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ABSTRACT 

 

The COVID19 Pandemic has led to liquidity constraints in households and firms. To maintain the 

proper functioning of financial markets, the Federal Reserve has responded by increasing its asset 

purchases by buying U.S. treasury bonds, mortgage-backed securities and creating a dozen credit 

lending facilities. Compared to the Great Recession, the FED has increased its intervention through 

the corporate bond market via the Primary and Secondary Market Corporate Bond Facilities. These 

facilities were designed to provide additional liquidity to firms whose bonds were rated as 

investment-grade as of March 22, 2020. Recent literature has shown that asset purchases and the 

corporate credit facilities' announcement reduced the credit risk of eligible corporations, lowering 

borrowing costs and providing additional liquidity. However, there has been little evidence of the 

impact of the additional liquidity provided by the FED on corporate behavior. This thesis exploits 

the variation among investment grade and non-investment grade firms as the primary identification 

strategy. It uses differences-in-differences estimators on full and matched samples to assess the 

FED policy's impact on U.S. non-financial firms.  The findings suggest that eligible corporations 

increased investment, reduced cash holdings, and increased long-term debt issuance after the 

FED’s monetary policy toolkit announced on March 2020 vis-à-vis non-eligible corporations. 
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Additional evidence suggests that employment increased on treated firms compared to non-treated 

firms, but results are not statistically significant.  The findings on investment and cash are robust 

to different model specifications and alternative measurements of outcomes. This thesis 

contributes to the empirical evidence of the bond-lending channel and the relevance of corporate 

bond market interventions for macroeconomic stabilization.   

INDEX WORDS: MONETARY POLICY, MACROECONOMIC STABILIZATION, FED, 

QUANTITATIVE EASING, CORPORATE BOND MARKET, US FIRMS, EMPLOYMENT, 

BOND-LENDING CHANNEL, COVID-19.  
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CHAPTER 1.  

 

INTRODUCTION  

 

  The COVID-19 Pandemic has induced an economic recession worldwide where growth settled 

around -3.3% in 20201. The United States (U.S) followed this trend, with a projected growth of -

3.5% in 2020, according to the IMF2. The pandemic harmed households and firms' income, as 

social distancing measures limited consumer spending and work, leading both to aggregate 

demand shocks (i.e., a negative shock to consumers' and firms' incomes) and supply shocks (i.e., 

shutdowns). Additionally, the COVID-19 shock reduced liquidity in financial markets, 

constraining firms and households who responded by lowering consumption and investment and 

increasing layoffs3. In a context where interest rates are at the zero bound, and fiscal policies could 

lack timing or political support, Central Banks have responded by providing additional liquidity 

to financial markets via unconventional monetary policies, mainly by purchasing long-term 

securities in secondary markets and acting as lenders of last resort4.  

  In the U.S, The Federal Reserve (FED) has responded to the COVID-19 crisis with a package of 

policy actions to provide enough liquidity to maintain the flow of credit to households and firms. 

Although some of the expansionary policy was provided through the traditional channel, by 

lowering the interest rate target to 0-0.25% (effective zero), unconventional monetary policy has 

been a significant policy response. This was mainly performed by purchasing treasury securities 

and agency mortgage-backed securities (MBS), supporting the repurchase agreement operations 

in order to maintain broad reserves in the funds market, and by creating a dozens of credit facilities.  

As discussed in Chapter 3, recent evidence has found positive impacts of some these policies on 

the corporate bond market by decreasing credit risk and borrowing costs to investment-grade 

corporations. However, there has been little evidence of the FED’s monetary policy transmission 

to the real economy during COVID19. It is hypothesized that the FED’s unconventional monetary 

policy’s impact on lowering the borrowing costs of investment-grade corporations later translated 

into the real economy, via the bond-lending channel.  

                                                           
1 IMF (2021).  
2 Ibid.  
3 Federal Reserve (2020a) 
4 BIS (2020).  



 

2 
 

  The objective of this research paper is, then, to provide empirical evidence on the impact of the 

FED’s unconventional monetary policy tools on firm performance during the COVID-19 

Pandemic. The identification strategy exploits the variation between investment-grade 

corporations -eligible under the FED corporate credit facilities- and non-investment grade 

corporations after the FED’s policy announcements made in March 2020. The estimation method 

uses a difference-in-difference setting in which the average treatment effect on the treated (ATT) 

is calculated by subtracting the outcomes variables between treated and untreated firms before and 

after the FED policy period. A second estimation methodology used in this paper calculates the 

conditional probability of treatment and uses it to match the sample to comparable firms in the 

treatment and control groups, and subsequently calculates the estimated program impact using 

difference-in-difference estimators. Heterogeneous time-varying effects are also assessed. 

  Firm performance is mainly assessed by using outcome variables such as the investment level, 

cash holdings, debt issuance and employment. This paper finds empirical evidence of higher 

investment of treated U.S non-financial firms vis-a-vis the control group of about 17.5%, lower 

levels of cash/total assets of about 10.3%, and an increase in long-term debt (over a year) of about 

3.3%. Although having the expected (positive) sign, employment decisions are not statistically 

significant to the 10% level of significance. These effects are robust to different outcome variables 

measurements and alternative model specifications. This paper provides evidence of the effects of 

the FED's monetary policy tools on U.S. non-financial firms' performance and contributes to 

understanding the channels in which monetary policy affects the corporate bond market and firm 

behavior.  

  The paper is structured as follows. Section 2 provides a background of the FED’s main policy 

toolkits adopted in March 2020, emphasizing those directly concerning the corporate bond 

markets. Section 3 provides a literature review of the channels by which unconventional monetary 

policy has affected the real economy and literature related to Central Banks’ intervention in the 

corporate bond market, drawing from previous literature on the Great Recession and the recent 

European Crisis. Section 4 discusses the methodology, data, and primary identification strategy 

used in this paper. Section 5 includes the main results, and Section 6 includes robustness checks. 

Finally, Section 7 provides a discussion and analysis of the main results and limitations found in 

this paper, and Section 8 concludes.   
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CHAPTER 2.  

 

BACKGROUND  

 

   The COVID19 outbreak, and subsequent measures to protect public health, disrupted economic 

activity in the U.S as early as March 2020. By mid-March, the FED’s Federal Open Market 

Committee (FOMC) announced several policy responses to provide liquidity to households and 

firms. On March 15, the FOMC decided to lower the discount rate to 0.25% and buy $500 billion 

in Treasury securities and $200 billion of mortgage-backed securities. On March 17, the FED 

announced the Commercial Paper Funding Facility (CPFF) to purchase commercial paper from 

corporations, and the Primary Dealer Credit Facility, providing liquidity to primary dealers with 

different sorts of asset-backed securities, commercial paper, corporate securities, and state and 

local government debt5. Other announced facilities include the Money Market Mutual Fund 

Liquidity Facility (MMMFLF) and the TALF6. Similarly, the FED announced the creation of other 

lending programs (Main Street Business Lending Program) to support credit to small and medium-

sized businesses.  The FED also announced novel credit facilities: the Primary Market Corporate 

Credit Facility (PMCCF) and the Secondary Market Corporate Credit Facility (SMCCF). The FED 

announced these measures, emphasizing their duration as long as necessary, and consequently, 

expanding its balance sheet from $4.2 trillion in March to $7.4 trillion by the end of 2020 (Figure 

1). 

     The newly announced PMCCF7 was sought to serve as a “funding backstop for debt issued by 

eligible issuers8” while, under the SMCCF9, the Federal Reserve Bank of New York would provide 

lending to a Special Purpose Vehicle (SPV) that will repurchase secondary market corporate debt 

of eligible issuers.10. New to the U.S monetary policy toolkit, these facilities entailed multi-trillion-

dollar corporate bond purchases to lower the investment-grade (IG) corporate spreads over the 

risk-free rate (US long-term Treasuries). The motivation under these facilities is that these 

participant corporations were creditworthy institutions, performing well before the crisis, but that 

                                                           
5 Tankus, Nathan (2020).  
6 Term Asset Backed Securities Loan Facility (TALF).  
7 Federal Reserve (2020b).  
8 Ibid. See Terms Sheet. Eligible Issuers: Business Created or Organized in the U.S. was rated at least BBB- on 

March 22, 2020, by a recognized rating organization, etc. 
9 Federal Reserve (2020c). 
10 See Terms Sheet. Similarly, the issuer must be rated at least BBB- as of March 22, 2020. 
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was hard hit by the COVID19 shock and needed liquidity to keep operating. The PMCCF is capped 

to purchase up to 100% of the outstanding securities and loans in the past year, increasing over the 

investment grade rating distribution11, while (2) the SMCCF is capped to purchasing maximum 

10% of any investment grade company's outstanding securities in the past year.  

 

Figure 1. Federal Reserve's Balance Sheet, Total Assets (2002-2020) 

Source: Federal Reserve Bank of St. Louis-FRED Database 

  The PMCCF includes all corporate debt of maturity four years or less, and the SMCCF has all 

maturities five years or less. These Facilities exclude corporations provided with direct stimulus 

from the Cares Act approved in March 2020. Similarly, all eligible issuers do not correspond to a 

depository institution or holding or a subsidiary to a depository institution as defined by the Dodd-

Frank Act12. Both Facilities are capitalized by the Exchange Stabilization Fund and the $454 

billion approved by Congress for the Federal Reserve’s Lending Programs. At first, both the 

PMCCF and SMMCF were intended to provide liquidity for corporations with investment-grade 

ratings. This was performed by buying securities and ETFs exposed to the bonds market and whose 

maturity was equal to or less than five years. Although the announcement was made in March 

                                                           
11 For example, AA+ corporations will have higher access to liquidity than BBB-/Baa3 corporations under the 

PMCCF, even if both are investment-grade corporations. 
12 Ibid. 
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2020, the FED started buying ETS in mid-May and individual corporate bonds on June 16, 2020. 

The Federal Reserve Bank of New York published by the end of June 2020 the Broad Market 

Listing, a diversified market index of U.S. Corporate Bonds that will be directly purchased.  

   On its March 23 (2020) FOMC Statement, the Federal Reserve reinforced its position to use its 

set of policy tools to support the U.S. economy and promote maximum employment and price 

stability. In the Statement, the FED also committed to intervening in these markets in the upcoming 

months and for the time needed to achieve its mandate. Market participants reacted to these 

announcements positively, and on the same day of the announcement, the S&P 500 stock index 

rallied 9%, Treasury yields rose around 10bps, and the investment-grade spreads fell 20 bps13. 

Figure 2 below shows how by the end of February and mid-March 2020, liquidity started to dry 

up, and the corporate bond spreads, measured by the ICE BofA US corporate index spread14, 

widened as investors shifted to riskless debt. By the end of March 2020, and after the FED 

announced the monetary policy responses to the COVID19 Pandemic, investment-grade corporate 

bond spreads fell from their March 23 peak, 4.01%, to 3.05%, the same day when the facilities 

were announced. Figure 2 above shows that this downward trend continued through 2020, with 

another dip around April 9, when the PMCCF and SMCCF were extended to include those 

corporations with Investment Grade Bonds before March 22 but had lost their I.G. rating due to 

the COVID-19 Pandemic, known as Fallen Angels. The Facilities were extended through 

December 31, 2020, contributing to maintaining broad liquidity to eligible corporations during 

three quarters.  

     The COVID19 Pandemic policy response triggered by the Federal Reserve is non-trivial. The 

first component of policy tools corresponds to measures similar to those implemented during the 

Great Recession (2008-2009), such as buying U.S. Treasury Bonds and mortgage-backed 

securities (MBS) of around $700 Billion. As discussed in the next Chapter 3 and the Theoretical 

Model in the Appendix, these long-term asset purchases increase investment-grade corporate bond 

                                                           
13 Gilchrist, S. et al. (2020).  
14 The ICE BofA option-adjusted spreads (OASs) are the calculated spreads between a computed OAS index of all 

investment-grade corporate bonds and a spot Treasury curve (riskless debt). The OAS index is constructed using each 

issuer’s bond OAS weighted by market capitalization. The index referred to in Figure 2 tracks the performance of US 

dollar-denominated investment grade rated corporate debt publicly issued in the US domestic market. To be included 

in the index, securities must have an investment-grade rating (based on an average of Moody’s, S&P, and Fitch) and 

an investment grade rated country of risk (based on the average of Moody’s, S&P and Fitch foreign currency long 

term sovereign debt ratings).  
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prices. The second component refers to the creation of the PMCCF and SMCCF (maximum 

amount of approximately $500 Billion)15. These measures are relevant in magnitude due to the 

considerable scale of asset purchases, but others are novel and represent a historical landmark of 

the FED’s direct intervention in corporate bonds markets. The PMCCF and SMCCF represented 

a solid signal for financial markets of the FED’s commitment to continue intervening in the 

corporate bond market in the months after March 2020, decreasing credit risk and borrowing costs.  

