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Technological innovations and Financial Rewards: A Comparison of Two Industries 

 
Abstract: 

Do technological innovations lead to higher operating performance?  Based on an event 

study of announcements of technological innovations in the United States in the past ten 

years and objective financial data collected from COMPUSTAT, we analyzed the impact 

of technological innovations on firm performance. To our surprise, our results show that 

technological innovations as a whole have very limited or insignificant impact on firm 

performance. Our further analysis suggested that technological innovations lead to higher 

operating performance in Medical and Pharmaceutical related industries (mainly SIC 28 

and SIC 38), but negative or insignificant effects in general Electronics and Computers 

industries (mainly SIC 35 and SIC 36). We argue that industrial context is an important 

factor.  In particular, technological innovations lead to higher operating performance only 

in a demand-driven market like medical and pharmaceutical industries, but not in 

technology-push sectors like general electronics consumer products.   
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Innovate or Die?  Sorry, that misses the point.  There’s actually an innovation glut.  The real 

shortage is profits.            

                                                                                                                           – Fortune 2000 

 

1. Introduction 
 

Do technological innovations lead to superior financial performance? For decades, the 

sources and consequences of technological innovations have drawn much attention from 

major business disciplines such as operations and technology management (Ettlie, 1998; 

Shane and Ulrich, 2004), strategic management (Roberts, 1999; Zahra and Nielsen, 2002) 

and financial economics (Chan et al., 1990; Eberhart et al., 2004).  Financial analysts 

keep a close eye on firms’ product pipelines in the hope of finding the next soaring 

company stock (Sorescu et al., 2003). Firms ramp up their research budgets in the hope of 

developing the next blockbuster product, which will help them to prevail in the 

competitive marketplace. The business press is teemed with claims that developing 

technological innovation is the best way to create vast economic benefits.  

 

The lack of consistency in defining “innovation” is widely recognized (Chandy and Tellis 

2000; Henderson and Clark 1990). Garcia and Calantone (2002) believed that the 1991 

Organization for Economic Cooperation and Development (OECD) study on innovation 

best captures its essence from an overall perspective. According to this study, 

“Innovation is an iterative process initiated by the perception of a new market and/or new 

service opportunity for a technology-based invention which leads to development, 

production, and marketing tasks striving for the commercial success of the invention”. 

This definition echoes the views of Schmookler (1966) that an invention is an original 

solution resulting from the synthesis of information about a need or want and the 
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technical means with which the need or want may be met. An invention must be followed 

by entrepreneurial actions before it yields significant economic values. Thus, in this study 

we define innovation as an invention that has reached market introduction in the case of a 

product innovation.  

 

Innovations can also be classified into two major groups, namely (1) radical innovation 

(e.g., the launch of a new vaccine or a new microprocessor) and (2) incremental 

innovation (e.g., the introduction of the 32-bit chip to replace the 16-bit chip in 

electronics), in terms of the level of newness of the technology embodied in products or 

in processes (Sher and Yang 2005).   

 

In this study we apply the above definitions of innovation and focus on the financial 

impact brought by radically technological innovations in new product development. In 

other words, technological innovation in this study refers to a product that incorporates a 

high level of radical or breakthrough technology and has reached market introduction. 

 

A number of empirical studies on the consequences of technological innovations have 

only focused on the impact of R&D expenditure on the firms’ stock prices. Based on a 

sample of 95, Chan et al. (1990) found that share-price response to announcements of 

increased R&D spending is significantly positive on average. In line with this finding, the 

event study of Eberhart et al. (2004) suggested that increases in R&D expenditure are 

positively related to stock returns of firms. Yet, despite the widespread assumption that 

technological innovations bring positive financial rewards to for-profit firms, studies cast 
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doubt on whether companies’ efforts in developing radically innovative technologies are 

yielding positive economic returns (Fortune, 2000; Golder and Tellis, 1993). Previous 

research has suggested that firms actively involving in technological innovation 

development do not necessarily outperform other organizations. Radically innovative 

technologies require substantial research and development (R&D) budgets, and 

introducing innovative new products is highly risky (Cooper, 2000; Zahra and Nielsen, 

2002).  Innovators must face the fact that other firms will imitate their actions, typically 

earning a share of the profits that is much greater than their initial investment (Teece, 

1986; Chaney et al., 1991). For example, Liu (2006) examines the stock market reactions 

to U.S. biotechnology firms’ innovation news announcements (e.g., FDA approval and 

patent grant). He identifies a medium-horizon negative drift (after an initial rise) in the 

stock price subsequent to firms’ innovative events and proposes an expectational error 

hypothesis to explain the observed puzzle. Adopting a contingency perspective, Gu (2005) 

explained that technological innovations is only positively related to firms’ stock prices 

in the industries where the time lag between technological breakthrough and profit 

realization is short (e.g., computers and semiconductors), but not in sectors where the 

time lag is long (e.g., biotech and pharmaceuticals).  From a strategic point of view, 

different profiles of innovators represent strategic choices of organizations and they can 

be equally effective (Miller, 1988).  For example, Chaney et al. (1991) has suggested that 

strong operating firms - firms that cleverly use existing products and product lines with a 

minimum of investment - could potentially outperform truly innovating firms. Chan et al. 

