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Abstract - Due to the peaceful mood among South Korea,North Korea, and the U.S.A., which had been developed in these 
days, again the building construction companies in Korea have received much attention from the domestic and oversee stock 
investors. This geopolitical situation made us curious about the companies and investigate their rankings to compare with the 
result of the previous study done in 2010. As a result of this study, it was found that 6 out of 18 companies which had been 
initially taken into consider for the study in 2010 disappeared from the Korea Composite Stock Price Index(KOSPI) 
marketduring the last 8 years, and the rankings of the two studies were so greatly mismatched. The rankings of the 
companies was determined by the Technique for Order Preference by Similarity to Ideal Solution(TOPSIS) method mainly. 
However, we conducted making the rankings based on the approach of financial ratio analysis and came to an conclusion 
that there existed much similarity between the two rankings in a statistical sense, which requires us to be careful to 
generalize. 
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I. INTRODUCTION 
 
In this paper The term of an "attribute" is usually 
exchangeably used for that of a "factor" in a multiple 
attribute decsion making(MADM) field. So, we will 
undertake the "attribute" for the "factor" to avoid 
confusion when it comes to the term of a "factor" 
used in a factor analysis. Generally speaking, making 
a decision on which stocks to invest asks investors to 
simultaneously take into account of a number of 
financial and non-financial attributes affecting a stock 
investment and price. This account makes suck an 
investment decision difficult to be made rightly and 
wisely [13]. To resolve the difficulty of the 
investment decision-making problem, many 
researchers have proposed a variety of decision-
making methodologies developed on basis of 
employing MADM methods such simple Simple 
Additive Weighting(SAW), TOPSIS, and Analytic 
Hierarchy Process(AHP). Among them, Kim and 
Jung [11] analyzed the 18 companies’ stocks in a 
building construction industry in 2010 and 
determined their preference ordering using the 
TOPSIS method coupled with the factor analysis. 
Lately, Luo, Lie, and Mo [14] proposed a factor 
analysis model based on the theory of the TOPSIS 
and applied the model to determining the preference 
ordering of the regional service industries in China. 
Guo and Zhang [6] suggested to use a factor analysis 
and TOPSIS method with the fundamental financial 
indices to evaluate companies. Chen [2] also 
suggested the method for measuring a stock value 
using the MADM methods. Specifically, Sevastjanov 
and Dymova [15] proposed a general way to make a 
selection of the proper stocks with the techniques to 
build a stock investment portfolio. Unlike those, 
Zandeih, Vahdani, Soltani, and Roshanaei [20] 

proposed the multiple decision-making technique 
which they called eigenvector -   DEA - TOPSIS 
methodology to evaluate risk embedded in the stock 
investment portfolios. Similarly Hustchison, Adair, 
and Leheny [7] examined a risk of stock investments 
by adopting an AHP method. In a similar vein to the 
previous work, we will discuss our study focusing on 
the 18 companies, being initially undertaken in the 
2010 study, in the building construction industry 
listed in the KOSPI market. The building construction 
industry has played a major role in leading a Korean 
economic development in one way or the other way 
around since the beginning of the 1970s. However, 
many a difficult-to-resolve problem has been ensued 
like a uncontrollable real estate price bubble. 
Meanwhile the companies and the stock investor in 
the industry have tried to take advantage of the 
opportunities formulated by the price bubble to 
maximize the wealth, whose symptom was reported 
to be climaxed just before the 2008 world financial 
crisis. So we were curious about the industry and 
investigated the companies from the investment 
preference point of view in 2010. Again, the 
companies had lately received much attention from 
the domestic and oversee investors. It was strongly 
believed that the main cause for the one-more time 
attention on the companies was on the ground that 
they would probably grasp the opportunity to do 
business in North Korea caused by the peaceful talks 
among South Korea, North Korea, and the U.S.A. 
This geopolitical phenomena led us to see what 
happened to now(2010) and then(2018) rankings of 
the 18 companies in the industry. For the study, we 
collected and used data on the year-end stock price 
from 2001 to 2017 provided by Data Analysis, 
Retrieval and Transfer(DART) in Korea. The 
remaining parts of the paper is as follows: Section 2 
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describes a factor analysis with its result derived by 
applying it to the 16 financial ratios. Section 3 shows 
a preference ordering of the 18 companies in the 
building construction industry, which was performed 
by the application of the TOPSIS method with the 
information obtained in Section 2. Finally, Section 4 
presents a concluding remarks on the research from 
the portfolio management and decision-making point 
of view.  
 
