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ρ = −lnβ

β

St ≡
PH,t

PF,t

St = 1

st = pH,t − pF,t

Xt ≡
PT,t

PN,t

xt = pT,t − pN,t

pT,t = pH,t − αst

pt = pT,t − κxt = pN,t + (1− κ) xt

Qt qt

qt = pt − p∗t = (1− α− α∗) st − κxt + κ∗x∗
t

Qt qt

Vt,t+1

P ∗
t

ε∗d,t (C
∗
t −H∗

t )
−σ = ξt,t+1β

∗ε∗d,t+1

(
C∗

t+1 −H∗
t+1

)−σ 1

P ∗
t+1

β∗ ε
∗
d,t+1

ε∗d,t

(
C∗

t+1 − h∗C∗
t

C∗
t − h∗C∗

t−1

)−σ (
P ∗
t

P ∗
t+1

)
= Qt,t+1



DSGE model setup

N a t i o n a l  B a n k  o f  P o l a n d20

3

εd,t (Ct − hCt−1)
−σ = ϑ∗ε∗d,t

(
C∗

t − h∗C∗
t−1

)−σ∗
Qt

ϑ∗ = ϑ = 1

σ

1− h
(ct − hct−1)− εd,t =

σ∗

1− h∗

(
c∗t − h∗c∗t−1

)
− ε∗d,t − qt

k

Y H
t,k = AH

t N
H
t,kε

H
t

Y N
t,k = AN

t N
N
t,kε

N
t

lnAH
t ≡ aHt

N

εHt εNt

w

mpn

mcHt ≡ wt − pHt −mpnH
t mcNt ≡ wt − pNt −mpnN

t

Nt

mcHt = wt − pH,t −
(
aHt + εHt

)

mcNt = wt − pN,t −
(
aNt + εNt

)

mcHt = (wt − pt) + (pt − pT,t) + (pT,t − pH,t)−
(
aHt + εHt

)
=

= (wt − pt)− αst − κxt −
(
aHt + εHt

)

mcNt = (wt − pt) + (pt − pN,t)−
(
aNt + εNt

)
=

= (wt − pt) + (1− κ) xt −
(
aNt + εNt

)

θ

1 − θ

1− θ

t

t− 1 t

pHt = θHpHt−1 +
(
1− θH

)
p̄Ht pNt = θNpNt−1 +

(
1− θN

)
p̄Nt
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3

Nt

mcHt = wt − pH,t −
(
aHt + εHt

)

mcNt = wt − pN,t −
(
aNt + εNt

)

mcHt = (wt − pt) + (pt − pT,t) + (pT,t − pH,t)−
(
aHt + εHt

)
=

= (wt − pt)− αst − κxt −
(
aHt + εHt

)

mcNt = (wt − pt) + (pt − pN,t)−
(
aNt + εNt

)
=

= (wt − pt) + (1− κ) xt −
(
aNt + εNt

)

θ

1 − θ

1− θ

t

t− 1 t

pHt = θHpHt−1 +
(
1− θH

)
p̄Ht pNt = θNpNt−1 +

(
1− θN

)
p̄Nt

p̄Ht p̄Nt t 1− θ

1 − ω

ω

p̄Ht = ωHpHb,t +
(
1− ωH

)
pHf,t p̄Nt = ωNpNb,t +

(
1− ωN

)
pNf,t

pHb,t = p̄Ht−1 + πH
t−1 pNb,t = p̄Nt−1 + πN

t−1

pHf,t = µH +
(
1− βθH

) ∞∑
s=0

(
βθH

)s
Et

(
mcHt+s + pH,t+k

)

pNf,t = µN +
(
1− βθN

) ∞∑
s=0

(
βθN

)s
Et

(
mcNt+s + pN,t+k

)

µT ≡ −ln εT

εT−1
µN ≡ −ln εN

εN−1

mct t

πH
t = ωH

θH+ωH [1−θH(1−β)]
πH
t−1 +

βθH

θH+ωH [1−θH(1−β)]
Etπ

H
t+1+

+
(1−ωH)(1−θH)(1−βθH)

θH+ωH [1−θH(1−β)]
mcHt

πN
t = ωN

θN+ωN [1−θN (1−β)]
πN
t−1 +

βθN

θN+ωN [1−θN (1−β)]
Etπ

N
t+1+

+
(1−ωN)(1−θN)(1−βθN)

