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 Outsourcing has become a significant factor in the U.S. economy over the past 

two decades. Annual report disclosures made by a firm related to outsourcing are 

voluntary disclosures. Understanding the determinants and firm performance implications 

of initial outsourcing annual report disclosures is important to capital market providers, 

standards developers, and to the firms themselves. 

 I identify and study firms making initial voluntary disclosures of outsourcing in 

their annual reports on Form 10-K between 1993 and 2003 after they make non-annual 

report related public disclosures. Specifically, I investigate if determinants of the initial 

annual report disclosure decision and subsequent performance are associated with the 

initial disclosure.   

 This study contends managers disclose information related to outsourcing in their 

annual reports to reduce information asymmetry and to minimize agency costs. I 

hypothesize and develop a firm-related variable commonly used in agency theory to test 

this assertion. Signaling theory and voluntary disclosure theory also explain the 

determinants for firm voluntary outsourcing annual report disclosures. I develop several 
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hypotheses defining determinants potentially associated with the likelihood of initial 

annual report outsourcing disclosure decisions, and test these determinants using a 

conditional logistic regression model and a matched-pair group of firms making public 

outsourcing disclosures but not making annual report disclosure.   

 Using signaling theory, I also develop hypotheses testing if the initial outsourcing 

annual report disclosure sends a signal regarding future firm performance—specifically 

testing firm performance measures related to profitability and cash flow. I test these 

hypotheses using OLS models and the same matched-pair group of firms.  

 I find firms with high levels of debt, high total cost ratios, and high returns on 

assets are more likely to make initial annual report outsourcing disclosure. I also find 

firms may signal improvements in future levels of profitability when making the initial 

annual report outsourcing disclosure. 
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Chapter 1 

 

Introduction, Motivations, and Contributions 

 

I study firms making initial voluntary disclosures of outsourcing in their annual 

reports between 1993 and 2003. Specifically, I investigate determinants of the initial 

disclosure decision for these firms and whether subsequent performance is associated 

with their initial voluntary disclosure. Managers of firms decide whether to outsource 

firm activities and whether to voluntarily and initially disclose outsourcing information in 

their annual reports. I test a matched-pair set of firms (treatment firms both outsourcing 

and disclosing, and control firms outsourcing only) to test the disclosure choice. 

The motivations for this study are several. First, I answer a call from the Financial 

Accounting Standards Board (FASB) for research on firm and industry voluntary 

disclosure practices, particularly disclosures of specific management strategies, including 

“for example, outsourcing” (FASB 2001). “Improving Business Reporting:  Insights into 

Enhancing Voluntary Disclosures” is the title of the Steering Committee Report, Business 

Reporting Research Project, issued on January 29, 2001 by the FASB. This project 

studied voluntary disclosure practices and business-related information for several 

companies operating in various industries, including automobiles, pharmaceuticals, 

computer systems, and banks, to name just a few (see pages 28-29 of the report for a 

complete list of the industries included in this study). Companies provided the Steering 

Committee with copies of all materials made available to the public over the course of a 

year, including the annual report. The Report’s findings and recommendations included 
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emphasis of “voluntary disclosures related to matters that are important to the success of 

individual companies….particularly the disclosures of management’s views of the 

company’s critical success factors” (FASB 2001, pages v and vi).
1
 The FASB also 

requested (at the end of this project, Appendix B, p. 35) studies of how specific voluntary 

disclosures improve financial statement transparency and comparability between firms.  

I answer this call by identifying determinants of initial annual report disclosures 

of outsourcing over an extended period and studying firm performance after the initial 

disclosure to determine if performance in the periods both preceding and after the 

disclosure is associated with the disclosure decision.  

Second, Healy and Palepu (2001) identify firm motivations to disclose voluntary 

information as important questions for researchers to undertake. Healy and Palepu (2001) 

discuss the importance of examining how financial reporting and firm voluntary 

disclosures adapt to changes in both the business and capital market environments over 

time. Examining initial annual report disclosures for outsourcing over time in the form of 

determinants and future performance helps identify firm motivations for such voluntary 

disclosures.  

Third, outsourcing is a significant factor in the overall U.S. economy (Yuskavage, 

Strassner, and Medeiros 2006). Outsourcing has become unavoidable, as no firm is 

vertically integrated from the acquisition of initial resources through the final sale to the 

end user (Madison, Miguel, and Padmanabhan 2006).  

I find the annual number of initial and voluntary annual report disclosures of 

outsourcing increases steadily between 1993 and 2003. One explanation is the general 

                                                 
1
 The Steering Committee Report is available at:  http:/72.3.243.42/brrp/BRRP2.PDF 



 3 

expansion of outsourcing services from primarily manufacturing and information 

technology (IT) to virtually every type of firm function. Firms generally outsource if 

estimated cost savings from outsourcing exceed the transaction costs of implementing 

outsourcing (Williamson 1979, 1985). Simply put, according to Williamson (1979), a 

firm should outsource if outsourcing protects or increases the value of the firm.  

Another explanation is the influence of capital markets on financial reporting, 

including voluntary disclosures. According to Dye and Sridhar (1995, p. 157), “each firm 

selects a voluntary disclosure policy to maximize its expected stock price at each point in 

time, while taking into account other firms that behave similarly.” The accounting and 

finance literatures view voluntary disclosures as incremental information that reduce 

investor uncertainty about the quality of the firm and expected returns from its securities 

(Botosan 1997; Gray, Meek, and Roberts 1995; Lambert, Leuz, and Verrecchia 2007). 

Firms compete with each other in the capital market on the types of securities offered and 

on the terms and expected returns promised (Meek, Roberts, and Gray 1995). Hence, the 

primary motivations for firm voluntary disclosures include mitigating information 

asymmetry and lowering the cost of capital (Francis, Khurana, and Pereira 2005; Gray, 

Meek, and Roberts 1995; Verrecchia 1983).         

I first develop several hypotheses about a firm’s decision to disclose outsourcing 

in the annual report using literature found in the signaling theory and voluntary disclosure 

theory literatures. I also obtain variables proxying for determinants from agency theory 

literature (Jensen and Meckling 1976), finance and accounting literature (Kaplan 1989; 

Ohlson 1980; Ou and Penman 1989), and outsourcing-related literature (Kremic, Tukel, 

and Rom 2006). 
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I search annual report on Form 10-K filings in EDGAR between 1993 and 2003, 

using ‘outsourcing’ keywords, to identify treatment firms making their initial annual 

report outsourcing disclosure. I use a matched-pair approach to obtain control firms that 

are outsourcing but chose not to make annual report outsourcing disclosures during the 

sample period. I also determine both the treatment and control firms make prior public 

disclosure(s) related to outsourcing – either in a press release or on the firm’s Web site – 

prior to making their annual report disclosure, to test the initial annual report disclosure 

choice. 

I focus on a particular type of voluntary disclosure – the initial disclosure of 

outsourcing by firms in their annual reports. I use the terms “Form 10-K” and “annual 

report” interchangeably throughout this study. I define voluntary annual report 

disclosures as those in excess of requirements of the Securities and Exchange 

Commission (SEC) and pronouncements of the Financial Accounting Standards Board 

(FASB). The SEC encourages firms under Item 303 of Regulation S-K to make voluntary 

annual report disclosures related to strategies or actions affecting the firm’s future 

earnings and cash flows.
2
    

I focus on annual report disclosures related to outsourcing for several reasons. 

First, research shows investors respond to the information content of regulatory reports, 

including annual report on Form 10-K filings during the study period (Griffin 2003). 

Second, Form 10-K filings often contain significant information not disclosed in other 

types of firm communications (Adhikari and Duru 2006). Third, “annual reports rank 

high in terms of credibility (since they are audited and subject to litigation) and precision 

                                                 
2
 The SEC encourages firms under Item 303 of Regulation S-K to provide information regarding 

the firm’s future prospects and “any forward-looking information supplied is expressly covered by the safe 

harbor rule for projections” (Securities and Exchange Commission 1987).  
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(due to the detailed, quantitative nature of many of the disclosures)” (Brown and 

Hillegeist 2007, p. 464). Fourth, much of what firms disclose “through other sources 

appears later in the (audited) annual report, where an item’s appearance gives credibility 

to an earlier disclosure” (Gray, Meek, and Roberts 1995, p. 45), which is the case in this 

study for outsourcing disclosures. 

I then test the association between firm-related variables and the likelihood of an 

annual report outsourcing disclosure for a sample of treatment firms making an initial 

disclosure and a matched-pair control group of firms that outsource but do not disclose.  

I also consider whether initial voluntary disclosures of outsourcing are associated 

with improved performance, consistent with signaling theory. Specifically, I test if firms 

making initial annual report disclosures signal improved performance in the period(s) 

following the initial disclosure.  

I find determinants such as the amount of leverage and the levels of total 

operating costs and profitability in the period immediately prior to the initial disclosure 

increase the likelihood of voluntary and initial annual report outsourcing disclosure. I 

also find subsequent performance, in terms of profitability in the period immediately 

following the initial disclosure, is associated with the initial disclosure. These findings 

are consistent with agency theory, signaling theory, and the voluntary disclosure theory 

literatures. 

The contributions of this study are several. This is the first study to evaluate the 

association between initial voluntary outsourcing annual report disclosures, determinants, 

and firm performance over an extended period for a large sample of firms. Prior research, 

using small (i.e., <100 firms) sample sizes, focuses primarily on the association between 
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voluntary outsourcing disclosures in press releases and short-term firm performance 

measures, such as stock market returns.  

Second, to the best of my knowledge, only four other research manuscripts related 

to outsourcing between 1990 and 2003 have used publicly available archival financial 

data (Jiang and Qureshi 2006), and most of these studies are small (N < 100) sample 

sizes. Prior research not using archival data focuses mainly on case studies, interviews, 

and questionnaires to identify determinants and firm performance implications of 

outsourcing (Jiang and Qureshi 2006).  

Third, I provide evidence on where (i.e., what section of the Form 10-K) and what 

type of information management discloses in initial outsourcing annual report 

disclosures. Specifically, I describe and summarize characteristics of these voluntary 

outsourcing disclosures, including firm activities and reasons for outsourcing disclosed 

by management in these initial disclosures. This information is important to the SEC, as it 

reinforces disclosure requirements contained in the Management’s Discussion and 

Analysis (MD&A) section of Form 10-K.
3
   

Fourth, I contribute information useful to the joint FASB and International 

Accounting Standards Board (IASB) project related to development of a Conceptual 

Framework in Financial Reporting. The FASB issued Financial Accounting Series No. 

1260-01 in 2006 as part of the joint project. The objective of this project is to develop 

standards that “lead to financial reporting that provides the information capital market 

providers need to make decisions in their capacity as capital market providers” 

                                                 
3
 The SEC issued a comprehensive overview of the evolution, purpose, and content of the MD&A 

in December 2003, including guidance (Releases 33-8350 and 34-48960). The SEC’s guidance stated 

companies should identify and discuss key performance indicators, including non-financial performance 

indicators, management uses to manage the business and which would be material to investors in the 

MD&A section of Form 10-K. 
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(FASB/IASB 2006).
4
 Understanding the determinants and subsequent performance of 

firms making voluntary outsourcing disclosures can be helpful to such bodies in 

determining which types of disclosures are potentially relevant. 

I also contribute to the voluntary disclosure literature in general, and the 

outsourcing literature in particular, in several ways. Empirical studies related to initial 

voluntary annual report outsourcing disclosures over a period are not available. I test if 

common theories related to firm voluntary disclosure decisions and signaling help 

explain these initial and voluntary outsourcing annual report disclosures.  

In addition, studies in the outsourcing literature show mixed results regarding 

both determinants and benefits to the firm of outsourcing. I add to the literature by 

identifying for a large sample of firms potential determinants of voluntary disclosure. For 

the same sample of firms, I also measure and test if firm performance improves in the 

period immediately following the initial annual report disclosure.        

The remainder of this study is organized as follows. Chapter 2 provides an 

overview of outsourcing. Chapter 3 reviews prior literature and develops the research 

hypotheses. Chapter 4 describes the research design and methodology. Chapter 5 

describes the sample selection process, matching procedure, and presents descriptive 

statistics. Chapter 6 presents results of tests. Chapter 7 concludes with a discussion of 

results and implications. 

                                                 
4
 Information regarding this joint project is available at the FASB website: 

http://72.3.243.42/project/conceptual_framework.shtml 
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Chapter 2 

Outsourcing 

The Outsourcing Institute defines outsourcing as “the strategic use of outside 

resources to perform activities traditionally handled by internal staff and resources” (The 

Outsourcing Institute, 2005).  U.S. firms started to outsource, on a large scale, 

manufacturing activities to the Far East (primarily to China, Taiwan, Singapore, and 

Korea) in the 1970s. Outsourcing entered into the public spotlight in July 1989 when 

Eastman Kodak announced the outsourcing of its data processing centers to IBM 

Corporation. Since then, outsourcing has expanded to virtually every type of firm 

function, including manufacturing, information technology, accounting, research and 

development, logistics, and sales and marketing, to name just a few. Some form of 

outsourcing is unavoidable, since no firm is completely vertically integrated from 

acquisition of initial resources through final sale to end user (Madison, Miguel, and 

Pradmanabhan 2006).   

 Firms also implement outsourcing by offshoring to foreign providers. Offshoring 

involves moving portions of a firm’s operations (e.g., manufacturing, customer service, 

technical support) to developing countries where labor costs are lower (Levi 2005).
5
 

 No precise estimates are available quantifying the size of the U.S. outsourcing 

market. However, a recent U.S. Department of Commerce, Bureau of Economic Analysis 

(BEA) paper estimates about 34 percent of the total services purchased by businesses in 

                                                 
 

5
 In Chapter 5, I address the implications in this study of searching firm annual reports for 

disclosures related to offshoring compared to outsourcing.  
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the U.S. in 2004 were outsourcing-related services, up from 31 percent in 1997 

(Yuskavage, Strassner, and Medeiros 2006, p. 3–4)
6
. Outsourcing is therefore a 

significant part of the U.S. economy. 

Economists and management researchers analyze and explain the significance of 

outsourcing using the production-cost approach and transaction cost analysis.        

The production-cost approach states firms prefer to buy rather than produce 

internally as long as the cost of outsourcing is lower than in-house production. 

Supporting this approach, Fixler and Siegel (1999) contend firms outsource if the 

associated costs are less than the marginal cost of in-house production. Research shows 

the production-cost approach applies to firm outsourcing decisions in both manufacturing 

and non-manufacturing contexts—including business support services like accounting 

and engineering (Abraham and Taylor 1996) and for IT (Bartel, Lach, and Naschum 

2005). 

 As part of the production-cost approach, firms also analyze the transaction costs 

required to implement outsourcing with outside suppliers (Coase 1937; Williamson 

1979). Transaction costs related to outsourcing include operating (e.g., searching for the 

appropriate supplier) and contractual (e.g., writing, monitoring, and enforcing the 

contract) costs. Ultimately, firms decide to outsource functions if production-costs and 

transaction costs, combined, are less than the cost of performing the activity internally. 

By extension, the production-cost approach and transaction cost analysis forces firms to 

consider outsourcing to either create or protect firm value.  

                                                 
  

6
 It is important to note the BEA admits, in the same paper, the U.S. government needs to improve 

the quality of data collection and information related to firm outsourcing activities, and refine the definition 

of the term outsourcing in the gathering of statistical information related to business outsourcing activities. 
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 Two surveys conducted in the 1990s confirm the significance of outsourcing. An 

American Management Association (AMA) survey of 600 large firms conducted in 1997 

found, among manufacturers, more than half had outsourced at least one component of 

their production process (Bryce and Useem 1998). The AMA survey also found 80 

percent of the respondents outsourced one or more administrative functions. The 

Outsourcing Institute surveyed current and potential outsourcing end-users in 1998. This 

survey found the top three reasons firms outsource are: (1) to reduce or control operating 

costs, (2) to improve the firm’s focus, and (3) to gain access to world-class capabilities. 

Consistent with the results of this survey, the management literature, including Quinn and 

Hilmer (1999), argues properly developed strategic outsourcing lowers a firm’s costs, 

risks, and long-term capital investments. The successful implementation of a well-

designed and well-managed outsourcing strategy should therefore improve the operating 

performance and value of the firm (Bryce and Useem 1998). 

 Cost savings is an important consideration in any outsourcing arrangement. The 

implicit assumption in outsourcing is the vendor possesses economies of scale with 

respect to the outsourced activity, resulting in a cost savings to the client firm. For 

example, ADP provides payroll-related processing and administrative services to many 

firms at a cost-effective price. By aggregating these services among many customers, 

ADP achieves a more efficient scale of production at a cost attractive to the market. In 

general, the literature supports cost savings as an important factor in outsourcing 

decisions. A meta-analysis performed by Kremic, Tukel, and Rom (2006) finds cost 

savings as the major motivation and benefit related to outsourcing found in the literature 

between 1986 and 2000. The 210 studies included in this meta-analysis appear in 
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academic journals and e-journals. Well over half of these studies appear between 1996 

and 2000. Eighty-five out of the 210 studies (42 percent) describe the motivation for 

outsourcing as cost-driven; eighty percent of the 85 studies report cost savings as the 

benefit firms seek from outsourcing.      

 Firms also outsource to focus on strategic issues including core competencies. 

Core competence is what the firm uses to sustain a competitive advantage. Quinn and 

Hilmer (1994) argue firms can create value for their customers and maintain their 

competitive edge by focusing on core competencies and outsourcing other activities. 

Specifically, the opportunity cost of failing to focus on core competencies makes 

outsourcing attractive to many firms. For example, Nike focuses on product innovation, 

sales, and marketing, while outsourcing ‘non-core’ functions such as generic services and 

volume production (Gereffi, Humphrey, and Sturgeon 2005; Gilley and Rasheed 2000). 

 Outsourcing provides a firm with greater flexibility. Outsourcing allows firms to 

incorporate the latest technology and respond to business environment changes quickly at 

a lower cost than vertically integrated operations (Domberger 1998). In such cases, the 

firm may achieve indirect benefits and apply scarce resources preserved by outsourcing 

to productive functions retained by the firm (Juma’h and Wood 2000). 

 Outsourcing also influences how the firm manages short-term and long-term 

resources. The effects of outsourcing are often not instantaneous, and any one-off event is 

potentially offset by transaction costs incurred in setting up the relationship (Juma’h and 

Wood 2000). The long-term effect of outsourcing may be greater than the short-term 

effects. For example, outsourcing decisions that include reductions in personnel allow 
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reductions in pension obligations. Reductions of investments in fixed assets reduce 

depreciation, maintenance, repair expenses, and technology support costs. 

 Finally, outsourcing may increase the firm’s liquidity. For example, outsourcing 

contractual arrangements may involve transferring manufacturing or IT assets to the 

supplier in return for a cash payment. Alternatively, outsourcing may be a way for fast-

growing firms to preserve cash flow. On the other side, the cash flow effect of 

outsourcing may depend on transaction costs incurred in the year of the outsourcing 

decision, with the longer-term benefits emerging in future years.   

 The benefits and rationale for outsourcing appear to be simple and compelling. 

However, the limited results of prior research on the determinants and performance 

implications of outsourcing are mixed. For example, Loh and Venkatraman (1992), for a 

sample of 55 major U.S. corporations, find the degree of information technology (IT) 

outsourcing is positively related to the firm’s business and IT cost structure and 

negatively related to IT performance in the period leading up the decision to outsource. 

Gilley and Rasheed (2000), in a survey of top executives from independent, non-

diversified manufacturing firms employing more than 50 people, find no direct effect of 

outsourcing on firm operating performance. 

 A partial reason for the mixed results is the decision by a firm to outsource is not 

without risk. Some of the common risks of outsourcing include: (1) cost savings not 

realized, (2) reduction in flexibility, and (3) loss of control. For example, cost savings 

associated with outsourcing may not be as great as initially expected, especially when 

dealing with foreign vendors (Kremic, Tukel, and Rom 2006). Several studies have 

shown cost savings linked to low foreign wages and a strong dollar can be short-lived 
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(Markides and Berg 1988). In addition, firms may underestimate the transaction costs of 

implementing outsourcing, including a lack of in-house expertise to manage the 

outsourcing arrangement (Gilley and Rasheed 2000).   

 Another reason for the mixed results is researchers can only work with secondary 

data that allows us, at best, to conjecture regarding firm motivations for outsourcing. The 

lack of primary data regarding firm motivations for outsourcing makes it difficult to 

gauge the benefits and rationale for outsourcing with any degree of certainty. 

 Some argue reliance on outside suppliers for outsourcing may lead to a loss of 

flexibility for the firm (Bettis, Bradly, and Hamel 1992; Kotabe 1992). For example, 

long-term outsourcing of research and development contracts may reduce 

competitiveness if used as a substitute for innovation inside the firm. Firms that outsource 

may lose touch with new technological breakthroughs that offer opportunities for product 

and process innovations, which may lead to strategic inflexibility (Gallivan and Oh 1999; 

Kotabe 1992). Loss of control involves transferring product manufacturing knowledge to 

an outside supplier without monitoring the relationship closely (Domberger 1998; 

Prahalad and Hamel 1990). Prior literature documents firms from the Pacific Rim use 

outsourcing supplier partnerships to subsequently market their own brands and compete 

aggressively against the original outsourcer in the U.S. market (Willard and Savara 

1988). 

 In summary, outsourcing has become a significant part of the U.S. economy over 

the past two decades. The production-cost approach and transaction cost analysis 

theoretically explain why firms outsource internal functions and benefits are therefore 

expected when the firm decides to outsource. However, a firm’s decision to outsource is 
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not without risk. Despite the growing importance of outsourcing, researchers are 

challenged to determine the impact of outsourcing on the value and financial performance 

of the firm, especially using archival financial information. 

 Prior studies show the stock market appears to react positively in the short-term to 

outsourcing announcements, especially information technology announcements (Florin, 

Bradford, and Pagach 2005) and announcements related to Enterprise Resource Planning 

(ERP)  implementations (Hayes, Hunton, and Reck 2000). This research generally 

provides evidence the market values (at least in the short-term) outsourcing-related 

announcements by increasing the value of firm from a stock market perspective. 

 Other studies, primarily using univariate statistical analyses, conclude firms report 

significant improvements in operating performance following outsourcing 

announcements. Bartov, Yeo, and Tao (2002), using a sample of 235 outsourcing 

announcements between 1995 and 1998, find firms report significantly higher operating 

performance one and two years after the initial announcement. Jiang, Frazier, and Prater 

(2006), using a sample of 51 large manufacturing companies, find increases in cost- 

efficiency in the year immediately following outsourcing announcements. 

 However, studies providing archival evidence of the determinants supporting the 

initial disclosure decision are limited. In addition, very few studies empirically test the 

subsequent performance implications of firm outsourcing disclosure decisions using 

archival data. The limited number of archival studies performed to date contains sample 

sizes of less than 50 firms, rendering the generalizability of such studies questionable.
7
 

Finally, no study to date tests the joint nature of firm outsourcing decisions and annual 

                                                 

 
7
 The lone exception is the study by Dunn, Kohlbeck, and Magilke (2007) related to offshoring, 

which has a sample size of 154 firms. 
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report voluntary disclosures—specifically, if the determinants of the disclosure decision 

and subsequent performance are associated with the initial annual report disclosure.  
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Chapter 3 

Literature Review and Hypotheses 

 In this chapter, I first review prior literature and discuss how voluntary disclosure 

theory, agency theory, and signaling theory potentially explain initial outsourcing annual 

report disclosures. Then, I develop hypotheses investigating determinants of the initial 

disclosure decision and whether subsequent performance is associated with the initial 

disclosure.  