This paper aims to assess the impact of the FED’s unconventional monetary policy on treated non-

financial firms’ outcomes. Moreover, the time-variation in bond yields from eligible corporations 

under the PMCCF and the SMCCF vis-à-vis non-eligible corporations is exploited as the main 

identification strategy, something which will be further documented in the following sections. 

 

Figure 2. ICE BofA US Corporate Index Spread (Jan. 2020-Mar. 2021) 

Source: Federal Reserve Bank of St. Louis-FRED Database 

Note. The ICE BofA option adjusted spreads (OASs) are the calculated spreads between a computed OAS index of all 

corporate bonds and a spot Treasury curve (riskless debt). The index tracks the performance of US dollar denominated 

investment grade rated corporate debt publicly issued in the US domestic market. 

 

                                                           
15 It is important to note that these are the most notorious policies to support the corporate market, and the existence 

of other lending facilities for households and other market actors is crucial but marginally relevant for this research 

paper. 
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CHAPTER 3. 

 

LITERATURE REVIEW 
 

   Nominal and real interest rates have trended downward during the last 30 years following 

decreases in inflation and changes in demographics, the savings rate, labor market participation, 

and total factor productivity.16. Low inflation and a low-interest-rate environment benefit the 

economy but pose challenges to monetary policy and macroeconomic stabilization. For example, 

lower-bound interest rates imply that Central Banks have a low stabilization policy stance 

whenever a recession or adverse shock hits. As a result, different Central Banks, including the 

FED, turned to non-conventional monetary policies such as quantitative easing (Q.E.) and forward 

guidance during the Great Recession (2007-2009). In general, the aggregate macroeconomic 

impact of Q.E. and forward guidance in the U.S. led to increases in GDP, CPI, asset purchases, 

and increased bond yields and stock prices, contributing to ease financial conditions, boost 

consumer spending and firm investment, and proved to be an effective stabilization policy17.  

   A growing body of literature has assessed the channels of Q.E. on firms and household 

performance during recessions. In general, Central Banks' Q.E. policy, characterized by purchases 

of longer-term financial assets, have proved effective for easing financial conditions and providing 

stimulus when short term rates are at their lower bound18.  According to Bernanke (2020), Q.E. 

works through two channels (1) reduces the net supply of longer-term assets, increasing their price 

and lowering the yield, and (2) signaling policymakers’ intention to keep low rates for a 

considerable time to financial markets. Moreover, Bernanke (2020) finds that these new monetary 

policy tools (mainly Q.E. and forward guidance) could add as much as three percentage points of 

policy space. In other words, assuming that the nominal neutral interest rate settles somewhere 

around 2% or 3%, then Q.E. and forward guidance together could lead to outcomes similar to 

conventional monetary policy (i.e., changing the short term nominal interest rates) as if the neutral 

interest rate were in the range 5-6%. However, if the neutral interest rate were to be lower than 

2%, then the effects of Q.E. and forward guidance on stabilization would still be relevant, but more 

reliance on other policies such as fiscal policy would be needed. 

                                                           
16 Summers and Rachel (2019).  
17 BIS (2017).  
18 Bernanke (2020).  
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   Krishnamurthy and Vissing-Jorgsen (2010) find that Q.E. policy, mainly the buying of U.S. 

treasuries and mortgage-backed securities, lower the yields of bonds that are extremely safe, such 

as Treasuries, agency bonds, and high-grade corporate bonds19. Concerning corporate bonds, the 

authors find a decrease in the default risk premium and corporate yields followed after large 

purchases of agency-backed MBS (QE1) during the Great Recession. Similarly, this paper 

provides evidence of the effect that the signaling channel had a relevant effect through corporate 

bonds markets and the investment channel during the Great Recession via forward guidance20. For 

example, during QE2, which involved large scale buying of U.S. Treasury Bonds, the effect on 

corporate bond yields was through the signaling channel as market participants expected lower 

federal funds rates in the future21.  

   This paper draws mainly from Giambona et al. (2017), which identify their study as one of the 

first in providing evidence of the corporate bond market as a transmission mechanism of non-

conventional monetary policy. They infer that Q.E. allows firms with bond market access to 

increase their borrowing at a lower yield, mainly by expanding the bond market's liquidity (i.e., 

the bond-lending channel). Their identification strategy defines treated firms as those with either 

an investment-grade bond rating or a commercial paper rating in the COMPUSTAT database, 

which they define as firms with Bond Market Access. They evaluate the impact of Q.E. on different 

firm outcomes such as investment, employment, cash positions, short-term and long-term debt, 

leverage, among others, by using a differences-in-differences approach. In general, their findings 

concluded that the bond lending channel acted through firms increasing the issuance of long-term 

securities (debt) after reducing their cost of debt. Specifically, they find that Q.E. during the Great 

Recession had a positive impact on employment, investment decisions, cash, and other outcomes, 

vis-à-vis firms that did not have a bond market access22. This work is relevant as they identify 

themselves as the pioneer paper in contributing empirical evidence of the corporate bond market 

as a transmission mechanism of monetary policy in the U.S.23 

                                                           
19 Krishnamurthy and Vissing-Jorgsen (2010),  p. 216 
20 This is defined by the FED as a tool to communicate to the public about the course of monetary policy in the 

future so that individuals and businesses use this information to make consumption and investment decisions. 
21 Op cit. p. 217 
22 Giambona et al. (2017),  p.3. 
23 Ibid.  
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   Similar research has assessed the impact of monetary interventions in the corporate bond 

markets. For example, recent work by Mercatanti et al. (2021) uses a regression discontinuity 

design to evaluate the impact of the European Central Bank's (ECB) Corporate Sector Purchase 

Programme (CSPP). This program consisted of large-scale purchases of corporate securities 

announced in March 2016. Eligible issuers were those corporations that had investment-grade 

bonds and did not belong to the financial sector. Moreover, the authors find the program's impact 

on a subsample defined by the conditional probability of being eligible for treatment. They find 

that bond purchase eligibility decreased bond spreads by about 17-22 basis points. Therefore, the 

CSPP was critical in reducing the borrowing costs of non-financial European firms. 

    Similarly, Demirgüç-Kunt et al. (2020) evaluate the ECB's Pandemic Emergency Purchase 

Program (PEPP), a program purchasing investment-grade corporate securities to respond to the 

COVID19 Pandemic. The authors find that eligible firms benefitted from lower credit default 

swaps (CDS) spreads and higher stock valuations. Interestingly, their results emphasize the 

importance of fiscal policy: both the PEPP and fiscal policies are shown to be complements, and 

firms based in countries with stronger fiscal institutions performed better (i.e., the CDS spread 

declined more). They also conclude that European firms with non-investment grade ratings 

experienced higher stock valuations than the unrated firms, but the effect was lower than those of 

the investment-grade rated.  

   Other literature draws on the direct channels of government borrowing on corporate investment 

and employment policies. For example, Swanson et al. (2011) found that changes in the Treasury 

bond supply lead to highly rated corporate bond changes, providing evidence of substitutability 

between corporate bond yields and long-term Treasuries. Lo Duca et al. (2016) find empirical 

evidence for a strong and positive relationship between Q.E. and corporate bond issuance in the 

U.S. Similarly, the role played by firms and financial intermediaries in providing riskless and 

liquid securities has also been documented. Krishnamurthy and Vissing-Jorgsen (2015) find that 

an increase in Treasury bonds crowds out bank loans. Greenwood, Hanson, and Stein (2010) find 

that increasing government funding through long-term debt increases the yield of long-term 

corporate bonds and that firms respond to this by issuing more debt.  

   Recent literature has assessed the effect of the FED’s corporate lending facilities on the corporate 

bond market. For example, Gilchrist et al. (2020) find that the SMCCF lending facility's 
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announcement had relevant and persistent impacts on the credit spread of eligible bonds vis-a-vis 

non-eligible bonds. Using a regression discontinuity design, the authors find that the 

announcement of the SMCCF reduced the corporate credit spreads on eligible bonds by 70 basis 

points, making it easier for firms to borrow in the corporate bond market. Following, D'Amico et 

al. (2020) find that the PMCCF and SMCFF announcements increased investment-grade issuance, 

a decline in the credit risk of eligible bonds, and increased the prices of directly eligible ETF 

holding eligible bonds.  Similarly, Nozawa and Qiu (2020) study the response of corporate credit 

spreads following the FED’s monetary policy announcements finding evidence of a decline in the 

default risk spread across corporate bonds. However, evidence is mixed, and, for example, Kargar 

et al. (2020) find that the improvement in liquidity was for both bonds eligible by the FED facilities 

and other bonds.  

  A more recent paper by Boyarchenko et al. (2020) finds additional evidence of the impact of both 

the PMCCF and the SMCCF. Specifically, they argue that about a third of the total bond prices 

and additional liquidity occurred during the announcement date (March 23), and the other two-

thirds due to the corporate credit facilities. After the announcement, there was a pass-through to 

primary markets, mainly for eligible corporate issuers, and the impact on bond purchases was 

higher than ETFs. Moreover, they find evidence of heterogeneous effects: firms with investment-

grade bonds and industries that were less affected by COVID-19 had the most significant impact 

on bond prices and liquidity levels. Then, improvements in the corporate bond market should have 

channeled to the real economy via the bond-lending channel.  

  This thesis contributes to the empirical literature of such policies' effects on the U.S. non-financial 

firms’ investment, cash, debt issuance, and employment decisions. It is novel in that there has not 

been, at the time of writing, any other known research paper that assesses the transmission of the 

FED’s monetary policy to the real economy via changes in the US non-financial corporate 

behavior during COVID-19. 
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CHAPTER 4.  

 

DATA AND METHODOLOGY 

 

   This paper uses Standard and Poor’s North America COMPUSTAT Database, a compilation of 

Firms' Financial and Economic Indicators. The available data was organized quarterly from 

2019q1-2020q4. Financial indicators and employment data were obtained from the Fundamentals 

Quarterly Database, CAPITAL IQ, and the Segments Database. Given that the COMPUSTAT 

rating database was discontinued in 2017, the issuer (corporate) rating data was obtained from the 

Bloomberg Terminal. Specifically, all bonds emitted by corporations headquartered in the U.S. 

were identified, and the issuer ratings for each firm were merged to the COMPUSTAT database. 

The main source of the identification strategy of the Treatment Group, the Access to the Bond 

Market, is defined as firms that have a: (i) BBB- or above on the Long Term Issuer Rating 

(Standard and Poor’s rating), (ii) Emitted bonds in 2019. The BBB- threshold was defined as 

eligible corporate bonds under the PMCCF and the SMCCF term sheets24 (i.e., corporate 

investment-grade bonds as of March 2020). The control group are all those firms whose credit 

rating falls below BBB- or do not have a credit rating. Given that the last issuer rating is from 

2019Q4, it is not expected for firms to have anticipated and changed behavior to qualify to the 

FED corporate facilities. The unexpected and sudden nature of the shock, given that these 

corporate lending facilities were new in the U.S. monetary policy toolkit makes it highly 

improbable that a firm adjusted its behavior before treatment.  

  The COMPUSTAT data was limited to firms headquartered in the U.S. and restricted to non-

financial firms.25 Firms from various economic sectors are included in the database such as Energy 

(7.92%), Materials (5.1%), Industrials (14%), Consumer Discretionary (12.28%), Consumer 

Staples (4.6%), Health Care (24.9%), Information Technology (15.54%), Telecommunication 

Services (4.72%), Utilities (4.98%) and others (5.91%). Around 10,000+ firms were included in 

the sample. When merging the 2019 U.S. corporate bonds database with the COMPUSTAT data, 

approximately 3.30% of the observations correspond to the treatment group (i.e., firms with bond 

market access and those emitted bonds in 2019), and 95% of the observations are not rated. Table 

                                                           
24 Federal Reserve (2020b, 2020c). 
25 This intuition matches that of the cited term sheets of the PMCFF and SMCFF (Federal Reserve, 2020b, 2020c). 

This followed from Giambona et al. (2017) to measure the transmission channel to the real economy. 



 

12 
 

1 below shows the S&P Long Term Issuer Rating distribution summary statistics by credit rating 

category.  

 

Table 1. Standard and Poor’s Long Term Issuer Ratings, US Corporations 2019 

        
2019 S&P Long Term Issuer Rating for Emitted 

Bonds 

  Freq. Percent Cum. 

