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Abstract

A long tradition in political science is normatively troubled by the incumbency advantage. High
reelection rates raise the concern that incumbents use the perquisites of office to insulate them-
selves from electoral threat. We uncover a previously unrecognized mechanism contributing to
the incumbency advantage. Incumbents govern, and challengers do not. This generates infor-
mation about incumbents that is not available about challengers. As a result, incumbents sys-
tematically win reelection at a different rate than they would were they in an open-seat election.
This is so even absent any partisanship, electoral selection or challenger scare off. In particular,
it holds even if incumbency and challenger status are randomly assigned. The information-based
incumbency advantage co-varies positively with voter welfare. So, even with an ideal empirical
research design, a positive incumbency advantage does not have the straightforward normative

implications hypothesized by the literature.
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At least since Erikson’s (1971) agenda-setting paper, political scientists have been normatively
concerned about the high rate at which incumbents win reelection. Do high reelection rates imply
that incumbents use the perquisites of office—e.g., greater access to campaign resources, gerryman-
dering, challenger scare off, etc.—to insulate themselves from electoral threat? (See, e.g., Fiorina
(1989).) If so, then electoral accountability may be ineffective at generating good governance

outcomes. Cox and Katz (2002, p. 7) summarize the conventional wisdom:

Whenever the resources of public office are used to insulate individual politicians from
electoral risk, their accountability to their constituents is weakened.. .. Thus, insulation
from electoral risk of the kind suspected would, at a single stroke, debilitate the two

fundamental accountability relationships of a democratic system of government.

Of course, high reelection rates need not reflect insulation against electoral threat. Those rates
may instead reflect the reasons incumbents get elected in the first place. One reason is party
match—partisan voters may systematically elect politicians from the party they prefer. A second
reason is electoral selection (Samuelson, 1984; Zaller, 1998; Ashworth and Bueno de Mesquita,
2008; Fowler, 2018). During electoral campaigns, voters may learn important information about
candidates’ characteristics, e.g. competence, ideology, or character. Voters use this information to
select candidates who appeal to them. As a result, incumbents have characteristics that are, on
average, more appealing to voters than do challengers. Importantly, to the extent that party match
and electoral selection are major explanations of high incumbent reelection rates, the normative
implications are reversed: High incumbent reelection rates might just mean voters do a particularly

good job of identifying the politicians they want to have in office.
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Figure 1: Illustration of the Literature

Figure 1 summarizes the literature’s understanding of incumbent retention rates. It points to
four mechanisms. The first two mechanisms arise from the act of selecting an incumbent. In an
open seat election, voters choose politicians based on both partisanship and information about
politician characteristics that they learn in the course of the campaign. As a consequence, on
average, voters prefer incumbents over challengers in the later closed seat election. Both of these
mechanisms benefit voters. The third mechanism arises during the course of holding office. While
governing, the incumbent works on public policy and exercises the perquisites of office. These
perquisites directly advantage her in the closed seat election, by insulating her from electoral

threat. The literature views this office holding effect as detrimental for voters. It reduces both



the incumbent’s incentives to work on behalf of voters and the extent to which voters weed out
bad types in subsequent elections. Each of these three mechanisms may then be exacerbated by
challenger scare off, whereby incumbent entrenchment deters high-quality challengers from running
for office (Cox and Katz, 1996; Gordon, Huber and Landa, 2007).

Many empirical papers try to isolate the effect of office holding on incumbent reelection rates
(Erikson, 1971; Cox and Katz, 1996; Levitt and Wolfram, 1997; Hirano and Snyder, 2009; An-
solabehere and Stewart, 2000; Fowler and Hall, 2014; Fowler, 2016). The view is that, if the
literature can succeed in purging the estimate of partisan match and electoral selection, then the
normative implications are clear. That estimate would show how the perquisites of office impact
incumbent reelection rates. The larger the estimate, the more concerned we should be.!

We argue that this conclusion is misplaced. Even a research design that perfectly purged the
effects of party match and electoral selection would not entail such normative conclusions. Isolating
the effect of office holding on reelection rates does not suffice to draw normative conclusions. Our key
observation is that another mechanism can increase reelection rates while also having normatively
desirable effects.

