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Mussa Puzzle
® Real exchange rate (RER):
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Mussa Puzzle

Real exchange rate (RER):

&Pt

t

orin log changes Ag: = Ae; + 7} — ¢

Q:

e Mussa puzzle is some of the most convincing evidence for monetary
non-neutrality (Nakamura and Steinsson, 2018)

Often interpreted as evidence of nominal rigidities

e We show instead monetary policy transmission via risk premia
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Related Literature

® Empirical evidence
Frenkel & Levich (1975), Mussa (1986), Stockman (1983, 1988),
Baxter & Stockman (1989), Bordo (1993), Flood & Rose (1995),
Colacito & Croce (2013), Bergin, Glick & Wu (2014), Devereux &
Hnatkovska (2014), Berka, Devereux & Engel (2018)

— combine evidence on prices, quantities and asset prices

® Falsification of “conventional” models
Dedola & Leduc (2001), Chari, Kehoe & McGrattan (2002), Duarte
(2003), Monacelli (2004), Kollmann (2005)

— derive & estimate sufficient statistic for a large class of models

© Alternative model of non-neutrality
Krugman (1991), Davis, Nalewaik, Willen (2000), Jeanne & Rose (2002),
Devereux & Engel (2002), Alvarez, Atkeson & Kehoe (2007, 2009),
Bacchetta, Tille & van Wincoop (2012), Gabaix & Maggiori (2015)

— GE model with asset pricing endogenous to monetary policy
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Roadmap

@ Empirical patterns

@ Falsification of “conventional” models

© Alternative model of non-neutrality

O Quantitative evaluation



EMPIRICAL PATTERNS



Data

e Two datasets:

@ IMF's International Financial Statistics: monthly data on
exchange rates, inflation, production index, discount rates
and total share prices

® OECD: quarterly data on consumption, GDP and trade
— real variables, seasonally-adjusted
— net exports: nx = (X — M)/(X + M)
— log changes are annualized for comparability

e Dating the end of Bretton Woods:
— 1973:02 as the benchmark
— "“Nixon shock” in 1971:08 for robustness
— 1967-1971: a few jumps in NER

e Countries: France, Germany, ltaly, Japan, Spain, and the U.K.
Also Canada.



Macroeconomic Volatility

Figure: Standard deviations (triangular moving average)
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Macroeconomic Volatility

Figure: Standard deviations (triangular moving average)
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Macroeconomic Volatility

Figure: Standard deviations (triangular moving average)
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Cross-Country Evidence

Figure: Ratios of std under float vs. peg (with 90% HAC conf. intervals)
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Asset Prices
Figure: Std of stock market returns and discount rates
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General Model Setup

Two-country Open Economy model

Home Households:
t l1—0 1+
max Eg Ezﬂ <1_0Ct 771—&—@th )

st. PGty OBl <Wilet ) —<iD{B{+Ht+Tt

CES aggregator with home bias parameter v € (0, %)

Production:
Yt(l) = e Lt(l)

Monetary policy: ‘float’ is 7 = 0 and ‘peg' is Ae; =0
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Equilibrium Conditions

@ International risk sharing (financial market):

Et{U(ACt+1 —Aciyy) — Ath} = ¢
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Equilibrium Conditions

@ International risk sharing (financial market):

~

Et{U(ACtH —Aciy) - A%H} = Pt
= *Etgwl + RP:

® Intertemporal budget constraint:

iﬂt (éqt_(ct—cf)—ét) =0
t=0

=nXt

©® Goods market:
— allow for PCP/LCP/DCP and sticky wages

— any monetary rule, any shocks, any degree of openness ~y

Definition (Conventional models): monetary regime has real

effects via sticky prices only, and no effect on the risk premium Ve

10/22



Empirical Falsification

e Proposition 1: /n the Cole-Obstfeld case 0 = 60 =1,
in conventional models the equilibrium relationship

zz=o(ct —¢f)—qr

does not depend on the exchange rate regime.
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Empirical Falsification

e Proposition 1: /n the Cole-Obstfeld case 0 = 60 =1,
in conventional models the equilibrium relationship

zz=o(ct —¢f)—qr

does not depend on the exchange rate regime.

