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Abstract:  In this research, we aim to utilize linear regression estimated by ordinary least 

squares (OLS) to construct a predictive model for the federal funds rate in the U.S.. It is a 

crucial instrument of implementing monetary policy, including financial institutions, 

investors, and policymakers. To construct the model, we will obtain data on various economic 

and financial indicators that affect the federal funds rate. This will include macroeconomic 

variables such as inflation and GDP growth, as well as financial market indicators such as the 

yield on government bonds and the reserve balance level held by Federal Reserve banks. We 

will then use this data to fit a linear regression model and evaluate its performance using 

various statistical metrics. Once the model has been developed, we will use it to make 

predictions about future federal funds rate actions and determine the leading causes of these 

movements. Additionally, we will test the model's accuracy given changes in the underlying 

data and assumptions. The findings of this study will be helpful to a wide range of academic 

and practical audiences and will offer insightful information on the factors affecting the 

federal funds rate. 
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1. Introduction  

The Federal Funds Rate is the interest rate at which banks lend or borrow overnight funds from each 

other, usually on an uncollateralized basis. It is also known as the "overnight rate" or the "target rate." 

The short target is an internal objective defined unilaterally by the Chairman of the Federal Reserve 

System by directives established at Federal Open Market Committee meetings (FOMC) [1]. 

The Federal Reserve can impact economic growth, inflation, and employment by altering the 

interest rate. If, for instance, raise the federal funds rate, it becomes more expensive for banks to 

borrow money, which can discourage lending and reduce economic activity.  

The objective of this study is to use multiple linear regression estimated by OLS to create a 

predictive model for the federal funds rate in the U.S.. It minimizes the SSR between the observed 

data in the collection and the expected responses by linear approximation [2]. Several factors make 

linear regression beneficial for predicting the federal funds rate.  

First, the relation between the federal funds rate and its influencing variables, including economic 

indicators and policy measures, is usually linear. This indicates that the rate is proportionate to the 

independent variables. For instance, if the unemployment rate rises, the rate may increase as well. 

Second, linear regression is a simple, well-known, and straightforward statistical procedure. It can 
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offer a transparent and interpretable model of the relationship between the interest rate and variables, 

which helps determine how the pace will likely fluctuate in response to various economic conditions. 

When a linear model describes the connection between the variables well, linear regression can 

produce reliable predictions of the federal funds rate [3]. While other statistical methods may be more 

appropriate in some instances, linear regression is frequently a reasonable starting point for estimating 

the federal funds rate. It can provide valuable insights into its influencing elements. 

The empirical result shows that the federal funds rate is positive in connection with the monetary 

base change rate, treasury yields, and CPI change rate but negatively impacted by the unemployment 

rate and real GDP growth rate.  

The Federal Funds Rate is optimistic about the monetary base change rate because the Federal 

Reserve can use its ability to buy or sell government securities to affect how much money there is in 

the economy. By increasing the monetary base, the Federal Reserve can circulate more money, 

leading to lower interest rates. Conversely, if the Federal Reserve reduces the economic base, It could 

restrict the money supply and raise interest rates.. The Federal Funds Rate is also positively associated 

with treasury yields, which are the interest rates that the government pays on its debt. When the 

Federal Reserve raises the speed, it can result in higher treasury yields, as investors demand a higher 

return on their investments. The rate is positively related to the CPI change rate because a higher rate 

can lead to increased inflation. When the Federal Reserve raises the speed, it can result in higher 

borrowing costs for businesses and consumers, leading to higher prices for goods and services. 

Besides, the unemployment rate and real GDP growth rate hurt the rate. The Federal Reserve often 

uses the federal funds rate to help stimulate economic growth and reduce unemployment [4]. The 

Federal Reserve may cut the pace to boost economic activity and promote job creation if 

unemployment is high or GDP growth is slow. In contrast, if both the unemployment and GDP growth 

rates are low, the Federal Reserve may increase the speed to curb inflation and maintain economic 

stability. 

2. Ordinary Least Squares Regression  

Ordinary least squares (OLS) regression is a popular tool for finding the coefficients of linear 

regression equations that depict the relationship between independent variables and a dependent 

variable. The least squares represent the minimum square error (SSE) [5]. 

The OLS regression for a model with five variables may be expressed as: 

𝑌 = β0 + ∑ β𝑗 ∗ 𝑋𝑗 + 𝜀5
1          (1) 

Where Y is the dependent variable, β0, is the model intercept, Xj  corresponds to the jth explanatory 

variable of the model (j = 1 to 5), and e is the random error with expectation 0 and variance σ².  

