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Abstract
This thesis provides an overview of how different elements in a product recall situation influence the financial value of a firm. These elements consist of (1) a firm’s response strategy to the product recall situation, which on a spectrum can be either passive or active; and effort demonstrated by a firm; and (2) the hazard level of the product recall at hand. 
The first component is whether the company reacts actively or passively to a product recall situation. When a passive strategy is chosen, the company denies any responsibility for a defective product. On the other end of the spectrum a firm can choose an active reaction, a ‘super effort’ strategy, offering more than legally is necessary. The second component is the amount of effort demonstrated by a company which is involved in a product recall situation. In a paper by Zeithaml et al. (1996) their finding is that companies offering superior service achieve higher-than-normal market share growth and consumer loyalty. This thesis will investigate whether this conclusion is also applicable to a product recall situation. The hazard level is the other element of the product recall situation. It provides a scale measurement of how serious the hazard of the recalled product is and therefore provides different scenarios.  
This thesis consist out of three research questions:
1. Does an active recall strategy have more negative impact on a firm’s value than a passive strategy?


2. Does a high(er) level of effort demonstrated by a company during a product recall situation have a more positive influence on the firm’s value than a low effort level?
3. Does a higher hazard level during a product recall situation lead to a higher financial loss for a company?

An event study is conducted in order to measure the impact of the event. The main finding of the event study is that the abnormal return on day 1 is the only overall significant model. The conclusions of the research questions that can be drawn from the event study are: 
1. The first finding is that the variable report is not significant in the regression analysis, which means that the Chen, Ganesan and Liu (2009) conclusion is not significantly supported. An active strategy does not have a more negative effect on a firm’s financial value than a passive strategy. Therefore the first research question can be answered negatively.

2. The results of the variables repair and refund are both not significant. This means that the research question cannot be significantly supported, and thus the conclusion by Zeithaml et al. (1996) is not applicable to a product recall situation.
3.  The result of the variable hazard level is significant. This means the research question can be answered affirmatively: a higher hazard level leads to a higher financial loss for a firm. 

Keywords:product recall, event study, firm financial value, hazard level, effort demonstrated.
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1. Introduction
1.1 Identification of the problem
Contaminated Coca-Cola cans in Belgium, defective Firestone tires in the United States, and patients becoming ill after using Vioxx. These incidents are referred to as product recalls. (Dawar and Pillutla  2000). A product recall occurs when the involved firm must retrieve recalled products from the market. Product recalls can be viewed as a firm’s worst nightmare  (Van Heerde et al. 2007). It can have an impact on its financial value, brand equity, market share, sales of recalled products and future purchase intentions by consumers  (Pruitt and Peterson 1986; Siomkos  and Kurzbard 1994). Due to the potential impact of a product recall, it is important for firms to minimize the negative effects of such an recall situation. In managing the product recall situation, firm’s may adopt different response strategies. For example, there are active strategies and more passive strategies to respond towards customers during a product recall situation (Siomkos, Laufer and Coombs 2006). Given the increasing frequency of product recalls (Chen, Ganesan and Liu 2009) and the potentially negative consequences for the firm’s involved, managing such situations effectively has become a priority for firms.
This thesis provides an overview of how different elements in a product recall situation influence the financial value of a firm in the consumer goods sector. This thesis consist out of three research questions:
1. Does an active recall strategy have more negative impact on a firm’s value than a passive strategy?


2. Does a high(er) level of effort demonstrated by a company during a product recall situation have a more positive influence on the firm’s value than a low effort level?
3. Does a higher hazard level during a product recall situation lead to a higher financial loss for a company?

The analysis of this research is based on 100 product recall announcements ordered by the Consumer Product Safety Commission (CPSC). The CPSC is chosen because it is the biggest agency in connection to product recalls. The product recalls investigated in this thesis include consumer good products from various categories, such as: toys, children products, household products, sports and recreation products and outdoor products. However there was one prerequisite: all product recalls researched in this study are from companies listed on the New York Stock Exchange or NASDAQ. A reason is that the methodology used in this thesis requires daily stock returns.

The methodology used for this thesis is an event study, which measures the effects of an economic event on the value of a firm. In this case an event study is conducted to measure the influence of a recall on the value of a firm. Firstly a calculation is performed of the abnormal return of the stock and to measure if the recall announcement day is of influence on the stock price of a firm. Secondly, a linear regression is conducted with multiple variables to explain what influences the abnormal return.
The academic relevance of this thesis is to expand the current response strategy theory in a product recall situation by including two elements. 

1. The response strategy chosen by a company. In economical literature two response strategies are commonly used (Siomkos and Kurzbard 1994; Chen, Ganesan and Liu 2009; Dawar and Pillutla 2000; Laufer and Coombs 2006) namely a passive or an active strategy.  An example of a passive strategy is the ‘denial strategy’. Here, the company denies any responsibility for a defective product. A active reaction is a ‘super effort’ strategy: the company responds in a way that it offers more than legally necessary. Chen, Ganesan and Liu 2009) examined the impact of active and passive recall strategies in a 12 year study (from 1996 to 2007). The authors used an event study to conclude that  active strategies have a more negative effect on firm value than passive strategies. In this thesis it will be tested if their conclusion holds true, using 100 product recall announcements as sample. Thus the first research question is whether or not a active recall strategy has more negative impact on a firm’s financial value than a passive strategy.

The amount of effort demonstrated by a company involved in a product recall situation, regardless of the fact whether an active or passive strategy is chosen, is the second component of the response strategy. In a paper by Zeithaml et al. (1996) the impact of service quality on future consumer purchase intent is offered . The authors’ conclusion is that companies offering superior service achieve higher-than-normal market share growth and consumer loyalty. This thesis will investigate whether this conclusion is also applicable to a product recall situation. Thus the  second research question is whether a high(er) level of effort demonstrated by a company during a product recall situation, has a more positive influence on the firm’s value than a low effort level.

2.  The ‘hazard level’ of a product recall. Different situations are discussed by the hazard level scale. It provides a scale measurement of how serious the hazard to consumers of the recalled product is.  The most serious level is A and the least serious is C. 


According to (Zao et al. 2009; MacKinlay 1997; McKenzie 2001), the more serious the hazard level  of the recalled product, the higher the financial loss for a company.  The research scope from before mentioned authors is limited to the pharmaceutical and food sector. The added value of this research is that it examines the consumer goods sector. Will their conclusion also hold for the consumer goods sector? Thus the research question will answer the hypothesis that: the higher the hazard level during a product recall situation, the higher the financial loss for a company in the consumer goods sector. 



Besides an academic relevance, this thesis has also has a business relevance. It provides for managers with on how a firm can respond in different situations and how this can influence the value of the firm. Managers will now have insight into the consequences of their actions when being faced with a product recall situation. Thus the main intent of this thesis is to encourage management to approach a product recall situation more strategically and be better prepared to handle a product recall situation.

2. Literature review

2.1 Financial value
Numerous researchers have examined the effects of product recalls on the stock prices of affected companies, mostly based on recall cases in the United States. Table 1, provides  an overview of previous literature in different industries during a 23 year period. 
	Author(s)
	Year
	Year under review
	Industry
	Findings

	Jarrell  and Peltzman
	1985
	1974- 1982
	Drug and automobile
	Both industries shareholders bore large losses and the losses spilled over to the firms goodwill and competitors. The negative externality can even be larger in the aggregate than the direct losses to the producer of the recalled products.

	Pruitt  and Peterson
	1986
	1968-1983
	Drug, electrical,

food, rubber,

toys, cosmetics
	Stock prices react significantly to product recall announcements and are viewed by the market as unfavorable informational events. However, no relation between the firm’s equity decline and the direct costs of the recall are found.

