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Introduction

@ ZLB = need for unconventional monetary policies
@ "Forward guidance"

e Optimal policy under the ZLB: high effectiveness of forward guidance
(Eggertson-Woodford, Jung et al., Gali))

@ The forward guidance puzzle (Del Negro et al., McKay et al.)
~ ~ 1 .
Ve = Ee{Yer1} — ;Et{A’t —Ei{mei1}}

o0
=YVi=—= 1 ]Et{i\t'+k — TTet1+4k}
k=0

1
o

Jordi Gali  (CREI, UPF, Barcelona GSE) Forward Guidance and the Exchange Rate May 2017 2/16



Present Paper

e Forward guidance in the open economy

@ Role of the exchange rate in the transmission of forward guidance:

(i) theory: partial and general equilibrium
(ii) empirical evidence

= a forward guidance exchange rate puzzle?
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Forward Guidance and the Exchange Rate

@ Pricing of domestic and foreign bonds
1= (1 + it)]Et{At,t+1(Pt/Pt+1)}
1= (14 i )E{Ate+1(Eev1/E)(Pe/ Pey1)}

Up to a first-order approximation:
Iy = ";k +]Et{Aet+1}
Letting gt = p; + et —prand rs = iy — B {41} -
gt =r; —re+Ei{qr1}
o) . )
= qr = kZOEt{ft+k —repk} + TllnoolEt{qt-FT}
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FG and the Exchange Rate: A Partial Equilibrium
Experiment

@ Assumption: partial equilibrium (no change in inflation), small
economy.

@ Announcement at time t
Iepk = Y

fork=T,T+1,..T+D—-1
@ Real exchange rate response at t:
qr = —Dé

= Invariance to implementation horizon

@ Adjustment over time (fig.)
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FG and the Exchange Rate: General Equilibrium

@ A small open economy NK model (Gali-Monacelli):

ye = (1—v)c + Oq:

1 .
Ct = lEt{CtJrl} - ;(/t — lEt{Tft—H})
1
G = (;qt

mH,t = BEATH t41} + Kyt — war
It = ¢ TTH t
TTHt = PH,t — PHt—-1 7 Tt = Pt — Pt—-1
g=e—pr ; pr=(1—0)pu:r+ve
= Gt = —(ir —E{mes1}) + Ee{qes1}
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FG and the Exchange Rate: General Equilibrium

@ Announcement at time t:
() fpok =0for k=0,1,.., T —1
(i) gy =0for k=T, T+1,...,. T+D—-1
(iii) itxk = ¢ TH 4k for k=T +D, T+D+1, ...
@ Calibration
(i) preferences: B =0.99, v=04,0=1,3=2, ¢=5
(ii) price stickiness: 6 = 0.75

@ Dynamic responses: the role of the horizon

@ Dynamic responses: the role of duration

NI IR A (O ARV S SETC W ENEGS I Forward Guidance and the Exchange Rate May 2017 7/ 16



Forward Guidance in the Open Economy: The Role of the Horizon
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Forward Guidance in the Open Economy: The Role of Duration
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FG and the Exchange Rate: Empirical Evidence

@ Decomposition (for any M > 0).

o0
g = Y Edri—rwt+ lim E{qgey7}
k=0 T—oo

= @ (M) +a;(M) + lim Ee{qei7}

where
s M—1 .
(M) = kZO Ee{rf x — rer«}
gr(M) = kZMIEt{r:M — ltyk}
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FG and the Exchange Rate: Empirical Evidence

@ Yield on an M-period bond (expectations hypothesis):

J M1
rt(M) == M kgo ]Et{er}
* J M1 *
rr(M) = Y kgo Ee{ri}

M

= q; (M) = 7[@("”) — re(M)]
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FG and the Exchange Rate: Empirical Evidence

(o]
o Assumption #1: Y, E{rf , — reqx} =~ 0 for "large" M;:
k=M,

M, —1 .
Y Eel{riix— revut
k=M

= g (M) — g (M)

ar (M)

12

@ Assumption #2:

Tlim E{qrs7} ~ a0 +art+ ... +agt?
—00

NI IR A (O = ARV S SETC S W NG Forward Guidance and the Exchange Rate May 2017 11 /16



FG and the Exchange Rate: Empirical Evidence

@ Data

- monthly, 2004:1-2016:12

- euro-dollar real exchange rate

- German and U.S. government bond yields with 2, 5, 10 and 30 year
maturity

- market-based inflation forecasts for 2, 5, 10 and 30 year horizons.

@ Estimated equation:
e = a0+ aat + at’ + v5q7 (M) + 7,5 (M) + ¢

for M € {24,60,120} and M, = 360
@ Theoretical prediction:

Ho:vs =7 =1
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Table 1. Expected Interest Differentials and the Real Exchange Rate

Levels, Euro-dollar, 2004:58-2016:12

(A) q; (M) qr (M) p R*

M=2/ 3.11* 0.16™ 0.00 0.88
(0.19) (0.02)

M=60 1.66* 0.11* 0.00 0.81

(0.15) (0.03)

M=120 0.87* 0.06 0.00 0.74
(0.13) (0.04)

(B) g7 (24) qF (24, 60) gZ (60, 120) gF(120) R?
3.26** —0.29 0.36 0.15*  0.00 0.88
(0.22) (0.32) (0.25) (0.03)
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Expected Interest Differentials and the Real Exchange Rate

