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Appendix for Online Use

E Alternative VAR ldentification and Alternative Shocks

E.1 SPAIN - ¢, news shock - alternative VAR

Figure E.1: SPAIN - Impulse responses to a 1% innovation in the ¢.; news shock - alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are

the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.



Figure E.2: SPAIN - Forecast Error Variance (FEV) - ¢+ news shock - alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.1: SPAIN - Maximum Forecast Error Variance (FEV) - ¢+ news shock; alternative VAR

Spain ¢: GDP, C, I, IBEX35 X, X, X,
Median contribution 0.41  0.27 0.06 0.46 021 022 023 0.62
Year 10 5 10 5 1 5 7 6




E.2 Germany - ¢, news shock - alternative VAR

Figure E.3: GERMANY - Impulse responses to a 1% innov. in the ¢+ news shock; alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.



Figure E.4: GERMANY - Forecast Error Variance (FEV) - ¢,+ news shock; alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.2: GERMANY - Maximum Forecast Error Variance (FEV) - ¢+ news shock; alt. VAR

Germany g+ GDP C I, DAX X, X, X,
Median contribution 0.32 0.38 0.41 0.20 0.11 0.19 0.41 0.12
Year 10 1 1 6 10 4 5 10




E.3 Spain - ¢, news shocks - benchmark var

Figure E.5: SPAIN - Impulse responses to a 1% innovation in the gs; news shock; benchmark VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.



Figure E.6: SPAIN - Forecast Error Variance (FEV) - g5 news shock; benchmark VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.3: SPAIN - Maximum Forecast Error Variance (FEV) - ¢5 news shock benchmark VAR

Spain gst GDP Consumption Investment Hours X, X, X,
Median contribution 0.40 0.32 0.06 0.55 0.11 0.36 0.30 0.80
Year 10 4 10 4 10 3 7 3




E.4 Germany - ¢, news shocks - benchmark var

Figure E.7: GERMANY - Impulse responses to a 1% innov. in the ¢s news shock; benchmark VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are

the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.



GERMANY - Forecast Error Variance (FEV) - ¢5; news shock; benchmark VAR

Figure E.8:
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes

are percentage.

Table E.4: GERMANY - Maximum Forecast Error Variance (FEV) - g5 news shock; benchmark

VAR
Germany gst GDP Consumption Investment Hours X, X X,
Median contribution 0.32 0.44 0.39 0.38 0.29 053 0.17 0.11
Year 10 2 9 1 4 10 10




E.5 Spain - ¢, news shock - Alternative VAR

Figure E.9: SPAIN - Impulse responses to a 1% innovation in the gs news shock; alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are

the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.



Figure E.10: SPAIN - Forecast Error Variance (FEV) - ¢4 news shock - alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.5: SPAIN - Maximum Forecast Error Variance (FEV) - ¢4 news shock; alternative VAR

Spain gss GDP Consumption Investment X, X, X, IBEX 35
Median contribution 0.41 0.14 0.11 0.34 0.17 0.11 0.72 0.15
Year 10 3 10 5 10 10 4 10

10



E.6 Germany - ¢, news shock - Alternative VAR

Figure E.11: GERMANY - Impulse responses to a 1% innov. in gs news shock - alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are

the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.
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Figure E.12: GERMANY - Forecast Error Variance (FEV) - g5 news shock; alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.6: GERMANY - Maximum Forecast Error Variance (FEV) - ¢5 news shock; alt. VAR

Germany qgst GDP Consumption Investment X, X, X, DAX
Median contribution 0.30 0.24 0.27 0.13 0.22 0.38 0.20 0.38
Year 10 10 10 10 10 10 10 8

12



E.7 Spain - ¢, news shock - benchmark VAR

Figure E.13: SPAIN - Impulse responses to a 1% innovation in the g; news shock; benchmark VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are

the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.
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Figure E.14: SPAIN - Forecast Error Variance (FEV) - g.; news shock; benchmark VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.7: SPAIN - Maximum Forecast Error Variance (FEV) - g.; news shocks; benchmark VAR

Spain get GDP  Consumption Investment Hours X, X, X,
Median contribution 0.60 0.52 0.68 0.27 0.25 039 0.39 0.08
Year 10 10 10 10 1 10 2 10

14



E.8 Germany - ¢, news shock - benchmark VAR

Figure E.15: GERMANY - Impulse responses to a 1% innov. in g, news shock; benchmark VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.
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Figure E.16: GERMANY - Forecast Error Variance (FEV) - gt news shock; benchmark VAR

e
GER q, (10% GER GDP
g 001
S 0.005
o
0 L L L L ]
2 4 6 8 10
years
GER Consumption GER Investment
£
3
g

