Strategic Political Commentary
Todd D. Kendall®
Clemson University
The John E. Walker Department of Economics

February, 2007

| model the media's role in transmitting information to voters about
competing political choices in a strategic framework. Media outlets in
which commentators speak primarily to voters of like type are frequently
denigrated by socia critics, but |1 show that in a strategic environment,
these outlets involve strong incentives to truthfully reveal information
about political choices, while mainstream outlets face mixed incentives.
Also, | show that the number of preference-matched news outlets is
crucial in determining the informativeness of the “mainstream” media,
and so a general increase in the number of news outlets may not improve
the quality of information conveyed by the media, depending on the
degree of preference-matching in the additiona outlets. The model also
rationalizes why the mainstream media may be dominated by
commentators of asingle political preference.

" Suggestions and comments from Gary Becker, Tim Perri, Jesse Shapiro, Curtis Simon, Chuck Thomas, and
seminar participants at Clemson and the European meetings of the Econometric Society are gratefully
acknowledged. All errorsare my own. E-mail the author at tkendal @clemson.edu.



l. I ntroduction

In this paper, | use a strategic framework to analyze the informational quality of the
media as the degree to which commentators are matched to consumers of like preference varies.
| present amore favorable view of such preference-matching than that common among social
critics. For instance, Sunstein (2001) frets that the preference-matching capacity of the internet
may constitute a threat to a well-functioning democracy:

Unplanned, unanticipated encounters are central to democracy itself.
Such encounters often involve topics and points of view that people
have not sought out and perhaps find quite irritating. They are
important partly to ensure against fragmentation and extremism, which
are predictable outcomes of any situation in which like-minded people
speak only with themselves. (p. 8-9)

My model, in contrast, focuses on the problem of strategic information transmission —
that individuals with divergent preferences face incentives to distort and immiserate information
when communicating. The essential strategic problem | analyze is a commentator’ s choice of
whether to reveal private information in the presence of voters who hold different political
preferences than those of the commentator, and who may use any information offered to vote for
candidates disliked by the commentator. The essential results are that political commentators
who communicate primarily with voters of like preference face the strongest incentivesto
truthfully reveal private information, while those who communicate with voters of diverse
preferences face conflicting or opposite incentives. | show that the more media outlets in which
commentators of a particular preference type communicate exclusively with voters of like type,
the better able are commentators of the opposite type to communicate with audiences of diverse
types. Thus, the mainstream media may wish to encourage, not denigrate, such outlets.

In addition, the model predicts that a general increase in the number of media outlets may

not necessarily improve the quality of information in the media generally (nor would mergers



necessarily decrease it), as it doesin previous literature where the degree of preference matching
is not allowed to vary.! The effect of an increase in the number of news outlets depends on how
the commentators presented in those additional outlets are matched to groups of consumers.

The model also fits several stylized facts about the media. First, the model predicts that
pundits who communicate primarily with voters of opposite preference type will generally be
rare: conservative commentators will rarely appear on public television, and liberal pundits will
rarely be heard on AM talk radio, for example.? In the model, thisis not due to a preference for
own-type commentary or “cognitive dissonance”, but is an implication of the strategic incentives
faced by pundits. In fact, empirically, such commentators do seem to be quite rare.

Second, commentators in the mainstream mediawill al tend to be similar preference
type. Surveys by Lichter and Rothman (1981), for instance, find that 80-95% of all network
news reporters voted for the Democratic candidate in the 1964, 1968, 1972, and 1976
presidential elections. Similarly, in asummary of recent literature, Groseclose and Milyo (2005)
find that American journalists considered collectively vote more liberally than any U.S.
congressional district, including Berkeley, Palo Alto, and Cambridge, Mass. The model does not
imply, however, that these reporters will necessarily slant or bias their coverage, but only that

they will tend to be dominated by one preference type.

! E.g., Gentzkow and Shapiro (2006a), Bovitz, et al (2002), Sutter (2001). However, see Mullainathan and Shieifer
(2005) for amodel with “behavioral” aspects, and Baron (2006) for amodel with reporters who derive utility from
bias; in both cases, increased bandwidth may not reduce bias.

2 |In the few cases where such situations do arise, this implies that commentators will chiefly perform some task
unrelated to the supply of information, such as entertainment or serving as foils for other pundits.

3 See Paw Research Center for the People and the Press (2004) for evidence on national media, and Welsch, 2005
for evidence on internet media. Their surveys show party-line divergence in viewership and believability across
many news sources. See also international evidence in Gentzkow and Shapiro (2004). Of course, there are some
notable exceptions to this rule, for example, conservative columnists at the New York Times, which has a generally
left-of -center readership. An additional implication is that such columnists should focus less on controversial
candidates and more on policies with options that are closer to Pareto-superior, and moreover, that they should be
more entertaining writers than other columnists to make up for their strategic disincentives.



Third, the model supplies arationale for pundits who communicate primarily with like-
preference voters to employ language and imagery characterized by high degrees of
inflammatory humor, rhetoric, and demagoguery, which imposes costs on other-type voters.
This effect may partially explain the low regard in which such commentators are often held,
despite the advantages | demonstrate herein.

Strategic communication between well-informed politicians and uninformed voters has
been studied extensively by Banks (1990), Harrington (1992), and Snyder and Ting (2002),
among others. However, this literature has generally focused either on direct communication
between competing candidates and voters, or indirect communication through party affiliation or
reputation, while ignoring the role of the media, although more recent work by Diaz (2003),
Chan and Suen (2004), Stromberg (2004), and Bernhard, et a (2006) has begun to fill this
important gap. While some information clearly is communicated directly from candidates to
voters, such as that conveyed through paid television advertisements, the mgjority of political
information voters receive is intermediated by members of the media, who have their own
preferences.

