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ABSTRACT
ESSAYS ON MEDIA BIAS AND GOVERNMENT CONTROL OF MEDIA
By

Hon Foong Cheah

The first portion of my dissertation studies the effects of foreign media entry on the
quality of information provided to citizens through government controlled media. The gov-
ernment controlled media is tasked to maximize citizen’s support or buy-in, and that they
can influence it by misreporting the state. An imperfectly informed foreign media is then
introduced as an additional independent information source. This removes the government’s
role as the sole provider of information and alters bias in the government media’s report. I
find that foreign media typically lowers local media bias. However, when quality of govern-
ment is low, foreign media entry can exacerbate local media bias. The resulting deterioration
in local media quality can outweigh the additional information from a foreign media of mod-
erate quality, leaving citizens worse off. In addition, I analyze the government decision to
suppress foreign media, and find suppression most heavily used in countries with moderate
quality of governance.

The second portion of my dissertation studies the effects of an imperfectly informed
foreign media entry on the government’s and citizen’s welfare. The model considers the
existence of two government’s type: one that maximizes citizen’s welfare by requiring the
controlled media to truthfully report the state, while the other tasks local media to per-
suade citizen’s decision by misreporting the state. The presence of an independent foreign
media has an ambiguous effect on local media bias because it reduces government’s benefit
from lying — as more information limits government’s ability to influence, and its cost — as

it limits future ability to influence and reduces the government’s incentive to build reputa-



tion. A benevolent government that is perceived to be trustworthy may favor stricter media
control because incorrect information from foreign media can misleads citizen into making
poorer informed decisions. On the other hand citizen prefers the presence of an imperfectly
informed foreign media’s because the independent news source complements the potentially
biased report from local media, and limits the government’s influence that tasked local me-
dia to misinform the state. Lastly government may react differently to foreign media entry.
However in cases where citizen is confident of the government’s ability to promote public
interest, both governments may be against foreign media entry. This gives rise to signal-
ing equilibrium where government restrains from media control to signal themselves as a

benevolent government.
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Chapter 1

Introduction

Freedom of speech and press freedom are widely regarded as crucial components in maintain-
ing a well functioning democracy. There exist strong consensuses among political scientists
and economists that greater press freedom is correlated with the improvement of quality
of governance L However the importance of press freedom is a relatively modern concept
compared to the older views that press regulation is a necessary component of good gover-
nance. It was once believed that through careful regulation of press and media outlets, a
government with good intention can promote good moral characters in individual citizens,

2. Even today, paternalistic

and prevent subversive reports from threatening social stability
arguments were oftentimes employed to justify government control of media.

Nevertheless the desire for unbiased news reports, as well as mutual distrust of the ruling

government drive citizens to seek news sources in addition to news from state controlled me-

'Representative literatures includes Brunetti and Weder (2003) on media freedom and corrup-
tion, Ravallion (1997) on presence of international news outlet on the incidence of famine, Snyder
and Stromberg (2004) and Stromberg (2004) on impact of media on citizen’s responsiveness to
political issue.

2According to Plutarch, a Greek historian, governments are responsible for promoting good
moral character in individual citizens. During the Qin Dynasty (221 BCE - 206 BCE), Li Si,
the Chinese prime minister under emperor Qin Shi Huang, advocates the burning of books and
suppression of intellectual discourse as a means to promote political unity.



dia. The dissemination of banned literature and subversive information have existed since the
birth of postal services and printing press during the Middle Ages. At the turn of the century
inventions such radio, television allows information to transcend international boarders. For
example during the height of the Cold War, some of the Russian public listened to foreign
broadcasts such as Voice of America or Radio Liberty as they “are interested in a source of
information that they may not always believe, but that always be available as a check on the
generally accepted unreliability of their own broadcast and newspapers” (Shanor (1985)). In
recent years, further improvements in technology such as the introduction of personal com-
puter, cellphones and widespread Internet access have made illegal news sources accessible
even to the average person. Even a well designed Internet firewall designed to restrict the
flow of digital information can be circumvented by hackers, which in turn distribute illicit
information through blogs, cell phones, Internet forums, social media websites andS. There-
fore the assumption that government can be in full control of all information outlets becomes

untenable as communicating devices becomes cheaper and more accessible over time.

However little is known about government’s response towards information outlets beyond
its control. There is a sense that the appearance of a new foreign source of information en-
ables the public to make better-informed choices. However, this simple story ignores the
interaction between foreign media and pre-existing sources of information through govern-
ment controlled media. This interaction and the resulting overall effect on information and
citizen’s welfare is the central focus of this dissertation. I find that the interaction effect can
reinforce the basic story, or overturn it. In chapter 2 I follow Gehlbach and Sonin (2009)
“voter mobilization” approach of modeling government control of media. A program is as-

sumed that promises potential benefit to citizens that invest in it. This investment is a

3See Parry (2008) regarding role of mobile phones in spreading news on North Koreas food crisis.



metaphor to capture in a simple way a potential conflict of interest between government and
individual citizens. Citizens’ investment in this program represents any action that the gov-
ernment wants from individual citizens, to further its ideological goals, enhance its political
power, or to seek collective support for implementing certain economic policies. However,
these actions may be costly for individual citizens. The government thus has incentives to
use the media to persuade citizens to undertake its desired action by exaggerating the de-
gree to which the action is in the citizens’ best interests. However, citizens are aware of the

government’s propensity to exaggerate, and so discounts its media reports accordingly.

In my dissertation, foreign media represents additional information sources for citizens
to make better informed choices. The assumption where government cannot manipulate
foreign media report is imposed, and its information is accessible to individual citizens at
no additional cost. This departs from literatures that assume complete reliance on a single
source of information (Gehlbach and Sonin (2009)), or from literatures (Besley and Prat
(2006)) that assumes all information outlets are susceptible to government manipulation.
Nevertheless two restrictions are imposed on the nature of information available to citizens.
First, the foreign media, as an “outsider”, relies on less accurate information sources com-
pared to those available to government controlled media. This restriction will also be used
to capture the government’s ability to stifle foreign media’s access to relevant information
sources 4. Second, it is assumed that foreign media maximizes its advertising profit by main-
taining a truth-telling editorial policy. In doing so foreign media’s profit motive that biases

report to conforms with its audience’s prior beliefs has been ignored5. These restrictions

4In an attempt to control news, government rewards inside scoops to media outlets that report
favorably about the government, while preventing access of foreign media that strives to provide
accurate information that maximize advertising revenue from its audience. See “D: Bribing as
Access” from Besley and Prat (2006) for a brief discussion.

% Also known as ‘demand-side bias’, representative papers include Gentzkow and Shapiro (2006),
which examines the reputation incentive of inaccurate media outlets to bias its report to conform



imply a government controlled media that is accurate but biased due to her propensity to
exaggerate; and a foreign media that is unbiased but potentially inaccurate. Since both
information sources are potentially inaccurate for different reasons, citizens treat them as
complements. Therefore any changes in government’s propensity to exaggerate, alters the

quality of information available to citizen and affect their investment decisions.

The second portion of this dissertation analyzes the basis of media controls, which rep-
resents government ownership of news outlets and regulation of media content to meet the
government’s regulation. Proponents of greater media control typically invokes a paternal-
ism arguments where the government acts as a steward to uninformed citizen by regulating
news content and weed out false reports and biased news. In an unregulated news industry,
uninformed consumers are exposed to potentially false and biased news information that
misleads consumers into making poorer decisions. Opponents of media control reject the
paternalistic arguments and instead argue that media control is used to cover up a govern-
ment’s true intention to mobilize citizen’s decision that furthers the government’s interest.
Moreover they argue that media control that intends to promote citizen’s interest makes
little sense because citizen are oftentimes worse off when media control reduces the amount
of information available for citizens to make informed decisions. This is especially true when
citizen discounts government media report that is perceived to be biased and distrust the
incumbent government. Despite mutual disagreements between proponents and opponents
of media control, my dissertation shows that the argument from both sides have their merits.
Deriving conditions in which media control can benefit and harm citizen’s interest will be

the central focus of chapter 3.

with her consumer’s prior belief. Shleifer and Mullainathan (2005) discuss media outlets incentive
to bias report in order to segment consumers with different prior beliefs. Papers by Groseclose and
Mylio (2005) and Gentzkow and Shapiro (2010) demonstrate a relation between media bias and
audience’s political beliefs in United States’s newspaper market.



The modeling approach in chapter 3 is closely related to Morris (2001) two-period prin-
cipal agent model where an uninformed citizen relies on information provided by media
outlets. One of the media outlets is directly controlled by a government where its type
is private information. In this model citizen form beliefs regarding the government’s true
intention that reflects a government’s credibility (reputation). In this model, government’s
has strict incentive to maintain a favorable reputation and influence its decision to lie. In
particular a government may benefit from tasking local media to lie persuade citizens to
undertake its desired action. However its decision to lie is costly because the indication of
a lying government signals the government as being dishonest, causing citizen to discount
future government’s report. Here the presence of additional information from foreign media
lowers both the benefit — the extra source of information reduces influence the government
can have through bias; and the cost - since there is less chance to influence future decisions

as well, so building a reputation is less valuable.

The essays in this dissertation relates to a broader literature of supply side media bias
in which the deliberate distortion of information originates from the provider of news. Un-
like the agenda setting theory (McCombs, Shaw (1974), Knight Chiang (2011), Larcinese et
al (2011)) that emphasizes on media outlet’s influence on consumer’s choice of information
and beliefs, my paper is more closely related to the role of media on government account-
ability. Representative paper includes Besley and Pratt (2006) that models government’s
suppression of independent news sources through bribery. They show that the likelihood of
an independent media industry is inversely proportional to the number of independent news
outlets as the government is required to pay each media outlets the sum they would earn in a
monopoly news market. However my model is different as the assumption that foreign media

report cannot be silenced is maintained. Chapter 2 of my dissertation relates to the works



of Gehlbach and Sonin (2009) that analyzes two different methods of media control, bribery
or government ownership. They show that the increasing importance of advertising revenue
to news outlets increases the appeal of government ownership of local media®. However
the focus here is different because I am more interested in the interaction between foreign
media’s influence and the government’s decision to lie. Chapter 2 also relates to literatures
that link media freedom to better quality of governance. However the focus here is quite
the opposite as I demonstrate how differences in quality of governance affect government’s
reaction towards foreign media entry. Chapter 3 of this dissertation relates to a game of
strategic communication of Morris (2001) that builds upon previous work from Crawford
and Sobel (1982) where those who controls information source strategically transmit noisy
information to another that influences the welfare of both parties. In Morris (2001) the role
of reputation is introduced to illustrate an advisor incentive to lie to signal as being trust-
worthy. My focus here is different because the role of reputation is introduced to highlight

the presence of foreign media on government’s incentive to maintain its reputation.

SIn a different institutional settings, Gentzkow, Glaeser and Goldin (2004) attribute the increase
in informativeness in United States’ newspapers from 1870 to 1920 to increasing importance in
advertising revenue.



Chapter 2

Does Foreign Media Entry Discipline

or Provoke Local Media Bias

This chapter studies the interaction between information and citizen’s well being through
the extension of Gehlbach and Sonin (2009) voter mobilization framework, and is divided
into the following sections. Section 2.1 incorporates the entry of an imperfectly informed
foreign media into the existing Gehlbach and Sonin (2009) framework. Section 2.2 provides
a benchmark that analyzes the role of government controlled media in mobilizing citizen
investment without the presence of foreign media. Section 2.3 incorporates foreign media
entry with a predetermined level of accuracy. Here conditions under which foreign media
entry could temper or exacerbate bias in government media’s report is derived. Section 2.4
derives the welfare implication from citizen investment choice based on government media
behavior outlined in section 2.3. Section 2.5 modifies the basic model of section 2.1 to analyze
government effort to reduce foreign media’s accuracy at a cost. Section 2.6 summarizes the

results.



2.1 Description of Model

This model considers a government and a group of individual citizens with population nor-
malized to one. Similar to Gehlbach and Sonin (2009), the government goals is reflected
through a program in which citizens can invest, and earn potential return at the end of the
period. For every individual that invests, government receives 1 unit of utility. However, a
citizen that invests must incur 1 unit of fixed (opportunity) cost, and the investment return
to citizen ¢ depends on realized state S. The high state H is used to indicate the state
where investor 4 receives X, which is uniformly distributed in the range of [0, 2b] 1 Average
benefit is assumed to satisfy b > 1, which implies that more than half of the population
will choose to invest in the program if it succeeds with certainty2. Conversely low state L
is used to indicate the state in which citizen receives nothing from their investment. The
realized state is only revealed to the government at the beginning, while individual citizens
only know that the likelihood of realized state H equals 6. Thus the conflict of interest is
that the government always wants investment, while citizens only want to invest in the right
conditions. Since the conflict of interest between the government and citizen is smaller at
higher expected return from investment, average benefit b and program success rate 6 are
used to indicate quality of governance.

Before making investment decisions, citizens receive reports on realized state from two

media outlets: government media and foreign media. Notations r € {h,l} and rp € {h, [}

IFor compactness, b shall henceforth be referred to as average benefit. The difference in return
could also be interpreted as different cost in investing in the program. Suppose the government
requires support from individual citizens before implementing an income redistribution program
that could potentially reduce crime rate through lower inequality. Assuming that citizens receive
the same benefits from reduction in crime through lower inequality, a person with higher income
may be subjected to a higher tax rate compared to a person with lower income, and thus face a
higher cost of participation.

20ne could also consider a more general case in which initial investment cost ¢ such that b >
c. Since the key conditions in the analysis will involve benefit relative to cost, little is lost by
normalizing cost ¢ to 1.



are used to indicate, respectively, government media’s report and foreign media’s report on
realized state H and L. The role of government media is to follow editorial policies that
maximize citizen’s investment in the program. Though the model supports multiple editorial
policies, equilibrium attention is restricted such that government media always truthfully
reports state H. 3 Tn state L, it may be optimal for government media to occasionally lie
by reporting h. Let bias parameter ¢ be the likelihood that government media reports h in
state L. It is assumed that bias o, as well as any changes in bias, is observable by citizens.
4 Though the government has no influence over foreign media’s report, it could restrict
foreign media’s access to relevant information sources. Relying on potentially inaccurate
source, foreign media may occasionally misreport the realized state S. The accuracy of
foreign media is characterized such that its signal s € {h,l} correctly matches the state
S € {H, L} with probability 7. This implies that with probability 1 — 7, foreign media’s
receives incorrect signal regarding state S. It is assumed that = > 1/2, and that the value of
7 is common knowledge. Foreign media truthfully reports its signal, thereby minimizing its
probability of making incorrect reports. Finally, it is assumed that both government media

and foreign media simultaneously make their reports to individual citizens.

To summarize the framework discussed in chronological order:

1. State S € {H, L} is revealed to the government media only. Foreign media receives

signal s € {h,l} such that with probability =, its signal s matches true state S.

3Since government objective is to encourage citizen investment through controlled media, it
would be natural to focus on cases where government never discourages investment in state H by
reporting L. This restriction is also used in Gehlbach and Sonin (2009).

41f citizens could not observe bias o, some other mechanism is needed to provide government
media with sufficient incentives to follow a particular editorial policy. Otherwise, the only credible
editorial policy is that government media only reports h (¢ = 1). In Gehlbach and Sonin (2009) the
ideological beliefs of the editor-in-chief reflects the editorial policy of the state controlled media,
and changes in media bias is reflected by the announcement regarding the replacement of the
editor-in-chief.



2. Foreign media reports its signal truthfully while government media reports according

to government’s editorial policy. Citizens observes bias, o.

3. Upon receiving reports from all media outlets, citizens decides whether to invest in
program or do nothing. Government receives a unit of utility for every citizen that

invests.

4. Citizens’ investment returns are realized at the end of period.

2.2 Government Media Bias in Absence of Foreign Me-
dia

Consider a benchmark case where citizens rely only on government controlled media. Al-
ternatively one could assume that the foreign media that is perfectly inaccurate 7 = 1/2.
Focusing on an editorial policy where government media truthfully reports state H, but
reports h in state L with probability o, let Pr(H|rc) be citizen’s belief of state H upon
hearing government media report r. Upon hearing government media report of h, citizens

update their belief of state H as follows:

Pr(ry=h|H)Pr(H 0
Priflirg = h) = ( gr(rG‘ :)h) = T 0+ (1—-0)0’ (2.1)

which is increasing in program success rate  and decreasing in bias . Note that when
bias o equal 1, reports from government media cease to be informative and citizen posterior
belief Pr(H|rg = h) remains at 6 upon observing government report of h. In addition since
government media truthfully reports state H, citizen places zero likelihood of state H upon

observing government report [, (Pr(H|rg =1) = 0).

10



After hearing government report r¢y, citizens invest only when their expected benefit
from investment Pr(H|h)X;, exceeds the cost of 1; and do nothing otherwise. Let Xy~ be
the cutoff level at which an individual would be indifferent between investing in the program

and doing nothing upon hearing report r. The cutoff level X, satisfies

0
X, Pr(Hlrg=h)+0Pr(Lirg=h)=1= Xhm =1
L (2.2)

while the cutoff level X; is undefined since all citizens strictly prefer to do nothing upon

hearing r¢y = [.

