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Abstract

This is a proposal to investigate the extent to which buybacks can improve the
liquidity of government securities markets and lower the net cost of funding fiscal needs.
The work will include a theoretical model of intermediation of on-the-run and off-the-
run securities, calibrated to empirical evidence on trading activity and transactions
costs in the dealer-to-client (D2C) and off-the-run (OFR) segments of the US Treasury
market. Although transaction costs in the dealer-to-client market are low, they increase
over the life-span of a security. The proposed work will show how a program of buybacks
can optimally account for the relative secondary-market intermediation costs of on-the-
run and off-the-run securities, relative investor preference for on-the-run securities, and
price-impact costs associated with reverse auctions of off-the-run securities and primary
issuance auctions.
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1 Introduction

A “buyback” is a secondary-market purchase of a security by its issuer. In the summer of
2024, the US Treasury Department will initiate a new program of buybacks of US Treasury
securities. The proposed research will show the extent to which buybacks improve the
liquidity of government securities markets and lower the net cost of funding fiscal shortfalls.
The work will include an investigation the relative efficacy of alternative designs of a buyback
program, including the optimal extent of buybacks as a fraction of original issuances.

The work will include a theoretical model of intermediation of on-the-run and off-the-
run securities, calibrated to empirical evidence on trading activity and transactions costs in
the on-the-run interdealer (D2D) and dealer-to-client (D2C) segments of the US Treasury
market. Although transaction costs in the dealer-to-client market are currently low on
normal trading days, they tend to increase over the life-span of a security. Buybacks can be
designed to trade off the present value of secondary-market transactions costs against the
costs of auctioning buybacks and new issuances. The work will show how the design of a
buyback program influences the liquidity benefits of investors and costs to the government
for funding its fiscal needs.

On May 8, 2024, Assistant Treasury Secretary Frost stated:!

Treasury expects liquidity improvements resulting from buybacks to flow through
three channels. First, dealers should feel more confident making markets in off-
the-run securities, as they will have Treasury as a regular and predictable buyer.
Second, Treasury buybacks are expected to be “liquidity events” around which
additional trading activity is likely to take place. And third, dealers may use
buyback operations to free up balance sheet allocated to less-liquid positions at
a fair price.

In practice, Frost stated, the Treasury will aim to keep the residual tradable float of securities
above some design thresholds:

Treasury also recognizes that the total dollar amount trading in the market is
important for liquidity. For this reason, we have applied an additional rule to our
purchase limit calculation to ensure that the tradable float, in dollars, remains
above $10 billion for nominal coupon securities and $5 billion for TIPS after any
Treasury buyback operation is completed.

2 Related Literature

The literature on buybacks is sparse. The few papers that exist focus on the $67.5 billion
debt buyback program that was conducted from March 2000 to April 2002. In that case,
however, the decision to begin buying back Treasury debt stemmed from a steady narrowing
of the federal budget deficit during the 1990s, leading to decline in Treasury financing needs.

!See https://home.treasury.gov/news/press-releases/jy2328. Additional details can be found in a
recent presentation that Treasury made to TBAC that has been posted on the Treasury’s quarterly refunding
webpage.
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Shrinking issue sizes began to threaten the liquidity of when-issued trading and trading in
on-the-run securities in the late 1990s. Buybacks allowed the Treasury to increase the sizes
of new issues.

Garbade and Rutherford (2007) evaluated the prospective use of buybacks for Treasury
cash and debt management in the absence of a budget surplus. Han et al. (2007) analyze
the program’s outcomes for Treasury buyback costs, bond prices, and bond market liquidity,
using intraday data from the Treasury bond market. Merrick (2005) highlight the unintended
consequences in related markets, such as, those for the single-payment Treasury STRIPS
securities. More recently, Connolly and Struby (2023) estimate the effects of the 2000-2002
Treasury Buyback program on Treasury returns and the Federal Reserve’s System Open
Market Account (SOMA) portfolio.

