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This supplementary appendix is organized as follows. In Appendix C and Appendix D we
provide additional details, results, and proofs for the two extensions of our benchmark model
discussed in the main text. In Appendix E, we discuss a further extension of our benchmark
model where the citizens apply different weights to the components of their loss function.
In Appendix F we provide proofs of additional results hitherto omitted. In Appendix G
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expositional device of assuming that the coefficients in the citizens’ strategy sum to one is
without loss of generality.
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C Active media

In this appendix we provide further details on the extension with an active media, where citizens obtain their
information from a collection of journalists with preferences that may not perfectly reflect the preferences of
the citizens.

C.1 Journalists’ best response

To construct the journalists’ best response, we start from the optimal action a(z;) for an individual journalist
with signal x;

a(z;) = (1= NE[0]z;] + AE[A(0) | ;).

If other journalists use a(x;) = kx; + (1 — k)z and the politician uses y(f) = (1 — )0+ 0z, then the aggregate
action is

A0) =ky(@)+ (1 —k)z=k(1 =000+ (1 —k(1-19))z (C1)
Collecting terms then gives
a(z;)=(1—-X1—-k(1—-0))E[0]z;] + A1 - k(1 —0))z; (C2)

which is a weighted average of the posterior and prior expectations.
The posterior expectation continues to be

E[6]2;] = (1-90)ax (1-9)as ) ; (3)

9% 1o 9%
(1—6)20¢z+azmj + ( (1-=9)a; +a,
Plugging this formula back into (C2) and matching coefficients we get the fixed-point condition

(1—=90)ay

===k =) 52, 1+ an

which has the unique solution

(1-9)a
k() i = ———s—— 4
0= g (1)
where a := (1 — M), /a,. In this notation, k¥, . = k(0).
C.2 Politician’s welfare
The politician’s value function continues to be
v(k) := max V (4, k) (C5)

6€(0,1]

where V' (4, k) denotes the politician’s ex-ante expected utility if they choose manipulation ¢ and the journalists
have response coefficient k. This is again
1 1,
V(6, k)= —(B(6,k) —C(9)) + —k (C6)
a, Qe
where as in our benchmark model, B(d, k) := (k§ + 1 — k)2 and C(§) := ¢62. In this notion, v* = v(k*).
Let v (k) denote the politician’s value function without manipulation

Unm (k) ==V (0,k) < 521{23@ V(4 k) =:v(k) (C7)

In this notation, v}, = vpm(kX,,).



When does manipulation backfire?

SUPPLEMENTARY PROPOSITION 1.

(i) For each A < —1/2 and ¢ < 1, there exists a cutoff signal precision o such that for all a; < o the
politician’s manipulation backfires, v* < vy ..

(if) For each A > +1/2 and ¢ > 1, there exists a cutoff signal precision @, > « such that for all a; > @
the politician’s manipulation backfires, v* < v7, ..

Proof. See Appendix F.2. O

To understand why backfiring can occur, notice that the manipulation technology has both direct and indirect
effects on the politician’s payoff. The direct effect benefits the politician by making the journalists’ signals
noisier than they would be absent manipulation. The indirect effect causes the journalists’ equilibrium
response coefficient to change from k7, to k*, which may or may not benefit the politician.

Backfiring occurs when the change from k7, to k* moves against the politician’s interest by a sufficiently
large amount. If A < 0 the politician prefers higher k* and backfiring will occur when journalists are suffi-
ciently less responsive to their signals than they would be absent manipulation, i.e., when k* is sufficiently
smaller than k;; .. If A > 0 the politician prefers lower k* and backfiring will occur when journalists are suffi-
ciently more responsive to their signals than they would be absent manipulation, i.e., when k* is sufficiently
larger than £}, .

To see this, we decompose the change in the politician’s payoff as

0" = vp, = (V(KY) = Vnm () + (0nm (k") = vnm (K0 )) (C8)

Since v(k) > vpm (k) for all k, the first term in the decomposition (C8) is not negative. So to obtain backfiring
the second term vy, (k*) — vpm (k,,) must be sufficiently negative. Now observe that this second term is a
comparison of the function v, (k) at two different points, k* and k,,,, where v, (k) := V (0, k) is given by'?

nm?

~taokry e (C9)

Unm (k) o, o

This quadratic in k decreases from v,,,(0) = 1/« till it reaches its global minimum at Ky, 1= o, /(g + ;)
and then increases to v, (1) = 1/a,. Now suppose the journalists’ actions are strategic substitutes, A < 0.
Then k... > kmin and so vp,, (k) is strictly increasing on (k7,,,1). So if A < 0 a necessary condition for
Vnm (B*) — vnm (kk,,,) < 0 is that k* < kX, . Similarly, if the journalists’ actions are strategic complements,
A >0, then k. < kpmin and so vpm, (k) is strictly decreasing on (0, k7,,,). So if A > 0 a necessary condition

rnm
for vpm (K*) — vam (k) < 0 is that k* > k..

Conditions on the primitives. We now establish conditions on the primitives sufficient to ensure that
the gap between vy, (k*) and vy, (k is indeed large enough that the politician’s manipulation backfires.
To do this we use:

)
nm

REMARK 2. Journalists are less responsive to their signals with manipulation

E* (o, ) < ki (@) if and only if  c< ¢}, (@) (C10)
where
o a \?
( > ifa>1
Chm(e) =4 @~ 1 Aatl (C11)
+o00 Hfa<l1

Proof. From Lemma 1, if @ < 1 then k() is decreasing in 4. Any ¢ < +oo implies §*(a, ¢) > 0 and hence
k(0*) < Kk(0). Recall that k(0) = a/(a + 1) =: kf,,(«). Therefore, if a < 1, it is always the case that
E* (o, ¢) < k(o). With o > 1, k(0) is first increasing and then decreasing in 6. We then need to find

19T his expression for vp, (k) can also be obtained as the limit of v(k) from (37) as ¢ — oo.



combinations of (a, ¢) that give k*(«,c) = k. (). To do so, first determine the equilibrium ¢* that equates
k(0; o) and k¥, (a), namely
-1
bim(@) =", a>1 (C12)

Then solve for ¢ that equates d(k7,,(«); c) and d7, («), namely

c:ail <aj‘_1>2—;c;m(a) (C13)

(with ¢, () = +o0 for & < 1). We now show that k*(a, ¢) < k¥, () iff ¢ < ¢}, (). Observe that

Sim(@) = 21 S 5(a) (C14)

[0}

where §(a) is the critical point from Lemma 1. Hence k(d; ) is decreasing in & for any & > 6%, (). Now
observe that k(0;,,(a);a) = ki, (a) so that k*(a,c) < &k, (a) iff §*(a,c) > 6%, (a). From Lemma 4 we
know that 0*(a, ¢) is strictly decreasing in ¢ hence any ¢ < ¢, (a) is equivalent to ¢*(«, ¢) > 6%, (). O

In other words, if the composite parameter o < 1 then we know that k* < k.,
then the journalists’ k* is less than k¥, only if ¢ is low enough.!!