Let citizen investment I a be the fraction of total population that invests upon observing

X
government media report 7. One can show that [, = max {1 — 2—[?, O}. Of course citizen
investment [; equals 0 since no one invest upon hearing government report of /. Since I

assume that X, < 20, which is always the case at the optimum, government maximizes

(expected) citizen investment by setting bias level o as follows:

. {1 - % (1 + (1779) U)] 6+ (1— )], (2.3)

where the expression [ — 2% <1 + <1T76) 0)] equals Iy, which is citizen investment upon

hearing report 7y = h, and expression [0 + (1 — 0)o] is the likelihood of observing report
rg = h. Let o, be the optimal bias that maximizes citizen investment, equation (2.3). Bias

* .
oy, equals:

11



Let Vi, be the maximal citizen investment. The expression of Vi, simplifies to:

Vﬁ—% for 6b < 1
Vp =1— 5bp for b > 1

Basic comparative statics on maximal citizen investment Vj, demonstrates that:

dok vt OV,
-n - n
oo =" e 7" g 7
oot Vi I
> h
a =" w7 T 7Y

i.e. bias 0}, and maximal citizen investment Vj, is strictly increasing in program success rate
0 and average benefit b. Intuitively when citizens expect higher return from investment, bias
o plays a smaller role in influencing citizen investment. This reduces the cost of bias and
allows the government to gain larger investment through more biased policy. The results are

summarized in the following proposition:

Proposition 1. Gehlbach and Sonin (2009): In absence of foreign media, bias in govern-
ment controlled government media o;,, and mazimal citizen investment Vi, is increasing in
program success rate 6 and average benefit b. Probability of lying (1 — 0)a};, is increasing
i 0 and b for b < 1, and is decreasing in 6 and b for b > 1, when government controlled

media ceases to be informative.

2.3 Foreign Media and Government Media Bias

In this section, foreign media is introduced that provides citizens with an unbiased news
report, but has a predetermined accuracy level of m. The entry of foreign media remove

the role of government media as the sole provider of information, as citizens now rely on

12



both sources of information. With the restriction that government media always truthfully
reports state H, citizen places zero likelihood on state H whenever government media reports
[. Therefore the central focus lies in foreign media influence on government media’s report
of h.

In the event where reports {r;;y = h,7p = h} is observed (i.e. both media outlets

reporting h), citizen’s belief of state H equals:

0
0+ (1—-7m)(1—0)o

Pr(H|rg =h,rp=h) = (2.6)

which is increasing in foreign media’s accuracy, w. This is derived from the observation
that there are two paths to observing {rs = h,rp = h}. First, the true state may be
H (probability 6) in which case the government media reports h for sure and the foreign
media reports h with probability 7. Second, the true state may be L (probability 1 — ), in
which case the government media reports h with probability o and the foreign media errs
and reports h with probability 1 — 7.

Denote cutoff level X h.h at which an individual would be indifferent between investing
in the program and doing nothing upon observing {r = h,7p = h}. Mathematically, X h.h
satisfies X, j Pr(H|ry = h,rp = h) + 0Pr(Llrg = h,rp = h) = 1. Therefore, citizen

investment [ equals max< 1 — @ 0 p where:
h,h ¢4 20 '

th:1+(1;ﬁ)(1;0)0 (2.7)

Conversely in the event of observing reports {rs = h,7p = [}, citizen’s belief of state H

now equals:
0(1 —m)
(1 —m)+7(1 —0)o

Pr(H|rg=h,rp=1)= (2.8)

13



which is decreasing in foreign media’s accuracy m. This is derived from the observation
that there are two paths to observing {r = h,rp = [}. First, the true state may be H
(probability ) in which case government media reports h for sure and foreign media errs and
reports [ with probability 1 —7. Second, the true state may be L (probability 1—80), in which
case the government media reports h with probability o and foreign reports [ with probability
m. Denote cutoff level X h.l at which an individual would be indifferent between investing
in the program and doing nothing after observing government media report of h and foreign
media report of [. Mathematically, X}, ; satisfies Xh’lPr(H\rG =hrp=10)+0Pr(Hlrg =

X
h,rp = 1) = 1. Therefore citizen investment /j, ; equals max {1 - %, O} where:

Xh,l:1+<17_r7r) (1;6)0 (2.9)

Note that X ; > Xy, p, since m >

Thus fewer citizens invest when hearing {ro =

DN —

h,rp = I}, than when hearing {r; = h,rp = h}. Of course no one invests when r = I

since government media does not lie in that direction, and has perfect information. Denote

g=(2b—1) (?1(1—_9;2) as the upper bound for bias such that for o < 7, Xh,l < 2b; that is

if o < 7, someone at least weakly prefers investing when government media reports h and
when foreign reports [. If ¢ > &, no one invests when either media reports [. Therefore
in response to foreign media entry, assuming that X _{h,h} < 2b, which will always be the
case at the optimum, government media chooses bias ¢ that maximizes the following citizen

investment:

o, Do () (5 oo

—i—maX{O, {1—%(1+(1;) (1;0) 0)}}[0(1—%)%—(1—0)#0]

14
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Focusing on bias below 7, citizen investment of equation (2.10) consists of two parts: the
former corresponds to citizen investment upon hearing {r = h,7p = h}, while the latter
corresponds to citizen investment upon hearing {r;; = h,rp = [}. When bias ¢ exceeds
0, the latter expression is zero, indicating that citizen investment only occurs when citizens
observe h from both government media and foreign media. This gives rise to two potential
local investment optima that correspond to two levels of bias. The local optima are first

characterized, followed by the derivation of global optimum.

2.3.1 Low Bias

Denote low bias o as the bias below & that maximizes citizen investment (equation (2.10)).
In other words, bias is restricted to be sufficiently small that someone at least weakly prefers

investing whenever the government media reports h, even if foreign media reports [. Denote

k(m) = %, the expression of o simplifies to:

o] = min {(b —1) (%) k(r), 1] (2.11)

With assumptions b > 1 and © € <%, 1), one could show that low bias o} lies in the

interior of [0, 7] The inequality & > o7 is equivalent to & — 07 = (%) (26 —1—-(b—

2 2
T . . 1-37+437 b—1 1
1)71—37r+37r2) > (. This is equivalent to ( 2 > 26—1) forb>1and 5 <7 <1

To show that this is true, note that b2—_bl is increasing in b, and reaches its upper bound of

1—37T+37r2
7T2

is a convex function of

2
7 that reaches its minimum of 3 at 7 = 2, therefore the inequality 1-3m+3n” b1
1 3 2 20—1

% as b approaches co. On the other hand the expression

holdsforb>1and%<7r<1.

Thus whenever bias follows o7, citizen investment is strictly positive whenever government
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media reports h. Note that the expression k() is decreasing in foreign media’s accuracy
7, reaching its upper bound of 1 at 7 = %, and its lower bound of 0 at # = 1. Thus, bias
07 is decreasing in foreign accuracy m (see equation (2.11)). In this region of the objective
function, foreign media essentially provides greater discipline on local media bias. With
a more accurate foreign media, citizens put more stock in foreign report. This raises the
expected cost of bias as fewer citizens are willing to invest upon hearing foreign media’s
report of 1. As such bias is lowered, so that more citizens will invest even after hearing
foreign media’s report of [. A more accurate foreign media implies lower government media

bias, and bias approaches zero as foreign accuracy gets closer to perfect.

For 6b > 1, bias oy is at its upper bound of one at low levels of foreign media’s accuracy
7. Denote 71; = % (1 + 3_9&7__1())0) such that for b > 1 and = < 7, bias equals op=1

and for 6b < 1 or 7 > 7, bias equals 0; = (b — 1) <%> k(m) < 1. Let V; be maximal

citizen when bias follows o;. V] equals:

Vi =g @1+ ko - 1?2 for 6b <1, or 7 >

b (2.12)
{(5—1)—2% (1+ (%)Qﬁ)} for b > 1 and 7 < #

Basic comparative statics on maximal citizen investment V; give

i.e. improvements in foreign media’s accuracy 7 reduces maximal citizen investment V].

®QOccasionally, foreign media errs in favor of government whenever it reports h in state L.
However this is less likely when foreign media becomes more accurate
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2.3.2 High Bias

As long as ¢ is below 1, let high bias o, be the locally optimal bias between [, 1] that
maximizes citizen investment of equation 2.10. In other words, citizen investment occurs

only when both media outlets report h. Solving for bias oy, the expression of 0, equals:

oh:min{(b—l)(lfg) (1iw),1} (2.13)

Note that in this region, bias oy, is increasing in foreign media’s accuracy m. This

reverses the common sense result of the previous section, where a more accurate foreign
media provides greater discipline on local bias. Here, greater foreign accuracy provokes local
bias. The intuition is as follows. Given that o, 2> 0, investment only occurs when both
media outlets report h. With greater foreign accuracy, citizens put more stock in the foreign
report and is more willing to invest when both media outlets report h. As such government
media bias oy, plays a smaller role in influencing citizen decision. This lowers the cost of
bias, which outweighs the decreased benefit of bias, allowing the government to set a more
biased policy that increases the likelihood of citizens hearing report {r; = h,rp = h}. The
intuition here is similar to the intuition where bias o}, is increasing in program success rate
0. Higher program success rate 6 implies citizen are more likely to benefit from investment,
as well as higher likelihood of state H when both media reports h. Although higher foreign
media’s accuracy m does not imply higher (expected) benefit from investment, it increases the
likelihood of state H conditional on both media reporting h (equation(2.6)). Both cases imply
that government bias oy, plays a smaller role in influencing citizen’s investment decision,
which allows the government to set higher bias oy, that increases the likelihood of citizen

hearing {r = h,rp = h}.
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Since bias o}, reaches its upper bound of 1 when foreign media’s accuracy 7 approaches

perfect, denote 7y, = 9(6—11)10(1—9) such that for m > 7y, 0, = 1. When bias follows oy,
maximal citizen investment V}, equals:

vj = fgb for 7 < #y,

Vi = (2.14)
T A PRI ) P

When bias follows oy, higher foreign media’s accuracy 7 has an ambiguous effect on

maximal citizen investment Vj,:
i _
%L: >0 aaL: <0 forf< %

To see why this is so, note that citizen investment V}, depends on two components: in-
vestment when citizen hears {r; = h,rp = h} (I h,h)7 and the likelihood of hearing
{rg = h,rp = h}. Holding bias o0y, fixed, improvements in foreign accuracy 7 raises h,h 3
the likelihood of state H is higher upon hearing {r = h,rp = h}. On the other hand, higher
foreign media’s accuracy 7 reduces the likelihood of citizen hearing {r;y = h,rp = h}, unless
program success rate ¢ is sufficiently large. Therefore for bias oj, = 1, citizen investment Vh
is increasing in 7 only when program success rate € exceeds % However for bias o7, < 1,
higher foreign media’s accuracy 7 increases bias o, which in turn increases the likelihood
of hearing {r;; = h,rp = h}. Investment [ h.h however remains unchanged because the
increased bias in government media report counteracts with the increase in investment [ h.h

from higher foreign media’s accuracy m. The combined effects describes citizen investment

V;i’ which is increasing in foreign accuracy .

Even though locally, a better foreign media can raise investment, using results from
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sections 2.2 and 2.3, It is demonstrated that foreign media entry is undesirable to incumbent

government by reducing overall citizen investment in the program.

Proposition 2. Mazimal citizen investment in absence of foreign media Vi, s greater than

maximal citizen investment with presence of foreign media V.

2.3.3 Globally Optimal Bias

From section 2.3.1 and 2.3.2, it is established that foreign media entry could discipline
government media, or exacerbate biased reporting to an extreme level. Using the expressions
of maximal citizen investment V; (equation (2.12)) and V3, (equation (2.14)), mathematical
conditions under which bias follows o; or 0, can be derived. Since government media adopts
bias that yields the highest citizen investment, bias that follows o, or 0y, is outlined in the

following proposition:

Proposition 3. In the case of a government media and a single foreign media:

For 6 > #&3—)1), bias o follows o) and therefore decreases in w for m € <%, 1) and

approaches 0 as ™ approaches 1.

Foro < 22(67_1), there exists a critical level of ' € (%, 1) such that: 1) Form € <%,7r/>,
b“+2(b—1)

bias o follows o) and therefore decreases in w. Some people invest in the program whenever
the government media reports h. 2) For m € <7r/, 1) bias follows oy, and therefore (weakly)
increases in w and reaches o = 1 for m < 1 high enough. No one invests whenever the foreign

media reports .

For illustrative purposes, figure 2.1 divides the parameter space (b, #) into the key regions

2(b—1)

for bias behavior. In particular, areas A and AA, which lies above the § = P NYTREEY
b=42(b—1)

curve
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Figure 2.1: Mapping of Government Media Bias

(curve 1), bias follows 0; and is decreasing in foreign media’s accuracy 7. In areas B, BB
and C, bias follows o; and is decreasing in m when foreign media’s accuracy is low. However
once foreign accuracy m exceeds some threshold 7/, bias follows oy, and is increasing in 7
until it hits 1. The difference between areas B, BB and area C is as follows: In areas B or
BB, bias increases from o; <1 for 7 < 7 to op = 1for ™ > 7! where 7’ solves VZZ = Vh' In
area C, bias increases from o; < 1 for 7 < 7 to oy, < 1 for <7< 7p, Where 7' solves
Vli = Vé, and remains at o, = 1 for 7 > 7.

To illustrate, figure 2.2 and figure 2.3 compute bias in government media o™* (solid line),
and probability of lying (1 — §)c™ (dashed line), as a function of foreign media’s accuracy

m. In particular, figure 2.2 sets program success rate at § = 0.15 and average benefit at

2(b—1)

b= 25, which satisfy 9 < m

and is located in area C. For low values of accuracy ,
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Figure 2.2: Government Media Bias and Probability of Lying Under Poor Quality Govern-
ment

bias follows o7, and is strictly decreasing in . Once 7 exceeds 0.774, bias discontinuously
increases from ¢ = o; = 0.098 to o* = o7, = 0.905, and is weakly increasing in accuracy
7. figure 2.3 on the other hand fixed program success rate at § = 0.30 and average benefit
at b = 5, which satisfy 0 > #&3—)1)

m < 77 = 0.695, is strictly decreasing in 7 for 7 > 0.695, and approaches zero when 7 is

Located in area AA bias 0* equals oy = 1 for

close to 1.

This result is important because it demonstrates that while foreign media typically dis-
ciplines local bias, it can have the opposite effect, pushing local media to extreme levels
of bias. It also suggests the increase in bias tends to occur in countries with low quality
of governance (low 6 and low b), while foreign media entry typically tempers government

media’s bias in countries with high quality of governance.
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Figure 2.3: Government Media Bias and Probability of Lying Under Good Quality Govern-
ment

In order to provide some intuitions behind the behavior of bias, the term “{h, h}-market”
is used to denote the magnitude of investment that comes from citizens hearing {r; =
h,rp = h}. Likewise, the term “{h,[}-market” will be used to denote the magnitude of
investment that comes from citizen hearing {rs = h,rp = l}. Loosely speaking high bias
o}, optimizes for the {h, h}-market and gives up on the {h,} market, since no one invests
when foreign media reports [. Similarly a government that follows low bias o} caters to the
{h,l}-market instead of more heavily exploiting the {h,h}-market. The intuition behind

local media’s bias behavior is as follows:

1. In response to foreign media entry, a higher quality government (higher 0) is more

likely to follow low bias 7. Using program success rate 6 as an indicator of quality of
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governance, more citizens will invest if the program has a high likelihood of success.
When success rate 6 is small, few will invest upon hearing foreign media report of
[. Since {h,l}-market is less valuable at low success rate 6, the government would
be better off following o, that optimizes for the {h,h}-market and gives up on the
{h,l}-market. However at high success rate 6, citizens are more willing to invest even
after hearing foreign media report of [. Therefore the {h,[}-market is more valuable
to the government, and it would be costly for the government to ignore it by following

bias ap,-
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Figure 2.4: Government Media Bias from Entry of Inaccurate Foreign Media

2. A government s more likely to follow high bias oy, in response to entry of more accurate
foreign media (higher w). When foreign media is relatively inaccurate (low ), the

{h,l}-market is relatively important to the government as citizens puts little stock in
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foreign media’s report. Therefore it is costly to ignore the {h,{}-market by following
high bias oj,. As foreign accuracy improves, citizens put greater stock in foreign media
report. Thus citizens are more willing to invest upon hearing foreign report of h, but
less willing to invest upon hearing foreign report of . This implies a larger {h, h}-
market, as well as a smaller {h, [}-market. Therefore when foreign media is sufficiently
accurate, the cost from ignoring the {h,l}-market is smaller while the benefit from
catering to the {h,h}-market is higher. Therefore bias o, is more relatively more

appealing when foreign media is more accurate.
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Figure 2.5: Government Media Bias from Entry of Accurate Foreign Media

Proposition 3 suggests that even with very low quality of governance, foreign media entry
disciplines government media bias if accuracy 7 is sufficiently low. Figure 2.4 and figure

2.5 illustrate local media bias ¢* (solid line), and bias without foreign media (07;) (dashed

24



line), as a function of program success rate 6. In particular, figure 2.4 sets average benefit
at b = 2.5 but with relatively low accuracy of m = 0.65. Here bias o™ follows o] as foreign
media’s accuracy 7 is below the threshold 7/. Note too that bias o* is smaller than bias
without foreign media o}, for success rate 6 in the region of (0,0.482). Figure 2.5 on the other
hand, sets similar average benefit at b = 2.5, but at higher foreign accuracy of m = 0.85. For
success rate ¢ in the region of (0,0.261)), bias o™ follows 07},, and is higher than bias without

foreign media o;,. However once success rate f is in the region of (0.261,0.763), bias o

*
follows 07, and is smaller than bias without foreign media o,. Also note that foreign media

could potentially reduce bias o for 6 > 0.763, if its accuracy level 7 exceeds 0.85.

