
IWSSH, 2019. 
http://www.ieti.net/iwssh/index.html       
DOI:10.6896/IETITSSH.201911_5.0024 
 

219 
 

Research on the Impact of Bond Financing on Inefficient Investment Behavior of Information 

Technology Enterprises  

Song Nie1, a, Cheng-xuan Geng2,b  

1College of Economics and Management, Nanjing University of Aeronautics and Astronautics, 

China 

2College of Economics and Management, Nanjing University of Aeronautics and Astronautics, 

China 

a1470255746@qq.com, bgcxuan@nuaa.edu.cn 

Keywords: bond financing; over-investment; under-investment; free cash flow. 

 

Abstract. Taking information technology enterprises in the A-share market from 2009 to 2017 as 

the research object, this paper empirically analyzes the impact of bond financing on the inefficient 

investment behavior of information technology enterprises. The results show that: information 

technology enterprises generally have non-efficiency investment behaviors; in the aspect of 

excessive investment behavior, the existence of creditors caused by bond issuance has a “hard 

constraint” on the company, which will inhibit the excessive investment tendency of enterprises, but 

the cash flow generated by bond financing will intensify the tendency of enterprises to over-invest, 

and under the combined effect of the two, restrain the tendency of enterprises to over-investment; in 

terms of under-investment behavior, bond issuance can optimize the capital structure of enterprises, 

improve the external financing environment, and alleviate the under-investment of enterprises. 

Introduction 

In 2010, the State Council announced the "Decision of the State Council on Accelerating the 

Cultivation and Development of Strategic Emerging Industries", which means that accelerating the 

development of strategic emerging industries has officially become an important strategic focus of 

the country. The information technology industry, due to its advantages in covering multiple 

technologies, wide application range, and large space for integration with traditional industries, has 

played a leading role in economic development and industrial restructuring, far beyond the scope of 

information technology. The information technology industry is emerging as a strategic The basic 

and leading industries of the industry have the advantages of strong driving force, wide penetration 

and large influence, which can well promote the upgrading of traditional industries and cultivate 

new industrial growth points. At the same time, the importance of the information technology 
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industry to GDP growth The characteristics are also increasingly prominent. Figure 1 describes the 

cumulative year-on-year contribution rate of the information technology industry's GDP. In the 

contemporary increasingly severe international economic situation, the information technology 

industry is a leading and strategic industry that determines the international competitive position in 

the 21st century. It is one of the fundamental industries of the national economy. The core of the 

information industry is the software and information technology service industry. Key areas where 

the country has enhanced its ability to innovate independently and achieved outstanding 

achievements. 

 

Figure 1 Cumulative year-on-year contribution rate of GDP of the information technology 

industry from 2016 to 2018 

At the beginning of 2017, in order to promote the software and information technology service 

industry to become bigger and stronger and realize new development development, the Ministry of 

Industry and Information Technology issued the "Software and Information Technology Service 

Industry Development Plan (2016-2020)" [1], a new generation of information technology industry in 

the document It includes five major sectors of the next-generation information network industry, 

information technology service industry, electronic core industry, network information security 

products and services industry, and artificial intelligence. This indicates that the development of the 

information technology industry has officially entered the fast lane. 

Also in 2017, according to data obtained from the "Forecast of the New Generation Information 

Technology Industry Development Forecast and Investment Strategic Planning Analysis Report" by 

the Foresight Institute of Industry, in 2016 alone, China's information technology services had 

realized revenue of 25114 billion yuan. Compared with last year, it has increased by 16% 

year-on-year, and the growth rate has exceeded the industry level by 1.1 percentage points. From 
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2013 to 2016, the income of the information technology industry has steadily increased. The growth 

situation is shown in Figure 2 below. 

 

            Figure 2 Total Revenue of China's Information Technology Industry, 

2013-2016 

The information technology industry is one of the key industries for China's medium- and 

long-term development in the future. To this end, the National Advisory Council for the Strategy of 

Building a Manufacturing Power has also formulated a special industrial development roadmap. The 

roadmap states that by the end of the "Thirteenth Five-Year Plan" period, the local real estate value 

of China's integrated circuit industry will reach 85.1 billion yuan, an increase of 76.20% over the 

end of the "Twelfth Five-Year Plan" period, which can initially meet domestic market demand and 

is expected to reach 1837 by 2030. In terms of high-performance computers and servers, and 

industrial software, it is expected that by the end of the 13th Five-Year Plan period, the domestic 

market share of domestic servers in the financial and telecommunications industries will reach 75%, 

and the domestic software market share will reach 50% by 2025 The above indicators are expected 

to reach 90% and 75% respectively. 

According to the forecast of the Industry Research Institute, the market size of China's 

information technology industry in 2025 is expected to double on the basis of 2015. If the market 

size can be doubled as scheduled, the scale of the new-generation information technology industry is 

expected to exceed the 1 billion mark by 2025. 

The expansion of the market size of the information technology industry means that the scale of 

enterprises is also expanding, and the corresponding financing needs are showing a blowout trend, 

only at the level of targeted issuance, from January 1, 2016 to June 19, 2017 In China, the 

information technology industry completed a total of 1,159 additional private placements and raised 

50.249 billion yuan, ranking first among all industries in the country, accounting for 31%. 
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It can be seen that information technology companies have greater pressure on capital 

requirements than other industries, and the funding gap is also larger. Although the equity financing 

method is very popular, the threshold is high, it is easy to disperse corporate control, the capital cost 

burden is heavy, and the cost of information communication and disclosure is also large. The 

corresponding bond financing has low capital cost and can be used Financial leverage, protection of 

company control, and easy adjustment of the capital structure have made it more and more popular 

with information technology companies. According to the debt issuance data of information 

technology companies from 2015 to 2017, Among all 527 information technology companies, in 

2015, 16 chose to use bond financing, and in 2016 this figure rose to 25. In 2017, 37 companies 

chose to use bond financing. The growth trend is obvious, and it is reasonable to believe that In the 

near future, bond financing will become an important part of the financing methods of information 

technology enterprises. The specific data are shown in Figure 3 below. 

