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Abstract

Innovative firms confront potential lenders with various
risks, including possible innovation failure, uncertain R&D
investment payoffs, cash flow volatility, and low collateral
value of hard-to-value intangible assets. As a result, these
firms might struggle to obtain financing. More readable
financial disclosures could mitigate the informational risk
around innovative firms' fundamentals, ease their monitor-
ing by lenders, and thus ultimately reduce these firms' cost
of debt. In this regard, we find that while all firms can over-
come information uncertainty about their firm fundamentals
and reduce their spreads by having more readable financial
disclosures, there is an additional benefit in terms of read-
ability further lowering the cost of debt for innovative firms.
The additional benefit that innovative firms can achieve
from having more readable financial disclosures, however, is
limited to situations of more pronounced information asym-

metry where there is no previous lending relationship.
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1 | INTRODUCTION

Bank loans are an important source of external capital for innovative firms, enabling them to avoid the costly dilution
of ownership stakes associated with equity financing, while simultaneously providing an alternative to the compli-
cated process of issuing corporate bonds (Kerr & Nanda, 2015). However, the market value of innovative firms often
rests on hard-to-value intangible assets with low collateral value, while their cash flows are volatile (Hochberg, Ser-
rano, & Ziedonis, 2018). The potential of innovation failure and the uncertain payoffs of R&D investments are addi-
tional sources of risk that reduce innovative borrowers' access to credit (Hu, Li, & Zhu, 2017). Accordingly, it might
prove both difficult and costly for innovative firms to obtain bank loans.

In this paper, we examine to what extent financial disclosure readability mitigates informational risk around inno-
vative firms' fundamentals and reduces their cost of debt. Apart from quantitative accounting information, qualitative
information as revealed in a firm' financial disclosures is expected to play an important role in assessing its creditwor-
thiness and risk (Beyer, Cohen, Lys, & Walther, 2010). Indeed, consistent with the notion that less readable disclo-
sures are harder to understand and generate more informational risk, recent work finds that poorer readability of the
narrative portion of mandated filings is associated with wider offering credit spreads (i.e., higher cost of debt) for
newly issued corporate bonds (Bonsall & Miller, 2017) and stricter nonprice loan terms (Ertugrul, Lei, Qiu, &
Wan, 2017).

We contribute to the literature by bridging the currently disconnected streams of research on the cost of debt
of innovative firms and the effect of financial disclosure readability, while also examining whether financial disclosure
readability has a different effect on the cost of debt of innovative firms in situations where the difference in informa-
tion uncertainty between innovative firms as “insiders” and lenders as “outsiders” is more or less pronounced
because of the absence or presence of a previous lending relationship. That is, we examine the role of information
asymmetry.

On the one hand, previous research on the financing of innovative firms through bank loans examined how pat-
ents can decrease information asymmetry regarding the value of innovative firms' R&D activity, reducing these firms'
cost of debt (Francis, Hasan, Huang, & Sharma, 2012). However, this literature has not examined financial disclosure
readability as an alternative channel to reduce innovative firms' cost of debt by decreasing the informational risk
regarding firm fundamentals.

On the other hand, prior literature on financial disclosure readability and the cost of debt studied how such read-
ability can decrease uncertainty about firm fundamentals when issuing debt (Bonsall & Miller, 2017) and the impact
of textual features on price and nonprice contract terms (Ertugrul et al., 2017). However, this literature has not
focused on innovative firms and the unique circumstances they face when trying to obtain bank financing as an alter-
native to issuing equity or debt. The current research thus addresses an important gap in the existing literature's
understanding regarding the drivers of innovative firms' cost of debt, financial disclosure readability, and information

asymmetry.

2 | DATAAND METHODOLOGY

To address aforementioned research questions, we examine bank loans raised by public, nonfinancial,
U.S. borrowers. We construct our sample by combining loan information obtained from the Loan Pricing Corpora-
tion's DealScan database with company data from Compustat (North America) and Bonsall, Leone, Miller, and
Rennekamp's (2017) Bog Index scores for financial disclosure readability.

We compile our data set as follows. First, we obtain data on all loans raised by publicly listed, nonfinancial,
U.S. firms from the Loan Pricing Corporation's DealScan database. We define our dependent variable, the cost of
debt, as the all-in spread drawn above LIBOR.
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Second, we differentiate between loans made to innovative versus noninnovative firms. We identify innovative

firms based on their R&D intensity, and therefore restrict our sample to loans raised by public borrowers with infor-
mation on their R&D expenses available in Compustat. Generally, a higher ratio of R&D to assets indicates a more
innovative firm. Acknowledging that the distribution of R&D intensity is skewed to the right, we follow Coles, Daniel,
and Naveen (2008) and consider firms to be innovative if their R&D-to-assets ratio is above the 75th percentile for
the universe of nonfinancial U.S. firms in Compustat during our sample period. Accordingly, our Innovative firm
dummy equals 1 if the borrower's R&D intensity exceeds 15%, and O otherwise. Alternatively, we define innovative-
ness based on patent filings and create two proxies. That is, we consider a firm's number of patent applications per
million $ of assets and the firm's number of patent applications per million $ of sales. An innovative firm is a firm
whose patent-to-assets or patent-to-sales ratio is above 0.05 patents per million $ of assets (sales), a level that
reflects the 95th percentile of our in-sample distribution. This cut-off level balances two effects: A lower cutoff level
might lead to a misclassification of noninnovative borrowers as innovative while a higher cutoff level might signifi-
cantly reduce the number of innovative borrowers, reducing the statistical power of our analysis.

