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ABSTRACT 

 

The U.S. Federal Reserve (Fed) acted in an unprecedented fashion to 

drive interest rates aggressively and creatively to the zero lower bound (ZLB) and 

employed other unconventional monetary policy (UMP) tools to provide stimulus 

to the U.S. economy during the financial crisis and the subsequent extended 

recovery period. However, despite these innovative policy tools, the U.S. 

economy realized a historically weak recovery. The unconventional monetary 

policy tools, including the expansion of the Federal Reserve’s balance sheet by 

purchasing longer dated securities, paying interest on reserves, and providing 

forward guidance, structurally changed the conduct and implementation of 

monetary policy from the post-WWII experience. Significant research has been 

developed that describes and analyzes the impact and effectiveness of this 

experiment in using unconventional monetary policy tools to stimulate the 

economy. However, very little research has been conducted that studies the 

response of various economic actors to the Fed’s reversal of these emergency 

measures as it sought to rein in a potentially overheated economy or counter 

incipient inflation.  

When the Fed methodically raised interest rates from 2015 until the end of 

2018 investment spending, as indicated by private nonresidential investment 

spending, did not slow as expected according to mainstream economics or as 

evident in prior periods of monetary tightening. This anomaly should also be 
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evident in measures at the firm level as firm investment outlays comprise the bulk 

of the GDP reported private nonresidential investment spending.  

This research study determined that firm level investment spending, as 

represented by the growth of total assets, did not respond negatively to the 

Federal Reserve’s actions that raised interest rates. Other factors such as the 

general improvement in GDP growth, improved business confidence in the 

national economy, and greater optimism of near-term firm prospects explain to a 

far greater degree the growth in total assets compared to Fed activity. Effectively, 

factors contributing to improved business confidence overwhelmed the Federal 

Reserve’s intention to slow investment growth by raising interest rates.  

This research supports the Bernanke et al. (2019) proposal and Hebden 

and López-Salido’s (2018) research that indicate a stimulative monetary policy 

when rates are constrained by the effective lower bound and characterized by a 

lower for longer (L4L) monetary posture results in better output and inflation 

outcomes. Further, this research offers empirical evidence of Bernanke’s caution 

that although L4L results in better outcomes, there is a potential for output and/or 

inflation overshoot forcing the Federal Reserve to abruptly reverse policy stance, 

a scenario played out by the Federal Reserve soon after it stopped tightening at 

the end of 2018. The results here expand the work completed by Khan and 

Upadhayaya (2018), and Konstantinou and Tagkalakis (2011) that business 

confidence has a significant influence on business investment spending by 

analyzing the response of business decision makers during an unprecedented 
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time as the Federal Reserve removed emergency measures and turned to a 

tightening regime.  
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CHAPTER 1 

INTRODUCTION 

 

Since the end of the Great Recession global economies have suffered 

from the weakest economic rebound since WWII. With minimal and sometimes 

conflicting fiscal policies, global central banks instituted creative and 

unconventional monetary policies to stimulate their economies. With mixed 

results, global central banks pushed mainstream economics to the extreme by 

reducing interest rates to zero percent and, in some cases, below zero (negative 

interest rates) to encourage credit creation, investment spending, and stimulate 

demand. Still plagued by moribund economic growth and fearing the onslaught of 

destructive deflation reminiscent of the Great Depression, the Federal Reserve, 

as well as other developed country central banks, instituted additional 

unprecedented measures to add stimulus to their economies. Known as 

unconventional monetary policy (UMP), these innovative tools include 

quantitative easing, paying interest on reserves both required and excess, and 

forward guidance.  

Termed quantitative easing or QE, the Federal Reserve instituted a 

program of purchasing longer dated debt securities to bring down longer maturity 

interest rates. Until 2013 the Fed conducted three rounds of large purchases of 

longer dated securities known as QE1, QE2, and QE3. Each program varied in 

terms of the securities purchased, the amount purchased, or the stated length of 

time each program would last. The QE programs greatly expanded the Fed’s 
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balance sheet and reserves available to the banking system. Coupled with 

another groundbreaking policy of paying interest on bank reserves, these new 

tools changed the structure of monetary policy (MP) implementation. Gradually 

and with significant delays these UMP tools did impact economies (although 

asymmetrically) through the traditional credit creation, investment spending and 

consumer spending channels and brought about improved real GDP growth and 

lower unemployment.  

By 2015, six years after the declared end of the recession, the growing 

U.S. economy began to exhibit signs of pressure on labor markets. In response, 

and as a preemptive move to head off what the Federal Open Market Committee 

(FOMC) felt was a rate of inflation soon to reach the Federal Reserve objective of 

2%, the Fed instituted the first increase in short term interest rates since before 

the financial crisis (FOMC, 2015). For the following three years, the Federal 

Reserve employed a methodical policy of periodic interest rate increases. As the 

Fed raised the benchmark fed funds rates, it also increased the interest rate paid 

on bank reserves. From equity market lows in January 2016 after the Fed had 

begun raising short term interest rates, the financial markets performed 

positively, with the S&P 500 Index hitting new record highs. The Federal Reserve 

continued to raise rates through December 2018. By October 2018 the initial 

equity markets complacency with rate increases turned into fear that the Fed 

would or had already gone too far and risked stifling a buoyant economy. Equity 

markets became increasingly volatile. From an S&P Index high of 2931 in 

October 2018, the Index suffered a near 20% correction by late December 2018. 
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The Fed abruptly stopped raising interest rates in December 2018 and within the 

next six months reversed course and began lowering rates.  

 This research examined the response of the investment channel in 

transmitting monetary policy by examining firm level investment decisions 

evidenced  by changes in total assets. Investment spending comprises 

approximately 14% of GDP annually. During this period of increases in interest 

rates the traditional investment transmission channels for MP did not respond as 

expected. From 2015, when the Fed first started raising interest rates, until the 

end of 2018 private nonresidential investment spending did not slow. A more 

micro analysis conducted in Chapter 2 of this study reflects that firm level 

investment as indicated by total assets not only did not slow in response to the 

Federal Reserve increases in interest rates but continued to increase. This 

response was evidenced in the universe of investment grade and non-investment 

grade firms included in this study. Non-investment grade rated firms evidenced a 

somewhat less dramatic contrary response, but no discernable reduction in 

investment spending as interest rates increased. 

This apparent anomaly begs the question of why this was the case. 

Chapter 3 pursues insights into the factors that influenced investment decision 

makers, chief financial officers (CFOs), encouraging greater investment spending 

thus overwhelming the intended impact of Federal Reserve actions. The results 

of analyzing CFO survey responses indicates their initial lack of optimism in the 

national economy and the near term prospects for their firms dramatically turned 

into near record levels of optimism just as the Federal Reserve was embarking 
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upon an aggressive interest rate increase regime. The results here reflect a 

building business confidence that encouraged greater investment spending and 

evidenced a stronger explanatory influence over investment decision makers for 

the persistent growth in investment during a period of increasing costs of capital.  

Ultimately the Federal Reserve’s efforts to slow the economy through 

increases in interest rates did not influence investment decision makers at the 

firm level to reduce investment. Instead, growing confidence in the outlook for the 

national economy and for the near-term prospects of their firms had far more 

influence on investment decision makers and resulted in increased investment 

spending over the subject period.  

The period analyzed in the study is a limited window into a historically 

unique period in U.S. monetary history and considered the impact of non-Federal 

Reserve factors on firm investment decision makers coming out of an ultra-low 

rate environment.  

This research combines a detailed analysis of the unexpected response 

by investment decision makers to the Federal Reserve’s moves away from 

unconventional monetary policy and the zero lower bound of interest rates (ZLB) 

with the analysis of the more influential impact of the factors that led to improved 

business confidence thus encouraging greater investment spending.  

Chapter 2 analyzes data and provides conclusions on investment 

spending by publicly rated non-financial firms over the subject period starting with 

end of second quarter of 2013 (2013Q2) until the Fed stopped tightening at the 

end of 2018 (2018Q4).  
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Chapter 3 pursues the question of which factors might have been 

influential in supporting investment decision makers to continue to increase 

investment spending and overwhelm the actions of the Federal Reserve to 

reduce spending.  

Finally, Chapter 4 discusses the overall research results and conclusions 

and the contribution of this research on established theory, thinking, and policy 

regarding the efficacy of Federal Reserve monetary policy as the Fed moves out 

of a period of unconventional monetary policy toward a more normal policy 

stance.  
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CHAPTER 2 

FIRM RESPONSE TO THE RETURN TO NORMALCY 

Introduction 

 

This chapter examines the impact of the Federal Reserve’s change in 

monetary policy leading to increased interest rates on industrial firm investment 

decisions. The subject period is from 2013Q2 through the end of 2018. The 

subject period begins four years after the declared end of the recession triggered 

by the financial crisis. The empirical evidence included here details that, counter 

to economic theory and post-war experience, firm investment spending, as 

reflected by increasing firm total assets, continued even though firm cost of 

capital was rising due to increases in short term rates.  

This research investigated the effectiveness of the investment spending 

channel for the transmission of monetary policy following an unprecedented era 

of unconventional MP as the Fed began to remove the extraordinary amount of 

accommodation implemented during and in the aftermath of the financial crisis.  

Research Question  

 How did the investment channel respond to the reduction in stimulus 

brought on by the end of quantitative easing followed by increases in nominal 

interest rates as the Federal Reserve moved away from the zero lower bound? 

Firm level data show that this period of reduced accommodation leading to 

tightening of MP through higher interest rates did not curtail firm level investment 
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spending as would have been expected given post-WWII experience and 

macroeconomic theory.  

 In mid-2013, the Federal Reserve began the process of slowly and 

methodically reducing its stimulative monetary stance. The first rate increases 

began late in 2015 after a deliberately patient policy stance described as “lower 

for longer” (L4L) and forward guidance thus providing long lead time prior to lift 

off by telegraphing the Federal Reserve’s intention to raise nominal rates. Over 

the ensuing three years the Fed continued to remove stimulus from the economy 

and gradually initiated a more contractionary MP stance by increasing nominal 

interest rates from the zero lower bound to the 2½% to 2¾% range by end of the 

fourth quarter of 2018. Importantly, given the historic low levels of interest rates 

coupled with modest inflation, real interest rates remained negative until mid-

2018, although the action of the Federal Reserve by increasing nominal rates 

telegraphed the Fed’s intention to slow the economy. The abrupt reversal of the 

Federal Reserve’s posture at the end of 2018 and mid-2019 suggests that the 

Fed may have erred in countering a perceived overshoot of stimulus.  

The first section of this chapter will examine and review the broad scope 

of literature discussing the credit and investment transmission channels of 

monetary policy and the impact of the Federal Reserve’s unconventional 

monetary policy tools adopted during the financial crisis. The literature review 

reveals a gap in the analysis of the impact when the Federal Reserve moves 

away from the ZLB and returns to a more “normal” interest rate environment.  
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The second section of this chapter outlines the conceptual foundation and 

research approach to understanding what happened during the period under 

review and then moves into the research methodology and data collection 

method.  

The final section of Chapter 2 discusses the results of this research, a 

summary of the findings including an explanation of why this effort is important, 

and the implications of these findings for policy and future research.  

Literature Review 

A significant amount of literature exists on the basic macroeconomics of 

monetary policy transmission channels from the mainstream schools of economic 

thought including neoKeynesian, monetarist, and neoclassical perspectives. The 

well-known and often cited work by Friedman and Schwartz (1963) detailing the 

history of monetary policy in the U.S. and more recent work by Bernanke (2000) 

with Harold James that analyzes the failures of U.S. economic policy during the 

Great Depression (pp.70-107) lay the foundation of modern understanding of 

how monetary policy works through the market mechanism to impact economic 

growth, inflation, and employment. Tobin’s (1978) work focuses more directly on 

monetary policy transmission through the credit channels. Simply stated, Tobin’s 

Q is a ratio of gross investment spending and the market value of inventory 

replacement. Recognizing the difference has provided insight into the 

effectiveness of monetary policy although he cautions that credit squeezes are 

not always a MP phenomenon as other factors can come into play to reduce 
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credit to certain segments of the economy. The financial crisis starting in 2008 is 

the most recent example.  

The Taylor (1993) rule provides an empirical formula for adjusting interest 

rates in response to inflation levels and targeted inflation levels. Taylor details the 

theoretical underpinnings of setting interest rates, therefore monetary policy, 

through a rules-based regime to control and reduce inflation. Romer et al. (1990) 

ask the question of how monetary policy impacts GDP growth by examining the 

credit transmission channel. Their research approaches the credit channel 

through both the impact on bank reserves, referred to as the “money” view, and 

the impact on bank credit creation, deemed the “lending” view. During the subject 

period and as a result of the unprecedented nature of the Federal Reserve’s 

monetary policy, banks have been flush with excess reserves held at the Federal 

Reserve. Because of this historic change in excess bank reserves, 

considerations of the money theory or the debt theory in credit transmission as 

detailed by Romer et al. (1990) are rather moot.  