= 3} —
c < 0
@ 2 @
o1 © .0.02
@ () s o)
Q4 - | Q -0.04 ‘
2 4 6 8 10
years
r
GER Xt
E E O ...........................................................
g $.001 Ut ————
2. B ————
2 4 6 8 10
years

Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are

the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.8: GERMANY - Maximum Forecast Error Variance (FEV) - ¢.; news shock; bench. VAR

Germany get GDP  Consumption Investment Hours X, X, X,
Median contribution 0.59 0.14 0.24 0.16 0.09 027 0.18 0.26
Year 10 10 5} 10 10 1 10 9
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E.9 Spain - ¢, news shock - alternative VAR

Figure E.17: SPAIN - Impulse responses to a 1% innovation in the g.; news shock; alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.
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Figure E.18: SPAIN - Forecast Error Variance (FEV) - ¢t news shock - alternative VAR

ks SP Rel P Equipment ks SP GDP

£ £

o o

6 05 F  vereermrreier s é 05 F vorerrmmrre

s s e

5 0 ; : : ‘ 5 0 ; : : ‘

g o 2 4 6 8 10 g o 2 4 6 8 10
years years

fraction explained
o
(6]

fraction explained
o
(6]

[0S T R LR R PR

fraction explained
o
(6]

fraction explained

years years

IBEX 35

0.5 F vt e el

fraction explained
o
3

fraction explained

Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.9: SPAIN - Maximum Forecast Error Variance (FEV) - ¢.; news shock; alternative VAR

Spain get GDP Consumption Investment X, X, X, IBEX 35
Median contribution 0.67 0.32 0.57 0.11 0.24 0.26 0.27 0.32
Year 10 10 10 10 10 1 1 10
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E.10 Germany - ¢, news shock - alternative VAR

Figure E.19: GERMANY - Impulse responses to a 1% innov. in g.; news shock; alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.
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Figure E.20: GERMANY - Forecast Error Variance (FEV) - g.; news shock; alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.10: GERMANY - Maximum Forecast Error Variance (FEV) - ¢, news shock; alternative
VAR

Germany get GDP  Consumption Investment X, X, X, DAX
Median contribution 0.56  0.22 0.28 0.14 0.19 0.22 0.17 0.55
Year 10 10 4 10 10 10 10 1
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E.11 Spain - HPI news shock - benchmark VAR with housing price news shock

Figure E.21: SPAIN - Impulse responses to a 1% innov. in the HPI news shock; benchmark VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are

the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.
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Figure E.22: SPAIN - Forecast Error Variance (FEV) - HPI news shock - benchmark VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.11: SPAIN - Maximum Forecast Error Variance (FEV) - HPI news shock; benchmark VAR

Spain HPI GDP Consumption Investment X, X, X, IBEX 35
Median contribution 0.73 0.73 0.66 0.57 0.18 0.33 0.40 0.57
Year 10 10 10 9 1 10 9 10
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E.12 Spain - HPI news shock - alternative with HPI news shock and RPI in VAR

Figure E.23: SPAIN - Impulse responses to a 1% innov. in the HPI news shock; alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes

are percentage deviations.
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Figure E.24: SPAIN - Forecast Error Variance (FEV) - HPI news shock - alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.12: SPAIN - Maximum Forecast Error Variance (FEV) - HPI news shock; alternative VAR

HPI GDP Consumption Investment ¢, X, X Xe
Median contribution 0.55 0.58 0.54 0.40 0.07 0.14 0.28 0.46
Year 10 10 10 10 10 10 10 10
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E.13 Spain - HPI news shock - benchmark with RPI and alternative HPI in VAR

Figure E.25: SPAIN - Impulse responses to a 1% innov. in the RPI news shock; alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are

the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage deviations.
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Figure E.26: SPAIN - Forecast Error Variance (FEV) - RPI news shock - alternative VAR
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Notes: Median responses to a news shock on relative prices of residential investment (solid line). The shaded gray areas are
the 16% and 84% posterior bands generated from the posterior distribution of VAR parameters. The units of the vertical axes
are percentage.

Table E.13: SPAIN - Maximum Forecast Error Variance (FEV) - RPI news shock; alternative VAR

g+ GDP Consumption Investment HPI X, X, X,
Median contribution 0.41 0.37 0.09 0.53 0.28 0.63 0.34 0.33
Year 10 4 8 5 4 7 6 3
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Figure E.27: Spain — The identified news shocks on residential RPI from 10 to 15 periods (years)
truncation horizon.
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Table E.14: Two sample Kolmogorov-Smirnov test for residential RPI news shock from 10 to 15
truncation periods.

