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ABSTRACT 

 
Clustering studies, especially on the hierarchical agglomerative cluster (HAC) have proliferated over the 
recent years. Many studies used several HAC techniques to identify the proximity of one object of a data 
with another objects to find correlations between both for specific needs. Some studies in regional 
economics field utilizied this technique for to identify gaps of development by observing the proximity of 
achievements of development among regions. But there have been a few discussion related to identifying 
potential sectors owned in certain regions regarding using this technique. This research was conducted to 
develop a hybrid algorithm between HAC with Location Quotient (LQ) for potential sectors owned by a 
certain region. Data on sector of PDRB / GDRP in 31 regencies in Central Java province in 2012 are used 
to test the developed algorithms. The result showed that 279 of Sector Data of PDRB / GDRP were divided 
into two main group, i.e. the cluster LQ > 1 reaches as many as 125 Sector data from different regencies (as 
a potential sectors of a region). The remaining 154 sector data were classified into into cluster LQ <1(as a 
non-potential sectors of a region). 

Keywords: GDRP, HAC, LQ, MACLoQ, Potential Sector 
 
1. INTRODUCTION  

 
 Regional economic development should be 

performed in accordance with the regional 
condition, whether in terms of problem, needs or 
potential [1]. Every region must have different 
economic potential. This influences regional 
economic development policy of every region. The 
economic sector in question is the sector's gross 
regional domestic income (GDRP). 

Today there are many approaches used to 
identify potential sectors of a certain region. 
However, most of these approaches tend to merely 
classify potential sectors into specific groups, for 
instance, the Location Quotient (LQ) method. In 
principle, LQ classified GRDP sectorS INTO into 
three main groups namely the basic sector (LQ> 1), 
non-base with a competitive advantage (LQ = 1) 
and non-base non competitive advantage (LQ <1). 

Whereas in each sector already clustered still has a 
tendency of the proximity of one sector with 
another when seen from the achievements of the 
sector value of the related GDRP. For example, if a 
sector is clustered into a group of (LQ> 1) basis, by 
re-observing the value of the GDRP sectors, these 
sectors can still be grouped with one another to see 
how close the development achievements of one 
another. Thus, the determination of the direction of 
development with the priority sectors can be done 
more on target than only by observing the results of 
clustering using LQ. To obtain an information of 
proximity of development more significantly, a new 
approach is needed, which could accommodate all 
LQ principles at once. One approach that is most 
likely to be used is the technique of agglomerative 
hierarchical clustering (HAC). Some of the many 
studies used this technique for the identification of 
inequality areas based on certain parameters, but 
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they rarely use it to identify potential sectors owned 
by a certain region. 

In theory, HAC classifies data object based on 
their proximity. The resulted clusters were in 
dendrogram form that visualizes the cluster in the 
form of hierarchy. It is this principle which later 
became an important foundation why it has to be 
combined with LQ. LQ classified GRDP sector 
data into three groups of data, while HAC classified 
each member of the three groups produced by LQ 
to see the proximity of potential sectors’ 
achievement of a certain region. Therefore, this 
research is to develop new algorithms as a result of 
hybridization of HAC and LQ techniques. The 
result of this hybrid technique later is called 
Modified Agglomerative Cluster with Location 
Quotient (MACLoQ). The output of MACLoQ not 
only is able to classify sectors into three main 
clusters as do LQ, but also able to classify the 
cluster members on each of the main clusters to 
ensure the proximity of a achievement of the 
development in potential sectors owned by a certain 
region.  

Clustering result by MACLoQ is also expected to 
provide illustration of which sectors should be the 
priority of stakeholders for future development. 
Moreover, cluster result by MACLoQ is also 
expected to show comparison of GRDP sectors 
between regions, making it easy to interpret which 
sector should be the priority for future development 
or improvement. 