2.4 Citizen’s Welfare

In the previous section, when foreign media entry disciplines local media bias, citizens not
only benefit from information source provided by foreign media, but enjoy higher quality
content from government controlled media. In addition foreign media entry can cause gov-
ernment media to respond with a more biased report, thus reducing the quality of domestic
information available to citizens. Does the presence of foreign media as a new source of in-
formation make up for more biased government media content? To provide a useful measure
of the choice made by individual citizens, recall from section 2.1 that those who invest must
incur a fixed cost of 1, in return for benefit X; in state H. Therefore citizen’s welfare can
be quantified as the total surplus from citizen investment in state H after subtracting losses

from citizen investment in state L 6.

6As the term suggests, government payoffs is ignored from the measure of citizen’s welfare.
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2.4.1 Citizen’s Welfare in Absence of Foreign Media

The first best outcome requires government media’s commitment to report the observed
state truthfully. If this is possible, then whenever government media announces h, those
with benefit X; that exceeds the cost of 1 will invest in the program. Denote first best
citizen’s welfare as W p. Mathematically:

2 ixX 1\ 2
=0/ (X-1DZ=6(1-2 2.1
WrB /1 (X -1) 5 ( 26) (2.15)

aggregates net citizen benefit, (X — 1), for those who invest at state H (which occurs with

probability ).

Conversely when government media is tasked to maximize citizen’s investment, denote

Wi, as citizen’s welfare in absence of foreign media. Wy, equals:

2b 2b
Wn =0 [ -G —a-odd [ 5
h
where Xj, (from equation (2.2)) is the benefit level at which an individual is indifferent
between investing in the program and doing nothing upon hearing government media report
h, and o}, (from equation (2.4)) is bias without foreign media. The first expression of Wp,
is total surplus from citizen investment in state H (which occurs with probability 6) from
hearing government media’s report of h. The second expression of Wy, represents citizen
losses from investing in state L. Recall that in state L, government media reports h with
probability ¢;;. This induces ( — %) fraction of total population to invest, but receive

zero benefit in return. Recall from equation (2.4) for #b > 1, o}, reaches its upper bound of
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1 . Thus the expression Wy, could be further simplified to:

Wﬂl = % for 6b <1
Wi, = (2.16)

Wn :0b<1—ﬁ)2 for 0b > 1

Note that citizen’s welfare in absence of foreign media Wy,, is lower than first best citizen’s
welfare W, for two reasons. First, some of the citizens that receive positive net benefit
from investment in state H (namely X; € [1,X}) ), chooses not to do so because of the
expectation that government media may be manipulating its news. Second, citizens lose

from investing in state L whenever government media falsely reports h.

2.4.2 Citizen’s Welfare from Foreign Media Entry

Focusing first on welfare of citizen when government media adopts low bias o;, denote W

as the corresponding citizen’s welfare. W} takes the following expression:

2b 2b
W, zﬁlw/ (X—l)d—X+(1—7r)/ (X—l)d—X]

Xh,h 2b Xh,l 2b
20 gx 26 gx
—(1-19) (1—7T)O’l/ 2—b+7ra/ 55
Xn.n Xn

where X}, p, (from equation (2.7)) is the benefit level at which an individual would be indiffer-
ent between investing in the program and doing nothing upon observing report h from both
media outlets; Xp, ; (from equation (2.9)) is the benefit level at which an individual is indif-
ferent between investing in the program and doing nothing upon hearing {r = h,rp = l};
and low bias 0; (from equation (2.11)) is the probability of government media report h in

state L. The first two expressions of W} is the total surplus from citizen investment at state
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H. In state H, foreign media correctly reports h with probability m, but errs in reporting

X
[ with probability (1 — 7). This in turn induces citizen investment of (1 — th’h) and

X
(1 — 2}2’l) respectively. The last two expressions of W) represent citizen losses from in-
vesting in state L. Recall that when bias follows o, government media reports A in state L

with probability ;. Foreign media in turn, correctly reports [ with probability 7 and errs in

X
reporting h with probability 1 — 7. Therefore in state L, citizen investment of (1 — th’h)

X
and (1 — %) occurs when citizens hears {r = h,7p = h} and hears {r; = h,rp = [}

respectively. For 6b > 1, since bias equals o7 = 1 for m < 71, citizen’s welfare W} can be

simplified to:

2

. 1 —1)(b— (1 —

Wi = ob (1——) _B DOV M) <o > 4
2b 4b2(1 — 37 4 372)

W, =eb{7r {1—% (1+ (1—9253—@)}2

Ry

Note that for low bias oy, citizen’s welfare Wli equals Wy when foreign media’s accuracy is

for@bzlandﬂgfrl

(2.17)
at m = %, which is equivalent to its nonexistence. Also note that as foreign media’s accuracy
m approaches perfect at m# = 1, citizen’s welfare T/VlZ approaches first best welfare W pg.
Furthermore, citizen’s welfare W is strictly increasing in foreign media’s accuracy 7 for
two reasons. First, citizens benefits from higher quality contents provided by foreign media.
Second, higher foreign media’s accuracy 7 tempers bias in local media’s report, improving

its information quality.

Conversely when optimal bias ¢* follows oy, citizen investment only occurs when both

media outlets report h. Denote the corresponding citizen’s welfare as 1y, which takes the
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following expression:

2b X 2b X
thew/ (X—l)d——(l—Q)(l—ﬂ)ah/ X
X 2b Xy p 20

where 0, (from equation (2.13)) is probability that government media reports h in state L.
The first expression of W, is the total surplus from citizen investment at state H, which
occurs when foreign media correctly reports h (probability 7). The second expression is the
expected public losses from investment in state L, which occurs when foreign media errs in
reporting h with probability 1 — 7, and bias government report of i with probability oy,
Since bias oy, reaches the upper bound of 1 when accuracy m exceeds 7y, the expression of

citizen’s welfare W}, simplifies to:

Wi = %Q_b for m < 7,
Wy, = 9 (2.18)
Wh:m%{l—%<1+%)] forWZfTh

Recall that when foreign media accuracy exceeds the critical threshold ! (section 2.3.3),

bias follows oy for 7 < 7' and follows oy, for 7 > 7/

. Therefore when bias follows oy, for
accuracy 7 and lies between (7, 7y, citizen’s welfare W}ZL is less than Wi (as can be seen by
comparing equation (2.18) and equation (2.16)). In this region, the loss in citizen’s welfare
from more biased government media content exceeds the benefit from additional information
source from foreign media. Therefore in a special case where foreign media’s accuracy is in
the neighborhood of 7, in area C, citizens makes more informed choices without the presence

Joreign media. Nevertheless even if bias follows oy,, citizen’s welfare W7, is strictly increasing

in 7, and approaches first best level W g when foreign media’s accuracy approaches perfect.
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2.4.3 The Effect of Foreign Media on Citizen’s Welfare

Combining the results from proposition 3 and the welfare computation from sections 2.4.1

and 2.4.2, the proposition that outlines citizen’s welfare from foreign media entry is as follows:

Proposition 4. In a case of single media and single foreign media:

For 6 > 22([)7_1), citizen’s welfare strictly increases in .
b“+2(b—1)

For 6 < 22(67_1), there exist a critical level of @' where citizen’s welfare is strictly in-
b=+2(b—1)

creases in <%, ’/T/), falls to lower level at 7r/, and monotonically increases in w form € <7r’, 1) )

For 0 low enough, i.e, below some strictly positive function f(b), welfare is lower with a for-

eign media of accuracy w in a right neighborhood of 7! than without a foreign media.

To demonstrate the first part of proposition 4 consider first citizen’s welfare where foreign
media entry reduces bias in local media’s report. Let W be citizen’s welfare with foreign
media entry. Figure 2.6 below compute citizen’s welfare relative to first best, % (solid
line), bias in government media, o™ (dashed lines) as a function of foreign media’s accuracy
7. Here citizen’s welfare W relative to first best citizen’s welfare W _F'B is used so that the
range lies between [0, 1]. Note too that W g does not depend on foreign media’s accuracy 7.
Therefore any change in W/W _F B from changes in foreign media’s accuracy 7 is attributed
to effects of m on W. In figure (2.6) program success rate is set at § = 0.28 and average
benefit at b = 5, which satisfy the 6 > _20-1)

b2+2(b—1)

m < 0.674, welfare improvement is driven only by improvement in foreign media content as

inequality and is located in area AA. For

government media’s bias ¢ remains unchanged at o; = 1. When foreign media’s accuracy m
exceeds 0.674, the pace of welfare improvement in this region is faster due to improvements
in government media content as bias oy is strictly decreasing in 7.

The second part of proposition 4 states that for sufficiently low program success rate 6,

citizen’s welfare is not monotonically increasing in foreign media’s accuracy 7, when bias o™
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Figure 2.6: Citizen’s Welfare and Government Media Bias Under Good Quality Government

discontinuously increase to extreme level once accuracy 7 exceeds some threshold 7*. Figure

2.7 compute citizen’s welfare relative to first best WMF/B (solid line) and bias o™ (dotted line)
as a function of foreign media’s accuracy m. Here average benefit is set at b = 5 but program
success rate is set at a very low value of § = 0.07. Located in the interior of area C, even
though citizen’s welfare is piecewise increasing in foreign media’s accuracy m, for ™ between
the range of (0.709,0.796), citizen’s welfare lower than the case without foreign media (W
for m = %) Note further that in this region, welfare is increasing in 7 at a slower rate,
because the increase bias o™ (that follows o},) reduces the quality of local media content and

dampens improvement in citizen’s welfare. Nevertheless citizen’s welfare approaches first

best case W g when foreign media’s accuracy 7 approaches perfect.

Using proposition 4 and the results from figure 2.1 of section 2.3.3, the effect of foreign
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Figure 2.7: Citizen’s Welfare and Government Media Bias Under Poor Quality Government

media on citizen’s welfare depends on the quality of governments. For high quality of gov-
ernance (areas A and AA), welfare improvements from higher foreign accuracy comes from
two distinct sources. First, citizens benefit from the additional information source provided
by foreign media. Second, the quality of local media report is higher from lower bias. For
countries with moderate level of governance (area BB and the upper portion of area B), for-
eign media entry improves citizen’s welfare despite provoking bias to extreme level of o™ = 1
because citizens replace preexisting government media source with information provided by
foreign media. However for countries low level of governance (area C, as well as area B in the
neighborhood of area C), the effect of foreign media entry on citizen’s welfare is ambiguous

and depends on quality of foreign media content. In particular, when foreign media is mod-
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7, welfare is smaller from foreign media entry because the loss in quality of

erately accurate
local media content outweighs the gain from having an unbiased but semi-accurate foreign

media report. Regardless of the quality of governance, citizens always make better informed

decisions from a highly accurate foreign media.

2.5 Endogenous Foreign Media Accuracy and Govern-
ment Suppression

So far the results hinge on foreign media entry with a predetermined level of accuracy.
This raises further questions on how foreign media obtains a particular level of accuracy .
This depends on two factors. First, foreign media relies on advertising revenue derived from
maintaining an audience that values accuracy in the foreign media report. Second, the quality
in foreign media’s content depends on government’s ability to suppress information of the
program from reaching foreign media. Here, a simple model is considered that allows foreign
accuracy 7 to be a choice variable that maximizes advertising revenue, subject to government
suppression. In turn, the government faces costs from suppressing foreign media. This cost
is modeled using a quadratic functional form of /<;(52, where ¢ is the level of suppression
imposed to foreign media, and x is a fixed parameter.

Foreign media’s decision process as follows. First it is assumed that foreign media’s
revenue depends only on viewership, and the viewership is monotonically increasing in its
accuracy 7. The following revenue function R(w) = A < — %)Q is used, where parameters

A >0 and a < 1 are predetermined constant. On the other hand, higher accuracy m comes

"This only occurs when program success rate 6 is low, and when foreign media’s accuracy , is
is not too far from 7/, where 7’ is minimum value of foreign media’s accuracy that causes bias to
increase to extreme level.
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at a cost, as greater resources are spent to ensure more accurate reporting and complying

with government imposed restriction. Foreign media’s cost function takes the form of C'(7) =

2
) < — %) , with suppression level § determined by the government. Let 7* € (%, 1) be the

« 2
optimal accuracy that maximizes net revenue A <7T — %) -9 <7T — %) . One could show
that
1 A\ 2 !
* . « —
_ z 1 2.19
s min 5 + ( 28 ) ) ( )

and is strictly decreasing in government suppression ¢

How would the result change if foreign media’s audience consists primarily of local citi-
zens, then changes in bias in government media affect advertising revenue as local demand for

foreign news is increasing in bias o. Notationally, assume that revenue is directly proportional

Xp 1—X
to W, which is the fraction of citizens whose investment decision depends on foreign

2(b—1)
b24+2(b—1)

dia (C(m) = 0), optimal foreign media accuracy solves 7™ = argmax ng < T 1—7r) oy.

1—-7m ™
3+\/§}
6 )

media’s report. Specifically for 6§ > and assuming zero cost faced by foreign me-

One could show that 7* = max {77, which is strictly less than one despite facing no
cost to higher accuracy m. The reason is that when foreign media accuracy 7 increases, it
improves quality of government media by reducing its bias ¢. This reduces citizen reliance
on foreign media report, which reduces its revenue. One could observe that when foreign
media accuracy approaches perfect (m = 1), its advertising revenue approaches zero since
government media’s report is free from bias and individuals no longer rely on foreign me-

dia report. Throughout this section, I shall maintain the assumption that foreign media’s

viewership is strictly increasing in its accuracy .

The initial framework of section 2.1 is modified to incorporate the following interaction
between government and foreign media. First, government chooses suppression level §* that

maximizes government profit V — 102 where V is maximal citizen investment and k62 the
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cost from choosing suppression level 9. I assume that government choice of suppression level
5%, is observable to both citizens and foreign media. Once suppression level 6* is observed,

* is common

foreign media chooses 7™ and enters into the news industry. I assume that 7
knowledgeg. Here the optimal accuracy 7, implies that foreign media correctly identifies
a true state S with probability 7*. The game proceeds in the usual manner where both

media outlets simultaneously make reports according to their respective editorial policies,

and investment returns are realized at the end of the period.

The following procedure is used to derive government choice of suppression 6*. First

* is expressed in terms of suppression level §; which is denoted as o™ (9).

optimal bias o
Next both expressions 0*(§) and 7*(d) (from equation (2.19)) are used to rewrite maximal
citizen investment V' as a function of government suppression ¢. Finally the optimal level of

government suppression is solved that satisfies 6% = argmax V(0 (8), 7*(6)) — x62 9.

Since program success rate 6 and average benefit b is used as indicators for quality of
governance, little is lost by focusing on the interaction between government choice of sup-
pression 0% as a function of success rate §. Computation is used to derive equilibrium choice
of government and foreign media. Figure 2.8 computes three curves: optimal foreign accu-
racy m* (solid line), government choice of suppression 6* (dashed line), and local media bias
o* (dash-dotted line) as a function of program success rate (#). The remaining parameters
are fixed at b =5, A =2, Kk = 0.01 and o = 0.50. For low program success rate 6 between
(0,0.193), government follows high bias oj,, while suppression 0* is weakly increasing in

0 € (0,0.135), but is decreasing in § € (0.135,0.193). For § € (0.193,1), bias o™ follows

8The assumption that foreign media’s accuracy m* is common knowledge can be realistic for
two reasons. First citizen can deduce optimal accuracy 7«* after observing government’s choice of
suppression 6*. Second, once foreign media enters the industry it may be prohibitively expensive
to change optimal accuracy 7* in the short run.

9Since the analytical procedure is quite involved, it is omitted in favor of computational result
in figure 2.8 .
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low bias o7 < 1 for 6 € (.0193,0.388) and follows low bias o7 = 1 for 6 € (0.388,1). More
importantly a general trend is found where suppression level §* is increasing in 6 for low

values of 6, is decreasing in # for high values of #, and peaks at moderate values of 6.

L
) Ul

.
(&)

Government Media Bias
=
ol N

H

Foreign Accuracy, Government Suppression

o
o

0 0.2 04 0.6 0.8 1
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Figure 2.8: Government’s Suppression, Local Bias and Accuracy Chosen by Foreign Media

The intuition behind this pattern of suppression is as follows. Recall that suppression ¢ is
higher when foreign media’s accuracy 7 has greater (negative) impact on citizen investment
V. From figure 2.8, when program success rate 6 close is to either 0 or 1, foreign media plays
a minimal role in influencing citizens’ investment decisions. Therefore optimal suppression
5% in both of these region is small and close to zero. From figure 2.8, note the two distinct
regions separated by peak government suppression at # = 0.388. At low values of program
success rate 6, further improvements in ¢ increases citizen’s willingness to invest, and citizens

becomes increasingly reliant on foreign media report. This provides greater incentives for
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local government to suppress foreign media. Therefore it is predicted that at low quality
governance, marginal improvement success rate 6 is met with higher suppression on foreign
media’s content. On the other hand for countries with very high quality of governance,
further improvements in success rate € increases citizen desire to invest despite foreign media
report of [. In this region, the smaller relevance of foreign media in influencing citizen’s
decision making process reduces government’s desire to suppress foreign media. Thus it is
predicted that for countries with very high quality of governance, further improvements in

success rate # actually reduces government suppression on foreign media.

