexity of the 
proposed approach and also give significant findings of how their approach 
outperforms in comparison to the existing approaches 
 
Response: In our paper to measure performance and compare algorithms not by 

the complexity of the algorithm, but by the modularity of the metrics, coverage, 

performance scores, densities, and the number of communities and community 

members generated.. 

Revised text: - 

Comment r: With regard to performance metric, the authors can discuss 
community recall and f-1 measure as the derived metrics for the proposed 
approach. 

Response: community recall  and f-1 need groundtruth data, even though our data 

doesn't have groundtruth so we can't use these metrics  

Revised text: community recall  and f-1 need groundtruth data, even though our 
data doesn't have groundtruth so we can't use these two metrics. 
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1 "In library management, 
it is essential to support 
library promotion policies 
to borrowers and 
collections procurement 
to identify the segments 
of books and borrowers. 
The borrowing records 
help libraries realize 
readers' preferences and 
provide book 
recommendations. The 
social network analysis 
approach specifically 
community detection, can 
provide valuable insights 
into large-scale book-
borrower networks. It 
analyzes the book-
borrower relationship to 
provide book-lending 
services that are more 
proactive than reactive. 
This study evaluates the 
performance of 
community detection 
methods in library books 
and borrowers' social 
network segmentations. 
The collected book-
borrower data is 
represented in the 
projected bipartite graph, 
and six community 
detection algorithms, 
Louvain, Spinglas, 
Walktrap, Infomap, LPA, 
and Greedy, were 
employed. Modularity, 
performance, coverage, 
density, community size, 
and fit are the quality 
metrics used. The results 
show a trade-off between 
algorithms for accurate 
community detection. We 
obtained 16 segments on 
the book graph and 21 on 
the borrower graph in the 
library's social networks. 
Implementing 
community detection in 
library management can 

The abstract should be 
more concise, write your 
outcome and novelty of the 
work 
 

Abstracts have been 
rewritten more 
concisely, and there is 
novelty in our work  
" In this paper, we 
discuss the application 
of community 
detection methods to 
book-borrowers 
networks in libraries. 
The aim is to obtain a 
segment of books and 
borrowers that are 
closely linked to the 
lending network in the 
library. This study 
applies six community 
detection methods, 
namely Louvain, 
Spinglas, Walktrap, 
Infomap, Label 
Propagation Algorithm 
(LPA), and Greedy to 
identify groups of 
books and borrowers. 
Meanwhile, evaluating 
the effectiveness of 
this method uses the 
modularity, 
performance, 
coverage, density, 
community size, and 
community fit metrics. 
The results showed 
that the community 
detection method was 
effective in identifying 
book segments and 
related borrowers in 
the library lending 
network. The Louvain 
method was found to 
be most effective in 
identifying 
communities with 
higher quality and 
better interpretation. 
The results of 
segmentation of books 
and borrowers can 
support improving 
library collection 
management and 
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help the library 
administration optimize 
the procurement of books 
according to the existing 
budget and formulate 
library promotion 
strategies for the 
appropriate user 
segment"   
 

increasing demand for 
books, provide insight 
into patterns of 
borrowing books to 
improve library 
services and user 
satisfaction. 
" 

 "The network in SNA can 
be represented in a 
mathematical model 
graph consisting of a set 
of points, or vertices, 
connected in pairs by 
lines or edges. Many 
networks are not 
homogenous, consisting 
of diverse clusters rather 
than a uniform mass of 
nodes [37]. There are 
many edges between the 
vertices within the groups 
but fewer edges between 
the groups. The structures 
are depicted in Fig.1, 
where three communities 
are denoted by dotted 
circles, which have 
denser internal 
relationships than 
relationships between 
groups. The problem of 
community detection is 
finding communities in 
large networks 
automatically"  
 

The contribution should be 
highlighted in the last 
paragraph of introduction 

The research 
contribution is added 
in the last paragraph of 
the introduction 
" The contribution of 
this research lies in the 
application of the 
community detection 
method to social 
networks of books and 
borrowers in libraries. 
By identifying closely 
related communities or 
groups of books and 
borrowers, this study 
provides insight into 
the borrowing patterns 
of library users and 
can help improve 
library management 
and services. This 
study also evaluates 
the effectiveness of 
various community 
detection methods in 
identifying clusters 
and provides 
recommendations for 
the most suitable 
methods for 
segmenting social 
networks of books and 
borrowers 
. 
" 