Recent theoretical work on bias in media reporting by Sutter (2001), Bovitz, et a (2002),
Mullainathan and Shliefer (2005), Baron (2006), and Gentzkow and Shapiro (2006a) considers
potential causes for bias. Inthe model presented below, pundits have preferences for certain
outcomes, and | demonstrate necessary and sufficient conditions in which pundits are induced to
revea information truthfully, without bias. These conditions may be useful in understanding

where biasis more likely to exist.

* In non-free societies, of course, the media may be simply an extension of the government. Djankov, et a (2003)
and Besley and Prat (2006) model and measure freedom of the press.



The paper also contributes to the theory of costless information transmission by modeling
a“cheap talk” game with multiple senders and multiple receivers. This extends prior work with
one sender and multiple receivers®, or one receiver and multiple senders’, al of which builds
upon the original Crawford and Sobel (1982) model with one sender and one receiver.

Section |1 develops the basic intuition for some of these results in a simple example with
only one pundit. Section Il illustrates the effects of preference-matched commentators on the

informativeness of the mainstream media. Section IV concludes.

. A Simple Example: One Pundit with Complete Information
In this section, | use an example to demonstrate some of the major results of the paper.

All agents are one of two typesinthesetJ ={0,1} . A unit mass of agents are “voters,” fraction r

of which aretype 1. Theterm “voters’ may be considered broadly: in ageneral direct election,
voters are individual people; in an indirect election, voters are the voting units (e.g., individua
statesin the U.S. electoral college). In addition, for this example, assume there is one “pundit”,
whose type is common knowledge to all agents.”

Voters are faced with the problem of casting a vote for one of two mutually exclusive
candidates, X and Y, each of which has an initially unknown typein the set J. Hereafter, let the

vector [X Y] give the types of candidates X and Y. The state space of candidate types is thus

J2 ={[10],[11],[00],[01] }, and assume that each of the four states is equally likely.

® Farrell and Gibbons (1989)
® Gilligan and Kiehbiel (1989), Krishna and Morgan (2001), and Battaglini (2002), e.g.
"Wolinsky (2003) develops a cheap talk model in which the sender’ s preferences are uncertain.



After votes are cadt, the state of the world is revealed and the payoff for each agent is
equal to the fraction of the total vote given to any and all candidates of the agent’s own type.®
For instance, if all type O voters select candidate X and all type 1 voters select candidate Y, then
the total vote for candidate X is (1-r), and the vote for candidate Y isr. If the state of the world
turns out to be [1 0], then each type 0 agent receives a payoff of r and each type 1 agent receives
apayoff of (1-r). If, instead, the state of the world were [1 1], then each type 1 agent would
receive a payoff of 1 and each type 0 agent would receive a payoff of 0. Payoffsin other states
are determined similarly.

Before voting takes place, the pundit receives independently drawn signals si J for

each of the two candidates, which are individually correct with probability g2 % . Inthis
section, assume g = 1, so that the pundit has compl ete information about the true state, though

aswill be seenin Section 11, the results generalize.

The pundit is matched to some subset of the voters, to which he will deliver a
“commentary”, ¢, based on his private signals about the candidates. The pundit may be matched
to his own type of voter only (hereafter, an “echo chamber”), the other type of voter only (a
“lions’ den™), or he may speak to both types of voters simultaneously (a“mainstream” channel).

Because there are four possible states, the pundit needs at most four different

commentaries to convey information.” For ease of explication, assume the pundit’s message

8 Thus, thereis no threshold, such as 50%, for election. This assumption simplifies the mathematics of the proof,
and substantively could reflect a situation in which candidates who win with wider margins have greater “ mandates”
to implement policies favorable to their own type, or a system in which the fraction of the vote corresponds to the
number of seats in the parliamentary body allocated to a given party (see, e.g., Austen-Smith and Banks, 1988).
Alternatively, if there is arandom element to voting, informed voters would prefer higher margins of victory in
order to increase the probability of reaching the threshold.

® There are, of course, an infinite number of equilibriainvolving “synonyms’ —multiple messages that mean the
same thing — but there can be no more than four meanings.



space is the state space, ¢l J%, so that the substance of the pundit’s commentary isto simply
announce one of the states of the world (though not necessarily the correct one).

Because the payoffs to all agents depend only on the voting outcome, not directly on the
commentary, thisis a“cheap talk” game of the form established by Crawford and Sobel (1982).
A well-known result in the literature on such games is that there always exists at least one
“babbling” equilibrium, in which the sender provides no information, and the receiver(s) ignore
any message provided by the sender. In the context of the present game, for any matching
between the pundit and voters, there exists an equilibrium in which the pundit does not
distinguish any of the four states (say, by announcing [0 1], regardiess of the true state), and the
voters choose candidates based solely on their ex ante beliefs about the state (thus ignoring the
pundit’s commentary).

In a babbling equilibrium, a pundit’s productivity is zero, at least for informative
communication. Assuming that commentary is costly,™® a necessary condition for an efficient
matching between pundit and votersis that a non-babbling equilibrium must exist.

| consider here three possible matchings and show how the amount of non-babbling

information varies over them.

Case A: Suppose that atype 1 pundit is matched to an “echo chamber” of exclusively
type 1 voters. Inthis case, there exist non-babbling equilibria. For instance, the pundit may
simply “tell the truth” by setting c = s. If so, then type 1 voters reading his commentary should
optimally respond by voting for candidate X if the commentary reads[1 0], voting for candidate
Y if the commentary reads [0 1], and voting for either (or at random) if the commentary reads [0

0] or [11]. Moreover, if the pundit expects voters to choose these responses to his commentary,

19 At the very least, the opportunity cost of the pundit’s time would usually be positive.



then he should certainly tell the truth, since by supplying accurate information about the true
state to type 1 voters, he increases the vote for type 1 candidates (at least weakly) and thus, raises
his payoff. Inthisequilibrium, an echo chamber involves a pundit with a positive value to
voters. It should be clear that a similar argument applies to the opposite kind of echo chamber —

atype O pundit matched exclusively to type O voters.

