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EXECUTIVE SUMMARY: MOTIVATION

U The Al ong war o against t
ongoing conflicts with asymmetric
adversaries are, fundamentally, wars of ideas

U We are losing the war of ideas

U AWe are i n an i nformati on
t hat wS8ecretary of State Hillary Clinton

U A Our enemy] has said tha
current struggle is taking place in the arena of
public information. That may be an
under st at e Seeratdry.obDefense
Donald Rumsfeld

U nChall enge disinformati on
extremist ideologies, oppressive practices, and
i ndi scriminate Vviol eBGene a
David Petraeus, issuing guidelines for an
aggressive information war in Afghanistan

U NAThe other half [of the battle] is the arena of
ideas, and countering the rhetoric and methods
that extremists use to recrulit. -- Ali H. Soufan,
FBI Al Qaeda interrogator




EXECUTIVE SUMMARY: WHAT IS A MEME?

U Our pragmatic definition: a meme Is
Information which propagates, has
Impact, and persists

U Memetics is the study and application of
memes

U Military Memetics is the application of
memes for national security

U Itis a subset of Neuro -Cognitive Warfare,
a revolutionary tool in the information war

U It can provide a coherent, scientific
approach for information operations,
psychological warfare, and the general
war against terrorists

U It can prevent or mitigate irrational
conflict, reduce the probability of war or
defeat, and increase the probability of
peace or victory




EXECUTIVE SUMMARY: MEME ASPECTS

Example memes : words, ideas, symbols,
icons, logos, tunes, poems, catch -phrases,
fashion, technological processes (e.g.,
making arrowheads or gumbo), fables,
religion, graffiti, images, novels, movies,
narratives, culture (functional or
dysfunctional; national, tribal, or
organizational)

Memes can be described by their external
phenomena (e -memes) and internal
phenomena ( i-memes)

E-memes are manifested by their effects on
human behavior and culture

I-memes are manifested by their effects on
an i ndividual 6s neur on

E-memes and i-memes are not two types of
memes, but rather two effects or
manifestations of memes




EXECUTIVE SUMMARY: E-MEMES

U The tools and techniques for studying q i
both manifestations of memes differ & st e y >

U E-memes can be studied via their s ' ' Q
simulated or actual propagation over L/ t
social networks (modern  social media ! /;
are especially efficient and effective for b
propagating memes) = —~ i
U Tools and techniques include: Internet

and phone text and voice message
propagation; rumor and gossip
propagation; buzz and viral marketing

U Also neuroeconomics behavioral
experiments involving: game theory, risk,
attention and awareness, learning,
valuation, motivation, emotion, behavior,
trust and attachment, and addictive
behavior

Viral Ad



EXECUTIVE SUMMARY: I-MEMES

U I-memes can be studied using tools
and techniques such as:

U Functional magnetic resonance
imaging (fMRI) or other kinds of neuro -
imaging; genetic profiling; psycho -
pharmacological manipulations;
psycho -physiology (EMG, ERP, and
EEG); behavioral measures;
psychological testing; blood chemistry;
hormone analysis; and neuro -chemical
reactions; and single neuron recording

U The study of both aspects of memes
must be integrated with a synthesis of

the phenomena and the multi -
disciplinary study of the phenomena
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EXECUTIVE SUMMARY: MEME ORIGIN

The word Aimemeo is a neologism coine:
Ri chard Dawkins i n nAnThe
(1976), (although it may have had earlier
roots)

Dawkins defined it as a self -reproducing and
propagating information structure analogous
to a gene in biology

U He focused on the meme as a replicator,
analogous to the gene, able to affect human

evolution through the evolutionary algorithm S e | ﬂ S h
of variation, replication, and differential fithes S

{

U The meme had evolutionary effects on human
culture and physiology ’

A memebs information st s
many forms, including W
U Words, symbols, images, icons, artifacts

U The information content of a meme can be
concise, middling, or lengthy




EXECUTIVE SUMMARY: MILITARY MEMETICS

U For national security applications (Military

Memetics), most memes of interest are
concise (e.g., 1 -10 words) or middling (e.qg.,
10 words T 10 pages), for optimum
propagation over social media

U The meme definition for Military Memetics is:
information which propagates, has impact,
and persists (Info -PIP)

U Where metrics can be defined and evaluated
for the variables of information, propagation,
and persistence

