
judged the size of the shift at least twice
since 1984.

Figure 4 shows that the turn rate and the
average rate around the turn appear to have
been fairly close to one another in most of
the past 10 years. In 1984, for example, nor-
mal financing rates during the five days
before and after the turn were around
8.37%. For the turn between 1984 and 1985,
the turn rate increased to 8.74%, for a turn
premium of 0.37%. The “turn ratio”, which
is simply the ratio of the turn rate to the
non-turn rate and which we will use later
when we examine the effect of the turn on
rate volatility, was only 1.04.

At the end of 1985, however, the turn pre-
mium was more than five percentage points,
and at the end of 1986, nearly seven. The
effect of a seven percentage point turn pre-
mium on the cost of funding $1 billion over
the year end, even for a turn period as short
as two days, is $389,000. This is serious
money in anybody’s book.

Since 1986, realised rate behaviour
around the turn has been unremarkable.
Even so, the possibility of a large premium
still looms large, and wide swings in the
market’s expectations about turn financing
rates can have dramatic effects on forward
deposit rates.

E ffects on Eurodollar and Libor
futures prices
As the one-month Libor and three-month
Eurodollar futures contracts that expire in
December settle to deposit rates that span
the end of the year, changes in the turn rate
affect the final settlement value of these two
contracts. This year, for example, the
December Libor and Eurodollar contracts
expire on December 19. The final settlement
price of the one-month Libor contract on
that day will be 100 − R1 m, where R1 m is the
one-month deposit rate on December 19 for
the 33-day deposit period that runs from
Wednesday, December 21, through
Monday, January 23 (see Figure 5). The final
settlement price of the three-month
Eurodollar contract will be 100 − R3 m, w h e r e

R3 m is the three-month deposit rate on
December 19 for the 90-day period that runs
from December 21 through Tuesday, March 21.

The relationship between the turn rate
and the deposit rates to which the Libor and
Eurodollar futures contracts will settle can
be determined by comparing two borrowing
transactions. In the first, money is borrowed
for the full term at a term lending rate. In the
second, money is borrowed in three legs –
one that runs from December 21 through
December 29, one that runs from December
30 through January 3, and one that runs
from January 4 through the end of the term.
Under the first strategy for borrowing one-
month money, one dollar borrowed on
December 21 would call for

I t has been eight years since there was last
any serious pressure on year-end dollar

financing rates. But 1986 lives on in people’s
memory because the spike in the fed funds
rate that year – and the year before – was so
large and so expensive for those who had to
borrow. As a result, “the turn”, a two-,
three- or four-day period from the last busi-
ness day of one year to the first business day
of the next, still has a profound effect on the
way people think about year-end financing. 

Figures 1 and 2 show both how much
and how quickly the market’s perceptions of
the possible premium in turn financing rates
can change. They chart the spread between
the December and January one-month Libor
futures prices for year-end 1992 and 1993
respectively. The December Libor futures
price is 100 less the value of a one-month
forward rate that spans the end of the year
while the January futures price is 100 less
the value of a one-month forward rate that
does not. This means that any increase in the
turn premium will decrease the value of the
spread. Using the rules of thumb developed
in this article, the 60-tick drop in the spread
in November 1992 was evidence of a 500-
basis-point increase in the turn premium.

The 20-tick drop in the spread in October
1993 suggested a 200bp increase in the
expected turn premium. The subsequent
rise in the spread largely reflects a fading of
the market’s concern over the turn premium
as the year drew to a close. 

The purpose of this article is to explain
what the turn is and how it affects spot and
forward dollar interest rates that span the
end of a calendar year. We also draw out the
implications for trading Libor and
Eurodollar futures and options on futures.
In doing so, we derive some useful rules of
thumb for translating turn premiums into
futures market spreads and show how
volatility in the turn premium translates
into additional volatility in the December
Libor and Eurodollar futures prices. One of
the things we find is that options traders
regularly seem to pay far too much for the
extra volatility.

The turn
“The turn” is the period between the last
business day of the current calendar year
and the first business day of the new year.
As New Year’s Day is a holiday, the number
of days in the turn is at least two calendar

days and can be three or four.
The turn lasts two days if December 31

falls on a Monday, Tuesday or Wednesday.
In each of these cases, the next calendar day
is a holiday so that money borrowed on
Monday would be paid back on
Wednesday, two days later. Money bor-
rowed on Tuesday is paid back on
Thursday, and money borrowed on
Wednesday is paid back on Friday.

