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Introduction

@ Money markets constitute a key element for financial markets and monetary
policy transmission

@ Since the GFC, secured money markets (repo) have been the main source of
funding and collateral exchange

@ The participation of non-bank financial intermediaries (NBFIs) has been
increasing, possibly affecting market functioning and money market developments

@ The main objective (funding vs collateral) for participating in repo markets has
changed along time

Secl#red vs unsecured volumes in Euro area money markets

2020 2021 2022 2023 2024
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Introduction: Literature review

@ Literature that assess the impact of unconventional monetary policy (UMP) on

money markets
Carrera de Souza and Hudepohl (2022), Arrata et al. (2020), Brand et al. (2019)

@ Previous studies on the interrelations between sovereign debt markets and
repo:

@ Arrata et al. (2020): relevance of short positions in increasing demand for collateral

@ Nagel (2016): increase in monetary policy rate expectations drive up the demand of
"money-like-assets” and hedging for additional rate hikes

@ Dufour and Skinner (2020): study determinants of repo specialness

@ Jappelli et al. (2024): when there is excess of collateral demand, the competence
for getting the bond, reduces rates

Our work is close to these two strands of literature, combining the effects of
UMP on asset scarcity and interrelations on sovereign debt markets. We
analyse higher collateral demand in a context of monetary policy normalisation.
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Repo markets: a balance between the supply and demand

of funding and collateral

Two primary usages driving repo transactions:

@ Cash-driven transactions: the lender accepts any collateral included in a basket
of securities (General Collateral). Price determined by supply/demand of cash.

@ Security-driven transactions: the motivation for a repo is the preference for a
specific collateral. Price is based on the demand and supply of such security.
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Recent developments in repo markets

1. Post-Covid extension of UMP

2. Shift in MP rate expectations: increasing rates. No significant change in asset
purchases holdings

3. Shift in MP rate expectations: decreasing rates. Decrease in ECB balance sheet
(TLTRO+ending asset purchases)

Repo-DFR spread by issuer location
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Dataset: granular repo rate transactions
Data: repo transactions

Individual transactions from January 2019 - February 2024) from MMSR

@ Information on interest rate, volume, counterparty, collateral and type of transaction
(borrowing or lending)

@ Transactions with one-day maturity: O/N, T/N, S/N, which represents around 80% of
daily volume

@ Transactions backed by government bonds from Spain, Germany, France and ltaly
(around 90% volume).

Data: other
@ Supply of collateral: ECB footprint

@ Demand of collateral: monetary policy uncertainty, flight-to-quality and monetary policy
rate expectations

@ Liquidity/credit risk
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Conjunctural factors driving demand of collateral
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Factors driving supply of collateral

ECB footprint

Eurosystem holdings over free
PSPP; .+PEPP;
g = AR
ﬂoatfvt - Free floatj
where Free-float=Outstanding amount-Eurosystem

holdings-Pledged collateral+SLF balance

ECB Footprint Lower Higher
collateral collateral
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the SUPPLY

@ Increase SL limit
@ TLTRO repayments

@ Increasing gov.debt.
issuances




Cash-driven factors

Euribor-OIS (credit and liquidity risk)

@ Euribor 3 months (reference for interbank rates) - OIS (risk-free rate)

@ Negative liquidity premium observed in 2022, related to excess liquidity and preference for short tenors

Euribor-0IS 3M (bps)

Lower supply

40
Higher cash

supply cash
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Econometric specification

Linear mixed-effects model, with separate regressions for each country
(DE,FR,IT,ES)

Repo — DFR;.+,j = Bsiope - Slope: + Bsmove - SMOVE; + Bsovereign - Sovereigny,
+BEun’bor . EuriborOIst + /6Eurosystemholdings . EUfOSySteth/dfngSt,j+

(1)

Qicollateral; + Qcounterparty; + Cttime
+Quarter and year end controls + Type transaction;: j + € j

where subindex i refers to each transaction, t denotes day of the transaction, and j the country. ctcojjateral, Ccounterparty and
Qutime account for colateral, counterparty and time differences.

Dummies for year and quarter-end for each especific year are included as well as type of transaction (borrowing/lending)

identifier.

