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Abstract 

The objective of our study is to find out the relationship between intangible assets and financial 

performance of the listed technology firms in Hong Kong exchange market. Through 

reviewing the listed firms‟ annual reports for a five year period (from 2008 to 2012), we have 

collected data of three kinds of intangible assets, which are research and development cost, 

employee benefit expense, and sales training. Meanwhile, we have used total assets and net 

profit as control variables in analyzing the relationship between intangible assets and financial 

performance, represented by return on assets (ROA) of firms. Using lagged R&D expenditure 

as instrumental variable; our results suggested that research and development investment and 

sales training are beneficial to firms‟ financial performance while employee benefit expense is 

not. 

Keywords: Intangible Assets, Research and Development, Sales Training, Return on Assets, 

Net Profit, Total Assets 
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1. Introduction 

As the ultimate goal of firms is to maximize its wealth of its shareholders, it is important to 

identify the factors that affect the firms' financial performances. When evaluating firms' 

financial performances, the prevailing approach is to use accounting variables to calculate 

firms' earnings and the costs incurred from various activities. However, under the General 

Accepted Accounting Principles (GAAP), most of the assets recorded in the firms' financial 

statements are tangible assets, or physical assets. The contributions of intangible assets have 

been overlooked. With the absence of recognition of intangible assets, some important factors 

to firms' potential return are neglected while tangible assets' effects are over-emphasized. The 

intangible assets of firms have high value to the firms' future return, especially for 

knowledge-based firms like information technology companies. For example, R&D 

expenditure, employees‟ training，employees‟ given benefits, patent, and staffs' education level 

are all intangible assets that may have potential effects on firms' future financial performances. 

With information technology firms' dependence on knowledge and innovation, it is vital to take 

intangible assets into consideration when assessing these companies‟ financial performance. 

Thus, in our research, we focus on investigating the relationship between R&D expenditure, 

advertising expenditure, employee benefit and sales training and the financial performances of 

a firm. More specifically, we have selected them as the innovative factors of a firm to examine 

how these variables affect the firm‟s financial performances. In this paper, Hong Kong is 

chosen to examine the relation between return on asset (ROA) of latest information technology 

companies and intangible assets. Currently, The Hong Kong exchange operates two markets: 

the main board and growth enterprise market. Until 31 January, 2014, 1,657 enterprises 

including 810 mainland companies are listed in HKSE. In 2013, the volume of transactions 

exceeded 15 trillion Hong Kong dollars. This market is chosen for a couple reasons. 1. Hong 

Kong is the internationally recognized financial center which attracts enormous mainland 

enterprises and multinational cooperation to raise capital. 2. There is no control of foreign 

exchange in Hong Kong and the tax rate in Hong Kong is relatively low which are good for 

mainland companies to build up international horizon. 3. Based on the common law of United 

Kingdom, the sound legal system in Hong Kong and strong regulatory body (securities and 

futures commission) ensure the companies will raise funds properly and enhance the market 

confidence. Comparing to stock market in mainland china, companies listed in Hong Kong 

stock market are required to disclose more information about its financial position, corporate 

governance and other information the public should be aware of.  

Our research focuses on: 1) Investigating the relationship between the intangibles assets and 

financial performance of the listed information technology companies in Hong Kong. Typically, 

only intangible assets with data available to the public and can be related to innovative factors 

are included. 2) Constructing an integrated model of how different intangible assets affect 

return on asset (ROA) with detail explanation of causal relationship of the model. 3) 

Demonstrating a new way of assessing a firm's future financial performance to investors by 

showing them the implications behind these quantifiable, approachable-to-public intangible 

assets. 
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Since R&D expenditure is endogenous in nature, we use lagged values of R&D as instrumental 

variables. We found that R&D has significant positive effect on ROA. However, increasing 

employee benefit does not improve ROA as documented in the existing literature.  

2. Literature Review 

2.1 Research and Development 

Though R&D expense in IT companies has been increasing in the past few decades, the 

influence of R&D expenditure on firm‟s financial outcome remains controversial. Some 

believe that R&D expense can enhance firm‟s future financial outcome while others do not. For 

example, Kothari, Laguerre, and Leone (2002) observed that, as R&D expense increases, the 

fluctuation of future earnings also increases. They documented an uncertain relationship 

between R&D expense and future earnings. However, their result may be biased as they focus 

on a sole factor in determining the factor‟s relationship with the firm‟s returns in the future. 

