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1. What is an algorithm?

2. Do Algorithms impact our lives?

3. Do Algorithms impact democracy?

4. Algorithmic Newsfeeds in the Swiss 2021 referendum vote 
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What is an algorithm?
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find_solution = function(input) {
if(input = a) 

do this
else if (input = b)

do that
}

solution = find_solution(input = a)

Mathematical procedure using a data input
to find a solution to a problem

Algorithm
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Algorithms & predictive analytics

Data input

Algorithm

Prediction

Behavioral data
Digital traces
Social media
Digital payments

AI: statistics, ML & DL

Uncertainty
Train, test, validate
Feedback loop
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Problem Data input Solution

How to reach 
Kapellbrücke?

The Google Maps algorithm
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Newsfeed algorithms

https://newsroom.tiktok.com/en-us/how-tiktok-recommends-videos-for-youhttps://tech.fb.com/engineering/2021/01/news-feed-ranking/
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Do algorithms impact our lives? How?

Discuss it a moment with the person sitting next to you

https://creativecommons.org/licenses/by-sa/4.0/
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Digitization
from analog 

to digital information 

Digitalization
how digitization 

changes social life
(business models, social interactions, 

communication, learning...)

Digital 
transformation
organizations embrace 

digitalization
(e-learning, e-government, 

smart cities, smart factories)
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Datafication: growth of human 

expressions and interactions readily 

converted and stored as data
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90% of all data created 

in the past two years
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Input
Datafication

Methods
ML & AI

Tools
Coding and computing
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"The number of transistors in a dense 
integrated circuit doubles every two years"

Gordon Moore, Intel co-founder, 1965

≈55x faster than Moore's law: 
300,000 times 

between 2015 and 2021

Time

Little
(e.g.: 1)

A lot
(e.g.: 1,000,000,000)

Today the speed of AI is 
doubling every 3.4 months

Exponential
change

Linear
change
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2nd industrial revolution
1870s

mass production, telegraphy, 

railroad networks, electrical power

Proto-industrialization
1770s

mechanized textile production, 

steam engines, factory system

Digital revolution
1970s

digitization, computing

integrated circuits, PCs, Internet

Industry 4.0
2010s

AI & algorithms, cloud computing, 

IoT, blockchain
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salaried
working
contracts

outsourced
digital

services
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LUZERN Ending... work?

professional
services

automated
digital

services
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LUZERN Ending... property? currencies? states?

Free non-rival goods Crypto
Smart contracts, 

AI legal personhood
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Nothing new under the sun
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Do algorithms impact democracy? How?

https://creativecommons.org/licenses/by-sa/4.0/
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Matching algorithm providing 
personalized voting advice
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Microtargeting: political attention towards few 
pivotal voters, while the majority is ignored

As algorithms learn from human data, they also learn human 
biases and prejudices related to gender, race, age, or nationality

Algorithms should undergo audits and social impact assessments 
to eliminate human bias. 
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2016 filter bubble accusations. 
Facebook changes its algorithm to avoid fake news. 

The algorithm is the news editor and Facebook did not think of this as a problem: 
"we are not a media company"

https://creativecommons.org/licenses/by-sa/4.0/
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2018: Cambridge Analytica scandal disclosed.
Facebook under attack. $5bl. fine from Federal 
Trade Commission for privacy violations. 

Demands for a new change in the algorithm
amid evidence linking to depression.

That's when Facebook decided to change its goal 
from helping people find "good content" to help 
them develop "Meaningful Social Interactions" 
with family and friends. 

https://creativecommons.org/licenses/by-sa/4.0/
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The 2018 algorithm change
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April 2019 Facebook internal report "Political Party Response to 2018 Algorithm Change"
"In Poland, the changes made political debate on the platform nastier: one party’s social media management team estimates that they have 
shifted the proportion of their posts from 50% positive / 50% negative to 80% negative, explicitly as a function of the change to the 
algorithm. Many parties, including those that have shifted to the negative, worry about the long-term effects on democracy."

https://creativecommons.org/licenses/by-sa/4.0/


CC BY-SA Andrea De Angelis 
University of LucerneUNIVERSITÄT LUZERN • DIGITALER WANDEL

UNIVERSITÄT 
LUZERN

https://creativecommons.org/licenses/by-sa/4.0/


CC BY-SA Andrea De Angelis 
University of LucerneUNIVERSITÄT LUZERN • DIGITALER WANDEL

UNIVERSITÄT 
LUZERN

Lack of data access Conceptual confusion
• exposure ≠ consumption
• algorithm ≠ network homophily

Few causal identification designs
(algorithmic recommendations endogenous)

...but scientific evidence is scarce. 

Anecdotes are not evidence

A lot of anecdotes on the political consequences of algorithms... 

https://creativecommons.org/licenses/by-sa/4.0/


CC BY-SA Andrea De Angelis 
University of LucerneUNIVERSITÄT LUZERN • DIGITALER WANDEL

UNIVERSITÄT 
LUZERN

SPARK

Algorithmic Newsfeeds 
in the Swiss COVID-19 Referendum Vote

Alexander Trechsel Andrea De Angelis Alessandro Vecchiato
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Network homophily 
McPherson, Smith-Lovin, Cook 2001

Partisan Newspapers
Gentzkow, Shapiro 2010; 
Gentzkow, Gleaser, Goldin, 2006

Cable Television
DellaVigna, Kaplan 2006; 
Martin, Yurukoglu 2018
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SPEED

QUANTITY 

PRECISION 
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Research questions

Is algorithmic personalization 
causing pro-attitudinal news 
consumption?