Not all academic articles support the notion that lowering interest rates 

has a positive impact on credit creation or acts as an effective counter-cyclical 

policy. In more recent research published after the financial crisis but analyzing 

the pre-crisis period 1980-2008, Dore et al. (2013) question the causal 

relationship between interest rate changes and private nonresidential investment 

spending as well as other macroeconomic inputs into GDP. The results of their 

vector autoregression (VAR) model argue that the investment transmission 

channel does not necessarily work as expected and suggest that the level of 
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demand in the economy and profits are the prime drivers of investment spending. 

Of course, that begs the question of what is driving the demand in the economy if 

not, to a certain extent, Fed monetary policy stance and the price of money 

(interest rates).  

The credit and investment transmission channels do not have to be 

separate and distinct channels for MP to impact the general economy. Bernanke 

and Grietler (1995) accept that the credit channel has some type of importance to 

MP transmission, but do not think of the credit channel as a “distinct, free-

standing” alternative to conventional interest rate effects (Bernanke & Grietler, 

1995, p. 28). The research conducted in this paper does not assume that the 

credit and investment channel is a free-standing alternative, but, perhaps, a 

distinct channel due to the characteristics of its response to MP. Bernanke and 

Grietler (1995) observe that the response by business fixed investment does lag 

after a MP shock, and the lag is more pronounced during recessions. They 

explain the lag as the result of a snowballing effect where firm borrowing ability 

(credit worthiness) and the increased costs of financing reduce longer termed 

investments (Bernanke & Grietler, 1995). The results of this research are counter 

to their observation. During the subject period when the economy continued to 

struggle with a historically weak recovery, business investment did rebound as 

evidenced by continued growth in total assets despite Federal Reserve actions to 

increase interest rates.  

The relative indebtedness of firms can be a moderating variable when 

analyzing the effectiveness of the credit channel for MP transmission. 
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Breitenlechner and Scharler (2020) pursue this reasoning as they researched the 

impact of private sector debt on MP transmission. Breitenlechner and Scharler 

found that interest rate increases have the potential to reduce the value of firm 

asset collateral values thus reducing the amount of debt investors are willing to 

extend. The result would be increased sensitivity of those firms to interest rate 

increases thus increasing the transmission MP to the general economy 

(Breitenlechner & Scharler, 2020). 

 In late 2008 the environment for conducting monetary policy changed 

dramatically with the Federal Reserve ushering in an era of unconventional 

monetary policy as frustration mounted with the anemic response to its early 

move to lower interest rates to the zero lower bound.  

The Federal Reserve was not the first central bank to institute 

unconventional monetary policies. Japan has experienced persistent deflationary 

pressures since the collapse of its asset price bubble in 1991. The Asian 

Economic Review Journal (2014) offers several articles describing and explaining 

Japan’s persistent deflation and the Bank of Japan (BOJ) MP response. The BOJ 

cut its official interest rates to the zero lower bound in February 1999. Not 

generating the desired response in price levels, the BOJ moved to institute 

quantitative easing in March 2001. Japan’s experience provides important 

insights to the Federal Reserve in its fight to prevent deflation and maintain price 

stability post crisis. Nishizaki et al. (2014) examine structural factors in the 

Japanese economy that are hindering the economy’s response to BOJ stimulus 

efforts. While no individual factor is singled out as the primary culprit, they 
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suggest that when combined these structural factors have overwhelmed the BOJ 

efforts so far. They continue with the caveat that new qualitative and quantitative 

measures instituted by the BOJ in 2013 indicate some improvement in the 

Japanese economy.  

 Shioji (2014) focuses on the potential “pass through” effects of 

quantitative easing (QE) on currency levels. The article sites evidence of price 

pressures on domestic imports as a channel for QE to affect inflation. Shioji 

points out that the flattening of the Phillips Curve experienced in Japan (and the 

U.S.) indicates that large amounts of stimulus will result in only small movements 

in inflation. Given similar experience in the U.S. with unemployment levels 

moving to historic levels at nearly 3%, the Phillips Curve has flattened out from 

the pre-1990s experience, and Shioji’s (2014) work is instructive to the Fed. 

Shioji’s focus on the exchange rate channel is different and additive to recent 

U.S. authored analysis of the impact of unconventional monetary policy impacts 

as well. 

The central research question focuses on the U.S. experience after 

interest rates were reduced to the zero lower bound (ZLB) and the institution of 

unconventional monetary policy. Ihrig et al. (2015) describe the basic operating 

approach of the Federal Reserve in the post-crisis world. Their description 

explains why the pre-crisis routine of setting the fed funds rate through 

purchases of securities in the open market no longer works in a world of super 

abundant reserves and a policy of paying interest on reserves. Since the 

institution of UMP, academia and practitioners continue to learn about the 
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effectiveness and asymmetrical impacts of these tools. Kuttner (2018) takes 

stock of what has been learned from nine years of UMP. Di Maggio et al. (2016) 

provide a more detailed analysis of the asymmetrical impact of UMP and the QE 

programs in particular. Their research reveals that the impact of QE was to 

improve the price performance of the specific assets that the Fed was buying 

with little spillover effect. When the Fed came in to buy mortgage backed 

securities (MBS) and related U.S. agency securities in the initial QE1 program, 

the MBS sector outperformed other debt instruments (Di Maggio et al., 2016). 

The impact over time became increasingly specific to the issues purchased by 

the Fed. DiMaggio et al. (2016) further argue that the Fed is effectively interfering 

with the market’s role of allocating credit. 

 Among the most complicating developments has been the policy of 

paying interest on required reserves (IORR) and on excess reserves (IOER). 

This policy development was instituted in December 2008 as the Fed reached 

the zero lower bound in interest rates. As massive bank reserves have 

accumulated, the Fed is now forced to continue to pay IORR and IOER until 

reserve balances are reduced. This new policy has led to the realization that 

managing IORR and IOER rates has become more important than the level of 

the fed funds rate in implementing changes in MP. Dutkowsky and VanHoose 

(2018) analyze the critical balancing act the Fed employs in managing bank 

reserve levels that influence incentives for bank lending. The authors examine 

differing bank behavior regimes given different interest levels paid on reserves 

and market rates (fed funds). They show that the Fed has made a regime shift 
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away from targeting the fed funds rate to managing interest rates on required and 

excess reserves to implement monetary policy, which bears directly on bank 

willingness to create loans and extend credit.  

In an analysis of the literature on global UMP, Bhattarai and Neely (2020) 

termed this policy experiment a qualified success, but recommended its use be 

limited to crises response or when the ZLB constrains traditional monetary policy, 

which clearly suggests that central banks will be able to move away from UMP 

and toward a more “normal” MP stance. However, moving away from UMP has 

been fraught with unexpected and undesirable reactions.  

Of the body of research that focuses on the credit and investment 

spending transmission channels during this period of UMP, very little, if any, 

research has been conducted as to how these channels behave as UMP is 

removed. Chen (2018) analyzes the impact of the credit channel transmission 

mechanism and the welfare effects of inflation and taxes, indirectly exhibiting that 

MP does work through the credit channel. However, Chen’s work assumes no 

interest paid on reserves, an assumption that makes his conclusions less useful 

in understanding the current IORR and IOER MP environment. Aysun et al. 

(2018) question whether the credit transmission channel is, indeed, still alive. In 

an extensive study, the authors develop a universe of nearly 8000 firms to study 

the credit transmission function although in a stimulus MP environment. They 

divide the pool of firms into four risk and credit spread categories and compare 

their funding costs expressed in the credit spread firms pay on debt both before 

and after the crisis. Their results reflect an asymmetrical impact from monetary 
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policy as borrowing spreads were insensitive to changes in MP, but many firms 

benefit from lower overall costs of funds (Aysun et al., 2018). Credit spreads 

reflect the impact on funding costs, but only indirectly offer insight into credit 

creation and investment spending. The research completed here improves upon 

Aysun et al. (2018) by considering the subsequent period of aggressive Fed 

moves toward higher interest rates, the move toward normalcy, and by focusing 

on more direct measures of the impact of Fed tightening on firm investment 

decisions discussed in detail below.  

In the post-crisis world of monetary policy, new terms and expressions are 

developed to describe a changed operating environment for the Federal Reserve 

and monetary policy with much of the most relevant literature emanating from 

Federal Reserve working papers and former or current members of the Federal 

Reserve or staff. Post-crisis discussion centers around the effectiveness of 

continuing to follow traditional (pre-crisis) monetary policy rules for setting 

interest rates such as the Taylor rule (Taylor,1993) or of rules described by 

Bernanke (2017a) that will result in better inflation and output outcomes when 

coming out of a period of protracted low interest rates. 

The research conducted by Bernanke (2017b) and Hebden and López-

Salido (2018) is important in understanding the results of this research. 

Operating when interest rates are at the ZLB, or as expressed in recent literature 

the effective lower bound (ELB), monetary policy rules need to be reworked. As 

the Federal Reserve has concluded that negative nominal interest rates would 

not be effective as a macroeconomic tool toward stimulating the U.S. economy, 
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Bernanke offers an alternative with a more effective impact. Bernanke’s (2017a, 

b) temporary price level targeting (TPLT) proposal implemented as a policy path 

of lower for longer (L4L) would result in more stimulus to the economy through 

increased inflation expectations. Through over 500 simulations of the Federal 

Reserves’ FRB/US model, Hebden and López-Salido (2018) test Bernanke’s 

TPLT proposal against the simulated effectiveness of the Taylor rule. The results 

of these simulated tests support Bernanke’s proposal as generating superior 

output and inflation results in an environment of ELB. However, Bernanke 

cautions that there remains the potential for unintended overshoot of inflation 

and/or output (Bernanke, 2017a).  

The empirical results of this research support Bernanke’s proposal that the 

L4L posture of the Fed implemented through forward guidance did result in an 

aggressive expansion of firm investments after a period of stagnation. Further, 

the lack of subsequent moderated response by firm investment decision makers 

to increases in real rates reflect Bernanke’s caution that the L4L policy may 

generate (in this case) an output overshoot.  

Conceptual Foundation 

Relevant Theory 

This research approach is positivist using secondary data to describe the 

impact on investment spending by firms as the Federal Reserve reduced its 

aggressive stimulus policies following the financial crisis and moved toward 

normalizing monetary policy (Brainard, 2017) requiring a contractionary monetary 

policy stance. The results of this research broaden the existing understanding of 
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the impact on the credit and investment channels as represented by firm 

changes in total assets during the unique post-crisis period as the Federal 

Reserve moved away from unconventional monetary policy and the ZLB.  

Prior research on credit channel transmission by Romer et al. (1990) 

focused on the response of bank deposit and lending functions to monetary 

policy shocks. Principally they argue that the primary transmission channel is 

through changes to bank liability costs imposed on bank reserves held at the Fed 

and the resulting increases in funding costs to banks. Romer et al. (1990) directly 

challenge prior theories arguing that monetary policy works through the credit 

creation or lending side of bank balance sheets. Imperfections in the credit 

markets provide leverage to Fed policy as bank loans are considered unique and 

therefore changes in bank credit availability directly impacts the economy overall. 

According to Romer et al., “…the evidence is instead much more consistent with 

a conventional textbook account in which the Federal Reserve's influence over 

the economy stems from the impact of monetary policy on the stock of 

transactions balances” (Romer et al., 1990, p.197). They extend this conclusion 

stating that loans, therefore credit availability (or rationing), is not a significant 

vehicle for transmitting MP.  

However, with the advent of UMP the operating environment that led to 

the conclusions of Romer et al. (1990) is dramatically different. They detail the 

impact of changes on reserve levels instituted by changes in monetary policy as 

the driving force of how the credit channel impacts the economy overall.  In the 

post-crisis era of superabundant reserves, the Fed suffers a severely diminished 
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capacity to influence bank behavior or reserve costs by manipulating reserve 

availability. Another significant unconventional monetary tool that creates a vastly 

different operating environment today than the Romer et al. (1990) study is the 

Federal Reserve’s policy of paying interest on reserves, both required and 

excess reserves. It is in this new world of UMP that this research describes the 

response of firm’s investment decisions as the Fed moves away from persistent 

stimulus and toward a more normal stance.  

Aysun et al. (2018) offer a useful model that guided this research although 

with notable differences. Changes to funding spreads, the focus of Aysun et al. 

(2018), reflect the impact of Fed MP on funding costs to firms thus only indirectly 

offer insight into investment spending and do not capture the true impact of either 

stimulus provided by the MP or a contraction of MP. This research employs a 

more direct measure of MP effects on investment spending: firm total assets. 

