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In the context of securities settlement, a trade is said to fail
if, on the settlement date, either the seller does not deliver
the securities or the buyer does not deliver funds.

Settlement failure may have consequences for the parties
directly involved and for the system as a whole (negative
externalities).

Chains of fails, for example, could lead to gridlock situations
and large volume of fails can affect the liquidity and smooth
functioning of financial markets.
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A typical example:

Firm B, as part of a short-selling strategy, borrows a security
from dealer A.

To keep a matched book, the dealer A then borrows the
security from another participant C.

If, at the time of giving back the security, B fails to give it
back to the dealer A, then the dealer will fail to return the
security to C (a “daisy chain” of fails).
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The results we will present today:

We consider UK government bonds (gilts) and UK equities
settlement data to examine the network characteristics and
the determinants of settlement fails in these markets.

More generally, we develop

An algorithm to identify fails due to cascade effects;
A theoretical model to examine the most efficient way to
conduct a buy-in process when a chain of fails has occurred.
In particular, we characterize the minimum set of nodes that
need to be bought in so that a network of fails can be resolved.

7 / 74



The problem The determinants of settlement fails Cascade effects Buy-in strategies Concluding remarks References

The results we will present today:

We consider UK government bonds (gilts) and UK equities
settlement data to examine the network characteristics and
the determinants of settlement fails in these markets.

More generally, we develop

An algorithm to identify fails due to cascade effects;

A theoretical model to examine the most efficient way to
conduct a buy-in process when a chain of fails has occurred.
In particular, we characterize the minimum set of nodes that
need to be bought in so that a network of fails can be resolved.

8 / 74



The problem The determinants of settlement fails Cascade effects Buy-in strategies Concluding remarks References

The results we will present today:

We consider UK government bonds (gilts) and UK equities
settlement data to examine the network characteristics and
the determinants of settlement fails in these markets.

More generally, we develop

An algorithm to identify fails due to cascade effects;
A theoretical model to examine the most efficient way to
conduct a buy-in process when a chain of fails has occurred.

In particular, we characterize the minimum set of nodes that
need to be bought in so that a network of fails can be resolved.

9 / 74



The problem The determinants of settlement fails Cascade effects Buy-in strategies Concluding remarks References

The results we will present today:

We consider UK government bonds (gilts) and UK equities
settlement data to examine the network characteristics and
the determinants of settlement fails in these markets.

More generally, we develop

An algorithm to identify fails due to cascade effects;
A theoretical model to examine the most efficient way to
conduct a buy-in process when a chain of fails has occurred.
In particular, we characterize the minimum set of nodes that
need to be bought in so that a network of fails can be resolved.

10 / 74



The problem The determinants of settlement fails Cascade effects Buy-in strategies Concluding remarks References

The results we will present today:

We consider UK government bonds (gilts) and UK equities
settlement data to examine the network characteristics and
the determinants of settlement fails in these markets.

More generally, we develop

An algorithm to identify fails due to cascade effects;
A theoretical model to examine the most efficient way to
conduct a buy-in process when a chain of fails has occurred.
In particular, we characterize the minimum set of nodes that
need to be bought in so that a network of fails can be resolved.

11 / 74



The problem The determinants of settlement fails Cascade effects Buy-in strategies Concluding remarks References

Literature on settlement fails has mostly focused on the US
markets (Evans et al., 2009; Fleming and Garbade, 2002,
2005) and on exploring the determinants of settlement fails.

More recent studies have also investigated the EU markets
(Corradin et al., 2017) and have considered the systemic
nature of settlement fails (e.g. Iyer and Macchiavelli (2017),
including modelling the impact of the default of a major
settlement participant (Devriese and Mitchell, 2005).

However, to the best of our knowledge, there are no studies
on the network characteristics of settlement fails or on
determining the efficiency of buy-in regimes.

Because of the differences in regulation and market practices,
studies may not be easily comparable across borders, as there
is potential for a wide variation of behaviour and structures
between jurisdictions.
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Market characteristics

Gilt markets: They rely on market makers who are obliged to
sell at the price they quote regardless of inventory. This can
lead to fails if they do not borrow to manage their short
positions. The market is not anonymous: participants may
prefer to avoid enforcing buying in against each other as it
might damage trading relationships or in the hope to receive a
quid pro quo on their own strategic fails (Boni, 2006).