Useful approach to identify:

@ Cross-time changes in demand for collateral: e.g., higher interest rate expectations will
motivate short positions

@ Cross-collateral heterogeneity: within same period of time, some collaterals (specials)
will be more demanded

@ Cross-counterparty heterogeneity: within same period of time, repo rates differ across
NBFI, banks. ..
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Exploring heterogeneities across counterparties

Which sectors contribute more to a higher collateral demand?

@ Nguyen et al., 2023: MP transmission works better when transactions are done
primarily by banks.

@ Jappelli et al., 2024 arbitrageurs investors (i.e. NBFIs) borrow the overpriced and
more demanded bonds to sell it short.

Need to account for different effects of short-positioning demand across
counterparties (Banks, NBFI, CCP)

Repo — DFR; + j = Bsiope * Counterpartysector - Sloper + Bsmove - SMOVE+

Bsovereign - Sovereign; j + Beurivor - EuriborOIS;+
BEurosystemholdings . EurOSyStethIdingst,j+
Qcollateral T XReportingagent T Qtime + Quarter and year end controls + €i,t,j

()

A

That way, we can identify heterogeneities across sectors.
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Exploring heterogeneities across collaterals: on-the-run
specialness

Is the effect of short positions different for on-the-run bonds?

@ Dufour and Skinner, 2020: consider time-varying bond characteristics determining
collateral specialness.

@ d’Amico and Pancost, 2022: bonds on-the-run have a higher price than others
(motivated by higher demand)

Need to account for different effects across on-the-run and off-the-run bonds

Repo — DFR;t.j = Bsiope * ontherun; z j - Slope: + Bsiope * NBFlsector - Slope:+
BSMOVE . SMOVEt = /BSovereign : Sovereignt,j alx ,BEuribor . EuriborOISt"' (3)

,BEurosystemho/dings . EUfOSySfeth/dingSr,j-i-

QlReportingagent + Qtime + Quarter and year end controls + €; ¢ j

That way, we can identify time changing effects of higher policy rate
expectations and heterogeneities across bonds.
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German collateral

The downward pressure on repo-DFR spread driven by short positions is mainly working
through NBFI and, at a lesser extent, using on-the-run bonds

dependent variable: repo-DFR spread [0) (1 D) (v) (v) (V1)
-4.07%F% -4 25%F% -4.49%F¥
Slope - (0.00) (0.00) (0.00) - -
0A7RRK QATRRR 016%Fk  016%kF  0.18%K*
SMOVE - (0.00) (0.00) (0.00) (0.00) (0.00)
0.31%k%  020%kx  023%Rk  3%kx 0.23%%+
Sov.spread - (0.00) (0.00) (0.00) (0.00) (0.00)
) 0.55%%%  020%k*  025FRK  006%** 0.27%%*
EuriborOIS - (0.00) (0.00) (0.00) (0.00) (0.00)
053FKE QB2FRE  Q5ER  0.40%*X  04g%RK Q51
APP (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
NBFI vs bank - - - - =ALE DG
(0.00) (0.00)
1.66%%* 0.92%%+
CCP vs bank - - - - (0.00) (0.00)
Slope bank - - - -
(0.00) (0.00)
Slope NBFI . . B ) ~4.41%%% 3.08%%%
(0.00) (0.00)
~4.55%x* 3.75%4%
Slope CCP - - - - o0) 0.00)
Slope on-the-run - - - - -
(0.00)
Adjusted Rsquared 42% 56% 62% 68% 68% 64%
Observations 1411520 1411520 1411529 1411520 1411520 1411529
Quarter and year end controls yes yes yes yes yes yes
Time effects no no no Yes Yes Yes
Collateral FE no no yes yes yes no
Reporting agent location FE no no yes yes yes yes