Going beyond the impact of a change in cost of funds, this research directly 

measures the impact of MP on firm longer term investment decisions as reflected 

in total assets during the period of initial forward guidance in mid-2013 of a 

reduction in the Fed’s buying of longer dated securities (QE) until the end of the 

Fed’s move to normalcy at the end of 2018.  

The subject time period begins with the second quarter 2013 (2013Q2) 

when Fed Chair Bernanke first publicly mentioned that over the next few FOMC 

meetings the Fed could begin to reduce purchases of longer dated treasuries 

(QE3) through to the end of 2018 when the Fed abruptly stopped increasing 

interest rates (Bernanke, 2013).  Well established monetary theory anticipates 



 

19 
 

that when the Fed increases interest rates to slow the economy, the transmission 

of this policy throughout the economy is accomplished through various economic 

channels including the credit and investment channel. The data, however, reflect 

that aggregate investment spending did not slow as expected. Describing this 

anomaly will broaden overall understanding of how the structural changes 

brought about through UMP has forced a change in monetary policy 

implementation with a need to reconsider the impact of a tightening regime from 

the pre-crisis experience.  

Research Methodology  

Description of Data   

To describe the impact on investment spending as a result of the Federal 

Reserve’s change in MP toward a more normal stance, this research paper 

gathered firm level details of total assets, cash and short term securities, 

inventories and long term debt (LTD). The data was gathered for the period 

2013Q2 through 2018Q4 and was obtained primarily through COMPUSTAT 

using the Wharton School database (https://wrds-www.wharton.upenn.edu).  

As mentioned earlier, Aysun’s et al. (2018) model seeks to evidence the 

impact of Fed monetary policy changes on the credit transmission channel 

through changes in borrowing spreads by firms. However, borrowing spread 

changes are an indirect and imprecise method of determining the impact upon 

firm’s investment decision making in response to interest rate changes. An 

example is that firms with substantial debt comprised of fixed interest rate bonds 

will show very little change to firm interest expense regardless of changes in 
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interest rates. On the other hand, many lower credit quality firms may have been 

excluded from the fixed rate bond markets, thus their funding may be limited to 

short-term debt where their costs of funds will clearly be impacted by changes in 

interest rates. The aggregate impact across firms will be inadvertently biased by 

the lower credit quality and smaller firms.  

This research analyzes the impact on investment grade rated and a 

subset of non-investment grade rated firms. Institutional financial ratings, such as 

those developed by Standard & Poor’s (S&P), Moody’s, and Fitch, directly reflect 

the relative credit quality of firms and are a determining factor of a firm’s 

borrowing spreads within a market defined and limited range. Changes to 

borrowing spreads will be more sensitive to a change in ratings than most 

exogenous factors including interest rate levels. The determination of credit 

quality and borrowing spreads are inherent in the publicly available financial 

ratings developed by Standard and Poor’s. The research conducted here 

considers only firms with S&P long term debt ratings and segregates firms by 

their ratings. The following credit ratings were included from highest credit quality 

included in this research AA to lowest (BB/B). The number of firms in each rating 

subcategory are: AA rated n=22, A rated n=108, BBB rated n=234-258 and 

noninvestment grade rated (BB & B) n=410-439 (BBB and BB/B are a range as 

the number of firms fluctuated during the subject period as firms move in and out 

of specific credit rating.) The universe of rated companies was scrubbed of 

financial firms as this research is only interested in MP effects on industrial/ 

nonfinancial firms. This approach is dissimilar to prior research such as the 
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Aysun et al. (2018) study as firm investment is equated to increases/decreases in 

total assets as opposed to firm specific funding spreads or bank credit 

availability.  

A limiting factor when conducting analysis of the data from the universe of 

firms in this study is the uneven periodic reporting conventions of firms. The 

higher credit rated firms, AA, reported total assets on either on a quarterly, or 

only a semiannual basis, whereas the A rated firms and below report total assets 

on a quarterly basis. The result reduces the number of observations when 

constructing regression analysis on the universe of firms although the period of 

observation remains the same. The research method employed here remains the 

same for all rating categories. Chapter 2 analyzes the firm data on each credit 

category to determine if credit played a role in the sensitivity of firm investment 

decisions to increases in interest rates.  

During the usual semiannual congressional hearings on U.S. monetary 

policy in June 2013, Chairman Bernanke first telegraphed to the investment 

community and the general public the Federal Reserve’s intention to reduce the 

aggressive stimulus that had been in place since 2008 in response to the 

financial crisis (Bernanke, 2013). This overt announcement of future intended 

interest rate changes is referred to as forward guidance and has become an 

institutional policy tool of the Federal Reserve. Tracking the periodic increases in 

interest rates with firm total assets, this research shows how investment 

spending was impacted by Federal Reserve monetary policy at the firm level. 

Segregating firms by credit rating is similar to the Aysun et al. (2018) 
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methodology described above, however the data point for interpreting the impact 

of increases in interest rates, total assets, differs markedly.  

Total assets, the dependent variable, directly measure changes in firm 

investments. Firm total assets include the income producing tangible and 

intangible assets that firms employ to generate cash or, in the case of current 

assets, liquidate into cash. Investments made by firms result in increases in 

assets based upon the acquisition costs of those investments. Longer term 

assets reflect firm management’s expectations of firm performance, market 

opportunities, and expected net return on investments over the longer (more than 

one year) time horizon. Net returns are significantly affected by changes in firm 

cost of funding in which interest rates are a primary driver on the margin. 

Investments are funded either by cash on hand (which would result in no net 

change in total assets), debt, or equity. Employing either debt or equity financing, 

will result in changes to total assets.  

Absent a shock in overall economic growth, the current portion of a firm’s 

balance sheet such as cash and short term securities as well as inventories is 

primarily driven by the short term demands of the business and market 

developments and less likely to be actively managed based upon changes in 

interest rates. Changes in inventory levels can provide insights into exogenous 

economic impacts on firms, which may also impact longer term investment 

decisions. During the subject period cash and short term securities and 

inventories remained a stable percentage of total assets leaving longer term 

assets the largest contributor to changes in total assets. Therefore, increases in 
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total assets then can be viewed as an accurate indicator of management’s 

confidence in the firm’s ability to continue to capitalize on economically attractive 

investments and as an indication of decision makers outlook on intermediate to 

long term economic growth. Reductions in total assets may reflect the concern 

that economic prospects are weaker, a more limited pool of attractive investment 

options, and/or management’s decision to strategically reduce assets thus 

placing the firm on a more sustainable path. Changes in total assets offer 

insights into management expectations of their industry, the pool of attractive 

investments, the market, and the overall economy. Underpinning management’s 

decisions are fundamental microeconomic factors such as the firm’s cost of 

capital as economically attractive investments must offer expected returns in 

excess of the firm’s cost of capital. All else being unchanged, i.e., credit rating, 

interest rates are the principal factor determining a firm’s cost of capital. Firm 

funding decisions directly impact firm asset levels as all assets must be funded in 

some fashion. 

A potential criticism of focusing on total assets as the key indicator of 

investment spending decisions approach, it may be argued, is that changes in 

total assets reflect arbitrary accounting changes that occurred during the review 

period and not necessarily marginal changes in investment policies. Potential 

mischaracterization could include assets sold and replaced in the same time 

period, or the acquisitions and/or divestitures requiring a market to market 

revaluation of total assets. However, if total assets grow as they did during the 

subject period, then such investment spending must have been sufficient to 
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overcome static changes in balance sheet revaluations. The growth in total 

assets over the period still reflect net investment spending.  

An alternative measure for firm investment behavior is total capital 

invested. This data is available through the same source as total assets, 

COMPUSTAT. Total capital invested would also reflect changes in firm 

investment decisions over the subject period as does total assets. Total capital 

invested reports gross investment including short term investments (inventories), 

longer term investments both new investment as well as depreciated asset 

replacement. Total assets as an indicator of business investment nets out the 

replacement costs. Net increases in reported total assets would reflect 

investment decisions to expand, redirect, or other forward-looking preferences 

intended to capture growth opportunities. To gauge if focusing on one 

independent variable or the other, this research compared the relationship 

between the two variables.  

Table 1 in the Appendix details the regression results comparing firm total 

assets for the universe of firms at semiannual quarter end to firm total capital 

invested during the subject period. Using total capital invested as the 

independent variable and total assets the dependent variable the regression 

analysis reflects a highly correlated result with an adjusted R squared of .800 and 

the result is significant. These results argue that either variable could be useful in 

understanding the impact of Federal Reserve policy on firm investment 

decisions. This research focuses analysis on total assets at the end of each 

reporting period.  
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Capital expenditures (capex) is another direct measure of firm longer term 

investment decisions. A challenging result of capex data gathered is the apparent 

cyclical nature of expenditures during the fiscal year. This pattern of expenditures 

overwhelms the ability to discern marginal increases or decreases in capex over 

the subject period. This cyclicality is addressed as capex is cumulative during the 

year and reflected in annual financial reports. However, given the already limited 

subject period reducing the number of observations to only five would 

compromise the statistical results and compromises the validity of the overall 

study results.  

The principal dependent variable in this research is firm total assets as the 

best measure of net firm investment activity. Firm total assets reported either 

quarterly or semiannually for each category of credit ratings are regressed 

against changes in real interest rates implemented by the Federal Reserve. The 

regression exercise compared the independent variable (real interest rate 

changes) impact upon the dependent variable (total assets) both in the same 

time sequence and then again with a time lag to determine if regressed 

correlations improve, thus reflecting an anticipatory response by firm investment 

decision makers.  

Changes in long term debt levels, offer insights into management 

decisions on investments in their role as a funding alternative. LTD creates fixed 

expenses that the firm faces regardless of its operating competency. In periods 

of uncertainty, management may decide to reduce LTD where possible to better 

ensure firm survival. Debt levels reflect management’s preferences and are an 
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integral part of any firm’s cost of capital. In an era of low interest rates, 

management’s commitment to LTD tends to be for the entirety of the debt’s 

original maturity, i.e., non-callable, and may not reflect a response to increased 

interest rates. Increases in LTD may result from an increased likelihood for a 

near term increase in interest rate levels and management’s efforts to get in front 

of the changes to lock in lower funding costs. Reduced levels of LTD during 

rising rates can also reflect management’s decision to pause investments 

therefore reducing the need to incur LTD. A significant drop off in LTD during a 

period of increasing interest rates would reflect management’s defensive actions 

to reduce fixed interest costs if the expected interest rate increase will slow the 

general economy and therefore adversely impact business performance. This 

research explicitly considers cost of funding through the impact of rising interest 

rates. It is beyond the scope of this research to isolate LTD funding decisions 

and detracts from the focus on firm investment decisions. 

All firms included in this research operate in the overall economy. Though 

the many factors that comprise the economy cannot be considered as variables, 

the overall economic health of the economy is a strong influencing factor on firm 

investment decision making. Therefore, data is collected on total assets, as the 

dependent variable, with changes in real interest rates, and the broad measure of 

the economy, nominal GDP growth, reported quarterly, as independent variables 

acting on firm decision makers.  
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Data Collection and Analysis   

The data required to complete this research are available from established 

secondary data providers. Official sources with detailed archival data about 

monetary policy is accessible through the various Federal Reserve websites 

including Federal Reserve.com and FRED.gov, the website of the St. Louis 

Federal Reserve Bank. Additionally, within these websites is granular data on 

money supply, key interest rates, bank reserve data, as well as any official public 

communications of FOMC members and other Fed officials. The research cites 

current and former Fed officials as well as Federal Reserve staff who contribute 

to a better understanding and description of Fed actions over the review period. 

Other official sources for relevant data include BLS.gov (Bureau of Labor 

Statistics) for aggregate level data on the performance of the economy, 

particularly the labor markets and BEA.gov (Bureau of Economic Indicators) for 

aggregate level data as well as more detailed and discrete data on GDP and the 

numerous inputs into the GDP determination. Data from COMPUSTAT-Capital 

IQ provide comprehensive firm level financial details. Investment grade firms 

represent a significant subset of credit market participants and the largest share 

of overall non-financial firm credit market participants. Including a subset of non-

investment grade rated firms add further insight into the impact of interest rate 

changes on firm investment decisions and relative sensitivity due to credit 

worthiness. The periodic data available from COMPUSTAT-Capital IQ varies 

according to credit rating. AA rated firms regular reporting of balance sheet and 

income statement data varied between quarterly and semiannual. To create a 
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more stable universe of firms (AA, N=22, and A, N=108) this research analyzed 

semiannual data on AA and A rated firms. While BBB and BB/B rated firms 

reported balance sheet and income statement data more regularly on a quarterly 

basis, obtaining monthly data for the purposes of this research monthly data 

would not necessarily add value. Because of the different periodic reporting of 

data this research analyzed the aggregate universe of firms based upon 

semiannual reporting, which allowed for a greater N without compromising the 

integrity of the results.  