FTSE 100: There are no market makers. Most trading is done
through order books and is anonymous.
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Market characteristics

Table : Summary statistics of equity and gilts fails from 3 October 2016
to 31 March 2017 (127 business days). Fails are accounted on a daily
basis and include fails that have been outstanding up to 5 days. FRt is
the daily fail ratio.

Gilts FTSE 100
Min Max Mean s.d. Min Max Mean s.d.

Number of transactions (’000s) 6.03 14.2 10.8 21.3 33.4 28.6
Successful

Value (£bn) 92.6 261.05 186.03 27.79 6.16 37.9 13.2 4.83
Volume (bn) 70.54 189.65 140.64 21.14 1.46 8.84 4.01 1.08

Failed
Value (£bn) 2.26 18.74 7.58 2.71 0.83 4.19 1.73 0.53
Volume (bn) 1.82 15.38 5.86 2.17 0.15 0.70 0.29 0.098

FRt 0.019 0.095 0.040 0.013 0.026 0.165 0.069 0.023
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Market characteristics

(a) Gilts (b) FTSE 100

(c) Gilts (d) FTSE 100
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Market characteristics

(e) Gilts (f) FTSE 100

Figure : Daily volume of fails, distinguishing between new and old fails. For
gilts, the average daily volume of new fails is 3.74bn and the average ratio of
old fails with respect to the total number fails is 38%. For FTSE 100, the
average volume of new fails is 0.2 bn and the average ratio of old vs total fails
is 31%. The vertical gaps between the bars correspond to weekends and bank
holidays.
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Market characteristics

(a) Gilts (b) FTSE 100

(c) Gilts (d) FTSE 100

Figure : (a) and (b) show how volumes are distributed according to the business days between the intended
settlement day and the day in which the trade was finally settled (or canceled). Graphs (c) and (d) show the
distribution of failing sellers according to the average number of days their failed trades have remained outstanding
before being settled or canceled. For each seller, this average is obtained by considering the average across ISINs
and across all days in the period .
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In general, fails are attributed to one (or more) of the following
reasons:

Operational problems: e.g. Poor communications between
the seller’s front and back office fails and the back office.
Technological disruptions can also impede settlement.

Liquidity problems: The security is not available, for example
because of

Cascades of fails: a market participant was relying on receiving
the same securities it was supposed to onward deliver (“daisy
chains”).
Supply/demand imbalances: For example, short sellers may be
unable to cover the position ahead of the intended settlement
date, because of high demand of a particular security (in our
case, both Gilts and FTSE are very liquid markets)

Strategic behaviour: The seller may deliberately fail if
borrowing costs are high or if it can profit from using the
security in another trade.
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Incentives to fail

When borrowing costs are high, short sellers may choose not to deliver.
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f (X , i) = proportion of days in which the participant X failed to deliver the security i

(a) Gilts (b) FTSE 100

Figure : Each dot indicates the proportion of days in which seller X failed
to deliver security defined by ISIN i .
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(a) Gilts (b) FTSE 100

Figure : Homogeneity across ISINs. How often each ISIN was failed to
settle by a selling counterparty
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(a) Gilts (b) FTSE 100

Figure : Heterogeneity across participants. How often each failing market
participant failed to deliver a security.
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(a) Gilts (b) FTSE 100

Figure : Relation between the average percentage of daily fails for each
participant, against the variety of ISINs the participant has failed to
settle.

26 / 74



The problem The determinants of settlement fails Cascade effects Buy-in strategies Concluding remarks References

(a) Gilts (b) FTSE 100

Figure : Relation between the total volume of trading for each failing
seller, against the seller’s fail ratio.
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Table : Summary statistics of transactions on a single day.

Gilts FTSE 100

Number of transactions 10,988 67,562
Number of ISINs traded 72 98
Number of sellers 86 239
Number of buyers 89 243
Total volume of securities traded (bn) 131 4.95
Total value of securities traded (£bn) 175 21.23
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(a) Gilts (b) FTSE 100

Figure : Security settlement network of all ISINsn on a random day. Trading
counterparties are represented by gray nodes. Gray linkages represent successful
settlement, while pink linkages represent settlement fails. Overlaps of linkages between
nodes are showed as darker color edges. We highlight the seller that failed the most
variety of ISINs with dark blue node, as well as its counterparties with light blue nodes.
Dark blue linkages represent successful settlement, while red linkages represent fails.
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(a) Gilts (b) FTSE 100

ISIN with the largest contribution to total fails. The node size is proportional
to its outdegree. Link widths are proportional to transaction volume of the
contracts between counterparties. Gray links represent successful settlement,
while red ones are fails. A loop from a node to itself is the transaction between
different accounts held by the same participant.
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Figure : Day 1
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Figure : Day 2
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Figure : Day 3
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Figure : Day 4
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Figure : Day 5
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Figure : Day 6

Figure : An illustration of failure network dynamics of one particular ISIN
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Identifying fails due to cascade effects

We define fails due to cascade effects as those fails which
coincide with the participant not receiving the same ISIN from
its debit counterparties.