(1990) compared stocks of firms doing R&D with stocks of firms doing no R&D and 
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found that their average returns do not differ, suggesting a highly touted technology firm 

on average does not outperform a more mundane cement company. 

 

The disappointing and “counter-intuitive” findings from these studies raise questions 

about the ability of technological innovations to improve financial performance. Given 

that, this paper takes a closer and direct look at the links between technological 

innovations and accounting-based measures of firm performance. Using 440 

announcements of technological innovation introductions and accounting data from 

publicly listed firms during 1986-2003, we measure the effects of introducing 

technological innovations on return on assets (ROA) and return on sales (ROS). The 

performance effects of technological innovations are estimated by measuring abnormal 

performance over a four-year period after the year of introduction announcements. 

 

The remainder of the paper is divided into 6 sections. Section 2 provides a review of 

related research. Section 3 discusses our sample. Section 4 provides descriptive statistics, 

followed by a discussion of our results in Section 5. A summary and concluding remark 

are discussed in Section 6. 

 

2. Theory and Research Hypotheses 

 

Global competition continues to intensify at a fast pace. Product development is a critical 

means by which organizations can diversify, adapt, and even reinvent themselves to 

match ever evolving market and technical conditions (e.g. Schoonhoven et al., 1990). 

Developing technological innovation is widely recognized as a potent weapon for firms 

to achieve and sustain competitive advantages under the contemporary capricious 



 - 6 - 

business environment, particular for firms in either fast-paced or competitive markets. In 

this section, through the theoretical lens of the knowledge-based view (KBV) of the firm, 

we examine the impact of technological innovation on firm’s long-term operating 

performance.  

 

Following other research (e.g., Corbett 2005; Hendricks and Singhal 1997), two 

operating performance measures are used in this study. They are return on assets (ROA) 

and return on sales (ROS). ROA (ROS) is the ratio of Operating income before 

depreciation to book value of total assets (sales). We focus on Operating income before 

depreciation since it is a clearer measure of the economic value creation in firms 

(Hendricks and Singhal, 2008). Operating income before depreciation is defined as Sales 

minus Cost of Goods Sold (COGS) and Selling, general, and administrative 

expense(SGAX).  

 

2.1 Knowledge-based View, Technological innovation and Impact on Operating 

Performance 

2.1.1 Technological innovation and Operating Performance in All Industries 

The recent development of the knowledge-based view (KBV) provides a new lens 

through which we may view and understand the primary rationale for a firm’s existence – 

the creation, transfer and application of knowledge (Decarolis and Deeds, 1999).  The 

KBV of the firm may be seen as an outgrowth of several steams of research, including 

the resource-based view of the firm, organizational learning, organizational capabilities 

and innovation (Grant and Baden-Fuller, 1995).  Over the last decade management 



 - 7 - 

research has increasingly emphasized the roles of knowledge in developing a firm’s 

resource base (Grant, 1996).  Management theorists argue that the basis for sustained 

competitive advantage is a firm’s ability to develop rare and valuable knowledge through 

learning, and to subsequently build upon, and apply, that rare knowledge to product, 

process or organizational development (Bogner and Bansal, 2007).  While a knowledge-

based theory of the firm may still be in the developmental stage, it is broadly accepted 

that unique knowledge is linked with gaining and sustaining competitive advantage. 

 

Technological innovation in an organization represents the creation of radically new 

knowledge through a larger, complex capability by which existing knowledge resources 

are combined and learning capabilities are enhanced. The KBV of the firm argues that the 

heterogeneous knowledge bases and capabilities among firms are the main determinants 

of performance differences, and above-average performance is linked to significant 

development of new knowledge. Technological innovation symbolizes the creation of 

tacit, complex and specific knowledge which is hard for competitors to replicate 

(McEvily and Chakravarthy, 2002).  The development and combinations of such unique 

knowledge are very ambiguous to outside observers or potential competitors (Reed and 

DeFillippi, 1990), it is highly “sticky” to the innovating firms, protecting the knowledge-

based advantage of the firms and conferring above-normal rents (Dierickx and Cool, 

1989; McEvily and Chakravarthy, 2002). Studies such as Franko’s (1989) have 

demonstrated the link between R&D expenditure and subsequent sales revenues of a firm. 

