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                    Abstract
Since the early 1990s, the share of loans in total debt of US firms appears to have declined. This paper explores the implications of this trend toward “disintermediation” for the transmission of monetary policy shocks. Empirically, investment among firms with high loan shares is significantly more responsive to monetary policy shocks. Moreover, this pass-through has declined since the early 1990s, when disintermediation started. A model where firms choose debt structure by trading off the flexibility of loans against the lower cost of bonds can account for the higher sensitivity of more bank-dependent firms to monetary shocks. In this model, disintermediation also leads to a decline in the overall pass-through of monetary shocks to investment.
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	Throughout the text, I will refer to firms with a lower share of loans, as a fraction of total debt, as less “bank-dependent,” or less “loan-dependent” firms.


	Section 4 discusses the evidence in favor of this microfoundation for the choice between loans and bonds. It also discusses other dimensions than flexibility along which loans and bonds differ.


	In the model, firms differ in their initial internal funds, which is a state variable. Because investment opportunities are the same across firms, those with lower internal funds have higher desired leverage. These firms select into loans because their high desired leverage makes them likely to experience financial distress, so that they highly value the flexibility of loans.


	Additionally, IMF (2016) provide broad evidence (in the US and elsewhere) of the effects of monetary policy shocks on the balance sheets of non-bank intermediaries and discuss potential transmission mechanisms, but their focus is primarily on financial intermediaries, while this paper’s focus is primarily on non-financial firms.


	Interestingly, the framework of Bolton and Freixas (2006) predicts that an increase in risk-free rates leads to a shift from bonds to loans among safer firms, because equilibrium bank spreads can fall after monetary policy contractions. This is consistent with some of the empirical findings of Sect. 3, but harder to rationalize in the model I develop in this paper, where equilibrium bank spreads are assumed to be weakly increasing in the level of risk-free rates.


	This latter category primarily includes loans by non-bank or non-domestic financial intermediaries, the detail of which are provided in table L.216. In 2015, the breakdown by loan type is the following: syndicated loans (37.7%), finance company loans (33.4%), foreign institution loans (19.1%), US government loans (6.9%), holding company loans (2.1%), and GSE loans (0.9%).


	Municipal securities are industrial revenue bonds issued and guaranteed by state and local governments, but the payments to which are made by the corporate entities recipient of the funds.


	The graph also reports the share of non-mortgage loans to total debt (grey circled line) and mortgage loans to total debt (crossed black line), which add up to the total loan share. This decomposition suggests that the bulk of the 1990–2018 decline in the loan share is driven by non-mortgage loans.


	For work using the QFR public releases, see Gertler and Gilchrist (1994) and Kudlyak and Sanchez (2017). For work using the underlying firm-level data, see Crouzet and Mehrotra (2020). The Quarterly Financial Report publishes aggregate balance sheets for firms in the manufacturing sector with more than $250k in assets, constructed from survey responses on a representative sample of firms. The survey asks firms to separately report bank loans, and so survey responses can be used to construct an aggregate loan share. A similar figure can be constructed for the trade sector, though only firms with more than $50m in assets are surveyed in that sector.


	The level of the loan share is also lower in the QFR sources than in the Flow of Funds. There are a number of potential reasons for this: the definition of loans in the QFR is narrower (bank loans) than in the L.103 (where it also includes finance company loans, mortgages, loans from non-bank financial intermediaries, etc); and, at least for the trade sector, only relatively large firms that are less likely to be bank-dependent are included in the survey.


	I thank Victoria Ivashina, my discussant, for suggesting to construct this measure of the aggregate loan share.


	There are a number of measurement differences between this data and the Flow of Funds. In particular, the SIFMA data includes bonds issued by financial firms. This lowers the level of the bond share relative to the L.103 measure. Additionally, the SNC data is restricted to syndications, which also lowers the level of the measured loan share. The effects on the trend are more ambiguous; they depend on whether the stock of bonds outstanding of financial firms is growing or shrinking, relative to the stock of bonds outstanding of non-financial firms. Finally, the SNC data includes syndications to foreign firms; the Flow of Funds data is restricted to domestic corporations.


	"Appendix 1.1" discusses these issues and reports a comparison of Flow of Funds and Compustat data, which suggests that key trends in total debt and loans outstanding are similar and that public firms account for approximately 40% of both.


	This long panel dimension will be useful in the empirical analysis of Sect. 3.


	In the construction of the aggregate loan share, all publicly traded non-financial firms are kept in sample, including those with zero debt.


	For more details on Capital IQ, see, for instance, Mathers and Giacomini (2016).


	"Appendix 1.1" discusses this issue in more detail and shows that before 2001, Compustat firms with a match in Capital IQ account for less than 10% of total debt outstanding of all non-financial Compustat firms.


	"Appendix 1.2" also uses from the data Capital IQ after 2002, along with data from FISD and Dealscan, to validate the Compustat proxy for bank loans.


	More discussion of Dealscan and Mergent is provided in Sect. 4 and "Appendix 1.1".


	The decomposition can be derived as follows:
$$\begin{aligned} \begin{array}{ll} &{} \sum _{i} w_{i,0} \Delta s_{i,t} + \sum _{i} s_{i,0} \Delta w_{i,t} + \sum _{i} \Delta s_{i,t} \Delta w_{i,t} \\ = &{} \sum _{i} w_{i,0} \Delta s_{i,t} + \sum _{i} s_{i,0} \Delta w_{i,t} + \sum _{i} (s_{i,t} - s_{i,0}) \Delta w_{i,t} \\ = &{} \sum _{i} w_{i,0} (s_{i,t}-s_{i,0}) + \sum _{i} s_{i,t} (w_{i,t}-w_{i,0}) \\ = &{} \sum _{i} w_{i,t} s_{i,t} - \sum _{i} s_{i,0}w_{i,0} = S_t - S_0. \end{array} \end{aligned}$$



	The decomposition is exact only in the panel of firms which are present and have debt outstanding in every year after 1990, and so I construct it using the balanced panel of firms from 1990 to 2016 with positive debt outstanding in every year after 1990. It is in principle possible that the trends in the aggregate loan share differ substantially in this group of firms, relative to the overall Compustat non-financial sample. However, balanced panel firms are also much larger than average, implying that their borrowing behavior is likely to be a key driver of the aggregate loan share in Compustat. Appendix Fig. 12 shows that the decline in the loan share among balanced-panel firms was similar in magnitude (in fact, somewhat larger) than in the overall Compustat sample.