θN+ωN [1−θN (1−β)]
mcNt

mct
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p̄Ht p̄Nt t 1− θ

1 − ω

ω

p̄Ht = ωHpHb,t +
(
1− ωH

)
pHf,t p̄Nt = ωNpNb,t +

(
1− ωN

)
pNf,t

pHb,t = p̄Ht−1 + πH
t−1 pNb,t = p̄Nt−1 + πN

t−1

pHf,t = µH +
(
1− βθH

) ∞∑
s=0

(
βθH

)s
Et

(
mcHt+s + pH,t+k

)

pNf,t = µN +
(
1− βθN

) ∞∑
s=0

(
βθN

)s
Et

(
mcNt+s + pN,t+k

)

µT ≡ −ln εT

εT−1
µN ≡ −ln εN

εN−1

mct t

πH
t = ωH

θH+ωH [1−θH(1−β)]
πH
t−1 +

βθH

θH+ωH [1−θH(1−β)]
Etπ

H
t+1+

+
(1−ωH)(1−θH)(1−βθH)

θH+ωH [1−θH(1−β)]
mcHt

πN
t = ωN

θN+ωN [1−θN (1−β)]
πN
t−1 +

βθN

θN+ωN [1−θN (1−β)]
Etπ

N
t+1+

+
(1−ωN)(1−θN)(1−βθN)

θN+ωN [1−θN (1−β)]
mcNt

mct

k

´ w
0
Y j
H,t,kdj =

´ w
0
Cj

H,t,kdj +
´ 1
w
Cj∗

H,t,kdj =

= CH,t,k + C∗
H,t,k =

= 1
w
(1− α) (1− κ)

(
PH,t,k

PH,t

)−εT
(

PH,t

PT,t

)−η (
PT,t

Pt

)−δ

Ct+

+ 1
w
α∗ (1− κ∗)

(
PH,t,k

PH,t

)−εT
(

PH,t

P ∗
T,t

)−η∗ (P ∗
T,t

P ∗
t

)−δ∗

C∗
t =

= 1
w

(
PH,t,k

PH,t

)−εT
[(1− α) (1− κ)

(
PH,t

PT,t

)−η (
PT,t

Pt

)−δ

Ct+

+α∗ (1− κ∗)
(

PH,t

P ∗
T,t

)−η∗ (P ∗
T,t

P ∗
t

)−δ∗

C∗
t ]

Y H
t ≡



ˆ 1

0

(ˆ w

0

Y j
H,t,kdj

) εT−1

εT

dk




εT

εT−1

Y H
t = (1− α) (1− κ)

(
PH,t

PT,t

)−η (
PT,t

Pt

)−δ

Ct + α∗ (1− κ∗)
(

PH,t

P ∗
T,t

)−η∗ (P ∗
T,t

P ∗
t

)−δ∗

C∗
t =

= (1− α) (1− κ)S−αη
t X−κδ

t Ct + α∗ (1− κ∗)S
−(1−α∗)η∗

t X∗
t
−κ∗δ∗C∗

t

F

Y F
t = α (1− κ)

(
PF,t

PT,t

)−η (
PT,t

Pt

)−δ

Ct + (1− α∗) (1− κ∗)
(

PF,t

P ∗
T,t

)−η∗ (P ∗
T,t

P ∗
t

)−δ∗

C∗
t =

= α (1− κ)S
−(1−α)η
t X−κδ

t Ct + (1− α∗) (1− κ∗)S−α∗η∗

t X∗
t
−κ∗δ∗C∗

t

C
C∗ = w

1−w

yHt = w̃ct + (1− w̃) c∗t − [w̃αη + (1− w̃) (1− α∗) η∗] st − w̃κδxt − (1− w̃)κ∗δ∗x∗
t
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3

k

´ w

0
Y j
H,t,kdj =

´ w
0
Cj

H,t,kdj +
´ 1
w
Cj∗

H,t,kdj =

= CH,t,k + C∗
H,t,k =

= 1
w
(1− α) (1− κ)

(
PH,t,k

PH,t

)−εT
(

PH,t

PT,t

)−η (
PT,t

Pt

)−δ

Ct+

+ 1
w
α∗ (1− κ∗)

