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® Conclusion:
* Much we still need to learn
* An integrated picture of this “elephant” remains elusive

« Asset purchases meaningfully ease financial conditions, even when
financial markets are not unusually stressed

* For the most part, it has become evident that the costs and risks
attributed to the QE, were overstated.

* The case for adding the new tool to the standard central bank toolkit
seems clear.




Motivation
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The Dollar’s Global Role

U.S. monetary policy a uniquely powerful role:

* 66 percent of global FX reserves ($6.6 trillion) are dollars
* 88 percent (out of 200) of FX turnover involves dollars

* The dollar is the premier invoicing currency (Goldberg and Tille2006,
2008; Gopinath2015)

* The dollar i1s the premier funding currency.

These roles reinforce each other (Gopinathand Stein 2018).
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How does a U.S. hike affect world trade?
® Outside of major industrial countries, many countries face imports
priced in dollars and invoice their exports in dollars.
® A dollar appreciation raises import prices

® But it does not make exports more competitive (though each unit sold
IS more profitable in domestic-currency terms)

® On the other hand, exports are less competitive against countries that
price in non-dollars or domestic goods

® This part is contractionary

® Boz, Gopinath, and Plagborg-Mgller(2017): empirically, a U.S. dollar
appreciation leads within a year to a contraction in the volume of
global trade between other countries, even conditional on the world
business cycle
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U.S. policy and the global financial cycle

® A distinctively powerful impact on financial conditions in the outside world

« dollar’s financial dominance, its vehicle currency role, and the safety and
liquidity of dollar assets are all inter-related and mutually reinforcing

* a global financial cycle in asset prices, bank leverage, and cross-border
dollar lending

® U.S. monetary policy and dollar exchange rate changes can work through
both the supply and demand for offshore credit

® For borrowers with dollar liabilities, a dollar depreciation can enhance net
worth, easing informational frictions that impede the flow of credit

® Changes in borrowers' financial strength also affects banks' willingness to
lend through a risk-taking channel

® A powerful multiplier amplifying U.S. monetary shocks globally, on top of
any effects related to dollar invoicing
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Financial stability implications

® U.S. monetary accommodation can also have financial stability
implications, especially for EMDEs

® The macro-prudential tools countries deploy increasingly to
handle such effects are imperfect

® Dollar funding has an implication for Federal Reserve balance-
sheet policy: only the Fed can act as a true global LOLR in
dollars

® In a new global crisis, politically-motivated constraints on swaps,
so useful during the global crisis, would be damaging
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Unconventional Monetary Policy

® Conventional monetary policy
* short-term interest rates

 tend to lower yields at all horizons, raise equity and real estate values
through discounting, and strengthen balance sheets

 zero lower bound

® UMPs

 medium- and long-term rates
« credit in specific markets
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Unconventional Monetary Policy

® | arge-scale purchases of financial assets ( quantitative easing)
 long term interest rates and other asset prices

® Forward guidance
* long term interest rates and other asset prices

® Conditional bank lending programs
* incentives for banks to lend to the nonfinancial sector

® Negative interest rates

» on deposits with the central bank (i.e., reserves) or even a negative
Interest rate on borrowing
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U.S. Quantitative Easing
® QE1

* buy mortgage-backed securities (MBS) and debt issued by the government-sponsored
enterprises (GSESs)

. increa?ed purchases of MBS and, for the first time, large-scale purchases of US Treasury
securities

 Asset purchases under QE1 totaled about $1.725 trillion (Bhattarai and Neely 2016).

® QE2

« $600 billion in additional Treasuries purchases

® the Maturity Extension Program
 lengthen the average maturity

® QE3

* an %pen-.ended program that committed the Fed to buying both Treasury securities and
MBS until the outlook for the labor market had improved “substantially.”

e Total net asset purchases by that point were about $3.8 trillion, approximately 22 percent
of 2014 GDP P Y P PP yeeP