In this context, one could ask how often an ISIN is involved in
a fail due to cascade effect (which relates to the
connectedness of the settlement network for each layer of
individual ISIN), or how often a participant fails in the
presence of cascade of fails.

Because fails can last for several days, the network effects can
propagate through time.

For example, there may be trades which come due between
two counterparties while their last trade is still unsettled for
the same security.
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Identifying fails due to cascade effects

To separate the cascade effects from the new fails due from
each participant for each ISIN:

For each date t, let St(X ) be the set of all participants that
failed to deliver the ISIN X on day t in a new transaction (that is,
as a fail with zero days outstanding). For each participant
i ∈ St(X ), we compute the net obligation due to i from previous
days as the difference

Dold
−i (X , t) = Dold

•,i (X , t)− Dold
i ,• (X , t), (1)

where Dold
•,i (X , t) is the total volume of fails due to i which have

been one or more days outstanding at time t and Dold
i ,• (X , t) is the

corresponding total volume of old fails due from i .
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Identifying fails due to cascade effects

Define the credit limit for network fails for participant i on day
t as the allowance for i to fail that is counted as network fails due
to previous fails which are still unsettled on day t, that is

Ci (X , t) = max(Dold
−i (X , t), 0) (2)

On the other hand, the net obligation due from i for new fails
is calculated as the quantity of new fails due from i on day t
subtracting the new fails due to i on day t,

Dnew
i (X , t) = Dnew

i ,• (X , t)− Dnew
•,i (X , t) (3)
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Identifying fails due to cascade effects

Then, the net obligation due from participant i after separating
the fails due to cascade effects is

Dnc
i (X , t) = max(Dnew

i (X , t)− Ci (X , t), 0) (4)

Subtracting the net obligation from the total gross new fails due
from i gives us the new fails due to cascade effect by i on day t;

Dc
i (X , t) = Dnew

i (X , t)− Dnc
i (X , t) (5)

Let X be the set of ISINs. To measure the impact of cascade
effects on new fails of a seller i , we can estimate for each seller i
the ratio of cascades of fails across ISINs relative to the total
number of new fails

FRc(i) =

∑
t

∑
X∈X Dc

i (X , t)∑
t

∑
X∈X Dnew

i (X , t)
(6)

Similarly, the ISIN’s fail ratio across set of sellers S

FRc(X ) =

∑
t

∑
i∈I Dc

i (X , t)∑
t

∑
i∈I Dnew

i (X , t)
. (7)
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Identifying fails due to cascade effects

(a) Gilts (b) FTSE 100

The distribution of ISINs suggests that, while both in gilts and
equities cascade effects play a role, the network densities for ISINs
in FTSE 100 are higher. These differences could be driven by the
different market structures and the different type of participants.
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Identifying fails due to cascade effects

(c) Gilts (d) FTSE 100

Share of network fails out of total new fails. In both markets,
about 40% of all the sellers are not affected by cascades of fails.
Whether their fails contribute or not to cascades of fails will
depend on their out-degree in the settlement network.
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Buy-ins are a mechanism that is used as a remedy that the
buyer of a security can exercise in the event that the security
fails to be delivered.

The implementation details varies across settlement systems
and jurisdictions,

In general, the principle behind it is to restore the economic
position the counterparties would have been in had the
original transaction settled.

It usually takes the form of a contractual right by which, in
the event that the seller fails to deliver the securities on the
agreed settlement date, the buyer can enforce delivery of the
securities to replace the original transaction.
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Figure : An illustration of the buy-in mechanism. After the seller fails to
deliver the securities, the buyer can instruct a third party to source the
security (or it can proceed through an auction process). Any difference in
the market price is paid by the seller.
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In practice, a buy-in process may be constrained by
operational frictions (Hill, 2015) and by liquidity conditions in
the market.

Because of these constraints, it would be desirable to identify
buy-in strategies that could have maximal impact in resolving
a settlement fail chain and at a minimal cost.