NR 47,408 95 95 

CCC 7 0.01 95.02 

B- 63 0.13 95.14 

B 91 0.18 95.33 

B+ 139 0.28 95.61 

BB- 127 0.25 95.86 

BB 178 0.36 96.22 

BB+ 242 0.48 96.7 

BBB- 296 0.59 97.29 

BBB 460 0.92 98.22 

BBB+ 376 0.75 98.97 

A- 205 0.41 99.38 

A 161 0.32 99.7 

A+ 99 0.2 99.9 

AA- 34 0.07 99.97 

AA 8 0.02 99.99 

AA+ 7 0.01 100 

Total 49,901 100   

        
Source: Compustat-Bloomberg Terminal 

Note: Corporations are those identified in the COMPUSTAT database with headquarters in the U.S. and emitted bonds 

in 2019 with an S&P long term issuer rating. 

    

   The estimation strategy will be based on a Differences-in-Differences approach in which the 

impact of the FED’s monetary policy will be assessed by comparing the differences in outcomes 

(i.e., Investment, Employment, Cash, Debt) between the treatment (i.e., Firms with Bond Market 

Access) and the control (i.e., Firms without a Credit Rating or an Investment Grade rating) groups 

before and after the policy period:  
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𝒀𝒊𝒕  = 𝜷𝟎𝒊 + 𝜷𝟏𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒊  + 𝜷𝟐𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 ∗ 𝑭𝑬𝑫𝒑𝒐𝒍𝒊𝒄𝒚𝒕 + 𝜸𝒁𝒊𝒕 + 𝝈𝒕 + 𝝉𝒊𝒕

+ 𝜺𝒊𝒕     (𝟏) 

   Equation (1) above shows the main equation framework where 𝑌𝑖𝑡 is the outcome variable for 

firm i in time t; treatment is an indicator variable equal to 1 if the firm has Access to the Bond 

Market (i.e., Investment Grade Rating) or 0 otherwise; FED policy is an indicator variable equal 

to 1 if time t is greater than 2020q1 or 0 otherwise. Finally, the average treatment effect on the 

treated (ATT) is captured by 𝛽2, the difference-in-differences estimator. In some specifications 

below, other quarter- treatment dummies were added for 2020Q2-Q4 to capture the policy's time-

varying effects. The vector Z includes control variables for firm characteristics at time t, such as 

market leverage, interest expenses/debt, log sales, Tobin's Q, profitability, and solvency. 

Moreover, 𝜎𝑡 are quarter fixed effects, and 𝜏𝑖𝑡 are firm fixed effects. Other alternative 

specifications in the Robustness Check (Section 6) part of this document include the lagged values 

of all control variables and alternative measurements to the outcome variables, 𝑌𝑖𝑡.  

   The outcome variables, the treatment indicator, and the control variables (Vector Z) were 

defined following Giambona et al. (2017) and Mercatanti et al. (2020): 

Table 2. Definition of Financial Indicators and Outcome Variables  

i. Treatment (Bond Market Access): US non-financial firms with investment-grade bonds 

BBB- or above as of Dec. 2019 (Standard & Poor’s Long term issuer ratings) and that have 

emitted debt in the corporate bond market during that year.  

ii. FED policy: An indicator variable equal to one if the quarter is greater than 2020Q1, or the 

policy implementation. 

iii. Investment is the ratio of capital expenditures to property, plant, & equipment. 

iv. Cash is the ratio of cash and marketable securities to book assets.  

v. Log Employment is the log-transformed number of reported employees at t (Segments 

Database).  

vi. Long term debt is the ratio of different debt components with maturity over a year over total 

debt. 

vii. Short-term Debt is the ratio of different debt components with maturity less than or equal to 

a year over total debt. 

viii. Leverage is the ratio of total debt to market assets.  

ix. Interest Expenses/Debt is the ratio of interest expenses to total debt. 

x. Log of Sales is the natural logarithm of sales (measured in $ billions).  

xi. Tobin’s Q is the ratio of market assets to book assets. 

xii. Profitability is the ratio of operating income to book assets. 

xiii. Solvency is the ratio of common equity to total assets. 
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  Table 2 below shows summary statistics of the variables used in this paper at baseline. All 

variables were winsorized to the 2nd and 98th percentile to mitigate the effect of potential outliers. 

As it can be seen, there are pre-existing differences at baseline in almost all observables between 

the control and treatment groups. For  𝛽2 in equation 1 above to yield a causal effect, these 

differences should be systematic over time. In other words, the rate of growth of the outcome 

variables should be statistically equal (i.e., the parallel trends assumption). The annex at the end 

of this document includes the graphs and Granger Causality Tests for each outcome variable.  

 

Table 3. Difference of Means of the Outcome Variables and Firm Characteristics between the 

Control and Treatment Groups at Baseline 

     No Bond 

Market 

Access  

  Bond 

Market 

Access  

  Difference  

 Investment .099 .084 .015*** 

(.004) 

 Cash .239 .063 .176*** 

(.009) 

 Long Term Debt (>1 

year) 

.743 .888 -.144*** 

(.01) 

 Short Term Debt (<1 

year)  

.168 .065 .103*** 

(.009) 

 Log Employment 

 

6.28 9.37 -3.1*** 

(2.83) 

Interest Exp/Debt .019 .009 .009*** 

(.001) 

 Log Sales  4.176 7.439 -3.264*** 

(.08) 

Tobin’s Q 4.538 1.945 2.594*** 

(.343) 

 Profitability  -.053 .032 -.085*** 

(.006) 

 Leverage 9.613 .72 8.893*** 

(.906) 

 Solvency 3.204 2.659 .545 

(.592) 

Total Observations 48,255 1,646  
Standard errors in parenthesis 

*** p<0.01, ** p<0.05, * p<0.1 
Source: COMPUSTAT-Bloomberg Terminal 

Note. All variables are 96% winsorized (above 2nd percentile and below 98th percentile).  
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CHAPTER 5.  

 

MAIN RESULTS 
 

   Table 3 below shows the difference-in-difference regression's main results in equation (1) using 

investment, cash, long-term debt, and log employment as dependent variables. All regressions 

include control of firm characteristics, quarter fixed effects, firm fixed effects, and robust standard 

errors. First, column (1) shows the results where the outcome variable, Yi, is each firms' level of 

investment. The estimated coefficient on FEDpolicy*BondMkt Acc (i.e., 𝛽2 in eq. 1) is positive 

and statistically significant at the 1% level of significance. The magnitude, equal to 0.0119, implies 

that the treated firms increased the ratio of capital expenditures to lagged, property, plant, and 

equipment by 1.19 percentage points than the control group or around 17.5% vis-a-vis the level of 

investment of non-treated firms.  Following, column (2) shows the regression where the level of 

cash is the dependent variable. In this case, the coefficient of interest is equal to -0.0146 and 

statistically significant at the 1% level of significance, implying that treated firms decreased their 

level of cash and marketable securities/total assets by 1.46 percentage points to non-treated firms. 

This coefficient's magnitude is economically significant, as it implied a decrease in cash of about 

10.3% compared to non-treated firms. Column (3) shows that the estimated coefficient on the 

regression on long-term debt is equal to 0.0298 and statistically significant at the 1% level of 

significance. The magnitude implies that treated firms increased long-term debt (i.e., debt with 

maturity over a year) by 3.3%. Finally, column (4) presents the results for the regression on log 

employment. The estimated coefficient of interest is equal to 0.266, with the expected sign, but 

this result is not statistically significant to the 1% level of significance. The result implies that 

treated firms increased employment level by 26.6%, compared to the control group, due to the 

FED’s monetary policy. 
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Table 4. Change in Investment, Cash, Long-Term Debt and Employment for Treated Non-

Financial US Firms (Baseline Results) 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

BondMkt Access 0.00950** 0.0157** -0.0518*** 0.00705 

 (0.00441) (0.00740) (0.00510) (0.00565) 

FEDpolicy*BondMkt Acc.   0.0119*** -0.0146*** 0.0298*** 0.266 

 (0.00266) (0.00272) (0.00465) (0.370) 

Constant       -0.0679*** 0.142*** 0.894***     4.273*** 

     (0.0222) (0.0277) (0.0250)  (0.499) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Controls  YES YES YES YES 

Observations 15,881 16,053 16,054 1,967 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  

 

   It is of interest to assess the impact of the FED's monetary policy on U.S. non-financial firms 

over the post-policy period (2020Q2, 2020Q3, 2020Q4). For this purpose, equation (1) in section 

4 was modified to include interactions of the treatment group with different quarters in the post-

policy period such that: 

 

𝒀𝒊𝒕  = 𝜷𝟎𝒊 + 𝜷𝟏𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒊  + 𝜷𝟐𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 ∗ 𝟐𝟎𝟐𝟎𝑸𝟐 + 𝜷𝟑𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 ∗ 𝟐𝟎𝟐𝟎𝑸𝟑
+ 𝜷𝟒𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 ∗ 𝟐𝟎𝟐𝟎𝑸𝟒 + 𝜸𝒁𝒊𝒕 + 𝝈𝒕 + 𝝉𝒊𝒕 + 𝜺𝒊𝒕           (𝟐) 

 

   In equation (2) above, the coefficient of interests will be 𝛽2, 𝛽3, 𝑎𝑛𝑑 𝛽4, which measure the 

average treatment on the treated firms for each quarter in the FED monetary policy period. Table 

4 below include interactions of the quarter and treatment dummies. Column (1) shows the results 

for the impact on firms' level of investment. The results imply a positive impact on firms' level of 

investment over the post FED policy period. The estimated coefficient on BondMkt 

Access*2020Q2 implies that treated firms increased the level of investment by 1.34 percentage 

points on average compared to the non-treated group, or an impact of 19.7%, one quarter after the 

FED’s policy. This result is statistically significant at the 1% level of significance. Moreover, the 
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estimated coefficient on BondMkt Access*2020Q3 is equal to 0.01, implying a one percentage 

point increase in investment during 2020Q3, or a 14.7% increase, compared to the control group. 

This result is statistically significant at the 1% level of significance. Next, the estimated coefficient 

on 2020Q4 is positive but not significant at the 10% level of significance.  

 

Table 5. Change in Investment, Cash, Long-Term Debt and Employment for Treated Non-

Financial US Firms (Time-Varying Effects) 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

BondMkt Access 0.00951** 0.0157** -0.0518*** 0.00704 

 (0.00441) (0.00742) (0.00513) (0.00567) 

BondMkt Access*2020Q2 0.0134*** -0.0146*** 0.0266*** 0.675*** 

 (0.00290) (0.00327) (0.00598) (0.0596) 

BondMkt Access*2020Q3 0.0100*** -0.0176*** 0.0327*** 0.229 

 (0.00373) (0.00387) (0.00631) (0.523) 

BondMkt Access*2020Q4 0.0173 0.0269 0.0328** 0.139 

 (0.0149) (0.0181) (0.0162) (0.217) 

 Constant -0.0679***   0.142***   0.894***    4.282*** 

 (0.0222) (0.0277)   (0.0250) (0.498) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Controls  YES YES YES YES 

Observations 15,881 16,053 16,054 1,967 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  

    

  Column (2) shows the results for the impact on non-financial U.S. firms' cash positions. The 

results show a negative and statistically significant impact on firms’ cash levels in 2020Q2 and 

2020Q3. Moreover, the estimated coefficient on BondMkt Access*2020Q4 is positive but not 

statistically significant to the 10% level of significance. The estimated coefficient on BondMkt 

Access*2020Q2 is equal to -0.0146 and statistically significant at the 1% level of significance. The 

estimated magnitude is economically significant and implies a decline in treated firms' cash 

positions (i.e., defined as the ratio of cash and marketable securities to total assets) of 10.3%. The 

estimated coefficient BondMkt Access*2020Q3 is statistically significant at the 1% level of 
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significance and equal to -0.0176, implying a decrease in cash on treated firms of about 12.4% 

compared to the control group for this period. 

  Column (3) presents the results for the impact on non-financial U.S. firms' long-term debt 

positions. The results show a positive and statistically significant impact on firms' level of debt 

maturing over a year throughout the post monetary policy period. The estimated coefficient on 

BondMkt Access*2020Q2 is equal to 0.0266, or an increase of 2.9% compared to the control group 

(statistically significant at the 1% level of significance). The estimated coefficient BondMkt 

Access*2020Q3 is statistically significant at the 1% level of significance and equal to 0.0328, 

implying that treated firms increased long term debt positions by 3.3 percentage points on average 

(or an increase of 3.7% compared to the average of non-treated firms captured by the constant). 

The estimated coefficient on BondMkt Access*2020Q4 implies that treated firms increased long-

term debt on 2020Q4 by about 3.3 percentage points compared to the control group, a result 

statistically significant at the 5% level of significance. 