Case B: Now suppose the pundit istype 1, but is matched to a“lions den” of exclusively
type O voters. Inthiscase, thereis no equilibrium in which the pundit provides different
commentariesin states[1 0] and [0 1]. To seethis, suppose the pundit did separate these two
states through his commentary. If the pundit’s commentary implies that [0 1] is not the true
state, then type O voters ex post beliefs are that candidate Y ismore likely to be atype O thanis
candidate X.™ Then these voterswill vote for candidate Y. If the true state were [1 0], telling the
truth would reduce the pundit’s payoff relative to acommentary strategy that did not separate
states[1 0] and [0 1]. Thus, thereis no equilibrium in which the pundit’s commentaries separate
more than three of the states. If voters value information for reasons other than making better
voting choices, then apundit in alions’ den may still have some value; nevertheless, his
usefulness will tend to be dominated by that of a pundit in an echo chamber, who may separate
all four states, asin case A above. It should be clear that a ssimilar argument applies to the

opposite kind of lions' den —atype 0 pundit communicating exclusively with type 1 voters.

Case C: Now suppose the pundit istype 1 and is broadcasting on a“mainstream” channel

both types of voters receive. Whenr3 3, the same analysis asin Case A follows, as the majority

1 More precisely, the Bayesian posterior probability that candidate Y istype-0, given that [0 1] is not the true state,
is £, while the equivalent probability for candidate X is % .



of voters hearing the pundit’s commentary will use any information provided in the commentary

in ways that raise the pundit’s payoff. However, if r <3, thisissimilar to Case B, and no

informative equilibrium exists.*?

One can already derive interesting results from these simple cases (results which, it will
be shown later, generalize fully to media environments with an arbitrary number of mainstream
and echo chamber pundits communicating simultaneously). First, pundits communicating
primarily with like-type voters have the advantage of facing the strongest incentives to reveal
private information fully, while pundits who communicate primarily with opposite-type voters
face incentives to obscure and immiserate private information, and pundits who communicate
with multiple types of voters may or may not communicate truthfully, depending on the
parameters the value of r.

If pundits are valued primarily or even partialy for the informational content of their
commentary, then, punditsin lions' dens should be relatively rare. Asan empirical matter,
however, this does not imply that they can never appear, since these types of media settings may
exist for reasons other than informational value, e.g., for entertainment value, as “fodder” or foils
for other pundits, to supply a perception of balance, or to comply with “fairness’ regulations.

Also, the model impliesthat in afully informative equilibrium, mainstream pundits will

all be of the same preference type;*® empirically, the mainstream media may include

12 Thus, a pundit speaking to one audience (alions' den) may be less truthful than one speaking to two, a
phenomenon Farrell and Gibbons (1989) refer to as “one-sided discipling”. It can also be the case that a pundit
speaking to one audience (an echo chamber) may be more truthful than one speaking to two, a situation these
authors refer to as“ subversion”.

2 Thisistrivialy truein this example, in which there is only one pundit, but the more important point illustrated
hereisthat thereisacritical value of r which determines the type of al mainstream pundits in any fully informative
equilibrium. See Section |11 for ageneralization of thisresult.



conservative pundits or liberal pundits, but not both; which type of pundit dominates the
mainstream media depends on the value of r.

It should be noted that the parameter r is defined relative to the overall population of
commentary consumers, not necessarily the population as awhole. Newspaper readers may have
adifferent distribution of preferences than television viewers or radio listeners. If so, then these
results imply differences in pundit type composition across these media. Thereis, therefore, a
rationale for strong separation of different voter preference-types across different types of media.
For instance, conservative voters may receive political information from radio, while liberals
receive information from television, or vice-versa. Further, as discussed briefly above, it should
also berecalled that “voters’ in the model are voting units, and thus, may not be equivalent with
people in an indirect election system.**

Another result visible in this simple model is that, if commentaries are a technologically
non-rivalrous and non-excludable good, as they might be if delivered on broadcast television,
radio, or in newspapers, then pundits in echo chambers face incentives to make their
commentaries more rivarous and excludable. Thus, pundits may envelop their commentary in
rhetoric unpalatable to opposite-type voters, using humor, bombast, or demagoguery that reduces
the utility of opposite-type voters more than own-type voters. Pundits may choose to publish
their commentary in relatively more insular or excludable outlets, such as websites or “in”
magazines. Pundits may also attempt to use “dog-whistle” language that own-types understand

better than other-types, asin Glaeser, et al (2005) or Gentzkow and Shapiro (2006b).

1 For instance, consider an “electoral college’-style winner-take-all election in a country with three states of equal
population size. Suppose that the percentage of type 1 votersin the three states are 40%, 60%, and 60%, and that
the candidate winning a state receives one electoral vote. Then the total population of the country is 53.3% type 1,
but the relevant size of the type 1 majority for this model is 66.6%, since two of the three states are type 1 voting
units. The model would predict that national media networks in this country would consist of type 1 pundits only.
Alternatively, suppose that the percentage of type 1 voters in the three states were 40%, 40%, and 80%. It isstill the
case that 53.3% of the general population istype 1; however, now only 33.3% of the voting unitsaretype 1. The
model would predict only type O pundits on national networks, even though a majority of the population is type 1.