2.6 Summary

This chapter focuses on the changes in government media bias when citizens gain access to
new foreign information source, and its implication on citizen’s welfare. Since foreign media
entry reduces the effectiveness of government media’s report, one might expect bias to be
lower from foreign media entry. However the entry of a highly informative foreign media
can provoke local media bias in countries with low quality of governance. This raises the
question of whether the increase in bias would make up for the loss in information content
in government media. Despite lower quality government media content from foreign media
entry, citizens could still make better inform choices when they substitute bias local report
with foreign media. However it is shown that an entry of a semi-accurate foreign media can
cause citizens to make poorer informed decision because the quality content from foreign
media does not make up for the increase in local media bias. On the role of government
suppression in reducing the quality of foreign media’s content, it was demonstrated that
government suppression is not monotonically increasing in quality of governance. If any, it

suggests that government suppression is highest in country with moderate level of governance.
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Chapter 3

Do Citizen Benefits from Media

Control

The chapter studies both sides of the arguments for and against media control using a model
similar to Morris (2001) two period principal agent model. This chapter is divided into
the following sections: Section 3.1 provides a formal description of the model. Section 3.2
solves the model and derive equilibrium government’s reporting strategy (i.e government’s
likelihood of lying) and citizen’s equilibrium decision. Since government’s incentive to lie
depends on the accuracy of foreign media, section 3.3 focuses on the government’s reporting
strategy at different level of foreign media accuracy and derives conditions in which a more
informative foreign media raises the government’s likelihood of lying. Section 3.4 focuses
on how foreign media’s presence affects the government’s utility, and derives cases where
additional news source can potentially harm citizen’s interest. Section 3.5 focuses on citizen’s
welfare at different level of foreign media’s accuracy, and demonstrates why citizen strictly
prefers foreign media’s presence despite the possibility of being misinformed. Section 3.6

summarizes the findings in this chapter.
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3.1 Description of the Model

Consider first the decision faced by a representative citizen in a two period model t €
{1,2}. In every period ¢ he takes action a; and by the end of period ¢ receives utility
Wy = —(ap — St)2 that depends on two possible state S; € {1,0}, where state S3 = 1
occurs with probability 8 € (0,1). Since representative citizen only learns state Sy after
action a; is taken, he relies on news reports r (regarding state S;) from two media outlets:
a perfectly accurate local media controlled by the government, and an imperfectly informed
foreign media that truthfully reports its signal s; € {1,0}, but the signal correctly reflects
underlying state Sy with probability 7 € <%, 1). After hearing reports r = {ry, rf} from the
local media and foreign media respectively, citizen updates his posterior beliefs and decides
on optimal action a;(r). From a representative citizen’s perspective, let Pr(Sy = 1|r) be

likelihood of state Sy = 1 after hearing reports r = {ry,r f} where citizen’s optimal action

at(r) satisfies
ap(r) = argmax — Pr(S; = 1)r)(1 — ag)? — (1 — Pr(S; = 1|r)) a?, (3.1)

One could show that citizen maximizes utility by setting ay(r, A¢) to equal Pr(Sy = 1|r, A¢).

Focus now on the local media’s reporting strategy, which depends on two possible types
of government (I): a “good” type (G) where its utility coincides with its citizen’s: Uy =
—(ap — St)2, and a“bad” type (B) where its utility equals V4 = a4 and wants citizen to take
the highest action possible regardless of state S;. Both governments type and representative
citizen discounts period 2 return by § € (0,1). Citizen cannot differentiate between both
types of government and only knows that the likelihood of the good government equals

At € [0,1] at the beginning of period ¢. As mentioned in Morris (2001), there exists more
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than one possible equilibria, which includes an uninformative local media equilibrium where
both government types randomizes and reports r; = 1 and r; = 0 with equal probability.
Such equilibrium outcome is ignored, and the analysis is restricted to consider only equilibria
where good type government has strict incentives to truthfully report state Sy, while the
bad government’s may occasionally lie in state Sy = 0. The restriction simplifies equilibrium
analysis and focuses only on the bad government’s incentive lie in state Sy = 0. Let bias
parameter o; € (0,1] be the likelihood that bad government reports 1 in state S; = 0.
Given both government’s equilibrium outcome citizen expects the government on average to
truthfully report the state with probability 1 — (1 — 6)(1 — A\¢)oy, which is used to indicate
quality of the local media.

The events are summarized in the following chronological order:

1. State S7 is realized. Government media observes state S7 while foreign media observes

private signals s7 that accurately predicts state S with probability .

2. Both media outlets simultaneously make reports r = {r;,r f}. Citizen takes action

ap(r) after hearing reports 7.

3. Citizen learns state S7 and updates the likelihood of the good government 9. Period

1 ends with returns realized.

4. Period 2 begins with citizen’s prior beliefs of Ay. Events of 1 to 3 are repeated in the

similar chronological fashion. Games ends after period 2 with returns realized.

3.2 Government’s and Citizen’s Equilibrium Behavior

I use backward induction to derive government’s equilibrium behavior in period 2. Given

the utility function of both governments: the good type has strict incentive to truthfully
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report state So, while the bad type has strict incentive to always report r; = 1. To show
that this is an equilibrium outcome, consider an informative equilibria where upon hearing
r={r =1, rf}, the likelihood of state Sp = 1 is higher than after hearing » = {r; =0, rf}.
From equation (3.1), citizen’s optimal action satisfies a2(1,rf) = Pr(Sy = 1|r; = 1,rf) >
Pr(Sy = 1jrg = 1,rf) = CLQ(O,Tf). Let 05(52) be the likelihood that the government of
type I € {G, B} reports 1 in state So. In the cases of a good government (G), it faces the
following objective function:
G 2 2
C maXG =04 05 (1) |7 (1 —a(1,1))" + (1 —7) (1 —ay(1,0)
05’ (1),057(0)
+(1-0§ @) |7 (1= a9(0,1)2 + (1 —7) (1 — ag(0,0))?
5 7 (1 —ag9(0,1))" + (1 —m) (1 —ag(0,0))

(- 0){02@(0) [(1 — mag(1,1)% + mag(1, 0)2}

+ (1= a§ (0) [ (1 = m)ag(0,1)% + mag(0,0)?] } ,

G G

which is increasing in 057(1) = 1, is decreasing in 05"(0) = 0. Therefore the government’s
period 2 utility is maximized by setting 02G (1) =1 and 02G (0) = 0 which implies truthful
reporting of state Sy. Conversely the bad government (B) faces the following objective

function:

max_ 0 UB(l) [mag(1,1) + (1 —7)ay(1,0)]
oB(1).0B0) b

+ (1= 0F (1)) [rag(0,1) + (1 = m) a(0,0)]}
+(1=0){8 (0) [(1 = ) ag(1,1) + wap(1,0)]

n <1 _ 023(0)> [(1—m)ag(0,1) + W&2(0>0)]} 7
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which is increasing in both O'QB (1) and O'QB (0). Therefore the bad government’s period 2 utility
is maximized by setting 023 (1) = 023 (0) = 1, that is to always report r| = 1 regardless of

realized state So.

How does a representative citizen react to media report r = {r;,r f}? First, note that
since governments never lie in state 1, citizen knows the realized state is S9 = 0 after hearing
r; = 0 and takes action ag(0,r f) = 0. However since the bad government always report
r; = 1, citizen factors potential exaggeration in local media’s report of 7; = 1, which also
depends on foreign media’s report r f In particular, upon hearing {r; = 1,7 = 1}, citizen

know that the likelihood of state Sy = 1 equals

O
T+ (1—0)(1—m)(1—Ay)’

Pr(So = 1|r; = Lry= 1)

and takes action ag(1,1) = Pr(Sy = 1|r; = Lry= 1), which is increasing in both foreign
media’s accuracy 7 and likelihood of good government A9. Conversely after hearing {r; =
1, rp= 0}, citizen knows that the likelihood of state Sy =1 is now

6(1 — )
01 —m)+ (1 —0)m(1—Ag)’

Pr(So = 1|r; = Lry= 0) =

and takes action ag(1,0) = Pr(99 = 1|r; =1, re= 0), which is smaller than a9(1,1), and is

decreasing in 7 but increasing in Ag.

Given citizen’s optimal action ag(r), good government’s period 2 utility Us (7, A9), which
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reflect citizen’s utility under a truth-telling government, equals:

Up(m, Ag) = = Pr(S = 1) [Pr(ry = 1,7 p = 18 = 1)(1 - ag(1,1))?

FPr(ry = Lirp = 08 = 1)(1 - ag(1,0))7]

O (3.2)

- —6[% (1— 97T+(1_9)(1—7r)(1—)\2))2

6(1— ) ’
+(1—m) (1—0(1_7T)+(1—0)7r(1—k2)) ]

which reflects citizen’s disutility in state Sy = 1 due to perceived bias in local media’s report.
In particular with citizen’s utility equals —(1 — ag(1, 1))2 after hearing {r; = Lry = 1}
(probability ), but experiences a higher disutility of —(1 — ay(1, O))2 when foreign media
errs and citizen hears in {r; = 1,7 f= 0} instead (probability 1 — 7). Conversely the bad

government’s utility Vo(m, Ag) that always reports 7; = 1 equals

Vo(m, Ag) = Pr(r; = Lrg= 1)ag(1,1) + Pr(r; = Lry= 0)ay(1,0)

_ < O+ (1—0)(1—m))on ) N ((«9(1—7?)—1—(1 —«9)7?)«9(1—7?))
O+ (1 —6)(1 —m)(1 — Ag) 01 —m)+(1—-0)r(l—Xg) /)~

(3.3)

Note that both government’s utility Ug(m, Ag) and Vo(m, Ag) is strictly increasing in period
2 reputation A9. Since the good government utility represents reflects citizen’s welfare under
a truth-telling government, higher reputation A9 implies greater government credibility. As
a result citizen a more willing to take higher action ag(r) after hearing reports r; = 1, and
experiences smaller disutility —(1 — ao(1,r f))2 in state S9 = 1. Conversely greater trust
towards a government enables the bad type government to more effectively influence citizen’s

action to its preferred direction.
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3.2.1 Equilibrium Behavior in State 0

Unlike in period 2 where local media report according to their government’s preference. Local
media’s report r; in period 1 influences citizen’s posterior beliefs regarding the likelihood of a
good type government A9, which in turn influences government’s utility Ug(A9) and Vo (A9).
Let A9 = A(r,S1) be citizen’s likelihood of a good type government after hearing reports
r = {r, rf} and realized state S7 € {1,0}. Since foreign media’s report r ¢ depends only
on the signal it receives, and it’s independent from government’s influences, report r f does
not provide additional information beyond what representative citizen learns from hearing
report r; and state 57, Therefore citizen’s posterior A9 can be expressed as a function of local
media report r; and realized state S7. For now attention is restricted to equilibria where good
government truthfully reports state S7, while the bad government occasionally and reports
1 in state S; = 0 with probability . Thus there exists up to three possible equilibrium
beliefs A(r;, S1) since citizen will never hear 7; = 0 in state S| = 1 in equilibrium. First, the
likelihood of a good type government after hearing {r; = 1,57 = 1} remains unchanged at
A(1,1) = Aq since both governments never lies in state S; = 1. Second, citizen’s posterior
after hearing {r; = 1,57 = 0} equals A(1,0) = 0 since only the bad government lies. Finally
since the good government on average reports r; = 0 more often than the bad type, citizen
A

posterior after observing {r; = 0,57 = 0} equals A(0,0) = VEE (D vy R where o is

citizen’s expectation regarding the likelihood that a bad government report 1 in state 0. As

long as citizen expects bias to equals o > 0 posterior belief satisfies A(0,0) > Ay, and is
strictly increasing in expected bias o since truthful reporting of r; = 0 is a better indicator

of good type government when government media is perceive to be more biased.

Using the government’s equilibrium behavior, citizen’s optimal action aq(r) is derived.

From equation (3.1), action aq () reflects the likelihood of state S7 = 1 after hearing reports
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r={r, rf}, Pr(Sy = 1|r, ’I“f). Since governments in equilibrium truthfully reports state 1,
citizen’s knows that the state is 0 after hearing 7; = 0 and thus takes action aq (0, rf) =0.
Conversely if local media reports 7; = 1, citizen’s action ay(r) depends on foreign media

reports 77. In particular when citizen hears reports r; = 1,r f= 1, he takes action

Or
a1(L,1) =Pr(Sy =1y =1Lrp=1)= 1=0)1-m(1=A)op"

which is strictly increasing in foreign media’s accuracy 7 and Aj. Conversely if he hears

rp = 1,7"f = 0, citizen takes action

0(1—m)
01 —7m)+ (1 —-0)7r(1—X)og’

&1(1,0) = Pr(Sl = 1’77 = 1,7“f = 0) =

which is smaller than aq(1,1) and strictly decreasing in 7 and strictly increasing in Ay.

The bad government’s incentive to lie in state S7 = 0 is as follows. If the bad government
truthfully reports state S7 = 0, it receives nothing in period 1 since citizen’s action equals
al(O,rf) = 0, but receives a higher period 2 utility of §V5(A(0,0)) when citizen revises
the likelihood of a good type government to A(0,0). In contrast when government lies and
reports r; = 1, the government is expected to gain a higher period 1 return of maq(1,0) +
(1 —m)aq(1,1) when citizen takes action aq(1,0) in response to foreign media’s accurate
report of state 0 (probability m), but takes action aq(1,1) in response to foreign media’s
erroneous report of r f= 1 (probability 1 — 7). However citizen learns the bad government’s

true identity by the end of period 1, and thus expected utility in period 2 equals §V5(0).

What does the bad government gain from lying in state S| = 07 Let B(m,op) be the
bad government’s benefit from lying (in state S = 0). Instead of truthfully reporting Sy,

the bad type government gains B(m,op) = maq(1,0) + (1 — m)aq(1,1) — 0 in additional
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period 1 utility from reporting r1 = 1. Straightforward algebra allows the expression of
aj(1,1) ay(1,0)
ap (1)

reflects citizen’s optimal action in response to only government’s report

benefit B(m, 0 ) to take a more compact notation of where aq pr(1) equals

9+(1—9)(01—)\1)0E

of r; = 1. Basic comparative statics on benefit of lying B(m, 0 ;) demonstrates that:
0B(m,op) day(1,1) ay (1, )
———=(1—-7)——— —0aq(1,1 — 1,0
aﬂ (( 7T) aﬂ_ &1( ? ) + 7T a 1( )

2
_ (1 (2r —1) a1(1,1)ay(1,0) |
_ (aLN(l) 1) (r(1—m))2 ( a N() ) <0 (3.4)

0B(m,op) :Waal(l,l) (1_7T)8a1(1,0)
dop dog dog

<0

where the benefit from lying is decreasing in foreign media’s accuracy 7 because a more
informative foreign media’s limits the bad government’s ability to influence citizen’s decision.
Benefit from lying 0B(m,0p) is also decreasing in bias expectation o and reaches its
minimum at o = 1, because citizen is less willing to take action aq(1, rf) in response to a

less informative government media.

However whenever the government lies (in state S = 0), it loses its credibility and thus
its ability to influence in period 2. Let C(m,0p) be the reputation cost from lying. By
lying in period 1, the government’s reveals itself as a bad type and therefore only receive
dVo(A(0,1)) = 06 in period 2. If the government instead choose truthfully report S = 0,
period 2 return would be higher at 6V5(A(0,0)). Therefore the cost from lying in state
S1 = 0, which represents the gain in period 2 utility from truthfully reporting 57 = 0

equals C(m,0p) = 6[Vo(A(0,0)) — 0]. Straightforward algebra allows the expression of cost

ag(1,1) ag(1,0)
ag N(1)

expression GZ,N(l) equals TE(1=0) (91_/\(070)) and reflect citizen’s period 2 optimal action

C(m, o) to be expressed in a more compact notation of /(1 —6)A(0,0) where

in response to only government media report of 7; = 1. Basic comparative statics on bad
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government’s cost of lying demonstrates that

oC(m,op) A(0,0) 0O
TR =01 Q)Wf?_w (ag(1,1) ag(1,0))
_ 0= 6)2 A(0,0)(1 — A(0,0)) (27 — 1) (ag(1,1) ag(1,0))? <0 (35)
0 ag N (1) (r(1 —7))2
0C(m,op) _ OVa (A(0,0) 0A(0,030p) _
aUE B 0A(0,0) aUE B

which is decreasing in foreign media’s accuracy 7 because a more informative foreign media
limits bad government’s ability to influence in period 2 and reduces its incentive to maintain
its reputation. Unlike the benefit from lying, the cost from lying C(7, o) increasing in
o and attains an suprenum of §(1 — #) when bias o approaches 0. Intuitively a truthful
reporting of r; = 0 is a stronger indicator of good government if citizen expects the bad

government to decrease it likelihood of truthfully reporting state S7 = 0.

How does a bad government respond to citizen bias expectation ocp? Let op(og) as
government’s likelihood of reporting 1 in state 0 based on citizen’s bias expectation op.
Before determining equilibrium bias o™, consider first bias expectation at o g = 0. At
op = 0, observe that the benefit from lying reaches its maximum of B(7,0) = 1, which is

1 which attains its minimum at C(m,0) = 06(1—0). Since

strictly larger than the cost of lying
benefit from lying is strictly larger than its cost, the government strictly prefers reporting
1 (cp = 1), which contradicts citizen’s expectation for a truth telling bad government
(cp =0).

