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Abstract
This thesis provides an overview of how different components in a product recall situation affect a company’s financial value. These components include: (1) date of the announcement; use first available information or the most common source (WSJ), (2) reputation of the company; value of a firm in the consumer’s mind, (3) initiator of recall; this component investigates response strategy, which is either active or passive, (4) hazard level; this factor shows the severity of a recall.
The first component of the event analysis is the date of the announcement. This thesis proves that various announcement dates can create miscellaneous results. The results support the efficient market hypothesis theory, when first available information influences the abnormal returns the most. The second component measures the reputation of each company. The market penalizes a company with a high reputation more than others. Firms with a good reputation are more likely to attract media attention in the case of a product defect than companies with a low reputation. The third component represents the overall strategy of a company. The passive strategy involves the denial of a defective product whereas the active strategy presents a company as socially responsible and trustworthy. This is in contrast with the market view, where the active strategy is a signal of a potential financial loss. The fourth component, a hazard, measures the severity of a recall on the financial value of a company. Markets penalize recalls with high hazard more than other recalls in all industries.  
An event study was conducted in order to measure the impact of the event. The main finding of the event study was that the abnormal return on day 1, using the first announcement date, results in the highest number of abnormal returns. All analyses were conducted to determine which variable had the significant influence. The conclusions that can be drawn from the event study are as follows: 
The result of reputation is not significant in the regression analysis; therefore, the theory cannot be supported.  This study does not show that the market penalizes companies with high reputations more than others. The initiator variable is significant. This supports the theory that active recalls have an impact on abnormal returns because investors view the proactive recall as a potential danger. Traders speculate that a company faces severe consequences as an impact of recall and therefore it has no choice but to proactively manage the recall to reduce the potential impact. Variable hazard is not significant; therefore the theory that more hazardous recalls create higher abnormal returns cannot be supported. 
Keywords: car recall, event study, abnormal return, hazard, proactive strategy, reputation
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[bookmark: _Toc298232484]1. Introduction
It is a problem that keeps CEOs and engineers up at night: a massive global product recall. Product recalls have continued to increase over the past decades, especially in the automobile industry. In recent years, Ford, GM, and Toyota lead the statistics in vehicle recalls. The record year in car recalls was 2004; according to the NHTSA more than 30 million cars were recalled in this period. Between the periods of 2005-2009, the average annual recall was 15 million vehicles a year (Woodall, 2010). Car recalls have been discussed a lot recently after Toyota’s 3.8 million vehicle recall in 2009 (Ramsey, 2011). The product recall can be viewed as a firm’s worst nightmare. It affects a company’s brand image, consumer loyalty, brings additional cost, and last but not least, stock prices fluctuate. Investors in stock markets react immediately after the announcement of any recall; therefore, it is up to the manufacturers themselves to decide how to react in the case of any defective car. The pioneering work regarding vehicle recalls was done by Jarrel and Pelzman in 1985. They find significant shareholder losses generated by car recalls. Due to the fact that car recalls occur frequently, they are not entirely surprising to the markets (Jarrell & Peltzman, 1985).  Toyota’s latest recall of 3.8 million vehicles was caused by a removable floor mat, which interfered with the accelerator pedal. As a consequence of this flaw, the accelerator pedal got stuck and the car became unstoppable. It led to several fatal crashes across the US in 2009. The latest research shows that the majority of recalls initiated by the government are recalls involving a large number of vehicles, less serious defects involving older models, and financially weak manufacturers. Furthermore, media involvement, especially The Wall Street Journal or The Financial Times, lead to larger abnormal returns (Rupp & Taylor, 2002). Also, Rhee and Haunschild (2006) research shows the negative impact of high reputation companies on their financial value compared to companies with low reputation. 
[bookmark: _Toc298232485][bookmark: _Toc293251421]It is well known fact that car manufacturers do not produce every single piece themselves. Every car manufacturer buys certain parts from other manufacturers (tires, lights, gearshifts, accessories etc.). In many cases, car accidents are caused by flaws in parts which were not produced by the car manufacturers themselves. According to the latest research by Rupp and Taylor, recalls are costly for both government and manufacturers. Costs to determine whether certain batch of vehicles is recalled are high. Given this fact, government agencies investigate less serious defects and leave the rest to manufacturers. Moreover, governmental agencies get involved in examination of defects after serious injuries or fatal crashes occurred (Rupp & Taylor, 2002). A very well known case is Ford vs. Firestone. This case hit the news after another fatal crash of the Ford Explorer, which occurred in Florida. The victim was a ten-year-old boy who was travelling with his family. The accident was caused by a shredded Firestone tire. The driver was unable to maneuver the car, which flipped and ejected all the passengers out of the car. The resulting case was the driver bringing many lawsuits against both Ford and Firestone. Both companies blamed each other for this fatal flaw. Ford accused Firestone of producing faulty tires. On the other hand, Firestone accused the consumers themselves of improperly maintaining the tires (Hosenball, 2000). The reaction of both companies was inappropriate. This case was discussed across various media channels. Neither Ford nor Firestone acted accordingly. Both companies refused to cooperate with government investigators, which led to many lawsuits against both firms. The approach of management to this crisis led to the damage of 100 years of cooperation between Ford and Firestone. Furthermore, the management of both companies allowed third parties to exploit this crisis for commercial gain. The research by Margolis, Elfenbein and Walsh (2007) argues that a positive approach towards recall is linked with the firm’s social responsible strategy. Results show that social strategy has a positive impact on financial market performance (Margolis, Elfenbein, & Walsh, 2007). In general, markets value a pro-active approach more negatively than consumers. In this case, when a firm proactively recalls cars, all the actions need to be communicated to shareholders about the actions taken by management. By doing so, a firm can prevent investors to interpret the recall with significant financial losses (Chen, Ganesan, & Liu, 2009). In the case Ford vs. Firestone, the companies ignored official announcements even though the defects on cars had caused several fatal crashes. Automakers notified neither government agencies nor the public regarding the safety issues. These two cases are just the “tip of the iceberg.” In recent years, many automakers have had issues regarding safety standards of its vehicles.  It is up to manufacturers themselves to decide, what strategy to choose in order to satisfy all interested parties. 
In this thesis, I will examine the impact of car recalls on a firm’s financial value during a 5-year period (2005-2010) in the US. US car and safety regulations are maintained by the NHTSA (National Highway Traffic Safety Administration). The questions I will examine are as follows: What date of announcement do markets use to make decisions? Are companies with high reputation punished more than others?  Does an automaker’s response strategy matter? Do high hazard recalls penalize firms more than less hazardous recalls?  This thesis differs from other works by: 1) extending research of car recalls to a period of years 2005-2010, 2) focusing only on recalls of more than 100 thousand units, 3) using the first date of announcement to support efficient market hypothesis. 
2. Literature Review and Hypothesis Development
[bookmark: _Toc298232486]2.1 Product Recalls
In 2004, a consumer research study found that product quality is the second most important factor in any purchasing decision after price. Quality problems and production delays result in a large number of product recalls and many lawsuits against companies, which lead to profit losses and decrease brand equity. Product recalls are common in various industries and are associated with additional costs to a company. According to Chao, Iravani and Savaskan (2009), “product recalls result from a lack of quality assurance in the manufacturing and/or design processes of one or many supply chain partners and can affect a large number of products manufactured over extended periods of time. For example, in a recent study, Ford reported that 76% of the company’s quality problems stem from its first tier suppliers“ (Chao, Iravani, & Savaskan, 2009). Since manufacturers do not produce all the parts themselves, it is hard to determine the quality of a product. As a consequence of outsourcing, recall events are becoming more common. In this case, the theory of moral hazard arises. Since carmakers are responsible for quality assurance in consumers’ eyes, suppliers have a tendency to act less carefully in the quality process. The brand image of suppliers is not directly affected. An information asymmetry exists between the firm and stock markets. This asymmetry is emphasized even more during special events, such as a recall process. Manufacturers have detailed information about all their products and posses all information about potential flaws which could have serious consequences. Moreover, producers have access to potential issues reported by consumers through their distribution channels (dealers, agents etc.). They are able to evaluate potential risks sooner and adapt a response strategy in advance. In contrast, stock markets rely on information from external sources (e.g. media, corporate/government press releases, publications, etc.) to determine the impact of a recall on a firm’s operation and potential fluctuation of their stock price. Past research shows that consumers react positively if a firm pursues a proactive strategy. Consumers see a firm that acts according to its Corporate Social Responsibility (CSR) as being high quality. Furthermore, a car manufacturer can decrease the negative impact of a recall on its brand by accepting responsibility. Proactive strategy indicated that a company cares about its customers and is trustworthy (Vitaliano & Siegel, 2005). However, this research contradicts the stock market’s reaction. Markets view proactive strategy as a potential danger and thus respond more negatively.   
[bookmark: _Toc298232487]2.2	Abnormal Returns & Efficient Market Hypothesis
In the stock market, abnormal returns are characterized by the difference between actual stock price and average market performance over a stated period of time. Abnormal returns are usually linked to an event or market change. These changes have a direct impact on stock price and the company’s entire portfolio. Events such as recalls, mergers, dividend announcements, public offerings, and other major news provide impulse for abnormal returns. For example, legal actions against a car manufacturer will drive stock prices downward. Losses usually exceed general market performance measured by the NYSE index. Due to the fact that recalls generally create additional costs for manufacturers, abnormal returns are in most cases negative. Furthermore, the seriousness of a recall and the number of potential vehicles affected play a role in determining the price change. 
Abnormal return = (performance of individual stock/portfolio) – (index performance)
	It is a well-known fact that recalls are connected with negative abnormal return. In most cases, investors anticipate a recall in advance. There are many indications in the press or media regarding a potential recall announcement. Experienced investors take into account all possibilities and anticipate the likelihood of a recall. Anticipated recalls are connected mostly with previous events. Such events are customers’ complaints received by the media, several crashes caused by similar car flaws, or fatal crashes on same car models (Chen, Ganesan, & Liu, 2009). Investors anticipate the stock price’s downfall; therefore the decline of stock prices is continuous during the period from the first event until the official announcement. In contrast, unanticipated car recalls are characterized by a steep drop in stock prices. Investors either do not posses this information about recall possibility or ignore market signals (Hoffer, Pruitt, & Reilly, 1987). In reality, investors are usually aware of serious recalls; what is unknown is the number of potentially affected vehicles.
The efficient market hypothesis (EMH) is, in financial terms, linked with the idea of “random walk.” The theory behind “random walk” is that the price of stock is random and unpredictable. All available information is reflected immediately in the stock prices. Information acquired the next day influences the stock price change and is reflected in the price the next day. As a result, the price of stock fully reflects all general and public available information. There are three kinds of information that affect stock prices (Malkiel, 2003).