Given the potential complexity of a network of fails, designing
an efficient buy-in strategy may not be straightforward.

For example, when a network of fails has resulted in closed
chains of fails it may be difficult to determine which
participants need to be bought in and by which amounts, in a
way that the outcome is consistent across all the nodes in the
network and the curing effect of the buy-in is maximized.
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We identify three types of participants:

A) Participants who are only buyers of securities, therefore do not
need to be bought-in.

B) Participants who are pure sellers and therefore must be
bought-in for sure.

C) Participants who are both buyers and sellers. Whether they
need to be bought-in and by how much will depend on how
much they will receive from other nodes once the buy-in
process is initiated and how much they have to deliver to
other nodes.
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Optimal buy-in strategies

To identify a way to complete the buy-in process with the
minimum participants being bought-in, we can adapt the
framework developed by Eisenberg and Noe (2001) (E-N
hereafter) by interpreting their external operating cash-flows
as securities that are borrowed or bought from the market.

One important difference is that, while E-N focuses on the
network of payment liabilities that will mature at some future
date, in our case we are looking at the nominal settlement
obligations that remain when settlement has already failed to
happen. In other words, we focus on the time when a buy-in
process will be defined.
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Optimal buy-in strategies

For any given ISIN X , we represent the network structure of
fails at time t0 by an n × n liabilities matrix D = D(X ), where n is
the number of participants involved in the network and the matrix
element Dij is the volume due from participant i to j .

In other words, i needs to deliver Dij units of securities to j . As
usual, we assume Dij ≥ 0 for i 6= j (all claims are non-negative),
and Dii = 0 (no node has claims against itself).

The sum Di =
∑n

j=1 Dij(X ) represents the total obligation of i
to all other nodes in the network, and D = (D1, ...,Dn) is the
associated vector (total obligations vector).
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Optimal buy-in strategies

A buy-in vector as a vector b = (b1, ..., bn), where bi ≥ 0
represents the number of securities that will be bought-in
against node i ; that is, the amount of securities that
participant i needs to borrow or buy to fulfill some or all of
the obligations that it has towards other nodes.

These securities are exogenous to the network and we can
interpret them as being lent by the market (which could also
be represented as an external node with edges pointed to the
nodes in the network).
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Optimal buy-in strategies

Assume that at time t1 > t0, once the buy-in b has been
defined,

1 All participants will pass on the securities they receive
according to their obligations. In particular, at this point there
is no strategic behaviour or operational frictions that impedes
delivery, and

2 The securities will be allocated proportionally based on
obligations to their credit counterparties. In other words, each
debit counterparty i will pass on the securities to its credit
counterparty j based on the below proportion:

πij =


Dij

Di
when Di > 0,

0 otherwise.
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Optimal buy-in strategies

Let pi be the total number of securities delivered from node i
to all other nodes at time t1 and let p = (p1, p2, ..., pn) be the
vector of total securities delivered. Then, the total volumes of the
ISIN X received by i are

n∑
j=1

πijpj . (8)

A clearing vector for the system (D, b) is a vector p∗ ∈ [0,D]
satisfying that

1 Nodes cannot deliver more than what they actually have, and

2 Obligations are either settled in full or all securities available
to the node are delivered to creditors.
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This implies that p∗ is a clearing vector if and only if it satisfies
the following set of non-linear equations:

p∗i = min{Di ,

n∑
j=1

πijpj + bi}, ∀i = 1, ..., n. (9)

A direct application of E-N framework in this context implies that,
under mild regularity conditions, given a system (D, b), a
settlement vector p = p(b) exists and it is unique.

x ≤ y ⇐⇒ xi ≤ yi , for all 1 ≤ i ≤ n.

The question we ask is how to characterize the minimal buy-in
vector b̄ that guarantees full payments and, when the full buy-in is
not possible, how to proceed to achieve the most efficient
settlement at a lower cost.
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Theorem

In a static security settlement fails network assume that, after a
buy-in process is defined, all participants will pass on the security
they receive according to their obligations, and all counterparties
have the same priority to receive the security. Then, for any
security X ,

a) The minimal buy-in vector needed to fulfill all settlement
obligations is b̄ = max(Di −

∑n
j=1 Dji , 0).

b) Given any buy-in vector b′, there is a buy-in vector b, such
that p(b) = p(b′) and for which the minimum set of
participants that need to be externally bought-in is composed
of the participants with strictly positive net obligations.
Moreover,

∑
i bi ≤

∑
i b′i .
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Proof.