 
Figure 3  Number of IT companies using bond financing in 2015-2017 

In view of this, it is necessary to research the bond financing of information technology 

enterprises. The financing behavior of information technology enterprises provides an important 

supplement to the investment behavior of the enterprise itself. The rapid increase in financing scale 

corresponds to the investment of information technology enterprises. The scale is also increasing. 

According to the information provided by the WIND database, in 2015, the total investment of listed 

companies in the information technology industry in China reached 469.1 billion yuan, 16 billion 

yuan in 2016, and 993.7 billion yuan in 17 years. Investment changes are shown in Figure 5. 
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Figure 4 Changes in total investment of listed companies in the information 

technology industry from 2015 to 2017 

The rapid development of information technology investment and financing scale has further 

highlighted the future development potential of the information technology industry. The research 

on the relationship between investment and financing has always been a hot topic in the academic 

community. Bond financing is also an important part of corporate financing methods. Therefore, in 

the current context, an attempt is made to explore the relationship between bond financing and 

investment in the information technology industry. 

In the 1970s and 1980s, the theory of information asymmetry and principal-agent theory were 

widely used in the field of accounting. As two basic financial activities that support business 

operations, namely investment activities and fundraising activities, economists have paid more and 

more attention. . Previous academic studies have found that there is a close relationship between 

corporate investment and financing activities. Among them, the influence of financing activities on 

corporate investment behavior has always been a hot issue in the theoretical research of accounting. 

Financing through bonds is one of the financing methods often used by enterprises, and financing 

often has two effects on investment behavior: First, financing will cause conflicts of interest 

between shareholders, managers and creditors-when shareholders and managers When they have 

consistent interests, shareholders and managers tend to choose investment projects that can increase 

shareholder wealth but damage creditors' interests and cause overinvestment, or they will reject 

investment projects that may increase creditors' interests but damage shareholders' wealth and cause 

insufficient investment. Relief of agency conflicts between shareholders and managers-fixed debt 

repayment pressure on bond financing and the threat of corporate bankruptcy can curb managers' 

impulse to invest in projects that can expand the size of the enterprise but are not necessarily 

profitable, thereby reducing excessive corporate investment. 
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Both over-investment and under-investment are inefficient investment behaviors of IT companies. A 

large amount of empirical evidence shows that [2-5]: Due to the agency conflicts and information 

asymmetry of "shareholder-creditor" and "shareholder-manager", inefficient investment behaviors 

are also common in China's listed companies, and bond financing is too Investment has a certain 

restraining effect, but the effect of insufficient investment is less discussed. Due to historical reasons, 

China once imposed strict controls on the issuance of bonds by enterprises. Therefore, the existing 

research results on the effects of debt financing on inefficient investment are basically based on 

bank borrowings and commercial credits. Bond financing is rarely considered. More than ten years 

have passed since corporate bonds have become another important channel for debt financing of 

listed companies in the information technology industry since 2007, and it is necessary to explore 

this. 

The information technology industry itself has become an important strategic emerging industry in 

China's national economy, with investment mostly intangible assets and long payback periods. This 

article uses the A-share market information technology listed companies as a sample to conduct an 

empirical analysis, with a view to providing a new perspective for measuring the effect of bond 

financing, and also to provide a reference for information technology companies to improve their 

financing strategies. 

1 Theoretical analysis and research hypotheses 

1.1 Related theoretical foundations 

1.1.1 Inefficient Investment Concept 

A long time ago, the Western academic community has researched inefficient investment. But 

all along, the classical traditional investment theory has always determined that there is no 

inefficient investment based on a variety of assumptions, but this is not the case. At present, there 

are two main methods for judging inefficient investment in Western academic circles: 1. based on 

capital stock; 2. based on investment criteria. 

The neo-classical school uses mathematical methods and marginal principles in investment 

analysis to achieve the purpose of quantifying marginal returns and marginal costs and believes that 

when the market mechanism is assumed to be perfect, rational investors will only be expected when 

the marginal returns of investment projects are greater than market rates When making an 

investment decision, an investment in which the enterprise's capital stock is far from the optimal 

capital stock change is inefficient, otherwise it is an efficient investment. Later, the western 

academic circles introduced the concept of "optimal capital stock" based on the optimization theory. 

The optimal capital stock is the capital stock when the corporate profit is the largest. The part that 
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does not actually reach the optimal capital stock is the part that the enterprise should invest in. This 

part of the investment can help the enterprise achieve value appreciation. Among them, Morgad and 

Pindado believe that [6] each enterprise has a different optimal investment level. The actual 

investment level higher than the optimal investment level is overinvestment, otherwise it is 

underinvestment, but both show inefficient investment. 

Unlike a single criterion for capital stock, there are many investment criteria for judging 

inefficient investments. Such as the comparison of marginal benefits and marginal costs, the size of 

investment opportunities and the judgment of positive and negative investment net present value. 

Modigliani and Miller proposed[7] three references for investment. One is that the return on 

investment must not be less than the cost of capital, the other is that the marginal return is greater 

than the marginal cost, and the third is that the net present value of the investment project is 

positive. 
Domestic scholars have also put forward many different views on the definition of the concept of 

inefficient investment by Western scholars, but these views are basically simple applications of 

Western scholars' views. Chen Rui[8] believes that investment behaviors made by business decision 

makers in violation of the maximization of corporate interests or the maximization of the interests of 

related parties in order to meet their own interests are inefficient investment behaviors, and they are 

classified as investments Under- and over-investment. 

1.1.2 Inefficient investment measurement 

On the basis of foreign researchers measuring ineffective investment according to the extent to 

which the actual investment level deviates from the optimal investment level, Western scholars have 

further studied the measurement of inefficient investment. 

Based on the FHP theory, Hubbard[9] introduced the consideration of imperfect capital markets, 

that is, based on the assumption of asymmetric information, a simplified investment-cash flow 

model was proposed. Only then can the company reach the optimal level of investment. 