II. A FACTOR ANALYSIS 
 
With smaller number of common factors, a factor 
analysis is concerned with getting a linear function 
and the sum of particular attributes to express each 
variable of the original observations. By so doing, it 
is achieved a reasonable explanation of the 
correlation between the original variables and the 
dimension of the simplified variable. To this end, we 
employed a VARIMAX rotation [9, 10]. 
 
A. A Selection of the 16 Influential Attributes and 
a Data Collection 
Herein, we considered 16 financial ratios which were 
usually deemed to have an impact on a stock price. 
The financial ratios are definitely a window into a 
company’s financial statements indicating the 
relationship of one number to another. The investors 
use the ratios most of the time when they make an 
investment decision. Those 16 financial ratios are 
generally grouped as follows: (1) a liquidity analysis 
pertains to a company’s ability to meet all its 
financial obligations, which involves a current ratio 
and a quick ratio, (2) a leverage analysis pertains to 
how a company uses debt, which involves a debt ratio 

and an interest coverage, (3) a profitability analysis 
pertains to presenting a company’s ability to generate 
profits, which involves a return on assets(ROA), a 
return on sales(ROS), a return on equity(ROE), a net 
profit margin percentage, and a gross profit margin 
percentage, (4) an efficiency analysis pertains to 
showing how efficiently a company manages certain 
key balance sheet assets and liabilities, which 
involves a total asset turnover, an inventory turnover, 
and a fixed asset turnover, finally (5) a market value 
analysis pertains to measuring a company’s value, 
which involves a book value per share, an earning per 
share(EPS), a price on a book-value ratio(PBR), and a 
price earning ratio(PER)[3, 5]. We collected data on 
the 16 influential attributes and a year-end stock price 
for the 18 companies from 2001 to 2010, and the 12 
companies from 2011 to 2017 [4]. The reason for 
collecting data dividing them into two groups was 
that 6 out the 18 companies were unlisted from the 
KOSPI market for some reasons which we did not 
recognize between two points in time. The 16 
influential attributes may be categorized in either a 
profit or a cost concept of an attribute depending on 
the characteristic of the attribute. The presentation of 
the original data was ruled out due to the limited 
space. Instead, the corresponding standardized data is 
shown in TABLE 1. 
B. A Transformation of the Raw Data into 
theStandardized Data 
It is necessary to standardize the original data having 
a different measurement unit so as to compare one 
another. For this purpose, the Minkowski distance of 
order p between two  
 

 
Table 1:Standardized Data On 16 Financial Ratios Of 18 Companies From 2001 To 2017 

Company Yr CR QR … CS SP 
GS 2010 0.0575 0.153 … 0.046 0.355 

… … … … … … 
2001 0.047 0.043 … 0.046 0.043 

Kyungnam 2010 0.053 -0.059 … 0.014 0.031 
… … … … … … 
2001 0.087 0.091 … 0.026 0.009 

… 2010 … … … … … 
… … … … … … 
2001 … … … … … 

Hwasung 2010 0.084 0.067 … 0.011 0.013 
… … … … … … 
2001 0.035 0.028 … 0.009 0.012 

 
point was used in this paper, which is defined as [8] 

1/
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The Minkowski distance is typically used with p =1 
or 2. The distance with p=1 and p =2 are called "the 
Manhattan or City distance" and "the Euclidean 
distance", respectively. With p ∞, it is called "the  

Chebyshev distance". Since this case does not strictly  
 
follow Equation (1), it is better to rewrite the equation 
for the case with p ∞ considering the characteristic 
of an attribute as follows: If an attribute is a benefit 
concept of the attribute, Equation (1) becomes as: 
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If an attribute is a cost concept of the attribute, 
Equation (1) becomes as: 