Voluntary Disclosure Theory 

The notion of voluntary disclosure supports the idea, even in the absence of 

regulation, managers still wish to disclose additional information. I base this idea on 

considerations found in agency theory, which assert agency costs are borne mainly by 

agents (Jensen and Meckling 1976). Therefore, agents try to reduce their agency costs to 

maximize their wealth. As described in agency theory, agency costs are a product of 

information asymmetry, whereby the agent has more private information about the firm’s 

performance than the principal.   

Theoretical and empirical studies in accounting focus on the informational role of 

voluntary disclosures for the capital markets (e.g., Healy and Palepu 2001; Verrecchia 

2001). The SEC and the FASB provide guidelines for mandatory disclosures; the 

disclosure literature in accounting refers to voluntary and discretionary disclosures, 

interchangeably, as information management releases itself. 
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 The underlying assumption in the disclosure literature is the manager possesses 

superior information to all outsiders. The result is managers’ trade-off between making 

accounting choices and providing disclosures to “communicate their superior knowledge 

of a firm’s performance to investors, and to manage reported performance for 

contracting, political, or corporate governance reasons” (Healy and Palepu 2001, p. 420). 

 Theoretical studies related to disclosure suggest full disclosure of information will 

occur due to investors’ belief non-disclosing firms have the worst possible information 

(Grossman 1981; Milgrom 1981). Such studies also assume credible disclosures and zero 

disclosure costs. However, Verrecchia (1983) suggests, in the presence of fixed, positive 

disclosure costs, only firms whose information provides economic benefits above such 

costs will disclose. In addition, disclosure policies are influenced when disclosures 

provide information to competitors (Verrecchia 1983). Theoretical studies in accounting 

related to disclosure are most concerned with what types of disclosures might occur, 

instead of disclosures actually made by firms (Healy and Palepu 2001). 

 Empirical research in the disclosure literature focuses on the information role of 

financial reporting on the capital markets -- including identifying the determinants of 

increased disclosure (Healy and Palepu 2001). Motives described by Healy and Palepu 

(2001) affecting managers’ voluntary disclosure decisions for capital market reasons 

include the capital markets transaction hypothesis, the litigation cost hypothesis, 

corporate control context, stock compensation, management talent signaling, and 

proprietary costs. An early seminal study by Lang and Lundholm (1993) investigates 

determinants of firm voluntary disclosure choices, surrogated by disclosure scores 

prepared by the Financial Analyst Federation. The dependent variable in this study, 
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disclosure score, consists of three weighted measures for disclosure, including annual 

report ratings. They find the association between disclosure score and firm characteristics 

varies depending upon the type of disclosure. Particularly relevant is the finding annual 

report scores are more sensitive to structural (defined in this study as firm size and the 

historic standard deviation of market-adjusted annual stock returns) and offer (defined in 

this study as the extent to which the firm issues securities) variables. Miller (2002), in a 

similar study design, also finds better firm performance is associated with higher overall 

levels of disclosure. 

 Of additional relevance to this study are the arguments of Dye (1985) and 

Verrecchia (2001). Both theoretically argue managers make or expand voluntary 

disclosures when market participants find them useful in assessing firm value -- even if 

disclosure is costly because of product market consequences. Chen, DeFond, and Park 

(2002) test this argument using firm voluntary disclosures of balance sheet information in 

quarterly earnings reports. They find managers voluntarily disclose balance sheet 

information when current earnings are less informative, or when future earnings are more 

uncertain.  

 Adhikari and Duru (2006) identify factors driving firms to voluntary disclose free 

cash flow information in their 10-K and 10-Q reports filed between 1994 and 2004. Free 

cash flow definitions and disclosures differ substantially across their sample. Despite this, 

their results suggest firms disclosing free cash flow voluntarily make such disclosures to 

augment reported income and cash flow information. These findings are consistent with 

managers making voluntary disclosures in response to investor demands for information 

to supplement earnings. 
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 An important assumption in the voluntary disclosure literature from Verrecchia 

(1983; 1990) and Dye (1985) is no agency conflict exists between managers and 

shareholders. Under this assumption, shareholders are confident voluntary disclosures are 

credible signals in valuing the firm. However, voluntary disclosures are not always 

credible if there are agency problems (Healy and Palepu 1993).  

For example, Skinner (1994) points out managers have incentives to increase 

disclosure when the firm is overvalued. He points out agents may voluntarily disclose 

information to avoid potential litigation costs. Undervalued firms disclosing information 

are inherently more credible than disclosing when overvalued, especially when there are 

agency problems (Healy, Hutton, and Palepu 1999). This literature supports the idea 

managers of undervalued firms increase their voluntary disclosures in an attempt to 

enhance their credibility and resolve undervaluation problems. 

 Shareholders hire managers because they have expertise in managing the firms 

operations. Managers of firms whose stocks are undervalued have incentives to take 

actions to correct the underpricing. One way for agents to reduce agency costs and 

improve the credibility of their financial reporting is signaling the firm’s long-term 

strategies by making voluntary disclosures.  

 Although outsourcing voluntary disclosures have increased, it is not clear why 

firms choose to make their initial disclosures related to outsourcing. In fact, a firm may 

have strong disincentives to disclose information initially about outsourcing. For 

example, Verrecchia (1983) suggests firms trade-off the costs of revealing proprietary 

information (e.g., losing their competitive advantage) with the resulting benefits (e.g., a 
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more accurate share price).
8
 Conversely, some firms may provide outsourcing 

information to enhance the firm’s reputation or to obtain cheaper capital. Ideally, profit-

maximizing firms would only voluntarily disclose outsourcing information where they 

achieve a balance between financing and strategic benefits of the disclosure. 

This study, therefore, adds to this literature by investigating the association 

between a very common management strategy (outsourcing) and the likelihood of 

voluntary annual report disclosures. This study also adds to literature by investigating the 

association between outsourcing and the signaling effects of voluntary annual report 

disclosures -- using determinants and firm performance measures to test the signaling 

effects.    

I acknowledge overlap between agency theory and signaling theory in predicting 

firm voluntary disclosures. Morris (1989) explored whether these two theories are 

consistent, equivalent, or competing by examining the necessary and sufficient conditions 

for both. He concludes (p. 52) “the prediction of accounting choices can at least be 

improved by adding together the predictions of each theory.”
9
 I therefore draw from both 

theories in the following sections, similar to a study by Watson, Shrives, and Marston 

(2002) testing why managers voluntarily disclose accounting ratios in their annual 

reports.  

Agency Theory 

 I use an agency theory perspective to explain why firms decide to make initial and 

voluntary disclosures related to outsourcing in their annual reports.   

                                                 
8
 In addition, during the sample period covered in this study, there may be political costs to the 

firm of making outsourcing disclosures.  
9
 Accounting choices include choices available to managers under generally accepted accounting 

principles and voluntary disclosures of information in annual reports. 
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 Agency theory describes the principal–agent problem that results from the 

separation of the ownership and control of the firm (Jensen and Meckling 1976; Watts 

and Zimmerman 1978).  

Principals delegate to agents of the firm decision making authority as part of the 

agency relationship between the parties (Jensen and Meckling 1976). The delegation of 

decision-making authority results in an agency problem, as the agent may have incentives 

to maximize their own wealth instead of the wealth of the principal.  

 The separation of ownership and control of the firm also results in information 

asymmetry, as the agent possesses private information superior to that of the principal. 

This separation produces conflicts, as the agent may not always act in the best interest of 

the principal. The consequences of this conflict are agency costs.     

 To reduce agency costs, the principal incurs monitoring costs and establishes 

employment contracts and compensation arrangements with the agent to align the 

interests of both parties. For example, the agent’s compensation may be conditional upon 

achieving certain accounting results. Agents, however, may still act opportunistically by 

selecting accounting procedures that maximize their own compensation (Healy 1985).   

 In addition, agents may incur bonding costs, which Jensen and Meckling (1976) 

define as the expenditure of resources by the agent to assure the principal the agent will 

not act in a manner detrimental to the principal. Eventually, agents choose the least 

expensive cost between monitoring and bonding to maximize the value of the relationship 

and wealth of both parties (Watts and Zimmerman 1986). 

Agents have choices regarding accounting policies and information disclosures 

included in annual reports. Principals also have the right, with respect to reports prepared 
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by the agent, to “have their accuracy verified by an independent outside auditor” (Jensen 

and Meckling 1976, p. 338). The publication of annual reports, and the information 

contained in such reports, is therefore an important vehicle to reduce information 

asymmetry and agency costs (Jensen and Meckling 1976).  

 Prior research has examined and found associations between agency theory 

constructs and annual report disclosures. Firth (1979) finds early evidence linking agency 

variables (including size, stock market listing, and auditor quality) to annual report 

disclosures of U.S. firms. Chow and Wong-Boren (1987) document how agency theory 

considerations including firm size explain cross-sectional variations in annual report 

disclosure practices among Mexican firms. Meek, Roberts, and Gray (1995) find agency 

considerations (size, listing status and industry, as well as country) influence annual 

report disclosures of strategic, non-financial, and financial information of firms in the 

U.S., the U.K., and in Continental Europe. Hossain, Perera, and Rahman (1995) find, 

testing a priori expectations based upon agency theory, associations between firm-

specific characteristics (size, foreign listing status, and leverage) and voluntary annual 

report disclosures for New Zealand listed firms. Finally, Watson, Shrives, and Marston 

(2002) hypothesize and find evidence of associations between voluntary annual report 

ratio disclosures in the U.K., firm performance, and agency theory related variables 

(including size and industry).  

 Evidence of the role of financial statements in reducing information asymmetry is 

also extensive in the literature. Examples include the voluntary provision of interim 

financial reports (Leftwich, Watts, and Zimmerman 1981), the effect on stock prices of 
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expanded firm voluntary disclosures (Healy and Palepu 1993), and the voluntary 

disclosure of business segment information (Mitchell, Chia, and Loh 1995).    

 In summary, agency theory describes the principal-agent relationship; and this 

relationship leads to information asymmetry and agency costs. To reduce information 

asymmetry and agency costs, the agent may decide to voluntary disclose information like 

outsourcing. I expect the likelihood of both voluntary and initial annual report disclosure 

is greater when agency costs for the firm are higher.   

Agency costs are generally higher for firms with proportionally more debt in their 

capital structures (Jensen and Meckling 1976). Agency theory predicts voluntary 

disclosure is an increasing function of leverage (Watson, Shrives, and Marston 2002). 

When the firm borrows, agency costs are introduced because of the divergence of the 

interests of creditors and management. Jensen and Meckling (1976) state covenants 

introduced into debt contracts result in monitoring costs managers try to reduce by 

increasing voluntary disclosures. Watts and Zimmerman (1986) also find an association 

between leverage and firm accounting choices – voluntary disclosure is a form of 

accounting choice.   

 I therefore examine the question of whether the amount of firm leverage increases 

the likelihood of an initial and voluntary outsourcing annual report disclosure with the 

following hypothesis: 

H1: There is a higher likelihood of an initial voluntary annual report disclosure of 

outsourcing for highly leveraged firms in the year prior to the disclosure. 
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Signaling Theory 

 In markets with information asymmetry, signaling theory states firms issue 

“signals” about who they are and what they believe (Spence 1973, p. 335). Spence (1974) 

defines market signals as altering the belief of, or conveying information to, other groups 

in the marketplace regarding some unobserved activity.
10

 Signaling information, 

therefore, is important to reduce information asymmetry and agency costs between firms 

and the market. 

 Firms’ disclosures of information fall somewhere between no disclosure and full 

disclosure, depending on their motivations. All firms, at least partially, disclose 

information about their business prospects in order to signal they either are or have good 

investment opportunities (Bhattacharya and Ritter 1983).  

 Another possibility is managers may wish to reduce information asymmetry 

existing in the market regarding the firm’s performance. For example, voluntary 

disclosures may serve as “signals” if they reflect information about unobservable 

attributes of a firm’s decision (Morris 1989). Under such a scenario, managers of higher 

quality firms with private information can distinguish themselves from lower quality 

firms via voluntary disclosures. At the same time, managers of an underperforming firm 

may signal the firm is taking steps to improve performance by disclosing a decision 

related to outsourcing.   

The finance literature tests firm information disclosures using signaling theory in 

several ways. Ross (1977) contends when managers possess inside information, the 

                                                 
10

 Spence’s (1973, 1974) research focuses on the “signals” issued by market participants related to 

job signaling. “Spence showed that equilibria exist where employers rely on the applicant’s chosen level of 

education as a credible signal of that person’s underlying competence” (Scott, 2006, p. 423). Spence’s 

signaling theory tests the impact and reliability of signals made by managers of the firm in the finance and 

accounting literature.  
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financial structure of the firm (i.e., the amount of debt) signals information to the market. 

In another study, cash dividends function as a positive signal by the manager of expected 

cash flows when investors have imperfect information about firms’ profitability 

(Bhattacharya 1979). Recent research also applies signaling theory to undervalued firms 

announcing stock repurchases to separate themselves from overvalued firms 

(Bhattacharya and Dittmar 2006; Dittmar 2000).  

 The next section develops the hypotheses (H2 through H4) testing whether firms 

use the initial voluntary disclosure of outsourcing to reduce information asymmetry and 

to signal firm characteristics in the period leading up to the initial disclosure.  

Cost efficiency 

 

 One reason firms outsource is to reduce costs. Finding an outsourcing vendor with 

the appropriate expertise to reduce costs is critical. Outsourcing vendors invest in 

technologies and practices that outsource-contract granting firms are unable or do not 

have the resources to invest in (Alexander and Young 1996). For example, firms like 

ADP are able to invest in multiple payroll-related processing technologies and market the 

resulting products to a large number of firms. This allows vendors like ADP to amortize 

their fixed development costs and simultaneously achieve economies of scale in these 

investments.
11

  

 A desire to save indirect costs may also drive a firm’s outsourcing decision. For 

example, having fewer employees requires less infrastructure and support systems, 

resulting in a more efficient organization (Fontes 2000). Some firms outsource to achieve 

                                                 
 

11
 Another example is diversified manufacturing firms (like Flextronics), which invest in capital-

intensive functions, including automated printed circuit board equipment, which are flexible enough to 

manufacture printed circuit boards for non-vertically integrated firms. 
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better cost control (Alexander and Young 1996), while others try to transform fixed costs 

into variable costs (Anderson and Weitz 1996).  

 Prior research in the management literature support cost considerations as a major 

reason why managers decide to outsource. Kremic, Tukel, and Rom (2006) analyze 210 

outsourcing-related studies in the management literature between 1981 and 2000. They 

statistically analyze the contents of these studies to identify commonalities, as well as 

gaps, in the current literature. Using cluster analysis and discriminant analysis they find 

cost savings is the main motivation for and benefit of outsourcing of for-profit firms.  

 Prior research testing the association between cost efficiency and outsourcing 

press releases
12

 is limited and shows mixed results. Smith, Mitra, and Narasimhan (1998), 

using a sample of 29 large information system outsourcing announcements from 1988 to 

1994, document (for each of the three years prior to the announcement) disclosing firms 

have significantly lower overhead costs compared to firms operating in the same 

industry. This result supports an argument cost efficient firms signal steps to retain their 

competitive edge when making voluntary outsourcing disclosures. Jiang, Frazier, and 

Prater (2006) form a treatment group of 51 firms announcing outsourcing contracts 

between 1990 and 2002 and a matched-pair control group of non-announcing firms to 

contrast their cost performance.
13

 They find firms voluntarily announcing outsourcing are 

not as cost-efficient (i.e. have higher operating expenses) as non-outsourcing firms in the 

                                                 
 

12
 Press releases are another type of voluntary disclosure covered extensively in the voluntary 

disclosure literature.  
 

13
 The control firms used by the authors in this study are firms that most closely match the 

treatment firm in terms of size and industry sector in the period (fiscal year end) including the outsourcing 

announcement. The proxies for cost efficiency in this study are selling, general and administrative (SG&A) 

expenses/sales, and operating expenses/sales. The authors do not identify the data items used in Compustat 

for either proxy measure. The empirical analysis focuses on percentage changes in cost efficiency over 

quarterly intervals prior to the outsourcing announcement, a simple univariate comparison. 
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four quarters prior to the announcement.
14

 This supports the argument firms potentially 

signal cost inefficiency when making initial outsourcing disclosures.     

 In summary, there are competing cost objectives explaining why firms voluntarily 

disclose outsourcing. At the same time, there are conflicting results in the literature 

testing the cost efficiency of firms in the period leading up to voluntary outsourcing 

disclosures. I examine the question of whether a firm’s cost efficiency affects the 

likelihood of a making the initial voluntary disclosure related to outsourcing with the 

following hypothesis: 

H2: There is a difference in cost efficiency between firms making initial annual 

report outsourcing disclosures and firms making no annual report disclosure in the 

year prior to the disclosure. 

Profitability 

 Profitability and cost efficiency are related but unique measures. I therefore use 

both for several reasons. The limited volume of archival research testing outsourcing 

determinants includes both measures. In addition, the sample of firms included in this 

study making initial outsourcing annual report disclosure includes not only cost-related 

disclosures. For example, outsourcing related to sales or marketing activities without an 

associated cost reduction (for example, the outsourcing of a new web-based sales portal) 

positively influences a profitability-related measure. Finally, since many of the treatment 

firms in this study disclose neither the outsourced activity nor the reason for outsourcing 

                                                 
 

14
 The only quarter where the firm announcing the outsourcing contract had a significantly lower 

level of selling, general and administrative expenses/sales compared to the control group of firms in this 

study was in Q4 (the fourth quarter), the quarter ending immediately before the financial year-end 
containing the outsourcing announcement. The outsourcing announcement quarter in this study was t. This 

result is possible if the firm already implemented the terms of the outsourcing contact, or took steps to 

reduce operating costs in the quarter prior to the announcement. 
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in their annual reports, including a profitability-based measure as a determinant may be 

relevant because it provides a more comprehensive set of explanatory variables testing 

the likelihood of disclosure. 

 Contracting theory suggests firms will not enter into transactions that reduce the 

value of the firm (Watts and Zimmerman 1986). Profitability is arguably the most 

important measure of evaluating firm performance (Smith, Mitra, and Narasimhan 1998; 

Jiang and Qureshi 2006) and is associated with the value of the firm from a stock market 

perspective. Bettis, Bradly, and Hamel (1992) argue a decrease in a firm’s competitive 

advantage as reflected in declining profitability leads to outsourcing. 

 Outsourcing can affect profitability in many ways including the outsourcing of 

manufacturing. For example, the firm may be facing cost pressure from both high 

manufacturing costs and associated investments in plant assets that result in currently 

unacceptable levels of returns (in terms of shareholder returns and profits).  

 Firms also outsource selling, general, and administrative activities, or research 

and development activities. In such cases, the firm may be currently employing, directly, 

personnel performing functions available at a lower cost from outside vendors.  

 Both the outsourcing and the voluntary disclosure literatures have tested 

profitability as a determinant and a signal in several ways, with mixed results. Smith, 

Mitra, and Narasimhan (1998) find no differences in firm profitability (compared to 

industry median levels) in each of the three years prior to major IT outsourcing 

announcements – implying profitability prior to the announcement was acceptable. 

Juma’h and Wood (2000), using a sample of 29 UK firm outsourcing announcements, 

find declining profitability in the year of the outsourcing announcement. Jiang, Frazier, 
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and Prater (2006) use a matched-pair and a percentage difference approach to contrast 51 

firms announcing outsourcing contracts. They find firms voluntarily announcing 

outsourcing have lower profitability (measured using return on assets) in three of the four 

quarters prior to the announcement.      

 In summary, there are competing objectives associated with firm profitability 

explaining why firms voluntarily disclose outsourcing. An initial voluntary annual report 

disclosure of outsourcing may be a signal by the manager to shareholders the firm’s 

current level of profitability is unacceptable. At the same time, such a disclosure may be 

a signal the firm is taking steps to maintain its current high level of profitability by 

outsourcing. There are also conflicting results in the literature testing the profitability of 

firms in the period leading up to voluntary outsourcing disclosures. I examine the 

question of whether a firm’s profitability affects the likelihood of a making the initial 

voluntary annual report disclosure related to outsourcing with the following hypothesis: 

H3: There is a difference in profitability between firms making initial annual 

report outsourcing disclosures and firms making no annual report disclosure in the 

year prior to the disclosure. 

Cash Flow 

 While cost efficiency and profitability may be drivers behind a firm’s decision to 

outsource and voluntary disclose outsourcing, another potential factor is the firm’s 

liquidity, use of debt financing, and operating cash flow. For example, Smith, Mitra, and 

Narasimhan (1998) find firms announcing and entering into large information system (IS) 

outsourcing agreements are more highly leveraged than firms in the same industry are for 

each of the three years prior to the announcement. These large IS agreements may be a 
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signal to the market the firm is taking steps to reduce leverage by either reducing future 

IS investments or selling to the IS vendor current IS investments as part of the agreement. 

 It is also possible firms plan to increase their liquidity because of outsourcing. For 

example, a result of outsourcing could be the injection of cash from the liquidation of 

redundant assets or the proceeds from assets transferred to an outsourcing service 

supplier (Juma’h and Wood 2000). In such cases, outsourcing may result in better 

management of the firm’s remaining resources after disposing of unproductive assets if 

remaining resources have above average cash flow/earnings characteristics. 

 Outsourcing may also be a way to conserve current operating cash flow. For 

example, a rapidly expanding business may decide to outsource new or existing 

manufacturing requirements instead of investing in required manufacturing plant and 

equipment.   

 The firm may decide to outsource and voluntarily disclose outsourcing to signal to 

its creditor’s management is taking actions to improve future cash flows. Managers have 

more information about the firm’s present and future potential cash flows and financial 

condition than outsiders do. According to the signaling hypothesis described by Watts 

and Zimmerman (1986), signaling may motivate managers to make corporate disclosures, 

especially if the firm is undervalued (in terms of future cash flows). Jensen and Meckling 

(1976, p. 51) argue managers of the firm “bear the entire wealth effects of the cost of 

debt; the manager therefore can capture all of the gains from reducing debt.” Firms can 

also potentially reduce their cost of capital and increase the market value of the firm by 

releasing inside information to outsiders (Scott 2006). 
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 Empirical studies have evaluated the association between firm characteristics 

related to cash flows in the period(s) prior to several types of voluntary disclosures. 

Adhikari and Duru (2006) find firms voluntarily disclosing free cash flow (FCF) 

information in their annual reports are less profitable and more leveraged in years in 

which they disclose FCF compared to years in which they do not disclose FCF. Loh and 

Venkatraman (1992) confirm the findings of Hammersmith (1989, p. 90) and find 

increases in firm debt levels “has been a major reason for cutting costs in the information 

technology area, supporting the use of outsourcing.” These studies find firms voluntarily 

disclose and emphasize cash flow information if earnings are weak and the firm has a 

larger than average debt load. 

 No study exists evaluating the association between firm cash flow characteristics 

and initial voluntary disclosures of outsourcing in annual reports. Because of this lack of 

evidence, I examine the question of whether cash flow is a determinant of outsourcing 

annual report disclosures as follows: 

H4: There is a difference in operating cash flow between firms making initial 

annual report outsourcing disclosures and firms making no annual report 

disclosure in the year prior to the disclosure. 

Hypotheses: Subsequent Firm Performance 

 This section considers the association between initial voluntary disclosures of 

outsourcing in annual reports and subsequent firm performance and develops the related 

hypotheses. Specifically, I investigate whether the initial disclosure signals improvements 

in firm performance in the year following the initial disclosure.  



 32 

 In the absence of prior literature testing this association, I rely on three related 

research streams to develop my hypotheses in this section. These streams are (1) the 

association between voluntary outsourcing disclosures and capital market value; (2) the 

impact of outsourcing on firm performance; and (3) the association between voluntary 

disclosures and subsequent firm performance. 

 There are capital market arguments motivating the association between voluntary 

annual report disclosures and firm performance. For example, Healy and Palepu (2001, p. 