* between 2007 and late 2014 the average duration of the Fed'’s portfolio increased from 1.6
years to 6.9 years (Engen, Laubach, and Reifschneider 2015).
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Response to COVID-19
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Targeted Capacity Initial announcement
Program Abbreviation sector Description (&) date (in 2020)
. . . Offers term funding to primary dealers with maturities up to 90 days at the discountrate. A
Primary Dealer Credit Primary e A -
= PDCF broader range of securities are eligible as collateral than are eligible for open marketrepo — March 17
Facility* dealers -
operations.
. Small and -
Paycheck Fro?:e.ctlon - PPPLF medium-sized Extends loans at 35 basis points to PPP lenders, taking the PPP loans as collateral at face value. lelteq by April 6
Program Liquidity Facility X PPP size
enterprises (SMEs)
Offers loans to SMEs at LIBOR plus 3 percent. Loans have a 5-year maturity, and interest and
Main Street Lending SMEs and prlngpal payments are deferred fc?r 1 and 2 years, respectlvely. New-loan faFI.|ItIeS allow lenders Upte
Proaram MSLP honprofits to originate new loans while keeping a 5 percent stake. An existing-loan facility allows lenders $600 billion March 23
trogram P to increase the size of existing loans. $75 billion of support from Treasury’s Exchange Stabili-
zation Fund (ESF). Also includes facilities designed to lend to nonprofit organizations.
Offers loans to institutions to buy assets that money market mutual funds are selling at rates
Money Market Mutual Money market . R . R .
A . MMLF between the discount rate and the discount rate plus 100 basis points. $10 billion of support — March 18
Fund Liquidity Facility* mutual funds )
from Treasury’s ESF.
Term Asset-Backed TALF Asset-backed Offers loans with 3-year maturity to issuers of highly rated asset-backed securities backed by Up to March 23
Securities Loan Facility* securities consumer and small-business loans. $10 billion of support from Treasury’s ESF. $100 billion
Primary/Secondary PMCCE PMCCF: Purchases certain new bond and syndicated loan issuances. SMCCF: Purchases certain Ub to
Market Corporate Credit ! Corporate debt outstanding corporate bonds, ETFs investing in corporate bonds, and broad market index Pto March 23
A SMCCF . -~ , $ 750 billion
Facilities corporate bond portfolios. $75 billion of support from Treasury’s ESF.
Municipal Liquidity Purchases short-term notes with maturities less than 3 years issued by U.S. states, large cities Ub to
. MLF Municipal debt and counties, and other designated bond-issuing political entities. $35 billion of support from P e April 9
Facility ) $S500 billion
Treasury’s ESF.
Commercial Paper Commercial Purchases 3-month unsecured and asset-backed U.S. commercial paper. $10 billion of support
. . CPFF R — March 17
Funding Facility* paper from Treasury’s ESF.
The Fed, in coordination with the BOE, BOJ, ECB, Bank of Canada, and Swiss National Bank,
cuts pricing on standing USD liquidity swaps by 25 basis points. The foreign central banks
Central bank USD . - . . . . .
TevEin e e — USD liquidity with regular USD liquidity operations also agreed to increase the frequency of 7-day opera- — March 15
tions and offer USD with an 84-day maturity weekly. The Fed extended swap lines to 9 more
central banks, with $30-560 billion limits per country.
. Foreignand
[e] . - . . ]
Poreign _and FIMA_R:epo international Repo facility for FIMA, open to most FIMA account holders, to easily borrow USD at 25 basis
International Monetary Facility A , . — March 31
- P monetary points over the interest on excess reserves rate. Facility to run 6+ months.
Authorities Repo Facility .
authorities (FIMA)
Discount window™* — Banks Lowers discount rate by 150 basis points, to 0.25 percent, for loans up to 90 days. — March 15
Repurchase agreements* — Repo market New York Fed program of expanded repurchase agreement operations. — March 9
Treasuries, agency Open-ended asset purchase program of Treasuries and agency MBS. Originally announced to
Asset purchases* — mortgage-backed be atleast $500 billion in Treasuries and $200 billion in agency MBS before the open-ended — March 15

securities (MBS)

announcement.

