
Monetary Policy Independence

Abstract

The Federal Reserve Reform Act of 1977 mandates that the Fed pursue low unemployment,
price stability, and moderate long-term interest rates while maintaining political independence.
This study examines whether the federal funds rate responds to political conditions, in addition
to exogenous macro-economic conditions such as inflation and unemployment. We estimate a
regression with SARIMA errors using differences in log interest rates as the response and inflation,
unemployment, partisan alignment between the Fed chair and the President as predictors. Results
indicate responsiveness to inflation and unemployment with some evidence consistent with political
influence.

1 Introduction
1.1 Background Information

The Federal Reserve (Fed) was created in 1913 and serves as the U.S. central bank [1]. Its mandate is
straightforward: maintain price stability and support maximum employment. Although established
by Congress, it makes monetary policy decisions independently.

Inflation, commonly measured by the Consumer Price Index, captures sustained increases in prices
[2]. Unemployment measures the share of the labor force that is jobless but actively seeking work [3].
Maximum employment refers to a sustainable unemployment rate consistent with stable inflation,
typically estimated around 4-5 percent [4].

The Fed’s main policy instrument is the federal funds rate, the overnight rate at which banks
lend reserves to one another [5]. Adjusting this rate affects borrowing, spending, and investment
across the economy. Raising rates slows activity and pressures inflation downward but weakens
employment. Lowering rates does the opposite. When inflation remains high while labor markets
weaken, policy trade-offs become unavoidable [6].

1.2 Project Motivation

This project is primarily motivated by questions surrounding the Federal Reserve’s political in-
dependence. Although the Fed is designed to operate independently, recent public and political
debates have raised concerns about potential pressure on monetary policy decisions [7]. Rather
than treating independence as an assumption, this study evaluates it empirically. Specifically, we
examine whether changes in the federal funds rate are systematically explained by inflation and
unemployment, or whether political variables help explain policy movements.
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1.3 Past Project Study

This project builds directly on Winter 2024 Project 3, Unemployment and Federal Interest Rate,
where they modeled unemployment and the federal funds rate using ARIMA methods, cross
correlation, and regression with SARIMA errors. In that project, unemployment was treated as the
main macroeconomic signal related to interest rate movements.

In this study, we extend that framework by adding the CPI measure of inflation as an additional
predictor. Our treatment of inflation builds on Winter 2025 Project 10, Consumer Price Index,
and Winter 2022 Project 23, US CPI Average Price Gasoline Data. Including inflation allows us
to examine both parts of the Federal Reserve’s dual mandate — price stability and maximum
employment — within a single unified model instead of focusing only on labor market conditions.
We also introduce a political alignment indicator, SameParty, to examine whether rate adjustments
are associated with partisan alignment in addition to macroeconomic fundamentals.

Based on peer review feedbacks, we are more careful in this report about model selection, diagnostics,
and interpretation. We compare alternative transformations of the response variable, address heavy
tailed residual behavior, and avoid causal language or direct comparison of coefficients on different
scales. Overall, this project reflects a more cohesive approach to time series modeling while building
directly on earlier work.

1.4 Research Question

The central question of this study is whether the Federal Reserve adjusts the federal funds rate in
response to macroeconomic conditions independently of political influence. Low interest rates are
considered politically good for the President [8]; we aim to test whether the Federal Reserve is more
likely to lower interest rates if the President and Fed chair are politically aligned.

2 Data Overview
2.1 Data Description and Preprocessing

The data are monthly U.S. macroeconomic series obtained from the Federal Reserve Economic Data
(FRED) database. We use the federal funds rate [9], the Consumer Price Index (CPI) [10], and the
civilian unemployment rate [11]. The federal funds data and unemployment data are not seasonally
adjusted, while we constructed inflation as the year-over-year percentage point change in CPI.

The sample period runs from 1977 to 2025. The starting date is chosen to align with the Federal
Reserve Reform Act of 1977, which formally clarified the Fed’s dual mandate to balance unem-
ployment and price levels, and strengthened congressional oversight. Beginning in 1977 allows the
analysis to focus on monetary policy behavior under a clearly defined institutional framework.

2

https://ionides.github.io/531w24/midterm_project/project03/blinded.html
https://ionides.github.io/531w25/midterm_project/project10/blinded.html
https://ionides.github.io/531w22/midterm_project/project23/blinded.html


To the right, we see the federal
funds rate plotted, with the
political affiliations of the
President and fed chair denoted.
From this information, we build
the ”SameParty” indicator: If
the current fed chair is from the
same party as the President,
then ”SameParty” = 1, and 0
otherwise. Associations between
decreases in the interest rate and
SameParty would potentially be
evidence against the
independence of the Fed.

To the left is the YoY CPI and
unemployment rate plotted,
alongside the three most significant
economic events in this time period:
The Volcker Era, named after the
fed chair Paul Volcker[12], who held
interest rates extremely high until
persistent inflation fell; the Great
Recession; and the Covid Crisis,
characterized by large
unemployment during social
distancing, followed by high inflation
in its aftermath.

