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ABSTRACT 

 

 In the aftermath of the 2008 Financial Crisis, policymakers have been forced to consider 

options that strengthen the financial system and safeguard the assets of depositors.  However, 

policymakers have also been charged with promoting economic recovery.  Reserve requirements 

impact both in that raising such requirements would promote stability, but would come at a cost 

in terms of shrinking the monetary aggregate, specifically M1 and M2.  This paper studies the 

relationship that raising or lowering the reserve requirement has on aggregate lending volume 

and interest rates faced by borrowers in the marketplace.  It concludes that raising the reserve 

requirement is associated with a significant decrease in aggregate lending volume and a 

significant increase in market interest rates.  These results are useful to policymakers seeking to 

strike a balance between promoting policies that strengthen the financial system and also 

promote an expedient economic recovery.  
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I.  Introduction 

 

There are essentially two overarching goals of banking regulation.  First, regulators want 

“safety and soundness,” a financial system that the public trusts and that is capable of weathering 

periodic shocks without impacting the broader economy.  Secondly, regulators want a financial 

system that contributes to economic growth, by lending money and offering products that help to 

smooth consumption as well as to finance investments. 

 

Reserve requirements, otherwise known as cash reserve ratios, are regulatory 

requirements governing the minimum amount of reserves to be held by a bank.  These reserves 

can either be in the form of fiat currency, or they can be on deposit in the bank’s account with 

the central bank.  This accomplishes two objectives.  First, banks are limited in the amount of 

risk they can take, as balance sheet leverage is capped.  Secondly, regulators are able to help 

ensure that banks have enough reserves to meet the withdrawal demands of depositors. 

 

Reserve requirements also have significant implications with regards to monetary policy, 

as they directly impact the money supply.  In the United States, the Federal Reserve measures the 

money supply by three monetary aggregates, known as M0, M1, and M2.  M0, known as the 

“monetary base,” includes all physical currency in circulation and all of the accounts at the 

central bank which can be exchanged for physical currency.  M1 includes everything counted in 

M0, but also includes all demand accounts, which are checking and current accounts.  M2 

includes everything counted in M1, but also includes savings accounts, money market accounts, 
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retail mutual funds, and certificates of deposit (CDs) under $100,000.  Data releases on a fourth 

monetary aggregate, M3, was discontinued in 2005 by the Federal Reserve, as the central bank 

determined that it did not convey any additional economic information than M2.  M3 included 

everything counted in M2, but also included larger CDs, institutional money market mutual 

funds, Eurodollar deposits, and repurchase agreements. 

 

The Federal Reserve can directly manipulate the monetary base, M0, by expanding or 

contracting its own balance sheet.  The central bank can create special credit facilities and then 

use its accounts to buy government securities or otherwise, thereby exchanging currency for 

financial products.  M1 can be manipulated through expansion or contraction of the monetary 

base, but also through the reserve requirement.  M1 can be computed using the following 

formula: 

      (
   

   
) 

Where Mb = monetary base (M0) 

c = the rate at which people hold cash 

R = the reserve requirement 

 

 It is evident from the formula that the reserve requirement significantly affects M1.  For 

example, if the reserve requirement is 10%, a bank that receives a $1,000 deposit is allowed to 

lend out $900.  If the borrowing person or entity deposits that money into another account, the 

bank can lend out $810.  If this process continues, a $1,000 change in the monetary base would 
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result in a $10,000 change in M1.  By comparison, the same $1,000 change in the monetary base 

in a system with a 20% reserve requirement would result in a $5,000 change in M1.   

