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Executive Summary
The advent of the new reference rates, strongly desired following the credibility
crisis of LIBORs, has led for almost all currencies, to the definition of specific
Overnight rates as new reference (risk-free) rates. This determines a strong
innovation in all banking and financial products indexed at these rates. In the
article technical aspects and open problems.
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1.

Alessandro Santocchi

The IBOR Rates Reform

Motivations and guidelines for the reform of IBOR rates by means of benchmark regulation (BMR)
are already well described in [3] so we’ll not go further on this but we’ll dwell instead on the
significant parts of the technical aspects, in the following sections.
In recent years, a new reference rate has emerged for each currency, which operates as the best
"representative" of the risk-free rate.
On this point, a strong difference between the Euro and other currencies areas have been
highlighted.
For the Euro area, the overnight eSTR rate has supplanted the old EONIA rate. The Euribor
rate remains, but with a new calculation method, and for which is now defined Euribor Hybrid. In
short, its quotation depends not only on a panel of quotes deriving from a limited number of banks
but also, and in reality, with priority, from transactions observed on the market between banks,
including large corporates also.
For the other currency areas, primarily GBP and USD, the new reference rates are always
constituted of only Overnight type rates (I.e. rates that refer to lending operations lasting one day (h
= 1). Respectively SONIA (sterling overnight index average) and SOFR (secured overnight financing
rate).
Furthermore, as based on actual transactions and not on quotations, they are generally published
in (t + 1), while the current LIBORs are published at time (t) for transactions with effect in (t).
But if we step away from interbank market and we refer to the market of transactions between
banks and customers instead, both corporate and retail, there are other typical durations and
periodicities. For mortgages and loans, the installment plan is often monthly, for bonds the coupon
is often half-yearly, etc.
It clearly emerges as the market always needs term rates on various maturities.
However, the fact that the new benchmark rates are typically overnight poses various problems
on this, which we illustrate in greater detail in the following sections.

2.

Floating Rate Agreements: Forward Looking Rates and In
Advance Fixing

As well known, the term "fixing" refers to the process of fixing a financial value, then taken as a
reference by other contracts such as mortgages, bonds, derivatives.
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Example
The 6-month Euribor rate observed on 31 December 2020 applies to bonds with a half-year
coupon July-December 2020 (which however refers to deposits between banks that occur in
the first half of 2021).

LIBOR rates on the various currencies, such as Euribor for the EURO area, were quoted on
different expiry dates such as 1 week, 1-3-6-12 months.
And they refer to operations with effect from (t), sometimes (t + 1) or (t + 2). By indicating the
duration with (h), we therefore refer to transactions, let us assume a loan, in which the amount is
paid on date (t), in (t + h) the amount plus interest is returned at the agreed rate, with a calculation
proportional to the elapsed time. Therefore, by indicating the rate with R and the capital with C, the
final value is given by:
V (t + h) = C (1 + hR)

(1)

Hence, quoted rates are said to be forward looking, as they refer to inter-bank transactions that
arise at that time. If we think of any mortgage indexed to this rate, the fixing of the rate is known as
in advance, namely established at the beginning of the calculation period of the interest period.
The two aspects are strongly correlated. Within the market of professional traders, it is natural
that the term rates refer to transactions with synchronous effect with respect to the listing. On
the market of transactions with financed customers or investors, knowing the rate applied at the
beginning of the coupon period is the almost universal preference of the operators.
Nothing prevents, but it is a very rare school case that a forward-looking rate is applied at the
end of the period that is, in arrears.
In the figure 1, the visualization of different compounding approaches:
• Forward looking term rate: the coupon rate is known at the beginning of the coupon of reference
(relevant period).
• Compounding in arrears rate applied in arrears: the coupon rate is determined based on the
observations of the coupon period of reference (relevant period), and it is known just a few
days prior to the payment date. The number of days depends on the observation mechanism
applied (lag, backward shift, lock out) and that we will treat afterwards.
• Compounding in arrears rate applied in advance: the coupon rate is determined based on
the observations of the previous coupon period and it is thus known at the beginning of the
coupon period of reference (relevant period), so to have a sort of forward looking rate.
From these first notes the problem can be easily spotted: how can overnight rates, referring to the
period h = 1 day, work as a reference index for operations with periodicities of very different length?
Regulators, working groups and operators are converging towards new rules and preferences, in
fact an important evolution in terms of habits, processes, information systems, with consequences
also at a legal and compliance level. In the next section, the guidelines at the date, which do not yet
constitute "the standard", but a framework that is soon to be applied.
In fact, it should be borne in mind that for some currency areas the regulator, such as the Bank
of England for the GBP currency, is strongly pressing to dismiss the LIBOR rates in new issues and
products as early as the first quarter of 2021, therefore one year earlier than the official cessation of
LIBOR.
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FIGURE 1: Visualization of different term compounding approaches, source [5]

3.

The New Term Rates: Compounding In Arrears?

