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Paper in a nutshell

Our understanding of the asset pricing implications and economic determinants of
the temporal and cross-sectional variation in convenience premia is still limited.

We provide a systematic asset pricing analysis of one important category of safe
asset, the repurchase agreement (repo).

Standard factor model with a market factor (level) and a carry factor (slope) is
able to price these near-money assets.

Carry factor involves a long position in repos with higher rates and a
simultaneous short position in repos with lower rates.

We rationalize our carry as the difference between stable and wobbly convenience
yields provided by truly and quasi-safe assets.

A simple framework and our empirical analyses show that our carry is explained
by the safety and liquidity premia reflecting asset scarcity and opportunity cost.

Our carry factor helps explain the cross-section of long-term bond returns after
accounting for standard bond pricing factors.
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Contribution to literature

Asset pricing
Common risk factors in equity, fixed income (Fama and French, 1993) and foreign
exchange (FX) markets (Lustig, Roussanov, and Verdelhan, 2011). Koijen et al.
(2018) on different carries in equity, fixed income, and option markets.

Bond pricing literature of Cochrane and Piazzesi (2005) and Fontaine and Garcia
(2012).

Safe assets
Safe asset theories predicting cross-sectional dispersion in (quasi-) safe assets
and convenience yields (e.g., Krishnamurthy, 2002; Krishnamurthy and
Vissing-Jorgensen, 2012; Stein, 2012; Sunderam, 2015; Nagel, 2016; Caballero,
Farhi, and Gourinchas, 2016; Moreira and Savov, 2017; Krishnamurthy, He, and
Milbradt, 2019).

Empirical literature (e.g., Longstaff, 2004; Fleckenstein, Longstaff, and Lustig,
2014; Greenwood and Vayanos, 2014; Krishnamurthy and Vissing-Jorgensen,
2015; Du, Im, and Schreger, 2018; and Kacperczyk, Perignon, and Vuillemey,
2021).
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Repo Market
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Data

European repo market is particularly well suited to analyzing the asset pricing implica-
tions and economic determinants of heterogeneous convenience premia.

Euro repos are secured by government bonds with heterogeneous safety and
liquidity attributes, thereby broadening the existing literature on convenience that
largely concerns U.S. Treasuries.

Market characteristics enable us to isolate convenience yield by eliminating
many confounding factors such as term premia, counterparty and currency risk.

Largest repo market worldwide and our data includes transactions covering more
than 70% of the entire European repo market.

Breakdown of repo data
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Repo market

Figure: Repo Rate Development

Benedikt Ballensiefen Safe Asset Carry Trade August 23, 2021 6 / 28



Repo Market Carry Factor Common Factors Economic Determinants Convenience Premium and Asset Prices Conclusion

Carry Factor
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Safe asset portfolios

Consider portfolios consisting of the entire repo market universe.

At each trading day t+1, we allocate repos into eight portfolios based on the repo rate
observed during the previous day t :

First portfolio contains the repos with the lowest rate observed during the
preceding trading day.

Last portfolio contains the repos with the highest rate observed during the
preceding trading day.

The carry return is ex-ante unknown.

Portfolios are re-balanced daily.

Account for transaction cost.
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Safe asset portfolios

Table: Portfolio Return
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High-minus-low

Figure: Development of the Safe Asset Carry Factor
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Robustness

Our results do not depend on specialness and market segmentation. Different carries

Systemic clearing house risk (Boissel et al., 2017) does not explain the existence of
our carry ( Carry factor without GIIPS , CCP waterfall ). Carry return is largely driven by the low rates
of repos secured by safe assets in portfolio 1.

Our carry factor remains positive and even increases after accounting for the collateral
return. Bond collateral return

Overview robustness analyses

Country composition of carry
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Common Factors
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Principal component analysis

Table: Principal Component Analysis
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Asset pricing results

Table: GMM Estimation

FMB estimation
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Economic Determinants
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Drivers of safe asset determination

Safe asset literature outlines differences across (quasi-) safe assets that make them
imperfect substitutes (Sunderam, 2015).

“Specialness of safe assets implies the existence of nonpecuniary returns (called the
convenience yield), in the form of liquidity or moneyness (the money-like property of
NQA) and safety” (Gorton, 2017).3

We extend the framework proposed in Krishnamurthy (2002) to a larger and a more
complex repo market in which collateral assets are featured by various degrees of safety
and liquidity attributes. Theoretical framework

3A “safe asset” is an asset taken at face value with “no questions asked” (NQA).
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Economic interpretation

Carry reflects differences in convenience yield as truly safe assets (low-rate portfolio)
carry higher safety and liquidity benefits than quasi-safe assets (high-rate portfolio).

Carry return increases in the safety premium (i.e., difference in ten-year CDS
spreads between the countries in the high- and low-rate portfolio). Scatterplot

Carry return increases in asset scarcity reflecting one aspect of the liquidity
premium (i.e., difference in the short-term debt to GDP ratio between the countries
in the high- and low-rate portfolio). Scatterplot

Carry return increases with the opportunity cost reflecting another aspect of the
liquidity premium (i.e., main Euro-area short-term interest rate benchmark Eonia).

