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LifeSpec跨平台用户行为数据集
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• 4 (major) networks: Jiepang, Weibo, Douban, Dianping
• 1.4M+ unique (deterministically identified) users accounts
• Heterogeneous footprints: tweets, photos, check-ins, movies, books, 

music, offline events, online purchase history, etc. 
• Rich user profiles integrated from different sites (publicly available)

LifeSpec跨平台用户行为数据集

Age Gender Residence Relationship Occupation College High School Self description …
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• 53 million footprints (check-in, movie, music, events, book, etc.)
• 3 million social links
• 39 million check-ins

LifeSpec跨平台用户行为数据集

city Shanghai B eijing G uangzhou Tianjin H angzhou H ongkong X iam en Suzhou N anjing C hengdu W uhan X ian

users 417,681 162,764 53,089 15,490 34,322 12,599 10,123 19,673 21,558 23,372 20,975 15,261

F
o
o
tp
ri
n
ts

check-in 25,178,189 5,898,447 1,092,138 392,943 619,219 424,650 369,231 560,274 414,202 327,634 321,646 229,678

m ovie 1,661,214 1,466,479 171,789 118,775 238,721 57,003 70,172 89,706 174,664 191,042 166,337 123,223

m usic 766,165 737,254 85,953 60,658 103,936 30,313 29,716 39,701 82,513 88,426 76,316 62,876

book 402,318 387,138 51,913 28,188 57,835 18,117 18,516 19,521 44,345 42,241 44,804 28,435

event 609,076 803,158 101,246 52,133 78,587 18,277 20,889 27,400 46,788 66,640 44,764 72,902

total 28,616,962 9,292,476 1,503,039 652,697 1,098,298 548,360 508,524 736,602 762,512 715,983 653,867 517,114

Table 1.Sum m arization ofcollected footprints for differentcities(partially presented due to page lim it).

Vocation and E ducation.Fig.9a,b presentthe lifestyle spec-
trum s fortw o vocationalgroups: financialpractitioners and
softw are practitioners, each of w hich contains 1,000 sam -
ples.A s is show n,the m ostcom m on living pattern forthese
financialpractitionersisreading econom icsbooksand checking-
in atapartm enthotel(indicating thatthey are often on busi-
nesstrips).H ow ever,forsoftw are practitioners,reading pro-
gram m ing books is their m ost-typical living pattern,w hich
m akes perfectsense. N ode 6 (N 6 for short,sim ilarly here-
inafter) in Fig.9a targets a subgroup ofindividuals w ho are
probably w orking forbanks. C om pared w ith softw are prac-
titioners, the result suggests that these financial practition-
ers live a chicer life,e.g.,m ore often they show atbars and
scenic places (N 3,N 11 ofFig.9a),w hile the softw are engi-
neersare stillcoding orreading program m ing booksatapart-
m entoroffice (N 6,N 9 ofFig.9b).

Fig.9c and Fig.9d are lifestyle spectrum s ofgraduates and
students from tw o universities: Tsinghua U niversity (know n
asoneofthe bestscience and engineering university in C hina)
and B eijing Film A cadem y (B FA ),w hich graduated m any
fam ousalum niin film ing industry such asY im ou Zhang and
K aige C hen. The results (generated w ith 300 sam ples for
each group)show thattheirlifestyles w idely differfrom each
other,e.g.,N 1 in Fig 9c revealthatm oststudents/graduates
in B FA go to bar and w estern food restaurants frequently
and their m usic tastes are m ore diverse than Tsinghua stu-
dents/graduates. In addition, students and graduates from
Tsinghua are autom atically categorized into tw o subgroups:
Living patterns rooted atN 2 revealm any characteristics ofa
studentsuch as“teaching-building”;w hile the living pattern
ofN 3 iscom m only shared by w orking people.
G ender and sexualorientation.Sex difference is intensely
studied in sociology and socialpsychology. B ased on self-
identified sexualorientation provided in users’profiles,w e
random ly sam pled 500 hom osexualm en and w om en to gen-
erate the lifestyle spectrum s, as depicted in Fig.11a,b. In
2006,C hina w as estim ated to have 5–9 m illion hom osexual
m en am ong 452 m illion adultm ales (aged 15 to 64)[12].To
be com parable, w e sam pled 45,000 heterosexual m en and
w om en (for each), and generated their lifestyle spectrum s.
A s a result,som e characteristic living patterns forhom osex-
ualm en/w om en are prom inently revealed,e.g.,w atching ho-
m osexualm ovies,gym ,and reading tanbibooks (describing
the love betw een boys). For hom osexualw om en,how ever,
the living pattern “w atching hom osexual m ovie”is not as
dom inantas forhom osexualm en. A nother rem arkable sig-
nalim plied by the resultisthata certain num berofhom osex-
ualm en are students(N 10 in Fig.11a).N ote thatsociallinks
are also leveraged in our m odelfor learning lifestyle spec-