Truncation period 11 12 13 14 15

Statistic K-S Test  0.068 0.068 0.068 0.091 0.091
p-value 0.999 0999 0.999 0.990 0.990
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Appendix for Online Use

F Theoretical Model

F.1 ¢, News Shock

SPAIN vs GERMANY
a, News Shock
X

Figure F.1: ¢+ news shock effects on all model’s variables

Figure F.1 shows the overall IRFs of model’s variables following a news shock on the relative prices of residential investment

increases of 1%.
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F.2 ¢, News Shock - all var

SPAIN vs GERMANY
q News Shock
X

Figure F.2: g5 news shock effects on all model’s variables

Figure F.2 shows the overall IRFs of model’s variables following a news shock on the relative prices of business structures

increases of 1%.
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F.3 ¢.., News Shock - all var

SPAIN vs GERMANY
q, News Shock
X

0.5

Figure F.3: ¢o; news shock effects on all model’s variables

Figure F.3 shows the overall IRFs of model’s variables following a news shock on the relative prices of equipment investment

decreases of 1%.
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F.4 A, news shock

SPAIN vs GERMANY
A‘ News Shock
X

0.6

.
- Ger

06 03 05 0.04
‘ —sp / —sp
04 ! —-—-Ger 0.02 /

Figure F.4: A; News Shock

Fig. F.4 shows the IRFs model variables following a news shock on the home production neutral progress of a magnitude of 1%

31



F.5 TFP vs residential RPI news shock — Spain and Germany
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Figure F.5: TFP vs residential RPI News Shock — Spain

Fig. F.5 shows the IRFs of model variables following a news shock either on TFP or the residential RPI of a magnitude of 1%.
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Figure F.6: TFP vs residential RPI News Shock — Germany

Fig. F.6 shows the IRFs of model variables following a news shock either on TFP or the residential RPI of a magnitude of 1%.
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F.6 ¢, News Shock - Response for different ¢’s (Intertemporal labor supply elast.).

Figure F.7: Model responses for different ¢’s Spain vs Germany
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(c) Physical Capital types

Figure F.7 shows the IRFs of model variables following a residential RPI news shock of a magnitude of 1%, for different values

of 6 in Spain vs Germany.
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Figure F.8: Model responses for different ¢’s Germany vs Spain
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(c) Physical Capital types

Figure F.8 shows the IRFs of model variables following a residential RPI news shock of a magnitude of 1%, for different values

of # in Germany vs Spain.
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Appendix for Online Use

G Model Details

The model uses the class of preferences proposed by Jaimovich and Rebelo (2009) that have the ability to parameterize the
strength of the short-run wealth effect on the labor supply. In so doing, these preferences nest two classes of utility functions:
those characterized in King et al. (1988) - (when parameter v = 1) - and in Greenwood et al. (1988) (v = 0). Parameter 0 helps

to generate a rise in hours worked in response to positive news. Therefore, we consider:

l1—0o
<Ct - 1/)Nt9Xt> -1
U(Ct, Nt,xt) = where x: = ngijf’. (G.1)

1—0o

The presence of x+ makes preferences non-time-separable in consumption and hours worked. We assume N; = Nyt + Nypt, and

we introduce home production as:
Cp = (WO, + (1 —w)C )7 (G2)
where Cip¢ is market consumption. Finally, home production is given by:

Cre = An KL N7 (G.3)

Consequently, the utility function is:

l1—0o

1/m
<(‘“C;]1t +(1- W)C:t) — (Nt + Nrt)gnxt> -1

1—o0

(G.4)

U(Cmt, Crty Nmt, Nrt, Xt) =

and the household budget constraint is

Cmt + (IetKeH»l + (Istht+1 + Q'rtKrt-l»l

= WiNmit + ret Ket + ¢ Kst + QSt(l - 6€)K€t + q.st(l - 6S)Kst + Q’r't(l - 57')K7't (G5)

The Planner solves:

ma tU(U Cmt, Crty Nmt, Nrt, ) G.6
Ct!Nt)th ;)ﬂ (Cmt, Crty Nmt, Nrt, Xt) (G.6)
s.t.:

Cimt + et Ket11 + qst Kst 11 + griKrp11

= WiNmt + ret Ket + rse Kst + QEt(l - Je)Ket + QSt(l - 6S)Kst + QTt(l - ah)Krt
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1—
xt =Cyx; =7,