 

 As stated, the reserve requirement also helps to ensure banks have adequate reserves to 

satisfy the withdrawal demands of depositors.  This became critical during the 2008 Financial 

Crisis, when public confidence in the banking system eroded and the Federal Deposit Insurance 

Corporation (FDIC) facilitated the orderly takeover and sale of hundreds of banks.  The most 

infamous was the failure of Washington Mutual in September 2008, which was forced to close 

after rumors circulated that the bank was insolvent and the institution experienced a 10-day run 

on its deposits.  Since then, the FDIC has closed down three-hundred and twenty-two banks, at a 

cost of over $75 billion to its Deposit Insurance Fund (DIF).  The extraordinary circumstances 

caused the FDIC to assess banks three years of premiums in advance to maintain the DIF’s 

solvency while the Federal Government to move quickly to expand deposit insurance from 

$100,000 to $250,000. 

 

 Because of this, some are concerned that the reserve requirement is not high enough and 

should be raised in order to protect depositors and prevent bank failures in the future.  However, 

raising reserve requirements may have undesirable monetary effects and will have consequences 

in terms of credit availability in the marketplace and the cost of funds to borrowers.   

 

 The primary objective of this thesis is to analyze the impact that raising bank reserve 

requirements may have on lending volume as well as lending costs.  This is done by focusing on 
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the U.S. banking system.  In particular, this paper looks at 155 quarterly observations between 

1971 and 2009 containing aggregate banking and economic data for the United States.  This 

paper uses a time series model to carry out its analysis. 

 

The results of these models indicate that raising the reserve requirement is associated with a 

significant decrease in aggregate lending volume and a significant increase in the interest rate 

faced by borrowers in the marketplace. 

 

This thesis is organized as follows:  The next section provides the underlying motivations of the 

topic.  Section III, I have summarizes and points out the significance of relevant academic 

research in this area.   Section IV, specifies the time-series model used to perform the 

quantitative analysis, while Section V describes and notes the origin of the data used.   Section 

VI summarizes the results and Section VII presents the conclusions and policy implications 

resulting from this research.  All relevant diagrams and tables can be found in the Appendix. 
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II.  Motivation 

 

In the wake of the 2008 Financial Crisis, financial sector regulators and central banks 

took on two challenging tasks.  First, they needed to restore confidence in financial institutions.  

Depositor confidence is critical to any banking system, as it supplies banks with the deposits 

used to supply lending.  To accomplish this, the Federal Government took extraordinary 

measures to expand deposit insurance amounts and extend coverage to accounts not previously 

eligible.  Second, they needed to implement policy to assist in economic recovery.  This 

primarily included making sure that there were liquid markets for securities and adequate lending 

to meet the cash flow needs of businesses and consumers.  To accomplish the second, the Federal 

Reserve expanded eligibility for other institutions to access its discount window and embarked 

on rounds of quantitative easing, effectively expanding the monetary base. 

 

Previous research, discussed later in a review of relevant academic literature, has focused 

mainly on the effectiveness of a single change in reserve requirements, measuring effects in 

terms of additional borrowing costs, capital held in reserves, and loan volume.  While this is 

helpful in better understanding the ramifications of reserve requirement changes in the context of 

single instances, looking at several changes over a long time series may provide a more complete 

understanding of the impact on lending. 

 

This research focuses squarely on the effect raising or lowering reserve requirements for 

banks has on loan volume and interest rates rate faced by borrowers in the marketplace.  This 
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paper is a contribution to the academic literature in three ways.  First, it does not simply look at 

the effects of individual and isolated changes to the reserve requirement in the United States.  

Instead, it looks at a long time series where the Federal Reserve has raised and lowered the 

required reserve rate several times, in order to isolate its effect.  It still takes into account the 

effect of Basel I implementation, but does so acknowledging that the Basel I framework didn’t 

directly alter the reserve requirement, but did fundamentally alter the regulatory landscape for 

banks.  This is controlled for by using a dummy variable that takes the value of zero (0) if the 

period is prior to Basel I implementation and takes the value of one (1) if the period is after Basel 

I implementation.  Secondly, the time series analyzed includes a period for the financial industry 

in the United States, from 2000 and onward, when the financial industry was deregulated.  The 

result was the emergence of large and diversified bank holding companies, causing a higher 

degree of concentration in the financial industry.  Finally, this paper provides new insight into 

the effect bank reserve requirements have on the interest rates faced by borrowers in the 

marketplace.  This is an equally important aspect  to be taken under consideration by 

policymakers. 
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III.  Literature Review 

