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My View

• Exciting project!

• I learned a lot about mortgage market, refi decisions and how they
are affected by monetary policy

• Main result: in countries with predominantly fixed-rate mortgages
(U.S.), monetary policy’s effectiveness depends on its history

• “normal times”: rate cut⇒ many homeowners refinance
mortgage⇒ disposable income ↑⇒ C ↑

• after long period of low rates (i.e. now!): almost everyone has
already refinanced. Rate cut⇒ only small C increase.

• Example of state dependence, state = dist’n of “rate gaps”
1



Story in graphs: 1. Rate gaps⇒ refis & consumptionREGIONAL HETEROGENEITY AND MONETARY POLICY 119
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MBA Refi Application Index (left scale)
FRM rate relative to 5-year moving average (right scale)

FIGURE I

Mortgage-refinancing Activity in the United States over 2000–2012

Figure shows monthly average of Mortgage Bankers Association (MBA) Refi-
nancing Index (seasonally adjusted; March 1990 = 100) and the 30-year fixed-rate
mortgage rate (relative to five-year moving average), also from MBA.

for individuals who removed equity when refinancing and in MSAs
with the largest refinancing response.

IV.A. Aggregate Trends in Mortgage Activity around QE1

Figure I shows the monthly Mortgage Bankers Association
Refinance Index from 2000 to 2012 (solid line) and the difference
between the 30-year fixed-rate mortgage (FRM) rate in month
t and the average of the 30-year mortgage rate over the prior
five years (dashed line). Negative values mean mortgage rates in
a given month are low relative to previous years, giving many
borrowers an incentive to refinance. Several points stand out in
Figure I. First, there is a strong negative relationship between
refinancing and mortgage rates: the correlation between the two
series is −0.77. Second, mortgage rates fell and refinancing ac-
tivity expanded sharply when QE1 was announced in November
2008, marked as a vertical line in the figure. The Online Ap-
pendix shows that similar patterns hold in HMDA data and that
the increase in mortgage originations after QE1 was almost en-
tirely refinancing rather than new purchase mortgages. For this
reason, we focus our analysis on refinancing.

We focus on QE1 because it was largely unexpected and fol-
lowed by such a sharp drop in mortgage rates, and because our

D
ow

nloaded from
 https://academ

ic.oup.com
/qje/article-abstract/134/1/109/5089981 by Princeton U

niversity user on 29 August 2019

Source: Beraja, Fuster, Hurst & Ospina (QJE, 2018) 2



Story in graphs: 2. Monetary policy⇒ rate gaps
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FIGURE I

Mortgage-refinancing Activity in the United States over 2000–2012

Figure shows monthly average of Mortgage Bankers Association (MBA) Refi-
nancing Index (seasonally adjusted; March 1990 = 100) and the 30-year fixed-rate
mortgage rate (relative to five-year moving average), also from MBA.

for individuals who removed equity when refinancing and in MSAs
with the largest refinancing response.

IV.A. Aggregate Trends in Mortgage Activity around QE1

Figure I shows the monthly Mortgage Bankers Association
Refinance Index from 2000 to 2012 (solid line) and the difference
between the 30-year fixed-rate mortgage (FRM) rate in month
t and the average of the 30-year mortgage rate over the prior
five years (dashed line). Negative values mean mortgage rates in
a given month are low relative to previous years, giving many
borrowers an incentive to refinance. Several points stand out in
Figure I. First, there is a strong negative relationship between
refinancing and mortgage rates: the correlation between the two
series is −0.77. Second, mortgage rates fell and refinancing ac-
tivity expanded sharply when QE1 was announced in November
2008, marked as a vertical line in the figure. The Online Ap-
pendix shows that similar patterns hold in HMDA data and that
the increase in mortgage originations after QE1 was almost en-
tirely refinancing rather than new purchase mortgages. For this
reason, we focus our analysis on refinancing.