Figure: Ratio of std(J(Act—Ac:)—Aqt) under float vs. peg
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= Need a model with risk premium /Lﬁt endogenous to MP 11/22



ALTERNATIVE MODEL OF
NON-NEUTRALITY



Alternative Model

e Emphasize financial frictions instead of nominal rigidities
— switch off nominal rigidities altogether
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e Emphasize financial frictions instead of nominal rigidities
— switch off nominal rigidities altogether

e A particular model of UIP deviations:
— segmented asset markets
— limits to arbitrage and risk premium (CIP holds)
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Financial Market Equilibrium

e Financial intermediaries invest in a carry trade strategy:

1 Rs " &
+1 = t

max E;fd——exp| —w p+ :+1 ; Ek+1 = R: - Rtg

dfy w t+1 t+1
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Financial Market Equilibrium

e Financial intermediaries invest in a carry trade strategy:
1 Ri : &
max E; { —— exp T HER IR :+1ER:_Rtg
di' w t+1 t+1

e Lemma 2: (i) Optimal portfolio choice:

L
Iy — 1y — EtAet+1

* t 2

= — os = vars(Aeriq
t+1 (/J(Tg ’ e ( + )

(ii) Equilibrium in the financial market:

. . 2
it — if —EtAeri1 = x19r — Xobet1, X1, X2 X wog
e Monetary regime changes 02 = var;(Ae; 1)
— a source of non-neutrality, even without nominal rigidities
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General Equilibrium

@ International risk sharing:

Et{U(ACtH—AC:H)—Ath} = x1¥e—x2bty1, X1,X2 X wvg
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General Equilibrium

@ International risk sharing:
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General Equilibrium

@ International risk sharing:

Et{U(ACt—l-l_AC:-q-l)_Aqt-l—l} = x1¥r—X2bri1, X1, X2 X WO

® Flow budget constraint:
Bbei1 — by = nxe = (éQt —(ct—ct) — 51“)

©® Goods market clearing:

ct — ¢ = Ka(ar — a;) — VKqQt

Proposition 2: A change in the NER regime results in:

a) an arbitrary large increase in volatility of both nominal and
real exchange rates

b) a vanishingly small change in macro variables when ~ ~ 0.

14 /22



Exchange Rate Process

(a) IRF to ¢ (b) IRF to &
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e persistent 1y and 3; shocks both lead to a near-random-walk
exchange rate response
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Exchange Rate Process

(a) IRF to ¢ (b) IRF to 3¢

1.1 11
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Quarters Quarters

e persistent 1y and 3; shocks both lead to a near-random-walk
exchange rate response

e when x1 o wo? > 0: 1, dominates the variance of Ag;

e when x; o wo? ~ 0: Ag; only responds to 3; shocks
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Macro Volatility

@ Consumption — goods market clearing:
¢t — ¢; = Ka(ar — a;) — YKqQe
— when 7 is small, (a; — a;) is the main driver of (¢ — ¢)

independently of the volatility of Ag;

— similar results apply to other macro variables
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Macro Volatility

@ Consumption — goods market clearing:
¢t — ¢; = Ka(ar — a;) — YKqQe

— when 7 is small, (a; — a;) is the main driver of (¢ — ¢)
independently of the volatility of Ag;

— similar results apply to other macro variables

® Inflation — under float std(7;) = 0 and under peg:

std(me) = std(Agy) = 2 —std(A3,)
0 + vkq

© Interest rates — from the household Euler equations:

it — I: = Et{U(ACH_]_ — AC;:_]_) + (7Tt+]_ — 7T:<+1)}

16
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Additional Evidence
“Overidentification”
@® Forward premium puzzle

e UIP and CIP both hold under peg (Frankel and Levich 1975)
o UIP puzzle under float (Colacito and Croce 2013)

® Backus-Smith puzzle

o corr(Ag, Ac—Ac*) switches sign: + under peg, — under float
(Colacito and Croce 2013, Devereux and Hnatkovska 2014)