  Column (4) exhibits the results of FED's policy on U.S. non-financial firms' level of employment. 

The results indicate that only the estimated coefficient for BondMkt Access*2020Q2 is statistically 

significant (at the 1% level of significance), while the other coefficients while exhibiting a positive 

point estimate, are not statistically significant at the 10% level of significance. The estimated 

coefficient for the first quarter of the post-FED monetary policy period, 2020Q2, implies that 

treated firms increased employment level by 67.5% compared to the control group, a magnitude 

that is relevant in economic terms.  

  Notice that the estimated coefficient on BondMkt Access in all regressions, except for 

employment, is statistically significant, at least at the 10% level of significance. As mentioned in 

Section 4, we would expect pre-existing differences between treated and non-treated firms at 

baseline. However, these differences have to be systematic overtime to conclude that the estimated 

policy impact is not biased and for the results above to be interpreted as causal. The following set 

of estimation methods, including those in the Robustness Check Section, can assess the robustness 

of the results in tables 3 and 4. First, a propensity score matching strategy is used to find a sample 

of firms in the treatment and control groups that are more similar at baseline. Second, robustness 

checks are included in Section 6. Finally, this paper examines the parallel trends assumption 
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graphically and statistically (granger causality tests) and analyses in the discussion/limitation 

section.  

 Table 5 below shows the treatment effects for a sample of matched firms. This sample was 

obtained by calculating the propensity score of treatment, mainly:  

𝒑(𝑿𝒊) = 𝑷(𝑫𝒊 = 𝟏|𝒁𝒊
′) = 𝑬(𝑫𝒊 = 𝟏|𝒁𝒊

′) (𝟑) 

 

  Equation (3) is defined as the conditional probability of treatment given a vector of firm 

observable characteristics, 𝑍𝑖
′, as defined in equations (1) and (2) above. In alternative 

specifications in Section 6 below, the lagged values of firm observables were included to control 

for endogeneity. After calculating each firm’s propensity score by estimating a Probit model using 

equation (3), the sample was trimmed to include only firms with a probability of treatment ϵ 

[0.1,0.9]. This was to ensure a common support region, mainly where non-treated or only treated 

firms, or close to those events, and cut tails where control and treatment observations did not 

overlap. Again, this would ensure that the sample of control and treatment groups are more similar 

at baseline. The following step was to estimate equations (1) and (2) above using the matched 

sample.  

  Table 5 below shows the change in firm outcomes due to the FED monetary policy toolkit. 

Column (1) exhibits the results for the level of investment where the estimated coefficient on 

FEDpolicy*BondMkt Acc. is positive, equal to 0.0094, and statistically significant at the 1% level 

of significance. It is slightly lower than the estimated coefficient in table 3 above, and the estimated 

impact on treated firms' level of investment is equal to 4.3% compared to the control group. 

Similarly, column (2) presents the estimated coefficient for cash holdings, which continues to be 

negative and statistically significant at the 1% level of significance. The estimated coefficient 

implies a decrease in cash holdings of about 10% compared to the non-treated sample. Column (3) 

shows the estimated regression for long-term debt, and it can be seen that the estimated coefficient 

is equal to 0.0191 and statistically significant to the 1% level of significance. The magnitude is 

still economically relevant, implying an increase of about 3.2% vis-a-vis untreated firms. Finally, 

the estimated coefficient on FEDpolicy*BondMkt Acc in the regression on log employment is 

equal to 0.305, implying an increase of about 30.5% on the level of employment of treated firms 

relative to non-treated firms. However, this result is not statistically significant at the 10% level of 
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significance. Notice that the estimated coefficient on BondMkt Access for columns (1), (2), and (4) 

are not statistically significant, implying that both the treatment and control group on the matched 

sample did not have (statistically significant) pre-existing differences on those outcomes. 

However, the regression coefficient on long-term debt is statistically significant at the 1% level of 

significance.   

Table 6.  Change in Investment, Cash, Long-Term Debt and Employment for Treated Non-

Financial US Firms (Matched Sample) 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

BondMkt Access -0.000560 0.00808 -0.0544*** 0.405 

 (0.00380) (0.00777) (0.00709) (0.682) 

FEDpolicy*BondMkt Acc.  0.00940*** -0.0154*** 0.0191*** 0.305 

 (0.00329) (0.00279) (0.00522) (0.278) 

 Constant -0.219 -0.154 0.612*** 28.66 

 (0.158) (0.166) (0.174) (59.76) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Controls  YES YES YES YES 

Observations 3,192 3,196 3,197 359 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Note: Sample includes US non-financial firms from 2019Q1-2020Q4 whose conditional probability of treatment is p>0.1 or p<0.9. 

The probability of Treatment was calculated by running a probit model with Bond Market Access as the dependent variable, 

controlling for firm observable characteristics.  Bond Market Access is an indicator variable equal to one if an investment grade 

US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include interest expenses/debt, 

log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% winsorized (above 2th percentile 

and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  

 

  Table 6 below shows each outcome variable's regression (investment, cash, long-term debt, 

employment) as stated in equation (2). In general, compared to table 4 above, results on 

investment, cash, and long-term debt keep the sign and statistical significance, at the 1% and 5% 

level of significance, on 2020Q2 and 2020Q3, and only the results on long-term debt are 

statistically significant at the 1% level of significance in 2020Q4. The regression results keep the 

sign but are not statistically significant at the 10% level of significance. Moreover, the sign on the 

level of investment and cash on 2020Q4 change sign compared to the result in the same quarter in 

table 4, but are not statistically significant.  
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Table 7: Change in Investment, Cash, Long-Term Debt and Employment for Treated Non-

Financial US Firms (Time-Varying effects, Matched Sample) 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt > 1 Year Log Employment 

     

BondMkt Access -0.000634 0.00811 -0.0543*** 0.391 

 (0.00387) (0.00779) (0.00716) (0.712) 

BondMkt Access*2020Q2 0.00773** -0.0149*** 0.0176** 0.386 

 (0.00357) (0.00354) (0.00717) (0.300) 

BondMkt Access*2020Q3 0.0121** -0.0162*** 0.0191*** 0.280 

 (0.00469) (0.00399) (0.00692) (0.449) 

BondMkt Access*2020Q4 -0.00576 -0.00935 0.0377** 0.305 

 (0.0149) (0.0143) (0.0187) (0.324) 

Constant -0.218 -0.154 0.609*** 28.27 

 (0.157) (0.166) (0.175) (61.48) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Controls  YES YES YES YES 

Observations 3,192 3,196 3,197 359 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Note: Sample includes US non-financial firms from 2019Q1-2020Q4 whose conditional probability of treatment is p>0.1 or p<0.9. 

The probability of Treatment was calculated by running a probit model with Bond Market Access as the dependent variable, 

controlling for firm observable characteristics.  Bond Market Access is an indicator variable equal to one if an investment grade 

US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include interest expenses/debt, 

log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% winsorized (above 2th percentile 

and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  

 

  As a mean of easier visualization and comparison of the results on tables 4 and 6, the graphs 

below plot the estimated coefficients for 𝛽2, 𝛽3, 𝑎𝑛𝑑 𝛽4 for the respective outcome variable. The 

graphs below provide an intuition of how the estimated coefficient on the average treatment effect 

on the treated (ATT) changes over the post FED policy period and between the full and matched 

samples. For example, the level of investment on the matched sample is lower on 2020Q2 

compared to the full sample but higher in 2020Q3 compared to the full sample. In 2020Q4, the 

estimated coefficient on the matched sample switches sign, but the results are not statistically 

significant (the confidence interval 95 C.I.)   
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Figure 3. Time-Varying Effects of Federal Reserve’s Monetary Policy on US Non-Financial Firms’ 

Investment 

Note: The graph shows the estimated coefficients for the interaction of treatment*postQE_t dummies included in tables 4 and 

6, and specified in equation 2. The lines represent the 95% confidence intervals (CI). Source: COMPUSTAT-Bloomberg Terminal 

Own Calculations.  

 

Figure 4. Time-Varying Effects of Federal Reserve’s Monetary Policy on US Non-Financial Firms’ 

Cash 

Note: The graph shows the estimated coefficients for the interaction of treatment*postQE_t dummies included in tables 4 and 

6, and specified in equation 2. The lines represent the 95% confidence intervals (CI). Source: COMPUSTAT-Bloomberg Terminal 

Own Calculations.  
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  The coefficient plots on the regression of cash as a dependent variable shows that results kept the 

sign and statistical significance on 2020Q2 and 2020Q3 for both the full and matched samples. 

Similarly, it can be seen that there were almost unperceived changes in the estimated coefficients 

for both quarters. However, the results on 2020Q4 differ in sign and magnitude, but both 

coefficients are not statistically significant at the 10% level of significance on neither the full nor 

the matched samples. Following, the graph below shows the estimated coefficients for the 

regressions on long-term debt. First, the results show that the estimated coefficients for 2020Q2 

and 2020Q3 are higher in the full sample compared to the matched sample. However, the statistical 

significance at the 1% and 5% levels of significance are maintained. On 2020Q4, the estimated 

ATT is slightly higher on the matched sample, but both results are positive and statistically 

significant. Finally, the regression coefficient plots for log employment are all positive, but except 

for 2020Q1 in the full sample, these results are not statistically significant at the 10% level of 

significance. 

 

Figure 5. Time-Varying Effects of Federal Reserve’s Monetary Policy on US Non-Financial Firms’ 

Debt 

Note: The graph shows the estimated coefficients for the interaction of treatment*postQE_t dummies included in tables 4 and 

6, and specified in equation 2. The lines represent the 95% confidence intervals (CI). Source: COMPUSTAT-Bloomberg Terminal 

Own Calculations.  
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Figure 6. Time-Varying Effects of Federal Reserve’s Monetary Policy on US Non-Financial Firms’ 

Employment 

Note: The graph shows the estimated coefficients for the interaction of treatment*postQE_t dummies included in tables 4 and 

6, and specified in equation 2. The lines represent the 95% confidence intervals (CI). Source: COMPUSTAT-Bloomberg Terminal 

Own Calculations.  

 

  In general, the results on tables 3-6 show statistically significant results of the impact of the FED’s 

monetary policy on U.S. non-financial firms' level of investment, cash positions, and debt levels. 

These results are robust when using other estimation techniques such as propensity score matching. 

As it was argued, this method seeks to compare samples of both the control and treatment groups 

that have a similar conditional probability of treatment.  However, investigating further robustness 

checks will let us conclude that the results above are closer to being causal. For this reason, Section 

6 below includes other estimation techniques by changing the measurement of the dependent 

variables, lagging the variables on the control vector Z, and assessing the parallel trends 

assumption. 
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CHAPTER 6.  

 

ROBUSTNESS CHECKS 
 

6.1 ANALYZING THE PARALLEL TRENDS ASSUMPTION 

  The first step in this section is to discuss the robustness of the parallel trends assumption. This 

assumption relies on the idea that trends in the outcome variables would be the same in the 

pretreatment period and that treatment will foster a deviation from this common trend on treated 

firms. More specifically, this implies that under parallel trends: 

𝑬[𝒀𝟎(𝟏) − 𝒀𝟎(𝟎)|𝐃 = 𝟏] = 𝑬[𝒀𝟎(𝟏) − 𝒀𝟎(𝟎)|𝐃 = 𝟎]        (𝟒) 

 

  Therefore, the estimated average treatment effect on the treated (ATT) will be calculated as the 

difference in the outcome variables between the treatment and control groups in the treatment 

period (or post FED policy period) such as: 

𝑬[𝒀𝟏(𝟏) − 𝒀𝟎(𝟏)|𝐃𝐢 = 𝟏]

= (𝑬[𝒀(𝟏)|𝐃 = 𝟏] − 𝑬[𝒀(𝟏)|𝐃 = 𝟎]) − (𝑬[𝒀(𝟎)|𝐃 = 𝟏]

− 𝑬[𝒀(𝟎)|𝐃 = 𝟎])        (𝟓) 

 

  If the parallel trend assumption does not hold, then the ATT in equation 5 will be biased. One 

method to assess if the parallel trends assumption holds is to use a Granger causality test. The idea 

of this test is to examine what happens to the outcome variables in both the treatment and control 

groups before and after the treatment date. In this case, given that the database includes quarters 

before the treatment quarter, 2020Q1, a test could be performed by estimating the following 

equation which includes interaction variables of 2019Q4 and 2020Q1 with the treatment indicator 

such as: 

 

𝒀𝒊𝒕  = 𝜷𝟎𝒊 + 𝜷𝟏𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒊 + 𝜷𝟐𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 ∗ 𝟐𝟎𝟏𝟗𝑸𝟒 + 𝜷𝟑𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 ∗ 𝟐𝟎𝟐𝟎𝑸𝟏

+ 𝜷𝟒𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 ∗ 𝟐𝟎𝟐𝟎𝑸𝟐 + 𝜷𝟓𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 ∗ 𝟐𝟎𝟐𝟎𝑸𝟑
+ 𝜷𝟔𝑻𝒓𝒆𝒂𝒕𝒎𝒆𝒏𝒕𝒊𝒕 ∗ 𝟐𝟎𝟐𝟎𝑸𝟒 + 𝜸𝒁𝒊𝒕 + 𝝈𝒕 + 𝝉𝒊𝒕 + 𝜺𝒊𝒕          (𝟔) 
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   If the parallel trend holds, then the differences in the rate of change of the outcome variables in 

the pretreatment period for both groups should not be statistically different. This implies that the 

estimated coefficients for 𝛽2 and 𝛽3 in equation (6) above should not be statistically significant. 