Assume that, at time t0, we observe the security settlement
fails network for any given ISIN X . By definition, if all settlement
obligations in the system are met in full then, p∗ = D which,
according to equation 9, implies that bi ≥ Di −

∑n
j=1 πijpj (node i

has enough securities to cover its obligations to all j and∑n
j=1 πijpj =

∑i
j=1 Dji (all obligations to i are paid in full), for all

i . This implies that the minimal buy-in vector is defined as

b̄i =

{
0 if

∑n
j=1 Dji ≥ Di ,

Di −
∑n

j=1 Dji otherwise.

In particular, the external buy-in needed for each participant is the
netted obligation it owes to other counterparties when the netted
quantity is strictly positive, which proves the first point.
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Proof.

To prove (b) we define a buy in process b as follows

bi =

{
0 if b̄i = 0

min(b′i , b̄i ) otherwise.
(10)

Clearly, 0 < b ≤ b̄. On the other hand, if p′ is the clearing vector
associated to b′, we need to show that it is also the clearing vector
associated to b. To see that this is the case, we observe that, if
b′i < b̄i then, by equation 10, we have that pi = p′i . On the other
hand, if b′i ≥ b̄i , then equation 9 implies that Di ≤

∑n
j=1 πijpj + b′i

and therefore pi = Di = p′i .
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In summary,

An optimal buy-in strategy always exists where only the nodes
with positive net obligation positions are bought in. This
holds even if there are constraints in the amount of securities
to be bought or borrowed and the optimal buy-in vector b̄
cannot be achieved.

It is worth noting that by assuming that all participants will
pass on the security they receive according to their
obligations, we are effectively assuming that, once the buy-in
is initiated, there is no strategic behaviour.
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Figure : Buy-in process of a gilt ISIN. Numbers on the directed edges represent the obligation volume (in
10,000s) between two counterparties. The width of edges are proportional to obligation volumes. Three types of
participants: (1) circle nodes are the pure buyers of the ISIN; (2) the square nodes are the pure sellers of the ISIN;
and (3) the triangle nodes are the ones who both buy and sell the security. Orange nodes are the minimum set of
participants needed to be bought-in. 66 / 74
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One of the assumptions of the model is that securities will be
passed to the buyers on a pro-rata basis. In reality, settlement
systems may have different rules to prioritize settlement.

For example, the settlement system may allocate securities
giving preference to older trades, or instead allocate them so
that the maximum number of trades is settled.

The results of Elsinger (2011) show that we can relax the
condition of equal priority in Proposition 4.1 to capture these
more general situations where securities are settled using some
prioritization mechanism.

Also, we’ve assumed that there is no change of security
demand of each participant during the buy-in process.
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Conclusions

Empirical data suggest that supply/demand imbalances or
strategic behaviour are not main drivers of settlement fails in
the UK gilts and FTSE 100 markets. Instead, the results
suggest fails are mostly due to operational frictions.

The network of fails is more connected in the case of
FTSE100. In particular, cascade effects are more pervasive in
FTSE100 than in gilt markets. While for gilts more than 40%
of fails are almost only attributable to the seller and not to
cascade effects, this number drops to 16% in the case of
FTSE 100.

To fulfill the settlement obligations, the minimum set of
participants needed to be externally bought-in is composed of
the participants with strictly positive netted obligations in the
failure network of a traded security.
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Thank you!

72 / 74



The problem The determinants of settlement fails Cascade effects Buy-in strategies Concluding remarks References

References I

Bank of Japan (2011). Review for Further Establishing Japan’s Fails Practice Revisions in Market Practice Based
on the Final Report of JSDA’s Working Group on Fails, Bank of Japan Review 2011-E-3, April. Available at:
https://www.boj.or.jp/en/research/wps_rev/rev_2011/data/rev11e03.pdf

Boni,L.(2006). Strategic delivery failures in U.S. equity markets. Journal of Financial Markets 9, 1-26.

Corradin, S. and A. Maddaloni (2017). The importance of being special: Repo markets during the crisis. ECB
Working Paper No. 2065. Available at SSRN: https://ssrn.com/abstract=2992516

D’Avolio, G. (2002),The market for borrowing stock. Journal of Financial Economics, 66, 271306.

DeGennaro, R. and J. Moser (1990). Failed delivery and daily Treasury Bill returns, Federal Reserve Bank of
Cleveland, Working Paper no. 90-03.