10



[I1.  The Effectsof Preference-Matching on the Mainstream Media
Toillustrate the results that follow, consider now a media environment with two pundits:
atype 1 pundit on a mainstream channel (who I will refer to as“M”), and atype 1 pundit in an
echo chamber (who | will refer to as“E”).™® Analysisin the previous section showed that if

r3 2, aninformative equilibrium would exist if either one of these pundits operated exclusive of

the other. | show now that it is possible no such equilibrium exists when both are operative
simultaneously. The Appendix generalizes the results that follow to media environments with
arbitrary numbers of mainstream and echo chamber pundits.

With perfectly informed pundits, i.e., g = 1, multiple pundits speaking to the same
audience would be irrelevant; therefore, assume now 4 < g <1, so that each pundit’'s signals are

informative, but not perfectly so.
Consider an informative equilibrium in this setting, in which both pundits reveal their
true signal in their commentary. Voters best responses would be to make Bayesian calculations,

given the value of g, to estimate the candidate most likely to be of their own type, and to vote

for that candidate. Note that in this example type 1 voters receive two commentaries, while type
0 voters receive only the network pundit’s. For instance, if M delivers commentary [1 0], type O
voters, who hear only this signal, would optimally vote for candidate Y. If E delivers
commentary [0 1], then type 1 voters, who hear both commentaries, would have posterior beliefs
about the candidates' types that indicated an equal probability of each being of type 1, and
therefore they could vote for either candidate (or randomly) as a best response. Voter strategies

for other commentaries may be derived similarly.

> For asimilar formulation in the context of financial, not electoral, advice, see Klumpp (2006).
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Given these voter strategies, one can ask whether it is also optimal for each pundit to
reveal histrue signal through his commentary. Consider first E, and suppose that hissignal is

Sg =[1 0] (other casesfollow similarly). His payoff is the expected vote for type 1 candidates,

given that he does not know either the candidates’ true types nor M’ssignd, s,, :

. Pr(sy s )[Pr{X Y1 =[10][s, .5 My (ce 6y =5y)
+Pr((X Y1=[11[s, ,s¢ JU
+Pr((X Y] =[00]|s,, ,S: O]
+ Pr([X Y]=[01]]s, ,se ll- V, (cz,C,, =S, )]]

[1]

where ¢; is pundit i’s commentary, and Vx isthe total vote for candidate X, given the
commentaries presented to voters by the two pundits.

Consider now two possible commentary strategies for E: truth-telling (c. = [10]), or a
“partial” lie (I will consider c. = [0 0], but the analysisisidentical for c. = [11]). The pundit

prefersto tell the truth if

. Pr(sy[s)[Pr{x Y1=[20]s,, s ) Pr{x Y1=[01]s, s JIvy (201.c, =5, )- Vi (00T .c, =, )]

isnon-negative. Using Bayes' rule, this expression can be simplified to:

No? Prlsulix vi=1101} @- 9) Prls, [[x Y1 =[01)[v, ([10.¢, =s,)- Vi [00].c, =, )]

Panel A of Table 1 givesthe relevant values for calculation of this expression. Using
these values, it is straightforward to show that the echo chamber pundit prefersto tell the truth

when:
2rg(1- 9)(9- 330

which isinsured by the assumption that < g <1.

12



Thus, the echo chamber pundit prefersto provide truthful commentary. It can be shown
using similar calculations that truthful commentary aso dominates a“complete” lie (c. = [0 1]
in this case). Moreover, calculations when the pundit receives other possible signals also follow
similarly, illustrating that, as in the previous section, echo chamber pundits face very strong
incentivesto reveal their private signals, even when they have imperfect information about the
true state, and even in the presence of other pundits.

Now, however, consider the plight of the pundit on the mainstream channel, M, when she
receivesasignal [1 0]. She suspects (though imperfectly so) that candidate X ismore likely to
be atype 1. She does not know E’s signal; however, if signal quality g ishigh, she placesahigh
probability on hissignal being [1 0] aswell. Thus, M faces a tradeoff: telling the truth about her
signal will probably have arelatively small effect on type 1 voters, asthey arelikely to be
partially convinced to vote for candidate X already by the echo chamber pundit. On the other
hand, telling the truth will definitely have a determinative effect on type O voters, who will now
choose to vote for candidate Y. If the type 1 population size, r, issmall relative to signal
quality g, this latter effect on type O voters may dominate M’ s calculus, leading her to prefer
obscuring the truth — thus, the informative equilibrium may be lost.

Formally, given that E isrevealing his signal truthfully, M’ s expected payoff can be
written in asimilar fashion to equation [1], and again, using Bayes' Rule, truth-telling (c,, =[1
0]) dominates any other strategy c,, * (e.g. apartial lie, c,,* = [0 0] or [1 1], or acompletelie

cy * = [0 1]) when the following expression is positive:

[2] N Prlseix vi=1ar) @- 9 Prlselix 1= [Lop)fvy (e = s, [10])- Vi (ce = s, 6, )]

13



Panel B of Table 1 givesthe relevant values for the calculation of this expression. Using
these values, it is straightforward to show that the mainstream channel pundit prefers truth-telling
to apartia liewhen

5 1
1+29(1- 9)

and prefers truth-telling to a complete lie when

1
1+2g(1- 9)+1(9° +(1- 9)%)

3

Figure 1 illustrates both expressionsinr- g space. The area colored either shade of gray

indicates parameters for which the pundit prefers apartial lie to truth-telling; the area shaded in
dark gray indicates parameters for which the pundit prefers acomplete lie to truth-telling. As
suggested by the intuition above, when signal quality is high relative to type 1 population size,
the informative equilibrium breaks down because M no longer has an incentive to fully reveal
her signal.

The previous section showed that for values of r aboves , both E and M would reveal

information truthfully if the other did not exist; however, when they both exist simultaneously,

Figure 1 illustrates that there are values of r above + for which M is unproductive as a supplier

of information. Essentially, the problem isthat for some parameter values, M istoo likely to be
the marginal information supplier to type O voters, while remaining inframarginal for type 1
voters.

