
Interventional Structure Learning:
- Known targets       → strong assumption
- Unknown targets  → not scalable methods

Stand-alone importance:
- Difference estimation            → identify hub nodes
- Large-scale cloud systems  → fault localization

Key challenges:  computational complexity, restrictive assumptions, sample 
complexity
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• Synthetic data: Generate Erdös-Renyi random DAGs with various graph sizes 𝑝.

• Compared to state-of-the-art algorithm: UT-IGSP (Squires et al., UAI 2020)

• Scalability: Runtime grows gracefully.
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Conclusions
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Consistency Guarantees
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pa(Î) 2 [p]⇥[p]
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• Real data: Protein signaling network (Sachs et al. 2005).
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• Intervention target estimation in linear models.

• Leveraged precision differences and proposed a consistent and scalable 

algorithm. Furthermore, refined the Markov equivalence class.

• Established finite-sample results for Gaussian models.

Pruning

source

pa(𝑖)

• DAG estimate: Combine recovered edges.

• ROC curves: Run PDEs with different 𝜆!s.

• Outperforms UT-IGSP variants.
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Why estimate intervention targets?

� 'LUHFWHG $F\FOLF *UDSKV �'$*�� HQFRGH FDXVH�HIIHFWV
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� ,QWHUYHQWLRQ� )RUFLEOH FKDQJHV WR WDUJHW YDULDEOHV
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7KHRUHP � 	 � �&RQVLVWHQF\�� *LYHQ WKH WUXH FRYDULDQFHV ⌃(1) DQG ⌃(2)� WKH
DOJRULWKP HVWLPDWHV�

� P(Î = I) = 1 � VFDODEOH VLQFH 2max |A`| << 2|S�|

� P(pa(Î) = pa(I)) = 1 � LQIHUV DOO WKH LQWHUYHQWLRQDO LQIRUPDWLRQ

� 5HILQHV 0(& WR I�0(& � PRGXODULW\ ZLWK REVHUYDWLRQDO DOJRULWKPV

7KHRUHP � �6DPSOH FRPSOH[LW\�� *LYHQ WKH FRQGLWLRQ QXPEHU RI WKH PDWUL[ HV�
WLPDWLRQ SUREOHP LV ERXQGHG� WKH DOJRULWKP KDV JXDUDQWHHV

P(Î = I) � 1� � DQG P(pa(Î) = pa(I)) � 1� �

ZLWK QXPEHU RI VDPSOHV