(a) hom osexualm en (b) hom osexualw om en

Figure 8. Socialgraph ofhom osexualm en and w om en in our dataset,
w here differentcolorsindicate differentplacesofresidence.

trum s. Fig.8 is a visualization oftheir socialgraphs (using
O penO rd layout[20]foredge-cutting and com m unity clus-
tering),w here w e rem oved 21 isolated nodesforhom osexual
m en and 27 for hom osexualw om en. It’s clear thatthe gay
com m unity has a m uch strongersocialconnections than the
lesbian com m unity. The genderdifference betw een hetero-

sexualm en and w om en is also significant, e.g.,m en w atch
m ore sci-fi and action m ovies w hile w om en preferrom ance
m ovies (N 1 ofFig.11c,d).N 2 and N 4 ofFig.11c m ay refer
to tw o kinds of m en: m en w ho spend m ore tim e on career
vs. m en w ho spend m ore tim e w ith fam ily. For w om en,
regardless of w hich subgroup they belong to, they all love
shopping (N 1 ofFig.11d).A m ajority group offem ales like
Taiw an orw estern pop-style m usic (N 2 ofFig.11d). M any
typicalliving patterns for C hinese w om en are also brought
to light,such as shoe-store,hot-pot,snack,bread and K TV
(N 3,4,7,11,13 ofFig.11d).

Place ofR esidence. W e generated the lifestyle spectrum of
15 cities in C hina using 10,000 sam pled citizens for each
city,e.g.,Fig.3 show s the resultofB eijing (results ofother
citiesare notvisualized here due to space lim it).M eanw hile,
w e calculated the sim ilarity of lifestyle spectrum s betw een
different cities based on H ausdorff distance [28], w hich is
com m only used asa sim ilarity m easure betw een tw o sets.

Specifically, a lifestyle spectrum T can be represented by
a set containing all the lifestyles (i.e., paths). C onsider a
lifestyle las a pointin a m -dim ension space,w here m isthe
num berofunique footprints.Foreach footprintf thatoccurs
in som e living pattern S 2 l,w e assign the dim ension in l
thatcorresponds to f w ith the proportion ofpeople w ho ex-
hibitlifestyle l.Then the distance betw een any tw o lifestyles
can be calculated using the Euclidean distance. H ence,the
H ausdorffdistance betw een T1 and T2 is defined as

dH (T1,T2) = m ax(m ax
l2 T 1

m in
l02 T 2

d(l,l0),m ax
l02 T 2

m in
l2 T 1

d(l,l0)).
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Partially Overlapped Users

CA B
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XPTrans: User Representations

Overlapping
users

Pair-wise
regularization
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实验结果

User
set

Weibo tweet entity to
Douban movie

RMSE MAP

A Auxiliary platform data!

C 0.779 0.805

B 1.439 0.640

User
set

Douban book to
Weibo social tag

RMSE MAP

A 0.429 0.464

C 0.267 0.666

B Auxiliary platform data!

NO Transfer

User
set

Weibo tweet entity to
Douban movie

RMSE MAP

A

C 0.715 0.821

B 0.722 0.820

User
set

Douban book to
Weibo social tag

RMSE MAP

A 0.374 0.533

C 0.236 0.705

B

Transfer via Different
Latent Spaces
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知识图谱

Rich Image

Description 

Birth date/Place 

Net Worth

Organizations 

Parents

Education

Ted Talks

Timeline

… 

Sports 
Entertainment 

Real Estate

Hotels/Restaurants

Places/Attractions  

Fictional Characters

Apps & Games

Scientific Concepts

Historic Events

Doctors/Lawyers

>17B Facets& Relationships 
Dozens of domains 
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结合异构知识的推荐
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• MovieLens-1M

– 1-step subgraph includes category, director, writer, actors, language, 
country, production date, rating, nominated awards, and received awards

• IntentBooks

– 9-month Bing query logs, apply entity linking to find out book entity
– 1-step subgraph includes category, author, publish date, belonged series, 

language, and rating

数据
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• CKE(ST), CKE(SV), CKE(TV): only two types of knowledge
• LIBFM(STV): all knowledge as raw features
• BPRMF+STV: not joint-learning 

实验结果
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基于跨平台位置数据的行为预测
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Regularity
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Conformity
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Main Idea



结合跨平台异构数据的推荐系统

Conformity Term (Check-in Data)
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Regularity Term (Heterogeneous Data)



结合跨平台异构数据的推荐系统

Gravity Model
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Two-level Sparsity



结合跨平台异构数据的推荐系统

RCH Model
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数据
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实验结果
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实验结果

Acc@topP

Acc@topP for different type of days and time 
slots
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• 数据

– 跨平台用户数据链接

– 用户数据与隐私保护的平衡
• 方法

– 深度学习与知识图谱的应用

– 可解释推荐系统

– 与心理学、社会学、脑科学等领域的结合

未来展望
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