It has also been shown by Geroski et al. (1992) that innovating firms are able to achieve 

greater market shares and higher growth rates. Thus, we hypothesize that: 
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H1(a): Technological innovation leads to higher Return on Assets (ROA) 

H1(b): Technological innovation leads to higher Return on Sales (ROS) 

 

2.1.2 Technological innovation and Operating Performance in General Electronics and 

Computers Industries 

In the recent decade, general electronics and computers industries play a major role in the 

technological development and evolution. Electronics and computers are commonly 

regarded as having a short product life-cycle and compete in a very fast-changing market. 

New product development performance in electronics industry explains no profitability 

variance (Terwiesch, 1998). Customer demand/preference is not a major determinant 

factor or developing innovative products (e.g. Demand factors were paramount in the 

development of computing technology in the period before 1960, with knowledge factors 

dominating thereafter (Van den Ende and Dolfsma, 2005)). On the other hand, in these 

industries, listening to customers might not always be consistent with the design changes 

that lead to lower unit cost (Loch et al., 1996). This mis-match between customer 

demands and product designs might subsequently lead to lower sales and profitability. 

Thus, we hypothesize the followings: 

 

H2(a): Technological innovation leads to lower Return on Assets (ROA) in the general 

electronics and computers industries   

H2(b): Technological innovation leads to lower on Return on Sales (ROS) in the general 

electronics and computers industries   
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2.1.3 Technological innovation and Operating Performance in Medical and 

Pharmaceutical related industries 

Besides the huge technological development led by general electronics and computers 

industries, medical and pharmaceutical related industries play another essential role in the 

technological development in the recent decade. The products in these industries are 

commonly regarded as having a relatively long product life cycle. For example, a major 

drug will normally take 1-2 years to develop and will be sold in market for a relatively 

longer period, e.g. 4-5 years. The development of medical and pharmaceutical products is 

usually triggered by the existing market demands. For example, a major drug 

development project aiming to dealing with a kind of cancer will be motivated by the 

current statistics describing the numbers of patient who are suffering from this kind of 

cancer. This match between existing customer demands and product designs will lead to 

higher sales and subsequently higher profitability. Thus, we hypothesize the following: 

 

H3(a): Technological innovation leads to higher Return on Assets (ROA) in the Medical 

and Pharmaceutical related industries 

H3(b): Technological innovation leads to higher Return on Assets (ROS) in the Medical 

and Pharmaceutical related industries 



 - 10 - 

3. Sample Selection Procedure and Data Description 

Lexis Nexis (Academic) is our primary source for the sample of firms that announce 

technological innovations. Lexis Nexis (Academic) is a well-known full-text information 

searching database. It provides a searchable access to a comprehensive spectrum of full-

text business news, legal information and others from over 5,600 sources, including the 

Business Wire, PR Newswire, Washington Post and USA Today. It has been widely used 

to collect relevant event news by other researchers (e.g. Staw and Epstein, 2000). Before 

large-scale searching, we search and study some pieces of appropriate announcements of 

technological innovation introductions to identify the suitable keywords which are 

commonly used to describe such an innovative product. After this initial search and 

identification, we use keywords, such as revolutionary/breakthrough/innovative and 

product/technology”, in conjunction with words such as “introduce, unveil and launch,” 

along with company names retrieved from CompuStat and other relevant phrases, to 

search in Lexis Nexis (Academic) from 1986 to 2003. Any records in our databases 

containing the keywords are regarded as “candidate announcements”.  

 

Since our “candidate announcements” include the ones announcing technological 

innovations developed in medical devices and drugs. The main dimension on which they 

differ from many other product introductions in other industries is the severe regulation 

by the federal government, especially in the United States by the Food and Drug 

Administrative (and similar agencies in other countries) in regard to quality standards, 

including both product efficacy and safety (Hauptman and Roberts, 1987; Sorescu et. al., 

2003). We only include the product announcements which have clearly stated in the 
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context that the products have been cleared for market introduction in any country. For 

example, Product A firstly got a market approval in one Asian country before it 

successfully got qualified to market in the United States. We then recorded the 

introduction year when Product A was in this Asian market. It enables us to capture the 

earliest financial impact brought by these products.     