Tables 7 and 8 below show the estimated coefficients of equation (6) for the different outcome 

variables. In general, the parallel trends assumption (two quarters before treatment) holds on the 

cash equation in the full sample. Table 8 below shows that the matched sample results are more 

reliable as the parallel trends assumption now holds for the regressions on investment, cash, and 

employment. However, the estimated coefficients on "treatment effects" before 2020Q2 for the 

long-term debt equation are statistically significant, at least at the 10% level of significance, 

implying that debt trends were different before treatment.  

 

Table 8. Granger Causality Tests (Full Sample) 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 Year Log Employment 

     

Bond Mkt. Access 0.00402 0.0133* -0.0666*** 4.522*** 

 (0.00519) (0.00799) (0.00647) (1.447) 

Bond Mkt. Access*2019Q4 0.00503 0.00101 0.0189*** -4.514*** 

 (0.00504) (0.00340) (0.00532) (1.448) 

Bond Mkt. Access*2020Q1 0.00579* 0.00254 0.0155*** 0.498** 

 (0.00348) (0.00368) (0.00601) (0.243) 

Bond Mkt. Access*2020Q2 0.0156*** -0.0139*** 0.0337*** 0.675*** 

 (0.00312) (0.00343) (0.00644) (0.0598) 

Bond Mkt. Access*2020Q3 0.0122*** -0.0169*** 0.0398*** 0.230 

 (0.00391) (0.00400) (0.00674) (0.524) 

Bond Mkt. Access*2020Q4 0.0198 0.0277 0.0412** -4.374*** 

 (0.0150) (0.0181) (0.0165) (1.440) 

 Constant -0.0677*** 0.142*** 0.894*** 4.296*** 

 (0.0222) (0.0277) (0.0250) (0.481) 

 Quarter FE YES YES YES YES 

 Firm FE YES YES YES YES 

 Controls YES YES YES YES 

 Observations 15,881 16,053 16,054 1,967 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  
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Table 9. Granger Causality Tests (Matched Sample) 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 Year Log Employment 

     

Bond Mkt. Access -0.000867 0.0100 -0.0632*** -0.428 

 (0.00484) (0.00823) (0.00794) (1.591) 

Bond Mkt. Access*2019Q4 0.00693 0.000388 0.0154*** 0.892 

 (0.00582) (0.00326) (0.00526) (2.170) 

Bond Mkt. Access*2020Q1 -0.000412 -0.00271 0.0109* 0.246 

 (0.00430) (0.00346) (0.00635) (0.352) 

Bond Mkt. Access*2020Q2 0.00907** -0.0154*** 0.0232*** 0.325 

 (0.00382) (0.00363) (0.00749) (0.314) 

Bond Mkt. Access*2020Q3 0.0134*** -0.0167*** 0.0246*** 0.260 

 (0.00486) (0.00407) (0.00726) (0.456) 

Bond Mkt. Access*2020Q4 -0.00402 -0.00982 0.0441** 1.199 

 (0.0151) (0.0143) (0.0190) (2.270) 

Constant -0.218 -0.155 0.615*** 29.63 

 (0.157) (0.167) (0.173) (59.72) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Controls YES YES YES YES 

Observations 3,192 3,196 3,197 359 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  

 

6.2 ENDOGENEITY 

  There are some concerns that the estimated equations above could have endogeneity problems 

and reverse causality stemming from the control variables, vector Z, and the dependent variables. 

If this is the case, then the estimated ATT would be biased. An additional econometric exercise 

and robustness check included in this section is related to running the regressions on each outcome 

variables. Second, defining the propensity score (conditional probability of treatment) by 

controlling for the values of firm characteristics lagged one quarter before. The results in table 10 

and 11 show that the overall results obtained before did not change considerably, as the signs, 

statistically significance, and parallel trends assumption hold for the investment and cash 

regressions in the full and matched sample, and for the employment regression on the matched 

sample. However, the parallel trend assumption in the debt variable is still not met when using this 

estimation method. 
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Table 10. Regression with Firm FE and Time FE- With Lagged Controls and Time Effects 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 Year Log Employment 

     

BondMkt Access 0.00440 0.0179* -0.0574*** 4.161* 

 (0.00634) (0.00976) (0.00714) (2.498) 

Bond Mkt. Access*2019Q4 0.00339 -0.000550 0.0147*** -3.856* 

 (0.00507) (0.00367) (0.00553) (2.203) 

Bond Mkt. Access*2020Q1 0.00570 0.000956 0.0116* 1.477 

 (0.00409) (0.00393) (0.00622) (1.206) 

Bond Mkt. Access*2020Q2 0.0137*** -0.0150*** 0.0284*** 0.687*** 

 (0.00349) (0.00373) (0.00644) (0.0768) 

Bond Mkt. Access*2020Q3 0.0133*** -0.0184*** 0.0376*** 0.0105 

 (0.00394) (0.00425) (0.00696) (0.925) 

Bond Mkt. Access*2020Q4 0.0139 0.0244 0.0279*  

 (0.0164) (0.0196) (0.0150)  

Constant 0.000666 0.0709** 0.886*** 6.577*** 

 (0.0226) (0.0281) (0.0281) (0.833) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Controls t-1  YES YES YES YES 

Observations 13,412 13,559 13,455 1,709 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

lagged values of interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables 

are 96% winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  

Table 11. Regression with Firm FE and Time FE- With Lagged Controls and Time Effects 

(Matched Sample) 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 Year Log Employment 

     

BondMkt Access 0.00775 0.0163 -0.0558*** -0.233 

 (0.00598) (0.0112) (0.00807) (4.749) 

Bond Mkt. Access*2019Q4 0.00191 -0.00118 0.0152** -0.517 

 (0.00582) (0.00384) (0.00628) (15.48) 

Bond Mkt. Access*2020Q1 -0.000836 -0.00610 0.00955 2.505 

 (0.00491) (0.00411) (0.00730) (8.851) 

Bond Mkt. Access*2020Q2 0.00750* -0.0230*** 0.0275*** 0.483 

 (0.00400) (0.00424) (0.00747) (1.775) 

Bond Mkt. Access*2020Q3 0.0118** -0.0205*** 0.0305*** 0.462 

 (0.00466) (0.00456) (0.00820) (1.524) 

Bond Mkt. Access*2020Q4 -0.0110 -0.0114 0.0225  

 (0.0172) (0.0158) (0.0181)  

Constant -0.291** -0.0123 0.381* 15.65 

 (0.121) (0.157) (0.213) (193.5) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Controls t-1  YES YES YES YES 

Observations 2,793 2,802 2,795 292 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

lagged values of interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables 

are 96% winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  

 

 

6.3 ALTERNATIVE MEASURE OF FIRM OUTCOMES 

  A third robustness check is to use alternative measures of the outcome variables examined 

above—different measurements were used for investment, cash and debt. First, cash was measured 

by the ratio of cash to total assets (excluding marketable securities). As column (1) shows in table 

11 shows, the estimated effect is negative and statistically significant at the 1% level of 

significance for 2020Q2 and 2020Q3, while parallel trends six months before treatment hold. 

Following, investment was measured as the ratio of capital expenditures to lagged property plant 

and equipment, also used by Giambona et al. (2017). The results for this variable are shown in 

Table 11, column (3): as it can be seen, the estimated impact on investment is still positive and 

statistically significant for the next two quarters after treatment, and the parallel trends hold. 

Finally, short-term debt (debt less than a year) was included. Consistently, there has been a 

decrease in the short-term debt compared to the control group, consistent with Stein et al. (2012) 

gap-filling theory, which will be discussed in the next section. However, parallel trends do not 

hold in this case.  
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Table 12. Regression with Firm FE and Time FE- Alternative measurement of Cash, Debt 

and Investment 

 (1) (2) (3) 

VARIABLES CashΩ Debt<1Year InvestmentΦ 

    

BondMkt Access 0.0145 0.0666*** 0.00596 

 (0.00898) (0.00647) (0.00696) 

Bond Mkt. Access*2019Q4 0.00152 -0.0189*** 0.00467 

 (0.00336) (0.00532) (0.00538) 

Bond Mkt. Access*2020Q1 -4.19e-05 -0.0155*** 0.00482 

 (0.00368) (0.00601) (0.00444) 

Bond Mkt. Access*2020Q2 -0.0196*** -0.0337*** 0.0159*** 

 (0.00339) (0.00644) (0.00379) 

Bond Mkt. Access*2020Q3 -0.0222*** -0.0398*** 0.0120*** 

 (0.00377) (0.00674) (0.00439) 

Bond Mkt. Access*2020Q4 0.0222 -0.0412** 0.0159 

 (0.0154) (0.0165) (0.0149) 

Constant 0.0935*** 0.106*** -0.0245 

 (0.0297) (0.0250) (0.0270) 

Quarter FE YES YES YES 

Firm FE YES YES YES 

Controls   YES YES YES 

Observations 16,054 16,054 13,595 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one 

if an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases. Ω=Cash 

is defined as the ratio of cash/total Assets. Φ=Investment is defined as the ratio of capital expenditures over lagged 

property, plant and equipment. 
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CHAPTER 7.  

 

DISCUSSION AND LIMITATIONS 
 

  This paper provides empirical evidence for the transmission of unconventional monetary policy 

to the real economy via changes in treated non-financial U.S. firms' outcomes and decisions on 

investment, cash holdings, employment, and debt issuance during COVID19. The main results and 

robustness checks show that the impact on firms’ investment and cash decisions was particularly 

relevant and robust at this time. The following paragraphs discuss the results departing from 

previous economic literature. Finally, the limitations of this paper will be discussed as well as the 

opportunities for future research. 

    The results in tables 3-6 in Section 5 showed an increase in the rate of investment in treated U.S. 

non-financial firms vis-à-vis control firms. The investment level is measured as the ratio of capital 

expenditures to property, plant, and equipment. The increase of around 17.5% in the post-policy 

period on firms directly affected by the FED's unconventional monetary policy tools is explained 

by increases in funds used for additions to property, plant, and equipment over existing fixed 

assets.26. Indeed, there are firms in the treatment group that increased this type of (fixed) capital 

expenditure, and some may come from specific industries or sectors. This result is consistent with 

Giambona et al. (2017), where treated firms increased investment levels after Q.E. during the great 

recession. In general, the data on the overall U.S. economy provided by the U.S Bureau of 

Economic Analysis (BEA, 2021) show a mixed impact on fixed investment. The preliminary (non-

revised) decline in GDP of about 3.5% in 2020 was partially explained by decreases in private 

inventory investment and nonresidential fixed investment, but there was an increase in residential 

fixed investment compared to the same result 2019. An alternative explanation is developed below 

and is related to fire sales during crises.  Future work could emphasize monetary policy 

contributions to different types of fixed investment by the economic sector. 

  This paper's main results suggest that the treated firms decreased cash positions relative to the 

control group during 2020Q2 and 2020Q3. The change in cash levels was close to 10,3%, 

economically relevant. This result is explained by decreases in cash and marketable securities as a 

                                                           
26U.S. Bureau of Economic Analysis (BEA, 2021). 
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proportion of total assets in the treatment group compared to untreated firms. The explanation to 

this relies on the fact that, as liquidity increased and borrowing costs decreased for treated firms, 

they incurred fewer asset sales (or fire sales) vis-à-vis untreated firms who were liquid constrained. 

Moreover, as Boyarchecko et al. (2020) argue, firms with investment-grade bonds had greater 

liquidity levels and a higher impact on bond prices due to the PMCCF and SMCCF. However, this 

result contrasts with Giambona et al. (2017), who find that, after the Great Recession, treated firms 

increased cash positions. However, they include a more prolonged period for the post FED policy 

period, which could capture medium-term effects on firms’ cash levels followed by sustained 

decreases in borrowing costs.  