Other researchers have documented that a firm‟s R&D investment is positively related to a 

firm‟s future earnings. 

R&D is a type of intellectual market-based intangible assets that contribute to a firms‟ 

knowledge in product development and market environment (Srivastava et al., 1998).As an 

intangible asset, Research and development (R&D) yields high importance to firms in terms of 

technology changes that are related to potential manufacturing cost reduction and product 

innovation. R&D intensity may be the most direct indicator to the degree of a firm‟s innovation. 

According to Mairesse and Mohnen(2005), R&D can be related to innovation by certain kind 

of knowledge production function and R&D is positively relate to all approaches of output of 

innovation such as patent holdings and patent application. Love and Roper (1999) suggested 

that in large firms, to implement R&D is necessary for innovation. Empirical studies have 

found R&D to be one of the determinants of the success of a new product (Henard& Szymanski, 

2001; Troy, Hirunyawipada, & Paswan, 2008). Most of IT companies earn the competitive 

advantage through continuously updating their products and services since IT industry is an 

industry with rapid growth. Therefore, the successful performance of newly invented products 

serves as one of the dominant factors related to future financial performance. 

However, it takes time for a firm‟s R&D investment to reveal its contribution on a firm‟s 

financial outcome; lots of previous researches have demonstrated that there is no short run 

relationship between a firm‟s R&D expense and the firm‟s financial performance. Specifically, 

Chiao (2001), who studied the short run and long run connection between a firm‟s R&D 

investment and the firm‟s financial outcome, pointed out that the long run correlation between 

a firm‟s R&D investment and financial performance was positive while the short run 

relationship is bi-directional. Mairesse and Siu (1984) also carried on a study that revealed no 

short run connection between a firm‟s R&D expense and financial performance. Thus, in our 

study, we will examine the relationship between a firm‟s previous year‟s R&D expenditure as 

an instrumental variable and the firm‟s current year financial performance by using the 1-year 

lagged value of R&D expense to examine the long term effect of research and development 

activities on a firm‟s financial performance. 
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2.2 Employee Benefit 

An organization cannot be innovative just by depending on few core employees in R&D 

department. All employees, despite different positions, should contribute to the firm which 

makes it an innovative organization. When the company is committed to innovation, rewarding 

and compensating the staff is a necessary approach to motivate them to embark on innovation 

activity (Malaviya & Wadhwa, 2005). According to Chen et al. (2012), financially rewarding 

employees‟ outstanding performances can benefit the firm‟s technological innovations. 

Laursen (2003) stated that reward and bonus to a grass-root employee for minor progress can 

boost such incremental innovation activity regardless of the particular company in which the 

incentive system is implemented. In addition, extrinsic incentives, for example, monetary 

compensation can motivate employees to participate on innovation activity (Winston & Baker, 

1985). Moreover, employee‟s behaviors are changeable so extrinsic factors can result in 

expected performance and behavior.  

High level of creativity can be resulted for rewarding employee‟s divergent thinking (Winston 

& Baker, 1985; Edwards, 1989). In addition, lots of experimental researches indicated that 

large economic compensation positively relates to employees‟ incremental innovative activity. 

( Eisenberger & Cameron, 1996; Eisenberger & Armeli, 1997). 

Since the IT companies are the sources of technological innovation, the more innovative 

activities, the more creative products and services will be invented. Moreover, the employees 

in IT companies always have high educational background. In order to retain these talents, the 

firm will provide an attractive employee benefit package to them. These high quality 

employees will positively influence the firm‟s financial performance. 

2.3 Sales Training 

Previous research has found that the higher the sales force competencies, the higher sales return 

a firm can obtain (Honeycutt et al., 2001). Sales force competency is based on salespersons‟ 

performances on a specific given task (Ennis, 1998). Moreover, with the increasing completion 

among firms and changing technologies, more and more firms are seeking training on sales 

force to increase their sales volume. Sales people today have to equip themselves with broad 

level of knowledge to satisfy customers‟ various needs and to retain customer loyalty (Galvin, 

2001). Organizations‟ main expectation of investing in sales training is to let this training 

expenditure to aid the firm in reaching its objectives, or namely, increasing its sale return 

(Moore & Seidner, 1998). 