Suppose instead that the mainstream channel pundit was of type O instead of type 1.
Given that E isrevealing his signal truthfully, a variant of equation [1] implies that the

mainstream channel pundit prefers truth-telling to another strategy c,, * when

14



o7 Prlscix vi=1a} @- 90 Prise[x Y1 =120)[vy (ee = sc.cy *)- Vi (e =5, [10])]
isnon-negative. Note, however, that this expression isidentical to that in equation [2], except of
opposite sign. Thus, the type 0 pundit on a mainstream channel prefers truth-telling to a partial

lie when

g1
1+29(1- 9)

and she prefers truth-telling to a complete lie when

c 1
1+29(1- g) +1(9° +(1- 9)?)

The parameter values for which both of these conditions hold is represented in the dark
gray shaded areain Figure 1. Thisanalysis shows that, just asin the smple model of the
previous section, in any equilibrium in which pundits on mainstream channels reveal their signal
fully, al mainstream media pundits are of the same type. The mainstream mediais still
dominated by pundits of asingle type.

Moreover, this example also illustrates that the dominance of the mainstream channels by
aparticular preference type of pundit is strengthened by the presence of echo chamber pundits of
the opposite type. To seethis, note that in the previous section, type 0 pundits on mainstream

channels were only informativeif r £ 5. After adding atype 1 echo chamber to the

environment, however, type O mainstream pundits are informative when

. 1
1+29(1- 9)+1(9° +(1- 9)°)

, Which is strictly greater than £ . In plain terms, the

productivity of aliberal (conservative) mainstream media commentator isincreasing in the

number of conservative (liberal) echo chamber media outlets.

15



Finally, this example also illustrates that an increase in the number of pundits does not
aways lead to a more informative media, and can in fact reduce the informativeness of the

media. For example, supposethat r 2 2, and the media has one type 1 mainstream channel

pundit. The analysisin the previous section showed that a fully-informative equilibrium existsin
this case, so in thisequilibrium, all voters receive atruthful commentary about the candidates
types. Now suppose atype 1 echo chamber pundit is added. The analysis of this section showed
that, if r is sufficiently high (the white areain Figure 1), the mainstream channel pundit remains
informative and so now type O voters receive the same amount of truthful commentary as before,
while type 1 voters now hear two truthful commentaries instead of one. However, if r islower,
then the type 1 mainstream channel pundit is no longer informative. If r is quite low (the dark
gray areain Figure 1), the type 1 mainstream channel pundit can be replaced with atype 0
mainstream channel pundit, and again, type O voters still receive one truthful commentary, while
type 1 voters now receive 2. However, if r is an intermediate value (the light gray areain Figure
1), no mainstream channel can exist in afully informative equilibrium, so the addition of the
echo chamber has actually decreased the amount of information communicated to voters, since
now type O voters receive no (useful) commentary at al. In general, whether an increase in the
number of news outlets improves the informativeness of the media (or contrariwise, whether
media mergers reduce it) depends on how the punditsin those additional outlets are matched to
voters.

The discussion above may be stated concisely in the following three propositions:
Proposition 1: In equilibrium, pundits who communicate primarily with like-type voters face the
strongest incentives to reveal information truthfully. Pundits who communicate primarily with
opposite-type voters cannot reveal information truthfully. Pundits who communicate with
multiple types of voters may or may not be able to reveal information truthfully, depending on

the parameters of the media environment, and the number and type of other pundits operating in
it.

16



Proposition 2: In any fully-informative equilibrium, the mainstream mediawill always be
dominated exclusively by pundits of one type (which type is determined by the parameters of the
media environment).

Proposition 3: The ability of a particular type of mainstream media pundit to provide truthful
information, and thus, that type’ s dominance of mainstream channel media, is reinforced by an
increase in the number of opposite-type preference-matched media outlets.

Formal proofs of these Propositions for a general number of mainstream and echo
chamber pundits may be found in the Appendix.

The calculations involved in determining whether any particular media environment with
more than one or two pundits has an informative equilibrium are tedious. Figure 2 illustrates the
results of these calculations for all media environments in which there are up to 10 type]j
mainstream channels, and up to ten type j echo chambers, given baseline parameter values for
signal quality, g = 0.55, and for typej population size 0.55 (that is, if j = 1, then r = 0.55).%
Thelinesin the diagram illustrate, for each combination of type j mainstream pundits and type |
echo chamber pundits the minimum number of opposite-type echo chambers necessary for an
informative equilibrium to exist in that media environment. For instance, a media environment
with five type j echo chamber pundits and six typej pundits on mainstream channels requires
two opposite type echo chambers to be fully informative.

Following the intuition given above, as the number of type | echo chambersincreases, the
likelihood that a given type j mainstream channel pundit will provide marginal commentary for
type | voters decreases. Therefore, in order to induce truth-telling, more opposite type echo

chambers are necessary to sufficiently reduce the probability the type j mainstream channel

pundit will provide marginal commentary for opposite type voters as well.

18 The program generating these calculations is available upon request.
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Figures 3 and 4 illustrate some simple comparative statics. In Figure 3, type j population
size hasincreased to 0.60. As before, with alarger own-type population, the problem the
mainstream pundits face in supplying information to opposite-type voters becomes less
egregious. Thus, acomparison of Figures 2 and 3 shows that fewer opposite-type echo chamber
pundits are generally necessary in any given media environment to generate an informative
equilibrium.

In Figure 4, typej population size has returned to 0.55, but now signal quality g has
increased to 0.60. As before, with better signal quality, mainstream channel pundits are more
certain that own-type echo chamber pundits are giving voters correct information, making the
mainstream pundits more likely to be infra-marginal for own-type voter decisions, and increasing
their incentiveto lie. Thus, acomparison of Figures 2 and 4 shows that more opposite-type echo
chamber pundits are generally necessary in any given media environment to counteract this

incentive.