Third, we further restrict our sample to loans raised by borrowers for which a Bog Index readability score is
available. This score measures financial disclosure readability based on plain English attributes of the borrowers'
10 K filings where the use of passive verbs, style problems, and long sentences decrease readability, while attributes
that make writing more interesting increase readability. Further details on the development of the Bog Index and evi-
dence about its validity is presented in Bonsall et al. (2017), while the actual Bog Index data is publicly available from
these authors' personal website. A higher Bog Index equates to a less readable document. To facilitate interpretation
of our results, we define our Readability proxy as the inverse of the Bog Index so that a higher score reflects a more
readable financial disclosure. We winsorize the financial disclosure readability measure at the 1st and 99th in-sample
percentile. We match each loan to the Bog Index score of the borrower's 10K filing that is closest to the loan
signing date.

Finally, we include in our empirical models a standard set of loan-specific and borrower-specific control variables
including several fixed effects from DealScan and Compustat. We include industry fixed effects to mitigate potential
omitted variable bias. Borrower variables are observed in the year before loan signing (Francis et al., 2012). Table 1
summarizes our variable definitions and data sources. Our final sample includes 12,913 loans raised by 2,232 public,
nonfinancial, U.S. borrowers between 1992 and 2016. We estimate OLS regressions and infer statistical significance
based on robust standard errors that are clustered at the borrower level.

Table 2 reports descriptive statistics. On average, innovative firms are smaller, less profitable, and less leveraged
than noninnovative firms. Loans to these firms are smaller, shorter-term, and more likely to be secured. They are
raised by borrowers with less experience as previous borrowers and arranged by banks of lower reputation. On aver-
age, innovative borrowers pay a higher spread of 329.83 bps, compared to 214.25 bps for noninnovative borrowers.
Figure 1 graphically illustrates the distribution of financial disclosure readability, indicating that, overall, innovative

firms have a lower level of financial disclosure readability compared to noninnovative firms.

3 | RESULTS

Panel A of Table 3 presents our baseline results. Column 1 shows that innovative firms pay a higher spread compared
to noninnovative firms. This result is robust to including borrower controls in Column 2 and loan and lender controls
in Column 3, respectively. This finding is consistent with the literature that innovative firms represent higher infor-
mational risk to lenders compared to noninnovative firms (Hochberg et al., 2018; Hu et al., 2017). Columns 1 to 3 also
show that a better financial disclosure readability is associated with paying a lower spread, consistent with the litera-
ture on better readability being associated with lower informational risk regarding a firm's fundamentals (Bonsall &
Miller, 2017). Importantly, Column 4 indicates that financial disclosure readability can counteract the higher cost of

debt faced by innovative firms.
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Loans to innovative firms Loans to non-innovative firms

60

Readability
50

30

FIGURE 1 Financial disclosure readability. Note: This figure shows box plots for the distribution of financial
disclosure readability for our samples of 712 loans to innovative versus 12,219 loans to noninnovative firms. The
box ranges from the 25th to the 75th percentile with the white line indicating the median. The height of the box
thus reflects the interquartile range (IQR). The whiskers are drawn to span all data points within 1.5 * IQR of the
nearer quartile. Dots indicate data points with outside values

After controlling for borrower, loan, and lender characteristics, innovative firms pay on average a 140.92 bps
higher spread than noninnovative firms do. For the average loan of $105.3 million raised by an innovative firm, this
translates into $105.3 million x 140.92 bps = $1.48 million higher interest payments per loan per year. Better finan-
cial disclosure readability benefits all firms, but there is a pronounced difference between innovative versus non-
innovative firms. In particular, for noninnovative firms, our estimated coefficient of —0.89 for Readability indicates
that per unit of improved readability, the cost of debt falls by close to one basis point. A one standard deviation
improvement in readability (7.30) is thus associated with a 7.30 x 0.89 bps = 6.50 bps lower spread. Similarly, an
improvement in readability from the 10th to the 90th percentile is associated with a (56-37) x 0.89 bps = 16.91 bps
lower spread. Compared to the average spread for noninnovative firms of 214.25 bps, this reduction of 6.50 bps,
while statistically significant, is economically relatively small. For innovative firms, however, there is an additional
reduction in the cost of debt associated with better financial disclosure readability as indicated by the coefficient of
—2.78 of our interaction effect of Innovative firm * Readability. Thus, per unit of improved readability, the cost of debt
for innovative firms falls by 0.89 + 2.78 = 3.67 bps. A one standard deviation improvement in readability (6.73) is
thus associated with a 6.73 * 3.67 bps = 24.70 bps lower spread. Similarly, an improvement in readability from the
10th to the 90th percentile is associated with a (51-33) * 3.67 bps = 66.06 bps lower cost of debt. Compared to the
average spread for innovative firms of 329.83 bps, this reduction is both statistically significant and economically rel-
evant, and substantially larger compared to noninnovative firms.