 

There have been several academic studies on bank reserve requirements effects on the 

money supply.  A 2002 paper by Hein and Stewart began with the assumptions that reserve 

requirements serve two purposes, to give central banks a tool for manipulating the money supply 

and to regulate the “safety and soundness” of depository institutions.  The authors, however, 

argue that in the Federal Reserve System, the reserve rate is an inferior monetary policy tool 

when compared to the discount window and open market operations.  They believe that changing 

the reserve requirement is too blunt a tool, freeing up or absorbing too much in reserves in a 

short time period.  It’s because of this that the authors observed that accompanying each change 

in the reserve requirement, the Federal Reserve also raised or lowered the federal funds rate, 

effectively offsetting the impact on the monetary base a change in reserve requirements would 

have. 

 

As a case study, Hein and Stewart analyzed the actions of the Federal Reserve in 1992, 

where the reserve rate was lowered in the midst of a credit crunch in the United States.  The 

authors found that after the announcement of the reserve rate change, short-term interest rates 

rose in response.  This is in complete contradiction to what is to be expected if the change in the 

reserve rate was a textbook example of expansionary monetary policy.  Secondly, Hein and 

Stewart found that Federal Reserve officials signaled that the change in the reserve requirement 

would improve anticipated bank profits, which is an outcome with few direct monetary 

implications.  Finally, the authors found that while lowering the reserve rate should give the 
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perception that depository institutions were less safe, markets indicated the opposite.  A 

traditional proxy for the risk of depository institutions is the TED spread, which is the difference 

between the Eurodollar futures rate and the Treasury bill futures rate.  The TED spread narrowed 

rather than widened after the announced policy change. 

 

An earlier paper authored in 1996 by Sellon and Weiner also studied the use of the 

reserve requirement as a monetary policy tool.  The authors were motivated by the observation 

that some countries had eliminated reserve requirements altogether and others had demonstrated 

significantly less interest in using the reserve requirement to manipulate the money supply.  

Sellon and Weiner believed that without a reserve requirement, short-term interest rates would 

become more volatile and would hamper a central bank’s ability to use its other tools to 

implement monetary policy.  They also thought that the lack of a reserve requirement would spur 

a need to revise payment systems, including new clearing and settlement methods. 

 

Sellon and Weiner demonstrated that in a system with a reserve requirement, the central 

bank conducts monetary policy by trying to stabilize short-term interest rates at or near a target 

value.  In the United States, the Federal Open Market Committee (FOMC) directs the Federal 

Reserve Bank of New York to buy and sell securities on the open market to stabilize the federal 

funds effective rate at or near the federal funds target rate.  This is adequate because the Federal 

Reserve can accurately forecast changes in the demand and supply of reserves.  Without a 

reserve requirement, financial markets would target short-term interest rates based on the 

demand for settlement balances, which is primarily driven by expected payment flows.  The 
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authors predict that fundamental differences between the demand for settlement balances and the 

demand for reserves, account for the greater expected volatility in the demand for settlement 

balances.  The central bank in such a system would have trouble accurately forecasting this 

demand, which in turn would drive the FOMC’s decision on the degree of open market 

operations that are necessary to stabilize short-term rates at the target. 

 

Finally, a 1994 paper by Cothren and Waud considered the optimality of reserve 

requirements.  Their paper focuses on the “safety and soundness” argument for reserve 

requirements, supporting this by demonstrating the government is the only institution capable of 

providing liquidity during banking crises.  Without a reserve requirement, banks would opt to 

hold fewer reserves in an effort to boost portfolio returns and attract more depositors.  