	I thank the authors for making their shock series available to me.


	I only use the two time series \(\eta _{t}^{HF}\) and \(\eta _t^{RR}\) up to and including 2007q4. This is primarily in order to focus the analysis on the transmission of conventional monetary policy shocks. Additionally, after 2007q4, innovations to Fed Funds futures are very small because of the zero lower bound.


	Additionally, only firm-year observations with strictly positive values for total debt at time \(t-1\) are kept in sample, as the loan share \(s_{j,t-1}\) is otherwise undefined. Coverage of the quarterly sample used this analysis is on average 37% of firm-year observations and 84% of total assets of the annual sample used in the analysis of Sect. 2.


	Appendix Table 14 shows that these results are robust to controlling for leverage, indicating that the coefficient estimates capture the effect of the loan share, not leverage. This is useful because, as discussed in 4, both the data and the model feature a negative correlation between leverage and the loan share. I thank an anonymous referee for pointing this out.


	The lack of significance could be due to measurement error in the proposed proxy for the loan share, \(s_{j,t-1}\). As highlighted in Appendix Table 8, while the correlation between the Capital IQ loan share and \(s_{j,t-1}\) is positive, it is not perfect. Additionally, measurement error in the loan share may also arise in Capital IQ, as indicated by Mathers and Giacomini (2016). I thank an anonymous referee for pointing this out.


	I restrict the sample in this way because, in the model of Sect. 4, only firms with initially positive loan shares adjust their debt composition in response to an increase in interest rates. Including firms no loans outstanding lowers the magnitude of the average response of the loan, consistent with the model, which predicts no change in the debt composition of firms that do not borrow from banks,


	At first sight, the finding that the economic magnitude of difference in relative pass-through to investment is relatively small could indicate that changes in financing structure explain only a portion of the decline in pass-through. However, as we will discuss in Sect. 4, average pass-through might decline as a consequence of changing financial structure without relative pass-through declining by a similar magnitude.


	The other key friction is that all external financing is assumed to occur through debt; equity issuance is ruled out. In a dynamic version of this model (Crouzet 2017), I show that allowing for seasoned equity issuances does not affect the qualitative predictions of the model with respect to the optimal debt structure chosen by firms.


	Additionally, loans are assumed to be senior to bonds; this is not crucial for the equilibrium segmentation of firms across types of debt structures, though it matters for the overall level of the loan share.


	Expressions for the default threshold and a description of the feasible set \({\mathcal {S}}(e)\) are given in "Appendix 2.1.3".


	While the model’s debt settlement stage does not clearly distinguish between private and formal (chapter 11) workouts, it assumes that they are costless, whereas liquidation (chapter 7) is assumed to be costly. The model’s assumptions are thus consistent with the results of Bris et al. (2006), who document substantial costs associated with in-court chapter 7 proceedings. The restructurings considered in the model are “efficient” in the sense that they avoid these costs.


	Other papers studying the idea that coordination problems might impede efficient restructuring of arm’s-length debt include Berglöf and Von Thadden (1994), Bolton and Freixas (2000), and Hege and Mella-Barral (2005).


	It is worth noting that not all debt classified as “bank loans” in the data studied in Sects. 2 and 3 is necessarily entirely owned by the originating bank. Estimating the degree of concentration in the ultimate ownership of loans originated by banks is a difficult task. For the sample of publicly traded firms considered in Sect. 3, however, it is possible to compare total loans on a firms’ balance sheet (from Compustat) to total new loan syndications (from Dealscan). On average over the 1980–2016 period, the ratio of the flow of new syndications to the stock total loans outstanding for the matched sample is 60%, suggesting that syndications account for a large part of total loans outstanding among publicly traded firms. Though they are not concentrated in a single creditor, syndications are still a more concentrated form of debt than bonds, especially because the syndicate is generally represented by its lead arranger, who retains a large portion of the syndication (Sufi 2007; Ivashina 2009).


	This assumption is also consistent with the fact that equity financing accounts for a small fraction of financial flows to the non-financial corporate business (NFCB) sector. For instance, Flow of Funds table F.103 indicates that, on average between 1990q1 and 2020q1, the ratio of equity issuance to capital expenditures was \(-\,15.9\)%, while the ratio of equity issuance to the total increase in financial liabilities was \(-\,82.1\)% (in the quarters when the total increase in financial liabilities is positive, i.e., when the NFCB is a net borrower from the rest of the world). These figures indicate that equity issuances are not, on average, a source of funds for the sector.


	See their Fig. 1.


	The model has some starker implications. In particular, there is a discontinuous transition from a positive and relatively stable loan share (in Regions 1 and 2) to a zero loan share (in Region 3), whereas the variation in the loan share in the data is continuous. This stark prediction reflects the fact that the model is static. A more complex version of the model, with dynamic but costly adjustment of debt stocks, might produce smoother variation in the loan share.


	Using balance sheet data on a sample of US manufacturing firms that include a representative group of private, small firms, Crouzet and Mehrotra (2020) nevertheless find that only 26% of firm-quarter observations report having a loan share above 90%.


	In 2015, for instance, total capital expenditures of non-financial publicly traded firms accounted for approximately 65% of total investment in structures and equipment of non-financial corporations, as reported in the BEA fixed asset tables; see, for instance, Crouzet and Eberly (2020), Appendix Fig. 13.


	In the sample of publicly traded firms, using the Capital IQ measure of the loan share, 12% of observations report having a loan share below 1%. (The figure is 20% using the Compustat measure.) However, by contrast with 100% loan-share firms, these firms account for a disproportionate amount of assets in the sample (26%, according to the Capital IQ measure, and 15% according to the Compustat measure). Moreover, their relative importance has been sharply increasing over time, peaking at 34% of total assets in 2016, according to the Capital IQ measure. Firms in Region 3, in the model, can be thought of as capturing this group of non bank-dependent firms. The model somewhat overestimates their relative size: Appendix Table 11 reports that in the baseline calibration, they account for the 44% of total assets.


	In order to test the implications of the model in the data, one method could be to sort firms on either proxies for net worth, leverage, distance to default, or credit spreads, since these variables are monotonically related to one another, and since they are also correlated with whether or not a firm belongs to Regions 1 and 2 or Region 3. Aside from whether or not empirical proxies for these model variables exist, an additional problem with this approach is that thresholds for belonging to Regions 1, 2 or 3 are not directly observed. More generally, in the data, firms that are not bank dependent do not have uniformly lower leverage, credit risk, or credit spreads than firms that use bank loans, suggesting that the simple model used in this paper, with a single state variable, cannot account for all the variation in debt structure and leverage observed in the data.