 
2. LITERATURE REVIEW 

There are many methods which can be used to 
identify potential economic sector of a region, 
including Location Quotient (LQ). LQ uses the data 
of gross regional domestic revenue (PDRB) as 
source for classifying every economic sector of a 
region. Every sector is classified into three value 
categories ranging from 0 to 1 [2]. The three main 
groups are basic sector with comparative 
advantage, non-basic non-comparative advantage 
sector, and non-basic sector. In some countries, this 
method is used to identify basic and leading 
economic sectors of a region, such as in 
[3],[4],[5],[6],[7],[8], and [9]. Similarly, Indonesia 
uses this method to identify basic and leading 
sectors in its regions [2],[10],[11],[12],[13]. 

In practice, classifying potential sector using LQ 
has some disadvantages, especially in handling LQ 
value data where the intervals of the sectors aren’t 
significantly different from each other. It’s because 

strict classification based on LQ > 1, LQ = 1 and 
LQ < 1. Therefore, two sectors with LQ values 
which aren’t too different can be classified into 
different groups. It’s not fair if, for example, there 
are two PDRB sectors with respective values of 
0.9899 and 1.002 being classified into different 
groups, while the LQ values aren’t too different. 
Moreover, if two similar LQ values are studied 
further, they can produce new information related 
with closeness of development gains of PDRB 
sectors based on the closeness of two LQ values.  

Studies on correlation of two data objects which 
can provide new information have been performed 
by many researchers, especially to identify 
development gap. One of the common approaches 
is hierarchical agglomerative clustering (HAC) 
method [14],[15],[16],[17].  

HAC technique is often used in previous studies 
to assume regional gap based on formed group(s), 
without being supported by other regional 
classification concepts, such as Klassen, Shiff-share 
and Location Quotient (LQ) 
[18],[19],[20],[21],[22],[23]. So people who aren’t 
used to HAC technique will have difficulty 
interpreting cluster result because total formed 
cluster is uncertain and neither is the cluster label.  

HAC algorithm was used because of its ability to 
classify two data objects into a single cluster based 
on their distance [13],[14],[15]. It then visualized 
into dendogram hierarchically, so every interpreter 
can observe classification result by depth-first-
search or breadth-first-search [16]. The ability of 
HAC in classifying data into hierarchy was the 
basic idea in combining LQ into HAC.  

 
3. HIERARCHICAL AGGLOMERATIVE 

CLUSTERING (HAC) METHOD 

Hierarchical cluster techniques are generally 
classified into two types, which are agglomerative 
and divisive clusterings [24],[25]. These cluster 
methods form a dendrogram, which represents 
nested grouping pattern and similarity level in 
classification process. At certain group level, 
dendrogam will break into another group level, thus 
producing a different data group. HAC method 
algorithm in general is illustrated in Figure 1. 

HAC method classifies data by similarity of 
distance between two data. Distance is calculated 
by Eucledian Distance equation as shown in 
equation (1). 
 
 

(1) 
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Where Deuc is eucledian distance between data x 
and y, n is total data vector dimension, while x and 
y are the first and second object data, respectively, 
whose distance will be calculated. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Hierarchical agglomerative cluster algorithm 

4. LOCATION QUOTIENT (LQ) METHOD 

Location Quotient (LQ) is a method commonly 
used to determine leading sector of  a region 
[2],[8],[11],[12]. There are two approaches 
commonly used to determine the basic sector of a 
region, i.e. 1) Static Location Quotient (SLQ) or 
Location Quotient (LQ) and, 2) Dynamic Location 
Quotion (DLQ). DLQ is a modification of SLQ to 
accommodate the growth of sector/sub-sector from 
time to time. This technique emerges because basic 
economy theory states that a basic industry 
produces goods and services for market in the 
region or markets in other regions. Therefore, result 
of sales to other regions will bring revenue for the 
region. So, income stream will increase 
consumption and investment, as well as increasing 
regional revenue and creating job opportunities. In 
this paper, the value of LQ was calculated by Static 
Location Quotient (SLQ) approach as shown in 
equation (2). 

