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ABSTRACT 

THE SUPPLY OF CREDIT AND U.S. ECONOMIC ACTIVITY: EMPIRICAL 

EVIDENCE FOR NEW MONETARY TRANSMISSION MECHANISMS 

Joshua Wojnilower, Ph.D. 

George Mason University, 2017 

Dissertation Director: Dr. Thomas Stratmann 

 

The consensus that financial intermediaries do not independently affect the real economy 

existed among macroeconomists during the second half of the twentieth century. Changes 

in the supply of credit were therefore irrelevant to understanding business cycles. The 

recent U.S. financial crisis, however, put a spotlight on the independent role financial 

intermediaries can play in generating and amplifying business cycles. To explore that role 

further, this dissertation examines empirically whether transmission of shocks to the real 

economy occurs through changes in the supply of credit and, if so, by which mechanisms, 

during which periods of time, and under what conditions. To the extent that changes in 

the supply of credit affect economic activity, results shed light on how to implement 

monetary policy more effectively going forward. 

Chapter One considers whether a credit supply variable provides consistent and stable 

information, beyond that of real interest rates and the money supply, about future changes 



xiii 

 

in the output gap during the U.S. post-war era. Results yield evidence that changes in the 

supply of credit do provide information about future changes in the output gap, yet that 

relationship is neither consistent nor stable. Changes in the supply of credit are, however, 

the only variable among those considered that offers information about future changes in 

the output gap during the twenty-first century. 

Chapter Two examines the timing and extent to which financial factors contributed to the 

Great Depression through changes in the supply of credit. Results illustrate that 

disruptions of financial intermediation, through changes in the supply of credit and the 

cost of capital, were a primary mechanism for the propagation, amplification, and 

extension of shocks throughout the Great Depression. Findings therefore suggest that 

conventional monetary policy would have been insufficient to offset the decline in output 

due to financial factors.  

Chapter Three considers whether the relationship between the supply of credit and the 

real economy changed over time and under different credit market conditions during the 

U.S. post-war era. Results yield evidence that a quantitatively important relationship 

between the supply of credit and real economic activity existed during the entire era and 

separate from periods of financial stress. Findings, however, also offer evidence that the 

indirect effect of changes in the supply of credit on real economic activity, operating 

through their effect on macro risk premia, became quantitatively more important during 

periods of financial stress in the twenty-first century. 

The overall conclusion is that transmission of shocks to the real economy occurred 

through changes in the supply of credit throughout U.S. history. The economic 
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significance of specific mechanisms, however, shifted over time due to changes in the 

structure of credit markets and financial institutions. The Federal Reserve therefore may 

benefit from permanently expanding its set of indicator variables and monetary policy 

toolkit. 
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ON CREDIT AND OUTPUT: IS THE SUPPLY OF CREDIT RELEVANT? 

I. Introduction 
New Keynesian models, in their most basic form, focus solely on the ability of a 

short-term real interest rate to explain future movements of real output. Despite evidence 

that monetary aggregates yield information about future changes in output (Estrella and 

Mishkin 1997; Meltzer 2001; Nelson 2002, 2003; Hafer, Haslag, and Jones 2007; Hafer 

and Jones 2008), beyond that of real interest rates, little impetus to revise monetary 

theory, or policy, existed during the Great Moderation. The failure of short-term real 

interest rates to forecast the recent U.S. financial crisis or subsequent weak recovery 

highlights potential value from expanding the set of indicators economists and 

policymakers use to forecast macroeconomic outcomes. Expanding the set of indicators 

solely to include monetary aggregates, however, may be insufficient given similar 

forecasting failures in the past decade. One new indicator worth considering is the 

aggregate supply of credit since a growing literature examines the relationship between 

the supply of credit and the real economy, both theoretically (see, e.g. Adrian, Moench, 

and Shin 2010b; Gertler and Kiyotaki 2010; Shleifer and Vishny 2010; Woodford 2010; 

Borio and Zhu 2012) and empirically (see, e.g. Borio and Lowe 2002, 2004; Goodhart 

2003; Adrian, Moench, and Shin 2010a, 2010b; Adrian and Shin 2010; Jordà, Schularick 

and Taylor 2010; Schularick and Taylor 2012). The time is therefore ripe to reconsider 
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which macroeconomic variables offer useful information to economists and monetary 

policymakers about the future state of their primary targets, output and inflation. 

Ongoing debates about monetary policy are broad and complex, ranging from 

questions about optimal policy targets and instruments to how and when different 

transmission mechanisms work, both in theory and in practice. To shed some light on 

these questions, this paper answers a simpler question: given a specific goal, which 

macroeconomic variables contain the most information about causal mechanisms 

between monetary policy and its target variable(s)? The simplistic nature of this question, 

however, does not imply that the results are of lesser importance to policymakers. On the 

contrary, a consistent and stable relationship between information and target variables is 

critical to employing monetary theory successfully in actual policy decisions (Hafer, 

Haslag, and Jones 2007), especially in a monetary regime where policymakers are 

targeting a forecast (Rudebusch and Svensson 1999).1 

Assuming that the Federal Reserve currently seeks to minimize a loss function 

containing the output gap and inflation (Rudebusch and Svensson 1999), this exploration 

begins by re-examining the relationship between a short-term real interest rate and the 

output gap, adding sixteen years (sixty-four quarters) of new data to earlier studies 

(Hafer, Haslag, and Jones 2007; Hafer and Jones 2008). Building on empirical literature 

by Rudebusch and Svensson (1999, 2002) which found no role for monetary aggregates, 

this paper’s baseline specification for simple OLS regressions is a dynamic IS equation 

                                                 
1 Within an inflation-forecast-targeting regime, the measure of success is the central bank’s ability to 

maintain their forecasts of employment and inflation a couple years ahead at their target levels or growth 

rates (Rudebusch and Svensson 1999).   
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that only includes lags of the output gap and a short-term real interest rate. Next, the 

baseline specification is augmented by including lagged values for several measures of 

real money balances. These specifications serve to determine whether the predictive 

content of monetary aggregates, found in subsequent literature (Estrella and Mishkin 

1997; Meltzer 2001; Nelson 2002, 2003; Hafer, Haslag, and Jones 2007; Hafer and Jones 

2008), also withstands the test of time. Lastly, a specification including real money 

balances is augmented by independently adding a measure of the real credit supply. This 

specification serves to assess if a relationship exists between the supply of credit and the 

real economy. To the extent this relationship exists, it suggests that transmission of 

monetary policy to its target variables occurs, at least partially, through changes in the 

supply of credit. Moreover, to the extent this relationship is a recent phenomenon, it 

implies that the increasing share of U.S. credit supplied by market-based financial 

intermediaries, e.g. shadow banks, increased the relevance of supply-side credit 

constraints (Adrian, Moench, and Shin 2010b; Woodford 2010). 

Results reveal that measures of a short-term real interest rate, real money 

balances, and real credit supply all produce correctly signed, statistically significant 

coefficients. Nevertheless, each model suffers from temporal instability given that none 

of these macroeconomic variables contains consistent and stable information about causal 

mechanisms between monetary policy and one of its target variables, the output gap. 

Furthermore, previous relationships between short-term real interest rates, monetary 

aggregates, and the output gap simply cease to exist in the post-2000 period. The 

relationship between the supply of credit and the output gap, in contrast, is positive and 
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statistically significant in the post-2000 period. These results are consistent with general 

hypotheses within the credit supply literature, namely that the increasing share of credit 

supplied by market-based financial intermediaries increased the effect of changes in the 

supply of credit on real economic activity and, in doing so, rendered conventional 

monetary policy insufficient to regulate aggregate demand on its own.  

Overall, these results undermine the effectiveness of using simple backward-

looking models to run policy experiments given the unstable nature of relationships 

between information and target variables. Economists and policymakers would therefore 

benefit from both expanding their set of information variables and occasionally 

reassessing the relative weightings assigned to each one.  

Section II briefly discusses relevant theories for expecting real interest rates, 

monetary aggregates, and credit aggregates to contain informational value about future 

real output. Section III describes the methodology and data employed. Section IV 

displays and discusses results. Section V addresses robustness checks. Section VI offers 

extensions of this research as well as implications for economists and policymakers. 

Section VII concludes.  

II. Background 
An ongoing debate regarding the significance of different monetary policy 

transmission mechanisms exists throughout macroeconomic history. Within this debate, 

consensus formed around two distinct views: the “money view” and the “new credit 

view.” Although the prediction and policy implications are quite disparate, these 

differences largely stem from varying views about the substitutability between types of 
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money and credit. Describing all the varying implications of different assumptions is 

beyond the scope of this paper, nevertheless highlighting several assumptions of these 

specific views demonstrates the emphasis of alternative measures in forecasting real 

activity.2  

Economists often refer to the current dominant consensus in monetary theory as 

the new credit view. Theories and models within this view assume that imperfect 

substitutability exists between bank loans and open market credit, yet nearly perfect 

substitutability exists between different forms of money (Bernanke and Blinder 1992; 

Bernanke and Gertler 1995; Kiyotaki and Moore 1997).3 Hence, the supply of both credit 

and money is assumed to be highly elastic. The demand for loans, primarily to fund 

investment, therefore determines aggregate demand. Consequently, the primary 

transmission mechanism of monetary policy is real interest rates, which determine the 

demand for loans. 

These assumptions of the new credit view are apparent in the three essential 

equations (Equation 1-Equation 3) of the standard New Keynesian model: 

 

Equation 1 

𝑦𝑡 = 𝐸𝑡𝑦𝑡+1 − 𝛼𝑟𝑡 + 휀1𝑡 
       

Equation 2 

𝜋𝑡 = 𝛽𝐸𝑡(𝜋𝑡+1) + 𝛿(𝑦𝑡 − 𝑦𝑡
∗) + 휀2𝑡   

                                                 
2 See Trautwein (2000) for an overview of the different views. Discussion of the “old credit view” is 

omitted since it is not directly relevant to the question this paper seeks to answer.  
3 Imperfect substitutability between bank loans and open market credit refers solely to the demand for such 

assets/liabilities. Perfect substitutability between different forms of money, however, refers to both the 

demand for and supply of these assets/liabilities. 
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Equation 3 

𝑅𝑡 = 𝑟𝑡
∗ + 𝐸𝑡(𝜋𝑡+1) + 𝜃(𝑦𝑡−1 − 𝑦𝑡−1

∗ ) + 𝜎(𝜋𝑡−1 − 𝜋𝑇)    

 

where 𝑦𝑡 is real output, 𝑟𝑡 is the real interest rate, 𝜋𝑡 is the rate of inflation, 𝑦𝑡
∗ is potential 

real output, 𝑅𝑡 is the nominal interest rate, 𝑟𝑡
∗ is the equilibrium real interest rate, 𝜋𝑇 is 

the central bank’s target inflation rate, and 휀1𝑡 and 휀2𝑡 are stochastic shocks. Equation 1 is 

an aggregate demand, or forward-looking IS equation, that relates real output to future 

real output and the real interest rate. Equation 2 is an aggregate supply equation, or 

expectations-augmented Phillips curve, relating inflation to expected inflation and the 

output gap, measured as the deviation of real output from its potential. Equation 3 is a 

monetary policy reaction function, in this case a Taylor rule, which describes the 

response of the central bank’s policy instrument, a short-term nominal interest rate, to the 

equilibrium real interest rate, expected inflation, and deviations of output and inflation 

from their respective targets. 

Upon review of the core New Keynesian model, a couple of points are worth 

highlighting. First, measures of real money balances do not explicitly appear in any of the 

three equations. Monetary aggregates therefore implicitly do not hold any additional 

information about future inflation or output beyond that available from short-term real 

interest rates. Second, the aggregate demand and monetary policy equations each possess 

only one real interest rate, which are implicitly different from one another. Long-term 

real interest rates determine the demand for loans and, thereby, aggregate demand. 

Monetary policy, however, typically exerts control over a short-term nominal interest rate 
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and, assuming prices are sticky in the short-run, thereby impacts short-term real interest 

rates. To make the necessary jump from short- to long-term real interest rates, New 

Keynesian models implicitly assume a consistent and stable relationship between short- 

and long-term real interest rates (Meyer 2001). Hence, New Keynesian models allow for 

transmission of monetary policy to work through multiple real interest rates, even though 

the model does not explicitly include them. 

These two implicit assumptions regarding monetary aggregates and multiple real 

interest rates highlight a significant point of contention between the new credit view and 

the money view. Theories within the money view, in contrast to the new credit view, 

assume imperfect substitutability between money, narrowly defined, and money-like 

substitutes, even though assumptions about the substitutability of credit vary (Friedman 

and Schwartz 1963, 1982; Meltzer 1995, 2001).4 The supply of money therefore is 

assumed to be relatively inelastic. Thus, the nominal supply of money determines the 

quantity of loans and, therefore, nominal output. The equation of exchange (Equation 4) 

is the key equation within this paradigm: 

 

Equation 4 

MV = Py 

 

                                                 
4 Imperfect substitutability between money and money-like substitutes refers to both the demand for and 

supply of these assets/liabilities. Varying assumptions about the substitutability of credit, however, refer 

solely to the demand for such assets/liabilities.    
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Monetary policy therefore affects real output (y) in the short-run, assuming prices (P) are 

sticky and the velocity of money (V) is stable, since a central bank directly controls the 

nominal supply of money (M), often defined as the monetary base.  

From a monetary policy perspective, changes in the supply of money affect output 

either directly or indirectly, depending on one’s assumption about the substitutability 

between forms of credit. First, consider the assumption of perfect substitution in the 

supply of different forms of credit. This assumption implies the supply of credit is fully 

elastic and the loanable funds market always clears. To restore equilibrium arising from 

changes in the nominal money supply, i.e. monetary disequilibrium, prices and/or 

quantities in the real goods market must adjust. Monetary policy therefore directly affects 

output by altering the money supply. Now consider the assumption of imperfect 

substitution in the supply of different forms of credit. Changes in the money supply affect 

the relative prices of credit and non-financial assets, which are explicit and implicit 

interest rates. Since these relative changes in interest rates affect the demand for 

investment, monetary policy indirectly affects aggregate demand by altering the money 

supply. Monetary aggregates may therefore hold information about future inflation and 

output gaps as a proxy for various interest rates (Friedman and Schwartz 1963, 1982; 

Meltzer 2001; Meyer 2001; Nelson 2002, 2003), even if changes in the money supply no 

longer directly affect output. 

While the new credit view and money view differ on certain assumptions, both 

views assume the absence of supply-side constraints on credit growth. Therefore, prior to 

the recent U.S. financial crisis, theories within both views typically excluded financial 
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sectors from their models. Events during the crisis, however, suggest that changes in the 

supply of credit impacted the real economy. More specifically, many financial 

intermediaries were unable to rollover short-term lines of credit, during the peak periods 

of stress in financial markets, due to a lack of acceptable collateral (Adrian and Shin 

2009b). Other financial intermediaries risked falling below capital requirements, either 

externally or internally imposed, due to increasing losses on their assets. These 

constraints effectively forced financial intermediaries to reduce their leverage and, hence, 

their supply of credit. The widespread nature of these constraints during the crisis 

suggests that the supply of credit determines the volume of lending and aggregate 

demand, at least during particular periods of time. 

A new generation of macroeconomic models highlights disruptions of financial 

intermediation and establishes theoretical mechanisms for transmission of shocks to the 

real economy through changes in the supply of credit. I refer to this generation of 

macroeconomic models as the “market-based credit view.” Still in its infancy, the 

market-based credit view remains without a core theory or model yet contains a core set 

of channels to describe transmission of monetary policy through the supply of credit.5 

Two primary channels are the “bank capital channel” (Van den Heuvel 2002; Woodford 

2010; Borio and Zhu 2012) and what I term the “bank collateral channel.” Mechanisms 

underlying each channel are similar, but each channel typically applies to different 

categories of financial intermediaries. The bank capital channel refers to the ability of 

                                                 
5 Adrian, Moench and Shin (2010b, 192) argue that the “market-based financial system has a number of 

distinctive features relative to traditional banking” that increase the significance of supply-side constraints 

to the expansion of credit. This focus on the market-based financial system, which permeates much of their 

recent work, helps explain the choice of phrases to encapsulate this subset of transmission mechanisms.      
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“bank-based” financial intermediaries to increase their leverage, i.e. assets relative to 

equity capital.6 Monetary policy that increases market interest rates, i.e. places downward 

pressure on prices, can make capital constraints binding by either reducing asset values or 

causing losses that reduce bank equity (Van den Heuvel 2002; Woodford 2010; Borio 

and Zhu 2012). To protect against further increases in leverage, financial intermediaries 

face a choice between increasing equity or reducing assets, either through asset sales or 

declining to rollover loans. Since equity is relatively expensive at such times and 

declining to rollover loans is not timely, selling assets is often an individually rational 

response. Asset sales, however, can create further downward pressure on prices, 

reinforcing supply-side credit constraints and thereby further reducing aggregate demand 

and real output.  

The bank collateral channel, in contrast, focuses on “market-based” financial 

intermediaries, such as broker-dealers, that rely on short-term borrowing to finance their 

asset holdings, typically through commercial paper or repurchase agreements.7 These 

financial intermediaries generally attempt to maximize leverage at any given point in 

time (Adrian and Shin 2009a; Shleifer and Vishny 2010).8 Monetary policy that increases 

market interest rates thereby reduces the value of available collateral. If these relative 

                                                 
6 Adrian and Shin (2010b) use the term “bank-based” in reference to financial intermediaries that primarily 

finance their asset holdings with deposits. 
7 Adrian and Shin (2010b, 6) note that “at the margin, all financial intermediaries (including commercial 

banks) have to borrow in capital markets, as deposits are insufficient to meet funding needs. The large 

balance sheets of commercial banks, however, mask the effects operating at the margin. In contrast, 

securities firms have balance sheets that are much more sensitive to the effects operating in financial 

markets.” 
8 Shleifer and Vishny (2007) demonstrate that maximizing leverage can actually be rational if expected 

returns during expansions exceed the expected costs of asset fire sales and foregoing lending during bad 

times.  
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price changes induce lenders to raise haircuts and/or margin requirements, the quantity of 

assets financial intermediaries can finance profitably declines (Adrian and Shin 2009a). 

Financial intermediaries then face pressure to reduce their assets, i.e. supply of credit, 

thus reducing aggregate demand and real output (Adrian and Shin 2008). 

The market-based credit view generally attributes economic significance of 

supply-side credit constraints to the increasing share of U.S. credit supplied by market-

based financial intermediaries since the 1980s. Other economists, however, contend 

economic significance of supply-side credit constraints predates the 1980s (see, e.g. 

Fisher 1933; Bernanke 1983). Wojnilower (1980, 277), for example, claims that, during 

the U.S. post-war era, “cyclically significant retardations or reductions in credit and 

aggregate demand occur only when there is an interruption in the supply of credit—a 

‘credit crunch.’” Finding a positive, statistically significant relationship between the 

supply of credit and real output over the entire post-war period would support this theory, 

among others. Finding that this relationship is a recent phenomenon, in contrast, would 

support the market-based credit view. Regardless of which side one takes on this matter, 

it remains an open question as to whether or not a credit supply variable provides 

information about future movements in real output. Moreover, it remains an open 

question as to whether or not the relationship between a credit supply variable and real 

output is consistent and stable over time. The remainder of this paper addresses these 

questions and, in doing so, sheds light on the timing and extent to which transmission 

mechanisms of the market-based credit view operated during the U.S. post-war era. 
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III. Methodology and Data  
The following empirical analysis answers the simple question of, given a specific 

goal, which macroeconomic variables contain the most information about causal 

mechanisms between monetary policy and its target variable(s)? The baseline equation 

for analysis is the forward-looking IS equation (Equation 5) described in Rudebusch and 

Svensson (1999, 2002): 

 

Equation 5 

𝑦𝑡+1 = 𝛽𝑦1𝑦𝑡 + 𝛽𝑦2𝑦𝑡−1 − 𝛽𝑟(𝑖�̅� − �̅�𝑡 − �̅�) + 𝜂𝑡+1   

   

where �̅�𝑡 is four-quarter average rate of inflation using the core personal consumption 

expenditures (PCE) chain-weighted price index,9 𝑖�̅� is the four-quarter average federal 

funds rate,10 𝑦𝑡 is the output gap in percent,11 �̅� is the average real interest rate, set equal 

to zero, and 𝜂𝑡 is an i.i.d. shock with a variance of 𝜎𝑛
2. A couple of changes in 

measurement exist between this analysis and that of Rudebusch and Svensson (1999, 

2002). First, inflation is measured using the Federal Reserve’s preferred measure, core-

PCE, rather than the GDP chain-weighted price index. Second, the output gap is 

determined by running a standard Hodrick-Prescott (1997) filter on quarterly lagged 

values of real GDP instead of using the difference between actual values and the 

                                                 
9 Specifically, 

1

4
∑ 𝜋𝑡−𝑗
3
𝑗=0 , where πt is the quarterly rate of inflation using the core-PCE chain-weighted 

price index (𝑃𝑡) in percent at an annual rate, i.e. 𝜋𝑡 ≡ 4(𝑝𝑡 − 𝑝𝑡−1), where 𝑝𝑡 = 100𝑙𝑛𝑃𝑡 . 
10 Specifically, 

1

4
∑ 𝑖𝑡−𝑗
3
𝑗=0  , where 𝑖𝑡 is the quarterly average federal funds rate in percent per year. 

