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ABSTRACT 

If the seller of a Treasury bill does not provide timely and 
correct delivery instructions to the clearing bank, the bank does not 
deliver the security. Further, the seller is not paid until this 
"failed delivery" is rectified. Since the purchase price is not 
changed, these "fails" generate interest-free loans from the seller to 
the buyer. 

This paper studies the effect of failed delivery on Treasury-bill 
prices. We find that investors bid prices to a premium to reflect the 
possibility of obtaining the interest-free loans that fails represent. 
This premium is a function of the opportunity cost of the fail. We also 
find that the bid-ask spread varies directly with the length of the 
fail. We rule out the possibility that our results are due to liquidity 
premiums, or to a general weekly pattern in short-term interest rates or 
the bid-ask spread. 
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Failed Delivery and Daily Treasury Bill Returns 

This paper studies the impact of failed delivery on Treasury bill 

prices. Failed delivery occurs if the seller does not give timely and 

correct delivery instructions to the clearing bank. If the instructions 

are late, incorrect, or incomplete, the clearing bank does not make the 

transfer as scheduled.' This constitutes failed delivery, or a "fail." 

Since it is the seller's responsibility to instruct the clearing 

bank to deliver the security to the buyer's account, the buyer need not 

make payment until the fail is corrected. Yet, despite having made no 

payment, he owns the security as of the promised delivery date; when the 

fail is rectified, the price is not renegotiated. In essence, the buyer 

obtains a zero-interest loan for at least one business day if the seller 

fails to deliver, but pays only the agreed-upon price if the seller does 

deliver. He may be forced to fail on a subsequent delivery of that same 

security, but if so, the zero-interest loan he must make is offset by 

the zero-interest loan he receives. If the dealer correctly anticipates 

the fail, he wins, but even if he did not expect to be failed, he is 

(approximately) even. Buyers may be willing to pay extra for this 

possibility. If so, observed prices are bid up to reflect the 

possibility of fails. 

The effect of failed delivery is not trivial. For example, if 

financing costs are at an annual rate of 10 percent, a seller who fails 

to deliver a $10 million Treasury bill loses more than $2,700. If the 

fail is over a three-day weekend, it cannot be rectified for four 

calendar days, costing the seller over $11,000. If the buyer 

anticipates the fail, he gains a like amount. The prospect of earning 

such large sums leads many dealers to play various forms of the "fails 
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game." For example, Stigum (1983) reports that dealers often finance 

less than the value of their Treasury bill purchases, relying on fails 

to cover the difference. 

We will argue that the length of the fail, should it occur, is 

variable and known at the time the order is placed. This lets us 

conduct regression tests of its significance using the opportunity cost 

of the fail as an explanatory variable. Since the delivery mechanism 

operates only when markets are open, fails can be corrected only when 

markets are open. Market closings, therefore, take on a special 

importance for our work. 

Although the United States Treasury's change to a book-entry system 

for government securities has reduced the probability of fails, the 

large sums involved with delivery failures remain an important issue 

among market participants. However, fails have not yet generated much 

interest in the literature. This might be due to the relative lack of 

daily return data on debt securities. The issue is still important for 

several reasons, both from the perspective of regulatory policy and for 

our understanding of financial markets. First, as noted above, fails 

generate transfers from losers of the fails game to winners. Dealers in 

total neither win nor lose, but very large transfers could conceivably 

wipe out a dealer's capital, causing bankruptcy and market disruptions. 

Second, Gilbert (1989) shows that fails contribute to the problem 

of daylight overdrafts, which are intraday deficits incurred by a 

customer at his clearing bank, or by a bank with the Federal Reserve. 

To see how fails lead to daylight overdrafts, consider a dealer who must 

make delivery on two orders by the end of the day, one for $5 million 

and one for $25 million. Suppose that at noon he has $10 million worth 
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of the security in inventory. He can fill the smaller order 

immediately, but instead will choose to wait until the last moment. 

This is because he may take delivery of other bills later that day. If 

these deliveries amount to $15 million, he can add it to the $10 million 

already in inventory and fill the $25 million order. At worst, he fails 

on the smaller trade. If, however, he fills the $5 million trade early 

in the day, receiving the $15 million order does him no good - -  he still 

must fail on the $25 million order. 

Other market procedures combine with this practice to generate 

daylight overdrafts. Securities financed via repurchase agreements 

(repos) are returned early in the day, and the clearing bank must 

transfer funds to the rep0 investor at that time. Because funds are 

transferred from the dealers' accounts early in the day and because 

dealers deliver securities late in the day, dealers must overdraw their 

accounts with their clearing banks by large amounts in the interim. 

Banks protect themselves by obtaining liens on the securities. If the 

dealer becomes insolvent, the bank takes the collateral. 

Because it involves only the clearing bank and the dealer, such an 

insolvency does not necessarily pose a problem for the Federal Reserve. 

However, Gilbert (1989) points out that when the rep0 investor returns 

securities to the dealer early in the day and the clearing bank returns 

funds to that investor on behalf of the dealer, the clearing bank's 

account with the Federal Reserve is overdrawn; a daylight overdraft is 

created at the Federal Reserve. Further, the funds transfer is final 

and cannot be reversed. If the bank suffers large losses on its other 

assets and becomes insolvent, the Federal Reserve has no claim on the 

securities transferred to the dealer in the morning, and loses on the 
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daylight overdraft. The danger of large losses by the Federal Reserve 

(and ultimately, by taxpayers) is magnified by the dealer's efforts to 

build inventory to avoid fails. 

