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ABSTRACT 

 

This paper analyzes the relationship between the federal funds rate set by the Federal 

Reserve and the debt financing structure of startup firms. By looking at this hypothesis 

through the lens of monetary policy transmission through a “credit channel,” I aim to 

illustrate that Federal Reserve policy has much broader policy implications towards 

economic growth beyond its formal mandate of inflation targeting and full employment. 

This analysis determines if lowering the federal fund rate during the 2008-2009 financial 

crisis was associated with startup firms prioritizing traditional commercial bank loans over 

other available financing options, indicating a sensitivity to monetary policy changes. By 

analyzing the publicly available Kauffman Firm Survey (KFS) data, this analysis applies a 

firm fixed effects model to determine how this relationship exists over the seven years 

(2004-2011). The study finds that the federal funds rate correlates with firm financing 

options and, interestingly, is differentiated by firm revenue expectations. Firms with 

positive revenue expectations will follow traditional economic theory and borrow more 

through commercial loans as interest rates decrease. In contrast, firms with negative or zero 

revenue expectations fall back to using founder personal loans and will borrow more as 

interest rates increase.  
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Introduction 

The conventional wisdom among national leaders and policymakers is that for a 

healthy nation to have a thriving and robust economy, employment must be prioritized. In 

1962, the economist Arthur Okun observed that, in general, for every one percent increase in 

a country’s GDP, there is a corresponding decrease of two percent in cyclical unemployment 

(Okun, 1962). “Okun’s Law” found its way into other mainstream economic theories such as 

the Solow growth model (1962) and became a practical “rule of thumb” for many central 

bankers when balancing the dual mandate of managing inflation and pursuing full 

employment (Wen & Chen, n.d.). 

According to the U.S. Census Bureau, small businesses are the largest employer of 

Americans. Firms with less than 500 workers accounted for 46.8 percent of all private-sector 

employment (Bureau, n.d.). However, the American entrepreneur is more than just a statistic; 

they hold status in our culture. The “building a business in the garage” mantra is so ingrained 

in popular culture that it is almost impossible to separate from what is core to our country’s 

identity. One only has to turn on shows like HBO’s Silicon Valley or the reality show Shark-

Tank to get a sense of American’s reverence for the entrepreneur. 

Moreover, some of the biggest drivers of technological change and market creation 

can be tied to the actions of U.S. entrepreneurs in emerging industries. Names like Tesla, 

Google, Apple, Intel, and Microsoft dominate the household and the stock market. Before the 

tech giants’ age were the equally ubiquitous names of General Electric, Ford, and Macy’s. 

And even before those were the likes of Standard Oil, U.S. Steel, and J.P. Morgan. All of 

these giants began as small businesses. However, for every great American firm etched into 

history, there are thousands of small businesses we visit every day. 
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When a firm first begins, it usually does not have a formal cash flow model or revenue 

stream in place. These startup firms require significant amounts of funding to keep their 

ventures afloat while they grow. The technology company Uber Technologies, which owns 

and operates the popular ride-sharing and food delivery service, is a sterling example of a 

company that, even for its high market valuation, has yet to produce positive cash flow 

statistics (Uber Technologies Inc., 2019).  

How firms structure their debt and loan financing is therefore of paramount 

importance in understanding economic growth. This paper aims to understand how a specific 

policy lever – the federal funds rate – may affect entrepreneurs’ decisions when choosing the 

type of debt their firm uses.  While there are just as many strategies to fund a firm, A. M. 

Robb & Robinson (2014) note that financing broadly comes in two general forms: 

Internal Financing which comes from family or friends, the owners’ savings, the 

capital of other founders and; 

External Financing coming from more traditional debt lines such as conventional 

banking loans, commercial business loans, personal credit cards, more recent options like 

crowdsourcing sites, as well as extending equity to external partners, most notably venture 

capital firms, larger industry associated firms, and issuing formal stock options.  

Firms and their founders strategize to achieve an optimal financing structure. In this 

process, several corporate financing theories provide roadmaps. While this paper will examine 

whether patterns in the data are consistent with these different theories, it does not endorse 

any. I highlight them here to provide a good baseline for understanding the many dependent 

variables of interest, from the use of traditional bank loans to venture capital, to private credit. 
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In many cases, it could be that all these theories are valid at one point or another throughout a 

firm’s lifetime.  

Pecking Order Theory: stipulates that a firm will prioritize its capital structure 

hierarchically by first looking to internal debt before turning to formal lines of external debt 

and finally turning to the issuance of equity. The theory is based on the principle that 

managers have the best knowledge of how successful they are. Thus, they will only issue 

equity – partial ownership of the firm – if they believe the firm is overvalued in the market. 

First proposed by Myers & Majluf (1984), their theory holds that firm leadership should only 

issue debt if they are confident in the profit of an investment, and only issue equity as a last 

case scenario or if there are favorable terms available in the market. Zeidan et al. (2018) and 

Paul et al. (2007) find empirical evidence supporting this hypothesis, although it is not 

without its critics.  

Market Timing Hypothesis: popularized by Baker & Wurgler (2002), alternatively 

stipulates that firms are relatively indifferent when issuing debt or equity. Instead, firms are 

market observers and will issue whichever type of financing best suits their needs. Proponents 

of market timing state that, assuming zero transaction costs, firms’ managers should have the 

best knowledge of what rates, structure, and time-horizon work for the firm and will adjust 

their holdings accordingly. Market timing also has its detractors, who primarily point out that 

firms rarely face zero transaction costs; therefore, there must be an alternative method.  

Trade-off Theory: introduced by Kraus & Litzenberger (1973), states that there is an 

optimal mixture of debt and equity when taking into account the usually ignored benefits of 

debt (precisely, tax-related benefits) as opposed to only the costs of debt (e.g., interest, 

probability of bankruptcy). The authors hypothesized that as more debt is issued, costs should 
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increase and benefits, conversely, decrease. Thus, there is an optimal ratio where the price of 

debt is equal to the benefits. Proponents like Frank & Goyal (2007) point to a growing body 

of literature supporting the theory, but similar to the previous approaches, it also faces 

criticism (Miller, 1977).  

Surprisingly, firm financing structures have not attracted more attention from Federal 

Reserve officials or congressional lawmakers. These policy professionals set bank capital 

requirements, tax rates, and interest rates, affecting firm financing decisions. We may want to 

know if a firm prioritizes tax benefits over interest rate payments and what rate levels might 

change behavior. Conversely, were firms to be passive market participants as market-timing 

theory indicates, how can we create market incentives to prioritize the type of debt that is best 

for rapid firm growth and job creation? These are only a few examples of the rich policy 

questions available to researchers. Beyond niche market instances, no theory I have listed has 

proven dominant, let alone adequate in explaining financing decisions. This is in large part 

due to the conflicting nature of findings in the literature. Moreover, few analyses examine 

firm financing structure strategy through a strictly public policy lens.  

