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Abstract 
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Seoul National University 
 

This dissertation is comprised of two essays on intangible value and 

disclosing behaviors. The first essay, entitled “Firm Innovation and Narrative 

R&D Disclosure”, investigates the association between firms’ innovativeness 

and their narrative disclosures on research and development (R&D) activities. 

As innovation becomes increasingly more important for product market 

competition, firms’ R&D activities for new products/technologies are of 

interest to investors as well as competitors in the product markets. Using all 

available annual reports (Form 10-K) for U.S. firms, I examine whether firm 

innovation increases or decreases their narrative R&D disclosure in annual 

reports. My textual analysis of narrative R&D disclosures in annual reports 

shows that high-innovation firms tend to be less forthcoming in providing 

information about their R&D investment activities. This tendency is stronger 

when firms face severe competition in the product markets, while it is weaker 

when they anticipate external financing. These findings, together, suggest that 

firms’ narrative R&D disclosure is an outcome of the tradeoff between 

proprietary costs and valuation benefits, and that firm innovation tips the scales 

towards proprietary costs, thereby decreasing narrative R&D disclosure. 



The second essay, entitled “Trust and Disclosure Transparency in 

Financial Reporting of Government Agencies”, examines the impact of trust on 

disclosure transparency in financial reporting of government agencies. Using 

unique data from Korean central government agencies (hereafter ‘agencies’) 

for the period of 2011-2015, I provide evidence that trust enhances government 

financial disclosure transparency. Specifically, I document that high-trust 

agencies are more likely to classify their accounting errors as material and 

disclose these errors (as a separate line item) in financial statements. This 

contrasts with the practice of low-trust agencies that classify similar-magnitude 

accounting errors as immaterial and conceal them in undisclosed internal filings. 

I further find that high-trust (low-trust) agencies tend to provide more 

disaggregated (aggregated) service cost information. In cross-sectional 

analyses, I find that the impact of trust on both disclosure of accounting errors 

and disaggregation of service cost information is amplified when agencies have 

an outsider head, are more decentralized, and face higher parliamentary 

inspection pressure, the situations in which more information coordination is 

required. Taken together, my findings suggest that trust contributes to higher 

disclosure transparency of government financial reporting by facilitating 

internal information flow.  

Key Words: Innovation, R&D, Narrative Disclosure, Proprietary costs, 

Valuation benefits, Government, Trust, Accounting errors, Disaggregation 

Student Number: 2015-30160  
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1. Introduction 

This paper examines the association between firms’ innovativeness and 

their narrative disclosures on research and development (R&D) activities. Prior 

research provides the growing trend in firms making supplementary disclosure 

in 10-K reports (You and Zhang 2009; Li and Ramesh 2009; Merkley 2014). 

The supplementary narrative disclosure would be an outcome of managers’ 

strategic decision in which conflicting forces are traded off, i.e., proprietary 

costs of disclosure in the presence of competitors in the markets and valuation 

benefits accrued from reduction of information asymmetry (Dye 1986; 

Verrecchia 2001). Ex ante it is unclear how firm innovation influences narrative 

disclosure on R&D activities, as we do not observe managers’ tradeoff in R&D 

disclosure. Innovative firms may have greater need to protect their proprietary 

knowledge and rights from competitors and thus are more reluctant to disclose 

their R&D activities. On the other hand, innovative firms will be more willing 

to disclose R&D-related information, if investors find it difficult to accurately 

assess the implications of innovation for firm valuation and thus demand more 

information about those firms’ innovation activities such as R&D investment 

and R&D outputs (Healy and Palepu 2001). Relatedly, these firms have more 

R&D-related intangible assets of which values financial statements do not fully 

convey, and thus they may have incentives to make more narrative R&D 

disclosure to provide supplementary information in their annual reports.1 My 

                                         
1  Consistent with this view, several studies suggest that narrative R&D disclosure 

conveys value-relevant information beyond quantitative R&D expenditure information 

(Feldman, Govindaraj, Livnat, and Segal 2010; Ernst & Young 2014; Merkley 2014). 



3 

study focuses on narrative R&D disclosure and aims at providing insights on 

the tradeoff managers make in their R&D disclosure decision under these two 

competing forces, using firm innovation as a measure that captures both 

proprietary costs of R&D disclosure and investor demand for R&D information.  

Prior studies have extensively examined factors affecting firms’ 

disclosure policy, and one of the key determinants the literature generally 

agrees on is product market competition as it is closely related to proprietary 

costs of disclosure. However, the relationship between disclosure and product 

market competition appears context-specific. For example, prior studies that 

show a negative association between product market competition and 

disclosure attribute their findings to potential exploitation of the proprietary 

information by competitors (‘proprietary risk’, hereafter) (Verrecchia and 

Weber 2006; Dedman and Lennox 2009; Nichols 2009; Ellis, Fee, and Thomas 

2012; Huang, Jennings, and Yu 2017). Other studies that find a positive 

association between product market competition and disclosure (of bad news) 

relate their findings to firms’ attempt to discourage entrance of new competitors 

to the product markets (Bamber and Cheon 1998; Harris 1998; Berger and Hann 

2007; Ali, Klasa, and Yeung 2014). These mixed findings and interpretations 

are further complicated by the difficulty of measuring proprietary costs (Guo, 

Lev, and Zhou 2004; Ali et al. 2014; Huang et al. 2017).2 

                                         
2 Although industry concentration (e.g., Herfindahl index or the four-firm 

concentration ratio) has been widely used as a proxy for proprietary cost, it does not 

behave well in capturing the proprietary costs of R&D disclosure (Guo et al. 2004). 
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In spite of the large volume of studies in the disclosure literature, 

research on disclosure of R&D activities is relatively limited and mostly 

focuses on R&D expenses. Little is known about whether the findings in prior 

research can translate into firms’ narrative R&D disclosure. To the extent that 

managers exercise greater discretion over the disclosure of R&D activities than 

that of R&D expenses, I expect that narrative disclosure on R&D activities will 

more accurately capture managers’ tradeoff between proprietary costs and 

valuation benefits of R&D disclosure.  

My study is related to Guo et al. (2004) that investigates the impact of 

firm innovation on narrative R&D disclosure. Using 49 IPO firms in the biotech 

industry for the period 1995-1997, the authors find a positive association 

between patents and the extent of disclosure on products and products in the 

development process. As they discuss, however, they focus on IPOs in which 

the benefit of reduction in information asymmetry is heightened, i.e., these 

firms have strong incentives to decrease information asymmetry for a more 

favorable share price, and product information is a significant determining 

factor for firm value. Their analysis of small sample events in which 

information asymmetry is acute makes it difficult to assess whether their 

findings can be generalized to a large cross-section of firms. In my study, I carry 

out textual searches in all available 10-K reports to measure the degree of 

opacity in narrative R&D disclosure for U.S. firms and examine whether/how 

narrative R&D disclosures vary with their innovativeness. 

To determine the relative importance of the two competing views, I 
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relate firm innovation to the relative degree to which firms withhold narrative 

R&D information for a given level of R&D investment amount disclosed in 

financial statements (i.e., opacity of narrative R&D disclosure). 3  I measure 

firm innovation using three innovation indices (Tcw, Tsm, fNpats) developed by 

Kogan, Papanikolaou, Seru, and Stoffman (2017). 4  These three indices 

represent the value of patents approved in terms of forward citation (Tcw), stock 

price (Tsm), and patent quantity (fNpats), respectively.5  Because firms with 

greater R&D investment are likely to have more contents to describe in their 

annual reports, I construct a relative measure of narrative R&D disclosure using 

the discrepancy between two different dimensions of R&D activity– i) the 

amount of R&D expenditure and ii) the quantity of narrative disclosure on R&D 

activities as measured by R&D-related word counts in 10-K filings. 6  The 

opacity of narrative R&D disclosure is the scaled difference between decile 

rankings of R&D expenditures and decile rankings of narrative R&D 

disclosures (OpaqueR&D).7 

                                         
3 Throughout the paper, I use opacity in narrative R&D disclosure and R&D disclosure 

opacity, interchangeably. 

4 The innovation indices are available at Stoffman’s webpage 

(https://kelley.iu.edu/nstoffma/). 

5  Compared to patents applied, patents approved better capture firm innovation 

because they are objectively validated. Further, by using citation- or value-weighting, I 

validate my measure and mitigate potential noise introduced by treating all citations 

equally regardless of their innovation or value-relevance. 

6 Appendix C provides the definition of the variables used in my study in detail. 

7 According a news article “Amazon, the Biggest R&D spender, Does Not believe in 

R&D”, (Bloomberg, April 4, 2018), Amazon makes no separate R&D disclosure 

despite its well-known high R&D intensity, arguing that its R&D activities and ordinary 

daily operations often overlap. The Amazon case suggests that high R&D intensity does 

https://kelley.iu.edu/nstoffma/
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Using a large sample of U.S. firms for the period of 1997-2010, I 

provide several interesting findings. I find that the opacity of R&D disclosure 

increases in firm innovation. The impact of innovation on narrative disclosure 

is economically significant. A one-standard-deviation increase in firm 

innovation defined by Tcw, Tsm, and fNpats is associated with an increase of 

R&D disclosure opacity by 0.15, 0.16, and 0.17 notch, respectively – the 

increase amounts to 5.47, 5.94, and 6.26 times of firms’ average tendency to 

withhold narrative R&D information given the level of their R&D expenditure. 

This finding suggests that for high-innovation firms, proprietary costs of R&D 

disclosures loom larger than expected valuation benefits from reduction in 

information asymmetry.  

I next examine cross-sectional variation in the relation between firm 

innovation and narrative R&D disclosure to obtain further insight on managers’ 

cost-benefit tradeoff in their disclosure decision. First, I test whether product 

market competition influences the relation between firm innovation and 

narrative R&D disclosure. Using proxies for market competition from prior 

research: i) Herfindahl-Hirschman Index (HHI); ii) product market threat index 

(FLUIDITY) devised by Hoberg, Phillips, and Prabhala (2014); and iii) 

managerial perception level of competition (PCTCOMP) by Li, Lundholm, and 

Minnis (2013), I show that high-innovation firms tend to make more opaque 

R&D disclosures when they face more severe competition in the product 

                                         

not necessarily lead to more R&D-related disclosure, illustrating my relative disclosure 

concept. See the section 3.2.1. and Appendix A. for more direct anecdotal evidence 

excerpted from 10-K filings and detailed discussion. 
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markets. 8  This finding is consistent with the view that the impact of firm 

innovation on R&D disclosure opacity increases with the intensity of 

competition. Second, I examine whether firms’ financing activity plays a 

moderating role. Firms anticipating external financing have strong incentives 

to increase R&D disclosure and, in turn, reduce the cost of capital. Therefore, I 

expect that the issuance of equity or public debt (e.g., bond) will mitigate the 

adverse effect of firm innovation on narrative R&D disclosure (Myers and 

Majluf 1984; Frankel, Nichols and Wilson 1995; Healy and Palepu 2001). 

Consistent with the prediction, I find that the tendency for innovative firms to 

withhold narrative R&D disclosure attenuates when firms expect to issue public 

equity or debt in the foreseeable future.  

To provide corroborating evidence for my proprietary risk-based 

argument, I also examine the association between firm innovation and 

proprietary risk measures (PropVALUE, PropTECH, PropINFO), following 

Hoberg and Maksimovic (2014). I count the frequency of a firm’s simultaneous 

use of protection- and proprietary value-related keywords throughout its 10-K 

filings. I find that firms’ concern on proprietary risks increases in their 

innovative value. This evidence further supports my view that proprietary risk 

plays an important role in the relation between firm innovation and narrative 

R&D disclosure.  

                                         
8  The FLUIDITY data is available at Hoberg and Phillips data library 

(http://hobergphillips.usc.edu/), and the PCTCOMP data is obtained from Li’s webpage 

(http://webuser.bus.umich.edu/feng/). 

http://hobergphillips.usc.edu/
http://webuser.bus.umich.edu/feng/
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In summary, my findings provide compelling evidence that firm 

innovation plays an important role in managers’ R&D disclosure decision. They 

also add insights on managers’ cost-benefit tradeoff. That is, firms, in general, 

withhold R&D information when innovation is strategically important for their 

competitiveness in product markets, which suggests proprietary risk outweighs 

valuation benefits for these firms. As the importance of valuation benefits 

increases, however, this tendency attenuates. 

I conduct a battery of additional tests to rule out an alternative 

explanation and check the sensitivity of my results. I find that my results are 

robust to various alternative model specifications, alternative measures for 

opacity in narrative R&D disclosure, propensity score matchings, and 

additional controls including firm fixed effects. To rule out the possibility that 

the opacity of R&D disclosures simply reflects poor financial reporting quality, 

I reexamine the association between firm innovation and the opacity of R&D 

disclosure across subsamples of firms with high- versus low-narrative reporting 

quality measured based on the opacity of expense-related MD&A description 

(Baik, Hoberg, Kim, and Oh 2017). I continue to find a significant negative 

impact of firm innovation on R&D disclosure for both subsamples, and the 

effect size is insignificantly different between the two groups. This result 

negates the possibility that opaque R&D disclosure is an outcome of poor 

financial reporting disclosure quality.  

My study contributes to extant literature in the following ways. First, 

this paper identifies the determinants of narrative R&D disclosure and adds to 
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the growing body of research that investigates the role of supplementary 

disclosure in 10-K reports (You and Zhang 2009; Li and Ramesh 2009; Merkley 

2014). I also extend prior studies on R&D disclosure and provide additional 

insight on firms’ R&D disclosure strategy. Prior research on narrative R&D 

disclosure is based on a small sample and focuses on specific contexts or 

industries, and hence its findings have limited generalizability (Guo et al. 2004). 

My findings based on a large sample of non-IPO firms are more generalizable. 

More importantly, I provide a more complete picture of firms’ dynamic 

disclosure strategy in the presence of varying tradeoffs between capital market 

benefits and proprietary costs. Specific to narrative R&D disclosure, my study 

also shows that firm innovation is an important determinant of narrative R&D 

disclosure even after controlling for other firm-specific factors, such as current 

earnings performance, a valuation benefit proxy suggested by Merkley (2014). 

Finally, in light of research methodology, I make two important departures from 

prior literature – i) the use of relative amount of narrative R&D information for 

a given level of R&D investments, and ii) the elimination of missing and zero-

R&D expenditure observations. The relative measure constructed with a 

positive R&D-expenditure sample compares the disclosed amount of narrative 

R&D information to the disclosable R&D activities, and hence more accurately 

measures firms’ transparency on their R&D activities than the absolute amount 

of disclosure. It also helps reduce measurement errors arising from the selection 

bias due to firms that decide not to disclose despite the existence of disclosable 

contents, one big challenge in voluntary disclosure studies pointed out by 
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Hribar (2004).9 This simple and intuitive approach is expectedly applicable to 

other areas of voluntary disclosure. 

The rest of the paper proceeds as follows. In Section 2, I review the 

relevant prior literature and develop my hypothesis. In Section 3, I provide my 

research design and data for analyses. Section 4 contains my main results and 

Section 5 provides additional results with related discussions. I conclude my 

study in Section 6. 

2. Literature Review and Hypothesis Development 

As the economy advances toward more knowledge-based, innovation 

has become an important attribute that enables firms to develop competitive 

advantages and keep technological edge in product markets. R&D is one of the 

key activities that enable firms to continue such progresses (Lev 2001). 

Therefore, R&D-related information is valuable to investors as well as their 

product market competitors, suggesting that R&D disclosure entails both 

capital market benefits (i.e., reduction in agency cost) and proprietary costs 

(Dye 1986; Verrecchia 2001). These two conflicting forces make it unclear how 

firms’ innovativeness influences managers’ incentive to disclose R&D 

                                         
9 Prior studies that examine the absolute amount of narrative R&D disclosure usually 

include R&D intensity as one of control variables, because R&D intensity is positively 

associated with R&D disclosure. My research question is different in that I examine the 

relative opacity of R&D disclosure, and I measure the dependent variable as the 

discrepancy between the disclosed amount of R&D activities (i.e., narrative R&D) and 

the amount of R&D activities available for disclosure (i.e., R&D intensity). Because 

R&D intensity is part of the dependent variable, I do not include R&D intensity in the 

right-hand side as a control variable. 
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activities. 

Disclosure of firms’ R&D activities may incur significant proprietary 

costs. Prior studies share the view that R&D activities are essential for 

innovation but they also involve proprietary risk. Ellis et al. (2012) interpret 

R&D expenditures as firms’ efforts toward developing innovation that leads to 

a new or improved product. Innovation-related property rights, however, are a 

major source of proprietary costs due to their imperfect enforceability (King, 

Pownall, and Waymire 1990). Ali et al. (2014) also assert that innovation is an 

important element that defines industry-level competition and proprietary costs. 

Consistent with this view, Wang (2007) and Jones (2007) assume in their 

research setting that firms with greater R&D expenditure are, ceteris paribus, 

likely to face higher proprietary costs. In a proprietary cost context, thus, firms 

are likely to conceal their R&D information, as the risk of potential exploitation 

of proprietary information by competitors increases. 

Several studies have documented the negative relation between 

proprietary risk and R&D disclosure. Based on the contents of R&D 

information disclosed using 119 firms in R&D-intensive industries, Jones 

(2007) constructs (narrative) R&D disclosure scores and finds that proprietary 

costs are negatively associated with the disclosure scores. Nichols (2009) finds 

that nonfinancial disclosures, such as press releases about product development 

or business expansion, occur less frequently when proprietary risk is high. 

Recently, Koh and Reeb (2015) provide more direct evidence of proprietary 

characteristic of R&D disclosure, using pseudo-blank R&D firms, i.e., firms 
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that have patent activities but do not report R&D expenditure. They find that 

the pseudo-blank R&D firms have 14 times more patent applications than firms 

that report zero R&D expenditure, indicating intentional omission of 

(proprietary) R&D expenditure information in financial reporting. These 

findings are consistent with Graham, Harvey, and Rajgopal’s (2005) survey 

evidence that managers’ proprietary concern deters voluntary disclosure. 10 

Therefore, high-innovation firms are more likely to withhold narrative R&D 

information to the extent that such descriptive information conveys 

incrementally value-relevant information to competitors (Feldman et al. 2010; 

Merkley 2014).11 

Firms, however, may have incentives to actively disseminate 

information, as it helps alleviate information asymmetry between the firms and 

investors. Numerous studies have documented the valuation benefits of 

disclosure (e.g., Lang and Lundholm 1996, 2000; Biddle and Hilary 2006; 

Lambert, Luez, and Verrecchia 2007; Li 2008; Biddle, Hilary, and Verdi 2009; 

Merkley 2014; Billett, Garfinkel, and Yu 2017).12 Narrative R&D disclosure 

                                         
10 Graham et al. (2005) report that 58.8 percent of survey respondents agree or 

strongly agree that giving away company secrets is an important barrier to more 

voluntary disclosure (p. 60). 

11  Coupled with a significant amount of R&D investment (Wolfe 2010) and its 

increasing importance due to the advancement of the economy into a knowledge-based 

society (Solow 1957; He and Tian 2013; Economist 2015; Gu 2016), immediate 

expensing of R&D expenditure mandated by the U.S. GAAP (SFAS No. 2, 1974) 

challenges the revenue-and-expense matching principle, one of key principles in 

accrual accounting, and makes the numeric information less informative (Chang 1998; 

Lev and Zarowin 1999; Aboody and Lev 2000; Healy and Palepu 2001; Srivastava 

2014). It is likely that narrative R&D information may supplement limited 

informativeness of the R&D accounting. 

12  Disclosure studies in this category generally reach a conclusion that greater 
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could similarly help firms lower the information asymmetry. Assessing the 

implication of innovation for firm valuation is difficult due to its firm-

specificity and intangibility. Therefore, investor are likely to rely on 

information on firms’ R&D activities and outcomes. This capital market 

perspective suggests that innovative firms are more likely to disclose R&D 

information to investors to reduce information asymmetry for a favorable IPO 

share price. As anticipated, using 49 biotech firms pursuing an initial public 

offering (IPO) for the period 1995-1997, Guo et al. (2004) find a positive 

association between the number of patents applied and the extent of disclosure 

about (developed and developing) products in their IPO prospectus. In a more 

general setting with all firms from 1996 to 2007, Merkley (2014) finds a 

negative relation between current earnings performance and narrative R&D 

disclosure. He infers from this finding that managers increase narrative R&D 

disclosure in response to greater investor demand for information on a firm’s 

R&D activities because lower earnings performance produces a noisier signal 

of firm value. These findings suggest that high-innovation firms may have the 

valuation benefits of narrative R&D disclosure. 

Considering these two opposing views and findings discussed above, 

it is an empirical question whether firms’ innovativeness increases or decreases 

their narrative R&D disclosure. Hence, I generate my hypothesis in a null form 

                                         

information transparency lowers the cost of capital via reduced monitoring costs, 

thereby improving market efficiency of limited resource allocation, which ultimately 

enhances economic growth. 
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as follows: 

H1: Firms’ innovativeness is not associated with the amount of 

narrative description on R&D activities 

3. Research Design 

3.1. Data 

My sample begins with all firms with data available from 

COMPUSTAT and CRSP during the period 1997-2010.13  I exclude utilities 

(SIC codes 4900-4999) and financial (SIC codes 6000-6999) firms due to their 

different operating and reporting environments. Similar to prior research, I also 

remove firms with capital impairment to avoid the impacts of abnormal 

operations (Francis, LaFond, Olsson, and Schipper 2005; Kontchitchki 2011), 

or firms of which total assets or sales are missing or below US$ 1 million 

(Kontchitchki 2011; Koh and Reeb 2015).14 To mitigate potential confounding 

effects arising from firms’ strategic non-disclosure of R&D expenditure, I 

restrict my sample to firms that reported positive R&D expenditure in financial 

statements (Koh and Reeb 2015; Koh, Reeb, and Zhao 2017). I also alleviate 

                                         
13 My sample period is confined by data availability of the two main variables used in 

my analysis. Innovation indices (Tcw, Tsm, fNapts) cover from mid 1920s but only up 

to 2010, while product market threat data (FLUIDITY) starts from 1997. As a result, the 

overlap coverage of these two main data is from 1997 to 2010, which becomes my 

sample period. 

14 Kontchitchki (2011) points out that a small deflator and a negative book value of 

equity are likely to generate erroneous or extreme values and uses US$ 10 million as a 

screening threshold for removal. I follow Kontchitchki (2011) but, to minimize my 

sample loss, I use US$ 1 million as my alternative threshold as Koh and Reeb (2015). 
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the concern that little or no narrative R&D information in 10-K filings may be 

due to no contents to disclose, because reported positive R&D expenditure itself 

signals that the firm made material R&D investments during the reporting 

period (Hribar 2004; Ellis et al. 2012).15 Finally, I require my sample to have 

the key variables from COMPUSTAT and CRSP for my analysis. These steps 

yield the final sample of 10,084 firm-year observations for my main tests. For 

analyses that require additional information, my sample size ranges from 6,324 

to 9,971 firm-year observations depending on the incrementally required 

variables for the sample period of 1997-2010.16 

3.2. Research Design 

3.2.1. R&D Disclosure Opacity 

To measure the opacity of narrative R&D disclosure, I utilize the 

discrepancy between two different dimensions of R&D information: i) the 

intensity of R&D investment (XRDintensity), measured by R&D expenses in 

financial statements, and ii) the quantity of narrative disclosure on R&D 

activities as proxied by R&D-related word counts in 10-K filings 

(RESEARCH). 17  Specifically, I first decile-rank the two variables 

                                         
15 Notably, this R&D expenditure screening removes over 50 percent of observations; 

42.3 percent (missing R&D firms) and 11.3 percent (zero R&D firms), respectively. 

Further, 71.4 percent of the missing R&D firms use R&D-related words in their 10-K 

filings. This suggests the proprietary cost characteristic of R&D activities for missing 

R&D firms, consistent with Koh and Reeb (2015) and Koh et al. (2017). 

16 Appendix B summarizes the sample selection process. 

17 Managers’ strategic R&D disclosure is commonly observed in firms’ 10-K filings, 

creating cross-sectional variation in the narrative R&D disclosure (Entwistle 1999). For 

example, Merck & Co., Inc. provides rich information on R&D-related business risks, 
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(XRDintensity and RESEARCH) each year to align their different units and 

correct high skewness in their distribution – zero indicates the lowest rank and 

nine indicates the highest rank. Then, I deduct the decile rank of R&D-related 

word counts (decileRESEARCH) from the decile-rank of R&D intensity 

(decileXRDintensity) and divide the difference by 9 to standardize it. The 

resulting value, OpaqueR&D, ranges from -1 to 1 by construction and 

represents the relative discrepancy between the intensity of R&D activities and 

the amount of related narrative R&D information. When R&D intensity is 

relatively higher (lower) than R&D-related words, OpaqueR&D has a positive 

(negative) value, and as the discrepancy between the two increases its value 

becomes closer to 1 (-1). This measure captures the relative extent to which 

firms conceal information about their R&D activities for a given level of R&D 

investment. I provide a graphic description of this measure in Figure 1.18 

                                         

products in each R&D stage, specific R&D activities (e.g., R&D updates, joint venture 

projects, and, acquisition, research collaborations and license agreements), detailed 

financial description regarding R&D expenditure, R&D property location, and R&D-

related litigation. By contrast, Progress Software Corporation provides no R&D 

description throughout its entire 2010 10-K report except two footnotes related to 

financial statements in spite of its similarly high R&D intensity with that of the 

pharmaceutical behemoth (refer to Appendix A). 

18 OpaqueR&D is conceptually distinct from missing R&D in Koh and Reeb (2015). 

Although both assume that firms made R&D activities, Koh and Reeb (2015) verify the 

existence of R&D activities via firms’ patents, while I verify it based on reported 

positive R&D expenditure. In case of missing R&D, R&D expenditure is not material, 

such that managers can choose whether to disclose it or not. Thus, managers make a 

dichotomous disclosure decision in regard with missing R&D. In the setting of R&D 

disclosure opacity, managers are de facto mandated to disclose R&D expenditure due 

to its materiality, while they have discretion over the amount of narrative R&D 

information. In that sense, R&D disclosure opacity is managers’ decision on how much 

information to disclose as opposed to whether to disclose the information or not (refer 

to Appendix D). 

http://endic.naver.com/enkrEntry.nhn?entryId=ca5043e3809a4aee83452c4b7f6f6ad9&query=%EC%9D%B4%EB%B6%84%EB%B2%95%EC%A0%81
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𝑂𝑝𝑎𝑞𝑢𝑒𝑅&𝐷 =
(𝑑𝑒𝑐𝑖𝑙𝑒𝑋𝑅𝐷𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 − 𝑑𝑒𝑐𝑖𝑙𝑒𝑅𝐸𝑆𝐸𝐴𝑅𝐶𝐻)

9
     (1) 

[Insert Figure 1 Here] 

My variable of interest, OpaqueR&D, stands on three implicit 

assumptions. First, R&D intensity is positively correlated with narrative R&D 

information (Entwistle 1999). In other words, firms with greater R&D intensity 

have more contents to narratively disclose. Second, R&D-related word counts 

well reflect the amount of information in narrative R&D disclosure (Merkley 

2014). Finally, all contents in narrative R&D disclosure are equally informative 

(i.e. no redundancy or noisy cheap talks) (Feldman et al. 2010). To the extent 

that these assumptions hold, I expect that my new measure will effectively 

capture the opacity of firms’ disclosure on R&D activities. 

To implement my analysis, I conduct a simple and intuitive approach 

to counting R&D-related keywords. I count two words, ‘RESEARCH’ and 

‘R&D’, for the following reasons. First, a word ‘RESEARCH’ is 

comprehensive and direct in capturing R&D activities. Second, a word 

‘RESEARCH’ is less noisy than other words. For example, a word 

‘DEVELOPMENT’ can be used in various contexts other than R&D (e.g., 

development of events or accidents). And a word ‘PATENT’ may be improperly 

counted when a firm is sued for patent infringement despite no R&D activities 

or, inversely, may be improperly missed when a firm conducts R&D activities 

but does not pursue patent protection. 