	Hoffer, Pruitt, and Reilly 
	1988
	1975–1981
	Automobile
	Modified Jarrell and Peltzman’s study by implementing ‘‘clean windows’’, and find that little evidence remained that share prices are significantly affected by recalls.

	Bromiley
	1989
	1967- 1983
	Automobile
	Find that the stock market reaction are small and are not a sufficient instrument of social control to provide a significant deterrent to producers of hazardous automobiles, compared to the expected gains from these defective automobiles.



	Author(s)
	Year
	Year under review

	Industry
	Findings

	Davidson and Worrell
	1992
	1968–1987
	Non-automobile

Industry
	This study makes a distinction between product recalls and withdrawals. Where product withdrawals show a higher loss in shareholder wealth than product recalls. The study also find limited evidence that government-ordered recalls produced more negative returns than voluntary recalls.

	Thomsen and McKenzie
	2001
	1982–1998
	Meat and poultry
	The results show significant shareholder losses when publicly traded food companies are implicated in a recall involving serious food safety hazards. The authors find no evidence that the stock market reacted negatively when less hazardous recalls are involved.

	Rupp
	2001
	1973- 1998
	Automobile
	The results show that the market reaction to recalls initiated by the government are not associated with greater shareholder losses.

	Haunschild and Rhee
	2004
	1966- 1999
	Automobile
	Find that companies which initiate voluntary recalls will obtain greater learning effects and can lower their subsequent recall rates, compared to companies executing involuntary recalls.

	Chu, Lin and Prather 
	2005
	1984- 2003
	Non-automobile Industry
	They conducted a cross-industry event study, finding that the drugs and cosmetics industries suffered more, while the rubber and automotive industries are less affected.


	Author(s)
	Year
	Year under review
	Industry
	Findings

	Rhee and Haunschild
	2006
	1975-1999
	Automobile
	Find that automobile companies with a strong reputation experienced greater market share downside from product defects and the release of product recall announcements than those with weaker reputations did.

	Cheah, Chan and Chieng 
	2007
	1998- 2004
	Drug
	Although there are negative mean risk-adjusted returns for all hazard level recalls in both in the U.K. and U.S., the U.S. companies suffered greater financial losses for more serious hazard levels, while there is no difference in financial losses for U.K. companies at all product hazard levels.

	Chen, Ganesan and Liu
	2009
	1996-2007
	Consumer goods
	The results are that active recall strategies have more negative share losses than passive strategies, because investors perceive active strategies as a signal of larger financial losses to the firm, rather than signaling socially responsible actions.


Table 1:  Previous literature on shareholder wealth effects of product recalls
As shown in Table 1, there is a debate in the literature about the size of the stock market’s reaction to product recalls in different industries. The most important findings as follows.

The first finding is from Jarrell and Peltzman (1985), who find that the direct costs of recalling products is smaller than the financial loss in a product recall situation for shareholders of companies. In the automobile and drugs sector, competitors also experienced a negative effect, but not as great as the company that issues the recall.

But after correcting and reanalyzing Jarrell and Peltzman’s (1985) data, Hoffer, Pruitt and Reilly (1988) find “little evidence” of significant effects for either recall firms or their competitors and therefore find a different outcome than the article by Jarrell and Peltzman (1985).

In the paper of Pruitt and Peterson (1986), a significant financial loss of non-automobile product recalls on the shareholders of affected firms was found. There was no significant relationship between the market reaction and the market value of the direct costs of the recalls.  












The last dicussed finding are from the authors Chu, Lin, Prather (2005). The authors studied the impact of security price reactions to non-automobile recalls in a different time period than that of Pruitt and Peterson (1986). The article included multiple industries, and found that the drugs and cosmetics industries suffer more financial loss than the rubber and automotive industries. 
2.2 Product recall strategies
According to various authors, different product recall strategies may have different impacts on a firm (Rupp 2001; Haunschild and Rhee 2004; Chen, Ganesan and Liu 2008). Recall strategies can be classified on a response continuum, which will be discussed in the next paragraph. 

2.2.1 Response continuum
Literature has classified crisis management strategies into four distinct categories during a product recall situation: denial, involuntary (or forced compliance), voluntary, and super-effort (Dawar and Pillutla 2000; Laufer and Coombs  2006). These four strategies make up the so-called ‘response continuum’. Table 2 provides an overview of previous literature. 
	Response continuum
	Dawar and Pillutla 2000
	Chen, Ganesan and Liu 2009
	Laufer and Coombs 2006
	Siomkos and Kurzbard 1994

	‘Denial’

Strategy: 

Strong passive
	Denial of responsibility and absence of remedial measures or no communication at all.
	Firms forsake (or try to forsake) any responsibility for the defective product by denying culpability and delaying the recall process
	Involves the company claiming there is no threat

from their product
	A company denies any responsibility for a defective product that it markets

	‘Involuntary’ 

Strategy:

Passive
	X
	X
	The government forces a product recall or other

remediation efforts
	Recall the product only after an agency orders such action

	‘Voluntary’ 

Strategy:

Active
	X
	X
	Entails a

company recalling a product or taking remediation

efforts on its own accord
	Another company may choose to recall the defective product prior to governmental intervention

	‘Super effort’

Strategy:

Strong active

	Consists of assumption of responsibility, an apology to consumers or other affected constituencies, and some form of remedy, such as a voluntary product recall and free replacement
	Firms respond to consumer complaints early, issue speedy voluntary recalls, communicate intensively with consumers and stakeholders, provide  compensation beyond legal requirements
	Involve voluntary compliance plus compensation and an extensive communications campaign to promote the effort.
	A company respond by demonstrating concern with consumer welfare by being socially responsible and by being honest in its communications related to the crisis


Table 2:  Literature overview of the response continuum
According to Dawar and Pillutla (2000), the response of a firm to product recall situations varies from stonewalling to the assumption of responsibility and unconditional product recall and communication.  In most cases, a firms response can be placed between two extremes; stonewalling, (denial) and unambiguous support, (super effort). 




Laufer and Coombs (2006) argue how firms can respond and formulate a response strategy. In their opinion, the denial strategy should only be used to correct a misunderstanding regarding culpability, and company management must prove that using the product causes no harm. Consumers become upset when a government agency forces a company to take actions to protect their safety. Voluntary recalls, on the other hand, a common response to product recall situation, signals a firms concern for consumer welfare. Super effort signals additional concern to the public welfare by providing compensation and increasing communication efforts beyond what is required by law. 

A major distinction in the response continuum is whether the firm acts passively and defensively (denial strategy) or actively and responsibly (super effort strategy). Chen, Ganesan and Liu (2009). If the firm or a federal agency discovers a product flaw that might cause a potential recall, the firm adopting the active strategy is more likely to work together with the agency and issue a voluntary recall early in the process. An active recall is when a recall initiated by the firm after finding the potential defective problem itself and taking recall action without receiving any complaint or incident from consumers or order from a related government agency. Such recalls often occur when the firm becomes aware of a potentially hazardous product through (for example) internal inspections and before any consumer safety incidents have been reported to the firm or agency (CPSC 1999). The passive approach may cause delaying of the recall process and/or trying to shift the responsibility to other entities. These recalls tend to be issued much later in the investigation process and usually happen after serious consumer complaints have been made to the firm or the CPSC. Unfortunately, such recalls are often issued after serious injuries and/or death to consumers. 

