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Abstract 

This study aims to propose 2 modeling analysis for the company's 

financial analysis of DEA and TOPSIS models. This research was conducted 

on 20 aviation industry in Indonesia for financial report which ended in 

2016. In this research use DEA data analysis technique and TOPSIS 

method, along with correlation analysis to see how big correlation among 

variables in doing research. Expected with the research that has been done 

in get results that the proposed model for the company's financial analysis 

in assessing the level of efficiency and ranking can be used by using a 

combination of DEA and TOPSIS method. 

Key Words:DEA, TOPSIS, financial analysis. 

  

International Journal of Pure and Applied Mathematics
Volume 119 No. 10 2018, 367-374
ISSN: 1311-8080 (printed version); ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

367



1. Introduction 

The empirical research is aimed at analyzing and describing the performance 

ratings for financial statements that are based on the financial ratios of aviation 

industry companies in Indonesia, for financial statements ending in 2016. To 

perform the measurement of financial performance in the aviation industry in 

Indonesia in particular, some index modeling can be used and built, with 

consideration of some models of company-based financial ratios or by looking 

at the number of assets, income, number of employees and the number of flight 

routes. Based on this analysis model, aviation industry analysis can be 

represented through the consideration of performance models that are based on 

the achievement of results, which lies in the financial statements of the 

company. Empirically many studies are introducing and supporting how the use 

of financial ratios but for the use of financial performance in companies in the 

airline industry, which are based on the items contained in the financial 

statements in Indonesia such as the balance sheet and new profit and loss. 

This study aims to answer the background of problems related to the research 

literature used as a tool and model to build the background of the problem. How 

this study answers the DEA and TOPSIS analysis models to be used as an 

analysis of financial ratios in the aviation industry for financial statements 

ending in 2015 in Indonesia, presented empirically in chapter 4. Overview of 

data from variable income, net income, total assets and total equity. 

 

Figure 1: Data research 

Sourced: Proceed author by software 

2. Literature Review 

In a study conducted [1 & 2] using the CAPM model investigated stock prices, 

so that investors who will invest become confident in airline companies in asia 

and America for the period of research in 2007 up to 2009. From their research, 
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get the result that investors who have invested and who have invested their 

shares in the airline company have a very high level of confidence in the 

investment that has been done. Moreover, research that they do in the event of 

monetary crisis in 2008. By using CAPM This model, in the results for the 

airlines in doing research is not affected by the occurrence of financial crisis in 

Asia during the period of 2008. Stock prices are relatively normal based on 

CAPM model analysis. Investors increasingly believe in the investment they 

have made, in terms of financial performance such as profitability ratios and 

corporate bankruptcy risk is believed to increase every year. So empirically and 

rationally this industry is able to distinguish the business model that is 

considered more resilient, in case of crisis. 

Other studies undertaken by [3 & 4] investigate empirically for the application 

of network connectivity and concentration index using the mine as well as the 

configuration network mappings found on the airlines. The existence of the use 

of economic functions depends on the shape of the network connectivity 

structure.  

From their study it was concluded that each flight route that is carried out is 

believed to reduce and eliminate the happening of the delay rate of the 

propagation process. This resulted in a slightly more expensive flight cost. But 

this study does not include variables in financial and economic ratios. 

In contrast to empirical studies in the previous paragraph, for studies conducted 

by [5, 6 & 7] use the company's financial ratios in the aviation industry with 

macroeconomic variables in the USA, and test some other financial ratios with 

the ratio of existing airlines ratio of AQR. In a study they performed using 

liquidity ratios, profitability ratios and solvency ratios of the aviation industry. 

From the study they provide a quantitative explanation of the information 

related to the financial statements of airlines in the USA, using the financial 

ratios described earlier.  

Theoretically the ratio that is used specifically can explain the relationship that 

occurs between the financial ratios with the economic variables in the perusal. 

Thus historically allows investors and stakeholders to be able to see and study 

the behavior of financial ratios of companies in the aviation industry. From the 

research they did give a significant result for AQR variable to company's 

financial ratios that is profitability. None of the previous studies have used this 

variable to see the index relationship of AQR ratios with profitability ratios in 

the airline industry in the USA. 