It is noteworthy that my results are robust to various alternative ways 
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to measure OpaqueR&D. That is, i) measuring decile-ranking at the full 

sample-, industry-, or industry-year-level; ii) changing deflator for R&D 

intensity from sales to total assets; iii) standardizing R&D-related word 

frequency with 10-K length; iv) enlarging the keyword set by adding 

development- or intellectual property-related words; and v) counting R&D-

related sentences instead of R&D-related words, following Merkley (2014) 

(refer to Section 5.3). 

3.2.2 Innovativeness 

Firms’ innovativeness is unobservable and hence difficult to measure. 

In this study, I use number of patents approved to proxy firm innovation. Patents 

are observable outcomes of firms’ innovation. In addition, they are objectively 

validated and managed by the United States Patent and Trademark Office via 

stringent procedures, giving added comfort that patents are relatively a clean 

measure of firms’ innovativeness. 

To implement my analyses, I borrow three innovation indices (Tcw, 

Tsm, fNpats) from Kogan et al. (2017). Kogan et al. (2017) devise improved 

indices that represent the value of issued patents in terms of forward citations 

(Tcw), stock price change (Tsm), and patent quantity (fNpats), and interpret 

them as firm-level innovation value. The firm-level innovation measure is 

estimated by merging the value of all patents approved in each firm-year. In 

building the citation-weighted firm innovation measure (Tcw), the number of 

each patent’s forward citations is scaled by the average number of forward 

citations for all patents granted in the same year to adjust for citation truncation 
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lags, i.e., more recently issued patents have shorter time to be cited by other 

patents subsequently issued. Similarly, the stock price-based innovation 

measure (Tsm) is adjusted by the value-weighted market return to capture only 

the portion of idiosyncratic return change associated with patent issuance over 

the announcement window. Thus, I expect the new innovation indices by Kogan 

et al. (2017) to more accurately measure firm innovativeness than previously-

used patent measures, such as the quantity of filed patents that are not validated 

yet (or uncertain to be approved) and the frequency of equal-weighted citations 

that treats all citations equally without adjusting for citation truncation lag.19 

3.2.3 Regression Models 

To examine the relation between firm innovation and the opacity of 

narrative R&D disclosure, I estimate the following OLS model:20 

𝑂𝑝𝑎𝑞𝑢𝑒𝑅&𝐷𝑖,𝑡 = 𝛽0 + 𝛽1𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + ∑𝛽2~𝑘𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 

     + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑗 + 𝑌𝑒𝑎𝑟𝑡 + 𝜀𝑖,𝑡              (2) 

where i, j, and t denote firm, industry, and year, respectively. Innovation is the 

natural logarithm of innovation indices by Kogan et al. (2017). Control 

variables are comprehensively adopted from Koh et al. (2017) and Huang et al. 

(2017). Controls from Koh et al. (2017) are total assets (SIZE), leverage (LEV), 

profitability (adjROA), growth potential (MTB), return volatility (RETVOL), 

                                         
19 Kogan et al. (2017) confirm the validity of their new measures by showing that their 

innovation indices are associated with substantial growth, reallocation, and creative 

destruction, consistent with prediction of the Schumpeterian growth model. 

20 I also estimate ordered logit or probit regressions and find that my inferences are 

unchanged. 
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institutional ownership (INSTOWN), and annual stock returns (AnnualRET). 

These variables are included because factors related to missing R&D may also 

affect narrative R&D disclosure. In addition to the controls from Koh et al. 

(2017), I also include loss indicator (LOSS), profit increase indicator 

(INCREASE), number of analysts (N_ANALYIST), volatility of profit change 

(stdCH_IB), and Big 4 auditor indicator (BIG4), following Huang et al. (2017). 

I add these additional variables, because they are known to affect firms’ 

voluntary disclosure. Finally, I control for industry and year fixed effects to 

address the possible impact of unobservable factors that are not captured by the 

above controls. 

All variables, except for indicators and standardized values, are 

winsorized at the extreme 1 percentile of both ends. I report t-statistics based 

on standard errors clustered by both firm and year to avoid the inflation of 

statistical significance from inter-correlation across firm (i.e., time effect) and 

time (i.e., firm effect), following Thompson (2011). I expect β1, the coefficient 

on Innovation, to be positive (negative) if proprietary costs are greater (less) 

than valuation benefits from reduction in information asymmetry, as firms’ 

innovativeness increases.  

4. Results 

4.1. Descriptive Statistics and Correlations 

Table 1 reports the descriptive statistics for the dependent variable 

(OpaqueR&D) and its components (RESEARCH and XRDintensity), and 

various firm attributes I use in my analyses.  
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[Insert Table 1 and Figure 2 Here] 

 OpaqueR&D has a slightly positive mean value of 0.003 and exhibits 

a fairly symmetric distribution with a zero median. Also, R&D-related word 

counts are largely well aligned with R&D intensity. More than half of 

observations have a difference smaller than one notch between the decile ranks 

of XRDintensity and RESEARCH, and the 25th and 75th percentile values are -

0.11 and 0.11, respectively. Figure 2 plots the distribution of OpaqueR&D. 

Consistent with the descriptive statistics in Panel A of Table 1, I find that the 

frequency peaks at zero and monotonically declines as the value moves away 

from the center. RESEARCH and XRDintensity are right-skewed, suggesting the 

need to standardize original values in estimating OpaqueR&D. All innovation 

indices (lnTcw, lnTsm, lnfNpats) remain slightly right-skewed despite log-

transformations. Among them, stock price-based innovation index (lnTsm) is 

most right-skewed, confirming high volatility of stock price. Control and 

additional variables are largely consistent with prior literature. 

[Insert Table 2 Here] 

Table 2 shows Pearson (Spearman) correlation coefficients among the 

main variables which are presented in upper (lower) diagonals. As expected 

from the variable construction, OpaqueR&D shows a negative (positive) 

relationship with RESEARCH (XRDintensity). RESEARCH and XRDintensity 

are positively correlated, supporting my first assumption of OpaqueR&D. Also, 

these three variables exhibit greater Spearman (ordinal) correlations than the 

corresponding Pearson (linear) correlations, particularly due to high skewness 
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of XRDintensity. Again, this supports my approach to using rank variables 

rather than raw values in estimating OpaqueR&D. RESEARCH and 

XRDintensity show significantly positive (ordinal) correlations with lnTcw, 

lnTsm, and lnfNpats, consistent with the notion that firms with greater R&D 

investments are likely to be more innovative. However, OpaqueR&D shows no 

such relation with lnTcw, lnTsm, and lnfNpats. Different from RESEARCH and 

XRDintensity, the mixed and insignificant correlations of OpaqueR&D imply 

the complex dynamics between managers’ incentives to disclose narrative R&D 

information and their pursuit of innovation edges.  

4.2. Univariate Analysis 

 I start my univariate analysis by assessing how R&D disclosure and 

firm characteristics vary with firm innovation. I first classify firms into high- 

versus low-innovation groups based on lnTcw – firms of which lnTcw is above 

the sample median are classified as high-innovation firms and those with below 

median lnTcw are classified as low-innovation firms. Table 3 reports the mean 

values of R&D disclosure measures and firm attributes, and statistical 

significance of the differences.  

[Insert Table 3 Here] 

Consistent with the correlations in Table 2, high-innovation firms on 

average have greater XRDintensity and RESEARCH than low-innovation firms. 

This pattern suggests that innovation is strategically more important for these 

firms. More importantly, they exhibit greater OpaqueR&D – the difference is 

significant at the 5 percent level. This result provides preliminary evidence that 
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the proprietary cost of narrative R&D disclosure outweighs its valuation benefit 

for high-innovation firms. 

High-innovation firms and low-innovation firms are also different in 

other aspects. High-innovation firms are generally larger as indicated by firm 

size (SIZE) and Big4 audit engagement (BIG4); and show higher leverage 

(LEV), greater growth potential (MTB), lower return volatility (RETVOL), 

higher institutional ownership (INSTOWN) and analyst following 

(N_ANALYST). Firms in this group are likely to be more profitable and have 

volatile earnings. This suggests that it is important to control for these firm 

characteristics in my multivariate analysis. 

4.3. Multivariate Analysis 

 Given the systematic differences in firm attributes between high- and 

low-innovation firms, I next examine whether the association between 

innovation and narrative R&D disclosure continues to hold after controlling for 

the firm characteristics. I estimate equation (2) discussed earlier and report the 

results in Table 4. 

[Insert Table 4 Here] 

I find that all the three coefficients on innovation indices (lnTcw, lnTsm, 

lnfNpats) are significantly positive at the 1 percent level even after including 

the full set of control variables. That is, compared to low-innovation firms, 

high-innovation firms appear to opportunistically manipulate information about 

their R&D activities, implying that proprietary costs of R&D disclosure weigh 
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more than its valuation benefits for these firms. The effect is economically 

significant. A one-standard-deviation shift in firm innovation, measured by Tcw, 

Tsm, and fNpats leads to an increase in the opacity of R&D disclosure increases 

by 0.15, 0.16, and 0.17 notch, respectively. 21  In light of the economic 

significance, the increase amounts to 5.47, 5.94, and 6.26 times of the mean 

value (0.0030) of OpaqueR&D, respectively. 

Several firm characteristics also affect managerial decision over R&D 

disclosure. Firm size (SIZE), leverage (LEV), and return volatility (RETVOL) 

show a negative association. On the other hand, profitability (adjROA), 

institutional ownership (INSTOWN), loss indicator (LOSS), systematic risk 

(BETA), number of analyst following (N_ANALYST), and profit change 

volatility (stdCH_IB) exhibit a positive association. The positive coefficients 

on adjROA are consistent with Merkley (2014) who documents a negative 

association between current earnings performance and the quantity of narrative 

R&D disclosure. This evidence also confirms the co-existence of managers’ 

conflicting motives that influence voluntary disclosures, corroborating Dye 

(1986) and Verrecchia (2001).22 

                                         
21 The economic significance is computed as follows. First, I calculate a one-standard-

deviation change of X (lnTcw/lnTsm/lnfNpats) as the difference between Ln(1 + Mean 

of Tcw/Tsm/fNpats + Standard deviation of Tcw/Tsm/fNpats) and Ln(1 + Mean of 

Tcw/Tsm/fNpats). Second, I calculate the change of Y (OpaqueR&D) by multiplying the 

coefficient and the change of X (lnTcw/lnTsm/lnfNpats) and then transform the increase 

of Y (OpaqueR&D) to a notch level by multiplying 9, the original deflator used in 

standardizing Y. To take Tcw as an example, 0.15 = [0.0116 (coefficient) * {Ln(1+ 65.27 

(mean) + 208.95 (std. dev.)) – Ln(1 + 65.27 (mean))}] * 9 (deflator). 

22  The positive relation between profitability and R&D disclosure opacity seems 

inconsistent with Miller (2002) showing  an increase in disclosure during the period 

of increased earnings. However, the finding inconsistency can be addressed by 
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Collectively, I find that high innovation firms are less likely to share 

information about their R&D activities with market participants, indicating that 

proprietary cost concerns outweigh valuation benefits. 

5. Additional Analyses 

5.1. Competition and R&D Disclosure Opacity 

Thus far, I have documented a positive association between firm 

innovation and R&D disclosure opacity, and infer that managerial decisions on 

narrative R&D disclosure are primarily driven by proprietary costs, rather than 

valuation benefits. To gain further insight on the relation between innovation 

and R&D disclosure decision, I next test whether and how market competition 

influences the relation between firm innovation and the opacity of R&D 

disclosure.23 The underlying premise of the proprietary cost hypothesis is that 

                                         

replacing adjROA with an ordinary ROA. In an untabulated test, the coefficients on 

ROA turn into being negative, while my innovation proxies remain positive; lnTcw 

(0.0114, t-value = 2.83***) with a control of ROA (-0.1763, t-value = -4.52***), lnTsm 

(0.0115, t-value = 2.96***) with a control of ROA (-0.1835, t-value = -4.79***), and 

lnfNpats (0.0133, t-value = 2.70***) with a control of ROA (-0.1762, t-value = -

4.49***), respectively. 

23 One stream of literature on competition from incumbent rivals predicts a negative 

relation between competition and voluntary disclosure due to proprietary costs 

(Verrecchia 1983, 1990; Clinch and Verrecchia 1997; Dye 2001; Arya and Mittendorf 

2007; Verrecchia and Weber 2006; Dedman and Lennox 2009; Ellis et al. 2012; Huang 

et al. 2017), whereas another stream of literature assuming on competition from 

potential entrants suggests an opposite relation (Darrough and Stoughton 1990; 

Wagenhofer 1990; Harris 1998; Botoson and Stanford 2005; Bamber and Cheon 1998; 

Ali et al. 2014). However, I posit that narrative R&D disclosure tends to be more 

influenced by existing competitors than potential entrants under the proprietary cost 

hypothesis. Raith (2003) makes a conceptual distinction between factors affecting 

competition with existing rivals and those affecting a threat from new entrants. He 

explains growth potential of the market size and low costs of entry are the two drivers 

that enhance a threat from potential rivals, whereas competition with incumbent rivals 

is more influenced by product substitutability (or other dimensions of the toughness of 
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when firms operate in competitive environments (Verrecchia 1983, 1990; 

Clinch and Verrecchia 1997), market competition further exacerbates 

innovative firms’ proprietary costs of R&D information (Ali et al. 2014). This 

view predicts that the positive relation between firm innovation and R&D 

disclosure opacity will be more salient when firms face greater market 

competition. To test the conjecture, I estimate the following regression model: 

 𝑂𝑝𝑎𝑞𝑢𝑒𝑅&𝐷𝑖,𝑡 = 𝛽0 + 𝛽1𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡  

                + 𝛽3𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 × 𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖,𝑡 + ∑𝛽4~𝑘𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 

                + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑗 + 𝑌𝑒𝑎𝑟𝑡 + 𝜀𝑖,𝑡 ,                   (3) 

where i, j, and t denote firm, industry, and year, respectively. 

My key variable of interest in this regression is the interaction between 

Innovation and Competition, and I expect 𝛽3 to be positive and significant. I 

use three different measures of product market competition: i) Herfindahl-

Hirschman Index (HHI), ii) product market threat index (FLUIDITY) devised 

by Hoberg et al. (2014), and iii) the level of competition perceived by managers 

(PCTCOMP) by Li et al. (2013). I begin with the traditional proxy for 

competition, Herfindahl-Hirshman Index (HHI) that captures industry 

concentration. Consistent with prior research (e.g., Dedman and Lennox 2009), 

I interpret a low value of HHI as high competition. My second competition 

proxy, FLUIDITY, is a firm-level measure that is based on a change of 

                                         

competition). Applying his distinction to narrative R&D disclosure, in many cases, the 

value created by R&D activities has a form of intellectual properties such as technology 

and design. As a result, when disclosed, the valuable knowledge assets are likely to be 

exploited by current rivals before they deter new entries as well illustrated by numerous 

biosimilars being produced after patent expiration of original drugs. 
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vocabulary overlap between words explaining a firm’s own products and words 

explaining rivals’ products (Hoberg et al. 2014). This proxy captures the level 

of a firm’s product substitutability via textual analyses in 10-K filings.24 My 

final competition proxy, PCTCOMP, is another firm-level measure, based on a 

frequency of competition-related words in 10-K filings (Li et al. 2013). This 

proxy directly reflects managers’ perceived competition level. For the sake of 

an easier economic interpretation, I use an indicator form of variables (LowHHI, 

HighFLUDITY, HighPCTCOMP) for competition proxies and interact each 

measure with firm innovation indices. Control variables are the same as those 

in equation (2). 

[Insert Table 5 Here] 

Columns (1) – (3) of Table 5 show the results when I use LowHHI. 

The coefficients on the interaction terms between firm innovation and low 

industry concentration are positive and statistically significant at the 1 percent 

level, suggesting that industry-level competition amplifies the relation between 

firm innovation and R&D disclosure opacity. The increase in economic 

significance for firms in more competitive industries is also notable. A one-

standard-deviation-increase of Tcw, Tsm, and fNpats is associated with 0.26, 

0.24, and 0.30 notch increase in R&D disclosure opacity, which are 9.43, 8.77, 

                                         
24 The construction of FLUIDITY accords with the concept of product substitutability 

by Raith (2003) because a high FLUIDITY indicates that a firm’s products become 

more similar with rivals’ products so customers are more likely to substitute the firm’s 

products with its rivals. Hence, this measure effectively distinguishes competition with 

current rivals from that with potential entrants and, thus, facilitates my prediction and 

interpretation of the results. 
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and 11.06 times of the mean value (0.0030) of OpaqueR&D, respectively. On 

the other hand, the main effect terms are all insignificant, implying that my 

finding is primarily from the firms in competitive industries. 

The results with HighFLUIDITY mirror the findings with Herfindahl-

Hirshman Index (HHI). The coefficients on the interactions between innovation 

indices and HighFLUIDITY are positive and significant at the 5 percent level 

(Columns (4) – (6)). A one-standard-deviation shift in firm innovation leads to 

an increase in R&D disclosure by 0.13 ~ 0.15 notch for firms facing high 

product market threat, compared to firms facing low product market threat. This 

result implies that the product market-level competition strengthens the positive 

association between firms’ innovativeness and R&D disclosure opacity. 

Finally, Columns (7) – (9) of Table 5 show the results when the 

competition level is measured by HighPCTCOMP. The overall results are 

qualitatively similar to those in Columns (1) – (6), but the statistical 

significance is weakened. I find that the interaction term, 

lnTsm*HighPCTCOMP, in Column (8) is marginally significant. The 

coefficients on lnTcw*HighPCTCOMP and lnfNpats*HighPCTCOMP are 

positive as expected but statistically insignificant at the conventional level.25  

 Overall, the results in Table 5 consistently indicate that firms’ 

                                         
25 All the interaction terms are consistently positive, although some of them slightly 

lack statistical significance. And the aggregate coefficients of the isolated and interacted 

terms are significantly positive across all columns at the 1 percent (Column (8)) or 5 

percent (Column (7) and (9)) levels, different from insignificant coefficients on the 

isolated terms. This partially supports the moderating role of managers’ perceived 

competition intensity in deciding high-innovation firms’ narrative R&D disclosure. 
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tendency to withhold narrative information on their R&D activities is strongest 

when product markets are competitive. 

5.2. Capital Market Transactions and R&D Disclosure Opacity 

My main findings, along with the cross-sectional variation reported in 

Table 5, support the view that proprietary costs override valuation benefits in 

firms’ narrative R&D disclosure. My findings are seemingly contradicting with 

Guo et al. (2004) that documented a positive association between IPO-pursuing 

firms’ patents applied and the extent of disclosure on products in their IPO 

prospectus.  

To gain further insight on the context-specific variation in the 

association between firm innovation and narrative R&D disclosure, I next 

examine whether firms’ external financing moderates the relation. Based on 

Guo et al. (2004) and prior studies regarding valuation benefits of disclosure 

(e.g., Lang and Lundholm 2000; Healy and Palepu 2001; Biddle and Hilary 

2006; Lambert, Luez, and Verrecchia 2007; Merkley 2014), I expect that the 

positive relation between firm innovation and R&D disclosure opacity will be 

attenuated when firms expect to make public equity or debt offers. To 

operationalize this test, I use the following regression model:  

    𝑂𝑝𝑎𝑞𝑢𝑒𝑅&𝐷𝑖,𝑡 = 𝛽0 + 𝛽1𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2𝐼𝑆𝑆𝑈𝐸𝑖,𝑡 

                   + 𝛽3𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 × 𝐼𝑆𝑆𝑈𝐸𝑖,𝑡 + ∑𝛽4~𝑘𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 

                   + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑗 + 𝑌𝑒𝑎𝑟𝑡 + 𝜀𝑖,𝑡 ,               (4) 

where i, j, and t denote firm, industry, and year, respectively. 

My variable of interest is the interaction between Innovation and 
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ISSUE. ISSUE is an indicator which takes a value of one if a firm issues an 

equity or debt at least 5% of the firm’s year-end market value of equity during 

the subsequent fiscal year, and zero otherwise (Cheng, Lee, and Shevlin 2016). 

To the extent that firms expecting to engage in equity or debt financing have 

incentives to reduce information asymmetry through increased narrative R&D 

disclosure, I expect 𝛽3 to be negative and significant. 

[Insert Table 6 Here] 

Table 6 shows the results. The coefficients on the interaction terms 

between firm innovation and my measure of external financing (Innovation 

proxy*ISSUE) are negative and statistically significant at the 5 percent level. 

Furthermore, the sum of coefficients on Innovation proxy and Innovation 

proxy*ISSUE is insignificantly different from zero. The results indicate that 

anticipated external-financing activity weakens the association between firm 

innovation and R&D disclosure opacity. Innovative firms expecting external 

financing no longer exhibit a tendency to monopolize R&D information. This 

implies that the anticipated valuation benefit from R&D disclosure tends to 

offset the associated proprietary risks for firms planning to secure external 

financing.  

Overall, the findings in Table 6, coupled with the results in Table 5, 

suggest that while narrative R&D disclosure is primarily driven by the adverse 

effect of proprietary costs, managerial decisions on narrative R&D disclosure 

are context-specific and external financing strengthens firms’ information 

sharing incentives. 
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5.3. Firm Innovation and Protection of Proprietary Value 

So far, I have attributed the positive association between firm 

innovation and OpaqueR&D to proprietary costs of innovative firms. In this 

section, I relate firm innovation to other measures of proprietary risks to 

validate my inference. Following the methodology suggested by Hoberg and 

Maksimovic (2014), I measure firms’ proprietary concerns revealed in the 10-

K filings and examine the association between firm innovation and the 

proprietary concerns in the 10-K text. In other words, I count the number of 

protection-related and proprietary value-related words within a five word 

window throughout the 10-K filings. Protection-related words are “protect”, 

“protection”, and “safeguard”. Proprietary value-related words comprise 

proprietary technology-related words [i.e., “proprietary technology” and 

“proprietary process”] and proprietary information-related words [i.e., “trade 

secret”, “proprietary information”, and “confidential information”]. I then use 

the total frequency of such word combinations with one protection-related word 

and one proprietary value-, technology-, and information-related word in the 

10-K filings as my alternative proprietary risk measures (PropVALUE, 

PropTECH, PropINFO) and revisit my main analyses after replacing 

OpaqueR&D with the new variables. 

[Insert Table 7 Here] 

Table 7 shows the results. In Columns (1) – (9), the coefficients on 

firm innovation (lnTcw, lnTsm, lnfNpats) are all positive and statistically 

significant at the 1 percent level when the proprietary risk measures are used as 
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my dependent variables. This confirms that firms’ proprietary concern tends to 

increase with the level of innovation, further supporting my proprietary risk-

based inference on the main results based on the relative opacity measure. 

5.4. Alternative Model Specifications for R&D Disclosure Opacity 

Given that my measure of R&D disclosure opacity is new to the 

literature, I carry out several sensitivity tests to ensure that my results are not 

driven by potential measurement errors. I report the sensitivity test results in 

Panels A through E of Table 8. 

[Insert Table 8 Here] 

My main variable, OpaqueR&D, is based on the decile rank difference 

between R&D intensity and R&D-related word counts. I first examine whether 

the results remain valid after changing the ranking criterion in various ways. 

Panel A of Table 8 shows the results. Across rows (1) – (3), measuring the decile 

ranks at the full sample level, the industry level, or the industry-and-year level 

does not affect my main results. This confirms my argument that my relative 

measure of opacity (OpaqueR&D), by construction, is not sensitive to ranking 

criteria. Moreover, the results become stronger in both magnitude and statistical 

significance. 

Next, I deflate R&D intensity with total assets, while also changing 

the decile ranking criteria as discussed above. Panel B of Table 8 shows that the 

results are robust in both magnitude and statistical significance. 

Third, I standardize R&D-related word frequency with the length of 
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10-K filings to align the measure with the sales-scaled R&D intensity. The 

robust results in Panel C of Table 8 indicate that my results are not sensitive to 

the standardization of R&D-related word count in capturing the amount of 

narrative information on firms’ R&D activities. 

Fourth, I expand my R&D keyword set. Since a word 

‘DEVELOPMENT’ can be used in other contexts besides R&D, I count it only 

when the word appears with other appropriate expressions. Specifically, to 

incorporate development-related words into OpaqueR&D, 18 word 

combinations are incrementally added into my keyword category as follows; i) 

[develop / improve / advance] + [product / service / technology], and ii) 

[product / service / technical] + [development / improvement / advancement]. 

Then, I further enlarge my word range to include intellectual property-related 

words. Newly included words are i) patent, ii) license, iii) copyright, and iv) 

trademark. Panel D of Table 8 reports the results. Again, the coefficients are all 

positive and statistically more significant. 

Finally, I examine whether my results are sensitive to how the quantity 

of narrative R&D disclosure is measured. Specifically, I measure the quantity 

of narrative R&D disclosure in two ways; i) counting sentences with any 

expressions in the full list of 70 R&D-related keywords and phrases and ii) 

counting sentences with 6 representative expressions selected from the full 

list.26 Panel E reports the results. When I use the number of sentences with the 

                                         
26 For the full keyword and phrase list, refer to the Appendix A of Merkley (2014). 

Notably, Merkley (2014) points out that his findings are similar when the quantity of 

R&D-related disclosure is calculated using only the 6 representative keywords – i) 
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complete list of R&D words used by Merkley (2014), I find that the coefficients 

on lnTcw, lnTsm, and lnfNpats are 0.0139, 0.014, and 0.017, respectively and 

they are all statistically significant at the 1 percent level. I also find similar 

results when the number of sentences containing bold R&D keywords. This 

result suggests that my inferences remain robust to alternative measures of 

narrative R&D disclosure quantity. 

Taken together, the results in Table 8 show that my main findings are 

not only robust but also considerably conservative in terms of both magnitude 

and statistical significance as compared to alternative model specifications. 

5.5. Propensity Score Matching 

 To rigorously address the differences in firm characteristics between 

high- and low-innovation firms, I also perform the analyses using an alternative 

sample based on propensity score matching (hereinafter ‘PSM’). 

[Insert Table 9 Here] 

Panel A of Table 9 reports the results of logit regressions, i.e., the first 

stage of PSM procedure, where high-innovation indicators (HighTcw, HighTsm, 

HighfNpats) are regressed on a set of controls used in my analyses. Results 

generally exhibit consistent signs across Columns (1) – (3). The pseudo R-

squared values are rather low ranging from about 23.8 percent to 37.6 percent, 

                                         

research and development, ii) R&D, iii) product development, iv) research, 

development, v) research, engineering, and development, and vi) research and product 

development. This simplified sentence counting is very close to my keyword counting 

approach. 
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suggesting the necessity and potential benefit of PSM.27 

Panel B of Table 9 compares high-innovation firms to low-innovation 

firms matched based on their propensity scores along the covariates. For the 

sake of brevity, I report the results from PSM with one-to-one match for 

HighTcw, without replacement, and within the 1 percent caliper distance. The 

post-PSM control variables exhibit insignificant differences between the two 

groups, suggesting successful matching results. As shown in the table, I 

continue to find that high- and low-innovation firms are significantly different 

in their R&D investment and disclosure. Compared to low-innovation firms, 

high-innovation firms on average have greater RESEARCH and XRDintensity, 

i.e., they tend to make more R&D investment and unconditional R&D-related 

disclosures. However, OpaqueR&D is also larger for high innovation firms 

(0.0296, t-value = 4.18***). This implies that these firms are more opaque 

about their R&D activities for a given level of R&D investment. 

I then re-estimate the OLS regressions in equation (2) after various 

PSM procedures, i.e., one-to-one matching without replacement with gradually 

decreasing caliper distance from 3 percent (less tight matching) to 1 percent 

(more tight matching). Panel C of Table 9 reports the results. Consistent with 

                                         
27  In my setting, PSM creates a sample of high-innovation (treatment) and low-

innovation (control) groups that are similar across firm characteristics. Therefore, for 

an effective matching, there should exist sufficient observations that are similar in firm 

characteristics (i.e. independent variables of the first stage logit regression) used for 

matching but different in proprietary cost level (i.e. dependent variable of the first stage 

logit regression). As a result, this requirement mechanically lowers a pseudo R-squared 

value of the first stage logit regression. Therefore, a low pseudo R-squared value 

paradoxically implies a greater pool for effective matching as well as the necessity of 

PSM. 
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the univariate result in Panel B, the coefficients on firm innovation measures 

remain significantly positive at the 5 percent level across all nine regressions 

(three measures of firm innovation by three levels of caliper distance). More 

importantly, the magnitude and statistical significance of the coefficients 

monotonically increase as the caliper distance declines from 3 percent to 1 

percent. This finding, along with the results in Panel B, suggests that my main 

results are robust to PSM and do not suffer from significant functional form 

misspecification problems (Shipman, Swanquist, and Whited 2017). 