Now observe from (C9) that v, (k) is a linear combination of the terms (1 — k)2 and k? with the
relative importance of the k? term decreasing in ag,. As a, decreases, the function Unm (k) behaves more
like the increasing k? term so that if A < 0 and k* < k7, then the second term in the decomposition
Vpn (K*) — Unm (kZ,.) becomes more and more negative, eventually becoming negative enough that the net
result is for the politician to be worse off. Similarly, as «, increases, the function vy, (k) behaves more
like the decreasing (1 — k)2 term so that if A > 0 and k* > k7, the second term in the decomposition
Unm (K*) = Unm (KZ,,) becomes more and more negative, eventually becoming negative enough that the net

result is that the politician is again worse off.

regardless of ¢ but if a > 1

When does manipulation benefit? Although information manipulation can backfire on the politician,
there are nonetheless clear situations where the politician benefits from information manipulation.

SUPPLEMENTARY PROPOSITION 2. The politician benefits from manipulation, v* > v . if either:

nm?

(i) The journalists’ actions are strategic substitutes, A < 0, and the costs of manipulation are sufficiently
high, ¢ > ¢}, (o), or

(ii) The journalists’ actions are strategic complements, A > 0, and the costs of manipulation are sufficiently
low, ¢ < ¢, ().

Proof. Recall the decomposition (C8) above. Since v(k) > vn,(k) for all k, the first term is not negative,
so for the politician to gain it is sufficient that the second term vy, (k*) — vnm(kr,,) is positive. When
the journalists’ actions are strategic substitutes, A < 0, v, (k) is strictly increasing on (k¥,.,1) and hence
Unm (") — Unm/(k},,) is positive if k* > k. From Remark 2 we know that k* > k}  if and only if
¢ > ¢, (o). Similarly, when the journalists’ actions are strategic substitutes, A > 0, v, (k) is strictly
decreasing on (0, k;,,) and hence vy, (k*) — vpm (K},,,) is positive if k* < k., which from Remark 2 happens

if and only if ¢ < ¢, (). O

These sufficient conditions guarantee that the introduction of the manipulation technology changes the jour-
nalists’ equilibrium response coeflicient from k;,, to k* in a direction that benefits the politician, i.e., in-
creasing to k* > k7 if A < 0 or decreasing to k* <k, if A > 0. Notice that in the knife-edge special case
with no interactions among journalists, A = 0, the politician benefits from manipulation regardless of c.
Figure 8 illustrates both benefits from manipulation and backfiring in the same figure. The top row

shows the politician’s benefit from manipulation v* — v}, as a function of the intrinsic precision o, for the

UThe function ¢, () is at first steeply decreasing in «, crosses c},,, (o) = 1 and then reaches a minimum
before increasing again, approaching ¢ = 1 from below as @ — co. So in the limit as « — oo, the question of

whether or not the equilibrium %* is less than k£, reduces to whether or not c¢ is more or less than 1.
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Figure 8: Politician benefits most when ¢ is low and « is high.

Politician’s benefit from manipulation v* — v . (top row) and payoff v* (bottom row) as functions of the intrinsic precision
ay for various costs of manipulation ¢ when the journalists’ actions are strong strategic substitutes A < —1/2 (left column) or
strong strategic complements A > 1/2 (right column). The politician’s payoff absent manipulation v},, asymptotes to zero as
ay — oo. If ¢ > 1 the politician’s payoff with manipulation v* also asymptotes to zero but if ¢ < 1 then v* asymptotes to
(1 —c¢)/az > 0 so that the politician benefits. The politician benefits the most when when c is low and «, is high. In the left
column we use A < —1 to highlight that for this parameter setting v* and v};,,, need not be monotonic in ay.



case of low costs of manipulation, ¢ < 1 (in blue), and the case of high costs of manipulation, ¢ > 1 (in
red). The bottom row shows the underlying levels v* for ¢ < 1 (in blue) and ¢ > 1 (in red) along with the
politician’s welfare v,  in the absence of manipulation (dashed black). The left column shows the results
when the journalists’ actions are strong strategic substitutes, A < —1/2. The right column shows the results
when the journalists’ actions are strong strategic complements, A > +1/2.

A striking feature of Figure 8 is that the politician gains the most from manipulation when c is low and
« is high, regardless of A.

C.3 Journalists’ and citizens’ welfare

Journalists. We first define the journalists’ loss function

= min L 1
17(0) Jnin 7(k,0) (C15)

where L7 (k,d) denotes the journalists’ ex-ante expected loss, i.e., the expectation of (40) in the main text
with respect to the prior that 6 is normally distributed with mean z and precision «,, if they choose k when
the politician has manipulation §. This works out to be

L= A p5 k) + L2 (C16)

o Qy

Lj(kv 5) =

where again B(8,k) := (k6 + 1 — k)? denotes the politician’s benefit from manipulation. Evaluating at the
journalists’ best response k(0) and collecting terms gives

1 = Lo k0.9) = - (£%) = (1ra=sp ) o (1)

Citizens. The citizens evaluate outcomes according to the loss

/(aj—e)de:(A—9)2+/ (a; — A)*dj (C18)
0 0

So the citizens are at their bliss point if the journalists all produce a; = 0.

Now let L¢(k,d) denote the citizens’ ex ante expected loss, i.e., the expectation of (C18) with respect to
the prior that 6 is normally distributed with mean z and precision «,, if the journalists choose k when the
politician has manipulation §. This works out to be

Le(k,§) = - B(5,k) + 2 (C19)

o Qi

as in equation (30) in the main text.
Wedge between journalists’ and citizens’ losses. Comparing (C19) and (C16) we see that

Le(k, 8) = Ly (k, ) + aiB((s, ) (C20)

z
In the special case A = 0, where the journalists care only about accurate reporting with no interactions
amongst themselves, the citizens’ loss and the journalists’ loss coincide. More generally, since B(d,k) > 0,
the citizens’ loss is larger than the journalists’ loss whenever A > 0 and is less than the journalists’ loss
whenever A < 0. Intuitively, an incentive to coordinate, A > 0, means that individual journalists respond
more to their common prior z than its underlying precision warrants. Therefore, from the citizens’ point of
view, the journalists are excessively responsive to their prior and hence under-responsive to the information
contained in their signals. For example, if A — 1 the journalists can be quite content when they are producing
similar reports, a; &~ A, even if those reports are far from 6 and hence very unsatisfactory from the citizens’
point of view.