 

 
 
Where LQ is Location Quotient (LQ) index, Si is 

added value of the ith PDRB sector of a regency, S 
is added value of the ith PDRB sector of province, 

Yj is total PDRB of the jth regency and Y is total 
PDRB of province. The range of LQ value is 
classified into three groups, i.e. LQ > 1 which is the 
basic sector of source of growth which has 
comparative advantage. The outcome of the sector 
doesn’t only fulfill the needs of the regency, but 
can also be exported to other regions. LQ = 1 is 
non-basic sector and doesn’t have comparative 
advantage. The outcome of the sector is only 
enough to fulfill the needs of the region and can’t 
be exported. Meanwhile, LQ < 1 shows non-basic 
sector where the outcome of the sector can’t fulfill 
the needs of the regency so import from other 
regency is required. 

 
5. MODIFIED AGGLOMERATIVE 

CLUSTER WITH LOCATION QUOTIENT 

(MACLOQ) 

Modified agglomerative cluster with location 
quotient (MACLoQ) is a method developed in the 
discussion of this paper. This method is a 
combination of agglomerative cluster and location 
quotient (LQ) techniques. The agglomerative 
klaster method is the main algorithm of cluster 
formation, while LQ is inserted into it. An 
overview of MACLoQ is shown in Figure 2. 

The difference of the results of classification of 
potential PDRB sectors LQ and MACLoQ is in the 
re-clustering process of MACLoQ on the group 
result using LQ. Figure 3 shows the difference of 
visualizations of group results of LQ and 
MACLoQ. 

 
 
 
 
 
 
 
 

Figure 2: Graph of MACLoQ algorithm 

 
 
 
 
 
 
 
 
 
 

a 

(2) 
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b 
 

Figure 3: Visualization of MACLoQ 

Figure 3a shows visualization of data of PDRB 
sectors which are classified by LQ method to form 
three main clusters, showing potential economic 
sectors of a region. Meanwhile, Figure 3b shows 
the classification result of MACLoQ algorithm. 
Every data in each main cluster is reclassified 
hierarchically to see the link and closeness of 
relation between two economic sectors in each 
main cluster. 

 
6. RESEARCH METHODOLOGY 

This research was conducted based on the steps 
that had been predetermined. GRDP sector data 
collection is done as an initial stage of research. 
The next step is to develop a MACLoQ method 
with a hybridization of LQ techniques into the 
HAC. The analysis of potential sectors in a certain 
area is performed to compare the identification 

result with MACLoQ. The identification process of 
GRDP sector of a certain area is then performed 
with MACLoQ approach to obtain the outcome of 
hierarchal clusters of potential sector groups and 
the achievement proximity between each sector. 
The last step is the test the MACLoQ result by 
comparing MACLoQ outcomes against LQ. 

 
7. COMPARISON OF LQ, HAC AND 

MACLOQ METHODS 

In this section, MACLoQ method is compared 
with LQ and HAC in the process of classification of 
regional PDRB sector data. PDRB sector data in 
2012 from 31 regencies across Central Java was 
used to be tested in the three methods. The data was 
obtained from Statistics Indonesia and statistics of 
Central Java. MATLAB software was used to test 
PDRB sector data into the three methods. The 31 
data of the regencies was tested by LQ, HAC and 
MACLoQ methods.     

Table 4 is the result of classification of PDRB 
sectors of 31 regencies across Central Java. The 
classification result using this method doesn’t have 
cluster visualization as in HAC and MACLoQ. The 
result of LQ is classified by the LQ value of every 
sector. To help describing classification result in 
this analysis, group LQ > 1 was is as 1, LQ = 1 as 0 
and LQ < 1 as -1. 

The distribution of classification results by LQ of 
all sectors of all regencies is shown in Figure 5.

