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Motivation
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In a nutshell

m Central bank communication is a core monetary policy and accountability for central
banks, yet what shapes it?

® What? We develop and test a theory of how central bank independence shapes
communication regarding monetary policy. We argue that increases in CBI alter the
pressures a central bank faces and amends the reputation costs of not addressing this
resulting in increases in communication about financial constraints on monetary policy.

m How? We manually validate and fine-tune a LLM to develop a novel dataset regarding
constraints in the monetary policy. Which we use as DV in staggered DiD and 2SLS
regressions.

m Contributions:

m Atheory on what shapes it
m Applied LLM research building on previous work
m Long time-scope, all CBs
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A theory of central bank independence and communication

m Communication as (i) monetary policy tool using it to shape market expectations and
enhance predictability to anticipate pressures by fiscal and financial policies and (ii)
enhance democratic accountability and reputation (Blinder (2022); Casiraghi (2022))

m Independence can alter this relationship with monetary policy, yet how?

m Delegation to a more independent institutions changes policy pressures and changes the
reputation costs needed which results in unexpected outcomes in monetary policy
communication

A Central Bank T Policy pressure channel A Central Bank
_

Independence

_— Reputation channel Communication
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Policy Pressure and Reputation

Mechanism Effect

Policy Pressure (1) | Inflation pressure decreases (e.g., Garringa (2020))

Policy Pressure (2) | Financial pressure increases (e.g., Aklin (2021); Masciandaro (2018))

Reputation (1) More freedom to talk beyond its core task

Reputation (2) More pro-active rather than reactive communication
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Combined expectations
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Heterogeneous effects
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Workflow: data and measurement

[1]
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Pre-processing
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—_—
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Data and measurement

m We construct indices of monetary, fiscal and financial dominance based on speeches
(18827 of 99 CBs covering the period 1997 to 2023).

m We use a LLM to add interpretation and mimic human coding (prompt based, more

parameters and higher interpretability).

m Besides manual (human) validation, we also offer external validation with mainstream
economic modelS. External validation

m Other data sources: VDem, IMF, Romelli's CBI indicator, fiscal and financial crisis
indicators TR CEFREY

o (=] =
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Indicator over time

— Monetary dominance — Financial dominance — Fiscal dominance
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Note: Lines indicate a 365 day moving average (symmetric window) of the relative shares of dominance and coor-

dination in the speeches given in the time window.
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Empirical strategy: staggered DiD

® Main staggered two-way event specification:

k=—-2 k=12
Yie = Y BeDfe + Y BiDf + pic + 0t + Xiey + €ict m
k=—5 k=0

m SE clustered at treatment level (country)
® We bin the first and the last event indicator
m TWFE and Gardner (to deal with heterogeneous treatment effects over time)

m Augmented for subgroups:

k=—2 k=12 Jj=J k=12
Yie = > BkDEk+ > BD&E+ Y > SuDESL + pe + Oc + €ict 2
k=—5 k=0 j=2 k=0

m We aggregate the dynamic treatment effects into a single average post treatment effect by
taking a unweighted and weighted average of all estimated lag coefficients.
m SEs are calculated via the covariance estimates of the individual coefficients.
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Results: main staggered DiD

A. Monetary dominance B. Financial dominance
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Note: The event-study plots show the beta coefficients as estimated by the two-way fixed effects model (1). In
addition, we report a equivalently specified heterogeneity robust estimators using the two-stage procedure of [1]
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Results: heterogeneous effects

Financial Dominance Fiscal Dominance Monetary Dominance

Coefficient  Std. Error  Coefficient ~ Std. Error  Coefficient Std. Error

Baseline
Full sample 0.0368* 0.0194 0.0077 0.0106 -0.0943** 0.0403
Economic Development
Non advanced  0.0073 0.0308 0.0095 0.0123 -0.0348* 0.0186
Advanced 0.0558***  0.0159 -0.0009 0.0138 -0.1456** 0.0595
Political System
Autocracy 0.0311 0.0198 0.0069 0.0108 -0.0855** 0.0415
Democracy 0.0391** 0.0187 0.0074 0.0126 -0.0978** 0.0458
Supervision Capabilities
Low 0.0386** 0.0185 0.0073 0.0100 -0.0857* 0.0512
Medium 0.0377* 0.0224 0.0046 0.0105 -0.0950***  0.0336
High 0.0078 0.0213 0.0057 0.0135 -0.1735%* 0.0703

Note: Stars indicate significance levels: * p < 0.1; ** p < 0.05; *** p < 0.01. The table presents our main
event study using the two-way fixed effects specification (1) stratified by central bank and country characteristics.
Heterogeneous effects are estimated by interacting category dummies with the lags as in regression model (2).
The shown coefficients are aggregations of the estimated dynamic treatment effects for each subgroup. The first
row "baseline” reports the sample average effect.