Effects of manipulation on journalists and citizens. Evaluating L7 (k,0) at the journalists’ best
response k(d) we can then write

16(6) = Le(k(6),6) = L7 (8) + 25 17(5)° (C21)

(1-A2
The comparison of the citizens’ equilibrium loss with and without manipulation is then reduced to comparing
l& =1c(6%) and I§ ., = lc(0). Similarly, the comparison of the journalists’ equilibrium loss with and without
manipulation is reduced to comparing I%; = 7(6*) and I%; ,,,, = [.7(0). Our main result here is:

SUPPLEMENTARY PROPOSITION 3.

*

(i) The journalists are worse off with manipulation, I > 17 .

(ii) The citizens are worse off with manipulation, I > Ig .., if A > —1.

(iii) The citizens are better off with manipulation, Ig < g .., if A < —1 and o, < @7

Proof. See Appendix F.2. O

So the journalists are always worse off with manipulation. Whether the citizens are worse off or not depends on
the strategic interactions among the journalists. If the journalists’ actions are not strong strategic substitutes,
A > —1, the citizens are also unambiguously worse off with manipulation. But if the journalists’ actions are
strong strategic substitutes, A < —1, and if in addition the intrinsic precision of journalists’ signals is low
enough, o, < @ *, then, perhaps surprisingly, the citizens are in fact better off with manipulation. To
understand this, first notice that when A < —1, the journalists have a strong incentive to differentiate
themselves from one another and their response k to their idiosyncratic signals is, from the citizens’ point of
view, more than is warranted by the underlying precision of their signals. This is especially problematic for the
citizens when the signals are imprecise, i.e., when «, is very low. By reducing k, the politician’s manipulation
then “corrects” for this, which makes the citizens better off than they would be absent manipulation.'?

Effects of o, on journalists’ loss. Notice from the journalists’ loss function (C17) the strategic interaction
term (1 — A) and the prior precision a, simply scale the whole loss. Similar to the citizens’ loss (C17) in the
benchmark model, we can measure the equilibrium payoffs for the journalists, I%; = I7(6*), by their indirect
utility evaluated at the equilibrium manipulation:

u* (o, ¢) = a(l — 6*(a, c))?. (C22)

This term is identical to (32) in the main text except that the composite precision parameter o := (1—X\)a, /cv,
now incorporates the effect of the strategic interactions. The welfare results on u*(a, ¢) in Proposition 3 and
Remark 1 of the main text therefore also apply to the equilibrium payoffs of the journalists in the extended
model. In the following corollary, we restate the welfare results in terms of the journalists’ loss and the
intrinsic signal precision ay:

REMARK 3. The journalists’ loss [ is strictly decreasing in a, if and only if a, < a3*. For ¢ > 1 the
critical point o}* = 4o0.

Proof. The journalists’ loss I% is proportional to (14u*(a,¢))~!. Using part (i) and (i) of Proposition 3 and
the definition of the composite precision parameter « := (1 — A)ay/a,, we obtain a* = (a./(1 — X))a*(¢)
where a*(c) is the critical value in part (ii) of Proposition 3. O

12The region of the parameter space where the citizens are better off with manipulation is in a sense quite
small. The critical point turns out to be

A sk 1+A
(67 :—(m) Ay, A< -1

This is maximized at A = —3 for which a@}* = «,/8. Even allowing the value of A\ most favorable to this
scenario, it only occurs if the intrinsic signal precision «, is less than one-eighth of the prior precision c,.
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Figure 9: Citizens and journalists lose most when ¢ is low and «, is high.

Citizens’ loss I} and journalists’ loss 1%, as functions of ay for ¢ > 1 (top row) and ¢ < 1 (bottom row) and for A > —1 (left

column) and A < —1 (right column). If A > —1 both loss functions move in the same direction in response to az. If ¢ > 1 both
loss functions are strictly decreasing (top left). If ¢ < 1 both loss functions are U-shaped with critical point a* (bottom left).
If X < —1 the loss functions move in the same direction only between the critical points of* and @j* (right column). If ¢ < 1
the citizens’ loss asymptotes to 1/, and the journalists’ loss asymptotes to (1 — A)/a.. For the left column we use A > 0 which
implies that the journalists’ loss is less than the citizens’ loss. The colored dashed lines show the corresponding loss functions
absent manipulation. If A < —1 then for «a, sufficiently small the citizens are better off with manipulation.



Effects of o, on citizens’ loss. Evaluating the expression for the citizens’ loss in (C21) at the equilibrium
manipulation §* gives
Ao,

(1—=2)?
Hence the effects of a, on the citizens’ equilibrium loss are given by the total derivative
dlz; il 2,
doy,  doy (1—=XN)2

This expression is convenient because all the effects of a; enter [ only through I%;. This gives:

. 52 (C23)

(C24)

SUPPLEMENTARY PROPOSITION 4. The citizens’ loss [ and the journalists’ loss [%; move in the same direction

in response to changes in o, if and only if either (i) A > —1, or (ii) A < —1 and «, € (ai*,@r*). For ¢ > 1,

a, = +00.
Proof. See Appendix F.2. O

Figure 9 illustrates the effects of «a, on the journalists’ and citizens’ loss. The left and right columns
show the cases A > —1 and A < —1 respectively. The top and bottom rows show the cases ¢ > 1 and ¢ < 1
respectively. Each panel shows the loss of the citizens [5 and the journalists %, as functions of ;. The
dashed lines demarcate the critical points " and af*,@%*. As with the journalists’ loss, the limit of the
citizens’ loss as o, — 00 is sensitive to the costs of manipulation c. If ¢ < 1, as o; — oo the citizens’s loss [}
asymptotes to the same loss 1/« the citizens would have if a;, = 0. If ¢ > 1, the citizens’s loss [}; asymptotes

to zero, the same limit of the citizens’ loss without manipulation, & nm-

D Heterogeneous priors and manipulation of the signal
variance

In this appendix we provide further details on the extension where citizens have heterogeneous priors and
where the politician can manipulate the signal variance.

Setup. Given that the citizens have linear strategies a(z;, z;) = kx; + (1 — k)z; the politican’s problem is
now to choose y and v to maximize

1
Viyy) = /0 ((y +e0) + (1 — B)(z + 1) — 02 dii — ey — 0)° — e (7 — 1)°
= (ky+ (1= k)z = 0)* + yook? + 0 (1 = k)* —c(y — 0)” — ¢y (y — 1)

The first order condition for the variance manipulation factor + can be written

a
k=14 -2k D1

9k =1+ 5= (01)
And since the objective is separable in y and ~ the first order condition for the signal mean y is as in the
benchmark model g2
0) = (1—68)0+ 6z, S(k) = —=
y(0) = (1-6)0 + )=
where the second order condition again requires ¢ — k2 > 0. The optimal action for the citizens is a; =
E[6|z;,z;]. The citizens have signals z; =y +¢; = (1 — )0 + 0z +¢; and prior z; = z 4+, = 0 + €, + ;.
Using the properties of the bivariate normal distribution, conditional on x;, z; the citizens posterior for 6 is
normal with expected value

1—96)02+ 02 1—06)02+ 02
B0 |z, 2] = ( 2 2)02 2077 zTit | 1- ( 2 2)02 2077 7|~
(1 - 5) gy + U'r] + YOz (1 - 5) oz + U'r] + YOz

(D2)

Hence indeed the citizens have strategies of the form a(z;, z;) = kxz; + (1 — k)z; where
(1-10)a2+o0;

k(5,7) =
0.7) (1—6)202 + 02 + 702

8



Equilibrium.