(
PH,t,k

PH,t

)−εT
(

PH,t

P ∗
T,t

)−η∗ (P ∗
T,t

P ∗
t

)−δ∗

C∗
t =

= 1
w

(
PH,t,k

PH,t

)−εT
[(1− α) (1− κ)

(
PH,t

PT,t

)−η (
PT,t

Pt

)−δ

Ct+

+α∗ (1− κ∗)
(

PH,t

P ∗
T,t

)−η∗ (P ∗
T,t

P ∗
t

)−δ∗

C∗
t ]

Y H
t ≡



ˆ 1

0

(ˆ w

0

Y j
H,t,kdj

) εT−1

εT

dk




εT

εT−1

Y H
t = (1− α) (1− κ)

(
PH,t

PT,t

)−η (
PT,t

Pt

)−δ

Ct + α∗ (1− κ∗)
(

PH,t

P ∗
T,t

)−η∗ (P ∗
T,t

P ∗
t

)−δ∗

C∗
t =

= (1− α) (1− κ)S−αη
t X−κδ

t Ct + α∗ (1− κ∗)S
−(1−α∗)η∗

t X∗
t
−κ∗δ∗C∗

t

F

Y F
t = α (1− κ)

(
PF,t

PT,t

)−η (
PT,t

Pt

)−δ

Ct + (1− α∗) (1− κ∗)
(

PF,t

P ∗
T,t

)−η∗ (P ∗
T,t

P ∗
t

)−δ∗

C∗
t =

= α (1− κ)S
−(1−α)η
t X−κδ

t Ct + (1− α∗) (1− κ∗)S−α∗η∗

t X∗
t
−κ∗δ∗C∗

t

C
C∗ = w

1−w

yHt = w̃ct + (1− w̃) c∗t − [w̃αη + (1− w̃) (1− α∗) η∗] st − w̃κδxt − (1− w̃)κ∗δ∗x∗
t

yF∗
t = w̃∗ct + (1− w̃∗) c∗t + [w̃∗ (1− α) η + (1− w̃∗)α∗η∗] st − w̃∗κδxt − (1− w̃∗)κ∗δ∗x∗

t

w̃ =
w (1− α) (1− κ)

w (1− α) (1− κ) + (1− w)α∗ (1− κ∗)
w̃∗ =

wα (1− κ)

wα (1− κ) + (1− w) (1− α∗) (1− κ∗)

YN,t = CN,t = κ

(
PN,t

Pt

)−δ

Ct Y ∗
N,t = C∗

N,t = κ∗
(
P ∗
N,t

P ∗
t

)−δ∗

C∗
t

YN,t = κX
(1−κ)δ
t Ct Y ∗

N,t = κ∗ (X∗
t )

(1−κ∗)δ∗ C∗
t

yNt = (1− κ) δxt + ct yN∗
t = (1− κ∗) δ∗x∗

t + c∗t

aTt aNt

aTt aNt yTt yNt

it = ρ+ (1− γρ) (γππ̃t + γyỹt) + γρit−1
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yF∗
t = w̃∗ct + (1− w̃∗) c∗t + [w̃∗ (1− α) η + (1− w̃∗)α∗η∗] st − w̃∗κδxt − (1− w̃∗)κ∗δ∗x∗

t

w̃ =
w (1− α) (1− κ)

w (1− α) (1− κ) + (1− w)α∗ (1− κ∗)
w̃∗ =

wα (1− κ)

wα (1− κ) + (1− w) (1− α∗) (1− κ∗)

YN,t = CN,t = κ

(
PN,t

Pt

)−δ

Ct Y ∗
N,t = C∗

N,t = κ∗
(
P ∗
N,t

P ∗
t

)−δ∗

C∗
t

YN,t = κX
(1−κ)δ
t Ct Y ∗

N,t = κ∗ (X∗
t )

(1−κ∗)δ∗ C∗
t

yNt = (1− κ) δxt + ct yN∗
t = (1− κ∗) δ∗x∗

t + c∗t

aTt aNt

aTt aNt yTt yNt

it = ρ+ (1− γρ) (γππ̃t + γyỹt) + γρit−1

it t ỹt π̃t

γρ ∈ (0; 1) γπ > 1, γy > 0

γπ > 1

π̃t =

ˆ 1

0

πj
tdj = wπt + (1− w) π∗

t

ỹt =

ˆ 1

0

ỹjtdj = wỹt + (1− w) ỹ∗t

mrst

wt − pt mrst

mrst ≡
−∂U(ct,nt)

