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GO¢ calismalari ve biyuk veri

GO¢ ve multeci calismalarinda klasik veri kaynaklari sinirhdir:
e Resmi istatistikler duzenli toplanmamis olabilir

e Duzensiz goc ile ilgili veri olmayabilir

n i

e Ulkeden ulkeye “multeci,” “gd¢cmen” gibi temel tanimlar farkhlik

gosterebilir

Blyuk veri kaynaklari (6r. cep telefonu verisi, uydu goruntuleri,
sosyal medya verisi) bazi durumlarda eksik bilgileri tamamlamak
icin kullanilabilir.

Salah, A. A. (2022). Can big data deliver its promises in migration research?. International Migration, 60(2), 252-255.



Ozel sektor ve biiyiik veri

« Cep telefonu verisi,

« Uydu goruntuleri,

« Sosyal medya icerigi,

 Giyilebilir algilayicilar, akilli saatler,
 Altyapi kullanimi (6r. demiryollari),

« Emlak sitelerinin verileri,

« Cok oyunculu buyuk bilgisayar oyunlari,

... binlerce insanin kullandigi herhangi bir sistemde
b|r|

K r
Salah, A.A., E ?Q)rkmaz If Bircan (eds.), Data Science for Migration and Mobility, Proc. British Academy,
Oxford University Press, 2022.



Cep telefonu verisi ile refah diizeyi
kestirimi

Table 1. Summary statistics for primary data sets. Phone survey data were collected by the authors in Kigali, in collaboration with the Kigali Institute of
Science and Technology. Call detail records were collected by the primary mobile phone operator in Rwanda at the time of the phone survey. Demographic
and Health Survey (DHS) data were collected by the Rwandan National Institute of Statistics. N/A, not applicable.

Summary statistic Phone survey Call detail records DS pns

(2007) (2010)
Number of unique individuals 856 1.5 million 7377 12,792
Data collection period July 2009 May 2008-May 2009 Dec. 2007-Apr. 2008 Sept. 2010-Mar. 2011
Number of questions in survey 75 N/A 1615 3396
Primary geographic units 30 districts 30 districts 30 districts 30 districts
Secondary geographic units 300 cell towers 300 cell towers 247 clusters 492 clusters
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Blumenstock, J., Cadamuro, G., & On, R.
(2015). Predicting poverty and wealth from
mobile phone metadata.

Science, 350(6264), 1073-1076.




Cep telefonu verisi ile refah diizeyi
kestirimi

Blumenstock, J., Cadamuro, G., & On, R.
(2015). Predicting poverty and wealth from
mobile phone metadata.

Science, 350(6264), 1073-1076.




Veri isbirlikleri

‘Veri isbirlikleri 6zel sektor ve kamu arasinda veri
paylasimi ve istatistik hesaplamaya dayanan
isbirlikleridir.’

‘Sektorler arasi veri paylasiminin riskleri ve getirileri iyi
anlasilmazsa, 0zel sektor riskten kacacak ve verinin
ikincil kullanimt ile sosyal etkisi azalacaktir.’

Verhulst ve Young. "The potential and practice of data collaboratives for migration."” Salah et al. (eds.) Guide to
Mobile Data Analytics in Refugee Scenarios. Springer, Cham, 2019.



Cep telefonu verisini nasil
kullanabiliriz?

01 02 03

Telefona kurulu Dogrudan Operatorin cep
bir uygulama ile telefona kurulu telefonu konusma
(veri toplayan) bir uygulama ile ve veri transferi

baska bir sistemin kayitlari
etkilesimi ile (CDR/xDR) ile

Salah, A A, T. Bircan, E.E. Korkmaz, "New data sources and computational approaches on migration and human
mobility," in Data Science for Migration and Mobility, 2022




MIT Reality Mining

Friends and Family

Mobile Data Challenge

LiveLab

Device Analyzer

Phonelab

Sensible DTU

Copenhagen Networks
Study

Cep telefonu verisi

Nokia telefonlar: Bluetooth cihazlar, yer bilgisi,
arama ve SMS loglari

Akilli telefon: yer bilgisi, arama/SMS, baz
istasyonu uzaklik, anketler

Nokia telefonlar: Bluetooth cihazlar, yer bilgisi,
arama, SMS, uygulama ve medya kullanimi, pil
durumu, akustik veri

iPhone verisi: arama, SMS, tarayici ge¢misi,
ivme Olcer, pil, ekran, uygulama kullanimi, baz
istasyonu/kablosuz ag ID

