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2. LITERATURE REVIEW 

 

2∙1  CORPORATE PERFORMANCE WITH R&D AND PATENT 

 

Previous research explored the relationship between innovation activity and 

corporate performance. Most of them show the innovation activity is related to one 

corporate performance. There is widespread support for the assertion that firms are 

innovative to survive and prosper in a competitive economy. Comanor and 

Scherer(1969) studied the relationship between patents granted and sales from product 

innovation, and found that the explanatory variable could explain 26% variation. 

Narin et al.(1987) focused on the patenting activities of 17 U.S. pharmaceutical 

companies and there was high correlation between patent citation frequency and 

company sales and profits.  

 

Additionally, Chakrabarti(1990) conducted a cross-sectional analysis of 

mechanical engineering and electrical engineering companies. And its finding was 

that the number of patents granted could explain 12% of sales in mechanical 

engineering companies and 14% of the product announcement in electrical 

engineering companies. Therefore, these researches clearly imply that firms’ 

innovation indeed have positive impact on their performance and profits. In order to 

maximize the value of the corporate, managers put great emphasis on the ability to 

develop new ideas, improve the process or produce more satisfactory products. 
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 Kothari, Laguerre and Leone (2002) implement a new method to estimate 

the relation between R&D investments and the uncertainty of future benefits from 

those investments. The empirical analysis compares the relative contributions of 

current investments in R&D and PP&E to future earnings variability using a sample 

of roughly 50,000 firm-year observations from 1972-1997. Evidence is strongly 

consistent with the hypothesis that R&D investments generate future benefits that are 

far more uncertain than benefits from investments in PP&E. The results should help 

the current discussion on accounting for R&D and the methodology might be helpful 

in standard setting in other contexts as well. 

 

Jinn-Shyh Ou (1998) examines the relationship between the research and 

development (R&D) sending of Taiwanese firms and their operating performance. 

The empirical results show that research and development intensity was significantly 

and positively associated with operating performance for Taiwanese manufacturing 

firms. In addition, the significant and positive association was found for two years. 

We also found that the association was significant for some industries but not 

significant for other industries. 

 

Jia-Yiing Wu (2000) examines the influence of R&D activity on the 

performance of Taiwan’s IC and PC related firms. The variable of sales is negatively 

related to the variable of R&D intensity, but the variable of cost of goods sold is also 

negatively related to the variable of R&D intensity. It seems that the R&D activities 

did not help to improve corporate performance in terms of bringing in more sales. 

However, R&D activity does enhance Taiwan’s PC and IC related firms by helping 

them to bring down the cost of goods sold. Moreover, it seems that there is a threshold 

in the relationship between R&D activity and the sales volume of the underlying firm. 
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R&D expenses have to exceed a certain amount before they begin to have a positive 

relationship with the sales volume. 

 

Jyh-Hae Yang and Jong-Rong Chern (2002) investigate the relationship 

between knowledge and productivity levels and growth using firm-level panel data in 

Taiwan. In addition to R&D stock, we also employ patent counts to construct the 

output-side indicators of knowledge to explore the relationship between knowledge 

and productivity. The empirical results show that both R&D and patents have 

significant impact on the productivity level in Taiwan. The elasticity of patent stock is 

about five times larger than that estimated by R&D stock as a proxy of knowledge. 

We also find a very significant contribution of R&D and patents to productivity 

growth. This implies that R&D investment has been very productive in increasing 

output for Taiwanese manufacturing firms in the 1990s. 
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2∙2  MARKET VALUAITON OF R&D IMPACT 

 

Lev and Sougiannis (1999) investigate whether R&D of companies is 

underlying the book-to-market ratio, and they find low-BM companies have a large 

R&D capital, while high-BM firms have low R&D investment. The ratio of R&D 

capital-to-market value is associated with the book-to-market ratio, in the regression 

of stock return, and it also subsumes the role of the book-to-market ratio. Thus, it’s 

referred to that the fundamental variable underlying the book-to-market effect is 

innovative capital.  

 

Chan, Lakonishok and Sougiannis (1999) examine whether stock market 

appropriately incorporates the value of firms’ R&D investment. “R&D intensity” is 

defined as R&D expenditures relative to sales and the ratio of R&D expenditures to 

the market value of equity. And they define the R&D expense is the amortization of 

the R&D capital stock, which equals 0.2*(RDt-1 + RDt-2 + RDt-3 + RDt-4 + RDt-5). 