1/n
Ct = (wC’:’m +(1-— w)C;’t) s
Cre = AKLT O NOr

Tt

Vi = Zy Koo KO N e ™%
Y = Ct + qetXet + QStht + q'rtXrt:
Xt = Xet + Xst + Xrt,

Ket+1 = eetXet + (1 - 6€)K6t7
Kst+1 = ®stht + (1 - 65)K5t7
K’r‘t+1 = @rtXrt + (1 - 5T)K7‘t7

Qet = 1/®et
qst = 1/®5t
qnt = 1/Opt

log Zy = (1 — pz)logbarZ + pz log Z:—1 +etZ,
log At = (1 — pa)logbarA+ palog As—1 + etA,
log get = (1 — pq, ) logbarge + pq. log get—1 + €3¢,
log gst = (1 — pq, ) log gs + pq, log gsi—1 + f°,
=(

news

loggrt = (1 — pg,.)10g G + pq, log gre—1 + €f" 4 7Y%,

G.1 The Household’s Maximization Problem

1—0

l1—0o
((WCTT’Z’Lt +(1- w)CZt)l/Tl — Y(Nmt + Nrt)G"Xt) — 1:|

max L:iﬁt{

Ct,Nt, Krt41,Ket+1,Kst41,X¢ =0

— At (Cmt + get Ket+1 + qst Kst4+1 + qre K41

— w¢ Nt — (Tet + Qet(l — 6@))Ket - (Tst + (Ist(l - 53))Kst - QTt(l - 51")Krt)

ol _ —
— i (xe = @+ 0= ) - (O - ekl N ) } @)

FOCs

oL
aCmt

: ((wCﬂlt + (1= W)Y — (Nt + Nyg)Pn Xt) WO (WO 4 (1 — W) )01

+ e (wcfngl(wc*;t +(1- w)C;’,,)”/"*lxi:f) =X (GB8)
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oL -7 _ _
9C,+ : (("-’C:izt +(1- W)Cgt)l/n — P (Nmt + NTt)Q"Xt) (1- “-’)C:]t 1("-’0th +(1- w)q’]t)l/n !
(10 = DO O, + (- WO ) =6 (G9)
oL ul m\1/n (2] - 6n—1
ON. . : (wcmt + (1 - w)C'rt) - w(Nmt + NTt) "Xt wen(Nmt + Nrt) n Xt = )\t’ll)t (GlO)
oc . (WCT, 4+ (1 — w)CINYT — h (Nt + Nyt )07 _gwe (Nt 4+ Nypg)on 1
N, mit rt mt rt) "Xt n{Nmt rt Xt
= &(0-AK NI Y (G
oL n ny1/ 0 - 0
W | (WCHe + (1 = w)CI) Y™ — Y (Nme + Nrt) ™ Xt W(Nmt + Npt)"™ + g =
t
B, [utﬂﬁ ((1 — N@C g + (1= w)C:?M)W/”xﬂ)] (G.12)
oL
EW :COmt + et Ket+1 + st Kst+1 + qre Kre 41
= Wt Nt + Tet Ket + 15t Kot + Qet(l - ae)Ket + QSt(l - as)Kst + qm(l - 57")Krt (G-13)
oL o
o Xt = (@OL (1 =@)C) T T (G.14)
oL _
ag Ot = A KO NGy (G.15)
t
oL Te + ge 1-— 6e
Ao = BBy | Ay Tt T et ) (G.16)
aI(et+l et
oL s +qs 1-96
: A\t = BE: /\t+1r 1 F ot 2) (G.17)
8Kst+1 qst
oL i1 (1 — dp (1= ) A1 K5 NT
‘At = BE [Am‘““() + €1 22 MMAAS (G.18)
OKri11 Grt art
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logZ: = (1 — pz)log Z + pz log Zy—1 + €2
log Ay = (1 —pa)logA+palog Ay_1 +eft
log get = pg. 10g get—1 + €7°
log gst = pg, log qst—1 + afs

log qrt = pq,. log grt—1 + ;" +epY*

G.2 The Firms problem:

Firm producing final good

max Ty = Ze K2 K% N} %% _poi Koy — rst Kot — weNome.
Ket,Kst,Nt
FOCs
oIl _ —e—as
C e Zy KO T KON e TN =gy
aKet
aHt e% as—1arl—ae—a
cas i KoK TN, €T =gyt
8Kst et st mt
oIl _ . —
T (- e — as) Ze KO T KO N Yo T — gy
ON
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(G.19)
(G.20)
(G.21)
(G.22)

(G.23)

(G.24)

(G.25)

(G.26)

(G.27)
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