11 Approximately 𝑞𝑡 − 𝑞𝑡
∗, where 𝑞𝑡 ≡ 100ln𝑄𝑡  and 𝑞𝑡

∗ ≡ 100ln𝑄𝑡
∗, respectively. 
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Congressional Budget Office’s (CBO) measure of potential GDP.12 Finally, Rudebusch 

and Svensson’s (1999, 2002) practice of demeaning the five variables prior to estimation 

is not followed, thus a constant will appear as in Hafer, Haslag, and Jones (2007).  

As a point of reference, Rudebusch and Svensson’s results (1999, 2002) using 

U.S. data for 1961Q1 to 1996Q4 are (with coefficient standard errors given in 

parentheses): 

 

Equation 6 

𝑦𝑡+1 = 1.161𝑦𝑡 − 0.259𝑦𝑡−1 − 0.088(𝑖�̅� − �̅�𝑡) + 𝜂𝑡+1,    
         

(0.079)       (0.077)    (0.032)   

 

�̅�2 = 0.90, 𝑆𝐸 = 0.823, 𝐷𝑊 = 2.08. 

 

Rudebusch and Svensson (2002, 423) highlight the statistically significant, negative 

coefficient on the short-term real interest rate, noting that the relationship is stable across 

the sample period and that “lags of nominal money (in levels or growth rates) were 

insignificant when added” to Equation 5. This latter result implies that monetary 

aggregates do not contain any extra information about future changes in the output gap, 

beyond that of the real interest rate and, hence, are effectively irrelevant to policymakers. 

                                                 
12 As a robustness check, the following empirical analysis is performed using both the GDP chain-weighted 

price index to calculate inflation and the CBO’s potential real GDP estimates to calculate the output gap. 

Results of these regressions, which do not differ significantly from the baseline specifications, are 

presented in Appendix 1 (Table 11 through Table 15). Moreover, slight differences that exist simply 

reaffirm the general conclusion that a consistent and stable relationship is not present between these 

macroeconomic variables and the target variable, an output gap.  
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Hafer, Haslag, and Jones (2007) re-examined this relationship, extending the 

sample period by four years (through 2000Q4), and found meaningfully different results. 

First and foremost, the relationship between the short-term real interest rate and output 

gap becomes unstable when testing for a break at 1982Q4. This break point is relevant 

because subsample testing reveals that the above relationship is statistically insignificant 

after 1982 and that the real interest rate’s coefficient has the “wrong” sign. Second, the 

authors modified Equation 5 to include one-quarter lagged values of the annual 

percentage change in real money balances and discovered that, across the full sample, 

coefficients on all measures of real money balances, i.e. MB, M1, and M2, were positive 

and statistically significant.13 Money therefore appears to “matter” for forecasting future 

output gaps. 

Neither Rudebusch and Svensson (2002) nor Hafer, Haslag and Jones (2007) 

considered whether a measure of credit supply yields additional information about future 

changes in real output, as hypothesized by the market-based credit view. Moreover, the 

market-based credit view suggests that a measure of credit supply offers the most 

information about cyclically important changes in real output during recent decades. To 

test these hypotheses, the relationship between short-term real interest rates, real money 

balances, and real output is initially re-examined by extending the sample period another 

sixteen years (through 2016Q4). While continuing to test for temporal stability using a 

break point of 1982Q4, a second break point at 2000Q4 is tested for, which marks the end 

                                                 
13 These results generalized (to longer and different sample periods, as well as multiple definitions of 

money) those of Nelson (2002). 
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of previous studies (Hafer, Haslag, and Jones 2007; Hafer and Jones 2008) and the 

beginning of the first recession in the new millennium.14 

Analyses begin by running a simple OLS regression on the specification of 

Equation 5 from Rudebusch and Svensson (1999, 2002). Then, following Hafer, Haslag, 

and Jones (2007), Equation 5 is modified to include a lagged value of real money 

balances (nominal money deflated by the core-PCE index): 

  

Equation 7 

𝑦𝑡+1 = 𝛽𝑦1𝑦𝑡 + 𝛽𝑦2𝑦𝑡−1 − 𝛽𝑟(𝑖�̅� − �̅�𝑡 − �̅�) + 𝛽𝑚(�̅�𝑡) + 𝜂𝑡+1   

 

where �̅�𝑡 is a four-quarter average growth rate of real money balances.15 To allow for the 

possibility that different measures of money perform better or worse at different times, 

three separate specifications of Equation 7 are tested to include independently the 

adjusted monetary base (MB), M1, and M2. 

Beyond specifications put forth previously, Equation 7 is augmented to include a 

lagged value of the real credit supply, i.e. real total financial assets of financial businesses 

(nominal financial assets deflated by the core-PCE index): 

 

Equation 8 

𝑦𝑡+1 = 𝛽𝑦1𝑦𝑡 + 𝛽𝑦2𝑦𝑡−1 − 𝛽𝑟(𝑖�̅� − �̅�𝑡 − �̅�) + 𝛽𝑚(�̅�𝑡) + 𝛽𝑐(𝑐�̅�) + 𝜂𝑡+1   

                                                 
14 All data come from the Federal Reserve’s Economic Database (FRED). 
15 Specifically, 

1

4
∑ 𝑚𝑡−𝑗
3
𝑗=0  , where 𝑚𝑡 is the quarterly growth rate of real money balances in percent at an 

annual rate. 
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where 𝑐�̅� is a four-quarter average growth rate of the real credit supply.16 This 

specification tests whether a measure representing the supply of credit contains extra 

information about future movements in the output gap, beyond that of a real interest rate 

and monetary aggregates. 

IV. Results 
The Federal Reserve appears to operate an “inflation-forecast targeting” regime 

for monetary policy, whereby it attempts to minimize a loss function including deviations 

of inflation from target and deviations of output from its potential (Rudebusch and 

Svensson 1999). Since policymakers target forecasts of future inflation and the output 

gap, the accuracy of those forecasts is particularly important for employing monetary 

policy successfully. Consequences of poor forecasts were quite clear during the recent 

U.S. financial crisis. Hence, it seems natural to question whether economists and 

policymakers were, and potentially still are, overlooking valuable information contained 

in variables other than a short-term real interest rate. To determine which macroeconomic 

variables contain the most information about future output gaps, the ensuing analysis 

focuses on the statistical significance and temporal stability of relationships between 

information and target variables. 

Table 1 presents regression estimates from dynamic IS equations for the full 

sample period, i.e. 1960Q1 to 2016Q4. Column (1) displays results for the baseline 

                                                 
16 Specifically, 

1

4
∑ 𝑐𝑡−𝑗
3
𝑗=0  , where 𝑐𝑡 is the quarterly growth rate of real total financial assets of financial 

businesses in percent at an annual rate. 
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specification, Equation 5, which only includes a short-term real interest rate. The 

coefficient on the real interest rate is negative, as expected, but not statistically 

significant, in contrast to previous literature (Hafer, Haslag, and Jones 2007; Hafer and 

Jones 2008; Nelson 2002, 2003; Rudebusch and Svensson 1999, 2002). This finding 

therefore provides further evidence that a short-term real interest rate no longer contains 

useful information about future output gaps. 

 

Table 1 Estimates of baseline models: full sample period (1960Q1-2016Q4) a 

 Baseline 

(Equation 5) 

Baseline 

w/MB 

(Equation 7) 

Baseline 

w/M1 

(Equation 7) 

Baseline 

w/M2 

(Equation 7) 

Baseline 

w/M2 and 

Credit 

(Equation 8) 
Variable (1) (2) (3) (4) (5) 
Gap (-1) 1.102*** 1.097*** 1.101*** 1.071*** 0.949*** 

 (0.076) (0.077) (0.076) (0.076) (0.075) 

Gap (-2) -0.259*** -0.258*** -0.257*** -0.223*** -0.141* 
 (0.076) (0.075) (0.075) (0.077) (0.073) 

Real rate (-1) -0.037 -0.040* -0.033 -0.027 -0.070*** 
 (0.023) (0.024) (0.026) (0.023) (0.024) 

MB (-1)  -0.002    

  (0.004)    

M1 (-1)   0.005   

   (0.009)   

M2 (-1)    0.042** 0.019 

    (0.018) (0.016) 

Credit (-1)     0.080*** 

     (0.017) 

Constant 0.078 0.095 0.057 -0.086 -0.327*** 

 (0.059) (0.069) (0.080) (0.090) (0.106) 

      
Observations 223 223 223 223 223 
R2 0.783 0.783 0.783 0.789 0.811 
DW 2.10 2.10 2.10 2.07 2.03 
F (pr)b  0.041 0.048 0.006 0.009 0.113 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 
b Probabilities for F-statistic based on 1982Q4 and 2000Q4 breaks. 

*** p<0.01, ** p<0.05, * p<0.1 
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Columns (2) through (4) display results for specifications of Equation 7, which 

augment Equation 5 with lagged values of real money balances. Columns (2) and (3) 

display coefficients for MB and M1, respectively, that are not statistically significant. 

Hafer, Haslag, and Jones (2007) only found a relationship between these narrow 

measures of money and the output gap in the pre-1983 period, hence these results offer 

further evidence that the relationship between narrow measures of money and real output 

is neither consistent nor stable over time. Column (4), in contrast to columns (2) and (3), 

displays a statistically significant, positive coefficient for a broader measure of money, 

i.e. M2. A broad measure of the real money supply therefore seemingly provided 

information about future output gaps, beyond that of real interest rates, during most of the 

post-war era. 

Although a statistically significant relationship between information and target 

variables is necessary to determine a measure’s usefulness in consistently forming 

accurate forecasts, such a finding is insufficient for that purpose. To achieve that goal, 

which is desirable for informing policy, a relationship must also be stable across time. 

The row in Table 1 denoted “F (pr)” reports standard F-statistics using 1982Q4 and 

2000Q4 as hypothesized break points. Based on these results, the null hypothesis of 

parameter stability is rejected for all specifications of Equation 7. The relationship 

between broad real money balances and the output gap is temporally unstable, i.e. only 

exists for select periods of time. Basing forecasts and policy on this relationship during 

other periods will therefore prove disappointing. 
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Since a consistent and stable relationship does not exist between real interest 

rates, real money balances, and real output, it is worth considering whether other 

variables, such as the supply of credit, maintained a consistent and stable relationship 

with real output over the full sample period. Column (5) shows results for Equation 8, 

which augments Equation 7 with a lagged value of real credit supply. To avoid favorably 

biasing results of this credit supply measure, the measure of real money balances that 

performed best in previous tests, i.e. M2, is utilized in this specification. 

Column (5) displays a statistically significant, positive coefficient for the credit 

supply measure over the full sample period. This result, first and foremost, provides 

evidence that changes in the supply of credit yield additional information, beyond that of 

real interest rates and the real money supply, about future changes in the output gap. 

Furthermore, F-test results offer evidence that this relationship is temporally stable. The 

supply of credit is therefore the only variable, among those considered, to show a 

statistically significant, stable relationship with real output during the U.S. post-war era.  

Although these initial results support a conclusion that the relationship between 

the supply of credit and real output is statistically significant and stable over time, the 

usefulness of this relationship for policymakers will be impaired if effects of changes in 

credit supply on the output gap are not consistent over time. To assess whether 

quantitative effects are consistent over time, how the credit supply specification 

(Equation 8) performs during different periods within the overall sample is examined. 

The full sample period is split in to three separate subsamples using the two hypothesized 

breakpoints. Subsamples therefore cover the periods from 1960Q1 through 1982Q4, from 
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1983Q1 through 2000Q4, and from 2001Q1 through 2016Q4. Since previous literature 

provides evidence that relationships between real interest rates, the money supply, and 

real output were statistically significant and stable during earlier periods, I also assess 

how the baseline models with and without money perform during these subsamples. By 

examining these relationships during different eras, light is shed on the extent to which 

different monetary policy transmission mechanisms operated over time. 

 

Table 2 Estimates of baseline models: pre-1983 sample period a 

 Baseline 

(Equation 5) 

Baseline w/MB 

(Equation 7) 

Baseline w/M1 

(Equation 7) 

Baseline w/M2 

(Equation 7) 

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

Gap (-1) 0.974*** 0.915*** 0.809*** 0.899*** 

 (0.110) (0.107) (0.117) (0.109) 

Gap (-2) -0.118 -0.091 -0.016 -0.028 

 (0.107) (0.104) (0.112) (0.114) 

Real rate (-1) -0.148*** -0.128*** -0.135*** -0.117** 

 (0.048) (0.043) (0.042) (0.049) 

MB (-1)  0.117**   

  (0.054)   

M1 (-1)   0.167***  

   (0.052)  

M2 (-1)    0.077** 

    (0.037) 

Constant 0.287** 0.046 0.130 -0.056 

 (0.135) (0.157) (0.128) (0.222) 

     

Observations 88 88 88 88 

R2 0.790 0.801 0.819 0.802 

DW 2.04 2.00 1.93 1.99 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

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

 

Table 2 and Table 3 show results from models that include a real interest rate with 

and without money for the first two subsamples, respectively. As Hafer, Haslag, and 
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Jones (2007) discuss these results extensively, a similarly detailed discussion is omitted 

here. Two main results, however, are worth recounting. First, the negative relationship 

between real interest rates and the output gap is only statistically significant in the pre-

1983 period. Second, the positive relationship between broad real money balances, i.e. 

M2, and the output gap is statistically significant during both subsamples. Thus, a 

relatively consistent and stable relationship existed between the real money supply and 

real output during the second half of the twentieth century.17 

 

Table 3 Estimates of baseline models: 1983Q1 – 2000Q4 sample period a 

 Baseline 

(Equation 5) 

Baseline w/MB 

(Equation 7) 

Baseline w/M1 

(Equation 7) 

Baseline w/M2 

(Equation 7) 

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

Gap (-1) 1.041*** 1.033*** 1.037*** 0.984*** 

 (0.127) (0.133) (0.127) (0.125) 

Gap (-2) -0.268** -0.256** -0.261** -0.200 

 (0.121) (0.124) (0.120) (0.121) 

Real rate (-1) 0.039 0.067 0.047 -0.027 

 (0.032) (0.041) (0.033) (0.051) 

MB (-1)  0.031   

  (0.037)   

M1 (-1)   0.006  

   (0.009)  

M2 (-1)    0.054* 

    (0.028) 

Constant -0.072 -0.314 -0.112 0.040 

 (0.126) (0.281) (0.141) (0.148) 

     

Observations 72 72 72 72 

R2 0.800 0.804 0.801 0.811 

DW 2.17 2.18 2.17 2.13 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

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

                                                 
17 Although this relationship between real money balances, i.e. M2, and real output was statistically 

significant and positive during both subsamples, the size of the coefficient decreased in the latter 

subsample. This relationship therefore could consistently provide useful information about future output 

gaps in terms of their direction of change but not necessarily the magnitude of those changes. 
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Table 4 shows results from the third subsample for the models with and without 

money. Column (1) displays results from a regression on the baseline specification, 

Equation 5, which only includes a short-term real interest rate. The coefficient on the real 

interest rate is not statistically significant and, once again, has the “wrong” sign. The 

relationship between short-term real interest rates and real output therefore is neither 

consistent nor stable during the U.S. post-war era. Moreover, these findings suggest that a 

conventional transmission mechanism of monetary policy, i.e. the interest rate channel, 

has been economically insignificant since the early 1980s. 

 

Table 4 Estimates of baseline models: post-2000 sample period a 

 Baseline 

(Equation 5) 

Baseline w/MB 

(Equation 7) 

Baseline w/M1 

(Equation 7) 

Baseline w/M2 

(Equation 7) 

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

Gap (-1) 1.239*** 1.220*** 1.222*** 1.199*** 

 (0.127) (0.124) (0.132) (0.137) 

Gap (-2) -0.391** -0.386** -0.384** -0.369** 

 (0.155) (0.150) (0.157) (0.163) 

Real rate (-1) 0.004 0.004 -0.011 0.006 

 (0.041) (0.041) (0.051) (0.041) 

MB (-1)  -0.002   

  (0.004)   

M1 (-1)   -0.008  

   (0.017)  

M2 (-1)    -0.033 

    (0.029) 

Constant -0.013 0.002 0.026 0.132 

 (0.065) (0.070) (0.109) (0.152) 

     

Observations 63 63 63 63 

R2 0.827 0.827 0.828 0.829 

DW 2.07 2.05 2.06 2.06 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Columns (2) through (4) display results for the three specifications of Equation 7 

using alternative measures of real money balances. The specific measure of money is 

inconsequential in the most recent subsample, unlike in earlier eras, as the coefficient on 

all three measures is both statistically insignificant and has the “wrong” sign. Hence, the 

relationship between the broad real money supply and real output became inconsistent 

and temporally unstable after 2000. These findings suggest that monetary policy 

transmission mechanisms described by the money view were also economically 

insignificant during the twenty-first century. 

Results regarding the relationship between real interest rates, the money supply, 

and real output demonstrate an inherent risk of using backward-looking models to 

conduct policy experiments and make forecasts, namely that relationships between 

information and target variables are neither consistent nor stable over time. More 

specifically, if historically observed relationships change in the future, then policies 

based on backward-looking models are likely to fail at meeting their objectives as well as 

to yield potentially significant unintended consequences. Findings therefore reveal the 

pitfalls of a rule-based monetary policy based on either targeting a short-term interest 

rate, e.g. a Taylor Rule, or targeting a growth rate of the money supply. 

To assess if backward-looking models that incorporate the supply of credit are 

subject to similar risks, Table 5 displays results for all three subsamples from the model 

that includes a credit supply measure. Columns (1) and (3) show a statistically 

significant, positive coefficient for the measure of credit supply during the pre-1983 and 
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post-2000 periods, respectively. Column (2), however, reveals that the relationship 

between the supply of credit and real output was not statistically significant during the 

latter part of the twentieth century. Hence, after further review, the relationship between 

the supply of credit and real output no longer appears temporally stable. Moreover, the 

coefficients vary in size between the three subsamples, which implies that effects of 

changes in credit supply on the output gap are inconsistent over time. Adding a measure 

of credit supply therefore cannot overcome the inherent risk of using backward-looking 

models to conduct monetary policy experiments and make forecasts, despite initially 

optimistic results. 

 

Table 5 Estimates of baseline model with credit: all sample periods a 

 Baseline w/M2 and 

Credit (Pre-1983) 

(Equation 8) 

Baseline w/M2 and 

Credit (1983-2000) 

(Equation 8) 

Baseline w/M2 and 

Credit (Post-2000) 

(Equation 8) 

Variable (1) (2) (3) 

Gap (-1) 0.826*** 0.986*** 0.985*** 

 (0.109) (0.123) (0.133) 

Gap (-2) -0.059 -0.212* -0.189 

 (0.114) (0.126) (0.140) 

Real rate (-1) -0.149*** -0.013 -0.039 

 (0.051) (0.054) (0.040) 

M2 (-1) -0.043 0.037 -0.011 

 (0.059) (0.038) (0.033) 

Credit (-1) 0.206** 0.016 0.067** 

 (0.080) (0.030) (0.026) 

Constant -0.515** -0.083 -0.210 

 (0.256) (0.272) (0.225) 

    

Observations 88 72 63 

R2 0.818 0.812 0.852 

DW 2.03 2.13 1.98 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Results from these subsamples raise questions about the ability of a credit supply 

measure to provide additional information about future output gaps. These findings, 

nevertheless, shed light on the extent to which transmission of shocks to the real 

economy occurred through changes in the supply of credit during different periods of the 

U.S. post-war era. More specifically, Column (1) offers further evidence that a 

relationship between the supply of credit and real output existed prior to the period when 

market-based financial intermediaries began supplying a large share of U.S. credit. This 

result therefore suggests that transmission of shocks to the real economy also occurs 

through changes in the supply of credit when other institutional arrangements exist in the 

financial sector. Column (3), meanwhile, yields evidence that the credit supply measure 

was the only variable, among those considered here, to provide information about future 

output gaps after 2000. This finding suggests that transmission mechanisms described by 

the market-based credit view were economically significant during the first part of the 

twenty-first century.  