If December 31 falls on a Friday or
Saturday, so that January 1 falls on a week-
end, the number of days in the turn depends
on whether the Fed wire is open on the fol-
lowing Monday. In 1993, December 31 fell
on a Friday and the Fed wire was open on
the following Monday (January 3). Since
money borrowed on the Friday was paid
back three days later on the Monday,
1993/1994 was a three-day turn. This year,
December 31 falls on a Saturday and the Fed
wire will be closed on the Monday (January
2), making 1994/1995 a four-day turn.

If December 31 falls on a Thursday, the
turn will last four days since money bor-
rowed on Thursday will be paid back the
following Monday. 

Figure 3 shows a time line of the turn for
the end of 1994. The last business day is
Friday, December 30. A bank looking to bor-
row overnight funds on Friday would nor-
mally repay those funds the following
Monday, which is the next business day. But
this year, as New Year’s Day falls on
Sunday, the Fed wire is closed on Monday,
January 2.

Rate behaviour around the turn
The turn has gained notoriety among
bankers because of the pressures that have
been brought to bear on year-end financing
rates in years past. The source of this pres-
sure is said to be the demand by banks for
cash that can be used to dress up their bal-
ance sheets at the end of the calendar year.
Although the Fed does what it can to accom-
modate this year-end increase in demand
for liquid balances, and does an excellent job
most of the time, it appears to have mis-
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ONE GOOD TURN
Galen Burghardt and Susan Kirshner explain how taking advantage of
anomalies in borrowing costs around the year end can make for a
happy new year

4. Fed funds behaviour around year end
Average 
rate 
around Turn Turn Turn 

Year the turn rate premium 1 ratio 2

(1) (2) (3) (4)

1984 8.37 8.74 0.37 1.04 
1985 8.14 13.46 5.32 1.65 
1986 7.57 14.35 6.78 1.90 
1987 6.96 6.89 −0.07 0.99 
1988 9.14 9.04 −0.10 0.99 
1989 8.52 7.97 −0.55 0.94 
1990 7.73 5.53 −2.20 0.72 
1991 4.25 4.09 −0.16 0.96 
1992 3.16 2.66 −0.50 0.84 
1993 3.04 2.85 −0.19 0.94 

mean 6.69 7.56 0.87 1.10 
std. dev. 2.31 4.05 2.84 0.37 
1 =(2)-(1); 2 =(2)/(1)

1. Libor futures calendar spreads:
Dec 1992 contract v Jan 1993 contract

2. Libor futures calendar spreads:
Dec 1993 contract v Jan 1994 contract
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3. Time line for 
the 1994 turn



3-tick decrease in the fair value of the
December Eurodollar contract.
■ With a two-day turn, each 100bp increase
in the spread between the turn and non-turn
forward deposit rates reduces the fair value
of the December Libor contract by about 6
ticks and the fair value of the December
Eurodollar contract by just over 2 ticks.

These rules of thumb are borne out by
Figure 6, which shows the effect of various
rate spreads on the fair value of both the
December Libor and Eurodollar futures con-
tracts given a four-day turn. For example, if
the non-turn forward deposit rate were 5%
and the turn rate 11%, the effect of the 600bp
spread would be a 73-tick reduction in the
fair value of the December 1994 Libor
futures contract. The same spread would
produce a 27-tick reduction in the fair value
of the December 1994 Eurodollar futures
contract. As the effect of the turn rate is
roughly proportional to the length of the
turn, the effects of these rate spreads given
two-day and three-day turns can be deter-
mined easily enough from the data in Figure
6 .

With these rules of thumb, it is easy to get
a reading on the spread between turn and
non-turn rates by looking at the pattern of
rates implied by the one-month Libor con-
tracts, which have serial expirations extend-
ing out 12 months at any one time. On
October 3, 1994, for example, there were
one-month Libor futures with expirations
ranging from October 1994 through
September 1995. Figure 7 shows the strip of
one-month forward deposit rates implied by
their October 3 settlement prices. The effect
of the turn on the pattern of rates stands out
clearly. The one-month deposit rate for the
November contract, which spans the period
from mid-November to mid-December, was
5.47%. The one-month deposit rate for the
January contract, which spans the period
from mid-January to mid-February, was
5.86%. In between, the one-month deposit
rate for the December contract was 6.17%,
about 50bp higher than the 5.67% that the
surrounding rates would suggest for a one-

month December deposit rate.
From this 50bp differential, we can deter-

mine the spread between turn and non-turn
financing rates that is implied by the Libor
futures contract. Using the rule of thumb
that each 100bp in the spread reduces the
fair value of the December Libor contract by
about 12bp, the 50bp differential in the
December contract implies a spread of about
400bp between the turn and non-turn rates.