They find that stocks, which are highly R&D intensive, tend to earn positive excess 

returns in the post-formation period. The results show the association between future 

returns and R&D intensity measured to sales is not strong, while the ratio of R&D 

expenditures to market value of equity has distinctive impact on future returns. One 

possible explanation is that the market under-reacts to the management signals, 

though firms with high R&D expenditures to the market equity regarded as poor 

performers. Moreover, they provide the evidence the R&D intensity is related to 

return volatility. Lack of accounting information in intangible assets may put the real 

costs on investors through increased volatility. 
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Dennis, Ross and Robert (2002) explore whether the excess return to R&D 

intensive firms stems from mispricing by investors or from compensation for bearing 

risk. The sample is included all the stocks on NYSE, ASE and NASQUE in a period 

of 1979-1998. They estimate the “net R&D asset”, which is related to R&D 

amortization, equals 1.0*(RDEXPt) + 0.8*(RDEXPt-1) + 0.6*(RDEXPt-2) + 

0.4*(RDEXPt-3) + 0.2*(RDEXPt-4). It is under the assumption that R&D outlays are 

capitalized and amortized over five years. The results suggest that, after controlling 

the change in the level of R&D investment, they find that high R&D-assets firms 

could earn greater future excess returns than low R&D-assets firms. Moreover, they 

find no evidence of a pattern that excess returns are consistent with mis-pricing 

scenario. Instead, the positive relation between excess returns and R&D investment 

levels is likely resulted from failure to control risk rather than from 

accounting-induced mis-pricing.  

 

Ronald Zhao (2002) examines the relative value relevance of R&D reporting 

in France, Germany, the UK and the US. France. The UK allows conditional 

capitalization of R&D costs, though Germany and the US require the full and 

immediate expensing of all R&D costs. The relative value relevance of R&D 

reporting under different R&D accounting standards are compared while controlling 

for the reporting environment. Test results suggest that the level of R&D reporting has 

a significant effect on the association of equity price with accounting earnings and 

book value. The reporting of total R&D costs provides additional information on 

accounting earnings and book value in Germany and the US, and the allocation of 

R&D costs between capitalization and expense further increases the value relevance 

of R&D reporting in France and the UK, including firms in the US software industry. 
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Eberhart, Maxwell and Siddique (2004) examine a sample of 8,313 cases 

where firms unexpectedly increase their R&D expenditures by a significant amount is 

constructed. The sample period spans 1951-2001. Consistent evidence is found that 

the sample firms' shareholders experience significantly positive long-term abnormal 

stock returns following R&D increases. These results provide evidence of investor 

under-reaction to the benefit of R&D increases. The operating performance of the 

sample firms after their R&D increases is examined and it is found that they 

experience significantly positive abnormal operating performance. The findings 

suggest that R&D increases are beneficial to investments.  

 

Boone and Raman (2004) focus their analysis on a sample of firms for which 

reported earnings are highly distorted by changes in R&D spending, and rely on 

intraday trading data and event study tests of both stock returns and trading activity 

(at the time of quarterly earnings announcements) to examine whether the stock 

market is fixated on reported earnings or whether it attempts to "look beyond" 

reported earnings by utilizing the information on R&D spending disclosed as part of 

the earnings announcement. The results suggest that R&D spending information has 

an effect on trading activity for all trade sizes and firm information environments, but 

no price effect for firms with relatively impoverished information environments.  

 

Jiun-Haur Jang (1998) examines whether the capital market ignores the 

mandated expensing of firm’s R&D to make its own judgments about current and 

future cash flows. Cash flow statements reconstructed by assuming different 

proportions of capitalized R&D can result in a better association of cash flow 
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variables with security returns than that provided under the GAAP requirement of 

100% expensing. Moreover, R&D capital has incremental information content 

conditional on both earnings and cash flow data. That is, the market recognizes the 

R&D outlays as intangible capital, suggesting the costs and benefit of mandated R&D 

expensing should be reexamined. Second, in average, the market expects the future 

benefits of R&D lasts 3 to 4 years. 

 

Show-Chang Sheu (2001) examines the relationship between the Taiwanese 

information-electronic firms’ R&D spending and stockholders’ returns. The major 

finings are that there is no time lag between R&D intensity and stockholders’ returns 

for Taiwanese information-electronic firms, and this implicates that R&D spending of 

these firms shows only short-term benefits. Second, R&D intensity is significantly 

and positively associated with stockholders’ returns for Taiwanese 

information-electronic firms, and with 1% increases in R&D intensity raises 

1.99547% stockholders’ returns. Finally, Firm-spending R&D intensity is 

significantly and positively associated with stockholders’ returns for Taiwanese 

information-electronic firms, but isn’t government-subsidized R&D intensity. These 

implicate that the increasing in stockholders’ returns is mainly created by 

firm-spending R&D expenditure. 