	The calibrated model matches key moments of the distribution of the loan share and leverage well, but it understates the share of total assets of firms with positive loan shares relative to the data.


	That is, in terms of the notation of Eq. (6), \(L(e,d,s) = (1-\chi ) \int _{0}^{{\underline{\phi }}(e,sd,(1-s)d)} \pi (\phi ) \mathrm{d}F(\phi )\).


	In the numerical examples below, the parameter controlling the strength of the bank lending channel, \(\nu _b\), is set to \(\nu _b = 1\), but all the results are qualitatively unchanged for different values of this elasticity.


	For instance, let \(\epsilon _d(e) \equiv \frac{\Delta \log (d)}{\Delta r}(e)\). Then the red line in the top right panel of Fig. 9 is \((1/M_{LB})\int _{e \le e^{*}} \epsilon _d(e) \mathrm{d}\mu (e),\) where \(M_{LB} = \int _{e \le e^{*}} \mathrm{d}\mu (e)\), \(e^{*}\) is the net worth threshold between Regions 2 and 3 before the interest rate is perturbed, and \(\mu (.)\) is the distribution of firms across levels of e.


	For firm j in quarter t, \({\hat{r}}_{j,t}\) is defined as four times the ratio of total quarterly interest expense (Compustat variable xinty, appropriately differenced) to total book debt, lagged one quarter. This variable is, essentially, an average of interest rate paid on different debt instruments, weighted by shares of total book value of debt.


	Additionally, it should be noted that there are two empirical issues with the average interest rate measure available in Compustat. First, about a third of firms in the sample do not report interest expenses at the quarterly frequency. Second, among those that do, a non-negligible portion of firm-quarter observations (about 5%) have average interest rates that are larger than 50%, which is likely a sign of measurement error in the xinty variable.


	Stein (1998) describes a banking with asymmetric information in which a reduction in non-borrowed reserves (or equivalently, an increase in the Fed Funds rate) leads to a reduction in the supply of loans by banks.


	More specifically, so long as bonds and loans are not perfect complements, and so long as the supply of loans is more responsive to monetary contractions, loan shares should drop in response to a monetary contraction. On the question of movements in the relative supply of loans and bonds, Kashyap et al. (1993) show that a proxy for the relative cost of loans over bonds (commercial paper, in their case) responds positively to monetary policy contractions.


	In a sample of loan syndications in the chemicals industry, Faulkender (2005) shows that more than 90% of syndications are floating rate. Vickery (2008) uses the survey of Small Business Finance to show that 54% of bank loans (among which 72% are lines of credit) are floating rate, while 80% of non-bank debt is fixed-rate. Ippolito et al. (2018) document a strong cross-sectional correlation between measures of the floating rate debt share and the loan share in the Capital IQ database.


	Using the loan share as a proxy for the share of floating-rate debt, Ippolito et al. (2018) provide evidence that stock prices of high floating-rate debt firms are indeed more responsive to monetary policy innovations.


	I thank an anonymous referee for raising this point.


	An additional challenge in comparing Flow of Funds and Compustat data is that even for domestically incorporated firms, Compustat balance sheet data are international consolidations, so that some of the debt reported on balance sheet might correspond to consolidated foreign entities. By contrast, the Flow of Funds only consolidates domestic subsidiaries’ balance sheets. This would affect trends in debt composition if foreign subsidiaries’ debt structure differed substantially from their domestic parents. It is unclear whether the Compustat data can be corrected to address this issue, but the similarity of aggregate trends for different debt categories between Compustat and Flow of Funds data suggest that it may not be substantial.


	I use the summary table of Capital IQ produced by WRDS, which contains a bridge between Capital IQ identifiers and Compustat gvkey.


	To my knowledge, the only publicly available dataset providing information on debt structure for a sufficiently large sample of firms is Capital IQ, but the data are only available after 2001, and at the annual frequency.


	I use the latest version of the Dealscan-Compustat bridge of Chava and Roberts (2008).


	The proof is available in the appendix to the earlier version of this paper, Crouzet (2015).


	This is without loss of generality. Allowing for the entrepreneur to be a residual claimant in bankruptcy would not alter the results, since in the debt settlement stage, bankruptcy would never be declared in states in which the entrepreneur has sufficient resources to repay both lenders. I omit this possibility to alleviate notation.


	See White (1989) for institutional details on the APR.