P-values in parenthesis: Significant levels: *p < 0.1; **p < 0.05; ***p < 0.01.CCP refers to non bilateral transactions.
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French collateral

dependent variable: repo-DFR spread 0} ) D) (V) v) D)
2035F 3077 3.30%%%
Slope - (0.00) (0.00) (0.00) - -
-0.11%%* -0.12%%* -0.11%%* -0.11%%* -0.12%%*
SMOVE - (0.00) (0.00) (0.00) (0.00) (0.00)
-0.03%** -0.13%** -0.11%%* -0.11%%* -0.12%%*
Sov.spread N (0.00) (0.00) (0.00) (0.00) (0.00)
. 0.29%%* 0.15%** 0.24%%* 0.24%%* 0.24%**
Euribor0IS - (0.00) (0.00) (0.00) (0.00) (0.00)
J0.60%KK  024%KK  QBGERE  046%FF  _0.46% -0.56%%*
APP (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
NBFI vs bank . R B : -4.80%** 2.20%kk
(0.00) (0.00)
0.43%%* 2.3g%%*
CCP vs bank - - - - (0.00) (0.00)
Slope bank - - - -
(0.93) (0.64)
Slope NBFI . ) B . -3.43%% -3.30%+%
(0.00) (0.00)
-3.56%* -3.36%%*
Slope CCP - - - - (0.00) (0.00)
Slope on-the-run - - - - -
(0.00)
Adjusted Rsquared 35% 41% 50% 55% 55% 48%
Observations 1189501 1,189,501 1,189,501 1,189,501 1,189,501 1,189,501
Quarter and year end controls yes yes yes yes yes yes
Time effects no no no Yes Yes Yes
Collateral FE no no yes Yes Yes no
Reporting agent location FE no no yes yes Yyes yes

P-values in parenthesis: Significant levels: *p < 0.1; **p < 0.05; ***p < 0.01.CCP refers to non bilateral transactions.
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Spanish collateral

dependent variable: repo-DFR spread [0) (1 (1) (v) (V) (V1)
-2.51%%% -2.05%** -2.08%**

Slope N (0.00) (0.00) (0.00) N N
S0.03FE 003K L0.04%K%  _0.04%%* -0.04%*%

SMOVE - (0.00) (0.00) (0.00) (0.00) (0.00)

. 0.24%%* 0.13%** 0.16%** 0.16%** 0.15%**
Euribor0IS N (0.00) (0.00) (0.00) (0.00) (0.00)
APP -0.53%** -0.11%%* -0.73%** -0.68%** -0.68%** -0.89%**

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
NBFI vs bank - - - - R 2k
(0.00) (0.00)
1.64%%% 0.51%+%
CCP vs bank - - - - (0.00) (0.00)
Slope bank - - - -
(0.00) (0.00)
Slope NBFI _ R R B -0.47%* 2.48%*
(0.03) (0.03)
-3.18%%* -2.48%**
Slope CCP - - - -

P (0.00) (0.00)
Slope on-the-run - - - - -

(0.00)
Adjusted Rsquared 43% 49% 53% 57% 58% 54%
Observations 1,164,961 1,164,961 1,164,961 1,164,961 1,164,961 1,164,961
Quarter and year end controls yes yes yes yes yes yes
Time effects no no no Yes Yes Yes
Collateral FE no no yes Yes Yes no
Reporting agent location FE no no yes Yes yes yes

P-values in parenthesis: Significant levels: *p < 0.1; **p < 0.05; ***p < 0.01.CCP refers to non bilateral transactions.
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Italian Collateral

dependent variable: repo-DFR spread ) () [{D) () v) (V1)
TTAgRFR  153FFF 1 52FRF

Slope - (0.00) (0.00) (0.00) - -
S0.04%KX 0.04¥KK  0.04%KF  0,04%%* -0.05%**

SMOVE - (0.00) (0.00) (0.00) (0.00) (0.00)

. 0.25%*% 0.16%% 0.10%*% 0.20%*% 0.17%%%
EuriborO1S - (0.00) (0.00) (0.00) (0.00) (0.00)
APP J0.68%FX  0.30%KF  LQ.ELFFK _QB5FKX _Q55%RX -0.61F%*