© Balassa-Samuelson effect

e no explanatory power under float (Engel 1999)
o works well under peg (Berka, Devereux and Engel 2018)

O Reserves and Turnover in FX market

17 /22



QUANTITATIVE EVALUATION



Quantitative Framework
Sticky wages and LCP sticky prices (on/off)
Capital with adjustment costs

Pricing-to-market & intermediate inputs

Shocks:
@ Productivity a; or monetary shocks 7"
@® Taste shock &;
© Financial shock

Taylor rule with a weight on nominal exchange rate
it = pmit—1+ (1 — pm)[@r7e + Oc(er — &)] + &/

— size of shocks calibrated to yield std(Ae;) = 0.12 under float
— ER regime §, calibrated to change std(Ae;) eightfold

Standard calibration

18 /22



Results
Table: Standard deviations

Ag: o(Ace — Acf) — g Agdp: i —if

peg float ratio peg float ratio peg float ratio peg float ratio

Data
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Table: Standard deviations

Results

Ag: o(Ace — Acf) — g Agdp: i —if
peg float ratio peg float ratio peg float ratio peg float ratio

Data 18 99 5.6 25 107 4.3 1.1 09 0.8 03 05 1.7
Models without UIP shock ¢

IRBC 154 154 1.0 93 093 1.0 150 150 1.0 04 14 33

NKOE-a 4.2 128 3.0 11.3 10.8 1.0 177 11.7 0.7 04 09 22

NKOE-m 15 113 75 20 20 1.0 78 82 10 07 13 19
Models with exogenous financial shock zi‘t:

IRBC 11.0 11.0 1.0 136 136 1.0 25 25 10 1.7 04 02

NKOE-a 22 119 53 14.0 13.2 0.9 145 21 0.1 21 04 02

NKOE-m 2.1 11.8 57 139 13.1 0.9 86 18 0.2 23 04 02
Models with endogenous financial shock y;1(02) - ¥

IRBC 3.0 11.0 36 1.5 13.6 9.1 25 25 1.0 02 04 19

NKOE-a 1.7 119 6.9 1.2 132 111 19 21 1.1 02 04 25

NKOE-m 14 118 8.2 05 131 273 15 18 1.2 03 04 16
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Results

Table: Variance decomposition in models w/ endogenous )¢

peg float
v & a/m v & a/m

Real exchange rate:
IRBC 1 23 76 92 3 5
NKOE-1 1 22 77 97 1 2
NKOE-2 1 4 95 97 1 2



Results

Table: Variance decomposition in models w/ endogenous )¢

peg float
v & a/m v & a/m

Real exchange rate:

IRBC 1 23 76 92 3 5
NKOE-1 1 22 77 97 1 2
NKOE-2 1 4 95 97 1 2

Consumption:
IRBC 0 1 99 15 1 84
NKOE-1 0 1 99 10 0 90
NKOE-2 0 1 99 13 0 87




Conclusion

Mussa puzzle is prime evidence of monetary non-neutrality

We argue, however, that it is a weak test of nominal rigidities

— sticky prices are neither necessary, nor sufficient

Instead, emphasize monetary policy transmission via risk
premia in segmented financial markets

Important for reassessing arguments in favor of float vs peg
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Alternative Models
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Alternative Models

Segmented markets
(This paper, Jeanne-Rose’02, AAK’09)

Expectation errors & Heterogeneous beliefs
(Gourinchas-Tornell’04, Bacchetta-vanWincoop’06)

Financial frictions

(Gabaix-Maggiori’15, Bruno-Shin’15, Brunnermeier-Sannikov’15)

Risk premium under complete markets
(Verdelhan’10, Colacito-Croce’11, Farhi-Gabaix’16)

Convenience yield (BiU)
(Engel’16, Valchev’16, JKL'18)

IRBC/NKOE

22 /29
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Monthly vs. Quarterly Series

(a) Monthly (Ag:, Aet) (b) Quarterly (Agqy, Ae;)
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< back to slides
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Correlations
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(a) U.S., quarterly data

(b) All countries, annual data
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Note: blue and red lines in (a) are constructed for the aggregate ToT,
while the green line corresponds to the non-petrolium ToT.
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Alternative Measure of NX