Richardson[10] reinterpreted the optimal investment, and believed that if the company's 

investment can maintain its recurrent expenditure and meet its growth expenditure, the company's 

investment is at an optimal level. Richardson first uses the influencing factors that affect the 

investment efficiency of an enterprise to calculate the optimal investment level, and then uses the 

actual investment level and the residuals of the calculation results to indicate the degree of 

investment inefficiency. When the residual error is positive, it indicates that the enterprise is in an 

over-investment state, and when the residual error is negative, it indicates that the enterprise is in an 

under-investment state. Although the Richardson model quantifies the degree of inefficient 

investment of a company in a particular year, the model can only be established when market 

information is completely symmetrical and there is no agency cost, which leads to the ideal 
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investment level and reality calculated under these conditions The optimal level of investment in the 

bounds will inevitably produce deviations. After that, scholars improved the Richadson model and 

carried out subsequent research based on it. 
Domestic scholars have explored the measurement of inefficient investment. Li Yunhe, Li Zhan [11] 

used Vogt's model to quantify the company's investment efficiency, and explored the impact of 

corporate governance on corporate investment. They believed that the improvement of corporate 

governance can inhibit the company's tendency to overinvest, but the model is used as an 

influencing factor The Tobin Q is not applicable in China. In recent years, some scholars have also 

used data envelopment analysis to study inefficient investments. Wang Xiaohong and Li Xueyi[12] 

thought that relying solely on corporate financial data could not quantify the level of inefficient 

investment. They combined the DEA model method with the measurement of inefficient investment, 

and used the financial data of listed companies in the rare earth industry to test and make progress. 

Wang Zhong, Wu Qian[13] etc. used the DEA method to evaluate inefficient investment from the 

perspective of corporate performance, and proved the effectiveness of the method again. 

Yao Hui, Gao Xian, et al. [14] proposed a new method based on the Richadson model, using the 

residual value between the actual investment level and the optimal investment level to indicate the 

company's underinvestment or investment Excessive levels, but improved measurement methods to 

overcome the shortcomings of the original method. Using this method, it was found that between 

2015 and 2017, 39. 26% of the listed companies in the information technology industry in the 

A-share market had over-investment, and 60. 74% of the companies had under-investment. 

1.1.3 Inefficient Investment Theory 

As academia defines inefficient investment as the decision criterion for managers to deviate from 

the maximization of shareholder value, it selects investment projects with the goal of maximizing 

the private returns of managers. When the company has sufficient resources, abandon projects with 

positive net present value and What happens when a project has a negative net present value of 

resources, the following subdivides the theory of inefficient investment into the theory of 

overinvestment and the theory of underinvestment. 

1.1.3.1 Overinvestment Theory 

Over-investment refers to an investment decision behavior in which it accepts non-optimal 

investment opportunities, especially projects with a net present value less than 0, which makes the 

allocation of funds inefficient. 

As early as 1989, Lang and Litzenberger[15] proposed the "overinvestment hypothesis", tested 

the free cash flow hypothesis from the perspective of dividend policy, and defined a company with a 



IWSSH, 2019. 
http://www.ieti.net/iwssh/index.html       
DOI:10.6896/IETITSSH.201911_5.0024 
 

227 
 

large amount of free cash flow as an "overinvestment" company, that is, Companies with a large 

amount of free cash flow usually accept investment projects with a net present value of less than 0, 

as shown by the Tobin Q less than 1. 

Based on the free cash flow hypothesis, Jensen[16] further proposed that the 

“shareholder-manager” agency conflict would cause managers to ignore the company ’s overall 

interests, making the company ’s funds invested in certain net present values but giving them 

Projects that bring benefits to themselves increase the over-investment tendency of enterprises. 

Many researchers in China have also pointed out that the more free cash flow the company 

holds, the more serious the excessive investment behavior will be. For example, Cheng Yue and 

Ding Zhi [17] pointed out in their research that over-investment behaviors are common among listed 

companies in China, and the local government's control and intervention activities further promote 

the over-investment tendency of enterprises. The research by Yang Xingquan et al. [18] showed that 

excessive cash flow of the company will lead to excessive investment tendency, and the 

improvement of the internal and external governance environment of the company can suppress the 

excessive investment behavior caused by the company's abundant cash flow. 
Scholars such as Zhang Xianzhen, Liu Fan[19] did not conduct research by defining overinvestment, 

but derived it through a model to define the behavior of an enterprise investing cash flow in a net 

present value less than 0 as overinvestment. Chen Rui[20] defined irrational investment, and defined 

the behavior of listed companies as the non-listed companies based on their own interests, exerting 

influence on all aspects of the company's operations through their own influence and power, and 

then affecting the company's investment decisions. Rational investment. Zhang Qingjun, Jiang 

Yao[21], etc. based on the rational person hypothesis of the economic subject, and through research, 

linked the residual between the actual investment level and the optimal investment level with the 

investment efficiency loss. 

1.1.3.2 Underinvestment Theory 

Insufficient investment is often the abandonment of investment projects where the net present 

value of the investment is greater than zero, thereby damaging the development of the enterprise and 

causing the creditors to lose interest. When a listed company is in a financial crisis, the behavior of 

not making investment decisions will cause the company to lose more value, but if it invests in a 

project with a net present value greater than zero, gaining profits will not bring benefits to corporate 

managers and shareholders And will be used more for debt repayment 

In 1984, Myers and Majluf [22] first proposed the "information asymmetry" theory, which 

pointed out that the reason why listed company managers prefer internal financing is because of the 

"information asymmetry", external creditors usually require listed companies Provide more risk 

premium when financing, which makes the cost of external financing much higher than internal 
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financing. Forcing companies to be more cautious about investment projects with a positive net 

present value based on the need to reduce the proportion of external financing, which often leads to 

a tendency of underinvestment. 
Domestic scholars Zhang Qingjun, Jiang Yao, Li Meng, etc. [23] pointed out through research that the 

split share structure reform and information asymmetry will aggravate the underinvestment 

tendency of enterprises. Niu Yanxiu, Zhang Ying, Gong Yanzhong et al. [24] research shows that for 

enterprises with underinvestment, the greater the external financing needs and the more serious the 

information asymmetry, the worse the underinvestment situation will be. All in all, the perfect 

capital market does not exist in reality. Internal and external financing of the company and internal 

cash flow of the company will affect the company's investment decisions. Insufficient investment is 

often caused by the shortage of cash flow caused by financing constraints. 