V.  Conclusion
The model above has outlined necessary and sufficient conditions for the mediato serve
an informational purpose. These conditionsimply an important role for preference-matched
media outlets, or “echo chambers’. Informed parties in these media outlets have strong
incentivesto reveal their information truthfully, and when they do so, they also change the
incentives faced by the mainstream mediato reveal information truthfully. Thus, criticisms of
“echo chamber” media should be balanced against the crucial role these play in determining the

efficiency of the market for news information.
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The model can also explain several stylized facts about the media, including its apparent
dominance by reporters with left-of-center preferences, and the scarcity of media outlets offering
communication between commentators and voters of divergent preferences.

The analysis here characterizes the set of media environments in which informative
equilibriaexist. Assuming informativenessisanecessary condition for a social optimum, a
social planner could then optimize any given welfare function over this set. A related question,
however, is whether and how an environment in this set would arise in a market with free entry
of pundits. Presumably, informativeness would tend to be selected by the market, and so all the
results herein would still hold. However, if commentaries are technologically non-excludable, as
they may be when delivered on “free” television or radio, other-type voters could “invade” echo
chambers for the information available there, in the process turning the echo chamber into a
network and potentially changing the informativeness of the equilibrium.

There are various ways that echo chambers may nevertheless be maintained. As
discussed previously, echo chamber pundits may use coded language to exclude other-type
voters, and engage in rhetoric and humor that depreciates other-types, raising their costs of
invading the echo chamber. Moreover, commentaries are not generally costless to voters, even
on free media, given the time and search costsinvolved. Thus, invading an echo chamber may

not provide net benefitsif one has many other sources of information available.
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Appendix

Herein, | prove Propositions 1-3. First, however, | develop some notation and state some
identities that will prove useful.

Consider a media environment with a type 0 echo chambers, b type 0 lions' dens, c type O
mainstream channels, d type 1 echo chambers, etype 1 lions dens, and f type 1 mainstream channels.

Denote the number of type 0 echo chamber pundits who receive signal [1 O] by acl) and the number who
receive signal [01] by &’ . Definesimilarly by, b, c;, ¢, and soon.

Define P(m,n; s,t | z) to be the conditional joint probability that
ag+c+e+fy=a’+c) +e’ +f°+mand b +c; +dy + f; =b’ +c) +d) + f° +n, when
atc+e+f=sandb+c+d+f =t, given that the true state is zT J?.

Thisisthe probability that, given the true state is z, the difference between the number of pundits
who receive signal [1 0] and those who receive signa [0 1] among the s pundits who speak to type 0
votersis m, and the same difference is n among the t pundits who speak to type 1 voters. We will be
especialy interested in cases in which agiven pundit can provide margina commentary, such as when m
or niszero. Denoteby P(-,n;s,t| z) the probability that the number of pundits who receive signal [1 0]
and those who receive signal [0 1] among the t pundits who speak to type O votersisn, for any value of
m. Definesimilarly P(m,-;s,t|2).

Note the following properties for P:

[A] PO, ;st|[1,0]) =P, ;st|[0,1]) and P(- ,0;st|[1,0]) = P(- ,0;5t[0,1])
[B] P(- ,m;st][1,0]) 2 P(- ,n;st|[0,1]) if m3 0,and P(n,- ;st|[1,0]) 3 P(n,- ;st]|[0,1])ifn® 0
[Cl]  g°P-1nst|[1,0]) = (1- g)*P(-1n;st|[0,1]), and

9°P(m,-1;st|[1,0]) = (1- g)*P(m,-L;st][0,1])

Property [A] indicates that the probability that the number of pundits who receive signal [0 1] is
exactly the same as the number who receive signal [1 0] isindependent of whether the true state is[1 O]
or [01]. Property [B] states that the probability that more pundits receive signal [1 0] than receive signal
[0 1] giventhetruthis[1 O] is greater than the same probability given the truth is[0 1]. Both of these
properties are intuitive and so | omit aproof. The proof of Property [C], however, follows. Let | bethe

sumof a;+c; +€ + f,. Then

s s s sAlg-21-1 RPN
g2 P(-l,n;S,t | [1,0]) :g2 | g2|+J+(S- 2i-1-j) (1_ g)2(|+1)+1+(s— 2i-j)

i=0 I |+1 j:O J
- 2i- - H .
~ s g s s2-1 g-92-1 20+ j+(s- 2i-1- |)+2 1 2i1+1)+ | +(s- 2i- ])
T .9 - 9)
i=0 I |+1 j:O J
S g s s2-1g-2/-1 ) ) ) _ o o
:(]__ g)z g2(|+1)+]+(s—2|—1—])(1_ g)2|+1+(s-2|-1)

o i+l o j
=(1- 9)°P(-1,n;st|[0,1])

I will also make frequent use of equation [2] from the text, a modified version of which states that
agiven pundit i who hasreceived asignal [1 O] prefers truth-telling to another commentary strategy ¢; ,
given all other pundits (“-i") are telling the truth, when the following expression is positive:
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[3] |7 Pr(s, 1[20]) - (1- 9)2Pr(s, 110DV, (c =s.¢, =5,)- Vy (c,6c, =5,)]

S

I now proceed to prove Proposition 1. | start by showing that truth-telling is always preferred by
echo chamber pundits.