Our alternative mechanism is informational. An intrinsic difference between an incumbent and
a challenger is that the incumbent has the opportunity to govern. Doing so generates governance
outcomes that voters can use to learn about the incumbent. Similar information is not available
about the challenger. This asymmetry in information suffices to create an incumbency advantage.
Incumbent reelection rates differ systematically from election rates in open seat elections, even
absent party match, electoral selection, or challenger scare off.?

To better understand the idea, it is important to distinguish it from others that might, at first
blush, appear related. First, we focus on rational voters who use all information available to them in
forming their beliefs. At times, the additional information will lead voters to reelect the incumbent
but, at other times, the additional information will lead voters to replace the incumbent. So, in
particular, the incumbent cannot govern in a manner that is guaranteed to improve her reputation.
Second, we focus on voters who cannot commit to a backroom-deal with the incumbent, whereby the
incumbent is promised a vote in exchange for certain actions while in office. This again mitigates
the incumbent’s ability to secure reelection. Third, we focus on voters who have instrumental
preferences over governance outcomes (of the usual sort). So they do not have, say, warm-glow
preferences that give them direct utility when voting for incumbents who have behaved well in the
past.

We illustrate our alternative informational mechanism in a stripped-down model. It abstracts
away from the incumbent’s active role in generating governance outcomes. This makes our mech-
anism transparent. But nothing about our results hinges on this assumption. All of our results

continue to hold in a richer (but more complicated) model in which the incumbent takes endognous

Bggers (2015) points to difficulties in isolating the effect of office holding on reelection rates empirically, given
the current state of the art.

2Gordon and Landa (2009) study how the non-policy related perquisites of office might affect politician behavior
and, consequently, voter information.



actions that affect governance outcomes.

1 A Model of Governance-Based Incumbency Effects

There is a Voter, an Incumbent, and a Challenger. We refer to each Politician (P) as “she” and the
Voter as “he.” Each politician P has a type #F that can take on one of two values: type @ represents
a low quality politician and type 6 > @ represents a high quality politician. The probability that
Politician P is high quality (i.e., 8 = 0) is 7 € (0,1). Write E(8F) for the ez ante expected type
of Politician P. Note, the Incumbent and Challenger are ex ante identical, i.e., E(87) = E(6°).

The Voter observes a signal of the Incumbent’s type and chooses whether to reelect the Incum-
bent or replace her with the Challenger. The Voter reelects (resp. replaces) the Incumbent if his
conditional expectation of the Incumbent’s type is strictly higher (resp. lower) than the ex ante
expectation of the Challenger’s type E(6%).

The signal is drawn from a set of signals S = R. The likelihood of observing a signal depends
on the type of the Incumbent. When the Incumbent is of type @', the signal is drawn from a
full-support absolutely continuous distribution F(- | #7), whose density is f(- | 7). We refer to
F=(f(-10),f(-]8)) as the signal structure. Write E(@' | s) for the Voter’s expectation of the
Incumbent’s type, conditional upon observing the signal s € S.

There are three requirements on the signal structure. First, it satisfies the strict monotone

likelihood ratio property (MLRP), i.e., }cg@ is strictly increasing in s. This implies that
the conditional expectation E(@ | s) is strictly increasing in s. (See Proposition 2 in Milgrom
(1981).) Second, there is a signal v with f(v | #) = f(v | §). This signal provides the Voter with
no information about the Incumbent’s type, i.e., the Voter’s expectation of the Incumbent’s type
conditional upon observing v (E(8” | v)) is exactly his ez ante expectation of the Incumbent’s type
(E(81)). Thus, we refer to v as the neutral news signal. Third, the distributions are symmetric
around neutral news, ie., F(v | §) = 1 — F(v | §). (We later discuss the implications of
this assumption.) We now give a prominent example of a signal structure that satisfies these

requirements.