Figure: Std of NX-to-GDP

(a) Moving average

(b) Ratio of std: float vs. peg
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Reserves

Figure: std (AM) (quarterly data from IMF IFS)

(a) Aggregate (b) Individual countries
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Aet Aqy T — TF Ac; — Act
peg float  ratio peg float ratio peg float ratio peg  float  ratio
Canada 0.8 4.4 5.7* 15 47  3.0* 13 14 11 0.8 11 0.9
France 34 118 35* 37 118 32% 13 13 10 1.2 0.9 0.7%
Germany 24 123 5.0% 27 125 4.7 14 13 0.9 13 1.2 0.9
Italy 05 104 18.8*% 15 104  6.9* 14 19 1.3*% 1.0 11 1.0
Japan 08 117 13.8* 27 119  44% 27 28 10 11 13 12
Spain 4.4 108 2.5% 4.7 108  2.3* 27 26 0.9 1.2 1.0 0.8
UK. 41 115 2.8* 44 120 27* 17 25 15* 1.4 15 11
RoW 12 98 8.0 1.8 99 56* 13 14 11 0.9 0.9 1.0
Agdp: — Agdp Ay — Ay; Anxe o(Aci—Aci)-Aq:
peg float ratio peg float ratio peg float ratio peg float ratio
Canada 1.0 10 1.0 3.8 4.9 13 17 16 09 2.4 45 1.9%
France 1.2 10 0.8 53 5.6 11 15 14 0.9 4.4 122 2.7*
Germany 1.8 1.2 0.7* 6.7 6.0 0.9 18 17 09 39 137 35*
Italy 15 13 0.8 8.1 9.7 1.2 25 22 09 28 114 41*
Japan 15 13 0.8 55 5.0 0.9 24 22 0.9 2.8 131 4.7*
Spain 16 12 0.7% 101 104 1.0 54 21 04* 58 114 2.0*
U.K. 14 14 0.9 3.9 6.0 1.5% 22 19 0.9 52 118 2.2*
RoW 11 1.0 0.8 3.9 35 0.9 11 1.0 09 25 107 4.3*
s Act Agdp: Ay
peg float ratio peg  float  ratio peg float ratio peg float  ratio
Canada 1.3 14 11 0.8 0.9 11 09 09 1.0 4.1 5.1 1.2
France 11 13 1.2% 0.9 0.8 0.9 09 06 06* 4.2 5.4 1.3*
Germany 1.2 11 0.9 1.0 1.0 1.0 15 10 07 6.2 5.7 0.9
Italy 1.0 21 2.0% 0.7 0.8 1.2 1.3 10 0.8 7.5 95 1.3*
Japan 26 29 11 1.0 13 13 11 11 09 4.6 4.9 11
Spain 25 25 1.0 1.0 0.7 0.7 1.4 07 0.5% 10.1 10.1 1.0
UK. 16 26 1.6% 1.2 1.4 1.2 10 13 12 35 5.9 1.7*
u.s. 09 13 1.5% 0.7 0.8 11 09 10 11 2.9 2.9 1.0
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Correlations

Canada
France
Germany
Italy
Japan
Spain
U.K.

RoW

Agqy, Ner Aqe, Acy—Acf Aqe, Anxe Agdpe, Agdp; Ace, Act Act, Agdp:
peg float peg float peg float peg float peg float peg float
0.77 0.92 0.03 —-0.07 0.01  0.05 0.31 0.47 0.40 0.25 0.28 0.57
0.96 0.99 0.05 —0.08 023 0.12 0.09 030 —0.24 029 051 0.48
0.87 0.99 0.04 -0.19 -006 0.00 —0.01 028 —0.11 0.11 0.57 0.58
0.54 0.97 0.07 —-0.13 0.02 -0.01 0.04 017 -0.18 0.13 0.64 0.45
0.76 0.98 0.21 —0.00 0.03 021 —0.08 0.24 0.11 023 0.70 0.71
0.83 096 —0.09 -0.18 —0.06 0.16 0.05 0.09 —0.06 0.05 0.56 0.63
0.94 0.96 0.09 -0.10 -039 -0.16 —0.11 030 —0.02 0.22 0.59 0.71
0.80 0.98 005 -0.19 -020 021 —0.03 039 -0.11 031 0.68 0.72
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International Equilibrium
@ International risk sharing for j € J; N J¥