A third reason fails are important is that daily return data using 

securities subject to failed delivery can show a systematic return 

pattern, because the value of being failed varies systematically with 

the length of market closings. If fails are ignored, tests using these ' 

data may be biased. Fourth, if fails are priced, they contribute to the 

more general weekly pattern identified by Gibbons and Hess (1981) and 

Flannery and Protopapadakis (1988). This also means tests of the 

importance of fails must control for a more general weekly pattern. 

Finally, fails can conceivably contribute to variation in the 

bid-ask spread because they represent another source of risk for market 

makers: dealers often buy from one trader and sell the same security to 

another. The dealer may receive delivery on time, but too late in the 

day to deliver the security to the second trader, causing an expensive 

fail. Under such circumstances, dealers may not make a trade without a 

larger bid-ask spread. Because the cost of a fail is a function of its 

length, we conjecture that the bid-ask spread widens as the length of 

the potential fail increases. Consistent with the view that fails are 

important, the Federal Reserve has taken preliminary steps toward 

gathering data on delivery fails. 

This paper models Treasury-bill holding-period returns as a 

function of the expected return on an investment in federal funds during 

the holding period (an important alternative interest rate that is not 

subject to fails), and the expected opportunity cost during the length 

of time before a fail can be corrected.* Use of the federal funds rate 
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simplifies the time series specification for our empirical work and 

helps control for a possible common state variable that might induce a 

general weekly pattern in short-term rates. The results do not, 

however, depend on the use of the federal funds rate. Modeling bill 

returns as a function of the holding period and the length of the 

potential fail yields substantially similar results. 

Our results support the hypothesis that the marginal trader 

considers failed delivery. Our estimate of the premium for fails is 

always significant, even after controlling for differences in the weekly 

seasonal return pattern between Treasury bills and federal funds. In 

addition, we find that the bid-ask spread does indeed widen when the 

dealer faces the prospect of a longer fail. 

The paper is organized as follows. Section I develops our 

hypotheses. Section I1 develops the model, linking the effect of failed 

delivery to market closings. Section I11 describes the data and 

examines several empirical issues important to our tests. Section IV 

reports the results. Section V studies variation in the probability of 

fails, while Section VI studies the effect of fails on the bid-ask 

spread. Section VII provides a summary. 

I. The Importance of Market Closings on the Day after Delivery 

Although investors who purchase securities for next-day delivery 

obtain conditional title to those securities on the trade date, payment 

in interest-bearing funds does not occur until delivery. These payment 

delays may be diagramed as follows: 

time : t t+s t+s+D t+m 

event: trade scheduled delivery next opportunity bill matures 
(next business day) to trade 

(second business day) 
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where s is the number of calendar days from the trade date, t, until 

delivery on the next business day; D is the number of calendar days 

between the scheduled delivery date (t+s) and the business day following 

that date; and m is the maturity of the bill on the trade date. 

Our empirical tests use discount-rate quotations obtained from Data 

Resources, Incorporated. During the period we study, a sample of 

dealers supplied these quotes to the Federal Reserve between 3:00 p.m. 

and 3:30 p.m. Although an increasing proportion of Treasury-bill trades 

are for cash, or same-day delivery, Fedwire closes for book-entry 

transfers before the quotes are collected. Therefore, securities traded 

at these rates are delivered the next business day.3 In the time 

diagram above, the bill is delivered and payment is due at t+s. A fail 

at t+s cannot be corrected until t+s+D. Therefore, D represents the 

minimum term of the potential interest-free loan. It is, therefore, 

crucial in identifying any possible impact of failed delivery. 

If delivery at t+s were certain, Treasury bill prices would be 

unaffected by the value of D. However, delivery is not certain. This 

gives D an appealing economic implication. The seller must provide 

instructions to the clearing bank so that it can deliver the security to 

the buyer. If the instructions are late or in any way unclear, the 

clearing bank does not make the transfer. This means that the buyer of 

the security need not make payment until the fail is corrected. 

Nevertheless, payment procedures specify that he owns the security as of 

the promised settlement date. In essence, he obtains a zero-interest 

loan for at least one business day, or D calendar days. Clearly, the 

possibility of correctly anticipating and collecting fails must be 

valuable to a dealer. There is no penalty if he receives delivery on 
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time, but he need not finance the purchase if he is failed. Rational 

buyers bid up observed prices to reflect this possibility. 

Dealers report that fails are a significant issue. We contacted 

several dealers; each claimed fails were important. Most focused 

primarily on their efforts to avoid the cost of failing to make 

delivery, but noted that the ability to correctly anticipate their 

customers' failures to deliver was a valuable skill. And, although the 

proportion of failed trades is now (thanks to book-entry) only 1 or 2 

percent, the sheer volume of trade makes the total impact substantial 

and worthy of study. Stigum (1988) reports total fails to receive for 

one large dealer average $225 million per day, while his fails to 

deliver average $200 million per day. 

Even if a dealer is not absolutely certain that he will be failed, 

it can be advantageous for him to take the risk of misguessing his 

position. For example, a dealer may have purchased 10 blocks of bills 

of a given maturity, each worth $5 million. Perhaps the dealer is 

reasonably sure that one of the blocks will fail; he need not know which 

of the 10. He arranges financing for only nine blocks in the relatively 

low-cost rep0 market. If he is correct, he need not finance the tenth 

block, effectively saving the entire cost of the tenth loan. If, 

however, he is incorrect and all 10 blocks are delivered, the dealer 

must finance the tenth block at the bank's loan rate, which typically 

runs 100 basis points above the rep0 rate. 

Depending on the dealer's confidence in predicting fails, this may 

be an acceptable risk. For example, at rat& of 10 percent, the dealer 

can be incorrect nine times out of 10 and still be ahead. He loses 100 

basis points nine times, but earns the entire financing rate - -  10 
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