1. Weak form efficiency
The weak form of the efficient market hypothesis emphasizes that the current stock price reflects all information contained in history prices only. It means, everybody who analyzes past data has same information. Traders cannot profit from this information, since it is available to everyone. It is very difficult to make money only by analyzing past data. However, traders can track the patterns of stock prices and analyze causes of these patterns. For example, one of the patterns can be a recall event. Recalls are unpredictable by the markets; therefore certain volatility in stock prices of a particular company is caused by recalls. Number of recalls depends on quality of a car. In the past, Toyota produced high quality cars with no flaws. This fact is however not true nowadays. Toyota’s recall events occur more often year by year (Clarke, Jandik, & Mandelker, 2000).
2. Semi-strong form efficiency
The semi-strong form of the efficient market hypothesis suggests that the current stock price reflects all publicly available information. This public information does include: past prices, company’s financial statements (annual reports, income statements, SEC reports etc.), financial situation of a company’s competitors, earnings per share of a company, dividends, macroeconomic factors etc. Not just financial information is taken into account. In the car industry, technical information about a new concept development, recall events, fuel emission information and many other facts influence the stock prices. Even though, all information is publicly available, a trader can profit from analyzing all data. However, it requires a market analyst who can transfer all public data into the more comprehensive way. These markets analysts are macroeconomists, financial economists who understand  processes in the financial markets as well as the “outside world.” This kind of “public” information is both costly to collect as well as difficult to process. For example, information regarding the recalls is stored in the Technical reference library. This source is free, however, it contains bunch of data which needs to be processed on daily basis in order to get current information. Many people, so called the “information eavesdroppers” analyze this data and sell them to the general public (Clarke, Jandik, & Mandelker, 2000).


3. Strong form efficiency
The strong form of the market hypothesis efficiency states that the stock prices reflect all available information, both public and private. Private information is sometimes called “insiders information.”  The biggest difference between the strong form and the semi-strong form is “insider information.” This information is not publicly known, therefore, only few traders or investors posses this valuable news. According to this theory, nobody should make a profit from insider’s information. For example, if a management of a car manufacturer is aware of a potential multimillions’ recall, it should not use this internal information on the stock markets. However, when this information reaches the traders or the investors on the “floor,” in reality they would use this knowledge to make money or to cut losses. In case of a car recall it is difficult to analyze. If this information reaches the traders/investors in the first phase of a recall process, facts about a potential flaws or a number of vehicle affected is misguiding. A recall process is very long and takes some time before it is officially announced. If a trader gains this information in second phase of a recall process (hours/minutes before an official announcement is made by a car manufacturer or the NHTSA), they gain even more (Clarke, Jandik, & Mandelker, 2000). A recall process is associated with severe damages for a company. Additional costs of a company send negative singles to the markets. This information is reflected in the stock price of an affected company. Overall, it decreases a firm’s value. 

[bookmark: _Toc298232488]2.2.1 Abnormal Returns & Announcement Date
Different authors and literature use different interval days to see if the abnormal returns differ between the day of the announcement and the day before or after the announcement. Differences between abnormal returns are caused by various factors. One of the factors influencing results is the announcement day. Based on literature review, authors can choose the day of the announcement according to the source that he/she considers as the most reliable for his/her particular research. Some authors use as the day of the announcement the first available information given to the public, which is the announcement day of the manufacturer or government agency release. On the other hand, many authors use as the day of an announcement The Wall Street Journal press release, which is considered to be “official day” for investors on the stock market. Therefore, abnormal returns may differ even though the data compared are the same. Table 3 provides an overview of abnormal returns and day of announcement according to various authors. 

Table 3: Overview of the Abnormal Returns and the Announcement Date
	Author(s)
	Announcement date
	Year
	Analysis Period
	Industry
	AR Day -1
	AR Day 0
	AR Day 1

	Worrel & Davidson
	WSJ release
	1992
	1968-1987
	Automotive
	-0.20%
	-0.12%
	-0.36%***

	Zhao, Lee, Ng, Flynn
	Firm  release
	2009
	2002-2008
	Various industries
	-0.39%
	-0.22%***
	-2.81%***

	Mackinlay
	Agency release
	1997
	1989-1993
	Various industries
	-0.184%
	0.195%
	-0.337%

	Hoffer, Pruitt,Reilly
	WSJ release
	1987
	1970-1984
	Automotive
	-0.565%***
	-0.093%
	-0.080%

	Hoffer, Pruitt,Reilly
	Agency release
	1987
	1970-1984
	Automotive
	0.552%
	0.016%
	-0.162%**


*p<.10, **p<.05, ***p<.01
Reviewing the results in the table, we can see various results of abnormal returns in different industries using different sources as the announcement day.  For example, Hoffer & all discover the differences between abnormal returns using WSJ release and agency release as the day of announcement. Their findings support the efficient market hypothesis theory. Abnormal returns are negative and significant on day -1 in the case of the WSJ release. This is due to the fact that the agency released the information in the NHTSA public library the day before the WSJ. It means that traders used first public available information during trading hours. Furthermore, the same applies for the second part of Hoffer’s study. Considering the day of announcement as the day of agency release, abnormal returns occur either the same day or the day after.  The results show negative abnormal returns the next day. This might be caused by the time difference between the announcement and market hours. If a recall announcement is released after the stock exchange closes, traders cannot react the same day but the day after the information reaches public (Hoffer, Pruitt, & Reilly, 1987). As a result of all the above mentioned facts, the first hypothesis suggests:
H1: The date of the first announcement of a recall in any type of media gives a higher abnormal return than the date of the recall announcement in the WSJ
	
[bookmark: _Toc298232489]2.2.2 	Effect of Company’s Reputation on Abnormal Returns	
Product recalls occur relatively frequently. We can exaggerate a bit by saying that successful car recall is many times a matter of life and death. When evidence indicates that a certain product has safety issues and recall is unavoidable, management can minimize the negative effect on its financial value by using a successful recall communication strategy. One of these recall strategies is commercial communication. Commercial communication includes various channels; press, TV, Internet, magazines, billboards, banners, leaflets, etc. Any of these media is used to communicate various messages to consumers. The media has certain power to influence the consumer’s view on the brand itself. Therefore, a company’s reputation is partially dependent on media coverage and the news they report. In a recent study by Rhee and Haunschild, a company’s reputation plays a major role in reaction to product recall. They find that the market penalizes a company with high reputation more than others. As stated in the article, firms with good reputation are more likely to attract media attention in cases of product defects. A firm’s product/services defects or accidents/incidents are likely to appear in most popular media in the US (Rhee & Haunschild, 2006). In recent years, car producers like BMW or KIA, recalled only small batches of their cars, both of them recorded negative abnormal returns. Both brands enjoy good reputation among U.S. consumers. Furthermore, their recalls attracted media attention, since the general public is not used to recalls from these two manufacturers. This supports the theory of negative returns of manufacturers with high reputation. Another example comes from the year 2000 in The Wall Street Journal. The study included 100 reports about product recalls. The important criterion in selecting the article content is potential attention from mass population. For a long time, the journalist’s job has been to write an article that sells newspapers/magazines. On the other hand, people are more likely to pay attention to an article if it contains sensational news or a prominent target (Hoffman & Ocasio, 2001). In the research done by Tversky and Kahneman, individuals pay more attention to salient information. The authors argue that product recalls of high reputation firms are more likely to appear in the media because their products are well known to consumers, are popular, and defects of popular products are unexpected and salient events (Tversky & Kahneman, 1974). This relationship is pictured in the Figure 1.


Figure 1: The Role of Media on Public Opinion
[image: C:\Users\Dada\Documents\Dada\Master\Thesis\recall2.jpg]
To support the theory on the firm’s reputation, research has been done to examine the media attention to high-reputation and low reputation car companies. The latest research by Rhee shows that Lexus has the highest reputation among car brands. KIA is however at the bottom of the satisfaction survey according to Consumers Reports (Consumers Reports, 2005 – 2010). Rhee supports the theory of media attention by examining the ratio between numbers of recalls per brand with number of appearances in general newspapers and The Wall Street Journal (WSJ). The paper shows that Lexus announced six recalls within a five year period (1995-1999) and KIA only four. Lexus recalls appeared in daily newspapers 27 times and 18 times in the WSJ. On the other hand, KIA’s recalls are mentioned six times in daily newspapers and only four times in the WSJ. Therefore, the ratio for Lexus is 7 reports per recall compared to KIA’s 2.5 reports (Rhee & Haunschild, 2006). This proves the fact that companies with high reputation and good products generate higher media attention in cases of unexpected events. In addition, any unexpected event is a signal to stock markets. Stock markets react to various signals, which lead to abnormal returns. As a result of all the above mentioned facts, the second hypothesis suggests the following:
H2: A company with a higher reputation faces a bigger abnormal return to a product recall than a company with a low reputation 
[bookmark: _Toc298232490]2.2.3 Effects of Product Recall Strategy on Firm’s Stock Price
Product recalls are generally associated with stock price fluctuations. The effect of product recall depends on many factors. There are products, where defects on a product itself endanger the life of the consumer more than others. For example, food and drugs are monitored closely, because they affect the health of a mass population. Luxurious products such as cars and toys can also endanger the consumer’s life, but the general population is smaller than in the case of food and drugs.  In the food industry, a study by Salin and Hooker (2001) showed that markets react in a limited way to certain food recalls. Their study suggests that stock prices of small firms fell immediately after the recall announcement. In contrast, large food companies did not record large negative returns. Food recalls which are done by manufacturers themselves have less negative impact on stock prices compared to third party recalls (Mullan, 2004). In contrast to the car industry, manufacturer recalls are associated with larger negative returns. In the latest research by Hoffer, Pruitt and Reilly, recall announcements are usually associated with negative abnormal returns. Effective communication can minimize the negative effect. Information about recalls is announced to the general public via two possible ways. Depending on the initiating side, there are two possibilities; either the manufacturer or the government initiates the recall process (Rupp & Taylor, 2002). In line with Siomkos and Kurzbard’s (Figure 2) framework, firms’ recall strategies can be classified according to their responsiveness to the recall event:
1. Denial -  the company simply denies responsibility for the faulty product 
2. Involuntary recall – actions ordered by a government agency or the courts
3. Voluntary recall – recall prior to any governmental investigation
4. Super effort – the company is concerned with the consumers’ health and communicates honestly with consumers regarding potential product flaws and impacts. Moreover, some firms offer discount coupons or free samples of other products to keep consumers (Siomkos & Kurzbard, 1994).