Example 1.1 (Location Experiment). The Voter observes a governance outcome that is the sum
of the Incumbent’s type and a random shock—i.e., the signal is s = 0! + €, where € represents
the random shock. This shock is the realization of a random wvariable that is independent of the
Politicians’ types. It is distributed according to a full-support absolutely continuous CDF. The
associated PDF, ¢, is log-concave and symmetric about zero (i.e., for each x € R, ¢(z) = ¢(—x)).
A mean-zero normal distribution is one example of such a density ¢.

This translates into the framework above: The set of signals is S = R. The likelihood of
observing s when the Incumbent is of type 0 is f(s | 0) = ¢(s — 0). Log-concavity of ¢ implies the

0+6

strict MLRP. Since ¢ is symmetric about zero, v = 5= is the neutral news signal. Symmetry about

zero also implies symmetry about neutral news.

It is worth highlighting several features of the model. First, the Incumbent and Challenger are ex



ante identical. Thus, the model has no party match or electoral selection. Since the model has no
partisanship, party match does not contribute to the Incumbent’s likelihood of reelection. Further,
the Incumbent is expected to be the same quality as the Challenger. This symmetry is meant to
be the theoretical analogue of a research design that is perfectly purged of party match, electoral
selection, and challenger scare-off. (The distribution of abilities would be equal if politicians were
randomly assigned to the role of incumbent vs. challenger.)

Second, the model does not explicitly account for perquisites of office. Some perquisites of office
serve to provide the Voter with information and, in that case, they work through the mechanism
we are pointing to. Other perquisites of office directly impact the Voter’s utility for the Incumbent
relative to the Challenger; we abstract away from these perquisites of office. To better understand
what our model does versus does not account for, consider the effect of press releases. On the one
hand, access to the press increases the Voters’ information about Incumbents. This will impact
the distribution of signals and, so, this effect will be captured by our analysis. On the other hand,
Incumbents can shape the tone of press releases to present a systematically positive spin. This, in
turn, may directly impact the Voters’ utility for the Incumbent, in a way that is independent of
the quality of the Politicians. We have abstracted away from this latter effect, in order to highlight
our informational mechanism.

Third, in this stylized model, the Politicians are not strategic actors. In particular, the In-
cumbent cannot influence the distribution of signals. In practice, by engaging in public policy, the
Incumbent may well influence the distribution of signals. It is straightforward to extend our model

to allow for endogenous effort by Incumbents. Doing so does not affect our core conclusions.

2 The Incumbency Effect

The model features only one difference between the Incumbent and the Challenger: the Voter
has the opportunity to learn information about the Incumbent’s quality but does not have the
opportunity to learn (symmetric) information about the Challenger. The effect of incumbency is
then the impact of this informational difference on the ex ante probability of reelection.

To formalize this idea, write Pr(Reelect Incumbent) for the ez ante probability of reelection,
when the Voter receives a signal about the Incumbent’s type but not the Challenger’s type. This
situation corresponds to expected Voter behavior in our model. We will compare this to the case
where the Voter has access to an independent but symmetric signal about the Challenger. In
that case, ex ante, the Voter would be equally likely to obtain good news about the Incumbent as
about the Challenger. So, ex ante, the two politicians would be equally likely to be elected in the

closed-seat election. With this in mind, the incumbency effect is
1
Z& = Pr(Reelect Incumbent) — 7

If ZE > 0, we say that there is an incumbency advantage and, if ZE < 0, we say that there is

an incumbency disadvantage.
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Figure 2: Distribution of governance outcome by type.

To understand the incumbency advantage (or disadvantage), we must understand why the ex
ante probability that the Incumbent wins may differ from one-half, even though the two candidates
are ex ante identical. Toward this end, it will be useful to reconceptualize the Voter’s inference
problem as one of hypothesis testing: The null hypothesis is that the Incumbent is high quality
(Ho = {#" = 0}) and the alternate is that the Incumbent is low quality (H; = {#/ = 0}). The
observed signal can provide evidence in favor or against these hypotheses. Evidence in favor of Hy
over Hj is good news about the Incumbent’s type and so we refer to it as a good news signal.
Evidence in favor of Hy over Hy is referred to as a bad news signal.