With 754 observations, the estimate of the expected value of the dependent variable Y for the ith 

observation is provided by: 

 𝑌𝑖 = β0 + ∑ β𝑗 ∗ 𝑋𝑖𝑗
𝑝
1    (2) 

The goal of OLS regression is to find the results of b1 to b754 that minimize the SSR, which can be 

expressed mathematically as: 

 ∑ (y −  𝑏𝑗 ∗ x)2754
1           (3) 

For multiple linear regression models with multiple independent variables, the OLS equation takes 

the form: 

 Y = ∑ (𝑏𝑗 ∗ 𝑥𝑗)754
1          (4) 

Where x are the independent variables and b are the corresponding coefficients. The goal is still to 
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minimize the SSR. Once the coefficients have been estimated, the OLS model can be used to create 

predictions for the dependent variable. 

3. Data Description 

The Federal Reserve Economic Data and the U.S. Bureau of Labor Statistics provided the model's 

information. The frequency of the data is monthly (the original, accurate GDP growth rate data is 

annual. To make it conform to the structure of the model, I divided the yearly growth rate by 12 to 

obtain the average number to fill the chart), and the sample size is 754 individuals. 

The independent variables chosen for the model are the monetary base change rate, treasury yields, 

unemployment rate, CPI change rate, and real GDP growth rate from January 1960 to October 2022. 

These are all economic indicators that can be useful in predicting the rate. A sample of the dataset's 

first five rows is shown in Table 1: 

Table 1: Initial data sample: a preview of the dataset. 

Date Monetary   

Base Change 

Rate 

Treasury 

Yields 

Unemployment 

Rate 

CPI 

Change 

Rate 

Real GDP 

Change Rate 

Federal Funds 

Effective Rate 

1960-01-01 -1.55% 4.35% 5.20% -0.30% 0.31% 3.99% 

1960-02-01 -2.17% 3.96% 4.80% 0.30% 0.31% 3.97% 

1960-03-01 -0.2% 3.31% 5.40% 0.00% 0.31% 3.84% 

1960-04-01 0.40% 3.23% 5.20% 0.30% 0.31% 3.92% 

1960-05-01 0.00% 3.29% 5.10% 0.00% 0.31% 3.85% 

 

The monetary base change rate refers to the rate of change in the total amount of currency in 

circulation and banks' reserves. This can be an essential factor in predicting the pace because the 

Federal Reserve uses it as one of its tools. It can be used to affect the amount of money available in 

the economy and, in turn, the level of inflation [6]. The Federal Reserve may be trying to stimulate 

the economy by expanding the money supply if the monetary base is growing quickly. This could 

increase the federal funds rate [7]. 

Treasury yields describe the rate of return that investors receive on their investments in U.S. 

government bonds. These yields can be an essential factor in predicting the momentum because they 

are closely related to the economy's general interest rate level. If Treasury yields are rising, this may 

be a sign that investors expect the Federal Reserve to raise the rate in the future. Figure 1 shows the 

evolution of Treasury Yields and federal funds rate from 1960 to 2022. 

 

Figure 1: Treasury yields and federal funds rate evolution: 1960-2022.  
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The unemployment rate is the proportion of the labor force that is unemployed but actively looking 

for jobs. It can be a vital factor in predicting the pace because the unemployment rate is a standard 

indicator of the labor market's health used by the Federal Reserve. If the unemployment rate is high, 

this can be a sign that the economy is not performing well, which may lead the Federal Reserve to 

lower the rate to stimulate economic activity.  

The Consumer Price Index (CPI) change rate is a measurement of the average price level of goods 

and services that households typically purchase. This can be an important factor in predicting the rate 

because the Federal Reserve uses the CPI as one of its primary measures of inflation. If the CPI is 

rising rapidly, this may be a sign that the economy is experiencing high levels of inflation, which may 

result in raising the rate to contain inflation. 

Moreover, the real GDP growth rate refers to the change rate in a country's gross domestic product 

(GDP), adjusted for inflation. This can be an essential factor in predicting the pace because the Federal 

Reserve often uses the GDP as an indicator of the economy overall [8]. If the GDP is increasing, this 

may be a sign that the economy is performing well, and to keep inflation under control, the Federal 

Reserve may boost the rate. 

4. Empirical Results 

The following table can be obtained by performing OLS regression based on the data reviewed in the 

preceding section: 

Table 2: OLS regression results table. 

Regression Statistics   

Multiple R 0.991251   

R Square 0.982578   

Adjusted R Square 0.982462   

Standard Error 0.004906   

Observation 754   

    

 Coefficients Standard Error t Stat P-value 

Intercept 0.001311 0.000834 1.570887 0.116632 

Monetary Base 0.030622 0.000826 3.707961 0.000224 

Treasury Yields 1.143239 0.000625 182.78177 0 

Table 2: (continued). 