Figure 2: Company Response and its Main Influencing Factors
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To sum it up, denial and involuntary recalls are the passive strategy of a firm. On the other hand, voluntary recalls and super effort suggest a proactive response of a company (Chen, Ganesan, & Liu, 2009). In the automotive industry, involuntary and voluntary recalls are the most commons strategies used in the case of vehicle defects.
	Involuntary recall – the recall process is pursued by third party. In vehicle recall, these parties include: NHTSA, ODI, OVSC or courts. According to the theory, involuntary recalls are signals of low-quality producers with low brand image. Consumers transfer information, about recall event, in different way. In the paper of Siomkos and Kurzbard, if a company has low brand image, consumers see the product defect as dangerous and either avoid the purchase in the future or sell the product. For example, Ford’s reputation is considered as an average in automotive industry. Company’s reputation even fell more during the case of dispute between Ford and Firestone. Not just sales of defected Ford Explorer decreased, but overall Ford’s sales decreased by 16% (HYDE, 2000). In the paper by Rupp and Taylor, the authors find that third parties are more likely to recall less hazardous recalls. These recalls involve mostly older car models. In addition, previously reported injuries are triggers for government agencies to start the recall process (Rupp & Taylor, 2002). 
[bookmark: _Toc293251424]	Voluntary recalls – processes initiated by manufacturers. A recall is classified as voluntary if the manufacturers release recall notes in any stage of the recall process (see section 3.2). In the paper of Rupp and Taylor, “firms conduct recalls when the benefits (reduced expected liability) exceed the expected cost of repairs. Inexpensive recalls in the form of a placard mailing are more likely to be manufacturer-initiated“ (Rupp & Taylor, 2002). This would suggest that stock prices should not be negatively affected. However, stock markets and investors react on the proactive strategy of a company in a different way than consumers. The stock market is more concerned about a company’s financial situation. The fact is that the company stabilizes consumers’ loyalty by pursuing a proactive strategy, but investors are more concerned about a firm’s short-term cash flow and the ability to maintain sales turnover on the current level. Proactive strategy can evoke, in the investor’s view, a potential danger. Traders speculate that the company faces severe consequences as an impact of recall and therefore the firm has no choice but to proactively manage the recall to reduce potential impact (Chen, Ganesan, & Liu, 2009). In other words, investors anticipate that firms will record a financial loss in the short term. This includes overhead expenses connected to the recall process such as litigation expenses, liability, penalty payments to consumers for damage to property, or compensation to families for fatal injuries. Research shows that the investor’s behavior is more inclined to be negative in terms of information evaluation, i.e. the proactive approach of automakers is seen as a negative sign. Due to the potential negative impact on stock markets, “investors weight possible losses 2.5 times more heavily than possible gains because of loss aversion” (Tversky & Kahneman, 1991). Plus, if the media releases news that is ambiguous, investors perceive the obtained information as if the worst case scenario will happen. It means that if news about car recalls are both positive and negative, the stock market will react to the negative news rather than the positive. This reaction usually has a negative effect on the stock prices of a particular car company (Hoffer, Pruitt, & Reilly, 1987). Therefore, the third hypothesis suggests:
H3: Voluntary recalls have a higher negative impact on a firm’s abnormal return



[bookmark: _Toc298232491]2.2.4	Hazard Level Effect on Abnormal Returns
Manufacturers of consumer products selling in the US are aware of potentially dangerous consequences when a product experiences major design flaw or manufacturing defects.  The reasons for this caution on the manufacturer’s side are deaths, injuries, or property damage which cost around $700 billion each year (Poorly Made, 2010). Due to the fact that cars are considered luxurious products, the number of the general population exposed to risk of death or injury is lower than in the food or drug industry. Therefore, consumers view the recall announcements differently. In the latest research by Rupp & Taylor (2002), car recalls involving less hazardous risk (accident, injury) do not force consumers to repair their vehicle even after the manufacturer’s notification of remedy. On the other hand, the authors found that 12% more consumers repair their defective cars after the announcement of a high hazardous recall. Authors explain this fact as a result of less detailed press releases, which contain little information about potential injuries while emphasize the existence of minor injuries. For example, Chrysler reported a 740 000 units recall due to corrosion on the suspension. The firm received about 27 reports of this defect, including 2 accidents resulting in 1 minor injury. In this case, vehicle owners might interpret the results as a ratio of 1:740 000, which could discourage them to repair the vehicle (Rupp & Taylor, 2002) In contrast; investors consider high hazardous recalls as major risk potential for their investments. Hence, this news is viewed as highly negative and is associated with negative abnormal returns. 
Hazard level is another factor of the product recall event. It measures the seriousness of a product defect and potential risk exposure. If a product has a defect, the firm must consider how serious the defect is and what the possible consequences of the defect are. The criteria determining product hazard are as follows:
a) Pattern of defect - in this case a defect comes from the design, construction, and composition of a product or from warnings and/or instructions accompanying the product. 
b) Severity of risk – a risk is considered severe if the injury that might occur is serious or if an injury is likely to occur.
c) Likelihood of injury – the likelihood is determined by considering the number of injuries that have occurred or might occur as a consequence of product defect (Consumer Product Safety Commission, 2005)
Car manufacturers test their cars in order to prevent potential defects. If any defect is discovered, the firm is obliged to notify a government agency (NHTSA) to prevent potential injuries. The criteria for determining whether a car defect is serious are regulated by the NHTSA. The agency defines defect as “any problem with performance, construction, a component, or material of a motor vehicle or motor vehicle equipment” (National Highway Traffic and Safety Administration, 2005). Federal Motor Vehicle Safety Standards defines the minimum requirements for the safe operation of a vehicle. If one of these requirements is not met, the vehicle is not considered safe. The NHTSA undertakes the investigation of a faulty part and decides which action should be taken and to what category a defect belongs to.  NHTSA has divided hazard level into four categories (A, B, C, D) whereby A is a significant hazard down to D which is a low hazard (National Highway Traffic and Safety Administration, 2005). Table 1 provides an overview of hazard level:
Table 1: Overview of the Hazard Level According to the NHTSA Standards
	Hazard Level
	

	A – significant hazard without automaker’s warning
	The highest level of attention. A company is call to recall a car immediately, take immediate and comprehensive actions to notify consumers, dealers, services having the defective car to remedy the defect through repair, replacement or refund (e.g. brakes, tires, lightning, airbags, safety belts etc.)

	B – significant hazard with automaker’s warning
	The risk of death or injury is less likely to occur during the vehicle operation. Corrective actions are undertaken by manufacturers themselves after the recommendation from NHTSA. Remedy is done through repair or replacement (e.g. engine cooling, windshield wiper, wiring system etc.)

	C - potential safety hazard
	The risk of death or injury is not likely to occur during the vehicle operation. Corrective actions are taken by manufacturers themselves to remedy a car part through repair or replacement (e.g. radio does not operate properly, excessive oil consumption etc.)

	D – Low safety hazard
	No death or injury at all (e.g. mailing placards, painting)


Thomsen and McKenzie (2001) investigate hazardous recalls of publicly traded food companies. Their results show significant shareholders losses when a publicly traded company is involved in a hazardous recall. The authors also find no significant losses for less hazardous recalls (Thomsen & McKenzie, 2000).
In the research paper by Cheah, Chan and Chieng (2007), authors examine the effect of product recalls initiated by pharmaceutical companies on shareholders’ wealth in the US and UK. They researche the impact of drug recalls with different hazard levels. They find that in both countries, companies experience negative abnormal returns in all hazard level categories. However, American pharmaceutical companies experience higher abnormal returns in more serious categories. In contrast, in the UK, abnormal return differences in all categories are on the same level (Cheah, Chan, & Chieng, 2007)
In the research by Crafton, Hoffer, Reilly, the authors investigate recall impact on demand for automobiles. They investigate the impact of demand on the same model, same brand, and substitute of the model. They find that the sale of a model with high hazard significantly decreases. Recalls with low hazard have no significant impact on the sales of a model. However, sales of substitute models by other manufacturers are affected by lower demand as well. This is in contrast with theory, where manufacturers should benefit from a competitor’s recall. Consumers see the hazard problem or a recall as an issue within a model category, therefore, sales of all cars in a category are adversely affected. Although this research does not involve abnormal returns, negative demand is indirectly transferred to stock price performance (Crafton, Hoffer, & Reilly, 1981)
In the automotive industry, several authors use hazard as an explanatory variable in their research. Rupp (2001), in the paper Are governmental recalls more damaging for shareholders? conducts research on recall effect on shareholders’ wealth in the automotive industry.  He examines the stock market return of manufacturer or government initiated recalls using hazard level as one of the variables. This research is extensive using a 25-year period of data (1973-1998). The author uses only A&B safety ratings (high hazardous recall) to demonstrate whether the manufacturers’ or the NHTSA’s initiation creates higher negative abnormal returns. He finds that high hazard recalls initiated either by the NHTSA or manufacturers results in negative abnormal returns. However, the results do not differentiate significantly; AR -0.43%, -0.50% for manufacturers and governmental initiated recalls respectively (Rupp N. J., 2001)
Literature review supports the fact that recalls involving high hazard lead to serious consequences for a company.  Supported by the above-mentioned research, high hazardous recalls are linked to negative returns. In non-automotive industries, high hazard recalls have a serious impact on a firm’s wealth. Results from the automotive industry confirm negative abnormal returns. However, numbers are not as high as in the food or drug industry.  The scope of this hypothesis is to continue Rupp’s work and research both hazard classes (high and low) to show the impact of class hazard on abnormal return. As a result of all the above mentioned facts, the final hypothesis suggests:
H4: the higher the level of hazard is, the greater abnormal return occur as a consequence of a product recall

















[bookmark: _Toc298232492]3.  Procedures and Regulations of Car Recalls 
Car recalls have received a lot of media attention in recent years. After the $16 million penalization of Toyota in 2009 by the US government, automakers now recall even small flaws in order to avoid huge penalties (Rupp & Taylor, 2002). Moreover, fatal road accidents are covered by most local or national mass media. This puts pressure on automakers to stay “clean” in the eyes of the media and maintain their reputation at the current level. Not only is brand image affected by negative media attention, the stock price index reacts to every single piece of information released by the media, safety agencies, or automakers themselves. Thus, the goal of every manufacturer these days is to stay “clean” in the media and to make a profit in order to satisfy shareholders. In this section, I will describe the recall process and the types of recall automakers can implement in cases of car safety issues.
Recalls are actions of a firm to remove faulty products from the market in order to make repairs or exchange parts. In the car industry, recall is the procedure when the vehicle, equipment, or tire is recalled due to the violation of safety standards. Car recalls usually involve a return of the batch to the automaker or dealer for repair. Recalls are managed by the US government safety agencies or the automakers themselves.
Types of recall
1. Voluntarily recall: automaker recalls faulty vehicle, equipment or tire by contacting car owners, dealers and distributors one selves. Even if a flaw is not serious, the NHTSA needs to be notified (e.g. air-conditions and radio is not working properly, paint issues etc.). The NHTSA is responsible for the monitoring of all actions during any recall process.
2. Involuntarily recall: is recall pursued by the NHTSA agency. The agency orders manufacturers to recall faulty vehicles either by an official announcement or via courts. The NHTSA is responsible for the whole process from receiving a complaint until the execution of a recall. 