We focus on QE1 because it was largely unexpected and fol-
lowed by such a sharp drop in mortgage rates, and because our
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Story in graphs: 3. persistently low r ⇒ everyone refi’s
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FIGURE I

Mortgage-refinancing Activity in the United States over 2000–2012

Figure shows monthly average of Mortgage Bankers Association (MBA) Refi-
nancing Index (seasonally adjusted; March 1990 = 100) and the 30-year fixed-rate
mortgage rate (relative to five-year moving average), also from MBA.

for individuals who removed equity when refinancing and in MSAs
with the largest refinancing response.

IV.A. Aggregate Trends in Mortgage Activity around QE1

Figure I shows the monthly Mortgage Bankers Association
Refinance Index from 2000 to 2012 (solid line) and the difference
between the 30-year fixed-rate mortgage (FRM) rate in month
t and the average of the 30-year mortgage rate over the prior
five years (dashed line). Negative values mean mortgage rates in
a given month are low relative to previous years, giving many
borrowers an incentive to refinance. Several points stand out in
Figure I. First, there is a strong negative relationship between
refinancing and mortgage rates: the correlation between the two
series is −0.77. Second, mortgage rates fell and refinancing ac-
tivity expanded sharply when QE1 was announced in November
2008, marked as a vertical line in the figure. The Online Ap-
pendix shows that similar patterns hold in HMDA data and that
the increase in mortgage originations after QE1 was almost en-
tirely refinancing rather than new purchase mortgages. For this
reason, we focus our analysis on refinancing.

We focus on QE1 because it was largely unexpected and fol-
lowed by such a sharp drop in mortgage rates, and because our
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Story in graphs: 4. Cut r now? Small effect!
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FIGURE I

Mortgage-refinancing Activity in the United States over 2000–2012

Figure shows monthly average of Mortgage Bankers Association (MBA) Refi-
nancing Index (seasonally adjusted; March 1990 = 100) and the 30-year fixed-rate
mortgage rate (relative to five-year moving average), also from MBA.

for individuals who removed equity when refinancing and in MSAs
with the largest refinancing response.

IV.A. Aggregate Trends in Mortgage Activity around QE1

Figure I shows the monthly Mortgage Bankers Association
Refinance Index from 2000 to 2012 (solid line) and the difference
between the 30-year fixed-rate mortgage (FRM) rate in month
t and the average of the 30-year mortgage rate over the prior
five years (dashed line). Negative values mean mortgage rates in
a given month are low relative to previous years, giving many
borrowers an incentive to refinance. Several points stand out in
Figure I. First, there is a strong negative relationship between
refinancing and mortgage rates: the correlation between the two
series is −0.77. Second, mortgage rates fell and refinancing ac-
tivity expanded sharply when QE1 was announced in November
2008, marked as a vertical line in the figure. The Online Ap-
pendix shows that similar patterns hold in HMDA data and that
the increase in mortgage originations after QE1 was almost en-
tirely refinancing rather than new purchase mortgages. For this
reason, we focus our analysis on refinancing.

We focus on QE1 because it was largely unexpected and fol-
lowed by such a sharp drop in mortgage rates, and because our
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(Comment 0: simple time-series evidence?)
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FIGURE I

Mortgage-refinancing Activity in the United States over 2000–2012

Figure shows monthly average of Mortgage Bankers Association (MBA) Refi-
nancing Index (seasonally adjusted; March 1990 = 100) and the 30-year fixed-rate
mortgage rate (relative to five-year moving average), also from MBA.

for individuals who removed equity when refinancing and in MSAs
with the largest refinancing response.