2.2.2 Impacts of response strategies

The strategy chosen by a firm on the response continuum will have different impacts to the firm. Several authors found active product recall strategies to have a more positive effect on firms than passive strategies. 

a. In a article by Haunschild and Rhee (2004), a finding is that companies which initiate voluntary recalls can have a competitive advantage over companies who execute involuntary recalls, because they learn from their past and therefore, lower their recall rates in the future.

b. Previous research has also indicated that an active strategy may have positive consequences on consumer perceptions. For example, consumers perceive firms that act in a socially responsible manner as being of a higher quality  (Siegel and Vitaliano 2006). A more active response by a firm helps reduce the negative impact of product recall situations on consumers’ perceptions of the firm and their future purchase intentions (Siomkos and Kurzbard 1994).
c. The negative effect on brand equity and consumer perceptions can be reduced when a firm accepts the responsibility for its product recall (e.g., Dawar and Pillutla 2000; Siomkos and Kurzbard 1994). 
d. Davidson and Worrell (1992) examined the impact of product recall announcements on stock prices of a firm. Their results show that the stock market has a significant negative reaction to product recall announcements. To be more specific, more significant negative abnormal returns are found in the reaction to announcements for replacing or returning purchases instead of a repair or check of the product.

However, other authors found that an active response strategy does not necessarily lead to better financial impacts for a firm.








Rupp (2001) tested the hypothesis, using automobile recall data from 1973 to 1998, that recalls ordered by the government present a low-quality signal and do more damage in the eyes of shareholders than recalls initiated by manufacturers. The hypothesis was not proven true as results showed that the market reaction to recalls ordered by the government are not associated with greater shareholder loss. 




Chen, Ganesan and Liu (2009) found that active recall strategies had more negative share losses than passive strategies (see also chapter 1.1).

In this thesis it will be tested if their conclusion holds true. This leads to the first research question:
1. Does an active recall strategy have more negative impact on a firm’s value than a passive strategy?
2.3 Effort 
The second component of the response strategy is the amount of effort demonstrated by a company.  During a product recall situation, it is important for a company to reduce the negative impact a recall situation has on the perception of a consumer towards the company. In a paper by Zeithaml et al. (1996), the impact of service quality and influence on future consumer purchase intentions is offered. Results from this study show strong evidence that consumers are influenced by service quality.  Namely, companies offering superior service achieve higher-than-normal market share growth and less negative reaction from consumers. Delivering quality service is considered an essential strategy for success and survival in today’s environment  (Dawkins and Reichheld 1990). In order to survive,  involves understanding of the impact of service quality on profit and other financial outcomes of the organization (Zeithaml, Berry and Parasuraman 1996).



A favorable result of high service quality responsiveness towards customers is that customers bond with a company (Zeithaml, Berry and Parasuraman 1996). For example, Toyota found that intent to repurchase a Toyota automobile increased from a base of 37% to 79% with a positive service experience (McLaughlin 1993). Consumers perceiving service performance to be inferior are likely to exhibit behavior signaling they are willing to leave the company and have negative word-of-mouth (Zeithaml, Berry and Parasuraman 1996). This can negatively influence consumer future purchase intent.

 This thesis will investigate whether this conclusion is also applicable to a product recall situation. This leads to the second research question:

2.  Does a high(er) level of effort demonstrated by a company during a product recall situation have a more positive influence on the firm’s value than a low effort level?
2.4 Hazard level

The hazard level is the other element of the product recall situation. It provides a scale measurement of how serious the hazard of the recalled product is and therefore provides different scenarios.  If a product has a defect, the company must consider whether the defect is serious enough that it could create a substantial product hazard.


The criteria for determining whether a product creates a substantial product hazard are as follows (CPSC 1999):

a. Pattern of defect. The defect may come from the design, composition, content, construction, finish, or packaging of a product, or from warnings and/or instructions accompanying the product. The conditions under which the defect manifests itself must also be considered in determining whether the pattern creates a substantial product hazard. 

b.   Severity of risk. A risk is considered severe if the injury that might occur is serious, and/or if the injury is likely to occur. 

c.  Likelihood of injury. The likelihood is determined by considering the number of injuries that have occurred, or that could occur, the intended or reasonably foreseeable use or misuse of the product, and the population group (such as children, the elderly, or the disabled) exposed to the product.

A company does not always know the extent of public exposure or the likelihood or severity of potential injury when a product defect first comes to its attention. Therefore the company should report to the CPSC commission, even if the company is not sure whether a substantial product hazard exists  (CPSC 1999). 








If  a company reports to the CPSC, the CPSC undertakes the same product hazard analysis as that requested of firms and then decides if action should be undertaken and in which hazard category the recalled product is placed. When the hazard analysis has been done by the CPSC, a defective product is classified in class level A, most serious, to level C, least serious. Table 3 provides a classification overview of the different hazard levels:

	Classification
	Consumer Product Safety Commission, CPSC

	Class A hazard
	Class A hazards warrant the highest level of attention. They call for a company to take immediate, comprehensive, and imaginative corrective action measures to identify and notify consumers, retailers and distributors having the defective product and to remedy the defect through repair or replacement of the product, refunds, or other measures. 

	Class B hazard
	Class B hazard exists when a risk of death or grievous injury or illness is not likely to occur, but is possible, or when serious injury or illness is likely, or moderate injury or illness is very likely. 

	Class C hazard
	Class C exists when a risk of serious injury or illness is not likely, but is possible, or when moderate injury or illness is not necessarily likely, but is possible.


Table 3:  Classification hazard level (CPSC 1999).

Cheach, Chan and Chieng (2007) investigated the effect and extent of product recalls by pharmaceutical companies, in the United Kingdom and the United States, on shareholder wealth. They examined whether there is a different impact for recalls with different hazard levels. They found that, although there were negative abnormal returns for all hazard level recalls in both in the United Kingdom and United States, the American companies suffered greater financial losses for more serious hazard levels, while there were no differences in financial losses for United Kingdom companies at all product hazard levels. 

Thomsen and McKenzie (2001) examined the shareholder loss for meat and poultry recalls of different hazard level classes. They found that the recalls of more serious hazards suffered significant negative financial loss, while the recalls of less serious hazards had no negative financial impact. 


The research scope from before mentioned authors is limited to the pharmaceutical and food sector. The added value of this research is that it examines the consumer products sector. Will this conclusion also hold for the consumer goods sector? This leads to the third and final research question:

3.  Does a higher hazard level during a product recall situation lead to a higher financial loss for a company?
2.5 Overview matrix
To summarize,  the different elements in a product recall situation which influence the financial value of a firm consist of: (1) a firm’s response strategy to a product recall situation, which on a spectrum can be either passive or active; and the effort demonstrated by a firm to execute the response strategy; and (2) the hazard level of the product recall at hand.  
This leads to an overview matrix presented in Table 4. The components of the response strategy are shown in the vertical rows.  The second element, the hazard level, are shown in the horizontal columns.  In the overview matrix, the column on the far left indicates the highest hazard level. 

	
	Hazard level A

(High)
	Hazard level B

(Medium)
	Hazard level C

(Low)