This paper studies how financing structures change due to the Federal Reserve's policy 

decisions, specifically through adjustments to the federal funds rate during the 2008-2009 

financial crisis. A closer look at the impact of federal monetary policy during this period 

might further improve how monetary policy transmits to American firms' decision-making. 

 

Background 

Federal Reserve officials' main policy lever when setting policy is through targeting 

short-term interest rates – the federal funds rate. While the federal funds rate is the primary 
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mechanism, significant research has shown how monetary policy transfers through other 

“policy channels.” Mishkin (1996) provides an excellent overview of the various channels. Of 

importance to this study is the “credit channel,” which flows through the financial system. 

The “credit channel” theory states that as interest rates change, the resulting national policy 

impact distorts as it works its way through the financial system. In many ways, this distortion 

is observed as a “stickiness” resulting from other constraints placed on financial institutions, 

as first identified by Bernanke and Gertler (1995). These authors proposed that banks, as 

financial intermediaries, hold a unique role in financial markets. Due to the functions 

associated with this role, banks create unique friction in markets, which can be exacerbated 

during economic crises.  Studying the “stickiness” associated with this friction provides 

researchers an insight into how specific monetary policies translate to the rest of the economy. 

This effect is primarily observed because banks are restricted from financing their 

lending through market financing – i.e., the stock market – and must rely on traditional 

deposits – checking/savings accounts – to leverage their loan portfolio. Their primary 

constraint is that there are only so many deposits that a bank can depend upon. Disyatat 

(2011) details how the level of deposits a bank must hold – i.e., their capital requirements – 

create friction as interest rates change due to the fluctuation in the opportunity cost of 

maintaining those deposits.  

Expanding upon this argument, as markets grow, they create additional complexity as 

more actors enter the market with varying degrees of expertise and disparate goals. This, in 

turn, creates asymmetric information – i.e., that certain market actors have superior 

knowledge over others due to their position or level of experience. Banks, by definition, play 

the role of intermediary, in part, to solve that problem. As such, banks occupy a special place 
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because individual borrowers will not have the knowledge nor ability to access credit markets 

without a bank’s help. Thus, the “credit channel” supports the transmission of monetary 

policy through two specific mechanisms: 

1) The bank lending channel (Bernanke et al., 2004) explains how the setting of the 

federal funds rate impacts a bank’s ability to lend by increasing or decreasing the real 

cost of lending and; 

2) The balance-sheet channel (Hall & Vila, 2002) tracks how changes in market interest 

rates affect a firm’s total net worth through the rise and fall in the value of a firm’s 

equity (or anything tied to market prices). This change in net worth will either increase 

or decrease a firm’s ability to leverage its collateral to access debt and credit. 

For example, in a scenario of expansionary monetary policy (i.e., lower rates), all else 

equal, a firm’s equity price should increase due to general positive macro-economic 

expectations in the market and the decreased opportunity cost for investors in bond markets. 

From the bank’s perspective, an increase in a firm’s net worth lowers the likelihood of the 

firm’s bankruptcy, thus decreasing the bank’s concern of adverse selection – i.e., the 

probability that a bank will lend to a borrower who will not be able to repay. The increase in a 

firm’s net worth also lowers the firm's overall risk profile because, at lower interest rates, 

firms are incentivized towards projects with high probabilities of success with lower payoffs 

if successful (Stiglitz & Weiss, 1981). These two factors should increase lending as banks will 

have less concern with well-capitalized borrowers making safe investments. In the aggregate, 

increased lending leads to an increase in investment and, ultimately, an increase in aggregate 

demand. For example, Gambacorta (2005) and Jiménez et al. (2012) argue that firm balance 

sheets have important implications for a banks’ ability to lend. Jiménez et al. (2013) also 
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detail how a healthy balance sheet induces individual banks to make riskier loans when they 

are less capitalized.  

All these behavioral decisions could significantly impact a bank’s willingness to lend to 

firms and the amount they may be willing to lend. Since these bank-level decisions likely 

have unobservable effects on a firm’s financing structure, such as restricting certain firms’ 

access to credit, the phenomena are important to note. As such, there is considerable academic 

interest in bank behavior, changes in market fundamentals, and interest rates. The majority of 

studies have focused on how banks behave, how they optimize their deposit to loan ratios, and 

how that translates to institutional risk appetite when faced with exogenous shocks, as 

opposed to how firms interact with the market. Gertler & Gilchrist (1991) and Kashyap et al. 

(1993) provided essential studies of how macro-level events impact the level of bank lending 

and how that, in turn, changes how firms chose between bonds and equity for their financing 

needs.  

Finally, this analysis must consider how financial shocks and the business cycle may 

affect bank lending practices and firm financing decisions.  For experimental purposes, the 

2008-2009 financial crisis provides an ideal exogenous shock for quasi-experimental 

purposes. While there are downsides to this approach, like the difficultly in separating the 

effect of change from the federal funds rate due to other unobserved macro-economic effects, 

the financial crisis presents an excellent opportunity to understand how short-term interest 

rates may correlate to financial lending and startup firm financing structures (Haltiwanger, 

n.d.; Harrison & Wisnu Widjaja, 2014). 
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Literature Review 

This study looks primarily at what influences firm decisions relating to their debt 

options. Hypothetically, firms should experience downstream impacts resulting from 

macroeconomic conditions that restrict or expand bank lending via a “credit channel.” That is 

why the federal funds rate remains of primary interest.  

Some studies have already described this effect on firm financing activity. Bolton & 

Freixas (2006) is an excellent example of a study with very similar aims. However, it only 

focuses narrowly on constraints banks’ experience as a result of mandated capital 

requirements. Strictly theoretical, the authors hypothesize that monetary policy does not 

change overall bank lending totals but, in fact, changes firm debt choice. They formulate that 

a firm’s decision will be conditional on a firm’s risk profile and the spread of bank loans to 

corporate bonds. They find a positive shift in the middle of the risk-market – firms that are not 

super risky but also not super safe – towards using traditional bank loans when interest rates 

rise. However, the increase is offset by reduced access for the riskiest borrowers who will be 

unable to access financing at higher rates, along with a reduction in bank loans for the safest 

borrowers, who prefer bond markets.  

