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Appendix B: The optimality conditions of the NK model with a reduced number
of endogenous variables

1) Theory with zt = (ot, πt, nt, rt).

χt = Etχt+1 −
1

1 − h
Et(at+1 + ot+1 − ot) +

h

1 − h
(at + ot − ot−1) + rt − Etπt+1

πt = Etπt+1 β + kp

(
h

1 − h
(at + ot − ot−1) + (1 + σn) nt

)
+ kp (µt − χt)

ot = ζt + (1 − α) nt

rt = ρr rt−1 + (1 − ρr) (φy (at + ot − ot−1) + φpπt ) + εmpt

2) Theory with zt = (ot, πt, nt).

(1 + ρr)χt − ρrEtχt−1 = χt+1 −
1

1 − h
Et(at+1 + ot+1 − ot) + (

h+ ρr
1 − h

+ (1 − ρr)φy) (at + ot − ot−1)

− (
hρr

1 − h
) (at−1 + ot−1 − ot−2) + (ρr + (1 − ρr)φp) πt + empt − Etπt+1

πt = Etπt+1 β + kp

(
h

1 − h
(at + ot − ot−1) + (1 + σn) nt

)
+ kp (µt − χt)

ot = ζt + (1 − α)nt

3) Theory with zt = (rt, πt, nt).

χt = χt+1 −
1

1 − h
(at+1 + ζt+1 − ζt + (1 − α) (nt+1 − nt))

+
h

1 − h
(at + ζt − ζt−1 + (1 − α) (nt − nt−1)) + rt − πt+1

πt = πt+1 β + kp

(
h

1 − h
(at + ζt − ζt−1 + (1 − α) (nt − nt−1)) + (1 + σn) nt

)
+ kp (µt − χt)

rt = ρr rt−1 + (1 − ρr) (φy (at + ζt − ζt−1 + (1 − α) (nt − nt−1)) + φp πt) + εmpt
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4) Theory with zt = (ot, rt).

χt = (1 + β)χt+1 − βχt+2 −
1

1 − h
(at+1 + ot+1 − ot) +

β

1 − h
(at+2 + ot+2 − ot+1)

+ (
h

1 − h
) (at + ot − ot−1) − (

hβ

1 − h
) (at+1 + ot+1 − ot) + rt − βrt+1

− kp

(
h

1 − h
(at+1 + ot+1 − ot) + (1 + σn)

1

1 − α
(ot+1 − ζt+1)

)
− kp (µt+1 − χt+1)

rt = βrt+1 + ρrrt−1 − βρrrt + (1 − ρr)φy((at + ot − ot−1) − β(at+1 + ot+1 − ot))

+ (1 − ρr)φπ

(
kp

(
h

1 − h
(at + ot − ot−1) + (1 + σn)

1

1 − α
(ot − ζt)

)
+ kp (µt − χt)

)
+ εmpt − βεmpt+1

5) Theory with zt = (gt, nt) (assuming β−1 = (1 − ρr)φππ + ρr).

(1 + ρr)χt = ρrχt−1 + χt+1 +
1

1 − h
gt+1 + (

ρr + h

1 − h
+ (1 − ρr)φy)gt

− hρr
1 − h

gt−1 + εmpt + κp(
h

1 − h
gt + (1 + σn)nt) + κp(µt − χt)

gt = at + ζt + (1 − α)nt − ζt−1 − (1 − α)nt−1
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Appendix C: Additional graphs for the NK model
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Note: Parallel lines describe 95 % asymptotic tunnel for the hypothesis of zero autocorrelations.

Figure C.1: Autocorrelation function, innovations in (ot, πt, nt, rt) system.
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Note: Parallel lines delimit the 95 % asymptotic tunnel for the hypothesis of zero autocorrelations.

Figure C.2: Autocorrelation function, innovations in (ot, πt, nt) system.
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Note: Parallel lines delimit the 95 % asymptotic tunnel for the hypothesis of zero autocorrelations.

Figure C.3: Autocorrelation function, innovations in (πt, nt, rt) system.
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Note: The dashed regions report the profile of the identified set. The solid line reports the responses in the DGP.

Figure C.4: Responses to monetary policy shocks, (yt, πt, nt, rt) system.
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Note: Parallel lines describe the 95 % asymptotic tunnel for the hypothesis of zero cross correlations.

