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Abstract

:

In South Korea, accounting fraud based on the recognition of revenue occurs frequently. The operating profit will be inaccurate if incorrect project completion rates are applied. In order to apply the percentage of completion method (PCM), the project completion rate should be calculated correctly. There has been much controversy regarding the accuracy of the progress rate and the usefulness of the revenue information calculated from the PCM. Therefore, this study investigated whether the quality level of operating profit information using the PCM is actually low in terms of information usefulness. The study period was from 2011 to 2017, the sample was 10,050 firm-year observations among the listed companies in the Korea Stock Exchange, and financial data from the KIS-Value database was used. Empirical analyses showed that investors evaluated the information value of the operating profit by applying the PCM. In other words, there was a low correlation between the stock price and the operating profit when the PCM was used. These results suggest that the practical application of reliable PCM standards and strict supervision by supervisory institutions are necessary. The limitation of this study is that the verification period, i.e., 2011–2017, is short. This is because Korea was obligated to apply the Korean International Financial Reporting Standards (K-IFRS) from 2011. Therefore, in order to ensure comparability of the sample period, only the period after the application of K-IFRS was examined.
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1. Introduction


If the performance obligation is fulfilled over a period of time, the revenue is recognized according to the project completion rate calculated based on the basis of the actual cost input ratio to the total planned cost. This is called the percentage of completion method (PCM). The accuracy of the project completion rate is the most important factor in calculating revenue. However, the accuracy of the project completion rate and the usefulness of the revenue information derived from it have been controversial, and no consensus has yet been reached [1,2].



Recently, as a result of a special investigation by the Korea Financial Supervisory Service, it was found that Korea’s D construction company had made over 380 million won in profits over the last 40 years. Large construction companies, such as G Construction and S Engineering, were also reported to have concealed large losses incurred at overseas sites using the PCM. Due to the estimation and discretion inherent in applying the PCM, the method has been subjected to significant criticism. The above case of accounting fraud is significant in that concerns about the PCM that had been raised in the past were actually confirmed [3].



When PCM is used to recognize revenue, it can be classified into input method (recognition of construction revenue based on construction input) and output method (recognition of construction revenue based on construction output). Unlike European companies, which mainly use the output method, most South Korean companies use the cost-based input method. The cost-based input method requires a lot of estimation and judgment on the total contract cost to be generated in the future as well as the cost change stemming from contract change or design change. Due to the problem of estimation and judgment, it may be difficult to reflect the progress of the cost-based input method on the profit. Furthermore, the input method can be greatly influenced by the management’s judgment and estimation. This means that there is greater requirement for management expertise, soundness of internal accounting control system of the company, and expertise of the external auditor [4].



In order to prevent accounting fraud by applying these progress criteria, the Korean supervisory authority, the Financial Supervisory Service, announced a plan to improve the transparency of accounting for companies applying the PCM [5].



From a theoretical point of view, the PCM is useful for more accurately measuring the results of business activities and for providing information on them in a timely manner. In practice, however, the PCM can be used as a means of inflating revenue and concealing losses. Therefore, it is highly likely that the quality level of net profit information generated by companies applying the PCM will be lower than that of companies not utilizing this method.



Thus, this study examined whether the usefulness of the net profit information of firms calculated using the PCM is lower than that of companies not using the PCM. If the qualitative level of corporate net income information when applying the PCM appears to be lower than that of other companies, it would be an opportunity to call for a more precise PCM and strict supervision by supervisory authorities.



The Korean International Financial Reporting Standards (K-IFRS) allows firms to choose the “most reliable measurement method” when applying the PCM. Most companies applying the PCM apply the input method conventionally. However, it is uncertain whether the precondition “assurance of rationality” is guaranteed. There was a case where a company applying PCM overstated its sales by manipulating the progress of the construction. Korean supervisory authorities should therefore ensure transparent and rational accounting of companies applying the PCM. In order to minimize the error of estimation and prevent big baths, supervisory authorities should prepare measures to enhance transparency in accounting [4].