As mentioned, the subject period begins in June 2013 with the public 

comments of Chairman Bernanke at the semiannual congressional hearings 

suggesting a tapering of the quantitative easing program. The discussion of the 

Federal Reserve to begin reducing the quantitative easing program was intended 

to send a signal to market participants of a near term change in Fed policy. This 

action, forward guidance, is part of the Fed’s unconventional monetary policy 

detailed earlier that was instituted as an emergency measure in response to the 

economic panic of the financial crisis.  

Aggregate firm level data of total assets was gathered from COMPUSTAT 

and scrubbed of financial firms resulting in N=764. The N for the aggregate totals 

the low end of the range for each individual credit rating subset to prevent 

potential double counting. The research period covered 27 quarters, and 11 

interest rate moves by the Federal Reserve. Quarterly and semiannual average 

real effective fed funds was derived by comparing Personal Consumption and 

Expenditures price index excluding food and energy (core PCE). Price change 
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data was obtained from the Bureau of Economic Analysis website, and nominal 

rates from the interactive data function on the Federal Reserve website.1 Core 

PCE is the Federal Reserve’s preferred measure of inflation (Bernanke,2017a,b).  

Analysis and Results 

Figure 1 illustrates the level of total assets at mid-calendar year quarter 

end and end of year quarter compared to the level of real fed funds for the 

subject period. The shaded vertical bars in the graph represent the quarter when 

the FOMC actually raised the nominal fed funds level. This visual reflects 

aggregate total assets stable through 2016Q4 followed by a clear regular 

increase in total assets through the subject period. Investment spending 

continues to increase as the Federal Reserve increases interest rates.  

 

 

Figure 1. The research universe of firms semiannually reported total assets vs 
real fed funds rates. The grey shaded columns are actual nominal fed funds 

increases 2013 through 2018Q4. (N=764) 

 

1 Real rates are determined by: 1 + 𝑟𝑒𝑎𝑙 𝑟𝑎𝑡𝑒 =
1+𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑟𝑎𝑡𝑒

1+𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒
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Table 2 details the statistical relationship between the universes of 

included firms’ total asset levels as reported semiannually compared with 

increases in real interest rates engineered by the Federal Reserve. The adjusted 

R square of .425 reflect that real fed fund changes explain more than 42% of the 

level of total assets for the subject period. Additionally, the results are statistically 

significance as an explanatory variable to changes in total assets. However, the 

positive correlation of the two variables contradicts what would have been 

expected from a macroeconomic and historical perspective. The Federal 

Reserve’s actions in increasing interest rates have the objective of slowing what 

the Federal Reserve believes to be an overheating of the economy ultimately 

leading to inflation. To slow the economy the Federal Reserve increases interest 

rates to increase firm cost of funds thus making marginal investment projects 

less attractive. Fewer profitable investment alternatives would result in less 

investment thus slowing the approximately 14% of the economy comprised of 

investment spending. This rather profound anomaly deserves more attention.  

Prior research conducted by Aysun et al. (2018) created four categories of 

firms to better analyze firm sensitivity to changes in monetary policy. Aysun 

divided their universe of firms by categories comprised of credit quality and 

borrowing spreads. The results of their study showed an increased sensitivity to 

interest rate changes for different categories. This research centers solely on 

credit quality as a possible moderating variable. These unexpected results 

require a broader examination as to why investment spending did not respond as 

expected.  
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Bernanke et al. (2019) explain that the effect of forward guidance is to 

maintain a stimulus posture by increasing inflation expectations. As is reflected in 

Figure 1 during the early part of the subject period and before actual lift off from 

the ZLB firm total assets remain stable with no discernable increase or decrease 

in trend. By 2017Q2, however, total assets begin an upward trend just as the 

Federal Reserve embarks upon a consistent and periodic policy of raising 

nominal fed funds.  

Bernanke proposed that a policy of TPLT as expressed in a L4L stance 

would be as effective as negative nominal interest rates in ultimately stimulating 

the economy (Hebden & López-Salido, 2018). If that proposal was true, then 

increases in investment spending should anticipate and, therefore, lead the 

actual change in nominal interest rates. Firm investment decision makers would 

seek to invest today in marginal projects that may lose their net investment 

attractiveness if firm cost of capital were to increase as was telegraphed by the 

Federal Reserve’s forward guidance policy. To observe if this relationship was 

evident during the subject period, this research staggered the data giving total 

assets a two quarter lead to the increases in nominal fed funds. Given the 

historical amount of stimulus applied to the economy in response to the shock of 

the financial crisis and to avoid a deflationary spiral, the data should also reflect a 

persistent growth of total assets well into the period of continued increases in real 

and nominal interest rates. Figure 2 illustrates a two quarter lead in the 

dependent variable (total assets) to increases in interest rates as described 

above. This research reflects the anticipatory actions of firms’ investment 
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decision makers were persistent ahead of increases in nominal and real fed 

funds.  

 

 
Figure 2. The research universe of firms semiannually reported total assets as 

the dependent variable with a 2 quarter lead vs the Federal Reserve’s 
increases in short term interest rates expressed as real fed funds levels as the 

independent variable. 2013Q2 through 2018Q4 
 

 

Table 3 details the regression results from testing Bernanke’s proposition. 

The results reflect an adjusted R square of 0.403 with significance to the 95% 

confidence interval. These results would support Bernanke contention that 

investment decision makers do anticipate Federal Reserve moves and act 

accordingly by increasing investments before the Fed moves to increase rates 

and firm borrowing costs. Focusing on the subset of the overall subject period 

inside of the box shows a marked increase in total assets from the end of 2016 to 

just prior to the last fed funds hike at the end of 2018. The statistical summary in 

Table 4 reflects that this relationship is persistent (adjusted R square of 0.738)  
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and significant from 2016Q4 through 2018Q4. While the response of investment 

spending appears to be atypical and atheoretical because their cost of funding is 

increasing, the results do support Bernanke’s contention that investment 

decisions makers make the rational expectations move to increase investment 

spending prior to increases in interest rates. The persistence increased 

investment helps to explain the historical and macroeconomic anomaly.  

This research expands the independent variables to include nominal GDP 

growth over the subject period. As mentioned earlier, firm investment decision 

makers include a wide variety of factors when evaluating investment alternatives. 

From a net present value analysis consideration, future expected cash flows, the 

time period, and the discount rate (firm cost of funds) are the central factors 

driving the value of an investment. Given that cash flow assumptions are forward 

looking, decision makers must take into account assumptions of future economic 

conditions. Employing nominal GDP growth as an independent variable this 

research finds that improving economic conditions are an influential explanatory 

factor for persistent increases in firm total assets. The correlation of GDP growth 

and total asset growth is far greater than the impact of interest rate increase and 

consistent with modern macroeconomic theory. Figure 3 illustrates the 

relationship between GDP growth and increases in total assets.  
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Figure 3. Nominal GDP semiannual vs total assets of the universe of subject 

firms. 2013Q2 through 2018Q4 
 

Table 5 summarizes the strong correlation (adjusted R square = .618) 

where GDP growth explains nearly 62% of the increases in the aggregate total 

assets. These results also support a broader interpretation of Nishizaki’s et al. 

(2014) research, mentioned earlier, by applying their conclusions to the U.S. 

economy regarding how structural factors in the Japanese economy hinder the 

economy’s response to BOJ stimulus efforts. Here the evidence suggests that 

overall economic factors are more influential to firm investment decision makers 

than the marginal increase in cost of funds during this unique period of return to 

normalcy in monetary policy.  

The same research methodology and analysis of firm investment 

decisions was conducted for firms segregated into subcategories by credit 

ratings.  
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AA Rated Firms 

Figure 4 compares semiannual end total assets of AA (N=22) rated firms 

over the subject period as the Federal Reserve increases real fed funds. The 

visual reflects similar relationship as represented in Figure 1. 

 

 
Figure 4. AA rated firms semiannually reported total assets vs real fed funds 

rates. The grey shaded columns are actual nominal fed funds increases 2013 
through 2018Q4. (N=22) 

 

Table 6 presents the regression statistics for the visual relationship in 

Figure 4. AA rated firms growth in total assets is positively correlated to the 

increase in real fed funds over the subject period. The summary table details that 

39% (adjusted R square = .391) of the change in AA rated firm assets is 

explained by the change in real fed funds during the subject period and the 

results are significant to greater than 95% confident level. Conducting the same 

additional analysis as was completed on aggregate total assets determined that 
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a two quarter lead in total assets reflect persistent anticipatory response by AA 

rated investment decision makers (Figure 5).  

 

 
Figure 5. AA rated firms semiannually reported total assets as the dependent 

variable with a 2 quarter lead vs the Federal Reserve’s increases in short term 
interest rates expressed as effective real fed funds levels as the independent 

variable. 2013Q2 through 2018Q4 
 

Table 7 details the regression results reflecting that a statistically 

significant 47% (adjusted R square .472) of the investment decisions can be 

explained as an anticipatory move by CFOs. This anticipatory characteristic is 

further supported as a decision factor when the period of analysis is confined to 

when the Federal Reserve increases the frequency of nominal rate increases. 

From 2016Q4 through the end of 2018 the move by the Federal Reserve in 

increase interest rates more regularly explains 63% (adjusted R square=.629) of 

the increase in total assets as is detailed in Table 8. The results for this higher 

investment credit rating continue to reflect the unexpected response of firm 
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decision makers faced with persistent increases in interest rates, therefore their 

cost of funds. 

Following the same research methodology as for the universe of firm total 

assets, Figure 6 illustrates the relationship between nominal GDP growth and the 

increase in AA rated firm total assets.  

 

 
Figure 6. Nominal GDP semiannual vs total assets of AA rated firms. 2013Q2 

through 2018Q4 
 

Table 9 details the regression results for the subcategory of AA rated firms 

where GDP explains 78% of the increase in total assets (adjusted R square = 

.781); macroeconomically consistent as well as a substantially greater 

explanatory influence than the rise in interest rates.  
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A Rated Firms 

Reviewing the results of similar analysis for A rated firms (N-108); Figure 7 

illustrates a positive correlation of total asset growth to increases in real fed 

funds.  

 

 
Figure 7. A rated firms quarterly reported total assets vs real fed funds rates. The 

grey shaded columns are actual nominal fed funds increases 2013Q2 through 
2018Q4. (N=108) 

 

Table 10 describes the detailed regression results for the subcategory of A 

rated firms where interest rate changes explain 52% of the increase in total 

assets. Still this positive correlation is not what would be expected by A rated 

investment decision makers as their cost of funds are increasing. Figure 8 

reflects a similar visual as Figure 1 for the aggregate of firms and Figure 5 for the 

subcategory of AA rated firms.  
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Figure 8. A rated firms semiannually reported total assets as the dependent 

variable with a 2 quarter lead vs the Federal Reserve’s increases in short term 
interest rates expressed as real fed funds levels as the independent variable. 

2013Q2 through 2018Q4 
 

Table 11 details the correlation when A rated total assets lead rate 

increases by two quarters. In the case of A rated firms, 53% of the investment 

decisions can be explained as an anticipatory move by CFOs. (Table 11 adjusted 

R square =.534) This relationship, however, completely breaks down with no 

meaningful correlation when the time period is limited to when the Federal 

Reserve is more aggressively raising rates from 2016Q4 through the end of 2018 

(Table 12).  A rated firms are strong investment grade credits, though these 

results suggest credit quality may play a role in investment decisions as the 

Federal Reserve becomes more aggressive and regular with interest rate hikes. 

Subsequent analysis of weaker credit rated firms reflect a continued deterioration 

in the correlation of this factor.  
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Growth of the overall economy, however, continues to be highly influential 

factor for investment decision makers. Figure 9 illustrates a persistent correlation 

between firm total asset growth and nominal GDP.  

 

 
Figure 9. Nominal GDP semiannual vs total assets of A rated firms. 2013Q2 

through 2018Q4 
 

The regression evidence that GDP growth explains 85% of the growth in 

total assets of the A rated subcategory and a far more significant explanatory 

factor than increases in real fed funds. (Table 13) 

BBB Rated Firms 

Figure 10 illustrates quarterly reported total assets of BBB rated industrial 

firms over the subject period, 2013Q2 through 2018Q4 compared to quarterly 

average real fed funds levels. The BBB firm data of total assets was gathered 

from COMPUSTAT and scrubbed of financial firms resulting in N= 234-258. 
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Figure 10. BBB rated firms quarterly total assets vs real fed funds rates. The grey 

shaded columns are actual nominal fed funds increases. 2013Q2 through 
2018Q4. (N=234-258) 

 

Table 14 details the statistical relationship between BBB rated industrial 

firms’ total asset changes as reported quarterly compared with increases in real 

interest rates engineered by the Federal Reserve. The adjusted R square of .284 

reflect that real fed fund changes explain only 28% of the change in total assets 

and the relationship is statistically significant. The correlation statistics are less 

explanatory than the aggregate total assets or higher credit rated firms. However, 

the positive correlation and statistically significant results remain an unexpected 

response to increases in interest rates.  