Ultimately, Cothren and Waud believe that problems emerge in a system without reserve 

requirements where asymmetric information leads banks to deliver less than a promised level of 

“safety and soundness.”  To demonstrate this, they model the behavior of banks in an 

environment without a reserve requirement and show that in a system with market competition 

and voluntary agreements to abide by standards to maintain institutional safety and soundness, 

each institution has an incentive to cheat.  Cothren and Waud believe that a coercive instrument, 

such as a reserve requirement with stiff penalties for noncompliance, is therefore appropriate.   

 

While some countries, notably the United Kingdom, Canada, and New Zealand have 

abolished reserve requirements in their banking systems, others, such as Argentina, Chile, 

Honduras, and Pakistan have implemented banking systems with multiple reserve requirements.  
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In a system with multiple reserve requirements, a depository institution is allowed to hold certain 

government securities instead of cash in the bank’s vaults or on deposit with the central bank.  

The government securities pay interest below the market rate, but more than is paid by the 

central bank for cash on deposit.  A system of multiple reserve requirements is designed to 

finance government deficits at low real interest rates.  Instead of the central bank monetizing the 

debt, it is forced onto commercial banks, thereby reducing inflationary pressures.  A 1995 paper 

published in the Journal of Money, Credit, and Banking by Espinoza-Vega analyzed these 

systems with multiple reserve requirements.  He concluded that such systems are welfare 

enhancing and inflation minimizing in those countries with manageable deficits, when compared 

to a single reserve requirement.   

 

My paper will be a contribution to the academic literature in several ways.  First, it does 

not simply look at the effects of individual regulatory changes to the reserve requirement, such as 

the actions by the Federal Reserve in 1992 noted previously.  Most of the academic studies in 

this area have looked at the impact of individual actions by central banks to raise reserve 

requirements, lower them, or abolish them altogether.  Instead, it looks at a long time series of 

data from the U.S. banking system where the Federal Reserve has raised and lowered the 

required reserve rate several times, in order to isolate its effect. 

 

Secondly, the study will have a significant time series, of nearly ten years, when the 

financial industry in the United States was deregulated after the Financial Services 

Modernization Act of 1999, also known as the Gramm-Leach-Bliley Act (GLBA), was signed 
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into law on November 12, 1999.  In effect, it repealed part of the Glass-Steagall Act of 1933, 

which prevented institutions from acting as a combination of an investment company, a 

commercial bank, or an investment bank.  The higher degree of concentration in the banking 

sector may have a significant impact on the market power of banks, which can in turn affect 

market interest rates. 

 

Finally, this paper will also look at the effect reserve requirements have on lending terms, 

an issue that has not been studied to the same extent lending activity has.  Interest rates of loans 

are a function of borrower demand, the ability of a bank to lend, and communicate the credit and 

inflation risk a financial institution takes on when extending a loan.  Because of these factors, 

this study will see what effect, if any, regulatory changes in reserve requirements have on the 

interest rates of loan contracts. 
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IV.  Model Specification 

 

To carry out the analysis, this paper utilizes an autoregressive integrated moving average 

(ARIMA) model, due to the time-series nature of the data.  The data covers the period 1971 to 

2009.  Two sets of regressions are considered.  The first utilizes lending volume as the dependent 

variable and takes the form: 

             ∑    

 

   

     

 

Where    is the dependent variable, bank credit in billions,   is the variable of 

interest, the required reserve rate, and    are the control variables, which are the 30-year 

mortgage rate, federal funds effective rate, unemployment rate, a dummy variable indicating if 

Basel I was in force during the period, the percentage change in nominal GDP over the  period, 

and the percentage change in CPI over the period.  A detailed description of each variable as well 

as its anticipated effect on bank credit can be seen Table 1. 