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
NBFI vs bank . - - - -1L13%e -10.85%**
(0.00) (0.00)
L4TRR -1.08%*x
CCP vs bank - - - - (0.00) (0.00)
Slope bank . . . .
(0.00) (0.00)
Slope NBFI B : : : -1.20%%k -1.00%**
(0.00) (0.00)
-3.47%% -3.00%*
Slope CCP - - - - (©03) ©.03)
Slope on-the-run - - - - -
(0.03)
Adjusted Rsquared 22% 29% 40% 44% 45% 36%
Observations 2221427 2221,427 2,221,427  2,221427 2,221,427 2,221,427
Quarter and year end controls yes yes yes yes yes yes
Time effects no no no yes yes yes
Collateral FE no no yes Yes Yyes no
Reporting agent location FE no no Yes yes Yes yes

P-values in parenthesis: Significant levels: *p < 0.1; **p < 0.05; ***p < 0.01.CCP refers to non bilateral transactions
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Repo-DFR decomposition
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Source: MMSR and own computations. 10 days moving average repo rates computed as a weighted average of one-day maturity
transactions. Last observation: 9 february 2024. Bond and counterparty controls can be understood as the transaction-specific
intercept, such that contribution of those effects to daily repo spreads are computed as the volume-weighted average of
transaction-level intercepts.Similarly, daily residuals are volume-weighted average of transactional-level residuals.

Controls refer to: vcofjateral + Qcounterparty + Cttime + Quarter and year end controls + Type transaction ; ; + €; t ;

nnex: show estimates
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Cumulative changes of factors contributing to repo-DFR

spread: post-COVID period (2020-21)
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Cumulative changes of factors contributing to repo-DFR

spread: MP normalisation period (2022-24)

Germany France Spain Italy
bp bp bp
by
25" 25 20
20 20 15
15 15 10
10 10 5
5 5 0
0 0 5
5 -5
10 -10
-10 N
-15 -15
-15
20 -20 -20
-25 -25 25 -25
NNNNOOOO T ™ NANNNOOOO
§859988y  FIIVFIIFT gygyecogy FUIPTFYELS
CESBECESH & 530854830 U U ) 538558385
5238838388 S<>08<>03 §5385§2385 S<7°0S8<7°0S8
mECB asset purchases mnterest Rate Expectations == Monetary Policy Uncertainty
Sovereign spread (10Y-OIS) mEURIBOR - OIS

bond, time and counterparty controls

Alicia Aguilar and Claudio Vela (BdE) Secured money markets



Conclusions

@ ECB footprint (assessed through Eurosystem holdings over free float) played a relevant
role in explaining collateral scarcity and repo-DFR spread levels, but...

@ ...other sources of collateral demand arise in 2022, amid MP normalisation.

@ We present an empirical assessment of such conjunctural factors: rising (and later
declining) MP rate expectations, MP uncertainty, sovereign spread (flight-to-quality),
while controlling for structural factors (ECB footprint), funding pressures
(EURIBOR-OIS) and. ..

@ ...we show that higher demand for collateral in repo markets to enter into short positions
was stronger for on-the-run bonds.

@ We use transactional data to account for differences across counterparties and collateral,
which improve our estimates and have been used to explore the transmission of monetary
policy through non-bank financial intermediaries.

@ Indeed, the effect of short positions on repo spread widening is stronger for German and
French collateral when traded by NBFlIs. Additionally, for all collaterals, repo-DFR
spread (for an average transaction) is around 5 to 10 bps bigger when the counterparty is
a NBFI.

@ In the last year, ECB balance sheet reduction, MP rates repricing, and gov. bonds long
positions were the main factors driving repo rates up.
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Thanks for your attention!
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only with bilateral trades (Germany and France)

@ The impact of liquidity/credit risk (EuriborOIS) is bigger in the case of bilateral transactions: intuitive as centrally

cleared transactions imply lower risks.