	This average was computed using St Louis FRED series DTB3.
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Appendices
Appendix 1: Additional Empirical Results
1.1 Comparison of Compustat and the Flow of Funds
Compustat data only includes publicly traded firms. This is an important limitation, particularly because private firms seldom issue publicly traded debt securities. Thus, private firms’ debt composition is likely to differ substantially from public firms’, especially from large public firms. However, to my knowledge, there is no alternative publicly available data source with a sufficiently long panel dimension and good private sector coverage. For the USA, the two main publicly available data sources with some coverage of private sector firms are Orbis (Kalemli-Ozcan et al. 2015) and Sageworks (Farre-Mensa and Ljungqvist 2016), but neither have sufficiently long time dimensions to document trends.Footnote 53
Figure 11a compares Flow of Funds and Compustat data on the stock of outstanding debt in the NFCB sector. This figure suggests that public firms account for approximately half of all debt outstanding in the NFCB sector, a share that has been stable over time. The stability of the share is fairly important: it implies that changes in the aggregate loan share cannot have been driven purely by a reallocation of debt toward publicly traded (and presumably less loan-dependent) firms. Moreover, the medium-run fluctuations in debt outstanding in the two datasets are similar (with the notable exception of the 2005–2009 period, where debt growth in the Flow of Funds far outpaced debt growth in Compustat). Figure 11b compares total loans outstanding in Compustat and in the Flow of Funds. By this measure, publicly traded firms account for about 40% of total loans outstanding. Again, medium-run fluctuations in aggregates are similar except in the 2005–2009 period.
Additionally, Fig. 11a and b reports aggregates for total debt outstanding and total loans outstanding constructed using data from Capital IQ. Specifically, I merge the Compustat non-financial sample with Capital IQ in every year from 1990 onward.Footnote 54 Figure 14 reports total debt outstanding for Compustat non-financial firms which (a) have a match in Capital IQ and (b) have non-missing information on bank loans outstanding in Capital IQ. The figure indicates that coverage of the Compustat sample by Capital IQ is poor before 2001, with matched firms accounting for less than 10% of total debt outstanding. Coverage improves, though it remains somewhat incomplete after 2001 and is close to comprehensive after 2009 (Table 6).
1.2 Measuring the Loan Share in Compustat
A second limitation of Compustat balance sheets is that they do not report loans separately from the rest of debt outstanding.Footnote 55 In what follows, I will approximate the firm-level loan share using the sum of two variables: a short-term debt variable, notes payable (np) and long-term debt variables, other long-term debt (dlto). The advantage of this definition is that it provides a comprehensive long-run measure of the loan share at the firm level, since data on both items is available after 1970q1 for most firms. The choice of the two Compustat items used to define loans is based on the definitions of debt components in the Compustat manuals. In particular, for short-term debt, np includes bank acceptances, bank overdrafts, and loans payable. For long-term debt, dlto includes all revolving credit agreements, as well as all construction and equipment loans. It excludes senior nonconvertible bonds (which are included in debentures, dd), convertible or subordinate bonds (included in dcvt and ds, respectively). The main drawback is that both np and dlto include commercial paper outstanding.
Table 7 provides supportive evidence for the fact that this measure of the loan share indeed captures the ratio of total loans to total debt outstanding. The table documents the correlation between measures of the loan share at the firm level, \(s_{j,t}\), and measures of the ratio of new syndicated loans to the sum of new syndicated loans plus new bonds issued. The loan share is measured as the total of notes payable plus other long-term debt. In the validation exercise of Table 7, as in the main empirical analysis of Sect. 3, I use quarterly data. Since other long-term debt (\(\texttt {dlto}\)) is not available at the quarterly frequency, I construct it as: \(\texttt {dltoq}_{j,t} = \frac{\texttt {dlto}_{j,\tau (t)}}{\texttt {dltt}_{j,\tau (t)}} \texttt {dlttq}_{j,t}\) (or zero if \(\texttt {dltt}_{j,\tau (t)} = 0\)), where \(\texttt {dlto}_{j,\tau (t)}\) and \(\texttt {dltt}_{j,\tau (t)}\) are the balance sheet values from the firm’s annual report at the annual reporting date \(\tau (t)\) that immediately precedes quarter t. New bonds are obtained from FISD, while new loans are obtained by merging the Compustat data with Dealscan.Footnote 56
Note that the conceptual difference is that the Dealscan and FISD loan share captures gross issuances, while the Compustat loan share captures net stocks outstanding. Nevertheless, the correlation between the Compustat loan share, and the Dealscan-FISD measure of the composition of new issuances is positive and significant. Moreover, it remains significant even after controlling for firm and sector-time effects and for a number of firm-level observables (size, growth, liquidity, and leverage). The estimates suggest that a 1% increase in the loan share of new issuances translates into an approximately 0.15% increase in the loan share of outstanding debt. Finally, the Compustat loan share is also robustly negatively associated with the indicators for past bond issuance. Overall, these results are consistent with the view that the Compustat loan share \(s_{j,t}\) is indeed informative about the composition of debt between loans and bonds.
Additionally, Table 8 provides a validation of this measure using data from Capital IQ. For reasons discussed above, I use the Capital IQ sample only after 2001. Moreover, I limit the sample to observations for which the reported share of bank debt in total debt is positive and below 100%. With this measure, in the sample of Compustat non-financial firms with a match in Capital IQ, non-missing Capital IQ data on the bank share, and after 2001, Table 8 documents the correlation between the loan share measured using the Compustat proxy, and the Capital IQ measure of total bank debt as a fraction of total debt. This correlation is strong and robust to introducing a number of additional controls; note, in particular, that all specifications include firm-fixed effects. A simple regression of the Compustat-based loan share on the Capital IQ loan share (results not reported), with no additional controls and no fixed effects, has an R-square of 0.40, suggesting that the measures are closely related.
1.3 Additional Results on the Loan Share in Compustat
Figure 12 plots together the aggregate loan share in the Flow of Funds (from Fig. 1), the aggregate loan share in Compustat (from Fig. 3) and the aggregate loan share in the balanced panel of Compustat firms from 1990 to 2016. It shows that the trend of declining aggregate loan share in Compustat overall and in the balanced panel are similar.
Figure 13 reports the average within-firm loan share, by year and by either industry group (top panel) or credit rating group (bottom panel). For consistency with the decomposition of Fig. 5, the sample considered here is the balanced sample. The top panel indicates that industry composition does not explain the trend in the loan share; the loan share decline is common to all industries in the sample. On the other hand, the bottom panel shows that unrated firms did not experience a large decline in their loan share, while rated firms did, regardless of their rating category, though investment-grade firms seem to have experienced a slightly larger decline in their loan share. This suggests that the evolution of the aggregate loan share is largely driven by intensive margin changes in debt composition, by firms with access to alternatives to bank credit.
Appendix 2: More Details on the Model of Section 4
                        
1.1 Model Description
This section provides a more detailed description of the model studied in Sect. 4. There are a continuum of firms, characterized by their net worth (or internal funds), which I denote by e. An entrepreneur with internal funds e finances a project by borrowing from two lenders: a bank and the market. The only friction of the model is that there is limited liability; the entrepreneur can choose to default on her debt obligations. However, doing so may involve output losses, if the project is liquidated.
1.1.1 Production Structure and Timing
Each entrepreneur operates a technology which takes physical assets k as an input and produces output:
$$\begin{aligned} y = \phi k^{\zeta } \end{aligned}$$

Here, \(\phi\), the productivity of the technology employed by the entrepreneur, is a random variable, the realization of which is unknown to both the entrepreneur and the lenders at the time when investment in physical assets is carried out. In what follows, I denote the CDF of \(\phi\) by F(.). \(\zeta\) governs the degree of returns to scale of the technology operated by the entrepreneur. Assets depreciate at rate \(\delta \in \left[ 0,1\right]\). After production has been carried out and depreciation has taken place, the following resources are available to the entrepreneur to either consume or repay creditors:
$$\begin{aligned} \pi (\phi ) = \phi k^{\zeta } + (1-\delta ) k \end{aligned}$$

                    (12)
                

I make the following assumptions about the production structure:

                      
                        Assumption 1
                      

                      The firm’s production technology has the following characteristics:
	
                          Production has decreasing returns to scale: \(\zeta < 1\);

                        
	
                          The productivity shock \(\phi\) is a positive, continuous random variable with density f. Moreover, \(f(0)=0\) and the hazard rate of \(\phi\) is strictly increasing.

