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‘ Abstract |

The Federal Reserve has an institutional mandate to pur-
sue price stability and maximum sustainable employment;
however, it remains unclear whether it can also pursue
secondary objectives, such as financial stability, economic
equality, or climate risk mitigation. The academic litera-
ture has largely argued that it should not. We characterize
the Fed’s interpretation of its mandate using state-of-the-
art methods from natural language processing, including a
collection of large language models (LLMs) that we modify
for enhanced performance on central bank texts. We apply
these methods and models to a comprehensive corpus of
Fed speeches delivered between 1960 and 2021. We find
that the Fed perceives financial stability to be the most im-
portant policy concern that is not directly enumerated in its
mandate, especially in times when the debt-to-GDP ratio is
high, but does not generally treat it as a separate policy ob-
jective. From a policy perspective, it has, in fact, frequently
discussed the use of monetary policy to achieve financial
stability and this discussion appears to have consequences.
In particular, its discussion of both financial stability and fi-
nancial crises predicts both monetary policy decisions and
movements in asset prices, even after rigorously controlling
for macroeconomic and financial variables.

‘ 1. Introduction |

We characterize the Fed’s interpretation of its mandate
using state-of-the-art methods from natural language pro-
cessing, including large language models (LLMs) modified
for enhanced performance on central bank texts.

« Measure the extent to which the Fed has:
— Advocated for the use of banking regulation / monetary
policy to achieve financial stability.
— Past, present, or future focus. Academic focus.
* Most comprehensive collection of speeches to date. Ex-

tract text features that capture Fed’s perception of its own
mandate:

— Use state-of-the-art NLP tools to extract the most sig-
nificant policy concerns.

—ldentify semantic similarities, identify states of the
economy and discussion topics that are closely associ-
ated with FS concerns.

— Semantic variables predict broad range of asset returns

Finding: the Fed perceives financial stability to be the
most important non-dual mandate concern.

 During tightening periods, more likely to be discussion
about use of MP to achieve FS, and non-dual mandate
topics.

 During easing periods, discussion more likely to focus on
MP and inflation/employment.

‘ 2. Data |

* Federal Reserve speeches
—1914-2021, most comprehensive from 1960-2021.
— Voting and non-voting FOMC members.

« Journal articles and working papers related to central
banks.

— Semantic Scholar Open Corpus (S20RC), generated
by Lo et al. (2020).

— Articles from economics related to macro, monetary,
and financial markets. Must have abstract available.

— Publication outlet has at least 500 entries in overall
database.

— 328,370 articles (29,781 reference CBs).
* Macro and financial variables

—Jorda et al. (2016) macrohistory database.
— Qutput gap data from FRED, measured annually.

‘ 3. Methodologies: LLMs and Methods |

1. Transformer model. (BERT ((Devlin et al., 2019)) and
RoBERTa ((Liu et al., 2019))

« Maps sequence of embeddings to sequence of contex-
tualized embeddings.

2. Sentence transformer model.

* Disclaimer: Not the views of any institution that we are affiliated with.

* Maps sequence of embeddings to single embedding.

3. Feature extraction methods.

« Zero shot classification (ZSC), extractive question an-
swering (EQA), and semantic textual similarity (STS).

Example: Classification with Zero-shot Learning

« Sequence: “Banks continue to play this role but it has
become more challenging today to do so because some
lenders find themselves capital constrained as a result
of recent losses and/or sizable unanticipated additions to
their balance sheets of formerly off balance sheet instru-
ments.” (Gary Stern 2009 speech)

« Candidate Classes: [‘financial stability’, ‘output’, ‘infla-
tion’, ‘labor market’].

» Scores: [0.718, 0.203, 0.048, 0.031].

Example: Extractive Question Answering

» Consider two passages from a February 1972 speech by
then-President of FRB St. Louis Darryl Francis:

« Query: What is the most significant concern in this pas-
sage?

— Context 1: “The suspension of the convertibility of the
dollar into gold and the imposition of a 10 percent im-
port surcharge last summer ran the risk of mass foreign
retaliation in the form of destructive trade barriers.”

— Output 1: mass foreign retaliation.

— Context 2: “Another significant aspect of the Presi-
dent’s new policies announced August 15 are the mea-
sures taken to reverse the deteriorating US balance of
payments.”