 

4. Methodology 

4.1 Event Study 

We used event study methodology to evaluate the long-term operating performance 

effects of breakthrough products announcements. The usefulness of such a methodology 

comes from the fact that, given rationality in the market place, the effect of an event will 

be reflected in the performance indicators of a firm. It can help to isolate the component 

of performance change owing to unexpected firm-specific events.  

 

Barber and Lyon (1996) identified three key choices in designing an event study, which 

are summarized below: 

 

1) Event definition. The initial task of conducting an event study is to define the event of 

interest and identify the period over which the performance measures (e.g., ROA, ROS) 

of the firms involved in this event will be examined - the event window. In this study the 

event of interest is the announcement of a technological innovation by a sample firm. We 

defined our event period as the year in which a technological innovation was announced 

(year t). We investigated the abnormal financial impact of this product over a four-year 
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period after its introduction announcement (i.e., the event window is from year t+1 to 

year t+4), which is a rough estimate of the product life cycle (Terwiesch et al., 1998).  

 

2) Selection criteria. After identifying the event of interest, it is necessary to determine 

the selection criteria for the inclusion of a sample and/or control firm in the study. The 

criteria in our study for the sample firm were that it should have announced a 

technological innovation and have sufficient related financial data in the Compustat 

(North America) database. We selected a control firm that has similar total assets, ROA 

and is of the same 2-digit SIC code, subject to the constraint that the control firm’s ROA 

lies between 90% and 110% of the sample firm’s ROA and its total assets lies between 

33% and 300% of the sample firm’s assets at the year (year t-2) ends two years before the 

announcing year (year t). We selected control firms using 2-digit SIC code since it can 

represent most differences and characteristics among industries. There is higher 

proportion of discrepancies in three- or four-digit SIC codes (Guenther and Rosman, 

1994). Our sample will decrease rapidly if we select the control firms using 3- or 4 digit 

SIC codes. All the control firms that meet the selection criteria for a sample firm 

constituted its control group. We then trimmed the data following Barber and Lyon 

(1996), eliminating the data at the 5% level in each tail. After trimming, our final sample 

consists of 440 pairs of sample firms and their corresponding control groups selected on 

the basis of pre-event ROA. Table 1 reports descriptive statistics of our samples.  
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3) Normal and abnormal performance. The abnormal return is the actual post-event 

financial performance of a sample firm over the event window minus its estimated 

normal performance over the same time periods. The estimated normal performance is 

defined as the return that would be expected if the event did not take place. In our study 

this is generally represented by the average post-event performance of a control group of 

a sample firm, which is illustrated as follows: 

 

APi, t, l = Pi,t+l - [Pi,t + Avg(Ci,t+1 - Ci,t)], 

                         

where APi, t, l is the abnormal performance in terms of ROA and ROS of firm i from year t 

to t+l, using year t as the base year; Pi,t+l (Ci,t+l) is the actual post-event performance of 

firm i (a control group of firm i) in terms of ROA and ROS during the period year t to t+l; 

Pi,t (Ci,t) is the actual performance of firm i (a control group of firm i) in the base year t; 

[Pi,t + Avg(Ci,t+1 - Ci,t)], where Avg is the average of the actual performance increase of 

the control group, is the estimated normal performance of firm i without the event during 

the period t to t+l. A simple example will help to illustrate our calculation. Suppose that 

in the base year (t) the sample firm i had a ROA of 10% (Pi,t=10%), while the group of 

control firms had an average ROA of 9% (Avg Ci,t =9%). Assume that over the next four 

years (l=4) the average ROA of this control group changes from 9% to 12% for a net 

change of 3% (Ci,t+4 - Ci,t =3%). Then, the sample firm’s expected performance, if there is 

no technological innovative product introduced, is estimated as 13% (the base year 

performance of 10% plus the change in the mean of the performance of the control group 



 - 14 - 

of 3%). If the sample firm’s actual performance four years after the base period is 14%, 

then its abnormal performance is estimated as 1% (14%-13%).  

 

4.2 Statistical Tests 

The statistical tests commonly used in event studies are the paired-sample t-test, which is 

parametric, and the Wilcoxon sign ranks (WSR) test and the Binomial sign test, which 

are non-parametric. Generally, if the abnormal performance follows a normal distribution, 

the parametric test is more valid. However, Barber and Lyon (1996) suggested that, for 

event studies based on accounting data, non-parametric tests are uniformly more 

powerful than parametric t-statistics. Therefore, in this study, we used the Wilcoxon sign 

ranks test to test whether the median is significantly different from zero, and the 

Binomial sign test to measure whether the percent of sample firms generating positive 

performance is significantly different from 50%.  We measure the significance of results 

by reporting conservatively two-tailed tests results. 