This study empirically verified the problem of PCM application in terms of information usefulness. The results suggested that strict standards and supervision of PCM application are needed.



In this study, a company adopting PCM referred to a company engaged in construction business. These companies are listed in the Korean KOSPI and KOSDAQ markets. As a way of verifying the usefulness of the operating profit information reported by the application of the PCM, we investigated whether or not the disclosed operating profit information is reflected accurately and without bias in the stock price of the company. This is expressed as the value relevance of the operating profit information. The higher the relevance, the more useful is the information. If the firm’s operating profit information calculated by applying the PCM is accurate and useful for investors’ decision-making, it will be highly related to the actual stock price of the company.



On the other hand, if the accuracy of the operating profit calculated through the PCM is low in relation to the stock market, it will not be used actively in investment decisions. As a result, the relationship between the operating profit information and the stock price will decrease. Therefore, this study analyzed 10,050 firm-year observations collected through the KIS-Value database using the multiple regression model.



The empirical analyses showed that investors were underestimating the sustainability and reliability of the operating profit calculated according to the PCM. Investors evaluated the operating profit information of companies applying the PCM as negative compared to the operating profit information of companies not applying the PCM.



This paper is structured as follows. In Section 2, we review prior research and set up a research hypothesis with detailed explanation of the PCM. Section 3 describes the research method and sample selection. Section 4 presents results of the empirical and additional analyses. Finally, Section 5 consists of the summary and conclusions.




2. Prior Research and Research Hypothesis


2.1. Revenue Recognition by the Percentage of Completion Method


The PCM is a method of recognizing related income according to the progress of the performance obligation as well as recognizing the contract revenue, reflecting the economic substance of the profit acquisition process apart from the receipt of the contract amount. In order to apply the PCM, the correct completion rate must be estimated first.



The project completion rate is calculated as the ratio of actual planned costs to total planned costs. This estimated progress is multiplied by the total contract amount to recognize the amount of revenue for that period. For example, assuming that the total contract amount during the contract period is 10 billion won, if the progress rate of the accounting period is estimated to be 30%, the amount is 3 billion won.



In order to apply the PCM, it is necessary to estimate the progress accurately, which is likely to involve significant uncertainty and subjective judgment. In particular, when the implementation of obligations occurs over a long period of time, there are frequent cases where the total planned cost intentionally does not reflect the planned cost despite the increase in the total planned cost due to various reasons, such as design changes and economic fluctuations. As a result, the project completion rate is overestimated, and the revenue affected by the project completion rate is inflated. The following media report shows the problems of applying the PCM.




Construction companies reported a sharp increase in earnings between their preliminary and final results, indicating that earnings volatility is increasing. In particular, it appears that the pattern is close to the completion date and reflects large-scale losses. As such, the earnings volatility of construction companies is growing because of the PCM accounting standards applied by construction companies.



[6]





As mentioned above, the problem of the PCM and the reliability of the profit information calculated by applying the PCM must be examined. Therefore, this study empirically examined the sustainability and reliability of the operating profit information calculated by applying the PCM from an information point of view.




2.2. Prior Research and Research Hypothesis


Accounting information, including information on net profits, explains a company’s share price. In particular, the accounting profit has a positive correlation with stock prices, and information on net profit is very useful when making investment decisions. Therefore, verifying how accounting information, including revenues and expenses, is relevant to a company’s stock price is a very effective method to assess the relevance and reliability of the information [7].



In order to evaluate the quality level of the net profit information, the method of using the stock value is based on the following theory: According to the information perspective, because the stock market is based on an efficient market, the price of the stock reflects all known information immediately without any bias. Thus, in an efficient stock market, the stock price of a particular company may temporarily deviate from its inherent value; however, ultimately, it reflects the true intrinsic value of the firm. Eventually, stock prices can accurately represent the value of the firm. Thus, it is used as a realistic indicator [8].