Leek & Bischl (13/18)



Empirical strategy: IV approach

Dominance First Stage 2SLS Effect on Dominances
Dependent Variables: (@] Monetary Financial Fiscal
Model: Q] ) 3) (4)
Variables
CBI -2.344%** 0.4862** -0.0255
(0.8162) (0.1972) (0.1021)
Inverse distance weighted World CBI_q 0.4342%**
(0.1448)
Neighbours Electoral Democracy Index 4 0.8257**
(0.3622)
Neighbours Liberal Democracy Index 4 -0.6284**
(0.3092)
Independence Judiciary 0.0027
(0.0385)
Alnflation rate 0.0455 0.6852*** -0.2894* ** -0.0675*
(0.0509) (0.1742) (0.0801) (0.0396)
AUnemployment rate 0.0008 -0.0176™* 0.0079*** 0.0020*
(0.0005) (0.0084) (0.0018) (0.0011)
Other Covariates
Country FE v v v v
Fit statistics
Observations 12,271 12,271 12,271 12,271
R2 0.97262 0.11170 0.06832 0.04233
Within R? 0.15976 -0.04104 0.00159 0.00151

Clustered (Country FE) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Note: In order to check whether the independence event is driven by endogenous factors (e.g., financial pressure).
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Mechanisms: policy pressure or accountability?

B Policy Pressure: inflation pressure is lower: less communication about inflation in the
context of monetary dominance
m Policy Pressure: financial pressure increases due to less supervision involvement

m Accountability: more freedom to talk beyond it's core (ER] Freedom to talk J

m Accountability: more pro-active rather than re-active communication
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Alternative explanations

m Global increase in financial dominance due to financial crisis
m Driven by euro area countries (due to SSM and large sample size) CIEEEIITED

m First time independence (epistemic community)
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Robustness checks

m Deviations from the parallel trends assumption

m Allowing for multiple independence changes of varying intensities
m Evaluating alternative heterogeneity-robust estimators

B Testing the impact of sample variations

m Placebo randomization tests

=] (=) E = a
Leek & Bischl
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Conclusion

m How does CBI shape monetary policy communication?

m When independence increases this results in a substitution effect from a focus on central
banks portraying themselves to be unconstrained in their monetary policy conduct to
increased levels of financial constraints due to changing policy pressures and changing
reputational concerns.

m These effects are robust and show heterogeneous effects across different political
regimes and economic development.

m Broader implications include that independence from fiscal authorities does not imply
independence from financial markets (also before the financial crisis) and more
independence does not imply that central banks are more focused on their narrow
conduct of price stability through monetary policy.
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Speeches coverage
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Classification examples

Type

Definition

Example

Monetary
Dominance

The central bank prioritizes to
maintain price stability, and its
monetary policy is not sub-
ordinated to fiscal policy or
to financial stability considera-
tions.

"Furthermore, monetary policy implementation
in line with the market efficiency principle would
need to remain without prejudice to our pri-
mary mandate of safeguarding price stability.”
(Retrieved from: The European Central Bank, 14-
06-2021)

Fiscal
Dominance

The central bank accommo-
dates its monetary policy to
fiscal considerations, and its
decisions are subordinated to
meet the demands of fiscal

policy.

"Moreover, although most of the resources ad-
ministered by the BIS are invested in financial as-
sets of top quality at international level and their
exposure to the various risks are managed con-
servatively, a greater portion of such funds could
be spent toward the direct purchase of debt de-
nominated in local currencies of emerging coun-
tries or to the use of them as collateral of certain
bond issuance of countries with limited depth of
their financing markets in local currency.” (Re-
trieved from the Central Bank of Argentina, 09-
07-2008)

Financial
Dominance

The central bank accommo-
dates its monetary policy to fi-
nancial considerations, and its
decisions are subordinated to
respond to the needs of finan-
cial markets.

Leek & Bischl

"It is thus significant that our flexible and abun-
dant provision of liquidity contained market par-
ticipants’ concerns over liquidity financing.” (Re-
trieved from the Bank of Japan, 04-07-2002)
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Index construction

m We calculate a relative share ¢ for each dominance and coordination category m € M
for all speeches i by summing up the number of sentences belonging to each category
and dividing by the number of sentences belonging to any dominance or coordination
category.