Figure 2 elucidates which outcomes are good news versus bad news: The signal is drawn from
one of two densities, either f(- | 8) or f(- | ). The Voter is trying to figure out which density
the signal s was drawn from. The neutral news signal is the signal at which the two densities
intersect. At that signal, the Voter has no additional information about which density the signal
was drawn from. Thus, E(87 | v) = E(@'). Higher signals make it more likely it came from the
density associated with the high type, i.e., from f(- | 8) vs. f(- | §). (This follows from the MLRP.)
Hence, the signal s is good news if s > v and bad news if s < v. Thus, good news signals raise
the Voter’s conditional expectation above E(87) = E(6%), while bad new signals lower the Voter’s

conditional expectation.® Thus:

Lemma 2.1. The Voter reelects the Incumbent if he observes s > v and replaces the Incumbent if

he observes s < v.

While this is the Voter’s optimal electoral rule, it may involve ex post error. The Voter makes
a Type I error if he rejects the true Hy, i.e., he replaces a high quality Incumbent. This happens
when the Voter observes a signal s < v that was drawn from the density f(- | ). The Voter makes
a Type II error if he fails to reject the false Hy, i.e., he reelects a low quality Incumbent. This

happens when the Voter observes a signal s > v that was drawn from the density f(- | 8). Thus,

3All proofs are in the appendix.



the ex ante probabilities of these errors are
a = Pr(Type I error) = F(v | ) S = Pr(Type Il error) =1 — F(v | ).

The shaded regions in Figure 2 correspond to the probabilities of Type I and Type II errors.
The Incumbent is reelected if she is high quality and there is no Type I error or if she is low

quality and there is Type II error. Thus, the probability that the Incumbent is reelected is:

Pr(Reelect Incumbent) = 7 Pr(s > v | 7 =) + (1 —7) Pr(s > v | 7 = 9)
=r(l—a)+(1—-m)p

Since the signal structure symmetric around neutral news, o = 3. With this,

76 = %(% ~1)(1 - 20) (1)

The strict MLRP and symmetry around neutral news imply that « € (0,.5) (Lemma A.1). Thus:
Proposition 1.

(i) There is an incumbency advantage if and only if ™ > %

(i) There is an incumbency disadvantage if and only if m < %

Proposition 1 says that there is an incumbency disadvantage whenever the pool of candidates
contains more low quality than high quality candidates (i.e., 1/2 > 7) and an incumbency advantage

whenever the pool of candidates contains more high quality than low quality candidates (i.e.,

7> 1/2).4

3 How Voter Welfare Varies with the Incumbency Effect

The previous section pointed to an informational mechanism that gives rise to an incumbency
effect—even if the pool of Incumbents and Challengers are ex ante identical. We now show that,
under this mechanism, increases in the incumbency advantage are associated with higher levels of
Voter welfare. This contradicts the conventional wisdom.

To make this idea precise, we need to be more concrete about the Voter’s preferences. We said
that the Voter chooses to reelect the Incumbent if and only if her conditional expected type is
higher than the expected Challenger type. This assumption about behavior was a reduced-form
for a Voter who, in each governance period, cares about the type of the politician in office. That
is, the Voter’s payoffs are 87 + 6", where 6! is the type of the Incumbent and 8" is the type of

the Politician who wins the election.” With this in mind, the ex ante Voter welfare is the ez ante

“Some empirical papers do, in fact, find a negative incumbency advantage (e.g., Uppal, 2009; Ariga, 2015).
®More generally, we can think of the Voter’s payoffs as u(6') + u(8"), where u is a strictly increasing in the type
of politician. Up to relabeling, this is equivalent to the formalization here.



expectation of the Incumbent’s type plus the ex ante expectation of the winner’s type, i.e.,
VW = E(@0%) +Pr(0" =0)0 + (1 — Pr(6" =0))6.

Here Pr(#" = 0) indicates the ex ante probability that the winner is the high type.
In the model, there are two factors that can impact the incumbency effect: the pool of candidates
7 and the signal structure F. We consider increases in the incumbency effect that arise from changes

to each of these. We compare that to the changes in Voter welfare.