Pursuing Bernanke’s thoughts (Hebden & López-Salido, 2018) on the 

stimulative impact of a lower for longer policy, Figure 11 illustrates total assets of 

BBB rated given a two quarter lead before Fed rate hikes to determine if BBB 

acted in an  anticipatory fashion .  
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Figure 11. BBB rated firms quarterly total assets as the dependent variable  with 
a 2 quarter lead vs the Federal Reserve’s increases in real fed funds levels as 

the independent variable. 2013Q2 through 2018Q4 
 

Table 15 details the regression results of a two quarter lead in total assets 

vs real fed funds. BBB rated firms did evidence some positive correlation 

between total assets as a lead indicator of future rate increases (adjusted R 

square = 0.213). However, this relationship disappears as the Federal Reserve 

embarks upon a more periodic and aggressive rate increases from 2016Q4 

through the end of the subject period (Table 16). 

As Figure 12 illustrates, the BBB rated category GDP reports are the 

strongest influencing factor for BBB firm investment though considerably less of 

an explanatory factor than for higher rated firms or for the universe of firms.  
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Figure 12. Nominal GDP semiannual vs total assets of BBB rated firms. 2013Q2 

through 2018Q4 
 

Changes in quarterly GDP reports explain 48% of the increases in total 

assets (Table 17), and this relationship is significant.  

From the analysis of investment grade firms GDP growth is a stronger 

influence on investment decisions than changes or expected changes in real fed 

funds levels. While the higher credit firms reflect a tendency to increase 

investment spending prior to actual interest rate increases, the lower investment 

grade rated firms were more likely to follow developments in GDP changes than 

actual or expected interest rate increases.  

BB & B rated firms 

To broaden the analysis this research considered weaker credit rated 

firms. Taking a sample of non-investment grade non-financial firms this research 

conducted the same analytical and statistical discipline to gain insight into the 

response of lower credit firms to changes in Fed policy (Figure 13). This category 
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is comprised of firms rated BB & B recognized by market participants as non-

investment grade firms. 

 

 
Figure 13. Non-investment grade (BB/B) rated firms quarterly reported total 

assets vs real fed funds rates. The grey shaded columns are actual nominal fed 
funds increases 2013 through 2018Q4. (N=410-439) 

 

 The results of these analysis show no correlation between firm total 

assets and changes in fed funds levels. As detailed in Table 18, the adjusted R 

square is 2% with no statistical significance. Analyzing the data as in the 

investment grade categories, examining a 2 quarter lead in total assets to 

increases in real fed funds results in no significant statistical correlations. Figure 

14 suggests that the correlation between GDP and the increases in total assets 

may continue to hold.  

  



 

45 
 

 
Figure 14: Nominal GDP semiannual vs total assets of non-investment grade 

(BB/B) rated firms. 2013Q2 through 2018Q4 
 

However, as is detailed in Table 19, no statistically significant relationship 

exists over the subject period. What can be concluded from this analysis of the 

BB/B set is that the Federal Reserve’s actions during the subject period had no 

statistically significant impact on firm decision making regarding investment 

policy. The analysis of the influence of GDP reports also were not statistically 

significant.  

Discussion and Conclusion 

As mentioned in the literature review, nearly all the research on MP since 

the beginning of the financial crisis has been focused on the impact from 

increasing stimulus to the economy and the unconventional MP tools developed 

by the Fed due to the constraints of the ZLB. Very little research has been 

developed on how the Fed removes itself from such a novel and aggressive 

stimulus position. Theory and post-WWII experience argue that as the Fed 
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reduces stimulus and returns to a normal interest rate policy the traditional tools 

will impact the economy in traditional, well understood ways. The data and 

experience during the review period studied in this research suggest otherwise.  

The results of this research provide empirical data that investment 

spending as represented by firm total assets resulted in a mixed response to the 

reduction of stimulus as the Federal Reserve removed aspects of its 

unconventional monetary policy, quantitative easing, and instituted the “lift off” 

from the zero lower bound.  In all credit ratings classes the investment channel 

that had traditionally transmitted changes in monetary policy did not respond as 

expected to  Federal Reserve  interest rate increases. Firm decision makers 

continued to increase investments in the face of rising firm cost of funds. The 

increase in total assets continued as interest rates rose from negative real rates 

to positive 2.5% by December 2018. At that point real rates were above the 

assumed neutral level described by former Fed Chairman Ben Bernanke 

(Bernanke et al., 2019).  

The regression analysis of the universe of firms divided into credit ratings 

reflected this mixed response. None of the investment rated firms responded as 

expected from historical experience or macroeconomic theory. This was 

particularly evident during 2016Q4 through the end of 2018 period when the 

Federal Reserve became more aggressive in removing stimulus by instituting 

regular periodic rate increases. The higher credit rated firms, AA and A rated 

firms, reflected an anticipatory response by investment decision makers as 

investment spending continued to increase to get ahead of more rate hikes in the 
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immediate future. The investment decision makers of AA rated firms were most 

aggressive in increasing spending during this period of the Fed’s more 

aggressive interest rate hikes. Response to GDP growth proved the most 

influential on investment spending for all categories of credit rating except non-

investment grade. According to the regression analysis included here, GDP was 

most influential on investment spending with AA and A rated firms over the entire 

subject period. While the regression results were not as robust for BBB firms 

over the entire subject period. The non-investment grade category was notable 

as an outlier. In every factor of the research model the BB/B rated firms showed 

no correlation to any independent variable. As Figure 13 illustrates, total assets 

continued to grow throughout the subject period, however, the regression results 

evidence no correlations and no statistical significance, which prohibits coming to 

any conclusion regarding the impact of the independent variables in this study as 

explanatory of the continued growth of total assets. Equally, the results on non-

investment grade rated firms do not support or detract from historical experience 

or macroeconomic theory as to the expected response by investment decision 

makers confronted with rising costs of borrowing. The non-investment grade 

subset of firms presents an interesting potential area for further study.  

The research results lend empirical support to Bernanke’s proposal 

(Bernanke, 2019) that L4L is an expansionary substitute for negative nominal 

interest rates. Given the abrupt turnaround of Fed policy at the end of 2018 into 

the first half of 2019, there was likely real fear of an overreaction by the Fed in 

response to a perceived overshoot in output and inflation cautioned by Bernanke.  
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Additionally, this research supports Shioji’s (2014) observation that in a 

flattening or flat Philips Curve, as was evidenced by the U.S. economy in the two 

decades prior to the financial crisis, large amounts of stimulus result in only small 

movements in inflation. Shioji tempers that fear pointing to less response on the 

inflation front, therefore an output overshoot is more likely.  

The research results also support the findings of Dore et al. (2013) that 

the investment transmission channel does not necessarily work as expected and 

suggest that the level of demand in the economy and profits are the prime drivers 

of investment spending. The data from the subject period shows that nominal 

GDP growth is a greater explanatory factor than Fed policy of increasing interest 

rates during the subject period.  

However, these research results are counter to Bernanke and Grietler’s 

(1995) observation that business fixed investment lags coming out of a 

recession. The research data argues that business investment, as represented 

by firm total assets, led monetary policy out of the post financial crisis prolonged 

weak economic rebound, possibly contributing to the fear of an output overshoot.  

Neither do the findings here support Breitenlechner and Scharler’s (2020) 

contention that firms would reduce investments during times of increasing 

interest rates because of the pressure put on firm asset collateral value, thus 

increasing firm sensitivity to rate hikes. Breitenlechner and Scharler’s (2020) 

focus on firm asset value leading to reduced investments is not supported by the 

data and analysis here. In obtaining credit, lower credit quality firms are subject 

to greater collateral requirements than more highly rated, investment grade firms. 
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However, the regression results for the lower, non-investment rated firms (BB/B 

category) evidenced no statistically significant response to the increases in 

interest rates and total assets.  

The foregoing analysis described the historical and theoretical anomaly of 

increasing business investment as interest rates, therefore cost of funds, were 

increasing, and leads to the question of whether other factors were more 

important to firm investment decision makers than the increasing costs of funds. 

Chapter 3 of this research reviews and applies prior research into non-Fed driven 

factors that influence firm investment decisions to the subject period. The 

following research determines that certain non-Fed factors–such as business 

confidence and factors influencing business confidence–are more influential in 

investment spending decisions and overwhelm the Federal Reserve efforts to 

slow investment spending.  
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CHAPTER 3 

THE FACTORS THAT OVERWHELMED THE FED’S EFFORTS 

Introduction 

Chapter 2 of this research established that business investment as 

measured by total assets did not decrease, as theory and history would have 

expected, from the Federal Reserve’s monetary tightening following its extended 

period of stimulus in response to the financial crisis and subsequent persistent 

slow economic growth. This chapter examines the factors that may have 

overwhelmed the Federal Reserve’s moves and continued to provide incentives 

for investment growth. 

Pursuing insights offered by prior research, reviewed below, this research 

examines the influence of improved business confidence as an overwhelming 

factor contributing to increased business investment at a time when traditional 

cost inputs were rising and a Fed policy of deliberately targeting slower growth in 

the economy was in place. Data and analysis here show that the improved 

outlook for the general economy, and improved prospects for their company’s 

performance were significant influencing factors supporting business investment, 

as reported by the Duke's Fuqua School of Business /CFO Magazine Business 

Outlook (referred to as the Duke Survey) a quarterly survey of corporate CFOs 

from 2013-2018.  

The subject period considered in this research includes the second term of 

the Obama Administration and the beginning of the Trump Administration. The 

Trump Administration, in concert with the U.S. Congress, passed a substantial 
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change in corporate tax policy. Throughout the period leading up to the 

presidential election in 2016Q4, Trump, the candidate, repeatedly spoke of 

reducing corporate tax rates and pursuing a more business friendly environment 

characterized by reduced government regulation. The data provided by the Duke 

Survey reported the improvement in business confidence and optimism 

immediately after the results of the election are known and through the following 

year. This research examined the change in business investment decision 

makers’ sentiment and determined the improved optimism to be a significant 

explanatory factor influencing the increase in business investment during this 

time.  

The unique character of this period offers a rare insight into the degree to 

which business confidence factors supported greater business investment and 

overwhelmed actions taken by the Federal Reserve that led to increased input 

costs such as firm cost of funds. The importance of these results can inform the 

Federal Reserve to better time its policy decisions and recognize the strength of 

mitigating factors that may overwhelm Fed policy and Fed objectives. At the firm 

level, indicators of business optimism and improved business confidence led the 

economy and offered decision makers a more accurate understanding of near to 

intermediate term business conditions and potential efficacy of monetary policy 

changes on business investment. 

Research Question 

What factors were influential in creating incentives to business investment 

decision makers to increase investment spending and overwhelm the adverse 
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impact of increases in input costs, cost of funds, driven by Federal Reserve 

tightening policies?  

The next section of this chapter provides a literature review of the 

research examining the influence of business confidence and the factors that 

influence business confidence on investment decision making at the firm level. 

The review is followed by the details of the source of data and description of the 

selected independent variables influencing business confidence.  

The analysis of this data and a discussion of the results of this analysis 

with references to relevant figures and tables.  

Finally, Chapter 3 ends with a discussion of the conclusions and the 

impact on established research, and a discussion as to how and when the 

strength of business confidence can overwhelm Federal Reserve policy 

intentions 

Literature Review 

Chapter 2 of this research determined that business investment, 

measured as total assets, did not respond as expected to increasing interest 

rates as the Federal Reserve moved toward normalcy after an extended period 

of unconventional monetary policy. In this chapter the research examines which 

factors might overwhelm Fed policy.  

Established research considers the influential role federal tax policy and 

business confidence play on nonresidential investment. As mentioned earlier, 

business investment makes up the bulk of the GDP line item private 

nonresidential fixed investment. Periods of significant changes in corporate tax 
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policy offer insights into the role tax policy plays in influencing business 

investment. Beatty, Riffe, and Welch (1997) explore three factors expected to 

impact investment: internal sources of financing, external sources of financing, 

and tax incentives. Their research determines that firms that regularly pay higher 

taxes invested heavily in the period leading up to major tax policy changes. Their 

research period covers the years just prior to the Tax Reform Act of 1986. Their 

research evidence indicates that firms acted anticipatorily to increase investment 

when tax incentives such as accelerated depreciation schedules were to be 

eliminated. Firms deliberately increased investment spending to capture 

vanishing investment tax incentives targeted to be phased out with the proposed 

Tax Reform Act of 1986. The authors state that they view these actions as 

evidence that anticipated changes in tax policy significantly influenced firm 

investment policies. The results of the research here bear directly on the 

conclusions of Beatty et al.1997 although in a reverse scenario with businesses 

increasing investment given anticipated investment tax incentives and lower 

marginal corporate tax rates.  