On the other hand, the intrinsic value of an enterprise represented by stock prices means the true value of the enterprise. Based on traditional financial theory, the present value of the future dividend flow based on the net asset and accounting profit of the company is the intrinsic value [8].



This is expressed by the following equation:


Vt = BVt + ∑(1 + r)−τ Et[Xt+τ]



(1)




where

	
Vt = the stock price at the end of year t;



	
BVt = the book value of equity at the end of year t;



	
r = the discount rate; and



	
Xt+τ = the accounting profit during year t + τ.








Based on the model in Equation (1), Ohlson (1995) simplified the surplus relation of net assets and the autoregression of the time series of excess profits by the following equation [8,9,10]:


Pt + DVt = α0 + α1BVt + α2EPSt + εt



(2)




where

	
Pt = the stock price at the end of year t;



	
DVt = the dividend at the end of year t;



	
BVt = the book value of equity at the end of year t;



	
EPSt = the earning per share during year t; and



	
εt = other value relevant information.








In the end, this process is a valuation link that links the reported firm’s accounting net profit with the enterprise value represented by the stock price. Whether such a linking process works smoothly depends on the accuracy and reliability of the company’s net profit information.



If the accuracy and reliability of the net profit information is high, the correlation between the stock price and the stock price will be higher. Conversely, if the information is inaccurate, the correlation with stock prices will be low. Therefore, the quality level of the net profit information of the company can be examined through the relationship with the enterprise value, which is expressed as the stock price.



On the other hand, the net profit of the corporation is composed of the operating profit and nonoperating profit. The net operating profit is the most important information, showing the continuous and sustainable performance of the company. The net operating profit is calculated by subtracting the cost of goods sold, the cost of selling, and the management cost from the revenue (sales). The K-IFRS requires that the volatility of the classification of operating income be reduced to some extent and that all companies be able to improve the comparability of financial statements between companies by presenting operating profit information in the same manner. On the contrary, nonoperating profit is the extraordinary and temporary performance of the company. Thus, operating profit, which is more sustainable than net profit, will be more appropriate information for assessing the continuous and sustainable performance of the company [11,12,13].



Unlike European companies, which mainly use the output method, most South Korean companies use the cost-based input method. The cost-based input method requires a lot of estimation and judgment on the total contract cost item to be generated in the future and the cost change item stemming from contract change or design change. Due to the problem of estimation and judgment, it may be difficult to reflect the progress of the cost-based input method on the profit. The input method can be greatly influenced by the management’s judgment and estimation [4].



The value relevance of accounting information of unlisted biotechnology firms is not different from that of listed biotechnology firms [14,15]. Temporary profits are less relevant to share prices than continuous profits. Prior research empirically verified that the greater the temporality of profit, the greater is the explanatory power of net assets than the profit [16]. Shareholder and enterprise valuation aspects are the core subjects and issues of accounting standards and thus, value relevance research provides important guidelines for the formulation of accounting standards [8].



In this study, based on the relationship between the operating profit information and the stock price, we empirically examined the quality level of the operating profit information calculated by applying the PCM. Whether or not the operating profit information, when applying the PCM, was reflected in the stock market without any bias was also considered.



If the information on the operating profit using the PCM is accurate and useful information, the relevance to the actual stock price of the company will be significantly positive (+). On the contrary, if the accuracy of the operating profit calculated by applying the PCM is low in terms of the stock market, it will not be used actively in investment decisions. As a result, the relationship between the operating profit information and stock prices will decrease.



It is known that detailed factors affecting the relationship between the net profit information and the stock price include risk, profit sustainability, size of the company, debt ratio, growth potential, and profitability prediction [17,18,19,20,21,22].



The relationship between unbilled accounts receivable (UAR) and the financial performance of construction contractors has been previously investigated. The research found that companies applying PCM overestimated the progress of the construction as well as the UAR and the profits. In the construction industry, the profit may be misestimated as a loss and included in UAR and shown as a profit; this is due to the uncertainty of predicting a total construction cost and project progress on which the calculation of profit is based. The result of the research showed that the profit of construction companies had the possibility to contain estimation errors, causing a significant variance in the process of adjusting the evaluation errors at the end of projects [23].