On what proposed by the various regulators and international working groups, with GBP and USD
with some sort role of guidance, see the various documents in [2], [1], [6], [4].
The main proposal is the one that goes towards a compounding in arrears methodology, quite
innovative compared to the conventions applied in general on banking and financial products in the
"old" world of IBOR.
Let’s see the various aspects in detail.
As for compounding, this is the principle that an overnight investment can be replicated day by
day, by capitalizing interest. The basic idea is that an interest rate on a higher tenor, for example a
month, is expressed in more faithful way from compounding than an arithmetic average. Useful
here the use of some formalism:
If we indicate with R (i) the rate at time (i), i = 1 ... D, and omitting as not essential the initial
capital, which we can set C = 1, the value of the investment V (D) after D days is given by:
V ( D ) = Pi (1 + R(i )/365)

(2)

The total accrued interest is therefore given by I (D):
I ( D ) = Pi (1 + R(i )/365)

1

(3)

To bring everything back to the annual interest rate, as usual in the quotes, just re-proportion
and you have:
R( D, 1Y ) = [Pi (1 + R(i ))

1](365/D )

(4)

One last detail is needed. Since the rates are not quoted on weekends and holidays on the
reference market, a specific value can be used for more than one day. The regulators and working
groups are moving towards a weight n (i) = 3 days associated with the Friday fixing. The whole is
then completely rewritten as:
R( D, 1Y ) = [Pi (1 + R(i )n(i )/365)

1](365/D )

(5)

From a technical and financial mathematics point of view, this is nothing new. The compound
rate, the limit of which is constituted by the continuous model V (t) = V (0)exp(rT) is well known.
Moreover, a family of very popular derivatives such as OIS, overnight indexed swaps, has always
determined the floating component by capitalizing overnight market rates.
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However, it is highly innovative to think about the fact that even much more retail products,
such as mortgages with instalment and bonds with coupons, apply this geometric composition of
returns. As observed in the various working groups, this is the calculation that respects the most
the "time value of money".
After the "HOW MUCH" problem, i.e. the calculation of the rate on tenors other than overnight,
starting from overnight rates, letâs address the "WHEN" or "HOW" questions.
Note that based on actual transactions, the new rates will be available and published, by central
banks and market providers, in general in (t + 1), with reference to (t).
Banks have to use these values to guarantee the coupons/instalments calculation and charge in a
timely manner with respect to the reference accounting period. In order to do this, however, they
need to acquire, check and propagate the fixings through the information systems. It is unthinkable
to defer, perhaps for a couple of days, accounting and customer information operations due to the
publication rules.
So the calculation will certainly be in arrears, that is, by determining the period rate based on
the overnight rates of the period just ended, but by applying some adjustments related to the need
of promptly determining the interest portion.
For reasons of space, we limit ourselves to the 3 clauses currently most promoted at the
international level.
Backward Shift Clause
• Definition: the calculation is based on the compounded in arrears methodology, with a few
days backward shift, to determine the period rate with a greater time margin with respect to
the coupon maturity.
• Example: For an interest period of one week (June 15th- 22nd) with a hypothesis of lag = 2,
the observation period is shifted backwards by 2 Business Days (June 11th- 17th).
Hereafter the tables of the fixing values of both Interest Period and Observation Period. In the
observation period table we specified also the number of Business Days for which each observation
day fixing has to be weighted for. With the Backward shift mechanism, the Business days remain the
ones related to the Calendar, where Friday has a weight of 3 while the other days have a weight of 1.

FIGURE 2: Backward Shift Clause Example
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TABLE 1: Backward Shift Clause

FIGURE 3: Lockout Clause Example

TABLE 2: Lockout Clause

Lockout Clause
• Definition: the calculation is based on compounded in arrears methodology. The observation
period is freezed (locked-out) at a specific date and its fixing is used as reference for the
remaining, not observed, days of the interest period.
• Example: For a one-week interest period (June 15th- 22nd) with a lock out hypothesis = 2, the
last 2 (lock-out) fixings of the observation period are subtracted from the observation period.
In this case the value of third last fixing (Wednesday June 17th) is used for Thursday and Friday
by using their own weight as-of the interest period.
Lag Clause
• Definition: the calculation is based on the compounded in arrears methodology, with a few
days backward shift, to determine the period rate with a greater time margin with respect to
the coupon maturity. The weights also are shifted based on the number of Lag days.
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• Example: For a one-week interest period (June 15th-22nd) with a lock out hypothesis = 2, the
last 2 (lock-out) fixings of the observation period are subtracted from the observation period.
In this case the weights of the interest period days are shifted also by the number of business
days. The result is that the Friday 12/06 will have a weight of 1 (referring to Tuesday 16/06) while
Wednesday 17/06 will have a weight of 3 (referring to Friday 19/06).

FIGURE 4: Lag Clause Example

TABLE 3: Lag Clause

It is worth to to note that the Lag clause is very close to the Backward, just a different principle
for weighting the rates is applied.

4.

Conclusions

Not all operators are satisfied and convinced by a markets global migration in the direction of a
logic of backward-looking rates with application in arrears.
Many think it would be more correct to rely on forward looking rates. In this case, once the
market of instruments based on overnight rates, in particular Futures, OIS and Basis Swaps, reaches
a satisfying level of liquidity, starting from the prices derived from these instruments it will be
possible to build a robust forward curve, based on this new normal.
But it is at the same time doubtful that these forward looking rates, deducted from the market
through a bootstrapping process and not related to the direct quotations as happens for the current
LIBORs, can be the basis for indexing products such as mortgages and bonds.
Thus, products and contracts will be addressed towards these new clauses. This evolution
certainly poses problems also on compliance relating to transparency, i.e. on pre-contractual communication to the customer about the rules for managing the indexing parameter, as well as disclosure
in periodic communications and account statements on the determination of the periodic rate.
Moreover, it must be remembered, in the presence of a "mechanics" for the treatment of market data
which is certainly not easy to assimilate for all customers.
One wonders if the principles of Mifid2’s target market, that is, the matching between the
characteristics of the customer (in particular his/her skills) with the characteristics of complexity
www.iasonltd.com
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of the products, cannot be a useful starting point even in the context of typically banking products.
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