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Abstract This study shows that the two-stage k-means clustering method can improve prediction
performance by predicting the stock price, To this end, this study introduces the two-stage k-means
clustering algorithm and tests the prediction performance through comparison with various machine
learning techniques. It selects the cluster close to the prediction target obtained from the k-means
clustering, and reapplies the k-means clustering method to the cluster to search for a cluster closer
to the actual value. As a result, the predicted value of this method is shown to be closer to the actual
stock price than the predicted values of other machine learning techniques. Furthermore, it shows a
relatively stable predicted value despite the use of a relatively small cluster. Accordingly, this method
can simultaneously improve the accuracy and stability of prediction, and it can be considered as the
new clustering method useful for small data. In the future, developing the two-stage k-means clustering

is required for the large-scale data application.
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Table 1. Related works

Type Author Subject
KOSPI200 Index Prediction using
Park et al.(2009) ARIVA, etc
. KOSPI Yield prediction using AR,
Kim & KIm(2009) GARCH. etc
Kwon et al.(2010) Fur_m s operating profit and stock
pric volatility
Stocl price prediction using EPS,
Heo & Yang(2015) BPS. etc
Park et al.(2015) Effect of thg corrective disclosure
on stock price
Song & Lee(2018) KOSDAQ ﬂrm s stock price using
deep learning
Applic Stock price prediction based on
ation |Song(2002) the accounting information of
KOSDAQ firms
Oyelade et al.(2010) Predicting academ\c‘ achievement
by k-means clustering
Nidhees et al.(2017) Prediction of cancer type using
k-means clustering
Nath et al.2010) Appllca'glon of k—means clustering
to predict travel time
Shinde et al.(2015) Predicting heart ‘attack using the
k-means clustering
Application of k-means clustering
Lee(2011) to develop a firm's performance
prediction model
Chen et al.(2017) Comb\nmg_ k-means clustering
and decision tree
Jamal et al.(2018) Comb\_ne prmclpal components
analysis and k-means clustering
Benmouizaa Combining k-means clustering
& Cheknaneb(2013) and neural network models
200 e e e
Metho v
dology Nanetti et al.(2009) Itera_tlve kfmeahs clustering to
obtain converging cluster centers
Hassan(2018) Re_peated k-means clustering
using adjusted clusters
Salman et al.(2011) Twofstep_ clusteru_n_g for
computational efficiency
Chayangkoon Two-step clustering using EM
& Srivihok(2016) algorithm
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Algorithm: Two stage k-means clustering

1 Set the initial number of cluster & for a given dataset

X={xlxER}
5 Select the class
4 5= {S;‘ mean(S5)) =y, i=1,....k}as follows
!
3 S=arggminy ) [[x |
i=1xES

4 Choose the cluster .S~ nearest to the prediction target
Do step 3 for Sy to obtain the subclass,

C={q, i=1...1}

Determine the subcluster ¢ nearest to the prediction

target

7  Retum the prediction value based on

Fig. 1. Two stage k-means clustering algorithm
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Table 2. Descriptive statistics

(Unit: Won, %)
Firm | Variable | MEAN | STD | MIN | MEDIAN | MAX
Price | 37320 | 7635 | 16700 | 37400 | 56100
s ss | 774 | 741 | 067 | 586 | 100.00
vs | 165 | 500 | 036 | 083 | 100.00
Price | 34736 | 8380 | 19450 | 33300 | 58700
v ys | 275 | 636 | 000 | 152 | 100.00
bls | 248 | 464 | 076 | 163 | 100.00
Price | 26155 | 6581.85 | 12800 | 24450 | 43250
J s | 1008 | 900 | 000 | 861 | 10000
ws | 221 | 474 | 063 | 151 | 100.00
koops | 646 | 469 | 260 | 601 | 10000
halus | 4440 | 1235 | 1548 | 44.08 | 100.00
Comm™ csi | 8732 | 591 74 %0 %
Koi | 141 | 043 | 057 | 164 | 19
Kos | 747.25 | 9846 | 42835 | 74232 | 96842

* STD(Standard deviation), ss(Firm S search), ys(Firm Y search), js(Firm
J search), kpops(k-pop search), halus(hallyu search), rvs(Firm S’ artist
search), bls(Firm Y's artist search), tws(Firm J's artist search),
Csi(Consumer Sentiment Index), Kori(KORIBOR), Kos(KOSDAQ), the
number of search is scaled by percentage.
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Table 3. MAPE comparison

(Unit: %)

Firm OLS LASSO | kmeans SVM NN kmeanscl
S 14.96 14.16 8.31 6.72 38.7 3.89
Y 24.32 24 9.14 8.63 22.69 4.58
J 25.1 24.76 6.62 8.37 17.52 3.46

* kmeans(k-means clustering), kmeanscl(Two stage k-means

clustering)
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2. Comparison of the predicted stock prices
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