SUPPLEMENTARY PROPOSITION 5. There is a unique equilibrium, that is, a unique triple k*, §*,v* simulta-
neously satisfying the three best response functions (D1), (D2), and (D3)

Proof. Plugging the expressions for v(k) and d(k) into (D3), we can write the equilibrium problem as solving
the following fixed point problem in k

L(k) = R (k) (D4)
analogous to (A1), where now
ol o2 o2
= (k—1)2 Zz 2| Tz
L(k) := (k )02 +k (1 + 207]{ ) o2 (D5)
and where (e~ F)(1— )
c— _

The curve R(k) on the RHS is exactly the same as in (A2) from the proof of Proposition 1 and is
strictly decreasing in k with limits R(0) = 1 and R(min(y/c,1)) =: R(¢). The curve L(k) on the LHS is a
generalization of its counterpart in (A2) and nests our benchmark model as a special case. In particular,
when 072] =0 and ¢y — +oo the LHS reduces to

2
O 2
L(k) :ka—g, {0, =0, ¢, = o0}

which, recognizing 02/02 = a,/a, = 1/a is the same L(k) = k/a as in the benchmark model (A2). Here
the LHS is strictly increasing in k with limits L(0) = —o7 /02 < 0 and L(min(y/c, 1)) := L(c).

If ¢ > 1, we clearly have L(c) = L(1) > 0 and R(c) = R(1) = 0, so by the intermediate value theorem,
there is a unique k* € [0,1] solving L(k*) = R(k*).

If ¢ <1, as k — /c on the LHS we have finite limit

L) = L) = (Ve - ) T2 + v (1 ; ;’—) % (D7)
whereas on the RHS we have
R(e) = R(VE) = ele — Vo)1 —¢) lim — - = o0 (D8)

vz (c — k2)2

since ¢ < /¢ < 1. Hence by the intermediate value theorem there is a unique k* € [0,+/c] such that
L(k*) = R(k*). The equilibrium v* and 0* are in turn determined by the best response functions (k) and
0(k) evaluated at k*. O

Comparative statics.

SUPPLEMENTARY PROPOSITION 6. The equilibrium signal variance 02* = y*o?2 is:

(i) Increasing in the intrinsic signal variance o2, and

2

(ii) Increasing in the prior dispersion o;.

Proof. For part (i), from the best response (D1), the dervivative of 02* = v*0?2 is

d 5. d (5 1, 5.2 ko?  kod dk
o2 * do? (U“v—’_ 207( o) + Cy * ¢y do?

x x

which is positive if and only if

2 _2 3 2
de  1HEE kR
do2 > ko =" k20l (D9)
x Cr Cr



The equilibrium £* is the solution to the fixed point problem (D4), which can be written:

c—k\’ K3 2 c—k
H (k,02) ==k <77k2> o2 +k (Jg +02) + 20, (02)" - - k2a§ - 072] =0 (D10)
Y
Using the implicit function theorem:
2
dk b kRS
oo 9% ki (D11)
do? o 31204 2 2 2|0 ek \° ek
ok sk 7:+(Un+‘7m)+‘7z BE k(c—kZ) -
Comparing the denominators of the RHS of inequalities (D9) and (D11), we find that a sufficient condition
for (D9) to hold is
0 c—k\> c—k
— |k - D12
8k< <cfk2> ck2>>0 (D12)
The derivative works out to be
c—k\?  (2ke—k2—c)? (D13)
c—w2) * (c —k2)°

which is strictly positive since from the second order condition of the politician’s maximization, ¢ — k? > 0.

For part (ii), from the best response (D1), we have 03* = v*07 is increasing in o7 if and only if k* is
increasing in 7. Recall that k* is determined in the fixed point problem (D4). Then observe that R (k) is
independent of (02,02) and L (k) is decreasing in 2. Combining with the fact that R’ (k) < 0 and L’ (k) > 0,

we can conclude that £ is increasing in oy O
“Regime changes” in the amount of manipulation. First we define the mapping:
2 2 2 o2
F (k,az,ax,an,cv) = z (D14)

o2 +oik3(1+k)/cy +02(1+k)

To facilitate some comparisons, in some of the expressions below we return to precision notation o, = 1/02
and o, = 1/0? with relative precision @ = a,/a, etc. With this notation in mind we then have a result
analogous to Proposition 2 in the main text:

SUPPLEMENTARY PROPOSITION 7.

(i) For each oo < 2+ /4 + 2/ (c,.), the politician’s equilibrium manipulation §* is smoothly decreasing
in ¢ with - oo

== 5 5 <0 (D15)

de |, (1= k) (L + k)% + (1 — k*) 2k F (k*,02,02,02,c,)

) z)y xrEn)

This derivative approaches —oo as a@ — 2 + /4 + 2/ (¢, ).

(ii) For each a > 2+ /4 + 2/ (cya.), the politician’s manipulation jumps discontinuously from 6 (o, a;)
as ¢ — 17 to §(a, ap) as ¢ — 17 where

8 (0, an), B (e am) = % <1 +\/1- (4/a) - 2/((;7@%)) .

The size of the jump 6 (o, ;) — (@, @) is increasing in a, and independent of 072].

(iii) For any ¢ > 1, the politician’s equilibrium manipulation §* is bounded above by 1/2 and can be made
arbitrarily close to zero by making «, large enough.

Proof. For part (i), applying the implicit function theorem to ¢* = § (k* (6*), ¢), we obtain

i 1 95 (k" ¢)
dc <1 5 () R (5*)) dc (D16)

10



just as in equation (A15), but now we have

k/((s*) - _ 5 2(1—]€*)U§/(1+k2)2
=t (027 (0 ey + 02 (B + (k0)) + 03/

Ok = ——p

95 (k*, ¢) e+

e oy (I—k*)(1+k0)*

Substituting these expressions in (D16) and using the definition of F (k,02,02,02,¢,) in (D14) and simpli-
fying then gives the expression in (D15).
Notice that F (k*, o2 02, O'%, CA,) =1if ¢, = 00 and 072] = 0, which is our benchmark case where

dsé* B k*
dc

c=1 (1—k") (1+kj*)2+(1,k*)2 o+

This derivative approaches —oo as k* — 1. In turn, as in the main text, £* is increasing in a and approaches
1 as o becomes sufficiently large.
For part (ii), d (o, o) and 6 («, ;) are the roots of

