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any internet memes go “viral”

Indeed, the action of memes
spreading rapidly across the web evokes
the concept of a spreading virus. In The
Selfish Gene, Richard Dawkins defines me-
mes as “evolutionary machines”! Material
or not, these machines satisfy three crite-
ria to stay alive: “variation,” “heredity;” and
“selection”
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Genetics can be considered a meme:
random mutations create variations with-
in the gene pool, heredity ensures genes
spread throughout a population, and the
external environment acts as a filter by
selecting advantageous characteristics.
What about internet memes? One can see
a meme, download it, and modify it. When
the meme is reuploaded, there is a slight
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chance for it to “go viral” Not every meme
has success: when it is too specific or peo-
ple are not persuaded to share it, it dies off
and stays forgotten.

This bold statement that anything
from genes to internet memes can behave
in a biological way was recently support-
ed by researchers exploring the “virality”
of memes on the internet. They argue that

.0
W

Figure 1: “Instagram,” "Halloween,” and “Nyan Cat” on Google Trend, a big data tool which provides the number of times requests were entered

into the google search bar across time.
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there are two principles of internet user at-
tention motivating the spread of popular
internet content. The first is that internet
users focus on what has already received
attention. Contradictorily, the second,
is that they are interested in what is new.
These principles result in “a typical form
of web success, where attention on certain
elements concentrates, then disperses, and
moves to new elements”

In 2011, researchers attempted a new
method of modeling the growth of internet
memes — an approach still being improved
today.>* They were motivated by the idea
that treating memes as viruses presents the
opportunity to apply pre-existing epidemi-
ological solutions to internet issues such as
education, advertising, or the mitigation of
fake news.

Using Google Trend — a big data tool
that allows people to explore how the in-
terests of internet users on certain topics
evolve across time — researchers noticed
how the curve of the Nyan Cat meme (see
Figure 1) seemed familiar. It looked exactly
like a pandemic infection over time.

First, the researchers stored the Goo-
gle Trend data carefully. Then, they got off
their computers to brainstorm a way to

axS xlI

‘%(m
Figure 2: Schema of the logic behind the dif-
ferential equations of the SIR model. Here,
the Infected (“I”) are the individuals who
were ‘contaminated” by the meme; they goo-
gle the topic, and have a chance “a” during
their online interactions to share the meme
and infect someone Susceptible (“S”). Out of
boredom, a fraction “y” of the infected peo-
ple Recover (R) from the meme across time.
However, there is still a chance “B” for them

to get re-infected, if their interest is piqued
again.
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Figure 3: Optimization of the model (line function) on the data (scatter plot). All of the curves
are fit to as many of the dots extracted from Google Trend as possible.

verify the virality of memes. In order to
mathematically account for the evolution
of an epidemic, researchers used a compu-
tational model called the “SIR model” It is
part of a branch of compartmental models
in epidemiology. It’s called “compartmen-
tal” because it divides the population into
several categories. In the case of a pandem-
ic, the categories are “susceptible,” “infect-
ed” and “recovered” There is also a way
for people to move from one category to
another, over time. This is what differential
equations do: they compute the difference
between one state and another.

Now that they have a theoretical mod-
el and data, researchers can test their mod-
el with a bit of code. The searchers did not
share the source code of their optimization
method. However, a way to replicate the
approach is to try many different combi-
nations of these parameters a, y, p, and
keep the epidemiologic model which is the
closest to the Google Trend data. The code
loops every combination of o, y, p and
computes each model. Then, it estimates
the correlation between the Google Trend
data and the model and saves the model
with the highest correlation. This process
is a “brute-force” algorithm, since it relies
on sheer computing power and trying ev-
ery possibility rather than more efficient
algorithms.

After a bit of waiting and a few iter-
ations, this method found that the epide-
miologic model provided excellent fits for
the memes “Gangnam Style” and “Grumpy
Cat”. However, it also found that the Goo-

“Blackmore and
Dawkins invite us to
follow the point of
view of the meme. To
memes, humans are
nothing more than

copying machines.

gle search “Math” does not provide a good
fit for the model. Therefore, “Math” does
not behave like a virus, even if the model
does its best to fit (p-value > 0.05).

The “Gangnam Style” meme has a
higher infection factor “a” than Grumpy
Cat (5 > 4), indicating that the song spreads
with greater efficiency. However, the recov-
ery factor “y” is also more significant for
Gangnam style than for Grumpy Cat (0.75
> 0.55). This means that people got tired of
Gangnam Style quicker!

Now is the time for some analysis.
What does all of this mean?

Susan Blackmore’s book The Meme
Machine serves as a surprising introduc-
tion to “memetics”® This proposed field
of research explores the question of evo-
lution in a broader perspective. It applies
evolutionary theory to the spread of cul-
ture just like it was applied to the spread
of ideas, rumors, and ideology.*”* Under
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this paradigm, the vast majority of cultur-
al concepts come from memes: all music,
history, language are principles vary by
mutation, transmit by heredity, and are
selected by the environment. In fact, reli-
gion is arguably one of the first memes in
history.’ For Dawkins, the meme is “selfish”
because it lives through us, at our expense.
Blackmore and Dawkins invite us to follow
the point of view of the meme. To memes,
humans are nothing more than “copying
machines” For instance, some physically
harmful memes can live at our expense.
Many dangerous internet challenges re-

quire us to perform something and then to
nominate other people to do it in turn. For
example, the “Ice Bucket Challenge™: once
nominated, people have to pour a bucket of
ice over their heads, and then donate in the
next 24 hours to the Motor Neurone Dis-
ease Association. Even if at least one death
has been linked to the challenge, the scale
of this meme was so enormous that Pres-
ident Obama himself had to speak on the
subject.'” He refused to participate despite
his nomination — and still donated! This
confirms how the virality of ideas can be
strategically used to serve a purpose, and
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“For Dawkins, the
meme s ‘selfish’
because it lives through
us, at our expense.”



can also be harmful to humans.

All of this said, Blackmore’s memetics
field is not recognized by most research-
ers in the social sciences. It is considered a
failed paradigm. Rather, scientists now use
the concept of cultural evolution, which of-
fers a similar set of ideas."

Everything in our culture — from lan-
guage to our most complex scientific con-
cepts — is the result of evolution.? These
principles, or memes, have been modified
over many generations to provide us to-
day with extremely powerful and refined
conceptual tools. What makes humans so
intelligent when compared to other ani-
mals is our collective intelligence and our
cumulative and evolving culture!”® Indi-
vidually, nobody is omniscient; we always
rely on past knowledge to build new ones.
Memes are a good example of this princi-
ple. Understanding the evolution of memes
is like understanding the deep logic of our
culture.”
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