420) state “managers who anticipate making capital market transactions have incentives 

to provide voluntary disclosure to reduce the information asymmetry problem, thereby 

reducing the firm’s cost of external financing.” However, “debt and equity offers are not 

isolated events, making it difficult to assess whether managers’ disclosure strategies are 

caused by public capital market transactions or by omitted related factors” (Healy and 

Palepu 2001, p. 421).  

 Capital market studies examine the effects of outsourcing announcements on the 

market value of disclosing firms. The theory behind most of these event studies is 

voluntary disclosure of new information by the firm in outsourcing announcements 

reduces information asymmetry related to the firm in the market. If the market perceives 

the reduction in information asymmetry as positive, firms making outsourcing 

announcements should experience positive abnormal (stock) returns in the period 

surrounding the disclosure of this new information. In general, the market reacts 

positively to outsourcing announcements. A positive market reaction implies the stock 

market expects outsourcing to be beneficial to the firm.  
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 The most relevant (and the largest sample size) studies in this literature focus on 

the market reaction for firms announcing information system outsourcing contacts. I 

summarize these studies below. 

 Hayes, Hunton, and Reck (2000) hypothesize and find positive abnormal returns 

over a two-day window surrounding outsourcing announcements. They also conclude 

firms with high amounts of information asymmetry (e.g., small firms and firms in the 

service industry) explain the abnormal returns. Similar to Hayes, Hunton, and Reck 

(2000), Bartov, Yeo, and Tao (2002) test a sample of 235 outsourcing announcements 

made during the period 1995-1998, and find positive abnormal returns over a short 

window. In addition, they find an upward drift in stock prices of announcing firms for 60 

days after the announcement. This upward drift is associated with positive revisions of 

analysts’ earnings forecasts for the sample firms making outsourcing announcements. 

Florin, Bradford, and Pagach (2005) also find positive short-term abnormal returns in 

their sample, but find long-term (stock) returns become negative when the firm records 

restructuring charges after the announcement.    

 A review of the management literature finds the influence of outsourcing on firm 

performance is inconclusive. Small sample sizes (n < 50) are a main characteristic of 

these studies. Gilley and Rasheed (2000) find no direct effect of outsourcing on firm 

performance. Juma’h and Wood (2000) find outsourcing firms’ profitability and liquidity 

tend to increase in the year following outsourcing announcements. Fynes, Voss, and de 

Burca (2005) do not find support for the expected positive impact of outsourcing on 

manufacturing performance. Jiang, Frazier, and Prater (2006) find evidence outsourcing 
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improves a firm’s cost efficiency; however, they find no evidence outsourcing improves a 

firm’s profitability.    

 Research in accounting literature tests the association between voluntary 

disclosures and subsequent firm performance in several ways. Wasley and Wu (2006) 

examine the voluntary disclosure of cash flow forecasts by managers. They predict and 

find managers voluntarily issue cash flow forecasts to reduce information asymmetry 

related to (increases) in future cash flows – in other words, firms issuing cash flow 

forecasts signal future cash flow increases. They also find a strong association between 

negative news in recent earnings and managers’ voluntary issuing cash flow forecasts 

(concurrently) showing increases in future cash flows – another example of how 

voluntary disclosures act as a signal. 

 Two other papers test the association between voluntary outsourcing disclosures 

and firm performance. Bartov, Yeo, and Tao (2002) use a sample of outsourcing 

announcements and test if firms report improved operating performance one and two 

years after the announcement. Their measure of operating performance is industry-

median adjusted EBITDA (earnings before interest, taxes, depreciation, and amortization) 

to total assets. They divide the announcements into two industry sub samples: 

information systems and product manufacturing, service, and support. They test the 

hypothesis the mean (median) change in EBITDA for the sample firms are greater than 

zero. They find the operating performance of firms voluntarily announcing outsourcing 

improves significantly in each of the two years following the announcement for each 

subsample. Dunn, Kohlbeck, and Magilke (2007) identify technology firms from 2001-

2005 involved in offshoring arrangements, an activity closely related to outsourcing. 
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They use a matched-firm study to determine if offshoring firms report greater earnings 

and operating cash flows following the offshoring event. Similar to Bartov, Yeo, and Tao 

(2002), they find offshoring firms report improved performance for both measures in the 

year following disclosure of the arrangement.  

 In summary, the literature shows mixed results regarding the association between 

outsourcing disclosures and firm performance. Because of outsourcing, the firm’s profits 

and operating cash flows should theoretically increase (all other factors remaining equal). 

However, as described in Chapter 2, the decision by the firm to outsource comes with the 

risk outsourcing will be not be successful. I therefore examine the question of whether 

the initial voluntary disclosure of outsourcing in the annual report signals the differing 

firm performance implications with the following hypotheses: 

H5: There is a difference in profitability between firms making initial annual 

report outsourcing disclosure and firms making no annual report disclosure in the 

year immediately following the disclosure. 

H6: There is a difference in operating cash flow between firms making initial 

annual report outsourcing disclosure and firms making no annual report disclosure 

in the year immediately following the disclosure. 
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Chapter 4 

Research Design and Methodology 

 For a matched-pair set of firms, I use a determinant and two performance models 

to test the hypotheses developed in Chapter 3. The matched-pair design matches firms 

outsourcing and making initial voluntary annual report disclosure (treatment firms) to 

firms outsourcing without making annual report disclosure (control firms) by industry, 

fiscal year end, and size. 

 The determinant model uses binary logistic regression to measure associations 

between the probability of initial outsourcing annual report disclosures, variables of 

interest proxying for determinants described in H1 through H4, and control variables. The 

firm performance models use OLS regression to estimate the association of the variable 

of interest proxying for H5 and H6, together with control variables, on two performance-

related dependent variables – return on assets (ROA) and operating cash flow (OCF).  

 The control variables included in each model control for differential firm 

characteristics that may affect decisions related to initial outsourcing annual report 

disclosures. 

Determinant Model 

 The determinant model uses a binary logistic regression model to measure the 

likelihood of an initial annual report outsourcing disclosure. I include financial statement-

based measures as proxies for the variables of interest in the year prior to (i.e., t-1) the 

fiscal year end containing the initial annual report disclosure of outsourcing (i.e., year 
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t).
15

 I do not incorporate measures from year t for any of the variables of interest in the 

model (except for the industry control and the ANNRET variables), as year t may include 

restructuring costs or special charges related to outsourcing, or may already reflect 

benefits from outsourcing.
16

      

 The dependent variable is the annual report on Form 10-K disclosure choice 

(OSDISC), coded = 1 for treatment firm i with an initial annual report outsourcing 

disclosure in fiscal year-end t, and coded = 0 for the matched-pair control firm.  

 I use the following model
17

 to measure the likelihood of an outsourcing annual 

report disclosure: 

 Prob (OSDISC i,t = 1) =  F(β1LEVi,t-1 + β2TCi,t-1 + β3ROAi,t-1 + β4OCFi,t-1 + 

 β5MTBi,t-1 + β6LOSSi,t-1 + β7ANNRETi,t  + β8SIZEi,t) 

Where F(•) is the logistic cumulative density function, and for firm i in year t, each 

independent variable is determined as follows:  

Variables of Interest: 

H1:       LEV = total short-term (Compustat annual data item 34) and long-term (annual 

                          data item 9) debt divided by total assets (annual data item 6); 

H2:          TC = ratio of total operating expenses (cost of goods sold plus selling, general 

                          and administrative expenses, Compustat annual data items 41 and 189, 

                                                 
 

15
 I find firms generally do not disclose exactly when (i.e., in which fiscal year end) the disclosed 

outsourcing activity has actually commenced in their annual report. In the absence of this information, I 

assume t-1 includes no impacts from the outsourcing activity disclosed in t. Therefore, if a firm makes an 

initial annual report outsourcing disclosure during its fiscal year ended December 31, 1998, year t is the 

fiscal year ended December 31, 1998, and year t-1 is the fiscal year ended December 31, 1997. 

 
16

 Information is available in Compustat for restructuring (annual data item 376) or special charges 

(annual data item 384) only starting with the year 2000. Such information, even when available starting 

with the year 2000, does not clearly identify if the charges relate directly to outsourcing. 
 

17
 According to Bushee (1998) and Ge and Whitmore (2006), presenting a logistic regression 

model in this format, followed by the definition of the c.d.f., is the proper way to present a binary logistic 

regression model. The model is without an intercept (explained further below as a CLOGIT model) and 

without an error term as prescribed by this literature. 
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                          respectively
18

) to total net sales (annual data item 12); 

H3:       ROA = ratio of earnings before interest, taxes, depreciation, and amortization  

                          (Compustat annual data item 13) to average total assets (annual data item 

                          6); and 

H4:       OCF = cash flow from operations (Compustat annual data item 308) divided by 

                          (lagged)
19

 total assets (annual data item 6). 

Control Variables:   

 

             MTB = market-to-book ratio [(Compustat annual data item 25 * annual data item 

 

                          199) / annual data item 60]; 

 

            LOSS = 1 if income before extraordinary items (Compustat annual data item 18) 

 

                          < 0; 0 otherwise;  

 

      ANNRET = annualized BHAR measured beginning day -1 of the fiscal year through 

 

                           the last day of the fiscal year
20

; and 

 

             SIZE = natural log of total assets (Compustat annual data item 6). 

 

 As this study uses a matched-pair research design, I use a particular type of binary 

logistic regression model called conditional logistic regression (CLOGIT) to control for 

the matching process. In CLOGIT, the conditional likelihood is the likelihood of fitting a 

binary logistic regression model to a set of data with a constant response (i.e., 0 or 1), 

                                                 
 

18
 Selling, general, and administrative expenses (Compustat annual data item 189) include research 

and development expenses (annual data item 46). 
              

19
  I use the term “lagged” throughout this study to denote the year prior to year t, which is the 

fiscal year end of the initial outsourcing annual report disclosure by the treatment firm. 

 
20

 The one-year buy-and-hold abnormal return (BHAR) is the annual firm stock return in excess of 

the market return (i.e., market-adjusted returns) using compounded monthly return data obtained from the 

CRSP database over the monthly event window (-11, 0). The t=0 window is the final month of the fiscal 

year during which the initial outsourcing annual report disclosure is made by the treatment firm. For 

example, if a treatment firm’s fiscal year end is December 31, 1999, I include BHAR for this firm for the 

year ended December 31, 1999 in the model. One of the reasons to include t=0 in the model instead of t-1 is 

the firm files its annual report up to 90 days after its fiscal year end; therefore, including BHAR for t-1 is 

not as relevant to the voluntary disclosure decision as the most recent BHAR.  
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where the model includes no intercept term (Breslow 1996). Confirming Breslow (1996), 

Cram, Karan, and Stuart (2007, p. 45) evaluate recent accounting research using 

matched-pair samples, and conclude, “coefficient estimates in logistic regression for one-

to-one matched-pairs are correctly analyzed by using a no-intercept logistic regression 

and performing odds-ratio on pair-wise differences in the dependent variable against pair-

wise differences in the independent variables. It follows an unmatched pooled logistic 

regression (as has been routinely employed in practice) is misspecified.”
21

 Consequently, 

I transform each independent variable into a single observation, consisting of the 

difference between the matched-pair firms, before performing the CLOGIT regression. 

 The CLOGIT model is therefore as follows: 

     Prob (OSDISC = 0) =  F(β1LEVi,t-1 + β2TCi,t-1 + β3ROAi,t-1 + β4OCFi,t-1 + 

     β5MTBi,t-1 + β6LOSSi,t-1 + β7ANNRETi,t  + β8SIZEi,t)                                            (1)             

Each independent variable is determined as described above and, for Eq. (1), is the 

difference between the treatment firm i amount in year t less the corresponding amount 

for control firm i in year t. 

Variables of Interest 

 

 The variables of interest include those testing the agency theory hypothesis (H1) 

and the signaling theory hypotheses (H2 through H4).  

 In the agency theory hypothesis, I expect the likelihood of initial disclosure is to 

be greater when agency costs for the firm are higher. I use leverage (LEV) as the proxy 

                                                 
 

21
 According to Cram, Karan, and Stuart (2007, p. 45), coefficient estimates in a logistic regression 

on one-to-one matched-pairs are correctly analyzed and are equivalent using either a no-intercept logistic 

regression on pair-wise differences, or using a pooled no-intercept logistic regression having dummy 

variables indicating pair-wise memberships. Unmatched pooled logistic regression models result in the 

relative magnitude of the coefficients being estimated similarly. However, the corresponding standard 

errors and p-values are estimated correctly only using a conditional logistic regression model taking into 

account the pair-matching and including a no-intercept logistic regression of the pair-wise differences, 

according to Abrevaya (1996) and Cram, Karan, and Stuart (2007, p. 18).  
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for agency cost to test H1, following Adhikari and Duru (2006) and Watson, Shrives, and 

Marston (2002). Leftwich, Watts, and Zimmerman (1981) find the monitoring process 

associated with issuing capital to parties outside the firm explains why managers exceed 

minimum reporting requirements. 

 My second set of hypotheses tests variables of interest related to signaling theory 

and the reduction of information asymmetry. I hypothesize a firms cost structure (i.e., 

TC: H2), profitability (ROA: H3), and operating cash flows (OCF: H4) are predictive of 

firm initial voluntary annual report disclosures. I explain the proxy for each variable 

below. 

 Cost efficiency is the ratio of inputs to outputs inside the firm (Jiang and Qureshi 

2006; Loh and Venkatraman 1992). Inputs are the total costs incurred to generate outputs, 

and output is the total revenue (i.e., net sales) of the firm. Cost efficiency is used in 

finance (Jensen and Meckling 1976) and outsourcing (Jiang, Frazier, and Prater 2006; 

Smith, Mitra, and Narasimhan 1998) research to measure a firm’s inputs. I proxy for a 

firm’s cost efficiency using total operating costs (TC). TC includes both cost of goods 

sold and selling, general, and administrative expenses, following research in the 

outsourcing literature by Jiang and Qureshi (2006), Loh and Venkatraman (1992) and 

Smith, Mitra, and Narasimhan (1998).   

 I use return on assets (ROA) as the proxy for profitability.
22

 Using ROA also 

allows comparisons of the results to previous outsourcing voluntary disclosure studies, 

                                                 
             

22
 Earnings before interest, taxes, depreciation, and amortization (EBITDA-Compustat annual data 

item 13) is  used as the numerator in the ROA calculations. I use EBITDA to “shield” ROA from potential 

bias resulting from changes in the firm’s capital structure and from differences in accounting practices 

which may exist across firms (i.e., depreciation or amortization policies) (Loughran and Ritter 1997). 

EBITDA also excludes extraordinary items, special charges, and income tax expense for the same reason.   
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including Jiang, Frazier, and Prater (2006), Kaplan (1989), and Smith, Mitra, and 

Narasimhan (1998). 

 I use operating cash flow (OCF) as the proxy for the firm’s cash flow to test H5. 

OCF as a benchmark for the firm’s cash flow has not been tested as a determinant in the 

outsourcing literature for firm voluntary disclosures. I use OCF, as it is uninfluenced by 

traditional forms of earnings management where the firm accelerates or delays the 

recognition of revenues or expenses (Doyle, Lundholm, and Soliman 2003).   

Control Variables 

 Empirical literature testing the likelihood of voluntary outsourcing annual report 

disclosures is limited. Alternatively, I draw upon research in the agency theory, signaling 

theory, and the voluntary disclosure theory literatures to select control variables 

potentially explaining the likelihood firm’s make initial outsourcing annual report 

disclosures. I discuss the control variables below.     

 Firms with high growth opportunities reduce information asymmetry by making 

additional voluntary disclosures (Core 2001). Lang and Lundholm (1993) document an 

association between information asymmetry and firm voluntary disclosures. Research 

finds firms’ voluntary disclosures are influenced by their market-to-book ratios (Frankel, 

Johnson, and Skinner 1999; Kasznik and Lev 1995). Chen, DeFond, and Park (2002) find 

a negative coefficient in their model for MTB related to voluntary disclosures of balance 

sheet information. I include the market-to-book (MTB) ratio to capture a firm’s growth 

prospects.  

 Firms reporting losses may disclose outsourcing voluntarily to signal management 

strategies designed to improve firm performance. Adhikari and Duru (2006) find firms 
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voluntarily disclosing free cash flow information in their annual reports are more likely to 

be loss-making firms. Chen, DeFond, and Park (2002) find managers make more 

voluntary balance sheet disclosures when the firm is reporting accounting losses. I 

include a dichotomous variable (LOSS) to control in the model for the likelihood of 

initial outsourcing annual report disclosure motivated by the reporting of accounting 

losses. 

 I control for the firm’s stock return in the fiscal year end containing the initial 

outsourcing disclosure using the variable ANNRET. A firm’s stock return may be 

associated with voluntary disclosure. Stock prices are a function of expected future 

earnings. Investors demand information when future earnings are uncertain. Managers 

may have greater incentives to disclose information relevant to future earnings – 

especially if the firm recently has low stock returns or managers feel the firm is 

undervalued (Healy and Palepu 1993). Chen, DeFond, and Park (2002) find a positive 

association between stock return volatility and the voluntary disclosure of balance sheet 

information. Adhikari and Duru (2006), however, find no association between buy-and-

hold abnormal returns and free cash flow voluntary disclosures. 

 I control for SIZE for several reasons. Larger firms face greater public scrutiny, 

meaning they disclose more in order to reduce agency costs and are more sensitive to 

political costs (Watson, Shrives, and Marston 2002). In addition, Jensen and Meckling 

(1976) show agency costs increase with the amount of outside capital, which is especially 

relevant for larger firms. In the case of outsourcing, larger firms may possible be more 

confident of their ability to manage and obtain the potential benefits from outsourcing, 

increasing their likelihood of initial annual report disclosure. 
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 Finally, I also control for size, as it is possible differences in the matching 

variable between the treatment and control firms could be the cause for the results. Not 

including the difference in the size matching variable violates the requirement the test 

provide a direct comparison of the differences between each matched-pair. In addition, 

according to Cram, Karan, and Stuart (2007), not controlling for matching may also result 

in a correlated, omitted variable, leading to biased and unreliable coefficients 

Performance Models 

 My profitability (H5) and cash flow (H6) hypotheses consider whether 

outsourcing results in increases in future profits and cash flow for firms making initial 

annual report outsourcing disclosures, compared to a matched-pair, non-(annual report) 

disclosing group of firms. I develop in the next sections two separate models testing 

future profitability and cash flows for firms making initial voluntary annual report 

outsourcing disclosures. 

Profitability Model 

 In the absence of empirical models testing firm performance in the outsourcing 

literature, I follow prior research in both the offshoring (Dunn, Kohlbeck, and Magilke 

2007) and the firm performance literatures (Core, Holthausen, and Larcker 1999; Deloof 

2003; Dunn, Kohlbeck, and Magilke 2007) in developing the profitability model, 

including the control variables.  

 I use return on assets (ROA) as the profitability (dependent variable) measure, 

and measure ROA in the year following the initial outsourcing annual report disclosure 
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(i.e., t+1).
23

 Other than the industry control variables and the variable of interest, 

OSDISC, I do not include variables in the year of the initial disclosure; such year may 

include restructuring costs or special charges that could bias the results.  

 My levels model for profitability is as follows: 

            ROAi,t+1 = β1i,t + β2ROAi,t-1  + β3GROWTHi,t-1 + β4OSDISCi,t +  

            β5HIGHTECHi,t + β6LOWTECHi,t + β7MTB i,t-1 + β8SIZEi,t-1 +  εi,t+1                      (2)  

 I determine each variable included in Eq. (2) as follows: 

Variable of Interest: 

H5:   OSDISC= 1 for treatment firms making an initial annual report disclosure related 

                            to outsourcing in year t; 0 otherwise for the matched-pair control firms. 

Dependent and Control Variable: 

              ROA = ratio of earnings before interest, taxes, depreciation, and amortization  

                           (Compustat annual data item 13) to average total assets (annual data 

                           item 6). 

Control Variables: 

    GROWTH = percentage change in net sales (Compustat annual data item 12) from t-1  

                           compared to t-2 [calculated as (t-1 less t-2)/t-2]; 

 HIGHTECH = 1 for firms with Compustat SIC 3-digit codes=283 (Drugs), 357 

                           (Computer and Office Equipment), 360-368 (Electronics), 481 

                           (Telephone Communications), 737 (Computer Programming, Software, 

                            Data Processing), or 873 (Research, Development, Testing Services); 

                                                 
           

23
  Alternatively, in case firms dispose of assets and artificially inflate ROA in t-1, I use return on 

equity (ROE) as a robustness test. ROE is EBITDA (Compustat annual data item 13) divided by average 

total shareholders’ equity (annual data item 216). 
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                            0 otherwise; 

  LOWTECH = 1 for firms with one-digit SIC code starting with 2 or 3 (Manufacturing) 

                           except for those firms included in HIGHTECH; 0 otherwise; 

              MTB = market-to-book ratio [(Compustat annual data item 25 * annual data 

                           item199) / annual data item 60]; and 

              SIZE = total assets (Compustat annual data item 6). 

Variable of Interest 

 The variable of interest in the profitability model testing H5 is the dichotomous 

variable, OSDISC (1 for the treatment firms voluntarily disclosing outsourcing in their 

annual report in fiscal year end t, and 0 for the matched-pair control firms). A positive 

coefficient on OSDISC (β4 > 0) suggests firms making initial outsourcing annual report 

disclosures are more profitable in the year following the initial disclosure; a negative 

coefficient suggests the opposite. As discussed in Chapter 5, both the treatment and 

control firms make a public disclosure related to outsourcing prior to the treatment firms’ 

initial annual report disclosure. Therefore, the coefficient on OSDISC tests the 

implications of the initial annual report disclosure. 

Control Variables 

 I include ROA in the year prior to the disclosure (i.e., t-1) as a control variable for 

several reasons. First, to help ensure differences in ROA between the treatment and 

control firms are not due to an omitted variables problem, minimizing possible 

misspecification of the resulting test statistics (Barber and Lyon 1996). Second, prior 

studies show a “halo” effect may exist in firm performance measures due to performance 

in a given period being affected by performance in a prior period; including prior 
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performance in the model helps to adjust for such affects and controls for this possible 

halo effect (Brown and Perry 1994). Third, prior performance predicts future 

profitability, as earnings are persistent to some degree.      

 I include a lagged variable for growth (GROWTH) to control for firm 

characteristics potentially affecting future profitability.  

 I include industry control variables in the model for several reasons. Signaling 

theory indicates firms may disclose to comply with industry best practices (Watson, 

Shrives, and Marston 2002). Industries may have differences in future profitability 

because of outsourcing. High-tech firms make voluntary disclosures when current 

earnings are less informative, or when future earnings are uncertain (Chen, DeFond, and 

Park 2002). Various voluntary disclosure studies covering many different countries find 

mixed evidence manufacturing firms make significantly more voluntary disclosures 

compared to other firms (Cooke 1989, 1991; Raffournier 1995).  

 The use of matched-pair samples in levels studies requires controlling for the 

matching variables; otherwise, OLS findings could be incorrect, as the omission of these 

control variables may suppress the results (Cram, Karan, and Stuart 2007). In order to 

control for industry effects in Eq. (2), I include the dichotomous variables HIGHTECH 

(for high-tech firms)
24

 and LOWTECH (for firms in manufacturing-related industries). 

The remaining firms in my sample (OTHERIND) are included in the intercept in Eq. 

(2).
25

 

                                                 
           

24
 Following Francis and Schipper (1999); Kasznik and Lev (1995). 

           
25

 In each case, the industry dichotomous variables capture the incremental effects of the respective 

variables, holding all other variables in the model constant. 
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 I also include the market-to-book (MTB) ratio as a control for risk and for a 

firms’ investment opportunity set. In addition, MTB is potentially a correlated omitted 

variable with respect to the HIGHTECH industry control variable (Chen, DeFond and 

Park 2002). 