Consider atype 1 pundit who provides commentary to only type 1 voters. Suppose this pundit
receives signal [1 0] (similar calculations follow for other signals). There are three casesin which the
pundit’s commentary would be marginal: if other pundits providing commentary to type 1 voters are
evenly split between signals [0 1] and [1 O], or if the number of [0 1] signals was within one of the
number of [1 0] signals among these other pundits. According to equation [1], then, the pundit prefers
truth-telling to a“ partia” lie ([0 0] or [1 1]) if

|9?P(.0:s.tI110]) - (1- 9)2P(-0;s t|[0m)[2r]
[gPP( - LS HILOD - A 9P - s 0]

isnon-negative. By property [A], the first term is positive, and by property [C], the second termis zero.
Thus, an echo chamber pundit always prefers truth-telling to the partial lie. Similarly, the pundit prefers
truth-telling to a“complete’ lie[0 1] if

lg?P(- 0;s.t][10]) - (1- 9)°P(-,0;s,t][01])]r]
+[g?P( - Tst|0]) - @- 6)2P( - s t[0a)]2r]
+[?P( s t[a0]) - @- g)?P(- Zstiom)]|2r]

isnon-negative. Again, by property [A], the first term is positive, and by properties [C] and [B], the
second and third terms are zero and positive, respectively.

Therefore, regardless of the media environment and the parameters, echo chamber pundits aways
prefer to reveal their information truthfully.

Next | show that lions' dens pundits always prefer alie over truthful revelation. Consider atype
1 pundit who provides commentary to only type O voters. Suppose this pundit receives signal [1 0]
(similar calculations follow for other signals). Asin the case of an echo chamber, there are three casesin
which the pundit’s commentary could be marginal: if other pundits providing commentary to type O
voters are evenly split between signals[0 1] and [1 O], or if the number of [0 1] signals was within one of
the number of [1 0] signals among these other pundits. According to equation [1], then, the pundit prefers
truth-telling to a“partia” lie, such as[0 0] if

[g7PO.-;s.t][10]) - @- 6)?PO.;st|[0M]- 1@- )]
+g?P( 158 tI[L0]) - @- 9)2P(- 1-ist 0] 2(A- 1]

isnon-negative. By property [A], the first term is negative, and by property [B], the second term is zero.
Thus, alions' den pundit always prefers the partial lie to truth-telling.

Finally, | consider the incentives for truth-telling among pundits on mainstream channels.
Consider atype 1 pundit who provides commentary to both type 1 and type O voters. Suppose this pundit
receives signal [1 0] (similar calculations follow for other signals). Now, the casesin which the pundit’s
commentary would be marginal are any combination of situationsin which either: other pundits providing
commentary to type 1 voters are evenly split or within one between signals[0 1] and [1 O], and other
pundits providing commentary to type O voters are evenly split or within one between signals [0 1] and [1
0]. According to equation [1], then, the pundit prefers truth-telling to a partid lieif
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|9°P(- 1- Lst][20) - (1- 9)*P(- 1- LstI[0M)[4r - 3@- )]
+[g?P(- 10;s,|[10]) - (1- 9)?P(- 10:s,t[[O[2r - 2(a- )]
+ [g P(-Lkist|[10]) - (- 0)*P(- Lk:s t|[0D)]- 1@- r)]

+gP(o Lst|[10])- (1- )2P(O- Lst|[0I]ir- 1(a- )]
+|9?P(0,0;5,t|[10]) - (- 9)*P(0,0; st|[01])][ r-1@- 1)
+  [g?P(O,k;s,t]|[10]) - (1- 9)°P(O,k;s;t |[01])][- 1(1- 1)

+ _gzp(y!_ 1: S’t |[10]) - (l_ g)Z P(y" l;S,t I[Ol])][%r]

y10,-11

+ [PPyostiLo)- @- g)?P(y.ostom]ir]

y10,-11

isnon-negative. Collecting terms, and applying properties [A] and [C], this expression simplifiesto

P(0,)+P(-,0)

3

where P(m,n) = [gz P(mn;s,t|[10])- (1- g)*P(m,n;s,t|[0 1])J . The expression on r aboveis
clearly bounded between 0 and 1. Depending on the parameters values and the number of other pundits
communicating with each type of voter, this condition may or may not hold. Thus mainstream channel
pundits incentivesto tell the truth instead of a partial lie are conditional on these.

Similarly, the pundit prefers truth-telling to a complete lie when
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|9?P(- 1- st][20]) - (1- 9)*P(- 1- LstI[0M)[4r - 3@- )]

+?P(- 105t ][10) - @- )°P(- 10;stIOM3r - 2@- )]

+lo?P- 115 1[20]) - @~ 9)?P(- 1L st|[0D)]r - 2@ 1)]

v [P LkstiLa) - @- 9P Lk;st|0m]- 1a- )]

k10 11

g°P(0- Lst][10]) - @- 6)*PO-Lst][0M]r - 2@- )]
2P(00;5,L[[10]) - (- 6)2P©OG;s t|[0M)]ir - 2 1)
?POLst[10]) - - 9)?POLstI[OD]r - 1@ 1)]
[P k;st1120]) - @- 9)POKstI[OD]- 1- )]

k10 11

+ 4+ 4+ o+

+[PP@-LstI[L0) - @- 9)°PE-LstlOM]2r- @- )]
+lPPost|[Lo) - @- 9POstioMir - @- )]
+gPPaLstLa) - - 9?PaLstioM]r - @- 1)

+ [Pty usitiion - a- 9oy st |[01])]2r]
' ZgZP(y,o; St[10])- (1- 9)?P(y,0;st [[01])[r]

v [PPyastina)- a- g)?PyLst|om)]r]

Collecting terms and applying properties [A] and [C] again, this expression simplifiesto

P(0,)+1iP(1)
[P(o )+iP@ )|+ [P( 0)+1P(-,)|

Again, this expression on r is clearly bounded between 0 and 1. Depending on the parameters values and
the number of other pundits communicating with each type of voter, this condition may or may not hold.
Thus mainstream channel pundits’ incentives to tell the truth instead of a complete lie are also conditional
on these.