Overall, results offer evidence that relationships between real interest rates, the 

money supply, the credit supply, and real output are neither consistent nor stable over 

time. Each macroeconomic variable does, however, provide information about future 

output gaps during at least one of the subsample time periods. The macroeconomic 

variable that contains the most information about causal mechanisms between monetary 

policy and the output gap therefore changes over time. Moreover, these results are 

consistent with the view that changes in the structure of financial markets and financial 

institutions alter the economic significance of different transmission mechanisms. 
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Attempts to forecast effects of monetary policy, based on observed historical 

relationships between these macroeconomic variables, are therefore prone to significant 

errors. Furthermore, attempts to base monetary policy on observed historical relationships 

between these macroeconomic variables, e.g. the Taylor Rule, will be prone to significant 

unintended consequences.18 

V. Robustness Checks 
Results, up to this point, do not address the recent U.S. financial crisis’ effect on 

relationships between real interest rates, the money supply, the credit supply, and real 

output during the twenty-first century. Two primary findings from the previous section, 

therefore, are potentially subject to a significant caveat. First, the finding that the 

relationship between the broad real money supply and real output was no longer 

statistically significant after 2000 may be due solely to inclusion of the financial crisis 

period. More specifically, changes in credit market conditions during the crisis may have 

temporarily distorted a well-behaved structural relationship between the money supply 

and the real economy.19 Second, the finding that the credit supply measure is the only 

variable, among those considered, to provide information about future output gaps after 

2000 may also be due solely to inclusion of the financial crisis period. More specifically, 

changes in credit market conditions during the crisis may have revealed a cyclical 

                                                 
18 This does not necessarily imply that central bankers will more successfully achieve their goals by using 

discretion to decide monetary policy. It does, however, suggest that central bankers employing a rules-

based monetary policy would frequently be tempted to “tweak” those rules, e.g. by adding new variables or 

changing the relative weightings of existing variables in their reaction function.  
19 For example, the increased credit risk of market-based financial intermediaries, relative to bank-based 

financial intermediaries, seemingly increased the attractiveness of aspects of M2, e.g. deposits at 

commercial banks, relative to aspects of M3, e.g. deposits at institutional money-market funds.  
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relationship between the supply of credit and the real economy that is not present outside 

of financial crises. To address these potential caveats, the models are examined during 

two subsamples within the post-2000 period. 

 

Table 6 Estimates of baseline models: 2001q1-2007q3 sample period a 

 Baseline 

(Equation 5) 

Baseline 

w/MB 

(Equation 7) 

Baseline 

w/M1 

(Equation 7) 

Baseline 

w/M2 

(Equation 7) 

Baseline 

w/M2 and 

Credit 

(Equation 8) 

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

Gap (-1) 1.176*** 1.052*** 1.179*** 1.175*** 0.681* 

 (0.137) (0.109) (0.140) (0.140) (0.330) 

Gap (-2) -0.126 -0.262 -0.149 -0.152 0.038 

 (0.202) (0.198) (0.240) (0.321) (0.337) 

Real rate (-1) -0.088 -0.054 -0.088 -0.071 0.104 

 (0.076) (0.088) (0.078) (0.177) (0.177) 

MB (-1)  -0.130**    

  (0.052)    

M1 (-1)   -0.009   

   (0.044)   

M2 (-1)    -0.015 -0.107 

    (0.111) (0.114) 

Credit (-1)     0.123 

     (0.075) 

Constant 0.167* 0.529*** 0.180 0.209 -0.334 

 (0.093) (0.160) (0.132) (0.317) (0.490) 

      

Observations 27 27 27 27 27 

R2 0.909 0.924 0.909 0.909 0.925 

DW 1.99 2.10 2.01 2.00 1.92 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

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

 

 

Table 6 and Table 7 show results for each of the models during the first and 

second post-2000 subsample, respectively. The first post-2000 subsample covers the 

entire period prior to the Great Recession, i.e. 2001Q1 to 2007Q3. The second post-2000 
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subsample covers the entire post-2000 period excluding the Great Recession, i.e. 2001Q1 

to 2016Q4 excluding 2007Q4 to 2009Q2. Columns (2) through (4), in each table, display 

results for the three specifications of Equation 7 using alternative measures of real money 

balances. The specific measure of money remains inconsequential as the coefficient on 

all three measures is, once again, statistically insignificant and the “wrong” sign.20 Hence, 

these findings yield further evidence that the relationship between the broad real money 

supply and real output became inconsistent and temporally unstable after 2000. 

Column (5), in each table, displays results for Equation 8, which augments 

Equation 7 with a lagged value of real credit supply. The coefficient on the credit supply 

variable is positive in each post-2000 subsample, but only statistically significant in the 

latter. The statistically significant relationship between the supply of credit and the output 

gap after 2000 is therefore not due solely to inclusion of the financial crisis period. This 

finding, however, suggests that the financial crisis brought about a more structural change 

in this relationship. Moreover, this finding further supports the conclusion that a credit 

supply measure offers the most information, among the variables considered, about the 

current, economically significant causal mechanisms existing between monetary policy 

and the real economy. 

 

 

                                                 
20 The coefficient on the monetary base (MB) is statistically significant in the first post-2000 subsample, 

but the “wrong” sign, and the “right” sign in the second post-2000 subsample, but statistically insignificant.  
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Table 7 Estimates of baseline models: post-2000 sample period excluding the Great 

Recession (2007q4-2009q2) a 

 Baseline 

(Equation 5) 

Baseline 

w/MB 

(Equation 7) 

Baseline 

w/M1 

(Equation 7) 

Baseline 

w/M2 

(Equation 7) 

Baseline 

w/M2 and 

Credit 

(Equation 8) 

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

Gap (-1) 1.069*** 1.058*** 1.059*** 1.029*** 0.913*** 

 (0.109) (0.105) (0.113) (0.114) (0.120) 

Gap (-2) -0.146 -0.116 -0.141 -0.121 -0.013 

 (0.118) (0.117) (0.119) (0.123) (0.125) 

Real rate (-1) -0.013 -0.004 -0.032 -0.012 -0.044 

 (0.041) (0.041) (0.056) (0.040) (0.042) 

MB (-1)  0.007    

  (0.009)    

M1 (-1)   -0.009   

   (0.018)   

M2 (-1)    -0.041 -0.031 

    (0.029) (0.032) 

Credit (-1)     0.043** 

     (0.020) 

Constant 0.056 0.011 0.099 0.235* 0.014 

 (0.057) (0.069) (0.100) (0.131) (0.184) 

      

Observations 54 54 54 54 54 

R2 0.828 0.832 0.829 0.833 0.846 

DW 2.00 2.00 2.01 2.04 2.03 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

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

 

 

VI. Extensions and Implications 
The overriding conclusion from these results is that none of the conventional or 

unconventional macroeconomic information variables have a consistent and stable 

relationship with the output gap, which is one of the Federal Reserve’s target variables. 

Although these findings highlight an underlying complication in the effective practice of 

monetary policy, they also provide potential insights to assist economists and 

policymakers going forward. First and foremost, the inconsistency of informational value 
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from these indicator variables suggests economists and policymakers take caution against 

placing too much emphasis on any one variable when making their forecasts and policy 

recommendations. Instead, these results indicate that economists and policymakers 

should consider a broader range of information variables and occasionally reassess the 

relative weightings assigned to each variable. Ranking members of the Federal Reserve 

appear to be moving in precisely this direction. During testimony before the Joint 

Economic Committee of Congress, Federal Reserve Chair Janet Yellen (2014) stated that, 

in assessing their progress, the Federal Open Market Committee (FOMC) “will take into 

account a wide range of information, including measures of labor market conditions, 

indicators of inflation pressures and inflation expectations, and readings on financial 

developments.” Given this new approach, results suggest the Federal Reserve should 

more specifically account for changes in the supply of credit, if not already doing so.  

Apart from considering a broader array of variables, the post-2000 subsample 

results hold implications for the practice of monetary policy, especially the effectiveness 

of unconventional monetary policies. With their preferred instrument of monetary policy 

effectively at the zero lower bound, the Federal Reserve began engaging in various forms 

of quantitative and credit easing, initially to stabilize the economy and then to promote a 

faster expansion. Theories within the market-based credit view suggest that effectiveness 

of these balance sheet policies was due to an increase in asset prices rendering supply-

side credit constraints less binding. The finding that only a credit supply variable 

provides information about causal mechanisms between monetary policy and the real 

economy after 2000 supports the market-based credit view and the Federal Reserve’s 



31 

 

unconventional policies. It is, nevertheless, important to recall that the relationship 

between the supply of credit and real output is neither consistent nor stable. The future 

effectiveness of balance sheet policies is therefore subject to change.21 

VII. Conclusion 
A consensus that interest rate policy alone was sufficient for central banks to 

achieve their targets existed among macroeconomists prior to the recent U.S. financial 

crisis. Monetary aggregates, the prominent focus of an earlier view, were considered no 

longer useful to economists or policymakers and credit aggregates were largely an 

afterthought. Failure of theories within the new credit view to predict, let alone explain, 

events during and since the financial crisis highlights the need to reassess monetary 

theory.  

Results demonstrate that excluding the supply of credit from empirical business-

cycle models omits useful information for forecasting future output gaps, one of the 

Federal Reserve’s target variables. A measure of real credit supply, in particular, 

performs well over the entire sample period and outperforms both a short-term real 

interest rate and measures of real money balances during the post-2000 period. Findings 

therefore offer further support for the importance of supply-side credit constraints in 

determining aggregate demand, at least in certain time periods. Moreover, results support 

the view that an increasing share of credit supplied by market-based financial 

intermediaries increased the economic significance of supply-side credit constraints.  

                                                 
21 Although balance sheet policies may be more effective than conventional interest rate policy, such 

policies entail potentially significant long-term costs. For a detailed discussion of costs and benefits 

associated with implementing balance sheet policies, see Mueller and Wojnilower (2016). 
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That relationships between these information variables and a target variable, the 

output gap, are neither consistent nor stable over time stands as the main conclusion of 

this paper. Thus, the economic significance of transmission mechanisms of monetary 

policy to the real economy also changes over time. Economists and policymakers that 

rely solely on short-term real interest rates, the money supply, or the supply of credit to 

forecast changes in real output are therefore prone to significant errors. To improve upon 

their forecasts and policy recommendations, economists and policymakers should 

consider a broader range of information variables and occasionally reassess the relative 

weightings assigned to each. 
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THE EFFECT OF CREDIT SUPPLY SHOCKS ON ECONOMIC ACTIVITY – 

THE GREAT DEPRESSION 

I. Introduction 
There is little question that financial factors played a role in the amplification and 

extension of shocks during the Great Depression. The specific mechanisms through 

which financial factors affected real economic activity, as well as their timing and extent, 

nevertheless remain a source of controversy. Two prominent schools of thought exist on 

these matters within the economics literature. One school holds that transmission of 

banking distress to the real economy occurred through changes in the broad money 

supply (see, e.g. Friedman and Schwartz 1963). The other school holds that transmission 

of declines in the net worth of non-financial borrowers and financial intermediaries to the 

real economy happened via changes in the volume of credit and the cost of capital (see, 

e.g. Fisher 1933; Bernanke 1983). The latter school has not, however, convincingly 

demonstrated the extent to which changes in the volume of credit and cost of capital were 

driven by changes in credit demand versus in credit supply. Following the recent U.S. 

financial crisis, a new generation of macroeconomic models allows for significant 

disruptions of financial intermediation and, hence, a means of differentiating between 

shocks to credit demand and credit supply. The time is therefore ripe to reevaluate the 

timing and extent to which changes in the supply of credit contributed to the Great 

Depression. 
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This paper contributes to the above literatures in two primary ways. First, whether 

this new generation of macroeconomic models is useful for understanding earlier 

financial crises is determined. In these models, the increasing share of U.S. credit 

supplied by market-based financial intermediaries in recent decades often motivates the 

possibility of significant disruptions of financial intermediation (see, e.g. Adrian, 

Moench, and Shin 2010b; Woodford 2010).22 Disruptions of financial intermediation are, 

however, typically caused by a constraint on the ability of financial intermediaries to 

obtain funds, either by attracting deposits or borrowing from others (see, e.g. Gertler and 

Kiyotaki 2010). Such a constraint existed during the Great Depression, as declining asset 

values increased the default risk of financial intermediaries’ deposits (Calomiris and 

Wilson 1998). The Great Depression therefore offers an opportunity to assess whether 

transmission mechanisms described by these models apply to other institutional 

arrangements within the financial sector. 

Second, this paper examines the timing and extent to which financial factors 

contributed to the Great Depression through changes in the supply of credit. Some 

evidence exists that this mechanism was quantitatively important in the early 1930s (see, 

e.g. Calomiris and Wilson 1998; Richardson 2007). Evidence also supports the 

conclusion that amplification and extension of the initial contraction was caused by 

declines in the broad money supply (see, e.g. Friedman and Schwartz 1963) and increases 

in the Federal Reserve’s discount rate (see, e.g. Ferderer and Zalewski 1994). To resolve 

                                                 
22 Adrian and Shin (2010b) differentiate between “market-based” and “bank-based” financial 

intermediaries. Market-based financial intermediaries primarily finance their asset holdings with short-term 

borrowings, whereas bank-based financial intermediaries primarily finance their asset holdings with 

deposits. 
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this controversy, impulse response functions (IRFs) from a non-structural vector 

autoregression (VAR) are initially used to show that the growth rate of financial 

intermediaries’ assets reflects changes in the supply of credit, rather than the demand for 

credit. Subsequently, a historical decomposition is employed to examine the extent to 

which disruptions of financial intermediation contributed to changes in real GNP growth 

over the course of the Great Depression. Findings shed light on whether transmission of 

shocks to the real economy through financial intermediation disruptions was direct, 

through its effect on the volume of credit (Shleifer and Vishny 2010; Woodford 2010), or 

indirect, through its effect on macro risk premia (Gertler and Kiyotaki 2010; Adrian, 

Moench, and Shin 2010b).  

Results illustrate that macro risk premium shocks were quantitatively most 

important in amplifying and extending the initial decline in output during the early 1930s. 

Results also show that credit supply shocks were quantitatively more important than 

discount rate shocks in accounting for changes in macro risk premia during the Great 

Contraction. In conclusion, therefore, disruptions of financial intermediation were a 

primary mechanism through which financial factors amplified and extended the initial 

contraction of real economic activity. 

Transmission of financial factors to the real economy through the supply of credit 

was not, however, limited to the early 1930s. Results illustrate that both credit supply 

shocks and macro risk premium shocks were quantitatively important in accounting for 

the initial contraction that began in 1929. Moreover, results show that credit supply 

shocks were quantitatively important during the 1937-38 recession. Disruptions of 
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financial intermediation were, therefore, also a primary mechanism for the propagation of 

shocks at cyclical turning points throughout the Great Depression. 

Overall, results demonstrate that this new generation of macroeconomic models is 

useful for understanding financial crises when different institutional arrangements exist 

within the financial sector. Consequences of these models for monetary policy may also 

be relevant to understanding the Federal Reserve’s role in the Great Depression. In these 

models, a decline in financial intermediaries’ net worth that threatens their solvency and 

constrains their ability to obtain funds is the primary constraint on the supply of credit. 

Withdrawals by depositors and illiquidity of financial intermediaries’ assets are merely 

secondary factors that amplify effects of that constraint. Increasing liquidity through open 

market operations would therefore have been insufficient to offset the decline in credit 

growth and increase in cost of capital stemming from financial intermediation 

disruptions. Reductions in the discount rate, to the extent they were possible, would also 

have been insufficient to offset effects of financial intermediation disruptions given their 

limited effect on credit supply and macro risk premia. Thus, unconventional monetary 

policies that directly affect financial intermediaries’ asset values and macro risk premia, 

such as credit easing, may have been necessary to prevent the lengthy and large economic 

downturn in the early 1930s. One should not, however, expect the Federal Reserve to 

have learned these lessons in advance of the Great Depression.  

Section II reviews prominent literature on causes of the Great Depression, 

focusing on transmission mechanisms of financial factors. Section III describes the 
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methodology and data employed. Section IV illustrates the importance of financial 

intermediation disruptions throughout the Great Depression. Section V concludes. 

II. Factors in the Great Depression 
The most significant economic crisis in U.S. history officially began in August 

1929 though few, if any, were aware of it at the time. The Dow Jones Industrial Average 

peaked a month later at 381.17, a level not surpassed for another 25 years. 

Unemployment rose dramatically over the next four years, while nominal and real output 

fell precipitously. Recovery from the Great Contraction began in 1933 but several 

missteps, particularly the 1937-1938 recession, extended the Great Depression until the 

U.S. entered World War II in 1941. Economists have produced a vast literature 

attempting to explain the Great Depression’s underlying causes, both theoretically and 

empirically. Debate about the qualitative and quantitative significance of individual 

factors, nevertheless, still exists. By highlighting some prominent literature, the nature of 

this debate and its relationship to financial factors is illustrated. 

Any overview of the Great Depression naturally starts from the beginning with 

proximate causes of the initial, yet severe, downturn in 1929 and 1930. Beginning in 

1928, the Federal Reserve became increasingly concerned that an excess volume of credit 

was driving stock prices to unsustainable levels and posing a risk to financial stability 

(Board of Governors 1929). To stem this flow of speculative credit, the Federal Reserve 

began contractionary open market sales and then raised its discount rate from 3.5 percent 
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to 6 percent by the fall of 1929 (Board of Governors 1930).23 For many economists it was 

precisely these actions that raised real interest rates and thereby brought about the initial 

downturn (Friedman and Schwartz 1963; Hamilton 1987, 1988; Temin 1990; 

Eichengreen 1992; Bernanke 1995; Bordo, Erceg, and Evans 2000). 

Hamilton (1992, 157), however, notes that this explanation “hinge[s] critically on 

the assumption that the deflation during 1929-1931 was anticipated.” If the deflation was 

unexpected then ex-ante real interest rates did not rise enough to explain the subsequent 

downturn. Although some evidence exists that deflation forecasts were accurate during 

this period (Meltzer 1976; Cecchetti 1992), other findings suggest the extent of deflation 

was largely unanticipated (Hamilton 1987, 1992; Evans and Wachtel 1993). Separately, 

but related, Cole and Ohanian (2000, 186) found that “both nominal and real interest rates 

[were] higher during the Depression of 1921-1922,” hence unexpected deflation does not 

explain the severity of the initial downturn. Taken together, these findings appear to rule 

out a traditional transmission mechanism of monetary policy, i.e. the interest rate 

channel, as a primary explanation of the initial contraction. 

While nonmonetary factors were conceivably the proximate cause of the initial 

downturn, monetary factors almost certainly played a role in the acceleration and 

extension of the Great Contraction.24 The most prominent explanation for the severity of 

                                                 
23 Although the Federal Reserve itself acknowledges that the stock market was the primary motivation 

behind its policy decisions, others argue that outflows of U.S. gold to France were a driving force behind 

the Federal Reserve’s monetary policy tightening (Hamilton 1987; Temin 1990; Bernanke 1995). 
24 Even among economists claiming that nonmonetary factors were the proximate cause of the initial 

downturn, there remains disagreement as to whether the proximate cause was a decline in consumption 

(see, e.g. Temin 1976; Mishkin 1978; Romer 1990, 1993; Olney 1999) or investment (see, e.g. Temin 

1976, 1990; Ritschl and Woitek 2002). 
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the Great Contraction, put forth by Friedman and Schwartz (1963), is that the Federal 

Reserve failed to counteract declines in the broad money supply caused by a series of 

banking panics. Although Temin (1976) offers evidence to the contrary, namely that the 

declining money supply was an endogenous response to real factors, Friedman and 

Schwartz’s monetary account continues to receive widespread support (see, e.g. Romer 

1993; Bernanke 1995; Bordo, Erceg, and Evans 2000).25 However, even if one accepts 

this monetary explanation, further hypotheses are necessary to account for the prolonged 

non-neutrality of money as well as the extent of the ultimate decline in output (Bernanke 

1983).  

