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MEMES

Meme: A meme is an act or meaning structure that
IS capable of replication, which means imitation

(Dawkins, 1976), requiring:

 Variation
“Memes may best be understood as

1 Selectl_on cultural information that passes along

* Retention fom person to person, yet gradually
scales into a shared social
phenomenon” (shifman, 2013, pp. 364-5)



MeMes AN €VOLUTION

Asymmetric fithess: “selfishness [i.e., adaptiveness,
competitiveness] beats altruism within groups.
Altruistic groups beat selfish groups. Everything
else is commentary” (Wilson & Wilson, 2007).

Implication: Within groups or social networks,
memes (and their authors) compete for status (to
be heard), but when a given homogenous group
or network is competing against another group
for status, cooperative groups compete better
than groups experiencing entropy, chaos or
Intragroup competition.



MeMes NP €VOLUTION

Information ecologies: M3D proposes that memes,
as forms of information, occupy a broader
information environment in which fitness is
influenced by adaptation to the availability of
attention as a scarce resource (smmonsetal, 2014

Echo chambers: Information niches evolve their
own information ecologies, forming what is
commonly referred to as echo chambers,
corresponding to “communities,” in which
certain memes are preferentially advantaged
by the ecology.



TYPES OF MEMETIC DIFFUSION PATTERNS:

Evememic diffusion: event-generated diffusion of memes linked to the event or
experience (from evenire: Latin ex- “out” and venire “to come out, happen, result”), in
which events stimulate similar textual expressions about the experience of an event or

set of events (e.g., flu tweets; Nagel et al., 2013).
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TYPES OF MEMETIC DIFFUSION PATTERNS:

Etymemic diffusion: meme-generated diffusion of
directly linked memes (from: Greek etymon—“true sense”
+ logia “study of, a speaking of”), in which an original
meme generates further directly linked memes resulting in
a sort of genetic speciation of a given textual form over
time (e.g., the riot kiss, Hahner, 2013).
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TYPES OF MEMETIC DIFFUSION PATTERNS
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There may be reciprocal effects—Tweeters
during presidential debates feel that debates are
more important, pay more attention, and feel
more valenced toward candidates. Which causes

which? (Houston et al., 2013)
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Drawing on several theories (meme, narrative \
rationality, frame, general systems, evolution,
information, social identity, communicative
competence, social network analysis, and diffusion

of innovations). M3D proposes memes compete at
multiple levels to occupy information-ecology

niches. M3D provides a heuristic framework for
organizing manifold investigations into the roles

new media play in diffusing ideas in cyberspace and
their representation or role in realspace events. M3D

seeks to integrate theories and stimulate new
theory development in the fields of big data and
Qew media. /
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» Popularity: % potential population touching meme
» Velocity: Rapidity of market diffusion

» Longevity: Duration of meme circulation

» Fecundity: Span & Popularity of meme derivations
» Speciation: Evolutionary development



MULTILEVEL MODEL OF MEME DIFFUSION (M3D)

SUBJECTIVE/RECEPTIVENESS

ﬂrawing on several theories (meme, narrative \
Counter-Memes & Frames rationality, frame, general systems, evolution,

—_— Rival Social Networks System Limitation/Trauma information, social identity, communicative
Counter-Memes & Frames Geospatial Scope/Span competence, social network analysis, and diffusion
Subjective Homophily/Heterophily of innovations). M3D proposes memes compete at
Niche: Relative (Dis)Advantage Diffusion Stage Exhaustion Proximity/Density Facilitation n}ultlple It:vels to_occupy mf_orr_natlon-ecology
.. . niches. M3D provides a heuristic framework for
Cascade Threshold(s)/Norms Mitigating Publicity organizing manifold investigations into the roles

new media play in diffusing ideas in cyberspace and

Media Inaccessibility . . .
NETWORK LEVEL their representation or role in realspace events. M3D

‘ALTRUISM' FACTORS: seeks to integrate theories and stimulate new

theory development in the fields of big data and
OBJECTIVE/STRUCTURAL \new media. /

N past memes (e.g., tweets)

GEOTECHNICAL
CONTEXT(S)

SOCIETAL
CONTEXT(S)

N nodes (communicators)
Network Interdependence /
N/Centrality of Influencers

Network Homophily

Network Edge Heterophiliy

SOCIAL

MEME
SOTBURENERE, EFFICACY
COMPETENCE FACTORS: _ e — Popularity -
Motivation/Knowledge/Skills com ggﬂfENCE Velocity Rel‘:;c‘)g :;
Source Credib-ility - — Longev.lty | Outcomes
Actor Centrality/Propinquity Fecundlty/
Message/Media Adaptability MEM E(S) s Speciation )

