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This study aims to test the formation of the optimum portfolio using the
cluster method. The data used are of financial statements and stock prices
of the companies listed on the LQ-45. index The results of this research
show that the cluster method can be used to form the optimal portfolio.
This is because using the cluster method; the research samples were divided
into three clusters that are united to the same characteristics of each com-
pany. Further research can be added the research indicators and research
sample used in order that the results obtained are more varied.

Abstrak

Penelitian ini bertujuan untuk menguji secara empiris pembentukan portofolio op-
timal menggunakan metode kluster. Data yang digunakan adalah laporan keuan-
gan dan harga saham dari perusahaan-perusahaan yang terdaftar di indeks LQ-
45. Hasil dari penelitian ini menunjukkan bahwa metode kluster dapat digunakan
untuk membentuk portofolio optimal. Hal ini dikarenakan dengan metode kluster,
sampel penelitian dibagi menjadi tiga kluster yang disesuaikan dengan karakteristik
masing-masing perusahaan. Diharapkan pada penelitian selanjutnya dapat ditam-
bahkan indikator penelitian dan sampel yang digunakan agar hasil yang didapat-
kan lebih bervariasi.
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INTRODUCTION

The last few years, in Indonesia, demand
increased in the capital market investments. This
is because the capital markets bring together two
interests, i.e., the party that excess funds and tho-
se who need funds (Mirah & Wijaya, 2013). In
addition, activities in the capital markets have
developed, due to the increased desire for busi-
ness travelers looking for financing sources other
than banks (Susilowati et al., 2016). Wijayanto
(2010) suggests that alternate funding from wit-
hin the company’s profit came from the company
who was arrested, while funding from outside the
company can either be a creditor of the debt as
well as the nature of the funding of the participa-
tion in the form of shares (equity).

Yulianto et al. (2016) also states that com-
panies that give priority to profits and seeking
increased investment will pay dividends, but the
dividend payment it can also be obtained from
detained nor profit from debt (investors). Com-
panies that produce a high and stable profit will
get a positive response from investors, and in-
vestors are willing to pay its share price higher.
Return the stock will rise with increasing stock
prices (Sudiyanto & Suharmanto, 2011). So that
the capital markets have a function as the most
allowed to imprint the party capital for the excess
funds. The investment could be in the form of
financial assets such as stocks, bonds, or mutual
funds (Pardosi & Wijayanto, 2015).

An investor will be faced with profit (re-
turn) and the risk if invested in the capital market.
Return and risk of investing in the capital market
are in price and very volatile. Investors are also
aware of the high risks in addition to focusing on
the return of investing in capital markets (Wati et
al., 2015). The funds that are owned by investors
will restrict investors in portfolio formation. So
investors can only buy shares at a certain amount.
These conditions encourage investors to form the
optimal portfolio with the best combination of
risk and return (Adiningrum et al., 2016). Becau-
se one of the factors taken into consideration in
investment decisions is the return (Hermawan,
2012).

Tandelilin (2010) split the risk stake into
two types, namely, systematic risk and unsyste-
matic risk. Systematic risk will affect all types of
stocks while unsystematic risk only affects one
type of stock or a particular sector. Investors are
unable to eliminate the systematic risk that im-
pacts the entire existing stocks in the stock mar-
ket, but investors can reduce unsystematic risk
through diversification by forming a portfolio so

that the risks are borne by the investor can mini-
mize.

The funds that are owned by investors will
restrict investors in portfolio formation. So in-
vestors can only buy shares at a certain amount.
These conditions encourage investors to form an
optimal portfolio with the best combination of
risk and return (Adiningrum et al., 2016).

Portfolio optimization can be done using
the model of single-index model and Markowitz.
Markowitz’s model shows that if wanted to es-
tablish a diversified portfolio with good, then
the stocks in the portfolio should have a negative
correlation coefficient, but in fact in the capital
markets there are no two pieces securities that
are identical (correlated +1) or counterclockwise
(correlated -1) all the time and even the correla-
tion of two securities in the stock market there is
not perfect at all (Hartono, 2016).
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Figure 1. The Graph of Increasing Total Compa-
nies at IDX

Based on the above graph, looks each year
the number of companies listed on the Indonesia
Stock Exchange (IDX) increased during the yea-
rs of research. This means that every year there
is the addition of the company will increase the
number of companies listed at the IDX. While
the use of the correlation coefficient in the calcu-
lation of this will be increasingly difficult to de-
termine the optimal portfolio because currently
the greater number of shares traded (Tandelilin,
2010). Thus, the use of the model would comp-
licate the formation of the Markowitz portfolio
optimal at this time.