 

The second utilizes the interest rate as the dependent variable and takes the form: 

             ∑    
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Where    is the dependent variable, the interest rate for new automobile loans,   is 

the variable of interest, the required reserve rate, and    are the control variables, which are the 

federal funds effective rate, the unemployment rate, a dummy variable indicating if the previous 

quarter was in a recession, nominal GDP, and percentage changes in both the consumer price 

index and personal consumption expenditures.  A detailed description of each variable as well as 

its anticipated effect on the interest rate can be seen Table 2. 
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V.  Data 

 

This quantitative analysis examines aggregate data for the entire U.S. banking system, 

instead of examining a sample of banks.  Data on total outstanding bank credit, the prime rate, 

the interest rate for new automobile loans, and the federal funds effective rate were obtained 

from the Federal Reserve Board of Governors.  Historical data on the required reserve rate was 

obtained from the Federal Reserve Bank of New York’s research library.  The dummy variable 

indicating “1” if the quarter was in a recession and “0” if it wasn’t was derived from data 

published by the National Bureau of Economic Research (NBER).  Historical data on 30-year 

mortgage rates were obtained from the Freddie Mac Corporation’s Primary Mortgage Market 

Survey (PMMS).  Data on average unemployment was obtained from the U.S. Bureau of Labor 

Statistics.  The historical data on the consumer price index (CPI), personal consumption 

expenditures (PCE), and gross domestic product (GDP) were obtained from the U.S. Bureau of 

Economic Analysis.  To measure forward-looking consumer confidence, the consumer sentiment 

index (CSI) was obtained from the Thomson Reuters / University of Michigan Survey of 

Consumers. 

 

The resulting dataset is a series of 155 quarterly samples beginning in the second quarter 

of 1971 and ending in the fourth quarter of 2009.  The first quarter of 1971 was not used so as to 

provide a base year to calculate quarter-over-quarter change.  It should be noted that because 

outstanding bank credit, the prime rate, and federal funds effective rate are published on a daily 
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basis by the Federal Reserve Board of Governors, a weighted average was used to obtain a value 

for the quarter. 

 

Descriptive statistics for relevant variables can be seen in Table 3. 
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VI.  Results 

 

One of the hypotheses of this paper is that increasing bank reserve requirements reduces 

overall lending to the marketplace.  This is because banks direct more deposits to vault holdings 

or accounts on deposit at the Federal Reserve, instead of lending it out to the marketplace.  This 

would occur independent of market demand.  To investigate, an econometric model was 

employed to determine how much impact raising or lowering reserve requirements have on 

aggregate lending by banks. The dataset used to test the model contains 155 quarterly 

observations between 1971 and 2009, containing aggregate data on all banking and economic 

activity in the United States.  Because this time series is complete, there were no imputed values 

used for missing observations. An autoregressive integrated moving average (ARIMA) model 

was used in order to control for serial correlation and the time-series nature of the data.  

 

As the results from this model indicate, listed in Table 4, there is both a negative and 

highly statistically significant relationship between the required reserve rate and the amount of 

outstanding bank credit in a given quarter.  The model, itself, was highly statistically significant, 

with a chi-square value less than .0001.  For the required reserve rate, the variable had a p-value 

less than .0001, very much within generally accepted levels of statistical significance. The results 

of this regression indicate that an increase in the reserve requirement is associated with a 

decrease in lending volume.  The regression results also indicated that an increase in the 30-year 

mortgage rate is associated with a decrease in bank credit, following theory that if the cost of 

borrowing increases, less money is lent out.  
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The other hypothesis of this paper is that increasing reserve requirements should increase 

the interest rates in the marketplace.  Raising reserve requirements acts as a tax.  In order to 

maintain profitability, banks would theoretically respond by raising the “prices” of their loan 

products, namely interest rates.  To investigate, an econometric model was employed to 

determine how much, if any, raising or lowering reserve requirements impacts the amount of 

lending banks conduct. The same dataset was used, containing 155 quarterly observations 

between 1971 and 2009, and including all aggregate data on all banking and economic activity in 

the United States.  Because this time series is complete, there were no imputed values used for 

missing observations. An autoregressive integrated moving average (ARIMA) model was used in 

order to control for serial correlation and the time-series nature of the data.  