	Active strategy

High effort


	Hazard level: -
Strategy -
Effort +
	Hazard level: +-

Strategy -
Effort +
	Hazard level: +

Strategy -
Effort +

	Active strategy  

Low effort
	Hazard level -
Strategy -
Effort -
	Hazard level: +-

Strategy -
Effort -
	Hazard level: +

Reaction -
Effort -

	Passive strategy

High effort
	Hazard level: -

Strategy +
Effort +
	Hazard level +-

Strategy +
Effort +
	Hazard level +

Strategy +
Effort +

	Passive strategy

Low effort
	Hazard level: -

Strategy +
Effort -
	Hazard level: +-

Strategy +
Effort -
	Hazard level: +

Strategy +
Effort -


Table 4: Overview matrix
3. Recall process

The Consumer Product Safety Commission has composed a recall handbook to assist firms to understand their obligations and responsibilities towards a product recall. Either the firm or the CPSC receives information from consumers or distribution channel members about the potential hazard of a product. A firm has to report to CPSC within 24 hours upon receiving information or evidence that “reasonably supports the conclusion” that safety issues exist (Mullan 2004). The CPSC and the firm are then involved in “risk analysis” to identify patterns or data that suggest that the product “creates a substantial product hazard.” Criteria are for example: ‘What is the impact of the injury that the product might cause’ and ‘What is the population exposed to the product and the risk of the injury?’If a product is identified as potentially harmful and it is determined that a recall is in order, the firm and the CPSC can decide to issue a recall at any time.  A firm can also issue a “fast-track” recall without waiting for the “risk analysis” to be completed. Such recalls are “voluntary” recalls. In the case of the CPSC, almost all the recalls made are voluntary recalls. In rare cases, the firm does not agree with the agency’s decision that a recall is warranted.
 An active recall is when a recall initiated by the firm which initially finds the potential defective problem itself and takes recall action without receiving any complaint or incident from consumers or order from a related government agency. Such recalls often occur when the firm becomes aware of a potentially hazardous product through (for example) internal inspections and before any consumer safety incidents have been reported to the firm or agency (CPSC 1999). The passive approach may cause delaying the recall process and/or trying to shift the responsibility to other entities. 
The agency then needs to decide whether to impose a mandatory (i.e., involuntary) recall. Because mandatory recalls require elaborate legal proceedings before an administrative judge, which can be lengthy and costly and involve uncertain outcomes, it is usually in the interest of the agency and the firm to cooperate in the recall process. On average, the mandatory recall process is used less than once a year (Mullan 2004). In both situations, the CPSC initiates an official recall announcement in a standard format together with the firm. The firm is not allowed to provide its own news release before the CPSC announcement. News releases from the CPSC receive wide attention from the media and the public.

 Each recall news release should use the word "recall" in the heading and should begin with:, "In cooperation with the Consumer Product Safety Commission (CPSC)".
Recall announcements must also include the following criteria:

· The name and location of the recalling firm: 

· The name of the product: 

· The number of products involved: 

· A description of the hazard: 

· The number of deaths, injuries, and incidents involving the product: 

· Detailed description of the product, including model numbers, colors, sizes, and labeling: 

· A line drawing or photograph of the product: 

· Major retailers and where and when the product was sold and retail cost: 

· Complete instructions for consumers on how to participate in the recall:
The CPSC posts recall news releases on its internet web site and requests companies to provide color photographs of recalled products for the web site. Regardless of the type of recall, the main purpose is to locate and remove all defective products as quickly as possible from consumers and channel members and to give the public accurate and understandable information about the product defect, the extent of the hazard it poses, and the firm’s corrective plan in a timely manner (CPSC 1999). An example of a CPSC announcement is provided in Appendix 1.
4. Data

4.1 Data sample

The 100 recall  announcements used in this thesis for data analysis are product recalls stated on the CPSC website. This includes different consumer product categories, such as: toys, children products, household products, sports and recreation products and outdoor products.  The choice to use the CPSC as sole data source for the analysis has several reasons.



Firstly, the CPSC does not allow any news releases or information leaks before the recall announcement. (CPSC 2005). After it is determined that a recall is to be issued, all official recall information stems from the CPSC. This feature of the recall process enables to accurately measure the date on which a recall announcement was made to the public. For instance, the recall and the firm’s recall strategy are unanticipated events to the public when the CPSC announces the recall. This offers an ideal setting for the event study method (MacKinlay and Craig 1997).








Secondly, each CPSC recall announcement specifically indicates the number of safety incidents related to the recalled products that had been reported to the firm and the CPSC by the time the recall was issued. If any, these incidents tend to be injuries, deaths, hazard level, and severe property damage to the users of the products. These reports provide useful information that enables to distinguish between active and passive recall strategies. If the firm and the CPSC have not received any incident report but a recall is issued, it suggests that the firm moved quickly in managing the crisis and adopted a active strategy. If this is not the case, it suggests that firms are relatively passive in managing the recall (Chen, Ganesan and Liu 2009).










Thirdly, among all federal agencies that regulate product recalls, the CPSC is responsible for the most diversified range of consumer products, like household products, outdoor products and children toys. Many of the recent large-scale product recalls have occurred for nondurable goods, such as toys, which fall under the regulatory authority of the CPSC. 


Furthermore all 100 recall announcements used for data analysis are from companies listed on the New York Stock Exchange or the NASDAQ. The daily stock return data are obtained from the Center for Research in Security Prices at the University of Chicago, the CPRC. The recall announcement released by companies that are not registered on the New York Stock Exchange or NASDAQ are excluded.

Lastly, four announcements are excluded from the data sample due to missing data because the two companies went bankrupt during the event window.
5. Methodology

5.1  Event study
An event study measures the impact of the effect that an unanticipated event has on the expected profit of firms associated with that event. In this thesis, the announcement day of a product recall ordered by the CPSC. The theory underlying event study methodology is the efficient market hypothesis (Fama et al. 1969). According to this theory, the price of a stock is the present value of a firm's and reflects all the available information about the firm's current and future profit potential. If any new information resulting from an unexpected event, like a product recall, is believed to affect a firm's current and future profit, the security price changes as soon as the market learns of the event. 



Therefore, stock prices are viewed as reliable indicators of a firm's value (Agrawal and Kamakura 1995). The amount of change in the price of a stock after an event, compared to the stock price before the event, would reflect the market's reaction of the economic value that the event causes (Brown and Warner 1985). To examine whether an event had any impact on the firm's value, the abnormal return, which is the change in stock price after it has been adjusted for changes resulting from general market movements, is measured (McWilliams and Siegel 1997).  This methodology is well accepted and has been widely used in a variety of disciplines, such as finance, accounting, law, organizational behavior, and business strategy. (Agrawal and Kamakura 1995). 
Figure 1 graphically portrays the definitions of the event and related periods for this thesis (Tellis and Johnson 2007). The ‘event’ is the product recall announcement from the CPSC website (day 0). The theory of stock market efficiency from the financial literature indicates that the impact of the announcement should be detectable on the event day (day 0). The calibration window is the period which estimates how a stock normally relates to the market as information reaches the market. For this event study, a period of 80 prior trading days is used. In Figure 1, this is between [image: image2.png]


 and 0.







 The test window is the period over which the abnormal returns are caused by the event. These abnormal returns are computed as deviations between the actual returns of a stock and the predicted returns based on its relationship to the market estimated in the calibration period. In Figure 1, this is between 0 and [image: image4.png]
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Figure 1:  Graphical portrait event study
According to a paper by McWilliams and Siegel (1997), there are mainly three components that are important for an event study, namely; sample size, outliers identification and length of the event window. These components will be examined in more detail below.

The first component is sample size. It is important because the test used in the event study is based on normality assumptions associated with large samples. Small samples are quite common in the management literature, especially when events are disaggregated along many dimensions, but not referred. For example, Nayyar (1995) examined the abnormal returns associated with customer service changes involving only two companies. 

Jacobson (1994)  examined the abnormal returns associated with health care cost containment legislation for samples of 18 and 20 firms. Clearly, in these cases imposing normality assumptions with such a small sample size can be problematic. 


The second component are the outliers. The test in event studies tend to be quite sensitive to outliers and a small sample magnifies the impact of any one firm's returns on the sample statistic. With small samples, interpretation of significance is problematic. It becomes crucial to assess whether the results are driven by outliers. In the literature, almost no authors identifies outliers. It is clear that it should be adjusted in the event study, when dealing with small samples. Many researchers eliminate them from their samples, assuming that these data points reflect noise or measurement error.