 I include a variable to control for size (SIZE) for several reasons. The use of 

matched-pair samples in levels studies requires controlling for the matching variables; 

otherwise, OLS findings could be incorrect, as their omission either may be the cause for 

or even suppress the results (Cram, Karan, and Stuart 2007). Not controlling for size may 

also result in a correlated omitted variable, leading to biased and unreliable coefficients 

(Cram, Karan, and Stuart 2007).  

Cash Flow Model 

 I follow prior research in both the offshoring (Dunn, Kohlbeck, and Magilke 

2007) and the cash flow performance literatures (Barth, Cram, and Nelson 2001; Doyle, 

Lunhold, and Soliman 2003; Dunn, Kohlbeck, and Magilke 2007) in developing the cash 

flow model, including the control variables.
26

   

 I use cash flow from operations (CFO), which is reported in the statement of cash 

flows, as the cash flow measure, and measure CFO in the year following the initial 

outsourcing annual report disclosure (i.e., t+1).
27

 Other than the industry control 

variables and the variable of interest, OSDISC, I do not include any variable in the year 

                                                 
  

26
 These papers use a combination of control variables, including lagged accruals and EBITDA, or 

in the case of Barth, Cram, and Nelson (2001), lagged cash flow from operations and individual balance 

sheet accounts that affect accruals. I test lagged cash flow from operations separately as a control variable 

in robustness tests in the results section. 

 
27

 Alternatively, I use free cash flow (FCF) as a robustness test in the results section. FCF is 

calculated as cash flow from operations (Compustat annual data item 308) less capital expenditures on the 

statement of cash flows (annual data item 128) divided by total assets (annual data item 6). 
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of the initial disclosure, as such year may include restructuring costs or special charges 

that could bias the results.  

 My levels model for cash flow is as follows: 

            CFOi,t+1 = β1i,t + β2ACCRUALi,t-1 + β3EBITDAi,t-1 + β4GROWTHi,t-1  +  

            β5OSDISCi,t + β6HIGHTECHi,t + β7LOWTECHi,t +  β8SIZEi,t-1 +  εi,t+1           (3) 

 I determine each variable included in Eq. (3) as follows: 

Variable of Interest: 

H6:  OSDISC = 1 for treatment firms making an initial annual report disclosure related 

                            to outsourcing in year t; 0 otherwise for the matched-pair control firms. 

Dependent variable: 

               CFO = cash flow from operations on the statement of cash flows (Compustat 

                           annual data item 308) divided by total assets (annual data item 6). 

Control Variables: 

   ACCRUAL = GAAP earnings (Compustat annual data item 172, net income) less cash 

                           flow from operations (annual data item 308) divided by total assets 

                           (annual data item 6); 

       EBITDA = earnings before interest, taxes, depreciation, and amortization 

                          (Compustat annual data item 13) divided by total assets (annual data item 

                           6); 

    GROWTH = percentage change in net sales (Compustat annual data item 12) in t-1  

                           compared to t-2[(t-1 less t-2)/t-2];  

 HIGHTECH = 1 for firms with Compustat SIC 3-digit codes=283 (Drugs), 357 

                           (Computer and Office Equipment), 360-368 (Electronics), 481 
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                           (Telephone Communications), 737 (Computer Programming, Software, 

                           Data Processing), or 873 (Research, Development, Testing Services); 

                           0 otherwise; 

 LOWTECH = 1 for firms with one-digit SIC code starting with 2 or 3 (Manufacturing) 

                          except for those firms included in HIGHTECH; 0 otherwise; and 

               SIZE= total assets (Compustat annual data item 6). 

Variable of Interest 

 The variable of interest in Eq. (3) testing H6 is the dichotomous variable, 

OSDISC (1 for treatment firms voluntarily disclosing outsourcing in their annual report 

in fiscal year end t, and 0 for the matched-pair control firms). A positive coefficient on 

OSDISC (β5 > 0) suggests firms making initial outsourcing disclosures have higher 

operating cash flow in the year following the initial disclosure; a negative coefficient 

suggests the opposite. Similar to the profitability model, the coefficient on OSDISC tests 

the implications (in both directions) of the initial annual report disclosure made by the 

treatment firms. 

Control Variables 

 The cash flow model, Eq. (3), includes several lagged control variables. I control 

for accruals (ACCRUAL), as current period accruals predict future cash flows (Barth, 

Cram, and Nelson 2001; Dechow 1994). Without this control, the reversing of accruals 

could drive the cash flow results. Earnings before interest, taxes, depreciation, and 

amortization (EBITDA) controls for information (i.e., earnings) that is predictive of the 

firm’s future cash flows. I control for growth (GROWTH), as growing firms may have 

lower cash flows due to working capital and investment requirements.  



 50 

 I control for industry (HIGHTECH, LOWTECH, and OTHERIND), as industries 

may have differences in future cash flows because of outsourcing. Similar to Eq. (2), 

OTHERIND is included in the intercept in Eq. (3). In addition, the use of matched-pair 

samples in levels studies requires controlling for matching variables, which in this study 

include industry and size; otherwise, OLS findings could be incorrect, as the omission of 

these control variables may suppress the results (Cram, Karan, and Stuart 2007).   

 Similar to Eq. (2), I include a variable in Eq. (3), SIZE, to control for total assets, 

the variable used in the matching process. Following Cram, Karan, and Stuart (2007), 

including imperfectly matched variables controls for the residual effect of pair-wise 

imperfect matching. 
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Chapter 5 

Sample 

 I identify firms making initial and voluntary disclosures in their annual reports 

related to outsourcing to examine if determinants of the disclosure decision and 

subsequent performance are associated with the disclosure decision. The next section 

describes the sample selection process. I then discuss the matching procedure. I conclude 

by presenting and discussing descriptive statistics for the matched-pair sample used in 

Eq. (1), (2), and (3). 

Sample Selection Process 

 I identify firms listed in the Russell 3000® Index
28

 voluntarily disclosing 

outsourcing in their annual reports on Form 10-K for fiscal years ending between 

December 31, 1993, and December 31, 2003.
29

 I identify firms disclosing outsourcing 

using the Electronic Data Gathering, Analysis, and Retrieval System (EDGAR) service 

provided by 10-K Wizard at www.10kwizard.com, together with the keyword search 

terms “outsourcing” or “outsource” or “outsources” or “outsourced”
30

 (see Florin, 

                                                 
28

 Created in 1984 and initialized on December 31, 1986, the Russell 3000® Index includes the 

3,000 largest and most liquid stocks based and traded in the U.S.—large international firms are excluded 

from the index such as Unilever, Schlumberger, and Seagram’s. The Russell 3000® Index is reconstituted 

annually in accordance with the market capitalization of each U.S. firm, and generally accounts for in 

excess of 95 percent of the total U.S. market capitalization in each calendar year included in this study. 
29

 Ending the study period as of December 31, 2003 allows me, for the profitability and cash flow 

models, to use archival data available from Compustat’s Research (annual data) files through December 31, 

2006, the latest date annual archival data is available as of the date of this study. 
30

 I tried other terms, including “offshoring” or “off shoring,” or “off-shoring” (49 firm disclosures 

were found using these three search terms during the sample period) and “offshore outsourcing” (71 firm 

disclosures were found during the sample period) as alternative search terms in 10-K Wizard. I believe the 

keyword search terms employed in this study are the most effective terms to identify firm annual report on 

Form 10-K disclosures related to outsourcing in EDGAR. The majority of these 71 firms (58 of them) are 

included in the treatment firm sample. 
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Bradford, and Pagach 2005 and Hall and Liedtka 2005 for similar keyword search 

approaches identifying outsourcing disclosures).
31

    

 I find 3,328 firms make outsourcing-related annual report disclosures between 

1993 and 2003. I review each disclosure by accessing the firm’s corresponding annual 

report. I eliminate 1,391 firms supplying outsourcing services, 1,026 firms with repeat 

annual report disclosures after the initial disclosure, 233 firms not recipients of 

outsourcing services
32

, and 48 firms disclosing the discontinuance of undisclosed prior 

outsourcing activities. At this stage, my sample includes 630 firms making initial annual 

report disclosures related to outsourcing. . 

 Next, I gather information related to each initial annual report disclosure, using a 

link available in 10-K Wizard directly to the corresponding text in the firm’s annual 

report, including the following: 

In which section of the annual report is the outsourcing disclosure made? Each 

disclosure is coded according to the Item number(s) where the disclosure is made 

as follows: Item 1 (Business); Item 2 (Properties); Item 7 (Management’s 

Discussion and Analysis-MD&A); and/or Items 8 or 15 (Financial Statements, 

including the Footnotes to the Financial Statements and Supplementary 

Information);  

                                                 
31

 Firm filings of annual reports on Form 10-K in EDGAR were voluntary until 1993. The SEC 

phased in mandatory electronic filing of Form 10-Ks in EDGAR starting in 1994. All firms were required 

to file electronically Form 10-Ks in EDGAR starting May 6, 1996. Therefore, my sample may not include 

all firms making initial outsourcing annual report disclosures in their Form 10-Ks between December 31, 

1993, and May 5, 1996 to the extent related Form 10-K filing are not available in EDGAR. I assume initial 

outsourcing disclosures found for each treatment firm between 1993 and 2003 are the initial annual report 

disclosures of outsourcing.   
  

32
 Examples are disclosures made in the annual report of outsourcing-related business experience 

of the Board of Directors. 
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Is the functional area or firm activity being outsourced disclosed? Each 

disclosure is coded to classify the functional area or activity (e.g. manufacturing, 

information technology, or no activity disclosed) being outsourced by the firm; 

and 

Is the reason for outsourcing disclosed? Each disclosure is coded to classify the 

reason (e.g., cost savings, reduce capital expenditures, or no reason disclosed) for 

outsourcing disclosed by the firm.  

 Then, I use Compustat’s Research (annual data) files for North American firms to 

obtain archival data and The Center for Research in Security Prices (CRSP) to obtain 

stock return information required for Eq. (1), (2), and (3) for these 630 firms. I eliminate 

128 firms with no match in Compustat (GVKEY) or CRSP (PERMNO), firms missing 

Compustat data for the variables used in the matching procedure, and firms missing 

Compustat or CRSP data required for the variables included in Eq. (1), (2), or (3). I also 

eliminate 136 firms with a Standard Industry Classification (SIC) code (one-digit) equal 

to six, as these firms are subject to Federal and State regulations restricting certain 

financial measures (e.g., ROA and LEV) included in Eq. (1), (2), and (3). 

 Finally, I perform a search using LexisNexis® Academic to determine if the 

remaining firms make public disclosure(s) of outsourcing—either in a press release or on 

the firm’s Web site—prior to making their initial annual report disclosure.
33

 Sixty-four of 

the remaining firms make no previous public outsourcing disclosures. 

                                                 
33

 The search includes the two years preceding the fiscal year end of the treatment firm’s initial 

annual report disclosure (i.e., not including the fiscal year end corresponding with the initial disclosure) in 

order to separate the firm’s decision to make public disclosures from the initial annual report voluntary 

disclosure decision. The search in Lexis-Nexis® Academic Easy Search® includes all major U.S. and 

world publications, all major world publications (non-English), news wire services, TV and radio broadcast 

transcripts, Web publications, and company news. The search terms involve using the name of the firm and 

the same search terms used in EDGAR for initial outsourcing annual report disclosures. 
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 At this point, my sample includes 302 firms (called treatment firms hereafter) 

making an initial annual report disclosure related to outsourcing during the sample period 

after making a public disclosure.  

I employ a matched-pairs research design to test each hypothesis in this study.
34

 

The matched-pairs design involves matching the treatment firms to control firms on a 

one-to-one basis based upon industry, fiscal year end, and lagged total assets as described 

below. 

In order to perform matching, I use Compustat’s Research (annual data) files for 

North American firms to obtain archival data for potential control firms during the 

sample period. I first eliminate the original sample of 630 treatment firms from the 

control firm group. I then eliminate control firms (1) with no match in CRSP 

(PERMNO); (2) missing Compustat data for the variables used in the matching 

procedure; and (3) missing Compustat or CRSP data required for the variables included 

in Eq. (1), (2), or (3).    

I match the treatment firms to the remaining control firms, first by four-digit SIC 

code, then by the fiscal year end in which the treatment firm made their initial annual 

report disclosure, and finally by lagged total assets. I find multiple control firm matches 

for some of the treatment firms; in these cases, I select the control firm whose total assets 

are closest to the treatment firm. 

                                                 
34

 I decide not to compare treatment firms to industry means or medians, as no publicly available 

data is available by industry or by year of the percentage of firms actually outsourcing in particular 

industries. In the absence of industry-specific outsourcing information, the validity and generalizability of 

comparisons of the treatment firms to any industry means or medians is questionable.  
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If I cannot find an industry and fiscal year end match at the four-digit SIC code 

level, I try the three-digit level, and then the two-digit level. If I cannot find a match at 

the two-digit level, I drop the treatment firm from the sample. 

After finding a matching control firm for the treatment firm, I use LexisNexis® 

Academic to search for outsourcing-related public disclosures for the control firm, 

identical to the search procedure performed for the treatment firm. If the control firm 

makes a non-annual report outsourcing disclosure during the same period as the treatment 

firm, my matching procedure is complete; if I find no such disclosure, I chose the next 

matching control firm closest in terms of lagged total assets. I repeat this procedure until I 

find a matching firm with a public disclosure. If I cannot find a matching control firm 

with a public disclosure, I drop the treatment firm from the sample. 

 I am unable to find an appropriate control firm match for 104 of the treatment 

firms.
35

 I find 136 control firm matches for the treatment firms at the four-digit SIC code 

level; 46 matches at the three-digit level; and 16 matches at the two-digit level, resulting 

in a total matched-pair sample of n =198.  

 Table 1 summarizes the results of the sample selection process and the matching 

procedure.  

Descriptive Statistics, Sample Details, and Annual Report Disclosures 

 

 Table 2 shows the number of treatment firms included in this study with initial 

annual report disclosures increases steadily, from one in 1993 to 46 in 2003. Calendar 

year 2002 has the largest number of initial annual report disclosures (54 firms).  

                                                 
35

 I also group the treatment and control firms into 48 industries (44 excluding firms in the 

financial sector) using industry classifications constructed by grouping various four-digit industry-related 

SIC codes found in Fama and French (1997). Matching based upon the Fama and French (1997) four-digit 

industry classifications produces less than 100 matched-pair firms. 
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Table 3 shows the industry composition of the sample. Firms in low-tech 

industries (99 firms, 50 percent of the sample) are the largest initial disclosers of 

outsourcing in annual reports. This result is consistent with the possibility low-tech firms 

may need to outsource to remain competitive. This is also consistent with the possibility 

low-tech firms may decide to make initial annual report disclosures to signal 

performance, reduce information asymmetry, or emphasize the importance of recent non-

annual report public disclosure(s) related to outsourcing.
36

 Firms in high-tech industries 

make up 21.72 percent of the sample (43 firms). The remainder of the sample is firms 

outside of either low-tech or high-tech industries (56 firms, 28.28 percent).
37

 I control for 

industry in the OLS models using dichotomous variables. 

 Table 4 summarizes where (i.e., the Form 10-K item number) treatment firms 

disclose outsourcing in their annual reports. Firms make in Item 1 (Business – 41.67 

percent) and Item 7 (MD&A – 41.27 percent) the largest number of initial outsourcing 

disclosures. Some firms disclose outsourcing information in more than one item number. 

Outsourcing-related disclosures made by firms in their annual reports should be 

potentially informative to the SEC which has emphasized, repeatedly, the importance of 

firm voluntary disclosures designed to improve the transparency of company financial 

reporting. 

 Table 5 shows treatment firms disclose manufacturing as the activity outsourced 

most often in initial annual report disclosures (91 firms, 45.96 percent of the sample), 

followed by information technology/information systems (20 firms, 10.10 percent), and 

purchasing/warehousing/distribution or order fulfillment/logistics (14 firms, 7.07 

                                                 
              

36
  I test for this possibility in the results section using Eq. (2) 

37
 The two largest firm classifications in this category are SIC code 73 (Business Services-14 

firms) and SIC code 48 (Communications-10 firms).   
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percent). Some firms (14 firms, 7.07 percent) disclose multiple activities at one time in 

their initial disclosure, while ten firms (5.05 percent) disclose no information regarding 

the nature of their outsourced activity. 

 Table 6 shows the major reason disclosed by treatment firms for outsourcing is 

cost savings (62 firms, 31.31 percent of the sample). Some firms (11 firms, 5.56 percent) 

disclose multiple reasons for outsourcing in the initial disclosure. Surprisingly, a majority 

of the firms (100 firms, 50.51 percent) do not disclose a reason for outsourcing in their 

annual reports. This indicates the possibility outsourcing disclosures are not consistent 

between firms, reducing the value and comparability of outsourcing annual report 

disclosures. The absence of a clear explanation in annual report disclosures for 

outsourcing also supports the non-directional nature of H2 through H4 (i.e., cost 

efficiency, profitability, and operating cash flow hypotheses, respectively), which I test 

using Eq. (1) in this study. 

Descriptive Statistics-Determinant Model 

 

 Following Cram, Karan, and Stuart (2007), researchers should present preliminary 

descriptions of univariate analysis for matched-pair research data and not report standard 

errors or p-values, as there is no population to which such an analysis generalizes. Also 

following Cram, Karan, and Stuart (2007), a univariate t-test is not appropriate in cases 

where matching is by industry and closest size, as the residual difference in size may 

explain the pair-wise differences in the model variables better than a group test 

comparison. I therefore present univariate comparisons of the matched-pair research data 

to describe whether the treatment firms potentially differ from the sample firms, without 

generalizing the corresponding results to any population.   
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 Table 7 presents descriptive statistics for the 198 matched-pair treatment and 198 

control firms before transforming this data into single observations (i.e., the difference 

between the treatment and control firm
38

) used in Eq. (1). The treatment firms have 

higher reported (mean) levels of total debt (LEV), total cost ratios (TC)
39

, and buy-and-

hold abnormal returns (ANNRET) compared to the control firms. The treatment firms 

also exhibit lower (mean) levels of returns on assets (ROA), operating cash flows (OCF), 

and market-to-book (MTB) ratios compared to the control firms. The (mean) total assets 

(SIZE) variable for the treatment firms (4843.41) used for matching significantly exceeds 

the corresponding (mean) total assets for the control firms (2515.49). Eq. (1) controls for 

the possibility the results are driven by this difference in total assets by including the 

(log-transformed) SIZE variable.  

 Table 8 shows descriptive statistics for the difference variables included in the Eq. 

(1), the CLOGIT model. In order to perform the matched-pairs t test of the difference 

between paired means, I first determine whether each independent variable has 

(approximately) a normal distribution. For the independent variables, I find the Shapiro-

Walk (1965) normality test statistic (W) ranges from approximately 0.500 to 0.975.
40

 

Table 8 shows a significant difference in the difference between paired means for the 

independent variable, LEV, and the matching variable, SIZE.   

                                                 
38

 For this reason, I do not use industry-related dichotomous control variables in Eq. (1), as after 

transforming each matched-pair observation, each industry control variable would be zero in Eq. (1). 

            39 The high TC ratio for the treatment firms is driven by one particular outlier; this outlier is 

addressed in the robustness tests in the results section. 
40

 The Shapiro-Walk (1965) statistic tests the null hypothesis the sample comes from a normally 

distributed population and the residuals are normally distributed. As I describe in the following paragraph, 

logistic regression does not require normal distribution for the independent variables in the model; 

however, the paired t test mean difference comparison does require a normal distribution. Values for the 

Shapiro-Walk (1965) test range from zero to 1.00, with values closer to 1.00 indicating a higher degree of 

normality.  
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 Logistic regression models do not require the independent variables to be 

normally distributed, linearly related, or of equal variance within each group (Tabachnick 

and Fidell 2007, p. 437). However, the presence of multicollinearity in these models 

could lead to inflated standard errors for the coefficients and incorrect conclusions about 

relationships between the dependent and the independent variables. 

 To check for potential presence of multicollinearity, I perform three different tests 

on the independent variables included in the CLOGIT model. First, Table 9 shows the 

Pearson and Spearman correlation coefficients for the transformed independent variables. 

None of the independent variables have correlation coefficients that are high in 

magnitude (>0.600) and significant (p < 0.10, two-tailed). Second, I use diagnostic 

statistics produced by OLS (i.e., VIF, TOL, and collinearity) on the matched-pair firms 

before transformation. According to Tabachnick and Fidell (2007, p. 442), “even though 

assumptions regarding the distributions of predictors are not required for logistic 

regression, multivariate normality and linearity among the predictors may enhance the 

power, because a linear combination of the predictors is used to form the exponent.”
41

      

 VIF (variance inflation factor) is 1/TOL, is always greater than or equal to 1, and 

represents the number of times the variance of the corresponding parameter estimate is 

increased due to multicollinearity (compared to what it would be without 

multicollinearity). Myers (2001) suggests VIF values above 10 are cause for concern. 

Allison (1999) suggests, in weaker models, VIF values above 2.5 may be cause for 

concern.  

                                                 
               

41
  I am unable to perform these OLS diagnostics on the transformed variables included in the 

CLOGIT model, as the dependent variable in CLOGIT is the constant value of zero. As an alternative, I use 

the “stacked” panel data of my 198 observations for the treatment and control firms, combined, to perform 

this diagnostic, with the OSDISC dependent variable in the OLS diagnostics being annual report disclosure 

choice = 1 if the observation is the treatment firm, 0 if the observation is the control firm. 
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 TOL (tolerance) for each independent variable is 1 – Rsq, where Rsq is the 

coefficient of determination for regression of that variable on the remaining independent 

variables; low TOL values (i.e., < 0.1) indicate high multivariate correlation (Mertler and 

Vannatta 2002). According to Mertler and Vannatta (2002), OLS models containing TOL 

statistics of less than 0.1 should be repeated, omitting the violating independent variable.  

 I also perform collinearity analysis on the variables, adjusting out the intercept, 

extracting the eigenvalues, and calculating condition indices, which are the square roots 

of the ratio of the largest eigenvalue to each individual eigenvalue. Belsey, Kuh, and 

Welsch (1982) suggest when the condition index for an independent variable is around 

10, weak dependencies may be starting to affect the regression estimates; when this index 

is larger than 100, the estimates may have a fair amount of numerical error (although the 

statistical standard error, almost always, is much greater than the numerical error). 

 Table 10 shows the results of the diagnostic statistics using OLS. The lowest 

tolerance statistic is for the variable ROA (0.371); none of the VIF factors exceeds 2.5 

except for ROA (2.694), which is not excessive; and none of the condition indices 

exceeds five, with SIZE having the highest condition index (4.968). 

 Third, the above two tests, according to David et al. (1986) can still miss serious 

multicollinearity, as “the linear combinations in the model should be adjusted by the 

weight matrix used in the maximum likelihood algorithm” (Allison 1999, p. 50).
42

 

Therefore, I perform a weighted least squares regression, and present the resulting 

                                                 
42

 According to Allison (1999, p. 50-51), adjusting the linear combinations by the weight matrix 

used in the maximum likelihood algorithm “creates a new data set that contains all of the variables included 

in the model plus the variable PHAT that contains the predicted probabilities of the dependent variable. 

These predicted probabilities are then used to construct the weight variable, W. Finally, a weighted least 

squares regression is performed, using W as the weight variable”. 
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collinearity diagnostics in Table 11. The results in Table 11 are similar to those found in 

Table 10 regarding multicollinearity. 

I conclude the data set for the determinant model does not suffer a serious threat 

from multicollinearity. 

 Myers (1990, p. 221) defines outliers as “individual data points that do not fit the 

trend set by the balance of the data.” Table 8 shows potential outliers for some of the 

independent variables in the CLOGIT model, primarily for the TC and MTB variables. 

For Eq. (1), I use diagnostic techniques developed by Hosmer and Lemeshow (2001) 

(specifically for difference variables included in CLOGIT models with potential outliers) 

and address the potential impact of outliers in the results section of this manuscript.  