Devriese, J. and J. Mitchell (2005). Liquidity risk in securities settlement, National Bank of Belgium, Working
Paper no. 72, July.

ECB(2011). Settlement Fails - Report on securities settlement systems (SSS) measures to ensure timely settlement,
European Central bank Eurosystem., April 2011. Available at:

Elsinger, H. (2011) Financial networks, cross holdings, and limited liability”, Working Papers 156, Oesterreichische
Nationalbank (Austrian Central Bank).

Eisenberg, L. and T. H. Noe (2001). Systemic risk in financial systems, Management Science, vol 47, no. 2,236-249.

Evans, R.B., C.C. Geczy, D. K. Musto, and A.V. Reed (2009), Failure is an option: Impediments to short selling
and option prices, The Review of Financial Studies 22 (95), 2009.

Fleming, M.J. and K. D. Garbade (2002), When the back office moved to the front burner: settlement fails in the
Treasury market after 9/11, Federal Reserve Bank of New York Economic Policy Review, November 2002.

Fleming, M.J. and K. D. Garbade (2005), Explaining settlement fails, Current issues in economics and finance, vol.
11, no.9, Federal Reserve Bank of New York, 2005.

73 / 74

https://www.boj.or.jp/en/research/wps_rev/rev_2011/data/rev11e03.pdf


The problem The determinants of settlement fails Cascade effects Buy-in strategies Concluding remarks References

References II

Fleming, M.J., F. Keane, A. Martin and M. McMorrow (2014), Measuring settlement fails, Liberty Stree
Economics, September 19, 2014.
(http://libertystreeteconomics.newyorkfed.org/2014/09/measuring-settlement-fails.html)

Fleming, M.J., F. Keane, A. Martin and M. McMorrow (2014), What explains the June spike in Treasury
settlement fails?, Liberty Stree Economics, September 19, 2014. (http://libertystreeteconomics.
newyorkfed.org/2014/09/what-explains-the-june-spike-in-treasury-settlement-fails.html)

Fleming, M.J. and F. Keane (2016), Characterizing the rising settlement fails in seasoned Treasury securities,
Liberty Stree Economics, January 4, 2016. (http://libertystreeteconomics.newyorkfed.org/2016/01/
characterizing-the-rising-settlement-fails-in-seasoned-treasury-securities.html)

Fotak, V., V. Raman and P. K. Yadav (2014). Fails-to-deliver, short selling,and market quality. Journal of Financial
Economics 114(2014), 493516 (http://dx.doi.org/10.1016/j.jfineco.2014.07.012)

Garbade, K., F. Keane, L. Logan, A. Stokes, and J. Wolgemuth (2010). ”The introduction of the TMPG fails
charge for US Treasury securities.” Economic Policy Review. Oct (2010), 45-71.

Hill, A.(2015). Buy-ins, how they work, and the challenge of CSDR. ICMA briefing note July 2015 (updated).

Iyer, R., and M. Macchiavelli (2017). ”The Systemic Nature of Settlement Fails,” FEDS Notes. Washington: Board
of Governors of the Federal Reserve System, July 3, 2017, https://doi.org/10.17016/2380-7172.1997.

Putnins, T.J.(2010). Naked short sales and fails-to-deliver: An overview of clearing and settlement procedures for
stock trades in the USA, Journal of Securities Operations and Custody, 2 (4), pp. 340 - 350.

74 / 74

http://libertystreeteconomics.newyorkfed.org/2014/09/measuring-settlement-fails.html
http://libertystreeteconomics.newyorkfed.org/2014/09/what-explains-the-june-spike-in-treasury-settlement-fails.html
http://libertystreeteconomics.newyorkfed.org/2014/09/what-explains-the-june-spike-in-treasury-settlement-fails.html
http://libertystreeteconomics.newyorkfed.org/2016/01/characterizing-the-rising-settlement-fails-in-seasoned-treasury-securities.html
http://libertystreeteconomics.newyorkfed.org/2016/01/characterizing-the-rising-settlement-fails-in-seasoned-treasury-securities.html
http://dx.doi.org/10.1016/j.jfineco.2014.07.012
https://doi.org/10.17016/2380-7172.1997

	The problem
	Market characteristics

	The determinants of settlement fails
	 Cascade effects
	Identifying fails due to cascade effects

	 Buy-in strategies
	Optimal buy-in strategies

	Concluding remarks