 

Table 3: The result of classification of PDRB sectors of every region using 

Name of Region S1 S2 S3 S4 S5 S6 S7 S8 S9 
Kab. Demak  1 -1 -1 1 -1 -1 -1 -1 1 
Kab. Jepara   -1 -1 1 1 1 -1 -1 1 -1 
Kota Magelang  -1 -1 -1 1 1 -1 1 1 1 
Kab. Banyumas   -1 -1 -1 1 1 -1 1 1 1 
Kab. Blora   1 1 -1 -1 -1 -1 -1 1 -1 
Kab. Cilacap 1 1 -1 1 -1 1 1 1 -1 
Kab. Kudus  -1 -1 1 -1 -1 1 -1 -1 -1 
Kab. Kendal   -1 -1 1 1 -1 -1 -1 -1 -1 
Kota salatiga  -1 -1 -1 1 1 -1 1 1 1 
Kab. Magelang -1 1 -1 -1 1 -1 1 -1 1 
Kab. Pekalongan   -1 -1 1 1 1 -1 -1 -1 1 
Kab. Pemalang -1 -1 -1 1 -1 1 -1 -1 1 
Kab. Purbalingga 1 -1 -1 -1 1 -1 -1 1 1 
Kab. Rembang   1 1 -1 -1 1 -1 -1 -1 1 
Kab. Semarang -1 -1 1 1 -1 1 -1 -1 -1 
Kab. Temanggung 1 -1 -1 1 -1 -1 1 -1 1 
Kab. Wonosobo   1 -1 -1 -1 -1 -1 1 1 1 
Kab. Klaten  -1 -1 -1 1 1 1 -1 -1 1 
Kab. Grobogan  1 -1 -1 1 -1 -1 -1 1 1 
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Kab. Tegal -1 1 1 -1 -1 1 -1 1 -1 
Kota pekalongan   -1 -1 -1 1 1 1 1 1 1 
Kota tegal   -1 -1 -1 1 1 1 1 1 -1 
Kab. Banjarnegara  1 -1 -1 -1 1 -1 -1 1 1 
Kab. Boyolali -1 1 1 -1 1 -1 1 -1 -1 
Kab. Brebes 1 1 -1 -1 -1 1 1 -1 -1 
Kota surakarta   -1 -1 1 1 1 1 1 1 1 
Kab. Pati  1 -1 -1 1 1 -1 -1 1 -1 
Kab. Sukoharjo -1 -1 1 1 -1 1 -1 -1 -1 
Kab. Wonogiri   1 1 -1 -1 1 -1 1 -1 -1 
Kab. Batang   -1 1 1 -1 -1 -1 -1 -1 -1 
Kab. Purworejo 1 1 -1 -1 -1 -1 1 1 1 

 
 
 
 
 
 
 
 
 
 
 

 Figure 5: Graph of distribution of PDRB sector groups 

using LQ 

The next test was performed using HAC method. 
To test the data of regional PDRB sectors in HAC 
method, each PDRB sector of regency is divided 
into 9 data records, so that the total dataset is 31 x 9 
or 279 datasets. Every line of data is given a code 
after the sector name, followed by the name of the 
region, so that it’s easy to be recognized when 
hierarchical cluster is formed. 

The result of classification of PDRB sectors 
using HAC method by visual dendrogram is quite 
complex and even make cluster labels group 
together as shown in Figure 6. This makes 
interpretation difficult. This happens because all 
data (279 datasets) are immediately grouped 
hierarchically. 

 
 
 
 
 
 
 
 
 
 

Figure 6 : Some results of PDRB sector clusters by HAC 

method 

Testing regional PDRB sector data using HAC 
method produces hierarchical cluster output, but it’s 
difficult to be interpreted further. Cluster result has 
to be broken down again to see the closeness 
between PDRB sectors, whether in the same 
regency or not. Figure 7 shows a small part of sub 
cluster broken from overall HAC cluster result. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Some cluster result of PDRB sectors by HAC 

method 

In cluster result using HAC method, it is difficult 
to determine which was the potential PDRB sector 
(basic sector with LQ > 1 or LQ = 1) and which is 
the non-potential PDRB sector (non-basic sector 
with LQ < 1), because data classification is 
performed by greedy. One thing found in 
classification result by HAC is the closeness of 
development gains between PDRB gains, whether 
in the same regency or not. 