Changes Driven by the Pool of Candidates: If an increase in the incumbency effect is driven

by a change in the pool of candidates, then it is associated with higher Voter welfare.
Proposition 2.

(i) The incumbency effect is strictly increasing in 7.

(ii) Voter welfare is strictly increasing in 7.

To understand part (i) recall that, here, the incumbency effect only arises from the fact that
the Voter observes a signal of the Incumbent’s (but not the Challenger’s) type. High types are
more likely to generate good news outcomes and so more likely to be reelected. The more high
types there are in the pool of candidates, the more likely it is that the Incumbent will generate
good news and be reelected. Hence, the larger m, the higher the reelection rate of Incumbents.

To understand part (ii), observe that increasing 7 increases the ex ante expectation of the
Incumbent’s type. It also increases the probability that the winner of the election is the high type.
Intuitively, increasing the probability that all politicians are high types increases the probability
that the Politician chosen by the optimizing Voter will be a high type.

To see this last step more concretely, observe that the winner is a high type in exactly three
circumstances: (i) the Incumbent was a high type and the Voter retained the Incumbent, (ii) the
Incumbent was a high type, the Voter replaced the Incumbent, and drew a high type Challenger,
or (iii) the Incumbent was a low type, the Voter replaced the Incumbent, and drew a high type
Challenger. The first case arises if the Voter does not make a Type I error (conditional probability
(1 — «)). The second case arises either if the Voter does make a Type I error and draws a high
quality Challenger (conditional probability wa) or if the Voter does not make a Type II error and
draws a high quality Challenger (conditional probability 7(1—/)). Using symmetry around neutral

news,

Pri0" =0) = n(l-a)+7r2a+ (1 —-mr(l-75)
= 7(l—a)+r?a+(1—7m)7r(l—a),

which is strictly increasing in 7. (See Lemma A.2.)



Changes Driven by the Informativeness of the Signal: We now consider an increase in the
incumbency effect that is driven by a change in the informativeness of the signal. We will see that
this corresponds to higher Voter welfare if—prior to the change in informativeness—there was an
incumbency advantage. But, it will correspond to lower voter welfare if—prior to the change in
informativeness—there was an incumbency disadvantage.

Throughout, we fix two signal structures F and G, both satisfying the assumptions laid out in
Section 1. Write ZE(F) (resp. ZE(G)) for the incumbency effect, when the signal structure is F
(resp. G). We adopt the Lehmann (1988) information order:

Definition 1 (Lehmann, 1988). The signal structure F is more informative than G if, for each
87

F7H(G(s10)|6) > FH(G(s | 0) | 9).

Because there are two types, F is more informative than G if and only if F is more Blackwell-
informative than G. (See Jewitt, 2007, Proposition 1.)

Proposition 3. Suppose F is more informative than G.
(i) If m > %, then TE(F) > IE(G).
(it) If m < 3, then TE(F) < TE(G).

Moreover, these inequalities are strict if it is not the case that F(vp | 0) = G(vg | 0) = %, where

vp (resp. vg) is the neutral news outcome for F (resp. G).

Proposition 3 states that, when 7 # %, the magnitude of the incumbency effect is sensitive to the
quality of the Voter’s information. When the pool of candidates has more high types than low
types (i.e., m > %), signals are more likely to be good news than bad news. As such, the Incumbent
benefits from more accurate signals. Hence, when there is a positive incumbency advantage, the
more accurate the Voter’s information, the larger (i.e., more positive) is that advantage. However,
when the pool of candidates has more low types than high types (i.e., 7 < %), signals are more
likely to be bad news than good news. As such, the Incumbent benefits from less accurate signals.
Hence, when there is an incumbency disadvantage, the more accurate the Voter’s information, the

smaller (i.e., more negative) is that disadvantage.’

Example 3.1. Return to the example of a location experiment, where the signal is s = 01 + ¢.

Consider two distributions of €. One, ¢r, is a mean zero normal distribution with variance JQF;
the second, ¢g, is a mean zero normal distribution with variance aé. In keeping with Example 1.1,

these induce two signal structures, viz. F and G, associated with pdfs f(s | ) = ¢x(s — 0) and
9(s | 0) = ¢g(s — ).