U The desired impacts of memes for national FOR ARMY
security are immediate, not evolutionary e G SRR

U Memes can change individual and group
values and behavior S
U Memes can enhance dysfunctional cultures or
sub -cultures

S




EXECUTIVE SUMMARY: MEMETICS
RESEARCH

U Inthe decades since 1976, research on memes
has been scattered and unfocused, limited
largely to individual academics

U As part of our Military Memetics project, we
prepared a 1680 -page Compendium is to provide

a broad overview of memetics based on a variety
of papers by various authors

U We also prepared a 37 -page Excerpts of the
Compendium containing its highlights

U The Defense Advanced Projects Research
Agency (DARPA) has supported a series of
memetics -related projects with multidisciplinary
teams from industry and academia

U Epidemiology of Ideas (2006)

U Military Memetics (2006 -2009)

U Social Media in Strategic Communications
(SMISC) (2011-in progress)

U Narrative Networks (N2) (2011 -in progress)




EXECUTIVE SUMMARY: DARPA MEMETICS
RELATED RESEARCH

Epidemiology of Ideas (DSO, 2006)

U To predict changing culture and examine the
creation, propagation, and impact of ideas

Military Memetics (DSO, 2006 -2009)

U To determine whether memetics can be established
as a science with the ability to explain and predict
phenomena; to define memes and memetic metrics;
and to use tools and techniques (e.g., fMRI and
social network simulations) to examine Info  -PIP

Social Media in Strategic Communications
(SMISC) (120, 2011-in progress)

U To develop automatic tools and techniques for
detecting, identifying, evaluating, and countering
adversarial memes

Narrative Networks (N2) (DSO, 2011 -in progress)

U To perform quantitative analysis of narratives,
understanding their effects on human psychology
and neurobiology, and determine their influence on
individuals and culture




PURPOSE OF A MILITARY MEMETICS
PROGRAM

U To develop a new approach to

U Countering terrorists and insurgents
before and after they become
terrorists and insurgents: influencing
beliefs in a scientific way

U Preventing or mitigate irrational
conflict and promoting rational
solutions to national and international
problems

U Strengthening the U.S. military in

U Peacekeeping missions
U Psychological operations
U Recruitment
U Training
U To make new discoveries concerning
the human brain, cognition, and
social networks
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MILITARY MEMETICS CONGRUENT WITH
NOTION OF EPIDEMIOLOGY OF IDEAS

U The Al ong waro against terrorism i s,
fundamentally, a war of ideas

U nToday the centers of gravitv of the <c
and the global war on terror are not on the
battlefields overseas. Rather, the center of gravity
of this war are on the centers of public opinion in
the U.S. and in the capitals of free nations. The
gateways to those centers are the international
media hubs and the capitals of the world. Zawalhiri
has said that 50 percent of the current struggle is
taking place in the arena of public information.

That may be an understatement. Osama bin Laden,
Zawahari, Zarqawi had media committees that
consistently outpace our a
[Secretary of Defense Donald H. Rumsfeld,

Al 1 | ust r attiCenwry Nsitution? and

Appr oa c Seerst M@morandum, 1 May 06, as
guoted by Bob Woodward, Washington Post , 8 Oct.
06, P. B5]




MILITARY MEMETICS CONGRUENT WITH
NOTION OF EPIDEMIOLOGY OF IDEAS

U DARPA and the Defense Sciences
Research Council (DSRC) held
workshops on the Epidemiology of
ldeas

U Goals of Epidemiology of Ideas

U Ability to predict changing cultural
values

U ldentify techniques to assure
propagation of an idea

U Identify who is vulnerable to a
propagating idea

U Determine characteristics of networks
that facilitate spread of ideas

U Predict the consequences of
propagating an idea




MILITARY MEMETICS CONGRUENT WITH
NOTION OF EPIDEMIOLOGY OF IDEAS

U DARPA/DSRC Workshop definition
(characterization) of idea similar to
concept of meme

U Epidemiology of ideas a function of
biology, culture, and
communications

U Biology: knowledge of brain T fMRl,
neurochemical reactions (e.g.,
dopamine, oxytocin)

U Culture: cultural values, linguistics,
demographic market segmentation
buzz (i.e., viral) marketing

U Communications: network models,
cyberspace jihad, smart mobs via
texting




EARLY CONCEPT OF THE MEME

Meme (Dawkinsds Concept):

