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Word2vec(skip—gram)
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Training
Samples
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Deep Walk / Node2vec
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- Input : Heterogeneous network G=(V,E,T), T={Ty, Tg}
- Output : X € RVIX4 d « V|
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- Recursive guidance

cp(Hvf) = p(vi*iful), if t =1
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=

Dataset

AMiner computer science dataset
1.7M authors, 3M papers, 3800 venues(conference+journal)
Category

Linguistics, graphics, networks, vision, system, DB, human computer interaction,
theoretical computer science

DBIS(Information Systems dataset)
5000 authors, 70,000 papers, 400 venues

Settings
Meta—path: “APVPA”
The number of walks per node w: 1000
The walk length I : 100
The vector dimension d : 128
The neighborhood size k : 7
The size of negative samples : 5
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4.7 A1 - Node dassiﬁcation(venue)

- AMiner H|0|E{0f|A 2} author, venue £ 874 category £ &

- Venue : 1337}
- Author : published =& IHt=2 A4, 246,67871

- MH 1= 2 UH|E &5 F training data H|E22 HASHHA
logistic regression 25 &&

- Venue £=5 A1}

Training data H|2—
Metric Method 5% 10% 20% 30% 40% 50% 60% 70% 80% 90%

DeepWalk/node2vec  0.0723 0.1396 0.1905 0.2795 0.3427 03911 0.4424 04774 04955 0.4457
LINE (1st+2nd) 0.2245 04629 07011 0.8473 0.8953 09203 09308 09466 0.9410 0.9466

Macro-F1
PTE 0.1702 0.3388 0.6535 0.8304 0.8936 09210 0.9352 0.9505 0.9525 0.9489
metapath2vec 0.3033 0.5247 0.8033 08971 09406 09532 0.9529 0.9701 0.9683 0.9670
metapath2vec++ 0.3090 05444 0.8049 08995 09468 09580 0.9561 0.9675 0.9533 0.9503
DeepWalk/node2vec 0.1701 02142 0.2486 03266 03788 04090 04630 04975 05259 0.5286
Micro-F1 LINE (1st+2nd) 0.3000 0.5167 0.7159 0.8457 0.8950 09209 09333 09500 0.9556 0.9571

PTE 0.2512 0.4267 0.6879 0.8372 0.8950 0.9239 09352 0.9550 0.9667 0.9571
metapath2vec 0.4173 05975 0.8327 09011 09400 09522 09537 009725 09815 0.9857
metapath2vec++ 0.4331 06192 0.8336 09032 09463 09582 09574 09700 0.9741 0.9786
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- Author 2= Z1}
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Node classification (author)

Metric Method 5% 10% 20% 30% 40% 50% 60% 70% 80% 90%
DeepWalk/node2vec 0.7153 0.7222 0.7256 0.7270 0.7273 0.7274 0.7273 0.7271 0.7275 0.7275
M F1 LINE (1st+2nd) 0.8849 0.8886 0.8911 0.8921 0.8926 08929 0.8934 08936 0.8938 0.8934
mvacro-
PTE 0.8808 0.8940 0.897 0.8982 0.8987 0.8990 0.8997 0.8999 0.9002 0.9005
metapath2vec 09216 09262 0.9292 009303 09309 09314 09315 09316 09319 0.9320
metapath2vec++ 09107 09156 09186 09199 09204 09207 09207 09208 09211 0.9212
DeepWalk/node2vec 0.7312 0.7372 0.7402 0.7414 0.7418 07420 0.7419 0.7420 0.7425 0.7425
Micro-F1 LINE (1st+2nd) 0.8936 0.8969 0.8993 09002 09007 09010 09015 09016 09018 0.9017
) PTE 0.8986 09023 0.9051 09061 09066 09068 09075 09077 09079 0.9082
metapath2vec 0.9279 09319 09346 09356 09361 09365 09365 0.9365 09367 0.9369
metapath2vec++ 09173 09217 0.9243 09254 0.9259 09261 09261 09262 0.9264 0.9266
1 1 1 1
0.95-_’*4\.,.___.,%_' 0.95 - P s ; 0.95 5 L L o - 095t - i T
T 091 o 09 il T 08¢’ T 08t |
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0854 —p—venue Micro-F1 —e—venue Macro-F1 0.85 4 ——venue Micro-F1 | | —<—venue MacroF1
—»— author Macro-F1 0.85 4 —p—venue Micro-F1 | 1 —w—author Macro-F1 085+ —p—vanue Micro-F1
author Micro-F1 —w—author Macro-F1 author Micro-F1 —v— author Macro-F1
e S : + author Micro-F1 e —t author Micro-F1
S S »H o »r 4 O N e
Keees & § “Taom wm WFdgas &8 N
#walks per node w walk length / #dimensions d neighborhod size k

(a) #walks per node w
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4.4 4472 - Node clustering ‘8=

- 87 category 2 author, venue 2= H|O[Ef AFE
- UHE & k-means &112|S O 2 EHAHE
- NMIl(normalized mutual information) .2 &7t

methods venue author
DeepWalk/node2vec 0.1952 0.2941
LINE (1st+2nd) 0.8967 0.6423
PTE 0.9060 0.6483
metapath2vec 0.9274 0.7470
metapath2vec++ 0.9261 0.7354
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4.5 423 - Similarity search

- |

- Input :
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Rank ACL NIPS IJCAl CVPR FOCS SOSP ISCA S&P ICSE SIGGRAPH SIGCOMM CHI KDD SIGMOD SIGIR WWW
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5.1 G|