This implied rate spread can be com-
pared easily with the spreads quoted in the
forward deposit market as a way of compar-
ing the pricing of the turn in the two mar-
kets. If you find, for example, that the
implied turn rate differential is larger than

the actual, then you know that the
December Libor contract is cheap relative to
c a s h .

Implications for futures spreads
As the turn rate affects both the December
Libor and Eurodollar futures contracts, it
affects the values of several key futures
spreads including the:
■ December LED spread In this spread, you
are long the Libor contract and short the
Eurodollar contract. Given the rule of thumb
for a four-day turn, each 100bp increase in the
turn premium translates roughly into an 8-
tick decrease in the value of this spread. Thus,
the December LED spread is about 32 ticks
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7. Implied one-month forward deposit rates on October 3, 1994

8. Libor futures calendar spreads: 
Dec 1994 contract v Jan 1995 contract
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to be repaid on January 23. Under the second
strategy, one dollar borrowed on December
21 would require a repayment of

where Rb, Rt and Ra are the rates that apply
to the days before, during and after the turn
and where Db, D t and D a are the actual 
number of days in the periods before, during
and after the turn. For a bank financing a
position over this period to be indifferent
between the two strategies, the two amounts
of money must be the same. If we collapse
the rates before and after the turn into a single,
non-turn deposit rate, Rn t, the two strategies
cost the same if

The three-month term deposit rate can be
expressed the same way. The only differ-
ence is that the non-turn rate for the 90-day
period would be different from the non-turn
rate for the 33-day period.

To get a sense of how large an effect the
turn can have on December Libor and
Eurodollar futures prices, suppose first that
the turn and non-turn rates are the same, say
6%. In this case, both one-month and three-
month deposit rates would be (except for a
trivial amount of compounding) 6%.
December Libor and Eurodollar futures
prices would both be 94.00 [= 100.00 − 6 . 0 0 ] .

Suppose now that the turn rate increases
by 200bp to 8%, while the non-turn rate
stays at 6%. At these rates, and given the day
counts shown in Figure 5, the one-month
forward deposit rate for December 19 would be

which is 25bp higher than the one-month
forward rate with the turn rate at 6%. The
three-month or 90-day forward deposit rate
would be

which is 9bp higher than the three-month
forward rate with the turn at 6%. At these
rates, the fair value of the December Libor
contract would be 93.75 [= 100.00 − 6 . 2 5 ] ,
and the fair value of the December
Eurodollar contract would be 93.91 [= 100.00
− 6.09]. Thus, the effect of a 200bp spread
between the turn and non-turn rates is to
decrease the fair value of the December
Libor contract by 25bp and the fair value of
the December Eurodollar contract by 9bp.

Although the effect of any given
turn/non-turn rate spread on the fair value
of the December Libor and Eurodollar
futures contracts depends to some extent on
the actual number of days in the forward
periods and on the level of rates, we have
what we need for excellent working rules of
t h u m b :
■ With a four-day turn, the effect of each
100bp increase in the spread between the
turn and non-turn forward deposit rates is a
12-tick decrease in the fair value of the
December Libor contract and slightly more
than a 4-tick decrease in the fair value of the
December Eurodollar contract.
■ With a three-day turn, the effect of each
100bp increase in the spread between the
turn and non-turn forward deposit rates is a
9-tick decrease in the fair value of the
December Libor contract and just over a 

6. Effect of turn rates on the fair values of December 1994 Libor and Eurodollar
futures prices (four-day turn) 

Libor futures Eurodollar futures

Turn rate Non-turn rates Non-turn rates

3% 5% 7% 3% 5% 7% 

3% 0 24 49 0 9 18
5% −24 0 24 −9 0 9
7% −49 −24 0 −18 −9 0
9% −73 −49 −24 −27 −18 −9

11% −97 −73 −49 −36 −27 −18
13% −122 −97 −73 −45 −36 −27
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