Single index model is a development of
the model Markowitz. In contrast to the model
in the model, Markowitz single index also takes
into account the risk-free assets. This model can
simplify calculations in model Markowitz by pro-
viding the input parameters required in the model
Markowitz (Jayati et al., 2017).

Witiastuti (2012) performs a comparison
between the single-index model with the model
naive diversification. Such research mentioned
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that the risk on a single index model differs sig-
nificantly with the naive method of portfolio risk
diversification. In a small sample, the performan-
ce of a single index model of a portfolio of good
nor naive diversification equally inferior. Wati et
al. (2015) conduct analysis regarding the use of
a single index model in the form of an optimal
portfolio. Results of the study indicated that the
model index of composition return expectations
of 2.71% and the risk of 0.14%. This indicates
that the single-index model can minimize the risk
because the value of the risk is smaller than the
value of return expectations.

In addition, refer to some sources that the
model will be used in difficult Markowitz to exa-
mine with the number of shares in the complex,
while the single-index model is often found not
closely look at diversification that will be inclu-
ded in the portfolio (Tandelilin, 2010; Pambudi,
2016). While this research has a goal to help, in-
vestors choose stocks that are very much using
the cluster method. This clustering method is
used also to classify stocks based on the charac-
teristic equation (Pambudi, 2016).

The cluster method has advantages, i.e., its
ability to incorporate many factors into conside-
ration in the grouping. (Pambudi, 2016). Accor-
ding to Gudono (2014), cluster analysis algorithm
is a technique, not a tool of statistical inference,
resulting in the implementation does not have to
consider the distribution of the data should be
normal or not. However, the researches about
the stock portfolio analysis using cluster analy-
sis have been widely used. Subekti et al., (2017)
outlines the process of a grouping of stocks on
the preparation of the portfolio by using two met-
hods of clustering techniques, namely K-means
and average linkage. Tola et al. (2008) performs
analysis on the formation of portfolio optimal
correlation coefficients by grouping in a cluster.

The cluster method in this research use
approach to K-means. According to Babu et al.
(2012) that the K-means cluster methods are the
method most frequently used the cluster. In ad-
dition, the selection of the K-means approach is
also based on the research of Nanda et al. (2010)
as saying that the method of K-means cluster ap-
proach produces a diversified portfolio that is bet-
ter than the other two approaches, namely Fuzzy
approach CMeans and Self Organizing Folders
(SOM). The first step in categorizing the stocks
within a cluster is done by determining factors
into selection criteria into clusters (Elton & Gru-
ber, 1971). The selection criteria for these stocks
can be done by considering the ratio of the mar-
ket against the stock (Nanda et al., 2010).

The research using the cluster approach
has been done before by some of the world’s re-
searchers. (Babu et al. 2012); (Pambudi, 2016);
(Guam & Jiang, 2007); (Lahmiri, 2016); (Zhang
& Maringer, 2010); (Nanda et al., 2010). The re-
sults of these studies state that the cluster method
can be used to help investors choose stocks that
will be included in the portfolio optimally.

This study aims to test empirically that the
selection of stocks with the method of cluster ap-
proach can produce an optimal portfolio that has
good diversified and also good performance. Op-
timal portfolio selection model was first introdu-
ced by Harry Markowitz. Markowitz published
journal articles in the Journal of Finance in 1952.
The famous model with the advice “do not put
all your eggs into a basket,” because if the bas-
ket falls, all the eggs in the basket will be broken.
In the context of investments, refers to the advi-
ce “do not invest all the funds that we have just
one asset, because if those assets fail, then all the
funds invested will disappear.” Overview of the
teaching looks simple, but in theory, Markowitz
portfolio showed quantitatively why and how di-
versification could lower risk portfolio (Tandeli-
lin, 2010).

The important contribution of Markowitz
was his findings that the return of assets that is
correlated between each other, and are not inde-
pendent. Therefore, the risk of a portfolio should
not be calculated from the sum of all of the risks
of existing assets in the portfolio, but also consi-
der the effects of linkages between the asset in re-
turn estimating risk portfolio. Contributions due
to the existence of the relationship between the
return of assets can be represented by the value
of the covariance. Covariance is a measure of the
absolute which shows the extent of the return of
both the securities in the portfolio tend to move
together (Tandelilin, 2010).