We work with two transformations of the Fed Funds Rate to improve stationarity: FedFundsDifference
(Δ𝑌 = 𝑌𝑡 −𝑌𝑡−1), and DiffLogs (Δ log(1+𝑌 ) = log(1+𝑌𝑡)− log(1+𝑌𝑡−1)). From their sample ACF
plots below, they appear consistent with stationarity. Additionally, they’re conceptually preferable
to the absolute Fed Funds Rate, as each time point represents a decision to increase or decrease the
rate.
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Mathematically, the FedFundsDifference is easier to interpret: it’s the difference in the Fed Funds
Rate between each month, while DiffLogs is harder to interpret. However, DiffLogs tracks changes
in the interest rate as a ratio, which is potentially preferable. This advantage is visible in its plot as
seen below: The four largest spikes correspond to highly volatile economic periods, in chronological
order: the Volcker Era in the early ’80s; the 2008 recession; beginning of covid in March 2020; and
post covid inflation beginning in 2022. Since the ’90s, interest rates have been persistently low in
level, but relative to their level, changes in the FedFunds rate have been more consistent.
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3 Methodology and Results
3.1 Model 1: FedFundsDiff

We use Regression with SARIMA errors, predicting the federal funds rate using YoYCPI, Monthly
Unemployment Rate, and the SameParty indicator, with Seasonal coefficents with period 12 because
the Unemployment data is not seasonally adjusted. We pick the model which performs best according
to AIC, view the significance and values for the predictor coefficients, and display model diagnostics
such as the QQPlot.

We begin by using
FedFundsDifference as our
dependent variable. The AIC grid
for model selection is visible to the
right; some values are
mathematically inconsistent and
displayed in red. Below is a table of
the main predictors, their
coefficients, and their p-values.

CPI UR SP
Coef 0.0013494 -0.0244791 -0.018828
Pval 0.824011 0.0963277 0.715867
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Using FedFundsDiff as the response, we see
that the Q-Q plot exhibits heavy tails, which
indicates that the model’s residuals are
non-normal. Most importantly, the summary
table shows that inflation and
unemployment are statistically insignificant
as indicated by their large p-values. This
finding does not align with the conventional
view that the Federal Reserve responds to
inflation and unemployment when setting
interest rates and provokes our skepticism.

3.2 Lag and Cross-Correlation

It’s possible that this unintuitive result is due to lag correlations in the Fed’s response. That is,
unemployment and inflation could be cyclical, and the Fed could be acting out of phase in such
a way that lag-0 inflation and unemployment appear statistically insignificant as predictors of
interest rates. We investigate this possibility using cross-correlation analysis to examine potential
lag structures in the Fed’s response.

To prepare for this analysis, we used
the Hodrick-Prescott (HP) filter to
detrend our datasets with respect to
business cycles. We used Lambda =
129600, as it’s the recommended
setting for detrending monthly-level
data [13]. The detrended data can
be seen to the right, and correlations
in the motion of these variables is
visually evident.

Below, viewing the cross-correlation of FedFunds vs YoYCPI and FedFunds vs Unemployment, see
that the cross correlation is highest around lag 0, suggesting that the Fed is in phase with inflation
and unemployment. That is, if we tried to use prior lags of Unemployment to predict the Fed
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Funds rate, going back 40 months, we’d reach at best a correlation of 0.1, or in the case of inflation
predicting fed funds, we’d get a correlation of just 0.2. It doesn’t provide much signal.
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Though it’s not exhaustive, some additional evidence against the use of these lags is to fit our
regression with ARMA(1, 5) errors with the YoYCPI at lag 36 as a variable, and we see its coefficient
has a p value of: 0.2368, which is not statistically significant. The same holds true for unemployment
rate monthly at lag 39, with its p-value of: 0.9086

3.3 Model 2: DiffLogs

It seems implausible that inflation
and unemployment don’t carry a
significant effect on the federal
funds rate; this motivates us to fit a
new model using DiffLogs as our
predictor. The AIC grid can be
seen at right, with the table of
coefficients p-values again below.

CPI UR SP
Coef 0.003635 -0.0070412 -0.0209905
Pval 9.88592e-05 0.00189699 0.0370009

Each of the predictors now reaches a p-value < 0.05. While this is expected for CPI and unemploy-
ment, it may be a surprise that SameParty reaches statistical significance. Under this model, we
can reject the null hypothesis, “The political party of the Fed chair and President are uncorrelated
to changes in the federal funds rate.” Further, the coefficient of the SameParty indicator is negative,
meaning that political alignment between the Fed chair and President is associated with lower
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interest rates. This is consistent with the claim that the Federal Reserve may lower interest rates
for the political benefit of the President.

However, viewing the diagnostic QQ plot to
the left, we see cause for concern. The
residuals are not approximately normal,
with some extremely long tails. Those
outliers, with Z-scores, larger in magnitude
than 6, correspond to Fed behavior during
the Volcker era, the Great Recession, and
early Covid, and they could have an outsized
influence on the result.