 

Yow-Mei Yang (2001) finds that R&D expenditures are positively related to 

the stock returns, the market valuation of the R&D expenditures is a economics asset 

of yielding future benefits. Stock market can capture R&D expenditures information, 

and reflect stock returns. The explanatory power of past R&D expenditures and stock 

returns is lower by time’s variation. The association of R&D expenditures information 
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and stock returns of high R&D intensive group is higher than low R&D intensity 

group. The industries issue is not significant statistically. 

 

Jen-Ten Liu (2002) finds there are significant relationship for the sales and 

earnings from the wages, advertisement and R&D. The benefit impacts are 

transformed in 2, 2, and 3-year periods accordingly. By Fama and French (1993) a 

three-factor model empirical analysis, there is higher coefficient significance for high 

intangible asset and lower B/M ratio. It indicates that the higher the growth 

opportunity is, the more important the intangible asset explains to stock returns. 

Moreover, the interaction effect of B/M ratio and intangible asset is significant. The 

implication of the empirical results suggests that the intangible asset investment is one 

factor of growth opportunity.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 25

2∙3  MARKET VALUATION AND PATENTS 

 

Deng, Lev and Narin (1999) test the ability of the patent-related measures to 

predict stock returns and market-to-book ratios, with a sample in 1985-1995. They 

adopt patent count (the number of a firm’s patents), citation impact (the total number 

of forward citations in a given year to the firm’s patents issued in the most recent five 

years), science link (the number of references in the firm’s patents applications to 

scientific papers), and technology cycle time (the median age of the U.S. patents cited 

in the firm’s patents) as patent attributes. The empirical results indicate that patent 

measures by the volume of companies' research activity, the impact of companies' 

research on subsequent innovations, and the closeness of research and development to 

science are reliably associated with the future performance in capital markets for 

R&D-intensive companies. Most of patent indicators are statistically associated with 

subsequent stock returns and market-to-book ratios. It implies that patent-based 

measures are useful tools for investor in decision-making about technology and 

science based companies.  

 

Hirschey, Richardson and Scholz (2001) investigate the value relevance of 

non-financial patent information for high-tech enterprises. The proxies for quality of 

patent are the number of patents, the number of times a company’s previous five years 

of patents cited in the current year (Current Impact Index), the average number of 

science references cited on the company’s patents (Science Linkage), and the median 

years of U.S. patent references cited on the company’s patents (Technology Cycle 

Time). A sample comprises 1290 high-tech company observations in the period of 

1989-1995. The results suggest that the relation between R&D expenditures and 

values of equity is more precisely measured when patent quality information is taken 
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into consideration. R&D expenditures could be regarded as input in the invention 

process and the value relevance of R&D is depending on the effectiveness of output. 

It shows that R&D expenditures together with patent quality information provide 

basis for investors to judge the firm’s R&D effort.  

 

Bosworth and Rogers (2001) consider the value of innovation to large 

Australian firms. Specifically, they investigate how R&D and intellectual property 

activity influences the market value of firms, using a Tobin's q approach. R&D data 

are available for the period 1994-96 and data on patent, trade mark and design 

applications for 1996. The findings suggest that R&D and patent activity are 

positively and significantly associated with market value. The results also suggest that 

private returns to R&D in Australia are low by international standards.  

 

Wen-Ing Hwang (2000) explores whether the relationship between patent 

and business value has any lag and find that the whole software industry has one-year 

timing effect between quantities of approved patents and market value. Jiunn-Shyong 

Chern (2001) test the value relevance of the patent numbers and estimated value 

based on the Ohlson’s (1995) model. The patents are value relevant and have 

incremental explanatory power over control variables. Firms should improve the 

financial reporting by providing increased the disclosures about patents in he financial 

statements and protect the intellectual property.  
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Shinn-Yih Jih (2001) and Yih-Fang Liaw (2001) find that there is a positive 

relationship between patents and stock prices. The more patents firms have the higher 

stock prices they would deserve. In addition, when the life cycle is taken into 

consideration and patents are more influential on stock prices on the growth stage 

than on the maturity and recession stages. It shows that the marginal value of each 

patent is highest in the growth stage than all the other groups. Yuh-Huey Yeh (2002) 

finds out the number of patents is significantly positive related to cumulated abnormal 

returns. Patent-related measures really can give investors more information about 

companies R&D activities. Investors can depend on these patent indexes to reduce the 

information asymmetry and then make more precisely expectations about the market 

value of R&D spending announcement effects. 
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2∙4  ANOMALIES IN MARKET  