Descriptive Statistics—Performance Models 

 

 Table 12 summarizes descriptive statistics for the variables included in Eq. (2) 

and Eq. (3) for the matched-pair firms, with separate statistics for the 198 treatment and 

the 198 control firms. The treatment firms have lower reported (mean) lagged levels of 

ROA, MTB ratio, accruals (ACCRUAL), and EBITDA in the year prior to the initial 

outsourcing annual report disclosure compared to the control firm group of firms. The 

treatment firms also exhibit higher (mean) lead levels of ROA and cash flow from 

operations (CFO) compared to the control firms in the year following the initial 

disclosure.  

 The negative mean (median) for the ACCRUAL (GAAP earnings less operating 

cash flow) variable in Eq. (3) for both the treatment and control firms is consistent with 

Barth, Cram, and Nelson (2001), as aggregate accruals include depreciation and 
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amortization, but the acquisition of depreciable and/or amortizable assets are an 

investing, not an operating, activity under SFAS No. 95. 

 In addition, the mean SIZE variable for the treatment firms used in the matching 

process exceeds the corresponding mean SIZE for the control firms. I control for this 

difference by including a SIZE variable in Eq. (2) and Eq. (3). 

 Next, I test the adequacy of the statistical assumptions for data included in the two 

OLS models, including:  1) do the error terms have zero expectation; 2) are the error 

terms normally distributed; 3) are the error terms uncorrelated; and 4) do the error terms 

have constant variance.  

 Identifying outliers in the data helps to reduce potential violation of these 

statistical assumptions. A common strategy to detect outliers is “R-Student”, which 

follows the Student t-distribution. Myers (1990) and Montgomery, Peck and Vining 

(2001) recommend observations with R-Student values greater than two could be 

potential outliers.   

 I also test for high influence points in the data that are unusual in both the 

dependent and independent variable space. High influence points can shift the regression 

line in regression analysis in the direction of the high influence observation. A measure 

for high influence points is Cook’s D, which simultaneously compares all regression 

coefficients. Montgomery, Peck, and Vining (2001) suggest observations with Cook’s D 

values greater than one could be potential influence points.  

 A single point deletion scheme (DFBETAS) can also be used to detect high 

influence points in my data. DFBETAS detect size changes (in terms of standard error 

units) in the coefficients when removing individual observations from the data set. A 
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large DFBETA value implies the observation has some influence on the respective 

regression coefficient. Myers (1990) and Montgomery, Peck, and Vining (2001) both 

define observations as containing high influence points if │DFBETAS│ > 2/√N, where 

N is the number of observations. My study contains N = 398 observations; therefore, I 

consider observations containing │DFBETAS│ greater than 0.100 as potentially high 

influence observations. 

 Leverage points can also have an effect on regression coefficient estimates. 

Leverage measures the distance an independent variable deviates from its mean; 

observations with extreme values are, potentially, points of high leverage. Observations 

with high leverage (i.e., the large H, H diagonal) > 2(M+1)/N, where M is the number of 

independent variables in the model and N is the sample size, may be considered as having 

high leverage. H is therefore 0.071 in both Eq. (2) and Eq. (3) in this study. 

 I first determine values for R-Student, Cook’s D, and DFBETAS
43

 for each 

observation in the performance models. I also check for outliers. I find the data contains a 

large number of outliers, especially for the variables ACCRUAL, EBITDA, GROWTH, 

MTB, and SIZE. Individual elimination of outlier observations, including observations 

with either high levels of influence and/or leverage, or winsorizing the data (even at the 

95/5 level) does not reduce the number of outliers to an acceptable level —especially 

when I evaluate the normality of the remaining observations. 

 The independent variables, including the dependent variables, also exhibit high 

levels of positive kurtosis and both positive and negative skewness. Large positive 

kurtosis indicates a peaked distribution with short, thick tails; positive skewness indicates 

                                                 
43

 As these measures are inter-related, I find observations in my data set with high R-Student 

values also have high Cook’s D and DFBETA values, pointing to a high probability the observation is most 

likely either an outlier or a high influence point. 
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a distribution both skewed to the left and containing a long right-sided tail; negative 

skewness indicates the opposite (Tabachnick and Fidell 2007). Bradley (1982) reports 

statistical inferences become less robust as distributions depart from normality. 

 As a result, following Bradley (1982) and Tabachnick and Fidell (2007), and in 

order to preserve the original matched-pair sample, improve multivariate normality, and 

reduce the impact of influential outliers, I log-transform each continuous variable 

included in performance models (2) and (3). As several of the continuous variables are 

ratios, I include a constant value of one in the log-transformation procedure.
44

  

 After the log-transformation, I check the data, including the residuals, standard 

error of the residuals, and the studentized residuals, and determine both kurtosis and 

skewness decline for the log-transformed variables to acceptable levels.
45

 

 Next, I check for potential multicollinearity. Table 13 shows the Pearson and 

Spearman correlation coefficients for the log-transformed variables. The most significant 

and highest correlation coefficient in the profitability model is between lagged and lead 

ROA (0.698), which is not surprising. In the cash flow model, the highest correlation 

coefficient is between lead CFO and EBITDA (0.588), which again is not surprising.   

 Table 14 evaluates the tolerance, variance inflation factor, eigenvalues, and 

condition index for each of the log-transformed variables using unweighted least squares 

regression. None of the multicollinearity statistics in Table 14 shows evidence of a 

concern for multicollinearity in the variables included in the models. 

                                                 
44

 The log-transformation is performed as follows: if the continuous variable is >= 0, then the new, 

log-transformed variable = log (1+ continuous variable); if the continuous variable is < 0, then the new, 

log-transformed variable = -1 * log (1- continuous variable).  
45

 The Shapiro-Wilk (1965) (W) normality statistic for the log-transformed variables ranges from 

0.602 (for the GROWTH variable) to 0.989 (for the SIZE variable), indicating a high degree of normality 

for the log-transformed variables. 
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 In addition, similar to the determinant model, I perform a weighted least squares 

regression and the results (not included for parsimony) in Table 14 hold when performing 

weighted least squares on the variables included in Eq. (2) and Eq. (3). 

 I conclude the log-transformed data for the performance models does not suffer a 

serious threat from correlation or multicollinearity. 

 I also check the log-transformed data in both models for the potential presence of 

heteroscedasticity (unequal variances). As OLS assumes constant variance, the presence 

of unequal variances causes OLS estimates to be inefficient. I plot the residuals against 

the predicted values of the dependent variable, and I perform White’s test for 

heteroscedasticity. White’s test for heteroscedasticity tests the null hypothesis the 

variance of the residuals is homogenous; small p-values result in rejecting the null 

hypothesis and accepting the alternative hypothesis the variance is not homogeneous.   

 The residual plot for both performance models does not indicate the presence of 

heteroscedasticity. For Eq. (2), the White test chi-square statistic (χ2
) is 38.52, df = 31, 

and the p-value (two-tailed) is 0.166; for Eq. (3), χ2 
is 40.65, df = 31, and the p-value 

(two-tailed) is 0.115. For both models, the p-value is large enough to fail to reject the null 

hypothesis the variance is homogeneous. 
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Chapter 6 

 

Results  

 

 

 I use a determinant (Eq. (1)) and two performance models (Eq. (2) and (3)) to 

measure variables of interest testing H1 through H6. This chapter discusses the results of 

these models, including robustness tests. 

Results of Determinant Model 

 The dependent variable in CLOGIT models has the value of zero or 1 for all 

paired observations – the value does not matter as long as the value for the dependent 

variable is constant (Stokes, Davis, and Koch 2006). I use the value of zero for the 

dependent variable (OSDISC) for each of the paired observations included in Eq. (1).
46

 

 Table 15 shows the results of maximum likelihood estimation for Eq. (1). For the 

matched-pair sample (N = 198), the Nagelkerke pseudo R
2 

(defined as R
2 

/ max R
2
) is 

34.88%. The -2 Log Likelihood statistic is 214.436.
47

 The likelihood ratio, which tests the 

null hypothesis the model with the prescribed independent variables included is 

significantly better than a model containing only the intercept, is statistically significant 

(Likelihood Ratio χ2 
 = 60.050, df  =  8, and p-value < 0.0001, two-tailed).  

 The coefficient on the LEV variable is positive (1.200)
48

 and significant (p-value 

0.082, two-tailed). This finding provides support for H1, suggesting firms with high 

                                                 
 

46
 The results are the same whether I use either the value of zero or the value of 1 for the 

dependent variable in the CLOGIT models. 
47

 The -2 Log Likelihood statistic is a measure of fit from the maximum likelihood estimation 

procedure and the maximized likelihood for the full model including the independent variables. 

 
48

 The coefficient 1.200 means a one unit change in this variable results in a 1.200 unit change in 

the log of odds of making an initial voluntary outsourcing disclosure, or e
1.200 

= 3.320 in the case of the 

LEV variable. 
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amounts of debt are more likely to make initial annual report outsourcing disclosures. 

These results are similar to Watson, Shrives, and Marston (2002), who find (in the case of 

the voluntary disclosure of financial ratios) annual report disclosures are an increasing 

function of leverage. The management of highly leveraged firms may decide to make 

initial annual report disclosure (after previously making a public outsourcing disclosure 

in some other medium) to reduce information asymmetry and agency costs, and possibly 

to emphasize the importance of previous public outsourcing disclosure(s). 

 The coefficient on the variable, TC, is positive (3.465) and significant (p-value 

0.021, two-tailed), suggesting  firms with higher ratios of total operating expenses to 

sales are more likely to make initial annual report disclosure compared to firms  with 

lower corresponding ratios. This result provides support for H2. The initial annual report 

outsourcing disclosure may be a signal the firm is implementing strategies designed to 

reduce current operating expense levels, improve cost efficiency, or perhaps both.  

 At this point, Eq. (1) marginally supports H3 (ROA:  p-value 0.131, two-tailed). 

This result is consistent with the possibility firms having high ROA decide to make initial 

outsourcing annual report disclosures to signal actions (like outsourcing) designed to 

either maintain or improve current levels of profitability.
49

  

 The results for H4, proxied for by the OCF variable, are not significant. 

 The control variables MTB and LOSS are not significant predictors of the 

likelihood a firm makes an initial outsourcing annual report disclosure in Eq. (1). 

 A positive coefficient (0.449) and significant (p-value 0.027, two-tailed) result is 

found for the ANNRET control variable, indicating firms with stock returns in excess of 

market returns are possibly more likely to make initial annual report outsourcing 

                                                 
49

 I test this possibility separately in Eq. (2), the model testing future profitability. 
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disclosures. This result is contrary to the findings of Adhikari and Duru (2006), who find 

no association between ANNRET and the likelihood of voluntary free cash flow-related 

annual report disclosures. 

  The SIZE control variable is both positive (0.497) and significant (p-value  

< 0.0001, two-tailed); this is consistent with prior literature (including Bhushan 1989) 

indicating larger firms are more likely to make voluntary annual report disclosures.
50

  

Robustness Tests: Determinant Model 

 Table 16 (the first two columns) shows the results for Eq. (1) using ROE (return 

on equity) as a replacement proxy for ROA to test H3. I use ROE as a replacement proxy 

in case ROA is impacted by a time delay between the disposals of assets related to 

outsourcing strategies and the disclosure itself. My previous results supporting H1 (LEV) 

and H2 (TC) and the control variables ANNRET and SIZE remain essentially unchanged. 

The coefficient on ROE testing H3 is insignificant. 

Table 16 (the last two columns) shows the results for Eq. (1) using FCF (free cash 

flow) as a replacement proxy for OCF to test H4. My positive and significant results for 

H1 (LEV) and H2 (TC) again remain unchanged. I find stronger support for H3 (the ROA 

variable) in this model substituting FCF for OCF (the coefficient on ROA is 2.588, p-

value 0.099) compared to Table 15. However, I again fail to find support for H4, as the 

coefficient on the FCF variable is insignificant. 

Robustness Tests: Determinant Model-Outliers 

                                                 
              

50
 Performing Eq. (1) without the SIZE control variable confirms the conclusions of Cram, Karan, 

and Stuart (20007) regarding the potential misleading impact on the standard errors in CLOGIT models not 

including the matching variables. The p-values (two-tailed) for the Eq. (1) variables without including 

SIZE as a control variable are as follows:  LEV (0.024); TC (0.082); ROA (0.303); OCF (0.887); MTB 

(0.911); LOSS (0.661); and ANNRET (0.124).  
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 An important part of logistic regression is to assess the fit of the model; normally, 

overall model fit is measured using the Hosmer-Lemeshow chi-square goodness-of-fit 

statistic (H-M statistic). In a matched-pair study, the likelihood function is defined in 

terms of the conditional probability of the observed covariates to the matched-pair 

observation in each stratum. The value of the dependent variable in CLOGIT is fixed for 

each matched-pair at either 0 or 1 (I use 0 in this study). According to Hosmer and 

Lemeshow (2000), it is not possible to determine an H-M statistic in matched-pair 

CLOGIT research designs. 

 Alternatively, Hosmer and Lemeshow (2000) developed a series of diagnostic 

techniques using standard logistic regression routines to assess model fit. These 

diagnostic techniques assess fit by identifying potential matched-pair outliers affecting 

the previously performed maximum likelihood estimates for the model variables. The 

identified matched-pair outliers are then deleted, individually, from the original model to 

determine if the estimated coefficients and chi-square (i.e., p-value) results are unduly 

influenced, one way or the other, by each outlier. 

 I follow Hosmer and Lemeshow (2000, p. 236-243) and perform these diagnostic 

techniques using the matched-pair data.
51

 The diagnostics include plotting the estimated 

logistic probability for each of the difference (i.e., the independent) variables in the 

original CLOGIT model against the resulting change in Pearson chi-square and change in 

deviance after deleting each potential outlier from Eq. (1).  

 I identify five potential matched-pair outliers using these diagnostic techniques. I 

rerun Eq. (1), first deleting, individually, each of the five outliers; Tables 17, 18, and the 

                                                 
51

 I follow detailed procedures outlined by Hosmer and Lemeshow (2000) and provided at the 

following Web site for logistic regression for matched-pair studies:  

http://www.ats.ucla.edu/stat/sas/examples/alr2/hlch7sas.htm 



 70 

first two columns of Table 19 shows the results when each of these five outliers is 

deleted, individually, from Eq. (1). The last two columns of Table 19 provide the results 

after deleting all five outliers simultaneously from Eq. (1).  

 After removing each outlier, I continue to find both positive and significant 

support, at various levels of significance, for the variables of interest testing H1 (LEV), 

H2 (TC), and H3 (ROA). 

 One outlier when deleted from the model (matched-pair number 198, results 

shown in Table 19, the first two columns) results in a negative (-3.526) and significant 

(p-value 0.055, two-tailed) coefficient for OCF, the variable proxying for H4. In this 

case, a negative and significant coefficient on OCF implies firms with negative operating 

cash flows in the year prior to initial disclosure are more likely to make annual report 

outsourcing disclosures. I speculate firms with negative cash flows may be motivated to 

make outsourcing disclosures to signal outsiders the firm is taking steps to improve future 

cash flows.
52

  

Robustness Tests: Determinant Model, Other Tests 

 Additional options available in logistic regression for data analysis are forward 

and backward selection, where each of the independent variables is entered, one at a time, 

into the model. A statistical algorithm checks the importance of each variable and either 

includes or excludes each variable based upon the statistical significance of the 

coefficient for each variable. In logistic regression, at each step of the forward or 

backward selection process, “the most important variable is one that produces the greatest 

change to the log-likelihood in a model not containing the variable (i.e., the one resulting 

in the largest likelihood statistic)” (Hosmer and Lemeshow 2000, p. 116). 

                                                 
52

 I test this assertion using Eq. (3) later in this chapter. 
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 I perform both forward and backward logistic regression selection for the 

independent variables included in the determinant model. For both selection techniques, 

the control variables SIZE and ANNRET are positive and highly significant at the five 

percent level. The variable ROA is positive and highly significant in the forward 

selection model, and the TC variable is positive and highly significant in the backward 

selection model, both at the five percent level of significance, confirming again the 

previous results found for H3 and H2. 

 I log-transform each of the continuous variables included in Eq. (1) (the SIZE 

variable is already log-transformed) and re-run Eq. (1) to determine if potential outliers in 

my data biases either the coefficients or the resulting test statistics. My results found in 

Table 15 remain essentially unchanged, except the coefficient on the LEV variable is 

marginally significant (p-value 0.110, two-tailed).  

 I also substitute the book-to-market (BTM) ratio in Eq. (1), replacing the MTB 

ratio for several reasons. As the book value of firm approaches zero from above, the 

MTB ratio decreases, whereas as book value approaches zero from below, this ratio 

increases. Therefore, holding market value constant, and assuming two firms near the 

value of zero for book value, with one firm at book value = -1, and one firm at book 

value = +1, the MTB value is very small for the former firm, and very large for the latter 

firm. Using the BTM in the model avoids the potential for misleading ranking of the 

firms using the MTB ratio.
53

 Substituting the BTM ratio for the MTB ratio in Eq. (1) does 

not change my results shown in Table 15 for H1, H2, and the control variables ANNRET 

and SIZE. My results for ROA testing H3 are insignificant when I include the BTM 

                                                 
              

53
 Of the N = 198, 86 have negative difference variables for the MTB ratio in Eq. (1) (in other 

words, the MTB ratio for the control firm exceeds the MTB ratio for the treatment firm). 
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control variable in the model, and the BTM control variable, itself, is both negative and 

significant. These results also hold using log-transformed variables in Eq. (1). 

 The ANNRET control variable in Eq. (1) is determined based on market-adjusted 

returns. Alternatively, I find annual ANNRET using market model-adjusted and size-

adjusted returns, and substitute these (individually) for ANNRET in Eq. (1). The positive 

and significant result for the ANNRET variable found in Table 15 hold using these 

different measures of ANNRET in Eq. (1). 

 It is possible the results in Table 15 are influenced by the matching variables not 

specifically controlled for in Eq. (1) – i.e., industry and year. Table 3 shows the largest 

number of firms making initial outsourcing annual report disclosures are low tech firms 

(99 firms out of N = 198).  Table 2 shows approximately half of the sample (100 out of N 

= 198) is obtained from initial disclosures made by firms in the calendar years ending in 

2002 and 2003 which may have been influenced, for example, by the Sarbanes-Oxley Act 

of 2002. At the same time, the variables of interest in Eq. (1) – i.e., LEV, TC, ROA, and 

OCF, may be better predictors of the likelihood of making initial disclosures in a 

particular industry (i.e., HITECH) compared to another industry (i.e., LOWTECH).  

 Also at the same time, the standard error estimates for logistic regression models 

based on maximum likelihood estimation may be incorrect for data sets containing 

clusters, as clusters tend to have similar characteristics and are more likely to be 

correlated. Following Huber (1967), it is important to calculate robust standard errors if 

there is heteroscedasticity in clustered sampling (in the form of intra-cluster correlation) 

present in logistic regression models. 
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 I find no impact on the standard errors shown in Table 15 of clustering on the 

LEV, ROA, or OCF variables, either by industry or by year
54

. I find clustering on the TC 

variable for firms in LOWTECH (i.e., manufacturing) industries, indicating TC may be a 

stronger predictor of the likelihood of annual report disclosure choice for these firms 

compared to non-manufacturing firms. 

 Finally, to test whether the signaling of initial outsourcing voluntary disclosures is 

related to actual (future) levels of TC, ROA, and OCF reported by the firm, I run Eq. (1) 

again, and change the CLOGIT difference covariates for the variables TC, ROA, and 

OCF to the change in each variable (i.e., ∆TC, ∆ROA, and ∆OCF) from t+1 compared to 

t-1.  I re-run Eq. (1) using both continuous and log-transformed measures for the change 

in each of these variables (I retain the other control variables included in Eq. (1)). I find 

that the change in the OCF covariate is both positive and highly significant for both the 

continuous and log-transformed measure, indicating firms may signal future 

(improvements) in operating cash flows when making initial annual report outsourcing 

disclosures. 

 The findings of the determinant model (Eq. (1)) can be summarized as follows. I 

find support for the possibility larger firms and firms with high amounts of leverage and 

operating costs in the year prior to the disclosure are more likely to make initial annual 

report disclosures. I also find firms with positive abnormal stock returns in the fiscal year 

end of the initial disclosure are also possibly more likely to make annual report 

disclosures related to outsourcing. I find marginal support for the possibility that higher-

                                                 
  

54
 The industry clustering I test is HIGHTECH, LOWTECH, and OTHERIND. The year 

clustering I test is pre-2002 and post-2002 (i.e., the potential impact of Sarbanes-Oxley Act of 2002 on 

voluntary disclosures) pre-2000 and post-2000 (i.e., the potential impact of Y2K-related voluntary 

disclosures related to outsourcing IT-related functions); and post-calendar year 2001 and pre-calendar year 

2002 (following Table 2). 
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performing firms (in terms of ROA) also are more likely to make initial outsourcing-

related annual report disclosures.  

Results of Performance Models 

Profitability Model Results 

 I estimate Eq. (2) using a matched-pair sample (N = 396) and OLS to determine 

whether firms making initial outsourcing annual report disclosures in year t are more 

profitable in the year following (i.e., t+1) the initial disclosure compared to firms in the 

same industry also outsourcing but not making annual report disclosure. All variables in 

the model are log-transformed except for the industry control variables (HIGHTECH, 

LOWTECH, and OTHERIND included in the intercept) and OSDISC, the variable of 

interest. 

The first two columns of Table 20 show the results for Eq. (2).The model explains 

49.08% of the variation in the proxy for profitability and the dependent variable, ROAt+1, 

in the year following the initial disclosure. I find lagged ROA is a significant and positive 

predictor of future firm profitability (coefficient = 0.611, p-value <0.0001, two-tailed), 

confirming the same result found for this variable found by Dunn, Kohlbeck and Magilke 

(2007) for offshoring firms. I also find future profitability increases positively and 

significantly with the lagged market-to-book (MTB) ratio (coefficient = 0.013, p-value 

0.026, two-tailed), consistent with the findings for this variable by Core, Holthausen, and 

Larcker (1999) estimating lead accounting operating performance 

The coefficients on the industry control variables (HIGHTECH, LOWTECH, and 

OTHERIND included in the intercept) and on the GROWTH and SIZE control variables 

are not statistically significant in the first two columns of Table 20. 
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 The coefficient on the variable of interest testing H5, OSDISC, is both positive 

(β4 = 0.014) and marginally significant (p-value 0.117, two-tailed), indicating marginal 

support firms making initial disclosures are more profitable in the year following the 

initial disclosure. The results for the OSDISC variable suggest firms making initial 

annual report outsourcing disclosures outperform firms  choosing not to make annual 

report  disclosure by approximately 1.4 percentage points (in terms of ROA) in the year 

following the disclosure.
55

 These results are consistent with the possibility firms making 

voluntary annual report disclosures signal future improvements in profitability. These 

results are also consistent with prior research in both outsourcing announcements 

(Bartov, Yeo, and Tao 2002) and offshoring disclosure events (Dunn, Kohlbeck, and 

Magilke 2007), both of which find firms report improved operating performance in the 

period immediately following voluntary disclosure. 