3. Research Method 

This study was conducted in July of 2017 using 20 data from the financial 

statements of airlines operating in Indonesia for the year ending 2015.  

From the data financial statements will be used 4 variables as a tool of analysis 
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including the variable income company, the amount of net income, the amount 

assets and amount of equity.  

In this study using two data analysis models, the first model uses DEA and the 

second model uses the TOPSIS Model. For the first model using DEA there are 

3 main steps that must be done to see the efficiency level. 1. By defining and 

selecting units to be used in the analysis; 2. determine which factors will be 

used for input and output; and 3. use Frontier Analyst and interpret the result.  

In this study the variable input unit that is used is the amount of assets and the 

amount of equity owned by the company, while for the variable ouput in use is 

the amount of revenue and net profit received by airlines industry companies in 

the year.  

After the DEA model is obtained, proceed with correlation analysis to see the 

relationship between the variables in the study using the DEA model. Last on 

proceed with the second model test with TOPSIS model. With this TOPSIS 

model analysis will get the results of the efficiency and effectiveness of the 

company, for corporate ranking in aviation industry with input-ouput model that 

is used as the basis of analysis. 

4. Result and Discussion 

Financial analysis of the company, especially relating to the problem of the 

relationship between financial ratios in the company. In short-term and long-

term analysis, [8 & 9] explains that the aviation industry is considered to be 

profitable for the long term, so company management should have a focus on 

managing corporate finance.  

Analyzing the company's financial performance in value is very important, 

because in the short term it can make a very strategic decision and determine 

long-term decisions.  

This study relates to the analysis of the company's financial performance ratio 

on the airline industry operating in Indonesia using 4 items in the company's 

financial statements such as revenues, net income, total assets and total equity. 

From the 4 items in this financial statement, we will analyze the model using 

DEA and TOPSIS method. Here's the display for DEA analysis. 

DEA analysis model is useful for measuring efficiency such as assessing health, 

education, factories, transportation and banking. 3 benefits gained by using 

models of DEA efficiency measures include: 

1. As a benchmark for obtaining relative efficiency useful to facilitate 

comparison between the same economic units. 

2. Measuring the various efficiencies between economic units to identify 

the factors that cause them. 

3. Determine the policy implications so as to improve the efficiency level. 
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Table 1: Result for DEA analysis 

  

-------- 

Outputs ---

----- ----- Inputs ----- Weighted Weighted 

 Firm REV NI TA TE Output Input Efficiency 

1 8415 252 10098 9257                1.90                 2.47  1.30 

2 9257 833 9349 10182                2.56          2.54            0.99  

3 10182 3666 11099 11200                5.17   2.88            0.56  

4 9164 275 10172 10080                2.07                 2.61            1.26  

5 8248 742 7423 9072                2.28                 2.18            0.95  

6 7423 223 7497 8165                1.67                 2.04            1.22  

7 6681 601 7282 7349                1.85                 1.89            1.02  

8 7349 220 8157 8083                1.66                 2.09            1.26  

9 8083 728 8164 8892                2.24                 2.22            0.99  

10 8892 3201 9692 9781                4.51                 2.52            0.56  

11 9781 293 9879 10759                2.21                 2.69            1.22  

12 8803 3169 9595 9683                4.47                 2.49            0.56  

13 7923 238 8002 8715                1.79                 2.18            1.22  

14 7130 2139 7772 7843                3.25                 2.02            0.62  

15 6417 481 6481 7059                1.69                 1.76            1.04  

16 5776 433 5833 6353                1.52                 1.59            1.04  

17 5198 156 5250 5718                1.17                 1.43            1.22  

18 4678 1684 5099 5146                2.37                 1.32            0.56  

19 4210 632 4674 4631                1.38                 1.20            0.87  

20 3789 284 3410 4168                1.00                 1.00            1.00  

Sourced: Proceed Author by Software 

From table 1 above, the results obtained that the efficiency level of 20 airlines 