 

 5. Empirical Results 

5.1 Results for Abnormal Changes in Operating Performance in All Industries 

We begin our discussion by examining abnormal operating performance in all industries 

setting. These results provide insight on the overall pattern of the financial implications 

of technological innovations. Table 2a-b present these results for the performance-

industry-size-matched comparison groups.  
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Since there is no consistent agreement among literature how long it will take to develop 

and commercialize a technological innovation, it is necessary to test whether the sample 

firms have already performed better than their control groups. Firms with better financial 

performance may be in a better position to develop technological innovations than firms 

with poorer financial performance (Ali, 1994). This pre-event bias will weaken our 

analysis and findings. The abnormal performance results from year -3 to year -2 are 

obtained by comparing the performance during the second year before the announcement 

year against the performance during the third year before the announcement year so as to 

detect the existence of pre-event performance bias. From Table 2a-b, the abnormal 

performance changes in three performance measures (ROA and ROS) in all industries 

settings during Year t-3 to Year t-2 are generally positive but none of them are significant. 

Therefore, we have strong reasons to believe that the sample firms and the selected 

control firms have similar pre-event performance before the announcement of 

technological innovation.  In other words, they all have the equal chance to develop and 

commercialize technological innovations. Table 2a shows the statistical results of 

abnormal changes in ROA over the four-year period (from year t to year t+4). The results 

are generally positive, but only two of the twelve statistics are positively significant. For 

the time period Year t to Year t+1, the median and mean change in ROA is 0.7192% (p-

value < 0.1) and 1.2695% (p-value < 0.05). It implies that although a technological 

innovation may help the firms gain some superior performance in ROA, but this 

superiority is not long-lasting. Hypothesis 1(a) is partially supported.  Table 2b shows the 

statistical results of abnormal changes in ROS over the four-year period (from year t to 

year t+4). The results are generally positive and significant. The median and mean 
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change in ROS is 0.8399% (p-value < 0.05) and 2.8173% (p-value < 0.01) for Year t to 

t+1, and 0.9420% (p-value < 0.1) and 2.8669% (p-value < 0.05) for Year t to t+3. It 

implies that although a technological innovation may help the firms gain some superior 

performance in ROS, but this superiority is not long-lasting, either. Hypothesis 1(b) is 

partially supported.   

 

5.2 Results for Abnormal Changes in Operating Performance in general Electronics, and 

computers Industries 

We focus on the industries with SIC 35 (Machinery and computer equipment) and SIC 36 

(Electrical and electronic components). As the analysis in all industry setting, the 

abnormal performance results from year -3 to year -2 are also used to detect the existence 

of pre-event performance bias. From Table 3a-b, none of the abnormal performance 

changes in three performance measures (ROA and ROS) in electronics and computers 

industries settings are significant. Therefore, we have strong reasons to believe that the 

sample firms and the selected control firms in the electronics and computers industries 

have similar pre-event performance before the announcement of technological 

innovations.  Table 3a shows the statistical results of abnormal changes in ROA over the 

four-year period (from year t to year t+4). The results are generally negative, but none of 

the twelve statistics are significant. Similar results are also found in ROS. In fast 

changing industries with not-clearly defined customer needs and shorter product life 

cycles, technological innovations explain no profitability variance (Terwiesch et al., 

1998). Hypothesis 2(a) and 2(b) are both supported. In the electronics and computers 

industries, besides the huge costs required for the development (e.g., R&D expenses) and 
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marketing of technological innovations, firms need to invest in plants, equipment and 

other assets (e.g., specialized and complex testing equipment) to support the new 

innovations. The revenues generated by technological innovations might not be enough to 

cover the initial capital investment in plants, equipment and other assets if there are no 

further new or updated products which use similar breakthrough technology.  

 

5.3 Results for Abnormal Changes in Operating Performance in Medical and 

Pharmaceutical related Industries  

We focus on the industries with SIC 28 (Chemical, biotech and drug) and SIC 38 

(Medical and Scientific instruments). Therefore, we regarded these two industries as 

mainly pushed by current markets demands or future demands that could be clearly 

defined. As the analysis in all industry setting, the abnormal performance results from 

year -3 to year -2 are also used to detect the existence of pre-event performance bias. 