[bookmark: _Toc298232493]3.1   Recall Guidelines in the US
The recall guidelines are set by the US transportation ministry. They are developed and maintained by its subsidiary department called the NHTSA. Any recall process starts:
· When a motor vehicle or item of motor vehicle equipment (including tires) does not comply with a Federal Motor Vehicle Safety Standard.
· When there is a safety-related defect in a vehicle or equipment.
The United States Code for Motor Vehicle Safety (Title 49, Chapter 301) defines motor vehicle safety standards. As stated in the NHTSA web site, a motor vehicle safety is “the performance of a motor vehicle or motor vehicle equipment in a way that protects the public against unreasonable risk of accidents occurring because of the design, construction, or performance of a motor vehicle, and against unreasonable risk of death or injury in an accident, and includes nonoperational safety of a motor vehicle.” A defect includes “any defect in performance, construction, a component, or material of a motor vehicle or motor vehicle equipment.” Generally, a safety defect is defined as a problem that exists in a motor vehicle or item of motor vehicle equipment that:
· poses an risk to motor vehicle safety, and
· may exist in a group of vehicles of the same design or manufacture, or items of equipment of the same type and manufacture (Safecar.gov, n.d).
Some examples of defects considered safety-related stated in the NHTSA guidelines:
· Steering components that break suddenly causing partial or complete loss of vehicle control.
· Problems with fuel system components that result in leakage of fuel and possibly cause vehicle fire.
· Accelerator controls that may break or stick.
· Wheels that crack or break, resulting in loss of vehicle control.
· Critical vehicle components that break, fall apart, or separate from the vehicle, causing potential loss of vehicle control or injury to persons inside or outside the vehicle.
· Air bags that deploy under conditions for which they are not intended to deploy (National Highway Traffic Administration).
· Engine cooling fan blades that break unexpectedly causing injury to persons working on a vehicle. 
· Windshield wiper assemblies that fail to operate properly. 
· Seats and/or seat backs that fail unexpectedly during normal use.
· Wiring system problems that result in a fire or loss of lighting. 
· Car ramps or jacks that may collapse and cause injury to someone working on a vehicle. Child safety seats that contain defective safety belts, buckles, or components that create a risk of injury, not only in a vehicle crash but also in non-operational safety of a motor vehicle (National Highway Traffic Administration, n.d.).
[bookmark: _Toc293251422]Some examples of defects NOT considered safety-related according to the NHTSA guidelines:
· Air conditioners and radios that do not operate properly.
· Ordinary wear of equipment that has to be inspected, maintained and replaced periodically. Such equipment includes shock absorbers, batteries, brake pads and shoes, and exhaust systems.
· Nonstructural or body panel rust.
· Quality of paint or cosmetic blemishes.
· Excessive oil consumption (National Highway Traffic Administration, n.d.)
Who is responsible for setting the standards and dealing with a recall process?
The NHTSA (National Highway Traffic Safety Administration) is the governmental owned organization with mission to “save lives, prevent injuries, and reduce economic costs due to road traffic crashes.” This organization is responsible for all laws and regulations regarding road safety standards as well as vehicle and equipment standards imported or manufactured in the US. Besides Federal Motor Vehicles Safety Standards (FMVSS), it also regulates Corporate Average Fuel Economy (CAFE) and New Car Assessment Program (NCAP). In addition, NHTSA administers National Driving Register, Highway Safety and Safe, Accountable, Flexible, Efficient Transportation Equity Act (SAFETEA). The agency is also behind all national campaigns regarding the safety on roads messages such as “Buckle up America,” “Click it or Ticket,” “Buzzed Driving” etc. (Traffic Safety Marketing, n.d.). In other words, whatever happens on the road, NHTSA is aware of it. 
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Due to the fact that automakers now recall even small defects, vehicle owners are in better situation than few years back. Media attention forces manufacturers to make precautions to avoid multi-million dollar penalties. Recall process takes several months, sometimes even a year, before official recall information reaches media and vehicle owners. In many cases, the vehicle owners can hear the news about the recall of their vehicle months before they receive an official note from a manufacturer. Recall procedure is a very complicated process; hence many engineering works needs to be done before any official announcement is made. There are several steps before official letter is sent to the vehicle owners:
1. Car users report issues on their vehicles to automaker, dealer or the NHTSA
2. The NHTSA informs car manufacturers about all issues received from the car owners
3. The NHTSA investigates an issue whether it violates a safety standards
4. If it violates the safety standards, the NHTSA starts its own investigation and notify car maker of its findings. The investigation consists of 4 parts
a. Screening
b. Petition Analysis
c. Investigation
d. Recall Management
a) Screening – is reviewed by the Defects Assessment Division (DAD). The division collects emails, anonymous reports, letters and manufacturers’ submitted information regarding safety issues. Their job is to determine, whether there is a trend line in reported issues. If a problem occurred has potential to cause catastrophic failure, information is sent to ODI (Office of Defect Investigation) department. ODI evaluates all available information and if needed, opens a safety defect investigation.
b) Petition Analysis – ODI performs technical analysis of all petitions and decides whether to grant or deny a petition. If petition is granted, defect investigation is opened and petitioner is informed about all the actions. Moreover, a petition can be filed upon the hearing request of a car manufacturer regarding a vehicle owner safety issue. If the issue has not been corrected or manufacturers deny any responsibility, customer can request a hearing. If ODI decides that the petition is justified, a hearing is held. 
c) Investigation – investigation has two phases:
a. Preliminary Evaluation (PE) – ODI collects information from manufacturers (data on complaints, injuries, crashes, warranty claims etc.). In this phase, manufacturer has right to present its findings of a defect. Preliminary evaluation last four months the most. In this period, automaker can recall a product. If a recall is not announced by a manufacturer and ODI believes that further investigation is needed, PE is reclassified to Engineering Analysis.
b. Engineering Analysis (EA) – it is more detailed investigation of a scope of a defect. EA uses all information gathered from PE and perform additional tests, surveys and collects additional information from automakers as well as suppliers. This process should be closed within a year. In this time period, a manufacturer has right to start a recall process. If it does not happen and ODI finds out that safety flaws exist, investigators prepare a report for the NHTSA’s panels of experts for a review. When panel of experts confirms the findings, a recall process is conducted. Recall Request Letter is sent to manufacturer.
d) Recall Management – recall management division (RMD) keeps track of all recalls and monitors a recall completion. The NHTSA has right to re-open any investigation if a significant problem arises or if a completion is not executed as suggested.
After the final decision is made, a car manufacturer receives Recall Request Letter. Automakers have rights to refuse a recall. In this case, Associate Administrator for Enforcement issues Initial Decision, which proves a safety related defect. Secondly, Public Meeting is held, where automaker and members of public presents their arguments on a safety issue. During a meeting, a car manufacturer presents its findings. On the other hand, members of public, other manufacturers, trade union and consumers deliver information that will be evaluated by the NHTSA’s Administrator. After the evaluation of all information obtained from all parties, the NHTSA’s Administrator issues Final Decision that a safety issue exists and order automaker to initiate a recall process. Even after a final decision is made, car manufacturer has right to challenge this decision. A case is sent to Federal District Court for an evaluation. In this case, the NHTSA must possess stronger evidence in order to win a case. However, the manufacturers are required to send letters to all consumers affected by an investigated default, stating that they are contesting a decision in front of a court (Safecar.gov, n.d).
In a recall event, automakers have many opportunities to react on arisen issues during a recall process. Even though, many times they are not the initiators of recalls, guidelines set by the NHTSA give them time and place to respond.  Car manufacturers possess valuable information about its vehicles. It is up to the automakers themselves, whether they cooperate with the NHTSA to issue a recall or not. Managers of a firm must decide which strategy they use in case of any vehicle flaw. According to the latest research of Rupp and Taylor, firms are more likely to initiate inexpensive recalls in form of third-party equipment replacement. In this case, no serious or fatal injuries occurred. On the other hand, a government initiates recalls when the number of potential affected cars exceeds 20% of units sold or several fatal injuries occurred during past 6 months (Rupp & Taylor, 2002). We have to distinguish, which strategy to use in order to satisfy firms’ customers (either current or potential) as well as the stock markets. Both customers and the stock markets have access to external information via media, company’s reports, press releases etc. Hence, both parties read and transfer provided information in a different manner. 
	A firm using proactive strategy is usually aware of a vehicle flaw through an internal inspection, safety tests and even before any complaint is filled. According to the NHTSA standards, any safety related issues must be reported to an agency. After the discovery, a company actively cooperates with the NHTSA and issue a voluntary recall in early stage of a process. For example, in 2009 Toyota recalled more than 4 million cars of various models due to the problems with accelerator pedal that could get stuck causing a high speed. This flaw could make a vehicle unable to stop leading to crash. Toyota filled the amended defect report and sent it to NHTSA and dealers (Vlasic, 2009). 
	In contrast, firms can choose to manage a vehicle recall in passive way. The passive approach usually involves delaying a recall process and/or trying to accuse another firm or entity to be responsible for arisen problem. This type of a recall is usually initiated in later stage of an investigation. In most cases, injuries or fatalities occurred before a consumer’s complaint had been filled. For example, Ford recalled around 500 000 of its Windstar model due to the rear axle problem. Due to the corrosion, an axle breaks in half unexpectedly causing vehicle crash. Both the NHTSA and Ford announced a recall after fatal injury, which occurred in state Massachusetts in 2010 (Rhee J. , 2010).
[bookmark: _Toc298232495]3.2.1	Recall Announcements Process
 	Information about car recalls is announced to the general public via two possible ways. These two ways of disseminating information differs only by a number of participants notified about recall campaigns.
1. In case of voluntary recalls, a recall process starts when a manufacturer discovers a defect in a material or in a design. Automaker than first publicly announces an identity of affected models as well as a number of potential affected cars. The recall notification memo is filled and sent to the NHTSA. After they receive the memo, or at the latest one day following, the memo is publicly posted in the Technical Reference Library (Room 5108) at the Department of Public Transportation building (Hoffer, Pruitt, & Reilly, 1987). In this case, many major market participants are aware of the problems with certain cars at the date of initial posting by a manufacturer. According to Hoffer, Pruitt and Reilly, there are around 10-15 paid people (“information eavesdroppers”), who actively search for recall announcements at the daily basis. Due to the fact that the library is open for general public, information about recalls is available for all participants interested in this matter. 
2. Second type of an announcement is done also by manufacturers themselves. Manufacturers issue a corporate press release letter, which contains same information as the first announcement to the NHTSA, plus details regarding procedure consumers should follow when their vehicle is affected. Second announcement is usually done several weeks after the first one, in order to give dealers and services time to prepare for the service guarantees. According to The Wall Street Journal press releases procedure, recall announcement is received by editor from manufacturers and recall information is published following business day. The same procedure of disseminating recall information is done by all major newspapers and online periodicals. According to current researches, car recall is considered as publicly available after the release of recall information by the major media. During this period, all parties involved (consumers, dealers, traders) can consider this information for granted (Hoffer, Pruitt, & Reilly, 1987).
Press releases are sources of information for all parties. However, there is no evidence whether traders on the stock markets use first announcement as source of information or the second one. According to the SEC (Securities and Exchange Commission), all traders should have access to equal information. In this case, it is hard to say, how many traders use “information eavesdroppers” in order to gain a competitive advantage over others. This information asymmetry might have significant influence on stock prices fluctuation.
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[bookmark: _Toc298232497]4.1 Data Sample
Data about the stock prices and the stock prices returns were collected from the WRDS (Wharton Research Data Service) database using the access of the Erasmus University Library. The NYSE Composite Index prices and index returns were generated from the NYSE Euronext web page. This thesis covers only car brands quoted on the NYSE (New York Stock Exchange) and the research is limited to the US territory, therefore all financial information is defined according to the US standards. Due to the limitation, Nissan, Hyundai and KIA were excluded from the research, since none of them is quoted on the NYSE. Daimler-Chrysler was also excluded from the research, since it is traded on Pink Sheet1 and is not included in the NYSE Composite index. Therefore, these 5 major car companies based on baseline sales in the US were compared in this research; General Motors, Ford, Toyota, Honda and Volkswagen respectively.  I tested hypothesis with the manufacturer’s car recalls from January 2005 to December 2010 retrieved from the Safecar.gov website. I chose the NHTSA for several reasons. First, the NHTSA is the only agency responsible for recording, maintaining and announcing all recalls. Second, no other governmental agency has right to do so. After the preliminary investigation, the NHTSA has right to announce a recall once a manufacturer agrees with all investigated points. The NHTSA store all documentation received from customers as well as automakers. Third, this feature of a recall process enables to accurately measure a date of a recall announced to the public. Involuntary recalls are unanticipated events to the public; therefore, it offers ideal setting for a study.
	I collected stock price information of five bestselling car brands in the US publicly traded on the New York Stock Exchange. I obtained daily open, high, low and close prices from the WRDS database. Due to the fact that General Motors Corporation filled bankruptcy in June 1 2009, all historical stock prices are not available under its old symbol “GM.” Company’s stock prices were removed from the index the day after. Old GM stocks were traded Over the Counter under the symbol MTLQQ. 
Car manufacturer’s reputations were collected from the Consumer Reports website. This website is run by the Consumer Union, which is the U.S. based non-profit organization. Its mission is to "test products, inform the public, and protect consumers" (Consumer Reports). The reputation is measured on 100 points scale. Consumer Reports collect quarterly data about reputation of car brands. In my thesis, I use annual data in assigning the reputation per brand. Index measures reputation of all brands within a “family” brand. 
Hazard level data were collected from the NHTSA recall report. This report characterize a severity of each released recall altogether with the suggested actions. Hazard level was set according to a criteria developed by agency itself. The NHTSA assigns the severity as follows: A= 4 points; B= 3 points; C= 2 points; D=1 point. 
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[bookmark: _Toc298232499]5.1	Event Study
In order to estimate the impact of car recalls on a company’s stock price, abnormal returns need to be calculated using a market model methodology for each recall announcement separately (MacKinlay, 1997). Event study methodology has been used since 1930’s when James Dolley examined the effect of stock splits. Methodology, which we use today, was developed by Ball, Brown and Fama in order to measure unanticipated events on stock prices. These abnormal returns were assumed to reflect the stock markets’ reaction on new information. The core of these studies is used nowadays with several modifications. These modifications were developed in order to accommodate specific hypothesis (Fama, 1996).  Papers by Stephen Brown and Jerold Warner are considered as groundwork for research papers using monthly or daily data. Both authors modify statistical assumptions in order to adjust a data to provide a place for various hypotheses (MacKinlay, 1997).  As theory suggests, estimation window, event window and event date need to be set up first. 
[bookmark: _Toc298232500]5.1.2	Event Date
Event date is used as a distributor between a prior-event and a post-event performance. It is the date, when the markets first time learn about the news. Hoffer, Pruitt and Reily (1987) examine automobile recalls and find that markets do not respond to the date when manufacturer notify the NHTSA, neither the day after (recorded in Technical Reference Library, which is publicly available). Markets respond to a recall announcement published on the WSJ publication date. This contradicts the Efficient Market Hypothesis, which says that markets react after information is being publicly available. It is well known fact that discrepancies and reporting delays make setting of an exact date difficult. However, the NHTSA data contains all information necessary for this study. Plus, the agency store data about all recalls unlimited of a size or a severity whereas the WSJ index does not. Therefore, after reviewing all pros and cons, event date (Day 0) for the event study was considered as first official announcement date (either the NHTSA or the WSJ) in order to capture the influence of a recall event on the abnormal returns. Appendix 1 is the press release of Toyota’s 4.5 millions recall published by the NHTSA 5th of October 2009.  