However, researchers have encountered difficulties when evaluating whether using sales 

training can benefit the firm in achieving firms‟ financial objectives (Lupton, Weiss, & 

Peterson, 1999). There are simply too many different financial metrics for firms to measure 

their financial performances. Thus the lack of empirical work in sales training area is the main 

reason for the missing of a concrete solution about how sales training will affect future sales 

return (Warr, Allan, & Birdi, 1999). 

Previous studies have demonstrated that the effect of sales training on return of asset from 

different angles. Doyle and Cook (1984) have conducted an experiment in UK retailing stores 
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to look into the effect of sales training. Through comparing the stores‟ weekly sales before and 

after sales training, they have found that stores receiving sales training had significantly higher 

sales revenue. They have also found that, with sales training, salespeople could accomplish 

multiple tasks at high quality. Recent studies have reported that strategic sales training can 

increase firms‟ profitability and customers‟ loyalty (Johnson, 2004). Similarly, Pfizer has also 

proposed that, with sales training, the salesperson turnover rate can be reduced and 

productivity can be boosted up. 

3. Data and Methodology 

When it comes to measuring a firm‟s financial performance, several indicators are commonly 

used: return on equity (ROE), return on investment (ROI), return on sales (ROS), return on 

assets (ROA), and earnings per share (EPS). Among them, we choose ROA to be our 

dependent variable to measure our selected firms‟ financial performance based on the 

following considerations. ROA is the value of the firm‟s annual net income divided by the 

firm‟s total assets in book value. There are two reasons: 1. Based on our observations on the 

firms‟ annual reports and announced financial indexes, we found that ROE, ROI, ROA are 

highly correlated over time. Namely, a high ROA is usually accompanied by a high ROE in a 

given time period. However, among these variables, ROA remains most stable over time; other 

financial performance indicators seem to have large fluctuation with little change in our 

independent variables. Thus, using ROA as an indicator of financial performance is most 

representative. 2. ROA indicates a firm‟s ability to generate revenue that exceeds actual 

spending. ROA represents the accounting income for shareholders (Carter et al, 2003). The 

ultimate purpose of our research is to better serve shareholders‟ interests, using ROA thus 

matches the purpose of our research. 3. in our study, the technology firms included usually 

require more assets for production. Not only can ROA explain firm‟s financial performance, 

it also indicates a firm‟s assets utilization (Balakrishnan et al., 1996). 

3.1 Estimation Model 

Our key estimation equation is: 

 

(1) 

Where : Return on asset of company i at time t 

: Logarithm of research and development expenditure of company i at time t-1 

: Logarithm of employee benefit of company i at time t 
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: Dummy variable, training program of company i at time t 

: Logarithm of total asset of company i at time t 

: Net profit of net profit of company i at time t-1 

: Return on asset of company i at time t-1 

Other than using a firm‟s total assets ( )as one of the control variable to 

shield the firm size influence on assets return, we adopted net profit as another control 

variable to isolate the effect that strategic management and environmental factors on a firm‟s 

financial performance. Generally speaking, net profit reveals a firm‟s financial situation in a 

post-tax basis.  

3.2 Measurement of Variables 

3.2.1 Measurement of R&D Activity 

R&D was measured by different proxies in different literatures. Dividing R&D expense by 

sales or the number of patent is the most common measure. Other measurements include 

dividing R&D cost by profit, number of current research project, or dividing R&D employee 

by total staff and number of staff with undergraduate degree or above. 

Most of the annual report merely announce R&D expenditure and staff number without 

detailed educational background. Therefore, due to the lack of information, we choose 

companies‟ R&D expenditure to represent R&D activity. In this paper, we use lagged value of 

R&D. As demonstrated by Fung and Lau (2013), only past values of R&D affect current profit 

growth. Also, using current R&D would cause endogenity issue rendering the estimate biased.  

Hypothesis 1: Other things being equal, the R&D expenditure and the firm‟s ROA has a 

positive correlation. 

3.2.2 Measurement of Employee Benefits 

Most of the literatures measure the employee benefit by surveying the employees using 

questionnaire or percentage of top manager‟s incentive compensation and those allocated to 

other employees (Arbaugh, Cox, & Camp, 2004). Therefore, we use the company‟s employee 

benefit expenditure in the model. 

Hypothesis 2: Other things being equal, the employee incentive can have a positive effect on a 

firm‟s ROA. 