5.6. R&D Disclosure Opacity and Financial Reporting Quality 

 It is possible that my opacity measure of R&D disclosure is a 

manifestation of poor financial reporting quality. To examine whether the 

positive association between frim innovation and R&D disclosure opacity is 

driven by firms with poor financial reporting quality, i.e., insufficient 

description throughout the financial report including R&D-related section, I re-

estimate my main regression models separately for subsamples of high financial 

reporting quality (High FRQ) and low financial reporting quality (Low FRQ). 

Since I focus on narrative R&D disclosure and R&D activities are related to 

expense items (i.e., R&D expenditure), I create a measure, OpaqueEXP, to 

capture expense-side narrative reporting quality, following Baik et al. (2017). 

Specifically, OpaqueEXP is estimated from the cosine similarity of a firm’s 

expense-related vocabularies in the MD&A section with the corresponding 

average vocabularies (i.e., benchmark) across all firms in the same year – a 

value closer to 1 (0) indicates higher (lower) opacity, or lower (higher) 
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transparency of overall expense-side narrative disclosure. Low (high) financial 

reporting quality firms are those of which OpaqueEXP is above (below) the 

sample median. 

[Insert Table 10 Here] 

 Table 10 reports the results. In column (1) – (6), the coefficients on 

firm innovation are all positive and statistically significant at the 5 or 10 percent 

level regardless of their financial reporting quality as measured by OpaqueEXP 

(i.e., Low FRQ versus High FRQ). The χ2 tests show that the coefficients on 

firm innovation measures for Low FRQ subsample are insignificantly different 

from the coefficients for High FRQ subsample. The results confirm that my 

results are not driven by financial reporting quality per se. 

5.7. Other Issues 

5.7.1. Reverse Causality 

Many corporate decisions are endogenous and made on a continuous 

timeline. As a result, it is hard to say that one unilaterally causes the other 

despite a statistically significant association between the two phenomena. 

However, I believe that my study is less likely to suffer from this reverse 

causality problem. I examine an association between innovation value created 

by R&D activities during the year and narrative R&D disclosure made after the 

end of the year. This clear time sequence deters an inference of the opposite 

causal relation. Zang (2012) who documents the substitutional relation between 

real activities manipulation (i.e. REM) and accrual-based earnings management 



38 

(i.e. AEM) argues that only after the year end do managers fine-tune their 

accounts via AEM based on the outcomes of REM during the year due to the 

sequence of the two manipulative activities. In a similar vein, disclosure is an 

ex-post reflection, not an ex-ante driver, of firms’ business activities, making 

the reverse causality unlikely. 

5.7.2. Correlated Omitted Variables Problem 

 While I include various control variables that are likely to affect R&D 

disclosure opacity following prior research, it is still possible that other factors 

may alter my results. To further mitigate such correlated omitted variable 

concerns, I include additional control variables associated with physical 

investments, because R&D is one of two investment pillars along with capital 

investments. Further, factors affecting physical investments may also affect 

R&D activities and related disclosure. These factors include default risk 

(Altman’s z-score), tangibility (net PPE over total assets), slack (cash and cash 

equivalents over net PPE), dividend indicator, natural logarithm of firm age, 

operating cycle (days of inventory plus days of receivables), and R&D- and 

capital-intensive industry indicator. They are from Biddle and Hilary (2006), 

Biddle et al. (2009), and Lara, Osma, and Penalva (2016). Adding these controls 

does not have significant impact on my main results (untabulated) – the 

coefficients on lnTcw, lnTsm, and lnfNpats are 0.0106 (t-value = 2.61***), 

0.0102 (t-value = 2.61***), and 0.0123 (t-value = 2.51**), respectively. 

 Next, I replace industry fixed effects with firm fixed effects to mitigate 

the possible impact of unobservable or unquantifiable firm-level factors, such 
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as corporate culture, employee talents, customer loyalty, brand power, et 

cetera.28 When firm fixed effects are controlled, my main inferences remain 

qualitatively unchanged although the (untabulated) results exhibit smaller 

coefficients with decreased statistical significance: the coefficients on lnTcw, 

lnTsm, and lnfNpats are 0.0054 (t-value = 2.46**), 0.0028 (t-value = 1.37), and 

0.0060 (t-value = 2.11**), respectively.29 Overall, my evidence suggests that 

correlated omitted variables do not seem to change my inferences. I believe that 

my main results in Table 4 are considerably more conservative compared to the 

results in Table 7 based on alternative model specifications; in fact, the results 

with different research designs are more robust to the firm fixed effect control.30 

6. Conclusion 

 This study examines the impact of firms’ innovativeness on narrative 

                                         
28 When firm fixed effect are controlled, the average firm characteristics are demeaned. 

This makes my regression model capture only abnormal R&D disclosure opacity (i.e., 

shocks occurred to the average R&D disclosure opacity), which is not of my primary 

research interest. However, I report the results with firm fixed effects controlled to test 

whether such abnormal R&D disclosure opacity is also statistically valid and, moreover, 

to resolve the correlated omitted variable issues. 

29  The Hausman test results reject the null hypothesis that unobservable individual 

effects are not significantly correlated with the other regressors included in the model 

(χ2-value = 120.67, p-value < 0.0001), validating my usage of the fixed effect model. 

However, the results from the random effect model are also qualitatively the same; the 

coefficients on lnTcw, lnTsm, and lnfNpats are 0.0096 (t-value = 3.89***), 0.0071 (t-

value = 3.29***), and 0.0116 (t-value = 3.51***), respectively. 

30 For example, when the decile ranking criterion changes from the year level to the 

year and industry level, the coefficients on lnTcw, lnTsm, and lnfNpats are 0.0084 (t-

value = 3.05***), 0.0047 (t-value = 1.84*), and 0.0097 (t-value = 2.76***). When total 

assets are used as a deflator instead of the original sales, the statistical significance 

increase is more remarkable; the coefficients on lnTcw, lnTsm, and lnfNpats are 0.0076 

(t-value = 3.25***), 0.0065 (t-value = 3.02***), and 0.0094 (t-value = 3.16***). 



40 

R&D disclosure in their 10-K filings. Despite a large volume of voluntary 

disclosure studies, narrative R&D disclosures remain less explored in prior 

research. Moreover, I am unaware of large sample evidence about how 

proprietary costs and valuation benefits influence firms’ narrative disclosure 

behavior. I fill this gap in the literature by exploring the relative importance of 

the two competing views using narrative R&D disclosure embedded in all 

available annual reports. Using a large sample of firms for the period of 1997-

2010, I perform textual searches of R&D disclosure in 10-K filings and find 

that high-innovation firms are less likely to discuss their R&D activities in their 

annual reports. Furthermore, I find that this tendency to withhold narrative 

R&D information is more pronounced when firms face greater market 

competition. By contrast, this tendency is reduced when managers anticipate 

issuing public equity or debt. Finally, in support of high innovation firms having 

larger proprietary cost of R&D disclosure, I find that firm innovation is 

positively associated with proprietary risks revealed in the 10-K filings. Overall, 

my findings suggest that firm innovativeness plays an important role in 

managers’ strategic and context-specific decision on narrative R&D disclosure.  

My findings extend the literature on voluntary disclosure in both 

proprietary and agency cost contexts. I provide large sample evidence that, in 

general, proprietary costs are more likely than valuation benefits to have an 

overriding effect on narrative R&D disclosure. This evidence contrasts with 

Guo et al. (2004) based on a small sample of information-sensitive events. My 

study also contributes to the literature by proposing a relative measure of 

disclosure that compares disclosed R&D information to disclosable R&D 
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activities at the firm-year level. I hope that my simple and intuitive approach 

can facilitate future research in this area. 
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Appendix A. Examples of Qualitative R&D Disclosure 

Example 1. Selected R&D-related Excerpts from 2010 10-K form of Merck & Co., Inc. 

▪ Business Overview 

In February 2010, the Company commenced actions under a global 

restructuring program (the “Merger Restructuring Program”) in conjunction with the 

integration of the legacy Merck and legacy Schering-Plough businesses. … 

In addition, the Company has eliminated over 2,500 positions which were 

vacant at the time of the Merger. These workforce reductions will primarily come from 

the elimination of duplicative positions in sales, administrative and headquarters 

organizations, as well as from the sale or closure of certain manufacturing and research 

and development sites and the consolidation of office facilities. … 

The Company’s business is characterized by the introduction of new products 

or new uses for existing products through a strong research and development program. 

Approximately 15,500 people are employed in the Company’s research activities. … 

The integration efforts for research and development continue to focus on 

integrating the research operations of the legacy companies, including providing an 

effective transition for employees, realizing projected merger synergies in the form of 

cost savings and revenue growth opportunities, and maintaining momentum in the 

Company’s late-stage pipeline. ... 

Additionally, across all disease area priorities, the Company’s strategy is 

designed to expand access to worldwide external science and incorporate external 

research as a key component of the Company’s early discovery pipeline in order to 

translate basic research productivity into late-stage clinical success. …  

The Company’s clinical pipeline includes candidates in multiple disease 

areas, including atherosclerosis, cancer, cardiovascular diseases, diabetes, infectious 

diseases, inflammatory/autoimmune diseases, insomnia, migraine, neurodegenerative 

diseases, ophthalmics, osteoporosis, psychiatric diseases, respiratory diseases and 

women’s health. The Company supplements its internal research with an aggressive 

licensing and external alliance strategy focused on the entire spectrum of collaborations 

from early research to late-stage compounds, as well as new technologies. 

▪ Management’s Discussion and Analysis 

The Company’s research and development efforts may not succeed in 

developing commercially successful products and the Company may not be able to 

acquire commercially successful products in other ways; in consequence, the Company 

may not be able to replace sales of successful products that have lost patent protection. 

… To accomplish this, the Company commits substantial effort, funds and other 

resources to research and development, both through its own dedicated resources and 

through various collaborations with third parties. There is a high rate of failure inherent 

in the research to develop new drugs to treat diseases. As a result, there is a high risk 

that funds invested by the Company in research programs will not generate financial 
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returns. This risk profile is compounded by the fact that this research has a long 

investment cycle. … 

The Company faces significant litigation related to Vioxx. On September 30, 

2004, Old Merck voluntarily withdrew Vioxx, its arthritis and acute pain medication, 

from the market worldwide. … The U.S. Department of Justice (“DOJ”) has issued 

subpoenas requesting information relating to Old Merck’s research, marketing and 

selling activities with respect to Vioxx in a federal health care investigation under 

criminal statutes. … 

▪ R&D Activity Description 

(Research and Development Update) 

The Company currently has a number of candidates under regulatory review 

in the United States and internationally. … 

MK-0859, anacetrapib, is an investigational inhibitor of the cholesteryl ester 

transfer protein (“CETP”) that is being investigated in lipid management to raise HDL-

C and reduce LDL-C. In November 2010, researchers presented results from the 

Phase III DEFINE (Determining the EFficacy and Tolerability of CETP INhibition with 

AnacEtrapib) study with anacetrapib at the American Heart Association Scientific 

Sessions. In the trial of 1,623 patients with coronary heart disease (“CHD”) or CHD 

risk equivalents, anacetrapib showed no significant differences from placebo in the 

primary safety measures studied. … 

The chart below reflects the Company’s current research pipeline as of 

February 16, 2011. Candidates shown in Phase III include specific products. 

Candidates shown in Phase II include the most advanced compound with a specific 

mechanism or, if listed compounds have the same mechanism, they are each currently 

intended for commercialization in a given therapeutic area. … [The chart of Merck’s 

products under the R&D process is omitted] 

(Selected Joint Venture and Affiliate Information) 

To expand its research base and realize synergies from combining capabilities, 

opportunities and assets, in previous years Old Merck formed a number of joint 

ventures. … 

(Acquisitions, Research Collaborations and License Agreements) 

In May 2010, Merck announced that it had restructured its co-development 

and co-commercialization agreement with ARIAD Pharmaceuticals, Inc. (“ARIAD”) 

for ridaforolimus (MK-8669), an investigational orally available mTOR inhibitor 

currently being evaluated for the treatment of multiple cancer types, to an exclusive 

license agreement. Under the restructured agreement, Merck has acquired full control 

of the development and worldwide commercialization of ridaforolimus. ARIAD 

received a $50 million upfront fee, which the Company recorded as research and 

development expense in 2010, and is eligible to receive milestone payments associated 

with regulatory filings and approvals of ridaforolimus in multiple cancer indications 
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and achievement of significant sales thresholds. … 

In addition, in April 2009, Old Merck and Cardiome Pharma Corp. 

(“Cardiome”) announced a collaboration and license agreement for the development 

and commercialization of vernakalant (MK-6621), an investigational candidate for the 

treatment of atrial fibrillation. … Under the terms of the agreement, Old Merck paid 

Cardiome an initial fee of $60 million upon closing, which was recorded in Research 

and development expense. … 

In March 2009, Old Merck acquired Insmed Inc.’s (“Insmed”) portfolio of 

follow-on biologic therapeutic candidates and its commercial manufacturing facilities 

located in Boulder, Colorado. … In connection with the acquisition, substantially all of 

the purchase price was allocated to Insmed’s follow-on biologics portfolio (MK-4214 

and MK-6302) and an indefinite-lived intangible asset was recorded. The fair value was 

determined based upon the present value of expected future cash flows of new product 

candidates resulting from Insmed’s follow-on biologics portfolio adjusted for the 

probability of their estimated technical and marketing success utilizing an income 

approach reflecting appropriate risk-adjusted discount rates. The ongoing activity 

related to MK-4214 and MK-6302 is not expected to be material to the Company’s 

research and development expense. … 

(Collaborative Arrangements) 

The Company continues its strategy of establishing external alliances to 

complement its substantial internal research capabilities, including research 

collaborations, licensing preclinical and clinical compounds and technology platforms 

to drive both near- and long-term growth. The Company supplements its internal 

research with an aggressive licensing and external alliance strategy focused on the 

entire spectrum of collaborations from early research to late-stage compounds, as well 

as new technologies across a broad range of therapeutic areas. … 

In 1989, Old Merck and E.I. duPont de Nemours and Company (“DuPont”) 

agreed to form a long-term research and marketing collaboration to develop a class of 

therapeutic agents for high blood pressure and heart disease, discovered by DuPont, 

called angiotensin II receptor antagonists, which include Cozaar and Hyzaar. … 

▪ R&D-related Financial Information 

Research and development expenses were $11.0 billion in 2010, $5.8 billion 

in 2009 and $4.8 billion in 2008. The increases were due in part to the incremental 

expenditures associated with the inclusion of Schering-Plough’s operations in 2010 and 

for the post-Merger period of 2009. In addition, during 2010, the Company recorded 

$2.4 billion of IPR&D impairment charges. Of this amount, $1.7 billion related to the 

write-down of the intangible asset for vorapaxar resulting from developments in the 

clinical program for this compound (see “Research and Development” below). The 

remaining $763 million of IPR&D impairment charges were attributable to compounds 

that were abandoned and determined to have either no alternative use or were returned 

to the respective licensor, as well as from expected delays in the launch timing or 
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changes in the cash flow assumptions for certain compounds. The Company may 

recognize additional non-cash impairment charges in the future for the cancellation or 

delay of other legacy Schering-Plough pipeline programs that were measured at fair 

value and capitalized in connection with the Merger and such charges could be material. 

Additionally, research and development expenses in 2010, 2009 and 2008 reflect 

$428 million, $232 million and $128 million, respectively, of costs associated with 

restructuring activities, including accelerated depreciation and asset abandonment costs. 

(See Note 4 to the consolidated financial statements.) Also, research and development 

expenses in 2010 include a $50 million payment related to the restructuring of Merck’s 

agreement with ARIAD Pharmaceuticals, Inc. (“ARIAD”) (see “Research and 

Development” below), while expenses in 2009 reflect upfront payments associated with 

external licensing activity. 

▪ Other Information 

(R&D-related Properties) 

Principal U.S. research facilities are located in Rahway, Kenilworth, Summit 

and Union, New Jersey, West Point, Palo Alto, California, and Nebraska (Animal 

Health). Principal research facilities outside the U.S. are located in the Netherlands and 

Scotland. … 

(R&D-related Litigation) 

Temodar — In July 2007, a patent infringement action was filed (jointly with 

Cancer Research Technologies, Limited (“CRT”) in the United States against Barr (later 

acquired by Teva) in respect of Barr’s application to the FDA seeking pre-patent expiry 

approval to sell a generic version of Temodar. … 

 

  



46 

Example 2. Full R&D-related Excerpts from 2010 10-K form of Progress Software 

Corporation 

▪ Business Overview: None 

▪ Management’s Discussion and Analysis: None 

▪ R&D Activity Description: None 

▪ R&D-related Financial Information 

(Provision for Income Taxes) 

Our effective tax rate decreased from 36.0% in fiscal 2009 to 32.0% 

in fiscal 2010. The decrease in the effective tax rate was primarily due to a 

nonrecurring benefit of $2.5 million recorded in fiscal 2010. The nonrecurring 

tax benefit related to a change in estimate of our foreign earnings and profits 

utilized to determine the tax characterization of certain international cash 

repatriation, partially offset by resolution of certain of our uncertain tax 

positions related to netting of intercompany balances. The decrease was also 

due to the mix of profit within our various tax jurisdictions, partially offset by 

a reduction in our research and development credit in fiscal 2010 as the credit 

provisions in the tax code expired at the end of December 2009. The research 

and development credit was reinstated in the tax code in December 2010 with 

a retroactive effective date of January 1, 2010… 

(Business Combination) 

At the beginning of fiscal 2010, we adopted the revised accounting 

standard for business combinations. The most significant changes in the revised 

standard affecting the accounting for our acquisition of Savvion (in contrast to 

our prior acquisitions) are that we (i) capitalized in-process research and 

development assets of $2.0 million; (ii) expensed acquisition-related 

transaction costs of $0.4 million: and (iii) recognized all pre-acquisition loss 

and gain contingencies at their acquisition-date fair values. In addition, changes 

in accounting for deferred tax asset valuation allowances and acquired income 

tax uncertainties after the measurement period will be recognized in earnings 

rather than as adjustments to the cost of acquisition. We have estimated the fair 

value of all assets acquired and liabilities assumed in the transaction. 

▪ Other Information: None 
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Appendix B. Sample Selection Process 

Sample Selection Process Sample Size 

  

Original COMPUSTAT data during the sample period 107,852  

  

Basic Screening  

Eliminate observations in utilities or financial industry (35,946) 

Eliminate observations under one of the following criteria (19,065) 

 - Total assets or sales value is missing  

 - Total assets or sales value is below US$ 1 million  

 - Capital is completely impaired (i.e. negative book value of equity)  

Observations after basic screening 52,841  

  

Positive R&D Requirement  

Eliminate observations with missing R&D expenditure (22,349) 

Eliminate observations with zero R&D expenditure (5,988) 

Observations satisfying positive R&D requirement 24,504  

  

Main Variable Requirement  

Eliminate observations with missing variables for main tests (14,420) 

Final observations for main analyses 10,084  

  

cf. Additional Variable Requirement  

Eliminate observations with missing variables for additional tests (3,760) 

Observations for additional analyses 6,324  
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Appendix C. Variable Definition 

Variable Definition 

  

OpaqueR&D = Standardized relative degree of deviation of R&D-related word 

counts in 10-K filings (RESEARCH) from R&D intensity 

(XRDintensity). The two variables are decile-ranked to align their 

different value levels and mitigate the impact of outliers and 

skewness, and the decile-rank difference is divided by 9 to 

standardize the final value from -1 to 1. A value closer to 1 (-1) 

indicates higher (lower) opaque R&D activities. 

RESEARCH = Total number of R&D-related words in 10-K filings. 

XRDintensity = Standardized R&D expenditure, scaled by sales. 

lnTcw = Natural logarithm of 1 + Tcw, where Tcw is an innovation 

proxy based on an aggregate weighted value of forward citations 

on a firm’s issued patents. A higher index indicates a firm’s 

greater innovation value [refer to Kogan et al. (2017)]. 

lnTsm = Natural logarithm of 1 + Tsm, where Tsm is an innovation 

proxy based on an aggregate stock market value of a firm’s 

issued patents. A higher index indicates a firm’s greater 

innovation value [refer to Kogan et al. (2017)]. 

lnfNpats = Natural logarithm of 1 + fNpats, where fNpats is an innovation 

proxy based on a total number of a firm’s issued patents. A 
higher value indicates a firm’s greater innovation value [refer to 

Kogan et al. (2017)]. 

HighTcw = Indicator that takes 1 if Tcw is above the sample median, 0 

otherwise. 

HighTsm = Indicator that takes 1 if Tsm is above the sample median, 0 
otherwise. 

HighfNpats = Indicator that takes 1 if fNpats is above the sample median, 0 

otherwise. 

SIZE = Natural logarithm of total assets. 

LEV = Sum of total long-term debt and debt in current liabilities, 

divided by total assets. 

adjROA = Sum of income before extraordinary items, R&D expenditure, 
and advertising expenses, divided by total assets. 

MTB = Market value of equity, divided by book value of equity. 

RETVOL = Standard deviation of monthly stock returns during the fiscal 

year. 

INSTOWN = Average of quarterly institutional ownership during the fiscal 

year. 

AnnualRET = Annualized stock return, compounded on a monthly basis. 

LOSS = Indicator that takes 1 if income before extraordinary items is 

negative, 0 otherwise. 
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Variable Definition 

  

INCREASE = Indicator that takes 1 if earnings per share excluding 

extraordinary items of the current year is greater than that of the 

last year, 0 otherwise. 

BETA = Coefficient from the regression of daily individual stock 

returns on daily value-weighted stock market returns during the 
fiscal year. 

N_ANALYST = Natural logarithm of 1 + the number of analysts following each 

firm. 

stdCH_IB = Standard deviation of the last 5-year changes of income before 

extraordinary items. 

BIG4 = Indicator that takes 1 if a firm is audited by one of so-called 

big accounting firms, 0 otherwise. 

HHI = Herfindahl-Hirschman Index, calculated by the standardized 

industrial classification (SIC) code. A value closer to 1 (0) 

indicates higher (lower) industry concentration. 

FLUIDITY = Proxy for product market threat, based on a change of overlap 

between the vocabularies explaining a firm’s own products and 

those explaining rival firms’ products. A higher value indicates 

greater product market threat [refer to Hoberg et al. (2014)]. 

PCTCOMP = Competition proxy based on a frequency of competition-

related words in 10-K filings. A higher value indicates 

managerial perception of greater competition [refer to Li et al. 
(2013)]. 

LowHHI = Indicator that takes 1 if HHI is below the sample median, 0 

otherwise. 

HighFLUIDITY = Indicator that takes 1 if FLUIDITY is above the sample median, 

0 otherwise. 

HighPCTCOMP = Indicator that takes 1 if PCTCOMP is above the sample 

median, 0 otherwise. 

ISSUE = Indicator that takes 1 if a firm issues equity or debt in the 

subsequent fiscal year which is at least 5% of the firm’s year-end 

market value of equity, 0 otherwise. 

PropVALUE = The frequency how many times a firm mentions one 

protection-related keyword (i.e. “protect”, “protection”, or 

“safeguard”) and one proprietary value-related keyword (i.e. 

“proprietary technology”, “proprietary process”, “trade secret”, 

“proprietary information”, or “confidential information”) within 

a five word window throughout the whole 10-K filings [refer to 

Hoberg and Maksimovic (2014)]. 

PropTECH = The frequency how many times a firm mentions one 

protection-related keyword (i.e. “protect”, “protection”, or 

“safeguard”) and one proprietary technology-related keyword 

(i.e. “proprietary technology” or “proprietary process”) within a 
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Variable Definition 

  

five word window throughout the whole 10-K filings [refer to 

Hoberg and Maksimovic (2014)]. 

PropINFO = The frequency how many times a firm mentions one 

protection-related keyword (i.e. “protect”, “protection”, or 

“safeguard”) and one proprietary information-related keyword 
(i.e. “trade secret”, “proprietary information”, or “confidential 

information”) within a five word window throughout the whole 

10-K filings [refer to Hoberg and Maksimovic (2014)]. 

OpaqueEXP = Proxy for financial reporting opacity in terms of expense, based 

on a cosine similarity of a firm’s expense-related vocabulary in 

the MD&A section with the average expense-related vocabulary 

across all firms. A value closer to 1 (0) indicates higher (lower) 

opacity, or lower (higher) transparency in expense disclosure 
[refer to Baik et al. (2017)]. 
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Appendix D. Conceptual Distinction between Missing R&D 

and Opaque R&D 

 

Appendix D illustrates the conceptual distinction between discretionary missing R&D 

expenditure in quantitative disclosure (i.e., missing R&D) and discretionary 

withholding of narrative R&D information (i.e., Opaque R&D). The gradation of the 

opaque R&D box represents gradually increasing potential for managerial discretion in 

describing R&D activities; for example, the darker area suggest a greater potential for 

managers to choose opaque R&D rather than missing R&D when R&D expenditure 

becomes material as R&D intensity increases. 
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Table 1. Descriptive Statistics 

This table reports the descriptive statistics of variables used in my analyses. See 

Appendix C for variable definitions. 

Variable N Mean Std. 

Dev. 

75th 

Pctl 

Median 75th 

Pctl 

       

Main Variables       

OpaqueR&D 10,084  0.0030  0.2631  -0.1111  0.0000  0.1111  

RESEARCH 10,084  34.215

1  

37.414

6  

11.000

0  

23.000

0  

42.000

0  XRDintensity 10,084  0.2208  1.9195  0.0197  0.0594  0.1460  

lnTcw 10,084  2.0925  1.9614  0.0000  1.8620  3.4508  

lnTsm 10,084  2.5216  2.6156  0.0000  1.8535  4.2836  

lnfNpats 10,084  1.6540  1.6563  0.0000  1.3863  2.7081  

       

Control Variables       

SIZE 10,084  6.4227  1.6919  5.1762  6.2502  7.5563  

LEV 10,084  0.1844  0.1861  0.0105  0.1463  0.2909  

adjROA 10,084  0.0239  0.1374  -0.0107  0.0475  0.0963  

MTB 10,084  3.1714  2.8886  1.4748  2.3235  3.7487  

RETVOL 10,084  0.1395  0.0777  0.0854  0.1206  0.1724  

INSTOWN 10,084  0.5794  0.2640  0.4016  0.6371  0.7893  

AnnualRET 10,084  0.1668  0.6422  -0.2200  0.0608  0.3809  

LOSS 10,084  0.2786  0.4483  0.0000  0.0000  1.0000  

INCREASE 10,084  0.5583  0.4966  0.0000  1.0000  1.0000  

BETA 10,084  1.3757  1.2640  0.5663  1.1835  1.9983  

N_ANALYST 10,084  1.8599  1.1327  1.0986  2.0794  2.7726  

stdCH_IB 10,084  0.1009  0.1299  0.0275  0.0588  0.1200  

BIG4 10,084  0.9039  0.2947  1.0000  1.0000  1.0000  

       

Additional Variables       

HHI 10,084  0.2659  0.1991  0.1251  0.2039  0.3665  

FLUIDITY 10,084  6.4053  3.1636  4.0085  6.0249  8.1822  

PCTCOMP 6,324  0.5351  0.4396  0.2311  0.3990  0.7035  

ISSUE 9,207 0.3053 0.4606 0.0000 0.0000 1.0000 

PropVALUE 9,976  4.8912  5.1056  1.0000  4.0000  7.0000  

PropTECH 9,976  3.0722  3.6105  0.0000  2.0000  4.0000  

PropINFO 9,976  1.7730  2.0272  0.0000  1.0000  3.0000  

OpaqueEXP 9,971  0.8344  0.2132  0.8522  0.8984  0.9259  
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Table 2. Correlation Matrix 

This table reports Pearson and Spearman correlation coefficients among the main 

variables with p-values below. Pearson (Spearman) correlations are presented above 

(below) the diagonal. For the sake of brevity, correlation coefficients of main variables 

with control variables are omitted. See Appendix C for variable definitions. 