1.1.4 Relationship between bond financing and inefficient investment 

1.1.4.1 Impact of corporate bonds on overinvestment 

Bond financing has expanded the scope of creditors of listed companies, and the conflict of 

interest of "shareholder-creditor" still exists. As a result, listed companies can also get more cash 

flow, which will provide more financial support for the expansion of the company's scale and 

business expansion. , Thereby intensifying the over-investment tendency of enterprises. 

According to the research results of Jensen MC and Meckling WH [25], debt financing can 

suppress the over-investment tendency of listed companies for three reasons. First, the pressure on 

companies to regularly repay principal and interest will reduce the number of companies' disposable 

cash flows. It is the creditors that will strengthen supervision of the managers; third, the failure of 

the company to repay its debts will initiate bankruptcy proceedings, which will cause the company 

to face great pressure. When deciding on investment strategies, the investment behavior of the 

company will be more conservative. 

Chinese scholars have verified that the effects of debt on the mechanism of excessive 

investment have found that bank borrowing cannot affect the over-investment behavior of 

enterprises. This is mainly because Chinese banks will be affected by political factors and other 

factors when formulating loan strategies. In the whole process, it is not possible to operate in a 

completely market-oriented manner, resulting in bank creditors being unable to exercise more 

restraint and supervision over the investment behavior of enterprises, and when a company defaults 

on debt, the bank will often be involved because of other factors It is difficult to gain an advantage 

in negotiations. 
Unlike bank borrowings, listed companies in China use market-based pricing when conducting bond 

financing. There are specialized departments responsible for supervising and restricting the 
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investment and financing activities of enterprises. Creditors' restrictive role is exerted, and the 

characteristics of dispersed creditors force When the debtor defaults, it is difficult to achieve the 

liquidation goal through centralized negotiation. Therefore, corporate bonds have a market-based 

advantage over bank borrowings. It can also play a regulating role in restraining the excessive 

investment tendency of listed companies. 

1.1.4.2 Impact of bond financing on underinvestment 

Myers & Majluf[26] pointed out through research that: due to the emergence of information 

asymmetry, corporate debtors often require companies to pay additional risk premiums, which leads 

to high financing costs for enterprises, which causes them to face when internal cash flows are 

insufficient. The dilemma of underinvestment. 

Sengupta[27] found through research that when companies try to reduce financing costs by 

reducing information asymmetry, companies have incentives to disclose their production and 

operation information. 
Domestic scholars have also conducted theoretical research and empirical tests on the 

underinvestment of listed companies: Meng Xueying, Song Xiliang[28] and other scholars have 

pointed out that the existence of information asymmetry and the arrangement of the share ownership 

structure make the scope and degree of underinvestment of enterprises more Serious; Jiao Jinying et 

al. [29] found that when enterprises are under-invested, companies lacking external financing means 

and more severe information asymmetry will face a more severe investment situation. It can be seen 

that information asymmetry and external financing creditors are the main reasons for insufficient 

investment. However, domestic scholar Tong Zi[30] pointed out through research that bond financing 

of listed companies can optimize the capital structure of enterprises, create a better financing 

environment, and then alleviate insufficient investment. 

1.2 Research hypotheses 

To sum up, the effect of corporate bonds on listed companies ’over-investment appears in two 

opposite directions: on the one hand, the issuance of corporate bonds will bring more free cash flow 

to the company and lead to more over-investment; However, because of its "hard restraint" 

advantage, corporate bonds can alleviate the "shareholder-manager" conflict and restrain 

overinvestment. The ultimate influence direction depends on which kind of influence has a greater 

force. Therefore, the following competitive assumptions are made on this issue: 

Hypothesis 1: 

Hla: Corporate bond financing will exacerbate over-investment in listed IT companies; 

Hlb: Corporate bond financing can curb over-investment behavior of listed IT companies. 
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Whether a company intending to finance by issuing bonds is motivated by mandatory or 

voluntary information disclosure, it will reduce the degree of information asymmetry between it and 

external funding providers by increasing the level of information disclosure, which can ease 

financing constraints. In order to alleviate the problem of insufficient investment [26]. Based on this 

hypothesis 2: 
Hypothesis 2: Corporate bond financing can alleviate the underinvestment of listed IT companies. 

2 Study design 

2.1 Sample screening 

Taking the data of listed companies in the information technology industry from 2010 to 2017 under 

the A-share market national government index classification standard as a research sample, 

considering the processing of the lagging data involved in model construction, the actual data covers 

the year 2009-2017. In order to ensure the representativeness and completeness of the sample, the 

newly listed companies, ST companies, and companies with missing data were eliminated in the 

year, and 2,264 sample data were finally obtained. The relevant data for issuing bonds are from the 

Wind database, market transaction and financial data are from the Guotai An database, and the 

empirical tool for data analysis is Stata11.0. 

2.2 Model construction and variable definition 

The Richadson model is modified, and based on the empirical models of Zhang Gongfu and Song 

Xian, the purpose is to study the impact of corporate bond financing on two aspects of investment 

behavior through hypothesis testing, that is, overinvestment with sufficient capital flow. And 

inadequate investment under conditions of shortage of capital flows. 

First, the Richadson model is improved, and the inefficient investment of the sample enterprises is 

measured by the improved model. Thus, the enterprises are divided into overinvested enterprises 

and underinvested enterprises. The investment expenditure of an enterprise is divided into two parts: 

value-preserving investment and new investment. The value-preserving investment guarantees the 

normal operation of the company. The new investment is an important guarantee for the further 

development of the company. The expected investment for the current year will be affected by the 

company's previous year's asset-liability ratio, enterprise size, and growth rate of main business 

income, etc., and this part can be obtained by the model, and the unexpected investment refers to the 

actual new investment expenditure. The part other than the expected investment is the residual term 

in the improved Richadson model (that is, the actual new investment-the expected investment). 