From Table 4a-b, none of the abnormal performance changes in three performance 

measures (ROA, ROS) in Medical and Pharmaceutical related industries settings are 

significant during year -3 to year -2. Therefore, we have strong reasons to believe that the 

sample firms and the selected control firms in the Medical and Pharmaceutical related 

industries have similar pre-event performance before the announcement of technological 

innovations. Table 4a shows the statistical results of abnormal changes in ROA over the 

four-year period (from year t to year t+4). The results are strongly positive and 

statistically significant. More specially, for the time period Year t to Year t+1, the 

median and mean change in ROA is 1.1667% (p-value < 0.05) and 1.8181% (p-value < 

0.05). The medians for the time period Year t to Year t+2, Year t to Year t+3 and Year t 
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to Year t+4 are 1.9271% (p-value < 0.1), 2.6571% (p-value < 0.1), and 3.6521 (p-value < 

0.1), respectively. It shows that technological innovations can help firms achieve superior 

performance in ROA in the Medical and Pharmaceutical related industries. Hypothesis 

3(a) is supported. Table 4b shows the statistical results of abnormal changes in ROS over 

the four-year period (from year t to year t+4). The results exhibit strong positive 

significances. The median and mean change in ROS is 1.3292% (p-value < 0.01) and 

5.8332% (p-value < 0.01) for Year t to t+1, 1.7939% (p-value < 0.05) and 1.8647% for 

Year t to t+2, 1.8086% (p-value < 0.05) and 1.9082% (p-value < 0.01) for Year t to t+3, 

and 2.8109% (p-value < 0.05) and 3.6136% (p-value < 0.05) for Year t to t+4. It indicates 

that technological innovations bring strong profit margins to firms in Medical and 

Pharmaceutical related industries. Thus, hypothesis 3(b) is also supported.  

 

6 Implications and Conclusions 

In this study we investigated the impact of technological innovations in new product 

development on the profitability of firms. Our results show that technological innovations 

as a whole have very limited or insignificant impact on firm performance. Our further 

analysis suggested that technological innovations lead to higher operating performance in 

Medical and Pharmaceutical related industries (mainly SIC 28 and SIC 38), but negative 

or insignificant effects in general Electronics and Computers industries (mainly SIC 35 

and SIC 36). We argue that industrial context is an important factor.  In particular, 

technological innovations lead to higher operating performance only in a demand-driven 

market like medical and pharmaceutical industries, but not in technology-push sectors 

like general electronics consumer products. 
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There are some limitations of this research. Our research design was based on the event 

study methodology and potential confounding events, if any, could be a significant issue. 

Nevertheless, to our best knowledge, we are not aware of any organizational initiatives 

that are likely to be associated with the development and introduction of a radical 

innovation in new products simultaneously. We make two suggestions for future research. 

First, we suggest that similar studies be done in other industries (e.g., Information 

Technology) to test the generalizabilty of our findings. Second, we believe that future 

research should be conducted to investigate some moderating factors (e.g., industry type) 

that might moderate the relationship between radical innovations and firm performance. 
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Table 1 Summary Statistics for Sample and Control Firms Using Group Matching by Industry 
Combined with ROA and Assets (Year t-2) 

 
 N Mean Median St. dev. 

Sample firms     

Total Assets
a
 440 617.82 83.29 1979.40 

Sales
a
 440 500.77 80.29 1311.77 

ROA
b
 440 6.05 12.94 21.92 

ROS
b
 440 0.89 12.57 57.96 

     

Control firms     

Total Assets
a
 440 528.94 88.21 1480.94 

Sales
a
 440 465.55 97.92 1049.54 

ROA
b
 440 6.02 12.85 21.85 

ROS
b
 440 0.94 13.08 45.11 

                                  a 
Total Assets and Sales are in millions of dollars. 

                                  b 
ROA and ROS are expressed in percentages. 
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Table 2a Abnormal Performance in ROA (All Industries, SIC 2000-3999); Group Matching, by 
Industry, ROA and Total Assets  
 

Time Periods N
a
 

    AP  
Median

b
 

    p-value 
(WSR test)

 c
 

p-value 
(Sign-test)

 c
 

t-3 to t-2 403 -0.1322 0.886 0.765 

     

t-2 to t-1 426 -0.5162 0.408 0.188 

t-2 to t 421 -0.2813 0.563 0.495 

t-2 to t+1 368 -0.8681 0.092* 0.159 

t-2 to t+2 320 -0.9540 0.217 0.131 

t-2 to t+3 271 -0.6480 0.574 0.274 

t-2 to t+4 231 -0.3760 0.461 0.895 

     

t to t+1 366 -0.7192 0.053* 0.191 

t to t+2 318 -0.7889 0.175 0.130 

t to t+3 270 -1.1835 0.659 0.201 

t to t+4 230 -0.1127 0.784 0.947 

*p<0.1; **p<0.05; ***p<0.01
 

a 
“N” indicates the total number of pairs of sample firms and control groups in the corresponding 

time period.
 

b 
AP median are the mean and median abnormal performance. 

c 
The p-values shown are those for the two-tailed test of the null hypothesis of no abnormal 

performance, using a Wilcoxon signed rank test and sign test, respectively. 
 
