
Bianchi Melosi Model

Appendix B of Cho and Moreno(2019,working paper) entitled ”Has the Fiscal
Policy Saved the Great Recession?” examines determinacy of the model of the
Bianchi and Melosi(2019,AER in the mean-square stability sense. This note
explains how to rewrite the original model ignoring exogenous shocks that do
not affect determinacy properties.

A. Original Bianchi Melosi Model

π̃t = βEtπt+1 + κϑ1ŷt + κϑ2ŷt−1, (1)

(1 + ΦM−1a )ŷt = Etyt+1 + ΦM−1a ŷt−1 − (1− ΦM−1a )(R̂t − Etπ̃t+1) (2)

+(1− ΦM−1a )[(1− ρd)dt − d̄ξdt + Eξdt d̄ξdt+1
(3)

R̃t = (1− Zξdt )
[
ρR,ξdt R̃t−1 + (1− ρR,ξdt )(ψπ,ξpt π̃t + ψy,ξpt (ŷt − ŷ∗t )

]
(4)

+Zξdt ρR,ZR̃t−1 (5)

R̃t = Et[R̃
m
t,t+1] (6)

R̃mt−1,t = R−1ρP̃mt − P̃mt−1 (7)

ϑ1ŷ
∗
t = ϑ2ŷ

∗
t−1 (8)

b̃mt = β−1b̃mt−1 + bmβ−1
[
R̂mt−1,t − π̃t − ŷt + ŷt−1

]
− τ̃t + t̃rt (9)

τ̃t = ρτ,ξpt τ̃t−1 + (1− ρτ,ξpt )
[
δb,ξpt b̃

m
t−1 + δet̃r

∗
t + δy(ŷt − ŷ∗t )

]
(10)

t̃rt = ρtr t̃rt−1 + (1− ρtr)φy(ŷt − ŷ∗t ) (11)

[ξpt , ξ
d
t ] = [M,h] = {[Z, l], [M,h], [F, h], } = {1, 2, 0} (12)

P{1, 2, 0} =

 phhpMM phh(1− pFF ) (1− pll)pZM
phh(1− pMM ) phhpFF (1− pll)(1− pZM )

(1− phh) 1− phh pll

′(13)

The model is simplified by eliminating P̃mt , R̃
m
t,t+1, ŷ

∗
t , dt, d̄ξdt further.

π̃t = βEtπt+1 + κϑ1ŷt + κϑ2ŷt−1, (14)

(1 + ΦM−1a )ŷt = Etyt+1 + ΦM−1a ŷt−1 − (1− ΦM−1a )(R̂t − Etπ̃t+1) (15)

R̃t = (1− Zξdt )
[
ρR,ξdt R̃t−1 + (1− ρR,ξdt )(ψπ,ξpt π̃t + ψy,ξpt ŷt)

]
(16)

+Zξdt ρR,ZR̃t−1 (17)

b̃mt = β−1b̃mt−1 + bmβ−1
[
R̂mt−1,t − π̃t − ŷt + ŷt−1

]
− τ̃t + t̃rt(18)

τ̃t = ρτ,ξpt τ̃t−1 + (1− ρτ,ξpt )
[
δb,ξpt b̃

m
t−1 + δy ŷt

]
(19)

t̃rt = ρtr t̃rt−1 + (1− ρtr)φy ŷt (20)
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Parameters

st = 0 st = 1 st = 2
[ξpt , ξ

d
t ] = [Z, l] [ξpt , ξ

d
t ] = [M,h] [ξpt , ξ

d
t ] = [F, h]

ψπ(st) 0 ψπ,ξpt = 1.6019 ψπ,ξpt = 0.6356

ψy(st) 0 ψy,ξpt = 0.5065 ψy,ξpt = 0.2709

ρR(st) 0 ρR,ξpt = 0.8652 ρR,ξpt = 0.6663

δb(st) 0 δb,ξpt = 0.0712 δb,ξpt = 0

ρτ (st) 0 ρτ,ξpt = 0.9652 ρτ,ξpt = 0.6874

Zξdt (st) 1 0 0

(21)

β = 0.9985, κ = 0.0073, Φ = 0.8628, γ = 0.004185, ρR,Z = 0.2; (22)

bm = 0.2672 ∗ 4, ρτ,Z = 0.6874 (23)

ρtr = 0.4599, δy = 0.2766, δe = 0.3661, φy = −0.2910, (24)

pll = 0.9306, phh = 0.9995, pMM = pFF = 0.9923, pZM = 0.9225 (25)

where

ϑ1 =
1

1− ΦM−1a
+

α

1− α
, ϑ2 =

ΦM−1a
1− ΦM−1a

(26)

µ =
1

1 + ΦM−1a
, ϕ̃ =

(1− ΦM−1a )

1 + ΦM−1a
(27)

Ma = exp(γ) (28)

B. Rewriting the model in our notation (1) Regime

P{0, 1, 2} =

 pll (1− pll)pZM (1− pll)(1− pZM )
(1− phh) phhpMM phh(1− pMM )
(1− phh) phh(1− pFF ) phhpFF

 (29)

st = [ξpt , ξ
d
t ] = [M,h] = {[Z, l], [M,h], [F, h], } = {0, 1, 2} (30)

(2) Model

π̃t = βEtπt+1 + κϑ1ŷt − κϑ2ŷt−1, (31)

ŷt = µEtyt+1 + (1− µ)ŷt−1 − ϕ̃(R̂t − Etπ̃t+1) (32)

R̃t = (1− Zξdt )
{
ρR(st)R̃t−1 + (1− ρR(st))(ψπ(st)π̃t + ψy(st)ŷt)

}
+ Zξdt (st)ρR,ZR̃t−1(33)

b̃mt = β−1b̃mt−1 + bmβ−1
[
R̃t−1 − π̃t − ŷt + ŷt−1

]
− τ̃t + t̃rt (34)

τ̃t = ρτ (st)τ̃t−1 + (1− ρτ (st))
[
δb(st)b̃

m
t−1 + δy ŷt

]
(35)

t̃rt = ρtr t̃rt−1 + (1− ρtr)φy ŷt (36)
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(3) In Matrix form
xt = [π̃t ŷt R̃t b̃

m
t τ̃t t̃rt]

B0 =


1 −κϑ1 0 0 0 0
0 1 ϕ̃ 0 0 0

−(1− ρR(st))ψπ(st) −(1− ρR(st))ψy(st) 1 0 0 0
bmβ−1 bmβ−1 0 1 1 −1

0 −(1− ρτ (st))δy 0 0 1 0
0 −(1− ρtr)φy 0 0 0 1

 , , A0 =


β 0 0 0 0 0
ϕ̃ µ 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0



B1 =


0 κϑ2 0 0 0 0
0 1− µ 0 0 0 0
0 0 (1− Zξdt )ρR(st) + Zξdt (st)ρR,Z 0 0 0

0 bmβ−1 bmβ−1 β−1 0 0
0 0 0 (1− ρτ (st))δb(st) ρτ (st) 0
0 0 0 0 0 ρtr


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