IV.A. Aggregate Trends in Mortgage Activity around QE1

Figure I shows the monthly Mortgage Bankers Association
Refinance Index from 2000 to 2012 (solid line) and the difference
between the 30-year fixed-rate mortgage (FRM) rate in month
t and the average of the 30-year mortgage rate over the prior
five years (dashed line). Negative values mean mortgage rates in
a given month are low relative to previous years, giving many
borrowers an incentive to refinance. Several points stand out in
Figure I. First, there is a strong negative relationship between
refinancing and mortgage rates: the correlation between the two
series is −0.77. Second, mortgage rates fell and refinancing ac-
tivity expanded sharply when QE1 was announced in November
2008, marked as a vertical line in the figure. The Online Ap-
pendix shows that similar patterns hold in HMDA data and that
the increase in mortgage originations after QE1 was almost en-
tirely refinancing rather than new purchase mortgages. For this
reason, we focus our analysis on refinancing.

We focus on QE1 because it was largely unexpected and fol-
lowed by such a sharp drop in mortgage rates, and because our
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The Paper: Quantitative Assessment of this Story

1. Empirical results on state dependence and how large it is

2. Quantitative lifecycle model (Wong, 2019) that match these

3. Policy counterfactuals

• Authors place a lot of weight on quantitative results
(as opposed to theoretical insight)

• 2nd paragraph: “[Our] results are interesting to the extent that
our model is a credible representation of the data.”

• So my comments are mostly about those as well

7



Plan

1. Place paper in macro literature on monetary policy & consumption

2. Some comments on quantitative model

3. A minor question on empirics

8



Monetary policy and consumption (RANK, HANK,...)

Monetary transmission 
to individual consumption

Direct effects (PE) Indirect effects (GE)
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RANK: all about intertemporal substitution (Euler Eqn)

Monetary transmission 
to individual consumption

Direct effects (PE) Indirect effects (GE)

Intertemporal Substitution Labor Income

RANK model
• Woodford 
• Gali 
• Gertler
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HANK: emphasizes alternative direct effects...

Monetary transmission 
to individual consumption

Direct effects (PE) Indirect effects (GE)

Intertemporal Substitution Income Effects Labor Income

RANK model

• Woodford 
• Gali 
• Gertler

Standard 
Income Effects

Income Effects 
through Mortgage 
Rates

• Eichenbaum, 
Rebelo, Wong 

• Berger, Milbradt, 
Tourre, Vavra 

• Wong 
• Beraja, Fuster, 

Hurst, Vavra 
• McKay, Wieland

Valuation Effects 
from Inflation 
(Fisher Effects)

• Auclert 
• Sterk,Tenreyro 
• Doepke, 

Schneider

• Kaplan, 
Moll, 
Violante
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HANK: ... and indirect effects (given high MPCs)

Monetary transmission 
to individual consumption

Direct effects (PE) Indirect effects (GE)

Intertemporal Substitution Income Effects Labor IncomeAsset Prices/Returns

RANK model

• Woodford 
• Gali 
• Gertler

Capital Gains Dividends/Profits
Standard 
Income Effects

Income Effects 
through Mortgage 
Rates

• Eichenbaum, 
Rebelo, Wong 

• Berger, Milbradt, 
Tourre, Vavra 

• Wong 
• Beraja, Fuster, 

Hurst, Vavra 
• McKay, Wieland

Valuation Effects 
from Inflation 
(Fisher Effects)

Fiscal Policy

• Auclert 
• Sterk,Tenreyro 
• Doepke, 

Schneider

• Gornemann, 
Kuester, 
Nakajima 

• Alves, Kaplan, 
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• Kekre, Lenel

• Kaplan, Moll, 
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• McKay, 
Nakamura, 
Steinsson

Level

• Kaplan, Moll, 
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• Luetticke 
• Auclert 
• Auclert, Straub, 

Rognlie 
• Werning 
• Bilbiie 
• TANK model

Risk

• Gornemann, 
Kuester, 
Nakajima 

• Acharya, 
Dogra 

• Holm 
• Ravn, Sterk

• Kaplan, 
Moll, 
Violante

• Kaplan, 
Moll, 
Violante 

• Broer, 
Hansen, 
Krusell, 
Oberg
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We’ve come long way since rep agent Euler equation!
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This paper focuses on specific direct effect
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This paper focuses on specific direct effect

• Paper focuses on specific but arguably very important part of
monetary transmission mechanism (at least in U.S.)