(1—5)03—!—03

k(6,1) =
@.1) (1=6)* 02+ 02+ 02+ 5 (02)

=1

The roots exist when o > 2 + /4 + 2/ (cya;). In the knife-edge case a = 2+ /4 + 2/ (cya,) exactly, the
two roots are the same and are equal to 1/2 so that the unique equilibrium is (k* = 1,6* = 1/2).
For part (iii), the proof is the same as the part (iii) of Proposition 2. O

E Weights on components of citizens’ loss function

In this appendix, we discuss a further extension to our benchmark model that allows the citizens to have
different weights on the (a; —6)? and (A — )2 terms in their loss function (in other words, allows the citizens
to weigh these discord and disinformation terms differently to the policitican). In particular, suppose each
citizen seeks to minimize the expected loss

I = (a; — 0)? + w(A — §)2 (E1)

The weight w does not affect their optimal action so we still have the usual

a; =kx;+(1—k)z (E2)
where k is given by
_ (1 =b)a -
k(0) = d—0Patl o=z /a, (E3)

The weight w plays no role in determining the equilibrium outcomes k*,§* but it does affect how those
outcomes are evaluated. The citizens’ ex ante expected loss is now

1 1
Y Bk, )+ —k? (E4)
Q. Oy

L(k, 6;w) =
where as usual B(k,d) = (k6 + 1 — k)2. Notice that w = 0 is our benchmark model. Now write this as

L(k,6;w) = L(k, 5;0) + - B(k, §). (E5)

6%
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And recall that at the best response

BUk©),0) = (1~ ko) (1 —0)? = (KO Y (E6)
T “\a(l1-90)
so that we can write 1 k)
L(k,5;0) = Imm (E7)
which then implies
2
B(k(2).6) = (“2L(k,6:0))" = (a:L(k,50))° (E8)
so that we can then write
L(k,6;w) = L(k, 6;0) + wa, L(k, §;0)? (E9)

Now let I*(w) := L(k*,6*;w). In this notation [*(0) is the citizens’ loss in our benchmark model. We then
have the following welfare result analogous to Supplementary Proposition 4 in Appendix C above.

REMARK 4. [*(w) and [*(0) move in the same direction in response to changes in «, if and only if either (i)
w>—1/2,or (ii) w < —1/2 and o, € (ai*,@’*). For ¢ > 1, at* = +oo.

Sz

Proof. From (E9) we have

dl* (w B al (0
diz) — (14 2wa.*(0)) x dcfz)
So the two derivatives share the same sign if and only if
1+ 2wa,l*(0) > 0 (E10)

Clearly w > 0 suffices for the inequality above. When w < 0, the inequality above can be written as

1

* -
(0) < 2war,

= lcrit (El 1)
We know from Proposition 3 and Remark 1 that the maximum of I*(0) is I}, = 1/a,. If I 0 < Lo,
ie., if w > —1/2, the inequality (E11) holds. Alternatively, if I*,,. < leri, i€, if w < —1/2, there exists a
subset of a, such that the inequality (E11) does not hold. For any ¢ > 1, I*(0) is strictly decreasing in «,
with lim,, o+ {*(0) = I}, and limg, oo *(0) = 0. For any c¢ < 1, I*(0) is strictly decreasing in «, if and
only if e, < ¥, and lim, o+ {*(0) = limy, 00 {*(0) = I}, Using the same argument as in the proof of
Supplementary Proposition 4, we can conclude that conditional on w < —1/2, the inequality (E11) holds if
and only if a, € (al*, al”). O

=T ? x

F  Omitted proofs

In this appendix we provide proofs of results hitherto omitted. We first state and prove two supplementary
lemmas used in proof of Proposition 3 in the main text. We then provide proofs of the supplemantary
propositions in the extension with active media in Appendix C above.

F.1 Further details from proof of Proposition 3 in main text

SUPPLEMENTARY LEMMA 1. The total derivative of the journalists’ equilibrium loss [* with respect to « is
strictly positive if and only if

F(k*) :==k** — 2k* + 2ck* —c®* > 0 (F1)
Proof. Recall that {* = [(6*; a) where
1
(6;0) = ——— F2
(95a) (1-6)?2%a+1 (F2)

12



From this we obtain . &b
da>0 & (1—6)—2ada

<0 (F3)

Equivalently, if and only if

do* 1
>—(1-6%)>0 F4
da 2a( ) (F4)
Now recall that in equilibrium the politician’s manipulation depends on «, only via the journalists’ response

coefficient, 0*(a) = §(k*(«)), so that

do* _ oy dR

k* F5
1o =0 (k) — (F5)
So we can write condition (F4) as
dk* 1
8 (k* >_—(1-6)>0 F6
(k) > 5-(1—6%) (F6)
Applying the implicit function theorem to the equilibrium condition (A2) from the main text we have
dk* 2ok
=2 >0 (F7)

da L R(kv)

where R(k) is defined in (A2) in the main text. Plugging this into (F6) and simplifying we get the equivalent

condition
1 (5’(/&)1& _ %(1 _ 5*)) > —%(1 _5VR (k) (F8)

67

Now observe from (A7) in the main text that

1(7.% * 1 * 1 1 ? *3 *2 * 2
-y = - - F
& (k*)k 2( ) s (k*? — 3ck** + 3ck* — ¢?) (F9)
and that using the formula for R’(k) given in (A3) in the main text we can calculate that
1 * IR\ 1 1 ? * 1 *
5(1—6 VR (k )_§<7cfk*2) R(k )1,k*P(k ) (F10)

where P(k) is also defined in (A3). Plugging these calculations back into (F8) gives

LY 2(/&3—3 k*? + 3ck™ — ¢?) S B 2R(k*) ! P(k*) (F11)
a\2\c—k2 ¢ e 2 \c— k2 1— k*

Canceling common terms gives the condition

1 -
= (k** — 3ck* + 3ck* — ¢*) > —R(k") e P(k*) (F12)
a _
Using the equilibrium condition L(k*) = R(k*) from (A2) gives
1 (k** = 3ck*® + 3ck* — ¢?) > L P(k*) (F13)
« - - al—k*

Using the definition of P(k) and canceling more common terms gives the condition

F(k*) = k** — 2k™ + 2ck* —* > 0 (F14)

SUPPLEMENTARY LEMMA 2. Define
F(k) == k* - 2k3 + 2ck — (F15)

(i) If ¢ > 1, then F(k) < 0;

(ii) If ¢ <1, there is an interval (k, k) with 0 < k < k < 1 such that F(k) > 0 for k € (k, k) and F(k) <0
otherwise. Moreover, the cutoffs are on either side of c so that 0 <k <c < k < 1.