Kashyap et al. (1993) and Holm-Hadulla & Thurwachter (2020) examine similar 

questions but analyze access to credit instead of capital requirements and find that as interest 

rates increase, firms shift towards corporate bond financing as opposed to traditional bank 

loans. Chodorow-Reich (2014) argues for the strong relationship between access to credit and 

increased employment, while Abdulsaleh & Worthington (2013) provide an excellent review 

of the literature related to small and new firms. 
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What stands out from the literature is the crucial role access to financing plays in 

startup success (Ou & Haynes 2006; N. Berger & F. Udell 1998). Researchers have looked 

empirically at the challenges startups face in accessing bank lending. For example, Berger & 

Udell (1998) explore the challenges of financial market informational opacity. Cassar (2004) 

highlights the sheer lack of transactional history for many startups and how this limits a 

bank’s willingness to lend. Huyghebaert & Gucht (2007) calculate the heightened risk of 

failure for young firms and how credit access steadily increases as a firm grows. 

Other factors may also relate to a startup’s access to financing.  One aspect is 

ownership structure. The literature provides some evidence that specific incorporations may 

make firms more “official” in banks' eyes (Cassar, 2004). The industry also matters. For 

example, MacKay & Phillips (2005) make a compelling case that retail firms will require a 

different financing structure and differing loan amounts than more capital-intensive 

construction firms. It is also impossible to separate the entrepreneur from the venture. Irwin & 

Scott (2010) study a founders’ characteristics and point out that some founders can tap critical 

financial resources through their privilege and history. Another factor is demographics. 

Kyereboah‐Coleman (2007) and Mijid (2014) point out that female and minority 

entrepreneurs experience higher denial rates from banks than their male counterparts. 

Throughout my review, several studies aim to accomplish similar goals to mine but 

remain substantively different. Bolton & Freixas (2000) proposes a theoretical model that 

optimizes firm financing structure between equity, bank debt, and bond financing. Looking at 

firms in early 2000, the study provides a crosstab of the choices firms make when considering 

financing options and map these decisions across a spectrum of aggregated firm risk profiles. 

It finds a stratification of firm choice based on the firm’s risk profile, with some firms 
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choosing external financing, while others chose bond financing. The study implies the 

relationship I am focused on but remains theoretical as opposed to empirical.  

More recently is Jiménez et al. (2012), which contributes to the field by studying the 

effect monetary conditions have on bank loans' issuance by explicitly looking at loan 

application records in Spain. Using a fixed effect identification method, they analyze if the 

costs of borrowing between banks and their financiers make lending more challenging during 

economic recessions. They find that higher short-term interest rates (or low GDP growth) 

lower the acceptance rate for loan applications and that those effects are more substantial for 

banks with low levels of capital. While the study’s findings are robust, they do not appear to 

conceptualize or include how firm financing structures may be related to loan applications.  

Cassar (2004) studies the potential determinants of financing structure of young firms 

and small and medium sized enterprises (SMEs). The study provides results from several 

Tobit regressions on a panel dataset of Australian firms from 1997-2000 that indicate how 

firm size, growth expectations, asset structure, organization type, and founder characteristics 

matter in determining both the choice of financing and the total amount. However, there is no 

examination of the potential relationship between federal policy setting and firm structure. 

They do not describe how these potential relationships are consistent with the Federal Reserve 

or other monetary policy makers' policy goals.   

A study that does address the Federal Reserve’s policy lever is Adams & Amel (2011), 

which analyzes the federal fund rate’s impact on bank concentration and how that translates to 

loan levels. Using Community Reinvestment Act (CRA) data and a fixed effect identification 

method, the authors find more concentrated banking markets tend to have lower loan 

origination and also experience fewer originations in response to changes in the federal funds 
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rate. However, they do not consider firm capital structure orientation as it relates to bank 

market consolidation.  

Lastly, A. M. Robb & Robinson (2014) focuses specifically on the KFS data and 

includes firm financing decisions. What makes Robinson attractive to read is the detailed 

richness of the KFS, which is one of the few longitudinal surveys of young American firms. 

While most studies in this space use panel data, the KFS is likely the best and newest data 

available for research. While Robinson introduces the KFS's potential, their study remains 

strictly descriptive. In contrast, my analysis will go further to analyze the correlation between 

the federal funds rate and firm financing options through a fixed effects model instead of 

summarizing the averages within the KFS. 

As noted, my study fits into the literature by building on our understanding of 

monetary policy transmission through bank lending and how that will impact firm decisions 

between financing options. This study will investigate whether startup firms prioritize bank 

lending over other forms of financing due to the lowering of the federal funds rate. In my 

review of the literature, this has not been attempted before. 

 

Conceptual Framework 

Given the robust evidence of a monetary credit channel and level of firm prioritization 

regarding debt financing, I hypothesize that there is a relationship between changes to the 

national federal funds rate and the unique strategy startup firms use to construct their 

financing structure when accounting for other covariates such as firm revenue. This 

relationship primarily flows through what I described earlier as the bank lending channel, 

which depends upon the “special” role banks hold when assessing asymmetric information in 
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financial markets. I hypothesize the lowering of the federal funds rate during the 2008-2009 

financial crisis should be positively correlated with startup firm’s use of bank-financed debt.  

 

Change to the federal funds rate: In response to the deepening economic recession that 

resulted from the 2008-2009 financial crisis, the Federal Reserve took steps to boost 

economic activity by reducing the prime federal funds rate towards zero. The Federal Reserve 

Board’s consensus view was that such a move would increase liquidity in financial markets 

by making lending by market actors and financial institutions cheaper. This effect works 

through the credit channel by easing costs associated with lending and reducing barriers to 

credit, all of which incentivizes banks to increase lending at a time of tightening economic 

conditions. 

 

Changes to business capital structures: If lower interest rates influence bank lending at the 

margin, firms should adjust their financing structures to prioritize traditional bank loans over 

other financing options. In practice, this should mean that when testing between the three 

financing options (external commercial bank loans, venture capital equity, and private and 

personal debt), the average change in the total amount of equity and private/personal credit 

holdings should be smaller than the average change for external commercial bank loans. For 

example, due to lowered interest rates, firms should increase commercial bank loan amounts 

instead of sourcing their finance through the issuance of equity or depending upon personal 

lines of credit. Conversely, there should be little to no change to a firms’ decision to issue 

equity due to changes to the federal funds rate.  
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Recession framework: During the crisis, both the ability of banks to lend and the federal funds 

rate declined. The federal funds rate decreased in response to the economic crisis as a pro-

growth counter stimulus. Banks’ ability to lend decreased due to both a short-term supply and 

a longer-term demand shock that lowered liquidity and increased borrower uncertainty, 

making lending more costly. By including the years when the recession occurred, I should 

delineate how lowering the federal funds rate correlates to a firms’ decision to increase its 

external bank debt when holding constant the macro-economic environment through 

recession-year fixed effects. 