NOTE: Items with asterisks are similar to analogous programs used to provide support during the GFC of 2007-09 or prior to 2020.
SOURCE: Board of Governors, IHS Markit, and Federal Reserve Bank of New York.
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A. Central bank assets, 2006-20
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B. Central bank assets as percentage of GDP, 2006-20
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Quarterly change in holdings, $ billions
2,000

* Fast compared with Treasuries ,
paSt epISOdeS 1200 j r;:":ﬂlIIE;:overnment/’agency securities 'E
 Fed purchases of 1,000 5

Treasuries peaked at ;
$75 billion per day in late 00~ /

March, far outstripping
the peak pace of $120
billion per month during R I I S ST

SR NE MR NP EC N RN

2007-08 crisis

Source: Neely and Emmons(2020)




Effect on Financial
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Effect on Financial Conditions

® UMP effects on financial markets depend on the type of policy,
details of program execution and economic conditions

* The Fed’s choice of assets to purchase (i.e., Treasuries vs. mortgage-
backed securities (MBS)) differentially affected bank lending and
mortgage rates.

* Policy effects are also state dependent.

* For example, the initial Fed asset purchases influenced international
portfolio flows differently than did similar later policies.
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Effect on Domestic Yields

® Event studies clearly show that
the Fed large-scale asset
purchase (LSAP) announcements
in 2008-2009 substantially
reduced U.S. long-term yields for
a variety of bonds (see Gagnon
et al. 2011; Krishnamurthy and
Vissing-Jorgensen 2011).

® The 10-year Treasury yield fell by
91 b.p. over the baseline event
set and 55 b.p. over the “all
event” set.

Date Event Two- Ten-Year Ten- Agency  Ten-Year Ten- Baa
Year U.S. Year MBS® Term Year Index
U.S. Treasury  Agency Premium Swap
Treasury
11/25/2008* Initial LSAP -2 =22 -58 -44 -17 -29 -18
Announcement
12/1/2008*  Chairman speech -8 -19 -39 -15 -17 -17 -12
12/16/2008* FOMC statement -9 -26 -29 -37 -12 -32 -11
1/28/2009*  FOMC statement 10 14 14 11 9 14 2
3/18/2009*  FOMC statement -22 -47 -52 -31 -40 -39 -29
4/29/2009 FOMC statement 1 -1 -1 6 6 8 -3
6/24/2009 FOMC statement 10 6 3 2 4 4 5
8/12/2009*  FOMC statement -2 5 4 2 3 1 2
9/23/2009*  FOMC statement 1 -3 -3 -1 -1 -5 -4
11/4/2009*  FOMC statement -2 6 8 1 5 5 3
12/16/2009  FOMC statement -2 1 0 -1 1 1 -1
1/27/2010 FOMC statement 11 3 4 4 1 3 1
3/16/2010 FOMC statement -3 -5 -4 -4 -4 -4 -5
1/6/2009 Minutes release 0 -4 3 -17 -1 -9 -14
2/18/2009 Minutes release 9 11 4 6 8 9 16
4/8/2009 Minutes release 2 -4 -7 -9 -4 -6 -6
5/20/2009 Minutes release -5 -5 -5 -7 -4 -4 -10
7/15/2009 Minutes release 7 13 16 16 10 16 7
9/2/2009 Minutes release -1 -6 -6 -4 -7 -8 -5
10/14/2009  Minutes release 1 7 10 3 7 7 8
11/24/2009  Minutes release 0 -5 -5 -9 -5 -6 -3
1/6/2010 Minutes release -2 6 5 4 6 7 -1
2/17/2010 Minutes release 4 7 7 8 6 8 5
Baseline event set -34 -91 - -113 -71 -101 -67
Baseline set + all FOMC -1 -55 -13 -114 -47 -75 =72
Cumulative change 11/24/08 to -19 50 -75 -95 30 28 -489
3/31/2010
Std dev of daily changes: 5 8 9 10 6 9 7

11/24/08 to 3/31/10



QAcME . Effect on International Yields
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® Fed QE1 announcements reduced developed country sovereign bond yields by about 40
percent as much as U.S. yields (Neely 2015).
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QcvE.. _ Effect on Exchange Rate

® Fed QE1 announcements reduced the foreign exchange value of the USD by 6 to 10 (Neely 2015;
Joyce et al. 2011).