13



Proof. Write F(k) = J(k;c) — G(k) where J(k;c) := 2ck — c? and G(k) := 2k® — k*. Observe that G(0) = 0,
G(1) =1, G(k) < k for all k; G’ (k) = 2k*(3—2k) > 0 with G’(0) = 0 and G'(1) = 2; and G” (k) = 12k(1—k) >
0 so that G’(k) < G’(1) = 2 for all k. Further observe that J(0;¢) = —c? < 0, J(1;¢) = 2¢ — ¢ < 1 (with
equality if ¢ = 1) and J'(k;c) = 2¢ > 0 for all k so that J(k;c) < J(1;¢) = 2¢ — ¢? < 1 for all k,c. These
imply F(0) = J(0;¢) — G(0) = —c?> < 0 and F(1) = J(1;¢) — G(1) = 2c — ¢ — 1 < 0 (with equality if ¢ = 1);
F'(k)=J(k;c) — G'(k) = 2c — G'(k) and F"(k) = —G"(k) < 0. Since G’(k) < 2 we have

F'(k)=J(k;c) - G'(k) =2¢—G'(k) >2c—2=2(c—1) (F16)

For part (i) ¢ > 1. Then F'(k) > 2(c — 1) > 0 so F(k) is strictly increasing from F(0) = —c? < 0 to
F(1) =2c—c¢* —1 < 0so that F(k) <0 for all k.

For part (ii) ¢ < 1. Then since G’(k) is monotone increasing from G’(0) = 0 to G’'(1) = 2 there is a
unique critical point k such that

Fl(k)y=0 &  2c=G'(k) (F17)
Since F”(k) < 0, this critical point maximizes F'(k) hence
F(k) < max F(k)= F(k) (F18)
k€[0,1]

and observe that if we take k = ¢ < 1 (which is feasible since here ¢ < 1) then we have
F(c)=J(c;e) = G(c) =2 — 2 —G(c)=c* =23 + * =c*(1 —2c+¢*) >0 (F19)

so that indeed

F(k)> F(c) >0 (F20)

Hence for ¢ < 1 there exist k such that F'(k) > 0. More precisely, the function F(k) increases from F(0) =
—c% < 0 to a lower cutoff k € (0, k) defined by F(k) = 0. The function F(k) keeps increasing until it reaches
the critical point k at which F’(k) = 0 and F(k) > 0. From there F(k) decreases, crossing zero again at a
higher cutoff k € (k,1) defined by F(k) = 0 and keeps decreasing until F(1) = 2¢ — ¢2 — 1 < 0 (since ¢ < 1).
So for ¢ < 1 there is an interval (k, k) with 0 < k < k < 1 such that F(k) > 0 for k € (k, k) and F(k) <0
otherwise. For ¢ < 1 these critical points are defined by the roots of F'(k;c) = 0. Observe that since F(¢) > 0
yet k is the first k for which F(k) = 0 it must be the case that k < c. Likewise since F(k) = 0 it must also
be the case that & > c. In short, the cutoffs are on either side of ¢ so that 0 < k < ¢ < k < 1. O

F.2 Proofs of additional results from extension with active media

Proof of Supplementary Proposition 1

Using the fixed point condition (A2) with the redefined oo = (1 — X\)a, /v, we can write

1 k‘*Q(l _ k:*)2
e kN — F21
Y (I—=XNay { * c—k* } (F21)

Using the analogous condition for k), we can write

. ;= AER2 (F22)

1
- Ik
UTLTTL (1 _ )\)O[m { nm nm

*

Hence the politician’s manipulation backfires, v* < v,

if and only if

g(k*) < flknm) — f(E) (F23)
where
fk):=k— A2, g(k) == % >0 (F24)

For part (i) suppose that A < 0. We know from (C8) and (C9) that a necessary condition for the
politician’s manipulation to backfire is k < k.. We can rewrite the inequality in (F23) as
k'*2(1 _ ]{i*)2

< (kk o — k)1 = A(KE, + KY)) (F25)
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Using the fixed point conditions (A2) for both k* and k7, ., we can rewrite the key condition (F25) as
1 KK,

A F26
< c—k* K3K4 ( )
where
Ky = 4ck™ — & — k** — 2ck™ — k™ + k™0
Ko :=clc— k)1 —k*) +Ek*(c— k)2 >0
Ky =k —2ck* +¢>0
Ky=(1+E)(c— k)’ +clc—k)(1-k)>0
Now consider taking a, — 0 for fixed A < 0 such that k* — 0. We then have the following limits
Ky — %, Ky—+?, K;—c¢, Ki— 26
So in the limit the RHS of (F26) is
1 KK 1 —c?)(c? 1
122, (=e)(e) _ 1 (F27)
c—k* KsKy  (¢c—0) (¢)(2¢?) 2

Hence for any A < —1/2 we can find «, sufficiently close to zero such that (F26) is satisfied and in turn the
politician’s manipulation backfires, v* < v} .
For part (ii), suppose that A > 0. We know from (C8) and (C9) that the necessary condition for the

politician’s manipulation to backfire is k* > k. We can rewrite the inequality in (F'23) as
k*2 1—k* 2
FO R Ak + 1) — D)= &) (F23)

Using the fixed point conditions (A2) for both £* and k;;

»m, We can rewrite this key condition as

21— k)
Fim (o (c=h")
" (Cm) -1

Observe that if, in addition, ¢ > 1 and A > 1/2, then the RHS of (F29) converges to a strictly positive
constant

< (Alkpp, + k%) — 1)) (c — k7) (F29)

lim (A(k%,, + k) —1)(c— k") =(A2—1)(c—1) >0 (F30)

O —>00

(since k* — 1 if ¢ > 1). But the LHS of (F29) converges to zero

k*2(1 — k* +
lim — (H* ) __ CO 1= 0t (F31)
Qe ez — 1 @D T

Therefore, if k* > kX, ¢ > 1 and A > 1/2 then there exists o such that for a, > o the LHS of (F29) is

nm?

strictly less than the RHS of (F29) so that the politician’s manipulation backfires, v* < vy,
Finally, we know from Remark 2 that k* < k. if and only if ¢ < ¢,,(«). Also observe that ¢ < 1
is sufficient for ¢ < ¢, (@) if 1 < ¢, (). From (C11) we have 1 < ¢, (a) if @ < 1, or if & > 1 and

a < (1++/5)/2. Since a = (1 — A)a/a., the critical point o’ must be

al < <1 +2\/5> (ﬁa) (F32)

Likewise, ¢ > 1 is sufficient condition for ¢ > ¢}, (a) if 1 > ¢

(), and we need o > (1 + /5)/2 to ensure
that 1 > ¢, (a). Since o = (1 — A, /a, the critical point @ must be

T > <1+2\/5) (1613) (F33)

O
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Proof of Supplementary Proposition 3.

