Mobile positioning datasets In
mobility studies

Rein Ahas

Research professor of Estonian Academy of
Sciences, University of Tartu

** %
* *
* *
* *
* gk
J) —
Euroopa Liit
opa Eesti tuleviku heaks
naal d


http://www.google.ee/url?sa=i&rct=j&q=euroopa+liit+euroopa+regionaalarengu+fond+logo&source=images&cd=&cad=rja&docid=zlofzTeq9jERDM&tbnid=G5FZntA3__dszM:&ved=0CAUQjRw&url=http://www.etag.ee/rahastamine/programm-terve/vormid-ja-abimaterjal/&ei=r5k4UeGBKqqV0QXA84GQCA&bvm=bv.43287494,d.ZWU&psig=AFQjCNF178b18Larj_Uvmoa8rVcnlu7a9A&ust=1362750222546277

New mobilities paradigm (Sheller
& Urry 2006)

o Growing spatial mobility

» Mobile person have more
choices |

» Tourism as lifestyle

e Info- and communication
technology (ICT), virtual



Migration in opened Europe:
(Menz & Caviedes 2010)

and future

e Lower education

» Working abroad with no long plans

» Not decided future, no registration...



Migration from Baltic States
2005 - 2010
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(Eurostat Statistics database 2012; Central Statistical Office of
Poland 2012)



Objective:

 To Introduce mobille positioning based
methodology

» Some examples from commuting
studies: Estonia/Finland



Partners: .

« EMT £

/|

O

,

Il

i [ —

O\ = —

W —
—
—

~l

e
2
2

&

>
=

S

» Eesti Pank, Eurostat, Ministry of Internal Affairs
e Positium LBS

o Universities: Gent, Utrecht, Umea, Utah,
Kentucky, Peking, MIT, ETH

» Euriegio: Central Baltic Interreg IVA Helsinki-
Tallinn Transplan Scenarios



Mobile positioning
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Mobile positioning: locating
mobile phone by radio waves

Active positioning: locating phone(s) with
special query

“Find phone 5035914 for 12:35; 12:45 ......”



Passive positioning — using location
data data from memory files of mobll
operator

*CDR — Call Detall
Record

*ABDR — Anonymous
Bulk Location Data

*Erlang — power in
netw. antennae

DIRECTIVE 2006/24/EC on the retention of data generated in
connection with the provision of publicly available electronic
communications services



Phones moving in Estonian
network cells (CDR):

Anonymous data, privacy of individuals strictly
protected (2002/58/EC; IKS RT | 2007, 24, 127)



Internationa roaming
databases

Estonians using roaming services abroad




Mobile positioning data:

Coordinates: Xx,y,z

Time: ss:mm:hh:dd:y}f

Socio-demo features

Questionnaires

¢
¢

¢

ﬁ MyTable : Select Query

'Ecurd: |4|<|| 1 >|>||He| of 140754

id | pos_usr_id date_stamp X ¥ sek kell_aeg aeg_piv
L [l E745321 4042006 213117 S46258| 6385034 17 21,07135835859 04 21:31
|| 17237 B442077) 4042006 21:31:23) 552184 BIBIEIE 23 21,07305555556) 04 21:31

17238 4468383 4042006 21:31:32 521182 6291719 32 21, 07555525556 04 2.3
|| 17233 T324U79) 4042006 21:31:46) 548368 6593523 46 21,07944444444 04 21:31
|| 172400 4955802 4042006 21:31:53 S48873 8595505 53 21,08135855859 04 21:31
|| 1724 20537109 4.04 2006 21:31:59 523666 B574430 59 21,08305555556 04 21:31
|| 172420 3477966 4042008 M1:3213 BI0G10 B47IT913 2 07027 777TTe 04 2132
|| 17243 287VE3E) 4042006 21:3233) 531464 BSEYTR4 33 21 07583333333 04 21:32
|| 17244 4T46BET 4042006 21:3240 540462 BIEET49 40 A 07T 04 232
|| 17245 8B4 4042006 21:3248 541823 BS9YT02 48 21,08/ 04 21:32
|| 17246 9285808 4042008 21:3254) 525401 BI91443 94 21 05166EEE66Y 04 21:32
|| 17T 41TTE20) 4042006 21:3302) 525401 B591443 02 21 0E722222222 04 21:33
|| 17248 2709285 4042006 23316 545738 B5968I7 16 20011111111 04 21:33
|| 17243) D2B53442) 4042006 21:3327 529317 BATITRI X7 21,07416E66667 | 04 21:33
s 6745321 2042006 4230 546105 6381920 30 9075 050945
|| 17332 B442077) 5042006 94537 53TS08 BSE34 W 9076944444444 05 09:45
|| 17333 44B8383  S04.2006 84540 532388 8366742 40 QPTG 020943
|| 17334 B131983 5042006 94548 546141 6393313 48 905 050945
|| 17335 4954802 4042006 84603 543073 8389033 03 90673 0209468
|| 17336 2037109 5042006 346100 523574 B574245 10 9065444444444 05 09:46
|| 173 9433077 S04.2006 84617 S43623 BI6E3D4 17 9071355883559 02 09.45
|| 17338 3477966 5042006 34525 BSTEOE B4T2836 25 9073611111111 05 09:46

17339 2520233 2042006 %46:32 551749 Bo&1222 32 9075555555556 02 09.46



Passive positioning in Estonia 1 h 8 April 2011
,BIG DATA"




Profiling algorithms:

e Anchor points:
Most probable home location
Work place
School
Second home...

 Activity space:
Regqularly visited area...

e Border crossing:
Entering /leaving points



Segmenting: find commuters with

» Work anchor: Tallinn city
 Home anchor: out of Tallinn city
* Visiting Tallinn 3 x per week or 15< x month
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Mapping cross-border
commuting between Estonia and
Finland



Segmenting individuals/trips:

» Number of visits
» Length of visits
» Geography of visits

e Timing of visits



Mobility of roaming phones between Estonia
and Finland (annual mean for 2009-2011)
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Home anchors of Estonians
- staying 60+ days in Finland
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Number of visitors

Number of visitors

Number of Finns in Estonia
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Monitoring & decision support systems:

) ) i )
@ Viliskiilastajate tdmbekeskuste ja sihtkohtade rakendus - Mozillz Firefox - T oo
File Edit View History Bookmarks Tools Help i -
[aEMH] | [ Viliskalastajate tdmbekeskuste ja siht.. x l& Pdevakava - norden.ee x | -+ | -

6 P www.positium.ee/eas_keskused/ wve | |':." positium eas sihtkohad P | fr

Viliskllastajate tombekeskuste ja sihtkohtade rakendus
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Positium LBS 2013



Conclusions



Conclusions |:

Growing cross-border and long-distance
commuting

Need for additional data sources

Mobile positioning is attractive method:
- Data collection speed

o Low cost

- Can measure ,complicated populations*

Sampling - phone use, switching phones

Potential for monitoring systems



Eurostat feasibility study
(1.02.2013)

2012/S 84-137069 | o
on the use of mobile positioning data for

tourism statistics

» Coordinated by Positium LBS, Est
o Statistics Finland
o Statistics Estonia

> University of Tartu
- [FSTTAR

o



Conclusions |I: Growing cross-
border commuting

« Daily activity space covers both metropolitan
regions

» What is good definition for this connection?
e Functional reqgion? Twin citv?
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Thank you!
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