 
Table 2b Abnormal Performance in ROS (All Industries, SIC 2000-3999); Group Matching, by 
Industry, ROA and Total Assets 

Time Periods N
a
 

    AP  
Median

b
 

    p-value 
(WSR test)

 c
 

p-value 
(Sign-test)

 c
 

t-3 to t-2 400 -0.0678 0.454 1.000 

     

t-2 to t-1 410 -0.3744 0.663 0.123 

t-2 to t 400 -0.8568 0.193 0.250 

t-2 to t+1 368 -1.3678 0.021** 0.068* 

t-2 to t+2 320 -1.1015 0.128 0.065* 

t-2 to t+3 271 -1.5996 0.160 0.021** 

t-2 to t+4 231 -0.3972 0.921 0.792 

     

t to t+1 366 -0.8399 0.018** 0.025** 

t to t+2 318 -0.7543 0.121 0.082* 

t to t+3 270 -0.9420 0.083* 0.024** 

t to t+4 230 -0.8769 0.114 0.129 

*p<0.1; **p<0.05; ***p<0.01
 

a 
“N” indicates the total number of pairs of sample firms and control groups in the corresponding 

time period.
 

b 
AP median are the mean and median abnormal performance. 

c 
The p-values shown are those for the two-tailed test of the null hypothesis of no abnormal 

performance, using a Wilcoxon signed rank test and sign test, respectively. 
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Table 3a Abnormal Performance in ROA (General Electronics and Computers Industries, SIC 35 
and 36); Group Matching, by Industry, ROA and Total Assets  

Time Periods N
a
 

    AP  
Median

b
 

    p-value 
(WSR test)

 c
 

p-value 
(Sign-test)

 c
 

t-3 to t-2 207 -0.4379 0.525 0.331 

     

t-2 to t-1 230 -0.8624 0.344 0.323 

t-2 to t 228 -0.2117 0.615 0.947 

t-2 to t+1 186 -0.2526 0.323 0.828 

t-2 to t+2 168 -0.3683 0.836 0.487 

t-2 to t+3 144 -0.6368 0.458 0.803 

t-2 to t+4 120 -0.8038 0.493 0.523 

     

t to t+1 184 -0.4185 0.919 0.770 

t to t+2 167 -0.6602 0.738 0.642 

t to t+3 143 -0.9453 0.260 0.503 

t to t+4 120 -1.7138 0.175 0.121 

*p<0.1; **p<0.05; ***p<0.01
 

a 
“N” indicates the total number of pairs of sample firms and control groups in the corresponding 

time period.
 

b 
AP median are the mean and median abnormal performance. 

c 
The p-values shown are those for the two-tailed test of the null hypothesis of no abnormal 

performance, using a Wilcoxon signed rank test and sign test, respectively. 
 
 
Table 3b Abnormal Performance in ROS (General Electronics and Computers Industries, SIC 35 
and 36); Group Matching, by Industry, ROA and Total Assets 
 

Time Periods N
a
 

    AP  
Median

b
 

    p-value 
(WSR test)

 c
 

p-value 
(Sign-test)

 c
 

t-3 to t-2 224 -0.2747 0.867 0.841 

     

t-2 to t-1 230 -0.3880 0.891 0.323 

t-2 to t 220 -0.9527 0.226 0.381 

t-2 to t+1 198 -1.4831 0.382 0.356 

t-2 to t+2 172 -0.1519 0.583 0.819 

t-2 to t+3 150 -1.7510 0.302 0.221 

t-2 to t+4 125 -1.5802 0.709 0.283 

     

t to t+1 197 -0.9102 0.254 0.154 

t to t+2 171 -0.3367 0.693 0.878 

t to t+3 150 -0.7371 0.817 0.568 

t to t+4 124 -0.2985 0.813 1.000 

*p<0.1; **p<0.05; ***p<0.01
 

a 
“N” indicates the total number of pairs of sample firms and control groups in the corresponding 

time period.
 

b 
AP median are the mean and median abnormal performance. 

c 
The p-values shown are those for the two-tailed test of the null hypothesis of no abnormal 

performance, using a Wilcoxon signed rank test and sign test, respectively. 