3.2.3 Measurement of Sales Training 

To isolate the interventions (seasonality, market conditions, and marketing efforts) on 

training‟s effect, researchers point out the necessity of using a control group and an experiment 
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group. Namely, the study should be conducted with one group of firms offer training for 

employees while the other group does not. Thus, in practice, we used dummy variables to 

indicate the relationship between sales training expenditure and ROA. Namely, we denoted 

firms provided sales training to employees with 1 and labeled firms without sales training to 

employees with the number 0. We search the whole annual report about anything regard to 

sales training to determine this variable of each company. We then conducted a regression 

analysis between sales training and the firm‟s ROA to examine their relationship. 

Hypothesis 3: Other things being equal, the sales training can have a positive effect on a firm‟s 

ROA. 

The sources of IT technological companies listed in Hong Kong financial information are 

annual reports from 2008 to 2012 from the Hong Kong Stock Exchange. The companies that do 

not reveal R&D expenditure will be excluded. There are three categories of companies - 

Electronic Product and Component, Internet Information Provider/ Multimedia, and 

Application and Software Supplier
1
.  

We modified the Sun and Huang (2013) model to suit our purpose. We collect the data from the 

annual reports during 2008-2012. The source of these annual reports is the official website of 

Hong Kong Exchange News named HKExnews. After selecting the companies related to 

information technology industry, we have 92 companies in our sample. All of the data from the 

annual report are expressed in million Hong Kong dollars.  

The t-test will be used to test the hypothesis mentioned above. 

 

Employee 

Benefit 
Net Profit R&D Expenditure ROA Total Assets Sales Training 

 Mean 313.4203 157.0106 2300.449 -187.8314 3049.313 0.149254 

 Median 125.6732 25.845 14.59167 2.44 992.66 0 

 Maximum 9504.368 12731.87 839514 269.27 75255.81 1 

 Minimum 0.3 -3033.49 0.05 -74291.39 0.72 0 

 Std. Dev. 723.803 1014.063 41878.02 3705.463 6879.686 0.356782 

Skewness 7.385239 8.655229 19.95013 -19.97024 5.721404 1.968613 

 Kurtosis 78.27655 94.39367 399.3354 399.8745 46.49954 4.875439 

Figure 1. Descriptive Statistics of Research Variables (Measured in Million HKD) 

Figure 1 shows the basic descriptive statistic information about our sample. They are expressed 

in millions Hong Kong dollar expect sales training because it is a dummy variable. The 

standard deviation of sales training is small since this variable in each company remains 

unchanged according to our data. On average, 15 per cent of firms offer sales training in the 

sample period. 

4. Empirical Results 

4.1 Model Building Process 

                                                        
1Detailed description can be found in the appendix.  
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Firstly, we run the Pooled Ordinary Least Square (POLS) method to estimate the impact of 

intangibles on ROA. Since our data are different from that of the literature, an improvement of 

the regression model is necessary. The existing literature use data in 2009 while our data are 

ranging from 2008-2012. When dealing with the panel data, it is important to choose between 

the fixed effect and random effect model. The selection criterion is the Hausman test. If the 

result rejects the null hypothesis that random effect model is not efficient and consistent, we 

will use fixed effect.  

The most significant difference between fixed and random effect in panel data estimation is the 

assumption that fixed effect require the individual effect and any explanatory variable are 

correlated while random effect require no correlation between them. The fixed effect 

estimation uses the time-demeaned data In our model, the variable of sales 

training of each company in 5 years is a constant without any variation (constant 1 or 0 in 5 

years). Since there is no change of sales training in 5 years, we can merely use random effect in 

our model 
2
(Wooldridge, 2009). 

According to the result of Durbin-Watson statistic, ROA has a moderate autocorrelation. To 

eliminate this problem, we add to model autocorrelation. The model estimation 

requires that all explanatory variables are exogenous variables. However, according to 

Wooldridge (2009), research and development in the future is influenced by other factors such 

as current profitability and ROA which makes R&D a suspect endogenous variable. Moreover, 

unobserved effects such as management level of the company may also influence ROA of a 

company. Therefore, an introduction of instrumental variable is necessary. The requirements of 

instrumental variable are that this variable should be highly correlated to R&D and no 

correlation to the random error. Among the available data we have, and can 

satisfy these two requirements: R&D expenditure may has no relationship to management level 

(variables influence the management level may include managers‟ education level or working 

experience). There is a significant relationship between R&D expenditure a year ago 

(  and that of two or three years ago ( and . Meanwhile, we 

calculate the robust standard error using a method similar to Fung et al. (2014a) and Fung et al. 

(2014b) to control for cross-sectional and temporal dependence.  