PDRB sector data was then tested using 
MACLoQ method. The result of test on 279 dataset 
(31 regencies in Central Java) produces two 
regional PDRB sector groups. The first group is the 
basic sector or potential sector where LQ value is 
smaller than 1. The second group is non-basic 
sector which can’t fulfill the needs of its own 
region or sector group with LQ value less than 1. 
The overall cluster results of clusters LQ > 1 and 
LQ < 1 are shown by Figure 8 and Figure 9, 
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respectively. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: The result of cluster LQ > 1 

The first cluster has 125 sector members from 
279 data of analyzed sectors. The rest is in the 
second group. Both clusters represent PDRB 
sectors of all regencies of Central Java. 

 
 
 
 
 
 
 
 
 
 
 

Figure 9: The result of cluster LQ < 1 

To make it easy to analyze the closeness of the 
development gains of PDRB sectors of every 
regency, the cluster results in Figure 8 and Figure 9 
are divided into four main sub clusters each. 

Figure 10a is the first sub cluster of cluster LQ > 
1 in Figure 8. Figure 10a shows many close 
development gains of PDRB sectors not only in one 
regency, but also PDRB sectors in different 
regencies. For example, in Figure 10a, sector 2 (S2) 
of Purworejo Regency has development gain 
closeness with sector 9 (S9) in the same regency. 
On the other hand, S2 and S9 Purworejo Regency 
also has development gain closeness with PDRB 
sector 6 (S6) of Sukoharjo Regency. However, the 
regencies are far from each other. Another example 
if sector 7 (S7) of Wonogiri Regency, which has 
development gain closeness with sector 5 (S5) of 
Pati Regency. Figure 8b, Figure 8c and Figure 8d 
also show the same thing, i.e. development gain 
closeness of PDRB sectors among regencies. 

 
 
 
 
 
 
 
 
 
 
 
 
 

a 

 
 
 
 
 
 
 
 
 

b 

 
 
 
 
 
 
 
 
 
 

c 

 
 
 
 
 
 
 
 
 
 

d 

Figure 10 : Sub cluster LQ > 1 
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Other regencies which have development gain 
closeness of PDRB sectors can be found in Fig. 
10a, Figure 10b, Figure 10c and Figure 10d. The 
rightmost label axis y shows the nth sector (Sn) 
followed by the name of the regency which has the 
sector. 

The first cluster result (LQ > 1) is the basic 
sector group and is the growth sector which can be 
used by regency to support future development. By 
considering the closeness of the gains of the basic 
sectors, policy makers can easily determine which 
PDRB sectors are in line with regency. Sectors in 
this cluster can be said to be potential sectors of 
every regency. 

Analysis of the first cluster result will be 
complete if other PDRB sector clusters are formed. 
In cluster process, three main clusters are expected 
to emerge based on Location Quotient. However 
based on existing rule, only two cluster outputs are 
created based on LQ value. The second cluster is 
PDRB sector group with LQ < 1 as shown in Figure 
9. 

Figures 11a to 11d show sub clusters of LQ < 1 
which is broken down to make further analysis of 
cluster results easier. Figure 11a also shows how 
three regencies with different sectors have close 
development gains. They are Wonogiri Regency 
with sector 6 (S6), Sukoharjo with sector 2 (S2) and 
Pati with sector 3 (S3). The regencies form 
hierarchical cluster with other regencies for 
different sectors, i.e. Semarang Regency for sector 
2 (S2), Purworejo Regency for sector 5 (S5) and 
sector 4 (S4), Batang Regency for sector 5 (S5) and 
Brebes Regency for sector 9 (S9). 