∂nt

∂U(ct,nt)
∂ct

=
σ

1− h
(ct − hct−1) + φnt + εlt − εdt

nt = NN

N
nN
t + NH

N
nH
t =

Y N

AN

Y N

AN +Y T

AT

nN
t +

Y T

AT

Y N

AN +Y T

AT

nH
t ≈

≈ κnN
t + (1− κ)nH

t = κyNt + (1− κ) yHt − κaNt − (1− κ) aHt − κεNt − (1− κ) εH
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3

it t ỹt π̃t

γρ ∈ (0; 1) γπ > 1, γy > 0

γπ > 1

π̃t =

ˆ 1

0

πj
tdj = wπt + (1− w) π∗

t

ỹt =

ˆ 1

0

ỹjtdj = wỹt + (1− w) ỹ∗t

mrst

wt − pt mrst

mrst ≡
−∂U(ct,nt)

∂nt

∂U(ct,nt)
∂ct

=
σ

1− h
(ct − hct−1) + φnt + εlt − εdt

nt = NN

N
nN
t + NH

N
nH
t =

Y N

AN

Y N

AN +Y T

AT

nN
t +

Y T

AT

Y N

AN +Y T

AT

nH
t ≈

≈ κnN
t + (1− κ)nH

t = κyNt + (1− κ) yHt − κaNt − (1− κ) aHt − κεNt − (1− κ) εH

Nj

εw t Nt

Nt ≡

[(
1

w

) 1
εw

(ˆ w

0

N
εw−1
εw

j,t dj

)] εw
εw−1

Wt ≡
[
1

w

ˆ w

0

W 1−εw
j,t dj

] 1
1−εw

1 − θw ∈ (0; 1)

ωw ∈ (0; 1)

πw
t = βEtπ

w
t+1 +

(1− θw) (1− βθw)

θw [1 + φεw]
[mrst − (wt − pt)]− ωw (βπt − πt−1)

εDt εTt εNt

εlt εit
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Nj

εw t Nt

Nt ≡

[(
1

w

) 1
εw

(ˆ w

0

N
εw−1
εw

j,t dj

)] εw
εw−1

Wt ≡
[
1

w

ˆ w

0

W 1−εw
j,t dj

] 1
1−εw

1 − θw ∈ (0; 1)

ωw ∈ (0; 1)

πw
t = βEtπ

w
t+1 +

(1− θw) (1− βθw)

θw [1 + φεw]
[mrst − (wt − pt)]− ωw (βπt − πt−1)

εDt εTt εNt

εlt εit



Estimation

WORKING PAPER No. 86 27

4

AEtxt+1 = Bxt +Cεt

xt = Mxt−1 +Nεt

Mn1×n1 (A,B,C) Nn1×n1 (A,B,C) n1

εt = Φεt−1 + ξt

Φ ε ∼ N (0,D)

T R

[
x1,t

ft

]
=

[
I −N

0 I

]−1 [
M 0

0 Φ

]

︸ ︷︷ ︸
T

[
x1,t−1

ft−1

]
+

[
I −N

0 I

]−1 [
0

I

]

︸ ︷︷ ︸
R

εt

yt = Zx1,t + d+ εt

εt ∼ N (0,H) d Z

y x1,t

yH yN

yF yN∗ c c∗ πH πN πF πN∗ i ∆w ∆w∗

at|t−1 = Tat−1

Pt|t−1 = TPt−1T
T +RDRT

yt|t−1 = Zat|t−1 + d

υt = yt − yt|t−1

AEtxt+1 = Bxt +Cεt

xt = Mxt−1 +Nεt

Mn1×n1 (A,B,C) Nn1×n1 (A,B,C) n1
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εt = Φεt−1 + ξt

Φ ε ∼ N (0,D)

T R

[
x1,t

ft

]
=

[
I −N

0 I

]−1 [
M 0

0 Φ

]

︸ ︷︷ ︸
T

[
x1,t−1

ft−1

]
+

[
I −N

0 I

]−1 [
0

I

]