Independent Variable Pooled OLS Random Effect Random Effect (with Instrumental Variables) 

Constant -13.45503 -13.45503 19.78878 

P-VALUE (0.1666) (0.5624) (0.1064) 

Log(employee benefit) 5.24015 5.24015 -0.871109 

P-VALUE (0.0306**) (0.1099) (0.7863) 

R&D(t-1) (log) -1.226274 -1.226274 4.533482 

P-VALUE (0.3198) (0.5825) (0.0195**) 

                                                        
2See Wooldridge (2009) for the detail.  
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Training 5.283002 5.283002 3.132906 

P-VALUE (0.3852) (0.0009***) (0.0026***) 

ROA(t-1) NA NA -0.502366 

P-VALUE NA NA (0.0088) 

log(total asset) 0.086286 0.086286 -3.910451 

P-VALUE (0.3597) (0.5128) (0.1716) 

Net profit(t-1) 0.002671 0.002671 0.004147 

P-VALUE (0.3141) (0.0001) (0.0036) 

R^2 0.038165 0.038165 0.28867 

Adj-R^2 0.023183 0.023183 0.261658 

Joint Significance 2.547381 2.547381 18.73336 

P-VALUE (0.027995) (0.027995) (0) 

Figure 2. Output of Regression 

* = 90% significant 

** = 95% significant 

*** = 99% significant 

4.2 Pooled OLS 

Our first model is the ordinary least square model without random effect. According to 

Table.2 (column 1), the coefficient of employee benefit is 5.24015 which means an increase 

of 1 million in employee benefit will result in 0.0524015% increase in ROA. The coefficient 

of research and development expenditure one year ago is -1.226274, which means an increase 

of 1 million in research development expenditure will result in decrease 0.01226274% in 

ROA. The coefficient of sales training is 5.283002, which means the sales training program 

to employee will increase0.05283002% in ROA.  

However, according to the p-value of each coefficient, only employee benefit has a 

significant effect in ROA in 95% confidence level (p-value=0.0306). The p-value of research 

and development expenditure and sales training are 0.3198 and 0.3852, respectively, which 

shows that they have no significant effect in ROA. In addition, both R square and adjusted R 

square are very small. It demonstrates that the model can only explain about 3.8165% of 

variation of ROA. Lastly, according to the F-statistic (2.547381), these variables are jointly 

significant in 95% significant level.  

Since OLS method without random effect is not widely used in panel data analysis, the 

random effect model estimation will be conducted.  

4.3 Random Effect Model 

As mentioned above, we adopt random effect since sales training is time invariant. Table 2 

(column 2) shows that the coefficient of employee benefit is 5.24015, which means an 

increase of 1 million in employee benefit will result in 0.0524015% increase in ROA. The 

coefficient of research and development expenditure one year ago is -1.226274 which means 

an increase of 1 million in research development expenditure will result in decrease 
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0.01226274% in ROA. The coefficient of sales training is 5.283002 which means the sales 

training program to employee will increase 0.05283002% in ROA. 

However, according to the p-value of each coefficient, sales training has a significant effect 

in ROA with 99% confidence level (p-value=0.0009). The p-value of research and 

development expenditure and employee expenditure are 0.5825 and 0.1099, respectively, 

which shows that they have no significant effect in ROA. In addition, both R square and 

adjusted R square are very small. It demonstrates that the model only explain about 3.8165% 

of variation of ROA. Lastly, according to the F-statistic (2.547381), these variables are 

jointly significant in 95% significant level.  

4.4 Random Effect Model (With Instrumental Variable) 

Our final model adds two instrumental variable ( , research and 

development expenditure two years and three years ago) to render the estimated coefficient of 

R&D unbiased and  to control for the autocorrelation. Table.2 (column 3) shows 

that the coefficient of employee benefit is -0.871109 which means an increase of 1 million in 

employee benefit will result in 0.00871109%decrease in ROA. The coefficient of research 

and development expenditure one year ago is 4.533482 which mean an increase of 1 million 

in research development expenditure will result in increase0.04533482% in ROA. The 

coefficient of sales training is 3.132906 which means the sales training program to employee 

will increase 0.03132906% in ROA. 

According to the p-value of each coefficient, both R&D expenditure and training program are 

significant in influencing ROA. The p-value of research and development expenditure and 

sales training are 0.0195 and 0.0026, demonstrating that R&D expenditure is 95% significant 

while training program is 99% significant.  