When the expected investment expenditure is greater than 0, the enterprise is an overinvested 
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enterprise, and when the expected investment is less than 0, the enterprise is an underinvested 

enterprise. The original model build looks like this: 

Investit=α+β1tobingit—1+β2levit—1+β3cashit—1+β4sizeit—1+β5retit—1+β6investit—1+Σyear-dum+Σyear-
dum.                                                                                                                                            （Eq. 1） 
In Eq. 1, the residual u is positive to indicate overinvestment and negative to indicate 

underinvestment. In Model 1, Invest indicates the ratio of the actual new investment (total 

investment-value-preserving investment) of listed company i to the total assets in year t. The 

calculation method is the purchase and construction of fixed assets, intangible assets and other 

long-term assets, and external equity, The quotient of the cash paid for the debt and the total assets, 

the proportion of the value-maintained investment is not taken into account. The Tobing value of 

foreign scholars and scholars is often used to measure the growth of a company. This coefficient is 

the ratio of the market value of a company's stock to the cost of asset replacement represented by the 

stock, but the timeliness of domestic market response, the time lag of asset replacement, and some 

Non-tradable shares and other factors have caused the domestic application of Tobin Q to be 

restricted. Therefore, in order to better measure the company's growth, the main business income 

growth rate is used instead of Tobin Q as a measurement indicator. Lev represents the asset-liability 

ratio. It is used to measure the debt level of the enterprise and is treated as a lagging term. Cash is 

used to measure the free cash flow level of an enterprise, expressed as the ratio of net cash flow 

from operating activities to total assets. In this model, it is still treated as lagging data, and ret is the 

lagging earnings per share, which is used to measure the return on assets. rate. ∑year_dum and Σ

industry_dum respectively represent the annual dummy variable and the industry dummy variable. 

For these two dummy variables, the previous scholars Lu Zhengfei and Li Wei'an and others found 

that the relevant variables did not explain the model to a great extent. The indicators of dummy 

variables and related indicators are shown in Table 1 below. 

Table 1 Study Variable Definition 

Variable Variable name Meaning Calculation method and source 

Explained 

variable 
OI(UI) 

Inefficient 

Investment 

Residuals of Model 1, residuals 

are positive overinvestment (OI), 

negative residuals are underinvestment 

(UI) 

Explanatory 

variables 

Invest 
Proportion of Actual 

New Investment 

Capital Investment Expenditure / 

Total Assets-Cathay Database 

Tobinq Growth Opportunities Revenue Growth-Cathay Database 

bond 
Bond financing 

(virtual) 

1 issuance of bonds in the current 

year, 0 if not—WIND database 

fcf Free Cash Flow Net Cash Flow from Operating 
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Activities-Maintaining 

Investment-Expected New 

Investment-Guotai'an Database 

lev Debt Level 
Asset-Liability Ratio-Cathay 

Database-Cathay Database 

cash Free cash flow level 
Net cash flow / total assets from 

operating activities-Cathay Database 

ret Stock earnings 
earnings per share-Guotai'an 

Database 

investt-1 

Actual New 

Investment 

Proportion (Lagged 

Item) 

Capital Investment Expenditure / 

Total Assets (Lagged Item)-Guotai'an 

Database 

Control 

variable 

tobinq Growth Opportunities 
Revenue Growth-Cathay 

Database 

size Company size 
Log of total assets-Guotai'an 

Database 

manage 
Shareholdings of 

Executives 

Number of Shares Held by 

Executives / Total Equity — Guotai'an 

Database 

contrl 
Actual controller 

(virtual) 

If the actual controller is 

state-owned background, take 1; 

otherwise, take 0—Guo Tai'an 

Database 

 
After that, add the free cash flow of the listed company as an independent variable (fcf), combined 

with the improvement of other scholars, the specific calculation method is "the company's net cash 

flow from operating activities in the previous year-(value preservation investment + expected 

investment)" . Based on the Richadson model, build a model to study the relationship between 

inefficient investment and free cash flow: 

OIit=α+β1fcfit+β2contrlsit-1+β3fcfit*controls it-1+Σyear_dum+uit                                                 (Eq.2) 

UIit=α+β1fcfit+β2contrlsit-1+β3fcfit*controls it-1+Σyear_dum+uit                                                (Eq.3) 
In this model, controls are set as control variables, including the company's growth tobing, company 

size, executive share ratio manage, and actual controller contrl. In view of previous scholars' studies, 

the annual dumb variables are abandoned. 

Finally, the Eq.2 and Eq.3 is improved, and the bond issuance variable bond and the interaction term 

fcf * bond are introduced to obtain the model 3 to test the mechanism of the bond financing method 

on inefficient investment. 
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OIit=α+β1fcfit+β2bondit+β3fcfit* bondit +β2contrlsit-1+β3fcfit*controls it-1+Σyear_dum+uit                                                                                      

(Eq.4) 

UIit=α+β1fcfit+β2bondit+β3fcfit* bondit +β2contrlsit-1+β3fcfit*controls it-1+Σyear_dum+uit                                                                                                   

(Eq.5) 
In Eq.4 and Eq.5, bond is set as a dummy variable, which is used to describe whether the company 

has bond financing behavior in the current year. If it is, it is set to 1; if not, it is set to 0. Ultimately, 

the correctness of the assumptions H1a and H1b of the overinvested company is determined by the 

positive and negative of the first formula β_3 in Eq.4; the establishment of H2 is otherwise 

determined by the second formula β_3 of Eq.5. 

3 Empirical results and analysis 

3.1 Regression Results of Inefficient Investment Model 

The following Table 2 is the regression results of Model 1, where invest is significant at the 1% 

level, ret is significant at the 10% level, and the overall model fit is 29.98%, which has a high level 

of interpretation, so the model has a good Feasibility. 

Table 2 Richadson Model regression results 

 coefficient t value 

tobinq -0.0001 （-0.70） 

lev -0.0040 （-1.22） 

cash 0.0094 （0.67） 

size 0.0018 （1.28） 

ret 0.0047 （1.79）* 

invest 0.5287 （28.29）*** 

Adj-R2 29.98% 

N 1948 

Note: *** ** * means significant (two-tailed) at the levels of 1%, 5%, and 10% respectively, and the values in 

parentheses represent the T statistics of the corresponding numbers. 