• More generally

• literature is growing very quickly

• will be important (but challenging!) to put everything together
and assess relative importance of different mechanisms

10



Comment 1: Time dependence/“Calvoness”?

• Model in paper: all refinancing and moving decisions determined
by “economic fundamentals” (financial incentives, lifecycle, ...)

• essentially an (S, s) model of optimal inaction
• this state dependence at individual level generates the
aggregate state dependence that paper emphasizes

• But empirically, this is probably a bit extreme

1. Refinancing:
• households leave large sums on table (Keys-Pope-Pope “Failure to Refinance”)

• inconsistencies over time that violate optimal inaction
(Andersen-Campbell-Nielsen-Ramadorai using Danish admin data)

• ...

2. Moving: many reasons unrelated to economics – see next slide
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Comment 1: Time dependence/“Calvoness”?

  

U.S. Department of Commerce 
Economics and Statistics Administration 
U.S. CENSUS BUREAU

census.gov

Reason for Moving: 2012 to 2013
Population Characteristics

By David Ihrke
Issued June 2014
P20-574

INTRODUCTION

Between 2012 and 2013, 35.9 million people 1 year 
and over living in the United States moved to a differ-
ent residence. The mover rate for this period was 11.7 
percent. Why did these people move? As displayed 
in Figure 1, housing-related reasons were the most 
popular response with 17.2 million (48.0 percent).1 
Family-related reasons were the second most selected 
choice with 30.3 percent, followed by job-related (19.4 
percent) and other (2.3 percent). 

These data come from the 2013 Annual Social 
and Economic Supplement (ASEC) of the Current 
Population Survey (CPS). The 2013 ASEC questionnaire 
had a list of 18 common reasons for moving, with an 
additional option to write-in reasons that did not fit 
into any of the predetermined choices.2 All of the indi-
vidual reasons can be collapsed into four major reason 
for move categories: family-related, employment-
related,3 housing-related, and other. 

This report contains an in-depth look at the most 
recent reason for move data available. Using estimates 
from the 2013 ASEC, cross tabulations of collapsed 
reason for move categories are analyzed by selected 
characteristics. In this report, these characteristics 
include sex, age, race and Hispanic origin, educational 
attainment, marital status, labor force status, and type 
of move with distance moved incorporated. Next, an 
analysis focusing exclusively on householders is con-
ducted. Householders are isolated in order to remove 
the influence of other family members who could be 

1 All comparative statements in this report have undergone statisti-
cal testing, and, unless otherwise noted, all comparisons are statisti-
cally significant at the 90 percent significance level.

2 For a list of the individual reasons, see Appendix Table 1 in the 
appendix of this report. 

3 This category can also be referred to as job- or work-related. 

assigned the householder’s reason for move, thereby 
inflating estimates. In the third section, historical rea-
son for move data are used to identify if any significant 
fluctuations are observed in the data over time. The 

Source: U.S. Census Bureau, Current Population Survey,
Annual Social and Economic Supplement, 2013.

Figure 1.
How many people moved and what was
their main reason for moving? In the
United States, 35.9 million people 
moved between 2012 and 2013.

Reason for movingPopulation 1 year and over

}

{
Movers
11.7%

Non-
movers
88.3%

Family
30.3%

Housing
48.0%

Employment
19.4%

Other 2.3%

6 U.S. Census Bureau

Figure 2.
Householders' Reason for Move: 2012 to 2013

Source: U.S. Census Bureau, Current Population Survey, Annual Social and Economic Supplement, 2013. 
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Change in marital
status

Other family reason

To establish own
household

Retired

To look for work or
lost job
Other job-related 
reason
To be closer to work/
easier commute

New job or job transfer

Foreclosure/eviction

Wanted better 
neighborhood/less crime
Wanted own home,
not rent

Wanted cheaper housing

Wanted new or better
home/apartment

Other housing reason

Natural disaster

Change of climate

Health reasons

To attend or leave
college

Other reasons

OtherHousing-relatedJob-relatedFamily-related

Family-related

Housing-related

Job-related

Other

Source: Ihrke (2014) 12



Comment 1: Time dependence/“Calvoness”?