In the world of finance, a portfolio is used
to mention a set of investments that are owned
by institutions or individuals. Having a portfolio
is often a part of the investment and risk mana-
gement strategy called diversification. By having
some assets, certain risks may be reduced (Hapsa-
r1 & Chandra, 2012).

Investors who think rationally will select
the optimal portfolio. Establishment of the opti-
mal portfolio can be done with the model or the
single index model Markowitz. To determine the
optimal portfolio with these models then requi-
red first is an efficient portfolio (Hartono, 2010).
A portfolio is considered efficient when the port-
folio generates expected a high return and low-
risk Lubis (Merliana et al., 2015). To lower the
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risk of an investment, the investor needs to di-
versify (portfolio). Diversification (portfolio) can
mean that investors also need to form a portfolio
through the combination of election a number of
assets in such a way so that the risk can be mini-
mized without having to lower the return expec-
tation ( Tandelilin, 2010).

Portfolio formation method with classical
or traditional methods using only the random di-
versification or the technique randomly without
looking at the characteristics of the investment.
Investors assume that the more assets went into
the portfolio will be the smaller the risks borne.
In fact, at some point, if the amount of the asset
is increased then decreased risk will make it mar-
ginally less (Jayati et al., 2017). This then con-
tinued towards the efficient diversification deve-
loped by Markowitz in 1952 (Witiastuti, 2012).
Unlike the random diversification, diversificati-
on Markowitz will consider the characteristics
of assets as components of return expectations
as well as the industrial classification of an asset
(Jayati et al., 2017).

The Markowitz diversification model was
introduced in 1952, the return of assets of mutual
correlating and not independent. Calculation of
the risk of a portfolio is calculated by considering
the relationship between return and risk assets
portfolio are measured through the correlation
coefficient or covariance (Tandelilin, 2010). On
the other hand, models use only the rated Marko-
witz return expectations, and risk considerations
did not consider the risk-free asset (Adiningrum
et al., 2016).

The Markowitz diversification model was
introduced in 1952, the return of assets of mutual
correlating and not independent. Calculation of
the risk of a portfolio is calculated by considering
the relationship between return and risk assets
portfolio are measured through the correlation
coefficient or covariance (Tandelilin, 2010). On
the other hand, models use only the rated Marko-
witz return expectations, and risk considerations
did not consider the risk-free asset (Adiningrum
et al., 2016).

Clustering Method

The cluster method is a method that is
commonly used in multivariate data analysis
(Tola et al., 2008). The goal of clustering is to
obtain a partition which means in a set of n va-
riables within groups of data in accordance with
its characteristics. Gulo (2002) stated that clus-
ter method could be used to classify stocks. This
classification is based on the equation some pre-
determined characteristics into a single cluster,

so that each cluster can be distinguished from
each other. As for previous studies that have used
cluster method in the field of a stock portfolio.

Tola et al. (2008) introduces the technique
of optimization portfolio formation using the
¢,luster method. This research was conducted to
investigate the formation of the optimal portfolio
by comparing model Markowitz and cluster met-
hod. The data used are the data from the New
York Stock Exchange years 1988-1998. The ap-
proach used was cluster model approach single
linkage and average linkage. Also used Random
Matrix Theory (RMT) as filter data using a mo-
del from the formation of Markowitz. Portfolio
formed by single linkage method has a higher le-
vel of risk compared with the model already done
Markowitz filtering with RMT (Random Matrix
Theory). While the average linkage shows better
results than the single linkage method.

Nanda et al. (2010) made a comparative
approach in the cluster method to classify stocks.
These approaches include K-Means, Fuzzy C-
Means, and Self Organizing Folders (SOM).
This research was done on the stock market in
India by using some consideration. As for con-
sideration were: the rate of return, the ratio of
stock price per earning the (p/e), price to book
value (P/BYV), price per cash EPS (P/CEPS), the
value of the company per EBITDA (earnings
before interest, depreciation, amortization & ta-
xes), and capital market per sales. The result was
the K-Means method showed better results from
fuzzy C and SOM.