The R square and adjusted R square are also much higher (0.28867 and 0.261658). Therefore, 

the model explains more than 25% of the variation of ROA. Lastly, according to the 

F-statistic (18.73336), these variables are jointly significant in 99% significant level. 

5. Discussion 

5.1 Reasons of Insignificance of Employee Benefit 

Although many previous studies proved that the employee benefit and financial performance 

has a positive relationship, our study fail to prove it. The main reason is that in our sample, 

the listed IT companies in Hong Kong, majority of companies are manufacturer or assembler 

of the IT product and infrastructure. Most of the employees are the worker in the assembly 

line with small amount of salary and remuneration. Therefore, even the employee benefit 

increase significantly, the amount of every worker actually received is small. Their 

motivation to conduct innovation activity or produce more products will not change 

significantly. Moreover, the employee benefit in the annual report may include the benefit to 

the management level which is at the top of the pyramid. The actual amount of benefit 
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distributed to employee may smaller than the number stated in annual reports. Therefore, the 

effect of employee benefit is not significant in our case. 

5.2 Limitations 

There are three limitations of this study. First, the Sample size used in our research is 

relatively small considering the total number of listed information technology companies in 

Hong Kong. Second, due to the limited access to data, we have excluded a few independent 

variables in our study, such as the number of patents, the education level of employees and 

sales training time. These variables are also the important indicators of a firm‟s intangible 

asset regarding to R&D, employee benefit and sales training, respectively. Thus our research 

may not be comprehensive enough. Third, according to our research method, sales training is 

a dummy variable where „1‟ represents the firm provide sales or promotion training to the 

salesman and „0‟ shows the company does not provide. We search the key word “sales 

training” in company‟s annual report to determine this variable in every company. However, 

only few companies explicitly stated there is training program of sales provide to the 

employee while the majority of them merely said the company has employee training 

program but does not specify what these training program are. Therefore, it may difficult to 

identify whether the sales training program is offered in the company only depend on the 

information in annual report.  

6. Conclusion 

This paper examine the effect of research and development expenditure, employee benefit 

and sales training to return on asset in information technology companies listed in Hong 

Kong. The result of our regression model demonstrates both R&D expenditure and sales 

training have a positive relationship to ROA in statistics. The previous studies about 

intangible asset and financial performance are mainly biological and medical companies in 

Europe and North America. The related studies and researches conducted in Asia and 

information technology industry are very few. Therefore, this paper partially fills this missing 

gap.  

7. Recommendation 

Two parties may find this paper useful: the administration staff and individual investors. For 

the managers and decision makers in the company, this paper can help them to understand the 

effect of intangible assets such as R&D expenditure, employee benefit and sales training in 

firm‟s financial performance so that they can develop more comprehensive strategies, 

especially in information technology companies. They will be better in allocating resource to 

R&D expenditure, employee benefit and sales training. 

For the individual investors, this paper provide a new angle to them to evaluate firm‟s 

performance and forecast the future development vision of an information technology 

company base on intangible asset. They can collect these numbers of a company and make a 

forecasting estimation to judge whether the company they choose has significant potential 

growth and profitability and make investment to these companies to gain more return. 



Business and Economic Research 

ISSN 2162-4860 

2014, Vol. 4, No. 2 

www.macrothink.org/ber 109 

Appendix 

Categories of Chinese IT firms listed at Hong Kong Stock Exchange. 

1. Electronic Product and Component 

Most of these enterprises are the manufacturer of electronic hardware and component. Their 

products are the material basis of the whole IT industry. These companies have either a 

strong power and initiative of innovation or a large scale manufacturing equipment and 

skilled workers. There are 35 companies in this category in our sample. 

2. Internet Information Provider/Multimedia Companies 

These companies are providing channels to users so that they can access information on the 

internet, such as co-operations operating a portal site, telecommunication companies and 

internet service providers (ISP). Nowadays, these co- operations may extend its business to 

other areas easily since they have high level of vitality in creation and innovation with large 

amount of active user group or develop to a dominant power in one specific area. There are 

24 companies in this category in our sample. 

3. Application and Software Supplier 

In addition to hardware companies, more than 30 software and application suppliers are listed 

in Hong Kong exchange. Besides traditional computer software companies, more and more 

companies focus on smart devices application development and game development appear in 

Hong Kong stock market which are mainly listed in GEM. There are 33 companies in this 

category in our sample. 
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