Levels, Euro-SEK, 2004:7-2016:12

(A) g; (M) gE (M) p R*

M=2/ | 3.60* 0.64** 0.00 0.53
(0.29) (0.1€)

M=60 | 1.84* 035 0.00 0.50

(0.1€) (0.2€)

(B) g (24)  ¢f(24,60)  gf(60) R?
3.21** 1.16* 013 000 0.58
(0.29) (0.19) (0.24)




Expected Real Interest Rate Differentials
and the Real Exchange Rate: SWEDEN (M=24)
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FG and the Exchange Rate: Empirical Evidence

@ Baseline real exchange equation
e = g7 (M) + qr (M) + Jim BEe{gee7}
e First-Difference specification
Aqe = Mgy (M) + Mgy (M) + ¢,

where ¢, = lim7 oo (Et{qe+ 7} —Et-1{qe47}).
@ Estimated equation:

g = &+ 75sAq; (M) + v, Aqf (M) + &,

for M € {24,60,120} and M, = 360
@ Theoretical prediction:

Ho:vs =7, =1
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Table 2. Expected Interest Differentials and the Real Exchange Rate
First-differences, Euro-dollar, 2004:9-2016:12

(A) Ag? (M) Aghk(M) p R

M=2/ 1.43* 0.09* 0.00 0.16
|; 29) (0.03)

M=60 0.83* 0.08* 0.00 0.16
(0.19) (0.03)

M=120 0.64™ —0.005 0.00 0.13
(0.14) (0.04)

(B) Ag?(24) AqgP(24,60) AgF (60, 120) Agk(120) R?
1.42** 0.07 0.63* 0.01 0.00 0.17
(0.29) (0.30) (0.27) (0.04)




FG and the Exchange Rate: Empirical Evidence

e First-Difference specification
Aqe = Mgy (M) + Agi (M) +¢,

where §; = lim7 oo (E¢{qe+7} — Et-1{qe47}).

@ Estimated equation:
qr = &+ 158q; (M) + 7, Aq (M) + ¢,

for M € {24,60,120} and M, = 360

@ Theoretical prediction:

Ho:ys=7. =1
@ Potential endogeneity = IV estimation using /ags of Ag; and qts(M)
Forward Guidance and the Exchange Rate May 2017 14 / 16



Table 3. Expected Interest Differentials and the Real Exchange Rate

First-differences + I'V, Euro-dollar, 2004:9-2016:12

(A) &qf (M) &qf‘ (M) D

M=24 1.83* —0.25 .00
(0.89) (0.14)

M=60 1.64 —0.16 .00
(0.80) (0.14)

M=120 U.&Y9 —(0.42* .00
(0.59) (0.14)

(B) Ag7(24)  Ag7(24,60)  Ag7(60,120)  Ag(120) p
1 84* —0.15 037 —0.36 .00
(0.90) (2.13) (0.89) (0.2€)




Possible Explanations?

@ Proposed solutions for the closed economy FG puzzle

O Finite lives (Del Negro et al.)
@ Idiosyncratic labor income risk + borrowing constraints (McKay et

al.)

@ Lack of common knowledge (Angeletos-Lian)
@ "Behavioral discounting" (Gabaix)

N N 1 o
=y = aE{yr1} — EIEt{Tt —E{mi1}}

@ (1) and (2) do not apply to exchange rate equation

@ (3) and (4) cannot account for overreaction to near-term
expectations
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Concluding comments

o Effectiveness of forward guidance policies in open economies;
exchange rate role.

@ Partial equilibrium: invariance to implementation horizon

@ General equilibrium: stronger effects the more distant the
implementation horizon

@ Empirical evidence: expectations of interest rate differentials in the
near (distant) future have much larger (smaller) effects than
predicted by the theory

= a forward guidance exchange rate puzzle?
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FG and the Exchange Rate: General Equilibrium

@ Dynamic responses: the role of openness

TTHt = ,BIEt{TCH,Hl} + Kyt

1 .
Y = ]Et{)/H—l} - U—(’t - ]Et{7TH,H-1})
v

qt = (Tv(l - U)}’t

where 0, = 1+(m7_‘;)v(2_v) and x, = A (0y + ¢).

Benchmark case: o =1 = (7Ty ¢, yt) invariant to openness

Baseline calibration: oy >1 = e% < 0, ambiguous impact

Jordi Gali  (CREI, UPF, Barcelona GSE) Forward Guidance and the Exchange Rate May 2017
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Forward Guidance in the Open Economy: The Role of Openness
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Expected Interest Differentials and the Real Exchange Rate

First-differences, Euro-SEK, 2004:58-2016:12

(A) Ag; (M) Agr (M) p R
M=2 0.31 0.07 0.00 0.01
(0.23) (0.09)
M=60 0.51* —0.08 0.00 0.06
(0.1€) (0.10)
(B) Ag’(24)  AgP(24,60)  AgZ(60) R
0.52** 0.51* —0.05 0.00 0.06
(0.23) (0.18) (0.10)




Expected Interest Differentials and the Real Exchange Rate

First-differences + IV, Euro-SEK, 2004:8-2016:12

(A) Ag; (M) Agf (M) p

M=2} 0.14* —0.07 0.00
(0.€3) (0.28)

M=60 0.63 —021 0.00

ﬂ 61) (0.30)

(B) Agi(24)  AgP(24,60)  AgP(60) p
0.43 131 —0.35 0.00
(0.72) (1.02) (0.37)




and the Real Exchange Rate (multiple horizons)
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