Ruling out the possibility of equilibrium at bias o = 0, equilibrium bias o® > 0 takes

on two possible cases:

!Under a truth telling equilibrium ¢* = 0, citizen do no expect governments to lie in state
1. Nevertheless it is plausible to restrict citizen’s off belief equilibria such that only the bad type
government would deviate from equilibrium and lie in state 0, (A(1,0) = 0).
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1. Always lying equilibrium (o* = 1): At bias level 0* = 1, government reports 1 if only
if the cost of lying at 0 =1 C(op = 1) = 6(1 — 0) is smaller than its benefit, which
equals

Or(l—m)(0+ (1 —0)(1 — Ap))
O +(1—0)(1—m)(1—A)]0(L —7)+ (1 —0)m(1—Ap)]

B(m, 1) =

ay(1,L;0p=1)aq(1,0,0p=1)
aLN(l;UE:l)

Moreover since benefit from lying B(m, o) is decreasing in o and attains its mini-

and can be expressed in more compact notation of:

mum at o = 1, while the cost from lying C (7,0 ) is increasing in o and attains
its maximum at o = 1, the government therefore has strict incentives to lie for any
bias level o < 1.

*

2. Interior lying equilibrium 0 < o* < 1: An interior equilibrium bias ¢* < 1 requires

at bias o = 1, the cost of lying C(m1) = §(1 — ) must exceed the benefit of lying

B(r.1) = a1(1,1;0E:1)'a1(1,0;aE:1)
aLN(LaE:l)

tive to report r; = 1 for all possible values of o € (0, 1]. It has been established that

, otherwise the government has a strict incen-

equilibrium bias ¢® = 0 is not credible since the government has strict incentive to
report 77 = 1 at bias level 0 = 0. Since benefit B(m, o) is monotonically increasing
in o while cost C(7, o) is monotonically decreasing in o, there exist a bias level
o™ such that for bias o E > o™, the government has strict incentive to report rp =1,
and for bias o < o™ the government has a strict incentive to report 0. At o™, the
government is indifferent between reporting 1 or 0 as shown by the vertical correspon-
dence portion of op in figure 3.1. Here equilibrium bias is where the 45 degree curve
op = o intersects with the government’s best response function o p at o™, implying

*

that the government reports 7; = 1 with probability o™ after observing state S1 = 0,
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Figure 3.1: Determination of Equilibrium Bias
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Therefore equilibrium bias o™ satisfies

. a1(1,1;,0p=1)a1(1,0;0 p=1)
€(0,1) ifo(1—-0)>
* ( ) ( ) aLN(l;JE:l)

o (3.6)
1,l,op=1)ay(1,0,0p=1)

ale(l;aEzl)

=1 if 6(1 — ) < 4L

such that for 6(1 — ) > al(1’1;0E:1).a1(1’0;0E:1), bias 0* < 1 satisfies B(m, ™) =
al,N(17UE:1)

C(m,0™) and bias equals o™ = 1 for §(1 — ) < o (Llop=1) a;(1.00p=1)

aLN(l;JE:l)

3.2.2 Equilibrium Behavior in State 1

This section analyzes government’s reporting strategy in state S; = 1. Consider first the
decision of the good government. Since the good government utility reflects citizen’s utility,
it’s expected utility from truthfully reporting Sy = 1 in period 1is 1 — 7(1 — aq (1, 1))2 —
(1—-m)(1—aq(1, O))2 higher than lying and reporting r; = 0. On the other hand, if citizen’s
off equilibrium belief satisfies A(0,1) > A(1,1) = A, the government benefits from lying
in period 1 from higher reputation. Therefore the ‘cost’ from truthfully reporting 1 equals
d[Us(A(0,1)) — Ua(A(1,1))] where attention is restricted to off equilibrium beliefs A(0, 1) >
A1. Therefore the good government would only lie in state S7 = 1 if discount rate J exceeds

2 2
l—m(1—aq(1,1))*—(1—7)(1—aq (1,0 .
threshold o = m( (?21((/\ (0)7)1))_([]2222171%1( ) . Similarly the bad government

strictly prefer reporting 1 because its utility from truthfully reporting S =1is may(1,1) +
(1 =) aq(1,0) — 0 higher than reporting r; = 0. However if citizen’s off equilibrium beliefs
satisfies A(0,1) > A(1,1) = Ay, the cost from truthfully reporting 1 equals 6[Vo(A(0,1)) —

Vo(A(1,1))]. Therefore the good government would only lie in state S7 = 1 if discount rate

Wal(l,l)—i—(l—?T) al(l,O)
Vo(A(0,1))=Vo(A(L,1))

0 exceeds threshold bias & B=

Using computation, threshold discount rate d¢; is demonstrated to be consistently larger
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Figure 3.2: Government Threshold Discount Rate

than é g for off equilibrium beliefs A(0,1) > A(1,1). This implies that there exists discount
rate 6 € (6,d(y) in which the bad type government strictly prefers to lie in state 1 while
the good type government has strict incentive to report S; = 1. Figure 3.2 considers only
A(0,1) = 1 and plots threshold bias 0y and 03 as a function of Ay for parameters 6 = 0.5
and 7 = 0.9. Observe that the threshold discount rate oy is strictly larger than 0 g, implying
that there exist a range of discount rate § € (dp,d¢y) where the bad government has strict
incentive to report 1 while the good government has strict incentive to truthfully report 1.
Since attention is focused only on equilibrium where good government truthfully report state
St and a bad government only lies in state 0, it is sufficient to restrict off equilibrium to

A(0,1) < Ay to ensure that both governments have strict incentives to report 1.
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3.3 Foreign Media Entry on Government Media Bias

It was demonstrated from section 3.2.1 that the accuracy of independent (foreign) news
sources influences government’s benefit and cost from lying. This section is devoted to
how improvements in foreign media’s accuracy affects equilibrium bias ¢ which influences
citizen’s perception regarding the quality of government media. However without an explicit
expression for equilibrium bias ¢, I focus instead on equilibrium bias in cases where foreign
media is absent or uninformative (7r = %), and the government is the sole provider of
information (regarding state St). Let a}kv be the equilibrium likelihood that a bad type
governments lies in state 57 = 0 without foreign media’s presence. Reworking analysis from

section (3.2.1), bias O’}kv equals

1—(1—0)A1 (1+06)
(1-X1)(1+6A 1 (1-6)2)

<1 ifs(1-6)> 4
o I+ (1=0)(1—A]) 57)

! it (1~ 0) < g =gy =)

and basic comparative statics on equilibrium bias 0}"\, demonstrates that

oo oo* oo* 92q%
N <0 N >0 N >0 __N >0
5 9 B ON2

where bias a}k\, is decreasing in discount rate d because a government that places greater
importance in second period incentive has smaller incentive to lie. Bias a}kv is increasing in
likelihood of state 1, 8 because when the government’s preference is closer to its citizen’s, the
benefit from lying is higher because citizen takes higher action ay, N (r7) after hearing 77 = 1.
Lastly bias a}kv is highest when government reputation Ay approaches 0 or 1, and is lowest for

moderates value of A{. Observe that the cost from lying depends on the reputation gain from
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Al
A1+H(1-Xg

of A1 (when citizen is uncertain of government true intention), and approaches 0 when \{

truthfully reporting 0: ( 0—og) — )\1), which is highest for moderate values

approaches 0 (certain that the government is bad) or 1 (certain that the government is good).

Under what condition do a more informative foreign media increase the government’s in-
a1(1,l;,0p=1)a1(1,0;0p=1)
ap N(Lop=1)
typically reflects a combination of low discount rate d, a relatively inaccurate foreign media

centive to lie? Consider first bias 0® = 1 where §(1—6) <

, and

(small ) and a trustworthy government (large 6 or Ay). Evaluated at bias ™ = 1 marginal

0B(m,1)

improvements in foreign media accuracy lower government’s incentive to lie o0 < 0,
. oC(m,1) "y
but does not affect the cost from lying: g = 0. However as long as the conditions

holds with strict inequality, the decrease in the benefit from lying B(7, 0 ) is insufficient to

deter the government from always reporting r; = 1, (c* = 1).

For interior equilibrium bias o* < 1 where benefit from lying equals to its cost B(w,0™) =

C(m,0™), recall that improvements in foreign media’s accuracy 7 reduces both the benefits

IB(m,0™") 9C (m,0™)

from lying —5=—= < 0, as well as its cost —52—= < 0. However since B(w,0%) =
* *
C(m,0™), it can be shown that the total differential satisfies %d?ﬁt %da* =
* *
%d’ﬂ + %g)da*, which implies that
., 0B(ro*) 9C(mo*)
do _ or or
de. 9C(mo*) 0B(mo*)
dop dop
* *
which is strictly positive if and only if 33(87;0 ) _ 80(57;0 ) > (. Therefore a more
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*
informative foreign media raises government media bias dd% > 0 if and only if

OB(m, ™) - oC(m, ™)

on on
_(1=0)(1 = A)o*(@r —1) (a1 (1,1) ay (1,0))
O(n(1 —))2 ap N(1)
d(1-0)2%@r-1) - (a9(1,1) ag(1,0))?
> T A(0,0)(1 — A(0,0)) >0

a1(1,1) a1 (1,0)]°
al,N(l)

& —(1—A)o" ale(l) [

(= A0.0) a N () [5(1 - 9)A0,0) ay(1, 1) ap(1,0) 2
3(1 — 6)A(0,0) ag N (1)

2 2

where the expressions a1(1,1) a1 (1,0) and 0(1-0)A(0,0) ag(1,1) az(1,0) cancels outs
ap (1) ag N (1)

a1(1,1) aq(1,0)

al,N(l)

because the benefit from lying B(m, o) = equals costs from lying C(m, o) =

d(1-0)A(0,0) ag(1,1) ag(1,0)
ag N (1)
benefit from lying exceeds its cost when the following condition holds:

at bias level o* < 1. Rearranging the terms the decrease in

OB(m, ™) - oC (m, ™) ed< [( 1—o* } 6+ (1—0)(1—A)o*

on on 1—-0)\o 0+ (1—0) (1_1_(1i1/\1)0*)

With only the explicit expression for bias O’}kv (equation (3.7)), comparative statics can

be derived in the neighborhood where foreign media is uninformative = = % At bias

(140)[6(1—0)(1—(1-6) A1) —6)
5(1—0)(1+5A(1—-0)2)[1—-X\1 (1—0) (1+50)]’

which is decreasing in both Ay and §. This implies when citizen finds their government

0}"\, < 1, the right hand side expression equals

untrustworthy (low Aq), or when the (bad) government’s preference is very different from its

citizen’s (low €), improvements in foreign media’s accuracy 7 in the neighborhood of © =

DN —

raises government media bias. In fact given parameters 6 and #, improvement in foreign
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media accuracy in the neighborhood of 7 = % raises government media bias if and only if

the likelihood of good government Aq is below some threshold level A that equals

R 0 —6(1+29)
AT {0’ 5(1—9)2(1+59)}’ )

(1+6)(0(1—0)(1—(1—0)A—0)
5(1—0) (146X (1—0)2)[1—A(1—0) (1+50)]

A=0ford > i 32 5 The threshold reputation A can also be used in deriving conditions when

which satisfies 6 = for 6 € (O, ﬁ) and equals

foreign media entry raises government media bias o™ — a}k\, > (. Since foreign media entry

represents a discrete change in accuracy from m = % omeE (% 1) bias is higher only if the
discrete change in benefit from lying B(r, o} N (% ) exceeds discrete changes in cost

from lying C(, a}"v) -C <%, a}k\,). Since the benefit from lying B (%, a}k\,> = aq (1) equals

to its cost C' <%,a}"v) = dag n(1) at 0}"\, < 1, the expression B(w,a}k\[) - B (%,a}k\[) >
C(W,J}k\[) - C <%,a}kv) simplifies to B(W,J}k\[) > C(’/T,O’}kv). Substituting bias O’}kv into

expression B(T, U}k\,) and C(m, U}k\,) > 0 and rearranging terms:

B(r,0%) — Clm, o) > 0.6 @ 5 — 614 20) — 5(1 - 6)2(1+ 5«9))\1)] >0

(1-MS(1-0)*)(2m—1)%(ap(1,1) ax(L,0)
(140)2m(1—7)
) > 0 is equivalent to § — 6(1 + 20) — 6(1 — 0)2(1 + d0) 1) > 0,
0-0(1420)  _ |
5(1-0)2(1+60) =

where expression ® = (W,U}kv) is positive, and

thus B(rm, o

N~ C(m, 0%

N
which holds only if Ay <

For completeness, equation (3.6) is used to define threshold reputation A such that for

A1 = A, government media bias equals 0® = 1 under the presence of foreign media of
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accuracy . Threshold reputation \ equals

_ 0 [2 (21 — 1)2

A=maxy 0 o 15 T ra =
: (3.10)
| 51— 0)(27 — 1)2[5(1 — 0) — 2(1 — )]
T 51=0) (H\/1+ 21— )]

where threshold equals A = 0 if the likelihood of state 1, 6 exceeds threshold level 6 that sat-
: v Or(1—n)
isfies 6(1 —6) = — = = -

( ) (Or+(1-0)(1—7))(0(1—7)+(1—0)7)

parameter A is when citizen’s becomes sufficiently confident of the incumbent government

. The purpose of introducing threshold

Al > A, equilibrium bias remains at o* = O’}kv = 1 despite foreign media’s presence with
accuracy 7 € <%, w]. Here threshold ) is strictly increasing in A1 that approaches A — 1 as
foreign media’s accuracy approaches m — 1 because a more informative foreign media exerts
greater influence on government’s decision to lie and only the most trustworthy government
A € (A, 1] would be unaffected by its presence.

The findings are summarized into the following proposition.

Proposition 5. Using equilibrium bias in absence of foreign media a}k\, as a benchmark, as
well as threshold reputation X > A\ from equation (3.10) and (3.9), if period 1 likelihood of

good government Ay satisfies

1.1> XM\ > X entry of foreign media of accuracy w leaves bias unchanged at o = a}"\, =

1.

2.\ > A = Az entry of foreign media of accuracy m < 1 lowers equilibrium bias (o™ —

0}"\7 <0).
3. A > X > 0: entry of foreign media raises government media bias (o™ — O’}kv > 0).
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Figure 3.3: Local Media Bias

Alternatively the government’s incentive to lie can be analyzed based on the the conflict
of interest between the government citizen, where the conflict of interest is inversely propor-

tional to the likelihood of state 1, . Let threshold parameter be 6 = ﬁ and threshold
éﬂ'(l—ﬂ')
(1=0)(0r+(1-0)(1— ))(9( ™)+ (1—=0)m)

(1
threshold parameter 0 is strictly increasing in 7 and ranges from T + 15 <7r = %) ol,(r=1).

There

parameter 0 that satisfies equality § =

Proposition 6. Using equilibrium bias in absence of foreign media a}k\, and threshold pa-

rameters 6 > defined above, if the likelihood of state 1 0 satisfies

1.1>60>0: entry of foreign media with accuracy m leaves bias unchanged at o* =

—_

* o
O-N_

> 0 > 0: entry of foreign media of accuracy m leaves biased unchanged at 0’7\[ =1

NaYe

2.
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only if the likelihood of good government satisfies \] > A (equation (5.10)), and lowers

equilibrium bias (o™ — a}k\, < 0) otherwise.

3. 0 >0 > 0: entry of foreign media lowers equilibrium bias o™ — a}k\, < 0 if the likelihood
of good government exceeds A\ > )\ (equation (3.9)), and raises equilibrium bias o™ —

* .
o > 0 otherwise.

Proposition 5 and 6 (respectively) implies that when government is perceived to be un-
trustworthy (small A1), or when the conflict of interest between government’s and citizen
is sufficiently large (small 6), the entry of foreign media tends to raise equilibrium bias and
reduces the quality of government media. Conversely if citizen’s preferences is not too differ-
ent from his government’s (moderate 6) or if the government is perceived to be moderately
trustworthy (moderate \q), foreign media entry tends to reduce (bad) government’s incen-
tive to lie and increases the quality of government media. Lastly if representative citizen’s
finds the government to be sufficiently trustworthy ( A approaches 1) or when government’s
preference is sufficiently similar to its citizen’s (6 approaches 1), the government’s always lie
and even foreign media’s presence is insufficient to alter its incentive to always report 1.

Computation is used to show the change in equilibrium bias from foreign media entry.
Figure 3.3 hold parameters fixed at § = 0.1 and 6 = 1 and plots two curves as a function
of reputation Aq: equilibrium bias with foreign media of accuracy = = 0.9, o™ (solid line),
and equilibrium bias in absence of foreign media (dashed line). Observe that equilibrium
bias is higher o* > 0}"\, for reputation A\; € (0,0.785) and is lower o™ < a}kv for reputation
A1 € (0.785,1). Figure 3.4 sets parameters at 7 = 0.9 and 6 = 1 and graph the difference in
bias o™ — O’}kv as a function of \{ for three different values of §: § = 0.2 (solid line) § = 0.4

(dashed line) and € = 0.6 (dashed-dotted line). Observe that when the likelihood of state

1 is small such as in the case of # = 0.2, foreign media entry raises government media bias
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Figure 3.4: Difference in Local Media Bias at Different Levels of Conflict of Interest

A1 € (0,0.521) and lower bias for Ay € (0.521,1). For larger values of 6 (say # = 0.6),
foreign media entry foreign media entry lowers government media bias for A € (0,0.671) but
remains unchanged at o® = 1 for A € (0.671,1). To examine the difference in equilibrium
bias o* — 0}"\, for different values of 7, figure 3.5 sets parameters at # = 0.2 and § = 1 and
plots bias difference o™ — 0}"\, for three different levels of foreign media’s accuracy: m = 0.7
(solid line) m = 0.8 (dashed line) and 7 = 0.9 (dashed-dotted line). Observe that the absolute
difference in bias level |o™ — 0}"\,| increases as the bad type government is confronted with a

more accurate foreign media.
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Figure 3.5: Difference in Local Media Bias at Different Levels of Foreign Media Accuracy

3.4 Government’s Return

This section analyzes how the presence of foreign media affects government’s utility. Here
the good government’s utility reflects citizen’s overall utility under a truth telling local me-
dia, while the bad government’s utility represents its goal of maximizing citizen’s support
by tasking local media to potentially misreport the state. Without explicit expressions for
equilibrium bias ¢*, the analysis in this section serves an exposition purpose and relying pri-
marily on computation to derive welfare implication of foreign media entry on government’s

overall utility.