 Upper / Lower diagonal: Pearson / Spearman correlation coefficients 

H0: Rho=0 under Prob > |r| 

       

 [1] [2] [3] [4] [5] [6] 

[1] OpaqueR&D  -0.3439  0.0213  0.0196  -0.0271  0.0000  

  <.0001 0.0327  0.0497  0.0065  0.9994  

[2] RESEARCH -0.4317   0.1914  0.1838  0.1961  0.1883  

 <.0001  <.0001 <.0001 <.0001 <.0001 

[3] XRDintensity 0.3439  0.6239   0.0252  0.0201  0.0293  

 <.0001 <.0001  0.0116  0.0439  0.0032  

[4] lnTcw 0.0160  0.2541  0.2910   0.9303  0.9819  

 0.1075  <.0001 <.0001  <.0001 <.0001 

[5] lnTsm -0.0190  0.2506  0.2561  0.9545   0.9367  

 0.0564  <.0001 <.0001 <.0001  <.0001 

[6] lnfNpats 0.0021  0.2472  0.2673  0.9868  0.9589   

 0.8339  <.0001 <.0001 <.0001 <.0001  
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Table 3. Differences in Firm Characteristics 

between High and Low Innovation Firms 

This table compares high innovation firms to low innovation firms and reports the mean 

differences of their attributes. Sample firms are classified as High Innovation (Low 

Innovation) if their citation-weighted patent index (Tcw) is above (below) the sample 

median. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 

1 percent levels, respectively. See Appendix C for variable definitions. 

   High 

Innovation (A) 

  Low 

Innovation (B) 

   

VARIABLE  (HighTcw = 1)  (HighTcw = 0)  (A) - (B) 

  N Mean  N Mean  Diff. t-value 

           

Main Variables           

OpaqueR&D  5,048  0.0096   5,036  -0.0036   0.0133  2.53 ** 

RESEARCH  5,048  41.0355   5,036  27.3785   13.6570  18.64 *** 

XRDintensity  5,048  0.2938   5,036  0.1476   0.1462  3.83 *** 

           

Control 

Variables 

          

SIZE  5,048  7.1399   5,036  5.7038   1.4361  47.07 *** 

LEV  5,048  0.1879   5,036  0.1808   0.0071  1.93 * 

adjROA  5,048  0.1003   5,036  0.0783   0.0220  6.26 *** 

MTB  5,048  3.5609   5,036  2.7810   0.7799  13.68 *** 

RETVOL  5,048  0.1363   5,036  0.1427   -0.0064  -4.11 *** 

INSTOWN  5,048  0.6403   5,036  0.5183   0.1220  23.84 *** 

AnnualRET  5,048  0.1602   5,036  0.1734   -0.0132  -1.04  

LOSS  5,048  0.2851   5,036  0.2720   0.0131  1.46  

INCREASE  5,048  0.5703   5,036  0.5463   0.0240  2.43 ** 

BETA  5,048  1.4919   5,036  1.2592   0.2327  9.28 *** 

N_ANALYST  5,048  2.2494   5,036  1.4696   0.7798  36.82 *** 

stdCH_IB  5,048  0.1064   5,036  0.0954   0.0110  4.27 *** 

BIG4  5,048  0.9641   5,036  0.8435   0.1206  20.99 *** 
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Table 4. Innovation and R&D Disclosure Opacity 

This table reports OLS regression estimates of the association between firm innovation 

(lnTcw, lnTsm, lnfNpats) and R&D disclosure opacity (OpaqueR&D). T-statistics in 

parentheses are based on standard errors clustered by both firm and year. *, **, and *** 

indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, 

respectively. See Appendix C for variable definitions. 

 (1) (2) (3) 

Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D 

        

lnTcw 0.0116***     

  (2.95)     

lnTsm   0.0113***   

    (2.92)   

lnfNpats     0.0136*** 

      (2.84) 

SIZE -0.0307*** -0.0357*** -0.0311*** 

 (-4.05) (-4.14) (-4.00) 

LEV -0.0982*** -0.0932*** -0.0990*** 

 (-3.38) (-3.15) (-3.40) 

adjROA 0.1132*** 0.1122*** 0.1134*** 

 (3.34) (3.38) (3.35) 

MTB 0.0004 -0.0005 0.0004 

 (0.26) (-0.28) (0.27) 

RETVOL -0.1022* -0.1177** -0.1009* 

 (-1.89) (-2.18) (-1.88) 

INSTOWN 0.0348* 0.0374* 0.0359* 

 (1.81) (1.93) (1.86) 

AnnualRET -0.0098** -0.0087* -0.0096** 

 (-2.19) (-1.91) (-2.14) 

LOSS 0.0684*** 0.0701*** 0.0685*** 

 (7.17) (7.45) (7.18) 

INCREASE -0.0054 -0.0051 -0.0054 

 (-1.23) (-1.19) (-1.24) 

BETA 0.0047* 0.0049** 0.0049** 

 (1.92) (2.02) (1.98) 

N_ANALYST 0.0123* 0.0117* 0.0127* 

 (1.80) (1.70) (1.86) 

stdCH_IB 0.0931** 0.0939** 0.0954** 

 (2.41) (2.43) (2.48) 

BIG4 0.0020 0.0040 0.0028 

 (0.12) (0.25) (0.18) 

    

Constant -0.0407 -0.0077 -0.0390 

 (-0.87) (-0.14) (-0.82) 

    

Fixed effect control Industry & Year Industry & Year Industry & Year 
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 (1) (2) (3) 

Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D 

        

Clustering Firm & Year Firm & Year Firm & Year 

    

Observations 10,084 10,084 10,084 

Adjusted R-squared 0.1541 0.1545 0.1538 
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Table 5. Incremental Impact of Competition on the Association between Innovation and R&D Disclosure Opacity 

This table examines the incremental impact of product market competition on the association between firm innovation (lnTcw, lnTsm, lnfNpats) and R&D 

disclosure opacity (OpaqueR&D). Competition proxies are Herfindahl-Hirschman Index (LowHHI), product market threat (HighFLUIDITY) by Hoberg et al. 

(2014), and managerial perception on competition (HighPCTCOMP) by Li et al. (2013). T-statistics in parentheses are based on standard errors clustered by 

both firm and year. χ2-values in coefficient comparison tests are clustered by firm, following Petersen (2009). *, **, and *** indicate statistical significance at 

the 10 percent, 5 percent, and 1 percent levels, respectively. See Appendix C for variable definitions. 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D 

Moderator LowHHI LowHHI LowHHI HighFLUIDITY HighFLUIDITY HighFLUIDITY HighPCTCOMP HighPCTCOMP HighPCTCOMP 

                 

lnTcw 0.0020     0.0077*     0.0065     

  (0.41)     (1.71)     (1.27)     

lnTsm   0.0047     0.0081*     0.0073   

    (1.07)     (1.94)     (1.50)   

lnfNpats     0.0020     0.0092*     0.0065 

      (0.34)     (1.68)     (1.06) 

Moderator -0.0346** -0.0263* -0.0331** -0.0709*** -0.0696*** -0.0671*** -0.0115 -0.0123 -0.0097 

 (-2.10) (-1.66) (-2.10) (-4.17) (-4.23) (-4.13) (-0.77) (-0.85) (-0.66) 

lnTcw*Moderator 0.0180***     0.0105**     0.0069     

  (3.04)     (2.11)     (1.43)     

lnTsm*Moderator   0.0120***     0.0084**     0.0060*   

    (2.61)     (2.17)     (1.67)   

lnfNpats*Moderator     0.0220***     0.0117**     0.0079 

      (3.23)     (1.98)     (1.38) 

SIZE -0.0290*** -0.0340*** -0.0294*** -0.0307*** -0.0358*** -0.0311*** -0.0187*** -0.0238*** -0.0182** 
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  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D 

Moderator LowHHI LowHHI LowHHI HighFLUIDITY HighFLUIDITY HighFLUIDITY HighPCTCOMP HighPCTCOMP HighPCTCOMP 

                 

 (-3.92) (-4.03) (-3.85) (-4.07) (-4.19) (-4.03) (-2.63) (-2.86) (-2.45) 

LEV -0.0977*** -0.0928*** -0.0984*** -0.1037*** -0.0985*** -0.1044*** -0.1178*** -0.1130*** -0.1194*** 

 (-3.33) (-3.11) (-3.35) (-3.62) (-3.37) (-3.64) (-3.25) (-3.11) (-3.28) 

adjROA 0.1083*** 0.1080*** 0.1077*** 0.1146*** 0.1135*** 0.1148*** 0.1680*** 0.1677*** 0.1694*** 

 (3.34) (3.37) (3.34) (3.37) (3.42) (3.38) (2.59) (2.67) (2.61) 

MTB 0.0004 -0.0005 0.0004 0.0007 -0.0003 0.0007 -0.0007 -0.0016 -0.0006 

 (0.22) (-0.31) (0.24) (0.41) (-0.16) (0.43) (-0.32) (-0.73) (-0.28) 

RETVOL -0.0971* -0.1151** -0.0964* -0.0626 -0.0793 -0.0609 -0.0771 -0.0943* -0.0753 

 (-1.80) (-2.12) (-1.80) (-1.22) (-1.55) (-1.19) (-1.33) (-1.65) (-1.30) 

INSTOWN 0.0327* 0.0358* 0.0339* 0.0373** 0.0397** 0.0383** 0.0299 0.0326 0.0302 

 (1.71) (1.87) (1.77) (1.96) (2.08) (2.00) (1.28) (1.39) (1.29) 

AnnualRET -0.0094** -0.0084* -0.0093** -0.0097** -0.0084* -0.0096** -0.0136*** -0.0123** -0.0137*** 

 (-2.11) (-1.82) (-2.05) (-2.25) (-1.91) (-2.20) (-2.78) (-2.51) (-2.77) 

LOSS 0.0680*** 0.0702*** 0.0679*** 0.0722*** 0.0743*** 0.0720*** 0.0760*** 0.0773*** 0.0766*** 

 (7.21) (7.53) (7.24) (7.43) (7.72) (7.45) (6.11) (6.35) (6.14) 

INCREASE -0.0050 -0.0047 -0.0051 -0.0054 -0.0051 -0.0055 -0.0110* -0.0107* -0.0108* 

 (-1.14) (-1.05) (-1.15) (-1.23) (-1.16) (-1.24) (-1.79) (-1.76) (-1.73) 

BETA 0.0046* 0.0050** 0.0049** 0.0048** 0.0051** 0.0050** 0.0029 0.0031 0.0031 

 (1.86) (2.05) (1.96) (1.97) (2.10) (2.02) (1.00) (1.06) (1.07) 

N_ANALYST 0.0115* 0.0110* 0.0117* 0.0147** 0.0140** 0.0151** 0.0072 0.0066 0.0075 

 (1.73) (1.65) (1.77) (2.14) (2.03) (2.20) (0.89) (0.82) (0.93) 

stdCH_IB 0.0918** 0.0934** 0.0938** 0.1116*** 0.1125*** 0.1140*** 0.0731 0.0728 0.0758 

 (2.40) (2.43) (2.46) (2.82) (2.83) (2.87) (1.29) (1.28) (1.34) 
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  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D 

Moderator LowHHI LowHHI LowHHI HighFLUIDITY HighFLUIDITY HighFLUIDITY HighPCTCOMP HighPCTCOMP HighPCTCOMP 

                 

BIG4 -0.0019 0.0013 -0.0010 0.0047 0.0070 0.0056 -0.0208 -0.0191 -0.0199 

 (-0.12) (0.08) (-0.07) (0.29) (0.44) (0.35) (-1.05) (-0.97) (-1.01) 

Constant -0.0432 -0.0092 -0.0415 -0.0409 -0.0055 -0.0397 -0.0660 -0.0307 -0.0725 

 (-0.92) (-0.17) (-0.87) (-0.92) (-0.11) (-0.87) (-0.94) (-0.41) (-1.03) 

          

    χ2 Test: Innovation proxy + Innovation proxy*MODERATOR       

    χ2 Value  16.69*** 13.74*** 17.09*** 14.49*** 14.17*** 13.34*** 5.53** 6.76*** 4.41** 

    Prob > χ2 0.0000 0.0002 0.0000 0.0001 0.0002 0.0003 0.0187 0.0093 0.0358 

          

Fixed effect control Industry & Year Industry & Year Industry & Year Industry & Year Industry & Year Industry & Year Industry & Year Industry & Year Industry & Year 

Clustering Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year 

          

Observations 10,084 10,084 10,084 10,084 10,084 10,084 6,324 6,324 6,324 

Adjusted R-squared 0.1583 0.1580 0.1583 0.1606 0.1612 0.1600 0.1535 0.1546 0.1526 
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Table 6. Incremental Impact of External Financing on the Association 

between Innovation and R&D Disclosure Opacity 

This table examines the incremental impact of equity or debt issuance (ISSUE) on the 

association between firm innovation (lnTcw, lnTsm, lnfNpats) and R&D disclosure 

opacity (OpaqueR&D). T-statistics in parentheses are based on standard errors clustered 

by both firm and year. χ2-values in coefficient comparison tests are clustered by firm, 

following Petersen (2009). *, **, and *** indicate statistical significance at the 10 

percent, 5 percent, and 1 percent levels, respectively. See Appendix C for variable 

definitions. 

  (1) (2) (3) 

Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D 

        

lnTcw 0.0131***     

  (2.82)     

lnTsm   0.0121***   

    (2.78)   

lnfNpats     0.0151*** 

      (2.70) 

ISSUE -0.0011 -0.0022 -0.0039 

 (-0.10) (-0.21) (-0.37) 

lnTcw*ISSUE -0.0097**     

  (-2.15)     

lnTsm*ISSUE   -0.0074**   

    (-2.14)   

lnfNpats*ISSUE     -0.0106** 

      (-1.96) 

SIZE -0.0290*** -0.0335*** -0.0294*** 

 (-3.62) (-3.69) (-3.57) 

LEV -0.0811*** -0.0771** -0.0816*** 

 (-2.61) (-2.44) (-2.62) 

adjROA 0.1339*** 0.1333*** 0.1343*** 

 (3.26) (3.32) (3.28) 

MTB -0.0007 -0.0016 -0.0006 

 (-0.33) (-0.76) (-0.31) 

RETVOL -0.0991* -0.1130** -0.0968* 

 (-1.79) (-2.02) (-1.76) 

INSTOWN 0.0446** 0.0469** 0.0456** 

 (2.12) (2.21) (2.15) 

AnnualRET -0.0077** -0.0066* -0.0077** 

 (-2.02) (-1.72) (-1.98) 

LOSS 0.0721*** 0.0737*** 0.0722*** 

 (6.89) (7.20) (6.92) 

INCREASE -0.0085* -0.0084* -0.0086* 

 (-1.72) (-1.72) (-1.72) 
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  (1) (2) (3) 

Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D 

        

BETA 0.0043* 0.0045* 0.0045* 

 (1.66) (1.75) (1.71) 

N_ANALYST 0.0131* 0.0126* 0.0133* 

 (1.83) (1.75) (1.87) 

stdCH_IB 0.0843** 0.0854** 0.0863** 

 (2.09) (2.12) (2.15) 

BIG4 -0.0015 0.0002 -0.0007 

 (-0.09) (0.01) (-0.04) 

Constant -0.0604 -0.0302 -0.0578 

 (-1.25) (-0.55) (-1.17) 

    

    χ2 Test: Innovation proxy + Innovation proxy*ISSUE 

    χ2 Value 0.52 1.11 0.63 

    Prob > χ2 0.4716 0.2917 0.4287 

    

Fixed effect control Industry & Year Industry & Year Industry & Year 

Clustering Firm & Year Firm & Year Firm & Year 

    

Observations 9,206 9,206 9,206 

Adjusted R-squared 0.1528 0.1532 0.1524 
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Table 7. Firm Innovation and Protection of Proprietary Value 

This table reports OLS regression estimates of the association between firm innovation (lnTcw, lnTsm, lnfNpats) and proprietary concerns (PropVALUE, 

PropTECH, PropINFO). T-statistics in parentheses are based on standard errors clustered by both firm and year. *, **, and *** indicate statistical significance 

at the 10 percent, 5 percent, and 1 percent levels, respectively. See Appendix C for variable definitions. 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Dep. Variable PropVALUE PropVALUE PropVALUE PropTECH PropTECH PropTECH PropINFO PropINFO PropINFO 

                    

lnTcw 0.3740***     0.2584***     0.1036***     

  (6.20)     (5.57)     (4.88)     

lnTsm   0.2688***     0.1880***     0.0737***   

    (4.59)     (4.22)     (3.61)   

lnfNpats     0.3905***     0.2794***     0.1001*** 

      (5.17)     (4.79)     (3.83) 

SIZE -1.0571*** -1.1000*** -1.0377*** -0.8057*** -0.8383*** -0.7989*** -0.2324*** -0.2434*** -0.2215*** 

 (-9.97) (-9.00) (-9.44) (-10.03) (-8.97) (-9.58) (-6.84) (-6.34) (-6.36) 

LEV 0.8873** 0.8902** 0.8146* 0.9687*** 0.9747*** 0.9278*** -0.1071 -0.1076 -0.1352 

 (2.02) (1.98) (1.86) (3.02) (2.96) (2.89) (-0.60) (-0.60) (-0.75) 

adjROA 0.2005 0.2306 0.2257 0.0682 0.0874 0.0813 0.1586 0.1675 0.1693 

 (0.59) (0.65) (0.66) (0.22) (0.27) (0.26) (1.25) (1.32) (1.31) 

MTB 0.0240 0.0083 0.0269 0.0216 0.0104 0.0232 0.0040 -0.0002 0.0052 

 (0.97) (0.33) (1.07) (1.08) (0.51) (1.14) (0.36) (-0.02) (0.47) 

RETVOL 4.1875*** 3.8534*** 4.2414*** 2.6792*** 2.4442*** 2.7142*** 1.4201*** 1.3290*** 1.4369*** 

 (3.57) (3.23) (3.54) (3.23) (2.91) (3.22) (3.47) (3.20) (3.47) 

INSTOWN 0.7831** 0.8175** 0.8023** 0.5353** 0.5603** 0.5516** 0.2139 0.2231* 0.2167 

 (2.41) (2.53) (2.46) (2.35) (2.48) (2.42) (1.59) (1.65) (1.60) 
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  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Dep. Variable PropVALUE PropVALUE PropVALUE PropTECH PropTECH PropTECH PropINFO PropINFO PropINFO 

                    

AnnualRET 0.0120 0.0259 0.0108 0.0350 0.0452 0.0353 -0.0128 -0.0091 -0.0140 

 (0.09) (0.20) (0.08) (0.37) (0.47) (0.37) (-0.26) (-0.18) (-0.28) 

LOSS 1.4063*** 1.5005*** 1.4288*** 0.9020*** 0.9661*** 0.9130*** 0.4814*** 0.5078*** 0.4915*** 

 (7.22) (7.63) (7.32) (6.54) (7.00) (6.66) (6.08) (6.31) (6.15) 

INCREASE 0.1460 0.1676 0.1505 0.0839 0.0985 0.0856 0.0797 0.0858* 0.0821 

 (1.17) (1.37) (1.21) (0.96) (1.15) (0.99) (1.57) (1.69) (1.61) 

BETA 0.1539*** 0.1619*** 0.1608*** 0.0963*** 0.1018*** 0.1010*** 0.0621*** 0.0643*** 0.0641*** 

 (3.42) (3.38) (3.59) (2.97) (3.00) (3.14) (2.64) (2.64) (2.71) 

N_ANALYST 0.8042*** 0.7976*** 0.8183*** 0.5675*** 0.5626*** 0.5768*** 0.2337*** 0.2320*** 0.2380*** 

 (6.98) (6.84) (7.04) (7.02) (6.86) (7.08) (5.50) (5.43) (5.57) 

stdCH_IB 2.4894*** 2.5845*** 2.5849*** 1.0139* 1.0778* 1.0748* 1.5115*** 1.5385*** 1.5422*** 

 (3.19) (3.24) (3.27) (1.75) (1.83) (1.83) (5.37) (5.41) (5.45) 

BIG4 1.5698*** 1.6246*** 1.5979*** 0.9153*** 0.9533*** 0.9346*** 0.6162*** 0.6313*** 0.6240*** 

 (4.36) (4.48) (4.42) (3.41) (3.54) (3.48) (4.88) (4.99) (4.93) 

Constant 2.7775** 3.0022** 2.5995** 2.5895*** 2.7653*** 2.5142*** -0.0140 0.0413 -0.1038 

 (2.30) (2.35) (2.12) (2.90) (2.89) (2.76) (-0.04) (0.12) (-0.32) 

          

Fixed effect control Industry & 

Year 

Industry & 

Year 

Industry & 

Year 

Industry & 

Year 

Industry & 

Year 

Industry & 

Year 

Industry & 

Year 

Industry & 

Year 

Industry & 

Year Clustering Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year 

          

Observations 9,976 9,976 9,976 9,976 9,976 9,976 9,976 9,976 9,976 

Adjusted R-squared 0.3350 0.3306 0.3322 0.2950 0.2909 0.2928 0.2545 0.2523 0.2525 
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Table 8. Alternative Model Specifications of Estimating R&D Disclosure Opacity 

This table examines the association between firm innovation (lnTcw, lnTsm, lnfNpats) and alternative R&D disclosure opacity (OpaqueR&D) estimated by 

using different model specifications. For the sake of brevity, the regression results of control variables are not tabulated. T-statistics in parentheses are based 

on standard errors clustered by both firm and year. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. 

See Appendix C for variable definitions.  

    (1) (2) (3) 

 Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D 

Alternative model specifications Indep. Variable lnTcw lnTsm lnfNpats 

          

Panel A: Change of criterion on ranking R&D intensity and keyword frequency  

     

Decile ranking at the full sample level  0.0123*** 0.0116*** 0.0143*** 

  (3.19) (3.07) (3.05) 

Decile ranking at the industry level  0.0116*** 0.0113*** 0.0136*** 

  (2.95) (2.92) (2.84) 

Decile ranking at the year and industry level  0.0199*** 0.0176*** 0.0230*** 

  (3.95) (3.70) (3.78) 

     

Panel B: Change of deflator from Sales to Total Assets in calculating R&D intensity  

     

XRD deflator: AT, Decile ranking at the full sample level 0.0159*** 0.0139*** 0.0208*** 

  (3.96) (3.61) (4.35) 

XRD deflator: AT, Decile ranking at the year level 0.0151*** 0.0134*** 0.0200*** 

  (3.69) (3.41) (4.11) 

XRD deflator: AT, Decile ranking at the industry level 0.0222*** 0.0178*** 0.0290*** 
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    (1) (2) (3) 

 Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D 

Alternative model specifications Indep. Variable lnTcw lnTsm lnfNpats 

          

  (4.39) (3.70) (4.77) 

XRD deflator: AT, Decile ranking at the year and industry level 0.0200*** 0.0164*** 0.0263*** 

  (3.96) (3.41) (4.35) 

     

Panel C: Standardization of R&D-related keyword frequency with 10-K length 

     

Standardized, Decile ranking at the full sample level 0.0143*** 0.0117*** 0.0159*** 

  (4.02) (3.33) (3.61) 

Standardized, Decile ranking at the year level 0.0136*** 0.0110*** 0.0152*** 

  (3.69) (3.02) (3.36) 

Standardized, Decile ranking at the industry level 0.0136*** 0.0110*** 0.0152*** 

  (3.69) (3.02) (3.36) 

Standardized, Decile ranking at the year and industry level 0.0230*** 0.0183*** 0.0261*** 

  (4.88) (4.01) (4.46) 

     

Panel D: Change of keyword range     

     

RESEARCH + DEVELOPMENT-related words 0.0164*** 0.0148*** 0.0196*** 

  (4.35) (3.94) (4.25) 

RESEARCH + DEVELOPMENT- and PATENT-related words 0.0151*** 0.0134*** 0.0200*** 

  (3.69) (3.41) (4.11) 
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    (1) (2) (3) 

 Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D 

Alternative model specifications Indep. Variable lnTcw lnTsm lnfNpats 

          

Panel E: R&D-related sentence count following Merkley (2014)   

     

(Full) R&D-related sentences 0.0139*** 0.0141*** 0.0170*** 

  (4.09) (4.00) (4.05) 

(Bold) R&D-related sentences 0.0145*** 0.0133*** 0.0173*** 

  (4.26) (3.84) (4.15) 

     

Control variables  Included Included Included 

Fixed effect control  Industry & Year Industry & Year Industry & Year 

Cluster   Firm & Year Firm & Year Firm & Year 
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Table 9. Propensity Score Matching 

This table reports the results of mean difference t-tests in Table 3 and OLS regressions 

in Table 4 using propensity score matched sample. Panel A reports the results of logit 

regressions, i.e., the first stage of propensity score matching procedure where high-

innovation indicators (HighTcw, HighTsm, HighfNpats) are regressed on a set of control 

variables used in the main analyses. Panel B reports the results from univariate mean 

difference t-tests of variables between high- and low-innovation firms after propensity 

score matching. For the sake of brevity, only the results that are matched one-to-one by 

HighTcw, without replacement, and within the 1 percent caliper distance are reported. 

Panel C reports the results of OLS regressions which test the association between firm 

innovation (lnTcw, lnTsm, lnfNpats) and R&D disclosure opacity (OpaqueR&D) after 

propensity score matching with caliper distance gradually decreasing from 3 percent to 

1 percent. T-statistics of logit regressions in Panel A are based on standard errors 

clustered by firm, and those of OLS regressions in Panel C are clustered by both firm 

and year. *, **, and *** indicate statistical significance at the 10 percent, 5 percent, and 

1 percent levels, respectively. See Appendix C for variable definitions. 

Panel A. First Stage Logit Regression for Propensity Score Matching 

  (1) (2) (3) 

Dep. Variable HighTcw HighTsm HighfNpats 

        

SIZE 0.7390*** 1.1591*** 0.7369*** 

 (14.06) (16.07) (13.92) 

LEV -1.3752*** -1.6205*** -1.2814*** 

 (-5.49) (-5.55) (-5.11) 

adjROA 0.7124*** 0.8305*** 0.7191*** 

 (3.11) (3.22) (2.97) 

MTB 0.0762*** 0.1368*** 0.0655*** 

 (4.33) (6.59) (3.76) 

RETVOL 0.0108 2.0398*** -0.0993 

 (0.02) (3.31) (-0.18) 

INSTOWN 0.2710 0.3858** 0.2803 

 (1.60) (2.08) (1.63) 

AnnualRET -0.1715*** -0.2280*** -0.1597*** 

 (-3.70) (-4.14) (-3.47) 

LOSS 0.8397*** 0.7881*** 0.8104*** 

 (9.27) (7.95) (8.89) 

INCREASE 0.2451*** 0.2660*** 0.2756*** 

 (5.03) (4.69) (5.73) 

BETA 0.0830*** 0.0829*** 0.0803*** 

 (3.14) (2.70) (3.11) 

N_ANALYST 0.1683*** 0.2902*** 0.1450** 

 (2.70) (4.00) (2.31) 

stdCH_IB 1.3215*** 1.2030*** 1.0642*** 

 (3.56) (2.91) (2.87) 

BIG4 0.5823*** 0.6868** 0.6064*** 
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  (1) (2) (3) 

Dep. Variable HighTcw HighTsm HighfNpats 

        

 (2.99) (2.44) (2.94) 

Constant -9.2825*** -12.5362*** -9.1463*** 

 (-13.22) (-16.49) (-13.27) 

    

Fixed effect control Industry & Year Industry & Year Industry & Year 

Clustering Firm Firm Firm 

    

Observations 10,084 10,084 10,084 

Pseudo R-squared 0.238 0.376 0.238 

 

Panel B. Univariate Analysis after Propensity Score Matching 

    High 

Innovation (A) 

  Low 

Innovation (B) 

    

VARIABLE  (HighTcw = 1)  (HighTcw = 0)  (A) - (B) 

  N Mean  N Mean  Diff. t-value 

           

Main 

Variables 

          

OpaqueR&D  2,68

6  

0.0272   2,68

6  

-0.0024   0.0296  4.18 **

* RESEARCH  2,68

6  

40.694

7  

 2,68

6  

31.282

9  

 9.4118  8.84 **

* XRDintensity  2,68

6  

0.3643   2,68

6  

0.1852   0.1791  2.82 **

*            

Control 

Variables 

          

SIZE  2,68

6  

6.3136   2,68

6  

6.2893   0.0243  0.67  

LEV  2,68

6  

0.1808   2,68

6  

0.1785   0.0023  0.45  

adjROA  2,68

6  

0.0903   2,68

6  

0.0831   0.0072  1.44  

MTB  2,68

6  

3.1862   2,68

6  

3.1313   0.0549  0.72  

RETVOL  2,68

6  

0.1423   2,68

6  

0.1434   -

0.0011  

-

0.54 

 

INSTOWN  2,68

6  

0.5995   2,68

6  

0.6010   -

0.0015  

-

0.22 

 

AnnualRET  2,68

6  

0.1681   2,68

6  

0.1662   0.0019  0.1  

LOSS  2,68

6  

0.2919   2,68

6  

0.3042   -

0.0123  

-

0.98 

 

INCREASE  2,68

6  

0.5603   2,68

6  

0.5558   0.0045  0.33  

BETA  2,68

6  

1.4339   2,68

6  

1.4417   -

0.0078  

-

0.23 

 

N_ANALYST  2,68

6  

1.8748   2,68

6  

1.8617   0.0131  0.47  

stdCH_IB  2,68

6  

0.1041   2,68

6  

0.1051   -

0.0010  

-

0.28 

 

BIG4  2,68

6  

0.9352   2,68

6  

0.9382   -

0.0030  

-

0.45 
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Panel C. Multivariate Analysis after Propensity Score Matching 

    (1) (2) (3) 

 Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D 

Alternative model 

specifications 

Indep. 