U Self-reproducing and propagating
information structures  analogous to genes in
biology
U Able to replicate using hosts and to influence
behavior to promote replication
U Mneme (Pre-Dawkins)
U Notion of a unit of social evolution
U Transliteration of the Greek word

U Introduced (1904) by German evolutionary
biologist Richard Semon in  Die Mnemische
Empfindungen in inren Beziehungen zu den

Originalenempfindungen (English translation _ _ o
1921) Becoming mainstream: A Wi t n e

U Analogous to Darwinian natural selection the explosion of a new hip -hop

0 A unit of itural inherit memei nt o whi tPeking ul
u unit ot cuitural inheritance Up the Lyric but Missing the Beat,

U Alters individual (psychological) and group Washington Post, Tuesday, March
(sociological) behavior T and ultimately 7 2006: P. CO1
evolution of the species ’ ) P
Memes and genes may have cooperative or _
adversarial relationships &DANGER

'4 MEMES
¥ AHEAD



RELEVANT MEME PROPERTIES

U For the purposes of national
defense, the relevant and important
characteristics of the meme are its
ability to:

U Propagate
U Influence behavior (i.e., have impact)
U Persist
U Exclude from consideration:
U Evolutionary effects
U Genetic relationships

0 The meme will be examined as a type
of culturally transmitted information
U Variables of propagation, influence,

and persistence, defined to achieve
military worth

......
-:-_‘_.J.;_._-

g e i e S gtk g
i_:EI".iu i e o g




MEMETICS AS A SCIENTIFIC DISCIPLINE

U Si nce Dawkinsodé reve

U Coterie of proponents, skeptics,
opponents

U Few coherent, well -funded,
significant R&D projects of
concept

U No refutation
U Memetics needs

U A general theory 71 a theoretical
foundation for development of a
scientific discipline, not pseudo -
science

U Better focus, pragmatic definition

U Ability to make testable
predictions & falsifiable
hypotheses




MEMETICS AS A SCIENTIFIC DISCIPLINE

U The discrete meme must be
defined, identified, and
distinguished in the near -
continuum of information

U Just as the discrete gene can be
identified (more or less) in long
string of DNA nucleotides

U Quantitative basis for memes
must be established, e.g.,
U Physiological effects
Information theory and entropy

U Genetic, memetic, and
evolutionary algorithms

U Modeling and simulation
Neuroeconomics tools




WHY DEFINE MEMES?

U Some say a crisp definition of
Aunit of i1 nfor mat.
cul tur al transmi ss
critical to a theory of memes
U E.g., Darwinds The J§% 3

was scientifically useful before o :

anyone knew about genes and
DNA

U But a pragmatic definition and
associated metrics would provide
a better foundation for research
and the ability to make testable
predictions and falsifiable
hypotheses, and control effects
U  Which DNA and genetic

engineering now provides to
Darwinbs Theory

U Memetic engineering or applied
memetics




WHY DEFINE MEMES?

U Darwi ndos Theory
was scientifically useful before
anyone knew about genes and
DNA

U Because Darwin and other
scientists had physical objects
(e.g., fossils or living
physiological structures) to
measure

U Metrics existed with which to
compare and contrast entities

U A coherent theory could be
developed in which phenomena
can be quantified and predicted

U Thisis not the case for Memes

U There is not an analogous
Theory of Memetics




EXTANT MEME DEFINITIONS

U Extensive memetics literature reveals a plethora of definitions for the
meme, with most being variations of Dawkins original notion

U Most agree that a meme is a unit (whatever that means) of cultural
transmission (or a unit of information - whatever that means), where
culture may be defined as the total pattern of behavior (and its products) of
a population of agents, embodied in thought, behavior, and artifacts, and

dependent upon the capacity for learning and transmitting knowledge to
succeeding generations

U None of these definitions is sufficient to allow a meme to be clearly
recognized or measured

Propaganda Realm

Slogan

Propagation Realm

Metaphorical Realm
Passe
Discoveny

= The Life of a Meme or & Fundamental

Meme Media Laboratory
Hﬂkkaidﬂ Univerﬁit}' R Re-discovery




EXAMPLE EXTANT MEME DEFINITIONS

A self -reproducing and propagating
iInformation structure analogous to a
gene in biology