The third component, and a important research design issue, is the length of the event window used in an event study. Many studies are based on long event windows. As Brown and Warner (1980) showed, using a long event window reduces the power of the test. This reduction leads to false inferences about the significance of an event. It has been empirically demonstrated that a short event window will usually capture the significant effect of an event  (Ryngaert and Netter 1990). For example, Dann, Mayers and Raab (1977) found that the market price of a stock fully adjusts within 15 minutes of the release of firm-specific information. Mitchell and Netter (1989) found that the stock market reacted within 90 minutes of news wire stories announcing proposed federal tax legislation. Because it is more difficult to control for confounding effects when long windows are used, an event window should be as short as possible. It should be long enough to capture the significant effect of the event, but short enough to exclude confounding effects. The nature of the event being studied should determine the length of the event window used. (Ryngaert and Netter 1990) For example, where it can be shown that leakage of information is likely, the window should include some time prior to the announcement of the event so that abnormal returns associated with the leakage will be captured. With a short event window, one can be reasonably confident that an abnormal return is due to an event, because it is relatively easy to identify confounding effects. 

To summarize, for this thesis a  sample size of 100 recall announcements is used. According to Field (2009), the rule of 15 cases per variable is common used. For this thesis, five variables are used, meaning that 75 cases are needed. With 100 recall announcements, this rule is met. 

For the component outliers, one case is removed from the data, because the announcement has a too high abnormal return level, more than 3 times than the second highest outlier, and therefore problematic for interpretation of significance. 

Finally, the event window in this thesis is as short as possible, for example, for day 0 the CPSC data provide a unique and accurate event day, namely the day when a recall was announced. But because the results of product recalls that are significant on one particular day are mixed, the choice is made to conduct a event window on day 0 and day 1. (chapter 5.3)     

5.2 Measuring the event

Details of event study methodology are widely available in the literature (Horsky and Swyngedouw 1987; Schwert 1981).  There are five steps needed to calculate the abnormal return. 
Step 1: Collect the daily company/index stock return for a period of 80 days prior to the announcement up to the announcement itself
Step 2: Measure the normal return

In order to measure α  and β, the return per unit is measured by the equation: 
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= The price that is adjusted for stock splits

For this event study, the [image: image21.png]


 is a period of 80 days prior to the announcement

Step 3: Compute the predicted return for the company and index
In this step, the proportion of the return which is ‘normal’ or common to all stocks in the market is computed. This is done by adding the computed alpha en beta, and multiplying it with the market rate of return.
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=  Market rate of return, the average return of the S&P 500 COMPOSITE
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=  The time invariant effect  of firm  [image: image28.png]


 on its own return
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=  Effect of the entire market on the return of firm [image: image32.png]


 
Step 4: Compute the abnormal return (AR) of stock[image: image34.png]
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 of the event period
The test window is the period over which we estimate the abnormal returns, if any, caused by the event. These abnormal returns are computed as deviations between the actual returns of a stock and the predicted returns based on its relationship to the market

estimated in the calibration period. This is measured by the equation below:

[image: image37.png]



[image: image39.png]it
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= Actual return for stock [image: image47.png]
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= Expected return for stock [image: image53.png]
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 predicted by the equation in step 3

Step 5: A second linear regression analysis
In this step a second linear regression is conducted to determine the variable that influences the abnormal return. The equation is as follows:
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= The abnormal return observation
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= Is the vector of coefficients to be estimated for these variables
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= Is the zero mean disturbance term that is uncorrelated with the [image: image64.png]



In Table 5 an overview is presented of the different variables of the regression analysis:

	Dependent variable

	· Abnormal return day  1
	· The returns of any individual stock that differs from those of the market.

	Independent variables
	· Received reports?

· What is demonstrated by a company?

· Hazard level


	· Whether the recall strategy is active or passive.  

· Report received=passive 

· None received=active

· Replace/Refund/Repair  

· Replacement=least effort done

· Refund=medium effort done 

· Repair=most effort is done

· The level of product hazard

· A=high

· B=moderate

· C=low



	Control variables
	· Amount

· Price


	· Amount of recalled products in millions

· Maximum price of the product that was recalled in thousands 


Table 5: Variables

5.3 Abnormal return
	Author(s) 
	Year
	Analysis period 
	Sample size 
	Abnormal return Day
 -1 
	Abnormal return Day 0 
	Abnormal return Day 1

	Pruitt and Peterson 
	1986
	1968-1983 
	156 
	-0.4%*** 
	-0.363%*** 
	-

	Hoffer, et al. 
	1987
	1970-1984 
	46 
	-0.565%*** 
	-0.093% 
	-

	Davidson and Worrell 
	1992
	1968-1987 
	133 
	-0.20%
	-0.12% 
	-0.36%***

	Mackinlay
	1997
	1989-1993
	600
	-0.184%
	0.195%
	-0.337%

	Chu, Lin and Prather 
	2005
	1984-2003 
	269 
	-1.1% *** 
	-0.6%* 
	-

	Zhao et al. 
	2009
	2002-2008
	29
	-0.39%
	-0.22%***
	-2.81%***


Different articles have examined  abnormal returns on different interval days to see if the abnormal returns differ in a day prior and a day after the announcement day.(Pruitt and Peterson 1986; Hoffer et al. 1987; Davidson and Worrell 1992; Mackinlay 1997; Chu, Lin and Prather 2005; Zhao et al. 2009) Table 6 provides an overview of the abnormal return outcomes on multiple days.
*p<.10, **p<.05, ***p<.01

Table 6: Previous literature on abnormal return 

Reviewing the results in Table 6, we can see that there are mixed results of product recalls  that are significant on one particular day.  For example, Zhao et al ( 2009) conclude that the mean abnormal return of -0.22%  at day 0 is not significant. This might be because recall announcements are often released near, or after, the market has closed. Financial market investors are thus unable to place a trade based on the information released on day 0, and they must wait until the next trading day to act on the new information (Zhao et al. 2009). Another reason could be that announcements in the United States are made public on the day prior or on the day of the announcement in the newspapers. Therefore the United States market can only react on day 0 or 1 if the announcement is made late in the afternoon of day -1 or 0. Because of the mixed results, and given the fact the abnormal returns can significantly differ for day 0 and 1, these days are all computed for in the analysis.

6. Results 
The results of the abnormal returns are provided in Appendix 2. A positive outcome indicates that the stock value of a firm is positive in percentage, compared to the predicted value. A negative outcome indicates that the stock value of a firm is negative in percentage, compared to the predicted value. This means a financial loss. 
In Table 7, the different abnormal returns on different days are presented. 
	Abnormal return day
	R Square
	Overall Significance*
	Average abnormal return

	Day 0
	0.050
	0.564
	-0.004

	Day 1
	0.136
	0.031
	 0.001

	Day 0+1
	0.111
	0.083
	-0.003


*p<.05

Table 7: Results abnormal return

The most important column is the ‘overall significance’ column. On days 0 and 0+1 combined, the overall model is not significant, based on a significance level of 95% (0.564 and 0.083 > 0.05). This indicates that there is an insignificant fit of the data overall. 

However day 1 is overall significant (0.031 < 0.05). This means that there is a fit of the data overall. This finding implies that the results on day 1 contain the most information.  Moreover the R square of day 1 is the highest. This means that 13.6% of the variation in the abnormal return is explained by the expletory variables. 

Therefore a regression analysis is done with the data of day 1 and the results from this day will be discussed. In Appendix 3 are the calculations of the different regression analyses

Regression analysis abnormal return day 1
A regression analysis is conducted to determine which of the composed variables, amount, price, repair and refund (as discussed in chapter 5.2), have the most influence on the abnormal return day 1. The key results are presented in Table 8. The complete model is provided in Appendix 3.
	R Square
	Adjusted R Square
	Overall Significance*

	0.136
	0.080
	0.031


	
	Coefficient
	Significance*
	T Value

	Constant
	-0.001
	0.771
	-0.292

	Amount back
	-0.004
	0.036
	-2.103

	Price
	-0.001
	0.205
	-1.276

	Dummy repair
	-0.006
	0.478
	2.566

	Dummy refund
	0.004
	0.322
	-1.027

	Dummy report
	-0.006
	0.307
	-0.996

	Dummy hazard level
	0.013
	0.012
	0.712


   *p<.05
  Table 8: Outcome regression analysis day 1

Table 8 shows that the R square has a value of .136. This measures how much of the variability in the outcome  is accounted for by the predictors. In this case, 13.6% of the abnormal return accounts for the different variables. The adjusted R square gives the corrected values for the number of variables included in the model. 