3 Proposed model structure

Here, we sketch the modeling framework, leaving out many details for brevity. The modeled
bond market will have three types of participants: an issuer, m > 2 dealers, and non-
dealer customers. Bonds are “on the run” from issuance until the subsequent issuance and
then “off the run.” Each dealer i has holdings (¢, ¢5) of on-the-run and off-the-run bonds,
respectively. The total quantity of on-the-runs (off-the-runs) held by dealers is Q7 (Q3). The
total quantity of on-the-runs (off-the-runs) held by the market as a whole (both dealers and
customers) is Q; (Q2). The state variable for dealer i is 2° = (¢}, ¢%, Q}, Q5, Q1, Q). Dealers
and the issuing authority discount future cash flows at a common discount rate r.
For on-the-run and off-the-run bonds, there are three types of events:

o Issuances and buybacks. With mean frequency A;, an amount Y; = 0y + 6;(Q)2 of new
on-the-run notes are issued in a double auction involving all m dealers. Likewise, with
mean frequency s, an amount Yy = 6505 of off-the-run notes are repurchased by the
Treasury, in a double auction involving all dealers. With constant parameters and
Aaby > A0, the stationary mean supply of off-the-run bonds is

)\190
Aofy — M6y

The double auction captures two of the three channels outlined in Treasury thinking,
namely that the Treasury will act as a regular buyer of off-the-run securities, and that
buyback auctions will be “liquidity events” to promote further trade.

e Customer-dealer trade. For each given dealer i, with mean frequency M\ (A]), cus-
tomers sell a positive quantity of on-the-runs (off-the-runs) to that dealer. Likewise,
with mean frequency \j (A7), customers buy a positive quantity of on-the-runs (off-
the-runs) from dealer i. The quantity to be purchased or sold in each case is iid across
transactions.

All customer-to-dealer transactions are assumed to publicly announced, consistent with
the proposed public dissemination of TRACE transaction data. Since these transac-
tions are also occurring for other dealers and i’s state tracks total dealer holdings



(@71, Q%), whenever a customer sells a quantity y of on-the-runs to another dealer, the
state of dealer 7 is modified so that @ becomes x7,(y,3) = (q1, ¢, QF + y, @3, Q1,Q2)
for on-the-runs. L1kew1se if a customer sells a quantity y of off-the-runs to another

dealer, = becomes 27;(y, 4) = (q1,¢2, Q1, Q3 + ¥, Q1, Q2).

e [nter-dealer trade. With mean frequency A5 (\g), dealers trade on-the-runs (off-the-
runs) among themselves in double auctions involving all dealers. We do not currently
include this in the model.

A dealer holding an inventory (qi, ¢2) of on and off the runs, respectively, incurs holding
costs at the rate h(q; + ¢2)* per unit of time, for some constant i > 0. Dealer bidding
strategies maximize the expected present value of future net cash flows, including bond
coupon payments, issuance purchase costs, and net trading revenues.

The issuer’s buyback design is determined by the parameters Ay, As, 6y, 6, and 6.

Anticipating a symmetric equilibrium, the continuation value function V : R? — R of any
dealer satisfies Hamilton-Jacobi-Bellman equation

0=—rV(z)+q +q — k(g + )
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where
® (1 + ¢o is the rate of coupon income,
e k is the event type (and thus )y is the arrival rate for event type k);

e Y} is a random variable with probability distribution of the total amount sold to dealers
at event type k;

e when the immediately prior state is x, 7 (0, y, k) is the new state vector for an event of
type k that is determined by a dealer purchase of size d, where y is the total quantity
of the bond sold to dealers

o for k = 1,2, ®;(d, x,y) is the equilibrium per-unit price in the auction, when the dealer
makes a purchase of size d given state x and sale quantity y;

e for k = 3,4, pr(x,y) is the per-unit price on a C2D transaction with dealer i of size y
when the state of dealer i is z.



Figure 1. Auctions Size ($billions). Figure la shows the distribution of auctions’ sizes. Figure 1b
shows auction size for the 2-year, 5-year, and 10-year issuances, from 1Q2009 to 4Q2023.
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Table 1: Daily Trading Volume by Security Type and Market Segment This table reports the
average daily trading volume in billions of U.S. dollars of par-value for different segments of the Treasury
market including the dealer-to-client (D2C), dealer-to-dealer (D2D), interdealer broker electronic/automated
(IDBE), and interdealer broker voice/manual screen (IDBV) segments. The sample period includes 1,338
trading days from July 7, 2017 to December 29, 2022 excluding STFMA holidays and early closes.

Total D2C D2D IDBE IDBV

Coupons | 481.5 212.0 29.3 170.8 69.4
Bills 118.2 86.0 9.1 0.3 22.8
TIPS 14.6 105 0.3 0.0 3.8
FRNs 2.1 1.8 0.1 0.0 0.2
STRIPS 24 2.2 0.1 0.0 0.1
All 618.8 3125 389 171.1  96.3

4 Data

The model will be calibrated to data bearing on issuance and secondary market trade in the
2-year, H-year, and 10-year segments of US Treasury security markets.

