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The Potential Effect of QE on International Financial Flows

@ QE in high-income countries was designed as macro
stimulus. ..
o ...but aim of QE is to alter (long) yields in developed

markets. . .
e ...which has clear implications for subsequent cross-border

financial flows
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The Potential Effect of QE on International Financial Flows

@ QE in high-income countries was designed as macro
stimulus. ..
o ...but aim of QE is to alter (long) yields in developed

markets. . .
e ...which has clear implications for subsequent cross-border

financial flows
@ But financial flows respond to a host of standard fundamental
factors:
e Such as relative returns and growth differentials
o That are exactly the same channels by which QE operates!
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Capturing the Unobserved Effect of QE on Financial Flows

@ Approach to this question does not seek to identify total effect
of QE
e Doing so would require identifying effect of QE on a host of
secondary variables (e.g. interest rates, growth)

@ Seek instead to capture possible effect of QE over and above
observed channels

e Accounting first for QE effects via standard transmission
channels (portfolio balance, liquidity, confidence)

o Determine whether QE episodes saw additional effects
attributable to unobservables

o Likely to underestimate the total effects of QE, so estimates
are lower bound
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Understanding the Effect of QE on Financial Flows to
Developing Countries

© Seek to capture how gross financial inflows operated during
QE period: Why gross flows?

o Gross flows exhibit greater volatility in developing countries
o Gross flows especially relevant for modeling post-crisis financial
flows
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Understanding the Effect of QE on Financial Flows to
Developing Countries

© Seek to capture how gross financial inflows operated during
QE period: Why gross flows?
o Gross flows exhibit greater volatility in developing countries
o Gross flows especially relevant for modeling post-crisis financial
flows
@ Use our results to perform simulation for QE withdrawal on
inflows to emerging markets, relative to no change status quo
o Central concern for developing economies struggling to cope
with the surge in post-crisis financial inflows
o Policymakers fearful that renormalization will be disruptive for
their economies
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Existing Work on Monetary Policy Spillovers

@ Large theoretical and empirical literature on cross-border

spillover effects of monetary policies
Betts & Devereux 2000, Obstfeld & Rogoff 1995; Ammer et al 2010; Ehrmann & Fratzscher

2009
e Majority of the papers in this vein concerned with interest rate

effects, not unconventional policy

Lim, Mohapatra & Stocker Tinker, Taper, QE, Bye



Introduction Motivation
Objective
Contribution
Literature

Existing Work on Monetary Policy Spillovers

@ Large theoretical and empirical literature on cross-border
spillover effects of monetary policies
Betts & Devereux 2000, Obstfeld & Rogoff 1995; Ammer et al 2010; Ehrmann & Fratzscher
2009
e Majority of the papers in this vein concerned with interest rate
effects, not unconventional policy

@ Smaller (mainly empirical) literature on effects of QE on
interest rates/term premia and other macro phenomena
Christensen & Rudebusch 2012, Gagnon et al 2011, Joyce et al 2011; Chen, Curdia & Ferrero
2012, Kapetanios et al 2012

o Concerned with the effects of QE on the home economy (esp.
US), rather than spillover effects
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Existing Work on Determinants of Financial Flows

@ Large literature on determinants of financial inflows, including
gross flows
Chuhan, Claessens & Mamingi 1998, Hutchison & Noy 2006; Forbes & Warnock 2012
o Papers address broad range of determinants, while our focus is
explicitly on QE
@ Small number of papers consider international dimensions of
QE
Ahmed & Zlate 2013; Chinn 2013; Eichengreen & Gupta 2013; Fratzscher, Lo Duca & Straub
2013
e Majority do not deal with gross inflows explicitly, and they do
not decompose these flows nor consider tapering effects
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Channels of Transmission for QE

@ Portfolio balance channel
o Purchases of longer-duration assets reduces the available stock of
privately-held risk assets
o Unmet risk appetite met by increasing demand for other risky
investments = 1 demand for temporal and spatial diversification by
investors
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Channels of Transmission for QE

@ Portfolio balance channel
o Purchases of longer-duration assets reduces the available stock of
privately-held risk assets
o Unmet risk appetite met by increasing demand for other risky
investments = 1 demand for temporal and spatial diversification by
investors

@ Liquidity channel
@ Increased reserves on bank balance sheets due to central bank asset
purchasing
o Reserves are more easily traded in secondary markets = | liquidity
premium = Enables liquidity-constrained banks to extend
cross-border credit