 

Size Effect 

 

Banz (1981) examines the relationship between the return and the market 

value of NYSE common stocks during 1936-1975. The results suggested that the 

common stock of small firms had, on average, higher risk-adjusted returns than the 

common stock of large firms. This ''size effect'' has been in existence for at least 40 

years .The size effect is not linear in the market value; the main effect occurs for very 

small firms, while there is little difference in return between average-sized and large 

firms. Roll (1981) further investigates possible reasons for the small firm effect. That 

is, an error contributed to auto-correlation in portfolio returns has resulted in an 

improper measurement of small firm risk. A major factor involved in the error is an 

infrequency of trading. Other indicators of risk-adjusted returns, for example, 

price/earnings ratios and dividend yields could draw some of their noticeable power.  

 

Chan and Chen (1991) explore the return characteristics of small and large 

firms. Their results show the small firms on the NYSE tend to be firms that have not 

been doing well; consequently, they tend to be firms that are less efficiently run and 

have higher financial leverage. Perhaps because of the resultant difference in 

accessibility to external financing, small firms tend to be riskier than large firms, and 

the risk of the smaller firms are not likely to be captured by a market index heavily 

weighted toward large firms. The analysis shows that the time series of the return 

difference between small and large firms can be captured by the responses of high 

leverage firms and marginal firms to economic news. In the cross-sectional tests, the 

size proxy has reliable explanatory power on the dispersion of returns among the size 
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portfolios. It loses its explanatory power after the multiple risk exposures are 

introduced. 

 

Judging from the above, “firm size” is apparently associated with stock 

returns. It is recognized that the returns are negatively associated with the firm size. 

The major reason is that small firms encountering higher risk deserve higher returns 

for compensation. Hence, when explaining the stock returns, “firm size” must be 

taken into consideration. 

 

Book-to-Market Ratio 

 

Fama and French (1992) find that book-to-market equity ratio is associated 

with profitability. On average, high-BE/ME firms tend to have poor earnings while 

low-BE/ME firms have high earnings. Furthermore, Fama and French (1993) provide 

the evidence that HML, the difference between the returns on high-BE/ME stocks and 

low-BE/ME stocks, captures the variance in a risk factor related to the earnings 

performance. Hence, in this study, the book-to market equity ratio is one of the 

control variables in the model. 

 

Yuh-Sheue Hwu (1993) examines the relationship between stock excess 

returns and fundamental factors, namely, earnings-to-price ratio, book-to-market ratio, 

and market value of equity. There is a reliably negative relationship between 

book-to-market ratio and excess returns. Market values of equity and 

earnings-to-price ratio are positively related to stock excess returns. Meanwhile, 

book-to-market ratio is the most important variable in explaining the level of excess 

returns that subsumes earnings-to-price ratio and is more significant in explaining 
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stock returns than market value of equity. Also, market value is more important in 

explaining excess returns than earnings-to-price ratio. 

 

Chwen-Yuh Shy (1996) investigates whether excess returns are found for 

high book-to-market stocks whether the excess returns are related to the earnings 

prospects of the firms, or from the market mis-pricing. A significant positive excess 

returns are found for high book-to-market stocks and firms with high book-to-market 

ratios do not possess poorer earnings prospects than those of firms with low 

book-to-market ratios. The results presented in this research are found to be consistent 

with mis-pricing correction, and investors tend to overreact in Taiwan stock market.  

 

 

2∙5  SUMMARY 

 

Previous studies mentioned above clearly indicate that innovation activity 

indeed has positive influence on their performance and profits. Also, they suggest that 

the market is cognizant of future benefits form R&D spending and patents. Thus, 

investors take such benefits into consideration when in pricing. The market reflects 

the information of R&D and patents. So, R&D and patents are value-relevant. In 

addition, following Fama and French (1992, 1993), many research controls for 

systematic returns, firm size, and book-to-market ratio, which are thought to be 

indicators of equity risk.  

 

 

 

 