Foreign Exchange Futures
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Monetary Policvy in Advanced Economies

==== United States (10-year government bond yield change)

=—=—== Germany (10-year government bond yield change)

United States (CB assets change, billions of dollars, right scale)
ECB (CB assets change, billions of euros, right scale)

Source: Federal Reserve Bank of St. Louis; and Haver Analytics
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s Fecdleral Reserve ™= Eyropean Central Bank

* US monetary policy spills over
strongly to domestic government

bond yields in emerging markets, - -
at all maturities. A surprise 40 - _
tightening of 100 basis points by 35 i
the Federal Reserve translates i ]
into a 47-basis-point increase in 30- -
two-year government bond yields o5 _
in emerging markets. - -
* Euro area monetary policy i i
surprises have smaller effects. -
24 60

6 12 120
Months to maturity

Source: IMF, April 2021

50 - -
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120 - -400
90 - [ -300
« US monetary policy surprises also : :
Cifi 60 - N -200
have significant effects on exchange
rates and capital flqws to emerging 30 | Y 100
markets, but the evidence does not - +
show systematic effects on 04 % A 1 0
emerging market stock prices or ' T * ‘
. -30- -
benchmark Emerging Market Bond _ i o
Index spreads. _60- A | -
« Every 100-basis-point tightening of : :
US monetary policy leads to an N T e = & & u = : 1 W
immediate 1 percentage point g -~ 8|3 £E 5 3 § £ &
depreciation of emerging market 2|8 g 2 =
currencies vis-a-vis the US dollar 25 ° g 5 3
and portfolio outflows from emerging - g 5
markets of 7 basis points of annual i
G D P United States/global Emerging market economies

Source: IMF, April 2021
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BN Five-year bond ™= Ten-year bond

120- -

« Time Variation in the Sensitivity of
Emerging Market Yields to US
Monetary Policy Surprises

Before Nov. 2008 Nov. 08-13 14-20

Source: IMF, April 2021
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40- -

30-

20-

« Significant heterogeneity in the way
financial conditions in emerging
markets react to monetary policy 10-
changes in advanced economies

_10 ] | | |
Speculative- High external High currency  High bond  High financial

grade debt share volatility ~ substitutability openness
credit

Source: IMF, April 2021
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International Commodity Prices

® Driven by supply and demand factors:
 Demand revival after COVID-19.
« COVID-19 affects supply.

® Quantitative easing policy in developed countries leads to
liquidity easing.

® Capital Speculation
® Question: what is the role of US monetary policy?

® Main conclusion: compared with interest rate reduction, US
quantitative easing policy has played a more important role in
promoting the rise of international commodity prices.
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International Commodity Prices

® Main Variables
 CRB metals, food, industrial raw materials indexes
« CBOT soybean, corn, wheat price indexes
 LME copper and aluminum price indexes
 WTI crude oll price index
« China soybean, corn, wheat, copper, aluminum, crude oil futures

« China's money supply, Pledged Repo Interest Rate of inter-bank bonds,
China's total industrial output value

« Us money supply, US federal funds rate, US total industrial output value

® Adjustment
* Monthly
« Seasonality



International Commodity Prices
International copper market

nternatona copper pricetJs money supply China's money supply Interest rate China Interest rate Industrial output
alue

100.0000 0.000000 .000000 0.000000 0.000000 .000000 .000000

i
o

0.187109 98.29073 0.001726 6.08E—05 2.40E—0b 1.510280 7.17E—05

0.508163 97.99897 0.001846 0.000112 1.2b5E—05 1.490879 1.61E—05

0.501300 98.00539 0.001837 9.88E—05 1.06E—05 1.491346 1.62E—05

0.501389 98.00531 0.001838 9.91E-05 1.07E—05 1.491341 1.63E—05

.501388 98.00531 0.001838 9.91E-05 1.07E—05 1.491341 1.62E—05

0.501388 98.00531 0.001838 9.91E-05 1.07E—0b 1.491341 1.62E—0b

0.501388 98.00531 0.001838 9.91E-05 1.07E—0b 1.491341 1.62E—0b

0.501388 98.005631 0.001838 9.91E-05 1.07E—05 1.491341 1.62E—05

0.501388 98.00531 0.001838 9.91E—05 1.07E—0b 1.491341 1.62E—0b




International Commodity Prices
International aluminum market

) ; Us money supply INn@'s money Interest rate Ina Interest ratelU
aluminum price supply output value