                        


                    The first part of the assumption is standard in models of firm investment and guarantees that firms have a finite optimal scale of operation. The second part of the assumption consists of restrictions on the distribution of productivity shocks. Restricting the shock \(\phi\) to be a positive random variable implies that there is a positive lower bound on resources, \((1-\delta )k\), so that riskless lending may occur, to the extent that \(\delta < 1\). The increasing hazard rate is a technical assumption which guarantees the unicity of lending contracts.Footnote 57
The entrepreneur finances investment in physical assets, k, from three sources: internal finance e, with which it is initially endowed; bank debt, b, and market debt m. The resulting balance sheet constraint is thus simply:
$$\begin{aligned} k = e + b + m. \end{aligned}$$

The timing of actions and events, for an entrepreneur with internal finance e, is summarized in Fig. 13. The model has two periods. At \(t=0\), the entrepreneur, the bank lender and the market lender agree about a debt structure (b, m) and promised repayments, \(R_b\) to the bank, and \(R_m\) for the market lender. Investment in k then takes place, and the productivity of the firm, \(\phi\), is realized. At time \(t=1\), debt payments are settled; that is, the firm can choose to make good on promised repayments, restructure its debt, or proceed to bankruptcy.
Finally, in this section, I only assume that all agents are utility maximizers and have preferences that are weakly increasing in their monetary payoffs. In the next section, I will focus on optimal choices in the case of a risk-neutral entrepreneur; however, all the results presented in this section on the settlement of debt are independent of the assumption of risk-neutrality and hold for general preference specifications so long as preferences are increasing in payoffs. In particular, the set of feasible debt structures described in this section is identical across preference specifications.
1.1.2 Debt Settlement
The debt settlement stage takes place once the productivity of the firm has been observed by all parties. I model the debt settlement process as a two-stage game. In the first stage, the entrepreneur can choose between three alternatives, summarized in Fig. 14: repay in full both its bank and market creditors; make a restructuring offer to the bank; or file for bankruptcy. If the entrepreneur chooses to repay in full both its creditors, her payoff is:
$$\begin{aligned} \pi _P(\phi ) = \pi (\phi ) - R_m - R_b \end{aligned}$$

                    (13)
                

while the payoff to the bank and market lender is, respectively, \(R_b\) and \(R_m\), as initially promised. I next turn to describing each party’s payoff under the two other alternatives, bankruptcy and restructuring.
Bankruptcy If the entrepreneur chooses to file for bankruptcy, the project is terminated and liquidated, and the proceeds from liquidation are distributed to creditors. Once bankruptcy is declared, the entrepreneur has no claim to liquidation proceeds; that is, her liquidation payments are assumed to be 0, so that the monetary payoff to the entrepreneur in bankruptcy is:Footnote 58
$$\begin{aligned} \pi _B(\phi ) = 0. \end{aligned}$$

                    (14)
                

I make the following assumption about the impact of liquidation on output:

                      
                        Assumption 2
                      

                      (Liquidation losses) Under bankruptcy, the proceeds \({\tilde{\pi }}(\phi )\) to be distributed to creditors and the entrepreneur are a fraction \(\chi\) of the project’s value:
$$\begin{aligned} {\tilde{\pi }}(\phi ) = \chi \pi (\phi ) \quad , \quad 0 \le \chi < 1. \end{aligned}$$


                    Liquidation leads to inefficient losses of output; that is, the liquidation value of the project is strictly smaller than the value of the project under restructuring or repayment. Specifically, liquidation losses are equal to \((1-\chi ) \pi (\phi )\). Consistent with the evidence presented in Bris et al. (2006), this assumption captures the fact that bankruptcy proceedings are typically costly, both administratively and because they halt production activities. Moreover, asset values of firms after cash auction proceedings are typically only a fraction of pre-bankruptcy values. This is the key friction in the static model with risk-neutrality: absent bankruptcy losses, lending would be unconstrained, as I will discuss below.
I assume that bankruptcy proceeds are distributed among creditors according to an agreed-upon priority structure, in line with the Absolute Priority Rule (APR) that governs chapter 7 proceedings in the US.Footnote 59 In this section, I assume that bank debt is senior to market debt. Under this priority structure, the payoff to bank lenders and market lenders are:
$$\begin{aligned} {\tilde{R}}_b^{K}(\phi )= & {} \min \left( R_b, \chi \pi (\phi ) \right) ,\\ {\tilde{R}}_m^{K}(\phi )= & {} \max \left( \chi \pi (\phi ) - R_b, 0\right) . \end{aligned}$$

                    (15)
                

The first line states that the bank’s payoff in bankruptcy is at most equal to its promised repayment \(R_b\). The second payoff states that market lenders are residual claimants. Note that this formulation does not, a priori, preclude cases in which \({\tilde{R}}_m(\phi ) \ge R_m\), that is, market lenders receiving a residual payment larger than their initial claim. I will, however, show that this never occurs in the equilibrium of the debt settlement game.
Restructuring Instead of filing for bankruptcy, I assume that the entrepreneur can enter a private workout process with her creditors. Because going bankrupt implies losses of output, it may sometimes be in the interest of creditors and the entrepreneur to arrive at a compromise. I make the following restriction to the workout process.

                      
                        Assumption 3
                      

                      (Bank debt flexibility) The entrepreneur may only restructure debt payments owed to the bank, \(R_b\); payments to the market lender, \(R_m\), cannot be renegotiated.

