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• Lifestyle specification of an individual
• Lifestyle spectrum of a group of individuals

http://mobius/

lifespec



A Day in Your Life



Heterogeneous Online Networks

http://www.douban.com/people/49167596/
http://www.douban.com/people/49167596/
http://www.weibo.com/derplough
http://www.weibo.com/derplough


Self-Disclosure

Cross-Domain Posting Hub Sites



ICONNECT Algorithm
Profiles footprints friendship

s



Relational Hierarchical LDA (RH-LDA)



Data

• 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)

Age Gender Residence Relationship Occupation College High School Self description …



Data

• 53 million footprints (check-in, movie, music, events, book, etc.)

• 3 million social links

• 39 million check-ins

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 presentthelifestyle 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
asoneofthebestscience 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 differentcolors indicate differentplaces ofresidence.

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
cities are 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 isdefined 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)).



Mobility Footprints

Average bedtime of different cities

(1M respondents, led by Chinese Medical Doctor 

Association, announced in world sleep day 2013)
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Spectrum Living Patterns

 checkin  movie  book  music  events 

 8:00-12:00 ☀ 12:00-20:00  20:00-8:00   non-local

City
tencent

1:  (☀) office  ( ) ktv  ( ) office

2:  britpop,indie  electronic,indie  japan,jpop

3:  (☀) ( ) airport  internet,ux  ux,internet

4:  cartoon  programing,computer  algorithm,computer

5:  classical literature  sinology  (☀) ( ) institute

6:  taiwan,pop  hongkong,pop  music

7:  music  lecture  movie

8:  ost,japan  classical  classical,piano

9:  drama,comedy  drama,romance  drama,action

10:  ( ) ( ) apartment  (☀) ( ) airport  ( ) private place

11:  taiwan,pop  drama,romance  fiction,chineseliterature
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c) students/graduates from School A
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Spectrum Living Patterns

 checkin  movie  book  music  events 

 8:00-12:00 ☀ 12:00-20:00  20:00-8:00   non-local

City
tsinghua

1:  drama,romance  drama,comedy  drama,action

2:  (☀) school canteen  (☀) snack  (☀) train station

3:  (☀) office  (☀) apartment  ( ) office

4:  taiwan,pop  action,sci-fi  movie

5:  (☀) ( ) airport  ( ) ( ) apartment hotel  (☀) ( ) apartment hotel

6:  ( ) library  ( ) school canteen  (☀) teaching building

7:  japan,jpop  mystery,japan  jpop,japan

8:  drama,romance  pop,western  exhibition

9:  history,chinesehistory  mystery,japan  action,sci-fi

10:  (☀) fast-food  (☀) apartment hotel  ( ) institute

11:  music  investment,finance  get-together

12:  ost,japan  cartoon  folk,inland

d) students/graduates from School B
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Spectrum Living Patterns

 checkin  movie  book  music  events 

 8:00-12:00 ☀ 12:00-20:00  20:00-8:00   non-local

City
BFA

1:  (☀) coffee  (☀) western-food  ( ) bar

2:  drama,romance  drama,comedy  drama

3:  drama,romance  drama,comedy  drama,action

4:  music  movie  get-together

5:  drama,action  action,sci-fi  action,thriller

6:  britpop,uk  ( ) institute  chineserock,inland

7:  fiction,romantic  jazz,western  japaneseliterature,japan

8:  folk,inland  chineserock,rock  taiwan,pop

9:  (☀) freeway  ( ) private place  ( ) freeway

10:  movie  comedy,romance  pop,western
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Similarity Matrix of Lifestyle Spectrum

b) software practitionersa) financial practitioners c) Tsinghua  students/graduates d) BFA students/graduates

b') software practitioners

a') financial practitioners

d') BFA students/graduates

c') Tsinghua students/graduates

 *All the living patterns are translated into English

Figure 9.L ifestyle spectrum s ofdifferentgroupsin term s ofvocation and education.

Fig. 10 show s the sim ilarity m atrix of these cities, w here
green cubesindicate a sm allerdistance (i.e.,sim ilar)and red
cubes stand for a larger distance. M any sim ilarities found
in this m atrix can be explained by geographical proxim ity
and culture hom ology. For exam ple, C hengdu and C hon-
qing have sim ilar lifestyles, w hich is w idely know n to the
public since they are geographically close to each otherand
they share the root of B a-Shu C ulture2. A nother exam ple
is Shanghai and Tianjin, the tw o m ajor seaports in C hina,
w hich w ere both colonized in the 19th century,and forboth
ofthem ,there is a“m other”riverflow ing through theirhin-
terlands (H aihe R iver3 and H uangpu R iver4). It has been
found long ago thata riverplays a key-role in a city’secon-
om y,civilization and culture developm ent[17].

U ser S tudy

In order to further validate our m ethod in the field,w e per-
form ed auserstudy,w hich focused on evaluating thelifestyle
spectrum of a city. O ur study is guided by the follow ing
questions:1)W hetherourm odelcan capture the characteris-
ticsoflifestylesin acity,thusrevealtheintergroup difference

2http://bit.ly/15B2Qvm
3http://bit.ly/ZSHO9T
4http://bit.ly/10tpl5U
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BJ CS CD CQ DL GZ HZ NJ QD SH SZ TJ WH XM XA

Beijing(BJ)
Changsha(CS)
Chengdu(CD)

Chongqing(CQ)
Dalian(DL)

Guangzhou(GZ)
Hangzhou(HZ)

Nanjing(NJ)
Qingdao(QD)

Shanghai(SH)
Suzhou(SZ)

Tianjin(TJ)
Wuhan(WH)
Xiamen(XM)

Xi’an(XA)

different

similar

Figure 10.Sim ilarity m atrix oflifestyle spectrum w.r.t15 cities.

betw een differentcities? 2)W hether ourm ethod can reveal
diverse lifestyles of a city,thus can uncover the intragroup
variations?

Participants. W e recruited 36 participants (aged 21–45,20
m ales and 16 fem ales)w ho reside in 6 cities,including B ei-
jing (B J),Shanghai(SH ),G uangzhou (G Z),H angzhou (H Z),
C hengdu (C D ),and X iam en (X M ) (6 participants for each
city),and allofthem have lived in theircities form ore than
8 years.

Baselines. In term s of learning the lifestyle spectrum , w e
com pared ourm odel(R H -LD A )w ith tw o baselines: 1)The
hLD A m odel, w hich only considers w ords of a docum ent
(i.e.,footprints). 2)The RTM m odel,w hich only leverages



Intergroup difference and intragroup
variations (place of residence)

36 participants

aged 21-45

20 males 16 females 

6 for each city

8+years

Train models for 6 cities

Select based on lifestyles

RR: correctly inferred/all

Collect social data

Pick a path in the spectrum

Measured by JS



Mobility Footprints



LifeSpec as A Data Repository

 Scientific Research

 Sociology

 Economics

 Public health

 Industry Applications

 Recommendation

 Advertising



Summary

Computational framework for exploring urban lifestyles

 IConnect: identifying connected user accounts based on self-
disclosure

RH-LDA: relational-hierarchical model for summarizing lifestyles

 LifeSpec as a data platform for scientific and industry applications



Thanks!
Xing Xie

Microsoft Research Asia