© Confidence channel

o LSAPs serve as as a credible commitment to keep interest rates low
o Signaling = 7 sentiment by | deflation risk
e Steady interventions = | volatility/uncertainty
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Econometric Methodology

@ Baseline panel specification

GFIl; = GFl;4_17wPBiyy + ALyt + xCit + 0QE;, + B' Xy
+ CRISIS; + POSTCRISIS; + a; + T+ + €,

o Estimation via (Nickell)-biased corrected LSDV (Bruno 2005)
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Econometric Methodology

@ Baseline panel specification

GFIl; = GFl;4_17wPBiyy + ALyt + xCit + 0QE;, + B' Xy
+ CRISIS; + POSTCRISIS; + a; + T+ + €,

o Estimation via (Nickell)-biased corrected LSDV (Bruno 2005)

@ VAR specification (for tapering scenarios)

K
TC;; = a+ ZﬁkTCi,tfk + €t
k=1

o Estimation via Cholesky decomposition-identified SVAR
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Data Sources and Definitions

e Dependent variable: Quarterly gross financial inflows,
2000Q1-2013Q2
e Portfolio and FDI: BOP data from IMF IFS
e Loans: bank lending data from BIS LBS
e Bond/Equity (robustness): EPFR Global Fund Flows and
Allocations
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Data Sources and Definitions

e Dependent variable: Quarterly gross financial inflows,
2000Q1-2013Q2
e Portfolio and FDI: BOP data from IMF IFS
e Loans: bank lending data from BIS LBS
e Bond/Equity (robustness): EPFR Global Fund Flows and
Allocations
e Portfolio balance channel
o Primary: Yield curve (10Y-3M yield difference) (temporal),
interest rate differential (developing vs. U.S.) (spatial)
o Secondary: (Lagged) growth differential (developing vs. U.S.)
(ST expectation), global PMI (LT expectations)
o Liquidity channel
o Primary: 3M T-bill rate (price)
o Secondary: Lagged M2 (quantity)
e Confidence channel
e Primary: VIX
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|dentifying the Potential Effect of QE

@ Measures of observable transmission channels of QE may be
relevant for capital flows even in absence of UMP

o E.g.: Flattening yield curve key target of QE, but changes in
LT cost of capital can also alter shape of yield curve
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|dentifying the Potential Effect of QE

@ Measures of observable transmission channels of QE may be
relevant for capital flows even in absence of UMP
o E.g.: Flattening yield curve key target of QE, but changes in
LT cost of capital can also alter shape of yield curve
@ Variables may also vary for reasons unrelated to QE
e E.g.: Exogenous improvements in productivity can alter growth
differential, even without monetary stimulus
@ Goal: Identify unobserved effects of QE after accounting for
changes in observables
e Do not make claims that point estimates for channel variables
represent full effects of QE spillovers
e Do not seek to pin down the marginal contribution of QE via
standard channels
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Cumulative Gross Inflows to Developing Countries,
2000Q1-2013Q2
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Baseline Regression Results

B1 B2 B3 B4 B5 B6
Lagged inflows ~ 0.469 0.477 0.476 0.466 0.473 0.473
(0.02)*** (0.02)*** (0.02)*** (0.02)*** (0.02)** (0.02)***
All QE 0.027 0.026
episodes (0.01)*** (0.01)***
QEL1 episode 0.047 0.049
(0.01)*** (0.01)***
QE2 episode 0.033 0.035
(0.01)*** (0.01)**
QE3 episode 0.008 0.006
(0.01) (0.01)
QE-related 0.003 0.002
expansion (0.00)*** (0.00)***

o QE episode indicators statistically and economically significant

o QE period saw increase in GFI of ~ 5 percent/quarter
o For 2009H1-2013H1 ~ 13 percent of total AGFI due to QE
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Baseline Regression Results

B1 B2 B3 B4 B5 B6
Lagged inflows ~ 0.469 0.477 0.476 0.466 0.473 0.473
(0.02)*** (0.02)*** (0.02)*** (0.02)*** (0.02)** (0.02)***
All QE 0.027 0.026
episodes (0.01)*** (0.01)***
QEL1 episode 0.047 0.049
(0.01)*** (0.01)***
QE2 episode 0.033 0.035
(0.01)*** (0.01)**
QE3 episode 0.008 0.006
(0.01) (0.01)
QE-related 0.003 0.002
expansion (0.00)*** (0.00)***

o QE episode indicators statistically and economically significant

o QE period saw increase in GFI of ~ 5 percent/quarter
o For 2009H1-2013H1 ~ 13 percent of total AGFI due to QE