The standard method of accounting for prolonged monetary non-neutrality 

involves assuming that nominal wages are “sticky.” In terms of the Great Depression, the 

combination of sticky wages and declining price levels increased real wages, thereby 

reducing both aggregate employment and output. Evidence for the importance of sticky 

wages during the Great Depression is, however, mixed (for example, Bernanke and Carey 

(1996) as well as Bordo, Erceg, and Evans (2000) find large effects, while Cole and 

Ohanian (2000) find a small effect).  

Bernanke (1983), building on Fisher (1933), put forward a separate method of 

accounting for the length and extent of the ultimate decline in output. This view holds 

that banking distress exerted a large and persistent nonmonetary effect on the aggregate 

economy due to financial frictions. More specifically, an initial economic shock caused a 

                                                 
25 Calomiris and Mason (2003b) also provide evidence that the declining money supply was primarily an 

endogenous response to real factors, namely the deteriorating health of financial intermediaries.  
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reduction in non-financial borrowers’ and financial intermediaries’ net worth, leading to a 

decline in the volume of lending and an increase in the cost of capital. Aggregate output 

subsequently declined further, due to reduced investment, and then took longer to recover 

as the net worth of borrowers and lenders languished. As evidence for this hypothesis, 

Bernanke (1983) showed that deposits of failing banks and liabilities of failing business 

held additional explanatory power for real output during the Great Depression. 

Alternatively, a reduction in the demand for loans could explain this relationship between 

financial intermediaries’ balance sheets and aggregate output. To the extent that were 

true, it implies that financial intermediaries played no independent role in the Great 

Depression. Recent evidence using bank failures suggests that was, in fact, the case (Cole 

and Ohanian 2000; Ritschl and Woitek 2002; Miron and Rigol 2013). Others, however, 

offer evidence that banking distress reduced the supply of credit and thereby affected 

aggregate output (Calomiris and Wilson 1998; Calomiris and Mason 2003a; Richardson 

and Troost 2009). The validity and significance of this view for the Great Depression 

remains open to debate.  

A third explanation for the acceleration and extension of the Great Contraction is 

that the Federal Reserve erred in its interest rate policy. Leading up to and following 

Britain’s abandonment of the gold standard in September 1931, a large outflow of U.S. 

gold occurred due to speculation that the U.S. would follow suit (Romer 1993). To stem 

the outflow of gold and remain on the international gold standard, the Federal Reserve 

undertook the contractionary policy of raising its discount rate (Hamilton 1987, 1988; 

Eichengreen 1992). This policy precipitated the ensuing banking panics that increased 
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risk premiums and further depressed aggregate investment (Ferderer and Zalewski 1994). 

Contradictory evidence does exist, however, that the Federal Reserve’s interest rate 

policy was actually inconsequential during this period of the Great Depression (Cole and 

Ohanian 2000; Ritschl and Woitek 2002).  

Overall, no consensus exists on the extent to which various factors contributed to 

the Great Contraction. In contrast, little disagreement exists regarding factors 

contributing to the conclusion of the Great Contraction and subsequent strong recovery. 

President Roosevelt devalued the dollar and undertook actions to reestablish confidence 

in the banking system immediately following his inauguration in March 1933. The 

consensus holds that the ensuing gold inflows (Romer 1992) and favorable shift in 

expectations about the credibility of monetary and fiscal policy (Temin and Wigmore 

1990) increased the broad money supply, lowered real interest rates, and stimulated 

aggregate demand, thus ending the Great Contraction. 

A recession from 1937 in to 1938 abruptly halted this initial recovery from the 

Great Contraction. Although some questions exist about the proximate causes of this 

recession and the ensuing recovery, few question that it was based in monetary factors. 

During 1936, the Federal Reserve grew concerned that the existing quantity of excess 

reserve balances would impair its ability to tighten policy if inflation rose quickly (Board 

of Governors 1937). To reduce the quantity of excess reserve balances, the Federal 

Reserve raised reserve requirements in 1936 and in early 1937 (Board of Governors 

1937). The Treasury, however, began sterilizing gold inflows around the same time, 

further reducing the quantity of nonborrowed reserve balances and placing upward 
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pressure on interest rates (Hanes 2006). A decline in the broad money supply resulted 

from these policies and led to a new contraction of employment and output.  

Given that the Federal Reserve and Treasury acted in concert with each other, 

whether increasing reserve requirements (Friedman and Schwartz 1963), the sterilization 

of gold flows (Hanes 2006), or both, brought about the 1937-1938 recession remains an 

open question. Factor(s) ending this recession are similarly open to debate since President 

Roosevelt simultaneously ended the sterilization of gold inflows and reduced reserve 

requirements in April 1938 (Hanes 2006). Inflows of gold also increased as it became 

clear that Europe was on the verge of war (Romer 1992). Aggregate demand was boosted 

by resulting increases in the broad money supply and downward pressure on interest 

rates, ultimately pushing output above its pre-Depression peak. 

This broad overview makes it wholly clear that any economic attempt to explain 

the Great Depression must account for multiple factors. Nonetheless, the timing and 

extent to which different factors contributed to the business cycle during this period 

remains to be determined. 

III. Methodology and Data 
This paper employs a new generation of macroeconomic models highlighting 

disruptions of financial intermediation to examine the timing and extent to which changes 

in the supply of credit acted as a propagator and amplifier of shocks during the Great 

Depression. Gertler and Kiyotaki’s (2010, 6) “canonical model of financial 

intermediation and business fluctuations” provides a useful depiction of transmission 

mechanisms through which changes in the supply of credit affect the real economy. In 
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their model, an exogenous decline in financial intermediaries’ asset values impairs their 

ability to attract deposits or borrow funds in the interbank market. This tightening of 

borrowing constraints effectively forces financial intermediaries to deleverage by 

restricting their supply of credit and selling assets. Fire sales of assets ensue, increasing 

the spread between the cost of capital and the riskless interest rate. This increase in the 

relative cost of capital ultimately brings about a decline in aggregate demand and real 

economic activity. 

Although the model focuses on the spread between the cost of capital and the 

riskless interest rate, in practice there are numerous combinations of interest rates that 

could reflect this spread. Therefore, the first task in this research is to select a measure of 

the spread between the cost of capital and the riskless interest rate. Adrian, Moench, and 

Shin (2010b), in a related model, propose a measurement of this spread using term and 

credit spreads. This measurement, referred to as the “macro risk premium,” is the 

component of real output growth that is contemporaneously correlated with various term 

and credit spreads. 

To estimate the macro risk premium, I specify the following basic regression 

model: 

 

Equation 9 

∆𝑦𝑡 = 𝛼𝑡 + (𝑖𝑡 − 𝜋𝑡) + β𝑿𝒕 + 휀𝑡 
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where t denotes the quarter and 휀𝑡 is the error term. The dependent variable, ∆𝑦𝑡, is the 

annual growth rate of real GNP.26 The real Federal Reserve discount rate is 𝑖𝑡 − 𝜋𝑡, 

where 𝑖𝑡 is the Federal Reserve’s discount rate and where 𝜋𝑡 is annual inflation in the 

GNP deflator price index (𝑃𝑡).
27 In Adrian, Moench, and Shin (2010b), the 𝑿𝒕 vector 

includes a variety of term and credit spreads. Individual term and credit spreads were, 

however, highly correlated during the Great Depression. Therefore, principal component 

analysis is used to identify orthogonal dimensions of variability in the term and credit 

spreads. The 𝑿𝒕 vector in this paper includes the first two principal components obtained 

from a joint cross section of term spreads and credit spreads.28 Term spreads in that cross 

section reflect the difference between short- and long-term Treasury yields and the 

Federal Reserve’s discount rate.29 Credit spreads in that cross section reflect the 

difference between short-term open market rates and the Federal Reserve’s discount rate 

as well as the difference between corporate bond yields (for Moody’s credit ratings AAA, 

                                                 
26 Annual rather than quarterly growth rates are used to reduce the effects of seasonal variation in monetary 

variables, which were particularly strong relative to the modern era, since data prior to World War II is 

generally not seasonally-adjusted. Real GNP data comes from the National Bureau of Economic Research 

(NBER). More specifically, quarterly real GNP data is from Balke and Gordon (1986). Website: 

http://www.nber.org/data/abc/. 
27 The Federal Reserve’s discount rate is, more specifically, the discount rate at the New York Federal 

Reserve district bank. A perception of the New York district bank as being more prominent than the rest in 

monetary policy decisions existed during the Great Depression era, and still does today, hence the macro 

literature most frequently cites its discount rate.  
28 The decision to include only two principal components reflects the common practice of selecting 

principal components with an eigenvalue greater than or equal to one. 
29 Short-term Treasury yields are based on 3-6 month notes and certificates from 1920-1933, then on 3-

month bills from 1934-1941. Long-term Treasury yields are based on bonds due or callable after 8 years 

from 1919-1925 and after 12 years from 1926-1941. Per notes accompanying the Banking and Monetary 

Statistics ([1943] 1976, 429), “the maturity of issues included in the average was changed because of 

significant differences in recent years between yields of medium- and long-term Government bonds, which 

impaired the usefulness of the earlier series as a measure of long-term Government security yields.” 
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AA, A, and BAA) and long-term Treasury yields.30 All interest rate data comes from the 

Federal Reserve’s ([1943] 1976) Banking and Monetary Statistics 1914-1941 and spans 

the first quarter of 1919 through the fourth quarter of 1941.31 

To illustrate the relationship between term and credit spreads and the first two 

principal components, the following figures decompose each principal component by 

individual term and credit spreads. Figure 1 displays a decomposition of the first 

principal component, which loads positively on spreads derived using short-term interest 

rates and negatively on spreads derived using long-term interest rates.32 These loadings 

reflect a premium associated with the term to maturity. The first component is therefore 

labeled the “term premium.”33 

 

                                                 
30 Short-term open market rates are for prime commercial paper (4-6 months), prime bankers’ acceptances 

(90 days), stock exchange time loans (90 days), and stock exchange call loans (average renewal rates). The 

time to maturity for different rates are in parentheses. 
31 The BMS calculates interest rate data using the average monthly yield for different securities. The 

monthly series is converted in to quarterly data by using the last month in each quarter, e.g. March 

represents the 1st quarter. The beginning and end of the sample correspond to the availability of interest rate 

data and the end of the Great Depression, respectively. Descriptive statistics for the instruments and control 

variables used in this analysis are reported in Appendix 2 (Table 18). 
32 Short-term interest rates include short-term Treasury yields and short-term open market rates. Long-term 

interest rates include long-term Treasury yields and long-term corporate bond yields. 
33 The term premium is reversed from the normal interpretation as an increase is reflected by larger 

negative numbers. The term premium is multiplied by -1 to make interpretation easier. 
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Figure 1 Term Premium 

 

Figure 1 shows that the term premium rises during recessions (shaded areas) and 

falls during expansions, as expected. A notable difference exists, however, in the level of 

the term premium before and after the Great Contraction begins in 1929. Since a term 

premium reflects the risk that interest rates will change over the life of a loan, this 

difference suggests that interest rate uncertainty increased sharply during the Great 

Contraction and remained relatively high until after the 1937-38 recession.34 Another 

notable aspect of Figure 1 is that sharp increases in the spread between stock exchange 

loans (call and time) and the discount rate primarily account for the term premium’s large 

                                                 
34 Higgs (1997) compares yields on high-grade corporate bonds with different terms to maturity and, 

similarly, finds that uncertainty remained high after the Great Contraction ended. However, rather than 

uncertainty about future interest rates, he contends the high term premiums reflect a lack of investor 

confidence due to regime uncertainty stemming from the Second New Deal.  
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decline prior to the Great Contraction. Hence, although increasing costs of borrowing 

money to purchase stocks did not initially halt the stock market’s rise, they may have 

accelerated the crash. 

Figure 2 displays a decomposition of the second principal component, which 

loads negatively on term spreads and positively on credit spreads. These loadings reflect 

a risk premium associated with different credit profiles of the U.S. government and 

private sector borrowers. This second component is therefore labeled the “credit risk 

premium.” 

 

 
Figure 2 Credit Risk Premium 
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Figure 2 shows that the credit risk premium, in contrast to the term premium, does 

not follow any discernible pattern across business cycles during this period. The credit 

risk premium increases throughout much of the 1920s, declines at the outset of the Great 

Contraction, rises substantially during the early 1930s, and then ultimately falls and 

remains substantially below its pre-Depression levels after 1933. Also in contrast to the 

term premium, the level of the credit risk premium was higher before the Great 

Contraction rather than after. Since a credit risk premium reflects the likelihood that a 

borrower defaults, as well as the recovery ratio, this difference suggests that private 

sector borrowers were less likely to default after the Great Contraction. Moreover, this 

implication fits with a historical narrative that private sector leverage was increasing 

throughout the 1920s but remained relatively low in the 1930s after the Great Contraction 

extraordinarily diminished leverage through debt write-downs and defaults.35   

The macro risk premium is obtained by fitting values from Equation 9 predicted 

solely by the two principal components (that is, excluding the real Federal Reserve 

discount rate).36 Figure 3 displays a decomposition of the macro risk premium by the 

term premium and credit risk premium.37 

 

                                                 
35 Another plausible explanation for the extraordinarily low credit risk premium after the Great Contraction 

concluded is that individuals and businesses lacked sufficient confidence to invest in long-term assets due 

to regime uncertainty stemming from the Second New Deal (Higgs 1997). Thus, the supply of credit was 

rationed out to borrowers least likely to default.  
36 Results from Equation 9 are reported in Appendix 2 (Table 19). 
37 To aid in interpretation, the macro risk premium is rotated “using an affine transformation so as to match 

the average level and the volatility of the AA credit spread” (Adrian, Moench, and Shin 2010b, 190). 
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Figure 3 Macro Risk Premium 

 

Figure 3 shows a quite stable macro risk premium until 1931 despite the Federal 

Reserve’s contractionary policies of the late 1920s. To the extent that those 

contractionary policies impacted the real economy through their effect on the cost of 

capital, Figure 3 offers prima facie evidence that monetary policy was not the proximate 

cause of the Great Depression. Amplification and extension of the initial nonmonetary 

shock did, however, coincide with a steep rise in the macro risk premium. More 

specifically, the macro risk premium rose by more than one hundred percent from the 

first quarter of 1931 through the second quarter of 1932. This sharp increase, however, 

preceded the Federal Reserve’s contractionary policies in late 1931 and continued 

through the Federal Reserve’s expansionary policies during the spring of 1932. Hence, 

there is also prima facie evidence that conventional monetary policy did not amplify and 
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extend the Great Contraction. The apparent ineffectiveness of interest rate policy during 

this period provides additional motivation for examining the extent to which financial 

factors contributed to the Great Contraction. 

Turning to the 1937-38 recession, the macro risk premium again remained 

relatively low during the initial contraction despite contractionary policies by the Federal 

Reserve and Treasury. Even after the macro risk premium rose during the second half of 

1937 and first half of 1938, it remained below the level that generally existed in the pre-

Depression period. Figure 3 therefore suggests that monetary policy also did not cause 

the 1937-38 recession through the conventional interest rate channel. These findings do 

not, however, rule out the possibility that changes in the broad money supply or credit 

supply directly affected real output during this period, or that monetary policy 

contributed to those changes. 

To determine the extent to which changes in the supply of credit were transmitted 

to the real economy at different stages of the Great Depression, a measure of credit 

supply must be selected. Although numerous types of financial intermediaries existed 

prior to World War II, quarterly balance sheet data is readily available only for member 

banks of the Federal Reserve System.38 Nevertheless, by using principal component 

analysis to identify orthogonal dimensions of variability in the growth rate of assets of 

                                                 
38 All balance sheet data comes from the Federal Reserve’s ([1943] 1976) Banking and Monetary Statistics 

1914-1941. The BMS only contains balance sheet data from specific call dates throughout each year, which 

unfortunately do not always align with the end of a quarter. Moreover, a call date does not exist during 

several quarters over the entire sample, although data is never missing for two consecutive quarters. To 

account for inconsistent data points, the series is converted into quarterly data by using data from the latest 

call date in each quarter. To account for quarters missing data, i.e. without a call date, linear interpolation is 

used to estimate the actual balance sheet variables. 
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member bank subsets, it may be possible to glean information about the broader credit 

supply. More specifically, the Federal Reserve aggregated bank assets by major reserve 

cities, i.e. New York and Chicago, minor reserve cities, and country member banks. The 

first principal component is labeled “credit supply growth” as it loads positively and 

relatively equally on each subset’s asset growth rates and, hence, these loadings reflect 

the general growth rate of financial intermediaries’ assets.39 Figure 4 displays a 

decomposition of credit supply growth by each subset of member banks. 

 

 
Figure 4 Credit Supply Growth 

 

                                                 
39 This is the only principal component with an eigenvalue greater than or equal to one. 
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Figure 4 shows that credit supply growth was generally positive during 

expansions and negative during recessions (shaded areas), as expected. However, there 

do exist a few notable aspects of Figure 4. First, credit supply growth was not particularly 

high in years prior to the Great Contraction. This fact seemingly contradicts recent 

literature that argues financial disruptions lead to protracted recessions, i.e. financial 

crises, when credit growth is unusually high (see, e.g. Jordà, Schularick and Taylor 2010; 

Krishnamurthy and Muir 2016). Second, credit supply growth was not particularly 

negative during early stages of the Great Contraction, but a steep decline then occurred 

between the first quarter of 1931 and the second quarter of 1932. This finding is 

consistent with Richardson’s (2007, 590) perspective “that the nature of the banking 

crisis changed over time.” More specifically, the nature of the crisis during 1929 and 

1930 resembled other banking crises during the 1920s. After 1930, however, “insolvency 

loomed as the largest threat facing depository institutions” (Richardson 2007, 590). 

Credit supply growth during the Great Contraction therefore aligns closely with that of 

the macro risk premium, suggesting that a strong, negative correlation exists between 

these variables. That this correlation also reflects causation is argued later in this paper. A 

third notable aspect of Figure 4 is that credit supply growth starts declining a few quarters 

prior to the outset of the Great Contraction and the 1937-38 recession. Credit supply 

growth also begins to increase a few quarters before the Great Contraction and the 1937-

38 recession end. Financial factors therefore may have played a role in propagating the 

initial contractionary and expansionary shocks during the Great Depression. 
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IV. Macro Dynamics 
The previous section illustrates a correlation between changes in credit supply 

growth, the macro risk premium, and real economic activity during the Great Depression, 

particularly during the early 1930s. Using economic intuition from a new generation of 

macroeconomic models, this section offers support for a causal relationship between 

those variables and examines the timing and extent to which disruptions of financial 

intermediation contributed to the Great Depression. 

 The basis for this paper’s empirical analysis is the following non-structural VAR 

model: 

 

Equation 10 

𝒁𝒕 = 𝛼𝑡 + β1𝒁𝒕−1 + β2𝒁𝒕−2 + 휀𝑡  
 

where 𝒁𝒕 is a vector containing the growth rate of real GNP (∆𝑦𝑡), inflation (𝜋𝑡), the 

Federal Reserve discount rate (𝑖𝑡), the macro risk premium, and credit supply growth.40 

The economic intuition underlying the relationship between these variables is, once 

again, as follows. An economic shock, monetary or nonmonetary, initially causes prices 

of financial assets to decline. This decline in asset prices reduces financial intermediaries’ 

net worth. If the decline is severe, it threatens financial intermediaries’ solvency and 

constrains their ability to obtain funds. Tightening of this borrowing constraint effectively 

forces financial intermediaries to deleverage by selling assets and reducing lending. 

                                                 
40 The VAR is estimated using two quarterly lags per Schwarz’s Bayesian Information Criterion (SBIC). 

Results from the VAR are reported in Appendix 2 (Table 20). 