 

Other economic factors and firm characteristics: While this paper's general hypothesis is 

relatively straightforward, my model must also account for other potential factors that may 

influence a firm’s financing structure. From my analysis, three firm characteristics appear to 

also interplay with the lowering of the federal funds rate. One is a firm’s assets. A firm’s asset 

stock accounts for much of its overall net worth and contributes to its ability to access credit 

markets. Another factor is a firm’s industry, which may also impact its elasticity in 

responding to interest rate changes. Some industries, such as heavy manufacturing, require 

higher debt levels than others (MacKay & Phillips, 2005). Lastly is a firm’s revenue. During 

economic downturns, expectations are that revenue will also decrease in most instances. As a 

result, firms will likely take on additional debt to offset lost revenue. However, firm revenue 

is also something that banks will take into account when considering to provide loans or not. 

Similar to how firm characteristics influence the firm’s ability to finance, so do the 

owners’ demographic characteristics. For example, gender and race disproportionately play a 

role in access to credit for women and minority owners (Mijid, 2014). As does an owner’s 
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experience, especially when considering existing relationships with banks as a result of earlier 

ventures (Nofsinger & Wang, 2011). A bank’s willingness to lend may also be influenced by 

the owner’s tenure in their specific industry (Gompers et al., 2010) and a firm’s legal status 

(Coleman & Cohn, 2000). As such, I will need to employ firm fixed effects to address this 

variation. 

 

Data and Methods 

My data come from the Kauffman Firm Survey (KFS) and cover the period from 2004 

to 2011. The KFS aims to better understand entrepreneurial activity by looking at a panel of 

approximately 4,500 firms (Farhat & Robb, 2014). The longitudinal study is one of the few 

publicly available datasets focusing on the specific components of entrepreneurial activity and 

firm financing. It is also unique in its ability to track the same group of firms from their 

founding onward.   

The target population of the KFS is all newly, independently started firms 

incorporated in the U.S. in 2004. Firm founding could be through the direct creation of, or 

purchase of, an existing business or franchise. KFS does not count or include any branch or 

subsidiary owned by a firm or created by a firm. Nor do the data include entities registered as 

non-profit organizations; it focused only on for-profit entities. My interest in this data is 

twofold. First, the KFS covers the time around the 2008-2009 financial crisis and, with the 

correct weights, is a representative sample of all U.S. startup firms. Second, the KFS provides 

as thorough and as detailed a look into firm financing data.  

I use a firm-fixed effects method to account for firm-level characteristics that are 

unchanged over time. I also use a dummy variable to account for the 2008-2009 recession and 
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interact it with the federal funds rate to distill the correlation between the funds rate and 

financing structure. The KFS data is almost ideal for my analysis due to its ability to analyze 

the data in longitudinal form, thus allowing me to understand how firms change over time 

while holding certain factors constant.   

Key variables for this analysis include the dependent variables of interest, which 

measure the type of financing a firm used during the period of interest. These break into three 

categories. First are owners’ equity issuances measured by the total frequency of firms’ 

issuing of equity and the total amount of equity issued in dollars. Second is owners’ debt, as 

measured by the total frequency of firms/owners and the total dollar amount of personal debt 

used to finance a firm. The third is commercial debt, as measured by the total frequency of 

firms holding bank loans and the total dollar amount of outstanding loan debt. By comparing 

these three options, I should determine whether interest rates impacted commercial debt 

issuance more than the personal debt and equity financing options.  

The federal funds rate is my independent variable of interest. It is publicly available 

through the Federal Reserve Bank of St. Louis and is listed in monthly increments.1 Since the 

KFS is at the firm level yearly, I compress the rate from a monthly to an annual point 

estimation. As such, I will test the yearly average, the modal value of the federal fund rate, a 

dummy variable for years that experienced an increase of the federal fund rate, a dummy for 

years that experienced a decrease in the federal fund rate, as well as the yearly change.  

I also moderate with three additional variables. To control for firm and owner 

characteristics, I use a firm-level fixed effect through the firm ID available within the KFS. 

These firm-fixed effects should control for the number of owners per firm; the owner(s)’ 

 
1 The federal funds rate is decided on during Federal Open Market Committee (FOMC) meetings, which occur 

eight times a year (bi-quarterly). 
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ethnic and racial background; gender; age; the owner experience as measured in the number 

of years in the industry and the number of businesses previously run; as well as the firm’s 

legal status. It should also cover the firm’s industry. Lastly, I account for the firm’s total asset 

holdings and its revenue expectations at baseline in the year 2004. All variables are listed 

below in Table 1 with additional explanations. 

Using these variables, I estimate the following model: 

 

𝑐𝑎𝑝𝑓𝑜𝑟𝑚𝑖𝑡 =  
0

+  
1

𝑓𝑒𝑑𝑟𝑎𝑡𝑒𝑡 + 
2

𝑟𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑡 + 
3

𝑓𝑒𝑑𝑅𝑎𝑡𝑒𝑡 ∗ 𝑟𝑒𝑐𝑒𝑠𝑠𝑖𝑜𝑛𝑡

+ 
5

𝑓𝑒𝑑𝑅𝑎𝑡𝑒𝑡 ∗ 𝑓𝑖𝑟𝑚𝑎𝑠𝑠𝑒𝑡𝑠𝑖𝑡=0  +  
6

𝑓𝑒𝑑𝑟𝑎𝑡𝑒 ∗ 𝑓𝑖𝑟𝑚𝑟𝑒𝑣𝑒𝑛𝑢𝑒𝑖𝑡=0 + +𝑖

+ 
𝑖𝑡

 

 

Where 𝑖 represents the firm’s time-invariant factors and 
𝑡
 defines the error term. 

Moreover, in the formula above 𝑐𝑎𝑝𝑓𝑜𝑟𝑚 will be substituted for the dependent variables 

listed under Dependent Variable in Table 1 since I will be looking at several options of firm 

financing – equity (frequency and total amount per year), personal debt (frequency and total 

amount per year), and lastly commercial debt (frequency and total amount per year). 
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Table 1. Variable definitions  

 

Variables Definitions 

Dependent Variable 

Total firm equity 

holding 

A continuous variable measuring firms who have issued equity in a 

given year 

The total amount of 

equity holding 

The total amount of equity issued by a firm in a given year 

Total personal debt A continuous variable measuring firms who have taken on debt from 

one of the owner’s personal accounts in a given year 

Total amount of 

personal debt 

The total dollar amount of debt used from the owner’s personal 

accounts in a given year 

Total firm external 

financing 

A continuous variable measuring firms who have taken out lines of 

credit, bank loans through the business in a given year 

Total amount of 

external financing 

The total dollar amount of business debt in a given year 

Independent Variable 

Average Federal 

Funds rate  

The average rate in the calendar year 

Modal Federal 

Funds rate 

Measurement of the most frequent rate in a calendar year 

Year increase in 

Federal Funds rate 

Dummy variable where 1 = a year saw an increase in the Federal 

Funds rate 

Year decrease in 

Federal Funds rate 

Dummy variable where 1 = a year saw a decrease in the Federal 

funds rate 

Annual Federal 

Funds rate 

Continuous variable calculating the percentage change from the start 

of the calendar year to the end of the calendar year 

Moderator 

Recession  Dummy time variable when 1 = if the year was 2008 or 2009 

Moderating Variables 

Firm Revenue 

Expectations 

Dummy variable when 1 = positive revenue and 0 when negative or 

zero revenue for the year 

Firm Assets Continuous variable measuring the total amount of assets in a firm’s 

inventory in dollars. 
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Descriptive Statistics 