[bookmark: _Toc298232501]5.1.3 Event Window
Next step is to assign event window. In order to prove all hypotheses, the event window needs to be defined as exact as possible. Following the established method by Jarrell and Peltzman, in this event study, the event interval was set to -5; 5 trading days. The event interval measures abnormal returns surrounding the event date. To capture potential discrepancies 5 trading days before the event date were also included. Going beyond 2 weeks can create an overlap problems, therefore, 10 trading days is an ideal length (Jarrell & Peltzman, 1985). 
[bookmark: _Toc298232502]5.1.4 Estimation Window 
In the paper by MacKinlay, 120 days before event date is widely used as estimation window for a daily data (MacKinlay, 1997). This estimation window measures normal performance of the stock price. The goal of the estimation window is to achieve unbiased estimates of a firms’ performance.  Since the car recalls are happening very often and multiple recalls of one brand are common, larger estimation window could affect parameter estimates (Hoffman & Ocasio, 2001). I used 120 days as the estimation window (-126; -6). This window should reflect factors other than recall event. These factors are: unique performance of a company and a market itself. Timeline for the event study is depicted in Figure 3. Returns were indexed in event time using t. Defining t = 0 as the event date, t = T1 + 1 to t = T2 represents the event window, and t = T0 + 1 to = T1 constitutes the estimation window. 

Figure 3: Time line for an event study

Estimation Window            Event Window
     T0	                               T1		  0	                T2
In the paper by McWilliams and Siegel (1997), research study needs to take into account three main components: 1) sample size, 2) identification of outliers and 3) length of the event window. These components will be examined in more detail below.
Firstly, sample size is a concern in any research study because “the test statistics used in the event study framework are based on normality assumptions associated with large samples. Small samples are quite common in a management literature, especially when events are disaggregated along many dimensions“ (McWilliams & Siegel, 1997). Secondly, the test statistics used in the event study is very sensitive to outliers. If a sample is small, statistical significance is hard to prove. If a sample contains outliers, it is hard to determine how much outliers influence results. Many researches indicate that when dealing with a small sample, event study technique should be adjusted for outliers. The question here is whether to include or exclude outliers from a sample, since the date can reflect a noise or an error. It is possible that outliers carry possible signal of the existing confounding effect. Thirdly, the length of the event window is crucial. As Brown and Warner (1980, 1985) show, using a long event window reduces the power of statistics. In contrast to researches by (Ryngaert &Netter, 1990), Dann, Mayers, and Raab (1977) and Mitchell and Netter (1989) that demonstrates to use as short event window as possible. In this thesis, 10 day event window was used to capture possible discrepancies and their effect on a stock price. 
To summarize information used in this thesis: a sample of 62 recall announcements were used. To obtain most accurate information, five independent variables were used to measure outcome and to prove hypotheses. Plus, interactions were used to support the main effect. In the estimation window, several outliers were identified and deleted from the sample. To prove different abnormal returns for various event dates, one sample T-test was conducted to measure mean abnormal return sample with known value. Finally, out of 10 days event window, day 1 was chosen as the day with most significant results. Therefore, all regression analyses were executed using the abnormal returns of the day after an announcement. 
[bookmark: _Toc298232503]5.2. Measuring the Event
This event study involved period between years 2005 – 2010. The data were limited to the vehicles recall only. The thesis divided severity recalls as officially stated in the NHTSA guidelines. The sample size used was 62 recalls of five best-selling manufacturers in the US; GM, Toyota, Ford, VW and Honda. Several outliers were identified in case of GM due to the filling of bankruptcy (period of 2009-2010), therefore, 20 recall samples were omitted. To avoid influences between recalls, recalls of car brands, which overlap in the event window, were excluded. Hence, 18 recalls were deleted from the sample.  Details on the event study methodology are available widely in the literature (McWilliams, Siegel, 1997), (MacKinlay, 1997). To support all hypotheses, abnormal returns needed to be measured first. Steps to measure abnormal returns were calculated using a market model methodology.
Step 1: Obtain daily stock price returns / index returns for period 120 days before the event window.
Step 2: Measure return per unit
To define coefficients α and β, return per unit was measured. Rit , measured at time period t, for a firm, i, as a change in price P between t−1 and t, where Pit is price adjusted for splits. Thus:

For this event study, t is a period of 120 days prior to event window.
Step 3: Measure predicted return 
to capture what portion of this return is“normal” or common to all stocks in the market, classical financial theory holds that the return to a firm’s stock is determined by the unique performance of each stock and the performance of the general market. This is done by adding computed α  &  β multiplied by market rate of return. Thus, the equation is:



 = market rate of return; the average return of the NYSE Composite Index
    = The time invariant effect of firm   on its own return
    = Effect of the entire market on the return of firm 
 t       = (-126; -6) for estimation period

Step 4: Compute the abnormal return (AR) of stock on each day  of the event period
The difference between actual return of stock price and predicted return based on relationship to the market performance cause abnormal returns. The test window was used to estimate abnormal returns, if any, caused by the event. Abnormal returns were computed as deviation between actual and predicted returns using following equation:




]
    = Abnormal return for  stock on day  
   	   = Actual return for stock   on day  
] = Expected return for stock  on day  predicted by the equation in step 3
t           = (-5; 5) for event window
Step 5: One Sample T-test analysis of abnormal returns (-1; 0; 1)
One sample T-test was conducted to compare mean score of sample to a known value. In this study, the sample is compared to 0. 
Step 6: A first linear regression analysis
In this step, a linear regression analysis was done to determine, which variable influenced the abnormal returns. Following equations were used to do so:





Step 7: A second linear regression analysis with interactions
Second linear regression was done with interaction effect to determine other effects on abnormal returns. 






Table 2: The Overview of Different Variables Used in Both Regression Analysis

	Dependent variable
	· Abnormal return on the event day 
· Cumulative abnormal return
	

	Independent variables

	
· Company’s reputation

	Low = 0
High = 1


	
	· Recall initiator

	NHTSA = 0
Manufacturer = 1


	
	· Hazard level

	1. Very Low
2. Low
3. High
4. Very High

	Control variables
	· Quantity

	Number of cars recalled


	
	· Time

	2005 = -2.5
2006 = -1.5
2007 = -0.5
2008 = 0.5
2009 = 1.5
2010 = 2.5












[bookmark: _Toc298232504]6. Results
The results of the study of average abnormal returns using a different day of announcement are provided in Appendix 2. A positive abnormal return indicates that the stock value is positive comparing to the expected value. It means that a company’s stock price is evaluated more than expected. A negative abnormal return shows that stock value is negative comparing to the expected value. This result indicates a financial loss for a company. Tables 4 and 5 show the results of one sample T-test analysis. As the results indicate, there is a significant difference between sample mean and population mean in all cases except Day-1 in the table 4. It means that abnormal returns differ significantly from 0. The highest discrepancy is recorded in Day 1 of the first announcement. In order to see, which factors influence the results, a regression analysis results are explained in detail in the next section.  