This completes the proof of Proposition 1.

Now to prove Proposition 2, which states that all the mainstream channel punditsin any fully
informative equilibrium must be of the same type. | have shown in the proof of the previous proposition
that atype 1 mainstream pundit prefers truth-telling when

P(0.) P(O)+5P()

r3 max — . T= — — — )
P0,)+P(-,0)'[P(0-)+1PE-)|+[P(-,0+1P(- D)

Now, however, consider atype O pundit on a mainstream channel. Suppose the pundit has
received signa [0 1] (similar calculations follow for other signals). Similar to equation [A1] above, the

pundit prefers truth-telling to any other strategy c Cif
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|_g2 Pr(s; [[10]) - (1- g)2 Pr(s; |[01])J[Vx (cGc, =s,)-V,(c =5s,C; :S—i)]

S.i

Note this expression is identical to equation [1], but with opposite sign. Therefore, it follows that atype O
mainstream channel pundit prefers truth-telling in precisely the opposite situations when atype 1
mainstream channel pundit preferstruth-telling. Viz., from the proof to Proposition 1, atype O
mainstream channel pundit prefers truth-telling when

P(0,) P(O)+3P@)
P(0,)+P(-,0)'[P(0-) +1P@-)|+|P(-.0 +1P(-,)]

r £ min

Therefore, depending on the value of r, either type 1 mainstream channel pundits prefer to tell the
truth, type O mainstream channel pundits prefer to tell the truth, or neither prefersto tell the truth. In any
case, if any mainstream channel pundits exist in afully-informative equilibrium, they must all be of the
same type.

Finaly, to prove Proposition 3. In the previous propositions, it has been shown that thereisa
critical value of r which determines whether thereis afully informative equilibrium, given a particul ar
type of mainstream channel pundit. Proposition 3 follows from the fact that this critical value of r is
decreasing in the number of type 0 echo chamber pundits and increasing in the number of type 1 echo
chamber pundits. Therefore, asthe number of type O (type 1) echo chamber pundits increases, the
dominance of type 1 (type 0) pundits on mainstream channelsis reinforced.

As shown above, the critical value of r, above which type 1 voters prefer truth-telling, is

P(.) P(0.)+1P(L)
P(©0,)+P(.0)[P(0:)+3P)]+[P(.0)+3P( D]

r 3 max

Now by Property [A] P(0,-) = I_g2 - (- g)ZJP(O,- :s,t|[10]), and this expression is clearly
decreasing in the number of type 0 echo chambers. In other words, if the true stateis[1 0], then asthe
number of pundits speaking to type 0 voters increases, the likelihood that the number of these who receive
signal [1 0] is exactly equal to the number who receive signal [0 1] must decline. Therefore, the first term
in the maximand problem above is decreasing in the number of type 0 echo chambers.

Similarly, P(1,-) can be rewritten as

lo* - @- 9] . eatts-los-1-i
W[g(l 9)] o 1 2

and increasing sincrementally to s + 1 makes P (L) equal to:

2—2i

lo" - - 9)* .° S s
T2t L

Theratio of these two expressionsis
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s1.8-1 s-1-i o2
= i+1
[ g)] = .
S s S-i o2
o 1 1+1

A sufficient condition for P(1,-) to be decreasing in Sisfor thisratio to belessthan 1. To seethisis so,

check that it is so for s= 2. Then, comparing coefficients, note that the ratio is decreasing in s.
Therefore, by induction, itisso for any s> 1.

Therefore, both critical values of r are decreasing in the number of type 0 echo chambers. A
symmetric argument shows they are increasing in the number of type 1 echo chambers.
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Panel A: Type 1“Echo Chamber” Pundit’s Calculation

Tablel

sw | Pr(sw[[10]) | Pr(su|[01]) | VX([10],cu=sm) | Vx([10], cw=sm) | Vx([10], cv=su)
[10] g’ (1- 9)* r r '
[11] 9(- 9) 9(1- 9) r+3@-r) r+3(1-r) 2@-r)
[00] 9(- 9) 9(1- 9) r+3@-r) r+3(1-r) 2@-r)
01 | @-9° g Fr+(-r) (- 1) @-r)
Panel B: Type 1“Mainstream Channel” Pundit's Calculation

s | Pr(se[[10]) | Pr(se[[01]) | Vx([10],ce=sg) | Vx([10], ce=se) | Vx([10], ce=s¢)
[10] 9’ (- 9)° r r+3@1-r) Fr+@-r
[11] 9(- 9) 9(1- 9) r lr+i@-r) - r)
[00] 9(- 9) 9(1- 9) r lr+i@-r) - r)
01 | @-9° g 2 3(-71) (-1)
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Figurel
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Figure 2: Number of Opposite-Type Echo Chambers Needed to Sustain An Informative
Equilibrium in Various Media Environments. g=0.55, type| population size = 0.55

Notes. Lines connect media environments for which a constant
number of opposite-type echo chambers are needed to sustain a non-
babbling equilibrium. Type j voters constitute 55% of voters, and
signal quality is 0.55.
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Figure 3: Number of Opposite-Type Echo Chambers Needed to Sustain An Informative
Equilibrium in Various Media Environments. g = 0.55, type| population size = 0.60

Notes. Lines connect media environments for which a constant
number of opposite-type echo chambers are needed to sustain a non-
babbling equilibrium. Type j voters constitute 55% of voters, and
signal quality has been raised to 0.60.
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Figure 4: Number of Opposite-Type Echo Chambers Needed to Sustain An Informative
Equilibrium in Various Media Environments. g = 0.60, type| population size = 0.55

Notes. Lines connect media environments for which a constant
number of opposite-type echo chambers are needed to sustain a non-
babbling equilibrium. The population of type | voters has been
raised to 60%, and signal quality hasreturned to 0.55.
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