The residual term in Model 1 indicates the inefficient investment results of the sample companies: 

when the residual term is positive, the listed company has overinvestment; when the residual term is 

negative, the listed company has underinvestment. Table 3 gives preliminary statistics: 802 sample 

companies with over-investment (35.42%) and 1462 sample companies with under-investment 

(64.58%), that is, more than half of the companies in the sample have under-investment problems 

However, for the size of the sample mean, the over-investment (0.0419496) is significantly greater 

than the under-investment (0.02356). It can be seen that the over-investment of listed companies' 

inefficient investment is more serious. 
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Table 3 Residual analysis results of Richadson model 

 Sample 

observations 

proportion Mean 

Overinvestment 807 35.42% 0.0454 

Underinvestment 1457 64.58% -0.0249 

3.2 Multicollinearity test 

In order to exclude the adverse effects of multicollinearity on the partial regression coefficient, and 

then affect the construction of the model, the VIF index was used to perform the multicollinearity 

test. The results are shown in Table 4. 

Table 4 Multicollinearity diagnosis 

 Explained variable: 

overinvestment（OI） 

Explained variable: 

underinvestment（UI） 

 Bond variable 

(none) 

Bond variables 

(yes) 

Bond variable 

(none) 

Bond variables 

(yes) 

Variable 1/VIF 1/VIF 1/VIF 1/VIF 

fcf 0.186577 0.186357 0.189905 0.182766 

bond  0.861585  0.898182 

fcf*bond  0.679789  0.621158 

fcf*contrl 0.278226 0.269204 0.461589 0.401753 

fcf*size 0.425373 0.393597 0.177646 0.147019 

fcf*manage 0.651817 0.649429 0.733511 0.726873 

fcf*tobing 0.852566 0.849829 0.576233 0.576125 

contrl 0.853299 0.844681 0.855953 0.848226 

size 0.870352 0.792709 0.505853 0.457900 

manage 0.874966 0.874880 0.872640 0.872367 

tobing 0.996185 0.994457 0.576151 0.576014 

Mean VIF 2.05 1.96 2.47 2.44 

The results show that the 1 / VIF value of all indicators is greater than 0.1, and through multiple 

collinearity tests, there is no collinearity problem in the model indicators. 

3.3 Empirical Results of the Impact of Corporate Bonds on the Over-investment of Listed 

Companies in the Information Technology Industry 

After extracting the over-investment samples, analyze the samples and delete the missing values, 

and confirm the final samples as 807. In order to prevent the extreme values from affecting, the data 

is processed using the tailing method. Descriptive statistics, the results are listed below. 
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Table 5 Descriptive statistics for overinvestment samples 

variable 

Number 

of 

samples 

average 

value 
median 

Standard 

deviation 

Minimum 

value 
Max 

OI 807 0.0449214 0.0268241 0.0574731 0.0000238 0.6066229 

fcf 807 -2.06e+08 4788435 8.53e+08 -4.27e+09 2.04e+09 

tobing 807 0.4698942 0.156272 1.074593 -0.601808 7.366549 

lev 807 0.3284254 0.305062 0.2000715 0.030464 0.904416 

size 807 3.42e+09 1.61e+09 5.09e+09 2.11e+08 3.29e+10 

contrl 807 0.8178439 1 0.3862125 0 1 

manage 807 0.1256579 0.0315789 0.1711422 0 0.65 

The data of the sample of over-investment companies in Table 4 are descriptive statistics. According 

to the table, it can be seen that the average value of free cash flow in the sample of over-invested 

information technology companies is negative, which indicates that the information technology 

companies themselves have insufficient free cash flow. Situation Investment behavior will still be 

biased towards over-investment. According to the description statistics of asset-liability ratio, it can 

be observed that companies with high corporate debt ratios will still be biased towards 

over-investment. 

After that, multiple regressions were performed on the information technology enterprise 

overinvestment sample without introducing bond variables and introducing bond variables, and the 

results are shown in Table 6 below: 

Table 6 Multiple regression analysis of overinvestment samples 

VARIABLES OI OI 

fcf 0.0254*** 0.0261347 

*** 

 (-6.65) (-6.81) 

bond  0.0118733 

  (1.44) 

fcf*bond  -0.0096063** 

  (2.18) 

manage -0.0011 -0.0011668 

 (-0.09) (-0.10) 

contrl 0.0126** 0.0119889** 
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 (2.26) (2.15) 

tobing -0.0009569 -0.0009628 

 (-0.51) (-0.51) 

size -0.0036983 -0.004675** 

 (-1.62) (-1.96) 

fcf*manage 0.0055314 0.0056494 

 (0.39) (0.40) 

fcf*contrl 0.0136737*** 0.0133496*** 

 (3.24) (3.17) 

fcf*size 0.0028046*** 0.0023626*** 

 (3.18) (2.62) 

fcf*tobing 0.0024875 0.0025325 

 (1.27) (1.30) 

Constant 0.0339941*** 0.0337961*** 

 (6.98) (6.95) 

   

Observations 807 807 

R-squared 0.071 0.078 

Note: *** ** * means significant (two-tailed) at the levels of 1%, 5%, and 10% respectively, and the values 

in parentheses represent the T statistics of the corresponding numbers. 

As can be seen from Table 4, when the impact of bond financing is not considered, the 

over-investment behavior of the sample information technology companies has a positive 

correlation with the level of free cash flow and is significant. After introducing the effect of 

corporate bond financing, the significance of the free cash flow variable is significant. Strengthened, 

and the cross term between bond financing and free cash flow is less than 0 and significant, which 

shows that information technology companies with sufficient free cash flow are more prone to 

over-investment behavior, but bond financing will ease the degree of over-investment of listed 

companies. It turns out that suppose H1b is proven. It can be seen that the bond financing method on 

the one hand has eased the agency cost conflict between "shareholders-managers", and on the other 

hand has increased the free cash flow (FCF) of the enterprise, thereby further aggravating the 

information asymmetry conflict between "shareholders-creditors" . In the end, the former's 

mitigation effect is greater than the latter's aggravating effect, which suppresses the excessive 

investment behavior of listed companies. 

In addition, from Table 4, it can be concluded that large-scale information technology companies 

are more prone to overinvestment when there is ample free cash flow; in addition, when the 
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company's degree of privatization is higher, free cash flow is more abundant. The more serious the 

company's tendency to overinvest, this may be due to the fact that companies with a high degree of 

privatization are less restricted in making investment decisions than state-owned enterprises. 