Babu et al. (2012) doing research using the
cluster approach to K-means. K-means took in
this research because the rated approach that is
often used in the cluster method. On the other
hand, the study adds variable, i.e., HAC (hie-
rarchical agglomerative clustering) in K-means
forming a combination, i.e., HRK (Hierarchical
Agglomerative and Recursive K-Means Cluste-
ring). They used five considerations of financial
ratios that thinks it is important to measure the
performance of the company. Five of these ratios
were: operating margin, ROE, ROTA, Equity to
Capital, and receivable turnover. The result was
the method of K-means method better than HAC
(Hierarchical Agglomerative Clustering). HAC
will be better than k-means when the level of
certainty is 0.9 if the level of certainty is not the
number of accuracies when the threshold of high
purity resultant cluster would be more fitting. K-
means is one of the simplest forms of grouping.
The procedure is simple and straightforward to
classify the data provided via a number of clus-
ters. Determination of centroid is done by taking
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the first data as the centroid of the first, second
and second centroid data, and so on until the re-
quired number of the centroid. The next step is to
calculate the distance from the point to be on the
cluster to the centroid of each existing and grou-
ped according to the distance to the closest cent-
roid. When all points are already entered into the
grouping, then the first step is completed.

The next step, it is necessary to calculate
back k-new centroid as the barycenters of the
resulting group. After having k-centroid, which
tested back against k-centroid. The calculation
of k-centroid and conducted repeated until k-
centroid is not moving anymore. Algorithms are
as follows:

The firm size is basically a grouping the
companies into several groups, including large
companies, medium, and small. The company’s
scale is a measure used to reflect the large to
the small; these are based on the total assets of
the company . The size of the company is the
company scale as seen from the total assets of
the company at the end of the year. Total sales
can also be used to measure the magnitude of
the company. Because total assets can become a
benchmark size of the company, then this can be
simplified by transforming into natural logarithm
(Ghozali, 2006).

The firm size is average total net sales
for the year in question until a couple of years.
In this case, the sale is greater than the variable
costs and fixed costs; it will be retrieved amount
of income before taxes. Conversely, if sales are
less than the variable costs and fixed costs, then
companies will suffer losses (Brigham & Hous-
ton, 2011).

Return on Assets (ROA) is a ratio of pro-
fitability that could measure the ability of the
company in generating profit from assets that
are used for the company’s operations (Maftuk-
hah, 2013). According to Tandelilin (2010) is the
extent to which depictions of the ROA ability
assets owned by the company can generate pro-
fit. According to Kamsir (2014), ROA is a ratio
that shows results over the total assets used in the
company. According to Fabozzy (2000), ROA
sees how far the investment that has been imp-
lanted was able to provide the expected profit re-
turns and investments are in fact the same as the
company’s assets are implanted or placed.

ROA was able to measure the ability of
a company making a profit in the past and then
projected into the future. Assets or the assets in
question are all company property, which is ob-
tained from its own capital or foreign capital that
has transformed the company into a corporate

asset-assets for the company’s operations. So the
company’s performance can be seen from the fi-
nancial ratios (Asmi, 2014). In addition, accor-
ding to the Solikhah and Wahyudin (2017) ROA,
ROE, and EPS can exhibit the condition of the
good company.

Financial ratio analysis can help the bu-
siness person and the other financial statement
users in assessing the company’s financial reports
(Khajar, 2010). ROE relies heavily on small or big
companies; many companies are still categorized
a small company has a relatively small capital,
this makes the value of the ROE became small.
ROE compared net profit after tax with equity
has been invested by the shareholders of the com-
pany (Van Horne and Wachowicz, 2005). This
ratio indicates the power to generate a return on
investment based on the book value of the sha-
reholders and is often used in comparing two or
more companies top investment opportunities
are good and effective cost management.

Eko (2010) performs a comparison bet-
ween the single-index model with constant cor-
relation model. The study concluded that the
establishment of the portfolio using the constant
correlation have better performance if compared
with the formation of the optimal portfolio that
was created by using a single index model.

Pardosi and Wijayanto (2015) performs a
comparison of return and risk to the portfolio in-
cluding stocks and not including portfolio. The
approach of Markowitz used to compare bet-
ween portfolio and not a portfolio. Results of the
study state that there is no distinction between
risk and return portfolio stocks and not a port-
folio.

The above studies do not pay attention to
the diversification of stocks that are included in
the portfolio. On the other hand, in this research
will put a new method that will hopefully gene-
rate stock groups that are well diversified. This
study will consider the ratio-the ratio of ROA,
ROE, and the size of the company. This is becau-
se in previous research, conducted by Nanda et
al. (2010) chose members who have best perfor-
mance ratio will be selected to form the optimal
portfolio. As for the frame of mind in this rese-
arch are as Figure 2.

= D Performance?