Table 4: WSJ Announcement date
	Day
	Mean AR
	Significance*
	T-value

	Day -1
	-0.004
	.426
	-.801

	Day 0
	-0.010
	.003
	-3.100

	Day 1
	-0.014
	.002
	-3.282


*p<.05

Table 5: First announcement date
	Day
	Mean AR
	Significance*
	T-value

	Day -1
	-0.006
	.014
	-2.536

	Day 0
	-0.014
	.000
	-5.576

	Day 1
	-0.029
	.000
	-10.598


*p<.05


[bookmark: _Toc298232505]6.1 Results of Regression Analysis: Day 1 (first announcement date)
A regression analysis is conducted to determine the influence of independent variables; reputation, initiator, hazard and quantity, (as discussed in section 5.2) on the abnormal returns of day 1. Day 1 is measured as the first day after the first announcement is made. The results are shown in the table 6 below. 
Table 6: Results of regression analysis
Model Summary
	Model
	R Square
	Adjusted R Square
	Significance *

	1
	.207
	.151
	.009



	Model
	Coefficient
	Sig.*
	T -value

	(Constant)
	-.018
	.004
	-3.029

	Quantity
	-.008
	.003
	-3.092

	Initiator
	.012
	.044
	2.058

	Reputation
	-.004
	.517
	-.652

	Hazard
	.002
	.738
	.336


*p<.05

The model provides significant results based on 95% confidence level (.009<.05). Moreover, R Square value of .207 indicates variation in the data. It means that 20.7% of the abnormal returns are explained by the explanatory variables. Coefficients’ values presented in the table 6 describe the relationship between the outcome and predictors. Positive sign results in a positive relationship whereas negative sign does support a negative relationship. More detailed explanation is shown below: 
· Reputation (b= -.004) This result is not significant (.517>.05)
This variable indicates, whether firm conducting recall, enjoys high reputation among consumers. The results show that if an announcement of a firm with high reputation increases by one unit, abnormal returns decrease by 0.4%.
· Initiator (b= .012) This result is significant (.044<.05)
The variable shows the impact of initiator on abnormal return. It means if the number of announcement increases by one unit, abnormal return increases by 0.012. For every one additional announcement released by manufacturer, abnormal return increases by 1.2%. 
· Hazard (b= .002) The result is not significant (.738>.05)
The variable shows the hazard level of recall. The value indicates that the higher the level of hazard of recalled vehicle, abnormal returns increase by 0.2%.
· Quantity (b= -.008) This result is significant (.003>.05)
This value indicates that as the quantity increases by one unit (in millions) abnormal return is 0.008 lower. This variable is measured in millions; therefore, for every million products recalled, abnormal returns decreases by 0.8%
As shown by the results of regression analysis, coefficients vary taking into consideration different elements. Model of regression analysis has two significant variables: quantity (.003<.05), Initiator (.044<.05). All other variables in this model are not significant. 
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	A regression analysis is conducted to determine the influence of explanatory variables on cumulative abnormal returns using day of the announcement, 5 days before and 5 days after the official information release. The results are presented in the Table 7.
Table 7: Results of the regression analysis 
	Model
	R Square
	Adjusted R Square
	Significance 

	1
	.061
	-.005
	.452



	Model
	Coefficient
	Sig.*
	T -value

	(Constant)
	-.037
	.002
	-3.247

	Quantity
	-.003
	.552
	-.598

	Initiator
	-.018
	.092
	-1.716

	Reputation
	.003
	.806
	.247

	Hazard
	-.005
	.678
	-.417


*p< .10
The results of the model are not significant at any level (.452>.1). Only 6.1% of abnormal returns are explained by the explanatory variables. It means that the overall fit of the data are insignificant. This regression measures the results over a 10 day period, therefore, there are many more events happening in this event window. These events have impact on a value of a stock price. Due to the fact that this dataset does contain only a recall event, explanatory value is therefore low and not significant. Looking at the variables themselves, we can see that quantity and initiator affect the result the most (t= -.598; t= -1.716). 
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Second regression with interaction is conducted to determine the influence of other explanatory variables on the abnormal returns of day 1 of the first announcement; initiator, reputation, hazard, quantity, reputation*quantity, hazard*quantity and time. First part of the regression results using interaction of “Hazard” and “Quantity” is presented in the Table 8.
Table 8: regression analysis using interaction of “quantity” and “hazard”
	Model
	R Square
	Adjusted R Square
	Significance *

	1
	.238
	.155
	.017



	Model
	Coefficient
	Sig.*
	T -value

	(Constant)
	-.011
	.184
	-1.346

	Quantity
	-.004
	**  .064
	-1.892

	Initiator
	.012
	* .043
	2.072

	Hazard*Quantity
	.008
	.137
	1.507

	Hazard
	-.004
	.588
	-.545

	Time
	.0002
	.895
	.132

	Reputation
	-.003
	.635
	-.477


*p<.05; **p<.10
· Reputation (b= -.003) This result is not significant (.635>.05)
This variable indicates, whether a firm conducting a recall, enjoys a high reputation among consumers. The results show that if an announcement of a firm with the high reputation increases by one unit, abnormal returns decrease by 0.3%.
· Initiator (b= .012) This result is significant on 5% level (.043<.05)
The variable shows the impact of initiator on abnormal return. It means if the number of announcement increases by one unit, abnormal return increases by 0.012. For every one additional announcement released by manufacturer, abnormal return increases by 1.2%. 
· Hazard (b= -.004) This result is not significant (.588>.05)
This variable measures the level of hazard. The higher the hazard level of recalled vehicle is abnormal return decreases by 0.4%.  

· Hazard*quantity (b= .008) This result is not significant (.137 >.05)
This relationship indicates the interaction between the hazard of a recall and a quantity recalled. If the hazard level and the quantity during a recall increase by one unit, abnormal returns increase by 0.8%. 
· Quantity (b= -.004) This result is significant on 10% level (.064<.1)
This value indicates that as the quantity increases by one unit (in millions) abnormal return is 0.004 lower. This variable is measured in millions; therefore, for every million products recalled, abnormal return decreases by 0.4%.
· Time (b=.0002) This result is not significant (.895>.05)
The result shows fluctuation of abnormal returns during a researched period. If the time period increases by one unit (year), abnormal returns increase by 0.0002. This variable is measured in years, therefore, for every year of recall, abnormal returns increase by 0.02%
Results of regression using interaction variables “Reputation” and “Quantity” are presented in the Table 9.

Table 9: regression analysis using interactions “reputation” and “quantity”
	Model
	R Square
	Adjusted R Square
	Significance *

	1
	.210
	.124
	.037



	Model
	Coefficient
	Sig.*
	T -value

	(Constant)
	-.019
	.008
	-2.771

	Quantity
	-.007
	* .032
	-2.204

	Initiator
	.011
	** .065
	1.882

	Reputation*Quantity
	-.003
	.628
	-.487

	Hazard
	.002
	.759
	.309

	Time
	.0002
	.919
	.102

	Reputation
	-.002
	.758
	-.310


*p<.05; **p<.1





· Reputation (b= -.002) This result is not significant (.758>.05)
This variable measures the level of hazard. The higher the hazard level of recalled vehicle is abnormal return decreases by 0.2%.  
· Initiator (b=.011) This result is significant on 10% level (.065 <.1)
This value indicates if an initiator increases announcement by one unit, abnormal returns increases by 0.011. If a manufacturer increases the announcement of recall by one unit, abnormal returns increase by 1.1%
· Hazard (b=.002) This result is not significant (.759>.05)
This variable measures the level of hazard. The higher the hazard level of recalled vehicle is abnormal return increases by 0.2%.  
· Quantity (b= -.007) This result is significant on 5% level (.032<.05)
This value indicates that as a quantity increases by one unit (in millions) abnormal return is 0.007 lower. This variable is measured in millions; therefore, for every million products recalled, abnormal return decreases by 0.7%.
· Reputation*quantity (b= -.003) This result is not significant (.628>.05)
This relationship indicates the interaction between reputation of a manufacturer and a quantity recalled. If the reputation and the quantity during a recall increases by one unit, abnormal returns decreases by -.003. It means that a company with the high reputation can decrease the impact on abnormal returns by 0.3% for every million product recalled. 
· Time (b=.0002) This result is not significant (.919>.05)
The result shows fluctuation of the abnormal returns during the researched period. If the time period increases by one unit (year), abnormal returns increase by 0.0002. This variable is measured in years, therefore, for every year of a recall, abnormal returns increase by 0.02%
We can clearly see that the variable “Quantity” plays role in defining the significance of results. In the first linear regression, “Quantity” (sig. 0.003<0.05) influences outcome the most, comparing to the variables “Hazard” (sig. 0.738>0.05) and “Reputation” (sig. 0.517>0.05). Therefore, we can say that the driver of results is quantity. This result is logical, because investors can assign a dollar value for hazard, reputation etc. However, the number of affected vehicles is hard to predict. Plus, it is also hard to determine how many customers claim the remedy. The second most influential variable is “Initiator.” In all regressions, “Initiator” variable is significant (0.044<0.05), (0.043<0.05) and (0.065<0.1). This results support the theory of Chen, Ganesan, & Liu (2009), who claim that active strategy evoke potential danger. Investors are woried about a firms’ short term cash flow. Another variable “Time” has no significant effect on the dependent variable. Furthermore, an interaction effect of “quantity,” “hazard,” and “reputation” is not significant. It indicates that main effect has bigger influence on abnormal returns than the interaction effect.  
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In this chapter, four hypotheses of this thesis are answered based on the results of the event study discussed in previous chapter. The thesis hypotheses are as follows:
1. The date of the first announcement of a recall in any type of media gives a higher abnormal return than the date of the recall announcement in the WSJ
2. A company with a higher reputation faces a bigger abnormal return to a product recall than a company with a low reputation 
3. Voluntary recalls have higher negative impact on firm’s abnormal return
4. The higher the level of hazard is, the greater abnormal return occur as a consequence of a product recall

1. The date of the first announcement of a recall in any type of media gives a higher abnormal return than the date of the recall announcement in the WSJ
In the study of Hoffer, Pruitt, Reilly (1987), authors examined the abnormal returns using the NHTSA and the Wall Street Journal as different dates of announcement. Their research study covers the “Big Three” automakers in the US during the period 1970-1984. They found that abnormal returns are negative and significant on day -1 in the case of the WSJ release. This is due to the fact that the agency released the information in the NHTSA public library the day before the WSJ. It suggests that traders used first public available information during trading hours. Considering the day of announcement as the day of agency release, abnormal returns occur either the same day or the day after.  The results show the negative abnormal returns the next day. This might be caused by the time difference between the announcement and market hours. To prove the fact that announcement date influences the abnormal return value, one sample T-test was conducted. The results correspond to the Hoffer et al study. Abnormal returns on the day prior to or after the announcement are significant, except day -1 in the WSJ announcement. All abnormal returns are negative. The highest abnormal returns are recorded the day after the announcement in both cases; -1.4% and -2.9% respectively for the WSJ and the first date of announcement. This finding supports the efficient market hypothesis theory, where first available information creates the highest abnormal returns. In contrast to Hoffer’s finding, Day -1 is not significant.
2. A company with a higher reputation faces a bigger abnormal return to a product recall than a company with a low reputation 
According to Rhee and Haunschild (2006), a company’s reputation plays a role in the reaction to a product recall. They found that the market penalizes the company with a high reputation more than others. The authors show that firms with a good reputation are more likely to attract media attention in the case of a product defect than companies with a low reputation. Plus, individuals pay more attention to salient information. The authors argue that product recalls of high reputation firms are more likely to appear in the media because their products are well known to consumers, are popular, and defects on popular products are unexpected and a salient event. To prove this question, the variable “Reputation” was created to measure the results. The results show that the variable is not significant in the regression analysis (.517>.05). It means that the theory by Rhee & Haunschild (2006) is not significantly supported. This event study fails to reject the null hypothesis. 
One of the explanations for this outcome is the reputation categorization. This study classifies reputation only on “family” brand when compared to the above mentioned authors. Only General Motors itself has 7 sub-brands, where each sub-brand has a different reputation. This categorization is omitted in this event study and might create possible irregularities in the results.   