A unit of cultural transmission (or a unit

of imitation) that is a replicator that
propagates themselves in the meme

pool leaping from brain to brain via (in

a broad sense) imitation; examples:
Atunes, | dphases, clathast ¢ h
fashions, ways of making pots or of

buil ding archeso

Ideas that program for their own
retransmission or propagation

Actively contagious idea or thought

Shared elements of a culture learned
through imitation from others T with
culture being defined rather broadly to
iInclude ideas, behaviors, and physical
objects




EXAMPLE EXTANT MEME DEFINITIONS

An element of a culture that may be
considered to be passed on by non -
genetic means, especially imitation

Whatever is passed on by imitation

Constellations of activated and non -
activated synapses within neural
memory networks

Information patterns infecting human
minds

While the internal meme is equivalent
to the genotype, its expression in
behavior (or the way it affects things
In its environment) is its phenotype

Meme: il t AiI not Over OTi |




EXAMPLE EXTANT MEME DEFINITIONS

U Any information that is copied from
person to person or between books,
computers, or other storage devices

U Many mental contents are not memes
because they are not acquired by
imitation or copying, including
perceptions, visual memories, and
emotional feelings; skills or
knowledge acquired by ordinary
learning are not memes

U A unit of cultural information; a
piece of knowledge, an idea [with an

anchor, carrier, and payload] ?w
U Biological Definition: Basic unit of .H
cultural transmission, or imitation *‘F__ *g%
U Psychological definition: The unit of b T )

cultural heredity analogous to the
gene; the internal representation of
knowledge



EXAMPLE EXTANT MEME DEFINITIONS

U Cognitive definition: An idea, the o -u,h 'f[[llll i ﬁu.mu...wﬂw
kind of complex idea that forms itself
into a distinctive memorable unit,
spread by vehicles that are physical
manifestations of the meme

U Working definition: A unit of
iInformation in a mind whose
existence influences events such
that more copies of itself get created
In other minds

U A memory item, or portion of an
organisms neurally -stored
information, identified using the
abstraction system of the observer,
whose instantiation depended
critically on causation by prior
instantiation of the same memory
item in one or mor

nervous systems A Vision




EXAMPLE EXTANT MEME DEFINITIONS

U A heterogeneous class of
entities, primarily including
(observable) behavior and
artifacts

U An element of culture that may
be considered to be passed on
by non -genetic means,
especially imitation

U The least unit of socio -cultural
iInformation relative to a
selection process that has
favorable or unfavorable
selection bias that exceeds its
endogenous tendency to
change




EXAMPLE EXTANT MEME DEFINITIONS

U Cultural replicators propagated through
iImitation, undergoing a process of
selection, and standing to be selected not
because they benefit their human carriers,
but because they benefit themselves

U A symbolic representation of any state of
affairs, either internal and implemented in
the mind or external implemented in an
external (non -mental) objects such as
artifacts, products, behaviors

U Replicating conceptual units T the largest
reliably replicating unit within our text
corpus

U A (cognitive) information -structure able to
replicate using human hosts and to
influence their behavior to promote
replication




EXAMPLE EXTANT MEME DEFINITIONS

U Cultural information units that are the
smallest elements that replicate
themselves with reliability and
fecundity

U A rule of behavior, encoded by
functional neuronal groups or
pathways. [Behavior is action, whether
mental or physical. Ideas such as tying
shoe -laces or opening a door represent
rules of physical action, i.e., rules of
patterned neural -muscular interaction.
Concepts such as apple, seven, or
causality , represent rules of mental
action, or rules of cognition, i.e., rules
of patterned neural -neural interaction.
Hence, physical movement is governed
by memes which represent rules of
physical action and thought is
governed by memes which represent
rules of mental action ]




EXAMPLE EXTANT MEME DEFINITIONS

Any kind, amount, and
configuration of information in
culture that shows both variation
and coherent transmission

A pattern of information (a state
within a space of possible states)]

A unit of cultural information as it
IS represented in the brain

An idea, behavior, style, or usage
that spreads from person to
person within a culture




EXAMPLE EXTANT MEME DEFINITIONS

U A unit of information residing in
a brain

U An observable cultural
phenomenon, such as a
behavior, artifact or an objective
piece of information, which is
copied, imitated or learned, and
thus may replicate within a
cultural system. Objective
information includes
instructions, norms, rules,
institutions and social practices
provided they are observable

U A pattern of information, one
that happens to have evolved a
form which induces people to
repeat that pattern