Optimal
Portfolio

Figure 2. Proposed Framework
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METHOD

This research is quantitative descriptive
research types, i.e., calculating the data in order
to produce a quantitative interpretation which
includes performance measurement (Trihastu-
ti, 2012). The population in this research is the
registered shares in the joint stock of har index
(THSG) at the 2012-2016 research period. The
sample in this research is the stock listed on
the LQ-45 index. Samples were taken from the
LQ-45 index because in it there are stocks that
traded often. Investors know that inside the LQ-
45 index represents stocks of the most liquid. In
addition, index LQ-45 is also a composite of se-
veral different industrial sectors so that expected
to represent the population, i.e., represent stocks
from different industry sectors listed on the stock
exchange. By using purposive sampling, acquired
22 companies that are examined in this study.

There are two steps in the process data
using the cluster method in this research. The
first step is done in the cluster method is to cal-
culate the value of the ROE, ROA, the value
of the firm’s size, return, and variance for each
stock. After that, do the normalization of data
by changing the previous data into a form the z-
score (Pambudi, 2016). Normalization of data
useful for the position data and can be compared.
In addition, normalization of data is also useful
to be able to produce accurate and quality cluster
(Mohamad & Usman, 2013). Test of normality
in this research was conducted with the help of
SPSS 21.0 Kolmogorov Smirnov-test with. Pro-
visions distributed data with normal is when the
significance of test results-Kolmogorov Smirnov
is greater than 0.05.

The next step is posting validation index to
determine how the number of clusters (k) based
on the optimal dimensions of the ROA, ROE,
and the size of the company. Index validation
process carried out with the use of software In
their usage, r. package NbClust is validation col-
lation tools in the software R. once known the
value of k, then the optimal value of k is used for
the grouping to approach K-means (Charrad et
al., 2014). The algorithm on the k-means appro-
ach used thus categorizing the stocks into k clus-
ters with minimizing the number of squares bet-
ween the distance of the sample to the center of
the cluster for each indicator ROE, ROA, and the
size of the company. According to Fan (2010),

the algorithm can be formulated as follows:

n min

1 2
min, Y’ (E 47 - c,,||2>
i=i p=1,...k

Which are:

AT:Dimension member I in one cluster

Cp: Indicates the center of each cluster from the
cluster 1 and cluster k

After doing the first phase in the grouping,
the next step is to create a classification into sub-
clusters are smaller. The goal is to get a group that
has the best performance ratio (Pambudi, 2016).
From the results of sub-clusters which then serve
as the optimal portfolio Shaper. In which phase
two done based on the value of return, excess
return against risk, and risk (Sharpe Ratio). By
performing the first stage and second stage of
clustering methods, expected stocks that go into
the formation of optimal portfolios will have a le-
vel of diversification with both and have the best
performance ratio. After knowing the results of
the grouping optimum stock through the cluster
method, next up is the measurement of the per-
formance of the stocks.

Sharpe Index

Tandelilin (2010) states that Sharpe index
basing his calculations against the concept of the
capital market line (capital market line) as peg
might guess that is by dividing the risk premium
with the portfolio standard deviation during me-
asurement, where the standard the deviation is
the total risk. Thus, the Sharpe to measure risk
premium resulting from each unit the risks invol-
ved (Aldias & Yulianto, 2017). With these calcu-
lations, the higher the value, the better the perfor-
mance measurements that are generated. Sharpe
index measurement is formulated as follows:

Si=@Ri-Rf)/ gj

Which are:

Sj : Sharpe Index

Rj : Average portfolio return j measurement pe-
riod

Rf : Average return risk-free assets over a long pe-
riod measurements

oj : Standard deviation j portfolio during the pe-
riod of measurement

Treynor Index

According to Halim (2005), in this method,
the performance of the portfolios is measured by
means of comparing the risk premium between
the risk portfolio are stated with the beta. The cal-
culation of this index is not much different with
the Sharpe index, only in this index standard
deviation in Sharpe’s index was replaced with the
beta. Here is the formula:
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Tj=(Ri-Rf) / B

which are:

Tj : Treynor Index

Ri: Average portfolio return j measurement peri-
od Rf = average return risk-free assets over a
long period measurements

: Portfolio beta j during the measurement pe-
riod

B

Jensen Index

This method is based on the concept of
the securities market line (the securities market
line) which is the line that connects the market
portfolio with a risk-free investment opportunity
(Halim, 2005). This index shows the difference
between the actual return rate with the retrieved
portfolio with the level of return expectations if
the portfolio is on the capital market line. The for-
mula is:

] =R -[RF + (R, - RF) ]

Table 1. Lists of Research Sample

Which are:

J, : Jensen index

R : Average return portfolio p during the period
of observation

RF: The average rate of return risk-free during
the period of observation

B, : Beta portfolio p

RESULTS AND DISCUSSIONS

This research uses the object of research of
stocks listed in the index of LQ 45 in 2012-2016.
The object of the research is then given criteria-
criteria for selecting samples that will be used in
this research. The criteria of a sample to be ta-
ken for research include: LQ 45 index listed on,
never delisting during the period of research, al-
ways publish the financial statements during the
period of research, and entered into a period of
research. Shares of companies that are used as
the sample of the study after the criteria imposed
totaling 22 company samples. A list of company
names that are used can be seen in Table 1.

Code Company

AALI PT Astra Agro Lestari Tbk

ADRO PT Adaro Energy Tbk

ASIT PT Astra International Indonesia Tbk

ASRI PT Alam Sutera Realty Tbk

BBCA PT Bank Central Asia (Persero)Tbk
BBNI PT Bank Negara Indonesia (Persero)Tbk

BBRI PT Bank Rakyat Indonesia (Persero)Tbk
BMRI PT Bank Mandiri (Persero)Tbk

CPIN PT Caroen Pokphand Indonesia Tbk
GGRM PT Gudang Garam Tbk

INDF PT Indofood Sukses Makmur

INTP PT Indocement Tunggal Perkasa Tbk
JSMR PT Jasa Marga (Persero) Tbk

KLBF PT Kalbe Farma Tbk

LPKR PT Lippo Karawaci Tbk

LSIP PT London Sumatera Tbk

PGAS PT Perusahaan Gas Negara (Persero) Tbk
PTBA PT Tambang Batubara Bukit Asam (Persero) Tbk
SMGR PT Semen Indonesia (Persero) Tbk
TLKM PT Telekomunikasi Indonesia (Persero) Tbk
UNTR PT United Tractor Tbk
UNVR PT Unilever Indonesia Tbk
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Normality Test

Prior to clustering the data and test the
performance of the portfolio, all data must be en-
sured to be distributed normally. Therefore, the
test should be done against data normality ROA,
ROE, company size, and variances against return
first. The data that is to be tested is converted in
the form data after the Z-Score. The purpose of
the convert into the value of the Z-score is so that
the scale can be likened or grouping is normali-
zed so that the values between variables not be
embedded too far. The value of the Z-Score is
used only at the time of determining the grou-
ping.

Based on the test results, obtained Kolmo-
gorov Smirnov-value significance of 0.972. This
means that the significance of the value data,
which provided the sample research has distri-
buted normally. This is due to the value is more
than 0.05 significance value.

Clustering Methods

The cluster method is done with the help
of software R and SPSS 21.0 approach to K-
Means clustering. After a test of normality, then
the data already entered in the normal distributed
software R to determined how many clusters
should form.

Based on the results of the output of the
NbClust in the software R, the number of clus-
ters should be formed in the method of K-Means
clustering was as much as 3 (three) cluster. Thus,
the stock data will be grouped in three clusters
or in other words the stock data will form three
diversified stocks that make up the optimum port-
folio diversification.

After it is determined how the values of k
are included in the method of k-means clustering,
the picture below is the result of the output of k-
means clustering with the help of SPSS software:
21.0:

Table 2. K-Means Clustering

Members
Cluster 1 1
14
3 7
Valid 22
Missing 0

Table 2 shows that by the method of k-
means clustering there are 3 clusters are formed.
Cluster-1 consists of 1 issuer, cluster-2 consists of
14 issuers, cluster-3 consists of 7 issuers.

Based on grouping the data stocks using
k-means clustering approach before, then formed
three clusters. The result of this grouping is also
the establishment of diversification. This is due
to the k-means clustering have grouped shares
according to the characteristics of each cluster.
ROA, ROE, company size, variance, and the re-
turn is an indicator of consideration in this grou-
ping.

The data in the tables below are prelimina-
ry data before converted in the form of z-score.
This is because the value of the Z-score is alrea-
dy in use at the time will form clusters using k-
means clustering approach. Therefore, to analyze
how the diversification that forms required initial
data ROA, ROE, company size, return, and the
variance to be seen how the characteristics of di-
versification that is formed. As for the data that is
available in the Table 3.