1/
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In this paper, we took p =2. According to Yoon [18], 
there is still no academically proven establishment 
about the selection of the p value. Nonetheless, many 
researcher prefer to use Equation (1) with p=2. In 
addition to this fact, the selection of p=2 is consistent 
with the standardization rule of TOPSIS method 
which also takes p=2. The mathematical form for 
normalization with p=2 then becomes 
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where, 
i: a company index for 1, 2, ...,l. 
j: a year index for 2001, , ...,2017. 
k: an attribute index for 1, 2, ...,n. 
x , , : an observation data on the k h attribute of the i h 
company for the j h period of time. 
TABLE 1 shows a part of a standardized data on the 

16 influential attributes of the 18 companies from 
2001 to 2010 wherein CR stands for a current ratio, 
QR a quick ratio, PER a price-earning ratio, CS a 
number of a common stock outstanding,and SP a 
stock price.  
 
C. A Determination of the Common Factors with 
the Principal Component Aalysis 
In this stage, the eigenvalues of the 16 attributes were 
sought to determine the common factors using the 
principal component analysis. The main purpose of 
performing this work is to classify the attributes into 
several common factors(groups). There are two 
widely criteria used to determine a number of 
common factors based on eigenvalues. The first 
criterion is to select attributes(components)whose 
eigenvalue is greater than 1 and the second one is to 
choose the attribute which makes the total variance 
explained stay in between 70% and 80% [9]. In this 
paper, the mixture of the two criteria was adopted 
which generated 6 common factors. The 
corresponding eigenvalues are greater than 1 and the 
total variance explained by them is 76.053% as seen 
in TABLE 2.  

 

 
Table 2: The Result Of The Factor Analysis (2001~2010) 

 
Component 

Initial Eigenvalue RSS Loadings 
Total %Var %Cum Value %Var %Cum 

1 3.779 23.616 23.616 3.142 19.638 19.638 
2 2.583 16.146 39.762 2.605 16.280 35.919 
3 1.755 10.969 50.731 1.955 12.217 48.136 
4 1.540 9.623 60.354 1.719 10.743 58.878 
5 1.270 7.936 68.290 1.416 8.848 67.726 
6 1.242 7.763 76.053 1.332 8.327 76.053 

… … …, … …   
16 0.015 0.096 100.000    

 
We calculated a rotated matrix of the 6 common factors associated with the 16 influential attributes as shown in 
Table 3 . Each attribute is assigned to the common factor which provides the highest number in a red color in 
TABLE 3, which implies that these variables has the greatest correlation each other. For example, looking at the 
first row associated with the ROS attribute in TABLE 3, it can be conceived that the biggest number is found 
with the first common factor in the row. So, it is judged that the ROS attribute is assigned to the first common 
factor.  
 

Table 3: Rotated Matrix Of 6 Common Factors 
 

Attribute 
Common Factor 

1 2 3 4 5 6 
ROS 0.961 0.059 0.116 -0.032 0.060 0.055 
EPS 0.946 0.007 0.168 0.070 0.185 0.062 
ROE 0.906 0.015 0.218 0.116 -0.026 0.024… 
… … … … … … … 

PBR 0.183 0.013 -0.084 0.169 0.173 0.770 
 
After determining the commons factors, it is necessary to calculate each common factor score for a company 
during a specific period of time, denoted by F , , , using Equation (5) [10, 14].  
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where, 
F , , : the k h common factor score of the i h company  
 during the j h period of time. 
X , , : a standardized value of the k h common factor 
score of the i h company for the j h period of time. 
A , , : a variable for the k h common factor. 

Z , , : the k h common factor for the i h 
company during the j h period of time. 
W, : a weight for the k h common factor 
during the j h period.  