Table 2 provides a layout of the descriptive statistics for my dependent and independent 

variables of interest and moderating variables that may influence a firm’s decision around its 

financing or debt structure.2 In the model specifications, I want to look at the total amount of 

loans to determine if there is a change due to changes to the federal funds rate. In total, there 

are 17,854 observations available in the dataset across approximately 4,500 firms over seven 

years. The KFS data require additional weights due to the survey design as firms occasionally 

did not respond or went out of business from year to year. I have used the appropriate weights 

within the KFS codebook and have computed the following descriptive statistics.  

Table 2. Descriptive statistics of key dependent, independent, and control variables 

 

Variables3 Mean Min Max Standard Deviation 

Equity – Venture Capital 0.0060 0 1 0.0766 

Equity – VC Amount $3,081.66 0 $1,000,000 $48,843.82 

Personal – Bank Loan 0.1165 0 1 0.3209 

Personal – Bank Loan Amount $24,121.44 0 $1,000,000 $111,042.7 

Commercial – Bank Loans 0.0648 0 1 0.2463 

Commercial – Bank Loan 

Amount 
$20,463.5 0 $1,000,000 $112,669 

Recession 0.2149 0 1 0.4108 

Revenue 0.8023 0 1 0.3983 

Firm Asset Amount $46,245.59 0 $818,750 $75,759.54 

N = 17,540      

 

 
2 The data are available on the Kauffman Foundation website and have already been processed to account for 

missing values. The current form I am using have been imputed where possible. 
3 For several dependent variables I’ve created new variables from Kauffman data. While “equity” variables were 

already coded as indicator variables, Personal loans and commercial loans were coded as string variables. I 

reduced these to indicator variables for consistency as well as to allow for further comparisons. For these 

variables there are 15,046 missing values. For the equity variable there are 27.403 missing values that will be 

removed from further analysis. 
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Interestingly, for my dependent variables has a noticeable standard deviation above 

the mean. That indicates to me there is a fair amount of variation within the data. For 

additional information, I have included Table 3, which provides a yearly breakdown of the 

federal funds rate, and Table 4, which provides an snapshot of the differences in mean 

between firms with positive revenue expectations and firms with negative or zero revenue 

expectations.  

Table 3. Average yearly federal funds rate 

Year Federal Funds Rate 

2004 1.349 

2005 3.213 

2006 4.964 

2007 5.019 

2008 1.928 

2009 0.160 

2010 0.175 

2011 0.102 

 

Table 4. Mean of firm revenue expectations at baseline 

 Positive Zero or Negative 

Firm Revenue Expectation in 2004 0.652 0.348 

 

For further review, I have compiled the correlation coefficients and p-values for three 

of my interest variables against the federal funds rate's annual average in Table 5. 

Table 5. Correlation coefficient for variables of interest 

 

Variables Coefficient P-Value 

Equity (Venture Capital) -0.0004 0.37 

Personal (Bank Loan) 0.008 0.00 

Commercial (Bank Loan) 0.002 0.01 
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Results 

I hypothesize that startup firms finance through commercial loans over other forms of 

capital formations when federal interest rates decreased during the 2008-2009 financial 

crisis. If this relationship exists, it would be consistent with earlier evidence of the monetary 

credit channel and its impact on financial markets. Using the specified fixed effects model, I 

look at several forms of capital structure – commercial loans, venture capital, and personal 

loans and regress them against several estimators of the Federal Reserve’s federal funds rate.  

If there is a relationship between capital allocation and changes in the federal funds 

rate, I should be able to examine the significance and magnitude of the coefficient on the 

federal funds rate as capital forms change across regressions. Basic economic theory would 

indicate that as loans become less expensive due to decreasing interest rates, that all else 

equal, there should be an increase in demand as more borrowers find lending prices more 

advantageous to their circumstances. That would be observed by increases in total commercial 

loan amounts. In a simple OLS fixed effect model, that means the federal funds rate 

coefficient should be negative. Conversely, when considering equity options like venture 

capital, there should be little to no association as equity considerations appear to have limited 

exposure to interest rate changes. The results in Table 6 illustrate the relationship between my 

model and commercial bank amounts. 
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Table 6. Regression of federal fund rate and firm commercial loan amount 

  (1) (2) (3) (4) (5) 

 Commercial 

Loan Amount 

Commercial 

Loan Amount 

Commercial 

Loan Amount 

Commercial 

Loan Amount 

Commercial 

Loan 

Amount 

Variables ($) ($) ($) ($) (%) 

            

Federal Fund Rate 

(FFR) Average 
-496.018 -483.949 -0.634 996.516 0.071 

 (0.225) (0.276) (0.999) (0.244) (0.212) 

Recession Dummy  -127.476 581.310 161.454 0.034 

  (0.970) (0.858) (0.958) (0.894) 

FFR-Recession 

Interaction 
 631.029 15.038 473.798 0.121 

  (0.780) (0.994) (0.807) (0.419) 

FFR-Revenue 

Interaction 
   -1,944.401** -0.174** 

    (0.036) (0.013) 

FFR-Asset 

Interaction 
  -0.011   

   (0.753)   

Constant 14,616.385*** 14,469.356*** 14,093.872*** 13,930.785*** 11.198*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) 

      

Observations 17,701 17,701 16,480 17,569 927 

R-squared 0.000 0.000 0.000 0.001 0.029 

# of firms   2,919 3,113 485 

Firm FE   X X X 

F test:   0.55 0.09 0.1 0.07 

Robust pval in parentheses 

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

 

Table 6 is a relatively clear view of the relationship between the federal funds rate 

specified as the annual average for the years 2004 through 2011. Column (1) is a simple 

bivariate regression. The coefficient is not statistically significant, but the estimation would 

imply that for every one percentage point increase in the federal funds rate, there was a 

correlated $496 decrease in commercial loan amounts per firm. For contrast, the mean for 
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commercial loan amounts in the KFS data is $15,847. Thus, the correlation is an approximate 

three percent shift in the average firm loan size. 

While this shift in firm loan size in column (1) is notable and simply conveyed, this is not 

the entire story due to omitted factors. For one, the timeframe includes the period of the 2008-

2009 financial crisis. It is hard to ignore how large an impact on both the federal funds rate 

and firm decision-making the recession had. For example, the recession could impact firms 

differently at different levels of the federal funds rate due to eligibility cliffs in bank lending 

practices. Another example is how do a firm’s revenue expectations impact the potential size 

and number of loans? The type of capital formation for firms that have positive revenue 

expectations could likely differ from those firms with zero or negative expectations. 