EXAMPLE EXTANT MEME DEFINITIONS

U A contagious information pattern that replicates
by parasitically infecting human minds and
altering their behavior, causing them to propagate
the pattern. Individual slogans, catch  -phrases,
melodies, icons, inventions, and fashions are
typical memes. An idea or information pattern is
not a meme until it causes someone to replicate it,
to repeat it to someone else. All transmitted
knowledge is memetic

U The smallest idea that can copy itself while
remai ning self contained
sets of instructions that can be followed to
produce behavior. Instructions can be encoded in
either: 1) musical notation; 2) written text; 3)
visible (or vocal) action; 4) the neural structure of
the brain; 5) digitized structures in a computer

U The least unit of socio -cultural information
relative to a selection process that has favorable
or unfavorable selection bias that exceeds its
endogenous tendency to change




OUR PRAGMATIC DEFINITION OF MEME

U We created a pragmatic
definition of a meme

U To elicit comments and
Improvements

U Eventually converge to a
canonical definition that
will be useful in
establishing a scientific
basis for memetics




OUR PRAGMATIC DEFINITION OF MEME

The concise version:
U A meme is information which propagates, has impact, and persists

We will elaborate on this definition

And we will elaborate on the meanings of the terms of this definition:
information , propagation , impact , and persistence




ELABORATING ON OUR DEFINITION OF THE
MEME

U Amemeis informaton( usi ng Shannon o sthacwdhi€hi ni t
reduces uncertainty) transmitted by one or more primary sources to
recipients who, as secondary sources , retransmit the informationto  at
least an order of magnitude more recipients than primary sources,
where propagation or the information persist atleast ten hours and
the information has observable impact in addition to its transmission

U To distinguish a meme from other sorts of information (e.g., from common

daily utterances), we invoke an  order of magnitude rule and place an
emphasis on the necessity of a threshold for propagation and persistence




OUR PRAGMATIC DEFINITION OF MEME:
EXPLANATION

U Information: Cl aude Shann
definition: information is that which
reduces uncertainty

U The difference between two states
of uncertainty before and after a
message has been received

U A message carries information
inasmuch as it conveys something
not already known

U The same message can have
different influence or impacts,
depending on the states of the
recipients; a meme, as a subset of
information, could have different
consequences for different
recipients



OUR PRAGMATIC DEFINITION OF MEME:
EXPLANATION

U Transmitted by one or more primary
sources

U A primary source either originates a
new, original meme, or a variation of an
existing meme, or resuscitates a
previous meme (e.g., one that has been
dormant or otherwise unknown to the
current recipients)

U A single primary source can be
sufficient for a meme (and is usually the
case for original memes)

U Because communication is now
inexpensive, a single primary source
can transmit the meme to hundreds or
thousands of recipients

0 A group may also originate a meme, and
one or more members of the group may
then transmit the meme to any number
of recipients




OUR PRAGMATIC DEFINITION OF MEME:
EXPLANATION

U Transmitted to recipients who, as
secondary sources, retransmit the
information to at least an order of
magnitude more recipients than
primary sources

U At a minimum, if there is one primary
source, then there must be at least 10
recipients of the meme when it is re
transmitted by one or more secondary
sources (i.e., initial recipients)

U While A100 is an arbi
order of magnitude increment (at a
minimum) it serves a filter to distinguish
memes from ordinary discourse

U The requirement that a meme be re -
transmitted in at least one cycle also
serves as filter to distinguish memes
from non -memes




OUR PRAGMATIC DEFINITION OF MEME:
EXPLANATION

U Where propagation and/or the
information persists at least ten
hours

U As another constraint to distinguish
memes from ordinary discourse, at
a minimum, the meme must be
transmitted (e.g., constant emailing
or text messaging or hits on a
website) over a period of 10 hours
or persist (e.g., in a file or on a
website or in memory) for at least
10 hours

U The 10-hour minimum applies to
either propagation or persistence or
as a minimum total for both

U While 10 hours is arbitrary, it
serves as a minimal propagation
and persistence filter




OUR PRAGMATIC DEFINITION OF MEME:
EXPLANATION

U The information has observable
Impact in addition to its
transmission

U Information may be ascribed to
have impact from the act of
transmitting or re -transmitting it
but our definition requires
additional kinds of impact

U Impact might be evidenced, for
example, as identifiable neuronal
patterns in the brain or other
physiological effects in
individuals, or as resulting
behavior in an individual or a
group of individuals