Parameter
embedding_dim=128
metapath="APVPA”
walk_length=50
context_size=7
walks_per_node=5
num_negative_samples=>5

—

CIO|E - Aminer
| paper|=3.1M
lauthor|=1.7M
| venue|=3,883

SRR
“APVPA” : 91.83%
“APA”: 66.18%

A —
Nl
library, win10, gpu S2H2A|
loader = model.loader (batch_size=128,

shuffle=True, num_workers=12)
(022 HISHA &)
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oHZ4 71} — Z—IZ O‘ =1Q ():HZ
& N— — —
def test(train ratio=0.1):
model.eval()
z = model('author', batch=data.y_index dict['author'])
y = data.y_dict['author']
perm = torch.randperm{z.size(0))
train_perm = perm[:int(z.size(8) #* train_ratio)]
test perm = perm[int(z.size(B) * train_ratio):]
return model.test(z[train perm], y[train perm], z[test perm], y[test perm],
max_iter=158)
for epoch in range(l, 6):
train{epoch)
acc = test()
print{(f'Epoch: {epoch}, Accuracy: {acc:.4f}')
LpUTT. o, SUCp. 110Uny 1o£01, LUID. Uaoaad
Epoch: 5, Step: 114@8/13231, Loss: @.8353 i
Epoch: 5, Step: 11580/13231, Loss: ©.8354
Epoch: 5, Step: 11688/13231, Loss: 8.8359
Epoch: 5, Step: 117@0/13231, Loss: 8.8357
Epoch: 5, Step: 11888/13231, Loss: 8.8357
Epoch: 5, Step: 11988/13231, Loss: 8.8353
Epoch: 5, Step: 12008/13231, Loss: B8.8353
Epoch: 5, Step: 12080/13231, Acc: 08.9180
Epoch: 5, Step: 12100/13231, Loss: ©.8350
Epoch: 5, Step: 12288/13231, Loss: @8.8351
Epoch: 5, Step: 12300/13231, Loss: ©.8349
Epoch: 5, Step: 12488/13231, Loss: 8.8352
Epoch: 5, Step: 12580/13231, Loss: ©.8352
Epoch: 5, Step: 12688/13231, Loss: 8.8352
Epoch: 5, Step: 12788/13231, Loss: 8.8349
Epoch: 5, Step: 12880/13231, Loss: ©8.8349
Epoch: 5, Step: 12960/13231, Loss: @.8348
Epoch: 5, Step: 13000/13231, Loss: ©.8349
Epoch: 5, Step: 13188/13231, Loss: 8.8347
Epoch: 5, Step: 13200/13231, Loss: 8.8349
Epoch: 5, Accuracy: 9.9183
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40| ot 4= 5L
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embedding_dim=32

metapath="AMA”, “MDM”, “"MAM”, “AMDMA”, “DMAMD”
walk_length=30

context _size=5

walks_per_node=5

num_negative_samples=3
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AESH metapathE 0|2 Aet:
FstM), Hi-%-(A), A=(D)

metapath="AMA" metapath="MAM" metapath="MDM”

Epoch: 1, Accuracy: ©.15@0 Epoch: 1, Accuracy: €.2000 Epoch: 1, Accuracy: ©.1250
Epoch: 2, Accuracy: ©.1250 Epoch: 2, Accuracy: ©.1508 Epoch: 2, Accuracy: 0.8508
Epoch: 3, Accuracy: 0.1250 Epoch: 3, Accuracy: ©.2000 Epoch: 3, Accuracy: 0.1008
Epoch: 4, Accuracy: ©.1750 Epoch: 4, Accuracy: ©.1500 Epoch: 4, Accuracy: ©.1008
Epoch: 5, Accuracy: ©.1500 Epoch: 5, Accuracy: ©.1508 Epoch: 5, Accuracy: ©.1258
Epoch: 6, Accuracy: ©.1250 Epoch: 6, Accuracy: @.2000 Epoch: 6, Accuracy: 0.1258
Epoch: 7, Accuracy: @.2250 Epoch: 7, Accuracy: @.2000 Epoch: 7, Accuracy: 0.1000
Epoch: 8, Accuracy: @.2000 Epoch: 8, Accuracy: @.1750 Epoch: 8, Accuracy: 0.1500
Epoch: 9, Accuracy: €.1750 Epoch: 9, Accuracy: €.2758 Epoch: 9, Accuracy: 0.1750
Epoch: 1@, Accuracy: 6.1500 Epoch: 1@ Accuracy: 0.2000 Epoch: 1@ Accuracy: 0.075@

metapath="DMAMD” metapath="AMDMA”

Epoch: 1, Accuracy: ©.2000 Epoch: 1, Accuracy: @.2000

Epoch: 2, Accuracy: ©.1250 Epoch: 2: Accuracy: 9.1750

Epoch: 3, Accuracy: ©.175@ Epoch: 3, Accuracy: ©.1258

Epoch: 4, Accuracy: ©.2258 Epoch: 4, Accuracy: ©.0750

Epoch: 5, Accuracy: 9.1250 Epoch: 5, Accuracy: @.1750

Epoch: 6, Accuracy: ©.1258 Epoch: 6, Accuracy: ©.8750

Epoch: 7, Accuracy: ©.2250 Epoch: 7, Accuracy: ©.156€0

Epoch: 8, Accuracy: ©.1500 Epoch: 8, Accuracy: ©.1500

Epoch: 9, Accuracy: ©.2000 Epoch: 9, Accuracy: ©.1000

Epoch: 13 Accuracy: 0.1250 Epoch: 10, Accuracy: ©.2500
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