                    This is the key distinction between bank and market lending in the model; I delay its discussion to the next paragraph and first describe its implications for the debt settlement process. I assume that the private workout operates as follows: the entrepreneur makes a one-time offer to the bank which takes the form of a reduction in promised repayments \(l_b \le R_b\). In case the offer is accepted, the bank obtains \(l_b\), and the entrepreneur obtains:
$$\begin{aligned} \pi _R(\phi ) = \pi (\phi ) - R_m - l_b(\phi ). \end{aligned}$$

                    (16)
                

If, on the other hand, the bank refuses the entrepreneur’s offer, the private workout fails, and the project is liquidated. In this case, the payoff to the bank is given by Eq. (15). The participation constraint of the bank is thus:
$$\begin{aligned} l_b \ge {\tilde{R}}_b^{K}(\phi ). \end{aligned}$$

The entrepreneur will choose her restructuring offer to maximize her net payoff under restructuring, subject to the participation constraint of the bank. Formally:
$$\begin{aligned} \pi _R(\phi )&= \max _{l_b} \quad \pi (\phi ) - R_m - l_b \quad \text {s.t.} \quad l_b \ge {\tilde{R}}_b^{K}(\phi )\nonumber \\&= \left\{ \begin{array}{ll} \pi (\phi ) - R_b - R_m &{}\hbox { if}\ R_b \le \chi \pi (\phi ) \\ (1-\chi )\pi (\phi ) - R_m &{}\hbox { if}\ R_b > \chi \pi (\phi ) \end{array} \right. \end{aligned}$$

                    (17)
                

Intuitively, this result indicates that the entrepreneur will choose to make a restructuring offer only when its cash on hand is small enough, relative to promised repayments to the bank. Note that the larger the value of \(\chi\), the higher the restructuring threshold; that is, potential bankruptcy losses effectively allow the entrepreneur to extract concessions from the bank.
Debt settlement equilibria Given the realization of \(\phi\), the entrepreneur chooses whether to repay, restructure or file for bankruptcy, by comparing her payoffs \(\pi _P(\phi )\), \(\pi _B(\phi )\) and \(\pi _R(\phi )\) under each option. The following lemma describes the resulting perfect equilibria in pure strategies of the debt settlement game described in Fig. 14. There is a unique equilibrium for each realization of \(\phi\); however, the set of possible equilibria, parameterized by \(\phi\), depends on the terms of the debt contracts.

                      
                        Lemma 1
                      

                      (Debt settlement equilibria)  If \(\frac{R_m}{1-\chi } < \frac{R_b}{\chi }\) (R-contracts), there are some realizations of \(\phi\) for which the entrepreneur chooses to use her restructuring option. Specifically, the entrepreneur chooses to repay her creditors when \(\pi (\phi ) \ge \frac{R_b}{\chi }\); to restructure debt when \(\frac{R_m}{1-\chi } \le \pi (\phi ) < \frac{R_b}{\chi }\); and to file for bankruptcy when \(\pi (\phi ) < \frac{R_m}{1-\chi }\) .

                      If \(\frac{R_m}{1-\chi } \ge \frac{R_b}{\chi }\) (K-contracts), there are no realizations of \(\phi\) such that the entrepreneur attempts to restructure debt with the bank. Instead, she chooses to repay her creditors when \(\pi (\phi ) \ge R_m + R_b\), and otherwise, she files for bankruptcy (Fig. 15).

                      Moreover, in bankruptcy or restructuring, market and bank lenders never obtain more than their promised repayments: \({\tilde{R}}_m(\phi ) \le R_m\) and \({\tilde{R}}_b(\phi ) \le R_b\), regardless of whether the debt contract is an \(R-contract\) or a \(K-contract\).

                    The proof for this and all following lemmas is reported in the appendix to the earlier version of this paper, Crouzet (2015). Figure 16 illustrates sets of equilibria for each type of contract. In the case of a K-contract \((\frac{R_b}{\chi } < \frac{R_m}{1-\chi })\), no restructuring ever occurs, and bankruptcy losses cannot be avoided when the cash on hand of the firm, \(\pi (\phi )\), falls below the threshold at which the firm prefers declaring bankruptcy over repayment, \(R_m + R_b\). This occurs because the stake of the flexible creditors, \(R_b\), is too small for restructuring to bring about sufficient gains for the entrepreneur to avoid default on market debt.
On the other hand, in the case of an R-contract, \((\frac{R_b}{\chi } \ge \frac{R_m}{1-\chi })\), the flexibility of bank debt sometimes allows the entrepreneur to make good on its payments on market debt (this corresponds to restructuring region below \(R_m + R_b\) in Fig. 16). Some R-equilibria will see the entrepreneur exert a degree of bargaining power over the bank: indeed, the bank will be forced to accept a settlement, even though the firm has enough cash on hand to make good on both its promises (this corresponds to the restructuring region above \(R_m + R_b\) in Fig. 16). This region corresponds to strategic restructurings on the part of the entrepreneur, who takes advantage of the fact that the bank can never extract from her more than its reservation value under restructuring, \(\chi \pi (\phi )\), in any private workout.
1.1.3 Equilibrium Debt Structure
I conclude the description of the model by describing the features of the equilibrium debt structure of firms in the model.
Preliminaries In addition to the assumption that risk-neutral intermediaries make zero expected profits given their cost of funds r (for the bond market) and \(r+\gamma _b(r)\) (for banks), I make the two following assumptions:

                      
                        Assumption 4
                      

                      The entrepreneur is risk-neutral, and her assets completely depreciate after productivity is realized and output is produced: \(\delta = 1\).

                    I first assume that assets fully depreciate at the end of period 1, that is, \(\delta = 1\). This is a natural assumption, given the static nature of the model; furthermore, it simplifies the analytic characterization of the optimal debt structure. It is, however, not crucial to any of the results below. The second assumption I maintain in this section is that the entrepreneur is risk-neutral. With these two assumptions, the optimal debt structure of an entrepreneur with own equity e solves:
$$\begin{aligned} {\hat{\pi }}(e) = \max _{b,m \in {\mathcal {S}}(e)} {\mathbb {E}}\left[ {\tilde{\pi }}(\phi ;e,b,m) \right] , \end{aligned}$$

where \({\tilde{\pi }}(\phi ;e,b,m)\) denotes the profits accruing to the entrepreneur, conditional on the debt structure (b, m) and therefore the associated contract \((R_b,R_m)\), and the realization of the shock \(\phi\).
Here, \({\mathcal {S}}\) denotes the “lending menu,” that is, the set of feasible debt structures given the net worth of the entrepreneur, e. This lending menu is described and characterized analytically in an earlier version of this paper, Crouzet (2015). In particular, I show that \({\mathcal {S}}(e)\) can be partitioned into two subsets, \({\mathcal {S}}_K(e)\) and \({\mathcal {S}}_R(e)\). The set of feasible debt structures \((b,m) \in {\mathcal {S}}_K(e)\) lead to K-contracts (i.e., debt structures without any renegotiation ex-post), while debt structures \((b,m) \in {\mathcal {S}}_R(e)\) lead to R-contracts (i.e., debt structures with renegotiation ex-post.)
The risk-neutrality assumption leads to the following expression for the objective of the entrepreneur:

                      
                        Lemma 2
                      

                      
                        For
                        \((b,m) \in {\mathcal {S}}(e)\)
                        , the objective function of the entrepreneur is given by:
                        
$$\begin{aligned} {\mathbb {E}}\left[ {\tilde{\pi }}(\phi ;e,b,m) \right] =&\quad \underbrace{{\mathbb {E}}(\pi (\phi )) - (1+r + \gamma _b(r))b - (1+r)m}_{\text {total expected surplus from investment}} - \underbrace{(1-\chi ) \int _{0}^{{\underline{\phi }}(e,b,m)} \pi (\phi ) \mathrm{d}F(\phi )}_{\text {expected liquidation losses}}, \end{aligned}$$

                    (18)
                


                        where
                        
$$\begin{aligned} {\underline{\phi }}(e,b,m)&= \left\{ \begin{array}{ll} \frac{R_K(b,m,e)}{(e+b+m)^{\zeta }} &{}\hbox { if}\ (b,m) \in {\mathcal {S}}_K(e) \nonumber \\ \frac{R_{m,l}(b,m,e)}{(1-\chi )(e+b+m)^{\zeta }} &{} \text{ if } (b,m) \in {\mathcal {S}}_R(e) \end{array} \right. \end{aligned}$$

                    (19)
                


                      
                    Under risk-neutrality, profit maximization for the entrepreneur is equivalent to the maximization of total expected surplus, net of the losses incurred in case liquidation is carried out. In particular, in the absence of bankruptcy costs (that is, when \(\chi = 1\)), profit maximization for the firm is equivalent to maximization of total surplus. In this case, it is clear that the optimal debt structure is always a corner solution, with the entrepreneur borrowing only from the lender with the smallest cost of funds (Figs. 17, 18, 19).
Results When banks have a higher marginal cost of funds (\(\gamma _b(r) > 0\)), and Assumption 4 holds, two key results about optimal debt structure hold. Here, I state them formally; they are discussed in more detail in Sect. 4. The proofs of these two results are reported in "Appendix 2" of Crouzet (2015).
First, firms select into debt structures with either full bond (market) finance, or debt structures with a mix of loans and bonds. The latter correspond to firms in Regions 1 and 2 in the discussion of Sect. 4, while the former correspond to firms in Region 3.

                      
                        Lemma 3
                      

                      (Bond-financed vs. loan-dependent firms) Assume that banks have a larger marginal cost of funds than markets, that is, \(\gamma _b(r) > 0\). Let \(({\hat{b}}(e),{\hat{m}}(e))\) denote the optimal debt structure of an entrepreneur with equity e. There exists \(e^{*} > 0\) such that:
	
                          \(\underline{\hbox {if }e >e^{*},}\) \(({\hat{b}}(e),{\hat{m}}(e)) \in {\mathcal {S}}_K(e)\); moreover, the optimal debt structure only features bonds: 
$$\begin{aligned} {\hat{m}}(e) > 0 , \quad {\hat{b}}(e) = 0; \end{aligned}$$


                        
	
                          \(\underline{\hbox {if }e < e^{*},}\) \(({\hat{b}}(e),{\hat{m}}(e)) \in {\mathcal {S}}_R(e)\); moreover, the optimal debt structure features a mix of loans and bonds: 
$$\begin{aligned} {\hat{m}}(e) \ge 0, \quad {\hat{b}}(e) > 0. \end{aligned}$$


                        


                    Second, firms that use a mix of loan and bonds can either exhaust their loan limit, or be at an interior solution. The former correspond to firms in Region 1 in the discussion of Sect. 4, while the latter correspond to firms in Region 2 (Table 9).

                      
                        Lemma 4
                      

                      (The optimal debt structure when \(e \le e^{*}\)) Assume \(\gamma _b(r) > 0\). Consider an entrepreneur with internal funds \(e < e^{*}\) and let \({\hat{s}}(e) = \frac{{\hat{b}}(e)}{{\hat{b}}(e) + {\hat{m}}(e)}\) denote the fraction of total liabilities that are bank debt in her optimal debt structure, and let \({\hat{d}}(e) = {\hat{b}}(e) + {\hat{m}}(e)\) denote total borrowing. Then, there exists \({\tilde{e}} < e^{*}\) such that:
	
                          For \(0 \le e < {\tilde{e}}\), the bank borrowing constraint is binding at the optimal debt structure, \(\frac{\partial {\hat{s}}}{\partial e} > 0\) and \(\frac{\partial {\hat{d}}}{\partial e} < 0\);

                        
	
                          For \({\tilde{e}} \le e \le e^{*}\), the optimal debt structure of the firm satisfies: 
$$\begin{aligned} {\hat{s}}(e) = 1 - \frac{\Gamma }{1+r_m} \frac{ ({\hat{k}}_{int})^{\zeta } }{ {\hat{k}}_{int} - e}, \quad {\hat{d}}(e) = {\hat{k}}_{int} - e \end{aligned}$$

                    (20)
                

where the expression of \(\Gamma\) and \({\hat{k}}_{int}\) are given in the appendix of Crouzet (2015). In particular, \(\frac{\partial {\hat{s}}}{\partial e} \le 0\) and \(\frac{\partial {\hat{d}}}{\partial e} \le 0\).

                        