 
To justify Equation (5) for use, we conducted a 
regression analysis and came to a conclusion that it 
was statistically significant. The weights of the 
common factor was determined using the eigenvalues 
in the column of Value in the heading of "RSS 
Loadings " in Table 2. The relevant values are 
presented in TABLE 4 which would be used in 
TOPSIS method to determine the preference ordering 
of the companies.  
 

Table 4: Common Factors Secores From 2001 To 2010 

Company Yr F1 F2 F3 F4 F5 F6 
GS 2010 0.99 0.80 0.30 0.88 11.10 1.08 

… … … … … … … 
2001 0.35 0.42 … 0.21 0.01 0.17 

Kyungnam 2010 0.01 1.89 0.01… 1.18 0.42 -0.60 
… … … … … … … 
2001 0.09 0.79 0.18… 0.35 0.66 0.54 

… 2010 … … … … … … 
… … … … … … … 
2001 … … … … … … 

Hwasung 2010 -0.97 0.45 0.22 0.59 0.16 0.62 
… … … … … … … 
2001 0.01 0.66 0.06 0.21 0.02 0.05 

*A number in italic is negative 
 
III. MAKING A PREFERENCE ORDERING OF 
THE COMPANIES WITH TOPSIS METHOD 
 
TOPSI method proposed by Hwang and Yoon in 
1981 is similar to SAW method which is best know 
and very widely used method of an MADM. One 
exception is that TOPSIS method was developed 
based on the concept that the chosen alternative 
should have the shortest distance from the ideal 
solution being made up of the most favorable values 
in each of the attributes and the farthest from the 
negative-ideal solution being made up of the most 
unfavorable values. A preference ordering is 
determined based on the ratio of between two 
distances. The conceptual explanation is pictorially 
depicted in Fig. 1. In this figure,if it is assumed that 
the line connecting an alternative A∗ to A  is straight, 
it can be said that an alternative A  is shorter to both 
the ideal solution A∗ and the negative-ideal solution 
A  than the other one A . Then, since it is difficult to 
justify that the alternative A  is the better choice than 
the alternative A , the distances of the alternatives to 
both the ideal and the negative-ideal solutions are 
concurrently accounted for determining the 
preference ordering. The determination is made by 
taking the relative closeness to the ideal solution 

expressed in Equation 8. It is  
 
recommended to refer to the references for more 
detailed information about the TOPSIS method[8, 
19]. 

*

i
i

i i

S
C

S S







(6) 

Where, 

:Si distance between alternive i and the 

postive-ideal solution. 

* :iS  distance between alternive i and the 

negative- ideal solution. 

 
Fig.1: Euclidean distance to the positive- and negative-ideal 

solutions in two dimensional space 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-12, Dec.-2018 
http://iraj.in 

A Now and then Rankings of the Companies in the Korean Building Construction Industry 
 

37 

 
Fig. 2: Pictorial presentation of theranks of the companies 

 
TABLE 5 shows the resulting rankings of the 
companies in the building construction industry in 
Korea with three different time framework. We 
present Fig. 2 which shows them in a pictorial way 
for a better understanding. There is no specific reason 
for doing so except for the fact that we carried out the 
relevant research in 2010 to see what had happened to 
the stock market after the 2008-turbulent world 
financial crisis. Observing the rankings in the table, it 
is easily found that a ranking consistency for any 
company under consideration is not held with any 
credibility, and 6 out 18 companies which had been 
originally undertaken for the study in 2010 were 
unlisted from the KOSPI market for the reasons 
which were not identified without further due-
diligence of investigation. However,by and large we 
can come to an conclusion with very much caution 
that it is more or less difficult for the companies with 