   On the other hand, Shleifer and Vishny’s (2011) paper is essential to provide theoretical 

explanations to this result. They argue how crisis and recessions lead to capital mispricing and fire 

sales, ultimately affecting firms' investment decisions. For example, capital mispricing changes 

firms' balance sheets and increases solvency and liquidity risks. If capital mispricing holds over 

some time, firms may have to incur in fire sales or sell their assets at lower market prices than in 

normal conditions to achieve additional liquidity. In general, this seems to be consistent with the 

results above: treated firms were provided with higher liquidity and less borrowing costs, reducing 

assets sales and increasing investment.  

   Giambona et al. (2017) find evidence of the gap-filling theory developed by Stein et al. (2010). 

Mainly, if long-term treasury bonds become scarce, firms respond by issuing more long-term debt 

securities. Given that the FED bought long-term treasuries and MBS in March 2020, corporations 

filled the gap by issuing riskier long-term debt. Therefore, Giambona et al. (2017) argue that there 

will be a restructuring of debt maturities to longer-term (more than a year) debt issued by 

corporations, and they find empirical results accordingly. The results on debt issuance suggest a 

maturity shift to long debt issuance (and a reduction in short-term debt issuance) by treated firms 

vis-à-vis the control group. However, there are some limitations regarding the parallel trends 

assumption, as mentioned above, and the estimated impact could be not reflecting the true impact 

of the FED's monetary policy. Finally, this paper's employment results match those in Giambona 

et al. (2017), but there are limitations regarding the number of observations and employment data 

availability, so further research on this should be encouraged. Despite this, a positive and 

statistically significant result was found for 2020Q2. The intuition behind this result is that treated 
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firms were provided with additional liquidity and did not face solvency problems, resulting in 

lower layoffs. This result is consistent with other works such as Bordo and Duca (2020), which 

found that the PMCCF and SMCCF announcement mitigated a further decline in real GDP and 

employment.  

 The corporate bond market has become especially relevant in the last decade as there has been 

rising importance of corporate bonds vis-à-vis the role of depositary loans as funding sources for 

non-financial firms.27. Moreover, as Brunnermeier and Krishnamurthy (2020) argued, some of the 

Great Recession lessons are not applied to COVID19 as, for example, capital markets and the 

banking sector have not been hard hit by the Pandemic. In contrast, the main questions are centered 

around credit demand and credit frictions in the corporate sector. They encourage future research 

on the macroeconomic effects of corporate debt, a topic that has been less studied. This paper 

provides some evidence of the effects of the FED's monetary policy tools on the corporate bond 

market and corporate behavior. In general, there has been a strong consensus that the FED has 

provided additional liquidity to investment-grade bonds and has dampened or mitigated a further 

decline in the "financial accelerator." As treated firms' net worth is not hard hit, and borrowing 

costs are kept down, investment and employment decisions are maintained via the bond-lending 

channel. Overall, corporate bond interventions are new policy tools that the FED should use to 

pursue its price stability and full employment mandate. 

  The importance of the signaling channel effect on the corporate bond market is also a topic of 

future research. As mentioned earlier, Boyarchenko et al. (2020) find evidence of a strong 

signaling channel after the announcement of the PMCCF and SMCCF on March 23, 2020. 

Specifically, about a third of the total impact on corporate bond prices and yields was due to solid 

signaling for markets. Similarly, Krishnamurthy and Vissing-Jorgsen (2010) also find strong 

evidence of the signaling channel in the second phase of Q.E. during the Great Recession. This 

made them reflect on to what extent the FED could have had a similar impact on the corporate 

bonds market without actually engaging in large asset purchases, adding additional risk to the 

FED's balance sheet. The findings provided here can’t assess to what extent the increase in firm 

performance is attributed either to communication or signaling, to the direct purchase of eligible 

corporate bonds from the PMCCF and SMCCF, or to direct asset purchases such as MBS and US 

                                                           
27 Bordo and Duca (2020). 
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Treasuries. Further studies should center on the channels by which communication and forward 

guidance positively contribute to corporate bond market yields, and contrast the effects of the asset 

purchase (Q.E.) channel.   

  Although this paper contributes to the literature and provides valuable empirical evidence, some 

limitations exist. The first one is related to the short period and small treatment group relative to 

firms' universe. This is partly explained by firms’ relatively small access to the bond market, and 

subsequently to investment-grade ratings. For example, the sample of firms that emitted bonds in 

2019, and that was obtained from the Bloomberg Terminal is around 400 firms, roughly 4% or less 

of the total universe of U.S headquartered firms in the COMPUSTAT database (approximately 

10,000 firms). Therefore, it is argued that the sample in this thesis, especially in the matched 

sample results (which is in general more robust), correspond to top-tier firms or firms at the top of 

sales and size distribution. Other estimation methods, such as regression-discontinuity designs 

could be implemented in future research to assess the ratings wedge around the investment grade 

threshold. Not less important, it would be interesting for future research to assess the 

heterogeneous impacts along the investment-grade rating distribution, exploiting the caps defined 

by the FED’s corporate credit facilities.  

   Finally, policymakers and researchers should further engage in studying the distributional effects 

of monetary policy on Small and Medium-Sized (SMEs) firms. SMEs are not direct beneficiaries 

from corporate bond markets, and are still relevant to pursue the FED’s mandate of price stability 

and full employment, given their essential role in providing employment and investment in the 

economy. Similarly, another relevant topic of future study is related to understanding the access 

of SMEs to other borrowing methods and credit institutions different to the bond market, such as 

the role of FinTechs and trade credit, and understanding how it provides useful policy tools to 

provide additional liquidity and stabilization to these types of agents. Note less important, although 

monetary policy is relevant to mitigate recessions and provides broad macroeconomic 

stabilization, there are some equity tradeoffs to efficiency. Therefore, the interrelation between 

monetary and fiscal policy should not be of second order importance when assessing the impacts 

on firms' performance and should be further analyzed by academia.  
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CHAPTER 8. 

  

CONCLUDING REMARKS 

 

  This paper assesses the impact of the FED’s unconventional monetary policy toolkit, mainly QE 

and corporate bond interventions, on US nonfinancial firms’ outcomes. It is argued that the FED 

monetary tools, mainly buying treasuries and mortgage-backed securities, and the announcement 

of the PMCCF and SMCCF facilities contributed to increasing bond prices and reducing borrowing 

costs for the investment-grade corporate issuers. This paper exploits the variation between 

investment-grade corporations relative to non-investment-grade corporations and their investment 

decisions, cash holdings, debt positions, and employment. First, consistent with related literature 

assessing the impact of the FED’s corporate lending facilities, it is argued that borrowing costs of 

treated firms decreased vis-à-vis those without access to the lending facilities. Second, the buying 

of US Treasury Bonds and MBS by the FED increased the yield of investment-grade corporate 

bonds and expanded their financing access. The impact on the real economy channeled through 

the bond-lending channel. Results show that treated firms increased capital expenditures to 

property plant and equipment (investment), decreased cash and marketable securities over total 

assets (cash holdings), improved long-term debt issuance (with maturity over a year), and 

increased employment. The results on investment and cash positions are economically relevant 

and robust to different specifications and estimation methods. The results on debt are statistically 

significant but fail to meet the parallel trends assumption, while the results on employment are 

only statistically significant for 2020Q2 in the unmatched sample regressions. Overall, evidence 

suggests that the FED’s unconventional monetary tools via corporate bond market interventions 

are relevant for macroeconomic stabilization. Further studies on the transmission mechanisms of 

monetary policy via corporate bond market interventions are essential, and the interconnection 

with these tools and targeted fiscal policy should be assessed. 
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APPENDIX 

 

A. THEORETICAL MODEL 
 

  This thesis uses the same theoretical framework cited by Giambona et al. (2017), which draws 

on literature developed by Greenwood, Hanson, and Stein (2010) and Stein (2012). This model 

lasts for three periods, 𝑡 = 0, 1, and 2. Economic agents are represented by firms, intermediaries, 

small investors, and the government that demand safety over risky investments. 

Firms have access to projects requiring investment at 𝑡 = 0 to have a return (output) at 𝑡 = 2. With 

probability p, the performance of the project is good and output is 𝐹ϝ(𝐾𝐹) > 𝐾𝐹 at 𝑡 = 2 if an 

investment of K is made at 𝑡 = 0, where the production function is (i) strictly increasing,  (ii) 

strictly concave, (iii) complies with the Inada conditions. With probability 1-p the investment of 

the project is bad, and output equals a fraction of 𝐾𝐹. 

At 𝑡 = 1, all agents receive a signal that reveals if the investment is good or bad. After this is 

known, firms can decide to sell or not a share of their assets. All liquidated assets are sold to 

intermediaries at 𝑡 = 1 for a price 𝑃𝐴, endogenous in the model. The Firm finances the project 

either with safe or risky debt whose maturity is met at time 𝑡 = 2. The interest rate on the risky 

debt is exogenous but normally distributed. Riskless bonds have a rate of return equal to 𝑟 at 𝑡 = 2 

for each unit invested at 𝑡 = 0. The fraction ∅𝐹 of the investment that firms can finance with safe 

bonds determines the price of their assets at 𝑡 = 1: ∅𝐹𝐾𝐹(1 + 𝑟) ≤ 𝑃𝐴𝐾𝐹. 

  Intermediaries buy assets from firms and start the production of securitized debt at the beginning 

of 𝑡 = 1. They have a securitization technology that, with probability 𝜃, transforms 𝐾𝐼 units of 

firms’ assets into 𝐹ϝ(𝐾𝐼) > 𝐾𝐼 units of marketable securitized debt, where the production function 

satisfies the same conditions stated above. With probability 1 − 𝜃 the securitization yields a lower 

investment than 𝐾𝐼 (bad investment). Marketable securitized debt is sold at 𝑡 = 2 for 𝑃𝑀, 

endogenously determined price. Similarly, at the end of 𝑡 = 1 and before 𝑡 = 2, market 

participants receive a signal that reveals the amount of marketable securitized debt that 

intermediaries will deliver after 𝑡 = 2. At this point, intermediaries can liquidate a fraction of their 

assets sold for 𝑃𝑀. Intermediaries can be financed with risky debt or safe debt, and the fraction ∅𝐼 

of their assets financed with riskless bonds is such that ∅𝐼𝐾𝐼(1 + 𝑟) ≤ 𝑃𝐼𝐾𝐼 
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  The exogenous components of demand and supply of securities are as follows: the government 

offers Treasuries at 𝑡 = 0 that promise a riskless return 𝑟 at 𝑡 = 2. The overall (net) supply of 

treasuries is equal to 𝑆𝐵
𝐺 . Investors with an absolute demand for safety inelastic demand 𝐷𝐵

𝐴𝑆 units 

of riskless bonds at 𝑡 = 0. The net exogenous demand is 𝐷𝐵
𝐴𝑆 = 𝐷𝐵 − 𝑆𝐵

𝐺. Finally, the government 

demands 𝐷𝐵
𝐺  units of securitized debt at 𝑡 = 2, while investors demand 𝐷𝑀

𝑃𝐻. Then, the market of 

securitized debt will be at equilibrium if 𝐷𝑀
𝑃𝐻 = 𝐷𝑀 − 𝐷𝑀

𝑃𝐻 . 