Android telefonlar: uygulama, kablosuz ag, pil
ve arama kayitlari

Android telefonlar: yer, pil, kablosuz ag, baz
istasyonu verisi

FB verisi, okul performansi, cep telefonu
Android telefonlar: kablosuz ag, arama, SMS,
baz istasyonu

Android telefonlar: baz istasyonuna uzaklik,
arama, SMS, FB arkadas baglantilari
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Cep telefonu arama kayitlari (CDR)

* Cok genis kapsam
e Belli senaryolar igin kullanicilardan ayrica izin almadan g¢ahsilabilir
e Zamansal ve uzamsal detayi ylksek

e Zor elde edilen bir veri
e Hassas veri

Dezava ntaJ Ia Il J e Gerekli oldugu durumda bilgilendirilmis onam alinmasi zor

e izin alinmayacaksa anonim ve gruplanmis sekilde calisiimasi gerekli




CDR (ses)

HR_ORG |TLFN_A | TLFN.B |CD_GEO_A | CD_GEO_B | DT_ORG CD_SNTD | CD_ERB | CD_CCC | QT_DUR

20:05:31 | XXX YYY 3 11 20140519 | 2 1562 568 33
HR_ORG | TLFN_A | TLFN_.B | CD_GEO_A CD_GEO_B DT_ORG CD_SNTD QT_TRFG
15:53:54 | XXX 77z 3 25 20140506 | 2 1
Kullanim Sosyal Ag Hareketlilik
Konusma siresi Digum dereceleri Hareketlilik capi

Gunlik konusulan kisi
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CDR/xDR verisi

D4D Ivory Coast CDR 2011-2012 5 milyon Antenler arasi iletisim (saatlik), 50k anten
(1 year) seviyesinde hareketlilik; 500k ilge
seviyesinde hareketlilik; 5k iletisim agi

D4D Senegal CDR 2013 (1year) 9+milyon  Antenler arasi iletisim, 300k kullanici
hareketlilik
Telecom lItalia CDR, elektrik kullanimi, hava 2014 300+k Milano ve Trento

durumu, yagmur miktari,
haberler, Tweet’ler

Telefonica Adim sayisi, hastane yatiglari, 2013 (3 hafta) 500+k Londra
ulasim, Twitter, sug verisi
D4R Tirk Telekom CDR, “miilteci” isaretleri 2018 1 milyon Turkiye’de Suriyeli multecilerin hareketliligi
HummingBird xDR, CDR 2020-2021 - Turkiye’den Avrupa’ya gog
Turkcell

Salah, A.A., "Mobile data challenges for human mobility analysis and humanitarian response," in M. McAuliffe
(ed.) Research Handbook of International Migration and Digital Technology, Edward Elgar, 2021.



Data for Development
Yarismasi (D4D)

« Data for Development Challenge, France Telecom & Orange Cote
d’lvoire ve Fildisi Sahilleri HUkUmeti tarafindan organize edildi,

« 90 arastirma grubu katildi,

« 267 basvuru geldi, 166 grup veritabanina eristi,

« 5 milyon kullanici, 16 aylik veri,

- Katilimcilar yarisma sonunda veriyi silmek zorundaydi,

- |kinci D4D Yarismasi Senegal ve Katar verisi ile yapild.

Blondel, Vincent D., et al. "Data for development: the D4D Challenge on mobile phone data." arXiv preprint
arXiv:1210.0137 (2012).



Data for Development
Yarismasi (D4D)
 Saat bazinda antenler arasi trafik,

« 50,000 musteri icin ikiser haftalik periyotlarla anten seviyesinde
konusma kaydi

« 500,000 musteri icin butun veri toplama araliginda ilce
seviyesinde konusma kaydi

« 5,000 musteri icin iletisim ag|

Blondel, Vincent D., et al. "Data for development: the D4D Challenge on mobile phone data." arXiv preprint
arXiv:1210.0137 (2012).