Unemployment -0.037310 0.011427 -3.265101 0.001144 

CPI 0.263843 0.056703 4.653082 3.86732E-06 

Real GDP -0.803661 0.107327 -7.487978 1.97264E-13 

 

As shown in Table 2, this table contains the results of a multiple regression analysis. The numerous 

R-value of 0.99 indicates that the independent and dependent variables have a solid linear connection. 

The R Square value of 0.98 indicates that the predictor variables explain about 98% of the variance 

of the federal funds rate. Also, the adjusted R Square value of 0.98 is comparable to the R Square 

value, but it considers the number of predictors and adapts the R Square value accordingly [9]. The 

standard error value of 0.0049 represents the precision of the model's prediction. 

The ANOVA data in Table 3 shows the results of a hypothesis test for the model's overall fit. The 

F-value of 8437.44 is relatively high, indicating that the model is a good fit for the data. The p-value 
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of 0.00022 is less than 0.05, which means that the model is reliable and the independent variables 

substantially impact the dependent variable. 

Table 3: ANOVA table for OLS regression. 

 df SS MS F Significance F 

Regression 5 1.015468 0.203094 8437.439554 0 

Residual 748 0.018005 2.4071E-05   

Total 753 1.033473    

 

The coefficients table shows the estimated coefficients for each variable in the model, along with 

the standard error, t-statistic, and p-value for each coefficient. Each coefficient's p-value is less than 

0.05, signifying that each independent variable has a highly relevant impact on the dependent variable. 

The 95% and 99% confidence intervals for each coefficient provide a range of values within which 

the actual coefficient is likely to fall.  

The general form of the regression equation is Federal Funds Rate = intercept + (coefficient for 

Monetary Base Change Rate * Monetary Base Change Rate) + (coefficient for Treasury Yields * 

Treasury Yields) + (coefficient for Unemployment Rate * Unemployment Rate) + (coefficient for 

CPI Change Rate * CPI Change Rate) + (coefficient for Real GDP Growth Rate * Real GDP Growth 

Rate) 

Using coefficients from the table, the equation for regression can be expressed as follows: 

Y = 0.0013 + 0.0306 * X1 + 1.1432 * X2 - 0.0373 * X3 + 0.2638 * X4 - 0.8037 * X5  (5) 

5. Prediction 

This section aims to split the dataset into two parts (training set and test set), create a regression model 

with one piece, and test the model's accuracy with the other part. The training set includes 600 samples 

from January 1960 to December 2009, and the test set consists of the rest, 154 individuals.  

Based on the training set, the new regression table can be obtained: 

 

Table 4: Predictive regression results table. 

Regression Statistics   

Multiple R 0.988302   

R Square 0.976741   

Adjusted R Square 0.976546   

Standard Error 0.005272   

Observation 600   

    

 Coefficients Standard Error t Stat P-value 

Intercept 0.003398 0.001113 3.052553 0.002370 

Monetary Base 0.041657 0.011414 3.649639 0.000286 

Treasury Yields 1.169041 0.008703 134.32848 0 

Unemployment -0.092262 0.015480 -5.959924 4.3281E-09 

CPI 0.274326 0.071046 3.861222 0.000125 

Real GDP -1.013745 0.127769 -7.934192 1.0585E-14 
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As shown in Table 4, we can accept independent variables if the t-stat is more significant than 2 

or the p-value is less than 0.05 at the 95% level of significance [10]. Using the coefficients from the 

table, the regression equation can be written as follows: 

Y = 0.0034 + 0.0417 * X1 + 1.1690 * X2 - 0.0923 * X3 + 0.2743 * X4 - 1.0137 * X5          (6) 

As shown in Figure 2, by analyzing the test set and applying the aforementioned equation, we can 

calculate the accuracy rate of the model. If the error of the estimated value is within 0.005, then we 

can consider the data to be accurate. The result is that 107 out of the 154 samples in the test set are in 

the range. The accuracy rate is approximately 69.48%. 

 

Figure 2: Comparison of predicted and actual federal funds rate.  

6. Concluding Remarks 

In conclusion, our study has shown that linear regression can help predict the federal funds rate in the 

United States. By using data on various economic and financial indicators, including the monetary 

base change rate, Treasury yields, the CPI change rate, the unemployment rate, and the real GDP 

growth rate, we were able to fit a linear regression model that accurately captured the connection 

between the speed and these variables. Our model demonstrated good predictive performance, with 

an R-squared value of 0.98 and an accuracy rate of 69.48%. These results provide valuable insights 

into the factors influencing the rate and will interest many academic and practical audiences. 
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