The closeness of development gains for other 
sectors of every regency is shown in Figure 11b, 
Figure 11c and Figure 11d. In the second cluster 
result, every cluster member is categorized as a 
non-basic sector without any competitive advantage 
at all. It means sectors in cluster LQ < 1 are non-
potential sectors, so they should receive serious 
attention from policy makers to develop them in the 
future. The information of closeness of 
development gains of non-potential development 
based of hierarchy formed from this cluster also 
shows that several sectors in certain regencies have 
good non-potential level in the regency or 
compared with other regency. It also shows sector 
of a regency which has similar gain with other 
regency. 

 
 

 
 
 
 
 
 
 
 
 

a 

 
 
 
 
 
 
 
 
 

b 

 
 
 
 
 
 
 
 
 

c 

 
 
 
 
 
 
 
 
 
 

d 

Figure 11: Sub cluster LQ < 1 

Cluster results were tested using cophenet 
distance value comparison to examine whether the 
formed clusters are the best solutions or not. The 
best range of cophenet value is generally 
approaching 1. The result of test of both groups 
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show that cophenet coefficient value for the first 
group (basic sector with LQ > 1) is 0.9634, while 
for the second group (non basic sector with LQ < 1) 
is 0.8025. It means the hierarchical clusters formed 
in both main groups are very good.  

The result of classification by MACLoQ can 
visualize the comparison between sectors, not only 
in the same region but also sectors in different 
regions. Conventional LQ analysis doesn’t have 
this visualization. Existing hierarchical form also 
shows how one sector has development gain 
closeness with another sector based on the distance 
value of each sector. 

Based on the test on all four approaches to 
identify the potensial of GRDP sectors, it is known 
that the MAQLoQ method is able to cover some of 
the functions that are not able to conduct by LQ and 
HAC. In addition to identify the potensial of GRDP 
sectors through the results of the clusters, 
MACLoQ is also able to cluster the potensial of 
GRDP sectors on the LQ value. Moreover, it is also 
added by the ability to visualize the proximity of 
potential sectors possessed by every District. Table 
4 shows the differences in the ability of the four 
methods. 

 
Table 4. Differences between LQ, HAC, and MACLoQ 

Ability LQ HAC MACLoQ 
Regional GRDP sectors 
Clustering 

No No Yes 

Visualization of the 
proximity of  regional 
GRDP sector 

No Yes Yes 

Visualization of the 
proximity of the regional 
GRDP sector 

No Yes Yes 

 
8. CONCLUSION 

Classification of PDRB sectors using LQ can 
only classify sectors into potential and non-
potential sectors, but unable to show the closeness 
of development gains of the sectors, whether in one 
regencies or not. Meanwhile, classification of 
PDRB sectors using HAC is the opposite of LQ. 
Classification of PDRB sectors of regency by HAC 
can show the closeness of development gain of 
every sector, but can’t show the potential and non-
potential PDRB sectors. Meanwhile, classification 
of PDRB sectors using MACLoQ generally can 
show which one is the potential sector and which 
one isn’t. Moreover, cluster result by MACLoQ can 
show comparison of development gains among 
sectors, whether in the same region or not. The 

result of classification by MACLoQ in this paper 
forms two main clusters. The result of both main 
clusters are reclassified to see the closeness of 
development gains among PDRB sectors and 
regencies. The classification result shows that the 
first cluster (LQ > 1) has many PDRB sectors in a 
single regency or between regencies which have 
sector potentials close to each other and form 
higher hierarchical cluster to further see the relation 
and closeness of development gains of PDRB 
sectors. Meanwhile, the second cluster (LQ < 1) 
also shows the same visualization as the first fluster 
but shows opposite gains. The second cluster shows 
how the sectors of a regency aren’t potential 
sectors, so they should be prioritized in future 
development. 

Cluster result by seeing visualization of 
closeness of development gains of every sector in 
regency, whether potential category (the first 
cluster with LQ >1) or non potential (the second 
cluster with LQ < 1) can be used as consideration 
for policy makers to decide the direction of future 
development.  
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