Kisisel bilginin ortadan
kaldirilmasi
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Figure 1| (A) Trace of an anonymized mobile phone user during a day. The dots represent the times and locations where the user made or received a call.
Every time the user has such an interaction, the closest antenna that routes the call is recorded. (B) The same user’s trace as recorded in a mobility database.
The Voronoi lattice, represented by the grey lines, are an approximation of the antennas reception areas, the most precise location information available to
us. The user’s interaction times are here recorded with a precision of one hour. (C) The same individual’s trace when we lower the resolution of our dataset
through spatial and temporal aggregation. Antennas are aggregated in clusters of size two and their associated regions are merged. The user’s interaction
are recorded with a precision of two hours. Such spatial and temporal aggregation render the 8:32 am and 9:15 am interactions indistinguishable.

De Montjoye, Y. A., Hidalgo, C. A,, Verleysen, M., & Blondel, V. D. (2013). Unique in the crowd: The
privacy bounds of human mobility. Scientific reports, 3, 1376.



Multeciler icin Buyuk Veri
(D4R) Yarismasi

200K multeci ve 800K diger musterilerden, bir yillik veri.

1- Baz istasyonu (anten) pozisyonlari

2- Antenler arasi trafik, saat bazinda.

Toplam konusma sayisi ve dakika cinsinden toplam, “multecilerden” ve
“multeci olmayanlardan” olarak iki ayri grupta.

3- Detayl hareketlilik verisi, kiicuk bir kullanici kiimesi icin, ikiser haftalik
periyotlarda, anten seviyesinde.

4- Detaysiz hareketlilik verisi, kicuk bir kullanici kimesi icin, batin sene,
ilce seviyesinde.

Salah, A. A., Pentland, A., Lepri, B., Letouzé, E., Vinck, P., de Montjoye, Y. A., Dong, X., Dagdelen, O. (2018). Data
for Refugees: The D4R Challenge on Mobility of Syrian Refugees in Turkey. arXiv preprint arXiv:1807.00523.



D4R Konulan

Guvenlik
Siddet, hirsizlik, insan kacakgihg

Saghk
Hastanelere erisim, salgin hastalik ve asilama modelleri
Egitim
Okullara erisim, dil egitimi
Issizlik
Issizlige veya mevsimsel islere bagh hareketlilik, kaynak yonetimi

Sosyal entegrasyon
Olaylara ve kurumlara bagli entegrasyon endikatérleri, ayrisma

Salah, A. A., Pentland, A., Lepri, B., Letouzé, E., Vinck, P., de Montjoye, Y. A., Dong, X., Dagdelen, O. (2018). Data
for Refugees: The D4R Challenge on Mobility of Syrian Refugees in Turkey. arXiv preprint arXiv:1807.00523.



Proje kosullari

Veri korunumu ile ilgili detayli anlasma imzalanmasi
Kurumda kalicl kadroda bir arastirmacinin yoneticiligi
Projeyi anlatan teknik bir dokimanla basvurulmasi

Projenin multecilere ne gibi katkilari olacaginin
detaylandiriimasi



Temel etik konular

Onam Sorumluluk ve hesap verilebilirlik
Veri sahiplerinin veri paylasimina izin Acik yasal dokiiman

vermis olmasi

Koruma Tasarim asamasinda veri korunmasi
Bireylerin izlenemiyor olmasi Verinin toplanmasi asamasinda

. anonimlestirme
Saklama, arsivileme

Verinin sinirli kullanimi Sinirlama
Tdm kurumdaslari kapsamayan, bireysel
Enformasyon ,
, - sozlesme
Once zarar verme' prensibi
Duzeltme ve itiraz Vinck, P., Pham, P. N., & Salah, A. A. (2019). “Do No Harm” in
Ki§isel bilgi tutulmamasi the Age of Big Data: Data, Ethics, and the Refugees. In Guide

to Mobile Data Analytics in Refugee Scenarios (pp. 87-99).
Springer, Cham.
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Hareketliligin modellenmesi
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Alisik ST, Aksel DB, Yantac¢ AE, Baruh L, Salman S, Kayi |, Igduygu A, Bensason | (2019). UDMIT: an urban

deep map for integration in Turkey. In Data for Refugees Challenge Workshop



Sosval entegrasyon
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Bakker M, Piracha D, Lu P, Bejgo K, Bahrami M, Leng Y, Balsa-Barreiro J, Ricard J, Morales A, Singh V, Bozkaya B,
Balcisoy S, Pentland A (2019) Measuring fine-grained multidimensional integration using mobile phone
metadata: the case of Syrian refugees in Turkey. In: Data for Refugees Challenge Workshop



Sagliga erisim
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Nurmber of Rebigee Residents

Fig. 2. Map with red pins showing the locations of current MHCs over the choropleth
which illustrates the density of refugee residents at different districts in Istanbul.

Altuncu T, Sevencan N, Kaptaner AS (2019) Optimizing the access to healthcare services in dense refugee
hosting urban areas: a case for Istanbul. In: Data for Refugees Challenge Workshop



Salginlarin yayilimi
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Prefectures affected by the epidermic (R0: 18, SC refugess: 12.18)

Prefectures sffected by the epidemic (R0: 18, S0 refugees: 12.16%)
~96% of ratugess contacts with furkish ctizens (.2 homogeneous meang)

80% of refugess contacts with turkish ctizens

Bosetti, P, Poletti, P, Stella, M., Lepri, B., Merler, S., & De Domenico, M. (2019). Reducing measles risk in Turkey
through social integration of Syrian refugees. In Data for Refugees Challenge Workshop.
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Acil durumlar ve felaketlerde
hareketlilik

Legend
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Anormal durumlarin tespiti
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Figure 4 MMPP results for cell tower 113 (Arrah). In the top plot, the red line denotes the hourly and daily
averages and the dark line denotes the observed calling volume. The plot in the middle shows the
predictions of having an event, with the annotated events marked below.
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Gundogdu, D., Incel, O.D., Salah, A.A. et al. Countrywide arrhythmia: emergency
event detection using mobile phone data. EPJ Data Sci. 5, 25 (2016).



The 'Data for Refugees Challenge' Study

Provides evidence-based insights into issues of refugee health, education,
unemployment, social integration, safety, and security

Serves as a sourcebook for refugee policy interventions based on big data
analysis

Describes best practices for ethically processing sensitive data on refugee
mobility

Presents results from the first big data challenge on refugees, offering

insights into the dynamics of the Syrian refugee population in Turkey,
currently the world’s largest refugee population

Albert Ali Salah - Alex Pentland -
Bruno Lepri - Emmanuel Letouzé
Editors

Guide to Mobile
Data Analytics

in Refugee
Scenarios

The ‘Data for Refugees Challenge’ Study

¥} Springer




Open Algorithms (OPAL) sistemi
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Letouzé, E. (2019). Leveraging Open Algorithms (OPAL) for the Safe, Ethical, and Scalable Use of
Private Sector Data in Crisis Contexts. In Guide to Mobile Data Analytics in Refugee Scenarios
(pp. 453-464). Springer, Cham.



FlowMinder — FlowKit Sistemi

Flow Machine

Sample CDR Agareaated
Data
Aggregated

Repons

Flow Client App

h
(Python) (Cupyten)

Flow DB

https://flowminder.github.io/FlowKit/.



https://flowminder.github.io/FlowKit
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Hummingbird Projesi

HumMingBird

« Temel hedef: GO¢ konusunda veri eksiklerini gidermek
« 16 kurum, 10 tlke, H2020 RIA (2019-2023).
« Hedefler

« GO¢ konusundaki temel belirsizlikleri tespit etmek, kavramlari tekrar
degerlendirmek

« GO¢ oruntulerini bulmak, projeksiyonlar yapmak,

« AB'nin gog politikalarina bilgi saglamak,

 Nitel senaryolar hazirlamak,

« Buyuk veri kaynaklari ile go¢ ve gocmenler hakkinda bilgi edinmek



HumMingBird Calistayi

Expert workshop, Istanbul
'Making the most of mobile phone data to map migration’

17-18 Kasim 2022, Bogazici Universitesi

Davetli konusmacilar:

Joshua Blumenstock, (University of California, Berkeley)
Stefano Maria lacus, (European Commission)
Linus Bengtsson, (FlowMinder)

Ozet yollamak icin son tarih: 15 Haziran
https://easychair.org/conferences/?conf=hmb2022
https://hummingbird-h2020.eu/news/event-items/EW17112022



https://easychair.org/conferences/?conf=hmb2022
https://hummingbird-h2020.eu/news/event-items/EW17112022

nature > news feature > article a natureresearch journal

NEWS FEATURE - 29 MAY 2019

Can tracking people through phone-call data
improve lives?

Researchers have analysed anonymized phone records of tens of millions of people in low-
income countries. Critics question whether the benefits outweigh the risks.

Amy Maxmen

B @
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@SzassTam
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