 

As the results from this model indicate, listed in Table 4, there is both a positive and 

highly statistically significant relationship between the required reserve rate and the average 

interest rate for new automobile loans.  The model, itself, was highly statistically significant, 

with a chi-square value less than .0001.  For the required reserve rate, the variable had a p-value 

less than .0001, very much within generally accepted levels of statistical significance. The results 

of this regression indicate that an increase in the reserve requirement is associated with an 

increase in interest rates.  These results follow theory, in that the increase in the reserve 

requirement acts as a tax and raises market interest rates.    As expected, the results also indicate 

that an increase in the federal funds effective rate is associated with an increase in auto loan 

interest rates.  Furthermore, as the unemployment rate rises, interest rates for auto loans rise 
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accordingly.  This can be justified by the fact that an increase in the unemployment rate could 

weaken the repayment capability of borrowers, thereby increasing their credit risk and resulting 

in higher interest rates. 
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VII.  Conclusions 

 

This paper seeks to build on prior research determining the impact of bank reserve 

requirements on bank credit availability and also determine their impact on interest rates in the 

marketplace.  This study is fundamentally broader in construct as it takes into account a long 

time-series of aggregate banking system data instead of analyzing the effects of single policy 

changes.  This should give policymakers and financial institutions more clarity as to what to 

expect when reserve requirements are adjusted. 

 

The analysis reveals that raising the required reserve rate significantly reduces the 

amount of outstanding bank credit.  This fits in with the theory that banks will have fewer assets 

to lend out if they are required to retain more customer deposits as reserves, which in turn 

directly impacts the volume of lending in a given quarter.  This is critically important for 

policymakers to understand, especially as they continually seek to strike the right balance 

between safety and soundness of the banking system on one hand and promoting economic 

growth on the other.  These results can be used in cost-benefit analysis looking to adjust reserve 

requirements to maximize both. 

 

The results of the second regression indicated that raising the reserve requirement 

significantly increases the interest rate in the marketplace.  This is the relationship that theory 

suggests, as banks should respond to such increases in the reserve requirement by raising the 

price of their loan products.    Raising reserve requirements acts as a tax, and so careful analysis 
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must be done to precisely balance the benefits of such a policy against the drawbacks of 

inefficiencies resulting from market distortion.   

 

The recent financial crisis calls for vigilance in banking supervision.  The United States 

will release its Basel II implementation roadmap this year and the “Group of 20” (G-20) has 

already cleared the way for more stringent capital standards, known as Basel III.  Basel III will 

significantly increase capital requirements.  While policymakers applaud efforts to reign in risky 

banking behavior and shore up balance sheets, financial institutions have repeatedly lodged 

complaints that such measures will severely hamper their ability to lend money, which is both 

detrimental to borrowers but also the broader economy.  This paper focuses on reserve 

requirements.  It’s goal is to, in a small way, better inform the banking supervision debate so that 

policymakers and financial institutions can reach an agreement on how best to regulate the 

banking system to maintain public confidence, but also allow banks to continue playing a crucial 

role in assisting with economic recovery. 
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Table 1.  Prediction of Variables' Impact on Bank Credit 

   Variable Description Predicted Relationship 

 
  

 
Bank Credit Billions Total aggregate bank credit in 

billions of USD, weighted average 
for the quarter 

N/A 

    

Prime Rate Weighted average prime rate for 
the quarter 

Negative:  An increase in the 
prime rate will likely cause an 
inward shift for demand for 
loans, reducing the amount of 
bank credit 

    

30-Year Mortgage Rate Weighted average 30-year 
mortgage rate for the quarter 

Negative:  An increase in the 
30-year mortgage rate will 
likely cause an inward shift 
for demand for loans, 
reducing the amount of bank 
credit 

    

Required Reserve Rate Required reserve rate in effect 
for the quarter, calculated as a 
weighted average when 
necessary 

Negative:  An increase in the 
required rate will likely cause 
an inward shift for loan 
supply, reducing the amount 
of bank credit 