Is algorithmic personalization 
affecting beliefs, voting and 
turnout?

https://creativecommons.org/licenses/by-sa/4.0/
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Swiss Referendum・June 2021

Posters for the campaign to eliminate pesticides, Source: New York Times

5 Objects

1. Clean water

2. Pesticides ban

3. COVID-19 restrictions

4. CO2 law

5. Anti-terrorism law 
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Field experiment step-by-step

Consumption Beliefs Turnout Choice

https://creativecommons.org/licenses/by-sa/4.0/
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Control

Endline 
survey

Baseline 
survey

Representative 
sample

🎲

🎲
• Socio-demographics
• Referendum (beliefs, voting, turnout)

• Media attitudes
• Algorithmic literacy
• Media literacy
• Computer literacy

• Referendum (beliefs, voting, turnout)

20% 
pluralistic
newsfeed

80% 
personalized
newsfeed

• Experimental manipulation of 
algorithms

• Behavioral measures
• Political news exposure 
• Political news consumption

https://creativecommons.org/licenses/by-sa/4.0/
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● We programmed and randomized a personalizing 

algorithm and a pluralistic algorithm

● Behavioral measures of news exposure and 

consumption (reading time, likes, saves)

● Infinite-scroll news feed

● Sources across the political spectrum

Usage time: at least 10 minutes per week during one 

month (incentivized)

https://creativecommons.org/licenses/by-sa/4.0/
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Ideology moderates the effect of algorithmic personalization

https://creativecommons.org/licenses/by-sa/4.0/
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Beliefs

Turnout

Choice

Personalized algorithm reinforces prior political arguments (small effect)

Personalized algorithm demobilized those who had reported intention of 
"probably not" turn out (large effect)

Personalized algorithm made no difference in terms of voting patterns on 
average (but reinforcing effect for "Clean Drinking Water" and "CO2 Law")

https://creativecommons.org/licenses/by-sa/4.0/
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1. Our algorithm is very simple

2. Our algorithm was used little time (≈ 10 min / week)

3. Our algorithm was used only during one month

https://creativecommons.org/licenses/by-sa/4.0/
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● Algorithms are powerful: they can strengthen or threaten democracy

● Need to moving beyond target metrics of engagement

○ addiction and mental health problems

○ audits and social impact assessment

● The challenge of algorithmic literacy: raise awareness about how algorithms 
influence our digital experiences

● Re-design algorithmic science & research:

○ Regulation towards algorithmic transparency
○ Data access

https://creativecommons.org/licenses/by-sa/4.0/
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How much do Swiss people use algorithms?
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How frequently do you receive political news 
on the following social and digital media?

1 Facebook

2 Twitter

3 Instagram

4 TikTok

5 YouTube

6 LinkedIn

7 Online newspapers

8 Search engines (e.g. Google or Bing)

9 Online political blogs

Answer categories
Never

Less than once a week

At least once a week

Almost every day

Every day

More than once a day

https://creativecommons.org/licenses/by-sa/4.0/
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In all age groups
the majority of people
uses algorithmic news 
sources
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Do Swiss people know about algorithms?
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11-item scale of Social Media and Algorithmic Literacy
(SMAL)

• Algorithmic awareness: 

continuously updating tailor-made 

recommendations

• Economic incentives: awareness of 

engagement-maximization goals and 

data usage for targeted ads

• Political information: limited validity 

checks and no guarantee for pluralism

https://creativecommons.org/licenses/by-sa/4.0/
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The political news I see on social media 
depends on my political preferences

Correct (agree) 45%

Don't know 34%

Incorrect (disagree) 21%

https://creativecommons.org/licenses/by-sa/4.0/
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The political news I see on social media is 
chosen to keep me on the platform

Correct (agree) 53%

Don't know 27%

Incorrect (disagree) 19%
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[False] Social media try to give me 
accurate political information

Correct (disagree) 48%

Don't know 29%

Incorrect (agree) 23%
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Algorithmic literacy does not correlate with age
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What predicts algorithmic literacy ?

10-item scale: ability to 

navigate the Internet; 
awareness of the Internet 

as a public digital venue 
(what to share and not to 

share)

Internet skills

7-item scale: familiarity 

with basic digital tools 
(PDF, smartphones)

General digital skills

7-item scale: departs 

from knowledge 
(problems with viruses, IT 

make my job easier...)

Good personal 
relationship with IT

12-item scale: Ashley, 

Maksl and Craft (204) 
scale (news production, 

audiences, journalism)

News media literacy
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Multivariate regression model controlling for:
• age group
• gender
• canton
• type of education
• left-right ideology
• party identity
• interest in politics

• Internet skills
• General digital skills
• Good relationship with IT
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