54 

 

These reductions in the supply of credit affect real economic activity either directly, 

through a decline in the volume of lending (Shleifer and Vishny 2010; Woodford 2010), 

or indirectly, through an increase in macro risk premia (Adrian, Moench, and Shin 2010b; 

Gertler and Kiyotaki 2010). 

Impulse Response Functions 
One way to assess if the non-structural VAR model reflects a relationship 

between the supply of credit and the real economy is to examine whether the model’s 

impulse responses resemble the underlying economic intuition. As it is unclear which 

ordering of the variables in Equation 10 is most appropriate, a priori, generalized IRFs 

(GIRFs) that are invariant to the ordering of variables in the VAR are employed (Pesaran 

and Shin 1998).41 Figure 5 displays the macro risk premium’s response to a credit supply 

growth shock. 

 

                                                 
41 Responses to one-standard deviation shocks are displayed with a 95 percent confidence interval. 
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Figure 5 Response of the Macro Risk Premium to a Credit Supply Growth Shock 

 

Previous attempts to demonstrate empirically a relationship between the supply of 

credit and the real economy are plagued by an inability to discern whether changes in 

credit growth are driven by changes in the demand for or supply of credit.42 However, a 

new generation of macroeconomic models that highlights disruptions of financial 

intermediation illuminates a way to discern between changes in credit demand and in 

credit supply. Gertler and Kiyotaki (2010) and Woodford (2010), for example, produce 

models where the volume of credit and credit spreads, i.e. macro risk premia, are jointly 

determined in credit markets. In these models, an increase (decrease) in credit demand 

causes an increase (decrease) in the volume of lending and an increase (decrease) in 

                                                 
42 Bernanke (1983), for example, does not differentiate empirically between changes in credit supply and 

credit demand. Successful attempts to differentiate between changes in credit supply and credit demand are 

based on microeconomic evidence (see, e.g. Calomiris and Wilson 1998; Calomiris and Mason 2003a; 

Richardson and Troost 2009). 
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macro risk premia. An increase (decrease) in credit supply also causes an increase 

(decrease) in the volume of lending but, in contrast to changes in credit demand, causes a 

decrease (increase) in macro risk premia. The macro risk premium’s response to a credit 

growth shock therefore reveals whether changes in financial intermediaries’ assets during 

the Great Depression generally reflect changes in credit demand or in credit supply. 

Figure 5 shows that the macro risk premium decreases in response to an exogenous 

increase in financial intermediaries’ assets. Therefore, the model’s credit growth shocks 

reflect changes in the supply of credit and are consistent with the above economic 

intuition. 

 

 
Figure 6 Response of Real GNP Growth to a Credit Supply Growth Shock 
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Figure 7 Response of Real GNP Growth to a Macro Risk Premium Shock 

 

Figure 6 and Figure 7 display real GNP growth’s response to a credit supply 

growth and macro risk premium shock, respectively. Figure 6 shows that a positive, one-

standard deviation shock to credit supply growth results in a statistically significant 

increase in real GNP growth. In contrast, Figure 7 shows that a positive, one-standard 

deviation shock to the macro risk premium results in a statistically significant decline in 

real GNP growth. These results are both consistent with the outlined economic intuition, 

suggesting that disruptions of financial intermediation directly and indirectly affected the 

real economy during the Great Depression. 

Historical Decomposition 
These impulse responses show that the model reflects economic intuition in 

addition to a relationship between the supply of credit, macro risk premia, and the real 

economy. However, the timing and extent to which disruptions of financial 
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intermediation contributed to the Great Depression remain unaddressed. To measure the 

importance of credit supply growth and macro risk premium shocks at different periods 

during the Great Depression, a historical decomposition of Equation 10 is employed.  

Figure 8(a-e) displays a historical decomposition of the contribution of each 

variables’ shocks to the variance of real GNP growth. The blue line in each figure depicts 

the actual annual growth rate of real GNP during this period. This line also results from 

simulating the model’s response to all estimated shocks and the initial conditions. The 

orange line in each figure displays results from simulating the model’s response to 

estimated shocks of only one variable and the initial conditions. To the extent that the two 

lines move together, the implication is that shocks of that particular variable are largely 

responsible for observed changes in real economy activity. 

Figure 8e demonstrates that a significant amount of comovement exists between 

actual real GNP growth and its estimate based solely on credit supply growth shocks. 

This result suggests, first and foremost, that changes in the supply of credit were directly 

responsible for much of the variation in real economic activity during the Great 

Depression era. The relationship is, however, noticeably not as tight in years prior to and 

during the Great Contraction. Hence, the direct effect of disruptions of financial 

intermediation only explains part of the extreme decline in output during this period. The 

direct effect of disruptions of financial intermediation, in contrast, explains practically the 

entire change in output during the 1937-38 recession. Moreover, changes in credit supply 

growth began to “drag” down real GNP growth in 1935, prior to the Federal Reserve’s 

and Treasury’s contractionary policies. Therefore, a plausible, alternative explanation for 
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the 1937-38 recession is that the Second New Deal increased uncertainty about the future 

political and economic regime (Higgs 1997), creating concern among financial 

intermediaries that the value of their assets was at risk and that their ability to borrow 

funds would be constrained. To protect their capital, i.e. net worth, financial 

intermediaries restricted the supply of credit and increased the share of “safe,” i.e. credit 

risk-free, assets on their balance sheets. Hence, member banks held large quantities of 

excess reserves as protection against another economic contraction. Misplaced fear by the 

Federal Reserve that excess reserves would then lead to high inflation led to actions 

further disrupting financial intermediation and amplifying the initial shock.           

Figure 8d shows far less comovement between actual real GNP growth and its 

estimate based solely on macro risk premium shocks. This relationship is, however, much 

tighter in years prior to and during the second half of the Great Contraction. Moreover, 

the relationship of the macro risk premium to real GNP growth is closer than any other 

variable during those periods. Changes in the macro risk premium therefore were largely 

responsible for propagating the initial shock that led to the Great Depression, as well as 

amplifying and extending its effects during the early 1930s. 
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          a) Real GNP Growth Shock (only)      b) Inflation Shock (only) 

 

 

   
    c) Discount Rate Shock (only)        d) Macro Risk Premium Shock (only)    e) Credit Supply Growth Shock (only) 

 
Figure 8 Contribution of Shocks to Real GNP Growth 
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To assess the extent to which disruptions of financial intermediation indirectly 

contributed to the Great Contraction, Figure 9(a-e) displays a historical decomposition of 

the contribution of each variables’ shocks to the variance of the macro risk premium. 

Figure 9e shows that the macro risk premium and its estimate based solely on credit 

supply growth shocks generally move in the same direction. This relationship is, 

however, not particularly tight in years prior to and during the Great Contraction. 

Changes in credit supply growth therefore only partially explain movements in the macro 

risk premium during that period. Somewhat surprisingly, changes in real GNP growth, 

inflation, and the Federal Reserve’s discount rate also explain little of the movement in 

the macro risk premium during this period. Factors outside the model (e.g. changes in the 

balance sheets of non-financial firms or other financial intermediaries) therefore drove 

changes in the macro risk premium, to a large extent, during the early 1930s. These 

findings suggest that other models are necessary to explain the decline in output during 

the Great Depression completely. 
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          a) Real GNP Growth Shock (only)      b) Inflation Shock (only) 

 

 

   
    c) Discount Rate Shock (only)        d) Macro Risk Premium Shock (only)    e) Credit Supply Growth Shock (only) 

 

Figure 9 Contribution of Shocks to the Macro Risk Premium 
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Results, to this point, yield evidence that the direct and indirect contribution of 

disruptions of financial intermediation to the Great Depression was quantitatively 

important. Findings also offer evidence that the contribution of changes in the Federal 

Reserve’s discount rate to the Great Depression was minimal. More specifically, Figure 

8c and Figure 9c show, respectively, that discount rate shocks minimally impacted real 

GNP growth either directly or indirectly through the macro risk premium. These findings 

add to evidence that the interest rate channel was not a primary mechanism propagating 

the initial shock or amplifying and extending effects of that shock during the Great 

Contraction. One could, nevertheless, argue that the Federal Reserve’s interest rate policy 

contributed to the Great Depression through its effect on the supply of credit.  
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          a) Real GNP Growth Shock (only)      b) Inflation Shock (only) 

 

 

   
    c) Discount Rate Shock (only)        d) Macro Risk Premium Shock (only)    e) Credit Supply Growth Shock (only) 

 

Figure 10 Contribution of Shocks to Credit Supply Growth 
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To assess the extent to which changes in the discount rate disrupted financial 

intermediation during this period, Figure 10(a-e) displays a historical decomposition of 

the contribution of each variables’ shocks to the variance of credit supply growth. Figure 

10c shows limited comovement between credit supply growth and its estimate based 

solely on discount rate shocks. Therefore, the Federal Reserve’s interest rate policy did 

not contribute to the Great Depression through its effect on credit supply growth. 

Although these results also rule out a quantitatively important role for interest rate policy, 

they do not eliminate the possibility that the Federal Reserve contributed to the Great 

Depression through other policies (e.g. changes in reserve requirements, open market 

operations, or changes in the types of collateral accepted at the discount window). Taken 

together, these findings do not imply that the Federal Reserve played an insignificant role 

in the Great Depression nor that it was powerless to respond to changing economic 

conditions. 

V. Conclusion 
An ongoing debate exists among economists regarding the specific mechanisms, 

timing, and extent to which financial factors affected real economic activity during the 

Great Depression. On one side, some economists contend that transmission of banking 

distress to the real economy occurred through changes in the broad money supply (see, 

e.g. Friedman and Schwartz 1963). The length and extent of the decline in output were 

therefore solely the Federal Reserve’s responsibility since it held the power to offset 

changes in the broad money supply. In contrast, other economists hold that transmission 

of distress among non-financial borrowers and financial intermediaries to the real 
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economy took place through changes in the volume of lending and the cost of capital 

(see, e.g. Fisher 1933; Bernanke 1983). The length and extent of the decline in output 

were therefore only partially the Federal Reserve’s responsibility given that nonmonetary 

factors also played a significant role. The degree to which the Federal Reserve actually 

deserves blame for outcomes during the Great Depression is colored by this debate.  

This paper weighs in on this ongoing debate by using economic intuition from a 

new generation of macroeconomic models and current empirical methods to assess the 

timing and extent to which disruptions of financial intermediation contributed to the 

Great Depression. In doing so, it reveals that this new generation of macroeconomic 

models is useful for understanding crises when the institutional arrangement of the 

financial sector differs from its current form.  

Results, overall, offer support for several narratives about the Great Depression. 

One particular narrative that is consistent with this paper’s findings and previous 

literature is that the proximate cause of the initial downturn was a nonmonetary decline in 

aggregate demand accounted for by some combination of declines in consumption (see, 

e.g. Temin 1976; Mishkin 1978; Romer 1990, 1993; Olney 1999) and investment (see, 

e.g. Temin 1976, 1990; Ritschl and Woitek 2002). Disruptions of financial intermediation 

propagated that shock throughout the system through small decreases in credit supply 

growth and increases in the macro risk premium. The resulting decline in output during 

1929 and 1930 was typical for that era (Richardson 2007). However, in 1931, speculation 

that Britain and the U.S. would exit the gold standard led to historically large decreases in 

credit supply growth and increases in the macro risk premium. Corresponding declines in 
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the broad money supply were primarily an endogenous response to changes in credit 

supply growth and macro risk premia (Temin 1976; Calomiris and Mason 2003b). Hence, 

disruptions of financial intermediation amplified and extended the initial downturn, 

turning it in to the Great Contraction.  

During the second half of 1932, the prospect of President Roosevelt’s election 

brought about a favorable shift in expectations that reduced borrowing constraints on 

financial intermediaries. Contractionary trends in credit supply growth and the macro risk 

premium reversed, ultimately leading to conclusion of the Great Contraction in early 

1933. Real GNP growth remained strong for the subsequent few years as the macro risk 

premium declined further and credit supply growth remained robust.  

In 1936, however, credit supply growth began decelerating as financial 

intermediaries grew concerned that policy changes stemming from Washington, D.C. 

might threaten their solvency. Actions by the Federal Reserve and Treasury reducing the 

quantity of “safe” assets subsequently amplified effects of this financial intermediation 

disruption. Although macro risk premia did not rise during this period, the supply of 

credit began declining in 1937 and “dragged” the economy back in to recession. President 

Roosevelt’s actions in 1938, i.e. simultaneously ending the sterilization of gold inflows 

and reducing reserve requirements, once again created an increase in credit supply 

growth and ultimately ended the 1937-38 recession (Hanes 2006).      

While this narrative is far from conclusive, findings nevertheless strongly suggest 

that disruptions of financial intermediation were a quantitatively important contributor to 

cyclical changes in the real economy during the Great Depression. The new generation of 
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macroeconomic models that highlights disruptions of financial intermediation is therefore 

quite useful in understanding crises where different institutional arrangements exist 

within the financial sector.  

Results also support that this new generation of macroeconomic models’ 

implications for monetary policy are relevant to understanding the Great Depression 

more completely. Specifically, “interest-rate policy alone will not, in general, provide a 

fully adequate response to a disturbance to credit supply, no matter how large the cut in 

the policy rate may be” (Woodford 2010, 40). As such, the nominal zero lower bound 

was only partly responsible for the Federal Reserve’s difficulty in restoring growth 

during this period. The Federal Reserve’s inability, or lack of attempt, to increase credit 

supply and decrease macro risk premia looms as the other, more significant part. While, 

in hindsight, balance sheet policies might have proven sufficient, such policies are only 

now at the fore of monetary policy discussions. Given all of the above, more than a fair 

share of blame for outcomes during the Great Depression is placed with the Federal 

Reserve. 
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THE EFFECT OF CREDIT SUPPLY SHOCKS ON ECONOMIC ACTIVITY – A 

THRESHOLD VECTOR AUTOREGRESSION APPROACH 

I. Introduction 
While the notion that credit market conditions affect real economic activity 

gained prominence among notable economists (Fisher 1933; Keynes 1936) during the 

Great Depression, this idea fell out of favor during the second half of the twentieth 

century. Despite development of a substantial body of research concerning the role of 

credit demand in propagating and amplifying shocks to the macroeconomy as the 1900s 

neared its end, most economists maintained that the aggregate supply of credit was 

irrelevant to understanding business cycles. Following the recent U.S. financial crisis, a 

new generation of macroeconomic models began to consider theoretical constraints to the 

supply of credit (see, e.g. Gertler and Kiyotaki 2010; Shleifer and Vishny 2010; 

Woodford 2010; Borio and Zhu 2012) and a growing empirical literature revealed a 

direct link between the supply of credit and business cycles (see, e.g. Adrian, Moench, 

and Shin 2010a, 2010b; Adrian and Shin 2010), particularly those including financial 

crises (see, e.g. Borio and Lowe 2002, 2004; Jordà, Schularick and Taylor 2010; 

Schularick and Taylor 2012). 

Concurrently, a growing body of empirical research demonstrated existence of a 

nonlinear relationship between credit market conditions, monetary policy, and real 

economic activity (see, e.g. Balke 2000; Atanasova 2003; Calza and Sousa 2005; Li and 
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St-Amant 2006; Zheng, 2013; Avdjiev and Zeng 2014). Evidence in these papers stems 

from results of threshold vector autoregressions (TVARs), which change “structure” if a 

given variable (the threshold variable) crosses a certain estimated threshold. Threshold 

variables are, in general, related to the state of the credit market. Thus, examination of 

interactions among endogenous variables occurs in two separate regimes where the state 

of the credit market defines the boundaries at each point in time. Literature refers to these 

regimes as “tight” and “normal” credit regimes. Articles generally conclude that the 

impact of shocks on real economic activity, especially monetary policy and credit shocks, 

is quantitatively important and regime dependent, i.e. larger when the economy is in a 

tight versus normal credit regime. 

This paper contributes to the above literatures in three important ways. First, it 

corrects a misinterpretation frequently made in the credit TVAR literature about the 

historical effect of monetary policy shocks on real economic activity. Specifically, 

previous literature bases some of its conclusions regarding the effect of U.S. monetary 

policy shocks on real economic activity on the analysis of large (two-standard deviation) 

shocks (Balke 2000; Zheng, 2013; Avdjiev and Zeng 2014). Given that such large shocks 

were essentially non-existent during the U.S. post-war era, a more accurate assessment of 

the historical effect of monetary policy on real economic activity is accomplished by 

estimating a TVAR model, using Balke’s (2000) specifications, and analyzing impulse 
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response functions (IRFs) to determine the impact of small (one-standard deviation) 

shocks.43  

Second, while the credit supply literature posits a nonlinear relationship between 

the supply of credit and real economic activity, it has not yet employed TVARs to test 

this hypothesis. More specifically, the credit supply literature suggests that declining 

asset prices will eventually force financial intermediaries to deleverage either due to 

regulatory requirements, e.g. capital requirements, or because maintaining leverage is no 

longer profitable, e.g. collateralized borrowing becomes expensive relative to the assets 

its financing. When these circumstances force many financial intermediaries or a few 

large ones to deleverage simultaneously, the corresponding decline in asset prices may 

induce further and more widespread deleveraging, resulting in a vicious cycle. Hence, the 

effect of changes in the supply of credit on real economic activity will be larger when 

supply-side credit constraints become binding (Gertler and Kiyotaki 2010; Shleifer and 

Vishny 2010; Woodford 2010). To assess whether the relationship between the supply of 

credit and real economic activity is regime dependent, a measure of credit supply is 

therefore subsequently included in the baseline TVAR model.    

Third, the credit TVAR literature implicitly assumes that the nonlinear 

relationship between credit market conditions, monetary policy, and real economic 

activity is stable across time. The credit supply literature, in contrast, posits that the 

increasing share of U.S. credit supplied by market-based financial intermediaries, e.g. 

                                                 
43 There was, in fact, only one quarterly change in the federal funds rate equivalent to a large monetary 

policy shock during the period stretching from 1959 through 2015. That change was a contractionary 

“shock,” which occurred in the fourth quarter of 1980. For perspective, the average federal funds rate rose 

from ~9.8% in the third quarter of 1980 to ~15.9% in the fourth quarter of 1980.  
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shadow banks, increased the effect of changes in the supply of credit on real economic 

activity in recent decades (Adrian, Moench, and Shin 2010b; Woodford 2010). An open 

question exists, however, in this literature regarding whether changes in the supply of 

credit affect real economic activity directly (Shleifer and Vishny 2010; Woodford 2010) 

or indirectly through their effect on macro risk premia (Adrian, Moench, and Shin 2010b; 

Gertler and Kiyotaki 2010). To determine if the relationship between the supply of credit 

and real economic activity changed over time, the sample period is extended, beginning 

in the first quarter of 1959, from the third quarter of 1997 to the fourth quarter of 2015 

and then the resulting IRFs are compared. 

Results offer evidence that the historical impact of conventional U.S. monetary 

policy on real economic activity was neither quantitatively important nor regime 

dependent during the second half of the twentieth century. However, as evidenced by a 

relative reduction in potency during tight credit regimes, the impact of conventional U.S. 

monetary policy shocks on real economic activity did become regime dependent in the 

twenty-first century. Together, these findings suggest that conventional monetary policy 

based on interest rate targeting, e.g. a Taylor Rule, was largely ineffective at regulating 

aggregate demand during the U.S. post-war era.  

Separately, results yield evidence that the direct effect of credit supply shocks on 

real economic activity is not regime dependent. Evidence exists, however, that the 

historical impact of changes in the supply of credit on real economic activity was 

quantitatively important, supporting the view that changes in the supply of credit 

independently affect real economic activity over the course of U.S. business cycles and 
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not merely when certain constraints are binding. Hence, consideration of changes in the 

supply of credit would benefit policymakers forecasting cyclically important changes in 

economic and financial conditions. 

Finally, results provide evidence that the relationship between credit market 

conditions and real economic activity changed in recent decades. Specifically, the effect 

of credit market condition shocks on real economic activity is approximately twice as 

large during tight credit regimes during the twenty-first century. This finding is consistent 

with the view that changes in the supply of credit affect real economic activity indirectly, 

through their effect on macro risk premia, and that those effects are now larger during 

tight credit regimes due to the increasing share of credit supplied by market-based 

financial intermediaries. Unconventional monetary policies, i.e. balance sheet policies, 

that directly affect the supply of credit and macro risk premia are therefore more effective 

at regulating aggregate demand than conventional monetary policy, particularly during 

tight credit regimes. 