MEME LEVEL

ADAPTIVE FACTORS:
Distinctiveness/Entropy
Reproduction/Redundancy

Simplicity/Trialability

- » Popularity: % potential population touching meme
BEHEE » Velocity: Rapidity of market diffusion
Media Expressivity/Richness > Longevfty: Duration of meme circulation o
e rmaamErEmr=A » Fecundity: Span & Popularity of meme derivations
Trope/Frame/Appeal Credibility = Rhetorical Exigency . > Speciation: Evolutionary development



METWORK LEVEL
"COMPETIMNG' FACTORS:
SUBJECTIVE/RECEPTIVEMESS
Counter-Memes & Frames
Frame/Marrative {In)Fidelity
Subjective Homophily/Heterophiby
Miche: Relative (Dis)Advantage

Cascade Threshokd{s)/Morms

METWORK LEVEL

"ALTRUISM' FACTORS:
OBJECTIVE/STRUCTURAL

M past memes (e.g., tweets)
M nodes (communicators)
Metwork Interdependence
MjCentrality of Influencers
Metwork Homophily

Metwork Edge Heterophiliy

INDIVID'UAL LEVEL
COMPETEMCE FACTORS:
Motivation/Knowledge/Skills
Source Credibility
Actor Centrality/Propinguity

Message/Media Adaptability

MEME LEVEL

ADAPTIVE FACTORS:
Distinctiveness/Entropy
Reproduction/Redundancy
Simplicity/Trialability
Media Convergence

Media Expressivity/Richness

Trope/Frame/Appeal Credibility

MULTILEVEL MODEL OF MEME DIFFUSION (M3D)

Counter-Memes & Frames
Diffusion Stage Exhaustion
Mitigating Publicity

Media Inaccessibility

/

\\‘" — A T 7~

SOCIETAL LEVEL GEO-TECHMICAL LEVEL (/Drawing on several theories (meme, narrative \

Rival Social Metworks

rationality, frame, general systems, evolution,
information, social identity, communicative
competence, social network analysis, and diffusion
of innovations). M*D proposes memes compete at
multiple levels to occupy information-ecology
niches. M*D provides a heuristic framework for
organizing manifold investigations into the roles
new media play in diffusing ideas in cyberspace and
their representation or role in realspace events. M*D
seeks to integrate theories and stimulate new
\theur\r development in the fields of big data and

n

ew media. ‘/

System Limitation/Trauma
Geospatial Scope/Span

Proximity/Density Facilitation

GEO TECHNICAL

EFFECTS OF MEDIUM:
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exemption intention (Betsch et al., 2010)

Topic-
Relevant
Outcomes

UD LY atul € U ofs c

«rStrategy (Dunn et al., 2015)

= % potential population touching meme

> Velocity: Rapidity of market diffusion

* Longewity: Dwration of meme circulation
= e | ¥  Fecundity: Span & Popularity of meme dervations
; RHETORICHL E}{IGENW . * Speciation: Evolutionary development
e I |



MULTILEVEL MODEL OF MEME DIFFUSION (M>D)

rationality, frame, general systems, evolution,

SUBJECTIVE/RECEPTIVEMESS

Counter-Memes & Frames

- Rival Social Metworks System Limitation/Trauma information, social identity, communicative
— . . Counter-Memes & Frames Geospatial Scope/Span mr,“ p'EtE"{,)E’ e e
Subjective Homophily/Heterophiby of innovations). M*D proposes memes compete at
. . X Diffusion Stage Exhaustion Proximity/Density Facilitation multiple levels to occupy information-ecology
Miche: Relat Di - - -
iche: Relative (Dis)Advantage S . niches. M*D provides a heuristic framework for
Cascade Threshold{syMorms Mitigating Publicity organizing manifold investigations into the roles

new media play in diffusing ideas in cyberspace and

- Media Inaccessibility . , X
METWORK LEVEL their representation or role in realspace events. M*D

“ALTRUISM' FACTORS- seeks to integrate thelu-rles alnd stlmullate new
\theur\r development in the fields of big data and
n

ew media. ‘/

OBJECTIVE/STRUCTURAL

N past memes (e.g., tweets) GEO TECHNICAL

M nodes (communicators)

CONTEXT(S)
Metwork Interdependence /
M/Centrality of Influencers SOCIETAL
/. CONTEXT(S)