U The significance (or degree) of
the impact may be determined
objectively or subjectively or a
combination of methods




OUR PRAGMATIC DEFINITION OF MEME:
EXPLANATION

0 Our definition of the meme has
metrics contained within it, to
distinguish memes from non -
memes

U In addition, we defined metrics
and submetrics so that memes
can be evaluated against each
other, to

U (1) Estimate which prospective
meme might be preferable for a
particular application

U (2) Examine why some memes
are more successful than others

i While (1) requires that the values
of the metrics and submetrics be
estimated, (2) requires that the

values be obtained as measured
data




MEMETIC METRICS AND SUBMETRICS

We defined metrics and submetrics for evaluating memes

MEMETIC METRICS

PROPAGATION PERSISTENCE ENTROPY IMPACT

Number Of Duration Of || Small Individual
Recipients Transmission <100K Bits Consequence
Type Of Duration Of || Medium Societal
Recipients Memory <100M Bits Consequence
Dispersion Of || Large
Recipients >100M Bits




CHARACTERIZATION OF MEME PROPAGATION AND
PERSISTENCE (MINIMUMS)

LEVEL PROPAGATION PERSISTENCE EXAMPLE CHARACTERIZATION
(Order of Magnitude) (NO. OF PEOPLE) | No.Hours No. Years (Minimal Meme)

0 1 1 Origin of meme

1 10 10 Neighborhood gossip, Text Message

2 100 100 Newspaper article

3 1,000 1000 0.1 Urban legend

4 10,000 10000 1 Cookbook

5 100,000 100000 10 Fundamentalist insurgency

6 1,000,000 1000000 100 Political ideology

7 10,000,000 10000000 1,000 Major religious canon

8 100,000,000 100000000 10,000 Instructions on growing wheat

9 1,000,000,000 1000000000 100,000 Human burial ritual

10 10,000,000,000 10000000000 1,000,000 Instructions on making flint cutting tool




CHARACTERIZATION OF MEME
PROPAGATION AND PERSISTENCE

U The previous characterizations of
memes (e.g., neighborhood
gossip, political ideology) are
intended to relate a (rough) order -
of-magnitude, represented by
Level or scale of values from O to
10, to examples representing the
population size of recipients and
duration of these categories of
memes

U Example: neighborhood gossip
(Level 1) may propagate among 10
people and persist for 10 hours,
while a fundamentalist insurgency
(Level 5) may propagate among

100,000 people and persist for
100,000 hours (about 10 years)




ENTROPY AND INFORMATION

U Entropy as a metric of information:  entropy is probably a better
information sizing metric than the number of words (or bits) because it
can be applied to any language as well as symbols, signs, and images I
semiotics in general
U The relative importance of meme size (e.g., small, medium, large) remains to
be determined, but we have initially weighted it lower than the other metrics
U At this time, we consider smaller memes to be more important than larger
memes

U Larger memes may all be memeplexes (e.g., the typical human brain cannot
hold more than 10 fichunkstermmémony)nf or mat i




ENTROPY AND INFORMATION

U Entropy as a metric of
information: C| aude Sh anEys
mathematical theory of |
communication measures the
amount of information in any
message using a function
i dentical to that@gy
formulation of entropy

U The use of this entropy is
noncontroversial as long as it is
used to measure the freedom of
choice in messages and not
semantic content (i.e., a specific
message is selected from a
larger set)




ENTROPY AND INFORMATION

U Example: information (entropy) needed to select one word out of a
vocabulary of 200 words is 7.6 bits (S=1log , 200 = 7.6 bits)

u
i

That is, the word is within the first 200 words or the second 100 words

It takes one bit to determine that, or one guess to as to which of the two
sets it was in - if the word is in the first 100 words, it takes another bit
(guess) to determine which of the two sets of 50 words it is in; and so on

It takes between 7 and 8 bits (guesses) to find the one word in 200 words

Likewise, a 50 -word meme requires 380 bits (for a 200 -word vocabulary).
Nothing is indicated about the meaning or significance of the message that
results from selecting and stringing together the 50 words




ENTROPY AND INFORMATION

U Because of its logarithmic
nature, the quantity of
Information (entropy) needed
to isolate one item remains
very modest as the total set of
items increases enormously

u If, for example, the sample
space is a 20,000 -word
vocabulary, a 50 -word meme
requires only 714 bits