    

Fed Funds Effective 
Rate 

Federal funds effective rate in 
effect for the quarter, calculated 
as a weighted average when 
necessary 

Negative:  An increase in the 
federal funds effective rate 
will likely cause an inward 
shift for demand for loans, 
reducing the amount of bank 
credit 

    

GDP - Nominal GDP in nominal U.S. dollars Positive:  As the economic 
output increases, both loan 
demand and loan supply shift 
out, causing an increase in 
bank credit. 
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Unemployment Rate Unemployment rate for the 
quarter 

Positive:  As the 
unemployment rate 
increases, unemployed 
persons will want to smooth 
consumption, causing an 
outward shift in demand for 
loans, resulting in an increase 
in bank credit 

    

Consumer Price Index Consumer Price Index for the 
quarter 

Negative:  As the consumer 
price index increases, banks 
will be less likely to lend due 
to inflation expectations. This 
should outweigh the outward 
shift in loan demand that 
would occur if there are 
significant inflation 
expectations. 

    

∆ Consumer Price Index Percentage change in the 
Consumer Price Index from the 
prior quarter 

Negative:  As the consumer 
price index increases, banks 
will be less likely to lend due 
to inflation expectations. This 
should outweigh the outward 
shift in loan demand that 
would occur if there are 
significant inflation 
expectations. 

    

Personal Consumption 
Expenditures 

Personal Consumption 
Expenditures for the quarter 

Positive:  As personal 
consumption expenditures 
increase, there will be an 
outward shift in demand for 
loans, resulting in an increase 
in bank credit 

    

∆ Personal 
Consumption 
Expenditures 

Percentage change in Personal 
Consumption Expenditures from 
the prior quarter 

Positive:  As personal 
consumption expenditures 
increase, there will be an 
outward shift in demand for 
loans, resulting in an increase 
in bank credit 
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Post-Basel (Dummy 
Var.) 

A dummy variable where a value 
of "1" indicates that the quarter 
occurred after the U.S. 
implemented Basel I 

Negative:  Because the Basel 
Accords were designed to 
reign in risky loans and 
improve the soundness of 
bank balance sheets, this 
should cause an inward shift 
in loan supply, resulting in a 
decrease in bank credit 

    

Recession (Dummy 
Var.) 

A dummy variable where a value 
of "1" indicates the U.S. economy 
was experiencing a recession 
during the quarter 

Positive:  If the U.S. economy  
is in recession during the 
quarter, demand for loans 
would likely shift out, 
increasing bank credit 
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Table 2.  Prediction of Variables' Impact on New Auto Loan Interest Rate 

   Variable Description Predicted Relationship 

 
  

 New Auto Loan Rate Weighted average interest rate 
for loans on new automobiles 

N/A 

    

Required Reserve Rate Required reserve rate in effect 
for the quarter, calculated as a 
weighted average when 
necessary 

Positive:  An increase in the 
required rate will likely cause an 
inward shift for loan supply, 
increasing the interest rate 

    

Fed Funds Effective 
Rate 

Federal funds effective rate in 
effect for the quarter, 
calculated as a weighted 
average when necessary 

Negative:  An increase in the 
federal funds effective rate will 
likely cause an inward shift in 
loan supply, increasing the 
interest rate 

    

GDP - Nominal GDP in nominal U.S. dollars Positive:  As the economic 
output increases, both loan 
demand and loan supply shift 
out, causing an increase in 
interest rates 

    

Unemployment Rate Unemployment rate for the 
quarter 

Positive:  As the unemployment 
rate increases, unemployed 
persons will want to smooth 
consumption, causing an 
outward shift in demand for 
loans, resulting in an increase in 
the interest rate 

    

Consumer Price Index Consumer Price Index for the 
quarter 

Positive:  As consumers become 
more optimistic about the 
economy, there will be an 
outward shift in demand for 
loans, resulting in an increase in 
interest rates 
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∆ Consumer Price 
Index 