Variable 

lnTcw lnTsm lnfNpats 

          

Change of caliper distance in propensity score matching 

     

Caliper distance: 

3% 

 0.0098** 0.0092** 0.0117** 

  (2.22) (2.10) (2.11) 

Caliper distance: 

2% 

 0.0110** 0.0101** 0.0136** 

  (2.47) (2.35) (2.41) 

Caliper distance: 

1% 

 0.0114** 0.0105** 0.0139** 

  (2.49) (2.42) (2.44) 

     

Matching type  One-to-one One-to-one One-to-one 

Replacement  No No No 

Control variables  Included Included Included 

Fixed effect 

control 

 Industry & 

Year 

Industry & 

Year 

Industry & 

Year Clustering   Firm & Year Firm & Year Firm & Year 
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Table 10. Narrative Disclosure Quality of Expense Items and the Association between Firm Innovation and R&D Disclosure Opacity 

This table reports OLS regression estimates of the association between firm innovation (lnTcw, lnTsm, lnfNpats) and R&D disclosure opacity (OpaqueR&D) 

across high- versus low-financial reporting quality groups. Financial reporting quality (OpaqueEXP) is from Baik et al. (2017). T-statistics in parentheses are 

based on standard errors clustered by both firm and year. Reported χ2-value in coefficient comparison is clustered by firm. *, **, and *** indicate statistical 

significance at the 10 percent, 5 percent, and 1 percent levels, respectively. See Appendix C for variable definitions.  

  (1) (2) (3) (4) (5) (6) 
Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D 
FRQ by OpaqueEXP Low FRQ High FRQ Low FRQ High FRQ Low FRQ High FRQ 

              
lnTcw 0.0117** 0.0110**         
  (2.14) (2.30)         
lnTsm     0.0097* 0.0122**     

      (1.87) (2.56)     
lnfNpats         0.0128* 0.0137** 
          (1.93) (2.27) 
SIZE -0.0264*** -0.0373*** -0.0293*** -0.0437*** -0.0261*** -0.0381*** 

 (-3.28) (-3.80) (-3.08) (-4.07) (-3.17) (-3.81) 
LEV -0.0856** -0.0845** -0.0841** -0.0767** -0.0876** -0.0844** 

 (-2.32) (-2.47) (-2.24) (-2.23) (-2.35) (-2.48) 

adjROA 0.1325*** 0.0969** 0.1316*** 0.0967** 0.1334*** 0.0966** 
 (2.84) (2.34) (2.84) (2.42) (2.86) (2.33) 

MTB -0.0017 0.0012 -0.0023 0.0001 -0.0016 0.0012 
 (-0.68) (0.62) (-0.93) (0.04) (-0.65) (0.62) 

RETVOL -0.0249 -0.1823*** -0.0369 -0.1971*** -0.0213 -0.1825*** 
 (-0.39) (-3.29) (-0.57) (-3.57) (-0.33) (-3.32) 

INSTOWN 0.0366 0.0408** 0.0385 0.0437** 0.0375 0.0419** 

 (1.31) (1.99) (1.37) (2.15) (1.34) (2.05) 
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  (1) (2) (3) (4) (5) (6) 
Dep. Variable OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D OpaqueR&D 
FRQ by OpaqueEXP Low FRQ High FRQ Low FRQ High FRQ Low FRQ High FRQ 

              
AnnualRET -0.0074 -0.0103* -0.0068 -0.0090* -0.0076 -0.0099* 

 (-0.87) (-1.94) (-0.81) (-1.76) (-0.89) (-1.91) 
LOSS 0.0884*** 0.0535*** 0.0912*** 0.0542*** 0.0888*** 0.0533*** 

 (6.16) (5.19) (6.31) (5.37) (6.22) (5.11) 

INCREASE -0.0062 -0.0050 -0.0055 -0.0052 -0.0060 -0.0053 
 (-0.75) (-0.73) (-0.67) (-0.76) (-0.73) (-0.77) 

BETA -0.0001 0.0097** 0.0001 0.0098** 0.0000 0.0099** 

 (-0.02) (2.29) (0.02) (2.33) (0.01) (2.33) 
N_ANALYST 0.0141 0.0100 0.0139 0.0091 0.0145* 0.0104 

 (1.64) (1.14) (1.59) (1.04) (1.68) (1.19) 
stdCH_IB 0.0316 0.1509*** 0.0335 0.1507*** 0.0349 0.1523*** 

 (0.66) (3.15) (0.70) (3.13) (0.73) (3.17) 
BIG4 -0.0110 0.0186 -0.0095 0.0212 -0.0100 0.0192 

 (-0.54) (1.04) (-0.46) (1.20) (-0.49) (1.08) 

Constant -0.0951* 0.0020 -0.0788 0.0468 -0.0984** 0.0069 
 (-1.96) (0.03) (-1.41) (0.66) (-1.99) (0.11) 
       

        χ2 Test: [Low FRQ] Innovation = [High FRQ] Innovation     
        χ2 Value 0.02 0.22 0.02 
        Prob > χ2 0.9004 0.6371 0.8943 

       

Fixed effect control Industry & Year Industry & Year Industry & Year Industry & Year Industry & Year Industry & Year 
Clustering Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year Firm & Year 

       

Observations 4,982 4,990 4,982 4,990 4,982 4,990 
Adjusted R-squared 0.1524 0.1660 0.1516 0.1675 0.1516 0.1661 
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Figure 1. Concept and Distribution of OpaqueR&D 

 

Figure 1 illustrates the concept of managerial discretion proxy for opaque R&D 

disclosure, OpaqueR&D. This variable is devised to capture the discrepancy between 

two different dimensions of managerial decisions on R&D; i) R&D investments, 

proxied by R&D intensity, and ii) narrative disclosure on R&D activities, proxied by 

R&D-related word counts in 10-K filings. Conceptually, the value of OpaqueR&D 

represents the relative degree of deviation of the narrative disclosure depth on R&D 

activities from the intensity of R&D investments. Therefore, when R&D intensity is 

high (low) but R&D-related words are few (many), the variable has a positive (negative) 

value and, as the discrepancy of the two increases, the value becomes closer to 1 (-1) 

by construction. 
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Figure 2. Distribution of OpaqueR&D 

 

Figure 2 shows the distribution of OpaqueR&D of the main data set. Appendix C 

provides the definition of the variable in detail. 
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1. Introduction 

This paper examines the association between government 

organizations’ trust and their disclosure transparency in financial reporting. 

From a macroeconomic perspective, prior research provides abundant evidence 

on the positive externalities of trust in terms of economic growth, investment, 

and capital market efficiency (Fukuyama 1995; Salter and Niswander 1995; La 

Porta, Lopez-De-Silane, Shleifer, and Vishny 1997; Guiso, Sapienza, and 

Zingales 2006; Pevzner, Xie, and Xin 2015; Bottazi, Rin, and Hellmann 2016).1 

In a microeconomic aspect, the positive impacts of trust also have been reported 

such as facilitation of contracting and improvement of firms’ operating 

performance and financial reporting quality (Duarte, Siegel, and Young 2012; 

Garrett, Hoitash, and Prawitt 2014; Lins, Servaes, and Tamayo 2017). 

As the importance of government entities and their employees in the 

economy continues to increase (Hoyle, Schaefer, and Doupnik 2017), there has 

been attention to cultural values and government financial reporting. For 

example, U.S. GAO (General Accountability Office) recently voiced concerns 

on the quality of the U.S. governments’ financial statements by illustrating 

problems which could hamper the credibility and usefulness of reported 

financial information (GAO 2017). The Organization for Economic Co-

operation and Development (OECD) also reports a survey result that on average, 

                                         
1 I define trust as the subjective probability that an individual assigns to a potential 

counterparty’s performing an action that is beneficial to that individual (Gambetta 

1988; Pevzner et al. 2015). See the section 2.1. 
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only four out of ten citizens in the OECD countries have confidence in national 

authorities’ financial operations (OECD 2017). Yet, there is surprisingly little 

empirical research examining the impact of cultural values on government 

financial reporting. Hence, I fill the void in the literature by examining whether 

and how trust influences governments’ financial disclosure transparency, 

exploiting unique data on the Korean central government agencies (hereafter 

‘agencies’). Particularly, to answer my research question, I focus on two pieces 

of key financial information – i) accounting errors and ii) service costs – and 

devise simple and intuitive proxies for disclosure transparency of government 

financial reporting. 

Given the significant influences of cultural values on corporate 

behaviors (e.g., Braguinsky and Mityakov 2015; Liu 2016), it is likely that trust 

affects governments’ disclosure transparency. However, ex ante it is unclear 

whether trust will create meaningful variation in the level of disclosure 

transparency of government entities. On the one hand, trust may contribute to 

governments’ higher financial disclosure transparency because the strong ties 

of trust in the network theory are likely to promote open communication and 

information sharing within an organization, facilitating internal information 

flow which is an important element for credible and accurate information 

production (Nelson 1989; Bian 1997; Tiwana 2008; Garrett et al. 2014). 2 

                                         
2 In addition, agencies with trusting culture likely care more about their long-built 

reputation for non-opportunistic behaviors and adverse consequences such as negative 

media coverage and government inspection when problems related to inappropriate 

financial reporting are detected (Dirks and Ferrin 2001; Swift 2001). 
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Hence, trust which smoothens intra-organizational information flow expectedly 

has a positive impact on disclosure transparency of government financial 

reporting. On the other hand, governments’ unique characteristics may deter 

such benefits of trust. For example, strong bureaucracy in government 

organizations may block effective communication between upper-level officers 

and lower-level staff (i.e., vertical information flow) and, possibly, among those 

in close positions (i.e., horizontal information flow). Moreover, government 

entities may have weaker incentives to enhance their disclosure transparency 

because budgets are usually allocated on cash-based settlement reports. In 

addition, general voters and tax payers do not have strong incentives to demand 

higher disclosure transparency due to its negligible impact on their wealth 

maximization decisions given prohibitively high transaction costs such as the 

costs of relocating to another country (Zimmerman, 1977). Given the 

aforementioned mixed evidence and discussions, thus, it is an empirical 

question as to whether trust would have a significant influence on disclosure 

transparency in financial reporting of central government agencies. 

To operationalize my investigation, I focus on Korean central government 

agencies due to the availability of two unique data sets and their distinct 

financial reporting environments. First, data on immaterial accounting errors is 

available for the Korean central government agencies. Immaterial errors are 

usually bundled with other line items so unobservable to external information 

users. However, the agencies are mandated to report undisclosed information 

about the corrections of immaterial accounting errors filed with the 

Government Accounting and Finance Center (hereafter ‘GAFC’), an 
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organization in charge of generating national financial statements. By 

combining the confidential data on immaterial errors I have obtained from the 

GAFC with material accounting errors disclosed as a separate line item (i.e., 

gains and losses from prior-period error corrections), I can examine agencies’ 

materiality decisions with higher accuracy, a judgement about whether detected 

accounting errors are material or not, just as the PCAOB data in the private 

sector.3 

 Second, trust scores that are based on a legal survey are independently 

complied and publicly available on an annual basis for the Korean central 

government agencies. Trust is an intangible cultural value which is hard to 

quantify. In Korea, however, the Act on Anti-Corruption and the Establishment 

and Operation of the Anti-Corruption and Civil Rights Commission (hereafter 

‘Anti-Corruption Act’) mandates the Anti-Corruption and Civil Rights 

Commission (hereafter ‘Civil Right Commission’) to conduct an annual survey 

on the level of trust for all public entities including the central government 

agencies. This mandatory and comprehensive culture survey is performed and 

objectively validated for five months from August to December every year by 

independent survey companies and provides credible quantitative scores of 

governments’ trust level. 

Finally, the Korean central government agencies have highly 

                                         
3 Some such as Choudhary, Merkely, and Schipper (2016) and Aobdia (2018) provide 

evidence on materiality decision, using data on immaterial accounting errors from the 

PCAOB data. However, such data is rare in the public area, leading to few studies on 

materiality decision of public organizations such as government entities. 
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standardized financial reporting formats defined by the National Accounting 

Act. As a result, the disclosed information is highly homogeneous across 

agencies.4 However, an exception is service costs, the only accounting item in 

which substantial flexibility is allowed in providing a list of services an agency 

provides for the public and an amount of budget used for each service activity. 

Thus, this discretionary accounting item which contrasts with the other 

uniformly-reported accounts allows us to effectively capture agencies’ 

discretion on the extent of specificity of disclosed information on their key 

financial operations. 

My analysis is based on a sample of 28 central government agencies 

for the period of 2011-2015.5 Utilizing my unique data and financial reporting 

environments, I measure agencies’ disclosure transparency in the following two 

ways. First, I capture the magnitude (likelihood) of reported (reporting) 

material accounting errors and interpret a larger amount (higher frequency) of 

reported (reporting) material errors as more transparent. Since materiality 

decision depends on agencies’ discretion, I conjecture that agencies with high 

(low) disclosure transparency are more likely to classify their accounting errors 

as material (immaterial) and reveal (conceal) those errors. Second, I measure 

the extent of disaggregation of service cost information and interpret more 

disaggregated disclosure as more transparent because disaggregated 

                                         
4 See Appendix C for the financial statements reported by the Korean central 

government agencies in detail. 

5 Appendix A and B provide a list of the Korean central government agencies used in 

my analyses and the sample selection process, respectively. 
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information conveys more useful informational contents (e.g., Hirst, Koonce, 

and Venkataraman 2007; Chen, Miao, and Shevlin 2015). Finally, I borrow the 

annual culture survey scores by the Anti-Corruption Act as my proxy for the 

level of agencies’ trust. 

Using my proxies for trust and government financial disclosure 

transparency, I document several novel findings. I find that high-trust agencies 

report a lower magnitude of accounting errors in total, suggesting that trust 

contributes to producing high-quality financial information. Once accounting 

errors occur, however, high-trust agencies are more likely to classify those 

errors as material and disclose them as a separate line item in financial 

statements, after controlling for government characteristics associated with 

materiality decision. In contrast, low-trust agencies tend to treat similar-

magnitude accounting errors as immaterial and bundle these errors with other 

line items, making external users inaccessible to such information. Further, I 

find that given the existence of accounting errors, high-trust agencies show a 

greater propensity to reveal their accounting errors as material ones. These 

findings are consistent with trust reducing opportunistic classification shifting 

from material to immaterial errors in government financial reporting. Analyses 

on service costs provide qualitatively similar implications. I find that high-trust 

(low-trust) agencies are likely to provide more (less) disaggregated information 

on their service activities and related costs, suggesting a negative association 

between trust and obfuscation of financial information. Collectively, my main 

results suggest a consistent conclusion that trust contributes to improving 

disclosure transparency of government financial reporting. 
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The results of cross-sectional analyses further support my inference on 

the association between trust and government financial disclosure transparency. 

Given the main channel of trust improving disclosure transparency by the 

network theory, i.e., facilitation of information production and sharing, the 

impact of trust is likely to be amplified (attenuated) when information 

environments of an organization require more (less) coordination (Garrett et al. 

2014). Based on this information-coordination-based prediction, I first 

conjecture that the impact of trust will be greater when an agency head is from 

outside rather than from inside because he/she is likely less familiar with and 

knowledgeable about the organization, suggesting a greater need for 

communication with his/her staff. Consistent with this prediction, I find that 

trust has significant impact on disclosure transparency only when an agency’s 

minister or secretary is an outsider whose former professional career is 

categorized as either one of politician, professor, or public officer in other 

agencies. However, insignificant impact is observed when an agency head is an 

insider who has been internally promoted. In a similar context, I expect that 

trust is likely to exhibit greater impact for agencies with more departments (i.e., 

decentralized agencies) because a larger number of departments suggests 

diverse functions within an organization and, thus, may demand more inter-

department coordination to process information. I find a largely consistent 

evidence when I divide my sample into high- versus low-decentralized agencies 

by the median number of departments within an agency. Finally, I examine 

variation in the cross-section by the level of parliamentary inspection pressure 

because the national inspections by the National Assembly members which 
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extensively influence agencies’ overall operations are so important events that 

intra-organizational communication is vital for efficient response to diverse 

compulsory requests such as submission of required materials and answering at 

hearings. Consistently, I find that the impact of trust is more pronounced for 

agencies under higher inspectional pressure which is measured by the relative 

number of standing committee members in charge of each agency. Thus, the 

fact that my main results are strengthened in specific subgroups composed by 

economic grounds is evidence that the results are not randomly driven by other 

omitted factors, supporting my argument on trust enhancing governments’ 

financial disclosure transparency. Additional supplementary analyses document 

that my results are not sensitive to the impact of dominantly large-sized 

agencies and inflation and that trust also improves disclosure transparency of 

detailed expense items, consistent with the results on service costs. 

My study contributes to extant literature in the following ways. First, 

this paper identifies the determinants of disclosure transparency in government 

financial reporting and adds to the growing body of research that investigates 

the role of cultural values on corporate decision making (Garret et al. 2014; 

Braguinsky and Mityakov 2015; Pevzner et al. 2015; Liu 2016; Lins et al. 2017). 

By utilizing survey-based trust scores and the Korean central government 

agencies’ discretion over categorization of accounting errors and 

disaggregation of service cost information, this study enhances our 

understanding on the role of trust in governments’ unique financial reporting 

behaviors and resultant disclosure transparency. Particularly, my study extends 

prior literature on materiality decisions in the government reporting setting, a 
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setting in which we have little understanding of how materiality decisions are 

made. Prior research on materiality decisions are often based on indirect 

evidence due to limited accessibility to undisclosed immaterial errors (e.g., 

Libby and Kinney 2000; Nelson, Elliott, and Tarpley 2002; Messier, Martinov-

Bnnie, and Eilifsen 2005). Although a few studies recently began to provide 

direct evidence on materiality decision using the PCAOB data (e.g., Choudhary 

et al. 2016; Aobdia 2018), they all focus on private firms. Using confidential 

data on immaterial errors complied by the GAFC in Korea, hence, I fill the gap 

by providing direct evidence that trust similarly plays an important role in 

materiality decisions in the government setting. Second, I introduce new 

disclosure transparency proxies which can be broadly applicable to other non-

profit research settings. Financial reporting quality measures commonly used 

for private firms such as discretionary accruals and asymmetric timeliness of 

earnings are not appropriate for non-profit entities because organizations 

pursuing public purposes generally have no concept of profitability like 

earnings and use different accounting standards specialized for each non-profit 

sector. In contrast, my disclosure transparency proxies are unrelated to 

profitability and applicable to other non-profit organizations. Finally, my 

findings have meaningful policy implications. My evidence indicates that 

similar to for-profit firms, government entities have incentives to 

opportunistically disclose unfavorable information such as accounting errors or 

intentionally reduce the usefulness of financial information by aggregating 

detailed contents associated with service costs. My findings should be of 

interest to legislators and regulators since the lack of regulatory attention may 
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obfuscate governmental financial reporting. 

I acknowledge that my study is subject to limitations. My results 

pertaining to the Korean central government agencies may not be generalizable 

to non-profit organizations in other countries. Despite the inclusion of agency 

dummies, I also cannot rule out the possibility that other omitted covariates may 

have affected my findings. 

The rest of the paper is organized as follows. In Section 2, I review 

prior literature and develop my hypothesis. In Section 3, I describe my research 

design and data for analyses. Section 4 and 5 present my main and additional 

findings, respectively. Finally, I conclude my study in Section 6. 

2. Literature Review and Hypothesis Development 

2.1. Trust 

Trust is defined as the subjective probability that an individual assigns 

to the event of a potential counterparty’s performing an action that is beneficial 

or at least not detrimental to that individual (Gambetta 1988; Pevzner et al. 

2015). Trust is wide held as an important determinant of macro-economic 

conditions such as economic growth and market efficiency. Consistently, prior 

studies provide empirical evidence that high-trust societies tend to experience 

greater economic development and stock market growth at the macro-economic 

level and that trust acts as a substitute for formal institutions (Fukuyama 1995; 

La Porta et al. 1997; Guiso et al. 2006, 2008). Consistently, Pevzner et al. (2015) 

document the positive impact of trust on market efficiency by evidencing 
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investors’ greater response to firms’ earnings surprises in high-trust countries. 

Related to financial reporting, several studies suggest the potential 

benefits of trust in intra-organizational information processing. The network 

theory claims that the information circulated among actors in the weak ties 

likely has greater diversity but lacks credibility and accuracy (Granovetter 

1983). On the other hand, the strong ties of trust and obligation likely facilitate 

information sharing among actors and, thus, contribute to generate credible and 

accurate information, while the resultant information tends to be redundant and 

less diverse (Nelson 1989; Bian 1997; Tiwana 2008). Likewise, both types of 

ties within a network have respective advantages and disadvantages in 

processing information. In terms of financial reporting, however, the theory 

suggests that financial disclosure transparency is likely to be greater in the 

strong ties rather than in the weak ties because whereas diversity is not 

necessarily required, credibility and accuracy are more critical qualities for 

financial information to be useful. Based on a similar argument that trust likely 

expedites open communication and information flow within an organization, 

thereby producing more objective and accurate information. Garrett et al. (2014) 

evidence that trust is associated with better accrual quality, lower likelihood of 

financial misstatements, and lower likelihood of material internal control 

weakness regarding disclosures. However, prior studies are silent about 

whether those findings based on for-profit firms can translate into non-profit 

organizations such as government organizations. 

2.2. Materiality Decision 
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When management finds errors in prior financial statements, they can 

opt to exercise either one of two corrective choices depending on the materiality 

of those errors. If the detected errors are considered as material, managers need 

to formally restate previously issued financial statements (e.g., FASB ASC 250-

10). However, managers may choose to make current period “catch-up” 

adjustments if they think the errors are immaterial. The real difficulty lies in the 

fact that neither accounting standards nor auditing guidance provides bright-

line rules to decide which accounting errors are material or not (i.e., materiality 

decisions), leaving materiality as a matter of professional judgment (Acito, 

Burks, and Johnson 2009). 

Firms that choose to make restatements must first disclose the errors 

found in prior financial statements along with new financial statements in 

which those errors are corrected via Form 8-K filings. In addition, these firms 

are often pressured to make one or more press releases that explain the errors 

in more detail (Acito et al. 2009). By contrast, errors deemed immaterial are 

usually corrected by means of catch-up adjustments to current-period financial 

statements with neither 8-K filings nor amended financial statements. Thus, 

firms that have immaterial errors tend to receive less attention and pressure 

from external parties in the process of correcting their prior errors. 

Researchers have identified several factors affecting materiality 

decisions in the private sector such as the magnitude of accounting errors 

relative to net income or gross assets (Chewning, Pany, and Wheeler 1989; 

Messier et al. 2005). For example, prior research shows that auditors are more 
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likely to waive the correction of detected errors when the amounts are small 

(e.g., Braun 2001; Nelson 2003; Nelson, Elliott, and Tarpley 2005). 

Additionally, client factors such as client importance and client preference are 

known to be important attributes that influence auditors’ materiality decisions 

(e.g., Libby and Kinney 2000; Beeler and Hunton 2002; Nelson et al. 2002). 

I expect that accounting errors in the public sector may be more 

common and severe than those in the private sector. Burks (2015) finds that 

public charities report accounting errors more often than listed firms and that 

the magnitude of accounting errors is almost twice as high as that of similar-

sized listed firms. In addition, restatements by public organizations are likely 

to generate negative consequences similar to those in the private sector.6 Baber, 

Gore, Rich, and Zhang (2013) and Edmonds, Edmonds, Vermeer, and Vermeer 

(2017) find that municipalities’ restatements along with untimeliness of their 

financial reporting lead to an increase in municipal debt costs and a reduction 

in municipal debt usage. Despite the prevalence and importance of accounting 

errors in the public sector, however, little is known about the determinants of 

materiality decisions made by public entities such as government entities. 

2.3. Disaggregation of Financial Information 

                                         
6  For example, the Board of Audit and Inspection of Korea annually audits each 

government agency of Korea and reports to the parliament. The report includes any 

illegal and unusual spending and erroneous accounting procedures and treatments. The 

reports bind each government agency to correct wrongdoings and report the results 

within a specified time. The reports work as a basis for performance pay of government 

officials. Also, when the parliament approves the closing of the annual budget the 

financial statements are used to investigate effective and legal use of budgeted 

resources. 
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Prior literature has examined diverse implications of disaggregated 

financial information in various perspectives (e.g., Sloan 1996; Maines, 

McDaniel, and Harris 1997; Ertimur, Livnat, and Martikainen 2003; Hewitt 

2009). Several studies report the benefits of disaggregated financial information, 

arguing that it helps investors make better investment decisions. For example, 

Fairfield, Sweeney, and Yohn (1996) find that the accuracy of one-year ahead 

profitability forecasting improves when more disaggregated earnings 

information is provided because it allows more precise assessments of earnings’ 

characteristics such as differential persistency of individual components. Hirst 

et al. (2007) provide experimental evidence that investors perceive 

disaggregated management earnings forecasts as more credible. Studies on 

analyst forecasts such as Ertimur, Mayew, and Stubben (2011) and Call, Chen, 

and Tong (2013) suggest that reputable analysts are likely to issue more 

disaggregated and accurate earnings forecasts. In a similar vein, Berger and 

Hann (2003, 2007) document managers’ incentives to conceal poor segment 

performance by discretionally bundling unprofitable segments with profitable 

ones. D’Souza, Ramesh, and Shen (2010) consistently find that opportunistic 

managers tend to bundle GAAP line items in their earnings announcements to 

guide investors’ attention more to bottom line numbers. More recently, Chen et 

al. (2015) develop and suggest a new financial reporting quality proxy based 

on the extent of disaggregation by directly counting non-missing line items in 

Compustat. 

In contrast, little research has been advanced about disaggregation of 

financial information in the government setting, possibly due to different 
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reporting environments of non-profit organizations. For example, highly 

standardized reporting formats defined by related regulations may restrict 

governments’ flexibility over how to disclose their financial operations, 

fundamentally hampering the application of the methodology developed by 

Chen et al. (2015). In my study, however, I construct a new proxy to capture 

the extent to which government organizations disaggregate information 

reported in financial statements by exploiting substantial discretion over the 

disclosure of service costs, the key information on governments’ financial 

operations. 

