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Conclusions
• Novel problem of learning the shared structure of two graphs.

• An algorithmic framework and its evaluation in different regimes.

• Sample complexity analysis for specific settings. 

• Algorithm can handle various subgraph sizes 𝑞.

• Comparison with correlation thresholding (Anandkumar et al. 2010).

SENSING

SOURCE SENSING

X1 , [X1
1 , . . . , X

p
1 ]� X1 ⇠ f1

X2 , [X1
2 , . . . , X

p
2 ]� X2 ⇠ f2

Green vertices and edges between : Gs , (Vs, Es)

• Graphical model: describe complex dependency structures.
• Information layer → distinct data distribution → distinct representation.

• Shared subgraphs – joint information
• Multiple brain imaging techniques → how to utilize together?
• Finding similar molecular structures for drug discovery. 
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graph samplesn
Xn

1 ,X
n
2

• Graph samples:

• Objective:

• Introduce

• Ising Model:

X1 , [X1
1 , . . . , X

p
1 ]� X1 ⇠ f1

X2 , [X1
2 , . . . , X

p
2 ]� X2 ⇠ f2

2EVHUYH X1,X2 ! HVWLPDWH Gs = (Vs, Es)

 s = {�1,+1}n⇥p ⇥ {�1,+1}n⇥p ! (Vs, Es)

MRLQW OHDUQLQJ RI RQO\ Gs

(VWLPDWH E1, E2 ! Es = E1 \ E2 � YDVWO\ LQHIILFLHQW

number of samples DGDSWLYH Vs HVWLPDWLRQ

Pruning

� -RLQW PXOWLSOLFDWLYH XSGDWHV DW HYHU\ LWHUDWLRQ

w
uv
i (k + 1) = w

uv
i (k) · exp

✓
�

2
(`uv1 (k) + `

uv
2 (k)

◆
, u, v 2 V̂s(k)

� ,PSRUWDQFH� -RLQW XSGDWHV LPSURYH OHDUQLQJ RI Es� DQG VDPSOHV IURP RQO\
V̂s(k) VXIILFH�

� 6DPSOH FRPSOH[LW\� :KHQ Gs LV LVRODWHG� DQG SUXQLQJ ORFDOL]HV Vs� IRU
HQVXULQJ PL(Is

p)  (1� 2
⇢ )�

-RLQW �RXUV�� O

 
1

�2
exp(�d) log

⇢q

�

!
ZKHUH q = |Vs| < p

,QGHSHQGHQW� O

 
1

�2
exp(�d) log

⇢p

�

!
�.OLYDQV DQG 0HND� )2&6 �����

� )RUP FRDUVH HVWLPDWHV V̂s(k), Ês(k) DW HDFK LWHUDWLRQ k ZLWK WKH UXOH�

min
i2{1,2}

Ēk[X
u
i X

v
i ] > tanh��

p
↵ log p/2k

� ,PSRUWDQFH� 1DUURZ GRZQ VDPSOLQJ WR RQO\ Vs DGDSWLYHO\� UHVXOWV LQ
VLJQLILFDQW VDYLQJV LQ VDPSOLQJ�

� $W DQ\ LWHUDWLRQ k� P(Vs ✓ V̂s(k)) � 1� 2p2�↵

� 6DPSOH FRPSOH[LW\� k = O

 
↵ log p

�2

!
LQ FRUUHODWLRQ GHFD\ UHJLPH HQVXUHV

P(V̂s(k) = Vs) � 1� 2p2�↵

� ([DFW UHFRYHU\� 3HUIHFWO\ OHDUQ Gs

PL(Is
p) , max

G1,G22Ip

P(|Es�Ês| 6= 0)

� 9HUWH[ VDPSOH FRPSOH[LW\� N(nT) =
PnT

k=1 |V̂s(k)|

� *HQHUDWH (UG|V�5HQ\L UDQGRP JUDSKV ZLWK p = 200 YHUWLFHV�

� %DVHOLQH� /HDUQ E1, E2 VHSDUDWHO\ DQG IRUP Es = E1 \ E2�

� &RPSDULVRQ ZLWK VSDUVH ORJLVWLF UHJUHVVLRQ �:X HW DO� 1HXU,36¶����


