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tl:dr

* Online advertising platforms provide
information on how many of their users match
certain targeting criteria

* How many female Facebook users in Geneva
City used to live in France and use an iPhone 8
(Plus) on 4G to access FB? Answer: 1,200.

* This type of information can be used to
monitor online gender gaps, income
inequalities, migration and more

*Supported by FB, LI, IG, Google, VK, ... ..




Facebook’s Advertising Platform

People who live in this location » Audience size
/'\ Your audience
Switzerland selection is broad.
I i This requires a

@ switzerland Specific Broad large budget.

@ Include Browse
Potential Rgach:3,800,000 peop@

®Mun|( <
Locations € ‘ _C‘“‘/\ Kt call e Estimated daily results
Dijon® San t Gallen = Reach
|echtenste|n S A4S 870-5,400 0
J\ L’J
S witzerland {
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}/ The accuracy of estimates is based on factors
b, Trento@ s past campaign data, the budget
N \é bt A
mLyon Aosta you tered and market data. Numbers are
Milan . : provided to give you an idea of performance
© @ Drop Pin '

for your budget, but are only estimates and
don't guarantee results.

Add locations in bulk !

Were these estimates helpful?

Age © 13w - 65+ w

Gender @ m Men Women
‘ https://www.facebook.com/adsmanager/creation/
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Gender Gaps on Facebook

People who live in this location
Switzerland
@ Switzerland
@ Include Browse
Your audience location has been changed from Geneva to X

Switzerland. Undo change

Locations €

,/"‘ﬁh/\ + 0]

Dijon,, P T sankt Gallen '
\ S ?iechténstein L
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- ("k.
m J/Sf\ .\7 / WTrento@
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Add locations in bulk

Age © 13w - 65+w

Gender © All m Women

Audience size

/\ Your audience
selection is broad.

I - This requires a

Specific Broad large budget.

Potential Refgh:1,900,000 peopleD

Estimated daily results
Reach
840-5,200 i

'he accuracy of estimates is based on factors

performance for
e only estimates and don't

guarantee re:

Were these estimates helpful?



Gender Gaps on Facebook

People who live in this location

Switzerland

@ Sswitzerland

@ Include
Your audience location has been changed from Geneva to

Switzerland. Undo change

Locations €

GRS
Dijon M ooankt Gallen

?iechtenstein
Switzérland j\’:\z

r 4
@Lyon G)Aos a

G)Mllan

Add locations in bulk

Age O 13w - 65+ w

Gender © All Men m

Browse

(2L
ﬁ&é/mw\g Trento@

© DropPin €

Audience size

/\ Your audience
selection is broad.

I - This requires a

pecific Broad large budget.

Potential Re&g¢h:1,900,000 peopleD

Estimated daily results

2]

Reach

840-5,300 (£
S|

The accuracy of estimates is based on factors

such as past campaign data, the budget you've
entered and market data. Numbers are

provided to give you an idea of performance for

your budget, but are only estimates and don't
guarantee results

Were these estimates helpful?



Gender Gaps on Facebook

People who live in this location ¥

Audience size

/'\ Your audience
selection is broad.
I - This requires a
& i Specific Broad large budget.
ndia
@ Include = Browse Potential Reégch:300,000,000 pe@
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Add locations in bulk

Age © 13w - 65+ w

2r O u Men Women

Were these estimates helpful?



Gender Gaps on Facebook

Audience size
People who live in this location ¥

/'\ Your audience

selection is broad.
I il This requires a
Specific Broad large budget.
@ India g 3
@ Include Browse Potential ReaQh:230,000,000 peo@
- l Tajikistan
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: ran - > f Chinz
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. . Were these estimates helpful?
Add locations in bulk
Age © 13w - 65+ w




Gender Gaps on Facebook

Audience size
People who live in this location #
/'\ Your audience
selection is broad.
India I i This requires a
Specific Broad large budget.
@ India S
@ Include Browse Potential Reakh:64,000,000 peopl@
g Tajikistan
L l Afghanistan { ° & L Estimated daily results
- ran - > f Chin:
Locations @ F &\< kA + Reach
S 4 900-30,000 O
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hudi United (h S\t—ﬁ { e
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omalia

Add locations in bulk

Were these estimates helpful?

Age® 13w - 65+ w



www.digitalgendergaps.org

Digital Gender Gaps

Measuring digital gender inequalities in real-time

Using big data to measure global gender gaps
in internet and mobile access

Tracking progress on gender inequalities in internet and mobile access and use is more important than ever to ensure that women benefit from the digital revolution. Data on
gender gaps in internet and mobile phone use and access are significantly lacking geographical coverage, comparability, and are slow to be updated

We show how big data can help close this gender data gap and measure progress towards this important development goal in real-time.

Latest indicators Project details Team

See the background of the project, and an overview of Meet the project members.

Check out the latest internet and mobile gender gap
how the data is collected and processed.

indicators.
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www.digitalgendergaps.org

Report - 201 8-1 2-09 * nternet GG - ITU \’H 4 Share ‘ Export o, l
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www.digitalgendergaps.org

Report - 2018-12-09




www.digitalgendergaps.org

Report - 2018-12-09

\ Internet GG - Online [ 83 Share ‘ Export &, ]
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www.digitalgendergaps.org

Report - 2018-12-09
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Modeling Internet Access Gender Gaps

Online Model ||Onl.-Offl. Model || Offline Model
Intercept 0.933" 0.932" 0.933"
(0.006) (0.005) (0.007)
FB GG (age 18+) 0.071% 0.093"
(0.011) (0.017)
log(GDP per capita) 0.018*
(0.008)
GGGR - Literacy —0.018
(0.016)
GGGR - Education —-0.019
(0.019)
Internet Penetration 0.040"
(0.009)
GGGR - Tertiary Educ. 0.032
(0.021)
GGGR - Economy 0.043™
(0.014)
GGGR Score —0.024
(0.012)
Adjusted R-squared 0.691 0.791 0.615
# predicted countries® 152 127 132
“* p<0.001, " p<0.01, * p<0.05. e ¥ | 4

“Using Facebook ad data to track the global digital gender gap”, do i juiondooly K“
M. Fatehkia, R. Kashyap, I. Weber, World Development, 2018 e e .



Device Type as Proxy for Income

People who live in this location

inaia
@ Bihar

@ Include =

Locations @ .
Lucknow

.\‘

> @atna
JAllahabad AT Q

Varanasi

4 -’ A

Add locations in bulk

Age © 13w - 65+ w

Gender § n Men Women

Kathmandu ]
Thimphu_

~ ®
\1_,/\i &3anakpur “phankuta
.'\/\\‘/"\H/

,Bhagalpur

@ Drop Pin

Audience size

/\ Your audience
/ selection is fairly
I broad.

Potential Re@ch:12,000,000 peo@

Estimated daily results
Reach
5,400-34,000 i

m

Were these estimates helpful?



Device Type as Proxy for Income

People who live in this location ¥

@ Delhi
@ Include

Rohtak
Kharkhoda

Locations €

~ New Delhb

\ NN
) " Ve A

Gurugram |
|

Add locations in bulk

Age © 13w - 65+ w

Gender © u Men Women

Browse

Greater Noida
@ Drop Pin

Audience size

il

Potential Reagh: 14,000,000 peop@

Estimated daily results
Reach
4,300-27,000 0

Your audience
selection is fairly
broad.

Were these estimates helpful?



N

India

@ Bihar
@ Include Browse
®Kathma'ndu tin. 1)
d , Thlmphu@
Hetauda ®Ganstok —2h
Locations € ® W +
g ~ Janakpur
Lucknow . Dhanku;'e\) : =
AN E
Rangpur ¢
JAllahabad

‘ -
Varanasi

L. _Raishahi

@ Drop Pin d
JAsansol 7 <

Dhanbad.

Add locations in bulk

Age O 13w - 65+ w
Gender © Men  Women
Languages @

INCLUDE people who match at least ONE of the following €@

Behaviours = Mobile Device User

Detailed t: Facebook access (mobile): feature phones

Suggestions Browse

Audience size

l/'/\

Specific Broad

Potential R@O0,000 peo@

Estimated daily results

Reach

3,600-22,000 Li ]
[Ee————

Your audience
selection is fairly
broad.

The accuracy of estimates is based on factors
such as past campaign data, the budget you've
entered and market data. Numbers are
provided to give you an idea of performance for
your budget, but are only estimates and don't
guarantee results

Were these estimates helpful?



India

@ Delhi

N

@ Include = Browse
Rohtak
Kharkhoda

Locations €

Y
L

* v Greater Noida
@ Drop Pin

Add locations in bulk

Age © 13w - 65+ w

Gender Men  Women

Languages @

INCLUDE people who match at least ONE of the following €

Behaviours > Mobile Device User

Detailed Facebook access (mobile): feature phones

Suggestions Browse

Audience size

/\ Your audience
I / selection is fairly

broad.
Specific Broad
Potential R@OOOO peopk;
Estimated daily results
Reach
2,700-17,000 33
|

The accuracy of estimates is based on factors
such as past campaign data, the budget you've
entered and market data. Numbers are
provided to give you an idea of performance for
your budget, but are only estimates and don't
guarantee results.

Were these estimates helpful?



Examples of Targetable Devices

INCLUDE people who match at least ONE of the following €

Behaviours > Mobile Device User > All Mobile Devices by Brand > Apple
Facebook access (mobile): iPhone 8
Facebook access (mobile): iPhone 8 Plus
Facebook access (mobile): iPhone X
Detailed targeting @ Behaviours > Mobile Device User > All Mobile Devices by Brand > Samsung
Owns: Galaxy S8

Owns: Galaxy S8+

Owns: Galaxy S9
Owns: Galaxy S9+

Suggestions Browse
K
b4

Exclude people or Narrow audience




Philippines: Regional Income Inequalities

Estimated avg. income 2012 [000s :/ Predicted income (000s) :l
100 to 150 100 to 150
150 to 200 150 to 200
200 to 250 200 to 250
250 to 300

300 to 350
350 to 400
400 to 450

300 to 350
350 to 400
400 to 450

QCRI
dpugnll Dgaad g agno
Qatar Computing Research Institute
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Philippines: Regional Income Inequalities

S
o
()

Most predictive features:
%-age high end devices (r=.83)
FB penetration (r=.81)

Pop. density (per sg. km)

Estimated Average income 2012 (000s)

Adj. RA2 =72 ® 10000
200- @® 20000
@ 30000
@ 40000
100- ! i !
200 300 400

Predicted income (000s)

QCRI
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Brazil: State-Level Ground Truth (20
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Brazil: State-Level Predictions
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Sub-City Income Monitoring

Average GDP nominal per capita for Rio de Janeiro city: ~USD 13K

GDP per capita between
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Access Type as Proxy for Development

People who live in this location +

Philippines
@ Philippines

@ Include

@

hOS Hanoi ‘f'_
Vientiane 5
Locations @ | ° : c 4
Vi'etniaim oy
nd PhuL[.ipEines
ngkok B
Cambodia "
~Phnom
Penh
Euala Brunei o
umpur,

(L~ P,

Add locations in bulk

Age D 13+ - G5+ w

Gender O m Men Women

Browse

@ Drop Pin

Audience size

/"\ Your audience
selection is broad.

This requires a

Specific Broad large budget.

Potential @,000,000 pe@

Estimated daily results
Reach
4, 700-30,000 i ]

The accuracy of estimates is based on factors
such as past campaign data, the budget you've
entered and market data. Numbers are
provided to give you an idea of performance for
your budget, but are only estimates and don't
guarantee results

Were these estimates helpful?

HAMAD BIN KHALIFA UNIVERSITY u_




Philippines
@ Pnhilippines G
e locations Browse

Locations @

uala
umpur.

Add locations in bulk

Age® 13w - 65+w
Gender § Men  Women
Languages @ Enter a language
INCLUDE people who match at least ONE of the following @
Behaviours > Mobile Device User > Network Connection
Detailed tar Facebook access (network type): 4G

interests or behaviours Suggestions Browse

Add demographics

Audience size
/\ Your audience
selection is broad.
l il \ This requires a

Specific Broad large budget.

Potential @each:28,000,000 @

Estimated daily results

Reach

5,100-32,000 i

=

The accuracy of estimates is based on factors
such as past campaign data, the budget you've
entered and market data. Numbers are
provided to give you an idea of performance for
your budget, but are only estimates and don't
guarantee results.

Were these estimates helpful?



Targetable Access Types

INCLUDE people who match at least ONE of the following ©@

Behaviours > Mobile Device User > Network Connection
Facebook access (network type): 2G
Facebook access (network type): 3G
Facebook access (network type): 4G

Facebook access (network type): Wi-Fi

Suggestions

Exclude people or Narrow audience

Browse

Size: 997,556,534

Behaviours > Mobile Device User
> Network Connection > Facebook
access (network type): 4G

Description: People who primarily
access Facebook using a 4G
network

Report this as inappropriate

~ QCRI
duugall ligayl p hiagao
Qatar Computing Research Institute
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Migration Monitoring

Colombia
Audience size
@ Norte de Santander

/‘\ Your audience
@ Include Browse l / selection is fairly

broad.
Arulba 5 . Specific Broad
Locations © @Caracas + Poten@ 00,000 peopleD
Zulia
F’anama@a . B I
I..d - -
ranama 3, Vemezuels Estimated daily results
: . A ) Reach
pRogula Arauca o 3,200-20,000 o
5 - ek, |
@BOtha Vichada
@ Drop Pin The accuracy of estimates is based on factors
g such as past campaign data, the budget you've
Add locati in bulk - ' o entered and market data. Numbers are
ocations in bu provided to give you an idea of performance for
Age © 13 a5+ your budget, but are only estimates and don't
ge ¥ v guarantee results.
Were these estimates helpful?
Gender @ I\[BN Men  Women

Languages @

INCLUDE people who match at least ONE of the following €

Behaviours = Ex-pats

Size: 3,288 449
Def Lived in Venezuela (formerly Expats — Venezuela) X

Be! s = Lived in
Venezuela (formerly Expats —
Venezuela)

Suggestions Browse




LinkedIn’s Advertising Platform

m CAMPAIGN MANAGER |I| Ingmar Weber ¥ | Ingmarweber £33 | Q

STEP 3 OF 4: AUDIENCE CREATION
Define who you want to see your ads

Use a matched audience (optional) Select Your estimated target
ﬂ Custom targeting options to reach your website visitors, contacts, and target accounts. H

2,700,000+ LinkedIn membe

Learn more
Targetby the audience below 0
@ Switzerland
@ What location do you want to target? (required) @ Audience expansion: Enabled
include - Start typing a country, state, city, or town... See full list LinkedIn tools may not be used to

discriminate based on personal
characteristics like gender, age, or actual
Switzerland X or perceived race/ethnicity. Learn more

QCRI

duugall lugai )y béagao
Qatar Computing Research Institute

https://www.linkedin.com/ad/accounts K“
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Gender Gaps on Linkedln

@ What location do you want to target? (required)

include Start typing a country, state, city, or town... See full list

include Switzerland X

Target people who permanently live or work in the selected location(s).

Deliver ads to people who reside in the selected location(s) and are not recent visitors

&E What gender do you want to target?

By checking the box to enable this field, | certify that | will not use LinkedIn to discriminate based on gender
or other protected characteristics in ads relating to employment, housing or credit. Learn more

All

@ Female

Male

Your estimated target

1,100,000+ LinkedIn meglbers

Learn more

@ Switzerland

.EE. Female

@ Audience expansion: Enabled

LinkedIn tools may not be used to
discriminate based on personal
characteristics like gender, age, or actual
or perceived race/ethnicity. Learn more

QCRI
duugall ¢igayly b 2pao

Qatar Computing Research Institute
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Gender Gaps on Linkedln

@ What location do you want to target? (required)

include Start typing a country, state, city, or town... See full list

include Switzerland x

Target people who permanently live or work in the selected location(s).

Deliver ads to people who reside in the selected location(s) and are not recent visitors

&E, What gender do you want to target?

By checking the box to enable this field, | certify that | will not use LinkedIn to discriminate based on gender
or other protected characteristics in ads relating to employment, housing or credit. Learn more

All

Female

O wMale

Your estimated target
ience

1,400,000+ LinkedIn meghbers

Learn more

@ Switzerland

&& Male

@ Audience expansion: Enabled

LinkedIn tools may not be used to
discriminate based on personal
characteristics like gender, age, or actual
or perceived race/ethnicity. Learn more

QCRI

dpugnll Dgaad g agno

Qatar Computing Research Institute
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Gender Skill Gaps on LinkedIn

@ What location do you want to target? (required)

include - [LStart typing a country, state, city, or town... ] See full list

include Switzerland X

Target people who permanently live or work in the selected location(s).

Deliver ads to people who reside in the selected location(s) and are not recent visitors

&E, What gender do you want to target?

By checking the box to enable this field, | certify that | will not use LinkedIn to discriminate based on gender
or other protected characteristics in ads relating to employment, housing or credit. Learn more

All

Q remale

Male

‘Q. What skills do you want to target?

include - Start typing a skill...

Artificial Intelligence (Al) %

Your estimated target
udience

2,000+ LinkedIn memYers

Learn more

@) Switzerland

A Female

Q Artificial Intelligence (Al)
@ Audience expansion: Enabled

LinkedIn tools may not be used to
discriminate based on personal
characteristics like gender, age, or actual
or perceived race/ethnicity. Learn more

[P
Qatar Computing Research Institute

*
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Gender Skill Gaps on LinkedIn

@ What location do you want to target? (required) Your estimated target

include ~ Start typing a country, state, city, or town... See full list audience
9,000+ LinkedIn memYers
include Switzerland ~ Learn more
Target people who permanently live or work in the selected location(s). @ Switzerland

Deliver ads to people who reside in the selected location(s) and are not recent visitors

&% Male

‘Q Artificial Intelligence (Al)
&E-, What gender do you want to target?
. o ) . . L @ Audience expansion: Enabled
By checking the box to enable this field, | certify that | will not use LinkedIn to discriminate based on gender

or other protected characteristics in ads relating to employment, housing or credit. Learn more
LinkedIn tools may not be used to

discriminate based on personal
All characteristics like gender, age, or actual
or perceived race/ethnicity. Learn more

Female

@ Male

‘Q' What skills do you want to target?

include Start typing a skill...