Similarly, firms with different asset holdings could differ in loan size and scope. Column (2) 

includes the recession variable while columns (3) and (4) take into account asset amounts and 

revenue, respectively.  

In column (2), I include an indicator variable for the 2008-2009 recession and a 

corresponding interaction term to test how the recession might impact firms through the 

federal funds rate differently. Again, the coefficient on the federal funds is not statistically 

significant at traditional levels. However, it is notable that the magnitude of the coefficient – -

$483.95 – remains relatively unchanged from column (1) even after accounting for the 

financial crisis and resulting economic recession. This is somewhat surprising since the 

recession played a large part in the decision-making of Federal Reserve officials when 

moving to lower rates.  

Column (3) includes the total asset amount as an interaction term with the federal funds 

rate. The dependent variable is also logged to help standardize the distribution. Of more 
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interest is column (4), which includes firm revenue expectations. There is a policy interest in 

how firms with differing revenue projections might be impacted differently as the federal 

funds rate changes. Will a firm with positive revenue expectations find it easier to access 

credit than those with zero or negative revenue? The same logic applies to asset amounts – 

does owning large holdings of assets allow firms to access credit more easily? Perhaps firms 

face different pressures from changing interest rates based upon their asset holdings and 

whether they may need to offset a loss in revenue due to firm-specific circumstances. 

Previous evidence would predict a negative association for firm revenue and a negative 

association with asset holdings when holding all else constant.  

Both variables have been coded to their baseline value in 2004 and are held constant 

across the panel. When adding these additional covariates, it is notable that firm revenue is 

highly correlated to firm capital structures and is statistically significant at traditional levels. 

However, asset amounts are not. One of the most exciting finds is how robust the coefficient 

on the revenue interaction term is. Interestingly, a one percentage point increase in the federal 

funds rate is correlated to borrowing approximately $1,944 less for firms with a positive 

revenue outlook than firms with a negative revenue outlook. When accounting for revenue, 

the coefficient on the federal funds rate flips from negative to a positive $996. 

Columns (5) introduces a logged version of the same equation in column (4). The skewed 

nature of the commercial loan variable – a standard deviation of $99,609 and a mean of 

$15,847 indicates a right skew due to several large loan sizes. Logging this variable should 

help normalize the distribution. It confirms the earlier results that an increase in the federal 

funds rate would result in a correlated decrease of 7 percentage points in commercial loan 

amounts. My revenue interaction term again appears robust and negative, indicating that firms 
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with positive revenue are associated with a 17.4 percentage points decrease in borrowing 

when compared to firms with zero or negative revenue. Those firms with an already strong 

foundation appear to borrow less when interest rates increase and more when they decrease 

than their less fortunate counterparts. This might show that firms with positive revenue 

projections could be considered market makers and can exact maximal value out of the 

market. This finding would confirm the theories presented in Bolton & Freixas (2006). 

Columns (3) through (5) include firm-fixed effects to account for the potential bias in 

unobserved firm-level characteristics. I have also separated the interaction terms for asset and 

revenue to further check each variable’s robustness. As I noted in my literature review, a 

firm’s founders are intensely associated with the firm’s success and failure. As such, a 

founders’ characteristics are highly correlated with access to credit; thus, they need to be 

controlled for. Since many of these characteristics are not time-varying, they are captured by 

fixed effects at the firm level.  

 In Table 7, I substitute commercial loan amounts for the total number of loans. While I do 

not anticipate much of a correlation between the federal funds rate and the number of loans a 

firm might take out, it provides another angle to understand further how interest rate changes 

might impact firms. I will also be able to decern further whether other firm characteristics – 

such as revenue expectations – have the same bifurcating effect as I found in commercial loan 

size. 
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Table 7. Regression of federal funds rate and number of firm commercial loans 
      

  (1) (2) (3) (4) (5) 

Variables  

            

Federal Fund Rate (FFR) 

Average 
0.003** 0.003** 0.003** 0.002 0.002 

 (0.014) (0.018) (0.015) (0.258) (0.258) 

Recession Dummy  0.003 0.004 0.004 0.004 

  (0.715) (0.527) (0.527) (0.527) 

FFR-Recession Interaction  -0.003 -0.003 -0.003 -0.003 

  (0.596) (0.525) (0.497) (0.497) 

FFR-Revenue Interaction    0.001 0.001 

    (0.684) (0.684) 

FFR-Asset Interaction   -0.000   

   (0.979)   

Constant 0.045*** 0.045*** 0.044*** 0.044*** 0.044*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) 

      

Observations 17,854 17,854 16,595 17,715 17,715 

R-squared 0.000 0.001 0.001 0.001 0.001 

# of firms   2,921 3,116 3,116 

Firm FE   X X X 

F test:   0.06 0.044 0.1 0.1 

Robust pval in parentheses     

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

 

 As illustrated in Table 7, the federal funds rate, while statistically significant in some 

columns, is less impactful on the number of loans a firm might take out, as noted in the small 

magnitude of the coefficients. Comparing columns (5) in tables 6 and 7 clearly illustrates this 

point. Also notable is that the findings on the revenue interaction term are non-existent in 

Table 7. Revenue does not have the same bifurcating effect on the number of commercial 

loans as it does on commercial loan size.  

 This brings me to the crutch of the argument – looking across the three forms of capital 

structures for startup firms. In Table 8, I have chosen to look at commercial, venture capital, 
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and personal bank loan amounts. I have included logged and non-logged results using the 

equation found in columns (4) and (5) in Table 6.  

Table 8. Comparison of commercial loan, venture capital, and personal loan amounts 
 

  (1) (2) (3) (4) (5) (6) 
 Commercial Commercial 

Logged 

VC 
VC Logged 

Personal Personal 

Logged Variables ($) ($) ($) 

              

Federal Fund Rate 

(FFR) Average 
996.516 0.071 -241.264 -0.012 3,361.161*** 0.087* 

 (0.244) (0.212) (0.465) (0.120) (0.000) (0.069) 

Recession Dummy 161.454 0.034 -1,475.944 -0.138 -726.076 -0.193 

 (0.958) (0.894) (0.568) (0.153) (0.762) (0.239) 

FFR-Recession 

Interaction 
473.798 0.121 -709.404 0.165* -495.197 0.016 

 (0.807) (0.419) (0.623) (0.075) (0.716) (0.854) 

FFR-Revenue 

Interaction 
-1,944.401** -0.174** -530.673 -0.254* -2,383.199** -0.099* 

 (0.036) (0.013) (0.384) (0.076) (0.028) (0.069) 