Percentage change in the 
Consumer Price Index from the 
prior quarter 

Positive:  As consumers become 
more optimistic about the 
economy, there will be an 
outward shift in demand for 
loans, resulting in an increase in 
interest rates 

    

Personal Consumption 
Expenditures 

Personal Consumption 
Expenditures for the quarter 

Positive:  As personal 
consumption expenditures 
increase, there will be an 
outward shift in demand for 
loans, resulting in an increase in 
the interest rate 

    

∆ Personal 
Consumption 
Expenditures 

Percentage change in Personal 
Consumption Expenditures from 
the prior quarter 

Positive:  As personal 
consumption expenditures 
increase, there will be an 
outward shift in demand for 
loans, resulting in an increase in 
the interest rate 

    

Post-Basel (Dummy 
Var.) 

A dummy variable where a 
value of "1" indicates that the 
quarter occurred after the U.S. 
implemented Basel I 

Positive:  Because the Basel 
Accords were designed to reign 
in risky loans and improve the 
soundness of bank balance 
sheets, this should cause an 
inward shift in loan supply, 
resulting in an increase in the 
interest rate. 

    

Recession (Dummy 
Var.) 

A dummy variable where a 
value of "1" indicates the U.S. 
economy was experiencing a 
recession during the quarter 

Positive:  If the U.S. economy  is 
in recession during the quarter, 
demand for loans would likely 
shift out, increasing the interest 
rate 
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Table 3.  Descriptive Statistics 

     Variable Mean Std. Deviation Min Max 

 
  

 
  

 Bank Credit Billions 3279.916 2510.646 455.563 9502.503 

 
  

 
  

 Prime Rate 0.085 0.032 0.033 0.203 

 
  

 
  

 30-Year Mortgage Rate 0.090 0.028 0.050 0.177 

     New Auto Loan Rate 0.100 0.038 0.021 0.178 

 
  

 
  

 Required Reserve Rate 0.123 0.028 0.100 0.180 

 
  

 
  

 Fed Funds Effective Rate 0.063 0.036 0.001 0.178 

 
  

 
  

 GDP - Nominal 6504.447 4086.516 1118.800 14484.900 

 
  

 
  

 Unemployment Rate 0.062 0.015 0.039 0.107 

 
  

 
  

 Consumer Price Index 127.914 52.664 40.330 219.280 

 
  

 
  

 ∆ Consumer Price Index 0.011 0.009 -0.028 0.040 

 
  

 
  

 Personal Consumption 
Expenditures 4405.817 2915.098 694.900 10202.000 

 
  

 
  

 ∆ Personal Consumption 
Expenditures 0.032 0.028 -0.088 0.097 

 
  

 
  

 Post-Basel (Dummy Var.) 0.284 0.452 0.000 1.000 

 
  

 
  

 Recession (Dummy Var.) 0.187 0.391 0.000 1.000 
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Table 1.  Regression Results 

     Bank Credit New Auto Loan Rate 

 
    

Required Reserve Rate -315.557 0.38 

 
(-2.19) ** (6.49) *** 

 
    

30-year Mortgage Rate -27085.18   

 
(-7.5) ***   

 
    

Fed Funds Effective Rate 14992.73 0.50 

 
(4.86) *** (8.38) *** 

 
    

Unemployment Rate 25309.75 0.54 

 
(8.59) *** (8.64) *** 

 
    

Post-Basel Implementation 597.90 -0.03 

 
(4.16) *** (-6.23) *** 

 
    

GDP 0.53 0.00000004 

 
(32.88) *** (0.08) 

 
    

∆ CPI 527.29 -0.35 

 
(0.19) (-1.46) 

 
    

∆ PCE   0.03 

 
  (0.59) 

 
    

Recession   0.002 

 
  (0.74) 

      

   Significance Level (*) at 10 percent, (**) at 5 percent, and (***) at 1 percent.  Z-statistic in 
parenthesis 
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