Issuances. The auctions data will include the announcement date, auction date, issue
date, offering amount, maturity date, and coupon, from Treasury Direct to calculate the
average auction size. The proposed work will focus on auctions between January 2009 and
December 2024. Figure 1b illustrates issuance sizes through 2023.

Secondary trade volumes and market price impact. The proposed work will exploit
transactions data collected through TRACE system, which covers trades since July 2017.
For a given trade, the data cover the security 1D, whether the trade is D2D or D2C, and
dealer IDs, the quantity, and the price. Table 1 summarizes secondary market activty.



5 Composition of the research team

In addition to the principal investigator, Duffie, the research team is comprised of Michael
Fleming, Or Schachar, Peter Van Tassel, CV: https://www.newyorkfed.org/medialibrary/
media/research/economists/vantassel/vantassel_cv.pdf and Sam Wycherly (who is
proposed to receive research assistantship funding). Fleming, Shachar, and Van Tassel (all
of whom have PhDs) are not university faculty are not co-proposing investigators, and are
not requesting funding support.

6 Proposed funding

The proposed funding is:
e At least $15,000 in research assistantship support.
e $7.000 for other research costs such as conference travel.
e salary support for investigator(s): none.
e data funding: none.

The proposal includes no requested funding for data or faculty salary support (Duffie).
The primary need for funding is for student research support. Stanford Economics PhD
student Sam Wycherly will need funding to work with the PI on this project, and needs
funding for summer quarter 2024 through fall quarter 2025. The suggested $15,000 funding
for research assistant support would cover only about one quarter of project support from
Wycherly, a small fraction of the needed support for this project, which will last for about six
quarters. The PI therefore requests the highest possible funding for research assistantship
support.
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Statement of Public Policy Issue Informed by the Proposed Research

NBER research proposal: Market Frictions and Financial Risks
Buybacks
Principal Investigator: Duffie

May, 2024

The proposed research will show how the design of a buyback program influences the
liguidity benefits of investors and costs to the government for funding its fiscal needs.
Although transaction costs in the dealer-to-client market for US Treasury securities are
currently low on normal trading days, they tend to increase over the life-span of a security
and also during periods of intense demands by investors for liquidity, and especially in the
off-the-run market, where buybacks can be most valuable from a public-policy
perspective. This research will show how buybacks can trade off the present value of
secondary-market transactions costs against the costs of reverse-auctioning (buybacks)
and new issuances.
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“The Federal Reserve’s Foreign Exchange Swap Lines” (with Nicholas J. Klagge).
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March 2005.
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Federal Reserve Bank of New York Current Issues in Economics and Finance, Vol. 10,
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e “When the Back Office Moved to the Front Burner: Settlement Fails in the Treasury Market
after September 11” (with Kenneth D. Garbade). Federal Reserve Bank of New York
Economic Policy Review, Vol. 8, No. 2, November 2002, pp. 35-57.

o “Are Larger Treasury Issues More Liquid? Evidence from Bill Reopenings.” Journal of
Money, Credit, and Banking, Vol. 34, No. 3, August 2002, pp. 707-35.

e “Financial Market Implications of the Federal Debt Paydown.” Brookings Papers on
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e “The Benchmark U.S. Treasury Market: Recent Performance and Possible Alternatives.”
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e “Price Formation and Liquidity in the U.S. Treasury Market: The Response to Public
Information” (with Eli M. Remolona). Journal of Finance, Vol. 54, No. 5, October 1999,
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e “Tick Size Change and Market Quality in the U.S. Treasury Market” (with Giang Nguyen
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Moon). Federal Reserve Bank of New York Staff Report No. 8, December 1995.

BOOK CHAPTERS
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o “U.S. Treasury Securities” (with Frank J. Fabozzi). In Frank J. Fabozzi, ed., The
Handbook of Financial Instruments, Hoboken, NJ: John Wiley & Sons, 2002.

o “U.S. Treasury and Agency Securities” (with Frank J. Fabozzi). In Frank J. Fabozzi, ed.,
The Handbook of Fixed Income Securities, 6th ed., New York: McGraw Hill, 2001.

