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Algorithm 1 DEEPWALK(G, w, d, 7, t)
Input: graph G(V, E)

window size w
embedding size d
walks per vertex
walk length
Output: matrix of vertex representations ® € RIV*¢
1: Initialization: Sample ® from ¢'V'*¢
2: Build a binary Tree T" from V
3: for i =0 to v do
- O = Shuffle(V)
5: for each v; € O do

>

-

6: W,, = RandomW alk(G, v;,t)
4 SkipGram(®, W,,, w)
8: end for

9: end for
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df = pd.read_csv('data.csv', index_col=0)
df.columns = ['user _id', 'item id’, ts', 'dt']
imﬂuﬁﬁ)t'ldﬂ]ltem dHRTBER DTS

dff'user id] ="u" + “df['user id']. astype(str)

df['item_id'] = 'i" + df['item “id"].astype(str)

df.sort values(ts inplace=True)

df.reset_index(drop=True, inplace=True)

# MEERE, —aiERYE (AEERE, FEHRpython)

G = nx.from_pandas_edgelist(df, from node, to node, edge attr=True, create using=nx.Gr
ph()

2 fEtibsEF £

def get_randomwalk(G, node, path_length):
BEMLEFE

‘param G:

:param node: HFTIm
:param path_length: FFHKE
return:

random_walk = [node]

foriin range(path_length - 1):

# IREVELRTIR
temp = list(G.neighbors(node))
temp = list(set(temp) - set(random_walk))
if len(temp) == 0:

break

random_node = random.choice(temp)
random_walk.append(random_node)
node = random node

return random_walk
# SRNERIATBT R
all_nodes = list(G.nodes())
random walks =[]
# BHFBT R
for nin tgdm(all_nodes):

for i in range(sample_count):

random_walks.append(get randomwalk(G, n, seq_len))

3.fEword2veci)ll&t5EBiSElembedding

{#FArRgensim.modelsEBEWord2Vec, BifEEE=F

# {FFAw2vi)llgrembedding

model = Word2Vec(size=10, window=5, negative=10, alpha=0.03, min_alpha=0.0007,
workers=40, seed=9482, sg=1, iter=5)

model.build vocab(random_walks, progress per=2)

model.train(random_walks, total examples=model.corpus_count, epochs=5, report_delay=
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REFERIFFERNitemFuserfiYembedding”T, iRl BASMIEIEELITEYRZEBRILE T
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itz topNEIEiT EE—NMitemiEREUtopNNitem, REFELIREREHE FERER.

# $KEitem id
data=df.drop_duplicates('item _id")[["item id"]].reset _index(drop=True)
# SKEE—NitemAJembedding
foriin range(O 10):
col = "itemid {} deepwalk".format(i)
data[col] = data['item id'l. apply(lambda x: model.wv[x].tolist()[i])
# model BE R {F&EitemAifembedding
restrict w2v(model.wv,data.item_id.tolist())
# SRENE—NitemAYtE(topN
data['sim_list'] = data['item_id'].apply(lambda i: [x[0][1:] for x in model.wv.most_similar(f'{i}',
opn=50)])
data['item id'] = data['item_id'l.apply(lambda x: int(x[1:]))
data['sim_list'] = data['sim_list'].astype(str)
data.to _csv('data/video id embedding content level 4 5.csv')
# ENEUERE M SSim{ER
rows = data.to_sql('ads_ft short video deepwalk embedding’, get_engine 223 tidb5 for fe
ture(), index=False,if exists="replace’)

KT MiBgword2veciembedding, HELfRFIAREERAN, ERS T B MitemiJembeddingE
FEkHitemiJembedding, AEBERIW2vAYapi most_similarEiEit&topn

def restrict w2v(w2v, restricted word_set):
new vectors = []
new_vocab = {}
new_index2entity = []
new_vectors norm = []

for i in range(len(w2v.vocab)):

word = w2v.index2entity[i]

vec = w2v.vectorsli]

vocab = w2v.vocab[word]

vec_norm = w2v.vectors normli]

if word in restricted word set:
vocab.index = len(new |ndex2ent|ty)
new_index2entity.append(word)
new_vocab[word] = vocab
new_vectors.append(vec)
new_vectors_norm.append(vec_norm)

w2v.vocab = new vocab

w2v.vectors = new_vectors
w2v.index2entity = new_index2entity
w2v.index2word = new_index2entity
w2v.vectors norm = new_vectors_norm
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