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Question
Do geopolitical and geoeconomic shocks transmit
to sovereign credit risk through the same channels?
No. We document a "scissors pattern" — Direct and
GFC channels move in opposite directions
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Contributions

 Data: Novel daily panel — 42 countries, 2018-
2025, news paired with sovereign CDS

« Methodology - horse race witvh machine
learning models

* Shapley-Taylor decomposition of Geopolitics &
Geoeconomics Channels to Risk into Direct,
Global Financia, Geopolitical Uncertainty and
Local effects. Geopolitical episodes activate
Direct; geoeconomic episodes bypass it

* Independent Local Projection validation
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Main takeaways

* Direct effects decay with distance from conflict
(gravity); uncertainty shocks activate globally

 Fundamental repricing persists; financial
amplification mean-reverts

* Originator penalty: geoeconomic-shock
originators face widening through Local channel
even as monetary easing compresses spreads
abroad
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Policy implications
GFC-mediated widening = addressable via central-
bank liquidity. Direct sovereign repricing =
liquidity tools insufficient; requires diplomatic de-
escalation or institutional strengthening

Why Nonlinear? These Shocks Have Spikes, Regimes &
Fat Tails

« Geopolitical Risk Index (GPR) Index Problems with Non-Linearity
- Spikes, regime breaks, time-varying volatility,
. asymmetric tails
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Estimates average across regimes - Crisis-tail
effects attenuated - Interactions invisible -
Country heterogeneity compressed
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Caldara, Dario and Matteo lacoviello (2022), “Measuring Geopolitical Risk," American Economic Review, April,

w0 Trade Policy Uncertainty

o What Non-linear Models (or Linear
o0 Adapted) Unlock
400 ‘ State dependence - Crisis identification -
ZUCM Variable interactions - Country-specific
v - T ; 0 . " amplification - Heterogeneity - forecast gain

Cite as: Caldara, Dario, Matteo lacoviello, Patrick Molligo, Andrea Prestipino, and Andrea Raffo (2020),

“The Economic Effects of Trade Policy Uncertainty,” Journal of Monetary Economics, 109, pp.38-59.

The Data: Monitor the Economics, Geopolitics and Geoeconomics in Real Time

Geopolitics, Geoeconomics & Risk: Different Shocks, Different Channels

Decomposing Sovereign Risk in Geopolitics, Global
Financial, Geoeconomic Uncertainty and Local Macro

Sovereign Risk (CDSwaps) Vit = [T(Xit) + €t

High Frequency Sovereign Risk Model
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News Indicators and Sovereign Spread by Region

Figure 7: Unconditional Associations between News Indicators and Sovereign Spreads by Region
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Notes: Each panel plots a LOESS-smoothed relationship between a news-based indicator and sovereign CDS spreads, segmented by asset class and EM region. Rows:
GPR, EPU, TPU. Columns: Advanced, EM Asia, EM Latam, EM Europe, EM MENA. Scatter points exclude extreme tails.

Methodology: The Three Layer Sequence System

Empirical Results: The Three Layer Sequence System

The Horse race goal: Selecting the Best Model for
Narratives avoiding Leakage (not Forecast)

Necessary Condition for ML models with Text: Avoid Train-Test Leakages
(Pseudo out of sample rolling procedure )

Training Set 2021 Test Set

Fixed hyperparameters | Avoid traditional Bias-
o Variance ML Problem

Training Set Test Set “ . w3
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Source: Ludwig, J., Mullainathan, S and Rambachan (2025)

The three layer system: Machine Learning, Shap-Taylor
Decomposition and Local Projections

e
Layer 1: Nonlinear ML Forecasting
15 model classes - Pseudo-real-time OOS - Multilayer Random Forest selected
News adds 15—-19% forecast improvement (nonlinear) vs. 5-9% (linear)

l freeze architecture

Layer 2: Shapley—Taylorﬂ Channel Decomposition
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l channel series as LP outcomes

Layer 3: Panel Local Projections (Validation)
ARYEL , = ab + BUS;e + A YL, + 8+t
Strategy |: AR(5) innovations - Strategy Il: Narrative dummies (+3-day window)
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Layer I: Non Linear Machine Learning
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The Road to Complexity...
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Layer II: Building Narratives and decomposing the
Shocks through Shapley-Taylor Values

Taylor- Shapley Decomposition of Explanatory Variables Decomposing of One Explanatory Variable Effects
(i.e Geopolitics) in Direct & Interaction Effects
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Layer III: Local Projections
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Strategy I: Full-Sample Innovation Identification Strategy II: Narrative Identification

Country Specific Average Marginal Response to one standard deviation Common across countries for a given event (4 individual Events)

We identify shocks as innovations from country-specific AR(S) processes: We construct event dummies equal to one in a £3-day window around each of four dated events:
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s % D = 1{[t -t.| <3}, e € {F1,E2,E3, E4},
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We construct event dummies equal to one in a +3-day window around each of four dated events:

D = 1{|t - t.| < 3}, e {El,E2,E3,E4}, (6)
where tgy = 24 February 2022 (Russia-Ukraine invasion), g2 = 7 October 2023 (Hamas~Israel attack), tgz = S
November 2024 (U.S. presidential election), and ¢ g4 = 2 April 2025 (“Liberation Day” tariff announcement). A separate

local projection is estimated for each event, with .S; ; = Df. Each event is paired with its primary news indicator: GPR
for 1 and E2, EPU for E3, TPU for E4.