100.0000 0.000000 .000000 000000 0.000000 .000000 0.000000

= 11.64957 86.56596 0.000762 0.009161 0.008052 1.754410 0.012090
- 0.326726 98.14200 0.002143 0.000205 4 .51E—-0b 1.528865 2.01E—0b
- 0.243545 98.21281 0.001850 9.37E—0b 7.05E—06 1.541694 1.20E—07
- 0.244610 98.21194 0.0018b7 9.57E—0b 7.51E—06 1.541494 1.68E—07
- 0.244598 98.21195 0.001856 9.57E—0b 7.51E—06 1.541497 1.68E—07
- 0.244598 98.21195 0.001856 9.57E—0b 7.51E—06 1.541497 1.68E—07
- 0.244598 98.21195 0.001856 9.57E—0b 7.51E—06 1.541497 1.68E—07
- 0.244598 98.21195 0.001856 9.57E—0b 7.51E—06 1.541497 1.68E—07
_ 0.244598 98.21195 0.001856 9.57E—05 7.51E—06 1.541497 1.68E—07




International Commodity Prices
CRB metal price index

» ation Us money supply y Interest rate
price index

100.0000 0.000000 0.000000 .000000 0.000000

= 0.049787 98.15887 0.003191 1.57E—06 0.000212 1.787939 3.56E—09
- 0.545674 97.65920 0.001869 9.19E-0b 9.13E—-06 1.793142 1.33E—05
- 0.530380 97.67488 0.00188b 8.71E—05 5.75E—06 1.792749 1.27E—05
- 0.530554 97.67470 0.001885 8.72E—-05 5.81E—-06 1.792758 1.27E-05
- 0.530552 97.67470 0.001885 8.72E—0b 5.81E—06 1.792758 1.27E—05
- 0.5305563 97.67470 0.001885 8.72E—-0b 5.81E—06 1.792758 1.27E—05
- 0.5305b3 97.67470 0.001885 8.72E—0b 5.81E—06 1.792758 1.27E—05
- 0.5305563 97.67470 0.001885 8.72E—0b 5.81E—06 1.792758 1.27E—05
_ 0.5305563 97.67470 0.001885 8.72E—0b 5.81E—06 1.792758 1.27E—05




International Commodity Prices
International crude oil market

] Us money supply Interest rate Ina Interest rate P
petroleum price output value

100.0000 0.000000 .000000 000000 0.000000 . .000000

i
- .
_

0.248862 98.72061 0.000619 0.000323 0.000177 1.029280 0.000132

1.124630 SymEo8e) 0.001856 0.000152 5.84E—06 0.973439 3.60E—06

.102296 97.92055 0.001793 0.000127 3.24E-06 0.975228 4 .61E—-06

1.102592 97.92028 0.001794 0.000128 3.29E-06 0.975194 4 .60E—06

1.102589 97.92029 0.001794 0.000128 3.29E-06 0.975195 4 .60E—06

1.1025689 97.92029 0.001794 0.000128 3.29E—06 0.975195 4 .60E—06

1.102589 97.92029 0.001794 0.000128 3.29E-06 0.975195 4 .60E—06

1.1025689 97.92029 0.001794 0.000128 3.29E—06 0.975195 4 .60E—06

1.102589 97.92029 0.001794 0.000128 3.29E—-06 0.975195 4.60E—06
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International Commodity Prices

CRB industrial raw material price index

o

nte IELE Us money supply US Interest rate Ina  Interest rate P
material price index I output value