Metwork Homophily
Metwork Edge Heterophiliy /
-
COMPETEMCE FACTORS: SOURCE BIAS- e eoge
T — Neutral sources enhance the credibility of ity i |T°Pi¢;
e ] . ] elevan
T — anti-vax messages over biased (web) sources N outcomes
Actor Centrality/Propinguity (Hause et al.' 2015)
Message/Media Adaptability

MEME LEVEL

ADAPTIVE FACTORS:

Distinctiveness/Entropy
Reproduction/Redundancy
Simplicity/Trialability

Popularity:
Velocity:

% potential population touching meme

Media Convergence Rapidity of market diffusion

YY¥YY VYWY

Media Expressivity/Richness Longewity: Dwration of meme circulation
mem=mrm=maaEmama=rA Fecundity: Span & Popularity of meme derivations

Trope/Frame/Appeal Credibility ; RHETORICHL E}{IGENW . Speciation: Evolutionary development
T T I |



NETWORK LEVEL

"COMPETIMNG' FACTORS:
SUBJECTIVE/RECEPTIVEMESS
Counter-Memes & Frames
Frame/Marrative {In)Fidelity
Subjective Homophily/Heterophiby
Miche: Relative (Dis)Advantage

Cascade Threshokd{s)/Morms

METWORK LEVEL

"ALTRUISM' FACTORS:
OBJECTIVE/STRUCTURAL

M past memes (e.g., tweets)
M nodes (communicators)
Metwork Interdependence
MjCentrality of Influencers
Metwork Homophily

Metwork Edge Heterophiliy

INCIVID'UAL LEVEL

COMPETEMCE FACTORS:
Motivation/Knowledge/Skills
Source Credibility

Actor Centrality/Propinguity

Message/Media Adaptability

MEME LEVEL

ADAPTIVE FACTORS:
Distinctiveness/Entropy
Reproduction/Redundancy
Simplicity/Trialability
Media Convergence

Media Expressivity/Richness

Trope/Frame/Appeal Credibility

MULTILEVEL MODEL OF MEME DIFFUSION (M3D)

Rival Social Metworks
Counter-Memes & Frames
Diffusion Stage Exhaustion
Mitigating Publicity

Media Inaccessibility

GEO TECHNICAL
CONTEXT(S)

SOCIETAL

SOCIETAL LEVEL GEQ-TECHMICAL LEVEL

System Limitation/Trauma

Geospatial Scope/Span

Proximity/Density Facilitation

\theur\r development in the fields of big data and
n

(/Drawing on several theories (meme, narrative \

rationality, frame, general systems, evolution,
information, social identity, communicative
competence, social network analysis, and diffusion
of innovations). M*D proposes memes compete at
multiple levels to occupy information-ecology
niches. M*D provides a heuristic framework for
organizing manifold investigations into the roles
new media play in diffusing ideas in cyberspace and
their representation or role in realspace events. M*D
seeks to integrate theories and stimulate new

ew media. ‘/

HETEROPHILY:

An informatics study of vaccination (HPV)
tweets & blogs found a high concentration of
message sources directionally connected to
most other infrequent contributors (Huesch

&et al., 2013)

\EME

ICACY

ularity = ]
locity Tople-
P Relevant
——— Outcomes
ciation

La &

- mm on o or e o omm o o omy

YY¥YY VYWY

Popularity: % potential population touching meme
Velocity: Rapidity of market diffusion
Longewity: Dwration of meme circulation
Fecumndity: Span & Popularity of meme dervations
Speciation: Evolutionary development



NETWORK LEVEL

"COMPETIMNG' FACTORS:
SUBJECTIVE/RECEPTIVEMESS
Counter-Memes & Frames
Frame/Marrative {In)Fidelity
Subjective Homophily/Heterophiby
Miche: Relative (Dis)Advantage

Cascade Threshokd{s)/Morms

METWORK LEVEL

"ALTRUISM' FACTORS:
OBJECTIVE/STRUCTURAL

M past memes (e.g., tweets)
M nodes (communicators)
Metwork Interdependence
MjCentrality of Influencers
Metwork Homophily

Metwork Edge Heterophiliy

INCIVID'UAL LEVEL

COMPETEMCE FACTORS:
Motivation/Knowledge/Skills
Source Credibility

Actor Centrality/Propinguity

Message/Media Adaptability

MEME LEVEL

ADAPTIVE FACTORS:
Distinctiveness/Entropy
Reproduction/Redundancy
Simplicity/Trialability
Media Convergence

Media Expressivity/Richness

Trope/Frame/Appeal Credibility

MULTILEVEL MODEL OF MEME DIFFUSION (M3D)