BLOG POSTS
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“Customer and Employee Losses in Lehman’s Bankruptcy” (with Erin Denison and Asani
Sarkar). Federal Reserve Bank of New York Liberty Street Economics, January 2019.
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“Unlocking the Treasury Market through TRACE” (with Doug Brain, Michiel DePooter,
Dobrislav Dobrev, Peter Johansson, Collin Jones, Frank M. Keane, Michael Puglia, Liza
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“Has Liquidity Risk in the Treasury and Equity Markets Increased?” (with Tobias Adrian,
Daniel Stackman, and Erik Vogt). Federal Reserve Bank of New York Liberty Street
Economics, October 2015.



Michael J. Fleming

“Has Liquidity Risk in the Corporate Bond Market Increased?” (with Tobias Adrian, Or
Shachar, and Erik Vogt). Federal Reserve Bank of New York Liberty Street Economics,
October 2015.

“Has U.S. Corporate Bond Market Liquidity Deteriorated?” (with Tobias Adrian, Or
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Remache). Federal Reserve Bank of New York Liberty Street Economics, August 2013.

e “The SOMA Portfolio through Time” (with Meryam Bukhari, Alyssa Cambron, Jonathan
McCarthy, and Julie Remache). Federal Reserve Bank of New York Liberty Street
Economics, August 2013.

e “The Recent Bond Market Selloff in Historical Perspective” (with Tobias Adrian). Federal
Reserve Bank of New York Liberty Street Economics, August 2013.

¢ “How Liquid Is the Inflation Swap Market?” (with John Sporn). Federal Reserve Bank of
New York Liberty Street Economics, April 2013.

e “Primary Dealers' Waning Role in Treasury Auctions” (with Sean Myers). Federal Reserve
Bank of New York Liberty Street Economics, February 2013

e “Federal Reserve Liquidity Facilities Gross $22 Billion for U.S. Taxpayers.” Federal
Reserve Bank of New York Liberty Street Economics, November 2012.

e “The Impact of Trade Reporting on the Interest Rate Derivatives Market” (with John
Jackson, Ada Li, Asani Sarkar, and Patricia Zobel). Federal Reserve Bank of New York
Liberty Street Economics, April 2012.
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Jackson, Ada Li and Asani Sarkar). Federal Reserve Bank of New York Liberty Street
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2018: Federal Reserve Bank of Atlanta Summer Financial Policy Conference (August),
Norges Bank (May), University of Zurich (May), 5th International Conference on Sovereign
Bond Markets (April), Wilfrid Laurier University (April), Macro Financial Modeling Winter
Meeting (January).

2017: FTG Summer School (August), Federal Reserve Bank of Atlanta Summer Financial
Policy Conference (August), Sacred Heart University (May), Commodity Futures Trading
Commission (April), Financial Stability Board Workshop (February), New York University
(February).

2016: NYU Stern Risk Management Symposium (September), Fixed Income Analysts
Society (May).

2015: FINRA/Columbia Conference on Corporate Debt Market Structure, Liquidity and
Volatility (November), Board of Governors of the Federal Reserve System (October), Bank of
Thailand (February), Bank for International Settlements (February), AFA Annual Meeting
(January).

2014: Financial Management Association Annual Meeting (October), 10" Annual Central
Bank Workshop on the Microstructure of Financial Markets (October), Centre for Advanced
Financial Research and Learning (July), First International Conference on Sovereign Bond
Markets (June), Bank of Japan (June), Financial Management Association Applied Finance
Conference (May).

2013: Darla Moore School of Business Fixed Income Conference (April).

2012: CFTC Research Conference (November), Board of Governors of the Federal Reserve
System (May), Darla Moore School of Business Fixed Income Conference (April), AEA
Annual Meeting (January).
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2010: Federal Reserve Bank of New York auctions workshop (November), 6" Annual Central
Bank Workshop on the Microstructure of Financial Markets (October), Bridgewater
Associates (June), AEA Annual Meeting (January).

2009: Central Bank of Ireland (October), Cass Business School (October), Brandeis
University (March), Federal Reserve Bank of New York conference on Inflation-Indexed
Securities and Inflation Risk Management (February), Federal Reserve Bank of New York
conference on Central Bank Liquidity Tools (February), ASSA Annual Meetings (January).

2008: Queens University Belfast (April), AFA Annual Meeting (January), Federal Reserve
System Conference on Financial Markets & Institutions (January).

2007: ECB workshop on Analysis of the Money Market (November), Financial Management
Association Annual Meeting (October), 3™ Annual Central Bank Workshop on the
Microstructure of Financial Markets (September), Bank of Canada (May), University of
Cambridge conference on High Frequency Dynamics and Bond Markets (April), Board of
Governors of the Federal Reserve System (April), Federal Reserve Bank of Atlanta System
Finance Conference (March), ASSA Annual Meetings (January).