SFouirnaies (2019) shows that in Denmark—which has a positive incumbency advantage—the incumbency advan-
tage (estimated through a regression discontinuity) is increasing in voter access to information (measured through
access to newspapers).




Suppose that 03_- < 05. Then, F is more informative than G. Moreover, writing ®x for the
CDF associated with ¢z, F(v | 0) = @;(Q—ge) < 3. So, Proposition 3 says (i) if ® > 3, then
IE(F) > IE(G); and (ii) if m < L, then TE(F) < ZE(G).

A Blackwell-improvement in information leads to a higher optimized payoff for any Bayesian
decision maker. Thus, Proposition 3 has direct implications for Voter welfare. Suppose there are
two signal structures—ordered by informativeness—each of which leads to a positive incumbency
effect. Then Proposition 1 implies that = > % Proposition 3 then implies that the incumbency
effect is larger for the more informative signal structure. The reverse implications obtain when the

structures both have a negative incumbency effect.
Corollary 3.1.

(i) Suppose there is an incumbency advantage. Increasing informativeness of the signal structure

leads to both higher Voter welfare and a higher incumbency advantage.

(ii) Suppose there is an incumbency disadvantage. Increasing informativeness of the signal struc-

ture leads to higher Voter welfare and a lower incumbency disadvantage.

To sum up: In environments with an incumbency advantage, our information mechanism tends to
create a positive covariance between Voter welfare and the incumbency advantage. This contradicts

the conventional wisdom.

4 Discussion

We pointed to a new mechanism that gives rise to an incumbency effect. Through the act of
governing, an incumbent politician generates information about her quality; the voter does not
have the opportunity to observe analogous information about the challenger. This asymmetry
produces a governance-based informational incumbency effect. It exists even if the incumbent
and challenger are ex ante identical. As such, it will be included in estimates of the incumbency
advantage that are purged of party match and electoral selection. Moreover, this mechanism does
not support standard normative concerns—i.e., that the incumbency effect co-varies negatively
with voter welfare. In particular, we showed that increases in this governance-based informational
incumbency advantage are associated with higher voter welfare.”

It is important to note that the argument here is quite different from that in Eggers (2015). In
particular, Eggers (2015) is concerned with a distinct question: Are RD estimates of the incumbency
effect, in fact, purged of electoral selection? He points out that if, in the open seat election, the
pool of candidates has more high types than low types—that is, if 7 > %—then RD estimates do
not purge electoral selection.® When 7 > %, it is more likely that there will be two high quality

"Complementary work by Camargo and Degan (2019) focuses on a different mechanism and shows that structural
changes that increase the possibility of challenger scare-off may be welfare enhancing for voters.
8See the two-type example on page 9 of Eggers (2015).



than low quality candidates in the open seat election. As a consequence, when the open seat race
is close (as in the RD design), the Incumbent is more likely to be a high quality candidate. In that
case, RD estimates are not purged of electoral selection. Our focus is different. We argue that, even
if the empirical literature provides an estimate of the incumbency effect that is purged of electoral
selection, there would still be questions about the normative interpretation. The reason is that,
over the course of governance, the Voter learns about the Incumbent’s quality, which generates an

independent incumbency effect.
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A Proofs

Proof of Lemma 2.1. Suppose the Voter observes a signal s > v. By the strict MLRP, E(6' |
s) > E(@ | v). Moreover, at the neutral news signal, the Voter’s conditional expectation of the
Incumbent’s type is equal to his expectation of the Challenger’s type, i.e., E(8' | v) = E(87) =
E(6). Thus, E(87 | s) > E(8°) and, so, he reelects the Incumbent. An analogous argument
implies that the Voter replaces the Incumbent if s < v. ]

Lemma A.1. a = F(v | ) < 1.