Cevik and Miryugin (2018) offer research considering the role of corporate 

income taxes among ASEAN member states. Their research illustrates that 

investment is stifled as corporate tax rates increase. Considering the research 

period under review here, U.S. corporate tax rates prior to 2017 were among the 

highest in the developed world (Janhsen & Poerleau, 2017). According to Cevik 

and Miryugin (2018), the higher tax rates would have the effect of raising cost of 

capital thus creating a drag on investment activity. Their research determined 
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that tax rates have a negative impact on business investment in a nonlinear way, 

“The squared value of corporate income taxes has a significant negative effect 

on a firm’s capital spending” (Cevik & Miryugin, 2018, p.359). 

Auerbach and Hassett’s (1992) research shows that taxes play a clear 

role in influencing investment policy. Particularly relevant to this study, Auerbach 

and Hassett find that forward looking capital costs changes, as a result of 

changes in tax policy, were significant in influencing corporate investment policy.  

Building on established research on the impact of tax policy, and 

particularly changes in tax policy, this research includes the period when tax 

policy changes were a pervasive subject of the presidential campaign as well as 

the period when tax policy changed substantially with the passage of the Tax 

Cuts and Jobs Act of 2017 (TCJA).  

Konstantinou and Tagkalakis’s (2011) research completes the link that 

changes in tax policy become a contributing factor in business confidence. The 

rise in business confidence then influences the decision in to increase 

investment. Their research concludes that increases in direct taxes (marginal tax 

rates) have a more significant impact on business confidence and investment 

than indirect tax changes (sales taxes).  

Of particular relevance to this research is Konstantinou and Tagkalakis’s 

(2011) explanation that changes in tax regimes impact investment spending 

through improving business confidence. They make the distinction between 

traditional economic cost factors and sentiment as determining factors in 

business investment decision making.  
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Khan and Upadhayaya (2018) offer detailed research on the impact of 

business confidence on investment and support the work done by Konstantinou 

and Tagkalakis (2011) whose research indicates that business confidence has a 

significant predictive power concerning business investment. They conclude that 

investment decisions lead general economic downturns by one to three quarters 

and lead economic rebounds by two quarters. Of relevance to this research Khan 

and Upadhayaya’s (2018) research shows that business confidence’s predictive 

power for investment growth is superior to traditional factors such as output, user 

costs, cash flows, and stock prices. In other words, the negative impact on 

business investment of increases in user costs, such as cost of funds, is 

overwhelmed by improvement in business confidence 

Khan and Upadhayaya (2018) define business confidence using the 

business survey data from the Institute of Supply Management which defines 

business investment as private non-residential fixed investment and components 

regularly included in the NIPA tables of BEA quarterly GDP release database. As 

explained earlier, the research conducted here defines business investment 

more narrowly to total assets of non-financial firms. Both measures of investment 

are highly correlated as a change in business assets would be the primary 

contributor to private non-residential fixed investment.  

Research Methodology  

Description of Data 

This research gathered data on business confidence expressed as Chief 

Financial Officers (CFO) optimism from the Duke University Fuqua School of 
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Business/CFO Magazine Business Outlook (referred to as the Duke Survey) a 

quarterly survey of corporate CFOs. The Duke Survey was chosen because of 

the regularity of reports and because the questions ask CFOs for their current 

opinions and expectations over the near to intermediate term. The survey, 

conducted since 1996, offers insights into senior financial business leaders most 

pressing concerns, their expectations for their own firms’ performance and their 

expectations for the performance of the U.S. economy (The CFO Survey). In 

2020 Duke University partnered with the Richmond Federal Reserve and the 

Federal Reserve Bank of Atlanta to enhance and continue the survey adding 

important policy weight to the results of this quarterly indicator of business 

sentiment.  

As mentioned in the literature review, Khan and Upadhayaya (2018) 

determined that business confidence leads business investment. The research 

here follows a similar research method and applies the analysis to the subject 

period. Unlike Khan and Upadhayaya (2018) however, this research does not 

use the business confidence metric of the ISM survey of manufacturers. In 

measuring business confidence, the ISM survey considers the results of recent 

business decisions such as recent changes in investment spending, order 

backlog, employment, production index, and an optimism panel that summarizes 

positive and negative comments as indicators of business confidence. The Duke 

Survey offers summary sentiment factors such as CFO optimism of the U.S. 

economy and optimism of their firm’s financial prospects. The survey includes 

more discrete details of the factors that influence CFO thinking and is focused on 
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sentiment and expectations, such as the top issues concerning CFOs. Of the 14 

to 15 factors regularly mentioned as top concerns by CFOs, this research selects 

five specific factors that were ranked in the top ten of CFO concerns at some 

point during the subject period. These factors include cost of borrowing (cost of 

funds), and consumer demand, as well as non-Fed influenced actions such as 

corporate tax code, government policies/regulatory requirements, and economic 

uncertainty. Given the available level of detail, this research analyzes the 

correlation among these specific top concerns, and overall optimism to business 

investment thus tying this analysis with the analysis and results detailed in 

Chapter 2.  

Data Collection and Analysis  

 Significant changes in business optimism occurred during the last three 

years of the subject period, which coincides with continued increases in total 

assets despite more aggressive and regular increases in interest rates 

engineered by the Federal Reserve. The period from 2016 through 2017 includes 

major economic and political changes: the 2016 presidential campaign and the 

uncertainty about the result, the unexpected victory of Trump and the subsequent 

expectations of a more business friendly administration, coupled with corporate 

tax cuts, which are realized at the end of 2017. According to the data provided by 

the Duke Survey, business optimism reached record positive levels by the end of 

2017.  

 Firm Chief Financial Officer (CFO) optimism toward both the national 

economy and their firm prospects are regressed against the universe of total 
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assets developed in Chapter 2. Consistently during the subject period, the Duke 

Survey asked CFO’s to: “Rate your optimism about the U.S. economy on a scale 

from 0-100, with 0 being the least optimistic and 100 being the most optimistic.” 

The mean response at the beginning of the subject period 2013Q1 was 55.3. The 

peak result during the subject period was 73, the highest level recorded in history 

of the survey, in 2017Q4 just after the passage of the TCJA tax reform package. 

Figure 15 shows the relationship between quarter end total assets and the level 

of CFO optimism about the national economy.  

 

 

Figure 15: Aggregate total assets and CFO optimism of the national economy. 
2013Q2 through 2018Q4 

 

Conducting a regression analysis of these variables reflects a significant 

correlation. As Table 20 details, 44% of the move in total assets is explained by 

CFO rating their optimism toward the national economy. The regression results 

of these two factors evidence improved optimism toward the national economy 
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was more of an influence on business investment than Federal Reserve moves 

and is supportive of the conclusion that the improvement in the general economy 

was a greater influencing factor on business investment. 

Offering a more direct measure of the factors influencing CFO optimism 

about the national economy, the survey questionnaire asked CFOs: “Rate your 

optimism about the financial prospects for your own company on a scale from 0-

100, with 0 being the least optimistic and 100 being the most optimistic.” Figure 

16 illustrates the relationship between aggregate total assets and CFO rating of 

their firms’ prospects.  

 

 

Figure 16. Aggregate total assets and CFO optimism of their firms’ prospects. 
2013Q2 through 2018Q4 

 

Table 21 details the regression results comparing CFO optimism for their 

own firm’s prospects against the universe of firm total assets. Throughout the 
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subject period CFO optimism toward their own prospects explained a statistically 

significant 51% of the move in total assets.  

The Duke Survey provides insight into additional factors influencing 

investment decision makers and asks CFOs to rank the top external factors 

facing their corporations. Over the course of the subject period the exact wording 

of this question changes. Initially the survey asks CFOs to rank the top concerns 

facing their corporation. Toward the end of the subject period the wording 

changed to “which items have been the most pressing concerns for your 

company's top management team?” However, the top concerns listed remained 

substantially unchanged. As mentioned earlier, this research followed five 

concerns that reached the top ten at some point over the subject period.  

Consumer demand or weak demand for your products/services ranked as 

a top concern for CFOs in the early part of the subject period and remained a top 

ten concern until the latter half of 2017. This factor proved to be a significant 

influence when compared to total assets growth. The regression results detailed 

in Table 22 evidenced that concern for weak demand for products explained 49% 

of the growth in total assets during the subject period. The inference from these 

results is that as concerns over consumer demand or weak demand for products 

lessened, total assets grew period to period. The gradual reduction of concern is 

consistent with the growing CFO optimism of the expected performance of their 

company.  

As discussed earlier, the tools available to the Federal Reserve to 

implement this change are increases in interest rates thus increasing the cost of 
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borrowing and overall cost of funds to firms. Firms faced with increased costs 

would reduce the pool of economically attractive investment projects, therefore 

reducing investment and, ultimately, slowing the economy. Cost of borrowing is 

included in the responses to the Duke Survey top concerns. Cost of borrowing 

was a top ten concern only at the beginning of the subject period. Even during 

the period of aggressive Federal Reserve increases in interest rates from 

2016Q4 thru the end of 2018, cost of borrowing did not rise to become a top ten 

concern. The regression results for cost of borrowing compared to total assets 

reflect no statistically significant relationship (Table 23). These results strongly 

support the premise that the increases in interest rates over the subject period 

was insufficient to reduce the pool of economically attractive projects that would 

have been reflected in a reduction in investment spending. Raising interest rates 

from the ZLB to 2.5% was not such a significant increase as to reduce the 

available investments opportunities on the margin. 

Concerns over government policies/regulations remained a top concern 

for CFOs throughout the subject period. Even though this factor remained a 

constant concern, the regression results reflected no statistically significant 

relationship to total assets (Table 24).  

CFOs placed concerns of economic uncertainty as the top concern at 

times during the subject period, yet it dropped precipitously until the last half of 

2017 and rose again in the last half of 2018. The regression results in Table 25 

reflect that concern over economic uncertainty was statistically significant and 

explained 28% of the increase in total assets. These results would be consistent 
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with CFO’s improving optimism for the national economy during the latter part of 

the subject period.  

The survey offers mixed data regarding the corporate tax concerns as an 

influencing factor. Concerns over corporate tax regimes rarely moved into the top 

ten of CFO concerns. Statistically, there is no correlation or significance when 

this factor is regressed against total assets over the entire subject period, 

although corporate tax does register a top ten concern for most of 2017. The 

Duke Survey offers insight into the immediate impact of the TCJA. When asked 

in December of 2017, before and after the passage of the tax reform legislation, 

to rate their optimism of the national economy, the before and after pool of CFO 

respondents reflect a marked difference. Before the tax legislation was passed 

optimism about the national economy stood at 67%. Following the passage of the 

tax bill, CFO respondents’ optimism about the national economy rose to 73.6% a 

record level for the Duke Survey. The before and after survey results were similar 

when CFOs were asked to rate the prospects for their company. Before the tax 

bill passage the rating was 70.7% already high for the subject period and after 

the passage the optimism level rose to 73.4%. The survey results of both 

questions had p values less than .05. 

The Duke Survey results around the tax reform legislation tempers the 

results of this research where concerns of corporate taxes evidenced no 

statistically significant relationship. The survey results immediately surrounding 

the passage of the TCJA does tend to support prior research by Cevik and 

Miryugin (2018), Beatty (1997), and Auerbach and Hassett (1992) that explain 
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the influence on business confidence and investment spending due to corporate 

tax rates.  

Discussion and Conclusion 

 The data and analysis in Chapter 3 of this research examines non-

Federal Reserve driven factors that influenced increases in business investment 

during a period when the Federal Reserve was aggressively raising interest rates 

that would translate into higher input costs (cost of funds) for corporate 

investment decision makers. The Federal Reserve actions become more regular 

and aggressive from 2016Q4 through the end of 2018. Over the subject period 

this research shows that the substantial improvement in business confidence 

was a significant influencing factor on business investment decision makers and 

supported increased business investment as reflected by increases in total 

assets, thus overwhelming the actions of the Federal Reserve.  

Business confidence improvement was evident in CFO improved optimism 

in the national economy and in CFO optimism of their firm’s expected 

performance. Underlying this improvement in optimism was a reduction in CFO 

concern for weak customer demand. To a lesser extent, concerns over economic 

uncertainty also offered some explanatory influence over the increase in total 

assets over the subject period. Not surprising and consistent with the premise of 

this investigation cost of borrowing was only a top concern of CFOs near the 

onset of the subject period and showed no statistically significant influence over 

investment decision makers. Within the context of ultra-low interest rates the 

magnitude of increases engineered by the Fed were not sufficient to overcome 
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the perceived benefits and opportunities of the growing optimism in the economy 

and of improving company prospects.  