To test whether significance of our predictors
is robust to these outliers, we refit the model
with additional indicator variables, which are
1 only for that specified month, 0 otherwise.
To the right, we see that our three predictors
of interest remain statistically significant
even accounting for these outliers, suggesting
some robustness to these relationships.

Variable Coef Pval
CPI 0.00450105 1.34079e-05
UR -0.0100582 7.78915e-15
SP -0.0196692 0.0131278
Ind2020-03 -0.284526 1.88721e-120
Ind1980-05 -0.387853 1.33421e-68
Ind2008-10 -0.184917 2.28051e-56

3.4 Conclusion

This project examined whether adjustments of the interest rate by the Federal Reserve are associated
with inflation, unemployment, and political circumstances. An initial SARIMA model using first
differences of the federal funds rate found inflation and unemployment to be statistically insignificant
which contradicts the Fed’s dual mandate. After ruling out lagged responses, we employed a model
using first differences of log-transformed series, which yielded statistically significant effects for
inflation, unemployment, and a same-party indicator; these results reject the null hypothesis that
“the Fed chair and president’s shared political orientation are unrelated to monetary policy.” The
same-party indicator had a negative value, demonstrating an association between the shared political
party of the Fed chair and President and lower interests, a condition considered politically good for
the President.

These results are consistent with the Fed responding in politically motivated ways, though no
causation is shown — this analysis is purely associational. Additionally, some of the diagnostics for
the model were not ideal, such as the QQ plot, indicating that the acquired P-values cannot be
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fully trusted. Other relevant political and macroeconomic factors, such as election cycles and GDP
growth, were not included. Despite these limitations, our analysis suggests that the relationship
between monetary policy and the executive’s politics warrants further investigation, using richer
measures of political pressure, additional economic controls, and structural break models to better
analyze the political independence of the Fed.

4 Contributions
(Group members listed are ordered by alphabetical first name.) - Group Member 1: Built the
statistical test bed, constructed datasets, performed statistical analyses, and helped format the
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He drafted the introduction section of the report and assisted with organizing and refining the
figures to improve overall clarity and structure. - Group Member 3: Helped with reviewing past
midterm projects, as well as gathering sources for the background information on the project. She
also helped create the initial outline of the project and helped with writing the final report.
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5 Supplementary material
5.1 Data Sources and Transformations

Data for the federal funds rate, consumer price index, and unemployment rate were obtained from
the Federal Reserve Economic Data (FRED) which is maintained by the Research Department of
the Federal Reserve Bank of St. Louis.

The following data files were used for this project:

• FedFundsMonthly.csv

– FedFundsRateMonthly: Data were collected monthly from the Federal Reserve and were
not seasonally adjusted.

– FedFundsDifference: First-order differencing of FedFundsRateMonthly.
– DiffLog: First difference of the log-transformed series

Δ log(1 + 𝑌𝑡) = log(1 + 𝑌𝑡) − log(1 + 𝑌𝑡−1),

which captures period-to-period changes in 𝑌𝑡.
– FundsDetrend: Hodrick-Prescott smoothing with a lambda parameter of 129600 which is

appropriate for monthly data.

• UnemploymentMonthly.csv

– UnemploymentRateMonthly: Data were collected monthly from the U.S. Bureau Labor
of Statistics and were not seasonally adjusted.

– UnemploymentRateDetrend: Hodrick-Prescott smoothing with a lambda parameter of
129600 which is appropriate for monthly data.

• CPIMonthlyTotal.csv

– CPIMonthlyTotal: Data were collected from the OECD and were not seasonally adjusted.

• CPIMonthlyPercentage.csv
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– YoYCPI: Rate of change in CPIMonthlyTotal.csv compared to the same month in the
previous year.

– YoYCPIDetrend: Hodrick-Prescott smoothing with a lambda parameter of 129600 which
is appropriate for monthly data.

• PartyGovernment.csv

– Note: Data were collected through a collaborative project between the Office of the
Historian and the Clerk of the House’s Office of Art and Archives.

– Year: The start year of two-year terms (e.g. 1957 refers to 1957-1958).
– Presidency: The party the President was from that year.

• FedChairs.csv

– Note: Data were collected from the Congressional Research Service and manually collected
into a dataframe.

– StartDate: The start of the Fed chair’s term.
– Name: The chair of the Federal Reserve.
– AppointingParty: An indicator of whether the Fed chair was appointed under a Republican

or Democratic President based on the Presidency column in PartyGovernment.csv.

• FedChairMonthly.csv

– FedChair: The chair of the Federal Reserve based on the Name column in FedChairs.csv.
– AppointingParty: An indicator of whether the Fed chair was appointed under a Republican

or Democratic President based on the AppointingParty column in Fedchairs.csv.
– SameParty: An indicator based on PartyGovernment.csv of whether the Fed chair’s

appointing party matches the President’s party for that year.
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