operating in Indonesia using 4 criteria of 2 input and 2 output variables. From 

the amount of assets and equity that have been invested will generate income 

and net profit for the existing, the assessment of the efficiency felt must be in 

because to see how much successful inverstasi that in carrying out. It is 

necessary to perform a control action for the input process and perform 

performance control measures for the output process. Thus four input sizes with 

2 input models and 2 outputs. Data analysis proves to be an interesting analysis, 

looking at the implicit assumption in DEA that there is some relationship 

between input and output to emphasize this. This DEA test is followed by a 

statistical technique called correlation that allows us to test the statistical 

relationship between two variables and when it is used to test the relationship 

between the four inputs and the single output size found that. With this 

correlation analysis seen the message received that the more control measures 

performed, then the results yng expected will be better. The following 

correlation results for the variables in carefully, as presented in table 2 below: 

Table 2: Result for Correlation Analysis 

Corr REV NI TA TE 

REV 1 0.382168496 0.968557 1.000000 

NI 0.382168496 1 0.400702 0.353092 

TA 0.968556763 0.400702 1 0.621094 

TE 1.000000 0.353092 0.621094 1 

Sourced: Proceed Author by Software 
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In table 2 above presented the value of correlation for variable income, net 

income, total assets and total equity of 20 companies in the perusal. There was a 

weak correlation of 0.353 and 0.382, medium correlation of the value 0.621094, 

strong ocorrelation of 0.968557 and for perfect correlation of 1 for the variables 

in the perusal. Further analysis using TOPSIS model. 

Table 3: Result for TOPSIS Model Analysis 

  
-------- Outputs --------        ----- Inputs ----- 

  Frim REV NI TA TE Efficiency Rank Firm 

1 8415 252 10098 9257           1.30  1 

2 9257 833 9349 10182           0.99  13 

3 10182 3666 11099 11200           0.56  20 

4 9164 275 10172 10080           1.26  3 

5 8248 742 7423 9072           0.95  14 

6 7423 223 7497 8165           1.22  7 

7 6681 601 7282 7349           1.02  10 

8 7349 220 8157 8083           1.26  2 

9 8083 728 8164 8892           0.99  12 

10 8892 3201 9692 9781           0.56  17 

11 9781 293 9879 10759           1.22  4 

12 8803 3169 9595 9683           0.56  19 

13 7923 238 8002 8715           1.22  4 

14 7130 2139 7772 7843           0.62  16 

15 6417 481 6481 7059           1.04  8 

16 5776 433 5833 6353           1.04  8 

17 5198 156 5250 5718           1.22  4 

18 4678 1684 5099 5146           0.56  17 

19 4210 632 4674 4631           0.87  15 

20 3789 284 3410 4168           1.00  11 

Sourced: Proceed Author by Software 

In table 3, a ranking analysis is performed using the variables analyzed, there 

are results for ratings of 20 firms, with the greatest efficiency rating of firms to 

the smallest. The advantages of using this TOPSIS model are reflected in 2 

aspects, 1 TOPSIS analysis can maintain validity, the second TOPSIS analysis 

can show the relationship between multi attributes considered for more 

reasonable results and the value of effectiveness. Visible results of the rating 

efficiency of the company ranging from the most efficient to the most 

inefficient companies. 

5. Conclusion 

TOPSIS analysis model is useful to estimate the weight and ranking of a 

company because the criteria for evaluation are considered to have 

interdependent relationships between each other. On the other hand the TOPSIS 

model analysis can also be used as a way to handle dependency in a set of 

criteria, so that it can generate more valuable information for decision making. 

Therefore, this study proposes an analysis solution to use the merging of two 

approaches at once DEA and TOPSIS yatu, followed by using correlation 

analysis model between variables. By using this analytical mode, it will be 
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believed to help companies evaluate and choose which companies to use as 

investment sites. With the DEA and TOPSIS analysis model it is believed to 

evaluate 5 alternatives or up to 15 more with various criteria. 
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