 2.4. Hypothesis Development 

The production and distribution of objective financial information 

within an organization are important preconditions for credible and accurate 

financial reporting because financial reporting requires many complicated 

estimates, judgments, and evaluations which, in turn, makes managers 

inevitably dependent on subordinates who possess private information hidden 

to the upper-level officers (Jollineau, Vance, and Webb 2012). Trust is likely to 

facilitate such information production and distribution within an organization, 

contributing to enhancing financial disclosure transparency. For example, when 

personnel in operations have little trust in their controller, they may be reluctant 

to share their private knowledge or even misreport their actual operational 

performance, lest honest reports be unfairly used to harm their interests. Further, 

when mutual trust is lacking, participants in an organization may be less willing 

to blow the whistle on superiors for fear of negative consequences against them, 
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even though they are aware of some potential problems (Mayer, Davis, and 

Schoorman 1995; Dyck, Morse, and Zingales 2010). Thus, even reputable 

managers may fail to produce credible financial information in the absence of 

trust with their employees. In contrast, participants are likely to be more willing 

to share their private information with management when a culture of trust is 

firmly built within an organization (e.g., Zand 1972). This knowledge and 

information sharing based on mutual trust among organization members 

enables those responsible for financial reporting to make better accounting 

decisions and produce more credible financial information (Gallemore and 

Labro 2015). Moreover, managers of high-trust organizations may care more 

about their personal and organizational reputation for non-opportunistic 

behavior that has long been built (Dirks and Ferrin 2001; Swift 2001). Hence, 

trust is likely to motivate managers with reputational concerns to make more 

transparent disclosure to minimize the possibility of damaging their reputation 

due to inappropriate financial reporting. Given these positive impacts of trust 

on internal information processing, therefore, it is likely that trust similarly 

contributes to increasing disclosure transparency in financial reporting of 

government agencies. 

However, trust could have little impact on financial disclosure 

transparency of government agencies given their unique organizational 

characteristics. First, strong bureaucracy and hierarchy rooted in government 

entities may deter smooth communication and information sharing between 

upper-level officers and lower-level staff (Rainey and Steinbauer 1999). The 

unilateral top-down communication often resulted from such strict power 
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structure likely stagnates vertical information flow, creating a similar side effect 

on horizontal communication as well. Second, government entities may have 

weaker incentives to improve their financial disclosure transparency. Annual 

budget which is the main revenue source for central government agencies tends 

to be allocated on a basis of cash-based settlement reports rather than accrual-

based financial statements. Accordingly, higher disclosure transparency likely 

leads to no external-funding-related benefits such as reduction in costs of 

capital, the key mechanism of the capital market through which limited 

recourses are efficiently allocated. 7  In addition, the demand for higher 

disclosure transparency of government financial reporting may not be as strong 

as that for private firms. Different from shareholders or bondholders whose 

ownerships are tradable in the capital market, general voters and tax payers 

have to bear (often prohibitively) high transaction costs, such as the costs of 

relocating to another country, when they incorporate governments’ financial 

information into their utility-maximizing decisions (Zimmerman, 1977).8 Such 

high transaction costs, in turn, likely make the general public indifferent to 

                                         
7 Information quality is not always positively influencing firms’ costs of capital. In a 

real economy where information quality affects real (investment) decisions, resultantly 

changing future cash flow and its covariance with that of the other firms, it is possible 

higher disclosure quality accompanies indirect effects which negatively affect the cost 

of capital (Lambert, Luez, and Verrecchia 2007; Gao 2010). However, I proceed my 

discussion based on a more general situation in which, on average, improved 

information quality reduces the cost of capital according to numerous prior works (e.g., 

Levitt 1998; Foster 2003; Francis, LaFond, Olsson, and Schipper 2004). 

8 While voters may intend to influence government agencies, the cost of an individual 

acquiring information is likely to be greater than the expected benefit because the 

benefit is to be shared with the others, thus creating the classic free-rider problem 

(Holmstrom 1982). 
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government financial reporting and related disclosure transparency. These 

distinguished characteristics of government organizations – i) strong 

bureaucracy and hierarchy and ii) weak incentive for better financial reporting 

– suggest that disclosure transparency may not be an important attribute in the 

government setting, possibly having trust dysfunctional and leading to no 

systematic differences in financial reporting. Given the aforementioned mixed 

evidence and discussion, I propose my hypothesis in the null form as follows: 

H1: The level of trust in central government agencies is not associated 

with disclosure transparency in financial reporting.. 

3. Research Design 

3.1. Data 

My sample begins with all central government agencies for the period 

of 2011-2015. I utilize two data sources for my analyses. First, I collect basic 

financial information from Open Fiscal Data, an official webpage that provides 

financial data of all government organizations in Korea. 9  Second, I obtain 

classified data about immaterial accounting errors contained in the internal 

government filings from the GAFC. Then, to organize my sample, I first 

eliminate central government agencies that have experienced major 

organizational changes due to combination, abolishment, or establishment 

                                         
9 Open Fiscal Data (http://www.openfiscaldata.go.kr) is a unified public portal by the 

Ministry of Strategy and Finance that provides fiscal data of all government agencies 

in Korea and my sample period starts in 2011 when accrual-based governmental 

financial statements began to be reported by the National Accounting Act. 

http://www.openfiscaldata.go.kr/
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because those reorganized agencies likely have similarly significant structural 

changes in their financial operations.10 To secure trust scores, I next exclude 

agencies that are not subject to the nation-wide government culture survey 

mandated by the Anti-Corruption Act. Finally, I eliminate observations with 

missing variables. This sequential screening procedure yields a final sample of 

133 agency-year observations from 28 distinctive central government entities 

for my main analyses.11 

3.2. Main Variables 

3.2.1. Disclosure Transparency in Financial Reporting of Central 

Government Agencies 

To measure disclosure transparency in government financial reporting, 

I explore two discretionary reporting behaviors: i) concealment of accounting 

errors by classifying (potentially) material errors as immaterial errors and ii) 

aggregation of information on public service activities and related costs. 

3.2.1.1. Concealment of Accounting Errors 

Accounting errors directly signal poor financial disclosure quality. The 

conceptual framework for General Purpose Financial Reporting by Public 

                                         
10 For example, the 2013 revision of the Government Organization Act resulted in the 

following organizational changes; i) establishment of two new ministries (Ministry of 

Science, ICT and Future Planning, Ministry of Oceans and Fisheries) and three new 

offices (National Security Office, Presidential Security Service, Prime Minister’s 

Secretariat), ii) reorganization of one agency (Ministry of Food and Drug Safety), and 

iii) abolishment of one ministry (Office of the Minister for Special Affairs) and one 

commission (National Science and Technology Commission). 

11 Appendix B summarizes the sample selection process. 
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Sector Entities (hereinafter ‘Conceptual Framework for Public Reporting’) 

states that faithful representation, one of six qualitative characteristics for 

useful financial information, is attained when the depiction of economic and 

other phenomena is “free from material errors (refer to Paragraph 3.10.).”12 

Hence, (material) accounting errors make disclosed financial information less 

reliable, potentially leading to adverse outcomes such as unfavorable budget 

allocation and intensified inspections and, as a consequence, government 

organizations may be incentivized to conceal their accounting errors and make 

their financial statements look cleaner. 

As discussed earlier, one way to hide accounting errors in government 

financial reporting under the current Korean regulations is to reclassify 

(originally) material errors as immaterial. The National Accounting Act 

requires material errors to be disclosed as a separate line item in the Statement 

of Changes in Net Assets (similar with the Statement of Changes in Equity for 

for-profit firms), whereas immaterial errors are allowed to be hidden under sub-

accounts in the Statement of Financial Operations (similar with the Statement 

of Comprehensive Income for for-profit firms). 13  However, there exist no 

                                         
12 In public financial reporting, no clear distinction exists between fundamental and 

enhancing qualitative characteristics of useful information, which is different from the 

equivalent conceptual framework for for-profit firms’ financial reporting. However, the 

Conceptual Framework for Public Reporting also places relevance and faithful 

representation ahead of the other four enhancing qualitative characteristics 

(comparability, verifiability, timeliness, understandability) in its descriptive order, 

implying a similar perspective on qualitative characteristics of useful information for 

both public and private sectors. 

13 The National Accounting Act mandates only the 1st-, 2nd-, and 3rd-tier accounting 

items to be reported in financial statements. On the other hand, immaterial accounting 

errors are the 4th-tier accounting item in the Statement of Financial Operations so are 
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criteria on how to judge the materiality of accounting errors, de facto enabling 

agencies to fully exercise their discretion in deciding how to report their 

accounting errors.14 This circumstance likely induces government agencies to 

have strong incentives to arbitrarily conceal their accounting mistakes via 

simple classification shifting from material to immaterial errors, consistent with 

Burks (2015) who documents the low visibility of non-profit organizations’ 

accounting errors which are often disclosed only in the footnotes. I measure the 

possibility of this discretionary disclosing behavior associated with accounting 

errors in two ways: i) magnitude of aggregate accounting errors (lnAggERROR), 

disclosed material errors (lnMtERROR), and hidden immaterial errors 

(lnImtERROR) and ii) likelihood of reporting material errors given the 

existence of accounting errors (DumMtERROR), respectively.15 

3.2.1.2. Aggregation of Service Cost Information 

Under the current government financial reporting system, agencies 

have substantial flexibility over the degree of disaggregation of disclosed 

information on their service activities and related costs. Service costs are 

summary information in the Statement of Financial Operations about the budget 

                                         

not required to be disclosed, making those errors hidden and invisible to external users; 

they are only privately reported to the GAFS in charge of making national financial 

statements. 

14  For example, in 2011, the Ministry of Justice reported its accounting errors as 

material which amount to only 0.16% of its aggregate service costs. On the other hand, 

in 2014, the National Tax Service treated its accounting errors as immaterial and did 

not disclose them, although the amount equaled to 35.92% of its total service costs (See 

Appendix C-1. for the related examples). 

15 See Appendix D. for detailed definition of variables used in the analyses. 
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used for the services an individual agency provides to the public during the 

fiscal year. The sub-items of service costs – 1st-tier program costs or 2nd-tier 

project unit costs – are literally the only section in government financial 

reporting where full discretion is allowed in deciding how to report their 

financial operations. All the other reporting formats are highly standardized 

which are defined by the National Accounting Act. Hence, central government 

agencies’ voluntary disclosure on service costs serves as a key platform through 

which external users obtain information on what services each agency provides 

for the public general and how much budget is spent on those service activities. 

Despite its importance, however, there exist no standards on how to 

disclose service cost information, similar to the materiality decision in regard 

with accounting errors. As a result, agencies often opt to bundle reporting 

segments of service costs, resultantly conveying less detailed information on 

their financial operations. 16  Moreover, disaggregation of service cost 

information is likely to make agencies’ budget usage less flexible by hindering 

budget diversion (for other purposes) and increase external monitoring. That is, 

disaggregation allows users to better understand the details of financial 

operations and facilitates detection of abnormal changes via time-serial 

analyses. Hence, agencies likely have incentives to aggregate service cost 

information to conceal their misconduct or budget mismanagement. Therefore, 

                                         
16  For example, in 2011, Fair Trade Commission summarizes its public service 

activities with only 1 program in the Statement of Financial Operation. On the other 

hand, in 2011, the Ministry of Health and Welfare lists 42 programs, providing more 

detailed information on its public service activities (See Appendix C-2. for the related 

examples). 
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I conjecture that (intentional) aggregation of service cost information is another 

form of discretionary behavior in government financial reporting. Specifically, 

I measure the extent of disaggregation of service cost information by using two 

average service costs: i) average cost per program, 1st-tier segment of service 

activities (lnAvgPTC) and ii) average cost per project unit, 2nd-tier segment of 

service activities (lnAvgUNIT). If agencies intend to disclose their service cost 

information more transparently, they can split one program (or project) into 

smaller units, and this will reduce average service costs per program (or project).  

3.2.2. Trust of Central Government Agencies 

I use trust scores from the culture survey by the Anti-Corruption Act 

as my proxy for the level of trust for central government agencies. Almost all 

Korean public organizations are subject to the mandatory evaluation on an 

annual basis. Organizations subject to the evaluation amount to over 600, 

sometimes close to 700, every year, including central government agencies, 

local governments, education offices, and other public service entities (e.g., 

research centers, public firms, public industrial complexes). To secure 

procedural fairness and credibility of the results, 2~3 delegated professional 

survey companies such as Hankook Research and Nielson Korea independently 

conduct extensive surveys of which respondents range from 200 to 250 

thousands and cross-check the results afterwards. The respondents represent a 

broad sample of interested parties such as citizenry, public servants, and related-

professionals via various channels – phone calls, online-research (smart phone 

and e-mails), and interviews for five months from every August to December. 
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The specific metrics to evaluate the level of trust in the Korean public 

entities are as follows. Initially, raw trust score are calculated by aggregating 

survey results from various respondents about administrative procedure 

transparency, public servant attitude, and corruption.17 Then, final trust indices 

are obtained after two penalty points are deducted from the initial trust scores.18 

What should be noted here is that although conducted by the Anti-Corruption 

Act, this multi-dimensional survey aims at evaluating targeted organizations’ 

diverse cultural aspects beyond corruption since the questions cover other non-

corruption issues related to internal administration procedure and employee 

characteristics. Hence, I comprehensively interpret the government survey 

scores as a proxy for trust that represents overall organizational health, rather 

                                         
17 See Appendix E. for the specific survey questions. 

18 To take the 2015 evaluation as an example, the metrics to evaluate the level of trust 

in the Korean public entities are as follows.18 Initially, an adjusted aggregate trust score 

is calculated by averaging three survey results with a given weight in the parentheses; 

i) external trust score (60%), ii) internal trust score (25%), and iii) policy-customer 

evaluation score (15%). The first (external) trust score is measured as the average of 

survey scores from external service users (i.e. citizenry) about two aspects, specifically 

i) corruption experiences with evaluated organizations such as bribery, favoritism, 

privilege provision, and private benefit pursuance (65%) and ii) transparent and 

responsible administrative procedures (35%). The second (internal) trust score is 

estimated similarly from survey results of internal employees about the following two 

aspects the i) organizational culture regarding corruption and effectiveness of the anti-

corruption system (45%) and ii) transparency and fairness of administrative procedures 

and budget usage (55%). The final policy-customer evaluation score is obtained from 

in-depth surveys with selected policy customers such as related-professionals and 

business partners about three dimensions. Namely, the i) recognition of corruption 

(40%), ii) control of corruption (30%), and iii) any corruption experiences (30%). After 

the aforementioned three survey scores are averaged by predetermined weights, a final 

trust index is obtained by deducting two penalty points from the initial trust scores. One 

penalty is measured based on detected corruption cases. The other penalty is from 

designated survey institutes’ additional research on diverse anti-trust behaviors such as 

arbitrary change of employees subject to evaluation, inducement of favorable responses 

from respondents, and other miscellaneous fraudulent behaviors. 
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than as a proxy for an inverse of corruption. 

3.3 Regression Models 

To examine the impact of trust on disclosure transparency of 

government financial reporting, I begin with my analysis on the discretionary 

concealment of accounting errors by running the following regressions: 

 𝐸𝑅𝑅𝑂𝑅𝑖,𝑡  (𝑜𝑟 𝐷𝑢𝑚𝑀𝑡𝐸𝑅𝑅𝑂𝑅𝑖,𝑡) 

  = 𝛽0 + 𝛽1𝑇𝑅𝑈𝑆𝑇𝑖,𝑡 + ∑𝛽𝑘𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + (𝐴𝑔𝑒𝑛𝑐𝑦𝑖) + 𝜀𝑖,𝑡 ,          (1) 

where i and t denote government agency and year, respectively. 

 Specifically, I first run OLS regressions to test the impact of trust on 

magnitude of accounting errors (ERROR). ERROR represents aggregate 

accounting errors (lnAggERROR) and its two components – material errors 

(lnMtERROR) and immaterial errors (lnImtERROR). TRUST is the score from 

the government culture survey. In addition to the basic size variable (lnAT) 

which expectedly represents overall financial reporting environments, I include 

the amount of accruals (lnACCRUAL) as an incremental control variable to 

mitigate the impact of agencies’ accounting complexity. Finally, agency fixed 

effects are controlled to alleviate the possible impact of idiosyncratic and 

unquantifiable factors which significantly vary across agencies. All continuous 

variables are winsorized at one percentile of both ends. In reporting t-values, 

heteroskedasticity is white-adjusted.19 

                                         
19 I estimate white-adjusted regressions (1984) rather than cluster-robust regressions 

for the following reasons. First, agency fixed effects that are equivalent to firm fixed 

effects are already included. Second, only 28 distinctive agencies are in my sample, a 
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 I next replace the dependent variables with the likelihood of disclosing 

material errors (DumMtERROR), an indicator which takes a value of one if an 

agency discloses material errors and zero otherwise. Then, I eliminate 

observations with no accounting errors and run a Probit regression for the 

subsample to examine whether trust influences agencies’ propensity to honestly 

disclose their accounting errors once accounting errors occur. In addition to 

lnAT and lnACCRUAL, I incrementally control for the magnitude of aggregate 

accounting errors (lnAggERROR) to reflect the probability that larger errors are 

more likely to be considered as material (Acito et al. 2009). I run the above 

Probit regression with and without agency dummies because 22 (78.6%) out of 

28 agencies have reported no material errors throughout the entire sample 

period. 

 To investigate the second discretionary disclosure behavior of central 

government agencies – aggregation of service cost information, I estimate the 

following OLS regression; 

𝐴𝑣𝑔𝐶𝑂𝑆𝑇𝑖,𝑡 = 𝛽0 + 𝛽1𝑇𝑅𝑈𝑆𝑇𝑖,𝑡 + ∑𝛽𝑘𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝐴𝑔𝑒𝑛𝑐𝑦𝑖 + 𝜀𝑖,𝑡 , (2) 

where i and t denote government agency and year, respectively. 

AvgCOST is the average service cost per program (lnAvgPTC) or per 

project unit (lnAvgUNIT). The other aspects such as control variables, outlier 

treatment, and heteroscedasticity adjustment are the same as the OLS 

                                         

limited cluster size to conduct an effective clustering procedure given the minimum 

threshold of 25 suggested by Thompson (2011). However, my inferences are largely 

unchanged even when the observations are clustered. 
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regression in equation (1). 

4. Results 

4.1. Descriptive Statistics and Correlations 

Table 1 shows the descriptive statistics of variables used in my 

analyses. 

[Insert Table 1 Here] 

My trust index (TRUST) has a mean (median) of 7.88 (7.92) out of 10, 

implying that the index is symmetrically distributed. I find that that the sample 

has a standard deviation of 0.48, suggesting sizable variation in TRUST across 

central government agencies. Among the error variables, the amount of 

aggregate accounting errors (AggERROR) has a mean (median) of $166.82 

(5.04) million, with a standard deviation of $701.35 million, suggesting that 

errors are highly right-skewed. It is noteworthy that in contrast to my common 

notion, aggregate errors are primarily accounted for by immaterial errors 

(ImtERROR) rather than material errors (MtERROR). Surprisingly, ImtERROR 

has a mean of $136.28 million and a standard deviation of $662.29 million, 

both of which are significantly larger than its corresponding mean ($30.54 

million) and standard deviation ($223.22 million) of MtERROR. Total service 

costs (PTC) shows a significant right-skewness with a mean (median) of 

$5,662.59 ($565.59) million due to a few large agencies managing pensions or 

social welfare funds.20 Moving down from high- to low-service activity level, 

                                         
20 Specifically, the two largest government agencies (Ministry of Health and Welfare, 
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the number of service activities monotonically increases – 10.31 for 1st-tier 

program (NumPTC), 60.47 for 2nd-tier project unit (NumUNIT), and 161.78 for 

3rd-tier expense items (NumDETAIL). Likewise, the amount of average service 

costs monotonically decreases – $305.70 million for 1st-tier program (AvgPTC), 

$47.05 million for 2nd-tier project unit (AvgUNIT), and $19.03 million for 3rd-

tier expense items (AvgDETAIL). To remedy the skewness, I log-transform 

right-skewed variables in my analyses.21 

Table 2 shows Pearson and Spearman correlation coefficients of main 

variables (used for the analyses) in upper and lower diagonals, respectively. 

[Insert Table 2 Here] 

TRUST is negatively correlated with aggregate errors (lnAggERROR), 

consistent with Garrett et al. (2014) showing that trust reduces accounting 

errors. More notably, lnMtERROR (lnImtERROR) exhibits a positive (negative) 

correlation with TRUST. These contrasting correlations between lnMtERROR 

and lnImtERROR indicate that high-trust (low-trust) agencies are more likely 

to disclose (conceal) their accounting errors. In a similar vein, my trust index 

shows a negative correlation with average service costs (lnAvgPTC, 

                                         

Ministry of Strategy and Finance) account for 67.8% and 52.6% of total assets and 

program costs of all sample agencies included in my original sample before outlier 

treatment. When the third largest agency (Ministry of National Defense) is added, the 

portion increases   to 82.9% and 72.0%. However, my inferences remain robust to the 

exclusion of these large agencies (refer to Section 5.4). 

21 As explained in the research design, agency fixed effect controls and winsorization 

of outliers also expectedly contribute to mitigating the possible distortion of results 

arising from extreme irregularities government agency size. 



109 

lnAvgUNIT), implying that high-trust (low-trust) agencies are likely to provide 

more disaggregated (aggregated) information on their service activities and 

related costs. Thus, my preliminary findings support the view that trust 

decreases the concealment of accounting errors and the aggregation of service 

costs, leading to higher disclosure transparency in government financial 

reporting. 

4.2. Multivariate Analyses 

4.2.1. Trust and Concealment of Accounting Errors 

While the correlations in Table 2 are consistent with trust improving 

disclosure transparency, such univariate evidence does not incorporate other 

covariates that may influence agencies’ financial reporting behaviors. To 

mitigate concerns on such correlated omitted variable problems, I next estimate 

equation (1) discussed earlier and report the results in Table 3. 

[Insert Table 3 Here] 

Panel A of Table 3 shows the OLS regression results of equation (1). 

In column (1), the coefficient on trust is negative and statistically significant at 

the 5 percent, indicating that high-trust agencies have smaller accounting errors. 

More importantly, in columns (2) and (3), the level of trust has a positive 

(negative) association with the amount of disclosed material (hidden immaterial) 

errors, both of which is statistically significant at the 1 percent level. Combined 

with the result in column (1), the result in column (2) suggests that high-trust 

(low-trust) agencies are likely to report larger (smaller) material errors despite 
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a smaller (larger) amount of aggregate errors. As a natural consequence of 

columns (1) and (2), the result in column (3) confirms the positive impact of 

trust, showing that high-trust (low-trust) agencies are more likely to report 

smaller (larger) immaterial errors. In terms of economic significance, a one 

standard deviation increase in the level of trust contributes to a decrease in 

immaterial errors of $4.60 million which is equivalent to 3.38% of its mean 

value.22 

To further examine whether the positive association between trust and 

the magnitude of material errors indicates transparent disclosing behavior, I 

substitute the dependent variable with an indicator of agencies’ reporting 

material errors (DumMtERROR) in equation (1) and run a Probit regression for 

the subsample in which observations with no accounting errors are eliminated. 

Panel B of Table 3 shows the results. In column (1) where agency dummies are 

not included to avoid a large sample loss, the coefficient on trust is positive and 

statistically significant at the 1 percent level. This suggests that high-trust 

agencies have a greater propensity to disclose material errors given the 

existence of accounting errors. Among the control variables, the magnitude of 

accounting errors is positively associated with the likelihood of revealing 

                                         
22. To measure the economic significance, I first calculate the change of Y (lnImtERROR) 

by multiplying the standard deviation of X (TRUST) and its corresponding coefficient. 

Second, transform the change of Y from a log-transformed value to a raw (monetary) 

value by taking the difference from an exponential value of the mean Y to that of the 

changed Y. For example, USD 4.60 million = [Exp{19.40 (mean of lnImtERROR) + 

6.02 (coefficient) * 0.48 (std. dev. of TRUST)} - Exp{19.40 (mean of lnImtERROR)}] 

/ KRW 1 billion (≈ USD 1 million, exchange deflator). When two largest agencies are 

eliminated from the sample, the corresponding economic impact is increased to USD 

5.59 million, which amounts to 23.47% of the mean of immaterial errors. 
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material errors, consistent with Acito et al. (2009). The result in column (2) 

shows that the inclusion of agency dummies does not alter my inference despite 

a large sample loss, reaffirming the positive impact of trust on agencies’ more 

transparent disclosure of accounting errors. 

Overall, the results in Table 3 indicate that trust not only decreases 

accounting errors but also mitigates agencies’ opportunistic disclosing behavior 

to conceal their could-have-been material errors via arbitrary materiality 

decisions. 

4.2.2. Trust and Aggregation of Service Cost Information 

 To next analyze the impact of trust on the extent of aggregation of 

service cost information, I estimate the OLS regression model in equation (2). 

[Insert Table 4 Here] 

Table 4 shows the results. In column (1), the coefficient on the trust 

index is statistically insignificant, suggesting limited impact of trust on 

program-level service cost information disclosure (lnAvgPTC). In column (2), 

however, TRUST exhibits a negative association with average service costs at 

the project unit-level (lnAvgUNIT), which is statistically significant at the 5 

percent level. This indicates that high-trust (low-trust) agencies are likely to 

provide more disaggregated (aggregated) information on their service activities 

and related costs. To put it in economic terms, a one-standard-deviation increase 

in the level of trust leads to a decrease in project unit-level average service costs 

of $1.61 million, which is equivalent to 3.43% of its corresponding mean. 
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The insignificant result in column (1) may be attributable to two 

explanations as follows. First, 1st-tier programs, by construction, have fewer 

disclosing items compared to 2nd-tier project units and, thus, smaller variation 

in the variable may have led to a weaker result. Second, programs are top-tier 

activities which are fundamental functions related to the objectives of agencies’ 

establishment, while project units are more specific action plans to achieve 

those organizational goals. Therefore, agencies are likely more restricted in 

exercising their discretion to aggregate information at the upper program-level 

than the lower project unit-level. 

Overall, my evidence in Table 4 suggests that trust tends to alleviate 

agencies’ reluctance to provide detailed information on their service activities. 

5. Additional Analyses 

5.1. Insider- versus Outsider-Head 

Thus far, I have documented the positive association between trust and 

transparency in government disclosure of accounting errors and service costs. 

To gain further insight on the relation between trust and government disclosure 

behaviors, I first test whether and how a prior professional career of an agency 

head plays a moderating role on the relation between trust and government 

disclosure transparency. Given the network theory in which trust facilitates 

internal information flow, the impact of trust is likely to be more pronounced 

for agencies whose head is an externally-elected outsider because he/she would 

be less familiar with and less knowledgeable about the organization than an 

internally-promoted insider, thus requiring more coordinating efforts to 
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produce information. Based on this conjecture, I divide my sample into two 

subgroups – insider- versus outsider-head agencies. Specifically, I define an 

outsider-head agency as an agency with a secretary or a minister whose major 

professional career prior to joining the organization falls into either one of the 

following categories: i) politician, ii) professor, or iii) public officer from other 

agencies. Then, I revisit my multivariate analyses and compare the coefficients 

on trust. 

[Insert Table 5 Here] 

Panel A of Table 5 shows the results of analyses on accounting errors. 

Throughout columns (1)-(8), the coefficients on trust are statistically significant 

only when an agency head is an outsider in even columns, which is contrasted 

to insignificant results for agencies with an insider head. The differences are 

also statistically significant at the 5 percent level in both the magnitude of 

disclosed material errors in columns (3) and (4) and the likelihood of disclosing 

material errors in columns (7) and (8). Panel B of Table 5 exhibits the results 

on service costs. Consistent with Panel A, outsider-head agencies show 

statistically significant results whereas insider-head ones do not. The 

differences between the two subgroups are also statistically significant. Taken 

together, the results of Table 5 indicate that the impact of trust becomes more 

salient when an agency has an outsider head and, thus, needs more information 

coordination, consistent with the network theory. 