Control for market frictions and arbitrage deviations by accounting for the U.S. Dollar
Euro covered interest parity (CIP) basis.
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Drivers of safe asset determination

Table: Economic Analysis: Safe Asset Dimensions
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Drivers of safe asset determination

Table: Economic Analysis: Safe Asset Dimensions
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Drivers of safe asset determination

To validate our results, we perform a number of additional tests:

For each term type, for GC and special repo transactions, and for trades executed
on BrokerTec.

At a daily frequency.

For repo liquidity. Results

By employing alternative measure for risk (CDS index of European Banks), asset
supply (debt to GDP), opportunity cost (one-month Euribor and average repo
market rate) and arbitrage constraints (TED spread, VIX, CISS, balance cost of
holding government bonds).

By accounting for any ECB purchases under the PSPP.
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Convenience Premium and Asset Prices

Benedikt Ballensiefen Safe Asset Carry Trade August 23, 2021 21 / 28



Repo Market Carry Factor Common Factors Economic Determinants Convenience Premium and Asset Prices Conclusion

Convenience premium and asset prices

Two repo factors help explain the cross-section of bond returns after accounting for
the standard bond pricing factors and measures of bond safety and liquidity.

Consider the cross-section of European sovereign bonds that are posted as repo
collateral.

Estimate daily yield curves following the yield curve representation introduced by
Nelson and Siegel (1987) and by using German government bonds.

We relate the unexplained yield component to measures of bond safety, bond liquidity,
and our two repo factors.

Carry Factor and First PCA of Unexplained Bond Return

Country Loadings on Carry Factor and Bond PCA
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Convenience premium and asset prices

Table: Convenience Premium and Bond Prices
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Conclusion

Benedikt Ballensiefen Safe Asset Carry Trade August 23, 2021 24 / 28



Repo Market Carry Factor Common Factors Economic Determinants Convenience Premium and Asset Prices Conclusion

Conclusion & outlook

We provide the first systematic asset pricing analysis of one of the main categories
of safe assets, the repurchase agreement.

Rationalize the dispersion in rates captured by our carry with the idea that market par-
ticipants value the different convenience premia embedded in truly and quasi-safe
assets.

We propose a simple theoretical framework and provide empirical evidence that our
carry factor is explained by the safety premia and the liquidity benefits, which vary with
asset scarcity and opportunity cost.
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Appendix: Repo data

Table: Breakdown of the Repo Data

Back to presentation
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Appendix: Robustness overview

Table: Robustness Results

Back to presentation
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Appendix: Different carries

Figure: Development of Different Safe Asset Carry Factors

Back to presentation
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Appendix: Carry factor without GIIPS countries

Figure: Development of the Safe Asset Carry Return with/without GIIPS Countries

Back to presentation
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Appendix: CCP waterfall

Systemic risk of clearing houses does not provide an explanation for the temporal
and cross-sectional variations in repo rates.

Default would imply overnight
(i) failure of central counterparty members,

(ii) failure of central counterparty and

(iii) sovereign distress/default.

Significant capital buffers and highly conservative investment policies by central coun-
terparties, as well as flight-to-safety during crisis periods.

The European Securities and Markets Authority (ESMA) reports on CCP stress tests do
not suggest any systemic risk inherent in European CCPs.

Back to presentation
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Appendix: Collateral return

Repo leg requires that the collateral asset is held before entering the borrowing posi-
tion.

Likelihood of holding or easily obtaining a given security depends on a bank’s
business model, size, and characteristics.

Performance of our carry factor remains positive and even increases once we
account for the bond portfolio return. Results

Focus on the repo market to benefit from the unique market setting that allows us to
separate an asset’s convenience from its financial return.
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Appendix: Collateral return

Table: Bond Portfolio Analysis

Back to presentation
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Appendix: Country composition

Table: Carry Factor - Portfolio Constituents

Back to presentation
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Appendix: Fama and MacBeth (1973)

"Classical“ two-stage estimation procedure:

Rn,t = αn + βMarket
n · f Market

t + βHML
n · f HML

t + εn,t (1)

Rn = βMarket
n · λMarket + βHML

n · λHML + ζn. (2)

In the time-series regression 1, we determine the portfolios’ betas, while in the cross-
sectional regression 2, we determine the factor premia for the market and the carry.
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Appendix: Fama and MacBeth (1973)

Table: FMB Estimation

Back to presentation

Benedikt Ballensiefen Safe Asset Carry Trade August 23, 2021 10 / 18



Appendix: Convenience yield framework

Figure: Convenience Yield Framework
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Figure: Convenience Yield Framework
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Appendix: Convenience yield framework

In our setting, the supply curve is given as

c(Q) = A + bS · X S + dS · max [Q − Q∗, 0], (3)

and the demand curve as

c(Q) = bD · X D + bR · (Risk − Risk i ) + bL · opportunitycost − dD · Q. (4)

Back to presentation
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Appendix: Risk

Figure: Scatterplot of the Carry Factor against Risk

Back to presentation
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Appendix: Asset supply

Figure: Scatterplot of the Carry Factor against Asset Supply

Back to presentation
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Drivers of safe asset determination

Table: Economic Analysis: Repo Market Liquidity

Back to presentation
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Convenience premium and asset prices

Figure: Carry Factor and First PCA of Unexplained Bond Return

Back to presentation
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Convenience premium and asset prices

Figure: Country Loadings on Carry Factor and Bond PCA

Back to presentation
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