@ Diminishing effect of each QE episode
@ Transmission along all three observable channels
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Baseline
Robustness

Results S ——

Understanding the Effects of Unobservables Due to QE |

@ Do unobserved effects implicitly capture expectations?

e VIX already embodies expectations component, but wish to
embed expectations for other channels
o Recover market expectations from futures and forwards data
o “Expected short rate”: implied rate of 3M T-bill from 3Y
futures
@ "“Implied yield curve": difference btw 10Y rate from 3Y implied
forward and 3M T-bill rate from 3Y futures
e Incorporate expectation measures into baseline
o Expectational elements: Diff btw derivative-implied and
prevailing rate
o Expectational errors: Diff btw current rate and 3-year lagged
derivated-implied rate
o No evidence that unmeasured market-based expectations
matter

Lim, Mohapatra & Stocker Tinker, Taper, QE, Bye



Baseline
Robustness

Results S ——

Understanding the Effects of Unobservables Due to QE Il

@ Are unobserved effects due to structural change in
observables?
o Interact channels measures with QE episode indicator
e No evidence of change in elasticity of response of GFI to
observed factors
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Additional Robustness Checks of Baseline

@ Additional controls: e.g. saving, openness, 7 differential
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Additional Robustness Checks of Baseline

@ Additional controls: e.g. saving, openness, 7 differential

@ Alternative indicators: taper dummy; substitute interest rate
differential with spread; weighted-average G4 measures; PCA
of global variables

© Alternative estimators: FE without bias correction,
Driscoll-Kraay SEs for cross-sectional dependency (herding)
@ Decomposition: portfolio; loans; FDI; bond; equity
e Only institutional investor rating and GDP (marginally)
significant in FDI
o Observable transmission channels for QE operate mainly for
portfolio flows

@ Construct PCA representing global gross inflows

o All global variables included in extended baseline contribute to
global variation in GFI (adj. R? ~0.91 — —0.92)
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Tapering Scenario Assumptions

@ Seek to match growth paths for HIC and DEV economies
consistent with Global Economic Prospects forecast
o Gradual start to normalization of LT rates, rising 66 bps over
2014 and ending with 166 bps increase by 2016
o Begin normalization of ST rates by start 2015, rising by
cumulative 170 bps over 3 years
e Unobserved effects gradually decline and end fully by 2016
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Results

Impulse Response for Gross Inflows to 1SD Transmission

Channel Shock
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Baseline Simulation Results

History Baseline
2012 2013 2014e 2015 2016

Developing GDP growth 5.0 5.4 4.5 5.0 5.4
High-income GDP growth 14 11 1.8 2.2 2.3
High-income yield curve 1.7 2.1 1.5 2.0 2.6
High-income 10Y rates 2.2 2.0 1.8 2.3 3.3
High-income 3M rates 0.4 0.2 0.3 0.3 0.8
VIX index 18.0 15.0 14.3 16.0 17.5
Deviation of inflows from status quo baseline
Share of flows -1.8 -5.8 -10.6
Share of developing GDP -0.1 -0.3 -0.6

e Steady decline in GF'I between 2014-16
o | 2% in 2014, and | 11% cumulatively by 2016 relative to
status quo
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Baseline Simulation Results

History Baseline
2012 2013 2014e 2015 2016

Developing GDP growth 5.0 5.4 4.5 5.0 5.4
High-income GDP growth 14 11 1.8 2.2 2.3
High-income yield curve 1.7 2.1 1.5 2.0 2.6
High-income 10Y rates 2.2 2.0 1.8 2.3 3.3
High-income 3M rates 0.4 0.2 0.3 0.3 0.8
VIX index 18.0 15.0 14.3 16.0 17.5
Deviation of inflows from status quo baseline
Share of flows -1.8 -5.8 -10.6
Share of developing GDP -0.1 -0.3 -0.6

e Steady decline in GF'I between 2014-16
o | 2% in 2014, and | 11% cumulatively by 2016 relative to
status quo
@ Expectations channels could result in significantly faster
adjustment to the end-2016 equilibrium (adj. by end-2015)
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Conclusion

Did QE Have an Effect on Financial Flows to Developing
Countries?

@ Very likely YES!
o Lower bound of QE at 5 percent of gross inflows
o For the average developing economy, of 62 percent increase in
inflows during 2009-13, at least 13 percent due to QE
e Portfolio (especially bond) flows more sensitive than FDI to
our measured QE effects
@ Monetary policy normalization will see 10 percent decline in
gross inflows by end of 2016
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