
Appendix–Not for Publication
Hence we may have a different number of homogeneous workers i ∈ It := {1, 2, . . . , xt}

in each period t. xt is realized before posting wages. LetM,H : [0, 1]×[2,∞)→ [0, 1]

M(π, xt) = 1− (1− π)xt , H(π, xt) = M(π, xt)
xtπ

.

Clearly, when xt ≥ 2 is an integer value, M(π, xt),H(π, xt) are probabilities of trade
in symmetric equilibrium as defined in the previous section.

The payoff of a firm in period t is

Πt(xt) = max
v
{M(π, xt)φ(v) + βEΠt+1(xt+1)} = max

v
{M(π, xt)φ(v)}+ βEΠt+1(xt+1),

where the expectation E is taken over xt+1. The worker’s strategy π must satisfy the
indifference condition

H(π, xt)v = H(πj, xt)vj for any j ∈ J .

We have some natural questions. What is the effect on the equilibrium wage v∗ by a
demand shock on xt? How bit is the effect depending on v̄ by a demand shock? From
the previous analysis, we have the first order condition

∂M(π(v∗, xt), xt)
∂π

∂π(v∗, xt)
∂v

(v̄ − v∗)−M(π(v∗, xt), xt) = 0.

∂v∗

∂k
= −A(v∗, xt)

B(v∗, xt)

where

A(v∗, xt) :=∂M(π(v∗, xt), xt)
∂π

∂π(v∗, xt)
∂v

> 0

B(v∗, xt) :=
{
∂2M(π(v∗, xt), xt)

∂π2

(∂π(v∗, xt)
∂v

)2
+ ∂M(π(v∗, xt), xt)

∂π

∂2π(v∗, xt)
∂v2

}
(v̄ − v∗)

− 2∂M(π(v∗, xt), xt)
∂π

∂π(v∗, xt)
∂v

< 0
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We denote

M :=M(π, xt) = 1− (1− π)xt ≥ 0 Mπ := ∂M(π, xt)
∂π

= xt(1− π)xt−1 ≥ 0

Mxt := ∂M(π, xt)
∂xt

= −(1− π)xt ln(1− π) ≥ 0

Mππ := ∂2M(π, xt)
∂π2 = −xt(xt − 1)(1− π)xt−2 ≤ 0

Mπxt := ∂2M(π, xt)
∂xt ∂π

= (1− π)xt−1(1 + xt ln(1− π))

Mππxt := ∂3M(π, xt)
∂xt ∂π2 = −(1− π)xt−2(2xt − 1 + xt(xt − 1) ln(1− π))

πv := ∂π(v)
∂v

≥ 0 πvv := ∂2π(v)
∂v2 ≤ 0

ϕ := φt+1,H(v) + k ϕv := ∂(φt+1,H(v) + k)
∂v

ϕvv := ∂2(φt+1,H(v) + k)
∂v2

Mπxt

 ≥ 0 , if xt ≤ −
1

ln(1− π)
< 0 , otherwise

Mππxt

 ≥ 0 , if xt ≤ −
1

ln(1− π) +
1 +

√
1 + 4

(ln(1− π))2

2
< 0 , otherwise

∂2v∗

∂k ∂xt
= ∂2v∗

∂xt ∂k

= −
(∂A(v∗, xt)

∂v

∂v∗(xt)
∂xt

+ ∂A(v∗, xt)
∂xt

)B(v∗, xt)− (∂B(v∗, xt)
∂v

∂v∗(xt)
∂xt

+ ∂B(v∗, xt)
∂xt

)A(v∗, xt)

(B(v∗, xt))2

Because

∂2v∗

∂k ∂v
= 0 = ∂2v∗

∂v ∂k
= −

∂A(v∗, xt)
∂v

B(v∗, xt)−
∂B(v∗, xt)

∂v
A(v∗, xt)

(B(v∗, xt))2
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we have

∂2v∗

∂xt ∂k
=−

∂A(v∗, xt)
∂xt

B(v∗, xt)−
∂B(v∗, xt)

∂xt
A(v∗, xt)

(B(v∗, xt))2

=− Mπxtπv(Mπππ
2
vϕ+Mππvvϕ+ 2Mππvϕv +Mϕvv)

(B(v, xt))2

+ Mππv(Mππxtπ
2
vϕ+Mπxtπvvϕ+ 2Mπxtπvϕv +Mxtϕvv)

(B(v, xt))2

=− (MπxtMππ −MπMππxt)π3
vϕ+ (MπxtM −MπMxt)πvϕvv

(B(v, xt))2

Note that

MπxtMππ −MπMππxt

= −(1− π)xt−1(1 + xt ln(1− π))xt(xt − 1)(1− π)xt−2

+ xt(1− π)xt−1(1− π)xt−2(2xt − 1 + xt(xt − 1) ln(1− π))
= xt(xt − 2)(1− π)2xt−3 ≥ 0

Hence ∂2v

∂k ∂xt
= ∂2v

∂xt ∂k
≤ 0, therefore

∂
(
− ∂v

∂xt

)
∂k

= − ∂2v

∂k ∂xt
≥ 0

The change of wages based on the demand shocks are more sensitive with large k.

41