Robustness Tests: Profitability Model
56

 

 The profitability model, Eq. (2), is a levels model testing whether firms signal 

improved profitability in the year immediately following their initial outsourcing annual 

report disclosure. It is somewhat problematic and presumptive to assume the firm will 

obtain benefits from outsourcing in the year immediately following the initial outsourcing 

annual report disclosure. For example, outsourcing payroll-related tasks can be 

implemented relatively quickly; thus, the related performance benefits are potentially 

                                                 
55

  I follow Halvorsen and Palmquist (1980) and Kennedy (1981) when interpreting the coefficient 

of dichotomous variables (OSDISC in the case of Eq. (2)) when the dependent variable is log-transformed 

(ROA t+1 in the case of Eq. (2)). The result developed in these papers is that if b is the estimated coefficient 

on the dichotomous variable, and V(b) is the estimated variance of b, then:  g = 100 [exp(b – V(b)/2) -1], 

where g is the estimated percentage impact of the dichotomous variable on the log-transformed variable 

being explained in the model. The difference using the above calculation and my presented results is not 

significant. 
56

 For the data included in the each of the models described in the robustness tests, I test the 

adequacy of the statistical assumptions. In each case, similar to Eq. (2), I log-transform each continuous 

variable for reasons similar to those described in Chapter 5. 
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measurable in t+1. On the other hand, manufacturing or information technology related 

outsourcing decisions are, operationally, more complicated; in such cases, the 

performance effects may occur over a period of years. A lack of publicly disclosed 

outsourcing contract information in annual reports combined with a lack of consistent and 

comparable disclosures related to firm activities outsourced (Table 5) and reasons for 

outsourcing (Table 6) also makes it difficult to estimate the benefit period (in terms of the 

number of years) for outsourcing for the firms included in this study. 

 To compensate for this limitation, I test the dependent variable measures in the 

performance models several ways over a three-year period subsequent to t, the initial 

disclosure fiscal year end for the treatment firms. I include the same independent variable 

measures shown in Eq. (2) in these additional tests.  

 Concurrently, to determine if the improvement in operating performance is either 

short-lived or, potentially, contains some element of persistence, I repeat Eq. (2) and 

change the dependent variable profitability measure, ROA, to two years (i.e., ROAt+2) 

and three years (i.e., ROAt+3) after the initial disclosure, in two separate OLS models. 

 The last two columns of Table 20 show the results of Eq. (2) including ROAt+2 as 

the dependent variable. The model explains 37.38% of the variation in ROA two years 

after the initial outsourcing disclosure by the matched-pair firms. Four firms in my 

original matched-pair sample do not have data available for t+2, reducing the sample size 

to N = 388.
57

  

 I find lagged ROA is a positive (0.497) and significant (p-value < 0.0001, two-

tailed) predictor of firm performance two years after the initial disclosure. I also find 

                                                 
57

 In the case of missing data for either the treatment or the control firm, I eliminate the related 

matched-pair observation from the sample. 
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future profitability increases significantly for firms in low technology industries 

(LOWTECH coefficient = 0.020, p-value 0.053, two-tailed) and other industries 

(OTHERIND coefficient in the intercept = 0.035, p-value 0.003, two-tailed). This result 

provides evidence the financial benefits (in terms of improved firm performance) from 

outsourcing for firms in these two particular industry groupings takes possibly more than 

one year to realize.
58

 

 The coefficient on the variable of interest, OSDISC, is both positive (0.022) and 

significant (p-value 0.018, two-tailed), indicating firms making initial disclosures are 

more profitable by approximately 2.2 percentage points (in terms of ROA) two years 

after the initial disclosure, compared to their peer non-annual report disclosers. This 

result provides evidence the signal of profitability improvement made by firms disclosing 

in year t may not be temporary.   

 I test the null hypothesis the coefficient on OSDISC for the model where the 

dependent variable is ROAt+2 is equal to the coefficient on OSDISC for the model where 

the dependent variable is ROAt+1. I find the null hypothesis can be rejected (F-value = 

17.50, p=0.0000, two-tailed), implying there is a significant difference between 

profitability two years after the initial disclosure compared to the year immediately 

following the initial disclosure.  

 The first two columns of Table 21 show Eq. (2) including ROAt+3 as the 

dependent variable three years after the initial disclosure. The adjusted R
2 

is now 30.51%, 

and the sample size decreases to N = 372 (i.e., seven matched-pair of firms have missing 

                                                 
            

58
 The industry-related coefficients are the incremental effects of each related variable, holding all 

other variables in the model constant. 
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data in t+3). Lagged ROA remains a positive and highly significant predictor of future 

ROA three years after the initial disclosure.  

 Profitability decreases significantly for firms in high technology industries three 

years after the initial disclosure (coefficient = -0.041, p-value 0.005, two-tailed), possibly 

due to the competitive nature of these industries (i.e., pharmaceuticals and computer and 

office equipment firms are examples of industries included in the HIGHTECH industry 

variable classification). Profitability continues to increase positively and significantly for 

disclosing firms outside of either high or low technology (the intercept in the model, 

which includes OTHERIND, is significant at the 0.004 level, two-tailed). The coefficient 

on LOWTECH is insignificant, indicating the positive impact on profitability for firms in 

this industry found in t+2 is perhaps short-lived. 

 The coefficient on the variable of interest, OSDISC, remains positive (0.017) and 

significant (p-value 0.087, two-tailed), providing further evidence the improvement in 

profitability continues several years after the initial annual report disclosure. The 

coefficient on OSDISC indicates firms making an initial disclosure achieve profitability 

levels (in terms of ROA) approximately 1.7 percentage points greater than non-disclosing 

firms in the third year following the initial annual report disclosure (i.e. year t).  

 The last two columns of Table 21 shows the results substituting return on equity 

(ROEt+1) as an alternative proxy for ROA in Eq. (2). I find similar results for Eq. (2) 

substituting ROE for ROA for both the dependent and independent variable, except 

profitability increases positively and significantly with the size of the firm (SIZE 

coefficient = 0.014, p-value 0.065, two-tailed). The coefficient on OSDISC remains 

positive (0.017) and marginally significant (p-value 0.106, two-tailed).  
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 Table 22 substitutes the sum of ROA for the dependent variable for two different 

periods in two separate models: the two years (i.e., ΣROA [t+1 plus t+2]) and the three 

years (ΣROA [t+1, t+2, and t+3]) following the initial disclosure year, year t. My results 

for the variable of interest, OSDISC, remain unchanged when using the sum of ROA as 

the dependent variable in Eq. (2) for these two different periods.  

 Table 23 substitutes the average ROA for the dependent variable for the same two 

periods of time tested in the ROA sum models (i.e., two-year average ROA = [ROA (t+2) 

+ (t+1) / 2] and three-year average ROA = [ROA (t+3, t+2, and t+1) / 3]. My results for 

the variable of interest, OSDISC, remain unchanged when using average ROA as the 

dependent variable for these two different periods.  

 Similar to the robustness test performed for Eq. (1), I replace the control variable 

MTB with BTM and re-run Eq. (2). My results shown in the first two columns of Table 

20 for Eq. (2) remain essentially unchanged, and the BTM variable is both negative and 

significant. 

 Also similar to the robustness test performed for Eq. (1), I control for the year of 

the initial outsourcing by including in Eq. (2) various year dichotomous variables in the 

same configurations as discussed in the robustness test section for Eq. (1).  My results 

again in Table 20, the first two columns, remain essentially unchanged. 

 OLS regression assumes the residuals are independent. My matched-pair sample 

potentially includes clustered data originating from the matching variable: industry (i.e., 

HIGHTECH, LOWTECH, and OTHERIND). It is possible the variables in Eq. (2) within 

each industry classification, for example, are not independent, which could lead to 

residuals that are not independent within the industry classifications. To test the potential 
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impact on my results of industry clustering, I first determine my data used for Eq. (2) is 

correlated within industry, but is independent between the three industries. I then obtain 

an estimate of the coefficients and standard errors, taking into account the intra-industry 

observations are not independent. I find the variable of interest in Eq. (2), OSDISC is still 

marginally significant, similar to the first two columns of Table 20 when the dependent 

variable is ROAt+1, providing again marginal support for H5. 

 In summary, I find firms possibly signal improvement in profitability (proxied by 

ROA) in the year following initial annual report outsourcing disclosure compared to the 

firms in the same industry not making an annual report disclosure during the sample 

period, supporting H5. I also find  the improvement in profitability may possibly not be 

temporary. 

Cash Flow Model Results 

 I estimate Eq. (3) using a matched-pair sample (N = 396) and OLS to determine 

whether initial outsourcing annual report disclosure is associated with future operating 

cash flow. All variables in the model are log-transformed except for the industry control 

variables (HIGHTECH, LOWTECH, and OTHERIND, included in the intercept) and 

OSDISC, the variable of interest. 

 The first two columns of Table 24 show the results for Eq. (3).The model explains 

34.44% of the variation in future operating cash flow (the dependent variable, OCFt+1), in 

the year following initial disclosure for the matched-pair firms. I find the lagged control 

variable, ACCRUAL, is a negative and significant predictor of operating cash flow in the 

year following the initial disclosure, similar to the findings of Doyle, Lundholm, and 

Soliman (2003), I find EBITDA is a positive and significant predictor of operating cash 
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flow, similar to Dunn, Kohlbeck, and Magilke (2007) for firms voluntarily disclosing 

offshoring arrangements. The other control variables in Eq. (3), including the industry 

control variables, are not statistically significant. 

 The coefficient on the variable of interest testing H6, OSDISC, is insignificant, 

indicating firms making initial disclosures signal no significant change (either positive or 

negative) in  short-term operating cash flow. This finding is contrary to Dunn, Kohlbeck, 

and Magilke (2007), who find an association between offshoring disclosures and 

increases in firm operating cash flows in t+1.  

 A possible explanation for this difference is the short-term effects of offshoring 

and outsourcing on operating cash flow may differ. Offshoring generally involves 

relocating portions of a firm’s business operations (and the associated jobs) offshore to 

developing countries to take advantage of lower costs. As a result, the cash flow impact 

of offshoring may be faster, in terms of operating cash flow, in comparison to 

outsourcing due to the sheer scope and nature of the offshoring activity. 

Robustness Tests: Cash Flow Model 

 To further test the results for Eq. (3), and to determine if there is an association 

between initial outsourcing annual report disclosures and future operating cash flow, I 

repeat Eq. (3) and change the dependent variable measure, OCF, to two years (i.e., 

OCFt+2) and three years (i.e., OCFt+3) after the initial disclosure, in two separate OLS 

models. 

 The last two columns of Table 24 show the results for the model including OCFt+2 

as the dependent variable. The model explains 27.98% of the variation in OCF two years 
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after the initial disclosure. Four firms in my original matched-pair sample do not have 

data available for t+2, reducing the sample size to N = 388.
59

 

 I find lagged EBITDA is a positive (0.387) and significant (p-value < 0.0001, 

two-tailed) predictor of operating cash flow two years after the initial disclosure, similar 

to the findings for this variable in Dunn, Kohlbeck, and Magilke (2007) for offshoring 

firms.  The last two columns of Table 24 also show firms not in HIGHTECH or 

LOWTECH industries generate a significant (p-value 0.036, two-tailed) amount of 

positive operating cash flow which is approximately 4.4 percentage points higher than 

other firms in their same industry two years after the disclosure. Table 24 also shows 

firms in HIGHTECH industries generate a marginally significant (p-value 0.128, two-

tailed) amount of negative (2 percentage points lower) operating cash flow two years 

after the disclosure. 

 The coefficient on the variable of interest, OSDISC, is both positive (0.017) and 

significant (p-value 0.058, two-tailed), indicating firms making initial disclosures 

generate operating cash flow levels (on average) which are approximately 1.7 percentage 

points higher two years after the initial disclosure, compared to their peer non-annual 

report disclosers. This positive and significant coefficient on OSDISC provides some 

limited support for H6 in year two. 

 The first two columns of Table 25 show the results for Eq. (3) three years after the 

initial disclosure. The adjusted R
2 

is 23.22%, and the sample size decreases to N = 370 

(i.e., 185 matched-pair firms remain). The coefficient on the variable of interest, 

OSDISC, is insignificant (similar to results for the OSDISC variable when the dependent 

                                                 
59

 In the case of missing data for either the treatment or the control firm, I eliminate the related 

matched-pair observation from the sample. 
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variable is OCF in t+1), indicating the positive cash flow previously found two years 

after the initial disclosure is possibly short-lived.  

 I also substitute free cash flow (FCF) in t+1 for OCF as the dependent variable in 

Eq. (3). The last two columns of Table 25 show substituting FCF for OCF does not 

change the lack of significance of the variable of interest, OSDISC, in Eq. (3). 

 Table 26 tests the sum of OCF in the years following the initial annual report 

disclosure as the dependent variable in two separate robustness checks. The first two 

columns of Table 26 show the results when the dependent variable is the sum of OCF for 

the two years following the initial disclosure. The coefficient on OSDISC is positive 

(0.019) and marginally significant (p-value 0.173, two-tailed), indicating the cumulative 

impact on operating cash flow is marginally positive for the first two years (combined) 

following the initial disclosure.  

 The last two columns of Table 26 show the results for Eq. (3) when the dependent 

variable is the sum of OCF for the three years following disclosure. The coefficient on 

OSDISC is not statistically significant. 

 Table 27 shows the results for Eq. (3) including average OCF for the two years 

and three years following disclosure, in separate models. Similar to the results discussed 

above, the coefficient on OSDISC is marginally significant (p-value 0.118, two-tailed) 

using the average OCF for the first two years following disclosure as the dependent 

variable. 

 Table 27 shows the significant result for the industry control variable 

OTHERIND found using OCFt+2 as the dependent variable hold using average OCF for 

both the first two and the first three years after the initial disclosure. The marginally 
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negative and significant coefficient found on the HIGHTECH industry control variable 

using OCF t+2 as the dependent variable holds using average OCF for the first three years 

as the dependent variable. 

 The coefficient on OSDISC is not significant using the average OCF for the first 

three years following disclosure as the dependent variable in Eq. (3). 

 Similar to the profitability (Eq. (2) model, I include various year dichotomous 

variables, as year is one of the matching variables.  My results shown in the first two 

columns of Table 24 remain unchanged when including these various year dichotomous 

variables. 

 Similar to the determinant (Eq. (1)) and the profitability (Eq. (2)) models, I 

replace the control variable, MTB, in Eq. (3) with BTM and re-run Eq. (3).  My results 

shown in the first two columns of Table 24 remain unchanged, and the coefficient on the 

BTM variable is both negative and significant. The variable of interest, OSDISC, is again 

insignificant. 

 Similar to Eq. (2), (where the dependent variable is lead ROA and one of the 

control variables is lagged ROA), I re-run Eq. (3) replacing the control variable EBITDA 

with lagged OCF (i.e., OCFt-1). My results shown in the first two columns of Table 24 

remain unchanged; the coefficient on the control variable ACCRUAL is again negative 

and significant, and the coefficient on the replacement control variable, OCF t-1, is both 

positive and significant. The variable of interest, OSDISC, remains insignificant. 

 Similar to Eq. (2), I test for the potential impact of clustering by industry 

classification (i.e., HIGHTECH, LOWTECH, and OTHERIND) on my results for Eq. 

(3). My results shown in the first two columns of Table 24 remain unchanged, and the 
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variable of interest, OSDISC, remains insignificant for each industry in tests related to 

clustering. 

 In summary, I fail to find conclusive results supporting H6 and an association 

between initial annual report outsourcing disclosures and the signaling of either increases 

or decreases in operating cash flow in the year immediately following the initial 

disclosure. I find some support for the possibility increases in operating cash flow occur 

two years after the initial annual report disclosure in additional robustness tests, and 

significant increases and decreases may occur in certain industries in the period(s) 

following initial annual report disclosure. 
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Chapter 7 

 

Summary of Results and Implications 

 

I investigate several hypotheses associated with a firm’s decision to initially 

disclose outsourcing in their annual report between 1993 and 2003. These hypotheses are 

developed using variables obtained from agency theory, signaling theory, and the 

voluntary disclosure theory literatures. I then determine whether an association exists 

between determinants of the disclosure decision, subsequent performance, and the initial 

disclosure choice. I use a matched-pair set of firms, both disclosing outsourcing publicly 

prior to the initial annual report disclosure by the treatment firm, to test the disclosure 

choice. 

Results provide evidence highly leveraged firms are more likely to make 

voluntary and initial outsourcing annual report disclosures, consistent with agency theory 

considerations. Highly leveraged firms may voluntarily disclose to reduce information 

asymmetry and emphasize the importance of previous outsourcing public disclosures. 

Highly leveraged firms may also decide to voluntarily disclose outsourcing to possibly 

assure (or reassure) debtholders strategies designed to either maintain or improve 

performance are being implemented by management. 

Results also provide evidence cost efficiency in the period leading up to initial 

disclosure may be associated with the likelihood of the initial disclosure. Specifically, I 

find firms with a high ratio of total operating expense to sales are more likely to make 
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initial disclosure, perhaps signaling management is taking steps (including outsourcing) 

to reduce current operating expense levels. 

Results also find evidence firm profitability in the period leading up to the initial 

disclosure increase the likelihood of disclosure. It is not clear if the disclosure signals the 

firm wishes to maintain or improve current levels of profitability. Potentially, combined 

with the results of the operating cost hypothesis discussed previously, the profitability 

disclosure implication is the firm may by signaling the desire to improve current 

profitability levels. 

I find firms making initial outsourcing annual report disclosure possibly signal 

improved profitability in the year following the initial disclosure. I also find the 

improvement in profitability signaled by the initial disclosure may have an element of 

persistence for several years following the initial disclosure. At the same time I find, 

using industry-control variables, evidence firms outside of high technology may benefit 

to a greater extent from outsourcing, especially two and three years after the initial 

disclosure. 

I find firms making initial disclosure generally do not signal improved 

performance in terms of future cash flows in the period immediately following the initial 

disclosure. I find some evidence of improved future cash flows in the second year 

following the initial disclosure, indicating it possibly takes more than one year for the 

firm to realize cash flows savings after the initial disclosure. 

The results of this study have implications for both the FASB and IASB, as they 

jointly develop a Conceptual Framework in Financial Reporting. Potentially, my results 
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provide some evidence outsourcing disclosures are relevant to capital market providers, a 

fundamental consideration of the joint FASB/IASB project. 

 At the same time, the results show outsourcing annual report disclosures are not 

consistent between firms, potentially reducing the value of such voluntary disclosures. 

This lack of consistency should be of interest to the SEC, as it continues to encourage 

firms to make voluntary annual report disclosures related to strategies or actions affecting 

future earnings and cash flows. 

This study provides empirical evidence of firm performance characteristics in the 

period leading up to initial voluntary disclosures for a large number of firms over an 

extended period. As such, this study contributes to the voluntary disclosure literature by 

identifying firm motivations, in terms of financial performance measures using archival 

data, for making voluntary disclosures.  

Finally, this study contributes to the outsourcing literature in particular by 

providing evidence of the potential benefits to the firm of outsourcing. Results in prior 

literature are mixed whether outsourcing results in increased profitability to the firm in 

the period following outsourcing implementation. 

A limitation of this study is the results pertain only to firms making initial 

outsourcing annual report disclosures during the study period. The results found in this 

manuscript may not apply to all firms outsourcing all or any type of activities or 

functions during the study period. Another limitation is the possibility some firms making 

initial annual report disclosures may have commenced their outsourcing-related activities 

prior to making the initial annual report disclosure; in such cases, there is also a 
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possibility such firms may already have already benefited from implementing 

outsourcing in the fiscal year(s) prior to making the initial annual report disclosure.  
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Table 1. Sample Determination. 

 

Number of firm and firm years disclosing keywords related to  

outsourcing (“outsourcing or outsources or outsourced or  

outsource”) in their annual reports on Form 10-K contained in the  

Russell 3000 Index for fiscal years ending between 1993-2003                           3,328 

 

Less: Firm outsourcing 10-K disclosures related to: 

 Suppliers of outsourcing services only (1,391) 

 

 Other than the first annual report disclosure year (1,026) 

 

 Other than supplier and/or recipient disclosures (233) 

 

 The discontinuance of undisclosed prior  

 outsourcing activities (48) 

 

Total number of firms disclosing outsourcing keywords in 

their annual report for the first time between calendar years 

1993-2003 before the items below 630 

 

Less:    Firms with no match found in Compustat or  

            CRSP or missing Compustat or CRSP data                                                   128 

 

 Firms with 1-Digit SIC classification = 6 136 

 

 Firms with no previous public outsourcing disclosures 64 

  

 Firms without an appropriate match 104 

 

Final Sample-Treatment Firms and Matched Control Firms 198 
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Table 2. Summary of Sample by Calendar Year 1993-2003. 

 

Calendar Year Ending 

December 31 

Initial Firm Outsourcing 

Annual Report Disclosures 
% 

   

 1993 1 0.51 

 1994 4 2.02 

 1995 1 0.51 

 1996 5 2.53 

 1997 3 1.52 

 1998 23 11.62 

 1999 16 8.08 

 2000 17 8.59 

 2001 28 14.14 

 2002 54 27.27 

 2003 46 23.23 

 Totals 198 100.00 
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Table 3. Industry Composition of Matched-Pair Sample. 

 

 

Industry Grouping SIC Classification Codes Number of Firms % 

 

 

High Tech Firms 283, 357, 360-368, 481, 737, 873 43 21.72 

Low Tech Firms 200–399, except for above 99 50.00 

Other All other codes except above 56 28.28 

Total Firms  198 100.00 

 

 

 

Table 4. Treatment Firm Disclosures—Annual Report Location. 

 

 

Description of Annual Report 10-K Item Number  Number % of Total 

 

 

1. Business 105 41.67 

2. Property 3 1.19 

7. Management’s Discussion and Analysis 104 41.27 

8. or 15. Financial Statements and Supplementary Data 40 15.87 

Totals (some firms disclose outsourcing in 

multiple Item Numbers in their 10-Ks)     252     100.00 
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Table 5. Treatment Firm Disclosures—Firm Activity Outsourced. 

 

 

Outsourced Firm Activity Number of Firms % 

 

 

No Activity Specified 10 5.05 

Manufacturing 91 45.96 

Purchasing/warehousing/distribution 

or order fulfillment/logistics 14 7.07 

Information technology/information 

systems 20 10.10 

Human resources/payroll functions 3 1.52 

Administration and accounting 

including billing, collection, and 

customer service claims 9 4.55 

Research and development 7 3.54 

Customer training 2 1.01 

Aircraft/locomotive/ship 

maintenance 2 1.01 

Internal audit 2 1.01 

Manage investments 1 0.51 

Call center activities 1 0.51 

Credit card operations 5 2.53 

Deposit or loan transactions 2 1.01 

Food concession services 2 1.01 

Certain undefined corporate 

activities 7 3.54 

Property management functions 2 1.01 

Long-term customer financing 1 0.51 

In-flight duty free services 2 1.01 

Sports book betting 1 0.51 

Multiple activities disclosed  

at one time 14 7.07 

Totals 198 100.00 
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Table 6. Treatment Firm Disclosures—Reason for Outsourcing. 

 

 

Reason for Outsourcing Number of Firms % 

 

 

Cost savings 62 31.31 

Focus on core business 2 1.01 

Lack of manufacturing capacity 2 1.01 

No comment or reason found 100 50.51 

Improve technology environment 1 0.51 

Reduce capital expenditures 9 4.55 

Increase customer satisfaction 2 1.01 

Increase operating efficiency 2 1.01 

Manage growth more effectively 1 0.51 

Limit operational risks 1 0.51 

Expand existing product portfolio 1 0.51 

Utilize suppliers expertise 1 0.51 

Increase sales 1 0.51 

Increase free cash flow 2 1.01 

Multiple reasons disclosed 11 5.56 

Total 198 100.00 
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Table 7. Descriptive Statistics—Matched-Pair Firms in Determinant Model. 
 