Section II introduces a new subset of transmission mechanisms of monetary 

policy that works through the supply of credit, referred to as the “market-based credit 

view.” Section III describes the methodology and data employed. Section IV examines 

potentially nonlinear dynamics of a baseline TVAR model as well as specifications of the 

baseline TVAR model that include a measure of credit supply and extend the data. 

Section V examines potentially nonlinear dynamics of an alternate TVAR model to 

assess whether the results are robust. Section VI concludes. 
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II. The Market-Based Credit View 
One of the most important and ongoing debates in monetary economics concerns 

the scope and significance of different monetary policy transmission mechanisms. A 

consensus formed over the past half century around two distinct views: the “money view” 

and the “new credit view.” Although these two views share much in common, differing 

assumptions regarding the substitutability between types of money and credit often lead 

to meaningfully different predictions and policy implications. To demonstrate more 

explicitly the “new” aspects of the market-based credit view, a few of these assumptions 

are highlighted here.44  

Theories and models within the money view typically assume that imperfect 

substitutability exists between money, narrowly defined, and money-like substitutes, 

whereas assumptions about the substitutability of credit vary (Friedman and Schwartz 

1963, 1982; Meltzer 1995, 2001).45 Moreover, the supply of money is assumed to be 

inelastic. These assumptions imply that the nominal supply of money determines the 

quantity of loans and nominal output. Monetary policy therefore affects real output in the 

short-run, assuming prices are sticky, since a central bank can directly control the 

nominal quantity of money, often defined as the monetary base. 

Theories and models within the new credit view, in contrast, typically assume that 

imperfect substitutability exists between bank loans and open market credit, while nearly 

perfect substitutability exists between different forms of money (Bernanke and Blinder 

                                                 
44 See Trautwein (2000) for an overview of the different views. Discussion of the “old credit view” is 

omitted here since it is not directly relevant to the question this paper seeks to answer.  
45 Imperfect substitutability between money and money-like substitutes refers to both the demand for and 

supply of these assets/liabilities. Varying assumptions about the substitutability of credit, however, refer 

solely to the demand for such assets/liabilities. 
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1992; Bernanke and Gertler 1995; Kiyotaki and Moore 1997).46 The supply of money is 

therefore assumed to be highly elastic. These assumptions imply that the demand for 

loans, which is determined by real interest rates, dictates the quantity of loans and 

nominal output. Monetary policy therefore affects real output in the short-run, assuming 

prices are sticky, since a central bank can directly control the nominal interest rate.47 

One further assumption, implicit in both the money and new credit views, is that 

the supply of credit is highly elastic. In other words, no supply-side constraints exist on 

the expansion of credit. Theories and models within both views therefore typically 

exclude a financial sector and, more specifically, financial intermediaries. During the 

recent financial crisis, however, financial intermediaries of various shapes and sizes were 

seemingly unwilling or unable to expand their balance sheets. Some financial 

intermediaries found themselves unable to rollover short-term lines of credit, due to a 

lack of acceptable collateral (Adrian and Shin 2009b), while others risked falling below 

capital requirements, either externally or internally imposed, due to increasing losses on 

their assets. These liquidity and solvency constraints effectively forced financial 

intermediaries to restrict their supply of credit as a means of reducing leverage. Given the 

widespread nature of these constraints during the recent financial crisis, it seems 

plausible to conclude that the aggregate supply of credit became relatively inelastic. The 

                                                 
46 Imperfect substitutability between bank loans and open market credit refers solely to the demand for such 

assets/liabilities. Perfect substitutability between different forms of money, however, refers to both the 

demand for and supply of these assets/liabilities. 
47 Long-term real interest rates are generally considered the most important in determining the demand for 

loans and, hence, aggregate demand. Central banks, however, typically control a short-term nominal 

interest rate. The new credit view therefore also assumes, implicitly, that a stable and consistent 

relationship exists between short- and long-term real interest rates (Meyer 2001). 



76 

 

supply of credit, rather than the supply of money or the demand for loans, may therefore 

determine aggregate demand and impact real output, at least during certain periods of 

time.  

This notion that the supply of credit determines aggregate demand and affects real 

output, though experiencing a resurgence in the economics literature, is not new. Nearly 

forty years ago, Wojnilower (1980, 277) claimed that “cyclically significant retardations 

or reductions in credit and aggregate demand occur only when there is an interruption in 

the supply of credit—a ‘credit crunch.’” The article went on to posit that “such 

interruptions may be prompted… by the destruction of lenders’ incentives through 

regulatory rigidities… or the emergence of serious default problems in major institutions 

or markets” (Wojnilower 1980, 277).48 Such claims were difficult, if not impossible, to 

test with existing empirical methods and lacked “micro-foundations,” and, therefore, 

remained largely on the sidelines until the recent U.S. financial crisis. I refer to the 

relatively new subset of transmission mechanisms that considers this assumption as the 

market-based credit view.49 

While the market-based credit view does not yet have a core theory or model, it 

contains a core set of channels to describe transmission mechanisms of monetary policy. 

The two primary channels are the “bank capital channel” (Van den Heuvel 2002; 

                                                 
48 Wojnilower (1980, 326), nevertheless, favored increasing regulatory constraints on credit expansion with 

the understanding that such “rules would have to be continually monitored and adapted to keep abreast of 

institutional changes designed to circumvent them.” 
49 Adrian, Moench and Shin (2010b, 192) argue that the “market-based financial system has a number of 

distinctive features relative to traditional banking” that increase the significance of supply-side constraints 

to the expansion of credit. This focus on the market-based financial system, which permeates much of their 

recent work, helps explain the choice of phrases to encapsulate this subset of transmission mechanisms. 
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Woodford 2010; Borio and Zhu 2012) and, what I term, the “bank collateral channel.” 

The bank capital channel refers primarily to “bank-based” financial intermediaries, such 

as commercial banks, which are subject to externally imposed capital requirements, often 

in relation to their (risk-based) assets.50 A financial intermediary whose capital falls 

below the required level must reduce its leverage, i.e. its ratio of assets to capital, by 

either increasing its equity capital or reducing its assets. Since equity is a relatively 

expensive form of financing, particularly during times of financial stress, reducing a 

firm’s assets, either by not rolling over lines of credit or by selling assets, is often an 

individually rational response. However, if many financial intermediaries or a few large 

ones attempt to reduce their assets simultaneously, such actions can cause asset prices to 

drop, thereby further impairing a financial intermediary’s capital. A vicious cycle may 

then take hold, whereby simultaneous attempts by financial intermediaries to reduce their 

leverage ultimately prove self-defeating.  

The bank collateral channel, in contrast, refers primarily to “market-based” 

financial intermediaries, such as broker-dealers, that finance asset holdings with mostly 

short-term, collateralized borrowing, typically through commercial paper or repurchase 

agreements (Adrian and Shin 2008, 2009a; Shleifer and Vishny 2010).51 Such financial 

intermediaries generally attempt to maximize their leverage at any given point in time, 

                                                 
50 Adrian and Shin (2010b) use the term “bank-based” in reference to financial intermediaries that primarily 

finance their asset holdings with deposits. 
51 Adrian and Shin (2010b, 6) note that “at the margin, all financial intermediaries (including commercial 

banks) have to borrow in capital markets, as deposits are insufficient to meet funding needs. The large 

balance sheets of commercial banks, however, mask the effects operating at the margin. In contrast, 

securities firms have balance sheets that are much more sensitive to the effects operating in financial 

markets.” 
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hence the value of these intermediaries’ collateral heavily influences the quantity of 

assets that can be profitably financed.52 Since declining asset prices limit the ability of 

these financial intermediaries to expand their assets, i.e. their supply of credit, these 

financial intermediaries will be similarly forced to reduce their assets if the decline in 

asset prices is substantial. Moreover, significant changes in the relative value of different 

types of collateral may induce lenders to alter haircuts and/or margin requirements for 

certain financial assets. Such changes would further impair the ability of financial 

intermediaries to finance their assets profitably. If ensuing asset sales are widespread or 

concentrated among the largest intermediaries, a vicious cycle may once again take hold. 

This new generation of macroeconomic models often attributes relevance of these 

transmission mechanisms to the increasing share of U.S. credit supplied by market-based 

financial intermediaries since the early 1980s. As a result, the following hypotheses of 

the market-based credit view are testable in the ensuing empirical analysis. First, changes 

in the supply of credit affect real economic activity either directly (Shleifer and Vishny 

2010; Woodford 2010) or indirectly, through their effect on macro risk premia (Adrian, 

Moench, and Shin 2010b; Gertler and Kiyotaki 2010). Second, the effect of changes in 

the supply of credit on real economic activity is larger when supply-side constraints 

become binding (Gertler and Kiyotaki 2010; Shleifer and Vishny 2010; Woodford 2010). 

Third, the effect of changes in the supply of credit on real economic activity increased in 

recent decades since market-based financial intermediaries typically operate with greater 

                                                 
52 Shleifer and Vishny (2010) demonstrate that maximizing leverage can be rational if expected returns 

during expansions exceed the expected costs of asset fire sales and foregoing lending during bad times.  
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leverage than bank-based financial intermediaries (Adrian, Moench, and Shin 2010b; 

Woodford 2010).  

III. Methodology and Data 
In this paper, a threshold vector autoregression (TVAR) captures the role that 

credit supply may play as a nonlinear propagator and amplifier of shocks. The empirical 

exercise in this article builds largely on the approach taken by Balke (2000), consisting of 

(i) selecting and estimating a TVAR model; (ii) testing formally for the presence of 

threshold effects; and (iii) analyzing impulse response functions (IRFs) to see if they 

reveal signs of nonlinear propagation of shocks across regimes identified by the threshold 

model. 

Balke (2000, 344) selects the following “threshold vector autoregression: 

 

Equation 11 

𝑌𝑡 = 𝐴1𝑌𝑡 + 𝐵1(𝐿)𝑌𝑡−1 + (𝐴2𝑌𝑡 + 𝐵2(𝐿)𝑌𝑡−1)𝐼(𝑐𝑡−𝑑 > 𝛾) + 𝑈𝑡,  

 

where 𝑌𝑡 is a vector containing output growth, inflation, the [Federal] funds rate, and a 

measure of credit market conditions. 𝐵1(𝐿) and 𝐵2(𝐿) are lag polynomial matrices while 

𝑈𝑡 are structural disturbances. 𝑐𝑡−𝑑 is the threshold variable that determines which regime 

the system is in, and 𝐼(𝑐𝑡−𝑑 > 𝛾) is an indicator function that equals 1 when 𝑐𝑡−𝑑 > 𝛾, 

and 0 otherwise. Because the threshold variable, 𝑐𝑡−𝑑, is a function of credit market 

conditions (which in turn is an element in 𝑌𝑡), the TVAR describes both the evolution of 
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𝑌𝑡 and the credit regimes. This implies that shocks to output, inflation, Fed funds, as well 

as to credit can determine whether the economy is in a tight credit regime.” 

The threshold value, 𝛾, is estimated since it is not known a priori. To do so, the 

threshold model is estimated by least squares for all possible threshold values. Three 

separate Wald statistics are then calculated to test the hypothesis of no difference 

between regimes for each possible threshold value: sup-Wald, the maximum Wald 

statistic over all possible threshold values; avg-Wald, the average Wald statistic over all 

possible threshold values; and exp-Wald, a function of the sum of exponential Wald 

statistics. Hansen’s (1996) simulation method is then used to conduct inference, whereby 

the estimated threshold value maximizes the log determinant of "structural" residuals. 

Lastly, the possible threshold values are restricted such that at least 15% of the 

observations, plus the number of parameters (for an individual equation), exist in each 

regime (Balke 2000). 

In practical terms, the specification of a TVAR model requires several choices: 

(a) the list of variables to be included in 𝑌𝑡; (b) the threshold variable 𝑐𝑡; (c) the delay d 

of the threshold variable; (d) the lag length of the VAR; and (e) the recursive ordering. 

For the baseline model in this paper, Balke’s (2000) specification is employed with a few 

minor changes. Specifically, the above TVAR model is estimated with quarterly U.S. 

data for four variables: output growth, inflation, the federal funds rate, and a measure of 

credit market conditions.53 Balke (2000) uses the spread between yields on commercial 

                                                 
53 Output growth is the quarterly growth rate of real gross domestic product (GDP), in percent at an annual 

rate. Inflation is the quarterly growth rate in the core-personal consumer expenditures (core-PCE) index, in 

percent at an annual rate, since this is the preferred measure of the Federal Reserve Board. The nominal, 
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paper (four-to-six month) and six-month Treasury bills as the measure of credit market 

conditions in his baseline model. Given that long-term interest rates are believed to 

impact aggregate demand more significantly, Balke’s (2000) measure of credit market 

conditions is replaced with the spread between yields on Moody’s Baa-rated corporate 

bonds and ten-year Treasury bonds.54, 55 Data span from the first quarter of 1959, the 

earliest date for which core-PCE data are available, to the third quarter of 1997, which 

marks the end of Balke’s (2000) sample.56 

Following Balke’s (2000) specification, a two-quarter moving average of the 

measure of credit market conditions is used as the threshold variable, 𝑐𝑡−𝑑, due to the 

relative volatility of the raw credit spread series. The delay of the threshold variable is set 

to one-quarter and the number of lags in the VAR is set to four. Lastly, it is assumed that 

𝐴1 and 𝐴2 have a recursive structure with the causal ordering of output growth, inflation, 

the federal funds rate, and the measure of credit market conditions.57 

IV. Nonlinear Dynamics of the TVAR 
Table 8 reports the estimated threshold value and results of formally testing for 

non-linearity using three Wald test statistics (mean-Wald, exp-Wald, sup-Wald). Results 

                                                 
rather than real, level of the effective federal funds rate is the measure of monetary policy since the Federal 

Reserve expresses its interest rate policy this way and maintains control solely of the nominal effective 

federal funds rate. 
54 Balke (2000) uses two other measures of credit market conditions (the mix of bank loans and commercial 

paper in total firm external finance and the difference between the growth rates in the short-term debt of 

small and large manufacturing firms) and obtains similar results. Hence, this change in the credit market 

conditions variable is not expected to alter the results meaningfully. 
55 Descriptive statistics for these four variables are reported in Appendix 3 (Table 21). 
56 Balke’s (2000) data begins in the first quarter of 1960, rather than 1959. The extra year is included for 

thoroughness and is not expected to alter the results meaningfully. 
57 To assess dynamic properties of the TVAR, generalized impulse response functions (GIRFs) invariant to 

the order of variables are used (Pesaran and Shin 1998). The choice of recursive structure should therefore 

only affect results relating to whether a nonlinear relationship exists. 
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reveal that the null hypothesis is rejected for all three tests and support existence of a 

threshold in credit market conditions. Given that the estimated critical value for the credit 

spread threshold is 2.01%, credit conditions in the U.S. are considered normal when the 

two-quarter moving average of the credit spread is below 2.01%. When the two-quarter 

moving average of the credit spread is above 2.01%, credit conditions in the U.S. are 

considered tight. 

 

Table 8 Wald Tests for Threshold Effects in Baseline Model (1959Q1 – 1997Q3) 

Tests Estimated 

Threshold 

sup-Wald 

Statistics 

avg-Wald 

Statistics 

exp-Wald 

Statistics 

Linear against 2-

regime model 
2.01% 

177.92 

(0.000) 

121.92 

(0.000) 

85.44 

(0.000) 

Note: p-values are in parentheses. 

 

 

For greater perspective, Figure 11 displays the measure of credit market 

conditions along with its estimated threshold value (red line) and periods of recession 

(shaded areas). Episodes of tight credit coincide with known periods of financial stress, 

most notably the bankruptcy of Penn Central Transportation Company in 1970, the 

bankruptcy of Franklin National Bank in 1974, Federal Reserve Chair Volcker’s 

“Experiment” with monetary policy in the early 1980s, and the S&L crisis in the mid-

1980s. 
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Figure 11 Estimated Threshold Value for Baseline Model (1959Q1 – 1997Q3) 

 

While a threshold in credit market conditions clearly exists, it remains to be 

determined whether the relationship between credit market conditions, monetary policy, 

and real economic activity is regime dependent. Generalized IRFs (GIRFs) are therefore 

created to examine the potentially nonlinear dynamic properties of the baseline TVAR 

model.58 Figure 12 displays the response of output growth to inflation, monetary policy, 

and credit market condition shocks in the baseline model, conditional on being in a 

normal or tight credit regime. 

 

                                                 
58 See Balke (2000) for specific details regarding the calculation of nonlinear IRFs. 
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Shock to Inflation 

 

 
Shock to Federal Funds Rate (FFR) 

 

 
Shock to Credit Spread 

 
Figure 12 Response of Output Growth to Shocks, Conditional on Regime (Baseline Model 

1959Q1 – 1997Q3) 
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The response of output growth to small (one-standard deviation) shocks, shown in 

Figure 12, appears both qualitatively and quantitatively similar to those found by Balke 

(2000). Balke (2000), however, primarily analyzed the response of output growth to large 

(two-standard deviation) shocks. What Balke (2000) and others (Zheng 2013; Avdjiev 

and Zeng 2014) fail to mention is that large shocks were, in practice, incredibly rare 

during this time period.59 Hence, while analysis of large shocks may provide insight 

regarding the effect of future shocks, it offers little, if any, insight regarding the historical 

effect of changes in inflation, monetary policy, or credit market conditions on real 

economic activity. The conclusion of previous literature (Balke 2000; Zheng 2013; 

Avdjiev and Zeng 2014) that the effect of monetary policy and credit shocks on real 

economic activity was quantitatively important and regime dependent therefore requires 

reevaluation.  

Looking solely at the effect of small shocks in Figure 12, the response of output 

growth is qualitatively conventional, regardless of the initial credit regime or direction of 

the shock. More specifically, an increase (decrease) in the federal funds rate or credit 

spread causes a decrease (increase) in output growth, though the effect of monetary 

policy operates with a slight lag. Quantitatively, the response of output growth to small 

shocks is of a similar magnitude, regardless of the initial credit regime or direction of the 

shock. The maximum response of output growth to small shocks is, however, less than 

                                                 
59 There were, in fact, zero quarterly changes in inflation equivalent to a large inflationary shock, one 

quarterly change in the federal funds rate equivalent to a large monetary policy shock, and three quarterly 

changes in the credit spread equivalent to a credit market condition shock. All four large “shocks” were 

contractionary, i.e. positive, quarterly changes in the federal funds rate or credit spread. Separately, for 

perspective, there were seventeen quarterly changes in output growth equivalent to a large output shock. 
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one-third of its own standard deviation. Hence, although small shocks occurred 

occasionally during this time period, the effect of monetary policy and credit market 

condition shocks on output growth was relatively insignificant.60 In contrast to previous 

findings in the literature (Balke 2000; Zheng 2013; Avdjiev and Zeng 2014), these results 

suggest that the effect of actual changes in monetary policy and credit market conditions 

on real economic activity was neither quantitatively important nor regime dependent in 

the U.S. during the second half of the twentieth century.  

The finding that monetary policy and credit market condition shocks were not 

quantitatively important provides further motivation to examine the relationship between 

the supply of credit and real economic activity. To determine if the effect of credit supply 

shocks on real economic activity was quantitatively important and regime dependent, a 

measure of credit supply was included in 𝑌𝑡 prior to reanalyzing the model.61, 62 Figure 13 

displays the response of output growth to inflation, monetary policy, credit market 

condition, and credit supply shocks, conditional on being in a normal or tight credit 

regime, for the baseline model both with (right-side) and without (left-side) a credit 

                                                 
60 More specifically, there were fourteen quarterly changes in inflation equivalent to a small inflationary 

shock, three quarterly changes in the federal funds rate equivalent to a small monetary policy shock, and 

eleven quarterly changes in the credit spread equivalent to a credit market condition shock. There were, in 

contrast, forty-seven quarterly changes in output growth equivalent to a small output shock. 
61 As a proxy for credit supply, the quarterly growth rate of financial intermediaries’ total financial assets, 

in percent at an annual rate, is used. While the Federal Reserve’s flow of funds report provides balance 

sheet data for numerous types of financial institutions, only a select group of these institutions are included. 