• Natural solution: add some time dependence or “Calvoness”

• refinance/move randomly
• natural conjecture: less state dependence at individual level
would weaken aggregate state dependence

• Question: how would realistically calibrated “Calvoness” alter
quantitative results?

• Note: most related paper by Berger-Milbradt-Tourre-Vavra has this
(but they abstract from many other things that current paper has)

13



Comment 2: Focus on average rate gap?
A comment authors have already partially addressed...

Paper focuses on particular moment of rate gap distribution: mean
• but seems unnatural: if everyone’s locked-in mortgage rate <
current rate, changes in current rate shouldn’t affect refinancing

• Indeed, time-series evidence seems consistent w this asymmetryREGIONAL HETEROGENEITY AND MONETARY POLICY 119
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FIGURE I

Mortgage-refinancing Activity in the United States over 2000–2012

Figure shows monthly average of Mortgage Bankers Association (MBA) Refi-
nancing Index (seasonally adjusted; March 1990 = 100) and the 30-year fixed-rate
mortgage rate (relative to five-year moving average), also from MBA.

for individuals who removed equity when refinancing and in MSAs
with the largest refinancing response.

IV.A. Aggregate Trends in Mortgage Activity around QE1

Figure I shows the monthly Mortgage Bankers Association
Refinance Index from 2000 to 2012 (solid line) and the difference
between the 30-year fixed-rate mortgage (FRM) rate in month
t and the average of the 30-year mortgage rate over the prior
five years (dashed line). Negative values mean mortgage rates in
a given month are low relative to previous years, giving many
borrowers an incentive to refinance. Several points stand out in
Figure I. First, there is a strong negative relationship between
refinancing and mortgage rates: the correlation between the two
series is −0.77. Second, mortgage rates fell and refinancing ac-
tivity expanded sharply when QE1 was announced in November
2008, marked as a vertical line in the figure. The Online Ap-
pendix shows that similar patterns hold in HMDA data and that
the increase in mortgage originations after QE1 was almost en-
tirely refinancing rather than new purchase mortgages. For this
reason, we focus our analysis on refinancing.

We focus on QE1 because it was largely unexpected and fol-
lowed by such a sharp drop in mortgage rates, and because our
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• Appendix already shows robustness to using similar moments
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Comment 2: Focus on average rate gap?
A comment authors have already partially addressed...
Paper focuses on particular moment of rate gap distribution: mean

• but seems unnatural: if everyone’s locked-in mortgage rate <
current rate, changes in current rate shouldn’t affect refinancing

• Indeed, time-series evidence seems consistent w this asymmetryREGIONAL HETEROGENEITY AND MONETARY POLICY 119
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Comment 2: Focus on average rate gap?

• Also model suggests average rate gap At−1 is insufficient statistic

Table 9: Alternative paths of monetary policy

Average 

rate gap 

before 

cut

Fraction with 

positive rate 

gap, after 

rate cut

Effect on 

refinancing

Change in 

consumption

Fraction ST 

constrained

Panel A: Effects of Flat vs Rising History

(i) Flat at about 3.5% 0.00% 100% 26% 1.3% 0.48

(ii) Rising from 3.5% to 6.5% over 4 pds -0.81% 16% 5% 0.1% 0.64

Difference (i)-(ii) 0.81% 84% 21% 1.2% -0.16

Panel B: Effects of Flat vs Falling History

(i) Flat at about 3.5% 0.00% 100% 26% 1.3% 0.48

(ii) Falling from 3.5% to 1% over 4 pds 0.46% 100% 23% 0.5% 0.33

Difference (i)-(ii) -0.46% 0% 3% 0.9% 0.15

Rate path prior to a 50bp cut

Notes: Alternative paths of monetary policy. See text for more detail.