The estimates measure the impact of each variable on the abnormal return. If the value is positive, it means that there is a positive relationship between the predictor and the outcome, whereas a negative coefficient represents a negative relationship. Below you can see what happens if all other predictors are held constant:
· Amount back (b=-0.004)  This predictor is significant (0.036 < 0.05) 

This value indicates that as the amount back increases by one unit (in millions), the abnormal return is 0.004 lower. This variable was measured in millions; therefore, for every million products recalled, the abnormal return decreases by 0.4%
· Price (b=-0.001) This predictor is not significant (0.205> 0.05)

This value indicates that as the price increases by one unit (in thousands), the abnormal return is  0.001 lower. The variable price was measured in thousands; therefore, when the price increases by 1000, the abnormal return decreases by 0.1%
· Repair(b=-0.006) This predictor is not significant (0.478 > 0.05)

The variable repair indicates that the company has demonstrated the most effort. This implicates that when the number of repairs increases by one announcement, the abnormal return decreases by 0.6%
· Refund(b=-0.004) This predictor is not significant ( 0.322 >0.05)

The value refund indicates that the company has demonstrated medium effort. This means that when the number of refunds increases by one announcement, the abnormal return decreases by 0.4%
· Report(b=-0.006) This predictor is not significant ( 0.307 >0.05)
The variable report indicates whether the recall strategy is active or passive. That indicates that as the variable report increases by one announcement, the abnormal return decreases by 0.6%  
· Hazard level(b=0.013) This predictor is significant ( 0.012 <0.05)
The variable hazard level indicates how serious the hazard of the recalled product is. This means that when the hazard level increases, the abnormal return increases by 1.3%

Concluding, the analysis based on day 1 show that that two variables are significant: the amount of products that are recalled and the hazard level of the recalled product (resp. 0.036 and 0.012 <0.05). All the other variables are not significant.

7. Conclusion

In this chapter the three research questions of this thesis will be answered, based on the results of the event study presented in the previous chapter.

1. Does an active recall strategy have more negative impact on a firm’s value than a passive strategy?


Chen, Ganesan and Liu (2009) examined the impact of active and passive recall strategies in a 12 year study (from 1996 to 2007). The authors used a event study to conclude that active strategies have a more negative effect on firm value than more passive strategies. To prove this question, the variable report was prepared for this thesis in order to measure the strategies. A report means that there is a passive strategy, otherwise an active strategy. The finding is that the variable is not significant in the regression analysis (0.307 > 0.05), which means that the Chen, Ganesan and Liu (2009) conclusion is not significantly supported. An active does not have a more negative effect on a firm’s financial value than a passive strategy. Therefore the first research question can be answered negatively.


An explanation for this conclusion could be that the used recall announcement data for this thesis did not have the impact on the value of a firm as the data from the Chen, Ganesan and Liu (2009) study. In their study, of the 153 recalls event studies, 115 are passive recalls and 38 are active recalls. In this thesis, of the 100 recalls, 74 are passive and 26 active. Another explanation could be that in the Chen, Ganesan and Liu (2009) study, all the announcements with a ‘information leakage’ are excluded. 
2. Does a high(er) level of effort demonstrated by a company during a product recall situation have a more positive influence on the firm’s value than a low effort level?
Zeithaml et al. (1996) conclusion is that companies offering superior service achieve higher-than-normal market share growth and consumer loyalty. To prove whether this conclusion is also applicable to a product recall situation, the variables repair and refund were prepared. The results of the variables repair and refund are both not significant (resp. 0.478 and 0.322 > 0.05). This means that the research question cannot be significantly supported, and thus the conclusion by Zeithaml et al. (1996) is not applicable to a product recall situation.
 
However a nuance can be made here. Comparing the variables repair and refund, on their T values, 0.712 and -0.996, the influence of repair on the abnormal return is higher than the variable refund. This can indicate that the effort done by a company is not significant on influence of the abnormal return. But, because the T value of the variable refund is higher than repair, it gives a ‘weak support’ for a more positive effect of demonstrating more effort as a company.

3. Does a higher hazard level during a product recall situation lead to a higher financial loss for a company?

 According to Zao et al. (2009); MacKinlay (1997) and McKenzie (2001), the more serious the hazard level  of the recalled product, the higher financial loss for a company.  The research scope from before mentioned authors is limited to the pharmaceutical and food sector. To prove whether this conclusion also holds true for the consumer goods sector, the variable hazard level was conducted. The result of the variable hazard level is significant (0.012 <0.05).  This means the research question can be answered affirmatively: a higher hazard level leads to a higher financial loss for a firm. 






This is partly in line with Cheach, Chan and Chieng (2007), who found that the United States companies suffered greater financial losses for more serious hazard levels, while there was no difference in financial losses for United Kingdom companies at all product hazard levels. Thomsen and McKenzie (2001) found that the recalls of more serious hazards suffered significant negative loss, while the recalls of less serious hazards had less negative impact. This could be an explanation why the hazard level has a significant negative impact on this thesis.  Of the 100 announcements, 3 were classified as hazard level A, 36 as B and 61 C.
The control variable amount back has the most influence on the abnormal return. The amount that is recalled has a significant level of 0.036 < 0.05. That can been seen as a logic explanation, that higher the amount back, the more people are involved, and therefore the impact on the firm’s value is higher.
To summarize, do different product recall situations influence a firm’s financial value? During a product recall situation, this thesis proves that it makes no significant difference for a company in choosing a passive or active response strategy. Furthermore ,this thesis shows that the demonstrated effort done by a company  and price does not significant influence the financial value of a firm. The hazard level of a recalled product and the amount of recalled products influence the firm’s financial value significant.  

8. Management implications

The main intent of this thesis is to encourage management to approach a product recall situation more strategically and be better prepared to handle a product recall situation.
Product recalls can be viewed as a firm’s worst nightmare  (Van Heerde et al. 2007). It can have a impact on its financial value, brand equity, market share, sales of recalled products and future purchase intentions by consumers  (Pruitt and Peterson  1986; Siomkos  and Kurzbard 1994). Because it can have such a impact, managers should be concerned with trying to minimize the negative effects of a recall situation. And given the increasing frequency of product recalls (Chen, Ganesan and Liu 2009) and the potentially negative consequences for the firm’s involved, managing such crises effectively has become a priority for managers.
This thesis provides an overview of how different elements influence the financial value of a firm in a product recall situation in various scenarios. These elements consist of (1) a firm’s response strategy to the crisis, which on a spectrum can be either passive or active; and effort done by a firm; and (2) the hazard level of the product recall at hand.  
The first component is whether the company reacts actively or passively to a product recall situation. When a passive strategy is chosen, the company denies any responsibility for a defective product. On the other end of the spectrum a firm can choose an active reaction, a ‘super effort’ strategy, offering more than legally is necessary. 
The second component is the amount of effort demonstrated by a company which is involved in a product recall situation. In a paper by Zeithaml et al. (1996) their finding is that companies offering superior service achieve higher-than-normal market share growth and consumer loyalty. The hazard level is the other element of the product recall situation. It provides a scale measurement of how serious the hazard of the recalled product is and therefore provides different scenarios.  It leads to an overview for managers to see how a company can response in different situations and see how that can influence the value of a firm. Managers will now have insight into the consequences of their actions when being faced with a product recall situation. 
Because in the end, no company likes to recall one of its products, but when a safety problem makes a product recall necessary to save lives, it is to everyone’s benefit to move quickly and effectively.  (CPSC, 1999)
9. Limitations and future research

This thesis has several limitations and future research leads. The first limitation is the sample size of this thesis. Compared with previous literature, for example: Pruitt and Peterson (1986), 156 announcements; Davidson and Worrell (1992), 133 announcements; Mackinlay (1997), 600 announcements, the 100 recall announcements used for this thesis is below average. On the other hand, compared with Horsky (1987), 58 announcements; Lane and Jacobson (1995), 110 announcements; Geyskens, Gielens and Dekrimpe (2002), 93 announcements;  Hoffer et al. (1987), 46 announcements,  the sample size of this thesis is above average.  An explanation of this sample size is that according to Field (2009), the rule of 15 cases of data per predictors is common used. For this thesis, five variables are used, meaning that 75 cases are needed. With 100 recall announcements, this rule is met. But a consequence of the used sample size is that  less control variables can be used, and therefore the results are less reliable.

The second limitation are the announcements used in the article of Chen, Ganesan and Liu (2009) whether the recall strategy chosen by a company is active or passive. In the authors article, there is a conscious selection in choosing the recall announcements. Whereas in this thesis, a random selection of the announcements is used. A reason for this is that the available time window of data selecting was longer in the Chen, Ganesan and Liu (2009) article. Another limitation in this thesis compared with the Chen, Ganesan and Liu (2009) article, is that all the announcements with a ‘information leakage’ are excluded in the authors article. This can mean because of this difference, the impact of the abnormal return is the highest on day 0. 

The final limitation and a future research lead is the reason why the abnormal on day 1 provided more information than on day 0 in this thesis. That is not in line with the efficient market hypothesis, which indicates that on day 0, the impact should be the highest. 

In this thesis, the focus is mainly on the impact of product recall strategies on the firms value when the recall is announced. Because event studies are often limited in detecting long-term stock market performance, a future research lead can be to examine possible long-term effects. 

It would also be worthwhile to examine the role of news media during a product recall. Certain types of product recalls, like different hazard level, might garner greater attention from the media. For similar reasons, it would be worthwhile to examine potential differences in recalls and stock market reactions across industries and agencies (e.g., CPSC and the National Highway Traffic Safety Administration, NHTSA).




A final lead for future research is the product categories within the CPSC. In this thesis, no distinction is made between the different product categories, such as, toys, children products, household products, sports and recreation products and outdoor products. It would be worthwhile to examine if there is a difference of influence per product category.
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Appendix 1: Recall announcement CPSC
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U.S. Consumer Product Safety Commission

Office of Information and Public Affairs Washington, DC 20207

Firm's Recall Hotline: & | (877) 887-44330
CPSC Recall Hotline: &5+ | (800) 638-2772©
CPSC Media Contact: (301) 504-7908 &

FOR IMMEDIATE RELEASE
June 10, 2010
Release #10-260

Rhino Toys Inc. Recalls Bead Toy Due to Choking Hazard

WASHINGTON, D.C. - The U S. Consumer Product Safety Commission, in cooperation with the firm named below, today announced a voluntary recall of the following consumer
product. Consumers should stop using recalled products immediately uniess otherwise instructed. It is iliegal to resell or attempt to resell a recalled consumer product.

Name of Product: Beado handheld bead piay toys
Units: About 5,500

Importer: Rhino Toys Inc., of Santa Cruz. Calf.

Hazard: The toys' plastic wires can detach from the hubs due to insufficient adhesive, allowing the beads to siide off. The loose beads pose a choking hazard to young children

Incidents/injuries: None reported

Description: This recall involves the Beado hand-held beaded play toy with model number 1501 and date code 02910 04323A. The product measures six inches in diameter
and is composed of four blue plastic "hubs", six white plastic "wires" and twelve multi-colored beads that slide along the wires. The model number and date code are printed on
the bottom of the packaging and the date code is also inside of the biue hubs (see picture below). Beados that have a date code different than 02910 or have a date code of
02010 and an inspection sticker on the bottom of the packaging and a black mark by the date code inside the biue hub (see picture below) are not included in this recall.
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Rhino Toys Inc. Recalls Bead Toy Due to Choking Hazard

WASHINGTON, D.C. - The U S. Consumer Product Safety Commission, in cooperation with the firm named below, today announced a voluntary recall of the following consumer
product. Consumers should stop using recalled products immediately uniess otherwise instructed. It is iliegal to resell or attempt to resell a recalled consumer product.

Name of Product: Beado handheld bead piay toys
Units: About 5,500

Importer: Rhino Toys Inc., of Santa Cruz. Calf.

Hazard: The toys' plastic wires can detach from the hubs due to insufficient adhesive, allowing the beads to siide off. The loose beads pose a choking hazard to young children
Incidents/injuries: None reported

Description: This recall involves the Beado hand-held beaded play toy with model number 1501 and date code 02910 04323A. The product measures six inches in diameter
and is composed of four blue plastic "hubs", six white plastic "wires" and twelve multi-colored beads that slide along the wires. The model number and date code are printed on
the bottom of the packaging and the date code is also inside of the biue hubs (see picture below). Beados that have a date code different than 02910 or have a date code of
02010 and an inspection sticker on the bottom of the packaging and a black mark by the date code inside the biue hub (see picture below) are not included in this recall.

Sold at: Specialty toy and juvenile retailers from March 2010 through May 2010 for about $12.

hina

Manufactured in:

Remedy: Consumers should immediately stop using this recalled toy and return it to the store where it was purchased to receive a full refund or a replacement Beado hand-
held beaded toy.

Consumer Contact: For additional information, please contact Rhino Toys toll free at 5i.x | (77) 887-4433@ between 9am. and 3 p.m. PT Monday through Friday, or
Visit the firm's website at www.rhinotoys.com
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Appendix 2: Abnormal return result
	Company name
	Date of recall
	Abnormal return day 0
	Abnormal return day 1
	Sum of abnormal return day 0+1