 - 27 - 

Table 4a Abnormal Performance in ROA (Medical and Pharmaceutical related Industries, SIC 28 
and 38); Group Matching, by Industry, ROA and Total Assets  
 

Time Periods N
a
 

    AP  
Median

b
 

    p-value 
(WSR test)

 c
 

p-value 
(Sign-test)

 c
 

t-3 to t-2 140 -0.1356 0.542 0.673 

     

t-2 to t-1 153 -0.5964 0.635 0.258 

t-2 to t 139 -0.1624 0.693 0.865 

t-2 to t+1 124 -2.2783 0.010** 0.059* 

t-2 to t+2 108 -2.3035 0.085* 0.009*** 

t-2 to t+3 88 -2.4216 0.089* 0.025** 

t-2 to t+4 77 -1.6849 0.097* 0.111 

     

t to t+1 122 -1.1667 0.039** 0.085* 

t to t+2 107 -1.9271 0.093* 0.082* 

t to t+3 88 -2.6571 0.098* 0.008*** 

t to t+4 75 -3.6521 0.095* 0.021** 

*p<0.1; **p<0.05; ***p<0.01
 

a 
“N” indicates the total number of pairs of sample firms and control groups in the corresponding 

time period.
 

b 
AP median are the mean and median abnormal performance. 

c 
The p-values shown are those for the two-tailed test of the null hypothesis of no abnormal 

performance, using a Wilcoxon signed rank test and sign test, respectively. 
 
 
Table 4b Abnormal Performance in ROS (Medical and Pharmaceutical related Industries, SIC 28 
and 38); Group Matching, by Industry, ROA and Total Assets 
 

Time Periods N
a
 

    AP  
Median

b
 

    p-value 
(WSR test)

 c
 

p-value 
(Sign-test)

 c
 

t-3 to t-2 119 0.5892 0.781 0.199 

     

t-2 to t-1 130 0.2270 0.797 0.188 

t-2 to t 127 0.9834 0.743 0.478 

t-2 to t+1 120 2.3522 0.038** 0.121 

t-2 to t+2 103 2.8196 0.064* 0.001*** 

t-2 to t+3 78 3.7574 0.127 0.089* 

t-2 to t+4 70 1.9334 0.187 0.065* 

     

t to t+1 120 1.3292 0.007*** 0.014** 

t to t+2 101 1.7939 0.027** 0.001*** 

t to t+3 78 1.8086 0.016** 0.017** 

t to t+4 70 2.8109 0.012** 0.013** 

*p<0.1; **p<0.05; ***p<0.01
 

a 
“N” indicates the total number of pairs of sample firms and control groups in the corresponding 

time period.
 

b 
AP median are the mean and median abnormal performance. 

c 
The p-values shown are those for the two-tailed test of the null hypothesis of no abnormal 

performance, using a Wilcoxon signed rank test and sign test, respectively. 
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 Table 5a significance of Abnormal Performance in ROA 
 

Control Group 
Selected on  

Industry, Size, ROA 

 
All Industries 

General Electronics 
and Computers 

Industries 

Medical and 
Pharmaceutical 

related Industries 

From Year N WSR Sign N WSR Sign N WSR Sign 

t-3 to t-2 403   207   140   

          

t-2 to t-1 426   230   153   

t-2 to t 421   228   139   

t-2 to t+1 368 *  186   124 ** * 

t-2 to t+2 320   168   108 * *** 

t-2 to t+3 271   144   88 * ** 

t-2 to t+4 231   120   77 *  

          

t to t+1 366 *  184   122 ** * 

t to t+2 318   167   107 * * 

t to t+3 270   143   88 * *** 

t to t+4 230   120   75 * ** 

*p<0.1; **p<0.05; ***p<0.01 
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Table 5b Significance of Abnormal Performance in ROS 
 

Control Group 
Selected on 

Industry, Size, ROA 

 
All Industries 

General Electronics 
and Computers 

Industries 

Medical and 
Pharmaceutical 

related Industries 

From Year N WSR Sign N WSR Sign N WSR Sign 

t-3 to t-2 400   224   119   

          

t-2 to t-1 410   230   130   

t-2 to t 400   220   127   

t-2 to t+1 368 ** * 198   120 **  

t-2 to t+2 320  * 172   103 * *** 

t-2 to t+3 271  ** 150   78  * 

t-2 to t+4 231   125   70  * 

          

t to t+1 366 ** ** 197   120 *** ** 

t to t+2 318  * 171   101 ** *** 

t to t+3 270 * ** 150   78 ** ** 

t to t+4 230   124   70 ** ** 

*p<0.1; **p<0.05; ***p<0.01 
 

 

 