Table 3. Cluster-1 Result

Code X1 X2 X3 X4 X5
ROA ROE Size Return  Variants
UNVR 4548 12592 13,245,308 2219 .0141

Based on the previous analysis have been
explained that the table above is a result of the
cluster formed by category the value of ROA,
ROE, and return the above average. Members of
the cluster-1 were only one Member, so in this
cluster are not formed diversification. Thus, the
result of cluster-1 cannot be used as a combining
optimal portfolio.

Table 4. Cluster-2 Result

Code X1 X2 X3 X4 X5
ROA ROE Size Return  Variants
AALI 11.82 17.11 18,336,420 -.0445 .0346
ADRO 3.94 7.81 79,385,374 -.1021 .0779
ASRI 6.23 16.04 16,196,619 .0750 .0999
CPIN 12.70 21.17 19,768,408 1351 .0672
GGRM 9.03 15.12 55,364,573 .0750 .0365
INTP 17.32 19.74 27,207,263 .0349 .0212
JSMR 4.26 11.88 35,040,630 .0841 .0430
KLBF 16.03 20.47 12,308,594 .1988 .0486
LPKR 4.71 10.30 36,172,224 .1089 .0562
LSIP 9.66 11.66 8,497,940 -.0528 .0413
PGAS 13.33 23.98 71,129,044 -.0204 .0656
PTBA 14.10 22.99 14,672,566 -.1438 .0162
SMGR  14.85 21.05 34,813,330 .0359 .0548
UNTR 8.06 12.58 58,732,307 -.0492 .0169
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Table 4 is a result of the cluster formed by
the average value of the ROA, ROE, company
size, and return a negative or under on average,
but the value of risk that is above average. Cate-
gory optimal portfolio selection is minimal risk
and maximum return. Results on cluster-2 are
inversely proportional to the optimal portfolio of
the common stock category. Thus, the results of
the cluster-2 is not a share which categorized the
optimal portfolio formation.

Table 5. Cluster-3 Result

Code X1 X2 X3 X4 X5
ROA ROE Size Return  Variance

ASIT 9.12 1895 227,917,400 .04 .0067
BBCA 291 20.89 552,566,837 .14 .0061
BBNI 2.14 1547 449,631,839 .07 .0088
BBRI 3.06 24.17 772,309,095 13 .0087
BMRI 224 17.82 834,505,512 .09 .0039
INDF 5.37 10.62 81,523,447 .08 .0226

Table 5 is a result of the cluster formed by
the average value of the return and the size of the
companies that are above average. Stocks that are
formed from the results of the cluster, this is the
best category in between the other two. This is
because on the previous explanation that the clus-
ter member has the value of return above average
and risks under the average. Therefore, the mem-
bers who are present in the cluster-3 best stocks is
the optimal portfolio formation.

Weighting the proportion of shares the re-
sults of the cluster is performed using a single in-
dex of the model formulation. This is because the
cluster method is just an algorithm, not the gauge
inferential statistics. Thus, to measure weighting
can be done with the absorption of a single index
model formulation. The calculation of the weigh-
ting, then the formulation can be shown in the
following table:

Table 6. The weighting of Optimal Portfolio

Kode Bobot
ASII 3.96%
BBCA 21.39%
BBNI 5.84%
BBRI 21.50%
BMRI 30.32%
INDF 3.97%
TLKM 13.03%
Total 100%

Based on the table above, it can be noted
that the proportion of shares of the highest is low
and most BMRI was INDF. Method of cluster
successfully formed the shares forming the opti-
mal portfolio with a number of issuers as 6 cor-
porations.

After knowing the grouping shares based
on the method of the cluster, the next step is to
analyze the performance of a portfolio that inclu-
ded in the optimal portfolio. As for the projec-
tions to be used is the Sharpe index Jensen, index,
and index Treynor.

Table 6. Portfolio Performance

Kluster Indeks Indeks Indeks
Jensen Sharpe Treynor

2 .1901 .1509 .0146

3 .1856 1.1452 1251

Based on the results of the calculation of
an index of Jensen, Sharpe, Treynor and from the
table above, the stocks are selected to form the
optimal portfolio are stocks that are included in
cluster 3. In this case which is shares in cluster 3
potentially can form an optimal portfolio. In ad-
dition, the results of the previous cluster output
the result in accordance with the results of calcu-
lations using index Jensen, Sharpe, and Treynor.

The use of the method for the formation
of an optimum portfolio cluster is done using
multiple stages. The first stage by calculating the
entire value of the indicators used to establish an
optimal portfolio. After calculating the indica-
tor, then convert the values into the form z-score.
The next step is to enter data into the software z-
score R to determine how the number of clusters
(amount k on approach to k-means) is the best.
Thus, this led to the k-means clustering approach
can classify data in accordance with its charac-
teristics form the cluster 3.