K-IFRS requires firms to choose the most reliable measurement method when applying PCM. However, there was a case where a company applying PCM overstated its sales by manipulating the progress of the construction.



Firms using the PCM differ from firms not using the PCM in the method of operating revenues. Firms not using the PCM recognize operating revenues by applying the completed contract method, whereas nonoperating earnings per share are not affected by PCM.



Operating profit or loss represents profits or losses arising from ordinary operating activities. Operating profit represents the highest persistence of profit and loss presented in the income statement. Operating profit and loss plays an important role in predicting the future profit and firm value of a company. Because of this important role of operating profit and loss, it appears that there is an incentive for managers to overestimate operating profit or loss [12,13,17].



With this background, this study examined how accurately and reliably the financial performance of a company is measured by the operating profit calculated using the PCM. We analyzed the quality level of operating profit information and, ultimately, the usefulness of PCM. The specific method to confirm whether the quality is excellent, i.e., whether this information regarding the business profit has high accuracy and reliability, can be confirmed by the relationship between the information regarding the business profit and the stock price change of the company. The following hypothesis reflects these factors:

Hypothesis 1.

The operating profit influence on the value of those firms applying the PCM will have low relevance of accounting information.









3. Research Methodology


3.1. Sample and Data


The study period was from 2011 to 2017. The study sample companies were 10,050 firm-year observations that met the following criteria among the listed companies that used financial data from the KIS-Value database during the study period:

	①

	
All firm-year observations from the Korean Stock Exchange market during the period of 2011 to 2017 excluding non-December firms;




	②

	
excluding financial institutions; and




	③

	
excluding managing firms.









To avoid distortion of the study results due to extreme values, samples with a 1% upper and lower distribution in the whole sample were excluded. The final sample selected by these criteria is shown in Table 1.



Table 2 shows the distribution of the samples classified by industry classification according to the Korean Standard Industrial Classification. The highest share of manufacturing was 68.98%, and PCM users were 3.08%.




3.2. Research Method


This study investigated whether the stock price response to the sustainable operating profit is relatively low when the PCM is applied. This was to confirm the usefulness of the operating profit information generated by the PCM. To do this, the Ohlson model (1995), as shown in Equation (2), was partially modified to fit the purpose of this study, and empirical analysis was conducted using Equation (3), which is a subform, without omitting the non-accounting information [9].



First, the stock price of common stock (P) at the end of year t was used as a dependent variable. Second, we included a dummy variable (D), which is 1 for firms applying PCM and 0 otherwise. We also added the interaction variable (OEPS*D) between the operating earnings per share (OEPS) and the dummy variable (D). We added industry dummy variables (IND) to control industrial effects. Lastly, we added year dummy variables (YD) to control yearly effects and replaced the effects of accounting information other than excess profits, which are difficult to measure, with intercept (α) and error term (εt) [9].



In order to examine the stock price at the time of disclosure of the operating profit information, Equation (3) was estimated to examine the relationship between the operating profit using the PCM and the stock price.



We examined the value relevance of operating profit by dividing net profit into operating profit and nonoperating profit. It is for this reason that the PCM affects operating profit and does not affect nonoperating profit.


Pi,t+1 = α0 + β1BVi,t + β2OEPSi,t + β3EPS_OEPSi,t + β4OEPSi,t *Di,t + β5EPS_OEPSi,t *Di,t + β6YDi,t + β7INDi,t + εi,t



(3)




where

	
Pi,t+1 = the stock price at the end of year t + 1;



	
BVi,t = the book value of equity at the end of year t;



	
OEPSi,t = the operating earnings per share during year t;



	
EPS_OEPSi,t = the nonoperating earnings per share during year t;



	
Di,t = 1 if PCM, otherwise 0;



	
YDi,t = year dummy;



	
INDi,t = industry dummy; and



	
εi,t = other value relevant information.