   Treatment Firms: N = 198   

 

Variables
1
 

 

Mean 

Standard 

Deviation 

25th 

Percentile 

 

Median 

75th 

Percentile 
 

Maximum 

 
Minimum 

        

LEV 0.256 0.230 0.063 0.241 0.366 1.447 0.000 

TC 2.656 19.953 0.814 0.875 0.954 279.822 0.588 

ROA 0.100 0.191 0.065 0.126 0.180 0.786 -0.963 

OCF 0.057 0.166 0.036 0.081 0.135 0.481 -1.144 

MTB 3.168 4.809 1.204 2.037 3.990 38.612 -16.160 

LOSS 0.298 0.459 0.000 0.000 1.000 1.000 0.000 

ANNRET 0.126 0.762 -0.325 -0.013 0.324 5.112 -0.908 

SIZE 4843.41 11465.75 255.67 756.76 3241.40 98651.00 5.84 

        

   Control Firms: N = 198   

 

Variables
1
 

 

Mean 
Standard 

Deviation 

25th 

Percentile 

 

Median 

75th 

Percentile 
 

Maximum 

 

Minimum 

LEV 0.221 0.170 0.053 0.203 0.354 0.722 0.000 

TC  0.900 0.203 0.837 0.889 0.941 2.632 0.226 

ROA 0.114 0.124 0.068 0.124 0.179 0.374 -0.576 

OCF 0.076 0.213 0.034 0.097 0.157 0.383 -2.590 

MTB 3.347 9.062 0.917 1.665 2.412 110.872 0.347 

LOSS 0.278 0.449 0.000 0.000 1.000 1.000 0.000 

ANNRET  0.035 0.647 -0.356 -0.091 0.260 3.385 -0.974 

SIZE 2515.49 6162.32 71.05 351.64 1346.91 47603.14 8.15 

The variables LEV, TC, ROA, OCF, MTB and ANNRET are ratios; OSDISC and LOSS are dichotomous variables. SIZE is a 

continuous variable. Each of the variables are determined as of t-1, the year prior to the initial outsourcing annual report 

disclosure by the treatment firms, except as indicated below. 

        
1
Variable definitions:         

LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets (annual 

data item 6). 

 

TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses, Compustat annual data 

items 41 and 189, respectively) divided by total net sales (annual data item 12). 

 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by average total 

assets (annual data item 6). 

 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6).  

 

MTB is the market-to-book ratio [(Compustat annual data item 25 * annual data item 199) divided by annual data item 60)]. 

 

LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise.  

 

ANNRET is the firm's stock return in excess of the market return (i.e., market-adjusted returns) using compounded monthly 

return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being  the fiscal year-end month 

of the year containing the treatment firms' initial outsourcing annual report disclosure. 
 
SIZE is total assets (Compustat annual data item 6). 
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Table 8. Descriptive Statistics—CLOGIT (Difference) Variables (N = 198). 

 

 

 

Variables
1
 

 

 

Mean 

 

 

Std Dev 

 

25th 

Percentile 

 

 

Median 

 

75th 

Percentile 

 

 

Maximum 

 

 

Minimum 

Paired- 

means  

t test 

value 

         

LEV 0.034 0.253 -0.128 0.004 0.153 1.267 -0.655  1.90
*
 

TC 1.757 19.972 -0.074 -0.002 0.077 279.193 -1.672 1.24 

ROA -0.015 0.215 -0.097 -0.001 0.067 0.748 -0.957 -0.96 

OCF -0.019 0.269 -0.096 -0.018 0.062 2.624 -1.287 -1.00 

MTB -0.179 10.285 -0.869 0.323 1.988 37.832 -108.791 -0.25 

LOSS 0.020 0.570 0.000 0.000 0.000 1.000 -1.000 0.50 

ANNRET 0.091 0.890 -0.273 0.045 0.437 3.752 -3.979 1.43 

SIZE 2327.92 9884.46 -136.76 315.32 2036.22 75002.00 -36825.09 3.31*** 

 
* / *** The matched-pair difference between the paired means is significantly different at the 0.10 /   0.01 levels using a 

paired comparison t test, two-tailed.   

         

The variables LEV, TC, ROA, OCF, MTB and ANNRET are ratios; LOSS is a dichotomous variable. SIZE is a 

continuous variable.   

        
1 Each of the variables are determined as of t-1, the year prior to the initial outsourcing annual report disclosure by the 

treatment firms, except as indicated below. Each variable is the determined as follows, and is the difference between the 

treatment firm and control firm observation:   

LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets 

(annual data item 6). 

 

TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses, Compustat annual 

data items 41 and 189, respectively) divided by total net sales (annual data item 12). 

 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

average total assets (annual data item 6). 

 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199/ annual data item 60). 

 

LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise. 

 

ANNRET is the firm's stock return in excess of the market return (i.e., market-adjusted returns) using compounded 

monthly return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being the 

fiscal year-end month of the year containing the treatment firms' initial outsourcing annual report disclosure. 

 
SIZE is total assets (Compustat annual data item 6). 
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Table 9. Pearson and Spearman Correlation Coefficients—CLOGIT (Difference) 

Determinant Model (Eq. 1) Variables (N = 198). 

 

Variables
1 

LEV TC ROA OCF MTB LOSS ANNRET SIZE 

-0.028 -0.056 -0.096 -0.101 0.111 -0.009 0.077 LEV 1 

0.699 0.431 0.178 0.158 0.120 0.902 0.279 

-0.019 -0.107 -0.090 0.000 0.141 -0.055 -0.044 TC 

0.793 

1 

0.133 0.209 0.995 0.048 0.438 0.536 

-0.059 -0.128 0.302 0.100 -0.470 0.102 0.195 ROA 

0.410 0.011 

1 

0.211 0.162 0.113 0.152 0.006 

-0.173 -0.150 0.316 0.044 -0.292 0.213 0.177 OCF 

0.015 0.050 0.151 

1 

0.542 0.075 0.003 0.013 

-0.148 -0.331 0.150 0.201 0.032 -0.051 0.008 MTB 

0.038 <0.0001 0.143 0.005 

1 

0.655 0.474 0.913 

0.105 0.492 -0.547 -0.484 -0.101 0.080 -0.165 LOSS 

0.143 <0.0001 <0.0001 <0.0001 0.159 

1 

0.265 0.020 

-0.022 -0.071 0.076 0.112 -0.047 0.024 -0.124 ANNRET 

0.760 0.318 0.288 0.115 0.511 0.734 

1 

0.082 

0.108 -0.355 0.198 0.131 0.159 -0.180 1 SIZE 

0.128 <0.0001 0.005 0.066 0.026 0.011 

-0.072 

0.315  

 
Pearson (Spearman) correlation coefficients are above (below) the diagonal. 

Pearson (Spearman) coefficients are followed by p-values (two-tailed) directly below the respective coefficients.  
 

1 Each variable is the determined as follows, and is the difference between the treatment firm and control firm 

observation:        

LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets 

(annual data item 6). 

       

TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses, Compustat annual 

data items 41 and 189, respectively) divided by total net sales (annual data item 12). 

 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

average total assets (annual data item 6). 

      

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6).  

 

MTB is the market-to-book ratio [(Compustat annual data item 25 * annual data item 199) divided by annual data item 

60)]. 

 

LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise. 

  

ANNRET is the firm's return in excess of the market return (i.e., market-adjusted returns) using compounded monthly 

return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being  the fiscal year-

end month of the year containing the treatment firms' initial outsourcing annual report disclosure. 

 

SIZE is the natural log of total assets (Compustat annual data item 6). 
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Table 10. Determinant Model—Multicollinearity Statistics for the Matched-Pair 

                    Firms (N = 396). 

 
Variance Condition  

Variables
1 

 

Tolerance Inflation Factor 

 

Eigenvalue Index 

Intercept . 0.000 2.885 1.000 

LEV 0.963 1.039 1.608 1.339 

TC 0.974 1.027 1.046 1.661 

ROA 0.371 2.694 0.883 1.807 

OCF 0.476 2.103 0.784 1.918 

MTB 0.980 1.021 0.435 2.575 

LOSS 0.661 1.513 0.224 3.590 

ANNRET 0.980 1.021 0.135 4.617 

SIZE 0.886 1.129 0.121 4.968 

 
Using OLS, with the dependent variable (OSDISC) = 1 for treatment firm’s making initial outsourcing annual report 

disclosures, 0 for the matched-pair control firms, this table provides multicollinearity statistics for the variables 

included in the CLOGIT model for the treatment and control firms, stacked, with N = 398. 

 
 The variables LEV, TC, ROA, OCF, MTB and ANNRET are ratios; OSDISC and LOSS are dichotomous variables. SIZE is a 

 continuous variable. Each of the variables is determined as of t-1, the year prior to the initial outsourcing annual report 

 disclosure by treatment firms, except as indicated below. 

 
1 Variable definitions:       

LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets 

(annual data item 6). 

 

TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses, Compustat annual 

data items 41 and 189, respectively) divided by total net sales (annual data item 12). 

 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by the 

average total assets (annual data item 6). 

      

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6).  

 

MTB is the market-to-book ratio [(Compustat annual data item 25 * annual data item 199) divided by annual data item 

60)]. 

 

LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise.  

 

ANNRET is the firm's return in excess of the market return (i.e., market-adjusted returns) using compounded monthly 

return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being  the fiscal year-

end month of the year containing the treatment firms' initial outsourcing annual report disclosure. 

 

SIZE is the natural log of total assets (Compustat annual data item 6). 
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Table 11. Determinant Model—Multicollinearity Statistics for the Matched-Pair 

  Firms—Using Weighted Least Squares Regression (N = 396). 

 
 

Variance      Condition  

Variables
1 

 

Tolerance    Inflation Factor 

 

Eigenvalue Index 

Intercept .      0.000   3.721  1.000 

LEV 0.922 1.085 1.550 1.549 

TC 0.325 3.075 0.995 1.933 

ROA 0.284 3.516 0.797 2.161 

OCF 0.449 2.228 0.457 2.852 

MTB 0.979 1.022 0.296 3.544 

LOSS 0.683 1.464 0.174 4.626 

ANNRET 0.982 1.018 0.009 8.624 

SIZE 0.797 1.621 0.005 9.568 

 
Using weighted least squares regression, with the dependent variable (OSDISC) = 1 for treatment firm’s making initial 

outsourcing annual report disclosures, 0 for the matched-pair control firms, this table provides multicollinearity 

statistics for the variables included in the CLOGIT model for the treatment and control firms, stacked, with N = 398. 

 

  The variables LEV, TC, ROA, OCF, MTB and ANNRET are ratios; OSDISC and LOSS are dichotomous variables. 

  SIZE is a continuous variable. Each of the variables is determined as of t-1, the year prior to the initial outsourcing 

  annual report disclosure by treatment firms, except as indicated below. 
 

1 Variable definitions:       

LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets 

(annual data item 6). 

       

TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses, Compustat annual 

data items 41 and 189, respectively) divided by total net sales (annual data item 12). 

 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

average total assets (annual data item 6). 

      

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

  

MTB is the market-to-book ratio [(Compustat annual data item 25 * annual data item 199) divided by annual data item 

60)]. 

 

LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise. 

  

ANNRET is the firm's return in excess of the market return (i.e., market-adjusted returns) using compounded monthly 

return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being the fiscal year-

end month of the year containing the treatment firms' initial outsourcing annual report disclosure. 

 
SIZE is the natural log of total assets (Compustat annual data item 6). 
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Table 12. Descriptive Statistics for Matched-Pair Firms—Performance Models 

                     (Eq. (2) and (3)). 
 
 

   Treatment Firms: N=198   
 

Variables
1
 

 

Mean 

Standard 

Deviation 

25th 

Percentile 

 

Median 

75th 

Percentile 

 

Maximum 

 

Minimum 

Lagged (t-1): 
        

OSDISC 1.000 0.000 1.000 1.000 1.000 1.000 1.000 

ROA 0.100 0.191 0.065 0.126 0.180 0.786 -0.963 

GROWTH 0.517 3.269 -0.043 0.055 0.171 36.863 -0.616 

MTB 3.168 4.809 1.204 2.037 3.990 38.612 -16.160 

SIZE 4843.41 11465.75 255.67 756.76 3241.40 98651.00 5.84 

ACCRUAL -0.077 0.100 -0.111 -0.063 -0.030 0.358 -0.585 

EBITDA 0.094 0.191 0.065 0.127 0.178 0.535 -1.167 

Lead (t+1):         

ROA 0.126 0.159 0.082 0.134 0.197 0.669 -0.813 

CFO 0.077 0.125 0.040 0.089 0.130 0.477 -0.524 

   Control Firms: N=198   

 

Variables
1
 

 

Mean 

Standard 

Deviation 

25th 

Percentile 

 

Median 

75th 

Percentile 

 

Maximum 

 

Minimum 

Lagged (t-1): 
        

OSDISC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ROA 0.114 0.124 0.068 0.124 0.179 0.374 -0.576 

GROWTH 0.059 0.348 -0.058 0.040 0.122 2.619 -0.828 

MTB 3.347 9.062 0.917 1.665 2.412 110.872 0.347 

SIZE 2515.49 6162.32 71.05 351.64 1346.91 47603.14 8.16 

ACCRUAL -0.097 0.284 -0.120 -0.074 -0.024 0.349 -3.802 

EBITDA 0.101 0.223 0.066 0.119 0.173 0.355 -2.619 

Lead (t+1):         

ROA 0.117 0.129 0.071 0.116 0.182 0.598 -0.922 

CFO 0.075 0.105 0.029 0.078 0.129 0.310 -0.649 

 

The variables ROA, GROWTH, MTB, ACCRUAL, EBITDA and OCF are ratios; OSDISC is a dichotomous variable. 
SIZE is a continuous variable. Lagged (t-1) is the year prior to t, the year of the treatment firms’ initial annual report 
outsourcing disclosure; lead (t+1) is the year following t. 
 
1 Each variable is determined as follows:       
OSDISC is 1 for treatment firms with an annual report outsourcing disclosure in year t, 0 for the matched-pair control 
firms. 
        
ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 
average total assets (annual data item 6). 
      
GROWTH is the percentage change in net sales (Compustat annual data item 12) from t-1 compared to t-2 [calculated 
as (t-1 less t-2) / t-2]. 
      
MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199/ annual data item 60). 
 
ACCRUAL is GAAP earnings (Compustat annual data item 172, net income) less cash flow from operations (annual 
data item 308) divided by total assets (annual data item 6). 
    
EBITDA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 
total assets (annual data item 6). 
      
CFO is cash flow from operations (Compustat annual data item 308) divided by total assets (annual data item 6). 
 
SIZE is total assets (Compustat annual data item 6) in t-1. 
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Table 13. Pearson and Spearman Correlation Coefficients—Log-Transformed  

                      Variables in Performance Models. 
 

Profitability Model  (N = 396) 

 

Variables
1 

 
ROAt+1 

 

ROAt-1 

 

GROWTH 

 

OSDISC 

HIGH 

TECH 

LOW 

TECH 

 

MTB 

 

SIZE 

ROAt+1 1 0.698 -0.088 0.027 -0.183 0.154 0.239 0.156 

  <.0001 0.081 0.594 0.000 0.002 <.0001 0.002 

ROAt-1 0.620 1 -0.137 -0.046 -0.243 0.155 0.226 0.231 

 <.0001  0.006 0.358 <.0001 0.002 <.0001 <.0001 

GROWTH -0.111 0.254 1 0.137 0.026 -0.057 0.102 -0.071 

 0.026 <0.0001  0.006 0.607 0.254 0.043 0.160 

OSDISC 0.075 0.001 0.074 1 0.012 -0.005 0.031 0 

 0.134 0.980 0.140  0.806 0.920 0.541 1 

HIGHTECH -0.137 -0.235 -0.070 0.012 1 -0.522 -0.013 -0.152 

 0.006 <.0001 0.164 0.806  <.0001 0.795 0.003 

LOWTECH 0.108 0.186 -0.020 -0.005 -0.522 1 0.040 0.045 

 0.032 0.000 0.697 0.920 <.0001  0.432 0.369 

MTB 0.376 0.426 0.179 0.135 -0.009 0.035 1 0.020 

 <.0001 <.0001 0.000 0.007 0.859 0.492  0.688 

SIZE 0.128 0.163 -0.081 0 -0.177 0.074 0.031 1 

 0.002 .001 0.106 1 0.000 0.144 0.534  

Cash Flow Model (N = 396) 

 

Variables
1 

 

CFOt+1 

 
ACCRUAL 

 

EBITDA 

 

GROWTH 

 

OSDISC 

HIGH 

TECH 

LOW 

TECH 

 

SIZE 

CFOt+1 1 0.227 0.588 -0.028 0.008 -0.148 0.127 0.133 

  <.0001 <.0001 0.573 0.880 0.003 0.011 0.008 

ACCRUAL -0.002 1 0.496 0.115 0.034 -0.064 0.095 0.087 

 0.965  <.0001 0.022 0.497 0.201 0.058 0.082 

EBITDA 0.522 0.160 1 -0.115 -0.032 -0.218 0.161 0.245 

 <.0001 0.000  0.022 0.524 <.0001 0.001 <.0001 

GROWTH 0.106 0.311 0.203 1 0.137 0.026 -0.057 -0.071 

 0.035 <0.0001 <0.0001  0.006 0.607 0.254 0.160 

OSDISC 0.037 0.020 0.000 0.074 1 0.012 -0.005 0 

 0.462 0.693 0.997 0.140  0.806 0.920 1 

HIGHTECH -0.057 -0.080 -0.231 -0.070 0.012 1 -0.522 -0.152 

 0.257 0.112 <.0001 0.164 0.806  <.0001 0.003 

LOWTECH 0.069 0.070 0.190 -0.020 -0.005 -0.522 1 0.045 

 0.169 0.164 0.000 0.697 0.920 <.0001  0.369 

SIZE 0.080 0.016 0.172 -0.081 0 -0.177 0.074 1 

 0.112 0.745 0.000 0.106 1 0.000 0.144  

 

This table presents the Pearson (Spearman) correlation coefficients for the log-transformed variables included in the 

performance models. Pearson (Spearman) correlation coefficients are above (below) the diagonal, followed by p-value 

(two-tailed) directly below the coefficients. 
 

1 Each variable is log-transformed and determined as of t-1, except as indicated: 

ROAt+1 is lead (i.e., t+1) earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 

13) divided by average total assets (total assets for t plus total assets for t+1 divided by 2). 

 

Table 13 (continues) 
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Table 13. (continued) 

 
GROWTH is the percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 [(t-1 less t-2) / 

t-2]. 

 
OSDISC is 1 for treatment firms with an annual report outsourcing disclosure in year t, 0 for the matched-pair control 

firm. 

 

HIGHTECH is 1 for firms with Compustat SIC 3-digit codes = 283 (Drugs), 357 (Computer and Office Equipment), 

360-368 (Electronics), 481 (Telephone Communications), 737 (Computer Programming, Software, and Data 

Processing), or 873 (Research, Development, and Testing Services), following Francis and Schipper (1999), 0 

otherwise. 

 
LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (Manufacturing) except for those firms included 

in HIGHTECH; 0 otherwise. 

 

OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH, 0 otherwise, and is included in the intercept in 

the OLS models. 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 

 

SIZE is total assets (Compustat annual data item 6). 

 

CFOt+1 is cash flow from operations on the statement of cash flows (Compustat annual data item 308) divided by total 

assets (annual data item 6). 

 
ACCRUAL is GAAP earnings (Compustat annual data item 172, net income) less cash flow from operations (annual 

data item 308) divided by total assets (annual data item 6). 

 
EBITDA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

total assets (annual data item 6). 
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Table 14. Performance Models—Multicollinearity Statistics for Log-Transformed 

                   Variables in Performance Models (N = 396). 
 

Profitability Model 

Variance Condition  

Variables
1
 

 

Tolerance Inflation Factor 

 

Eigenvalue Index 

Intercept . 0.000 4.539 1.000 

ROAt-1 0.833 1.201 1.125 2.008 

GROWTH 0.942 1.061 0.913 2.229 

OSDISC 0.980 1.021 0.536 2.910 

HIGHTECH 0.689 1.451 0.415 3.309 

LOWTECH 0.723 1.384 0.258 4.195 

MTB 0.926 1.079 0.184 4.965 

SIZE 0.932 1.073 0.029 12.486 

     

Cash Flow Model 

Variance Condition  

Variables
1
 

 

Tolerance Inflation Factor 

 

Eigenvalue Index 

Intercept . 0.000 3.995 1.000 

ACCRUALS 0.718 1.393 1.222 1.808 

EBITDA 0.663 1.508 0.989 2.010 

GROWTH 0.928 1.078 0.833 2.190 

OSDISC 0.980 1.021 0.444 2.999 

HIGHTECH 0.696 1.438 0.325 3.506 

LOWTECH 0.719 1.390 0.164 4.934 

SIZE 0.924 1.082 0.029 11.709 
 

1 Each variable is log-transformed and determined as of t-1, except as indicated: 
ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 
average total assets [(total assets for t plus total assets for t+1) divided by 2]. 
 
GROWTH is the percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 [(t-1 less t-2) / 
t-2]. 
 
OSDISC is 1 for treatment firms with an annual report outsourcing disclosure in year t, 0 for the matched-pair control 
firm. 
 
HIGHTECH is 1 for firms with Compustat SIC 3-digit codes = 283 (Drugs), 357 (Computer and Office Equipment), 
360-368 (Electronics), 481 (Telephone Communications), 737 (Computer Programming, Software, and Data 
Processing), or 873 (Research, Development, and Testing Services), 0 otherwise. 
 
LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (Manufacturing) except for those firms included 
in HIGHTECH; 0 otherwise. 
 
OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH, 0 otherwise, and is included in the intercept in 
the OLS models. 
 
MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 
 
SIZE is total assets (Compustat annual data item 6). 
 
ACCRUAL is GAAP earnings (Compustat annual data item 172, net income) less cash flow from operations (annual 
data item 308) divided by total assets (annual data item 6). 
 
EBITDA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 
total assets (annual data item 6). 
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Table 15. Results for Determinant Model—Eq. (1). 

Variables
1 

Coefficient p-value
* 

H1: LEV 1.200 0.082 

H2: TC 3.465 0.021 

H3: ROA 2.379 0.131 

H4: OCF 0.477 0.664 

MTB -0.003 0.857 

LOSS 0.026 0.939 

ANNRET 0.449 0.027 

SIZE 0.497 <0.0001 

   

N 198  
 

  

Model Fit Statistics:   

Cox and Snell R
2 
(%) 26.16  

Nagelkerke R
2 
(%)

 
34.88  

-2 Log Likelihood 214.436  

Likelihood Ratio 60.050 (df=8) <0.0001 
 

* p-values are two-tailed. 

 

Dependent variable in the model is OSDISC = 0. 

 

Cox and Snell R2 is the generalized coefficient of determination. 

Nagelkerke R2 is defined as R2 / max R2. 

 

Log Likelihood (-2 Log Likelihood) is the model fit statistic with covariates. 

 

Likelihood Ratio tests the null hypothesis coefficients for each independent variable equals zero. 

 
1 Each variable is determined as follows, and is the difference between the treatment firm and control firm observation: 

LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets 

(annual data item 6). 

 

TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses, Compustat annual 

data items 41 and 189, respectively) divided by total net sales (annual data item 12). 

 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

average total assets (annual data item 6). 

 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 

 

LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise. 

 

ANNRET is the firm’s return in excess of the market return (i.e., market-adjusted returns) using compounded monthly 

return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being the fiscal year-

end month of the year containing the treatment firm’s initial outsourcing annual report disclosure. 

 

SIZE is the natural log of total assets (Compustat annual data item 6). 
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Table 16. Results for Determinant Model–Eq. (1)—Robustness Tests. 