More specifically, the proxy for credit supply includes the total financial assets of broker-dealers, asset-

backed security issuers, funding corporations, finance corporations, money-market mutual funds, 

depository institutions, and holding companies. The proxy for credit supply excludes the total financial 

assets of non-money market fund (MMF) investment funds, the monetary authority, captive financial 

institutions and money lenders, insurance companies, and pension funds. 
62 Descriptive statistics for the five variables are reported in Appendix 3 (Table 22). 
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supply measure.63 The response of output growth to the various shocks is displayed side-

by-side in order to aid with model comparison. 

The response of output growth to small inflation, monetary policy, and credit 

market condition shocks is broadly similar, qualitatively and quantitatively, despite 

inclusion of a credit supply measure. Moreover, the response of output growth to small 

credit supply shocks is of comparable magnitude to those of other shocks. The historical 

effect of changes in the supply of credit on real economic activity therefore also appears 

to be neither quantitatively important nor regime dependent. However, in contrast to the 

other variables, large credit supply shocks were relatively frequent during the period 

under consideration.64 The effect of such shocks was about twice as large as the effect of 

small credit supply shocks, regardless of the initial credit regime or direction of the 

shock. Moreover, there were five very large (at least three-standard deviation) credit 

supply shocks during this period, each contractionary in nature. Together, these results 

suggest that the direct effect of changes in the supply of credit on U.S. real economic 

activity was quantitatively important, but not regime dependent, during the second half of 

the twentieth century.  

 

 

                                                 
63 The estimated threshold value and results of formally testing for non-linearity using three Wald test 

statistics (mean-Wald, exp-Wald, sup-Wald) are reported in Appendix 3 (Table 23). Results reveal that the 

null hypothesis is rejected for all three tests. The critical value for the credit spread threshold is estimated at 

1.98%. 
64 There were 32 quarterly changes in the supply of credit equivalent to large credit supply shocks. Of those 

32 “shocks,” 18 were contractionary and 14 were expansionary. 
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Baseline Model without Credit Supply  Baseline Model with Credit Supply 
 

  
Shock to Inflation 

 

  
Shock to Federal funds rate (FFR) 

 

  
Shock to Credit Spread 

 

 
Shock to Credit Supply 

 
Figure 13 Response of Output Growth to Shocks, Conditional on Regime (Baseline Model 

vs. Baseline Model with Credit Supply 1959Q1 – 1997Q3) 

 



89 

 

Evidence thus far suggests that, although different credit regimes exist, the 

response of output to historical changes in inflation, monetary policy, credit market 

conditions, and the supply of credit was not regime dependent. There is reason to believe, 

however, that changes in the structure of financial institutions and credit markets altered 

the effect of various shocks on output growth during the past few decades. Specifically, 

the credit supply literature posits that the increasing share of credit supplied by market-

based financial intermediaries since the 1980s changed credit market conditions. To 

examine if this change altered the relationship between the supply of credit, credit market 

conditions, monetary policy, and real economic activity, data is extended from the third 

quarter of 1997 to the fourth quarter of 2015 in order to reanalyze the baseline model 

with credit supply.65 

 

Table 9 Wald Tests for Threshold Effects in Baseline Model with Credit Supply (1959Q1 – 

2015Q4) 

Tests Estimated 

Threshold 

sup-Wald 

Statistics 

avg-Wald 

Statistics 

exp-Wald 

Statistics 

Linear against 2-

regime model 
2.40 

375.86 

(0.000) 

278.37 

(0.000) 

183.61 

(0.000) 

Note: p-values are in parentheses. 

 

Table 9 reports the estimated threshold value for the extended baseline model 

with credit supply and results of formally testing for non-linearity using three Wald test 

statistics (mean-Wald, exp-Wald, sup-Wald). Results reveal that the null hypothesis is, 

                                                 
65 Descriptive statistics for the five variables, over the extended time period, are reported in Appendix 3 

(Table 24). 
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once again, rejected for all three tests. The estimated critical value for the credit spread 

threshold is 2.4%, approximately 20 percent higher than for the initial time period. This 

substantial difference in the threshold provides some initial support for the hypothesis 

that credit market conditions changed meaningfully in the twenty-first century. 

 

 
Figure 14 Estimated Threshold Value for Baseline Model with Credit Supply (1959Q1 – 

2015Q4) 

 

To illustrate further the change in credit market conditions, Figure 14 displays the 

measure of credit market conditions along with its estimated threshold value (red line) 

and periods of recession (shaded areas). Episodes of tight credit still coincide with 

aforementioned known periods of financial stress yet now also include more recent 

periods such as the collapse of the dot-com bubble in the early 2000s and the recent 

financial crisis. There exists, however, a notable difference in the length of periods of 
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financial stress, with those in recent history being much longer. Because of this 

difference, the observed response of output growth to various shocks during tight credit 

regimes now largely reflects any changes during the past two decades. 

Figure 15 shows the response of output growth to inflation, monetary policy, 

credit market condition, and credit supply shocks, conditional on being in a normal or 

tight credit regime, in the baseline model with credit supply for both the initial time 

period (left-side) and the extended time period (right-side). Only the response of output 

growth to small shocks is shown, once again, since large inflation, monetary policy, and 

credit market condition shocks were incredibly rare after 1997.66 

 

  

                                                 
66 After 1997, one quarterly change in inflation equivalent to a large inflationary shock, zero quarterly 

changes in the federal funds rate equivalent to a large monetary policy shock, and two quarterly changes in 

the credit spread equivalent to a large credit market condition shock occurred.  
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Shock to Inflation 

 

  
Shock to Federal Funds Rate (FFR) 

 

  
Shock to Credit Spread 

 

  
Shock to Credit Supply 

 
Figure 15 Response of Output Growth to Shocks, Conditional on Regime (Baseline Model 

with Credit Supply: 1959Q1 – 1997Q3 vs. 1959Q1 – 2015Q4) 
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The response of output growth to various shocks is surprisingly similar to earlier 

results, both qualitatively and quantitatively, despite the extended time period and 

changing credit market conditions. With this extended data, however, a couple of notable 

differences exist in the magnitude of the effect that specific shocks exerted on output 

growth. First, the effect of monetary policy shocks during tight credit regimes is now 

smaller than in earlier periods and smaller than during normal credit regimes in the 

current period. While this result contradicts others in the credit TVAR literature (Balke 

2000; Zheng 2013; Avdjiev and Zeng 2014), it fits the Federal Reserve’s own historical 

narrative quite well (Board of Governors 2009). Specifically, during the recent financial 

crisis, decreases in the federal funds rate were insufficient, on their own, to restore 

financial stability, stabilize prices, and maximize employment. Following then Chair 

Bernanke’s research on transmission mechanisms of monetary policy, the Federal 

Reserve implemented various forms of unconventional monetary policy, i.e. balance 

sheet policy. The federal funds rate ultimately remained (essentially) at the zero lower 

bound for the next seven years and, hence, monetary policy came to rely solely on 

balance sheet policy and forward communication. Given the above, the diminished effect 

of federal funds rate shocks, i.e. conventional monetary policy, was apparently 

recognized by policymakers fairly early during the recent financial crisis.67    

The second notable difference is that the effect of credit spread shocks during 

tight credit regimes is greater now than in earlier periods as well as larger than during 

                                                 
67 The diminished effect of conventional monetary policy is also consistent with Woodford’s (2010) 

“market-based” model. Specifically, “the model implies that traditional interest-rate policy alone will not, 

in general, provide a fully adequate response to a disturbance to credit supply, not matter how large the cut 

in the policy rate that may be engineered” (Woodford 2010, 40). 
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normal credit regimes in the current period. This result is most consistent with Gertler 

and Kiyotaki’s (2010, 6) “canonical model of financial intermediation and business 

fluctuations,” at least among models within the credit supply literature. In their model, an 

exogenous decline in financial intermediaries’ asset values renders collateral constraints 

increasingly binding. These constraints effectively force financial intermediaries to 

deleverage through asset sales which increases the spread between the cost of capital and 

the riskless interest rate. Increases in that spread, i.e. macro risk premia, subsequently 

reduce aggregate demand and, ultimately, real economic activity. Although Gertler and 

Kiyotaki (2010) do not explicitly tie their model to the increasing share of credit supplied 

by market-based financial intermediaries, the leverage of financial intermediaries does 

amplify the effect of shocks. Since market-based financial intermediaries tend to operate 

with greater leverage than bank-based financial intermediaries, their increasing share of 

credit supplied may serve to explain why the indirect effect of changes in the supply of 

credit on real economic activity recently increased during tight credit regimes. 

The magnitude of the effect of credit supply shocks on output growth, in contrast 

to the other shocks, did not meaningfully change with the extended data. Moreover, the 

relatively high frequency of large changes in the supply of credit existing in the initial 

data set, no longer exists after 1997.68 Direct effects of changes in the supply of credit on 

real economic activity therefore appear neither quantitatively important nor regime 

dependent in the U.S. during the twenty-first century.  

                                                 
68 Only one change in the supply of credit equivalent to a large credit supply shock exists after 1997 

whereas, using the extended data set, 22 changes in the supply of credit equivalent to large credit supply 

shocks occurred between the first quarter of 1959 and the third quarter of 1997. The single large change 

after 1997 was a large contractionary “shock” in the second quarter of 2008.  
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Findings thus far hold several implications for the market-based credit view. First 

and foremost, evidence exists that changes in the supply of credit directly affect real 

economic activity. The relatively high frequency of large (and very large) changes in the 

supply of credit and output growth prior to 1998 suggest that effects of changes in the 

supply of credit on real economic activity were quantitatively important. After 1997, 

however, the frequency of large changes in the supply of credit, credit market conditions, 

and output growth were all relatively similar.69 Hence, after 1997, the indirect effect of 

changes in the supply of credit on real economic activity, through macro risk premia, 

became relatively and quantitatively more important. Second, evidence exists that the 

effect of changes in credit market conditions on real economic activity are larger during 

recent tight credit regimes. This evidence is consistent with the view that the indirect 

effect of changes in the supply of credit on real economic activity are larger when supply-

side constraints become increasingly binding. This evidence is also consistent with the 

view that such regime dependence is only now perceptible because financial 

intermediaries, in aggregate, operate with greater leverage. Overall, results suggest that 

transmission mechanisms of the market-based credit view have operated throughout the 

post-war era but that their quantitative importance and regime dependence vary with 

time. 

                                                 
69 Only two changes in output growth and the credit spread equivalent to a large output growth and credit 

market condition “shock” took place, respectively, after 1997. The two large changes in output growth 

were both contractionary “shocks,” one of which occurred in the third quarter of 2000 and the other in the 

fourth quarter of 2008. The large credit market condition “shocks” were split between contractionary and 

expansionary, with the former occurring in the fourth quarter of 2008 and the latter taking place in the third 

quarter of 2009. 
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V. Robustness Check 
Results, up to this point, are based on TVAR models that conformed to Balke’s 

(2000) specifications for the moving average of the threshold variable and lag length of 

the VAR. Those specifications were, however, initially chosen based on a different 

threshold variable and a shorter time period. To check for robustness of these results, 

standard information criteria is applied to the models arising from various combinations 

of the length of the moving average and lag structure of the VAR. More specifically, all 

combinations of the baseline model with credit supply are examined, over the extended 

period, with a moving average of the threshold variable and lag length of the VAR 

between one and four quarters. The optimal specification, based on three information 

criteria, is a 1-lag VAR with a 4-quarter moving average of the credit spread as the 

threshold variable.70 

Table 10 reports the estimated threshold value for the alternate model with credit 

supply and results of formally testing for non-linearity using three Wald test statistics 

(mean-Wald, exp-Wald, sup-Wald). Results reveal that the null hypothesis is still rejected 

for all three tests. The estimated critical value for the credit spread threshold is 2.6225%, 

which is approximately 10 percent higher than for the baseline model with credit supply 

over the same period. 

 

                                                 
70 The results for Akaike’s (AIC), the Hannan and Quinn (HQIC), and Schwarz’s Bayesian (SBIC) 

information criteria are provided in Appendix 3 (Table 25). Descriptive statistics for the five variables, 

over the extended time period, are also reported in Appendix 3 (Table 26). 
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Table 10 Wald Tests for Threshold Effects in Alternate Model with Credit Supply (1959Q1 

– 2015Q4) 

Tests Estimated 

Threshold 

sup-Wald 

Statistics 

avg-Wald 

Statistics 

exp-Wald 

Statistics 

Linear against 2-

regime model 
2.6225 

171.63 

(0.000) 

134.03 

(0.000) 

81.03 

(0.000) 

Note: p-values are in parentheses. 

 

 

 
Figure 16 Estimated Threshold Value for Alternate Model with Credit Supply (1959Q1 – 

2015Q4) 

 

To illustrate whether altering the model’s specifications also effects the periods of 

financial stress, Figure 16 displays the measure of credit market conditions along with its 

estimated threshold value (red line) and periods of recession (shaded areas). Episodes of 

tight credit still coincide with several known periods of financial stress mentioned 

previously. However, one known period no longer makes the cut, i.e. the bankruptcy of 

Penn Central Transportation Company in 1970. Episodes of tight credit are, nevertheless, 

similar enough that the differences are not expected to alter the results. 
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Baseline Model with Credit Supply   Alternate Model with Credit Supply 

  
Shock to Inflation 

 

  
Shock to Federal Funds Rate (FFR) 

 

  
Shock to Credit Spread 

 

  
Shock to Credit Supply 

 
Figure 17 Response of Output Growth to Shocks, Conditional on Regime (Baseline Model 

with Credit Supply 1959Q1 – 2015Q4 vs. Alternate Model with Credit Supply 1959Q1 – 

2015Q4) 

 



99 

 

Figure 17 displays the response of output growth to inflation, monetary policy, 

credit market condition, and credit supply shocks, conditional on being in a normal or 

tight credit regime, in the baseline model with credit supply (left-side) and alternate 

model with credit supply (right-side), over the extended period. 

The response of output growth to the various small shocks now differs 

significantly from earlier results. Most notable differences exist in the magnitude of the 

effect of each shock on output growth. For example, the effect of monetary policy and 

credit market condition shocks on output growth is now much smaller, regardless of the 

initial credit regime or direction of the shock. The effect of credit supply shocks on 

output growth is, in contrast, now much larger, regardless of the initial credit regime or 

direction of the shock. The frequency of large credit supply shocks in the alternate model, 

nevertheless, remains extremely high relative to the other variables (excluding output 

growth).71 Taken together, these results provide further evidence that changes in the 

supply of credit played a quantitatively important role in determining real economic 

activity in the U.S. during the post-war era. However, in contrast to earlier findings, these 

results suggest that, after 1997, the effect of changes in the supply of credit on real 

economic activity were primarily direct (rather than indirect). 

Similarities between the response of output growth to various small shocks in 

both models are also worthy of mention. First, the effect of monetary policy shocks on 

output growth during tight credit regimes remains smaller than during normal credit 

                                                 
71 Specifically, 22 quarterly changes occurred in the supply of credit equivalent to a large credit supply 

shock versus only one quarterly change in inflation equivalent to a large inflation shock, zero quarterly 

changes in the federal funds rate equivalent to a large monetary policy shock, and three quarterly changes 

in the credit spread equivalent to a large credit spread shock. 
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regimes. This finding offers further evidence that the historical impact of changes in 

conventional U.S. monetary policy on real economic activity were quantitatively 

unimportant and that the potency of conventional monetary policy declined even further 

during recent tight credit regimes. One plausible explanation for the latter finding is that 

the pass-through of changes in policy rates to lending rates is increasingly incomplete as 

the policy rate approaches the zero lower bound. This outcome occurs if there is a 

positive, fixed cost to financial intermediaries’ lending that lending rates will not fall 

below, regardless of the policy rate.  

Second, the effect of credit market condition shocks on output growth during tight 

credit regimes remains larger than during normal credit regimes. Hence, evidence exists 

that the effect of changes in the supply of credit on real economic activity, operating 

indirectly through macro risk premia, increased during recent tight credit regimes. Third, 

the effect of credit supply shocks on output growth remains broadly symmetric, 

regardless of the initial credit regime. This finding provides further evidence that the 

direct effect of changes in the supply of credit on real economic activity is not regime 

dependent. Taken together, findings from this alternative specification still do not alter 

the general conclusion that transmission mechanisms of the market-based view operated, 

with quantitative importance, throughout most of the U.S. post-war era. 

VI. Conclusion 
The recent U.S. financial crisis, like the Great Depression before it, placed a 

spotlight on the relationship between the supply of credit and real economic activity. 

Current financial institutions and credit markets, however, fail in many ways to resemble 
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those that existed during the Great Depression. The market-based credit view offers a 

new theoretical framework for understanding mechanisms by which shocks are 

transmitted to the real economy through changes in the supply of credit. Similarly, 

economics literature today differs significantly from literature present during the Great 

Depression. For example, a new strand of empirical research uses threshold vector 

autoregressions (TVARs) to examine the potentially nonlinear relationship between 

credit market conditions, monetary policy, and real economic activity. This paper 

contributes to existing literature by using a TVAR model to assess whether a nonlinear 

relationship exists between the supply of credit, credit market conditions, monetary 

policy, and real economic activity in the U.S. post-war era as well as whether that 

relationship has changed during the twenty-first century. 

Results yield evidence that actual changes in the federal funds rate during the 

post-war era exerted a quantitatively unimportant effect on real GDP growth, regardless 

of the initial credit regime or direction of the shock. This finding, in contrast to other 

conclusions in the literature (Balke 2000; Zheng 2013; Avdjiev and Zeng 2014), suggests 

that conventional U.S. monetary policy is ineffective in regulating aggregate demand. 

Moreover, results suggest that the impotency of conventional monetary policy is even 

greater during periods of financial stress during the twenty-first century. Conventional 

monetary policy, based on manipulating a short-term nominal interest rate, is therefore 

insufficient on its own to fulfill the Federal Reserve’s dual mandate of maximum 

employment and stable prices. 
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Results also add to existing evidence that the effect of changes in the supply of 

credit on real economic activity was quantitatively important in the U.S. post-war era. 

However, the quantitative importance of that relationship is not a new phenomenon that 

can be attributed to recent increases in the share of U.S. credit supplied by market-based 

financial intermediaries. Further, results suggest that the quantitative importance of that 

relationship exists outside periods of financial stress. These findings are therefore 

consistent with a much older view that “the growth of credit is … essentially supply-

determined … [hence] cyclically significant retardations or reductions in credit and 

aggregate demand occur only when there is an interruption the supply of credit—a “credit 

crunch” (Wojnilower 1980, 277-78). To the extent this theory is valid, it supports 

maintaining the Federal Reserve’s recent expansion of its toolkit to include regulatory 

constraints on the leverage of financial intermediaries, e.g. countercyclical capital 

requirements. 

Finally, results offer evidence that the effect of changes in credit market 

conditions on real economic activity is approximately twice as large during tight credit 

regimes, as opposed to normal credit regimes, during the twenty-first century. This 

finding is consistent with the market-based credit view that the effect of changes in the 

supply of credit on real economic activity increased in recent decades (Adrian, Moench, 

and Shin 2010b; Woodford 2010), particularly during periods of financial stress (Gertler 

and Kiyotaki 2010; Shleifer and Vishny 2010; Woodford 2010). More specifically, the 

indirect effect of changes in the supply of credit on real economic activity, operating 

through their effect on macro risk premia, is now quantitatively important during periods 
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of financial stress. Hence, the increasing share of credit supplied by market-based 

financial intermediaries altered the primary transmission mechanism of changes in the 

supply of credit to the real economy. To the extent that transmission mechanisms in the 

market-based credit view are quantitatively important, support exists for maintaining the 

Federal Reserve’s recent expansion of its toolkit to include balance sheet policies, e.g. 

credit easing.72 

In sum, findings suggest that supply-side credit constraints are relevant to 

understanding U.S. business cycles in the post-war era. However, the transmission 

mechanisms through which changes in the supply of credit impact the real economy 

changed over time, while the quantitative importance of transmission mechanisms varied 

over time and across credit regimes. Theoretically and empirically establishing specific 

conditions under which and to what extent various transmission mechanisms operate 

therefore remains a promising area of research. Policymakers would be wise, in the 

meantime, to continue assessing a wide array of economic and financial indicators as well 

as to maintain a broader policy toolkit. 