Importantly, Panel B of Table 3 indicates that our results as presented in Column 4 of Panel A are robust to alter-
native model specifications. Specifically, in Column 1 of Panel B we employ propensity score matching to match each
of our 712 loans made to innovative firms to a comparable loan made to a noninnovative firm. We use nearest-
neighbor matching with propensity scores obtained from a logit regression which includes five borrower characteris-
tics (i.e., readability, firm size, leverage, profitability, and borrower rating) and the loan's purpose as baseline
variables.? In Column 2, we focus on the subsample of loans arranged by a single lead arranger and add lead arranger
fixed effects to our model specification. Finally, we categorize innovative versus noninnovative firms based on their
patent filings in Columns 3 and 4.

Table 4 presents results allowing us to investigate whether financial disclosure readability has a different effect
on the cost of debt of innovative firms in situations where the difference in the level of information uncertainty
between the firm and its lenders is more or less pronounced. That is, we examine the role played by the information

asymmetry between innovative firms as “insiders” and their lenders as “outsiders.” Lu, Chen, and Liao (2010) define
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information uncertainty as investor uncertainty about the true fundamental value of the firms in which they invest.

Information asymmetry, however, relates to differences in information uncertainty in that some investors are likely to
know more about a firm's fundamental value because they have private information. That is, market participants
have unequal information sets (Lu et al., 2010, p. 2267).

To identify situations where the difference in information uncertainty between the innovative firm and its
lenders, and thus information asymmetry, is likely to vary, we split our sample into loans arranged by syndicates
including former versus new lead arrangers. We define Former lead as a syndicate in which at least one of the current
lead arrangers arranged a loan for the borrower in the past 3 years. These former lead arrangers have already
screened the borrower in the past, and given the average (median) loan maturity of 46.92 (59.00) months, they are
likely to be currently monitoring the borrower. Doing so reduces the information asymmetry between the innovative
firm and its lender through the latter's access to private information (Boot, 2000).

Table 4 shows the relevant regression results for the subsamples of loans by former lead arrangers in Panel A
versus loans by new lead arrangers in Panel B. The coefficients of Readability itself are significant in both panels, indi-
cating that for all firms, financial disclosure readability decreases information uncertainty and therefore reduces the
cost of debt. However, the coefficient of the interaction effect of Innovative firm * Readability is only significant in
Panel B, indicating that the previously reported additional benefit that innovative firms obtain from financial disclo-
sure readability in terms of a further reduction in the cost of their debt as compared to noninnovative firms is limited
to situations of more pronounced information asymmetry where there has been no previous lending relationship.
Please note that in Table 4, we replicate not only our main result from Table 3, but also those from all the robustness

checks.

4 | CONCLUSION

Innovative firms represent various risks to lenders, including potential innovation failure, uncertain R&D invest-
ment payoffs, cash flow volatility, and low collateral value of hard-to-value intangible assets. As a result, these
firms typically have to pay higher spreads on their bank loans compared to noninnovative firms. In this paper,
we demonstrate that while all firms can overcome information uncertainty about their firm fundamentals and
reduce their spreads by having more readable financial disclosures, there is an additional benefit for innovative
firms.

The additional benefit that innovative firms can achieve from having more readable financial disclosures, how-
ever, is limited to situations of more pronounced information asymmetry where there is no previous lending relation-
ship. Overall, the results suggest that investments to facilitate lenders' understanding of a firm's fundamentals as
revealed by the qualitative information in their financial disclosures pay off, in particular for innovative firms dealing
with new lead arrangers.

While we focused on the price terms of bank loans, future research building on our present work may extend
our analyses and also explore the association between financial disclosure readability and nonprice terms. Finally, as
is the case with all syndicated loan studies (e.g., Berg, Saunders, & Steffen, 2016; Graham, Li, & Qiu, 2008; Hertzel &
Officer, 2012; Ivashina, 2009; Qian & Strahan, 2007), our results only apply to the subsample of borrowing firms and
not to all firms in general.

ORCID
Arvid O. I. Hoffmann ‘2 https://orcid.org/0000-0003-4148-5078

ENDNOTES

1 As a robustness check, we also consider alternative cutoff levels ranging from 2.5 to 35% of R&D to assets. With respect
to the significance of the “Innovative firm * Readability” interaction coefficient, we find that our preferred specification of
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Column 4 in Panel A of Table 3 is robust in the range from 10 to 27.5% of R&D to assets. At levels below 10%, we mis-
classify noninnovative borrowers as innovative. At levels above 27.5%, our sample contains too few innovative firms to
deliver statistical significance. We similarly confirm the robustness for Columns 3 and 4 in Panel B of Table 3. Results are
available upon request.

2 Specifically, we execute the propensity score matching in STATA using the “PSMATCH2” procedure, which is publicly
available at https://ideas.repec.org/c/boc/bocode/s432001.html
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