If the regression coefficient of the interaction variable (OEPS*D) between the dummy variable (D) and the operating income (OEPS) shows a statistically significant negative value, the hypothesis of this study is supported. In other words, one unit increase in operating profit negatively influences the stock value of those firms applying the PCM. This suggests that investors are responding negatively to accounting information based on the PCM and, consequently, not trusting its usefulness. This result can be interpreted to mean that the accounting information based on the PCM is less useful than that based on the completion criterion (or sales criterion).





4. Finding and Results


4.1. Descriptive Statistics


Table 3 shows the descriptive statistics for the variables used in the empirical analysis. The average value of the common stock price (P) was 18,462 won, and the median value was 6425 won. The average value of equity per share (BV) was 14,579 won, the median value was 5315 won, the average operating profit per share (OEPS) was 1188 won, and the median was 310 won. The average nonoperating profit per share (EPS-OEPS) was −342 won, and the median was −107 won. The average value of the dummy variable using the PCM (D) was 0.03, and the median value was 0. The firms using the PCM were engaged in the construction industry and professional construction. These companies belonged to the order-taking industry. These entities recognized operating revenues by applying the PCM in line with business characteristics. The firms using the PCM differed from other firms not using the PCM in the method of operating revenues. Firms not using the PCM recognized operating revenues by applying the completed contract method.



Table 4 shows the Pearson correlation between the variables used in the empirical analysis. The correlation analysis showed a significant positive correlation between the stock price of common stock (P) and equity per share (BV). Additionally, there was a significant positive correlation between the stock price of common stock (P) and the operating earnings per share (OEPS). It can therefore be predicted that the firm’s shareholders’ equity (BV) and operating profit per share (OEPS) are the accounting information that best describe the stock price (P).



On the other hand, there was a significant negative correlation between the stock price of common stock (P) and the nonoperating profit per share (EPS-OEPS). This shows that the operating profit is more sustainable than the nonoperating profit, which makes it possible to predict that the operating profit better accounts for the stock price.




4.2. Regression on the Value Relevance


Table 5 shows the analysis of whether the operating profit using the PCM is relatively low relative to the business value measured by the stock price, as compared to the operating profit without the PCM. Empirical results showed that the regression coefficient of equity per share (BV) and the regression coefficient of operating earnings per share (OEPS) were statistically significant and positive (+). Empirical results showed that the regression coefficient of nonoperating earnings per share (EPS_OEPS) was statistically significant and positive (+).



In addition, the interaction variable (OEPS*D) of the dummy variable (D), indicating the PCM and operating earnings per share (OEPS), were statistically significant negative (−) regression coefficients. In other words, investors already knew that the sustainability and reliability of the operating profit using the PCM was low, and they were evaluated as negative compared to the operating profit calculated without applying the PCM. K-IFRS allows firms to choose the “most reliable measurement method” when applying PCM. Most companies applying PCM apply the input method conventionally. However, it is uncertain whether the precondition “assurance of rationality” is guaranteed. There was a case where a company applying PCM overstated its sales by manipulating the progress of the construction. Korean supervisory authorities have led to transparent and rational accounting of companies applying PCM. In order to minimize the error of estimation and prevent big baths, supervisory authorities have prepared measures to enhance transparency in accounting.



The interaction variable (EPS_OEPS*D) of the dummy variable (D), indicating the PCM and nonoperating earnings per share (EPS_OEPS), were not statistically significant. Firms using the PCM differed from other firms not using the PCM in the method of operating revenues. Firms not using the PCM recognized operating revenues by applying the completed contract method. Nonoperating earnings per share (EPS_OEPS) were not affected by PCM. For this reason, the interaction variable (EPS_OEPS*D) was not statistically significant.



Multicollinearity between variables was analyzed using the VIF (Variance Inflation Factors) dispersion expansion coefficient. As a result of the analysis, the VIF dispersion expansion coefficient of each variable was at least 1.503–3.035. This can be interpreted to mean that there was no multicollinearity problem between the variables.