Firms’ Maximization Problem 

Starting with the Firm's maximization problem, each Firm's expected profit is given by: 

 

𝜋𝐹(𝐾𝐹 , ∅𝐹) = 𝑝𝐹ϝ(𝐾𝐹) + (1 − 𝑝)𝑃𝐴𝐾𝐹 − 𝐾𝐹(1 + 𝜇) + ∅𝐹𝐾𝐹(𝜇 − 𝑟) (1) 

 

The first three terms on the right side represent the NPV of the project if it is fully financed with 

risky debt, and the last term is the reduction in the financing costs resulting from issuing a 

fraction of ∅𝐹 safe bonds. Each Firm then solves: 

 

𝑀𝑎𝑥(𝐾𝐹,∅𝐹) 𝜋𝐹(𝐾𝐹, ∅𝐹) 𝑠. 𝑡 ∅𝐹𝐾𝐹(1 + 𝑟) ≤ 𝑃𝐴𝐾𝐹 (2)    

 

First-order condition: firms choose ∅𝐹
∗ (𝑟, 𝑃𝐴) = (

𝑃𝐴

1+𝑟
). Substituting this into the objective 

function yields the first-order condition for 𝐾𝐹: 

 

ϝ𝐹
′ (𝐾𝐹

∗(𝑃𝐴. 𝑟)) = 𝑃𝐴 +
1+𝜇

𝑝
(1 −

𝑃𝐴

1+𝑟 
) (3)    

 

Intermediaries’ Maximization Problem 

The expected profit is given by: 
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𝜋𝐼(𝐾𝐼 , ∅𝐼) = 𝜃𝑃𝑀(𝐾𝐼) + (1 − 𝜃)𝑃𝑀𝐾𝐼 − 𝐾𝐼𝑃𝐴(1 + 𝜇) + ∅𝐼𝐾𝐼𝑃𝐴(𝜇 − 𝑟) (4) 

Then solves,  

𝑀𝑎𝑥(𝐾𝐼,∅𝐼) 𝜋𝐼(𝐾𝐼 , ∅𝐼) 𝑠. 𝑡 ∅𝐼𝐾𝐼𝑃𝐴(1 + 𝑟) ≤ 𝑃𝑀𝐾𝐼 (5)    

 

First-order condition: firms choose ∅𝐼
∗(𝑟, 𝑃𝐴, 𝑃𝑀) = (

𝑃𝑀

𝑃𝐴(1+𝑟)
). Substituting this into the objective 

function yields the first-order condition for 𝐾𝐼: 

ϝ𝐼
′(𝐾𝐼

∗(𝑃𝐴, 𝑃𝑀, 𝑟)) = 1 +
1+𝜇

𝜃
(

𝑃𝐴

𝑃𝑀 
−

1

1+𝑟 
) (6)    

 

The Market Clearing Conditions 

∅𝐼
∗(𝑃𝐴, 𝑃𝑀, 𝑟)𝐾𝐼

∗(𝑃𝐴, 𝑃𝑀, 𝑟) + ∅𝐹
∗ (𝑃𝐴, 𝑟)𝐾𝐹

∗(𝑃𝐴, 𝑟) = 𝐷𝐵  (7) 

(1 − 𝑝)𝐾𝐹
∗(𝑃𝐴, 𝑟) = 𝐾𝐼

∗(𝑃𝐴, 𝑃𝑀 , 𝑟) (8) 

ϝ𝐼 (𝐾𝐼
∗(𝑃𝐴, 𝑃𝑀 , 𝑟)) = 𝐷𝑀 (9) 

Where equation (7) is the equilibrium in the safe debt market, equation (8) is the equilibrium in 

the private capital market, and equation (9) is the equilibrium in the securitized debt market. 

 Proposition 1: Bond Lending Channel. Government interventions in the treasury and 

securitized debt markets have the following characteristics: 

(i) A decrease in the government net supply of treasury bonds and no change in government 

demand for securitized debt increases corporate bonds issuance and does not alter corporate 

investment. 

(ii) An increase in the government demand for securitized debt with no change in the 

government net supply of treasury bonds increases corporate investment, while not changing 

corporate bonds issuance. 
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(iii) A decline in the government net supply of treasury bonds and increased government demand 

for securitized debt rises both corporate bonds issuance and corporate investment. 

 

Proposition 1 has different implications for monetary policy: (i) firms fill the gap left by the buying 

of Treasuries in the securities debt market; (ii) firms increase the proportion of investment financed 

from (safer) short term bonds, but without an increase in the prices of the securitized debt, firms 

do not increase their level of investments. However, (iii) when the government increases its 

demand for securitized debt, the price of long-term assets increases and stimulates investment in 

capital from intermediaries. This increases, in turn, the number of assets used to produce riskless 

bonds, but with a cost associated with higher investments financed with risky debt. Finally, (iv) a 

decrease in the supply of US Treasury bonds and an increase in securitized debt, leads to higher 

securitized debt prices and channel intermediaries to increase private capital. Moreover, this 

increases the value of assets that firms use to produce riskless bonds. The government's higher 

demand for Treasury bonds reduces yields on safe securities, allowing firms to exploit the bond-

lending channel. 
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B. GRAPHS OF CHANGE IN OUTCOME VARIABLES BEFORE AND AFTER 

THE FEDERAL RESERVE’S MONETARY POLICY 

 

Figure 7. US Non-Financial Firms’ Investment after the Federal Reserve’s Monetary Policy 

Note: The graph shows the mean of the outcome variable for each quarter across treatment (Bond market access) and control 

(No bond market access) groups. Source: COMPUSTAT-Own Calculations.  

 

 

Figure 8. US Non-Financial Firms’ Cash after the Federal Reserve’s Monetary Policy 

Note: The graph shows the mean of the outcome variable for each quarter across treatment (Bond market access) and control 

(No bond market access) groups. Source: COMPUSTAT-Own Calculations.  
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Figure 9. US Non-Financial Firms’ Long Term Debt after the Federal Reserve’s Monetary 

Policy 

Note: The graph shows the mean of the outcome variable for each quarter across treatment (Bond market access) and control 

(No bond market access) groups. Source: COMPUSTAT-Own Calculations.  

 

 

Figure 10. US Non-Financial Firms’ Log Employment after the Federal Reserve’s 

Monetary Policy 

Note: The graph shows the mean of the outcome variable for each quarter across treatment (Bond market access) and control 

(No bond market access) groups. Source: COMPUSTAT-Own Calculations.  
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C. FULL REGRESSION TABLES 
 

Table 13. Change in Investment, Cash, Long-Term Debt and Employment for Treated Non-

Financial US Firms (Baseline Results)-Full Output 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

BondMkt Acc 0.00950** 0.0157** -0.0518*** 0.00705 

 (0.00441) (0.00740) (0.00510) (0.00565) 

FEDpolicy*BondMkt Acc.  0.0119*** -0.0146*** 0.0298*** 0.266 

 (0.00266) (0.00272) (0.00465) (0.370) 

Interest/Debt 0.0643 -0.0424 -0.273* 0.191 

 (0.0668) (0.0834) (0.144) (1.324) 

Log Sales 0.00443* -0.0145*** 0.0106** 0.0855 

 (0.00269) (0.00382) (0.00519) (0.129) 

Tobin´s Q 0.000703 -0.000301 -0.00235*** -0.00453 

 (0.000715) (0.000850) (0.000736) (0.00417) 

Profitability  -0.00147 0.120*** 0.129*** -0.214 

 (0.0224) (0.0249) (0.0345) (0.476) 

Leverage 0.000915*** 0.000635*** -0.00232*** -0.000138 

 (0.000113) (0.000103) (0.000229) (0.00112) 

Solvency -0.000564 -0.000733* -0.00213* -0.00465** 

 (0.000396) (0.000443) (0.00124) (0.00211) 

Log Sales^2 0.00121*** -2.10e-05 0.000869 0.0208 

Constant -0.0679*** 0.142*** 0.894*** 4.273*** 

 (0.0222) (0.0277) (0.0250) (0.499) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Observations 15,881 16,053 16,054 1,967 

R-squared 0.614 0.931 0.811 0.999 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  
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Table 14. Change in Investment, Cash, Long-Term Debt and Employment for Treated Non-

Financial US Firms (Time-Varying effects)-Full Output 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

BondMkt Acc 0.00951** 0.0157** -0.0518*** 0.00704 

 (0.00441) (0.00742) (0.00513) (0.00567) 

BondMkt Acc*2020Q2 0.0134*** -0.0146*** 0.0266*** 0.675*** 

 (0.00290) (0.00327) (0.00598) (0.0596) 

BondMkt Acc*2020Q3 0.0100*** -0.0176*** 0.0327*** 0.229 

 (0.00373) (0.00387) (0.00631) (0.523) 

BondMkt Acc*2020Q4 0.0173 0.0269 0.0328** 0.139 

 (0.0149) (0.0181) (0.0162) (0.217) 

Interest/Debt 0.0642 -0.0424 -0.273* 0.173 

 (0.0668) (0.0834) (0.144) (1.326) 

Log Sales 0.00441 -0.0145*** 0.0106** 0.0845 

 (0.00269) (0.00382) (0.00519) (0.130) 

Tobin´s Q 0.000702 -0.000304 -0.00234*** -0.00458 

 (0.000715) (0.000850) (0.000736) (0.00419) 

Profitability  -0.00149 0.120*** 0.129*** -0.207 

 (0.0224) (0.0249) (0.0346) (0.478) 

Leverage 0.000915*** 0.000635*** -0.00232*** -0.000137 

 (0.000113) (0.000103) (0.000229) (0.00112) 

Solvency -0.000564 -0.000733* -0.00213* -0.00463** 

 (0.000396) (0.000443) (0.00124) (0.00211) 

Log Sales^2 0.00122*** -2.05e-05 0.000864 0.0205 

 (0.000320) (0.000426) (0.000643) (0.0230) 

Constant -0.0679*** 0.142*** 0.894*** 4.282*** 

 (0.0222) (0.0277) (0.0250) (0.498) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Observations 15,881 16,053 16,054 1,967 

R-squared 0.614 0.931 0.811 0.999 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  
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Table 15.  Change in Investment, Cash, Long-Term Debt and Employment for Treated Non-

Financial US Firms (Matched Sample)-Full Output 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

BondMkt Acc -0.000560 0.00808 -0.0544*** 0.405 

 (0.00380) (0.00777) (0.00709) (0.682) 

FEDpolicy*BondMkt Acc.  0.00940*** -0.0154*** 0.0191***      0.305 

 (0.00329) (0.00279) (0.00522) (0.278) 

Interest/Debt 4.442*** -1.452*** 2.082** 14.89 

 (0.786) (0.514) (0.844) (41.14) 

Log Sales 0.0130 0.0847* 0.0344 -3.828 

 (0.0415) (0.0460) (0.0469) (15.60) 

Tobin´s Q 0.00837** -0.0112** 0.0189** 0.0564 

 (0.00355) (0.00471) (0.00809) (0.0881) 

Profitability  -0.0216 -0.110 0.0495 -1.091 

 (0.0798) (0.0844) (0.0794) (7.462) 

Leverage 0.0586*** 0.0819*** 0.00917 -0.290 

 (0.00988) (0.0111) (0.0119) (0.566) 

Solvency 0.000327 -0.00305*** 0.00115 -0.194 

 (0.000753) (0.000746) (0.000918) (0.418) 

Log Sales^2 0.000778 -0.00659** -0.00130 0.192 

 (0.00273) (0.00311) (0.00322) (1.020) 

Constant -0.219 -0.154 0.612*** 28.66 

 (0.158) (0.166) (0.174) (59.76) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Observations 3,192 3,196 3,197 359 

R-squared 0.701 0.890 0.795 0.997 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4 whose conditional probability of treatment is p>0.1 or p<0.9. 

The probability of Treatment was calculated by running a probit model with Bond Market Access as the dependent variable, 

controlling for firm observable characteristics.  Bond Market Access is an indicator variable equal to one if an investment grade 

US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include interest expenses/debt, 

log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% winsorized (above 2th percentile 

and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  
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Table 16. Change in Investment, Cash, Long-Term Debt and Employment for Treated Non-

Financial US Firms (Time-Varying effects, Matched Sample)-Full Output 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

BondMkt Acc -0.000634 0.00811 -0.0543*** 0.391 

 (0.00387) (0.00779) (0.00716) (0.712) 

BondMkt Acc*2020Q2 0.00773** -0.0149*** 0.0176** 0.386 

 (0.00357) (0.00354) (0.00717) (0.300) 

BondMkt Acc*2020Q3 0.0121** -0.0162*** 0.0191*** 0.280 

 (0.00469) (0.00399) (0.00692) (0.449) 

BondMkt Acc*2020Q4 -0.00576 -0.00935 0.0377** 0.305 

 (0.0149) (0.0143) (0.0187) (0.324) 

Interest/Debt 4.431*** -1.446*** 2.114** 14.84 

 (0.786) (0.513) (0.847) (42.18) 

Log Sales 0.0130 0.0848* 0.0349 -3.718 

 (0.0414) (0.0461) (0.0471) (16.05) 

Tobin´s Q 0.00851** -0.0112** 0.0188** 0.0583 

 (0.00355) (0.00471) (0.00810) (0.0925) 

Profitability  -0.0207 -0.110 0.0494 -0.986 

 (0.0799) (0.0846) (0.0792) (8.095) 

Leverage 0.0588*** 0.0819*** 0.00890 -0.291 

 (0.00988) (0.0111) (0.0119) (0.577) 

Solvency 0.000334 -0.00305*** 0.00115 -0.185 

 (0.000751) (0.000746) (0.000919) (0.433) 

Log Sales^2 0.000766 -0.00659** -0.00133 0.184 

 (0.00272) (0.00312) (0.00323) (1.049) 

Constant -0.218 -0.154 0.609*** 28.27 

 (0.157) (0.166) (0.175) (61.48) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Observations 3,192 3,196 3,197 359 

R-squared 0.701 0.890 0.795 0.997 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4 whose conditional probability of treatment is p>0.1 or p<0.9. 