60



3.4.1 Good Government’s Utility

Despite the good government’s incentive to truthfully report the state Sy, citizen’s utility
in state 1 is negative, which less than ideal outcome due to a combination of potential
exaggeration (bias) in local media and potential inaccuracy in foreign media’s report. Let
U = U(r,0",\) be the good government’s overall utility that represents citizen’s utility
under a truth-telling local media and a foreign media that accurately reports state Sy with

probability 7. Utility U(r, o™, A\¢) equals:

U(r, 0%, \p) = Uy (m,0%) + 8 E[Us(m; \9)]

0 {r - (L) (- )1 - 0y (1,1)?)

+8{0Uy(m, A(1,1)) + (1 — 6) Us(m, A0, 0))} (3.11)

Up(m, Ag) = =0 {m(1 = ag(1,1;29))% + (1 = m)(1 — ag(1,1: 29))? }

where Uy (m,0*) and E[Uy(m; Ay)] represents good government’s period 1 and period 2 ex-
pected utility respectively. Here period ¢ utility Uy (m,c™) and Us(m, A9) is negative and re-
flects citizen’s disutlity in state 1. In particular citizen’s utility equals —(1 —aq(1, 1))2 when
foreign media accurately reports r F=1 (probability 7), but experiences a higher disutility
of —(1—aq(1, 0))2 when foreign media errs and report rg=0 (probability 1 — 7). In period
2 government’s expected utility § E[Uy(7; A9)] depends on citizen’s perceived likelihood of
good government A9, which in turn depends on period 1 local media report r; and state Sy:
Ao = A(r7,51). In particular after observing truthful reporting of state S1 = 1 (probability
6), citizen updates his beliefs to A(1,1) = Ay, and his period 2 utility on average equals

dUs(m,A(1,1)). If citizen instead observes truthful reporting of state S; = 0, (probability
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1 — 60), he updates the likelihood of good government to A(0,0) = )\1_‘_(1_?1)(1_0*) > A1

and with greater confidence toward his government, citizen’s period 2 utility is higher at

5 Us(, A(0, 0)).

How does improvements in foreign media’s accuracy affects citizen’s overall utility under

dU (m,0* )
dm

a truth-telling local media: ? Taking the total differential with respect to m,

the change in good government’s overall utility equals:

* * : :
dU(m, 0™, A\¢) _ oU | (m,0™) s 93U2(7T,A(1,1)) - 6)3U2(7T,A(0,0))
dm on on on

U1 (m,0™) Uy (m; A(0,0)) OA(0,0;06™)] do*
+ { g U= O—580 0 g0 | dn

* . .
where the expression leg;a ) +6 [QaUQ (Wéﬁ(l’l)) +(1-10) o0y (%’Q(O’O))

} represents a

direct change in good government’s overall utility from marginal improvements in 7, holding

. . .Uy (m,0™) Uy (m;A(0,0)) OA(0,0;0™)
* YY1\ ) _ 2\, ) Yy
bias fixed at ¢™. The remaining expression 9% T (1 —0) DA (0,0) o

represents the indirect change in government’s overall utility due to changes in equilibrium

k
bias dd%. Without explicit expression for equilibrium bias ¢*, the extent of higher bias on

good government’s overall utility U(m, o™, A\¢) cannot be precisely determined. Nevertheless

U1 (w,0™)

it can be shown that the expression g% is negative because representative citizen

on average makes poorer decision when he relies less on a truth-telling local media that he

) ok
perceives to be of lower quality. On the other hand the expression 0U23(/7\r&6\%(;,0)) aA(g(;Of )

is positive because period 1 truthful reporting of state S1 = 0 is a stronger indicator of a
good type government, and greater confidence towards an honest local media allows citizen

on average to make better informed decisions.

o . OU(m,0f \p) . .
The key analysis lies in expression — o Here, the notation o} indicates the

likelihood that a bad type government report lies and report r; = 1 in state Sy = 0. Therefore
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bias equals ai" = ¢* in period 1, and equals 0>2" = 1 in period 2. Rearranging terms

oU; (W,U;k;)\t)
— g equals

%;’t*?m _ 9 {(% <7r(1 — ay(1, 1))2) + aﬂ <(1 —m)(1- %(1’0))2)}

0(2r — 1) o\ ,
T (1 —-n))2 - o N0 (a(1,1) ay(1,0))" I'y(m) 2 0;

C@r-12 (=01 = X)of 2(1 —0)(1 — Mo 0
Lylm) = (1 =) +< 0 t) (3+ 0 )_ (1—0)(1— Ao}

(3.12)

OU (0 \
and is positive only if I'y(7) > 0. A positive expression of %

implies that holding
equilibrium bias fixed at ¢*, a more informative foreign media enables citizens on average
to make better informed decision under a truth-telling government. Likewise, a negative

oU (’/T,Jzk,)\t)
T

expression of 9 implies the opposite: that a more informative foreign media on

average reduces citizen’s ability to make informed choices.

Without explicit expression for o™, inference on I'y(7) can only be made for a subset
parameters of {\{,0}. From equation (3.6) bias approaches ¢* = 1 when likelihood of
good government (A1) approaches 1 or when likelihood of state Sy = 1 (6) approaches 1.
Also note that I'y(7) approaches negative (infinity) when both A\; or # approaches 1. This
implies that when citizen finds the governments increasingly trustworthy (high Aq) or when
the incumbent government’s preference on average is very similar to its citizen’s (high ), a
more informative foreign media on average reduces citizen overall utility under a truth telling
government. Conversely bias approaches o* = 1 when A1 — 0, and approaches of = ﬁ

when # — 0, and when both A\ and 6 approaches 0 the expression of I'y(m) approaches
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positive (infinity). This implies that when government’s preference is sufficiently different
from its citizen, and when citizen finds the incumbent government untrustworthy, a more
informative foreign media enables representative citizen on average to make better informed

decisions.

The intuition is as follows: when there is large conflict of interest between government
and citizen’s, and when government is perceived to be untrustworthy, citizen’s overall utility
from relying only on truth-telling local media’s report r; is low because he distrust the local
media report and as a result experiences large disutility —(1 — ay(1, 7 f))2 in state Sy = 1.
Here foreign media presence’s on average enables citizen to make better informed decisions
(in state Sp = 1) because he experiences smaller disutility in state Sy = 1 whenever foreign
media accurately reports r f= 1. Keep in mind that foreign media occasionally errs and
harms citizen’s interest. However the benefit from foreign media’s benefit outweighs the cost.
However when citizen finds the government trustworthy, or if the conflict of interest between
government and citizen is low, the welfare gain whenever foreign media’s accurately reports
state Sy = 1 is small, and can be outweighed by potential inaccurate report r = 0 in state
Sy =1.

. . . Uy (.07 ,\t) . .
Based on the limited comparative statics on — o foreign media’s presence on

good government’s utility can be interpreted as follows. When government’s is perceived
to be trustworthy (large 6 or A), a more informative foreign media on average harms cit-
izen’s ability to make informed decision under a truth-telling government. From a good
government’s perspective, citizen’s overall welfare is higher when foreign media is less accu-
rate because citizen’s relies more on the truth telling local media when making his decision.
However the opposite is true when citizen’s confidence toward the incumbent government is

low (small § and A1) because it is established that improvements in foreign media’s accuracy
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Figure 3.6: Good Government Utility

enables citizen’s to make better informed decisions under a truth-telling government. If this
is the case, a good government would not restrict citizen’s access from foreign media, but
would enact policies that enables the foreign media to receive more accurate information

about the state Sy.

Discrete changes in government’s utility U — Uy from foreign media entry will be esti-
mated using computation. The direction of change in government’s utility U — Ups follows
. . . U (m,07 M) .
very closely to the limited comparative statics of — g5 Consider first figure 3.6,
which holds parameters fixed at # = 0.5 and 6 = 1 and graph two curves as a function of rep-
utation A\1: good government’s utility U with foreign media of accuracy = = 0.9 (solid line),

and utility in absence of foreign media Up; (dotted line). Observe that under an honest lo-

cal media, when the government is perceived to be relatively untrustworthy, Ay € (0,0.692),
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Figure 3.7: Difference in Good Government Utility at Different Levels of Conflict of Interest

foreign media entry enables citizen to make better informed decision, while for sufficiently
large reputation A\; € (0.692, 1), citizen on average make poorer decisions from foreign me-
dia’s presence. Figure 3.7, holds parameters fixed at 7 = 0.9 and 6 = 1, and graph the
difference in government’s utility U — U as a function of Ay, for three different values of
6: 0 = 0.25 (solid line) # = 0.50 (dashed line) and 6 = 0.75 (dash-dotted line). Observe
that when government’s preference is closer to its citizen’s (higher ), such as in the case of
6 = 0.75, when foreign media’s accuracy equals 7 = 0.9 the government is only supportive
of foreign media entry if citizen’s prior reputation is very low: Ay € (0,0.084), and would
strictly prefer foreign media’s absence if government’s reputation A1 exceeds 0.084. However
in the case where (bad) government’s preference is very different from its citizen’s, as in the

case of 8 = 0.25, the government prefers foreign media entry for a larger range of reputation
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Figure 3.8: Difference in Good Government Utility at Different Levels of Foreign Media
Accuracy

A1 € (0,0.913). Figure 5.3 holds parameter fixed at § = 0.5 and § = 1 and graph the change
in government’s utility U — Upy as a function of Ay, for three different parameters values of
m m = 0.70 (solid line) m = 0.80 (dashed line) and 7 = 0.90 (dash-dotted line). Observe
that for sufficiently large Aq, citizen’s welfare is actually worse off with a more accurate
foreign media. Moreover for reputation in the neighborhood of \; = 0.9, a more accurate
foreign media 7 implies that citizen’s make poorer decision as expression U — Uy becomes
increasingly negative. Nevertheless it is worth noting that for moderate values of 6 and Aq,
a sufficiently large increase in foreign media’s accuracy 7 enables citizen’s to make better

informed decisions (U — Upr > 0).
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3.4.2 Bad Government’s Utility

Unlike the good government, the bad government strictly prefers not having foreign media
even if it enables citizen to make better decision in state 1, (which benefits the bad gov-
ernment). The reason is that the expected losses in state 0 outweighs any expected gain in
state 1. Let V = V(mr,0™; \) be the bad government’s overall utility when citizen relies on

biased government media, and a foreign media with accuracy 7, which equals:

Vi, o M) = Vy(m,0%) + 0E[Vy(m, Ag)]
=0[ray(1,1) + (1 — m)ay(1,0)] + (1 — 0)o™ [(1 — m)ay(1,1) + maq(1,0)]
+5{0Vo(m, A(1,1)) + (1 = 0) [c"V5(0) + (1 — o™)Va(m, A(0,0))] }
Vo(m, Ag) = 0 [mag(1,1) + (1 — m)ag(1,0)] + (1 — 0) [(1 — m)ag(1,1) + mag(1,0)]

(3.13)

where Vj (7, 0*) and § E[Vy(m, A\y)] represent bad government’s period 1 and period 2 utility
respectively. In both periods, bad government’s utility depends on its likelihood of reporting
r; = 1. In particular the government truthfully reports state Sy = 1, and citizen takes action
at(1,1) when foreign media correctly reports r F=1 (probability 7) and takes (smaller)
action a4(1,0) when foreign media errs and reports r f= 0 instead. In state S; = 0, the
government lies with probability ¢* in period 1, and always report 1 in period 2. In turn,
citizen takes smaller action ag(1,0) when foreign media accurately reports 0 (probability ),
but takes a higher action when foreign media errs and report r; = 1 (probability 1 — 7).
In period 2 government’s expected utility 0E[Vo(m, Ag)| depends on citizen’s perception
regarding the likelihood of a good government A9, which in turn depends on period 1 state

S1 and report 17, Ao = A(r;,S1). In particular citizen updates his beliefs to A(1,1) from
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truthfully reporting ; = 1 (probability 1 — @), and the bad government’s period 2 utility
equals 6 Vo(A(1,1)). With remaining probability (1 — 6) citizen learns state S = 0 and
update his posterior A(’I“l, 0) based on government’s report r;. It government lies and report
r; = 1, citizen revises posterior to A(1, 0) = 0 and the bad government’s utility in period
2 only equals § Vo(0) = §tht. If the government choose to truthfully reports state S| = 0,
citizen’s revises his posterior to A(0,0) = )\1+(1_§b(1_0*)
earn a higher period 2 return of § V5(A(0,0)).

and enable the government to

Focus on marginal changes in government’s utility from incremental improvements in
*
foreign media’s accuracy: W. Taking the total differential with respect to m, the

change in government’s overall utility equals:

4 (1—0)(1—o%)

dV (m, 0% M) _ oy (m,0™) s {93V2(7T,A(1, 1))

oVa(m, A(0,0))
dm om om

om

_ [Q%[mla, 1) + (1 = m)ay (1,0)]

+6(1—6)

OVo(m, A(0,0)) OA(0,0;0")] do™*
0A(0,0)) do* dm

where expression
p om on on

oVy (m,0™) Iy {QM +(1—-0)(1 - J*)M} repre-

sents the direct change in government’s utility from marginal improvements in foreign me-

0

dia’s accuracy (holding bias fixed at o}'). The remaining expression |0-%[raq(1,1) + (1 —

Oo
R S
m)ay(1,0)] + 6(1 — 0) 8\%53(,6\ (g()]SO)) 8/\(32‘0*70 )] represents the indirect change in govern-

*
ment’s utility from changes in equilibrium bias %. Observe that the full expression of

marginal increase in equilibrium bias ¢® < 1 on government’s overall utility V(w, 0™, \s)
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equals:

W(m o™ M) _ 9 [7ra1(1,1)+(1—7r)a1(1,0)]+(5(1—9)6‘/28%(’5\5)(;’)0))8/\((;’00;0 )

oo* ~ Qo*

*%1—@5;0*WWNL®+%P;ﬂMGJﬂ—5Wﬂ%A®ﬂ»—Vﬂmﬂ

where the latter expression equals 0 because at equilibrium bias ¢*, benefit from lying
B(m,0*) = may(1,0)+(1—7) a1(1, 1) equals to the cost of lying C(m, 0*) = 5[V (7wA(0,0))—

V5(0)]. Without an expression of o™, the change in bias on bad government’s utility cannot

0

be precisely determined except that == ¥ = (ma1(1,1)+(1—m)aq(1,0)] is negative since citizen

are more averse to take higher action aq (1, r f) from a more noisy local media, and §(1—6)(1—

V- OA(0,0;,0™) . . : :
™) 32/(\((5 0) 0)) (80 ) is positive because a higher reputation A(0,0) from truthfully

reporting S| = 0 enables the bad government to more effectively influence citizen’s action.

oVy (0 A
The key analysis lies in expression % which equals:

OVy(m, o, \
% = 0.9 [rag(1,1) + (1~ 7)ag(1, 0)
« 0

+(1 _9) ta,/r
2( or — 1 ) (agp(1,1) ag(1,0))2
atml) (w(1 - )2 at, N (1)
+

1 2 =1\ (ag(1,1) ay(1,0))>
o (1_ )(w—w))?) T =

[(1 = m)ag(1,1) + may(1, 0)]

ag N (1) at N(1)

where the first and second expression represents the change in government’s utility in state
Sy =1 and Sy = 0 (respectively) from improvement in foreign media’s accuracy m. Though
foreign media enhances the government’s ability to influence in state Sy = 1, it limits the

government’s ability to influence in period Sy = 0 This losses on average outweighs any gains,
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Figure 3.9: Bad Government Utility
. . . . . Vi (m,0f M)
causing the overall effect to be strictly negative. The negative expression of — g

implies that a more informative foreign media’s on average hurts a bad government’s overall
ability to influence citizen’s action, and thus strictly prefers less informative foreign media
or ideally strive to be the sole provider of information. This is very different from the good
government’s behavior that strictly prefers foreign media’s presence when citizen perceives
the incumbent to be untrustworthy (low = and low 6).