SOCIETAL LEVEL GEQ-TECHMICAL LEVEL

Rival Social Metworks System Limitation/Trauma
Counter-Memes & Frames Geospatial Scope/Span
Diffusion Stage Exhaustion Proximity/Density Facilitation
Mitigating Publicity

edia Inaccessibility

GEO TECHNICAL
CONTEXT(S)

(/Drawing on several theories (meme, narrative

\theur\r development in the fields of big data and
n

\

rationality, frame, general systems, evolution,
information, social identity, communicative
competence, social network analysis, and diffusion
of innovations). M*D proposes memes compete at
multiple levels to occupy information-ecology
niches. M*D provides a heuristic framework for
organizing manifold investigations into the roles
new media play in diffusing ideas in cyberspace and
their representation or role in realspace events. M*D
seeks to integrate theories and stimulate new

ew media.

PERCEIVED HOMOPHILY:

(Bessi et al., 2015)

N

The more active a conspiracy theorist on one
topic, the more active across topics, and the
more they exhaust the corpus of a given topic

\EME

ICACY

pularity = —X
loci Sl
lgevﬁr‘,r Relevant
——— Outcomes
ciation

- mm on o or e o omm o o omy

YY¥YY VYWY

Popularity: % potential population touching meme
Velocity: Rapidity of market diffusion
Longewity: Dwration of meme circulation
Fecumndity: Span & Popularity of meme dervations
Speciation: Evolutionary development



MULTILEVEL MODEL OF MEME DIFFUSION (M>D)

Rival Sodial Net - - Limitation/T rationality, frame, general systems, evolution,
al >0cal MNetwor ystem Limitation/Trauma . : - . __—
Frame/Narrative {In)Fidelity information, social identity, communicative

Counter-Memes & Frames competence, social network analysis, and diffusion
of innovations). M*D proposes memes compete at
Proximity/Density Facilitation multiple levels to occupy information-ecology
niches. M*D provides a heuristic framework for
organizing manifold investigations into the roles
new media play in diffusing ideas in cyberspace and
their representation or role in realspace events. M*D
seeks to integrate theories and stimulate new
\theur\r development in the fields of big data and

n

ew media. ‘/

SUBJECTIVE/RECEPTIVEMESS

Counter-Memes & Frames

Geospatial Scope/Span
Subjective Homophily/Heterophiby - pe/sp

Miche: Relative (Dis)Advantage Ll e I

Cascade Threshokd{s)/Morms Mitigating Publicity

Media Inaccessibility
NETWORK LEVEL

"ALTRUISM' FACTORS:

OBJECTIVE/STRUCTURAL

M past memes (e.g., tweets)
M nodes (communicators)
Metwork Interdependence
MjCentrality of Influencers
Metwork Homophily

Metwork Edge Heterophiliy

INCIVID'UAL LEVEL

SOCIAL VS. MAINSTREAM MEDIA: C

— A vaccine sentimeter found that interest in [t —
Motivation/Knowledge/Skills . .
P———e— vax issues may be more reactive, but k, | Relevant

Outcomes
Actor Centrality/Propinguity M

1 shorter-termed in Twitter than in y/
traditional media (Bahk et al., 2016) -

. /

Message/Media Adaptability

MEME LEVEL

ADAPTIVE FACTORS:

Distinctiveness/Entropy
Reproduction/Redundancy

Simplicity/Trialability

. * Popularity: % potential population touching meme
Media Convergence > Velocity: Rapidity of market diffusion
Media Expressivity/Richness = Longevity: Dwration of meme circulation
i | ¥  Fecundity: Span & Popularity of meme derivations
Trope/Frame/Appeal Credibility I RHETORICHL E}{IGENW . * Speciation: Evolutionary development
e I |



NETWORK LEVEL

"COMPETIMNG' FACTORS:
SUBJECTIVE/RECEPTIVEMESS
Counter-Memes & Frames
Frame/Marrative {In)Fidelity
Subjective Homophily/Heterophiby
Miche: Relative (Dis)Advantage

Cascade Threshokd{s)/Morms

METWORK LEVEL

"ALTRUISM' FACTORS:
OBJECTIVE/STRUCTURAL

M past memes (e.g., tweets)
M nodes (communicators)
Metwork Interdependence
MjCentrality of Influencers
Metwork Homophily

Metwork Edge Heterophiliy

INCIVID'UAL LEVEL

COMPETEMCE FACTORS:
Motivation/Knowledge/Skills
Source Credibility

Actor Centrality/Propinguity

Message/Media Adaptability

MEME LEVEL

ADAPTIVE FACTORS:
Distinctiveness/Entropy
Reproduction/Redundancy
Simplicity/Trialability
Media Convergence

Media Expressivity/Richness

Trope/Frame/Appeal Credibility

MULTILEVEL MODEL OF MEME DIFFUSION (M3D)

Rival Social Metworks
Counter-Memes & Frames

Diffusion Stage Exhaustion
Mitigating Publicity

Media Inaccessibility

SOCIETAL LEVEL GEQ-TECHMICAL LEVEL

System Limitation/Trauma
Geospatial Scope/Span

Proximity/Density Facilitation

al., 2010)

\.