                    1.2 Model Calibration
The model with no bank lending channel \((\gamma _b'(r) = 0)\) has eight parameters: \((r,\zeta ,\chi ,\gamma _b^{0},\lambda ,\xi ,a,b)\). Here, \(\lambda\) and \(\xi\) denote the scale and shape parameters of the Weibull distribution of productivity \(\phi\), and a and b denote the shape parameters of the beta distribution \(\mu (e)\) for net worth e.
I calibrate three parameters, \((r,\zeta ,\chi )\), to existing estimates in the literature. I choose \(r = 0.04\), close to the average annual return on 3-month T-bills of \(4.23\%\) for the period 1980–2019.Footnote 60 I set \(\zeta = 0.92\), in the range of the estimates of Basu and Fernald (1997), who document decreasing returns among US manufacturing firms. Additionally, I rely on the estimates of Kermani and Ma (2020) in order to calibrate \(\chi\), the size of deadweight losses in liquidation, expressed as a fraction of the book value of assets; I use \(\chi = 0.33\), consistent with their average estimates.
Next, I choose four parameters, \((\gamma _b^{0},\xi ,a,b)\), in order to minimize the unweighted square distance between model and data moments, for a set of seven chosen moments of the distribution of leverage and debt composition. These moments and details of their computation in the annual Compustat sample are reported in Appendix Table 11. I choose empirical moments in order to assess whether the model can match both the unweighted and the asset-weighted distributions of leverage and the loan share, given that some of the results of Sect. 4 focus on aggregate pass-through.
The first three moments capture the distribution of the loan share; they are primarily influenced by \(\gamma _b^{0}\), the relative intermediation cost of banks. The other four moments capture the distribution of leverage. The unweighted average leverage is influenced particularly by the volatility of idiosyncratic productivity shocks, which is governed by the shape parameter \(\xi\), while the other three moments capture higher-order moments of the distribution of leverage weighted by assets and are therefore influenced by the shape parameters (a, b) governing the distribution of net worth across firms.
Finally, given all other parameters, the scale parameter of the productivity distribution, \(\lambda\), is chosen so as to normalize the optimal unconstrained firms size, \(k^{*}\), to 100. The resulting calibration is reported in Appendix Table 10.
Appendix Table 11 reports a comparison between data moments and their model counterparts. The calibrated model matches well the unweighted average share of loans in total debt (for firms that use both loans and bonds), as well as the fraction of firms using loans, and the unweighted average leverage. It also captures the concentration of assets across levels of leverage relatively well, with, for instance, firms with book leverage above \(20\%\) accounting for 68% of total assets in the model, versus 64% in the data. The main dimension among which model fit is poor is that firms with positive loan shares account for more of total assets in the data (85%) than they do in the model (56%). The model is therefore likely to understate the contribution of firms with positive loan shares to the aggregate response of investment to interest rate shocks (Tables 12, 13, 14).

                    Fig. 11[image: figure 11]
A comparison of total debt outstanding for the NFCB sector, between Flow of Funds (public plus private) and Compustat (public) firms. Data are from Flow of Funds table L.103 and from the Compustat Fundamentals Annual. For Flow of Funds, total debt is defined as the sum of debt securities (item FL104122005) and loans (item FL104122005). For Compustat annual, total debt is defined as the sum of debt in current liabilities (item dlc) and total long-term debt (item dltt), and loans are defined as the sum of notes payable (np) and other long-term debt (dlto). Notes payable are not reported as a separate item before 1970q1 and so we start the sample for total loans there. The Compustat sample is restricted to the non-financial (NF) sector, while the Flow of Funds data measures only the liabilities of the NFCB sector. All series are deflated using the CPI
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                    Fig. 12[image: figure 12]
Change in aggregate loan shares since 1990q4. Data are from Flow of Funds table L.103 and from the Compustat Fundamentals Annual files. Variables are defined as in Fig. 3, and the Compustat sample is restricted to non-financials. All the loan shares are aggregate and expressed relative to their level in 1990q4. The two lines drawn for the Compustat sample are the aggregate loan share in the overall sample, and in the balanced sample
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                    Fig. 13[image: figure 13]
Change in within-firm loan share, by firm group. The data are from the Compustat annual files. The sample is restricted to non-financial firms that are present in every year of the panel from 1990 to 2017. The top panel reports the average within-firm loan share by broad industry category; the industry categories are based on Fama–French industry classifications and are constant within firm. The bottom panel reports the loan share by groups of long-term credit rating
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                    Fig. 14[image: figure 14]
Timing of model
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                    Fig. 15[image: figure 15]
Two-stage game describing debt settlement
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                    Fig. 16[image: figure 16]
Debt settlement equilibria
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                    Fig. 17[image: figure 17]
Interest rate elasticities in the model of Sect. 4, in the case of no bank lending channel (\(\gamma _b'(r) = 0\)). The elasticities reported are the percent change in a variable of interest (or the percentage point change, for the loan share) for a 50-bps increase in the risk-free rate, r. These elasticities are plotted as a function of internal funds e, the state variable. The blue shaded region corresponds to firms that only issue bonds both before and after the interest rate hike. The red shaded regions correspond to firms that issue a mix of bank loans, both before and after the interest rate hike. The darker red region corresponds to firms who switch to an interior debt structure after the interest rate hike. Finally, the light gray region corresponds to firms that switch from issuing both loans and bonds, to issuing only bonds, after the interest rate hike. The calibration of the model is the same as in Fig. 8
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                    Fig. 18[image: figure 18]
Interest rate elasticities in the model of Sect. 4, with an active bank lending channel \((\gamma _b'(r) > 0.)\) The elasticities reported are the percent change in a variable of interest (or the percentage point change, for the loan share) for a 50-bps increase in the risk-free rate, r. These elasticities are plotted as a function of internal funds e, the state variable. The blue shaded region corresponds to firms that only issue bonds both before and after the interest rate hike. The red shaded regions correspond to firms that issue a mix of bank loans both before and after the interest rate hike. The darker red region corresponds to firms who switch to an interior debt structure after the interest rate hike. Finally, the light grey region corresponds to firms that switch from issuing both loans and bonds, to issuing only bonds, after the interest rate hike. The calibration of the model is the same as in Fig. 8, except for the interest rate elasticity, which is set to \(\gamma _b(r) = \gamma _b^{0} + r - r_0\), where \(\gamma _b^{0} = 0.02\), and \(r_0 = 0.04\)
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                    Fig. 19[image: figure 19]
Semi-elasticity of average interest paid on debt, with respect to r, as a function of the strength of the bank lending channel in the model of Sect. 4. In order to construct these graphs, we assume that \(\gamma _b(r) = \gamma _b^{0} + \nu _b(r - r_0)\), where \(\nu _b\) is a constant, and \(r_0\) is the level of risk-free rates used in the baseline calibration of the model. On the horizontal axis, the interest rate elasticity \(\gamma _b' = \nu _b\) is reported. For each value of \(\gamma _b'\), the elasticities reported are the cross-sectional average percent change in average interest paid for a 50-bps increase in the risk-free rate, r. The cross-sectional averages are computed using the same distribution of net worth as in the baseline calibration. The red solid line reports the conditional average semi-elasticity among firms which continue issuing both loans and bonds in response to the interest rate hike; the dashed blue line reports the conditional average semi-elasticity among firms which issue only bonds both before and after the interest rate hike; and the black line reports the unconditional average semi-elasticity
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