Pi,t+1 = α0 + β1BVi,t + β2OEPSi,t + β3EPS_OEPSi,t + β4OEPSi,t *Di,t + β5EPS_OEPSi,t *Di,t + β6YDi,t + β7INDi,t + εi,t









We performed one additional analysis, which included a dummy variable (D) that gives 1 if applying the PCM, and 0 otherwise. We added a dummy variable (AFTER), which gives a value of 1 if the Korean supervisory authority has strengthened oversight of the PCM (2015–2017) or 0 otherwise (2011–2014). Empirical results showed that the interaction variable (OEPS*D*AFTER) of two dummy variables (D, AFTER) and OEPS were statistically significant negative (−) regression coefficients.



These results, as well as the results shown in Table 6, can be interpreted to mean that investors are still distrustful of the operating profit information using the PCM. In other words, despite the fact that supervisory authorities have announced the strengthening of accounting supervision of the PCM, investors are still negatively evaluating the sustainability and reliability of the accounting information obtained using the PCM.



Finally, White test was conducted to verify the robustness and heterogeneity of the results of Table 5 and Table 6. The White test results showed no heteroscedasticity problem.




Pi,t+1 = α0 + β1BVi,t + β2OEPSi,t + β3EPS_OEPSi,t + β4OEPSi,t*Di,t*AFTER + β5EPS_OEPSi,t*Di,t*AFTER + β6INDi,t + εi,t











5. Conclusions


The application of the PCM involves estimation and confidence in the estimation of the project completion rate. Accounting fraud that inflates profits and conceals losses by applying the PCM occurs frequently in Korea. This accounting fraud seriously impacts Korea’s accounting transparency.



When the PCM is applied, the quality level of the operating profit information may be low. The net operating profit represents the business performance of the main business activity of the company and occurs frequently and repeatedly. Therefore, the company’s net operating profit is more sustainable than its nonoperating profit, which is nonrecurring, despite its business performance. Based on this background, this study investigated whether the quality level of operating profit information obtained by applying the PCM is actually low in terms of information usefulness.



We examined an empirical analysis of 10,050 firm-year observations listed on the Korea Stock Exchange that can use financial data from the KIS-Value database for the period from 2011 to 2017. The empirical analysis showed that when the PCM was applied, the value relevance of the operating profit and stock price was low. In other words, investors were already aware of the problem of revenue recognition based on the PCM and were able to confirm that they made a negative evaluation of companies using this method compared to the operating profit of other companies. When the PCM was applied, the association between operating profit and stock price was low. This implies that investors were underestimating the informational value of the operating profit, which is based on the PCM, and were not actively using this information for investment decisions.



The implication of this study is that it proves that the value relevance of PCM-based accounting information in Korea’s capital market has been lowered, posing the problem of application of accounting standards, including subjective and discretionary estimation.



The empirical results of this study showed that the quality level of the operating profit information calculated according to the PCM was generally lower than the operating profit information obtained without applying the PCM. In particular, the problem of the PCM being used as a representative method for accounting fraud in Korea has recently been highlighted. The empirical results of this study suggest that institutional improvement of the PCM standards and strict supervision by supervisory institutions are necessary.



The limitation of this study is that the verification period of 2011–2017 is short. The reason for this is that Korea was obligated to apply K-IFRS only from 2011. Therefore, in order to ensure the comparability of the sample period, only the period after the application of K-IFRS was examined.



If more financial information is accumulated in the future, the results of this study will be robustly interpreted using a long-term sample. In addition, it can be proved empirically that PCM application has a direct relation with profit adjustment in future studies. Research on the financial characteristics of PCM companies can also be a subject of future study.



A better understanding of fraud detection is a potentially important element in forensic accounting analytics for the success of governance policies to enhance development and reduce the risk of bankruptcies related to the reported fraud cases of enterprises. Hence, in this international approach, further research could be fruitful and significant in the future [24].
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