 The influence of corporate tax rates is mixed. The research conducted  

here does not reflect, specifically, that concerns over corporate tax rates or of the 

regulatory environment were influential factors on business investment decision 

makers during the subject period. However, Duke Survey results contribute 

additional insight by surveying CFOs immediately before and after the passage 

of the TCJA. While concerns over corporate taxes showed no significant direct 

influence on investment decision making, the passage of the tax reform act did 

contribute to improved business optimism about the national economy and of 

their firm’s prospects. Indirectly, tax regime change did support business 

investment through improving business optimism immediately after the passage 

of the TCJA in late 2017.  

This research supports prior research conducted by Auerbach and 

Hassett (1992) and Khan and Upadhayaya (2018) on the influential impact of 

business confidence on investment spending. Prior research focused on 

contemporaneous and expected changes in tax policy as a more determinate 

influence than other exogenous factors such as cost of inputs (funds/capital.) The 

research completed here is inconclusive regarding the impact of changes in tax 

policy. The data here supports Khan and Upadhayaya’s (2018) conclusion that 

business confidence and the factors leading to improved confidence were 

predictive of future investment spending more than other exogenous factors.  
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This research was not intended to specifically target the influence of 

corporate tax rates on business investment, and it is discussed here as it was at 

times during the subject period a top factor of concern expressed by CFOs. A 

more precise role of corporate tax rates and their influence on investment 

spending during the period of the Federal Reserve’s return to normalcy post 

financial crisis would be an area of further inquiry. 
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CHAPTER 4 

CONCLUSIONS AND CONTRIBUTIONS TO THEORY AND POLICY 

 

As an emergency response to the financial crisis, the Federal Reserve 

implemented an experimental policy regime in an effort to provide liquidity and 

stimulus to the economy in the wake of the 2008-2009 financial crisis. After five 

years of conducting emergency policies and responding to early indications of 

growing inflation and tightening labor markets the Federal Reserve reversed its 

policy position. The Fed gradually removed stimulus and instituted a 

contractionary monetary policy in an effort slow the economy thereby reducing 

inflationary pressures. The efforts to slow the economy by increasing interest 

rates includes the intention of slowing business investment through higher cost of 

funds (higher interest rates). However, business investment did not slow during 

the subject period. Rather it continued to grow, exhibiting a response not 

expected by macroeconomic theory or post-WWII historical experience. This 

research describes that atypical response by business investment decision 

makers as well as the factors that may have been influential in driving continued 

growth in business investment, thus overwhelming Federal Reserve intentions.  

While the Federal Reserve has moved from easy money to a tightening 

regime many times in the post-WWII era, never before has the Federal Reserve 

implemented unconventional monetary policy or moved away from that regime to 

a tightening position. This research focused on the response of firm investment 



 

67 
 

decision makers to the Federal Reserve’s reversal in monetary stance during this 

unique period.  

Well into the Fed’s move to increase rates the new Congress and 

Administration passed a comprehensive tax reform bill at the end of 2017 that 

drastically reduced marginal tax rates for corporations. The data on CFO concern 

about tax rates during this transitional period is inclusive as to its influence on 

investment decisions, however the survey results clearly reflect CFO confidence 

markedly improves during the following the passage of the TCJA. 

Improving policy makers’ understanding of the factors that are key toward 

influencing business investment can improve monetary policy efficacy while 

moderating the inherent dangers to the economy of monetary policy overshoot. 

Overall, these results evidence that during the subject period when the Federal 

Reserve was moving away from their historic stimulus program and away from 

the ZLB, the improvement in the general economy coupled with the improvement 

in business optimism overwhelmed the Federal Reserve’s actions to slow the 

economy through interest rate increases.  

This counter theoretical response was true for all levels of firm credit 

ratings. The investment channel that had traditionally transmitted changes in 

monetary policy throughout the business investment universe did not respond as 

expected. Firm decision makers continued to increase investments in the face of 

rising interest rates, therefore rising firm cost of funds. This anomaly was 

particularly evident during the 2016Q4 thru end of 2018 period when the Federal 
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Reserve was more aggressive in removing stimulus by instituting regular periodic 

rate increases. 

The analysis presented here does reflect a mixed response when firms 

are divided by credit ratings. The higher credit rated firms evidenced more 

sensitivity to the expectation of higher interest rates in the near term. Lower 

investment grade credits were less sensitive with non-investment grade firms 

reflecting no statistical relationship or anticipatory actions over the subject period. 

Firm decision makers of higher credit rated firms appeared more 

aggressive and sensitive to expected Federal Reserve moves. Higher rated 

investment grade firms’ response was to more aggressively anticipate Fed 

interest rate hikes by increasing investments with a two-quarter lead to expected 

rate hikes. These actions of investment decision makers could be misinterpreted 

by the Federal Reserve FOMC members as a lack of response to rising interest 

rates, when, in actuality, investment decision makers were trying to get in front of 

Fed actions. A pause in the Fed’s regular rate increases, but not necessarily in 

Fed policy, may have also moderated the anticipatory actions of CFOs. If this is 

the case, then such a pause could lessen the overshoot risk cautioned by 

Bernanke.  

 Expectations for the outlook of the economy proved to be the most 

influential of the factors considered in this research. Growth in total assets 

evidenced strong and persistent correlation to current GDP growth as well as the 

improvement in investment decision makers’ optimism of the national economy 

and near term prospects for their firm.  
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GDP reports are historical results of the performance of the economy 

during the last quarter. A more contemporaneous indication of the factors 

influencing investment decision makers came from the Duke University’s Fuqua 

School of Business CFO survey reflecting improved optimism of the national 

economy and for near term prospects of their firm. The results of this research 

evidenced that improved business confidence overwhelmed the actions of the 

Federal Reserve to slow the economy. A significant drop in concern for weak 

demand for products was a driving factor for improved business confidence and 

increased business investment.  

Despite persistent increases in interest rates the cost of borrowing was 

rarely a top concern of CFOs. This supports the premise that the increases in 

interest rates were insufficient to reduce the pool of economically attractive 

projects or investments for CFOs. Given the lack of pressure from increased 

capital costs other factors such as the general improvement of the economy and 

improved optimism of the economy and firm prospects were more influential 

towards supporting increased business investment. 

This research adds to the understanding of market participant behavior 

during a period of unprecedented Federal Reserve policy changes and expands 

the theory of the influence of business confidence as a driver of business 

investment to include the period where the Fed removed its experiment with 

unconventional monetary policy. This study is unique because the subject period 

is unique. Recent prior research analyzing the influence of business confidence 

as a driver of business investment considered periods before the financial crisis 
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and during the Federal Reserve implementation of unconventional monetary 

policy intended to stimulate the economy. While the results here partially support 

prior research, this work analyzes firm response during the unprecedented time 

of removing the UMP and moving to a contractionary stance and thereby adds to 

the body of research analyzing the role of business confidence.  

A better understanding of how monetary policy is transmitted through the 

investment channel to the economy in the aftermath of unconventional monetary 

policy regimes would help central banks more accurately gauge the 

contemporaneous impact of policy on the greater economy. Until the end of the 

Federal Reserve’s tightening policy in 2018Q4, firm investment decision makers 

were more influenced by a turnaround in business confidence in the national 

economy and optimism for their company prospects over the near to intermediate 

term than increases to their cost of funds. 

 In a market economy such as the U.S., business investment is the engine 

of growth in employment, innovation, productivity, and economic sustainability 

and is the bulk of private nonresidential investment, which comprises 

approximately 14% of U.S. annual GDP. This research focused on a large subset 

of economic actors–firm investment decision makers–to learn how they 

responded to the removal of these unconventional policy moves and what drove 

firm response.  

The universe of firms included in this study was developed by using 

publicly available credit ratings determined by Standard and Poor’s. By using 

readily available public data the results of this research could be replicated. 
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There are, of course, limitations in this approach. The very top investment rated 

firms, AAA and AA+ were excluded due to the very small number of companies 

with such a rating, N=5 each, although their contribution to the universe of total 

assets was approximately 4% and 6.5 to 7.5% respectfully.  Including AAA and 

AA+ would improve the robustness of the analysis though it is not clear that the 

results would have been significantly different. However, it can be argued that 

this research is short since the highest rated firms were not included. 

The subject period was intentionally chosen to analyze the impact of 

Federal Reserve policy on firm investment decisions makers when the Fed is 

reversing an extended period of stimulus. From the post WWII experience to the 

response by the Federal Reserve to the financial crisis and the following 

extended period of weak economic growth, the U.S. economy had never 

experienced the ultra-low interest rates and unconventional policy tools. The 

uniqueness of this period both separates this study and limits the interpretation of 

results. In periods of higher interest rates firm investment decision makers 

response have been different and more sensitive to increases in rates. However, 

it is this unique period that needed attention.  

This study is particularly timely as the U.S. and the global economy 

emerges from the COVID pandemic. As the U.S. employment market recovers, 

possibly resulting in increased inflation pressures on the overall economy, the 

Federal Reserve will once again be faced with the need to return to normalcy and 

move away from the ZLB in interest rates. A conclusion from this research 

indicates that the effectiveness of the Federal Reserve’s actions during the 
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subject period was significantly influenced by improved business confidence as 

the national economy improved and CFO optimism improved markedly around 

the improved perceptions of the national economy and the prospects for their 

company performance on the near term.  

Avenues for Additional Research 

Other Central Bank Experience 

While this research focuses on the U.S. experience, the literature review 

includes research from the Japanese experience. The Bank of Japan was the 

first developed country central bank to experiment with quantitative easing, which 

in turn was instructive to the U.S. Federal Reserve. European banks also 

experimented with quantitative easing. The ECB employed QE early in the 

financial crisis but removed that portion of their stimulus package much sooner 

than the U.S. Federal Reserve. It is beyond the scope of this research to analyze 

the details of other country experiences, but clearly this research offers a 

framework to consider other country’s experience in future research. 

Firm Response Segregated by Industry 

This study focuses on non-financial, industrial firms. Within that set of 

firms developing subsets of firms by industry will result in significant 

asymmetrical categorization. Some industries are characterized by a few 

dominant players such as microchips, steel, and autos whereas other industries 

have a broader dispersion of players. This research is focused on more of a 

macro analysis of what happened and why business investment continued to 

grow as the Federal Reserve increased interest rates. The results here could 
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offer insights into a more micro, industry specific analysis of the dynamic nature 

of business investment during this unique period in Federal Reserve policy 

history.  

Rational Actor Response and Game Theory Models 

This study describes firm investment decision makers, CFOs, as acting 

rationally by increasing current investment spending during a period of 

announced regular future interest rate increases. This rational action is reflected 

in increases in total assets even though costs of funds are increasing. Further 

study could be developed using game theory models to predict possible 

outcomes from rational actors facing increases in funding costs. This study 

looked at two quarter lead reflecting anticipatory increases in rates. Additional 

work could study longer or shorter lead times, or other game theory constructs to 

determine if this anticipatory actions by CFOs could be instructive to FOMC 

decision making.  
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APPENDIX 

TABLES 

 

Table 1. 
 
 
Regression statistics of the relationship between total assets of the universe of 
subject firms as the dependent variable and total invested capital as the 
independent variable. 2013Q2 through 2018Q4 
 
 

Model Summary 

 R 904a 

 R Square 0.818 

  
Adjusted R Square 
 

 
0.800 
 

 Std Error of the 
Estimate 

361396.14876 

 R Square Change 0.818 

 F Change 44.876 

 df1 1 

Change Statistics df2 10 

 
Sig. F Change 

 
0.000 
 

a Predictors: Total Invested Capital  
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Table 2.  
 
 
Regression statistics describing the relationship between the subject universe of 
firm total assets as the dependent variable and the Federal Reserve’s increases 
in short term interest rates expressed as semiannual effective real fed funds 
levels as the independent variable. 2013Q2 through 2018Q4 

 
 

Model Summary 

 R .691a 

 R Square .478 

  
Adjusted R Square 
 

 
.425 
 

 Std Error of the 
Estimate 

626087.11469 

 R Square Change .478 

 F Change 9.141 

 df1 1 

Change Statistics df2 10 

  
Sig. F Change 
 

 
.013 
 

a Predictors: (Constant), real fed funds semiannual 
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Table 3.  
 
 
Regression results for the subject universe of firm total assets with a 2 quarter 
lead in the dependent variable (total assets) to increases in interest rates. 
2013Q2 through 2018Q4 
 
 

Model Summary 

 R .680a 

 R Square 0.463 

  
Adjusted R Square 
 

 
0.403 
 

 Std Error of the 
Estimate 

650542.88388 

 R Square Change 0.463 

 F Change 7.747 

 df1 1 

Change Statistics df2 9 

  
Sig. F Change 
 

 
0.021 
 

a. Predictors: (Constant), real fed funds with a 2 quarter lag 
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Table 4. 
 