2006: University of Kansas (December), NBER Market Microstructure Meeting (May), Bank of
Canada Conference on Fixed Income Markets (May), Dauphine Workshop on Financial
Market Quality (March).

2005: Danmarks Nationalbank Workshop on Bond Lending (November), SUERF/Bank of
Finland conference on Open Market Operations and the Financial Markets (September), Vrije
Universiteit Amsterdam (September).

2004: Federal Reserve Bank of San Francisco (April).

2003: University of Piraeus & Athens Derivatives Exchange (November), Third Workshop of
the ECB-CFS Research Network on Capital Markets and Financial Integration in Europe
(November), Rutgers University (October), Federal Reserve System Conference on Financial
Structure and Regulation (September).

2002: Bank for International Settlements (September), Federal Reserve System Conference
on Financial Structure and Regulation (September), Bank of Canada (May), University of
Kentucky (February).

2001: Berkeley Program in Finance (October), Federal Reserve Bank of Cleveland and
Journal of Money, Credit, and Banking Conference on Declining Treasury Debt (October),
University of Aarhus Conference on Market Microstructure and High-Frequency Data in
Finance (August), ABN AMRO Global Central Bankers Conference (June), ALMA Group
Annual Meeting (May), Bank for International Settlements (March), Federal Reserve Bank of
Boston (February), CBOE, CBOT and CME Risk Management Conference (February),
European Central Bank (January).

2000: Brookings Panel on Economic Activity (September), Board of Governors of the Federal
Reserve System (July), European Financial Management Association Annual Meeting (June).

1999: Federal Reserve Bank of New York conference on Fiscal Policy in an Era of Surpluses:
Economic & Financial Implications (December), Goldman, Sachs & Co. (August).

1998: Bank of Japan (November), Joint Central Bank Research Conference on Risk
Management & Systemic Risk (November), Financial Management Association Annual
Meeting (October), ERISA U.S. Department of Labor Advisory Council (September), Eastern
Economic Association Annual Meeting (February).

1997: NBER Market Microstructure Meeting (December), UCSD conference on Time Series
Analysis of High Frequency Financial Data (April).

1996: Financial Management Association Annual Meeting (October).



Michael J. Fleming

1995: Financial Management Association Annual Meeting (October).
DISCUSSIONS
2019: NBER Conference on Big Data: Long-Term Implications for Financial Markets and

Firms (March).

2018: Columbia Business School Transparency Conference: At What Speed and Cost?
(panel discussion; June), NBER Long-Term Asset Management Conference (panel
discussion; May).

2017: Euromoney Electronic Bond Trading Forum (roundtable discussion; June).

2016: The Evolving Structure of the U.S. Treasury Market: Second Annual Conference (panel
discussion; October), Inaugural India Research Conference (May), Third International
Conference on Sovereign Bond Markets (April).

2015: Conference on the Evolving Structure of the U.S. Treasury Market (panel discussion;
October), Federal Reserve System "Day-Ahead" Conference on Financial Markets and
Institutions (January).

2014: First International Conference on Sovereign Bond Markets (panel discussion; June),
AFA Annual Meeting (January).

2012: Econometric Society Annual Meeting (January).

2011: Quantitative Easing Conference (June), WFA Annual Meeting (June), SFS Finance
Cavalcade (May), Stern Microstructure Meeting (May).

2010: Financial Management Association Annual Meeting (October).

2009: 5" Annual Central Bank Workshop on the Microstructure of Financial Markets
(October), Yale/RFS Financial Crisis Conference (July).

2008: AEA Annual Meeting (January).
2007: Financial Management Association Annual Meeting (October).

2006: NBER Market Microstructure Meeting (October), Dauphine Workshop on Financial
Market Quality (March).

2004: NBER Market Microstructure Meeting (July).

2003: MTS Conference on Financial Markets (June).

1998: Joint Central Bank Research Conference on Risk Management & Systemic Risk (Nov.)
1996: Financial Management Association Annual Meeting (October).

1995: Financial Management Association Annual Meeting (October).

PROGRAM COMMITTEES
2020: 16t Annual Central Bank Conference on the Microstructure of Financial Markets

(cancelled), 7th International Conference on Sovereign Bond Markets (postponed/TBD).

2019: 15" Annual Central Bank Conference on the Microstructure of Financial Markets
(November), 6th International Conference on Sovereign Bond Markets (April).