3. Voluntary recalls have higher negative impact on firm’s abnormal return 
In the paper by Rupp and Taylor (2002), “firms conduct recalls when the benefits (reduced expected liability) exceed the expected cost of repairs.“ This would suggest that stock prices should not be negatively affected. However, stock markets and investors react on the proactive strategy of a company in different ways than consumers. Proactive strategy can evoke in the investors’ view a potential danger. Traders speculate that the company faces severe consequences as an impact of recall and therefore the firm has no choice but to proactively manage the recall to reduce potential impact (Chen, Ganesan, & Liu, 2009). In other words, investors anticipate that firms will record a financial loss in short term. To prove this hypothesis, variable “Initiator” is created to support above mentioned facts. The results of this variable are significant (.044<.05).
	This is in line with findings by Rupp (2001). The author’s research involved 493 car recalls using data for 26 years. He found that the market reacts on car recalls negatively in both cases. Average abnormal returns are -0.28%, -0.11% for manufacturers and governmental recalls respectively. Average abnormal returns in this study are in accordance with Rupp’s findings. Average abnormal returns in this study for manufacturer recalls are       -3.5% and governmental recalls -2.4%. This study supports the hypothesis of larger abnormal returns in the case of voluntary recalls.
4. The higher the level of hazard is, the greater abnormal return occur as a consequence of a product recall
Thomsen and McKenzie (2001), Cheach, Chan and Chieng (2007), and Rupp (2001) investigated the impact of hazard level on a firm’s financial value. All researchers concluded that the higher the hazard level is the greater abnormal returns occur. The above mentioned authors conducted the research in various industries; food, pharmaceuticals, and automotive respectively. Food and pharmaceutical industries recorded significantly higher abnormal return during the recall process than the automotive industry. The explanation here is very simple. Food and drugs are used by the mass population, generally. Vehicles are considered luxury products; therefore, less population is affected by a recall. Plus, the number of car models is substantially lower than the various types of food or drugs. Hence, traders anticipate and calculate the potential car recall in their forecasts (Chu, Lin, & Prather, 2005). To support the theory above, the variable “Hazard” is created. The result of this variable in the regression is not significant (.738>.05). 
The differences in finding in this study might be the sample size. The sample size used is 62 recalls during a five-year period. Compared to the above mentioned studies, where Thomsen and McKenzie used 479 recalls and Rupp used 862 recalls; a 62 recall sample is very small. As a result of the above mentioned factors, the hypothesis cannot be significantly supported.    
The control variable “Quantity” result suggests that the measure is significant (0.03<.05). This variable has the most impact on abnormal returns. The number of recalled products is a concern for both the manufacturer and investor. Hence, the higher a recall is the greater impact on a firm’s value is expected. The explanation is logical since more people involved in a recall make an uncertainty even bigger, and that results in higher abnormal returns. 
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This thesis proves that choosing the announcement day is an important issue before conducting any event study. The value of abnormal returns differs according to the various announcement dates. In addition, during the product recall process there is no significant difference between firms with high and low reputation. In other words, reputation for a company does not play a role in trader’s decision on the event date. On the other hand, the results support the theory of voluntary recalls. It means that if a recall is initiated by the manufacturer, higher abnormal returns occur. Furthermore, this thesis does not support the findings of other research that the higher the hazard level is the greater abnormal returns occur. Moreover, the quantity of recalled products matters. It supports the fact that quantity is the most difficult to forecast, and therefore has significant influence on abnormal returns. In contrast to the time variable, this shows no impact on the dependent variable.
This thesis proves that voluntary recalls have a significant impact on a firm’s financial situation; therefore, the recall strategy for any recall must be done more precisely. In general, no matter in which industry a recall is conducted, the external environment (traders, customers, competitors, etc.) punishes a firm for defective products.  
Product recall is generally the worst situation a company must face. This event does not only generate additional expenses, but ruins years of work of thousands of people. A recall event has serious consequences; it impacts financial value, market share, demand for products, brand equity, or the consumer’s perception of the company (Vitaliano & Siegel 2005; Rhee & Haunschild 2006; Tversky & Kahneman 1974). Due to such serious consequences, the main goal of a firm’s management should be to minimize the negative impact by planning a recall strategy more cautiously. Given the fact that recall events occur frequently (Chen, Ganesan, & Liu, 2009), and potentially negative impact on the company involved is highly probable, managing a recall event has become a top priority for corporate managers.
This thesis provides an overview of how different components affect a company’s financial value during the product recall event. These components include: (1) date of the announcement; use first available information or the most common source (WSJ), (2) reputation of the company; value of a firm in the consumer’s mind, (3) initiator of recall; this component investigates response strategy, which is either active or passive, (4) hazard level; this factor shows the severity of a recall.

The first component of the event analysis is the date of the announcement. This thesis proves that various announcement dates can create miscellaneous results. The results support the efficient market hypothesis theory, when first available information influences the abnormal returns the most. It means that traders use various channels to get to information as soon as possible to gain a competitive advantage.  
The second component measures the reputation of each company. High reputation companies are well known for their high quality products; therefore, a recall event is usually unexpected both for traders as well as consumers. This is in contrast to low reputation firms, where recall announcement is not so surprising. Although, the study does not conclude whether a high reputation harms a firm’s value more than a low one, corporate managers should build and maintain reputation according to corporate strategy. As a matter of fact, the automotive industry suffers the most recalls and maintaining brand image can only help to soften the financial impact during a recall event.  
The third element represents the overall strategy of a company. Passive strategy involves the denial of a defective product by the involved company whereas an active strategy presents a company as being socially responsible (Margolis, Elfenbein, & Walsh, 2007) and trustworthy in the consumer’s eyes. This is in contrast with the market view, where an active strategy is a signal of potential financial loses. Even though this study proves that active strategy has negative impact on financial value, managers should create recall strategy in line with overall corporate strategy. Plus, the financial impact of an active strategy might only be a short-term issue, in comparison with the long-term vision and mission of a company. Well planned and executed strategy might have even less impact on financial value than no or poor strategy.
The final component, hazard, measures the severity of recall on the financial value of a company. Since cars are considered to be luxury products, the population of vehicle users is generally smaller when compared to the food or drug industry. Therefore, market penalization for hazard level is significantly smaller in contrast with the food or drug industry. Due to the fact that this thesis neither proves nor rejects the theory of hazard, the goal of corporate managers should be to produce quality and safe products. 
To sum it up, no company likes to recall its products. To prevent a recall event, all necessary steps must be taken by the firm itself. It should start from the production of quality products, building a socially responsible strategy, avoiding outsourcing, and in the case of potential recall, having a well prepared recall strategy. Firstly, the date of announcement is worth considering before conducting an event study. The results of this study support the efficient market hypothesis, where the first available information affects the value of abnormal returns. Future research should consider which event date is the best to conduct an analysis. Secondly, managers should take into account the quantity of recalled products before any announcement. The size of a recall is punished the most by markets; therefore, a firm’s managers need to evaluate technical concerns or customer complaints more cautiously. Thirdly, managers should balance the response strategy based on the size of a recall, the severity, time, etc. This event study is in line with the findings of Chen, Ganesan, & Liu (2009), where markets penalize firms for active recall. 


























[bookmark: _Toc298232510]9. Limitations and Future Research
Although the study was conducted with reasonable care, it is not free from limitations. First of all, the sample size used in this research is very limited, compared to studied literature. For example: Jarrell, Peltzman 1985, 116 recalls; Chu, Lin, Prather 2005, 269 recalls; Hoffer, Pruitt, Reilly 1994, 108 recalls; Rhee Haunschild 2006, 1853 recalls, 62 recall announcements used in this thesis is very low. On the other hand, comparing to studies by Zhao, Lee, Ng, Flynn 2009, 29 recalls; Horsky 1987, 58 recalls; Hoffer 1987, 46 announcements, the sample size in this study is reasonable. Due to the sample size limitation, number of explanatory variables is also restricted. This research uses only five explanatory variables in order to demonstrate reliable results. 
Second limitation is announcement date. According to the efficient market hypothesis theory, the highest abnormal returns occur after the first publicly available information. In this case, day 0 would have the highest abnormal returns, in accordance with theory. However, this research proves otherwise. Plus, it also contradicts the theory of behavioral finance, which say that most traders consider “official“ announcement after it appears in The Wall Street Journal. The announcement date was chosen to capture first publicly available information, no matter who makes the release (NHTSA or WSJ). In addition to this limitation, any information “leakage“is not considered as source of first information.
Finally, the study opens the door to many related problems in the area of product recall management. For example, there has been no study of information “leakage” on the financial value of a company. Leakage is not strictly limited to corporate insiders’ information. Leakage information can be considered as blog reviews, review of forums specialized for studied products, product manufacturers’ forum, tests of a product and consumer’s complaints, etc. Plus, the impact of the results can be implemented to non-financial matters (reputation, image, customer base). 
It is also worthwhile to study the long term impact of recall. Most studies already conducted, concentrate on short term impact of returns on firm’s value. Also, few studies research the impact of customer’s satisfaction of people involved in a recall process. As an extension of this study, car brands could be divided into sub-brands and study the impact of the strongest and the weakest sub-brand on company’s performance during recall event.  
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Vehicle Make / Model: Model Year(s)

LEXUS /ES350 20072010
LEXUS /1S 20062010
TOYOTA AVALON 20082010
TOYOTA/ CAMRY 20072010
TOYOTA/PRIUS 20042009
TOYOTA/ TACOMA 20082010
TOYOTA/ TUNDRA 20072010
Manufacturer: TOYOTA MOTOR NORTH AMERICA, INC. Mir's Report Date: OCT 05, 2009
NHTSA CAMPAIGN ID Number: 09V388000 NHTSA Action Number: N/A

Component: VEHICLE SPEED CONTROL:ACCELERATOR PEDAL
Potential Number of Units Affected: 4,445,056

Summary:

TOYOTA IS RECALLING CERTAIN MODEL YEAR 2004-2010 PASSENGER VEHICLES. THE ACCELERATOR
PEDAL CAN GET STUCK IN THE WIDE OPEN POSITION DUE TO ITS BEING TRAPPED BY AN UNSECURED OR
INCOMPATIBLE DRIVER'S FLOOR MAT.