For part(i), () is increasing in  from equation (C17). Hence, {7(6*) > {7(0) whenever §* > 0. We then
have that the journalists are unambiguously worse off when the politician can manipulate. For part (ii) use
& =1c(6%) and equation (C21) to write

A
15 =17(6" = 17(6%)? F34
§= 1707+ g L) (F34)
and likewise
N Ao, 9
Differencing these expressions we can write
* * _ * )\O{Z *
6~ e = (1206~ 150) % [1+ 255 (12007 +150)) | (F36)

Now write the term in square brackets on the LHS as A(6*) where A(4) is the function

P

AD) =1+ 5 (zj(a) n zj(())) (F37)

From part (i) we know [7(6*) > 17(0) so I& > I¢ ,,, if and only if A(6*) > 0. Since a; > 0 and [7(6*) >
l7(0) > 0, a sufficient condition for A(6*) > 0 is that A > 0. To prove part (ii) we need to show that any
A > —1 is also sufficient. To see this, observe that since [7(J) is strictly increasing in §, for A < 0 we also
know that A(J) is strictly decreasing in ¢ which in turn implies A(6) > A(1). Hence if A < 0 a sufficient
condition for A(6*) > 0 is that A(1) > 0. Calculating A(1) gives

A(l) =1+ (1{0‘;)2 (ts() +17(0))
Ao, 1—-A 1-—A
:”(14)2( o (17)\)az+az)

where the second equality follows from the expression for [7(d) in equation (C17) evaluated at 6 = 1 and
6 = 0. Simplifying further

A 1
Al =14+ —(1 F
W=t 5 () (F39)
where a ;= (1 — A)a,/a, > 0. So for A < 0 a sufficient condition for A(1) > 0 and hence A(§*) > 0 is
A 1
A1) F
1—>\(+1+a)> (F39)
or equivalently
1+a> -\ (F40)

Since a > 0 a sufficient condition for this is A > —1. To summarize, any A > —1 is sufficient for A(6*) > 0
and hence sufficient for I > 1§, . For part (iii) we then know that A < —1 is necessary for I < I5 .
Recall that A(0) is strictly decreasing in 4, i.e., A(S) < A(0), for A < 0. Hence for A < —1 a sufficient
condition for A(§*) < 0 is that A(0) < 0. Calculating A(0) gives

P

eV CAORREC)

Ao, - A
o (owar )

:1+£(142-a)

So for A < —1 a sufficient condition for A(0) < 0 and hence A(6*) < 0 is

A+1 1+ A

A0) =1+

—14
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Since a := (1 — N)ay/a, > 0 we rewrite this as

ok 1+ A
0y < Q) = — (m> a, A< -1 (F42)

To summarize, for each A < —1 there is a critical point @ such that together A < —1 and «, < a’* are
sufficient for A(6*) < A(0) < 0 and hence sufficient for Ig; <I¢ ... O

Proof of Supplementary Proposition 4.

From equation (C24) we see that the derivative of I with respect to a, and the derivative of I*; with respect
to a; have the same sign if and only if

2Xa,
1+ — 210 0 F43
+ (1 _ )\)2 J > ( )
Write this key term 7'(6*) > 0 where
2 a0
T) =1+ —Z 0 F44
(9) +(1_)\)27() (F44)
Clearly A > 0 suffices for T'(0*) > 0. When A < 0, T'(6*) > 0 if and only if
* (1 — /\)2
l = F4
7 < 2 o, t (F45)
From Proposition 3 and Remark 1 we know that the maximum of I; is I3, = (1 = A)/a.. 10 <lerat,

ie., if A € (=1,0), the inequality (F45) holds and therefore T'(6*) > 0. Alternatively, if I%, .. > lcrit, 1e., if
A € (—o0, —1), there exists a subset of a, such that the inequality (F45) does not hold and in turn 7'(6*) < 0.

We now determine the set of «, such that (F45) does not hold, conditional on A < —1. For any ¢ > 1
we know from Proposition 3 and Remark 1 that [% is strictly decreasing in a, with lim, o+ % = 1},
and lim,, 00 [% = 0. Hence for each A < —1 and ¢ > 1 there is a unique critical point a;* > 0 such
that T'(6*) > 0 if and only if a, > a%*. Similarly, for any ¢ < 1 we again know from Proposition 3 and
Remark 1 that [%; is strictly decreasing in « if and only if o, < o} and lim, o+ 1% = lima, 50 1% = 17,4,
Let [, denote the journalists’ loss at the o, = o* that achieves the minimum. For any ¢ < 1 and any
fixed loss [ € (I},4,, liaz) there are two critical points o, (1) < aj* < @,(l) such that I, < if and only if

az € (a,(1),@z(1)). Then for each A < —1 and ¢ < 1 there are two possibilities, either l..it € (I%,:,5 Uas) OF

min’ ‘mazx

lerit < UF .. For the interior cases lerit € (Ui, Uh0s) We define the critical points by o* := a, (lcri) and
at* := @y (lerit). For the boundary case lq.ix < 1%, we define the critical points by af* = @ = +o00. Given
these critical points, we have T'(6*) > 0 if and only if o, € (ak*, k). O

G Knife-edge case c =1

In this appendix we discuss the technicalities that arise when the costs of manipulation ¢ = 1 exactly.

Preliminaries. There is no issue with ¢ = 1 if the relative precision o < 4. The issues with ¢ = 1 arise only
if & > 4. To see this, first recall from Lemma 1 that if o > 1 the citizens’ best response k(J; o) is increasing
in 0 on the interval [0, ()] and obtains its maximum at § = 6(a) = 1—1/y/a € (0,1). At the maximum, the
citizens’ best response takes on the value k(d(a); ) = y/a/2. Hence for a > 4 the maximum value exceeds
1. Moreover, by continuity of the best response in ¢ if o > 4 there is an interval of ¢ such that k(;a) > 1.

The boundaries of this interval (d(«),d(cr)) are given by the roots of k(J; a) = 1, which work out to be

1

g(a),S(a):§(1i 1—(4/a)), a>4 (G1)

Observe that this interval is symmetric and centred on 1/2 with a width of
§(a) — 8(a) = /1 — (4/a) > 0, a>4 (G2)
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If = 4, we have §(4) = 6(4) = 1/2 but as « increases the width of the interval (6(c), 6(cr)) expands around
1/2 with the boundaries §(a) — 0% and d(a) — 17 as o — oo. Now recall from Proposition 1 that only
k € [0,min(c,1)] and ¢ € [0,1] are candidates for an equilibrium. So if @ > 4 then none of the values of
§ € (§(a),6(a)) are candidates for an equilibrium.

Costs of manipulation, ¢ # 1. Now consider the politician’s best response d(k;c) parameterized by
¢ # 1 and suppose a > 4. When ¢ # 1, the politician’s objective depends on § over the entire support
k € [0,min(c, 1)]. From Proposition 1, there is a unique intersection between the politician’s and the citizens’
best responses. As illustrated below, if ¢ < 1 the politician’s best response §(k;c < 1) lies above d(k;1) =
k/(1+ k) and hence the equilibrium point k*,§* must be on the “upper branch” of k(J; ) where 6* > §(a).
But for the same value of o and instead ¢ > 1 the equilibrium point £*, §* must be on the “lower branch” of
k(0; o) where 6* < §(a) because the politician’s best response d(k;c > 1) lies below d(k;1) = k/(1 + k).