2018: 14t Annual Central Bank Conference on the Microstructure of Financial Markets
(November), 5th International Conference on Sovereign Bond Markets (April).

2017: 13t Annual Central Bank Conference on the Microstructure of Financial Markets
(September), 4th International Conference on Sovereign Bond Markets (April).
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2016: 12t Annual Central Bank Conference on the Microstructure of Financial Markets
(September), 3rd International Conference on Sovereign Bond Markets (April).

2015: 11t Annual Central Bank Conference on the Microstructure of Financial Markets
(October), 2nd International Conference on Sovereign Bond Markets (March).

2014: 10" Annual Central Bank Conference on the Microstructure of Financial Markets
(October), Workshop on the Risks of Wholesale Funding (August), 1st International
Conference on Sovereign Bond Markets (June).

2013: 9" Annual Central Bank Conference on the Microstructure of Financial Markets (Sept.)
2012: 8t Annual Central Bank Conference on the Microstructure of Financial Markets (Oc
2011: 7! Annual Central Bank Conference on the Microstructure of Financial Markets (Oc

2009: 51" Annual Central Bank Conference on the Microstructure of Financial Markets (Oc

(Sept.).
(Oct.).
(Oct.).
2010: 6! Annual Central Bank Conference on the Microstructure of Financial Markets (Oct.).
(Oct.).
2008: 4" Annual Central Bank Conference on the Microstructure of Financial Markets (Sept.).
(Sept.).

2007: 3@ Annual Central Bank Conference on the Microstructure of Financial Markets (Sept.)
REFEREE WORK

American Economic Review, Economic Journal, Economics Letters, European Economic
Review, Finance Research Letters, Financial Management, Financial Review, International
Finance, International Journal of Central Banking, Journal of Applied Econometrics, Journal
of Applied Finance, Journal of Banking and Finance, Journal of Economics and Business,
Journal of Empirical Finance, Journal of the European Economic Association, Journal of
Finance, Journal of Financial Economics, Journal of Financial Intermediation, Journal of
Financial Markets, Journal of Financial and Quantitative Analysis, Journal of Financial
Research, Journal of Financial Services Research, Journal of Futures Markets, Journal of
International Economics, Journal of International Money and Finance, Journal of Monetary
Economics, Journal of Money, Credit, and Banking, Journal of Political Economy, Journal of
Portfolio Management, Management Science, National Tax Journal, Pacific-Basin Finance
Journal, Quantitative Economics, Quantitative Finance, Quarterly Journal of Finance, Review
of Economic Studies, Review of Finance, Review of Financial Economics, Review of
Financial Studies, Swiss Journal of Economics and Statistics.

MEDIA COVERAGE

Asian Wall Street Journal, Associated Press, Barron’s, Bloomberg, BondWeek, BridgeNews,
CFO.com, Credit Union Regulatory Insider, Dow Jones, eRisks.com, Euromoney, Futures,
Investment Dealers’ Digest, Market News International, Reuters, Swaps Monitor, Wall Street
Journal, Wall Street Journal Europe.
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Publications

1. “Non-Standard Errors”, with Menkveld, Albert J., Anna Dreber, Felix Holzmeister, Juer-
gen Huber, Magnus Johannesson, Michael Kirchler, Sebastian Neusss, Michael Razen, Utz
Weitzel, and #FinCap Team, Journal of Finance Forthcoming.

2. “Liquidity regulations, bank lending and fire-sale risk”, with Daniel Roberts and Asani Sarkar,
Journal of Banking & Finance, 156 (2023): 107007.

3. “It’s What You Say and What You Buy: A Holistic Evaluation of the Corporate Credit
Facilities”, with Nina Boyarchenko and Anna Kovner, Journal of Financial Economics 144,
no. 3 (2022): 695-731.

4. “COVID Response: The Primary and Secondary Corporate Credit Facilities”, with Nina Bo-
yarchenko, Caren Cox, Richard Crump, Andrew Danzig, Anna Kovner, and Patrick Steiner,
Economic Policy Review, 28, no. 1 (2022): 1-34.

5. “COVID Response: The Municipal Liquidity Facility”, with Andrew F. Haughwout and Ben
Hyman, forthcoming Economic Policy Review.

1of4


mailto:or.shachar@ny.frb.org

10.

11.

“Dealer Balance Sheets and Bond Liquidity Provision”, with Tobias Adrian and Nina Bo-
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