E, (Ct+1)0_ (C:+1>U 9, ef{ﬂ D{-s-l -0
G G Q1 Pii1/ Py

® Country budget constraint
=NX,

0Ce
tCt

* * 7P150Cf 0—1
Bt+1*’RtBt = PHtCHt - gtPFtCFt - 4(5 P )9_1 ‘St Q
thFt

©)BL,, is NFA position

EP =
— terms of trade S; = F L =~ ha

— where Byy1 = ZjeJt

©® Open economy Phillips curve: e.g. under PCP
Aqt = BEtAqt-i-l — kR [ (Ct — C:) + ")/quqt — Iiagt

relative excess demand

Kk, R =peg
kr = { and = (=NA=6A) (0 +¢)...

1 X
35 hs R = float

|
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Cointegration Relationship

Limiting cases

e Complete markets: j € J; N J{ for each state of the world

o(Acy — Acf) = Ag: — Agtt
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Cointegration Relationship

Limiting cases

e Complete markets: j € J; N J{ for each state of the world

o(Ac: — Ac) = Agr — AC:

e Financial autarky: NX; =0 results in

L 21=7)f-1
1—-2y

Ct — ¢ = at
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IRF under Alternative Regimes

* k.
qt Ct — G olct—cf) —a
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NER and SDF

——cov(Aey, Aey)
1.5 —— cov(Aey, 0 Ac; H

0.5+

OJ ______ So . e —— i

1960 1965 1970 1975 1980 1985 1990
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Segmented Financial Markets

@ Households in each country hold local-currency bonds only,
B:y1 and B}, respectively: J;NJf =0

B B;
;TH = B, + NX:(Q), ,;—il = B} — NX:(Q:)
t t
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Segmented Financial Markets

@ Households in each country hold local-currency bonds only,
B:y1 and B}, respectively: J;NJf =0

B B
L — B, + NX,(Qy), —H1 — B — NX(Q:)

R R;
® Noise (liquidity) traders with an exogenous demand
N " Net1 N4

T L— d e
R: n(e ) an Rt t R;‘
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Segmented Financial Markets

@ Households in each country hold local-currency bonds only,
B:y1 and B}, respectively: J;NJf =0

B B
L — B, + NX,(Qy), —H1 — B — NX(Q:)

R R;
® Noise (liquidity) traders with an exogenous demand
N " Net1 N4

—n(e” —1) and S
Rif n (e ) an Rt t R;‘

© Financial intermediaries invest in a carry trade strategy:

1 K’: 1 Fad Et
max E; { ——e — = , R .=R—R
d?f t{ w ( w'D2k+1 t+l>} . ' "

Diiy _ *
Re = m: dify

— m symmetric intermediaries with total demand

D
&+ for home bond
t

for foreign bond and D,‘?—:l =&
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Segmented Financial Markets

@ Households in each country hold local-currency bonds only,
B:y1 and B}, respectively: J;NJf =0

B B
L — B, + NX,(Qy), —H1 — B — NX(Q:)

R R;
® Noise (liquidity) traders with an exogenous demand
N " Net1 N4

—n(e” —1) and S
Rif n (e ) an Rt t R;‘

© Financial intermediaries invest in a carry trade strategy:

1 R: 1 Fad Et
max E; { ——e — = , R .=R—R
d?f t{ w ( wP2k+1 t+l>} . ' "

Diiy _ *
Re = m: dify

— m symmetric intermediaries with total demand

D
&+ for home bond
t

for foreign bond and D,‘?—:l =&

o Market clearing: Bf ; + D} ; + N ;=0
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Segmented Financial Markets

@ Households in each country hold local-currency bonds only,
Bit1 and B;, respectively: Jy N Jf =10

