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Algorithm 1 Framework of  DCB

Tnput: graph: G(V.E.T); Window size: w; representation dimension d:
walks per vertex: y; walk length: I; number of topics or communities: k.
Qutput: matrix of network representations: ¢ € RIVI%¢

1: Sample ¢ from ul**d

2fori=0tydo

3 0 =Shuffle(V)

4 for cach vertex v € ¢ do

5 $, = RandomWalk(G,v, [}

6 D, = ContextAggregation(G,v.R,)
SkipGram(g, 5, w)

8 end for

% B, =BTML(S)
10: B, = BTM,(D)
11: end for

12: ¢=¢ @ B,

I: return ¢

DCB (g, wgz)lr ¥ s
ool Jolro  Bolas (59,00l .auS adsl 20 lade V i, oI Y Lo o 1)l slaylo B gl o gy Bolad jgb 4 U o 5le
g ool adgi ugl; sladlss Cewl ool ools 7,8 ¥ o 581 S Jeads 4y ((Bolal (g9 00k B,k 5l og Sl Gees 55,00k (o
Jae ol 058 o gez o] GBoluaen b oly S (ke sla Sy cilie job 4 aigd o Jlo)) ile » e BTM Juta @
Procin y sion dnalr &y alaia g Py Sl sy stinm a4 3l sy Jail o1 o ishisn 3y 5n 1 (5220s BTM
30 05 g0 o0l sliwl mezxi (gl 0,5 1o Jloio| pesd ogaz 0 oS Jloi adgr ] )d Colan gl Jol 2@ 3 ol e o 1
Dgdca Jluoy VY a3 50 SKIP-Gram lawgs sael cusss dol cioled slolop 4 ;31 38 a0 a5 Jb>
Algorithan 2 RandomWalk

Input: graph:G(V, E, T); Walk length: 1.
Output: a random walk sequence: §,
I: Tnitialize random walk
2: While length (5,)<1 do
if current vertex has neighbors then

for each neighbor vertex u of v do

plulv) =1
end for
select a vertex u from neighbors based on random sclection

]

se

backtrack in the sequence and select a vertex at random
10: end if

11: end while

13: return S,
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Algorithm 3 Context Aggrepation

Input: graph:G(V, E, T); number of communitics: k; probability of vertices
belonging Lo structure-based communities: py,.
OQutput: the contextual text information: D,
1: Initialize D, with T,
2: While length (D, )< y. log|v| do
3:  if current vertex has neighbors then
for each neighbor vertex u of v do
plulv) = 1 -3 .3k, Ip,, (@@l0) — py (el
end for
select a vertex u from neighbors based on Roulette Wheel
Dy=D, @ Ty
else
Dy=Du @ T,
10:  endif
11: end while
13: return D,

O (S o050 S

Do Lo
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y.log|v| < length(D,) (6)
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48 Roulette wheel
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49 Area Under Curve
%0 pag-of-words

51 Logistic regression
52 precision

53 recall
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precision.recall

F1 — score = 2. — ™
precision + recall
Y Jgo
precision (%) of vertex classification on subset of Cora
% Labled vertices 10% 20% 30% 40% 50% 60% 70% 80% 90%
Deep_Walk 0.620267 0.735636 0.751928 0.776447 0.779706 0.796268 0.78179 0.810533 0.81112
DEEP_CONTEXT_BTM 0.674852 0.743308 0.775674 0.782438 0.804739 0.803491 0.805691 0.827026 0.855566
CARE 0.740948 0.743416 0.740367 0.757877 0.741338 0.769592 0.774685 0.759104 0.750292
CONE 0.401248 0.60314 0.622189 0.637459 0.661083 0.67522 0.67428 0.673484 0.670309
Y J [Ed
Recall (%) of vertex classification on subset of Cora
% Labled vertices 10% 20% 30% 40% 50% 60% 70% 80% 90%
Deep_Walk 0.664069 0.731426 0.754219 0.776  0.781388 0.79428 0.776138 0.802583 0.808118
DEEP_CONTEXT_BTM 0.678835 0.740655 0.770042 0.782154 0.804284 0.802583 0.801968 0.824723 0.856089
CARE 0.719032 0.736041 0.738924 0.746462 0.739291 0.75738 0.762608 0.741697 0.723247
CONE 0.460623 0.603599 0.616561 0.627077 0.655835 0.668819 0.664207 0.662362 0.667897
¥ J [Ed
Micro-F1 (%) of vertex classification on subset of Cora
% Labled vertices 10% 20% 30% 40% 50% 60% 70% 80% 90%
Deep_Walk 0.664069 0.731426 0.754219 0.776 0.781388 0.79428 0.776138 0.804428 0.808118
DEEP_CONTEXT_BTM 0.678835 0.740655 0.770042 0.782154 0.804284 0.802583 0.801968 0.824723 0.856089
CARE 0.719032 0.736041 0.738924 0.746462 0.739291 0.75738 0.762608 0.741697 0.723247
CONE 0.460623 0.603599 0.616561 0.627077 0.655835 0.668819 0.664207 0.662362 0.667897
O J 9>
Macro-F1 (%) of vertex classification on subset of Cora
% Labled vertices 10% 20% 30% 40% 50% 60% 70% 80% 90%
Deep_Walk 0.583304 0.71307 0.742073 0.756243 0.763717 0.777506 0.764953 0.796252 0.798318
DEEP_CONTEXT_BTM 0.651602 0.71335 0.748199 0.76854 0.790261 0.794474 0.79461 0.816848 0.839823
CARE 0.701254 0.711586 0.716973 0.720391 0.703544 0.733319 0.738022 0.720704 0.707439
CONE 0.359383 0.581234 0.559166 0.612954 0.643715 0.659506 0.656507 0.657173 0.638063
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TSNE visualization of node embeddings TSNE visualaation of node embeddings TSNE visuakzation of node embeddings

TSHE wisusalization of node embeddings
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