3.4 Empirical Results of the Impact of Corporate Bonds on the Underinvestment of Listed 

Companies in the Information Technology Industry 

Table 5 shows descriptive statistics of sample companies with underinvestment in information 

technology listed companies. After comparing with Table 3, it is found that underinvestment 

companies face more free cash flow pressure than overinvestment companies, which means that 

underinvestment companies face more The pressure of capital flow shortage; comparing tobing 

values, it is found that the growth of underinvested companies is better than that of overinvested 

companies. The descriptive statistics of the underinvestment sample in Table 7 are listed below: 

Table 7 Descriptive statistics of underinvestment samples 

variable 
Number of 

samples 

average 

value 
median 

Standard 

deviation 

Minimum 

value 
Max 

UI 1457 -0.024881 -0.0211268 0.0199841 -0.1739587 -0.0001164 

fcf 1457 -3.91e+07 2.41e+07 6.20e+08 -4.27e+09 2.04e+09 

tobing 1457 0.5203946 0.232753 1.038551 -0.601808 7.366549 

lev 1457 0.3319198 0.308133 0.2012408 0.030464 0.904416 

size 1457 3.13e+09 1.73e+09 4.58e+09 2.11e+08 3.29e+10 

contr 1457 0.7659574 1 0.4235443 0 1 

manage 1457 0.1146246 0.0115789 0.1726034 0 0.65 

Therefore, a multiple regression analysis was performed on a sample of underinvested information 

technology companies, and the results of bond financing on underinvestment are shown in Table 8 

below: 

Table 8  Impact of bond financing on underinvestment 

VARIABLES |UI| |UI| 

fcf 0.0026296 * 0.0025295* 

 (1.84) (1.76) 

bond  0.0022761 

  (1.00) 

fcf*bond  -0.0003962 

  (-0.23) 
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manage -0.0086075*** -0.0084928*** 

 (-2.67) (-2.63) 

contrl -0.0030693** -0.00322** 

 (-2.30) (-2.40) 

tobing 0.002017*** 0.00203*** 

 (4.01) (4.03) 

size -0.000999* -0.0011908** 

 (-1.79) (-1.99) 

fcf*manage -0.0040289 -0.0040278 

 (-1.01) (-1.00) 

fcf*contrl -0.0007715 -0.0006254 

 (-0.52) (-0.41) 

fcf*size -0.0001899 -0.0001539 

 (-0.66) (-0.46) 

fcf*tobing -0.0003715 -0.0003557 

 (-0.55) (-0.52) 

Constant -0.0227368*** -0.0227875*** 

 (-20.39) (-20.36) 

Observations 1457 1457 

R-squared 0.0280 0.0287 

Note: *** ** * means significant (two-tailed) at the levels of 1%, 5%, and 10% respectively, and the 

values in parentheses represent the T statistics of the corresponding numbers. 

It can be concluded from Table 6 that: 1. The free cash flow of under-investment information 

technology companies is significantly positively related to under-investment. From this, it can be 

seen that when the cash flow is short, the under-investment dilemma facing the enterprise is more 

serious and the cash flow is more sufficient. The under-investment dilemma faced by the enterprise 

will be relieved; 2. After the company conducts bond financing, the cross-term of free cash flow and 

bond financing is less than 0, indicating that hypothesis 2 is established, bond financing has low 

capital costs, can use financial leverage, and guarantee company control Various advantages such as 

rights and convenience to adjust the capital structure can obviously optimize the corporate financing 

environment, thereby significantly alleviating the under-investment dilemma faced by listed 

companies; 3. The company's growth is significantly positively related to the under-investment level 

at 1%, which indicates that when The higher the growth of the company, the higher the amount of 

funds required, and the more serious the problem of underinvestment; 4. The degree of privatization 

of the company is significantly negatively related to the underinvestment of 5%, which indicates 
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that when the degree of privatization of the company Deepening, the dilemma of insufficient 

investment faced by enterprises will be eased. 

3.5 Robustness test 

Different variables in the model will lead to different results, which will lead to different 

conclusions. In order to solve this problem, the variables are replaced. In the author, the new 

indicator is used to replace the tobing and bond variables to arrive at a new model. Specifically, the 

tobing value is set to the net profit growth rate, and the bond variable is set to the ratio of bonds 

payable to the total debt of the year. After introducing new metrics, the conclusions obtained are 

consistent with the previous conclusions, and there are no obvious abnormalities. 

4 Conclusion and Limitations 

4.1 Conclusion 

Taking 316 information technology companies in the A-share market as an empirical sample, 

starting from Richadson's inefficient investment model, it is first verified that information 

technology listed companies often have excessive investment behavior when there is sufficient 

capital flow, and insufficient investment behavior often results in insufficient investment behavior. 

On this basis, the impact of bond financing on inefficient investment behavior was further analyzed 

and tested. The specific conclusion is that in terms of over-investment behavior, bond financing will 

not only inhibit the over-investment tendency of the enterprise, but also exacerbate the 

over-investment tendency of the enterprise by creating a large amount of cash flow. Under the 

combined effect of the two, the over-investment of the enterprise will eventually be alleviated In 

addition, corporate bond financing can optimize the capital structure of the enterprise, improve the 

external financing environment, and alleviate the underinvestment of the enterprise. 

4.2 Limitation 

The research results have further enriched the research in the field of inefficient investment, and also 

provided a useful reference for information technology companies in formulating financing 

strategies. Although this paper has obtained valuable research results, the investigation of the 

nonlinear relationship between various variables and the research based on panel data have not been 

involved. At the same time, due to the lack of samples, it is not yet possible to introduce the life 

cycle as a classification index. Need further study. 

 

 



IWSSH, 2019. 
http://www.ieti.net/iwssh/index.html       
DOI:10.6896/IETITSSH.201911_5.0024 
 

240 
 

References 

[1] Planning Division. Software and Information Technology Service Industry Development Plan 

(2016 ~ 2020) was released [J]. Military-civilian dual-use technology and products, 2017 (3): 

5-5. 

[2] Zhang Yong. Analysis and Research on Investment and Financing of New Generation 

Information Technology Industry [J]. Time Finance, 2017 (27): 282-283. 