The results of foreign media entry on bad government’s utility is demonstrated using
computation. Figure 3.9 holds parameters fixed at § = 0.5 and § = 1 and graph two
utility curves with respect to Aj: bad government’s utility with foreign media of accuracy
m = 0.9, V (solid line), and utility without foreign media Vj; (dashed line). Observe that

bad government’s return V' and Vj; are both strictly increasing in Ay, but government’s
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Figure 3.10: Difference in Bad Government Utility at Different Levels of Conflict of Interest

utility V' is strictly smaller than its utility absent of foreign media V) for any values of
A1 € (0,1). The negative impact of foreign media entry also holds for different values of
6. Figure 3.10 holds parameters fixed at 6 = 1 and 7 = 0.9 and graph the difference in
government’s utility V' — V) as a function of reputation Ay for three different values of 6:
6 = 0.25 (solid line), # = 0.50 (dashed line) and 6 = 0.75 (dash-dotted line). In all three
cases, government’s utility with foreign media is strictly smaller than utility in absence of
foreign media. The results also holds for various levels of foreign media’s accuracy 7. Figure
3.11 holds parameter fixed at §# = 0.5 and § = 1, and plots utility difference V' — V) for
three different levels of m: 7 = 0.70 (solid line), 7 = 0.80 (dashed line) and 7 = 0.90 (dash-
dotted line). In all three cases, foreign media entry not only reduces bad government’s utility

V —Vx <0, but the loss in government’s utility is strictly increasing in foreign media’s
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Figure 3.11: Difference in Bad Government Utility at Different Levels of Foreign Media
Accuracy

accuracy T.

The summary of foreign media entry on government’s utility is as follows. From a good
government’s perspective, foreign media entry hurts its ability in promoting citizen’s interest
when citizen finds their government relatively trustworthy (high 6 or Aq). The reason is the
presence of imperfectly informed news outlet undermines citizen’s ability to make informed
decisions in state 1. On the other hand foreign media entry always hurts the bad government’s
ability to influence citizen’s action. Though the bad government gains in ability to influence

in period 1, the loss in its ability to influence in state 0 outweighs any potential gains.

The difference in government’s response toward foreign media entry gives rise to the anal-

ysis of “abstinence” from media control as a signal for being a good government. Consider
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a very simple media control game where at the beginning of period 1, a government can
decide the entry of foreign media. In cases where citizen distrusts the government (low Ay
and low #), the good government is always in favor of foreign media entry while the bad
government is worse off with foreign media. Therefore any attempt by the government to
restricts foreign media entry signals to the representative citizen that the government is of
bad type. In this case, the bad government is better off tolerating foreign media’s presence
than a complete loss in citizen’s trust. Therefore a pooling equilibrium exists where both

governments allow free entry of foreign media just to signal that the government is good.

There are multiple signaling equilibrium when both governments strongly prefer foreign
media’s absence (high @ or high Ay). Since both governments strictly prefer foreign media
absence, a pooling equilibrium exists where both governments prohibit foreign media entry2.
In addition there exists an informative signaling (separating) equilibrium where a good gov-
ernment is more likely to permit foreign media entry than the bad government. Therefore
the likelihood of a good government conditional on allowing foreign media entry is higher
than citizen’s prior Ay, and is lower when government restrict foreign media entry. In this
separating equilibrium, both governments are indifferent between 1) permitting foreign me-
dia entry and experiencing disutility from foreign media presence and 2) restricting foreign

media entry and experiences a decrease in its reputation. A more elaborate signaling issue

between government media control is a subject for future research.

2In addition I restrict citizen’s off-equilibrium beliefs such that both governments are equally
likely to deviate by allowing foreign media entry.
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3.5 Citizen’s Welfare

From section 3.4.1, it is established that improvements in foreign media’s accuracy can harm
citizen’s ability to make informed decisions especially when citizen finds their government’s
trustworthy, citizen are always against media control due to the possibility of encountering a
bad government that lies in state 0. To provide a measure of citizen’s welfare from citizen’s
point of view, denote W = W (r, 0™, \;) as the welfare parameter that measures the expected
utility that relies on a potentially biased local media, and a potentially inaccurate foreign
media of accuracy m. Observe that even though good type government and citizen shares
the same utility of —(Sy — at(r))Q, they do not share the same information set because
the government’s type is private and citizen only knows that the likelihood of the good
government equals A\j. Therefore welfare expression W(m, o™, \¢) takes into account the
likelihood of encountering a bad type government that lies in state Sy = 0 (probability
(1 =0)(1 = \¢)of). The good government utility U(m,0*, A) on the other hand, reflects

citizen’s utility under a truth-telling government media. Welfare expression equals

W (m, 0, M) = Wy (m,0%) + 6E [Wo(m, Ao)]
= =0 [r(1— a1, D)2 + (1= M1~ a1(1,0))°]
— (1= 0)(1 = A)o* [(1 = m)(a1(1,1)% + 7(ay(1,0))?]
+ 6{oWa(r, A(1,1)) (3.14)
+(1=0) [ (1= (1= \)o*)Wa(m, A0, 0)) + (1 = A)o*Wa(0)] |
Wa(r, Ag) = =0 (1 = ag(1,1))% + (1 = m)(1 - ag(1,0))?|

—(1=0)(1 = Ag) [(1 = m)(ag(1,1))% + n(ag(1,0))?]
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where Wy (m,0*) and 6[E(Wy(m, A9))] represents citizen’s welfare in period 1 and 2 re-
spectively. Though governments always truthfully report state 1, citizen utility equals
—(1 — a4(1, 1))2 when foreign media accurately reports r; = 1 (probability 7) but suf-
fers from a higher disutility of —(1 — at(l,O))2 in response to foreign media’s inaccurate
report of r; = 0. Observe that when compared with good government’s utility (equation
(3.11)) citizen’s welfare incorporates potential disutility in state Sy = 0 when he encounters
a bad government that lies in state Sy = 0 (probability (1 —6)(1 — )‘t)U;fk ). In particular,
citizen experiences a smaller disutility —(az(1, 0))2 when foreign media accurately reports 0
(probability ), but experiences a larger disutility of —(as(1, 1))2 when foreign media errs
and reports 1 (probability (1 — 7)). Period 2 welfare depends on citizen’s expectation on
meeting a good type government A9, which in turn depends on period 1 government report
r; and state S7. In particular his beliefs regarding the likelihood of a good type government
remains unchanged at A(1,1) = Ay after hearing reports 7; = 1 in state 1, and expects
period 2 utility to equal 6 Wo(A(1,1)). With remaining probability (1 —60)(1— (1 —Xq)c™),
A

citizen is expected to revise his beliefs to A(0,0) = M IA )=o) after hearing truthful

report on state S; = 0. However with remaining probability (1 —6)(1 — A1) o, he expects

to hear report 7; = 1 in state 0, knows that it is the bad government and expects to receive

a minimal utility of 6 W5(0) from an uninformative government media.

Similar to previous section 3.4 it is shown that foreign media entry on average, increases

citizen’s ability to make better informed decisions W — W > 0, by focusing on changes

dW(?T,O'*,)\t)

in citizen’s welfare from marginal improvements in foreign media’s accuracy i ,
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which equals:

dW (7,0, At) 0W1(7r,0*) N 5{98W2(7T,A(1, 1))

dm T om
(10 {(1 - Al)a*)a%(”é:m’ 0)
(1= o 2AT:AL0) }
+ {LWE(;;“ ) +6(1—0)(1—\p) [(1 - a*)angr(’&? 0) (9A(g,go*; )

do*

— [Wo(m, A(0,0)) — WQ(O)]] }W

oW+ (m,0* OWo(m,A(1,1 OWo (m,A(0,0
where %M{e 20ALD) 4 (1 - )1 (1 - 2oy PRTAOD) (g
A)o* i, (7(;’;\(1’0))] } represents the direct change in citizen’s welfare from an increase in

oWy (m,0™%)

Jo*

7 (holding bias fixed at ¢*). The latter expression { +0(1—=0)(1 —Ap)|(1—

OWo (1,A(0,0)) DA(0,0:0* .
o) 2853(0,(()) ) (80*0 ) _ (Wo(m, A0,0)) — WQ(O)]] } represents that change in citi-
do*

zen’s welfare from incremental changes in equilibrium bias o which is negative because

an increase in equilibrium bias o™ lowers citizen’s overall ability to make informed decisions.
However without an explicit expression on bias 0*, the extent of disutility citizen experiences

from an increase in government bias cannot be precisely determined.

Nevertheless the key analysis lies in the direct effect of a more informative foreign media
8Wt(7r,02<,/\t)

on citizen’s welfare. In period ¢ improvements in accuracy 7 affects welfare i

7
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Figure 3.12: Citizen Welfare

as follows:

ML) {2 (1,102 + 2 (- - 1,002)

. (1 i 9)(1 _ )\t)g* {3 <7r (at(l, 0))2> + % ((1 - 7T) (&t(L 1))2>}

or

2
Y (2m —1) (a(1,1) az(1,0))?
‘9<1 at,mn) fO—m aqn0)

(3.15)

which is strictly positive. More importantly, when compared to equation (3.12), observe
that the change in citizen’s welfare in state Sy = 1 coincides with good government’s utility
oU (m,0™)

I , which from previous section 3.4.1 is ambiguous and is negative for sufficiently

large & and Aq. Though citizen on average may end up making poorer decision in state 1
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Figure 3.13: Difference in Citizen Welfare at Different Levels of Conflict of Interest

(in cases of high 6 and Ay). Citizen benefit from foreign media’s presence in state Sy = 0
because it limits a bad government ability to mislead citizen into taking higher action ay(r)
whenever it lies in state S; = 0 (probability (1 — 6)(1 — )\1)02" ). The gain in from making
better decision in state S7 = 0 outweighs any potential losses in state S1 = 1, and on average

improves citizen’s overall welfare.

Computation is used to demonstrate overall improvement in citizen’s welfare from the
presence of additional foreign information source. Figure 3.12 hold parameters fixed at
¢ = 0.5 and 6 = 1, and graph two curves as a function of reputation \y: welfare W with
foreign media’s of accuracy m = 0.9 (solid line) and welfare without foreign media Wjyy.
Observe that citizen’s welfare with foreign media presence is higher than welfare without

foreign media W > Wy for all values of Ay € (0,1). The result also holds for different
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Figure 3.14: Difference in Bad Government Utility at Different Levels of Foreign Media
Accuracy

values of #. Figure 3.13 holds parameter fixed at § = 1 and 7 = 0.9 and graph the difference
in citizen’s welfare W — Wy for three different values of 6: 6 = 0.25 (solid line), 6 = 0.50
(dashed line) and 6 = 0.75 (dash-dotted line). In all three cases, welfare differences W —Wp;
is strictly positive. Similar results also holds at different level of accuracy n. Figure 3.14
holds parameter fixed at & = 0.5 and ¢ = 1 and plots welfare difference W — W p; for three
different values of m: 7 = 0.70 (solid line), 7 = 0.80 (dashed line) and 7= = 0.90 (dash-dotted
line). Observe that not only that citizen’s welfare on average is better off with foreign media
entry, but the welfare improvement is higher as foreign media becomes more informative

(higher 7).
Despite sharing a common utility preference, why do good government and citizen reacts

80



differently to foreign media’s presence? The answer is that they both have different sets of
information. The good government knows that with truthful reporting, citizen never makes
ill informed decisions in state 0. However from a citizen’s perspective, he is concerned of
potential lying in state 0 (probably (1 — A)c™), which is reflected in the less than perfect
action ay(1,r f) in state 1. Unlike the good government, representative citizen takes into
consideration potential gains from foreign media presence in state 0 that limits the bad
government ability to misrepresent the state. Alternatively citizen views foreign media’s
report which is unbiased but inaccurate, as a complement to the local media that is accurate
but potentially biased. Therefore a suppression of foreign news source reduces the amount
of information available to make informed decision. This is of course different from a good
government’s perspective that knows that the local media is both accurate and unbiased,

which is superior to foreign media that is unbiased but potentially inaccurate.

3.6 Summary

In summary citizen can potentially benefit from stricter media control only when the benevo-
lent government is perceived to be trustworthy. Even when it is in the good government and
citizen best interests to enact media control, representative citizen strictly prefer foreign me-
dia’s presence because the presence of additional information limits the a bad government’s
ability to mislead citizen’s decision. This chapter demonstrated a seemingly counterintuitive
result from previous chapter 2 where the appearance of additional information source from
foreign media raises the level of government media bias. Here foreign media entry reduces
both the government’s ability to influence in both periods, hence reducing the benefit from
lying as well as its cost from lying from smaller incentive to maintain its reputation. Lastly

both types of government is strictly against foreign media entry when citizen is confident
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that the government is acting in citizen’s best interest. This gives rise to a potential equi-
librium where government is restrained from media control to signal itself as a good type

government, and is a subject for future research.
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Chapter 4

Conclusion

This dissertation extends the work of government control of media using game theoretical
approach. In this process I have overturned some basic preconceived notions. First, the
notion that new foreign source of information enables the public to make better-informed
choices. In chapter 2, the entry of moderately informative foreign news source causes a poor
quality government to raise a government media bias to the point that citizen makes poorer
informed decision. The reason is citizen still relies on the official government sources and
the benefit from the appearance of foreign news source is outweighed by the loss from lower
quality information from the government source. The result where government media bias
is higher from foreign media’s presence in itself challange the argument that additional new
information reduces from lying, which in turn lowers government media bias. However it
was shown in chapter 3 that the additional news source also reduces government’s ability
to influence in the future. As a result, the government’s cost from lying is smaller as it has
smaller incentive to maintain reputation and this pushes the government to raise its bias

level.

This dissertation also challenges the notion that media control is purely used as a cover
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up for governments to more effectively persuade citizen’s action. I demonstrated in chapter 3
that citizen can benefit from media control only when citizen is confident on the benevolent
government’s ability to promote citizen’s interest. The reason is by relying more on the
official report, citizen substitute away from a less informed foreign media to a more reliable
truth-telling government media. Interestingly even when citizen and government share a
common interest, they may not necessary have the same response toward foreign media
presence. I have established that while citizen can end up making poorer decision from the
appearance of additional foreign information source, citizen strictly prefer foreign media’s
presence because it limits a bad government’s ability to mislead citizen. This additional
benefit is not taken into consideration under a good type government because by definition

it has no incentive to mislead its people.

I propose several topics for further analysis. When analyzing the interaction between
government media bias and foreign news sources, I ignore the role of advertising revenue
(Gehlbach and Sonin (2009)), the role of foreign media suppression (that was briefly explored
in section 2.5) and electoral politics (Besley and Pratt (2006)). Future research should incor-
porating these factors into the analysis of government control of media. Second the model
assume the existence of a representative citizen (chapter 3) or the behavior of citizen’s with
homogeneous beliefs and preferences (chapter 2). In reality, the consumers’ heterogeneous
beliefs and preferences gives rise to the demand of a variety of information news sources
as well as different perception towards their incumbent government. Though preliminary
research on information heterogeneity of beliefs system has been explored in works of Wing
(2003) and Acemoglu, Chernozhukov and Yildiz (2006), the aspects of government control
of media has not been incorporated into this line of research. Last but not the least; I have

demonstrated that even benevolent governments may be in favor or media control and aligns
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its decision with an opportunist government (section 3.4.2). This gives rise to a signaling
mechanism where despite welfare losses governments allows foreign media entry to signal as
being a benevolent government. Very little is known about the signaling mechanism from

media control restraint and is a subject for future research.
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Appendix A

Proof of Proposition 2

Before proving proposition 2, some of the expression of maximal citizen investment is rewrit-

ten as follows:

In absence of foreign media, maximal citizen investment (equation (2.5)) equals:

When government follow high bias oy, maximal citizen investment (equation (2.14)) equals:

V}i:% forwgfrh

" Vi = {1-%(1%%))} (0r + (1 =0)(1—m) form >y,

When government follow low bias o7, maximal citizen investment (equation (2.14)) equals:

; bk .
v/ :9{<1—%)) (1 —k(m)) + (W)] for b <1, or m > 7

v 1 0 1-0 1 A
v :E{(b_l)_%(l—i_(T) W)} for 0b > 1 and 7 < 7,



To prove proposition 2, it remains to be shown that regardless of government’s choice
of bias (0; or 0j,), maximal citizen investment V' € {V},V},}, is smaller than maximal
investment in absence of foreign media Vp,. I shall focus first on proving Vi, > V},, followed
by Vp > Vl

To show that Vi, — Vj, > 0, the following conditions must be satisfied:
1. For 7 < ﬁh, show that V/{ — V}ZL' >0
2. For w > ﬁh

(a) If @b < 1, show that V;} — ¥, >0

(b) If b > 1, show that Vi, — Vh >0

For case (1), the expression of Vﬁ; — Vli simplifies to 69(12—7r) > 0.

For case (2a), the expression of V% — Vh simplifies to

b(1—6) (b — [fr + (1 — 0)(1 — )])2
SR 2007

>0

For case (2b), note that the two restrictions: 6b > 1 and © > 7y, imply that for

given values of accuracy m and benefit b, success rate 6 can only take values between

_ 2 L
%’ (QW(il)?)QZ—:Z(T—zT)W . For 6 = %, the expression of Vi, — V}, simplifies to

(br — 2(2m — 1))2

>0
2h2 -

I

(1—37r+37r2)

hile for 6 =
e o (2r—1)2+b(1—m)7

, the expression of Vj;, — Vh simplifies to

(b—1)2(1 — )27 — D)2((27r — 1) + (1 — 7)) + b2(1 — 37 + 372)2
2b(1 — 37 + 372)((2r — 1)2 + b(1 — 7)7)

>0.
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82V -V,

Lastly the expression of a2 - equals — (2r=1)4n(1—m7))

b3

, which is negative. Since the

- 02V —V,
expression Vi, —Vj, > 0 at both endpoints for permissible values of 6 and #h <0, it

— - _ 2
follows by concavity that Vi —V, >0 for 6 € %7 (QW(il)?)QZZ?f_;)W

This concludes the proof that Vi >V}, under the appropriate conditions.

