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01 / WHY

Can excitation reveal a transient risk regimebefore liquidity and collateral risk deteriorate?
Positive OOS likelihood gains across all three market domains.

16
contracts

161,894
repricings

3
market domains

02 / DATA

From order-book updates to Hawkes arrivals
Valid BBO Midpoint repricing Hawkes arrivals

Scientific clock: source timestamp; first valid midpoint initializes state; spread-only changes excluded.Case windows: TRAIN • 1 h embargo • OOS
Long-lived TRAIN 8 h 1 h OOS 3 h
Sports TRAIN 6 h 1 h 1 h
Crypto TRAIN 16 h 1 h OOS 7 h

03 / MODEL

Nested Hawkes models separate persistence fromcross-market propagation
𝜆i(t) = 𝜇i +

∑︁
j

∑︁
tjk<t

𝛼ij 𝛽e−𝛽(t−t
j
k)

Adjacency structure A = [𝛼ij] determines which channels excite which.
M0
A = 0

M1
A = diag(A)

M2
A ≥ 0 full

independent self-excitation cross-excitation

TRAIN-only decay: 𝛽−1 = 10 s in all three compact cases.Stationary M2 fit: 𝜌(A) = 0.995 < 1 in the long-lived threshold case.
Risk state: learned excitation is carried into liquidity and first-breach models.

04 / OOS

Self-excitation improves held-out repricing forecastsin 3/3 domains
Δℓ = (ℓM1 − ℓM0)/NOOS; larger is better.

0 1 2 3

Long-lived
nOOS = 9,299 +3.21

Crypto
nOOS = 68,171 +2.24

Sports
nOOS = 28 +1.97

Positive OOS likelihood gains appear in every market domain tested.

05 / NETWORK

Cross-excitation network revealsstrong propagation channels
Venezuelan crude-production thresholds. Ring thickness ∝ self-excitation; orange links
highlight the strongest estimated propagation channels.
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06 / REGIME

A real-time excitation statetracks subsequent liquidity stress −0.74% RMSE
dark blue = M2 network state for monitoring • light blue = quoted spread • −0.74% RMSE from spread+M1 vs spread-only

minutes from case-window start; dashed vertical line = OOS start

07 / RISK

A forward-looking first-breach probability surface
ΠT(s, 𝜆) = Pr

(︁
𝜏liq ≤ T | St = s,Λt = 𝜆, Ft

)︁
𝜏liq = inf{u > 0 : St+u ≤ B} • empirical horizon T = 30 min
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Up to 28.3% at the same collateral distance
At a fixed collateral state, higher excitation materially raises the 30-minute first-breach probability.

08 / EVIDENCE

Robustness and impulse dynamics strengthen the case

Entropy
Pooling

Optimal
Transport

0

2

4

6

8

10

M
ed

ia
n 

ef
fe

ct
iv

e 
su

pp
or

t

5.5

8.8

92% moderate-stress wins
693 / 750

79.9% OT wins across 2,250 comparisons

Stress robustness foundation
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A single 1.1m shock
decays by ~95% within 30 s

Shock propagation dynamics

Left: OT stress-testing foundation • Right: strongest fitted Hawkes impulse response 1.1m→ 1.2m

KEY TAKEAWAY: excitation predicts regimes and materially changes forward first-breach risk. IJFE Article 2650040 • PMXT / Polymarket Gazillion Labs • New York, NY, USA