B B*
;;1 = B, 4+ NX:(Q:), ,;1 = B — NX,(Q:)
t t

® Noise (liquidity) traders with an exogenous demand

N " Ney1 N
=n(e¥ -1 d =-
rRe " (e ) an R & R;

©® Lemma 2: Optimal portfolio choice of intermediaries:
if —ir +EiAeri
wo2

* —_
t41 =
where iy = log R; and 02 = var,(Aesi1).

e Market clearing: Bf,; + Df,; + N ;=0
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Portfolio Choice

Objective function of arbitrageurs:

*

1 « o _ .« d ..
max E, {w <w(1 — e"tit)e ﬂ-HlP:) }  Xpyp =0 — if — Aepyq
Short periods: (x;, 1,75, 1) — (dX:, dP;) follows a Brownian motion

From lto's lemma:

max — - ex +1 24 £+w20‘§ 4 2 dt
P N e S N =

Solution:

1 2

d* _ ,Uzlt+§0'e+0'eyr*
x 2
P; wo?

Adopt asymptotics 02 ~ 0 and wo?/m = const:
1

wo/m

C n -
(’t — I — EtAeH»l) = Bwt = Ybii1
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Exchange Rate Process

e Lemma 3: Assuming 3;, v+ ~ AR(1) with coefficient p,
(i) equilibrium exists under both peg and floating regimes,

(i) RER follows an ARMA(2,1) process,

(i) g = qf’ + g2, where in the limiting case p =1

qta:na 51’7
Bony -
(L=oL) af = g5 (1= B7'L) o Wi,

where § = §(02) € (0,1] and § — 1 as 02 — 0.
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Exchange Rate Properties

Near-random-walkness

(a) Surprise component

(b) Predictive regressions

1
05 )
- P2
R
// h
.
/ RRERNARERENEE ANEERREENE
0 K=
~ T -
<
N
% P
h B
-1 o Rt
02r q S~
0 . . . . 2 . . . . . . . . .
0 4 8 12 16 20 0 1 2 3 4 5 6 7 8 9 10
Quarters

Forecasting horizon, h (years)

e cf. evidence from Eichenbaum, Johannsen & Rebel (2018)
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Calibration

T > e 6 2 A

S

T > >,
i}

°S
NER

discount factor

inverse of the IES

openness of economy

inverse of Frisch elasticity

intermediate share in production

capital share

capital depreciation rate

elasticity of substitution between H and F goods
elasticity of substitution between different types of labor
Calvo parameter for wages

Calvo parameter for prices

autocorrelation of shocks

Taylor rule: persistence of interest rates

Taylor rule: reaction to inflation

0.99
2
0.035
1
0.5
0.3
0.02
1.5
4
0.85
0.75
0.97
0.95
2.15

40 /22



Shocks are calibrated to match
— std(Ae:) = 12%
— corr(Agqy, Ace — Acf) = —0.4
— corr(Agqy, Anx;) = —0.1
— corr(Agdpy, Agdp;) = 0.3

Calibration

Ty
— 02,0m
O¢

> Pa,a*y Pm,m*
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Calibration

Models w/o financial shock:

On  O¢  Oa  Om paar K Qe

IRBC 0.00 138 81 - 028 11 130

NKOE-1 0.00 20.7 5.7 - 030 7 18

NKOE-2 0.00 4 - 075 029 22 51
Models w/ exogenous financial shock:

IRBC 061 337 141 - 030 15 145

NKOE-1 059 280 101 - 035 75 37

NKOE-2 059 123 - 015 042 20 36
Models w/ endogenous financial shock:

IRBC 061 337 141 - 030 15 0.25

NKOE-1 059 280 101 - 035 75 0.03

NKOE-2 059 123 - 015 042 20 0.08




Results: Standard Deviations

Anx; As; T — T Acy — Act
peg float ratio peg float ratio peg float ratio peg float ratio

Data 1.1 10 0.9 38 38 1.0 13 1.4 1.1 09 09 1.0
Models without UIP shock 1),:

IRBC 1.1 11 1.0 35 35 1.0 141 39 03 10.3 103 1.0

NKOE-1 15 17 1.1 1.3 91 7.0 3.4 1.9 0.6 59 73 1.2

NKOE-2 04 04 1.0 14 97 7.0 0.4 1.5 3.8 1.1 5.9 5.4
Models with exogenous financial shock @St:

IRBC 13 13 1.0 25 25 1.0 9.8 1.4 0.1 23 23 1.0

NKOE-1 14 1.0 0.7 1.3 95 7.3 1.3 05 0.4 6.0 15 0.3

NKOE-2 09 1.0 1.1 1.3 96 7.4 1.2 05 0.4 5.0 1.3 0.3
Models with endogenous financial shock x1(02) - ;:

IRBC 03 13 4.3 0.7 25 3.6 1.6 1.4 0.9 1.8 2.3 1.3

NKOE-1 03 1.0 3.3 1.1 95 8.6 04 05 1.2 1.1 1.5 1.4

NKOE-2 0.1 1.0 10.0 1.3 96 7.4 02 05 2.5 0.8 1.3 1.6
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Results: Correlations

Aqy, Aet Agqr, Ace—Act Aqy, Anxe Agdp;, Agdp; Acy, Acf Acy, Agdp:
peg float peg float peg  float peg float peg float peg float
Data 0.80 0.98 0.05 -0.40 —0.10 0.20 —0.03 0.30 —-0.11 031 0.68 0.72
Models without UIP shock ¢);:
IRBC 0.86 0.99 091 0091 —0.10 —0.10 0.30 0.30 034 0.34 0.99 0.99
NKOE-1 0.67 0.99 027 0.70 —0.10 —-0.50 0.36 0.30 0.65 0.42 091 0.97
NKOE-2 0.97 0.99 054 0.99 —0.10 0.08 0.95 0.30 098 0.32 1.00 1.00
Models with exogenous financial shock Lfr[:
IRBC 0.86 0.99 —0.40 —0.40 0.93 093 0.30 0.30 0.15 0.15 0.88 0.88
NKOE-1 0.81 1.00 —0.88 —0.40 0.89 0.93 0.60 0.30 —0.06 0.32 0.99 0.84
NKOE-2 0.82 1.00 —0.89 —0.40 0.92 0097 0.51 0.30 —0.10 0.26 1.00 0.79
Models with endogenous financial shock x1(02) - 1;:
IRBC 0.98 1.00 092 -0.40 —0.10 0.93 0.30 0.30 0.39 0.16 0.99 0.88
NKOE-1 0.98 1.00 0.84 —0.40 —0.10 0.93 0.44  0.30 0.54 0.32 0.96 0.84
NKOE-2 1.00 1.00 0.94 —0.40 —0.10 097 0.66 0.30 0.70 0.26 0.99 0.79
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UIP Puzzle

0.5

I Peg
I Float
15 I I I I I I I |

CAN FRA GER ITA JAP SPA UK RoW

Note: slope coefficient from Aeir1 = a + B(ir — if) + £++1, monthly data.
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UIP Puzzle

1960 1970 1980 1990 2000

Note: moving average UIP coefficient from Colacito & Croce (JF'2013)
for U.K. vs. U.S., 1930-2006
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Backus;Smith Puz;le

0.5

-04r I Peg |
I Float

-0.5 1 1 1 1 1 1
FRA GER ITA JAP SPA UK Row

Note: corr(Ag:, Ac; — Ac}), annual data.

|
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Backus-Smith Puzzle

0.2 ' ‘ ' '
1960 1970 1980 1990 2000

Note: moving average Backus-Smith correlation
from Colacito & Croce (JF'2013) for U.K. vs. U.S., 1930-2006
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Balassa-Samuelson Effect

Pool
la 1b lc
TFP 0.43 - -
(0.067)
TFPr ~0.50*** | 0.76***
(0.059) | (0.062)
TFPy - 20.09 |-0.29***
(0.08) | (0.078)
RULC - - T0.437=
(0.079)
R’ 0.25 0.41 0.57
N 117 117 117
HT . . -

Note: from Berka, Devereux & Engel (AER'2018) for Eurozone
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CHF Turnover
(a) Total (b) Spot
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(c) <1 month derivatives
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