  There are some typos need 
to fix,revise the article 
grammatically 

some typos that need to 
be corrected, revised 
the article 
grammatically has 
been done  

  Add more recent works has added more recent 
 

 Manuscript received xx xx 2023; revised xx xx 2023; accepted xx xx 2023.  
 Manuscript received xx xx 2023; revised xx xx 2023; accepted xx xx 2023.  
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such as "SARWAS": Deep 
ensemble learning 
techniques for sentiment 
based recommendation 
system","Forgery detection 
using multiple light sources 
for synthetic images","A 
robust method to 
authenticate car license 
plates using segmentation 
and ROI based 
approach","A 
differentiated learning 
environment in domain 
model for learning disabled 
learners","ETH-LEACH: 
AN energy enhanced 
threshold routing protocol 
for WSNs" 
 

works such as Tunali 
"Analysis of Book-
borrowing Network 
using Complex 
Network Analysis 
Karmaşık Ağ Analizi 
Kullanılarak Kitap 
Ödünç Alma Ağının 
Analizi,”.  
".Lee [41] analyzed 
data on borrowing 
books at the university 
library, based on the 
behavior of returning 
borrowed books, 
analyzing the 
distribution of book 
returns". 
 

  The method section need to 
elaborate with more 
mathematical foundations 

Mathematically, 
community detection 
can be formulated as an 
optimization problem, 
where the objective is 
to find a partition of the 
nodes into non-
overlapping 
communities that 
maximizes some 
quality function. One 
of the most widely 
used quality functions 
is modularity, which 
measures the degree of 
deviation of the 
observed network from 
a null model in which 
the nodes are 
connected randomly. 
Mathematical concepts 
and notations, 
evaluation matrices 
and others have been 
discussed previously 

  Results need some 
improvements,compare the 
work with SOTA methods 

This article emphasizes 
the application of the 
community detection 
method and determines 
the best method for 
borrowing books, not 
comparing it with 
SOTA 
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Reviewer B 

No Original Text Reviewer's comment Revised Text 
1   (2) 

 

Equation no. 2 is not clear, 
it is not complete. 

Equation no.2 has been corrected 
𝑐𝑜𝑣 = !!

"
         (2) 

 
  All equations have a partial 

box around it,It can be 
removed 

𝑝𝑒𝑟 = !!#!$!
!

    

𝑑𝑒𝑛 = %
"
∑ 𝐸&'
()%        

𝑓& =
&"
&
𝑥100%        

 𝐵(𝑥) = 51, 𝑖𝑓8𝑏(𝑠*; ∈ 𝐸(𝐺)
0								, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

  A high level architecture or 
methodology diagram is 
required to analysethe flow 
of the proposed approach 

the methodology diagram has been 

added(figure 2.) 

 
 

  The authors can detail the 
computational complexity 
of the proposed approach 
and also give significant 
findings of how their 
approach outperforms in 
the comparison to the 
existing approaches 

In our paper to measure 
performance and compare 
algorithms not by the complexity of 
the algorithm, but by the modularity 
of the metrics, coverage, 
performance scores, densities, and 
the number of communities and 
community members generated. 

  With regard to 
performance metric,the  
authors can discuss 
community recall ad f-1 
measures as the derived 
metrics for the proposed 
approach 

community recall  and f-1 need 
groundtruth data, even though our 
data doesn't have groundtruth so we 
can't use these two metrics. 

 
  

community. Networks with modularity in the range of 0.3 
and 0.7 indicate that they have a strong community 
structure. However, in some cases, the limit is not met, 
which can give a negative value [33]. The limitation of the 
modularity metric is that it may fail to detect a community 
smaller than a specific scale called the resolution limit. It 
depends on the total network measure and the community 
connectivity degree. 