The probability of Treatment was calculated by running a probit model with Bond Market Access as the dependent variable, 

controlling for firm observable characteristics.  Bond Market Access is an indicator variable equal to one if an investment grade 

US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include interest expenses/debt, 

log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% winsorized (above 2th percentile 

and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  
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Table 17. Granger Causality Tests (Full Sample)-Full Output 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

Bond Mkt. Access 0.00402 0.0133* -0.0666*** 4.522*** 

 (0.00519) (0.00799) (0.00647) (1.447) 

Bond Mkt. Access*2019Q4 0.00503 0.00101 0.0189*** -4.514*** 

 (0.00504) (0.00340) (0.00532) (1.448) 

Bond Mkt. Access*2020Q1 0.00579* 0.00254 0.0155*** 0.498** 

 (0.00348) (0.00368) (0.00601) (0.243) 

Bond Mkt. Access*2020Q2 0.0156*** -0.0139*** 0.0337*** 0.675*** 

 (0.00312) (0.00343) (0.00644) (0.0598) 

Bond Mkt. Access*2020Q3 0.0122*** -0.0169*** 0.0398*** 0.230 

 (0.00391) (0.00400) (0.00674) (0.524) 

Bond Mkt. Access*2020Q4 0.0198 0.0277 0.0412** -4.374*** 

 (0.0150) (0.0181) (0.0165) (1.440) 

Interest/Debt 0.0643 -0.0424 -0.273* -0.0716 

 (0.0668) (0.0834) (0.144) (1.322) 

Log Sales 0.00442 -0.0145*** 0.0106** 0.0881 

 (0.00269) (0.00383) (0.00519) (0.131) 

Tobin´s Q 0.000698 -0.000305 -0.00235*** -0.00541 

 (0.000715) (0.000850) (0.000737) (0.00428) 

Profitability  -0.00158 0.119*** 0.129*** -0.264 

 (0.0224) (0.0250) (0.0346) (0.461) 

Leverage 0.000915*** 0.000635*** -0.00233*** -6.19e-05 

 (0.000113) (0.000103) (0.000229) (0.00117) 

Solvency -0.000566 -0.000734* -0.00214* -0.00497** 

 (0.000396) (0.000443) (0.00124) (0.00210) 

Log Sales^2 0.00122*** -2.07e-05 0.000858 0.0203 

 (0.000320) (0.000427) (0.000643) (0.0231) 

Constant -0.0677*** 0.142*** 0.894*** 4.296*** 

 (0.0222) (0.0277) (0.0250) (0.481) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Observations 15,881 16,053 16,054 1,967 

R-squared 0.614 0.931 0.811 0.999 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  
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Table 18. Granger Causality Tests (Matched Sample)-Full Output 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

Bond Mkt. Access -0.000867 0.0100 -0.0632*** -0.428 

 (0.00484) (0.00823) (0.00794) (1.591) 

Bond Mkt. Access*2019Q4 0.00693 0.000388 0.0154*** 0.892 

 (0.00582) (0.00326) (0.00526) (2.170) 

Bond Mkt. Access*2020Q1 -0.000412 -0.00271 0.0109* 0.246 

 (0.00430) (0.00346) (0.00635) (0.352) 

Bond Mkt. Access*2020Q2 0.00907** -0.0154*** 0.0232*** 0.325 

 (0.00382) (0.00363) (0.00749) (0.314) 

Bond Mkt. Access*2020Q3 0.0134*** -0.0167*** 0.0246*** 0.260 

 (0.00486) (0.00407) (0.00726) (0.456) 

Bond Mkt. Access*2020Q4 -0.00402 -0.00982 0.0441** 1.199 

 (0.0151) (0.0143) (0.0190) (2.270) 

Interest/Debt 4.427*** -1.436*** 2.055** 6.287 

 (0.782) (0.515) (0.844) (43.44) 

Log Sales 0.0136 0.0850* 0.0354 -4.236 

 (0.0414) (0.0463) (0.0466) (15.61) 

Tobin´s Q 0.00843** -0.0113** 0.0188** 0.0497 

 (0.00356) (0.00472) (0.00810) (0.0900) 

Profitability  -0.0172 -0.110 0.0564 -2.622 

 (0.0802) (0.0846) (0.0797) (8.430) 

Leverage 0.0588*** 0.0819*** 0.00909 -0.300 

 (0.00989) (0.0111) (0.0119) (0.573) 

Solvency 0.000325 -0.00305*** 0.00113 -0.206 

 (0.000745) (0.000745) (0.000914) (0.428) 

Log Sales^2 0.000719 -0.00660** -0.00139 0.234 

 (0.00272) (0.00313) (0.00320) (1.022) 

Constant -0.218 -0.155 0.615*** 29.63 

 (0.157) (0.167) (0.173) (59.72) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Observations 3,192 3,196 3,197 359 

R-squared 0.701 0.890 0.796 0.997 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  
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Table 19. Regression with Firm FE and Time FE- With Lagged Controls and Time Effects-Full 

Output 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

BondMkt Access 0.00440 0.0179* -0.0574*** 4.161* 

 (0.00634) (0.00976) (0.00714) (2.498) 

Bond Mkt. Access*2019Q4 0.00339 -0.000550 0.0147*** -3.856* 

 (0.00507) (0.00367) (0.00553) (2.203) 

Bond Mkt. Access*2020Q1 0.00570 0.000956 0.0116* 1.477 

 (0.00409) (0.00393) (0.00622) (1.206) 

Bond Mkt. Access*2020Q2 0.0137*** -0.0150*** 0.0284*** 0.687*** 

 (0.00349) (0.00373) (0.00644) (0.0768) 

Bond Mkt. Access*2020Q3 0.0133*** -0.0184*** 0.0376*** 0.0105 

 (0.00394) (0.00425) (0.00696) (0.925) 

Bond Mkt. Access*2020Q4 0.0139 0.0244 0.0279*  

 (0.0164) (0.0196) (0.0150)  

Interest/Debt (t-1) -0.0310 0.0291 0.000537 -0.692 

 (0.0772) (0.0780) (0.150) (1.634) 

Log Sales (t-1) -0.000410 -0.00216 0.00969* 0.148 

 (0.00303) (0.00402) (0.00576) (0.270) 

Tobin´s Q (t-1) -0.000115 0.00243** -0.00103 -0.0194 

 (0.000650) (0.000960) (0.000724) (0.0286) 

Profitability (t-1) 0.0324 0.0463* 0.0820** -0.556 

 (0.0228) (0.0265) (0.0397) (1.272) 

Leverage (t-1) 0.000131 6.02e-05 -0.000899*** 0.000865 

 (0.000141) (0.000100) (0.000281) (0.00136) 

Solvency (t-1) -0.000110 -0.00108*** -1.77e-05 0.0137 

 (0.000306) (0.000392) (0.00121) (0.0231) 

Log Sales^2 (t-1) 0.000772** -0.000236 0.000798 0.0161 

 (0.000340) (0.000472) (0.000716) (0.0384) 

Constant 0.000666 0.0709** 0.886*** 6.577*** 

 (0.0226) (0.0281) (0.0281) (0.833) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Observations 13,412 13,559 13,455 1,709 

R-squared 0.639 0.936 0.818 0.999 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

lagged values of interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables 

are 96% winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  
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Table 20. Regression with Firm FE and Time FE- With Lagged Controls and Time Effects 

(Matched Sample)-Full Output 

 (1) (2) (3) (4) 

VARIABLES Investment Cash Debt>1 year Log Employment 

     

BondMkt Access 0.00775 0.0163 -0.0558*** -0.233 

 (0.00598) (0.0112) (0.00807) (4.749) 

Bond Mkt. Access*2019Q4 0.00191 -0.00118 0.0152** -0.517 

 (0.00582) (0.00384) (0.00628) (15.48) 

Bond Mkt. Access*2020Q1 -0.000836 -0.00610 0.00955 2.505 

 (0.00491) (0.00411) (0.00730) (8.851) 

Bond Mkt. Access*2020Q2 0.00750* -0.0230*** 0.0275*** 0.483 

 (0.00400) (0.00424) (0.00747) (1.775) 

Bond Mkt. Access*2020Q3 0.0118** -0.0205*** 0.0305*** 0.462 

 (0.00466) (0.00456) (0.00820) (1.524) 

Bond Mkt. Access*2020Q4 -0.0110 -0.0114 0.0225  

 (0.0172) (0.0158) (0.0181)  

Interest/Debt (t-1) -1.893*** -0.562 -0.449 -61.33 

 (0.627) (0.585) (0.966) (295.1) 

Log Sales (t-1) 0.0749** 0.0505 0.114** -2.401 

 (0.0312) (0.0427) (0.0550) (51.74) 

Tobin´s Q (t-1) 0.00158 -0.00182 0.0115 -0.212 

 (0.00401) (0.00481) (0.0108) (0.754) 

Profitability (t-1) 0.111* 0.00562 0.0694 -16.29 

 (0.0637) (0.0930) (0.0927) (46.92) 

Leverage (t-1) 0.00326 0.0158 -0.000148 1.188 

 (0.0101) (0.00966) (0.0112) (4.639) 

Solvency (t-1) 0.000843 -0.000784 -0.000191 0.845 

 (0.000766) (0.000692) (0.000959) (2.914) 

Log Sales^2 (t-1) -0.00393* -0.00484* -0.00690* 0.183 

 (0.00204) (0.00287) (0.00369) (3.322) 

Constant -0.291** -0.0123 0.381* 15.65 

 (0.121) (0.157) (0.213) (193.5) 

Quarter FE YES YES YES YES 

Firm FE YES YES YES YES 

Observations 2,793 2,802 2,795 292 

R-squared 0.723 0.870 0.767 0.999 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one if 

an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

lagged values of interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables 

are 96% winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases.  
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Table 21. Regression with Firm FE and Time FE- Alternative measurement of Cash, Debt 

and Investment-Full Output 

 (1) (2) (5) 

VARIABLES CashΩ Debt<1Year InvestmentΦ 

    

BondMkt Access 0.0145 0.0666*** 0.00596 

 (0.00898) (0.00647) (0.00696) 

Bond Mkt. Access*2019Q4 0.00152 -0.0189*** 0.00467 

 (0.00336) (0.00532) (0.00538) 

Bond Mkt. Access*2020Q1 -4.19e-05 -0.0155*** 0.00482 

 (0.00368) (0.00601) (0.00444) 

Bond Mkt. Access*2020Q2 -0.0196*** -0.0337*** 0.0159*** 

 (0.00339) (0.00644) (0.00379) 

Bond Mkt. Access*2020Q3 -0.0222*** -0.0398*** 0.0120*** 

 (0.00377) (0.00674) (0.00439) 

Bond Mkt. Access*2020Q4 0.0222 -0.0412** 0.0159 

 (0.0154) (0.0165) (0.0149) 

Interest/Debt -0.00593 0.273* -0.0561 

 (0.0847) (0.144) (0.0888) 

Log Sales -0.0127*** -0.0106** 0.00330 

 (0.00463) (0.00519) (0.00331) 

Tobin´s Q -0.000139 0.00235*** 0.000669 

 (0.000847) (0.000737) (0.000936) 

Profitability  0.142*** -0.129*** 0.0196 

 (0.0244) (0.0346) (0.0221) 

Leverage 0.000344*** 0.00233*** 0.000630*** 

 (0.000115) (0.000229) (0.000156) 

Solvency -0.000603* 0.00214* -0.000760 

 (0.000353) (0.00124) (0.000632) 

Log Sales^2 0.000545 -0.000858 0.000919** 

 (0.000495) (0.000643) (0.000375) 

Constant 0.0935*** 0.106*** -0.0245 

 (0.0297) (0.0250) (0.0270) 

Quarter FE YES YES YES 

Firm FE YES YES YES 

Observations 16,054 16,054 13,595 

R-squared 0.871 0.811 0.646 

 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 
Note: Sample includes US non-financial firms from 2019Q1-2020Q4. Bond Market Access is an indicator variable equal to one 

if an investment grade US corporation emitted bond in 2019 (Standard&Poors above or equal to BBB-). Control variables include 

interest expenses/debt, log sales, log sales squared, profitability, leverage, Tobin’s Q, and solvency. All variables are 96% 

winsorized (above 2th percentile and below 98th percentile), Data from Bloomberg Terminal and Compustat Databases. Ω=Cash 

is defined as the ratio of cash/total Assets. Φ=Investment is defined as the ratio of capital expenditures over lagged 

property, plant and equipment. 
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