Proof. Suppose contra hypothesis, F(v | §) > % Since the signal structure is symmetric around
neutral news, 1 — F(v | ) > 3. Summing across both inequalities, we get that F(v | 6) > F(v | §).
But this contradicts the strict MLRP: Recall that

flv]
fvlo)

Thus, by the strict MLRP, for each s < v, f(s | ) < f(s | 8). Thus,

|
S~—

=1

|

Fv]0) = f(s10)ds < f(s]8)ds = F(v [ 0),

s<v s<v
a contradiction. O
Lemma A.2. Pr(0W = 0) is strictly increasing in 7.

Proof. Differentiating, we have

dPr(6V = 0)

- = 2(1 —7) 4 2a(27 — 1).

Ifn> %, this derivative is clearly strictly positive. If 7 < % then
20 —m)+2a(2r—1) > 14+ 2a(27r — 1) > 2a+ 2a(2mr — 1) > 0,

where the penultimate inequality follows from Lemma A.1. ]

The remainder of the Appendix is devoted to showing Proposition 3. In what follows, we will fix
signal structures F and G that satisfy the assumptions in the main text. Write vy for the neutral
news signal for F and vg for the neutral news signal for G. The next result shows that there is no

harm in taking vp = vg.

Lemma A.3. Fix signal structures F and G, so that F is symmetric around vp and G is symmetric

around vg. If F is more informative than G, there exist a signal structure H so that

(i) H satisfies the MLRP,

11



(ii) vp is neutral news for H,

(iii) H is symmetric around vp,

(iv) F is more informative than H, and
(v) IE(G) =TE(H).

Proof. Set v = vp — vg. Define H = (S, {h(- | 6)}gco) so that h(s | 8) = g(s — 7 | 0) for each
6 € ©. Note, h(s10)/n(s|0) is increasing in s, since 9(s=710)/g(s—5|9) is increasing in s. Thus, H satisfies
the MLRP. Moreover, for each 6 € O, h(vp | 0) = g(vg | #). Since vg is neutral news for G, vp is

neutral news for H. Moreover, since G is symmetric around vg,
Hwr|0)=Gvg|0)=1-Gvg |8 =1-H(vg | 9).

Thus, H is symmetric around vg.

Fix some 6 and some s € S. Denote § = s — 7 and observe that, for each 0, H(s | 0) = G(5 | 9).
Since F is more informative than G, F~1(G(3 | ) | 0) is increasing in 6 and, so, F~1(H (s | 0) | 6)
is increasing in 6. Thus, F is more informative than H.

Finally, for each 0, H(vp | 0) = G(vg | 0). Thus, ZE(G) = ZE(H). O

Remark A.1. Let F and G be signal structures that are symmetric around the same neutral news

outcome vp = vg = v. If F is more informative than G, then
F Y G 19)|6) > F 1 (G(v]0)]6).

Lemma A.4. Let F and G be signal structures that are symmetric around the same neutral news
outcome vp = vg = v. If F is more informative than G, then F~Y(G(v | 0) | 0) > v.

Proof. By Remark A.1,
FH G 0)]0)>F (G0 ]0).

Contra hypothesis, suppose that
v>F Y G |0)]0)>F (G0 ]0).

Then,
Flv|8)> F (FNGv 9)|8)|8) = G (v ]5).

and
Fv|0)>F(F (G [0)]0)]8) =G0

But, applying symmetry of the signal structure to the second display,

1-F(v|80) =Fw|0)>Gw|0)=1-G|0),

12



contradicting the first display. O

Lemma A.5. Let F and G be signal structures that are symmetric around the same neutral news

outcome vp = vg = v. If F is more informative than G, then F(v | 0) < G(v | 0).
Proof. By Lemma A4, v < F~YG(v|0)|0). Thus, F(v|0) < G(v|0). O

Proof of Proposition 3. Suppose F is more informative than G. By Lemma A.3, it suffices
to assume that they are symmetric around the same neutral news outcome v. By Lemma A.5,
F(v|0)<G(v|8). Thus,

IE(F)=@2r-1)(3-F@|0) 0 (@2r-1)(3-G]|0)=I9),

where O is > if 7w > % and < if 7 < % Moreover, these inequalities are strict if it is not the case
that F(y|§):G(u\§):%. O
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