8(a)

manipulation coefficient, &
o
o

S(a)

response coefficient, k cost of manipulation, ¢

Discontinuity at ¢ = 1 and jump in the amount of manipulation ¢*

The left panel shows the citizens’ best response k(d; ) for @« < 1, & = 4 and o > 4 (blue) and the politician’s best response
d(k;c) forc=1—¢,c=1,and ¢ = 1 +¢ (red). For a > 4, in the limit as ¢ — 1~ the equilibrium is at k* = 1,6* = §(a)
but in the limit as ¢ — 17 the equilibrium is at k* = 1,6* = §(a). For a > 4 and ¢ = 1 exactly both of these are equilibria
because for this knife-edge special case the politician is indifferent between §(a) and §(c). The right panel shows the equilibrium
manipulation 6* as a function of ¢ for « < 1, « = 4 and o > 4. For a < 4, the manipulation §* is continuous in c¢. But for o« > 4
the manipulation jumps discontinuously at ¢ = 1. In the limit as a — co the boundaries §(a) — 01 and §(a) — 11 so that the
manipulation jumps by the maximum possible amount, from §* =0if c < 1to d* =1ifc > 1.

Summary. In brief, when a > 4 for each ¢ < 1 the equilibrium 6* > §(a) with §* — 6(a) from above as
¢ — 17 and for each ¢ > 1 the equilibrium §* < §(«) with 6* — 6(«) from below as ¢ — 17.

Knife-edge case. Now consider the case ¢ = 1 exactly. The key part of the politician’s objective becomes

B(6,k) — C(6) = (k* = 1)6% + 2k(1 — k)d + (1 — k)? (G3)
When k # 1, the politician’s best response is 0(k;1) = k/(1 4+ k), which is increasing in k and approaches
1/2 as k — 1. But when k& = 1, the politician’s objective is independent of ¢ and in turn the politician is
indifferent in the choice of §. The equilibrium (k* = 1,6*) is thus entirely determined by the citizens’ best
response. If @ < 4, the citizens’ best response k(d; ) < 1 so that k* = 1 is never an equilibrium. If a = 4,
there is a unique equilibrium determined by the maximum of the citizens’ best response (k* = 1,6* = 1/2).
If a > 4, there are two equilibria corresponding to the two roots of k(d; ) = 1: namely (k* = 1,0* = §(a))
and (k* = 1,0* = 6(c)).
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Further intuition for large changes in manipulation near ¢ = 1. Now consider the sensitivity of the
equilibrium amount of manipulation to changes in ¢ near ¢ = 1. Recall that, taking the citizens’ k as given,
the politician chooses manipulation § to maximize
1 1,
V(6,k) = — (B(8,k) —C(5)) + —k (G4)
Qy Qg
with benefit B(J,k) = (ké + 1 — k)? and costs of manipulation C(§) = 2.
Now consider an environment where the citizens are inclined to be very responsive to their signals, « — oo
so that k& — min(c,1). First, suppose that ¢ > 1 so that &k — 1. Then the relevant part of the politician’s
objective simplifies to

B(5,1) — C(6) = (1 —¢)? (G5)
so that for any ¢ > 1 the politician will choose § = 0. Next, suppose instead that ¢ < 1 so that k — ¢. In
this case the relevant part of the politician’s objective simplifies to

B(8,¢) = C(0) = —c(1 = ¢)6% +2c¢(1 —c)d + (1 — ¢)? (G6)

so that for any ¢ < 1 the politician will choose é = 1. In short, as « — oo, the politician’s manipulation is a
step function in ¢, with § =1 for all c < 1 and § = 0 for all ¢ > 1.

What is the meaning of c =17 So given that the amount of manipulation can be extremely sensitive to ¢
near ¢ = 1, what does ¢ = 1 mean? Recall that in the politician’s objective (5) the gross benefit fol(ai —0)2di
has a coefficient normalized to 1. If instead we had written the objective with b fol(ai —0)? di for some b > 0
then throughout the analysis the relevant parameter would be the cost/benefit ratio ¢/b and the critical
point would be where the cost/benefit ratio is ¢/b = 1. In this parameterization, the politician’s equilibrium
manipulation is extremely sensitive to changes in either ¢ or b in the vicinity of ¢/b = 1. With « high and
costs and benefits evenly poised, a small decrease in b or small increase in ¢ would lead to a large reduction
in manipulation.

H Coefficients sum to one

In this appendix we show that writing the citizens’ linear strategy as a; = kz; + (1 — k)z is without loss of
generality. Suppose that the citizens’ linear strategy is

a; = Bo + Prx; + Poz

for some coefficients fg, 51, B2. We will show that in any linear equilibrium Sy = 0 and 5, + 82 = 1.
The politician’s problem is then to choose y to maximize

1
V(y) = /0 (Bo + Bu(y + 1) + Boz — 0)2 di — cly — 0)?
= (Bo+ Pry + Baz — 0)* + aiﬁ% —c(y —0)?

The solution to this problem is
y="0+m0+72z

where
Bof3
Yo = c E 51% (Hl)
"= (H2)
B
= (13)
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But if the politician has the strategy y = 7o + 1160 + 722, the citizens’ posterior expectation of #, and
hence their action a;, is given by

Mg 1 Yo o,
a; =Ef|xz;]] = ——— | —(z; — 122 f—>+7z
’ [ | Z} ’Y%az + Qy <71( ! ) st ﬂy%az + Qi
_ Y10y ) Qy — Y1072 ” Y1y o
Viay +a. ' Yoy +a, Yo + a,
Matching coefficients with a; = 8y + S1z; + S22 we then have
Y10y
Bo=——<—" H4
’Y%am + o, ( )
Y10y
b= —— H5
V%O‘z + a, ( )
Qy — Y102
fo= —5—— H6
Yag + a, (HG)

First observe that equations (H1) and (H4) together imply that the intercepts are Sy = 70 = 0. Then
observe from (H2)-(H3) and (H5)-(H6) that v + v2 = 1 implies 1 + 2 = 1 and vice-versa. So indeed the
citizens’ strategy takes the form a; = kx; + (1 — k)z where k = (; and the politician’s strategy takes the
form y = (1 — 0)0 4 6z where § = 9. Hence from (H3) and (H5) we can write

kR

5— k= (1-9)a

c— k2 1—0)2a+1

where o := ay /. These are the same as the best response formulas equations (13) and (18) in the main
text and from Proposition 1 we know that there is a unique pair k*, 6* satisfying these conditions.
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