[3] Li Li, Guan Yuhang, Gu Chunxia. Study on the Impact of Governance and Supervision 

Mechanism on the Overinvestment Behavior of Chinese Listed Companies-On the Applicability 

of Agency Theory [J]. Management Review, 2014, 26 (5). 

[4] Huang Yan, Huang Ni. Excessive Investment, Debt Structure and Governance Effect: Empirical 

Evidence from Chinese Real Estate Listed Companies [J]. Accounting Research, 2012 (9): 

67-72.  

[5] Liao Yigang. Debt Governance, High-quality Auditing, and Over-investment in Free Cash Flow: 

Empirical Evidence from China's A-share Listed Companies [J]. Journal of Shanxi University 

of Finance and Economics, 2012 (9): 74-84. 

[6]Morgado A, Pindado J. The Underinvestment and Overinvestment Hypotheses: an Analysis 

Using Panel Data[J]. Social Science Electronic Publishing, 2009, 9(2):163-177. 

[7]Miller D, Friesen P H. A Longitudinal Study of the Corporate Life Cycle[J]. Management 

Science, 1984, 30(10):1161-1183. 

[8] Chen Rui. Research on the Impact of Corporate Governance, Internal Control and Inefficient 

Investment [J]. Green Finance and Accounting, 2018 (4).  

[9]Hubbard R G. Capital-Market Imperfections and Investment[J]. Journal of Economic Literature, 

1998, 36(1):193-225. 

[10]Richardson S. Over-investment of free cash flow[J]. Review of Accounting Studies, 2006, 

11(2-3):159-189. 

[11] Li Yunhe, Li Zhan. Managerial agency behavior, corporate overinvestment and corporate 

governance: empirical research based on the perspective of corporate life cycle [J]. 

Management Review, 2012, 24 (7): 119-133. 



IWSSH, 2019. 
http://www.ieti.net/iwssh/index.html       
DOI:10.6896/IETITSSH.201911_5.0024 
 

241 
 

[12] Wang Xiaohong, Li Xuezheng. Evaluation of Investment Efficiency of Rare Earth Listed 

Companies Based on DEA Model [J]. Science & Technology Economics Market, 2012 (11): 

43-46. 

[13] Wang Zhong, Wu Qian, Hu Lan. Research on Dual Performance Evaluation of Social 

Enterprises Based on DEA Method [J]. Journal of China University of Geosciences (Social 

Science Edition), 2013, 13 (4): 106-111. 

[14] Yao Hui, Gao Xian, Lu Yin. China's Listed Companies' Investment: Excess or Insufficient [J]. 

Finance and Accounting News, 2015 (27): 65-67.  

[15]Lang L H P, Litzenberger R H. Dividend announcements ☆ : Cash flow signalling vs. free cash 

flow hypothesis?[J]. Journal of Financial Economics, 1989, 24(1):181-191. 

[16]Jensen M C,Agency Costs of Free Cash Flow, corporate finance, and takeovers [J]. American 

Economic; Review, 1986 (76):323-329. 

[17] Cheng Yue, Ding Zhi. Media attention, corporate internal governance and inefficient 

investment by manufacturing companies [J]. Journal of Finance and Accounting Monthly, 2018 

(10). 

[18] Yang Xingquan, Zhang Zhaonan, Wu Haojin. Governance Environment, Excessive Cash 

Holding and Excessive Investment: An Analysis Based on Panel Data of Listed Companies in 

China [J]. Nankai Management Review, 2010, 13 (5): 61-69. 

[19] Zhang Xianzhen, Liu Fan. Analysis of the reasons and countermeasures of inefficient 

investment by listed companies in China [J]. Jilin Finance Research, 2017 (8): 14-17. 

[20] Chen Rui. Research on the Impact of Corporate Governance, Internal Control and Inefficient 

Investment [J]. Green Finance and Accounting, 2018 (4). 

[21] Zhang Qingjun, Jiang Yao, Li Meng. Ownership Structure, Equity Incentives and Inefficient 

Investment: Analysis Based on the Data of Listed Companies in Beijing, Tianjin and Hebei [J]. 

Audit and Economic Research, 2018 (4).  

[22] Myers S C, Majluf N S. Corporate financing and investment decisions when firms have 

information that investors do not have ☆[J]. Social Science Electronic Publishing, 1984, 

13(2):187-221.  



IWSSH, 2019. 
http://www.ieti.net/iwssh/index.html       
DOI:10.6896/IETITSSH.201911_5.0024 
 

242 
 

[23] Zhang Qingjun, Jiang Yao, Li Meng. Ownership Structure, Equity Incentives and Inefficient 

Investment: Analysis Based on the Data of Listed Companies in Beijing, Tianjin and Hebei [J]. 

Audit and Economic Research, 2018 (4). 

[24] Niu Yanxiu, Zhang Ying, Gong Yanzhong. Research on the Impact of Financial Flexibility and 

Corporate Governance on Inefficient Investment—Based on the Data of A-share Listed 

Companies [J]. Accounting and Control Review, 2016 (2).  

[25]Jensen M C, Meckling W H. Theory of the firm: Managerial behaviour, agency costs and capital 

structure[J]. Social Science Electronic Publishing, 1976, 3(4):305-360.  

[26]Myers S C, Majluf N S. Corporate financing and investment decisions when firms have 

information that investors do not have ☆[J]. Social Science Electronic Publishing, 1984, 

13(2):187-221.  

[27]Sengupta P. Corporate Disclosure Quality and the Cost of Debt[J]. Social Science Electronic 

Publishing, 1998, 73(4):459-474. 

[28] Meng Xueying, Song Xiliang. Equity Incentive, Property Right and Inefficient Investment 

Behavior [J]. Financial Research, 2018 (3). 

[29] Jiao Jinying. The impact of CE overconfidence on corporate investment and inefficient 

investment: an empirical study based on the role of corporate free cash flow regulation [J]. 

Times Finance, 2018 (5). 

[30] Tong Zi. Research on the Impact of Bond Financing on Enterprise Investment Efficiency [J]. 

Journal of Hunan University of Finance and Economics, 2017, 33 (3): 85-93. 