	Lenovo
	March 26, 2009
	-0,007
	0,007
	-0,001

	Lenovo
	September 28, 2006
	0,001
	0,105
	0,105

	Lenovo
	March 1, 2007
	-0,003
	-0,012
	-0,015

	MEGA Brands
	March 17, 2008
	-0,187
	-0,151
	-0,339

	MEGA Brands
	April 19, 2007
	0,004
	0,006
	0,010

	Watts Water Technologies
	November 20, 2008
	-0,021
	-0,007
	-0,027

	Watts Water Technologies
	November 10, 2005
	-0,014
	0,007
	-0,006

	Wal-Mart
	May 20, 2010
	-0,025
	0,016
	-0,009

	Wal-Mart
	April 9, 2009
	0,011
	0,000
	0,011

	Wal-Mart
	September 30, 2008
	0,051
	-0,026
	0,026

	Kubota
	March 17, 2009
	-0,001
	0,000
	-0,001

	Kubota
	November 19, 2004
	0,000
	0,000
	0,000

	Home Depot
	May 28, 2009
	-0,041
	0,008
	-0,032

	Home Depot
	July 25, 2006
	-0,054
	0,003
	-0,051

	Home Depot
	December 6, 2007
	0,001
	0,005
	0,007

	Home Depot
	May 20, 2008
	-0,009
	-0,015
	-0,025

	Polaris Industries
	March 4, 2008
	0,037
	-0,023
	0,013

	Polaris Industries
	April 11, 2006
	0,030
	-0,023
	0,007

	Polaris Industries
	July 28, 2005
	-0,051
	0,000
	-0,052

	Polaris Industries
	July 22, 2009
	-0,020
	-0,010
	-0,030

	Polaris Industries
	April 26, 2007
	0,000
	0,011
	0,011

	RadioShack
	July 2, 2008
	0,020
	0,016
	0,036

	RadioShack
	March 28, 2006
	-0,002
	-0,019
	-0,021

	RadioShack
	January 26, 2010
	-0,005
	-0,002
	-0,007

	Graco
	May 2, 2007
	0,014
	-0,007
	0,007

	Graco
	March 22, 2005
	0,089
	-0,004
	0,085

	Graco
	August 6, 2009
	0,006
	-0,008
	-0,002

	Graco 
	January 20, 2010
	0,002
	0,010
	0,012

	Conair
	February 7, 2007
	0,006
	-0,005
	0,001

	Conair
	March 4, 2009
	0,007
	-0,006
	0,001

	Hasbro
	January 30, 2004
	-0,006
	0,002
	-0,004

	Hasbro
	October 9, 2008
	-0,036
	0,052
	0,016

	Hasbro
	August 28, 2006
	0,014
	0,000
	0,014

	Mattel
	November 21, 2006
	-0,012
	-0,009
	-0,021

	Mattel
	September 4, 2007
	0,011
	0,006
	0,017

	Mattel
	April 14, 2004
	0,005
	0,013
	0,018

	Leap Frog Toys
	September 7, 2006
	-0,007
	-0,001
	-0,008

	Leap Frog Toys
	October 23, 2008
	-0,035
	0,007
	-0,028

	Leap Frog Toys
	July 23, 2009
	-0,039
	-0,017
	-0,056

	Jakks Pacific
	January 29, 2009
	-0,030
	0,013
	-0,017

	Jakks Pacific
	July 2, 2003
	0,070
	-0,002
	0,068

	Jakks Pacific
	February 13, 2007
	0,005
	0,005
	0,010

	Dollar Tree
	March 2, 2010
	0,046
	-0,008
	0,038

	Dollar Tree
	December 23, 2009
	-0,055
	-0,003
	-0,059

	Dollar Tree
	February 25, 2005
	-0,046
	0,011
	-0,035

	Dollar Tree
	February 10, 2004
	0,005
	-0,011
	-0,005

	Dollar Tree
	August 10, 2006
	0,028
	-0,010
	0,018

	Dollar Tree
	June 24, 2008
	-0,017
	0,011
	-0,006

	Dollar Tree
	December 13, 2007
	-0,002
	-0,025
	-0,027

	Tupperware
	April 16, 2009
	0,012
	0,014
	0,026

	Apple Inc
	August 19, 2004
	-0,028
	-0,007
	-0,035

	Apple Inc
	May 20, 2005
	0,003
	0,049
	0,052

	Apple Inc
	August 24, 2006
	0,004
	0,015
	0,019

	Best Buy
	April 2, 2009
	-0,017
	-0,004
	-0,021

	Best Buy
	February 19, 2008
	-0,013
	0,005
	-0,008

	Canon
	September 18, 2006
	0,000
	-0,003
	-0,003

	GAP
	December 27, 2007
	0,007
	0,011
	0,019

	GAP
	April 30, 2009
	0,030
	0,009
	0,039

	GAP
	April 30, 2010
	-0,022
	0,027
	0,005

	General Electric
	May 20, 2010
	0,050
	-0,006
	0,044

	General Electric
	December 15, 2005
	-0,021
	0,004
	-0,017

	General Electric
	April 8, 2009
	-0,018
	0,009
	-0,009

	General Electric
	May 16, 2007
	-0,001
	-0,008
	-0,008

	General Electric
	February 11, 2008
	0,000
	0,004
	0,004

	Hewlett-Packard
	June 6, 2006
	-0,020
	0,011
	-0,009

	Hewlett-Packard
	October 14, 2005
	0,006
	-0,007
	-0,001

	Hewlett-Packard
	May 21, 2010
	-0,005
	-0,003
	-0,008

	Hewlett-Packard
	June 27, 2008
	0,001
	-0,009
	-0,009

	Nintendo
	April 29, 2008
	0,005
	-0,013
	-0,008

	Nintendo
	December 15, 2006
	-0,008
	0,024
	0,016

	Nike
	November 13, 2007
	0,060
	-0,005
	0,055

	Nike
	August 18, 2004
	-0,006
	0,012
	0,006

	Coca cola
	August 10, 2007
	-0,009
	-0,016
	-0,025

	Coca cola
	March 15, 2006
	-0,003
	0,001
	-0,002

	Coca cola
	September 4, 2002
	0,031
	-0,014
	0,017

	HP
	March 14, 2009
	-0,006
	-0,046
	-0,052

	Dell
	August 15, 2006
	0,019
	0,028
	0,047

	Dell
	December 16, 2005
	-0,012
	-0,020
	-0,033

	Dell
	October 8, 2004
	-0,011
	0,004
	-0,007

	Fisher- Price
	March 24, 2009
	-0,006
	0,031
	0,026

	Fisher- Price
	August 7, 2008
	0,010
	-0,007
	0,003

	Fisher- Price
	October 25, 2007
	0,002
	-0,010
	-0,008

	Fisher- Price
	January 18, 2006
	-0,005
	0,004
	-0,001

	Fisher- Price
	June 14, 2005
	0,000
	-0,012
	-0,011

	Fisher- Price
	November 13, 2003
	-0,027
	-0,009
	-0,036

	Fisher- Price
	April 10, 2002
	-0,029
	0,037
	0,009

	Hallmark
	April 18, 2002
	-0,001
	0,018
	0,018

	IBM
	November 10, 2009
	-0,001
	0,000
	-0,001

	IBM
	September 28, 2006
	0,001
	0,002
	0,003

	IBM
	September 7, 2004
	0,014
	0,005
	0,019

	IBM
	March 4, 2003
	0,002
	0,003
	0,005

	Mc Donalds
	June 4, 2010
	-0,025
	-0,032
	-0,057

	Mc Donalds
	September 17, 2002
	-0,038
	0,005
	-0,032

	Reebok
	December 2, 2008
	0,017
	0,025
	0,042

	Reebok
	December 5, 2007
	-0,021
	0,001
	-0,019

	Reebok
	June 22, 2006
	0,006
	-0,003
	0,003

	Reebok
	October 6, 2005
	0,005
	0,003
	0,008

	Reebok
	September 20, 2004
	-0,028
	0,039
	0,010

	Whirlpool
	September 27, 2005
	0,009
	0,002
	0,011

	Whirlpool
	August 26, 2004
	-0,003
	0,004
	0,001


Appendix 3: Regression analyses

Regression analysis abnormal return day 0
	R square
	Adjusted R square
	Overall Significance* 

	0.050
	-0.012
	0.564


	Coefficients
	Significance level*

	(Constant)
	0.178

	Amount back
	0.125

	Price
	0.891

	Hazard level
	0.525

	Report
	0.571

	Dummy_refund
	0.569

	Dummy_repair
	0.537


     *p<.05
Regression analysis abnormal return day 1

	R square
	Adjusted R square
	Overall Significance*

	0.136
	0.080
	0.031

	


	Coefficients
	Significance level* 

	(Constant)
	0.771

	Amount back
	0.038

	Price
	0.205

	Hazard level
	0.012

	Report
	0.307

	Dummy_refund
	0.322

	Dummy_repair
	0.478

	                   *p<.05


	

	


Regression analysis abnormal return day 0+1

The last regression analysis is the sum of the two abnormal returns on day o and 1. This is done to make the model more robust.
	R square
	Adjusted R square
	Overall Significance* 

	0.111
	0.054
	0.083

	


	Coefficients
	Significance*

	(Constant)
	0.258

	Amount back
	0.026

	Price
	0.422

	Hazard level
	0.069

	Report
	0.904

	Dummy_refund
	0.907

	Dummy_repair
	0.397


      *p<.05
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