 

 Eq. (1): 

ROE replaces ROA 

for H3 

Eq. (1): 

FCF replaces OCF 

for H4 

Variables
1 

Coefficient p-value
* 

Coefficient p-value
* 

H1: LEV 1.145 0.123 1.121 0.104 

H2: TC 2.275 0.049 3.868 0.012 

H3: ROE/ROA -0.012 0.909 2.588 0.099 

H4: OCF/FCF 0.651 0.522 0.658 0.499 

MTB -0.002 0.892 -0.003 0.864 

LOSS -0.156 0.625 0.073 0.833 

ANNRET 0.452 0.027 0.490 0.018 

SIZE 0.481 <0.0001 0.504 <0.0001 

     

N 198  198  
 

    

Model Fit Statistics:     

Cox and Snell R
2 
(%) 25.29  26.67  

Nagelkerke R
2 
(%)

 
33.72  35.56  

-2 Log Likelihood 216.750  209.831  

Likelihood Ratio 57.736 (df=8) <0.0001 60.496 (df=8) <0.0001 
* p-values are two-tailed. 

 
Dependent variable in the models is OSDISC = 0. 
 
Cox and Snell R2 is the generalized coefficient of determination. 
Nagelkerke R2 is defined as R2 / max R2. 
 
Log Likelihood (-2 Log Likelihood) is the model fit statistic with covariates. 
 
Likelihood Ratio tests the null hypothesis coefficients for each independent variable equals zero.  
 
1 Each variable is determined as follows, and is the difference between the treatment firm and control firm observation: 
LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets 
(annual data item 6). 
 
TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses. Compustat annual 
data items 41 and 189, respectively) divided by total net sales (annual data item 12). 
 
ROE is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 
average total shareholders’ equity (annual data item 216). 
 
ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 
average total assets (annual data item 6). 
 
OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 
 
FCF is cash flow from operations (Compustat annual data item 308) less capital expenditures (annual data item 128) 
divided by total assets (annual data item 6). 
 
MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 
 
LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise. 
 
ANNRET is the firm’s return in excess of the market return (i.e., market-adjusted returns) using compounded monthly 
return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being the fiscal year-
end month of the year containing the treatment firm’s initial outsourcing annual report disclosure. 
 
SIZE is the natural log of total assets (Compustat annual data item 6).
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Table 17. Results for Determinant Model—Eq. (1) Robustness Tests (continued). 
 

  

Excluding outlier 

observation 19 

 

Excluding outlier 

observation 103 

Variables
1 

Coefficient p-value
* 

Coefficient p-value
* 

H1: LEV 1.277 0.067 1.158 0.092 

H2: TC 4.126 0.012 3.648 0.014 

H3: ROA 2.572 0.106 3.057 0.067 

H4: OCF 1.028 0.364 0.782 0.472 

MTB -0.011 0.585 -0.006 0.748 

LOSS 0.039 0.910 0.149 0.672 

ANNRET 0.444 0.030 0.377 0.069 

SIZE 0.535 <0.0001 0.509 <0.0001 

     

N 197  197  
 

    

Model Fit Statistics:     

Cox and Snell R
2 
(%) 27.69  26.56  

Nagelkerke R
2 
(%)

 
36.92  35.42  

-2 Log Likelihood 209.231  212.273  

Likelihood Ratio 63.870 (df=8) <0.0001 60.827 (df=8) <0.0001 
* p-values are two-tailed. 

 

Dependent variable in the models is OSDISC = 0. 

 

Cox and Snell R2 is the generalized coefficient of determination. 

Nagelkerke R2 is defined as R2 / max R2. 

 

Log Likelihood (-2 Log Likelihood) is the model fit statistic with covariates. 

 

Likelihood Ratio tests the null hypothesis coefficients for each independent variable equals zero.  

 
1 Each variable is determined as follows, and is the difference between the treatment firm and control firm observation: 

LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets 

(annual data item 6). 

 

TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses, Compustat annual 

data items 41 and 189, respectively) divided by total net sales (annual data item 12). 

 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

average total assets (annual data item 6). 

 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 

 

LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise. 

 

ANNRET is the firm’s return in excess of the market return (i.e., market-adjusted returns) using compounded monthly 

return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being the fiscal year-

end month of the year containing the treatment firm’s initial outsourcing annual report disclosure. 

 

SIZE is the natural log of total assets (Compustat annual data item 6). 
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Table 18. Results for Determinant Model—Eq. (1) Robustness Tests (continued). 

 
  

Excluding outlier 

observation 122 

 

Excluding outlier 

observation 193 

Variables
1 

Coefficient p-value
* 

Coefficient p-value
* 

H1: LEV 1.256 0.070 1.223 0.078 

H2: TC 3.486 0.021 3.602 0.018 

H3: ROA 2.257 0.151 2.330 0.139 

H4: OCF 0.555 0.611 0.531 0.626 

MTB 0.013 0.606 -0.004 0.812 

LOSS 0.001 0.997 -0.000 0.998 

ANNRET 0.451 0.026 0.584 0.008 

SIZE 0.491 <0.0001 0.502 <0.0001 

     

N 197  197  
 

    

Model Fit Statistics:     

Cox and Snell R
2 
(%) 26.10  27.01  

Nagelkerke R
2 
(%)

 
34.80  36.01  

-2 Log Likelihood 213.516  211.073  

Likelihood Ratio 59.584 

(df=8) 

<0.0001 62.026 (df=8) <0.0001 

* p-values are two-tailed. 

 

Dependent variable in the models is OSDISC = 0. 

 

Cox and Snell R2 is the generalized coefficient of determination. 

Nagelkerke R2 is defined as R2 / max R2. 

 

Log Likelihood (-2 Log Likelihood) is the model fit statistic with covariates. 

 

Likelihood Ratio tests the null hypothesis coefficients for each independent variable equals zero.  

 
1 Each variable is determined as follows, and is the difference between the treatment firm and control firm observation: 

LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets 

(annual data item 6). 

 

TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses, Compustat annual 

data items 41 and 189, respectively) divided by total net sales (annual data item 12). 

 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

average total assets (annual data item 6). 

 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 

 

LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise. 

 

ANNRET is the firm’s return in excess of the market return (i.e., market-adjusted returns) using compounded monthly 

return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being the fiscal year-

end month of the year containing the treatment firm’s initial outsourcing annual report disclosure. 

 

SIZE is the natural log of total assets (Compustat annual data item 6). 
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Table 19. Results for Determinant Model—Eq. (1) Robustness Tests (continued). 
 

  

Excluding outlier observation 198 

 

Excluding all five outlier observations 

Variables
1 

Coefficient p-value
* 

Coefficient p-value
* 

H1: LEV 1.003 0.154 1.125 0.116 

H2: TC 4.865 0.005 5.176 0.004 

H3: ROA 5.845 0.005 5.123 0.014 

H4: OCF -3.526 0.055 -1.689 0.416 

MTB -0.005 0.775 -0.010 0.736 

LOSS -0.042 0.908 0.000 0.998 

ANNRET 0.381 0.063 0.465 0.040 

SIZE 0.546 <0.0001 0.565 <0.0001 

     

N 197  193  
 

    

Model Fit Statistics:     

Cox and Snell R
2 
(%) 29.34  29.73  

Nagelkerke R
2 
(%)

 
39.12  39.64  

-2 Log Likelihood 204.691  199.465  

Likelihood Ratio 68.409 (df=8) <0.0001 68.090 (df=8) <0.0001 
* p-values are two-tailed. 

 

Dependent variable in the models is OSDISC = 0. 

 

Cox and Snell R2 is the generalized coefficient of determination. 

Nagelkerke R2 is defined as R2 / max R2. 

 

Log Likelihood (-2 Log Likelihood) is the model fit statistic with covariates. 

 

Likelihood Ratio tests the null hypothesis coefficients for each independent variable equals zero.  

 
1 Each variable is determined as follows, and is the difference between the treatment firm and control firm observation: 

LEV is total short-term (Compustat annual data item 34) and long-term (annual data item 9) debt divided by total assets 

(annual data item 6). 

 

TC is total operating expenses (cost of goods sold plus selling, general, and administrative expenses, Compustat annual 

data items 41 and 189, respectively) divided by total net sales (annual data item 12). 

 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

average total assets (annual data item 6). 

 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 

 

LOSS is 1 if income before extraordinary items (Compustat annual data item 18) is < 0, 0 otherwise. 

 

ANNRET is the firm’s return in excess of the market return (i.e., market-adjusted returns) using compounded monthly 

return data obtained from the CRSP database over the monthly event window (-11, 0), with t=0 being the fiscal year-

end month of the year containing the treatment firm’s initial outsourcing annual report disclosure. 

 

SIZE is the natural log of total assets (Compustat annual data item 6). 



 119 

Table 20. Results for Performance Model—Profitability (Eq. (2)) Main Model and 

                 Robustness Test 

 

 Dependent Variable 

 ROAt+1 ROAt+2 

Variables
1 

coefficient p-value* coefficient p-value* 

Intercept 0.025 0.219 0.035 0.003 

ROAt-1 0.611 <0.0001 0.497 <0.0001 

GROWTH -0.003 0.812 0.001 0.898 

H5: OSDISC 0.014 0.117 0.022 0.018 

HIGHTECH 0.002 0.872 -0.015 0.271 

LOWTECH 0.012 0.245 0.020 0.053 

MTB 0.013 0.026 0.008 0.209 

SIZE -0.0002 0.920 0.0001 0.655 

     

N 396  388  

Adjusted R
2
 (%) 49.08  37.38  

F-value 55.38 <0.0001 37.36 <0.0001 

* p-values are two-tailed.  

 

Year t is the year of the initial outsourcing annual report disclosure by the treatment firm. 

 
 1 Each variable is log-transformed and determined as of t-1, except as indicated: 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13)  

divided by average total assets (annual data item 6). 

 

GROWTH is percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 

 [(t-1 less t-2) / t-2]. 

 

OSDISC is 1 for treatment firms with initial annual report disclosure in year t, 0 for the control firms. 

 

HIGHTECH is 1 for firms in following industries:  drugs; computer and office equipment; electronics; 

telephone communication; computer programming, software, and data processing; research, development, 

and testing services; 0 otherwise. 

 

LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (manufacturing), except for firms 

included in HIGHTECH, as of year t; 0 otherwise. 

 

OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH; 0 otherwise. OTHERIND is included 

in the intercept. 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data 

item 60). 

 

SIZE is total assets (Compustat annual data item 6). 
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Table 21. Results for Performance Model—Profitability (Eq. (2)) Robustness Tests 

                (continued). 

 

 Dependent Variable 

 ROAt+3 ROEt+1 

Variables
1 

coefficient p-value* coefficient p-value* 

Intercept 0.065 0.004 0.028 0.162 

ROAt-1 / ROE t-1 0.413 <0.0001 0.293 <0.0001 

GROWTH -0.005 0.736 -0.046 0.232 

H5: OSDISC 0.017 0.087 0.017 0.106 

HIGHTECH -0.041 0.005 0.041 0.094 

LOWTECH 0.011 0.360 0.012 0.209 

MTB -0.0004 0.946 0.141 <0.0001 

SIZE 0.0003 0.900 0.014 0.065 

     

N 372  396  

Adjusted R
2
 (%) 30.51  30.63  

F-value 24.27 <0.0001 25.92 <0.0001 
* p-values are two-tailed.  

 

Year t is the year of the initial outsourcing annual report disclosure by the treatment firm. 

 
1 Each variable is log-transformed and determined as of t-1, except as indicated: 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

average total assets (annual data item 6). 

 

ROE is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

average total shareholders’ equity (annual data item 216). 

 

GROWTH is percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 [(t-1 less t-2) / t-2]. 

 

OSDISC is 1 for treatment firms with initial annual report disclosure in year t, 0 for the control firms. 

 

HIGHTECH is 1 for firms in following industries:  drugs; computer and office equipment; electronics; telephone 

communication; computer programming, software, and data processing; research, development, and testing services;  

0 otherwise. 

 

LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (manufacturing), except for firms included in 

HIGHTECH; 0 otherwise. 

 

    OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH; 0 otherwise. OTHERIND is included 

    in the intercept. 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 

 

SIZE is total assets (Compustat annual data item 6). 
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Table 22. Results for Performance Model—Profitability (Eq. (2)) Robustness Tests 

                (continued). 

 

 Dependent Variable 

 ∑ROA[(t+1)+ (t+2)] ∑ROA[(t+1)+ (t+2)+(t+3)] 

Variables
1 

coefficient p-value* coefficient p-value* 

Intercept 0.012 0.034 0.136 0.004 

ROAt-1 0.822 <0.0001 1.226 <0.0001 

GROWTH -0.002 0.735 -0.013 0.633 

H5: OSDISC 0.020 0.031 0.038 0.067 

HIGHTECH -0.002 0.587 -0.054 0.071 

LOWTECH 0.006 0.112 0.032 0.183 

MTB 0.006 0.030 0.011 0.420 

SIZE -0.0002 0.854 0.0005 0.920 

     

N 386  372  

Adjusted R
2
 (%) 47.85  45.13  

F-value 51.65 <0.0001 44.59 <0.0001 

* p-values are two-tailed.  

 

Year t is the year of the initial outsourcing annual report disclosure by the treatment firm. 

 

Dependent variables are ∑ROA for the indicated periods following the initial outsourcing annual report disclosure 

by the treatment firm. 
 

1 Each variable is log-transformed and is determined as of t-1 except as indicated: 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item13) divided by 

average total assets (annual data item 6). 

 

GROWTH is the percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 [(t-1 less t-2) 

/ t-2]. 

 

OSDISC is 1 for treatment firms with initial annual report disclosure in year t, 0 for the control firms. 

 

HIGHTECH is 1 for firms in following industries:  drugs; computer and office equipment; electronics; telephone 

communication; computer programming, software, and data processing; research, development, and testing services; 

0 otherwise. 

 

LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (manufacturing), except for firms included in 

HIGHTECH; 0 otherwise. 

 

    OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH; 0 otherwise. OTHERIND is included 

    in the intercept. 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 

 

SIZE is total assets (Compustat annual data item 6). 
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Table 23. Results for Performance Model—Profitability (Eq. (2)) Robustness Tests  

                (continued). 

 

 Dependent Variable 

 Average ROA[(t+2)+(t+1)] Average ROA[(t+3)+(t+2)+(t+1)] 

Variables
1 

coefficient p-value* coefficient p-value* 

Intercept 0.069 0.042 0.049 0.011 

ROAt-1 0.982 <0.0001 0.517 <0.0001 

GROWTH -0.005 0.800 -0.002 0.879 

H5: OSDISC 0.030 0.042 0.017 0.049 

HIGHTECH -0.015 0.486 -0.019 0.124 

LOWTECH 0.026 0.136 0.014 0.169 

MTB 0.018 0.070 0.005 0.363 

SIZE -0.0005 0.909 -0.0007 0.763 

     

N 386  372  

Adjusted R
2
 (%) 47.94  45.11  

F-value 51.77 <0.0001 44.56 <0.0001 
* p-values are two-tailed.  

 

Year t is the year of the initial outsourcing annual report disclosure by the treatment firm. 

 

Dependent variable is average ROA for the indicated periods following the initial outsourcing annual report 

disclosure by the treatment firm. 

 
1 Each variable is log transformed and determined as of t-1, except as indicated: 

ROA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item13) divided by 

average total assets (annual data item 6). 

 

GROWTH is percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 [(t-1 less t-2) / t-2]. 

 

OSDISC is 1 for treatment firms with initial annual report disclosure in year t, 0 for the control firms. 

 

HIGHTECH is 1 for firms in following industries:  drugs, computer and office equipment, electronics, telephone 

communication, computer programming, software, and data processing, research, development, and testing services; 

0 otherwise. 

 

LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (manufacturing), except for firms included in 

HIGHTECH; 0 otherwise. 

 

    OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH; 0 otherwise. OTHERIND is included 

    in the intercept. 

 

MTB is the market-to-book ratio (Compustat annual data item 25 * annual data item 199 / annual data item 60). 

 

SIZE is total assets (Compustat annual data item 6). 
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Table 24. Results for Performance Model—Cash Flow (Eq. (3)) Main Model and 

                 Robustness Test. 

 

 Dependent Variable 

 OCFt+1 OCFt+2 

Variables
1 

coefficient p-value* coefficient p-value* 

Intercept 0.020 0.298 0.044 0.036 

ACCRUAL -0.088 0.036 -0.040 0.384 

EBITDA 0.444 <0.0001 0.387 <0.0001 

GROWTH 0.015 0.195 0.002 0.873 

H6: OSDISC 0.005 0.554 0.017 0.058 

HIGHTECH 0.0004 0.972 -0.020 0.128 

LOWTECH 0.008 0.425 0.0007 0.945 

SIZE -0.0007 0.762 -0.002 0.433 

     

N 396  388  

Adjusted R
2
 (%) 34.44  27.98  

F-value 30.64 <0.0001 22.42 <0.0001 

* p-values are two-tailed.  

 

Year t is the year of the initial outsourcing annual report disclosure by the treatment firm. 

 
1 Each variable is log transformed and is determined as of t-1, except as indicated: 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

 

ACCRUAL is GAAP earnings (Compustat annual data item 172, net income) less cash flow from operations (annual 

data item 308) divided by total assets (annual data item 6). 

 

EBITDA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

total assets (annual data item 6). 

 

GROWTH is percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 [(t-1 less t-2) / t-2]. 

 

OSDISC is 1 for treatment firms with initial annual report disclosure in year t, 0 for the control firms. 

 

HIGHTECH is 1 for firms in following industries:  drugs; computer and office equipment; electronics; telephone 

communication; computer programming, software, and data processing; research, development, and testing services;  

0 otherwise. 

 
LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (manufacturing), except for firms included in 

HIGHTECH; 0 otherwise. 

 

    OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH; 0 otherwise. OTHERIND is included 

    in the intercept. 

 

SIZE is total assets (Compustat annual data item 6). 
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Table 25. Results for Performance Model—Cash Flow (Eq. (3)) Robustness Tests 

                (continued). 

 

 Dependent Variable 

 OCFt+3 FCFt+1 

Variables
1 

coefficient p-value* coefficient p-value* 

Intercept 0.033 0.094 -0.020 0.296 

ACCRUAL -0.260 <0.0001 -0.031 0.460 

EBITDA 0.323 <0.0001 0.339 <0.0001 

GROWTH -0.006 0.579 -0.0003 0.977 

H6: OSDISC 0.004 0.666 0.006 0.504 

HIGHTECH -0.028 0.023 0.008 0.521 

LOWTECH 0.005 0.644 0.026 0.010 

SIZE -0.0002 0.908 0.026 0.838 

     

N 370  394  

Adjusted R
2
 (%) 23.22  25.86  

F-value 16.99 <0.0001 20.58 <0.0001 
* p-values are two-tailed.  

 

Year t is the year of the initial outsourcing annual report disclosure by the treatment firm. 

 
1 Each variable is log-transformed and is determined as of t-1, except as indicated: 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

 

FCF is cash flow from operations (Compustat annual data item 308) less capital expenditures (annual data item 128) 

divided by total assets (annual data item 6). 

 

ACCRUAL is GAAP earnings (Compustat annual data item 172, net income) less cash flow from operations (annual 

data item 308) divided by total assets (annual data item 6). 

 

EBITDA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

total assets (annual data item 6). 

 

GROWTH is percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 [(t-1 less t-2) / t-2]. 

 

OSDISC is 1 for treatment firms with initial annual report disclosure in year t, 0 for the control firms. 

 

HIGHTECH is 1 for firms in following industries:  drugs; computer and office equipment; electronics; telephone 

communication; computer programming, software, and data processing; research, development, and testing services: 

0 otherwise. 

 

LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (manufacturing), except for firms included in 

HIGHTECH; 0 otherwise. 

 

    OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH; 0 otherwise. OTHERIND is included 

    in the intercept. 

 

SIZE is total assets (Compustat annual data item 6). 
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Table 26. Results for Performance Model—Cash Flow (Eq. (3)) Robustness Tests 

                (continued). 

 

 Dependent Variable 

 ∑OCF[(t+1)+ (t+2)] ∑OCF[(t+1)+ (t+2)+(t+3)] 

Variables
1 

coefficient p-value* coefficient p-value* 

Intercept 0.058 0.068 0.095 0.026 

ACCRUAL -0.142 0.045 -0.341 0.0004 

EBITDA 0.755 <0.0001 0.977 <0.0001 

GROWTH 0.017 0.381 0.006 0.799 

H6: OSDISC 0.019 0.173 0.017 0.379 

HIGHTECH -0.019 0.343 -0.047 0.085 

LOWTECH 0.009 0.580 0.010 0.635 

SIZE -0.020 0.623 -0.002 0.759 

     

N 388  370  

Adjusted R
2
 (%) 36.51  35.25  

F-value 32.72 <0.0001 29.78 <0.0001 
* p-values are two-tailed.  

 

Year t is the year of the initial outsourcing annual report disclosure by the treatment firm. 

 

Dependent variables are ∑OCF for the indicated periods following the initial outsourcing annual report disclosure by 

the treatment firm. 

 
1 Each variable is log-transformed and is determined as of t-1, except as indicated: 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

 

ACCRUAL is GAAP earnings (Compustat annual data item 172, net income) less cash flow from operations (annual 

data item 308) divided by total assets (annual data item 6). 

 

EBITDA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

total assets (annual data item 6). 

 

GROWTH is percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 [(t-1 less t-2) / t-2]. 

 

OSDISC is 1 for treatment firms with initial annual report disclosure in year t, 0 for the control firms. 

 

HIGHTECH is 1 for firms in following industries:  drugs; computer and office equipment; electronics; telephone 

communication; computer programming, software, and data processing; research, development, and testing services;  

0 otherwise. 

  

LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (manufacturing), except for firms included in 

HIGHTECH; 0 otherwise. 

 

    OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH; 0 otherwise. OTHERIND is included 

    in the intercept. 

 

SIZE is total assets (Compustat annual data item 6). 
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Table 27. Results for Performance Model—Cash Flow (Eq. (3)) Robustness Tests 

                (continued). 

 

 Dependent Variable 

 Average OCF[(t+2)+(t+1)] Average OCF[(t+3)+(t+2)+(t+1)] 

Variables
1 

coefficient p-value* coefficient p-value* 

Intercept 0.034 0.090 0.035 0.041 

ACCRUAL -0.043 0.330 -0.128 0.0007 

EBITDA 0.481 <0.0001 0.392 <0.0001 

GROWTH 0.010 0.430 0.003 0.750 

H6: OSDISC 0.014 0.118 0.007 0.315 

HIGHTECH -0.009 0.067 -0.017 0.106 

LOWTECH 0.004 0.677 0.003 0.688 

SIZE -0.002 0.429 -0.001 0.596 

     

N 388  370  

Adjusted R
2
 (%) 38.16  35.84  

F-value 35.03 <0.0001 30.53 <0.0001 
* p-values are two-tailed.  

 

Year t is the year of the initial outsourcing annual report disclosure by the treatment firm. 

 
1 Each variable is log-transformed and is determined as of t-1, except as indicated: 

OCF is cash flow from operations (Compustat annual data item 308) divided by lagged total assets (annual data item 6). 

 

ACCRUAL is GAAP earnings (Compustat annual data item 172, net income) less cash flow from operations (annual 

data item 308) divided by total assets (annual data item 6). 

 

EBITDA is earnings before interest, taxes, depreciation, and amortization (Compustat annual data item 13) divided by 

total assets (annual data item 6). 

 

GROWTH is percentage change in net sales (Compustat annual data item 12) in t-1 compared to t-2 [(t-1 less t-2) / t-2]. 

 

OSDISC is 1 for treatment firms with initial annual report disclosure in year t, 0 for the control firms. 

 

HIGHTECH is 1 for firms in following industries:  drugs; computer and office equipment; electronics; telephone 

communication; computer programming, software, and data processing; research, development, and testing services;  

0 otherwise. 

 

LOWTECH is 1 for firms with one-digit SIC code starting with 2 or 3 (manufacturing), except for firms included in 

HIGHTECH; 0 otherwise. 

 

    OTHERIND is 1 for firms not included in HIGHTECH or LOWTECH; 0 otherwise. OTHERIND is included 

    in the intercept. 

 

SIZE is total assets (Compustat annual data item 6). 

 