︸ ︷︷ ︸
R

εt

yt = Zx1,t + d+ εt

εt ∼ N (0,H) d Z

y x1,t

yH yN

yF yN∗ c c∗ πH πN πF πN∗ i ∆w ∆w∗

at|t−1 = Tat−1

Pt|t−1 = TPt−1T
T +RDRT

yt|t−1 = Zat|t−1 + d

υt = yt − yt|t−1

εt = Φεt−1 + ξt

Φ ε ∼ N (0,D)

T R

[
x1,t

ft

]
=

[
I −N

0 I

]−1 [
M 0

0 Φ

]

︸ ︷︷ ︸
T

[
x1,t−1

ft−1

]
+

[
I −N

0 I

]−1 [
0

I

]

︸ ︷︷ ︸
R

εt

yt = Zx1,t + d+ εt

εt ∼ N (0,H) d Z

y x1,t

yH yN

yF yN∗ c c∗ πH πN πF πN∗ i ∆w ∆w∗

at|t−1 = Tat−1

Pt|t−1 = TPt−1T
T +RDRT

yt|t−1 = Zat|t−1 + d

υt = yt − yt|t−1

Ft = ZPt|t−1Z
T +H

εt εt

L [y,A,B,C,Φ,D,H,d] = −Tn

2
ln (2π)− 1

2
ln |D|+ T

2

T∑
t=1

ln |Ft| −
1

2

T∑
t=1

υT
t F

−1
t υt

A B C Φ D

d H

D
(
θ̂
)
=

(
− ∂2L
∂ [θ]2

)−1

θ̂
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4

Ft = ZPt|t−1Z
T +H

εt εt

L [y,A,B,C,Φ,D,H,d] = −Tn

2
ln (2π)− 1

2
ln |D|+ T

2

T∑
t=1

ln |Ft| −
1

2

T∑
t=1

υT
t F

−1
t υt

A B C Φ D

d H

D
(
θ̂
)
=

(
− ∂2L
∂ [θ]2

)−1

θ̂

•

•

•

•

•

•
∆et

•
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•

•

•

•

•

•
∆et

•

Γh

Γσ

Γs

Γx

Γ∗
x

Γω

Γθ

Γω

Γθ

Γω

Γθ

Γφ

ŷHt = Γhy
H
t−1 + (1− Γh) y

H
t+1 − Γi (it − Etπt+1 − ρ) + (1− w̃)

(
c∗t − h

1+hc
∗
t−1 − 1

1+hEtc
∗
t+1

)
+

−Γs

(
st − h

1+hst−1 − 1
1+hEtst+1

)
− Γx

(
xt − h

1+hxt−1 − 1
1+hEtxt+1

)
− Γ∗

x

(
x∗
t − h

1+hx
∗
t−1 − 1

1+hEtx
∗
t+1

)

s π̂s
t = Γω

s π
H
t−1 +

θs

θs+ωsπ
s
t+1 + Γθ

smcst

π̂W
t = Etπ

W
t+1 − ωW

(
πC
t − πC

t−1

)
+ Γθ

W

[
σ̂

1−ĥ

(
ct − ĥct−1

)
− (wt − pt)