> ey Classification; = m)

vt = ZJ-EJ 1(Classification; € M) ©)

with M = {Monetary dominance, Fiscal dominance, Financial dominance,
Monetary-fiscal coordination, Monetary-financial coordination} and j € J indexing all
sentences that belong to speech i. The proportions add up to 1,i.e, 35, 9™ = 1 Vi
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Validation metrics

ChatGPT Gemini Pro 1.0
gpt-3.5 gpt-3.5-fine-tune gpt-4 Base Few Shot Fine-tune
Accuracy 0.64 0.77 0.79 0.78 0.79 0.81
F1 (weighted) 0.69 0.78 0.78 0.73 0.75 0.79
F1 (macro) 0.35 0.43 0.40 0.36 0.40 0.47
Precision (macro) 0.33 0.40 0.48 0.44 0.50 0.49
Recall (macro) 0.43 0.49 0.40 0.34 0.36 0.45

Note: All columns are taken from [2] except the bold fine-tune column, which shows the validation metrics of our
Gemini 1.0 Pro fine-tune based on 300 sentences. The validation scores are calculated on the holdout sample of

700 sentences. Given that precision is higher than recall, we are more restrictive in assigning categories.

Leek & Bischl
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Confusion matrices

Gemini Fine-tune ChatGPT 3.5 (Leek et al. 2024)
financial dominance ' 027 000 004 027 0.00 038 000 012 031 000 019
0.8 08
fiscal dominance 0.4  0.00 014 000 0.4 BEA 029 000 014 000 029 029
0.6 0.6
3 monetary dominance 003 003 [USUN 003 003 | 040 003
]
E
& monetary-financial coordination 005 000 001 | 037 -04 032 0.4
monetary-fiscal coordination  0.00  0.08 008 0.08 0.15 0.08
-0.2 -0.2
none 002 000 002 002 001 007 002 009 009 003 [0
o 1] v = 11 v 00 ] o ] 14 = ] 00
£ £ £ £ E ° £ £ £ § § °¢
£ £ £ s 5 £ £ £ el s
S S S 5 = S S S 5 =
s 5 s g8 8 s s s &8 8
= % gz & 8 = % o % 8
2 2 £ E g g £ =
£ & T 7] 2 g = ] ] 2
& § § % £ 5 & =
= E £ = E & B
: 5 G
g £ g E
5 §
& g
Predicted labels (share) Predicted labels (share)

Note: The confusion matrices plot the distribution of predicted labels by the ‘true’ label from the validation sample
which consists of 700 sentences. It does not include the 300 sentences that were used for training the Gemini
classifier. The left hand confusion matrix displays the Gemini model used in this paper to classify our sample. On
the right the zero shot ChatGPT 3.5 model used by [2] is shown.
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LLM finetuning experiments

04

0.1

Note: The six panels plot hyperparameter settings against our main validation metric, the F1 macro score calcu-
lated out of sample. In total, 108 successful fine-tunes were trained. Each dot corresponds to a fine tune. The
scatter plots in the first row are meant to illustrate the correlation between the hyperparameter and the observed
F1 score. The second row shows the distribution of F1 scores for categorical parameters. The horizontal lines in-
dicate the average F1 score for each setting. It is important to note that the hyperparameter settings for each
run were not randomly sampled but selected by the Baysian optimization algorithm implemented in Optuna. If a
hyperparameter is sampled more frequently, the algorithm predicts that this parameter leads to a better model.
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Hyper-parameter optimisation

Parameter Description Possible values
Optimization settings
Epochs Number of training cycles. [1,10]
Learning rate Size of the steps taken in the model parameter [0.0001, 0.01]
space during optimization.
Batch size Number of training samples utilized in one itera- {2,4,6,...,16}

tion of model updating.
Dataset composition

Synthetic sentences Add Al generated sentences to training sample. {True, False}

Upsample factor A factor governing the degree of upsampling, [0, 1]
where afactor of 1 would resultin a fully balanced
training set.

Randomize epochs Re-randomize sentences included in prompts for {True, False}
each epoch.

Prompt engineering

Sentences per prompt The number of sentences to be included in one {5,10,25}
prompt

Temperature Parameter controlling the variation in generation [0,0.9]
output.

Format instructions Include instructions on output format. {True, False}

Note: All parameters were sampled using the Bayesian optimization techniques built into Optuna with a uniform
prior, with the exception of the number of epochs where we set a log-uniform prior to reduce training time.
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External validation

20%
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Note: The line shows a 200 day moving average of the relative shares of monetary vs. fiscal dominance for the US.
Shaded regions indicate time periods which [3] identified as fiscal dominance using a machine learning classifier
trained on synthetic data generated from a DSGE model. The blue horizontal line is the sample average of the US
outside of the shaded regions. Red lines indicate the the average in each of the four fiscal dominance periods.
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Map of Independence Events
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Events distribution

A. All events in country sample B. Single event specification

201 201
Number of increases = 158 Number of increases = 72
Number of decreases = 45

15 15
2 2
g g
€ 104 € 104
B 3
- <
=] =]
B B
= =
g g 54
= =
z z

1 9‘90 20‘00 20‘1 0 20‘20 19‘90 ZObO 20‘10 20‘20
Year Year

. CBI increase . CBI decrease

Note: Panel A describes all changes in independence identified by [4] from 1990-2023 in the countries contained
in the speeches dataset. Panel B is the subset which we use for our event study and difference in differences
specifications where events are restricted to one per country
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Mechanisms: inflation pressure

A. Monetary dominance B. Financial dominance
80% 1
1
1 30%4
1
60% ;
1 20%
1
[
7
10%4
20%
P 0%
1
1
T 1 T T T T T T T T T
0.00 0.05 0.10 0.15 0.0 0.1 0.2 0.3 0.4 0.5
HICP inflation rate Financial stress
= Advanced ® Emerging and Developing

Note: Each dot represents binned averages of central bank year observations for which at least one speech is
included in our sample. Observations with similar values on the horizontal axis are grouped together into 15
equally sized bins in Panel A, and 30 equally sized bins in Panel B. We double the number of bins in Panel B since
the distribution of financial stress is heavily skewed towards zero. Without this adjustment, most bins would only
contain zero values, with only a few bins containing non-zero values. The lines represent a quadratic fit. Shaded
areas in red and blue represent the 95% confidence of fitted piece-wise polynomials of order two. In Panel A,
the vertical line and the grey shaded area represent inflation rates below 2%, which is the common definition of
stable prices.
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Mechanisms: financial pressure

A. HICP inflation B. Financial stress
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Note: Both panels present event study estimates using our main event study specification (1), but with the ad-
justment that the regressions are performed on the country-year level instead of on individual speeches. The
inflation variable is winsorized at the 99th percentile to limit the influence of extreme outliers. The grey shaded
area indicates the sup-t confidence band which delimits the range of event-time paths of the effect that would
still be consistent with a zero effect given the confidence level of 95%.
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Mechanisms: freedom to talk

A. Cosine similarity B. Topic clusters
30
0.026+
204
0.024+

0.022- 10

0.0204

T T T T 0 T T T T
2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
— High CBI — Low CBI

Note: Average cosine distance and average number of topic clusters are first calculated for each central bank
based on Gemini embedding. The indicators are evaluated incorporating all speeches within a symmetric one
year window. The blue and red lines refer to the average of high and low independence central banks using
a cutoff value of 0.8 in the [4] dataset. To limit the influence of outliers with few speeches, central banks are
weighted by their number of speeches.
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Mechanisms: proactive versus reactive

— Backwards looking ~— Current — Forward Looking = CBI
40% r0.70
35% r0.65 =
@,
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30% r0.60
25% r0.55
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Year
Note: Solid lines indicate a 365 day moving average (symmetric window) of the relative shares of communication
targeted towards past, future and current topics (left axis) from 1997 to 2023. As reference, the development of

average CBI, weighted by the number of speeches per country in our sample, is shown as a dashed line for the
same time period (right axis).
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Alternative: financial crisis

-®  After Global Financial Crisis @ Before Global Financial Crisis
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Note: Coefficients presented are aggregations of cohort time-specific effects, using the approach of [5]. In a given
year, the average treatment effect on the treated (ATT) is calculated as the observations weighted average of all
cohorts-year effects that are post treatment, i.e., among cohorts who increased independence prior to that year.
The dashed horizontal lines represent the aggregated ATTs before the Global Financial Crisis (1998-2008) and
after (2009-2023). The 95% confidence intervals are indicated by the shaded area above and below the line.
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Alternative: euro area and first event

A. Monetary dominance
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- Drop curo area =~ ECB added as control - First independence change

Note: The panels show event studies estimated using the two-way fixed effects equation (1). In the left column,
we drop all the current euro area countries. In the middle panel, we add the ECB speeches to the control group.
In the right panel, we modify the treatment indicator to turn on when independence changes for the first time
within the event window. If two or more treatments occur, all speeches of the country are dropped, starting from
the year of the second treatment.
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Linear country-specific trends & Covariates
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Alternative Event Study estimators

A. Monetary dominance
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Continuous and multiple treatments

A. Monetary dominance B. Financial dominance
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Sample variations

A. Monetary dominance
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Placebo randomization aggregated

A. Monetary dominance B. Financial dominance
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Note: The three panels illustrate the aggregated coefficients from our event study specification, based on 10,000
randomizations of the treatment countries and years.

TR TR

Leek & Bischl (22/23)

12N Ge



Placebo randomization dynamic

A. Event study coefficient
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Note: The chart shows the distribution of the event study coefficients. from a placebo exercise where treatment
is randomized across central banks and time. The vertical line indicates the distribution’s average.
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