a low level of a rank to enter into a high level of the 
rank except for Hwasung. We investigated the 
companies with data for 17 years-long only from 
2011 to 2017. Nevertheless, as we witness in the 
table, the rise and fall of the companies is too severe. 
One big plausible reason for this phenomena may be 
subject to a characteristic of a Korean political 
influence to a company. Specially the companies in 
the real estate-related industries, it is strongly 
believed that the companies in the building 
construction industry could not be free from the 
influence during the period of time, being from 2008 
to 2016, that the extreme right-wing political party 
took a power. Traditionally, the preference orderings 
of the companies’s stock has been determined based 
on the financial performance measurements like the 
financial rations we considered in this paper [1]. With 
this in mind, we determined them based on the 
consolidated rankings derived for each of the 
financial ratios to compare with the rankings derived 
with TOPSIS method. Fig. 3 shows the resulting 
comparison. Glancing at the figure where the red bar 
represents the ranking with TOPSIS method and the 
blue bar with the financial ratio approach, it seems 
that the two approaches generate the very similar 
rankings. TABLE 6 confirms that there exists no 
statistically significant difference between the two 
rankings with the correlation value of 0.84. However, 
this similarity may be statistically violated in 
significance depending on the case.  
 

 
Table 5: Ranks Of The Companies Based On The Topsis Results 

 
No 

 
Company 

Rank 
2001-2010 2011-2017 2001-2017 

1 GS 2 5 7 
2 Kyungnam 17   
3 Kumho 18 9 12 
4 Daewoo 9 4 2 
5 Doosan 4 10 6 
6 Pumyang 7 8 9 
7 Byucksan 13   
8 Sambo 6 1 1 
9 CAMUS 11 11 10 

10 Shinsege 1 7 4 
11 Shinil 14   
12 Shinhan 10 12 11 
13 Joongang 8   
14 Poongrim 15   
15 Hanshin 3 6 5 
16 Hanil 12   
17 Hyundai 5 3 3 
18 Hwasung 16 2 8 

  
Table 6: Spearman’s Ranking Correlation Analysis Between Topsis And Financial Ratio Method 

Method Financial Ratio TOPSIS 
Financial Ratio 1.00 0.84 

TOPSIS 0.84 1.00 
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Fig. 3: Comparison of the rankings of the companies 

betweenthe financial Ratio Analysis and TOPSIS method 
 
IV. A CONCLUDING REMARK 
 
In this study, we adopted TOPSIS method and the 
financial analysis to determine the order of priority of 
the companies, equivalent to the companies??stock. 
And then we compared the result of the TOPSIS 
method and that of the financial analysis to figure out 
the relation between two, and thereafter we explained 
the characteristics of the under consideration. As a 
result of the comparison analysis with the Spearman’s 
rank correlation coefficient, we obtained a relatively 
low value of 0.34. This value implies that there exists 
no close relation between the results of the two 
analyses and the further research will be needed to 
reconcile the two results to derive more useful 
investment implication from the analyses. However, 
the Spearman’s correlation coefficient of 0.50 was 
derived for the relation between the results of the 
TOPSIS technique and the profitability analysis, 
which was greater than 0.34 for the overall 
perspective of the financial analysis taken with the 
TOPSIS method. And we provided the plausible 
reason for the higher value exploring the 
characteristics of the building construction industry. 
As mentioned above, it was found out the fact that the 
results were not reconciliated each other. So, it is not 
reasonable to mention which one is preferred to the 
other or more desirable per se. Generally speaking, it 
should be told that factors under consideration may 
have a different effect on the value of a company. For 
instance, let’s examine the total assets turnover for a 
food manufacturing industry. The assets in this 
industry may generate faster turnover than an 
automobile industry because the food freshness plays 
a critical role in its business. By comparison, in case 
of the automobile part manufacturing industry, it can 
not be easily guessed that a lower asset turnover than 
the food industry entails a lower company value. 
Thus, in terms of such necessity of the different 
weight assignment to each factor, we recommend to 
adopt the TOPSIS method rather than the financial 
ratio analysis which is implemented with the same 
wight assignment to all factors. Nonetheless, we can 
not argue that there exits a preferred method 
exploited for a right stock investment decision-
making from an overall perspective of viewpoint. As 

another future research, it will be required to take 
more case study research to explore the relation 
between the results of the MADM methods including 
the TOPSIS method and the financial ratio analysis so 
as to resolve the conflict phenomena facing stock 
investors. In addition, we believe that the research of 
this kind will provide the clues regarding to the 
reasons for the rise and fall of the companies in terms 
of their financial performances.  
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