— Output 1: deteriorating US balance of payments.

Example: Semantic Textual Similarity

» Use contextualized sentence embeddings and semantic
textual similarity.

« Compare sequences from speeches with descriptions of
policy objectives or preferences.

— “Monetary policy should be used to achieve financial
stability.”

— “Banking regulation should be used to achieve financial
stability.”

Figure 1: Cosine similarity: Banking Regulation and Finan-
cial Stability

‘ 4. Extracted Text Features |

» Use zero-shot classification with BERT at the paragraph
level.

« Get probabilities that paragraph discusses specific con-
tents: financial stability (FS), financial crisis, banking reg-
ulation (BR), monetary policy (MP), etc..

Figure 2: Financial Stability Content Index

Figure 3: Financial Crisis Content Index

; Tinbergen Institute; Center for Financial Stability.

» Create indices for inflation and output growth.

Figure 4: Inflation, Output Growth, and FS

* Visualize how different Federal Reserve Banks discuss
FS contents in speeches (-SNE).

Dimension 1

Figure 5: Clustering of FS Content Across All Speeches

‘ 5. Regression Analysis |

« Determine underlying drivers and content of FS discus-
sions at the Fed:

e = Bo+ Bit) + Botl + Bsth + Baté, + Bst/C + Boty”
+ BV 4+ BV + G- v e

-y, iIs FS content of a particular paragraph (e.g., FS in-
dex, cosine similarity).

— 7 are text features, v are macro and financial controls.

(1960-2021) (1960-1983) (1984-2021)
inflation j, 0.0342 -0.0321 0.0639
(0.0027) (0.0043) (0.0033)
employment ; 0.1253 0.1504 0.1139
(0.0020) (0.0035) (0.0023)
financial crisis j; 0.0879 0.0736 0.0954
(0.0027) (0.0048) (0.0032)
bank liquidity 0.1466 0.1683 0.1351
(0.0036) (0.0063) (0.0044)
bank capital 0.3032 0.3346 0.2916
(0.0039) (0.0068) (0.0047)
past focus j; -0.1185 -0.1147 -0.1194
(0.0018) (0.0031) (0.0022)
present focus 0.0678 0.0492 0.0781
(0.0015) (0.0025) (0.0019)
future focus j; 0.0882 0.0746 0.0917
(0.0019) (0.0033) (0.0023)
academic focus j; 0.1639 0.1726 0.1596
(0.0019) (0.0037) (0.0023)
debt-to-gdp ratio, 0.2198 -0.0638 0.2799
(0.0257) (0.1695) (0.0365)
loan-to-deposit ratio, 0.0010 0.0026 0.0032
(0.0005) (0.0024) (0.0007)
Adj. R-squared 0.5256 0.5164 0.5310
No. of observations 310,425 96,702 213,723

All key coefficients are significant with p < 0.01.

 Financial Stability and Other Policy Objectives.

— Academic focus tends to oppose using MP / BR for FS.
« Opposition to use of MP has declined during the
Great Moderation.
+ Opposition to use of BR has increased.
— Statements on FS tend to be in present or future.
* hinges on past examples and
future hypotheticals.
+ Advocacy for use of BR is focused on present.

Monetary Policy Banking Regulation

(1960-2021) (1960-1983) (1984-2021)  (1960-2021) (1960-1983) (1984-2021)

past focus 0.0002 -0.0190 0.0027
(0.0024) (0.0042) (0.0029) (0.0022) (0.0036) (0.0028)
present focus 0.0010 0.0215 -0.0114 0.0736 0.0755 0.0705
(0.0021) (0.0036) (0.0026) (0.0019) (0.0031) (0.0024)
future focus -0.0356 -0.0396 -0.0321
(0.0024) (0.0043) (0.0028) (0.0022) (0.0037) (0.0027)
academic focus;,  -0.0691 -0.0923 -0.0566 -0.0233 -0.0132 -0.0242
(0.0025) (0.0050) (0.0029) (0.0024) (0.0043) (0.0029)
Adj. R-squared 0.0893 0.0969 0.0962 0.1701 0.1280 0.1953

All coefficients are significant with p < 0.01, except where noted in red.
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