Artificial Intelligence (Al)
duugall Cigaylp haagno

Qatar Computing Research Institute

*
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Google’s Advertising Platform

Locations Select locations to target @ A Your targeting's reach @
O All countries and territories
O Qatar
@ Enter another location What's defining your reach @
Targeted locations (1) o Your weekly estimates @
Switzerland countr .
y o Enter a budget to see your estimated
performance
O\ Enter a location to target or exclude
v Location options
Languages Select the languages your customers speak @ A
All languages

Q Start typing or select a language

yatar computing Hesearcn institute H u

. I‘ . - IA A .
https://ads.google.com/aw/campaigns/new/display i sn kiaceaoversimy K“




Gender Employment Interests

4~ What they are actively researching or planning In-market audiences Your targeting's reach

[} Executive & Management Jobs L Impressions
Employment 9
D Government & Public Sector IT & Technical Jobs
Jobs g your reach @
[]  Health & Medical Jobs
IT & Technical Jobs Your weekly estimates @
D Internships Enter a budget to see your estimated
performance
[7] Legal Jobs
Resumes & Portfolios
Ml paeedl take he
NEW CUSTOM INTENT AUDIENCE
Use keywords and URLs to create a custom audience
Demographics Reach people based on age, gender, parental status, or household income ® ~
Edit targeted demographics DONE
Gender Age Parental status Household income
Female 18-24 Not a parent Top 10%
7] male 25-34 Parent 11-20%
[] unknown @ 35-44 Unknown (3 21-30%

QCRI

dpugnll Dgaad g agno
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HAMAD BIN KHALIFA UNIVERSITY




Gender Employment Interests

¢~ What they are actively researching or planning In-market audiences Your targeting's reach
[]  Executive & Management Jobs ~ Impressions
Employment 0
IT & Technical Jobs

Government & Public Sector

Jobs g your reach @
[} Health & Medical Jobs
IT & Technical Jobs Your weekly estimates @
D Internships Enter a budget to see your estimated
performance
[} Legal Jobs
[} Resumes & Portfolios
L Y - YUY B A b
NEW CUSTOM INTENT AUDIENCE
Use keywords and URLs to create a custom audience
Demographics Reach people based on age, gender, parental status, or household income @ ~
Edit targeted demographics DONE
Gender Age Parental status Household income
[:| Female 18-24 Not a parent Top 10%
Male 25-34 Parent 11-20%
[C] unknown @ 35-44 Unknown (2 21-30%
QCRI

dpugnll Dgaad g agno
Qatar Computing Research Institute
HAMAD BIN KHALIFA UNIVERSITY




Summary: Advertising Audience Estimates

+ Global reach with over 2 billion users

+ FB, LinkedIn, Google, Twitter, Snapchat, Instagram, vKontakte, ...
+ Real-time estimates

+ Uses anonymous and aggregate data

+ Disaggregation by gender, age, location, country of origin, ...

+ Includes non-traditional attributes such as interests and skills

- Proprietary black box on how attributes are inferred
- Needs modeling for bias correction, don’t use at face value
- Needs periodic adjustments of the models as usage patterns change

QCRI
...............................
o[\ juio0ndooly Ku
HAMAD BIN KHALIFA UNIVERSITY .




Key Partners

d at a 2 > é MAX PLANCK INSTITUTE  MAX-PLANCK-INSTITUT

FOR DEMOGRAPHIC FUR DEMOGRAFISCHE
RESEARCH FORSCHUNG

IOM ¢« OIM

Thinking iMMAP - Better Data| Better Decisions | Better Outcomes
Machines

Data Science ]




Amazing Collaborators!

Francesco Billari, Antoine Dubois,
Masoomali Fatehkia, Harsh Gandhi, Kiran
Garimella, Krishna Gummadi, Karri Haranko,
Ridhi Kashyap, Yelena Mejova, Joao Palotti,
Tejas Rafaliya, Francesco Rampazzo, Vatsala
Singh, Reham Tamime, Agnese Vitali, Emilio
Zagheni, ...




Thanks!

Want to collaborate? Get in touch:
iweber@hbku.edu.qga

References and full texts: https://inemarweber.de/publications/
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