]
+ Γφ

W yt

•

•

•

•
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4

•

•

•

•

•

•
∆et

•

yH

yN

c

πH

πN

πW

i

∆e

yH yN c πH πN πW i ∆e

yH yN c πH πN πW i ∆e

yH yN c πH πN πW i ∆e

0.01 0.05
0.10

•

�it = ˆρSK (it − i∗t ) + �̂it

ˆρSK = −0.031 0.02

�̂it i2009Q1 = i∗2009Q1

α α∗



Estimation

N a t i o n a l  B a n k  o f  P o l a n d32

4

yH yN c πH πN πW i ∆e

yH yN c πH πN πW i ∆e

yH yN c πH πN πW i ∆e

0.01 0.05
0.10

•

�it = ˆρSK (it − i∗t ) + �̂it

ˆρSK = −0.031 0.02

�̂it i2009Q1 = i∗2009Q1

α α∗

yH yN c πH πN πW i ∆e

yH yN c πH πN πW i ∆e

yH yN c πH πN πW i ∆e

0.01 0.05
0.10

•

�it = ˆρSK (it − i∗t ) + �̂it

ˆρSK = −0.031 0.02

�̂it i2009Q1 = i∗2009Q1

α α∗

yH yN c πH πN πW i ∆e

yH yN c πH πN πW i ∆e

yH yN c πH πN πW i ∆e

0.01 0.05
0.10

•

�it = ˆρSK (it − i∗t ) + �̂it

ˆρSK = −0.031 0.02

�̂it i2009Q1 = i∗2009Q1

α α∗

κ

β

φW 3.0

h

φ 1/σ

ω θ

0.66

h 0.57

0.84

h

0.62 0.38

0.742

0.01 0.12

0.82

0.004

0.198 0.691



Estimation

WORKING PAPER No. 86 33

4

κ

β

φW 3.0

h

φ 1/σ

ω θ

0.66

h 0.57

0.84

h

0.62 0.38

0.742

0.01 0.12

0.82

0.004

0.198 0.691

0.58 0.38 0.72 0.48

0.51 0.69

θW = 0.28

0.62 0.89

σ = 3.90 2.59

φ

η = 0.52 η∗ = 1.73 η =

0.40 η∗ = 1.44



Estimation

N a t i o n a l  B a n k  o f  P o l a n d34

4
0.58 0.38 0.72 0.48

0.51 0.69

θW = 0.28

0.62 0.89

σ = 3.90 2.59

φ

η = 0.52 η∗ = 1.73 η =

0.40 η∗ = 1.44

α

α∗

κ

β

η

η∗

δ

σ

φ

h

ωT

ωN

ωW

θT

θN

θW

γπ
γy

γρ

ρc
ρT
ρNT

ρw
ρi

ρi
σ2
c

σ2
πT

σ2
πNT

σ2
πNT

σ2
i

σ2
e

Parameters \ Region PL SK EA

fl



Estimation

WORKING PAPER No. 86 35

4

0.58 0.38 0.72 0.48

0.51 0.69

θW = 0.28

0.62 0.89

σ = 3.90 2.59

φ

η = 0.52 η∗ = 1.73 η =

0.40 η∗ = 1.44

1

δ 1.65 1.10

• 1−h
σ

•
w̃αη + (1− w̃) (1− α∗) η∗

1

δ 1.65 1.10

• 1−h
σ

•
w̃αη + (1− w̃) (1− α∗) η∗



Estimation

N a t i o n a l  B a n k  o f  P o l a n d36

4

(0.017; 0.064)
(0.012; 0.068)

(0.080; 0.064)
(0.058; 0.233)

(0.497; 1.150)
(0.435; 1.212)

(0.747; 1.278)
(0.697; 1.332)

(0.022; 0.082)
(0.016; 0.092)

(0.087; 0.225)
(0.067; 0.240)



Adjustment dynamics under EMU: IRF analysis

WORKING PAPER No. 86 37

5

1

C N

0.6%

1

C N

0.6%σ



Adjustment dynamics under EMU: IRF analysis

N a t i o n a l  B a n k  o f  P o l a n d38

5

0
5

10
15

20
−0

.20

0.
2

0.
4

0.
6

ou
tp

ut
 T

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

0
5

10
15

20
−0

.50

0.
51

ou
tp

ut
 N

T
PL

−9
0%

C
I

PL PL
−9

0%
C

I
SK

−9
0%

 C
I

SK SK
−9

0%
C

I

0
5

10
15

20
−0

.50

0.
51

co
ns

um
pt

io
n

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

0
5

10
15

20
−0

.1

−0
.0

50

0.
050.

1

0.
15

in
fla

tio
n 

T
PL

−9
0%

C
I

PL PL
−9

0%
C

I
SK

−9
0%

 C
I

SK SK
−9

0%
C

I

0
5

10
15

20
−0

.0
50

0.
050.

1

0.
15

in
fla

tio
n 

N
T

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

0
5

10
15

20
−0

.20

0.
2

0.
4

0.
6

te
rm

s 
of

 tr
ad

e
PL

−9
0%

C
I

PL PL
−9

0%
C

I
SK

−9
0%

 C
I

SK SK
−9

0%
C

I

0
5

10
15

20
−0

.1

−0
.0

50

0.
050.

