




































































is an interior solution, it follows that r1 > 1 holds in equilibrium and this completes the
proof.

Proof of Lemma 3. The two conditions in the lemma are obtained by simply differen-
tiating expected welfare (the same expression as (17) with θ(r1, D) instead of θ∗(r1, D))
with respect to both r1 and D. The proof of r1 > 1 is analogous to the one in Proposition
5. Hence, the lemma follows.

Proof of Proposition 6. For given d = D, the deposit rate chosen by banks is the same
as the one chosen by the planner, as it can be easily seen by comparing (25) with (30).
Hence, the comparison between the decentralized and the constrained efficient allocation
boils down to the comparison of (29) with (32). It is easy to see that the former is
larger than the latter since ∂θ(r1,d)

∂d
> 0 as shown in Proposition 4. Hence, it follows that

the quantity of deposit D in the decentralized allocation is larger than the constrained
efficient one and the proposition follows.

Proof of Lemma 4. The derivation follows the steps of the proof of Proposition 2. The
tax only affects the consumer’s problem. For a general run threshold θ̃, the problem
becomes:

max
d

u [1− (1 + τ)d+ T ] +

∫ θ̃(r1,d)

0

u (d) dθ+

+

∫ 1

θ̃(r1,d)

[
λu(r1d) + (1− λ)θu

(
R

1− λr1
1− λ

d

)]
dθ. (51)

Given that consumers behave symmetrically, we can write the associated first-order con-
dition as

(1 + τ)u′ (1− d) =

∫ θ̃(r1,d)

0

u′ (d) dθ+

+

∫ 1

θ̃(r1,d)

[
λr1u

′(r1d) + θR(1− λr1)u′
(
R

1− λr1
1− λ

d

)]
dθ. (52)

Hence, the lemma follows.

Proof of Proposition 7. Constrained efficiency in the case with panic- and fundamental
runs is determined by Lemmas 2 and 3, respectively. By simple substitution, we find
that the expression in the lemma makes the decentralized equilibrium identical to the
constrained efficient one.
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