5.2. Centralization versus Decentralization 

 The significant results for outsider-head agencies in Table 5, along 
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with my main findings, support the view that the facilitation of internal 

information flow may be the mechanism through which trust enhances 

disclosure transparency in government financial reporting. To further validate 

my inference on the channel of trust increasing disclosure transparency, I 

explore another variation in the cross-section based on the level of agencies’ 

decentralization. When an organization is decentralized, effective 

communication and information sharing are likely to be more important due to 

the greater difficulty of coordinating more-likely-scattered information and 

larger opportunities of manipulating information (Garret et al. 2014). Hence, I 

conjecture that as agencies become more decentralized, the impact of trust 

would be stronger. To examine this possibility, I divide my sample into two 

subgroups – low- versus high-decentralized agencies – by the median number 

of departments within an agency and compare the results. 

[Insert Table 6 Here] 

Panel A of Table 6 shows the results on the concealment of accounting 

errors. In columns (1)-(8), the coefficients on trust for high-decentralized 

agencies are consistently stronger in both magnitude and statistical significance 

than those for low-decentralized agencies, although the differences are not all 

significant. Panel B of Table 6 presents the results on the aggregation of service 

costs. In columns (1) and (2) regarding the 1st-tier program-level activity 

disclosure, the impact of trust is significant for low-decentralized agencies but 

insignificant for high-decentralized agencies, which is inconsistent with my 

expectation. In columns (3) and (4) pertain to the 2nd-tier project unit-level 
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activity disclosure, however, the result is statistically more significant for high-

decentralized agencies. Overall, the results of Table 6 provide weak evidence 

on my inference that trust will better smoothen internal information flow in 

highly decentralized agencies which likely need more information coordination. 

5.3. Parliamentary Inspection Pressure 

 As a final cross-sectional analysis on the association between trust and 

government financial disclosure transparency, I utilize parliamentary 

inspections, the events in which intra-communication and information sharing 

are vital for agencies’ effective response to diverse requests from the members 

of National Assembly such as submission of materials and answering at 

national hearings. Based on the same logic discussed so far, I predict that the 

impact of trust will be amplified when inspectional pressure from congressmen 

is higher because agencies have to be responsive as base as they can, given the 

significant influence of parliamentary members on their overall operations 

including resignation of top-level officers.23 Thus, it is likely that high-trust 

agencies may take better advantage of smoother internal information flow when 

they face greater external information demand such as parliamentary 

inspections. To capture the level of parliamentary inspection pressure, I 

calculate the total number of standing committee members an agency belongs 

to relative to the total number of agencies under the jurisdiction of the same 

                                         
23 Different from general voters and tax payers, politicians have strong incentive to 

investigate governments’ financial operations because they need support from 

individuals who provide votes and other resources necessary for their reelection (Laver 

1981; Baber 1990). 
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standing committee (AvgMONITOR). Then, I divide my sample into two 

subgroups – high- versus low-parliamentary-inspection-pressure agencies and 

redo my main analyses. 

[Insert Table 7 Here] 

Panel A of Table 7 exhibits the results of analyses on accounting errors. 

In columns (1)-(8), the results are consistently stronger for agencies facing 

higher parliamentary inspection pressure. Specifically, the coefficients on trust 

are statistically significant at the 5 percent level only for high parliamentary-

inspection-pressure agencies, which contrasts with the insignificant results of 

low-parliamentary-inspection-pressure agencies. The probability of reporting 

material errors given the existence of accounting errors is also higher and 

statistically more significant for agencies facing high parliamentary inspection 

pressure. Panel B of Table 5 shows the results on service costs. Consistent with 

Panel A, the association between trust and service cost information specificity 

is significantly positive only for agencies under high parliamentary inspection 

pressure. The differences between the high- and low-parliamentary-inspection-

pressure agencies are statistically significant. Overall, the results of Table 7 

based on government inspection events provide evidence supporting my 

inference that trust facilitates internal information flow, particularly benefiting 

agencies which are in greater need of information coordination. 

5.4. Other Discussions and Analyses 

5.4.1. Reverse Causality 
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My findings consistently suggest that trust improves transparency in 

financial reporting of central government agencies. The statistically significant 

contemporaneous association between trust and two groups of disclosure 

transparency proxies, however, could also be viewed as disclosure transparency 

in financial reporting leading to increased levels of trust (i.e., reverse causality). 

In other words, agencies with transparent financial reporting may positively 

affect survey respondents’ perception of trust. I address this concern in several 

ways. 

First, I discuss timing of the trust survey and agencies’ financial 

reporting. I examine an association between the level of trust surveyed during 

the fiscal year, i.e., from every August to December, and disclosure 

transparency proxies of financial reporting made six months after the end of the 

fiscal year, resulting in a significant timing gap ranging from six months at 

minimum to eleven months at maximum between the two events. Such a clear 

time sequence between the mandatory survey and government financial 

reporting deters the likelihood of an inference in the opposite direction. For 

example, Zang (2012) who documents the substitutional association between 

real activities manipulation (i.e. REM) and accrual-based earnings management 

(i.e. AEM) argues that only after the year end do managers fine-tune their 

accounts via AEM based on the outcomes of REM during the year due to the 

sequencing relation of the two activities. In a similar vein, disclosure is an ex-

post reflection, not an ex-ante driver, of governments’ financial operations. 

Thus, I believe that my setting utilizing the trust scores measured during the 

fiscal year and government financial reporting disclosed after the fiscal year is 
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unlikely to suffer from serious reverse causality. 

 Second, I discuss the main channel of trust improving government 

disclosure transparency. According to the network theory, trust is likely to 

expedite communication and information sharing among government 

employees who participate in generating agencies’ financial information as 

insiders rather than just use such disclosed financial as outsiders. Different from 

external information users who have to indirectly infer agencies’ unobservable 

cultural aspects from public information, internal employees likely have more 

opportunities for direct experiences and other information by which they can 

judge the level of trust of their workplace with greater accuracy, reducing the 

influence of external financial disclosure on their perception. Combined with 

the previous cross-sectional test results consistent with trust improving internal 

information flow, hence, I argue that disclosure transparency of government 

financial reporting does not likely enhance respondents’ perception on agencies’ 

trust in a reverse way. 

 Third, I review the survey questions for trust scores and examine 

whether they are related to government financial reporting. As discussed in the 

research design, the survey questions are categorized into three sections; i) 

administrative procedure transparency, ii) public servant attitude, and iii) 

corruption. The first section explores how transparently (appropriately) an 

agency’s administrative procedure standards are disclosed (established). The 

second section inquires public servants’ attitude such as responsibility and 

punctuality regarding their public operations. The third sections examine 
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survey respondents’ perception on agencies’ corruption level and related 

experiences. Hence, the absence in a link between the survey questions and 

governments’ financial reporting decreases the possibility of reverse causality. 

 Finally, I utilize the changes of an agency head from insider (outsider) 

to outsider (insider) which is quasi-exogenous to government organizations in 

Korea. Different from private firms whose managers are independently chosen 

via board of directors and shareholders’ meeting, in general, ministers or 

secretaries of Korean agencies are externally determined by the appointment of 

the President, head of the administrative branch of the government, which is a 

highly political process. Hence, the change of an agency head from insider to 

outsider or vice versa is likely to be exogenous beyond agencies’ own authority 

and discretion. To exploit the externality, I first measure a monthly-weighted 

period of time during which an agency head is an outsider and capture the 

difference between current year and previous years. The resultant value 

(ChHEAD) becomes positive (negative) when the time period of an agency with 

an outsider (insider) head in the current year is relatively longer than that in the 

previous year, whereas it has a value of zero when no change occurs in an 

insider or outsider status of an agency head. Then, I construct a treatment group 

by selecting observations only with ChHEAD of non-zero values and match a 

previous year observation to each treatment group observation as a control 

group. Using the paired subsample, I estimate the following regressions with 

an interaction term between trust and ChHEAD. 

𝐸𝑅𝑅𝑂𝑅𝑖,𝑡  𝑜𝑟 𝐷𝑢𝑚𝑀𝑡𝐸𝑅𝑅𝑂𝑅𝑖,𝑡  𝑜𝑟 𝐴𝑣𝑔𝐶𝑂𝑆𝑇𝑖,𝑡 

          = 𝛽0 + 𝛽1𝑇𝑅𝑈𝑆𝑇𝑖,𝑡 + 𝛽2𝐶ℎ𝐻𝐸𝐴𝐷𝑖,𝑡 + 𝛽3𝑇𝑅𝑈𝑆𝑇𝑖,𝑡 ∗ 𝐶ℎ𝐻𝐸𝐴𝐷𝑖.𝑡 
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       + ∑𝛽𝑘𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + (𝐴𝑔𝑒𝑛𝑐𝑦𝑖) + 𝜀𝑖,𝑡 ,                     (3) 

Table A1 in the online appendix shows the results. Consistent with the 

results in Table 5, the coefficients on the interaction terms (TRUST*ChHEAD) 

in columns (1), (3), and (4) are statistically significant at the 1 and 5 percent 

level. The other coefficients in columns (2), (5), and (6) are also directionally 

consistent with the isolated terms (TRUST) although statistically insignificant 

possibly due to the limited sample size. The results indicate that the level of 

trust exogenously determined by agency head changes is positively associated 

with government financial disclosure transparency, thereby deterring the 

possibility of a reverse causal link in the relation. 

 In sum, the aforementioned discussions in terms of the time sequence 

between trust and government financial reporting, the limited influence of 

government financial reporting on internal employees’ perception, the 

irrelevance of survey questions to government disclosure, and overall 

consistent results based on exogenous agency head changes collectively 

suggest that my findings are not likely to suffer from significant reverse 

causality. 

5.4.2. Large Government Agencies 

As shown in Table A2, key raw variables are highly right-skewed due 

to the influence of a few large government agencies. To address the concern 

that such gigantic-size government agencies may drive my results, I revisit my 

main analyses after excluding the three largest agencies – Ministry of Health 

and Welfare, Ministry of Strategy and Finance, and Ministry of National 
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Defense – which collectively account for over 70% of total assets and service 

costs in my sample. 

Table A2 in the online Appendix summarizes the results. All the results 

not only remain qualitatively similar but become stronger in terms of both 

magnitude and statistical significance of coefficients. These strengthened 

results imply that my results are not driven by a small number of large agencies, 

giving additional comfort to my inferences on the association between trust and 

disclosure transparency of government financial reporting. 

5.4.3. Inflation Adjustment 

 One potential factor that can influence my results on service costs is 

inflation. For example, an increase in average service costs may be a mere 

reflection of inflation, not a real increase in budget allocated for an individual 

government agency. To alleviate such concern, I re-conduct my analyses with 

inflation-adjusted real, not nominal, variables that are deflated by the Consumer 

Price Index of Korea during the sample period.24 In Table A3, I find that results 

are almost unchanged, suggesting that my inferences are not sensitive to the 

impact of inflation. 

5.4.4. Detailed Expense Items 

 Detailed expense items, such as legal fees and expenditures on the 

acquisition of properties, deliver incremental information over and above 1st-

                                         
24 Specifically, inflation adjusted variables are as follows; i) program costs (PTC), ii) 

accounting errors (AggERROR, MtERROR, ImtERROR), iii) total assets (AT), and iv) 

accruals (ACCRUAL). 
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tier program or 2nd-tier project unit service cost information on how budget 

funds are used for each service activity. I forecast that if agencies have 

opportunistic incentives to aggregate information on their service activities and 

related costs, they are likely to exhibit a similar tendency to withhold 

information on their expense items due to incremental information value of 

detailed accounting items. To examine this possibility and gain further insights 

on agencies’ disclosing behavior, I conduct my service cost analyses using 

detailed expense items. 

 Table A4 shows the results. As expected, I find that TRUST exhibits a 

negative association with an average size of detailed expenses items 

(lnAvgDETAIL), which is statistically significant at the 5 percent level. This 

indicates that trust also improves disclosure transparency of detailed expense 

items by facilitating disaggregation of information at the accounting item level. 

The result is consistent with the findings in Table A4 and further reinforces my 

inferences on the impact of trust on agencies’ service cost disclosures. 

6. Conclusions 

Despite the significant importance of non-profit organizations in the 

economy, little is known about the determinants of disclosure transparency in 

their financial reporting. By employing unique and classified data for the 

central government agencies in Korea, I investigate the role of trust in 

disclosure transparency of governmental financial reporting. Specifically, I 

examine whether the level of trust influences two disclosing behaviors of 

government entities – that is, the concealment of accounting errors via 
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discretionary materiality decisions and the aggregation of service cost 

information – and fill the gap in the literature. 

My analyses of Korean central government agencies for the period of 

2011-2015 show that the level of trust decreases the magnitude of accounting 

errors and increases the likelihood of honestly disclosing these errors as 

material. In comparison, I find that low-trust government agencies tend to 

classify similar-magnitude errors as immaterial and make such information 

hidden to external users. I further find that high-trust (low-trust) agencies are 

likely to provide more (less) disaggregated information on their service 

activities and related costs in budget spending. The cross-sectional tests reveal 

that the relation is amplified when government entities have an outsider head, 

are more decentralized, and face higher parliamentary inspection pressure, the 

situations in which more information coordination is required, suggesting the 

potential mechanism of trust improving financial disclosure transparency by 

facilitating internal information flow. Taken together, my results indicate that 

trust is positively associated with disclosure transparency of government 

financial reporting. Furthermore, my findings support the view that similar to 

for-profit firms, government organizations, void of market pressure, likely have 

similar incentives to discretionally disclose information to their needs, 

providing a meaningful policy implication to legislators and regulations.   
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Appendix A. List of Government Agencies used in the Analyses 

No. Government Agency 

1 Cultural Heritage Administration 

2 Defense Acquisition Program Administration 

3 Fair Trade Commission 

4 Financial Services Commission 

5 Korea Communications Commission 

6 Korea Customs Office 

7 Korea Forest Service 

8 Korea Meteorological Administration 

9 Korean Intellectual Property Office 

10 Korean National Police Agency 

11 Military Manpower Administration 

12 Ministry of Culture, Sports and Tourism 

13 Ministry of Employment and Labor 

14 Ministry of Environment 

15 Ministry of Gender Equality & Family 

16 Ministry of Government Legislation 

17 Ministry of Health and Welfare 

18 Ministry of Justice 

19 Ministry of National Defense 

20 Ministry of Patriots and Veterans Affairs 

21 Ministry of Strategy and Finance 

22 Ministry of Unification 

23 National Agency for Administrative City Construction 

24 National Tax Service 

25 Nuclear Safety and Security Commission 

26 Public Procurement Service 

27 Rural Development Administration 

28 Statistics Korea 
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Appendix B. Sample Selection Process 

Sample Screening Process   Sample Size 

   

All central government agencies with data available from 

Open Fiscal Data during the sample period. 
 258  

   

Eliminate observations that have experienced major 

organizational changes due to agency combination, 

abolishment, or establishment. 

 (73) 

   

Eliminate observations that are not subject to the central 

government agency corruption evaluation according to the 

Anti-Corruption Act. 

 
(47) 

   

Eliminate observations with missing variables.  (5) 

Final observations for main analyses.  133  
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Appendix C. Financial Reporting Example 

of Korean Central Government Agencies 

C-1. Accounting Errors in the Statement of Changes in Net Assets 

 2011 Ministry of Justice with accounting errors equivalent to 0.16% of aggregate 

service costs 

Title of accounts   Amount 

Net assets at the beginning  5,946,998  

    Reported amount  6,134,599  

    Gains and Losses from Prior-period accounting 

error corrections 
 1,170  

    Cumulative effect of accounting change  -188,771  

Financial operation results  2,991,364  

Budget procurement and transfer (1st-tier)  2,569,248  

    Budget procurement (2nd-tier)  4,115,191  

        Income from national taxes (3rd-tier)  2,569,462  

        Income from penalties and fines  1,408,405  

        Income from grants  6,302  

        Income from other sources  130,760  

    Budget transfer  1,545,943  

        Transfers of national revenue   1,531,328  

        Transfer of grants  14,615  

Adjustments  2,057,981  

    Profit from asset revaluation   2,064,120  

    Change in other net assets  -6,139  

Net assets at the end   7,582,863  
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 2014 National Tax Services with accounting errors equivalent to 35.92% of aggregate 

service costs 

Title of accounts   Amount 

Net assets at the beginning  3,062,935  

    Reported amount  3,033,435  

    Cumulative effect of accounting change  29,500  

Financial operation results  2,252,935  

Budget procurement and transfer  2,716,473  

    Budget procurement  3,663,884  

        Income from national taxes  1,499,680  

        Income from penalties and fines  1,942,448  

        Income from grants  13,828  

        Income from other sources  207,927  

    Budget transfer  947,411  

        Transfers of national revenue   942,928  

        Transfer of grants  4,483  

Adjustments  11,435  

    Profit from asset revaluation   10,497  

    Change in other net assets  938  

Net assets at the end   3,537,908  

 

C-2. Service Cost Information in the Statement of Financial Operations 

 2011 Fair Trade Commission with 1 program 

Title of accounts   Amount 

Program (Service) costs  32,402  

    1. Facilitating competition and enhancing consumer welfare  32,402  

Administrative expenses  47,080  

    1. Personnel expenses  30,153  

    2. Other expenses  16,927  

       (1) Welfare expenses  3,204  

            …   

       (20) Research and development expenses  735  

Unallocated expenses  135,124  

    1. Service fees  0  

…   

7. Other expenses  135,025  

Unallocated revenues  263  

    1. Evaluation profit  0  

    2. Other revenues  263  

Net costs of financial operation  214,343  

Financial operation results   214,343  
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 2011 Ministry of Health and Welfare with 42 program 

Title of accounts   Amount 

Program costs  22,574,29

2      1. Securing basic livelihood  7,518,333  

    2. Nurturing child requiring protection  40,012  

    3. Supporting child welfare  134,915  

    4. Supporting livelihood of the disabled  788,689  

    5. Supporting rehabilitation of the disabled  22,364  

    6. Operating National Rehabilitation Center  13,575  

    7. Supporting vagrant casualties  29,470  

    8. Operating National Pension  401  

    9. Operating National Pension (Entrust of excess funds)  13,377  

    10. Operating National Pension (Payment of salary)  339,855  

    11. Reinforcing family function  0  

    12. Alleviating low birth rate and supporting population 

policies 
 85,289  

    13. Reinforcing childcare support  2,575,320  

    14. Executing child and juvenile policies  765  

    15. Enhancing juvenile activities and welfare  0  

    16. Stabilizing senior citizen livelihood  3,120,648  

    17. Securing medical treatment of senior citizens  532,987  

    18. Generating senior citizen jobs  1,944  

    19. Expanding commercial facilities  64,892  

    20. Creating infrastructure of social welfare  245,852  

    21. Supporting administration of general social welfare  2,875  

    22. Securing public health and medical treatment  270,615  

    23. Supporting operation of emergency care system  145,065  

    24. Nurturing hygiene industries  315,282  

    25. Supporting research of life science  0  

    26. Developing policies and research of oriental medicine  19,891  

    27. Practicing national healthy life style  109,536  

    28. Supporting treatment of cancer and rare diseases  151,442  

    29. Managing mental illness  22,588  

    30. Operating National Seoul Hospital  7,093  

    31. Operating National Naju Hospital  5,167  

    32. Operating National Bugok Hospital  6,390  

    33. Operating National Chuncheon Hospital  3,148  

    34. Operating National Gongju Hospital  5,080  

    35. Supporting dental health businesses  22,841  

    36. Supporting hygiene and medical care services  146,105  

    37. Supporting National Medical Center  0  

    38. Operating Sorokdo Hospital  7,299  

    39. Operating National Masan Hospital  4,784  

    40. Operating National Mokpo Hospital  3,983  

    41. Supporting disease control headquarter  192,684  

    42. Operating National Health Insurance system  5,603,734  

Administrative expenses  323,184  



129 

Title of accounts   Amount 

    1. Personnel expenses  178,272  

    2. Other expenses  144,912  

       (1) Welfare expenses  2,700  

           …   

       (24) Research and development expenses  11,707  

Unallocated expenses  3,328,746  

    1. Welfare expenses  21,949  

…   

    12. Other expenses  2,324,233  

Unallocated revenues  16,860,50

4      1. Evaluation profit  655  

           …   

    5. Other revenues  3,952,071  

Net costs of financial operation  9,365,718  

Non exchangeable revenues  1,569,626  

    1. Revenues from levy  1,568,950  

           …   

    4. Other procurement and transfer  -1,449  

Financial operation results   7,796,092  
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Appendix D. Variable Definition 

Variable Definition 

  

TRUST = Trust score of a central government agency based on 

annual survey responses from external users (citizenry) 

[60%], internal employees [25%], and professionals 

[15%], then adjusted by statistics regarding corruption 

cases, on-spot fraud investigation, and other anti-trust 

misconduct, according to the Anti-Corruption Act. 

lnAggERROR = Natural Logarithm of AggERROR, where AggERROR 
is the amount of total errors (i.e. 

ln(1+MtERROR+ImtERROR)). 

lnMtERROR = Natural Logarithm of 1 plus MtERROR, where 

ImtERROR is the amount of material accounting errors 

which are explicitly recognized in the Statement of 

Changes in Net Assets. 

lnImtERROR = Natural Logarithm of 1 plus ImtERROR, where 

ImtERROR is the amount of immaterial accounting errors 

which are hidden under sub-accounts in the Statement of 

Financial Operations. 

DumMtERROR = Indicator that takes 1 if a government agency reports 

material accounting errors in the Statement of Changes in 

Net Assets, 0 otherwise. 

PTC = The amount of program total costs recognized in the 

Statement of Changes in Net Assets (i.e. budget allocated 

to each agency). 

NumPTC = The number of agency-level programs revealed in the 

Statement of Financial Operations (i.e. 1st-tier categories 

of each agency’s activities). 

NumUNIT = The number of project units revealed in the Settlement 

Report (i.e. 2nd-tier categories of each agency’s 

activities). 

NumDETAIL 

 

= The number of activity-level accounting items revealed 

in the Settlement Report (i.e. 3rd-tier categories of each 

government agency’s activities). 

lnAvgPTC = Natural Logarithm of AvgPTC, where AvgPTC is the 

average amount of program total costs per agency-level 

program (i.e. ln(PTC/NumPTC)). 

lnAvgUNIT = Natural Logarithm of AvgUNIT, where AvgUNIT is the 

average amount of program total costs per project unit 

(i.e. ln(PTC/NumUNIT)). 

lnAvgDETAIL = Natural Logarithm of AvgDETAIL, where AvgDETAIL 

is the average amount of program total costs per activity-

level accounting items (i.e. ln(PTC/NumDETAIL)). 

Outsider Head = Indicator that takes 1 if the head of an agency is an 
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Variable Definition 

  

outsider, 0 otherwise, where outsider is the one whose 

former professional career falls into either one of the 

following categories: i) politicians, ii) professors, or iii) 

public officers from other agencies. 

NumDEPART = The number of departments within a government 

agency 

High Decentralization = Indicator that takes 1 if NumDEPART is above the 

sample median, 0 otherwise. 

Parliamentary 

Pressure 

= The total number of standing committee members a 

government agency belongs to, relative to the total 

number of government agencies under the jurisdiction of 
the standing committee. 

High Parliamentary 

Pressure 

= Indicator that takes 1 if Parliamentary Pressure is 

above the sample median, 0 otherwise. 

ChHEAD = Difference in the monthly-weighted time period of an 

agency with an outsider head between current and 

previous year. 

lnAT = Natural logarithm of total assets. 

lnACCRUAL = Natural logarithm of absolute value of ACCRUAL, 

where ACCRUAL is the sum of i) changes in assets and 

liabilities and ii) accrual-based gaps of fiscal revenues 

and expenses which are revealed in the Statement of 

Adjustment between Gross Budget and Financial Surplus. 
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Appendix E. Anti-Corruption Survey Questions 

 Administrative Procedure Transparency 

Q1. Do you think administrative procedure standards are transparently disclosed? 

 Least likely ~  Most likely 

Q2. Do you think administrative procedure standards are practically appropriate? 

 Least likely ~  Most likely 

 Public Servant Responsibility 

Q3. Do you think it is likely public servants in charge try to be punctual and 

sufficiently active in their responsibility? 

 Least likely ~  Most likely 

Q4. Do you think it is likely public servants in charge go beyond their authority in 

administrative procedure? 

 Least likely ~  Most likely 

 Corruption Perception 

Q5. Do you think it is likely public servants in charge inappropriately favor some 

people? 

 Least likely ~  Most likely 

Q6. Do you think it is likely administrative procedures are affected by regionalism, 

school relations, and kinship? 

 Least likely ~  Most likely 

Q7. Do you think public servants in charge make undue request to external 

partners? 

 Least likely ~  Most likely 

Q8. Do you think it is likely administrations are unduly processed by the request of 

related or third parties? 

 Least likely ~  Most likely  
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 Corruption Experience (optional if you have related experiences) 

※ Please answer whether you have provided the following items (money, treat, and 

favor) during the last one year. Your answers will be used for statistical purpose 

only and legally protected. 

Q9-1. Have you provided money, gift card, invitation ticket, artwork, or present? 

 Yes  No 

Q9-2. Have you provided unduly high lecture fee, consultancy fee, or donation? 

 Yes  No 

Q10-1. (If you have provided anything in Q9-1 and Q9-2) How many times did you 

provide those previously mentioned? 

 Once ~  Over 16 times 

Q10-2. (If you have provided anything in Q9-1 and Q9-2) How much in total did you 

provide those previously mentioned? 

 Below 50 dollars ~  Over 10,000 dollars 

Q11-1. Have you provided a meal or alcohol over 30 dollars per person? 

 Yes  No 

Q11-2. Have you provided entertainment via golf or (domestic or overseas) trip? 

 Yes  No 

Q12-1. (If you have provided anything in Q11-1 and Q11-2) How many times did you 

provide those previously mentioned? 

 Once ~  Over 16 times 

Q12-2. (If you have provided anything in Q11-1 and Q11-2) How much in total did 

you provide those previously mentioned? 

 Below 50 dollars ~  Over 10,000 dollars 

Q13-1. Have you provided staying or transportation service, sponsorship, or 

inappropriate business assistance? 

 Yes  No 

Q13-2. Have you provided placement service for relatives of relevant public 

servants or special favor regarding real estate transactions? 

 Yes  No 

Q14. (If you have provided anything in Q13-1 and Q13-2) How many times did you 

provide those previously mentioned? 

 Once ~  Over 16 times 
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Q15-1. (If you answered ‘yes’ in Q9, Q11, or Q13) When did you provide those 

previously mentioned? Please choose all relevant answers. 

 Before process     During process     After process     Frequently 

 Special events (ex. national holidays)     Personnel transfers     Etc. 

Q15-2. (If you answered ‘yes’ in Q9, Q11, or Q13) Why did you provide those 

previously mentioned? Please choose all relevant answers. 

 By public servants’ request   To speed process   To obtain private 

information 

 For successful process or reducing penalties   To express gratitude for 

successful process 

 By custom or for networking or greeting   Etc. 

Q16. Have your acquaintances such as relatives, colleagues, or those in the same 

business provided money, treat, or favor to public servants or their spouse? 

 Yes  No 
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Table 1. Descriptive Statistics 

This table shows the descriptive statistics of variables used in my analyses. Appendix 

D provides the definition of the variables used in my analyses in detail. 

Variable  N Mean Std. Dev. 25th 

Pctl 

Median 75th 

Pctl 

       

Raw Value (Unit: USD million, Number) 

TRUST 133  7.88  0.48  7.59  7.92  8.18  

AggERROR 133  166.82  701.35  0.31  5.04  39.73  

MtERROR 133  30.54  223.22  0.00  0.00  0.00  

ImtERROR 133  136.28  662.69  0.16  4.28  33.96  

DumMtERROR 133  0.07  0.25  0.00  0.00  0.00  

PTC 133  5,662.59  13,020.87  165.37  565.59  3,869.7

7  NumPTC 133  10.31  10.17  4.00  8.00  10.00  

NumUNIT 133  60.47  59.82  22.00  41.00  59.00  

NumDETAIL 133  161.78  149.68  71.00  103.00  203.00  

AvgPTC 133  305.70  485.90  30.60  94.71  366.62  

AvgUNIT 133  47.05  78.33  6.11  13.74  46.36  

AvgDETAIL 133  19.03  32.80  2.45  5.11  12.94  

NumDEPART 133  14.83  6.65  11.00  13.00  18.00  

Outsider Head 133  0.69  0.45  0.00  1.00  1.00  

Parliamentary 

Pressure 

133  10.17  4.95  5.41  9.89  14.22  

AT 133  39,520.8

8  

101,376.2

2  

586.93  3,518.98  13,486.