Consequence:
A STUCK OPEN ACCELERATOR PEDAL MAY RESULT IN VERY HIGH VEHICLE SPEEDS AND MAKE IT
DIFFICULT TO STOP THE VEHICLE, WHICH COULD CAUSE A CRASH, SERIOUS INJURY OR DEATH

Remedy:

TOYOTA FILED AN AMENDED DEFECT REPORT ON NOVEMBER 25, 2009, STATING THAT DEALERS WILL
MODIFY THE ACCELERATOR PEDAL AND, ON CERTAIN VEHICLES, ALTER THE SHAPE OF THE FLOOR
SURFACE UNDER THE PEDAL. THESE CHANGES ADDRESS THE RISK OF PEDAL ENTRAPMENT DUE TO
INTERFERENCE WITH THE FLOOR MAT. REDESIGNED ACCELERATOR PEDALS WILL BECOME AVAILABLE
BEGINNING IN APRIL 2010 AND DEALERS WILL REPLACE ANY MODIFIED PEDAL WITH THE NEW PEDAL IF
DESIRED. ALSO, DEALERS WILL REPLACE ANY GENUINE TOYOTA OR LEXUS ALL-WEATHER FLOOR MATS
WITH REDESIGNED ALL-WEATHER MATS. OR REPURCHASE THE PREVIOUS MATS FROM OWNERS WHO
DO NOT WANT THE NEW ONES. ADDITIONALLY. SOFTWARE MODIFICATIONS WILL BE INSTALLED ON
CAMRY. AVALON AND LEXUS ES 350, IS 350 AND IS 250 MODELS THAT WILL ENSURE THAT THE BRAKE
OVERRIDES THE ACCELERATOR IN THE EVENT BOTH BRAKE AND ACCELERATOR PEDALS ARE APPLIED
TOYOTA WILL BEGIN MAILING LETTERS TO OWNERS ON DECEMBER 31, 2009. OWNERS MAY CONTACT
TOYOTA AT 1-800-3314331, LEXUS AT 1-800-265-3987.
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MFGNAME NHTSA  |ws) Day-1 [Day0 [Day1 [Day-1 [Day0 |Day1
FORD 2005/09/07 | 2005/09/07 | 0.0068|-0.0261-0.0402| 0.0068|-0.0261| -0.0402|
FORD 2009/10/13 |2009/10/13 | 0.0634|-0.0139)-0.0403| 0.0634|-0.0139| -0.0403]
FORD 2007/08/03 |2007/08/03 | -0.0066| -0.0245| -0.0409| -0.0066 -0.0245| -0.0409)
FORD 2006/08/02 | 2006/08/04 | -0.0145| -0.0315| -0.0321| -0.0105| 0.0529| -0.0145|
FORD 2007/12/05 | 2007/12/06 | -0.0376| -0.0247| -0.0390| -0.0482| -0.0376 -0.0247|
FORD 2005/01/27|2005/01/27 | 0.0059| -0.0131-0.0440| 0.0059|-0.0131|-0.0440]
FORD 2008/05/07 | 2008/05/07 | -0.0086| -0.0327| 0.0102|-0.0086|-0.0327| 0.0102|
FORD 2005/02/022005/02/07 | 0.0043|-0.0104| 0.0123| 0.0023|-0.0590| -0.0049)
FORD 2010/08/26 | 2010/08/27 | -0.0151| -0.0358| -0.0364| -0.0358| -0.0364| 0.0154|
FORD 2007/04/11|2007/04/11 | -0.0062 -0.0072| -0.0104| -0.0062| -0.0072| -0.0104|
FORD 2008/02/26 | 2008/02/26 | -0.0049| -0.0163| -0.0233| -0.0049| -0.0163| -0.0233)
FORD 2006/02/08 |2006/02/08 | -0.0127| -0.0195) -0.0319| 0.0007|-0.0017|-0.0127|
FORD 2005/11/15 |2005/11/17 | -0.0252| -0.0252| -0.0277| -0.0043| 0.0074|-0.0252
FORD 2005/06/10 | 2005/06/10 | -0.0084| 0.0306| 0.0174|-0.0084| 0.0306| 0.0174|
FORD 2007/03/06 | 2007/03/05 | -0.0181| -0.0230| -0.0461| 0.0361|-0.0181|-0.0230]
FORD 2006/10/05 |2006/10/05 | 0.0386| -0.0143|-0.0472| 0.0386|-0.0143| -0.0472|
FORD 2006/04/11|2006/04/14 | 0.0139|-0.0121| 0.0267| 0.0167| 0.0109|-0.0021
FORD 2005/05/09 |2005/05/09 | 0.0056| -0.0158|-0.0259| 0.0056|-0.0158| -0.0259)
FORD 2008/02/06 | 2008/02/06 | -0.0234| -0.0229| -0.0247| -0.0234| -0.0229| -0.0247|
FORD 2005/11/10|2005/11/10 | -0.0094| -0.0278| 0.0290| -0.0094|-0.0278| 0.0290|
GENERAL MOTORS |2005/04/22 |2005/04/22 | -0.0088| -0.0024| -0.0479| -0.0088| -0.0024| -0.0479)
GENERAL MOTORS |2005/08/29 |2005/08/29 | 0.0023|-0.0103-0.0372| 0.0023|-0.0103|-0.0372|
GENERAL MOTORS |2008/08/28 |2008/08/29 | 0.0092|-0.0318|-0.0462| -0.0318|-0.0462| 0.0894|
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GENERAL MOTORS |2006/03/08 |2006/03/10 | -0.0258| -0.0258] -0.0258| -0.0068|
GENERAL MOTORS |2005/12/19|2005/12/20 | -0.0387| -0.0479|-0.0416{ -0.0479
GENERAL MOTORS |2006/04/27 | 2006/04/28 | -0.0169)] -0.0322|-0.0153-0.0322|
GENERAL MOTORS |2008/09/03 |2008/09/08 | 0.0008| -0.0370|-0.0086| 0.0897|
GENERAL MOTORS |2005/06/02 |2005/06/03 | -0.0053| -0.0370| -0.0094| -0.0370)|
GENERAL MOTORS |2007/12/20|2007/12/21 | -0.0094] 0.0149|-0.0109| 0.0149)|
GENERAL MOTORS |2008/03/12|2008/03/13 | -0.0373| -0.0377|-0.0373-0.0321]
GENERAL MOTORS |2008/01/31(2008/01/31 | 0.0104] 0.0366| 0.0104|-0.0288|
GENERAL MOTORS |2005/10/06 |2005/10/06 | -0.0467| -0.0790| -0.0467| -0.0303|
HONDA 2006/07/26 |2006/07/26 | 0.0211] -0.0512| 0.0211| 0.0155
HONDA 2010/08/05 |2010/08/06 | 0.0193] -0.0377| 0.0085| 0.0193|
HONDA 2009/07/08 |2009/07/07 | 0.0209)] -0.0345| 0.0005| 0.0209)|
HONDA 2010/02/11|2010/02/11 | -0.0203| -0.0203|-0.0203-0.0235|
HONDA 2008/04/14|2008/04/10 | -0.0122| -0.0226/-0.0029| 0.0216)
HONDA 2007/09/05 |2007/09/07 | 0.0009)] -0.0327| 0.0022|-0.0078|
HONDA 2010/04/29 | 2010/04/30 | -0.0153| -0.0276| -0.0267| -0.0276|
HONDA 2010/12/16 | 2010/12/16 | -0.0062| -0.0206(-0.0062| 0.0144]
HONDA 2010/02/022010/02/05 | -0.0178| -0.0387| 0.0199|-0.0264|
[TovoTA 2009/10/06 | 2009/10/04 | -0.0198| -0.0653| -0.0375| -0.0198|
[TovoTA 2010/01/21|2010/01/17 | 0.0014] -0.0577| 0.0193|-0.0068|
[TovoTA 2010/08/26 | 2010/08/26 | -0.0097| -0.0354| -0.0097| -0.0048|
[TovoTA 2010/01/282010/01/23 | -0.0287| -0.0487)-0.0285| 0.0129
[TovoTa 2005/05/17|2005/05/18 | 0.0035| -0.0337|-0.0037-0.0337]
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[TovoTA 2010/10/21|2010/10/21 | -0.0284| 0.0118|-0.0420| -0.0284| 0.0118|-0.0420|
TovoTA 2010/04/20|2010/04/19 | -0.0098| -0.0030| -0.0313| -0.0098| -0.0030| -0.0313)
[TovoTA 2007/01/19|2007/01/20 | 0.0000| -0.0075|-0.0256| -0.0075| -0.0256] -0.0265|
[TovoTA 2010/07/29|2010/07/29 | -0.0018| 0.0016|-0.0256| -0.0018| 0.0016|-0.0256
[TovoTA 2006/07/13 |2006/07/12 | 0.0004|-0.0261-0.0281| 0.0002| 0.0004|-0.0261|
TovoTA 2005/07/202005/07/20 | -0.0066| 0.0013|-0.0439| -0.0066 0.0013|-0.0439)
[TovoTA 2009/01/16 | 2009/01/17 | -0.0204| -0.0322| -0.0397| -0.0322| -0.0397| -0.0014|
[TovoTA 2008/06/03 |2008/06/03 | 0.0086] -0.0171-0.0259| 0.0086|-0.0171| -0.0259)
[TovoTA 2006/06/01 |2006/06/01 | -0.0072| -0.0171 -0.0212| -0.0171 -0.0212| 0.0030|
TovoTA 2010/07/06 | 2010/07/06 | -0.0007| -0.0055 -0.0123| -0.0007| -0.0055] -0.0123]
[TovoTA 2009/01/29|2009/01/29 | -0.0211| -0.0497| -0.0299| -0.0211 -0.0497| -0.0299)
TovoTA 2009/11/18 2009/11/24 | 0.0021|-0.0202|-0.0239| 0.0027|-0.0194| 0.0248|
VOLKSWAGEN 2007/02/21|2007/02/20 | -0.0091| 0.0814|-0.0563| -0.0891-0.0091| 0.0814|
VOLKSWAGEN 2006/05/25 | 2006/05/24 | 0.0251|-0.0141-0.0220| 0.2450| 0.0251|-0.0141
VOLKSWAGEN 2008/04/07 | 2010/03/16 | -0.0267| -0.0402| -0.0383| -0.0254| 0.0087| 0.0137|
VOLKSWAGEN 2007/09/192007/09/28 | 0.0061| 0.0005)-0.0382| 0.0120| 0.0016| 0.0094]
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