Figure C5: Cross correlation function, innovations in (gt, nt) system and structural shocks.
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Appendix D: The (linearized) equations of the extended Iacoviello model

rrt = rt − pit+1

yt = cyct + (1 − cy − ciiy − iy)cit + ciiyciit + iyit

cit = cit+1 − rrt

it − kt−1 = γ(it+1 − kt) +
(1 − γ(1 − δ)

ψ
(yt+1 − xt+1 − kt) + (

1

ψ
(ct − ct+1)

qt = γEqt+1 + (1 − γE)(yt+1 − xt+1 − ht) −mβ rrt − i1,t − (1 −mβ)(ct+1 − ct)

− φE(ht − ht−1 − γ(ht+1 − ht))

qt = γHqt+1 + (1 − γH)(jt − hiit) −miiβ rr + (1 −miiβ)(ciit − ωciit+1)

− φH(hiit − hiit−1 − βii(hiit+1 − hiit)

qt = βqt+1 + (1 − β)jt + ιht + ιiihiit + cit − betacit+1 +
phiH
hi

(h(ht − ht−1)

+ hii(hiit − hiit−1) − βh(ht+1 − ht) − βhii(hiit+1 − hiit))

bt = qt+1 + ht − rrt + i1,t

biit = qt+1 + hiit − rrt

yt =
η

η − (1 − ν − µ)
(at + νht−1 + µkt−1) −

1 − ν − µ

η − (1 − ν − µ)
(xt + αcit + (1 − α)ciit)

πt = βπt+1 − κxt + ut

kt = δit + (1 − δ)kt−1

bybt = cyct + qhy(ht − ht−1) + iyit +
by
β

(rt−1 + bt−1 − πt) − (1 − si− sii)(yt − xt)

biiybiit = ciiyciit + qhiiy(hiit − hiit−1) +
biiy
β

(biit−1 + rt−1 − πt) − sii(yt − xt)

rt = (1 − ρR)(1 + ρπ)πt−1 + ρy(1 − ρR)yt−1 + ρRrt−1 + eR

jt = ρjjt−1 + ejt
ut = ρuut−1 + eut
at = ρaat−1 + eat
i1,t = ρ1i1,t−1 + ei1t
tct = cyct + (1 − cy − ciiy − iy)cit + ciiyciit

tht = ht + hiit
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Note: The solid blue line represents responses to preference shocks in a theory with 5 disturbances. The red dashed

lines represent the 68% highest posterior responses to an identified house price shocks in a VAR with five variables

and data simulated from the model with 5 disturbances.

Figure D1: Responses to a Cholesky identified qt innovations in a 5 variable VAR and theoretical
preferences disturbances.
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Appendix E: The equations of extended Basu and Bundik model

yt + fixedcost = productionconstant(ztnt)
1−α(utkt−1)

α

ct + leverageratio(kt/rrt) = wtnt + det + leverageratio ∗ kt−1

wt = ((1 − η)/η)ct/(1 − nt)

vft = [utilityconstant ∗ at(cηt (1 − nt)
1−η)(1−σ)/θvf

+ β ∗ expvf1sigma
1/θvf
t ]θvf/(1−σ)

expvf1sigmat = vf1−σt+1

wtnt = (1 − α)(yt + fixedcost)/µt

rrkt ∗ ut ∗ kt−1 = α(yt + fixedcost)/µt

qt ∗ deltauprimet ∗ ut ∗ kt−1 = α(yt + fixedcost)/µt

kt = [(1 − deltaut) − φk/2(invt/kt−1 − δ0)
2]kt−1 + invt

deltaut = δ0 + δ1(ut − 1) + δ2/2(ut − 1)2

deltauprimet = δ1 + δ2(ut − 1)

sdft = β(at/at−1)((c
η
t (1 − nt)

1−η)/(cηt−1(1 − nt−1)
1−η))

1−σ
θvf

∗ (ct−1/ct)(vf
1−σ
t /expvf1sigmat−1)

1−1/θvf

1 = rrt ∗ sdft+1

piet+1 = rt ∗ sdft+1

1 = sdft+1(ut+1 ∗ rrkt+1 + qt+1[(1 − deltaut+1) − φk/2(invt+1/kt − δ0)
2

+ φk(invt+1/kt − δ0)(invt+1/kt)])/qt

1 = sdft+1(det+1 + pet+1)/pet

log rt = (1 − ρr)(log(rss) + ρpie log(piet/piess) + ρy log(yt/yt−1)) + ρr log(rt−1) + et

det = yt − wtnt − invt − φp/2(piet/piess− 1)2yt

− leverageratio ∗ (kt−1 − kt/rrt)

q−1
t = 1 − φk(invt/kt−1 − δ0)

φp(piet/piess− 1)(piet/piess) = (1 − θµ) + θµ/µt + sdft+1φp(piet+1/piess− 1)(yt+1/yt)(piet+1/piess)

profitt = (µt − 1)yt − fixedcost

expret = (det+1 + pet+1)/pet

expre2t = (det+1 + pet+1)
2/pe2t

varexpret = expre2t − expre2t

at = (1 − ρa)ass+ ρaat−1 + volat−1eat

volat = (1 − ρvola)volass+ ρvolavolat−1 + volvola ∗ evolat
zt = (1 − ρz)zss+ ρzzt−1 + volz ∗ ezt
et = (1 − ρe)ess+ ρbet−1 + voless ∗ eet
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