Cluster-cluster 1, 2, and 3 were formed
based on the cluster with the characteristics of
each. Cluster-1 consists of the UNVR, where
the member is based on the value of the ROA,
ROE, and return a far above total average. This
is evidenced by the positive value of the ROA,
ROE, and the return on the results of the k-means
cluster, which indicates that the value is the value
above average. While the value of the company’s
size and variance (risk) get value negative. Be-
cause cluster-1 only consists of one company, so
there can be seen the diversification, and in this
cluster are not allowed to be analyzed further.

Cluster-2 has 14 members. Based on the re-
sults of k-means clustering, the cluster was found
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to have the characteristic value of the ROA,
ROE, company size, and return below the avera-
ge. While the risk of this cluster has a value above
average so that within the cluster is certainly not
in line and reject the theory of optimal portfolio
that was introduced by Markowitz (1952). This
is because in the cluster-2 return value is smaller
than the value of the risks involved.

Cluster-3 has 6 members. Each Member
has the characteristic value of the ROA, ROE,
and the risks that under average. While the va-
lue of the return and the size of the company is
above average. The results of this cluster support
the optimal portfolio theory introduced by Mar-
kowitz (1952). This is because in the cluster-3,
its members have a value higher than the return
value of the risk, so it is in the cluster-3 can be
analyzed more about optimal portfolio proporti-
on with the performance of its portfolio.

After calculation, the result of portfolio
performance clusters with k-means clustering
approaches has in common the result with index
Jensen, Sharpe, and Treynor. It is shown that the
cluster-3 has a better index value of cluster-2.
Thus, the conclusion can be drawn that the clus-
ter-cluster 3 is best to form the optimal portfolio
with also saw the diversification of its shares.

The results of this study support previous
studies. Research Babu et al. (2012) stated that
the method of k-means clustering could divide
multiple groups with the same characteristics of
the stock so that it will maximize the yield and
minimizing the risks in investing. The study also
supports the research of Nanda et al. (2010) sta-
ting that the method of k-means clustering has
better performance than the Fuzzy cluster met-
hod and SOM. This statement is answered in
this research, due to the approach of the k-means
clustering in this study were able to select stocks
that have a risk rating is lower than the return and
vice versa, are able to classify stocks that can pro-
vide a greater advantage of the level of risk.

This research can provide an overview
to the investor that the cluster methods can be
grouped based on stocks with a value of mini-
mum risk and maximum return. The study also
supports the statement of the Tandelilin (2010)
stating that the model Markowitz would be hard
is used to analyze the stocks amounted to much.
This is because the cluster model results are more
easily understood and can form a diversified stock
with more simple. In addition, with the formati-
on of diversification which can be seen from each
Member of the cluster, the results of this research
also supports research Pambudi (2016) stating
that a single index model made by some resear-

chers previously do not look at diversification so
that the cluster model can be used as an alternati-
ve to forming the optimal portfolio.

Portfolio performance measurement index
measured from Jensen, Sharpe, Treynor and pro-
duced that cluster-3 has better performance than
the cluster-2. So the portfolio that will produce
the maximum return and minimal risk are loca-
ted on the cluster member shares-2. As for the
proportion of each of its shares: ASII (3.96%),
BBCA (21.39%), BBNI (5.84%), BBRI (21.50%),
the BMRI (30.32%), INDF (3.97%), and (TLKM
13.03%).

CONCLUSION AND RECOMMENDATION

Based on the results of such research could
be taken to the conclusion that the cluster can be
used as a method of forming the optimal port-
folio based on characteristic value variables that
serve as indicators of measurement against the
return of a company. K-means clustering met-
hod used in this research cluster 3 best tailored to
each company’s characters in common. This re-
search supports research conducted by Nanda et
al. (2010); Babu et al. (2012) concerning the use
of the method for the formation of an optimum
portfolio cluster. Nanda et al. (2010) States that
the k-means clustering method is the best method
if compared with the method of fuzzy c-means
and SOM. While Babu et al. (2012) stated that
the use of k-means clustering method in his re-
search because of this approach is the approach
most often used in analyzing a grouping based on
similarity to object/ characteristic. For investors,
the cluster method with k-means clustering ap-
proach can be used to create an optimal portfolio
diversification. Further research is expected to
make the period of study is longer and use objects
as well as indicators of research that different.
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