 
Regression results for the subject universe of firms total assets with a 2 quarter 
lead in the dependent variable (total assets) to increases in real fed funds. 
Observation period is limited to the period inside of the box: from 2016Q4 
through 2018Q4.  
 
 

Model Summary 

 R .889a 

 R Square 0.790 

 
 
Adjusted R Square 
 

 
0.738 
 

 
Std Error of the 
Estimate 

399253.93263 

 R Square Change 0.790 

 F Change 15.070 

 df1 1 

Change Statistics df2 4 

 
 
Sig. F Change 
 

 
0.018 
 

a Predictors: (Constant), real fed funds 2016Q4 through 2018Q4  
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Table 5.  

 

Regression results for the universe of firms total assets vs US GDP nominal. 
2013Q2 through 2018Q4 
 
 

Model Summary 

 R .808a 

 R Square 0.653 

  
Adjusted R Square 
 

 
0.618 
 

 Std Error of the 
Estimate 

510609.85490 

 R Square Change 0.653 

 F Change 18.778 

 df1 1 

Change Statistics df2 10 

  
Sig. F Change 
 

 
0.001 
 

a Predictors: (Constant), USGDP nominal semiannual 
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Table 6.  
 
 

Regression results for AA rated firms semiannually reported total assets vs real 
fed funds rates. 2013Q2 through 2018Q4. (N=22) 
 
 

Model Summary 

 R .668a 

 R Square 0.446 

  
Adjusted R Square 
 

0.391 

 Std Error of the 
Estimate 

105582.01788 

 R Square Change 0.446 

 F Change 8.050 

 df1 1 

Change Statistics df2 10 

  
Sig. F Change 
 

 
0.018 
 

a Predictors: (Constant), real fed funds semiannual 
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Table 7.  
 
 
Regression results for AA firm total assets with a 2 quarter lead in the dependent 
variable (total assets) to increases in interest rates. 2013Q2 through 2018Q4 

 
 

Model Summary 

 R .724a 

 R Square 0.524 

  
Adjusted R Square 
 

 
0.472 
 

 Std Error of the 
Estimate 

94009.26133 

 R Square Change 0.524 

 F Change 9.926 

 df1 1 

Change Statistics df2 9 

  
Sig. F Change 
 

 
0.012 
 

a Predictors: (Constant), real fed funds with 2 quarter lag 
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Table 8. 
 
 
Regression results for AA rated firm total assets with a 2 quarter lead in the 
dependent variable (total assets) to increases in real fed funds; Where the 
observation period is limited to the period inside of the box: from 2016Q4 through 
2018Q4.  
 
 

Model Summary 

 R .838a 

 R Square 0.703 

  
Adjusted R Square 
 

 
0.629 
 

 Std Error of the 
Estimate 

59915.34501 

 R Square Change 0.703 

 F Change 9.472 

 df1 1 

Change Statistics df2 4 

  
Sig. F Change 
 

 
0.037 
 

a Predictors: (Constant), real fed funds 2016Q4 through 2018Q4 
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Table 9.  

 
Regression results for AA rated firms total assets vs US GDP nominal. 

2013Q2 through 2018Q4 

 

 

Model Summary 

 R .895a 

 R Square 0.801 

  
Adjusted R Square 
 

 
0.781 
 

 Std Error of the 
Estimate 

63256.18509 

 R Square Change 0.801 

 F Change 40.287 

 df1 1 

Change Statistics df2 10 

  
Sig. F Change 
 

 
0.000 
 

a Predictors: (Constant), USGDP nominal semiannual 
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Table 10.  
 
 
Regression results of the relationship between the change in the  
A rated firms total assets as the dependent variable and the Federal Reserve’s 
increases in short term interest rates expressed as  
semiannual real fed funds levels as the independent variable. 
2013Q2 through 2018Q4 

 
 

Model Summary 

 R .749a 

 R Square 0.561 

  
Adjusted R Square 
 

 
0.517 
 

 Std Error of the 
Estimate 

200673.92055 

 R Square Change 0.561 

 F Change 12.771 

 df1 1 

Change Statistics df2 10 

  
Sig. F Change 
 

 
0.005 
 

a Predictors: real fed funds semiannual 
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Table 11.  
 
 
Regression results for A rated firm total assets with a 2 quarter lead in the 
dependent variable (total assets) to increases in interest rates. 2013Q2 through 
2018Q4 
 
 

Model Summary 

 R .762a 

 R Square 0.580 

  
Adjusted R Square 
 

 
0.534 
 

 Std Error of the 
Estimate 

185379.87070 

 R Square Change 0.580 

 F Change 12.442 

 df1 1 

Change Statistics df2 9 

  
Sig. F Change 
 

 
0.006 
 

 
a Predictors: Real fed funds a 2 quarter lag 
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Table 12.  
 
 
Regression results for A rated firms total assets with a 2 quarter lead in the 
dependent variable (total assets) to increases in real fed funds; Where the 
observation period is limited to the period inside of the box: from 2016Q4 through 
2018Q4.  
 
 

Model Summary 

 R .248a 

 R Square 0.062 

  
Adjusted R Square 
 

-0.251 

 Std Error of the 
Estimate 

265054.36098 

 R Square Change 0.062 

 F Change 0.197 

 df1 1 

Change Statistics df2 3 

  
Sig. F Change 
 

 
0.687 
 

a Predictors: Real fed funds a 2 quarter lag   
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Table 13.  
 
 
Regression results of A rated firms total assets as dependent variable vs nominal 
U.S. GDP. 2013Q2 through 2018Q4. 
 
 

Model Summary 

 R .929a 

 R Square 0.863 

  
Adjusted R Square 
 

0.849 

 Std Error of the 
Estimate 

112214.63021 

 R Square Change 0.863 

 F Change 62.822 

 df1 1 

Change Statistics df2 10 

  
Sig. F Change 
 

 
0.000 
 

a Predictors: USGDP nominal semiannual 
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Table 14.  
 
 
Regression statistics of the relationship between the change in total assets of 
BBB rated firms as the dependent variable and the Federal Reserve’s increases 
in short term interest rates expressed as real fed funds levels as the independent 
variable. 2013Q2 through 2018Q4. N= 234-258 
 
 

Model Summary 

 R .563a 

 R Square 0.317 

  
Adjusted R Square 
 

0.284 

 Std Error of the 
Estimate 

269085.89398 

 R Square Change 0.317 

 F Change 9.745 

 df1 1 

Change Statistics df2 21 

  
Sig. F Change 
 

 
0.005 
 

a Predictors: (Constant), real rates 
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Table 15.  
 
 
Regression results for BBB rated firms total assets as the dependent variable 
and with a 2 quarter lead vs the Federal Reserve’s increases in short term 
interest rates expressed as real fed funds levels as the independent variable. 
2013Q2 through 2018Q4 
 
 

Model Summary 

 R .503a 

 R Square 0.253 

 
 
Adjusted R Square 
 

0.213 

 
Std Error of the 
Estimate 

293845.66617 

 R Square Change 0.253 

 F Change 6.428 

 df1 1 

Change Statistics df2 19 

 
 
Sig. F Change 
 

0.020 

a Predictors: Real fed funds 2 quarter lag 
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Table 16.  
 
 
Regression results for BBB rated firms total assets with a 2 quarter lead in the 
dependent variable (total assets) to increases in real fed funds; Observation 
period is limited to the period inside of the box: from 2016Q4 through 2018Q4.  
 
 

Model Summary 

 R .336a 

 R Square 0.113 

 
 
Adjusted R Square 
 

-0.064 

 
Std Error of the 
Estimate 

154065.22057 

 R Square Change 0.113 

 F Change 0.638 

 df1 1 

Change Statistics df2 5 

 
 
Sig. F Change 
 

 
0.461 
 

a Predictors: Real fed funds 2016Q4 through 2018Q4 2 quarter lag  
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Table 17. 

 

 

Regression results for BBB rated firms as the dependent variable and U.S. 

nominal GDP the independent variable for the subject period 2013Q2 through 

2018Q4 

 

 

Model Summary 

 R .710a 

 R Square 0.504 

  
Adjusted R Square 
 

 
0.481 
 

 Std Error of the 
Estimate 

229200.75522 

 R Square Change 0.504 

 F Change 21.376 

 df1 1 

Change Statistics df2 21 

  
Sig. F Change 
 

 
0.000 
 

a Predictors: (Constant), USGDP nominal 
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Table 18. 
 
 
Regression statistics of the relationship between non-investment grade (BB/B) 
rated firms total assets as the dependent variable and the Federal Reserve’s 
increases in short term interest rates expressed as real fed funds levels as the 
independent variable. 2013Q2 through 2018Q4 
 
 

Model Summary 

 R .253a 

 R Square 0.064 

  
Adjusted R Square 
 

0.019 

 Std Error of the 
Estimate 

178309.75213 

 R Square Change 0.064 

 F Change 1.431 

 df1 1 

Change Statistics df2 21 

  
Sig. F Change 
 

 
0.245 
 

a Predictors: (Constant), real fed funds      
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Table 19. 
 
 
Regression results of non-investment grade (BB/B) rated firm total assets as 
dependent variable vs nominal U.S. GDP. 2013Q2 through 2018Q4. 
 
 

Model Summary 

 R .122a 

 R Square 0.015 

  
Adjusted R Square 
 

-0.032 

 Std Error of the 
Estimate 

182917.50341 

 R Square Change 0.015 

 F Change 0.315 

 df1 1 

Change Statistics df2 21 

  
Sig. F Change 
 

 
0.581 
 

a Predictors: (Constant), USGDP nominal 
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Table 20. 
 
 
Regression results of the universe of firms total assets as the dependent variable 
and CFO optimism of the national economy as the independent variable. 2013Q2 
through 2018Q4 
 

Model Summary 

 R .698a 

 R Square 0.487 

  
Adjusted R Square 
 

 
0.435 
 

 Std Error of the 
Estimate 

620524.84326 

 
 

R Square Change 0.487 

 F Change 9.486 

Change Statistics df1 1 

 df2 10 

  
Sig. F Change 
 

 
0.012 
 

a Predictors: (Constant), optimism of national economy 
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Table 21. 
 
 
Regression results of the universe of firms total assets as the dependent variable 
and CFO optimism of their firms’ projected performance as the independent 
variable. 2013Q2 through 2018Q4 
 

Model Summary 

 R .743a 

 R Square 0.552 

  
Adjusted R Square 
 

 
0.507 
 

 Std Error of the 
Estimate 

579753.14037 

 R Square Change 0.552 

 F Change 12.323 

Change Statistics df1 1 

 df2 10 

  
Sig. F Change 
 

 
0.006 
 

a Predictors: Optimism of expected company performance  
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Table 22. 
 
 
Regression results for CFO ranking of concern about consumer  
demand for products and increases in total assets for the subject 
period. As the concern decreases CFOs gain confidence for investment spending 
 ` 
 

Model Summary 

 R .733a 

 R Square 0.538 

  
Adjusted R Square 
 

 
0.492 
 

 Std Error of the 
Estimate 

588920.96903 

 R Square Change 0.538 

 F Change 11.633 

Change Statistics df1 1 

 df2 10 

  
Sig. F Change 
 

 
0.007 
 

a Predictors: Consumer Demand       
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Table 23. 
 
 
Regression results for CFO concerns of increases in the cost of borrowing 

 as the independent variable vs firm total assets as the dependent  

variable for the subject period 

 

Model Summary 

 R .085a 

 R Square 0.007 

  
Adjusted R Square 
 

-0.092 

 Std Error of the 
Estimate 

863045.67982 

 R Square Change 0.007 

 F Change 0.073 

Change Statistics df1 1 

 df2 10 

 
Sig. F Change 

 
0.792 
 

a Predictors: Cost of borrowing  
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Table 24. 
 
 
Regression results comparing the level of concern for government  
regulations and growth in total assets during the subject period. 
 
 

Model Summary 

 R .345a 

 R Square 0.119 

 
Adjusted R Square 0.031 

 Std Error of the 
Estimate 

813124.99421 

 R Square Change 0.119 

 F Change 1.348 

Change Statistics df1 1 

 df2 10 

 
Sig. F Change 0.273 

a Predictor: Government regulations 
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Table 25. 
 
 
Regression results for concerns expressed by CFOs of economic uncertainty as 
the independent variable vs firm total assets as the dependent variable  
for the subject period. 
 
 

Model Summary 

 R .584a 

 R Square 0.341 

 Adjusted R Square 0.275 

 
Std Error of the 
Estimate 

703140.26493 

 R Square Change 0.341 

 F Change 5.176 

Change Statistics df1 1 

 df2 10 

 
Sig. F Change 

 
0.046 
 

a Predictors: economic uncertainty 

 