Complexity

ML Horse Race: Nonlinear Models superior out-of-
sample and Unlock the Predictive Content of News
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Table 2: News Indicators Improve Nonlinear Forecasts of Sovereign Risk

Benchmark News Extended | Difference (News Extended vs Benchmark)

Machine Learning Model Market Only Market + News RMSE MAE

RMSE MAE | RMSE MAE | Diff % Var Diff % Var
Linear Regression 1.09 0.92 1.03 086 | -0.06 -5.7% | -0.06 -6.4%
Lasso 1.03 0.87 0.95 0.80 | -0.08 -8.0% | -0.08 -8.7%
Ridge 1.09 0.92 1.02 085 | -0.07 -6.4% | -0.07 -7.2%
Elastic Net 1.04 0.88 0.95 079 | -0.09 -8.8% | -0.08 -9.5%
Quantile Linear Regression 0.93 0.77 0.90 074 | -0.03 -3.7% | -0.03 -4.5%
Principal Components (PCR) 1.09 0.92 0.99 082 | -0.09 -8.6% | -0.09 -10.3%
Factor Models (FAR) 0.92 0.75 0.88 072 | -0.04 -44% | -0.03 -3.6%
Gradient Boosting 1.00 0.81 0.85 0.67 | -0.14 -142% | -0.14 -17.9%
Bagging 1.03 0.83 0.84 0.67 | -0.19 -18.3% | -0.17 -20.1%
Random Forest 0.99 0.75 0.82 065 | -0.17 -17.1% | -0.11 -14.3%
Extremely Randomized Trees 0.98 0.74 0.80 0.60 | -0.18 -18.5% | -0.14 -19.0%
Multilayer Random Forest (1S) 0.97 0.75 0.84 062 | -0.13 -13.6% | -0.13 -17.2%
Multilayer Random Forest (2S) 1.01 0.77 0.85 065 | -0.16 -159% | -0.12 -15.5%
Shallow CNN 1.05 0.84 0.97 0.77 | -0.09 -8.3% | -0.07 -8.8%
Deep CNN 1.04 0.77 0.89 0.66 | -0.15 -14.1% | -0.11 -14.3%

Nonlinear models
dominate out-of-sample

News adds 15-19% for tree
ensembles vs. 5-9% for linear

News operates through
interactions & thresholds that
linear models can miss

Notes: Out-of-sample RMSE and MAE for one-day-ahcad forecasts of standardized sovercign CDS spreads under two information sets: Markets-Only (VIX and U.S.
two-year Treasury yicld) and Markets+News (augmented with GPR, EPU, TPU, ECO, INT, POL). All variables are 28-day moving averages. Models are estimated
recursively with a 28-day exclusion buffer. “Diff” denotes the change relative to the Markets-Only benchmark; negative values indicate lower forecast loss.

What Drives Sovereign Risk? Global Finance Dominates Geopolitics is State Dependent: Small in Isolation,

Geopolitics & Geoeconomic works through Interactions

Figure 1: Global Financial Conditions Dominate Sovereign Risk: Shapley Feature Importance
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Notes: Mean absolute Shapley values for all predictors over 2018-2025, shown at the global, regional, and country levels. Country-level values are computed by av

Mean Absolute Shapley Value

over all observations for each country: the global value is the unweighted mean across country means.
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Figure 2: State Dependence in Sovereign Risk: Two-Factor Interaction Surfaces
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Interaction Heatmap: Global Financial Conditions
Govern the Complementarities

Figure 8: Interaction Strength among Sovereign Risk Drivers across Countries
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Notes: Heatmaps of pairwise Shapley-Taylor interaction intensities between each core driver and all other variables at the country level. Rows represent countries ordered
by region; columns represent remaining variables. Darker shading indicates larger absolute interaction values. The dominant interactions involve US2Y X VIX and
US2Y X INT, confirming that global financial conditions govern the strength of higher-order complementarities. GPR and EPU interactions are weak for Advanced
Economies but markedly stronger in EM Europe and MENA. See Section for discussion.
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Sovereign risk after the Russian-Ukraine Invasion (2022)

Russia Germany Poland Finland
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Russia-Ukraine: A Geopolitical Shock morphingin a

The Scissors: Geopolitics Re-prices Directly —

Geoeconomics Transmit via Uncertainty & Local

Figure 3: Geopolitical vs. Geoeconomic Shocks: The Scissors Pattern
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Taxonomy Scorecard: Geopolitics & Geoeconomic Uncertainty Shocks
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country FE; Driscoll-Kraay SE. Shaded bands 90% confidence intervals,
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Summary and Policy Implications

* Geopolitical shocks reprice sovereign
risk directly. Geoeconomic shocks
transmit through financial conditions,

uncertainty and local. “Scissor” : Same

spread widening, opposite channels,
opposite policy responses

* The Geography: Direct geopolitical
effects decay with distance from
conflict Proximity determines exposure;
the gravity pattern holds across all four
geopolitical episodes.

* The Diagnostic: Identifying which
channels are active in real time tells
policymakers whether they can stabilize
the shock — or whether it must be
resolved at its source.

* Policy Reaction: If Global Financial
channel dominates — stabilize via
liquidity provision and swap lines. -
Direct channel dominates — financial
tools insufficient — requires diplomatic
de-escalation




