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|QDy@ |=y?} QkD 'xWwN Qy |=[a= O=OaD V}=Ri= xH}DvQO w =yxQo O=OaD V}=Ri= =@
C}i}m xH}DvQO w xOW pY=L xWwN Qy |=[a= |=yxY}YN p=tQv `} RwD R=

"CU= xDi=} <=kDQ= NMI Q=}at ?ULQ@ |Ov@xWwN
Q_v R= Cw=iDt |=yxO=OxawtHt |wQ =QH= s=ovy sD} Qwor= wO Q=DiQ 4 pmW QO
uwO@� xWwN O=OaD V}=Ri= QF= Q@ sD} Qwor= wO Qy "CU= xOW xO=O u=Wv xWwN O=OaD
NMI u=R}t Q_v R= |rwRv |Q}U �5 Q@=Q@ xWwN O=OaD =@ Q_=vDt Q}O=kt uDiQo Q_v QO
QDq=@ |xWwN O=OaD =@ p�=Ut |=Q@ OwQ|t Q=_Dv= |rm Qw]x@ "OvQ=O xOW x@U=Lt
'Qo}O |wU R= "OW=@ QDsm 0 8 R= sD} Qwor= wO |=y|Ov@xWwN C}i}m u=R}t '4 R=
QO =y?=wH C}i}m Q_v R= O}OH sD} Qwor= 'OwW|t xOy=Wt pmW u}= QO xm u=vJ

"CU= QDQ@ p�=Ut QFm =
|=yxO=OxawtHt|wQ =QH= s=ovy sD} Qwor= wO Qy|=Q@ |OwaY|OvwQ 5pmWQO
XNWt "CU= xOW xO=O u=Wv =yxWwN|=yxY}YNu}ov=}tp[=iD Q_v R= Cw=iDt
"CU= x}=B VwQ R= QDQ@ p�=Ut QFm = QO =y?=wHC}i}m Q_v R= O}OH sD} Qwor= xmCU=
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Ovyt u=}t R= Q@ Q=m VUQB =@ \@DQt |xLiY uDi=} 'xr�Ut Qo = "CU= nq@u}WQB u=Q@ Q=m

O}=@ =OD@= x=ov; OW=@ �xOW |Qw;`tH |=yxO=O QO |UQQ@ OQwt� OwHwt C=LiY
R= TBU "OwW XNWt OvQ=O VUQB u; =@ \@DQt |}xLiY xm |}=yxWwN |xty
`=wv= 'wHwCUH |HwQN QO ?}DQDu}O@ "OwW|t ?=NDv= |}xv} Ro =yu; R= l} Qy

"CU= xOW ^=Lr \@DQt C=LiY

|Q}oxH}Dv "5
"OW |UQQ@ lv}r w =wDLt T=U=Q@ ?w C=LiY |Ov@xWwN |xr�Ut Q=DWwv u}= QO
w OW xDiQo Q=m x@ C=}@O= QO OwHwt |=ysD} Qwor= R= |m} |}xr�Ut u}vJ pL |=Q@
^=Lr R= xJ �� |}x_Lqt p@=k Ow@y@ '|O=yvW}B |=y|Qw;wv P=ND= =@ =D OW VqD
u}}aD ?r=k QO =y|Qw;wv u}= "OwW O=H}= �� pL u=tR ^=Lr R= xJ w =yMU=B C}i}m
sHL Vy=m 'K-means |Ov@xWwN VwQ |Q}oQ=mx@ =@ ?U=vt |x}rw= ?=wH
|Q}oQ=mx@ w =ylv}r |xm@W |=y|oS} w R= xO=iDU= =@ =yQDt=Q=B x@ \w@ Qt C=@U=Lt
s=Hv= R= xOt; CUO x@ G}=Dv "OW u=}@ xWwN Qy |=yOQ=Ov=DU= h=QLv= |ak=w Q}O=kt
VwQ ?U=vt OQmrta R= |m =L OQ=Ov=DU= |=yxO=OxawtHt |wQ ẁvDt |=yV}=tR;
\w@ Qt |xO=OxawtHt 'u}= Q@ xwqa "CU= CohsMix VwQ x@ C@Uv |O=yvW}B
xDiQo Q=mx@ xO=O u; |wQ Q@ |O=yvW}B sD} Qwor= w OW G=QNDU= |UQ=i |=ynq@ w x@

"OW

"=ynq@ w x@ \w@ Qt |=yxWwN V}=tv "7 pmW

|OQwt |xar=]t G}=Dv "2"2"4
QO "Ot; CUO x@ 4 Q@=Q@ O}OH sD} Qwor= |HwQN T=U=Q@ =yxWwN |xv}y@ O=OaD
x@ Q}O=kt xm |D=LiY R}v w xWwN Rm =Qt pwL xOW hWm xWwN 4 O=OaD 7 pmW
=yu; |}xWwNsy C=LiY Q}O=kt u}ov=}t x@ =yu; |=yxY}YN |=Q@ xOt; CUO

"Ov=xOW xO=O u=Wv QDnQR@ Q}=wO =@ CU= u} QDx}@W
R= xOW |Qw;`tH C=LiY u=}t QO ?r=]t ẁvD Qou=}@ pmW u}= |rm Qw]x@

=yCWwv=B
1. covariates on hidden structure using mixture models (CohsMix)
2. query
3. clustering
4. content
5. link
6. multi-agent
7. expectation-maximization
8. attributed graphs
9. random walk
10. bayesian probabilistic model
11. integrated classi�cation likelihood (ICL)
12. normalized mutual index
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