Constant 13,930.785*** 11.198*** 5,033.080*** 12.732*** 13,129.163*** 10.460*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

       

Observations 17,569 927 8,182 62 17,545 1,900 

R-squared 0.001 0.029 0.001 0.284 0.003 0.011 

# of Firms 3,113 485 1,625 34 3,112 969 

Firm FE X X X X X X 

F test: 2.247 2.247 2.247 2.247 2.247 2.247 

Robust pval in parentheses      

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

 

 

As table 8 illustrates, there is a stronger correlation between the federal funds rate and 

commercial loans than there is to venture capital which confirms my general theory that when 

rates decrease, firms will prioritize commercial loans over equity considerations. Venture 

capital and, to a more significant extent, equity consideration are non-correlated with changes 

to the federal funds rate. Also notable is the continued trend of firms with positive or negative 

revenue expectations diverging when the federal funds rate changes. While I have discussed 

at length the coefficients on commercial loans, the trend is also evident with venture capital, 
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although it remains statistically insignificant. Still, the trend remains – firms with positive 

revenue expectations are correlated to decreased borrowing amounts than their zero or 

negative revenue firm counterparts.  

 Interestingly, personal loan amounts are even more influenced by the federal funds 

rate than commercial loans. This could result from constraints on commercial lending pushing 

founders to tap into their personal lines of credit. The statistical significance on the annual 

federal funds average is robust at the p <0.1 levels. Even more interesting is the positive sign 

for these coefficients, which states that for every one percentage point increase in the annual 

average funds rate is correlated to a $3,361 increase in personal bank loan amounts. In the 

logged version, an 8.7 percentage point increase in personal loan amounts when the annual 

federal funds average increases by one percentage point. This is notable when comparing the 

magnitude between commercial and personal loan amounts, which shows that personal is 

more than three times as likely to be influenced by changes to the federal funds rate than 

commercial loans. However, this is not the entire story. As has been the case in earlier 

findings, the coefficient on the interaction term for firms with revenue is statistically 

significance, and negative indicating firms with positive revenue expectations continue to 

borrow less. What is remarkable from these findings is when combining the coefficients from 

the revenue interaction term with the federal funds rate coefficient, a story of firm revenue 

emerges. Firms with positive revenue expectations see very little change in personal loan 

amounts, perhaps in part because of access to the commercial loan market and taking 

advantage of beneficial interest rate environments by borrowing less/more when rates 

increase/decrease. However, firms with zero or negative revenue expectations are as likely to 

be locked out of the commercial loan market, forced to take less practical lending terms, or 
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must fall back on personal loans for credit. While firms with positive revenue expectations are 

market makers, those with zero or negative revenue are market-takers, prioritizing liquidly 

above other considerations.  With that in mind, I will quickly look at revenue and total asset 

amounts in further detail. 

I look at how the federal funds rate might influence other variables besides capital 

formation, such as revenue expectations and asset amounts. I noted in Table 6 the robust 

statistical significance for the interaction term for revenue and asset amounts when those two 

variables were added to the model. Table 9 provides the results for fixed effects regressions 

on these two variables as dependent variables as opposed to independent variables to further 

highlight the mechanism of how the federal funds rate interacts with firm-level decisions. 
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Table 9. Regression of federal funds rate on firm revenue and firm asset amounts  
 

  (1) (2) (3) (4) 
 Revenue Revenue Asset Amount Asset Amount 

Logged Variables (Probit) ($) ($) 

          

Federal Fund Rate (FFR) Average -0.050*** -0.014*** 627.148* 0.041*** 

 (0.000) (0.000) (0.063) (0.001) 

Recession Dummy 0.426*** 0.069*** 3,482.260*** 0.161*** 

 (0.000) (0.000) (0.001) (0.000) 

FFR-Recession Interaction -0.196*** -0.038*** 368.045 -0.020 

 (0.000) (0.000) (0.549) (0.371) 

FFR-Revenue Interaction   -403.743 0.010 

   (0.327) (0.485) 

Total Asset Amount 0.000*** 0.000***   

 (0.000) (0.000)   

Constant 0.767*** 0.777*** 28,321.233*** 8.405*** 
 (0.000) (0.000) (0.000) (0.000) 
     

Observations 16,622 16,622 16,560 15,385 

R-squared  0.022 0.003 0.007 

# of firms  3,105 3,085 3,003 

Firm FE   X X X 

Robust pval in parentheses    

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

 

 Table 9 further confirms my earlier results related to revenue and asset amounts. There is an 

unavoidable correlation between the federal funds rate and a firm’s revenue expectations. The 

statistical significance is robust in the non-logged model and logged version. It appears that 

for every one percentage point increase in the federal funds rate, there is a corresponding 

decrease of 5 percentage points in revenue expectations when accounting for other covariates. 

Conversely, every one percentage point increase in the federal funds rate corresponds to an 

increase of $627 in total asset amount for firms.  
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Finally, in Table 10, I have provided results from a quantile regression across asset 

amounts to determine if there are certain levels of assets that may be impacted differently. 

Table 10. Quantile regression of federal funds rate on firm asset amounts 

  (1) (2) (3) (4) (5) (6) 

 
Logged 

Asset 

Amount 

Logged 

Asset 

Amount 

Logged 

Asset 

Amount 

Logged 

Asset 

Amount 

Logged 

Asset 

Amount 

Logged 

Asset 

Amount 

Variables (%) Q10 Q25 Q50 Q75 Q90 

              

Federal Fund 

Rate (FFR) 

Average 
0.066* 0.041*** 0.000 0.003 -0.000 0.026 

 (0.050) (0.001) (1.000) (0.858) (0.994) (0.412) 

Recession 

Dummy 
0.412** 0.161*** 0.001 0.169 0.429*** 0.484 

 (0.010) (0.000) (0.992) (0.146) (0.007) (0.146) 

FFR-Recession 

Interaction 
-0.107 -0.020 -0.003 -0.083 -0.037 0.419* 

 (0.287) (0.371) (0.943) (0.284) (0.696) (0.070) 

FFR-Revenue 

Interaction 
-0.073*** 0.010 0.064*** 0.086*** 0.117*** -0.013 

 (0.010) (0.485) (0.001) (0.000) (0.000) (0.661) 

Constant 11.403*** 8.405*** 5.521*** 6.828*** 8.385*** 9.797*** 
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
        

Observations 15,385 15,385 15,385 15,385 15,385 15,385 

Robust pval in parentheses      

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

p<0.1 
     

 

As table 10 shows, there are some levels of significance – notably in the 10th quantile, but 

overall, there are less interpretable results in the quantile spread on asset amounts. 

 

Discussion 

When interest rates decreased in response to the economic conditions in the 2008-

2009 financial crisis, the credit channel theory predicts that firms should turn to commercial 

business loans over other forms of debt financing. With this in mind, I examined the 
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relationship between the federal funds rate and different startup debt financing structures 

using a model with firm fixed effects with a panel of approximately 4500 firms over the 

period including the Great Recession (2008-2009). 

The results of my analysis are consistent with the theory that firms will prioritize 

commercial business loans and, surprisingly, personal loans to fund their operations over 

equity options as the federal funds rate changes. Table 8 highlights these findings. 

Commercial business loans have statistical significance and magnitude over venture capital 

loans, which can be seen in columns (1) and column (3), respectively. This is further 

confirmed it a joint significance test.  

Surprisingly, personal loans have an even stronger relationship with the federal funds 

rate than commercial loans. Column (5) in table 5 provides the details. The coefficient is 

statistically significant on both the federal funds rate coefficient and the other coefficient of 

interest, the interaction between the federal funds rate and firm revenue expectations. This 

finding is again confirmed when analyzing the joint significance tests.  

An emerging story from this analysis is that liquidity remains critically important to 

firm thinking such that firms will defy conventional economic theory and borrow more as 

interest rates increase when accounting for revenue projections. This is to say that firm 

demand for loans appears inelastic.  This is seen in the results, as highlighted by the inverse 

relationship of borrowing on commercial and personal loans for firms with zero/negative 

revenue expectations. 

Firms with positive revenue expectations borrow less than their counterparts with 

negative or zero revenue expectations as the federal funds rate increases while also holding 

the recession constant. Explicitly speaking, firms with positive revenue expectations borrow 
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$1,944.40 less in commercial business loans for every one percentage point increase in the 

federal funds rate. This is in relation to the average borrowing of $20,463.50 in commercial 

loans. This finding appears equally valid for personal loans. Firms with negative or zero 

revenue expectations at baseline appear to borrow $3,361.16 more in loan amounts 

throughout the survey.  

Interestingly, looking at commercial business loans and personal loan amounts, a 

picture also emerges that firms with positive revenue favoring commercial loans over 

personal. That stands in contrast to those with negative or zero revenue expectations, which 

use personal loans to finance their operations. I can see this by studying the magnitude for the 

revenue interaction term in column (1) of Table 8 with the magnitude for the federal funds 

rate in column (5). Column (1) indicates a statistically significant and negative $1,944.40 in 

commercial loan amounts for firms with a positive revenue expectation as the federal funds 

rate increases. This is further confirmed by column (5), showing a statistically significant and 

positive $3,361.16 in personal loans for firms with zero or negative revenue expectations. 

These concurrent findings between commercial business loans and personal loans may be the 

most exciting finding. They potentially signal between which firms are market-makers – i.e., 

those which choose preferential market financing and which firms are market-takers – i.e., 

whose financing is market dictated. According to my findings, it appears that firm revenue 

may be the indicating characteristic of which firm will be which. These findings compare well 

with what others have found. While my results are different from Bolton & Freixas (2000) – 

their analysis is strictly theoretical – they align with the general theory, which states that a 

firm's risk profile determines debt financing options. Cassar (2004) also finds that firm 

characteristics determine loan type and size. 
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As such, I believe it is accurate to describe my findings as confirming earlier research 

that the federal funds can be viewed as a medium for translating monetary policy, specifically 

through a credit channel. While my results are not causal, they show the federal funds’ 

relationship extends to firm decision-making, a finding that is not frequently highlighted for 

monetary policymakers. As such, Federal Reserve officials and other federal economic 

policymakers should be aware that interest rate-setting decisions have broader influences 

beyond the traditional considerations of targeting inflation and employment. 

Intriguingly, the results indicate there is a difference in firms’ debt structure based 

upon their revenue projections. This conclusion underlines that liquidity seems to be an 

immediate requirement for any firm, and they will shift lending options to meet those needs. 

While not endorsing the theory, it lends credence to the market-timing hypothesis proposed 

by (Baker & Wurgler, 2002), with additional caveats. It also lends further evidence to 

arguments that caution is warranted when creating and implementing policies that target firm 

cashflow.  

When interpreting policy options, Reserve officials and other economic policy 

officials should consider how best to tailor levels of access to credit for firms with differing 

revenue projections. As the credit channel theory further underlines, the federal funds rate 

remains a blunt policy instrument, even if properly used. There is doubtless interface between 

the broader macro-economic effects and other policy levers such as SBA lending programs as 

well as bank capital requirements, to name a few. This analysis only highlights the 

relationship, not any causal inference; thus, it simply states there is a relationship and cannot 

direct officials of the right course. I can only confirm that unobserved factors contribute 

additional complexity to financial markets as interest rates change. 
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One other limitation to note is the measurement, at yearly intervals, of the federal 

funds rate. By compiling in year intervals, I am restricted in applying other time fixed effects 

to my model. I believe there continue to be unobservable macro-economic effects still 

influencing the estimations since the recession variable only covers two calendar years. I do 

not believe it would be hard to prove the economic results of the recession extend beyond the 

simple 2008-2009 time window for which the variable is coded. Including additional time-

fixed effects would help remedy this limitation, but I would lose all variation in my analysis 

by doing so. A particularly attractive solution would be to identify an instrumental variable to 

use as a treatment option. The variable would have to be associated with the variation of the 

federal funds rate but completely disassociated with startup capital structures. This could help 

capture the macro-economic effects still influencing my fixed-effect model. A potential area 

of exploration could be the variation in yearly FOMC votes, but this is speculation on my 

part. 

Moreover, my analysis only took into consideration venture capital as a proxy for 

equity considerations. Venture capital financing likely has several unobserved differences 

compared to other equity forms, such as angel investors or equity from other larger 

companies. A more balanced measurement of equity – such as an average across equity class 

– would add strength to the estimations.  

This is still much to take away from this research. The differentiation in revenue 

projections turned out to be the most exciting finding. Additional research in analyzing the 

differences between firms with varying revenue levels would be a beneficial follow-up to this 

study. This also applies to further examining the distribution of firm revenue to identify any 

potential discontinuities and if they might correspond to specific financial regulations or 
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federal laws. Delving deeper into the distribution of firm assets could also provide additional 

insight, as Table 10 shows.  

Another area of future interest is to study different Federal Reserve rates. The Secured 

Overnight Lending Rate (SOFR) – also known as the REPO rate, is one promising example. 

Several recent studies indicate it might be more influential than the federal funds rate for 

specific financial instruments like personal loans and home mortgages. Unfortunately for this 

study, the variable's measurement only began in 2010, thus being unusable for the question 

regarded in this analysis. If there is a silver lining to be found in the 2020 COVID pandemic, 

academics have yet another opportunity to observe the shift in interest rates as a response to 

an economic shock. There should be no issue in measuring SOFR for my next research 

opportunity.   
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