60  absACCRUAL 133  2,106.15  5,768.91  35.13  136.07  705.60  

       

Log-transformed Value     

lnAggERROR 133  20.21  7.31  19.56  22.34  24.41  

lnMtERROR 133  1.68  6.30  0.00  0.00  0.00  

lnImtERROR 133  4.71  0.88  4.26  4.63  5.31  

lnAvgPTC 133  25.31  1.60  24.14  25.27  26.63  

lnAvgUNIT 133  23.53  1.49  22.53  23.34  24.56  

lnAvgDETAIL 133  22.53  1.52  21.62  22.35  23.28  

lnAT 133  28.69  2.73  27.10  28.89  30.23  

lnACCRUAL 133  25.75  2.56  24.28  25.64  27.28  
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Table 2. Correlation Matrix 

This table shows Pearson and Spearman correlation coefficients with p-values below which are presented in upper and lower diagonals, respectively. Appendix 

D provides the definition of the variables used in my analyses in detail. 

Upper / Lower diagonal: Pearson / Spearman correlation coefficients 

H0: Rho=0 under Prob > |r| 

        

 [1] [2] [3] [4] [5] [6] [7] 

[1] TRUST  -0.3041  0.1882  -0.4030  0.1997  -0.2158  -0.2512  

  0.0004  0.0301  <.0001 0.0212  0.0126  0.0035  

[2] lnAggERROR -0.2905   0.1826  0.8688  0.1753  0.3951  0.3923  

 0.0007   0.0354  <.0001 0.0435  <.0001 <.0001 

[3] lnMtERROR 0.2014  0.2558   -0.1862  0.9955  0.0441  -0.0103  

 0.0201  0.0030   0.0318  <.0001 0.6143  0.9063  

[4] lnImtERROR -0.3867  0.9197  -0.0878   -0.2162  0.4098  0.4462  

 <.0001 <.0001 0.3147   0.0124  <.0001 <.0001 

[5] DumMtERROR 0.2062  0.2488  0.9992  -0.0983   0.0313  -0.0273  

 0.0172  0.0039  <.0001 0.2601   0.7210  0.7555  

[6] lnAvgPTC -0.2172  0.5292  0.0488  0.5382  0.0429   0.9482  

 0.0120  <.0001 0.5768  <.0001 0.6241   <.0001 

[7] lnAvgUNIT -0.2390  0.5474  0.0117  0.5775  0.0047  0.9505   

  0.0056  <.0001 0.8941  <.0001 0.9574  <.0001   
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Table 3. Trust and Concealment of Accounting Errors 

Panel A of this table shows the results of Probit regressions which examine the 

association between the trust level of central government agencies (TRUST) and the 

likelihood of reporting material errors (DumMtERROR). Government fixed effects are 

not controlled to avoid a significant sample loss in Column (1) but controlled to mitigate 

the possible impact of unobservable factors in Column (2). Panel B of this table shows 

the results of OLS regressions which examine the impact of trust level of central 

government agencies (TRUST) on each type of accounting errors (lnAggERROR, 

lnMtERROR, lnImtERROR). Heteroskedasticity is adjusted in reporting t-statistics in 

parentheses, following White (1984). *, **, and *** indicate statistical significance at 

the ten percent, five percent, and one percent levels, respectively. Appendix D provides 

the definition of the variables used in my analyses in detail. 

Panel A. Impact of Trust on the Magnitude of Accounting Errors 

  (1) (2) (3) 

Dep. Variable lnAggERROR lnMtERROR lnImtERROR 

        

TRUST -3.6260** 3.9516*** -6.0186*** 

  (-2.09) (2.65) (-3.15) 

lnAT 0.2597 -0.1678 0.2538 

 (0.24) (-0.58) (0.23) 

lnACCRUAL -0.6589 -0.5941 -0.5296 

 (-0.85) (-1.48) (-0.67) 

Constant 55.6055 -7.2885 69.4513 

 (1.34) (-0.60) (1.60) 

    

Fixed effect Agency  Agency  Agency  

Observations 133 133 133 

Adjusted R-squared 0.2472 0.1248 0.3038 
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Panel B. Impact of Trust on the Likelihood of Disclosing Material Errors 

  (1) (2) 

Dep. Variable DumMtERROR DumMtERROR 

      

TRUST 1.8356*** 3.2629** 

  (3.06) (2.09) 

lnAggERROR 0.3211*** 0.7839*** 

 (2.63) (3.25) 

lnAT -0.2810** 0.0678 

 (-2.24) (0.05) 

lnACCRUAL 0.1890 0.2601 

 (1.41) (0.48) 

Constant -20.5318*** -53.7665 

 (-3.96) (-1.16) 

   

Fixed effect None Agency  

Observations 120 32 

Pseudo R-squared 0.371 0.614 
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Table 4. Trust and Aggregation of Service Cost Information 

This table shows the results of OLS regressions which examine the impact of the trust 

level of central government agencies (TRUST) on average service costs per 1st-tier 

program (lnAvgPTC) and 2nd-tier project unit (lnAvgUNIT). Heteroskedasticity is 

adjusted in reporting t-statistics in parentheses, following White (1984). *, **, and *** 

indicate statistical significance at the ten percent, five percent, and one percent levels, 

respectively. Appendix D provides the definition of the variables used in my analyses 

in detail. 

  (1) (2) 

Dep. Variable lnAvgPTC lnAvgUNIT 

      

TRUST -0.1196 -0.1931** 

  (-1.10) (-2.12) 

lnAT 0.1872*** 0.1117*** 

 (2.99) (3.06) 

lnACCRUAL -0.0450 -0.0313 

 (-0.84) (-0.89) 

Constant 21.9555*** 22.8256*** 

 (9.73) (18.57) 

   

Fixed effect Agency Agency 

Observations 133 133 

Adjusted R-squared 0.9283 0.9438 
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Table 5. Insider versus Outsider Head and Disclosure Transparency 

Panel A of this table shows the results of OLS regressions which examine variation in the association between trust (TRUST) and concealment of accounting 

errors (DumMtERROR, lnAggERROR, lnMtERROR, lnImtERROR) between insider and outsider head. Panel B of this table shows the results of OLS 

regressions which examine variation in the association between trust (TRUST) and average service costs per 1st-tier per program (lnAvgPTC) and 2nd-tier 

project unit (lnAvgUNIT) between insider and outsider head. Heteroskedasticity is adjusted in reporting t-statistics in parentheses, following White (1984). *, 

**, and *** indicate statistical significance at the ten percent, five percent, and one percent levels, respectively. Appendix D provides the definition of the 

variables used in my analyses in detail. 

Panel A. Insider versus Outsider Head and Concealment of Accounting Errors 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Dep. Variable lnAggERROR lnMtERROR lnImtERROR DumMtERROR 

HEAD Insider Outsider Insider Outsider Insider Outsider Insider Outsider 

                  

AggTRUST -3.7070 -4.8314** -0.9154 6.0598*** -3.7383 -8.2320*** 0.5242 3.5793*** 

  (-1.46) (-2.00) (-0.28) (2.83) (-1.48) (-3.12) (1.29) (2.82) 

lnAggERROR       0.1809 0.3683** 

       (1.41) (2.41) 

lnAT -7.0994 0.8628 -3.5884 -0.2196 -7.3712 0.8717 -0.4826 -0.1962 

 (-1.40) (0.74) (-0.21) (-0.58) (-1.58) (0.75) (-0.64) (-0.69) 

lnACCRUAL -0.8618 -0.9203 0.1084 -0.6990 -0.8292 -0.6969 0.5427 0.1141 

 (-0.50) (-1.09) (0.08) (-1.37) (-0.49) (-0.81) (0.82) (0.39) 

Constant 282.3289* 55.8064 111.2451 -18.3473 289.8274* 74.3736 -10.1550* -36.4886*** 

 (1.81) (1.16) (0.22) (-1.19) (1.99) (1.48) (-1.73) (-2.81) 

         

    χ2 Test: [Insider] TRUST = [Outsider] TRUST       
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  (1) (2) (3) (4) (5) (6) (7) (8) 

Dep. Variable lnAggERROR lnMtERROR lnImtERROR DumMtERROR 

HEAD Insider Outsider Insider Outsider Insider Outsider Insider Outsider 

                  

    χ2 Value 0.15 4.97** 2.25 5.27** 

    Prob > χ2 0.6952 0.0258 0.1335 0.0217 

         

Fixed effect Agency Agency Agency Agency Agency Agency None None 

Observations 42 91 42 91 42 91 40 80 

Adjusted R-squared 0.4310 0.2729 -0.2346 0.2143 0.4335 0.3805   

Pseudo R-squared             0.185 0.522 
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Panel B. Insider versus Outsider Head and Aggregation of Service Cost 

Information 

  (1) (2) (3) (4) 

Dep. Variable lnAvgPTC lnAvgUNIT 

HEAD Internal External Internal External 

          

AggTRUST 0.0529 -0.2505* -0.0604 -0.3123** 

  (0.34) (-1.69) (-1.19) (-2.34) 

lnAT 0.6082 0.2070*** 0.3848** 0.1214*** 

 (1.30) (2.92) (2.15) (2.82) 

lnACCRUAL 0.0255 -0.0595 -0.0476 -0.0452 

 (0.46) (-0.97) (-1.21) (-1.18) 

Constant 6.1976 25.0407*** 14.1248** 25.0519*** 

 (0.45) (9.33) (2.68) (16.23) 

     

    χ2 Test: [Insider] TRUST = [Outsider] TRUST   

    χ2 Value 2.94*  4.41** 

    Prob > χ2 0.0864 0.0357 

     

Fixed effect Agency Agency Agency Agency 

Observations 42 91 42 91 

Adjusted R-squared 0.9867 0.8832 0.9955 0.9053 
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Table 6. High- versus Low-Decentralization and Disclosure Transparency 

Panel A of this table shows the results of OLS regressions which examine variation in the association between trust (TRUST) and concealment of accounting 

errors (DumMtERROR, lnAggERROR, lnMtERROR, lnImtERROR) between high- and low-decentralization. Panel B of this table shows the results of OLS 

regressions which examine variation in the association between trust (TRUST) and average service costs per 1st-tier per program (lnAvgPTC) and 2nd-tier 

project unit (lnAvgUNIT) between high- and low-decentralization. Heteroskedasticity is adjusted in reporting t-statistics in parentheses, following White (1984). 

*, **, and *** indicate statistical significance at the ten percent, five percent, and one percent levels, respectively. Appendix D provides the definition of the 

variables used in my analyses in detail. 

Panel A. Decentralization and Concealment of Accounting Errors 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Dep. Variable lnAggERROR lnMtERROR lnImtERROR DumMtERROR 

Decentralization LOW  HIGH LOW  HIGH LOW  HIGH LOW  HIGH 

                  

AggTRUST -3.5281 -5.9200** 3.0395 4.1169** -7.1012** -7.8287*** 2.5891** 2.5936*** 

  (-1.32) (-2.51) (1.25) (2.16) (-2.56) (-2.98) (2.35) (3.00) 

lnAggERROR       2.0842*** 0.2671* 

       (2.71) (1.90) 

lnAT 1.6671 -5.3605*** -0.0665 -0.6449 1.6634* -5.4314*** -1.5160*** -0.1077 

 (1.61) (-6.64) (-0.32) (-0.58) (1.84) (-5.98) (-2.88) (-0.38) 

lnACCRUAL -0.5946 -0.6816 -0.3288 -0.7814 -0.1659 -0.7339 0.6501** 0.0546 

 (-0.54) (-0.76) (-0.92) (-0.93) (-0.17) (-0.78) (2.01) (0.17) 

Constant 14.6923 241.1927*** -6.7118 10.8790 29.6977 258.4098*** -46.5691*** -26.9071*** 

 (0.38) (5.88) (-0.48) (0.24) (0.77) (5.68) (-2.75) (-3.29) 

         

    χ2 Test: [Low Decentralization] TRUST = [High Decentralization] TRUST      
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  (1) (2) (3) (4) (5) (6) (7) (8) 

Dep. Variable lnAggERROR lnMtERROR lnImtERROR DumMtERROR 

Decentralization LOW  HIGH LOW  HIGH LOW  HIGH LOW  HIGH 

                  

    χ2 Value 2.77* 0.03 3.11* 0.00 

    Prob > χ2 0.0957 0.8689 0.0779 0.9974 

         

Fixed effect Agency Agency Agency Agency Agency Agency None None 

Observations 59 74 59 74 59 74 52 68 

Adjusted R-squared 0.1913 0.4353 0.0434 0.1566 0.3146 0.4061   

Pseudo R-squared             0.639 0.345 
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Panel B. Decentralization and Aggregation of Service Cost Information 

  (1) (2) (3) (4) 

Dep. Variable lnAvgPTC lnAvgUNIT 

Decentralization LOW  HIGH LOW  HIGH 

          

AggTRUST -0.3525* -0.0891 -0.3489* -0.1599** 

  (-1.79) (-0.86) (-1.73) (-2.25) 

lnAT 0.2429*** -0.0323 0.1357** 0.0130 

 (3.33) (-0.59) (2.60) (0.30) 

lnACCRUAL 0.0045 -0.0613 0.0057 -0.0495 

 (0.06) (-1.24) (0.10) (-1.41) 

Constant 22.9166*** 28.7611*** 23.5218*** 26.0393*

**  (8.84) (11.64) (14.32) (14.58) 

     

    χ2 Test: [Low Decentralization] TRUST = [High Decentralization] 

TRUST 

 

    χ2 Value 1.89 1.05 

    Prob > χ2 0.1690 0.3044 

     

Fixed effect Agency Agency Agency Agency 

Observations 59 74 59 74 

Adjusted R-squared 0.8795 0.9746 0.8576 0.9863 
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Table 7. High- versus Low-Parliamentary Inspection Pressure and Disclosure Transparency 

Panel A of this table shows the results of OLS regressions which examine variation in the association between trust (TRUST) and concealment of accounting 

errors (DumMtERROR, lnAggERROR, lnMtERROR, lnImtERROR) between high- and low-parliamentary inspection pressure. Panel B of this table shows the 

results of OLS regressions which examine variation in the association between trust (TRUST) and average service costs per 1st-tier per program (lnAvgPTC) 

and 2nd-tier project unit (lnAvgUNIT) between high- and low-parliamentary inspection pressure. Heteroskedasticity is adjusted in reporting t-statistics in 

parentheses, following White (1984). *, **, and *** indicate statistical significance at the ten percent, five percent, and one percent levels, respectively. 

Appendix D provides the definition of the variables used in my analyses in detail. 

Panel A. Parliamentary Inspection Pressure and Concealment of Accounting Errors 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Dep. Variable lnAggERROR lnMtERROR lnImtERROR DumMtERROR 

Parliamentary Pressure LOW  HIGH LOW  HIGH LOW  HIGH LOW  HIGH 

                  

AggTRUST -3.5255 -5.0044** 2.6587 5.3501** -6.3978** -7.2423*** 1.3314* 4.2354*** 

  (-1.54) (-2.16) (1.15) (2.66) (-2.14) (-3.27) (1.86) (3.21) 

lnAggERROR       0.2605 0.6603** 

       (1.39) (2.34) 

lnAT -5.1076*** 1.6573 0.4732 -0.2603 -5.6661*** 1.7406* -0.3062 -0.3394 

 (-6.25) (1.58) (0.77) (-0.56) (-5.77) (1.76) (-1.46) (-0.86) 

lnACCRUAL -0.3076 -0.7818 0.0216 -1.0917* -0.3466 -0.5548 0.3722* -0.1106 

 (-0.34) (-0.75) (0.05) (-1.80) (-0.37) (-0.57) (1.86) (-0.23) 

Constant 215.1749*** 26.8894 -30.2917 -1.1348 255.0865*** 34.3164 -18.7522** -39.1865*** 

 (5.28) (0.69) (-0.87) (-0.07) (5.24) (0.90) (-2.40) (-3.31) 

         

    χ2 Test: [Low Pressure] TRUST = [High Pressure] TRUST       
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  (1) (2) (3) (4) (5) (6) (7) (8) 

Dep. Variable lnAggERROR lnMtERROR lnImtERROR DumMtERROR 

Parliamentary Pressure LOW  HIGH LOW  HIGH LOW  HIGH LOW  HIGH 

                  

    χ2 Value 0.27 1.03 0.07 3.78* 

    Prob > χ2 0.6006 0.3098 0.7932 0.052 

         

Fixed effect Agency Agency Agency Agency Agency Agency None None 

Observations 58 75 58 75 58 75 51 69 

Adjusted R-squared 0.3492 0.2909 -0.0661 0.2508 0.3660 0.3924   

Pseudo R-squared             0.242 0.663 
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Panel B. Parliamentary Inspection and Aggregation of Service Cost 

Information 

  (1) (2) (3) (4) 

Dep. Variable lnAvgPTC lnAvgUNIT 

Parliamentary Pressure LOW  HIGH LOW  HIGH 

          

AggTRUST 0.1272 -0.3502*** -0.0302 -0.3294** 

  (0.97) (-2.79) (-0.26) (-2.66) 

lnAT -0.0413 0.2618*** -0.0086 0.1571*** 

 (-0.54) (4.51) (-0.12) (4.52) 

lnACCRUAL 0.0058 -0.0609 0.0223 -0.0559* 

 (0.10) (-1.03) (0.39) (-1.75) 

Constant 27.9670*** 21.8001*** 25.0652**

* 

23.1055**

*  (9.04) (9.39) (8.56) (19.07) 

     

    χ2 Test: [Low Pressure] TRUST = [High Pressure] 

TRUST 

  

    χ2 Value 9.28*** 4.09** 

    Prob > χ2 0.0023 0.0430 

     

Fixed effect Agency Agency Agency Agency 

Observations 58 75 58 75 

Adjusted R-squared 0.9725 0.9112 0.9676 0.9300 
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Online Appendix: 

Trust and Disclosure Transparency in Financial Reporting of Government Agencies 

 

Not for Publication 

 

Table A1. Change from Outsider (Insider) to Insider (Outsider) Head 

Panel A of this table shows the regression results with the agencies experiencing head changes from outsider (insider) to insider (outsider) which examine the 

association between trust (TRUST) and a series of disclosure transparency proxies (lnAggERROR, lnMtERROR, lnImtERROR, DumMtERROR, lnAvgPTC, 

lnAvgUNIT). For the sake of brevity, only the result related to main independent variable is presented. Heteroskedasticity is adjusted in reporting t-statistics in 

parentheses, following White (1984). *, **, and *** indicate statistical significance at the ten percent, five percent, and one percent levels, respectively. 

Appendix D provides the definition of the variables used in my analyses in detail. 

  (1) (2) (3) (4) (5) (6) 

Dep. Variable lnAggERROR lnMtERROR lnImtERROR DumMtERROR lnAvgPTC lnAvgUNIT 

       

TRUST -5.7607*** 4.2427 -8.5933*** 2.1871*** -0.2808 -0.3374* 

  (-2.90) (1.44) (-4.53) (4.17) (-1.34) (-1.89) 

ChHEAD 59.8172** -71.8718 62.8318** -38.1602*** 2.0993 0.9906 

  (2.31) (-1.25) (2.11) (-2.75) (0.76) (0.46) 

TRUST*ChHEAD -7.9566** 8.8531 -8.3119** 4.4818*** -0.2923 -0.1301 

  (-2.41) (1.23) (-2.19) (2.70) (-0.80) (-0.46) 

       

    χ2 Test: TRUST + TRUST*ChHEAD = 0     
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  (1) (2) (3) (4) (5) (6) 

Dep. Variable lnAggERROR lnMtERROR lnImtERROR DumMtERROR lnAvgPTC lnAvgUNIT 

       

    χ2 Value 11.77*** 3.43* 17.06*** 11.36*** 1.60 1.55 

    Prob > χ2 0.0011 0.0691 0.0001 0.0008 0.2114 0.2177 

       

Observations 79 79 79 73 79 79 

Fixed Effect Agency Agency Agency None Agency Agency 

Control Variables Included Included Included Included Included Included 
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Table A2. Large Government Agencies 

Panel A of this table shows the OLS regression results with the three largest agencies 

excluded from the sample set which examine the association between trust (TRUST) 

and concealment of accounting errors (DumMtERROR, lnAggERROR, lnMtERROR, 

lnImtERROR) and variation in the association between high- and low-monitoring 

government agencies. Panel B of this table shows the OLS regression results with the 

three largest agencies excluded from the sample set which examine the association 

between trust (TRUST) and average service costs per 1st-tier per program (lnAvgPTC) 

and 2nd-tier project unit (lnAvgUNIT) and variation in the association between high- and 

low-monitoring government agencies. For the sake of brevity, only the result related to 

main independent variable is presented. Heteroskedasticity is adjusted in reporting t-

statistics in parentheses, following White (1984). *, **, and *** indicate statistical 

significance at the ten percent, five percent, and one percent levels, respectively. 

Appendix D provides the definition of the variables used in my analyses in detail. 

  (1) (2) (3) (4) 

     

Panel A: Impact of Trust on Concealment of Accounting Errors  

     

Dep. Variable DumMtERROR lnAggERROR lnMtERROR lnImtERROR 

     

TRUST 1.9460*** -4.3112** 4.7475*** -7.1711*** 

[N = 118] (3.13) (-2.15) (2.69) (-3.27) 

     

Fixed Effect None Agency Agency Agency 

Control Variables Included Included Included Included 

     

Panel B: Impact of Trust on Aggregation of Service Cost Information 

     

Dep. Variable lnAvgPTC lnAvgUNIT   

     

TRUST -0.0772 -0.2192**   

[N = 118] (-0.61) (-2.04)   

     

Fixed Effect Agency Agency   

Control Variables Included Included     
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Table A3. Inflation Adjustment 

Panel A of this table shows the OLS regression results with inflation-adjusted variables 

which examine the association between trust (TRUST) and concealment of accounting 

errors (DumMtERROR, lnAggERROR, lnMtERROR, lnImtERROR) and variation in the 

association between high- and low-monitoring government agencies. Panel B of this 

table shows the OLS regression results with inflation-adjusted variables which examine 

the association between trust (TRUST) and average service costs per 1st-tier per program 

(lnAvgPTC) and 2nd-tier project unit (lnAvgUNIT) and variation in the association 

between high- and low-monitoring government agencies. For the sake of brevity, only 

the result related to main independent variable is presented. Heteroskedasticity is 

adjusted in reporting t-statistics in parentheses, following White (1984). *, **, and *** 

indicate statistical significance at the ten percent, five percent, and one percent levels, 

respectively. Appendix D provides the definition of the variables used in my analyses 

in detail. 

  (1) (2) (3) (4) 

     

Panel A: Impact of Trust on Concealment of Accounting Errors  

     

Dep. Variable DumMtERROR lnAggERROR lnMtERROR lnImtERROR 

     

TRUST 1.8424*** -3.5982** 3.9937*** -5.9417*** 

[N = 133] (3.06) (-2.08) (2.66) (-3.12) 

     

Fixed Effect None Agency  Agency  Agency  

Control Variables Included Included Included Included 

     

Panel B: Impact of Trust on Aggregation of Service Cost Information 

     

Dep. Variable lnAvgPTC lnAvgUNIT   

     

TRUST -0.1281 -0.1978**   

[N = 133] (-1.17) (-2.18)   

     

Fixed Effect Agency  Agency    

Control Variables Included Included     
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Table A4. Detailed Expense Items 

This table shows the results of OLS regressions which examine the association between 

trust (TRUST) and an average size of detailed expense items (lnAvgDETAIL) and 

variation in the association between high- and low-monitoring government agencies. 

Heteroskedasticity is adjusted in reporting t-statistics in parentheses, following White 

(1984). *, **, and *** indicate statistical significance at the ten percent, five percent, 

and one percent levels, respectively. Appendix D provides the definition of the variables 

used in my analyses in detail. 

  (1) 

Dep. Variable lnAvgDETAIL 

    

TRUST -0.1873** 

  (-2.30) 

lnAT 0.1719*** 

 (4.87) 

lnACCRUAL 0.0016 

 (0.05) 

Constant 18.9322*** 

 (15.74) 

  

Fixed effect Agency 

Observations 133 

Adjusted R-squared 0.9518 
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국문초록 

무형가치와 공시행태에 관한 연구 

 

본 논문은 무형가치와 공시행태에 관한 두 개의 독립된 

논문으로 구성된다. “기업혁신과 서술적 연구개발 공시” 제하의 첫 

번째 논문은 기업의 혁신 수준이 연구개발활동에 대한 서술적 

공시에 미치는 영향을 분석한다. 시장경쟁 환경에서 혁신 가치의 

중요성이 증대됨에 따라 새로운 제품과 기술에 대한 기업의 

연구개발활동은 투자자는 물론 동일 시장에서 활동하는 

경쟁기업에게도 주요 관심사항으로 작용하고 있다. 1997년부터 

2010년까지 미국 상장사 사업보고서(Form 10-K)를 토대로 

분석한 결과 혁신 수준이 높은 기업일수록 연구개발활동에 대한 

서술적 정보 공시에 미온적 경향을 보이는 것으로 관측된다. 이러한 

기업혁신과 서술적 연구개발 공시 간의 음(-)의 관계는 해당 

기업이 속한 시장의 경쟁 수준이 높을수록 강화되는 반면, 향후 

외부자금조달 계획이 예정된 경우 완화되는 것으로 나타난다. 

이상의 분석결과는 서술적 연구개발 공시가 경쟁기업에게 유리한 

정보가 유출됨에 따라 발생가능한 ‘재산적 비용(proprietary 

cost)’과 외부정보이용자에게 유용한 정보를 제공함으로써 기대되는 

‘가치평가 효익(valuation benefits)’ 간의 상충관계가 전략적으로 

고려된 산출물이며, 기업혁신은 가치평가 효익에 대한 기대보다 

재산적 비용에 대한 우려를 상대적으로 크게 증가시켜 결과적으로 

서술적 연구개발 공시 감소에 기여하고 있음을 시사한다. 
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“신뢰와 중앙부처 재무보고 투명성” 제하의 두 번째 논문은 

우리나라 중앙부처의 조직내 신뢰 수준이 해당 부처의 재무보고 

투명성에 미치는 영향을 분석한다. 2011년부터 2015년까지 

우리나라 중앙부처의 고유 데이터를 토대로 분석한 결과 신뢰 

수준이 높은 중앙부처일수록 재무투명성이 높은 것으로 관측된다. 

구체적으로 신뢰 수준이 높은 중앙부처일수록 회계오류 발생시 

이를 중대한 오류로 간주하여 재무제표상 별도 계정과목으로 

공시하는 경향이 강하게 나타나는 바, 이는 신뢰 수준이 낮은 

중앙부처일수록 유사 규모의 오류를 중대하지 않은 것으로 

간주하여 해당 오류를 외부공시 없이 내부보고로 종결하는 행태와 

대비된다. 신뢰 수준이 높은(낮은) 중앙부처일수록 세분화(통합)된 

예산집행정보를 제공함으로써 구체적 활동내역 공개에 적극적 

(소극적)인 경향을 보이는 것도 동일한 맥락에서 해석가능하다. 

추가 횡단면 분석에서는 부처 수장이 외부출신인 경우, 조직의 

분산화 수준이 높은 경우, 국회로부터의 조사 압력이 높은 경우 등 

정보통합(information coordination) 노력이 크게 요구되는 

상황에서 신뢰 수준이 회계오류 공시나 예산집행정보 세분화 

수준에 미치는 영향이 일관되게 증대되는 방향으로 나타난다. 상기 

분석결과는 조직내 신뢰 수준이 정보통합 비용을 감소시켜 원활한 

내부정보흐름을 유도함으로써 중앙부처의 재무보고 투명성 제고에 

기여하고 있음을 시사한다. 

주요어: 기업혁신, 연구개발, 서술적 공시, 재산적 비용, 가치평가 

효익, 정부, 신뢰, 회계오류, 정보 세분화 

학번: 2015-30160 
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