@ Still the impact of short positions is bigger for NBFls and on-the-run bonds

dependent variable: repo-DFR spread

German collateral

French collateral

all only bilateral all only bilateral
SMOVE -0.18%** -0.22%%* -0.12%%* -0.22%**
(0.00) (0.00) (0.00) (0.00)
Sov.spread 0.23%** 0.27%** -0.12%** -0.11%**
(0.00) (0.00) (0.00) (0.00)
EuriborOIS 0.27%** 0.34%** 0.24%** 0.50%**
(0.00) (0.00) (0.00) (0.00)
APP -0.51%** -0.48%** -0.56%** -0.23%**
(0.00) (0.00) (0.00) (0.00)
NBFI vs bank -5.80%** -4 5TH** -2.22% % -0.69%**
(0.00) (0.00) (0.00) (0.00)
Slope bank -3.74%** -3.95%** 0.16 0.90
(0.00) (0.00) (0.64) (0.10)
Slope NBFI -3.98%** -4.43%** -3.39%** -2.64%**
(0.00) (0.00) (0.00) (0.00)
Slope on-the-run -1.56%** -0.76%** -1.06*** -0.94%**
(0.00) (0.00) (0.00) (0.00)
Adjusted R-squared 64% 56% 48% 24%
Observations 1,411,529 253,618 1,189,501 200,148
Quarter and year-end controls yes yes yes yes
Time effects yes yes yes yes
Collateral FE no no no no
Reporting agent location FE yes yes yes yes
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only with bilateral trades (Spain and lItaly)

@ The impact of liquidity/credit risk (EuriborOIS) is bigger in the case of bilateral transactions: intuitive as centrally

cleared transactions imply lower risks.
@ No additional effect of short-positions for on-the-run bonds.

. X Spanish collateral Italian collateral
dependent variable: repo-DFR spread all only bilateral all only bilateral
SMOVE -0.04%** -0.06*** -0.05%** -0.07%**

(0.00) (0.00) (0.00) (0.00)
EuriborOIS 0.15%** OR208s 0.17%** @
(0.00) (0.00) (0.00) (0.00)
APP -0.89%** -0.53*** -0.61%** -0.44%%*
(0.00) (0.00) (0.00) (0.00)
NBFI vs bank S2.61%F* -2.45%** -10.85%** -10.61%**
(0.00) (0.00) (0.00) (0.00)
Slope bank S1.73%k* -1.99%** -2.93%** -4 ATHH*
(0.00) (0.00) (0.64) (0.10)
Slope NBFI -2.48% k% S1.27%k* -1.00%** -1.86%**
(0.00) (0.00) (0.00) (0.00)
Slope on-the-run -0.35%** -0.04 -0.54%** 0.45
(0.00) (0.27) (0.11) (0.00)
Adjusted R-squared 54% 44% 36% 22%
Observations 1,164,961 521,259 2,221,427 418,525
Quarter and year-end controls yes yes yes yes
Time effects yes yes yes yes
Collateral FE no no no no
Reporting agent location FE yes yes yes yes
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Contribution of short positions by counterparty

@ Short positions effect on repo-DFR spread is mainly observed through
the participation of NBFls, who borrow collateral

@ This is observed by: i) higher proportion of NBFls trades, ii) higher
effect of short positions for NBFls

Cq‘gtribution short iti across ties and bonds: germany "15 ibution short iti across ies and bonds: france
10 10
5 5
0 0
-5 -5
-10 -10
-15 -15
2 [N s\ope bank 1 20 [ siope bank
- [ siope nbfi - I slope nbfi
[T slope bench [ slope bench
-25 -25
2020 2021 2022 2023 2024 2020 2021 2022 2023 2024

Note: We exclude centrally cleared transactions
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Estimated repo-DFR using diffi

Figure: Estimated repo-DFR spread assessing only ECB footprint

Germany France
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Estimated repo-DFR using diffi

Figure: Estimated repo-DFR spread including MP normalisation
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Estimated repo-DFR using diffi

Figure: Estimated repo-DFR spread including MP normalisation, collateral and
counterparty effects
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Shift in the monetary policy stance

@ Significant increase in both slope and level of the expected path of policy rates during
2022

@ Turning point in 2023: historically high level of MP reached but expected to decline in the
future

Figure: Level and slope of the expected path of policy rates
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Shift in the monetary policy stance: NS model
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We apply a a Kalman filter for estimating time-varying parameters of the yield curve (following
Nelson-Siegel model) where y is the zero-coupon yield with T days to maturity, 81 is the
long-term level, (5 is the slope and 3 is the curvature.
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