GEOSPATIAL DISTANCE:
Perceiving a long distance as a barrier to
vax W actual vaccination status (Danis et

(/Drawing on several theories (meme, narrative

\theur\r development in the fields of big data and
n

\

rationality, frame, general systems, evolution,
information, social identity, communicative
competence, social network analysis, and diffusion
of innovations). M*D proposes memes compete at
multiple levels to occupy information-ecology
niches. M*D provides a heuristic framework for
organizing manifold investigations into the roles
new media play in diffusing ideas in cyberspace and
their representation or role in realspace events. M*D
seeks to integrate theories and stimulate new

ew media. ‘/

MEME
EFFICACY
Popularity -

Velocity
Longevity
Fecundity/
Speciation

Topic-
Relevant
~ Outcomes

T |

YY¥YY VYWY

Popularity: % potential population touching meme

Velocity: Rapidity of market diffusion
Longewity: Dwration of meme circulation
Fecumndity: Span & Popularity of meme dervations
Speciation: Evolutionary development



MULTILEVEL MODEL OF MEME DIFFUSION (M>D)

rationality, frame, general systems, evolution,

SUBJECTIVE/RECEPTIVEMESS

Counter-Memes & Frames

Rival Social Networks System Limitation/Trauma . : s T
Frame/Narrative (in)Fidedity information, su-m.all |dent|t1|r;( mmlmlfnlcai:'v:ﬂ .
— " " Counter-Memes & Frames Geospatial Scope/Span mr,“ p'EtE"{,)E’ soctal network analysis, and diffusion

Subjective Homophily/Heterophily of innovations). M*D proposes memes compete at

. . X Diffusion Stage Exhaustion Proximity/Density Facilitation multiple levels to occupy information-ecology
Miche: Relat Di ntag . \ . .

e ative (DisjAdva © e .. niches. M*D provides a heuristic framework for
Cascade Threshold{syMorms Mitigating Publicity organizing manifold investigations into the roles

new media play in diffusing ideas in cyberspace and

- Media Inaccessibility . , X
METWORK LEVEL their representation or role in realspace events. M*D

“ALTRUISM' FACTORS- seeks to integrate thelu-rles alnd stlmullate new
heory development in the fields of big data and

t
OBJECTIVE/STRUCTURAL QEW media. ‘/

NPa5tmEWE5{E'9.'rm'EB} GED TECHNICAL
M nodes (communicators) CDNTEXT[E]

Metwork Interdependence /
N/Centrality of Influencers SOCIETAL
e / ~ CONTEXT(S)

Network Edge Heterophiliy ﬂ)UTCOMES: Memes can be studied as

. . . MEME
exact replicas, or evolved varlar.1t.(mutat|on) EEEICACY
—_— forms. Research on over 460 million m |
— Facebook posts ar?d their trac.es foun_d that Velocity Topic-
— not only do they fit an evolutionary fitness Longevity Relevant
- (Yule) model, the differential fitness of . Fecundity/—JFisaines
e variants depended on political affiliations Speciation
(i.e., informational niches) (Adamic et al., < S

2014

ADAPTIVE FACTORS:

]
Distinctiveness/Entropy
Reproduction/Redundancy
Simplicity/Trialability
Popularity: % potential population touching meme
Velocity: Rapidity of market diffusion
Longewity: Dwration of meme circulation

Fecumndity: Span & Popularity of meme dervations
Speciation: Evolutionary development

Media Convergence

Media Expressivity/Richness

- mm on o or e o omm o o omy

Trope/Frame/Appeal Credibility ;_RHETORICHL EXIGENCY °

YY¥YY VYWY



n - MODELING MEMETIC RIFFUSION:

TOWARD 1IN INTEGRATIVE PREPICTIVE MOPEL

o ’ e -l

Brian H. Spitzberg, Senate Distinguished Professor
(School of Communication, San Diego State Univ.)
spitz@mail.sdsu.edu

vy
S Project supported by grant from the National Science Foundation, :
Grant Nos. # 1028177 and 1416509), “Spatiotemporal Modeling of Human Dynamics Across Social Media and Social Networks”. B =

Opinions expressed are those of the author and not necessarily those of the NSF.