44

• Average rate gap very different but refinancing rate very similar
15



Comment 2: Focus on average rate gap?

• Also model suggests average rate gap At−1 is insufficient statistic

Table 10: Alternative paths of monetary policy

Average 

rate gap 

before cut

Fraction with 

positive rate 

gap, after 

rate cut

Effect on 

refinancing

Change in 

consumption

Fraction ST 

constrained

(a) Benchmark case: continuously flat at

3.5% prior to a 50bp rate cut

0.00% 100% 26% 1.3% 48%

(b) 3.5% cut to 1% for 4 pds, rise for 3 pds

to 3.5%, flat at 3.5% for 1 pd

-0.28% 66% 22% 0.9% 57%

(c) 3.5% cut to 1% for 4 pds, rise for 3 pds

to 3.5%, flat at 3.5% for 2 pds

-0.27% 68% 26% 0.9% 58%

(d) 3.5% cut to 1% for 4 pds, rise for 3 pds

to 3.5%, flat at 3.5% for 3 pds

-0.25% 70% 26% 1.3% 58%

(e) Benchmark case: continuously flat at 

3.5% prior to a 100bp rate cut

0.00% 100% 27% 2.5% 47%

(f) 3.5% cut to 1% for 4 pds, rise for 3 pds 

to 3.5%, flat at 3.5% for 1 pd

-0.28% 67% 22% 2.4% 57%

Rate path prior to a rate cut

Reloading Effect with 50bp cut

Reloading Effect with 100bp cut

Notes: Alternative paths of monetary policy. See text for more detail.

45

• Another example: average gap different but refi rate same
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Comment 3: How heavily do results lean on 2001-03?

• Sample period: 1995/99 to 2005

• Part of that period looks anomalous for refis, particularly 2001-03REGIONAL HETEROGENEITY AND MONETARY POLICY 119
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FIGURE I

Mortgage-refinancing Activity in the United States over 2000–2012

Figure shows monthly average of Mortgage Bankers Association (MBA) Refi-
nancing Index (seasonally adjusted; March 1990 = 100) and the 30-year fixed-rate
mortgage rate (relative to five-year moving average), also from MBA.

for individuals who removed equity when refinancing and in MSAs
with the largest refinancing response.

IV.A. Aggregate Trends in Mortgage Activity around QE1

Figure I shows the monthly Mortgage Bankers Association
Refinance Index from 2000 to 2012 (solid line) and the difference
between the 30-year fixed-rate mortgage (FRM) rate in month
t and the average of the 30-year mortgage rate over the prior
five years (dashed line). Negative values mean mortgage rates in
a given month are low relative to previous years, giving many
borrowers an incentive to refinance. Several points stand out in
Figure I. First, there is a strong negative relationship between
refinancing and mortgage rates: the correlation between the two
series is −0.77. Second, mortgage rates fell and refinancing ac-
tivity expanded sharply when QE1 was announced in November
2008, marked as a vertical line in the figure. The Online Ap-
pendix shows that similar patterns hold in HMDA data and that
the increase in mortgage originations after QE1 was almost en-
tirely refinancing rather than new purchase mortgages. For this
reason, we focus our analysis on refinancing.

We focus on QE1 because it was largely unexpected and fol-
lowed by such a sharp drop in mortgage rates, and because our
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ow

nloaded from
 https://academ

ic.oup.com
/qje/article-abstract/134/1/109/5089981 by Princeton U

niversity user on 29 August 2019

• How heavily do empirical results lean on 2001-03? Robustness?
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Summary

• Exciting project!

• Quantitatively credible results on specific but important part of
monetary transmission mechanism

• Comments/questions:

0. simple time-series evidence

1. time dependence/“Calvoness”?

2. focus on average rate gap?

3. how heavily do results lean on 2001-03?

18