 

 

                                                 
72 See Mueller and Wojnilower (2016) for a detailed discussion of costs and benefits associated with 

implementing balance sheet policies such as quantitative and credit easing. 
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APPENDIX 1 

Table 11 Estimates of baseline models using potential real GDP and GDP price index: full 

sample period a 

  Baseline 

(Equation 5) 

Baseline 

w/MB 

(Equation 7) 

Baseline 

w/M1 

(Equation 7) 

Baseline 

w/M2 

(Equation 7) 

Baseline 

w/M2 and 

Assets 

(Equation 8) 

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

Gap (-1) 1.216*** 1.212*** 1.214*** 1.158*** 1.010*** 

 (0.078) (0.079) (0.078) (0.081) (0.081) 

Gap (-2) -0.291*** -0.291*** -0.285*** -0.230*** -0.119 

 (0.076) (0.076) (0.077) (0.078) (0.076) 

Real rate (-1) -0.038* -0.040* -0.035* -0.032 -0.084*** 

 (0.021) (0.021) (0.021) (0.020) (0.023) 

MB (-1)  -0.003    

  (0.005)    

M1 (-1)   0.006   

   (0.010)   

M2 (-1)    0.058*** 0.034** 

    (0.018) (0.016) 

Assets (-1)     0.092*** 

     (0.019) 

Constant 0.010 0.023 -0.006 -0.193** -0.506*** 

 (0.068) (0.072) (0.074) (0.086) (0.115) 

      

Observations 223 223 223 223 223 

R2 0.901 0.901 0.901 0.906 0.917 

DW 2.10 2.09 2.09 2.05 1.98 

F (pr)b  0.005 0.000 0.000 0.000 0.002 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 
b Probabilities for F-statistic based on 1982/IV and 2000/IV breaks. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 12 Estimates of baseline models using potential real GDP and GDP price index: pre-

1983 sample period a 

 Baseline 

(Equation 5) 

Baseline w/MB 

(Equation 7) 

Baseline w/M1 

(Equation 7) 

Baseline w/M2 

(Equation 7) 

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

Gap (-1) 1.065*** 0.931*** 0.831*** 0.911*** 

 (0.116) (0.112) (0.124) (0.114) 

Gap (-2) -0.164 -0.092 -0.003 -0.009 

 (0.107) (0.101) (0.110) (0.111) 

Real rate (-1) -0.168*** -0.150*** -0.178*** -0.134*** 

 (0.053) (0.046) (0.047) (0.050) 

MB (-1)  0.210***   

  (0.054)   

M1 (-1)   0.217***  

   (0.051)  

M2 (-1)    0.114*** 

    (0.033) 

Constant 0.277** -0.049 0.195 -0.163 

 (0.134) (0.135) (0.117) (0.180) 

     

Observations 88 88 88 88 

R2 0.892 0.907 0.913 0.907 

DW 2.00 2.00 1.91 1.96 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 13 Estimates of baseline models using potential real GDP and GDP price index: 

1983.1 – 2000.4 sample period a 

 Baseline 

(Equation 5) 

Baseline w/MB 

(Equation 7) 

Baseline w/M1 

(Equation 7) 

Baseline w/M2 

(Equation 7) 

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

Gap (-1) 1.131*** 1.127*** 1.125*** 1.019*** 

 (0.146) (0.149) (0.150) (0.142) 

Gap (-2) -0.267* -0.254* -0.275** -0.171 

 (0.136) (0.138) (0.136) (0.132) 

Real rate (-1) 0.005 0.018 0.001 -0.090* 

 (0.030) (0.035) (0.030) (0.046) 

MB (-1)  0.022   

  (0.034)   

M1 (-1)   -0.009  

   (0.010)  

M2 (-1)    0.078*** 

    (0.025) 

Constant -0.112 -0.262 -0.095 0.035 

 (0.147) (0.245) (0.146) (0.156) 

     

Observations 72 72 72 72 

R2 0.897 0.898 0.898 0.908 

DW 2.12 2.12 2.13 2.08 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 14 Estimates of baseline models using potential real GDP and GDP price index: post-

2000 sample period a 

 Baseline 

(Equation 5) 

Baseline w/MB 

(Equation 7) 

Baseline w/M1 

(Equation 7) 

Baseline w/M2 

(Equation 7) 

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

Gap (-1) 1.316*** 1.312*** 1.288*** 1.303*** 

 (0.149) (0.164) (0.154) (0.160) 

Gap (-2) -0.370** -0.369** -0.369** -0.365** 

 (0.160) (0.162) (0.162) (0.165) 

Real rate (-1) -0.062 -0.061 -0.081 -0.059 

 (0.045) (0.047) (0.051) (0.045) 

MB (-1)  -0.000   

  (0.006)   

M1 (-1)   -0.014  

   (0.016)  

M2 (-1)    -0.014 

    (0.031) 

Constant -0.125 -0.127 -0.116 -0.083 

 (0.098) (0.105) (0.101) (0.156) 

     

Observations 63 63 63 63 

R2 0.913 0.913 0.913 0.913 

DW 2.04 2.03 2.05 2.04 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 15 Estimates of baseline model with credit using potential real GDP and GDP price 

index: all sample periods a 

 Baseline w/M2 and 

Assets (Pre-1983) 

(Equation 8) 

Baseline w/M2 and 

Assets (1983-2000) 

(Equation 8) 

Baseline w/M2 and 

Assets (Post-2000) 

(Equation 8) 

Variable (1) (2) (3) 

Gap (-1) 0.842*** 0.998*** 1.056*** 

 (0.119) (0.129) (0.138) 

Gap (-2) -0.001 -0.168 -0.185 

 (0.109) (0.121) (0.139) 

Real rate (-1) -0.171*** -0.071 -0.079* 

 (0.053) (0.047) (0.043) 

M2 (-1) 0.011 0.044 0.008 

 (0.048) (0.034) (0.033) 

Assets (-1) 0.199*** 0.040 0.082** 

 (0.072) (0.031) (0.032) 

Constant -0.616*** -0.259 -0.594** 

 (0.225) (0.287) (0.293) 

    

Observations 88 72 63 

R2 0.913 0.911 0.925 

DW 1.99 2.05 1.93 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 16 Estimates of baseline models using potential real GDP and GDP price index: 

2001q1-2007q3 sample period a 

 Baseline 

(Equation 5) 

Baseline 

w/MB 

(Equation 7) 

Baseline 

w/M1 

(Equation 7) 

Baseline 

w/M2 

(Equation 7) 

Baseline 

w/M2 and 

Credit 

(Equation 8) 

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

Gap (-1) 1.099*** 0.912*** 1.088*** 1.081*** 0.686** 

 (0.129) (0.109) (0.136) (0.138) (0.293) 

Gap (-2) -0.117 -0.235* -0.168 -0.195 0.062 

 (0.159) (0.130) (0.178) (0.204) (0.276) 

Real rate (-1) -0.109* -0.077 -0.114** -0.050 0.002 

 (0.053) (0.057) (0.054) (0.110) (0.095) 

MB (-1)  -0.139***    

  (0.049)    

M1 (-1)   -0.027   

   (0.038)   

M2 (-1)    -0.059 -0.103 

    (0.092) (0.090) 

Credit (-1)     0.096 

     (0.060) 

Constant 0.075 0.080 0.035 0.152 -0.395 

 (0.105) (0.088) (0.107) (0.174) (0.397) 

      

Observations 27 27 27 27 27 

R2 0.903 0.925 0.905 0.905 0.918 

DW 1.99 2.15 2.05 2.05 1.90 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 17 Estimates of baseline models using potential real GDP and GDP price index: post-

2000 sample period excluding the Great Recession (2007q4-2009q2) a 

 Baseline 

(Equation 5) 

Baseline 

w/MB 

(Equation 7) 

Baseline 

w/M1 

(Equation 7) 

Baseline 

w/M2 

(Equation 7) 

Baseline 

w/M2 and 

Credit 

(Equation 8) 

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

Gap (-1) 1.007*** 1.002*** 0.978*** 0.984*** 0.870*** 

 (0.105) (0.105) (0.105) (0.109) (0.104) 

Gap (-2) -0.041 -0.009 -0.041 -0.032 0.049 

 (0.116) (0.119) (0.116) (0.117) (0.111) 

Real rate (-1) -0.078* -0.080* -0.104** -0.073 -0.084** 

 (0.045) (0.045) (0.047) (0.044) (0.042) 

MB (-1)  0.007    

  (0.011)    

M1 (-1)   -0.017   

   (0.015)   

M2 (-1)    -0.026 -0.015 

    (0.028) (0.029) 

Credit (-1)     0.045** 

     (0.022) 

Constant -0.006 0.003 0.008 0.079 -0.200 

 (0.078) (0.081) (0.076) (0.113) (0.193) 

      

Observations 54 54 54 54 54 

R2 0.924 0.926 0.926 0.925 0.931 

DW 1.98 1.98 2.02 2.01 2.02 
a Sample periods and variables are described in the text. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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APPENDIX 2 

Table 18 Descriptive Statistics for “The Effect of Intermediary Risk Appetite and the 

Macro Risk Premium: The Great Depression” 

Variable Obs. Mean Std. Dev. Min. Max. 

Real GNP Growth 88 2.53 9.16 -17.95 16.93 

Inflation (GNP Deflator Price 

Index) 

88 -0.74 7.67 -25.41 21.78 

Federal Reserve Discount Rate 92 3.01 1.69 1.00 7.00 

Short-term Treasury Yields 88 1.97 1.86 0.02 5.88 

Long-term Treasury Yields 92 3.46 0.89 1.89 5.54 

Prime Commercial Paper 92 3.17 2.20 0.50 8.13 

Prime Bankers' Acceptances 92 2.37 1.96 0.13 6.38 

Stock Exchange Time Loans 92 3.36 2.36 0.25 8.88 

Stock Exchange Call Loans 92 3.24 2.39 0.25 9.10 

AAA Corporate Bond Yields 92 4.38 0.97 2.71 6.38 

AA Corporate Bond Yields 92 4.75 1.09 2.91 6.84 

A Corporate Bond Yields 92 5.33 1.20 3.24 8.50 

BAA Corporate Bond Yields 92 6.37 1.39 4.30 11.52 

Macro Risk Premium 88 1.30 0.38 0.74 3.01 

Term Premium Factor 88 0.00 2.17 -5.28 6.54 

Credit Risk Premium Factor 88 0.00 1.80 -3.14 6.18 

Asset Growth (NYC Member 

Banks) 

87 3.99 10.88 -28.27 22.28 

Asset Growth (Chicago Member 

Banks) 

87 3.98 10.73 -27.35 20.52 

Asset Growth (Minor Reserve City 

Member Banks) 

87 3.64 8.28 -21.22 17.86 

Asset Growth (Country Member 

Banks) 

87 2.12 8.13 -22.39 15.08 

Credit Supply Growth 87 0.00 1.79 -5.69 3.03 
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Table 19 Determinants of Real GNP Growth 

 (1) 

Real Discount Rate -0.201* 

Term Premium -1.214*** 

Credit Risk Premium -2.553*** 

Constant 3.280*** 

  

Observations 88 

R-squared 0.464 

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

Note: The dependent variable is annual real GNP growth. p-values are computed from robust 

standard errors. Quarterly data from 1919Q1 to 1941Q4. 
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Table 20 Non-structural Vector Autoregression (VAR) 

  Real GNP 

Growth 

Inflation Discount 

Rate 

Macro Risk 

Premium 

Credit 

Supply 

Growth 

Variable Lags (1) (2) (3) (4) (5) 

Real GNP 

Growth 

L1 0.791*** -0.011 0.004 -0.005 0.007 

 (0.123) (0.053) (0.014) (0.005) (0.021) 

L2 -0.104 0.082* -0.015 0.003 0.018 

 (0.108) (0.0461) (0.0120) (0.00480) (0.0180) 

Inflation L1 -0.000 1.310*** 0.032 -0.003 0.016 

 (0.202) (0.087) (0.023) (0.009) (0.034) 

L2 -0.385** -0.666*** -0.029 0.002 -0.007 

 (0.186) (0.080) (0.021) (0.008) (0.031) 

Discount Rate L1 0.414 -0.600 0.958*** 0.007 -0.249 

 (0.982) (0.420) (0.110) (0.044) (0.164) 

L2 -0.496 0.219 -0.006 -0.005 0.206 

 (0.939) (0.402) (0.105) (0.042) (0.157) 

Macro Risk 

Premium 

L1 -3.431 0.251 0.326 0.283** 0.315 

 (2.464) (1.055) (0.276) (0.110) (0.412) 

L2 3.376 1.170 -0.202 0.542*** -0.380 

 (2.428) (1.040) (0.272) (0.108) (0.407) 

Credit Supply 

Growth 

L1 1.234* 0.559** 0.0225 -0.066** 1.205*** 

 (0.639) (0.274) (0.072) (0.029) (0.107) 

L2 0.516 0.094 0.064 0.051* -0.461*** 

 (0.684) (0.293) (0.077) (0.031) (0.115) 

Constant  0.944 -1.358 -0.057 0.217* 0.156 

  (2.818) (1.207) (0.315) (0.126) (0.472) 

       

Observations  85 85 85 85 85 

Note: p-values are computed from robust standard errors. ***p < 0.01, **p < 0.05, *p < 0.1 
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APPENDIX 3 

Table 21 Descriptive Statistics for “The Effects of Credit Supply Shocks on Economic 

Activity — A Threshold Vector Autoregression Approach” (Baseline Model 1959Q1 – 

1997Q3) 

Variable Obs. Mean Std. Dev. Min Max 

Full Sample 

Output Growth 154 3.42 3.62 -8.19 15.26 

Inflation (core-PCE) 154 4.01 2.66 -0.49 11.95 

Federal Funds Rate 155 6.60 3.30 1.68 17.79 

Credit Spread 155 1.67 0.65 0.40 3.72 

Normal Credit Regime 

Output Growth 109 3.34 3.65 -8.19 15.26 

Inflation (core-PCE) 109 3.88 2.83 -0.02 11.95 

Federal Funds Rate 109 6.21 2.93 1.68 15.07 

Credit Spread 109 1.40 0.50 0.40 2.90 

Tight Credit Regime 

Output Growth 45 3.62 3.59 -6.74 10.56 

Inflation (core-PCE) 45 4.33 2.20 -0.49 10.37 

Federal Funds Rate 46 7.51 3.94 2.58 17.79 

Credit Spread 46 2.31 0.49 0.88 3.72 

 

  



115 

 

Table 22 Descriptive Statistics for “The Effects of Credit Supply Shocks on Economic 

Activity — A Threshold Vector Autoregression Approach” (Baseline Model with Credit 

Supply 1959Q1 – 1997Q3) 

Variable Obs. Mean Std. Dev. Min Max 

Full Sample 

Output Growth 154 3.42 3.62 -8.19 15.26 

Inflation (core-PCE) 154 4.01 2.66 -0.49 11.95 

Federal Funds Rate 155 6.60 3.30 1.68 17.79 

Credit Spread 155 1.67 0.65 0.40 3.72 

Credit Supply Growth 154 9.15 5.29 -2.83 29.71 

Normal Credit Regime 

Output Growth 105 3.30 3.69 -8.19 15.26 

Inflation (core-PCE) 105 3.88 2.87 -0.02 11.95 

Federal Funds Rate 105 6.22 2.97 1.68 15.07 

Credit Spread 105 1.38 0.50 0.40 2.90 

Credit Supply Growth 105 8.67 5.20 -2.83 19.98 

Tight Credit Regime 

Output Growth 49 3.68 3.49 -6.74 10.56 

Inflation (core-PCE) 49 4.29 2.15 -0.49 10.37 

Federal Funds Rate 50 7.38 3.82 2.58 17.79 

Credit Spread 50 2.27 0.49 0.88 3.72 

Credit Supply Growth 49 10.17 5.39 -0.52 29.71 

 

Table 23 Wald Tests for Threshold Effects in Baseline Model with Credit Supply (1959Q1 – 

1997Q3) 

Tests Estimated 

Threshold 

sup-Wald 

Statistics 

avg-Wald 

Statistics 

exp-Wald 

Statistics 

Linear against 2-

regime model 
1.98 

280.27 

(0.000) 

239.77 

(0.000) 

136.46 

(0.000) 

Note: p-values are in parentheses. 
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Table 24 Descriptive Statistics for “The Effects of Credit Supply Shocks on Economic 

Activity — A Threshold Vector Autoregression Approach” (Baseline Model with Credit 

Supply 1959Q1 – 2015Q4) 

Variable Obs. Mean Std. Dev. Min Max 

Full Sample 

Output Growth 227 3.02 3.37 -8.54 15.26 

Inflation (core-PCE) 227 3.30 2.58 -5.74 11.95 

Federal Funds Rate 228 5.22 3.61 0.07 17.79 

Credit Spread 228 1.97 0.82 0.40 5.59 

Credit Supply Growth 227 8.00 5.95 -12.02 29.71 

Normal Credit Regime 

Output Growth 166 3.27 3.47 -8.19 15.26 

Inflation (core-PCE) 166 3.58 2.65 -1.62 11.95 

Federal Funds Rate 166 6.03 3.21 0.09 17.79 

Credit Spread 166 1.63 0.56 0.40 3.11 

Credit Supply Growth 166 9.24 5.23 -2.83 29.71 

Tight Credit Regime 

Output Growth 61 2.32 2.98 -8.54 9.02 

Inflation (core-PCE) 61 2.52 2.21 -5.74 9.88 

Federal Funds Rate 62 3.05 3.74 0.07 15.85 

Credit Spread 62 2.87 0.71 0.88 5.59 

Credit Supply Growth 61 4.61 6.50 -12.02 15.29 

 

  



117 

 

Table 25 Selected Information Criteria for Alternate Models with Credit Supply 1959Q1 – 

2015Q4 

Akaike’s Information Criterion (AIC) 

Delay d = 1 Moving average term for threshold variables 

Lag-length 1 2 3 4 

1 31.62346 31.56595 30.45302 29.70277 

2 32.48195 31.03384 31.07546 32.21896 

3 31.79716 30.67753 31.76822 31.92114 

4 31.47845 30.57786 30.5573 31.47988 

     

Hannan and Quinn Information Criterion (HQIC) 

Delay d = 1 Moving average term for threshold variables 

Lag-length 1 2 3 4 

1 32.29533 32.24001 31.12927 30.38124 

2 33.76879 32.32488 32.37073 33.51849 

3 33.70298 32.5896 33.68658 33.84583 

4 34.00731 33.11504 33.10286 34.03388 

     

Schwarz’s Bayesian Information Criterion (SBIC) 

Delay d = 1 Moving average term for threshold variables 

Lag-length 1 2 3 4 

1 33.28832 33.23604 32.12838 31.38344 

2 35.67031 34.23226 34.284 35.43771 

3 36.51864 35.41396 36.51971 36.6878 

4 37.74276 36.86208 36.86159 37.80437 
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Table 26 Descriptive Statistics for “The Effects of Credit Supply Shocks on Economic 

Activity — A Threshold Vector Autoregression Approach” (Alternate Model with Credit 

Supply 1959Q1 – 2015Q4) 

Variable Obs. Mean Std. Dev. Min Max 

Full Sample 

Output Growth 227 3.02 3.37 -8.54 15.26 

Inflation (core-PCE) 227 3.30 2.58 -5.74 11.95 

Federal Funds Rate 228 5.22 3.61 0.07 17.79 

Credit Spread 228 1.97 0.82 0.40 5.59 

Credit Supply Growth 227 8.00 5.95 -12.02 29.71 

Normal Credit Regime 

Output Growth 184 3.19 3.39 -8.19 15.26 

Inflation (core-PCE) 184 3.62 2.61 -1.62 11.95 

Federal Funds Rate 184 5.99 3.30 0.09 17.79 

Credit Spread 184 1.74 0.63 0.40 3.35 

Credit Supply Growth 184 9.09 5.20 -3.30 29.71 

Tight Credit Regime 

Output Growth 43 2.27 3.20 -8.54 9.02 

Inflation (core-PCE) 43 1.93 1.95 -5.74 6.71 

Federal Funds Rate 44 2.00 3.03 0.07 9.46 

Credit Spread 44 2.94 0.81 0.88 5.59 

Credit Supply Growth 43 3.34 6.72 -12.02 17.11 
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