2) Coverage  
The coverage of a community is the ratio of the number 

of intra-community edges to the total number of edges [26]. 
The coverage value is shown in Eq. (2),  

 𝑐𝑜𝑣 = 𝐸𝑐
𝑚

  (2) 

Coverage values range from 0 to 1. A higher coverage 
value means more edges within the cluster than edges 
connecting different clusters, which means better 
clustering. The coverage with value 1 means the ideal 
cluster structure, where all clusters are disconnected 
because all edges are in the cluster. Coverage is not a good 
quality metric for finding communities. Assigning all 
network nodes as one large community will result in the 
maximum coverage value. An additional information, such 
as the number of communities is needed to detect the 
community. Since such information does not exist about 
the actual community, this measure cannot be helpful for 
community detection. 

3) Performance score 
Performance score is a quality function that counts the 

number of pairs of vertices that are “interpreted” correctly, 
i.e., two vertices belonging to the same community and 
connected by an edge or two vertices belonging to different 
communities and not connected by an edge. The 
performance value is the ratio of intra-comm edges plus 
intercom non-edges divided by the total potential 
edges  [26]. The definition of performance for the partition 
is in Eq. (3), where n is the number of nodes, and Ci is the 
community with i nodes in it. Performance scores range 
from 0 to 1; higher values indicate a community with high 
internal and sparse external density, so the community is 
better. 

 𝑝𝑒𝑟 = 𝐸𝑐+𝐸′𝑐
𝐸

  (3) 

The limitation of this metric in large-scale sparse 
networks, there is a high probability that the number of 
non-adjacent nodes belonging to different communities 
becomes very high, so the performance is biased towards 
high scores in the network. 

4) Density  
The strength of the relationship between vertices can be 

analyzed using the density function, which is the ratio 
between the number of edges represented in the 
community and the total number of edges in the entire 
graph [31]. Ratios are computed for all communities to 
evaluate the overall impact. The density function is defined 
in Eq. (3). The density value lies in the interval [0−1]; the 
higher the density indicates, the better the separation of the 
community.  

 𝑑𝑒𝑛 = 1
𝑚
∑ 𝐸𝑐𝑘
𝑖=1   (4) 

The main drawback of this metric is that it only 
considers internal relationships between community nodes 
without regard to external ones and partitions whose 
communities consist of edge-connected pairs of vertices. 
Thus, combining it with quality metrics that consider 
external community relationships is necessary. In addition 
to a high internal density, the community must have a low 
external density. 

5) Size of the community 
The size of the community metric is used to indicate the 

goodness of the resulting community distribution. 
Wagenseller et al. suggested “the desirable community” 
term, namely the size of a community with strong ties in 
the range of 4−150 members [34]. The basic principle, a 
community that is too large, has weak connections and is 
therefore unstable, whereas a community that is too small 
has no practical value. Based on the community size 
distribution, we measure the percentage of users assigned 
to the desirable community is called the fit of community. 
The fit of community fc is defined in Eq. (5), where Cd is 
the number of the desirable community and C is the total 
number of the community.  

  𝑓𝑐 =
𝑐𝑑
𝑐
× 100%  (5) 

III. MATERIALS AND METHODS 

The research methodology diagram is shown in Fig. 2. 
 

 
Figure 2. The research methodology. 

A. Dataset and Data Representation 
The books borrowing data was collected from the 

library of Ahmad Dahlan University, Yogyakarta, 
Indonesia, involving 6576 records of a historical dataset in 
2018−2021. This book borrowing data has barcode 
attributes, book title, borrower number, borrower name, 
borrower major, borrowing date, and return date. From all 
these attributes, we choose the attributes relevant for 

community construction in the following: the book title’s 
attributes, borrower number, and borrower department. 

B. Projected Bipartite Graph  
We construct a community of bipartite graph of the 

library’s books borrowing transaction, where there is a 
book relationship with borrowers. Then we make 
projections the bipartite graph into book graphs and 
borrower graphs [35]. The bipartite graph modelling 

Construct a Bipartite 
Book-Borrower

Network

Projection of Book-
Borrower Network

Conduct Community
Detection

Collect Book Loan
data

1

Result Analysis  
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