Next, to show that Vi, — V3, > 0, the following conditions must be satisfied:

1. For 0b < 1, show that Vi — V' >0

2. For 6b > 1
(a) If w > 7, show that Vi — V>0
(b) If m# < 77, show that Vi, — Vl >0
Recall from section 2.3.1 that k(7) = 7r(17—7r)2 and lies between (0, 1).

1-3nm+37
(b—1)*

2b

For case (1), the expression of Vﬁ; — VZZ simplifies to 6(1 — k(m)) ( > 0.

_ _ 2

i _ “moli 1 2 (1 1=37+37~°
For case 2(b), the expression of Vp, —V; simplifies to 550 {(1 0) (1 (=) )] >
For case 2(a), note that the two restrictions inequality 6b > 1 and m > #;, imply that

for given values of accuracy m and benefit b, success rate 6 can only take values between

2
L =D~ (1 k() >

1 1 - T D
b o) (1—k(m) | For 6 = X the expression of Vi, Vl simplifies to

. _ 1 . R 77 IR
0; while for 8 = R F(I=R(7))’ the expression of Vi, Vl simplifies to

(1= k(m)k(r)(b — 1)
k() + (1—k) =

02Vn—V}
062

1

Lastly the expression of equals 3 which is negative. Since the expression of

_ : 92V, —
Vi — VlZ > 0 at both endpoints for permissible values of # and # < 0, it follows by
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1 1
b VE(r) +(1—E(m)) |

This concludes the proof that Vi, > V; under the appropriate condition. This concludes

concavity that Vj, — Vli >0 for 0 €

the proof of proposition 2.
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Appendix B

Proof of Proposition 3

Define parameter 7, 0 and b and s such that:

. _ (T P [ —op— —(Z
T U R (4

The purpose of redefining parameters of 7, b, #, and ¢ to 7, l;, 0 and s respectively is to

allow easier comparison between expected level of investment V;, V3, and Vh' Note that

each is a strictly monotonic transformation. Also, note that 7 € <%, 1) =71 € (1,00),
b>1=0b>1and 0 € (0,1) = 6 € (0,00). Parameter s takes on values in [0, %], since

bias o must lie in [0, 1]. Let § = &; 5 corresponds to @, giving the level of bias above which

o

no one invests when the foreign media reports [. Then the expected level of investment

(equation (2.10)) can be re-written in terms of %, b, § and s as:

(
_ 9(1—71') 7 S o 7 o o . —
Vi = ) [(b—%>(7r+s)+<b—7rs)(1+7rs)} if s <3
B[l = Vo = 9(51—:;) (ZU)— %) (T + s) if5<s<xb (B.1)
0 1f7“r5§3
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Define S| and Sp, as

01 —7) r/v s\ . ;o ) (b= 1)(#(r +1))
= argmax———— [(b— - ) (T + )+ (b — 1+ =
N S K 7r> (F+3) m>( m)] 1+#93)
01 —m) /v s\ . (b—1)x
= v b—— =
5j, = Argmax - ( 7“r) (7 +s) 5

It is straightforward to show that s; <5 and sj, < #b. Next define Vi, Vy,, and Vh as V1 (sy),

Vo (sp,), and Vo(%), respectively.

=

6(1 — )
b+1

; M(g_i) (;HE)
b+ 1 70 0

Note that the government’s objective function (equation (B.1)) is continuous and piece-

v

==
I
3
N
T~
Do |+
N——
[\

=
[

wise quadratic in s — with one or two pieces, in the latter case meeting at s =5. Maximizing
the function then requires finding up to two local peaks, corresponding to functions ] and
Vo, and comparing the two values of the objective function to find the global maximum.

I proceed by analyzing potential second quadratic piece, defined by V5. First, note that
if s > %, this piece does not exist; that is, since s must lie in [0, %], V7 is the only relevant

piece. One can show that § > < is equivalent to © < b = (1. Next, given the quadratic

=

shape of V5, if s;, (the unconstrained argmax of V5) is lower than 5, then Vo is maximized
in the relevant range at s =s. Similarly, if s, is higher than %, then V5 is maximized in

the relevant range at s = % (Recall that s;, < #b .). One can show that s <3 is equivalent

o 20 _ 1. . o
tonm < (/5= = . Also, s, > = is equivalent to 7 > ——=
S Vo T @ ho=g " = 30-1)

can show that if §4/b(b — > , then > > , an 01/ b(b — < implies
how that if 61/b(b— 1) > /2, then Q1 > Q9 > @3, and 04/b(b— 1) < /2 impl

2_ = (5. Finally, one
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Q1 < Q9 < Q3.

The shape of the objective function thus breaks into several cases.

1. 04/b(b—1) > V2.

(a) T < Q1. s*:min{sl,%}

Here V7 applies for all s € [0, 5], so the objective function is single-peaked and

=

maximized at min{s;, %}

(b) Q1 < 7. s* =g or%
Here the objective function has two local maxima, one each above and below .
Since 5\/5(5— 1) > /2, it is known that Q3 < Qo < Q1. Thus, Q3 < 7, so
the second peak is maximized at s = % One can also show that ()1 < 7 ensures

s; < =; also recall that s; < s. Thus the unconstrained maximum of Vi, V, is

=

the constrained maximum. Thus, the global maximum is found by comparing V/’

With ‘_/h

2. For 04/b(b—1) < V/2;

(a) ™ < Q9. s*zmin{sl,%}
Here, either V] applies for all s € [0, %], or the V] peak is globally maximal

because Vo is maximized below 5 and thus decreasing in the relevant range.

Thus the objective function is single-peaked and maximized at min{s;, %}

(b) Qo <7 < Q3. s* =s; or sy,
Here the objective function has two local maxima, one each above and below .
Since 5\/5(5 —1) < V2, it is known that Q3 > Q9 > Q1. 7™ > Q1 ensures the

first peak maximizes at s; < For the second peak, Q9 < 7 < (3 ensures

DI
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§ <sp < % Thus V5 is maximized in the interior of the relevant range of sy,

and the global maximum is found by comparing VZZ with Vfl’.

(c) Q3 < 7. s* =g or%
Here the objective function has two local maxima, one each above and below .
Since 7 > (3 > ()1, the first peak maximizes at s; < %, while Q3 < 7 ensures the

second peak is maximized at s = L The global maximum is found by comparing

>

Vli With Vh

Next I compare VlZ and Vh' Observe that:

N
- CowEe) (-1 o1 —7) [, 1 1
¥7>Wﬁ$ir—ﬂﬁﬁl)b+ﬁﬁﬁ;< ) >JT—Q(hmT)(%+)

b+1 + 7 2 b+1 70 g
y 2
Fr+1)2 (b-1 L _b-1
1+ #3 2 762 )

(B.2)

I then show that the LHS expression reaches its lower bound as 7 approaches oo. The first

term in the LHS is single-peaked in 7, reaching its maximum at 7 = 1+2\/§ and decreasing

beyond that. It suffices then to compare endpoints (7 = 1 and & — o0) to establish that the

first term approaches its lower bound at 7 — oo. The second term # strictly decreases in
s

7, and so also reaches its lower bound at @ — oo.

Since the LHS expression of equation (B.1) is bounded below by its value as 7 — o0, a

sufficient condition to ensure Vli > Vh for all m € <%, 1) is:




The expression 0 > 4v(b_1% can be rewritten in terms of b and 6 as 6 > 22(1)7_1)
(b+1) b=+2(b—1)

S

j - 4b-1) b1\ _ b1 g
Assume the reverse, i.e. 0 < so that (—) < — b. First note that

(b+1)2 2 0
for 7 € [1,2], LHS>RHS of equation (B.2), since LHS expression is minimized over [1, 2]
at 7 = 2 and LHS>RHS when 7© = 2. Note that the LHS expression of equation (B.2) is

strictly decreasing in 7 for 7 > 2 and LHS < RHS when © — oo. Therefore there exist a

critical value of #* € [2,00) such that for 7 € (1,7%), VZZ >V, and for 7 > 7*, VlZ <V

At this point it has been established that given restriction 0 > ?5(3__1)12), VZZ > Vh' What
is left is to derive restriction that ensures VZZ > V}ZL. for 1/b(b —1) < /2 and Q9 <7< Q3.

It turns out that the restriction 6 > 4u(b_1%
(b+1)

is sufficient to ensure that VlZ > V}ZL' for Q9 <

7T < Q3. To see why this is true, observe the difference of VZZ — V/é, in terms of #, m and b:

' 0 (1—m)m ol Onb
VZ—VZ:—{26—1+—I)—1 }——,
[ h = 9p 1—37T+37r2( )

is strictly decreasing in 7. Hence it is sufficient to show Vli > V;i‘ for m (7) at the upper

end of the range, i.e 7 = (3. Under restriction 0 > Zlu(bi_)lg, it has been established that

(b+1
Vli > Vh' Of course when 5\/5(5— 1) < V2, at ™ = Q3, V;i‘ = Vh since T = Q3 = sp, = %;

thus VZZ > V}ZZ' at 7 = (3. This concludes the proof that for Qu\/ 5(7) —1) < V2, Vi >V, for

) e A1)
< 7 < ()2, under restriction 0§ > — .
G2 =7<0s ~ (b+1)2

. (5 4(b—1)
Even though the inequalit 0> —
& ey ( = (br1)2

it would be interesting to derive a necessary and sufficient condition for VZZ > V}ZL. for

) is sufficient for Vli to be greater than Vi,

0 Z;(B— 1) < v2 and Q9 < ™ < Q3. The expression of VlZ > Vli can be simplified as
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follows:

1+ 73 2 2
" (B.4)
4b #2(% — 2)
& — >
b+ 12~ (F+1)(x —1)2

One can show that this holds with strict inequality at @ = Q9. It is also straightforward
to show that the RHS of (equation (B.4)) is strictly increasing in 7 (since 7 > 1). Thus if
the inequality holds at % = Q3 it holds for all # in the range; if not v;' > v;L' for # < 7/ and
Vli < Vé for # > #' for some # € (Q9,Q3). Substitute 7 = Q3 to the above inequality

to obtain:

= 2
o >
U GE) ) - o
4b 8 —8(b—1)0
< (b+1)2 = 24 (b—1)d][2 — (b—1)6)2

For a given b denote 50 such that equation (B.5) holds with equality. Since RHS of (equa-

2
b(h—1)"

€ (Q92,Q3). Conversely for 0 such that 6 < 50, there exist a #/ in (Q9,Q3) such that

tion (B.5)) is strictly decreasing in 6 for § < 0> «90 implies that Vl > Vh for

V) >V, for & < # and V' < V] for # > #".

Taking into account the restrictions which ensure o; is the global solution, figure (B.1)

2(b—1)

below plots three curves: 6 = m

(curve (1)), 6 = % (curve (2)), and 2%—51 =

(1—-6)2(1-0(2b—1))
(146(b—2))(1—0b)?

(curve (3)) with 6 on the vertical axis and b on the horizontal axis.

The three curves corresponds to equation 0= ??53__1)12) (equation B.1), equation 0= % and
4 8— (E )Ué
2—(b—1

equation —

(b+1)2  [2+(b-1)d]

)5]2 (equation B.2) respectively. The area below
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curve (2) ensures that oy < 1 for 7 € (%, 1). This is derived from equation (2.11), noting

that k() strictly decreases from 1 as 7 increases from % Three areas of interest, namely

A (AA), B (BB), and C are labeled in figure (B.1) below. Area A (AA), which lies above

the 0 = 22(1)7_1) curve, corresponds to a combination of § and b where o} is the global
b=+2(b—1)
solution for m € <%, 1) since it was established earlier that 6 > 22(()7_1) is a necessary
b“+2(b—1)

and sufficient condition for VZZ >V}, in the relevant ranges of 7. The difference between

A and AA is that in A, bias 07 < 1 is decreasing in 7 for 7 € (%, 1), while in AA, bias

remains at o; = 1 for low values of m and strictly decreasing in 7 for 7 > 1 <6(16;—01))’
wherek(m) = GL)WQ as defined before equation (2.11). Since o; declines in m, this
1-37+37

establishes the first part of proposition 3.
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Figure B.1: Replication of Figure 2.1

Area B (BB), which lies below curve (1), indicates that Vh > VlZ given sufficiently high 7.
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It lies above curve (3), indicating that the V}ZZ' will never be larger than VZZ More specifically,
area B corresponds to a combination of 8 and b such that there exist 7/ € (%, 1) such that

oy is the global solution for 7 € <%,7r’). For m € <7T/, 1), Vh > VZZ and o, = 1 is the global
2(b—1)

b2+2(b—1)

critical #/ € (2,00) such that V' >V, for # < #/, and Vj, > V}' for # > #

solution. This is true as it was established earlier that for 8 < , there exist a

! Moreover it
has been demonstrated that since RHS of equation (B.5) is strictly decreasing in 0 (0) in
the relevant range; any point that lies above curve 3 implies VlZ > V}ZL' for 7 € (Q2,Q3).
The difference between area B and area BB is that in the interior of area B, o; < 1 for
T e (%,ﬂ'/ ), and is strictly decreasing in 7. In the interior of area BB, bias remains at

op=1forme (%,k_l (0(1[)7_:01))] Bias equals 07 < 1 for 7 € (k_l (0(1%_91)) ,W/) and

is strictly decreasing in m before switching to o7, = 1 for 7 € <7r/, 1). Furthermore since
7T > ()1 ensures s7 < L for the interior of area BB (which involves case 1, since 6§ > % implies
01/b(b — 1) > v/2), one could show that the range of 7 € {k_l (9(1[);_01)) ,7T/:| (the range
where bias is strictly decreasing in ), is non-empty.

The interior of area C, which lies below curve (3), corresponds to parameters b and 6
such that there exists #/ € (@Q9,Q3), such that for 7 < 7 Vli > Vé and bias equals 07 < 1,
strictly decreasing in 7, while for 7 € <7vr/ ! Qg), Vll < V}ZL. and bias equals o, < 1, strictly
increasing in . For 7 € [Q3,00), V3, > V; and bias 0 = 1. To show that this is true, note
that at 7 = Q3, V;i‘ = Vh' Since Vli < Vé at 3, thus VZZ < Vh at Q3. It was shown that

below curve (2), there exist 7 € (2,00) such that Vj, > VZZ for # > #/ and VZZ > V), for

# < #'. Evidently, #/ < Q3, so V}, > V] for # > Q3.
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Appendix C

Proof of Proposition 4

To show that citizen’s welfare IV falls to a lower level at W}, at 7/, note first that in a case
of b> 17 < ﬁl, citizen’s welfare Wl is strictly increasing in 7. For 7 > 7%[ and 7 < ﬁh, one
needs to show that Wli > W}, for given values of ¢ and b. Since Wfl > W]Zl and WZZ > Wfl

since W li is strictly increasing in 7 and lim 1 W li = W%, it follows that W li > W ;i
I‘%_
2

For m > ﬁh I need to show that WZZ > Wh' The restriction ™ > 7%[ and ™ > ﬁh also

_ _ 2
implies that 6 can only take values between { G 1()17r—|—7?1 5 ((11 3)7:_—;27T )1)2] forb> 1
- - m(l—m T—
1 - (1—m) i T o1
and 7 € <§, 1). At 0 = =D (=)’ Wl — Wy, simplifies to

(2b — 1)2(271' — 1)2 + 52(71'2(27T ~3) (1— )
[ 46(1—371'—1—371—2)2 (57'(—0—(277'_1)) > 0.

(1—37+372)
br(1—m)+(2r—1)

For 6 = ok WZZ — Wh simplifies to

2 2,2
(1 - 37+ 372) (1—7r)<2b(—2+67r—57r)+(2—67r+47r ))
b(1 —m)m + (27 — 1)2 16b(1 — 37 + 372))2
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0% (Wi,

_)\2 S
Finally, one could show that ) = (1-m) < 0. Given that W} > Wh at end

962 263 !
0% (wij-w
points for permissible values of 6, as well as 5 < 0 it follows by concavity that
e 1—m) (1—37T+37T2) ) T
Wt —W, >0forfe ( , d thus W! > W
[T T h=100 ((b—l)ﬂ(l—w) (—1)(1—m)mt+(1—37+3x2) ) =0

holds for 7 > 77 and m > 7. Since the critical threshold 7/, lies in similar range, it follows
then that T/VlZ > Wh holds at critical value 7.

To show that for a given level of average benefit b > 1, there exist a positive function
0 = f(b) such that for 8 < f(b), citizen’s welfare without foreign media Wiy, is higher than
welfare with foreign media W in a right neighborhood of 7. Recall from section 3 that for any
points in area C, the presence of foreign media induces bias g, < 1 in a right neighborhood
of 7/ inducing citizen’s welfare WlZz which is strictly smaller than citizen’s welfare without
foreign media V[/f1 (by inspection see equation (2.17) and equation (2.18)). Denote g(b) as

the boundary between area B and C (curve 3); computation of section 3 shows that 0 = g(b)
21 _ (1-0)°(1-6(2b-1))

b2 (146(b—2))(1—0b)?
was established that for § < ¢(b), Wﬁ < W}ZL in the right neighborhood of 7/. Therefore

is defined implicitly by . One can show g¢(b) > 0 for (b, 00). It

f(b) > g(b) for b € (1,00), which proves the second part of proposition 4.
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