1
in

te
rn

al
 te

rm
s 

of
 tr

ad
e

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

0
5

10
15

20
−0

.10

0.
1

0.
2

0.
3

0.
4

re
al

 w
ag

e

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I



Adjustment dynamics under EMU: IRF analysis

WORKING PAPER No. 86 39

5

σ



Adjustment dynamics under EMU: IRF analysis

N a t i o n a l  B a n k  o f  P o l a n d40

5

0
5

10
15

20
−101234

ou
tp

ut
 T

0
5

10
15

20
−1

−0
.50

0.
5

ou
tp

ut
 N

T

0
5

10
15

20
−0

.0
20

0.
02

0.
04

0.
06

0.
080.

1
co

ns
um

pt
io

n

0
5

10
15

20
−1

.5−1

−0
.50

0.
51

in
fla

tio
n 

T

0
5

10
15

20
−0

.3

−0
.2

−0
.10

0.
1

in
fla

tio
n 

N
T

0
5

10
15

20
−3−2−101

te
rm

s 
of

 tr
ad

e

0
5

10
15

20
−3−2−101

in
te

rn
al

 te
rm

s 
of

 tr
ad

e

0
5

10
15

20
−2

−1
.5−1

−0
.50

0.
51

re
al

 w
ag

e

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I



Adjustment dynamics under EMU: IRF analysis

WORKING PAPER No. 86 41

5

0
5

10
15

20
−0

.50

0.
5

ou
tp

ut
 T

0
5

10
15

20
−0

.50

0.
51

ou
tp

ut
 N

T

0
5

10
15

20

−0
.1

5

−0
.1

−0
.0

50

0.
050.

1

0.
150.

2
co

ns
um

pt
io

n

0
5

10
15

20
−0

.3

−0
.2

−0
.10

0.
1

0.
2

in
fla

tio
n 

T

0
5

10
15

20
−2

−1
.5−1

−0
.50

0.
51

in
fla

tio
n 

N
T

0
5

10
15

20
−0

.8

−0
.6

−0
.4

−0
.20

0.
2

te
rm

s 
of

 tr
ad

e

0
5

10
15

20
−0

.20

0.
2

0.
4

0.
6

0.
81

1.
2

in
te

rn
al

 te
rm

s 
of

 tr
ad

e

0
5

10
15

20
−2

−1
.5−1

−0
.50

0.
51

re
al

 w
ag

e

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I



Adjustment dynamics under EMU: IRF analysis

N a t i o n a l  B a n k  o f  P o l a n d42

5

0
5

10
15

20
−1

.2−1

−0
.8

−0
.6

−0
.4

−0
.20

0.
2

ou
tp

ut
 T

0
5

10
15

20
−0

.8

−0
.6

−0
.4

−0
.20

0.
2

ou
tp

ut
 N

T

0
5

10
15

20
−0

.4

−0
.3

−0
.2

−0
.10

co
ns

um
pt

io
n

0
5

10
15

20
−0

.2

−0
.10

0.
1

0.
2

0.
3

0.
4

0.
5

in
fla

tio
n 

T

0
5

10
15

20
−0

.20

0.
2

0.
4

0.
6

0.
8

in
fla

tio
n 

N
T

0
5

10
15

20
−0

.20

0.
2

0.
4

0.
6

0.
81

1.
2

te
rm

s 
of

 tr
ad

e

0
5

10
15

20
−0

.6

−0
.5

−0
.4

−0
.3

−0
.2

−0
.10

0.
1

in
te

rn
al

 te
rm

s 
of

 tr
ad

e

0
5

10
15

20
−0

.20

0.
2

0.
4

0.
6

0.
8

re
al

 w
ag

e

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I

PL
−9

0%
C

I
PL PL

−9
0%

C
I

SK
−9

0%
 C

I
SK SK

−9
0%

C
I



MCI-ratio and adjustment to permanent interest rate shock

WORKING PAPER No. 86 43

6

it

it ρ

ct =
h

1+h
ct−1 +

1
1+h

Etct+1 − 1−h
(1+h)σ

(it − Etπt+1) +
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(1+h)σ
(εd,t − Etεd,t+1)

∆i ≡ ρ − ρ∗
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(1+h)σ

(it − Etπt+1) +
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[εd,t − Etεd,t+1 −∆i]
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∆i = −0.25

ρc = 0.962
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