100.0000 0.000000 000000 0.000000 0.000000 000000 000000

i
.
o

1.886225 96.94911 0.004005 0.000405 0.000266 1.159748 0.000245

0.499998 98.27398 0.001992 7.99E—0b 2.91E—06 1.223944 5.67E—08

.515965 98.25964 0.002036 8.66E—05b 5.10E—06 1.222265 4.42E-07

0.5157569 98.25982 0.002035 8.65E—05 5.05E—06 1.222293 4.32E-07

0.515761 98.25982 0.002035 8.65E—0b 5.05E—06 1.222293 4.33E-07

0.515761 98.25982 0.002035 8.65E—0b 5.05E—06 1.222293 4.33E—07

0.515761 98.25982 0.00203b 8.65E—05 5.05E—06 1.222293 4.33E—07

0.515761 98.25982 0.002035 8.65E—0b b.05E—06 1.222293 4.33E—-07

0.515761 98.25982 0.002035 8.65E—05 5.05E—06 1.222293 4.33E—07




International Commodity Prices
International soybean market

» Us money supply Ina's money Interest rate Ina Interes
supply ate

100.0000 . .000000 000000 . . 000000

8.587134 89.95105 0.002479 0.002472 0.011576 1.441368 0.003925

0.005362 98.39568b 0.001944 0.000107 8.75E—0b 1.596639 6.82E—06

0.014942 98.38638 0.001918 0.000115 1.95E—05 1.596629 8.27E—-08

0.014755 98.38655 0.001919 0.000116 2.0b5E—0b 1.596644 4.95E—08

.014758 98.38654 0.001919 0.000115 2.0b5E—0b 1.596643 4 .99E—08

0.014758 98.38654 0.001919 0.000115 2.05E—0b 1.596643 4.99E—08

0.014758 98.38654 0.001919 0.000115 2.05E—0b 1.596643 4.99E—08

0.014758 98.38654 0.001919 0.000115 2.0bE—0b 1.596643 4.99E—08

0.014758 98.38654 0.001919 0.000115 2.05E—0b 1.596643 4 .99E—08

-
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International Commodity Prices
International corn market

» g Us money supply Interest rate

- 0.000000 000000 000000 0.000000 ; 0.000000
- 1.878005 96.68817 0.004572 0.000241 0.001308 1.427103 0.000598
- 0.168505 98.35039 0.001746 0.000111 1.92E—06 1.479242 2.27E=07
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International Commodity Prices
International wheat market
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CMF, Sectoral contribution to headline CPI inflation: 2019-20
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Costs and Risks of
Asset Purchases
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Costs and Risks

® Impairment of Market Functioning
* absence of two—way trade
* loss of price discovery
* there has been only limited evidence of poor market functioning

® Distributional Considerations
* broadly felt benefits
* In advanced counties, the distributional effects of expansionary
* monetary policies are small.

® Capital Losses
* Cushion

* the yield curve
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Costs and Risks

® Financial Instability
* The creation of asset bubbles

* Incentivizing ‘reach for yield” and excessive risk—taking
* the promotion of excessive leverage or maturity transformation

the destabilization of the business models of Insurance companies and
pension funds

“spillover effects” of Fed policies on financial conditions abroad

* far from a full understanding of the links between monetary policy and
financial stability
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Costs and Risks

® High Inflation

* with short—term Interest rates near zero, the demand for bank reserves
would be highly elastic and the velocity of base money could be expected
to fall sharply

e structural forces (demographic changes, global supply chains)
* stable short—term inflation expectations
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Low inflation and weakening of wage

transmission pressure

Due to the long-term downturn of
inflation, the current inflation
expectation has been lower than the
target value for a long time.

Low inflation is good for residents. It can
improve the urchasmg power of
residents to buy food, fuel, housing and
other products, and reduce the burden
on families.

A sustained downturn in inflation will |
lead to a vicious circle and cause major
risks to the econom%/. The long-term low
inflation will lead to the decline of long-
term inflation expectation, which will
further lower inflation and worsen
inflation expectation.

Inflation expectation is extremely
important for the central bank to.
implement monetary policy. If inflation
expectation remains low, interest rates
will have to go down, which will make it
easier to trigger the effective floor and

Percent

2020 — 050

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

FOMC Meeting Date (FOMC) or Survey Vintage (Survey of Professional Forecasters)

mem FOMC ===+ Survey of Professional Forecasters
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Inflation expectations: Five year ahead
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Costs and Risks

® Managing Exit
* The communication around ending or reversing growth In the central bank
balance sheet can indeed be delicate

* Demand for reserves




d-high debt
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Future

® Record-high debt among emerging market and developing economies (EMDEs)
® Exit slowly

® Communication

* Measures to strengthen central bank credibility can help anchor inflation
expectations
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China

® Lower reserve rate




Conclusion
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Conclusion

® Much we still need to learn
® An integrated picture of this “elephant” remains elusive

® Asset purchases meaningfully ease financial conditions, even
when financial markets are not unusually stressed

® For the most part, it has become evident that the costs and risks
attributed to the QE, were overstated.

® The case for adding the new tool to the standard central bank
toolkit seems clear.
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