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Executive Summary
IBOR reform may risk to create divergences in the cash products market as there
are not standards defined at internation level. The market participants are facing a
transformation which will bare the results only in the next years. Also, the
deadline of the LIBOR dismission, changes depending on the currency area and
this does not help to reach standards and to provide a clean and stable picture of
the markets to participants. The sterling working group, the ARCC and the Euro
working group are working to define same conventions to mitigate the
unpredictable changes of the transition and this articles aims to clear the different
choices and the actions made so far.
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L

IBORs are the benchmark rates in the wholesale deposits market and represent the core of the
financial system by providing the basis for the pricing of the majority of the financial contracts.
After the LIBOR scandal, FSB decided to move ahead to a new cluster of benchmarks which
rely on more robust, solid and transparent methodologies of calculation with respect to the former
benchmarks aiming at providing soundness and reliability to the whole market. These rates are
defined as Alternative reference rates and cover up five currency areas, the ones represented by the
LIBORs.
The new reference rates are already being published by the respective national regulators and
have been acquiring more and more liquidity in the last years in the markets of reference. The
Benchmark regulation settled some specific requirements for the new ARRs and in particular
requires them to:
• Provide a robust and accurate representation of interest rates in core money markets;
• Offer a reference rate for financial contracts that extend beyond the money market;
• Serve as a benchmark for term lending and funding.
Banks and financial institutions are being working on the LIBOR transition in order to adequate
processes, procedures, financial contracts and their reporting processes by the end of 2021, as
required by the majority of the international regulators. The regulation of the new benchmarks is
creating divergences in the international markets and this uncertainty is adding complexity to the
banks within the process of adaption and adjustment of the internal systems for the management
of the different type of contracts. The following chapter focuses on the new standard in the loans
market as defined by the main working groups of the Sterling and Dollar areas and try to give a
clearer idea about the markets’ direction.

1.

New Standard Convention in Lending and Funding Area

Migration from LIBOR to RFRs demands new standard conventions for the management of cash
products and this implies the implementation of different logics and approaches in bank procedures
for the management of the products in object. In particular the calculation of the accrued interest
for cash flow linked to O/N rates requires the development of specific procedures so to include new
calculation methods, new mechanisms for their application and multiple parameters linked to the
new contracts. More deeply, new algorithms for rate calculation, new logic in managing the interest
plan of the deals and implementation of different interfaces on the application layers will be needed
also.
All the afore mentioned changes are even more impactful taking in consideration the level of
complexities that banks reached because of the more and more frequent integrations and fusions
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which lead, in many cases, to elevated levels of complexities of IT infrastructures that require an
entire review of communication protocols also, so to allow for a smooth tack toward the management
of the new lending and funding procedures.
The overall developments required follow different guidelines which are equivalent in terms of
final output but pursue with different objectives:
• Business oriented: developments are led by the logic of the processes, which require output
values alignment along all the layers, starting from booking to accounting systems. The value
of the initial booking is the reference one for the entire layer/chain. This development does
not require value reconciliation, but it requires the development of interfaces which might
absorb high effort and capacity for their maintenance.
• IT oriented: developments are led by the logic of the systems. Every system is independent
in the rate calculation, allowing the use of a few number of interfaces in each module of
the systems. On one hand, this logic requires the reconciliation of final output with the
upstream systems and developments for the calculation rate, on the other hand it allows the
developments of few interfaces for systems which are fed by different front systems. This
solution might be the optimal one, under an economic perspective, for systems integrated
with different procedures.
The selection of a development rather than another is justified by specific situations and cases
and the implementation strategy is defined with a trade-off approach.

2.

Cumulative vs Non-cumulative Approach

In the former articles were introduced the calculation methodologies to build the RFRs on different
time horizons based on O/N rate. In this sense, there are two approaches to be possibly applied in
the systems [4]:
• Cumulative approach: it demands to calculate the cumulative rate updated day-by-day by
using the fixing of the day of reference.
• Non-cumulative approach: it demands to use the non cumulative rate of the day to calculate
the accrued interest of the day of reference.
Next section lists the details of both approaches.
2.1 Cumulative Approach
The cumulative approach calculates the rate with a simple/compounded average on a progressive
time horizon based on the interest period of reference. The rate is always representative of the
accrued interests during the interest period. Hereafter are described the two cumulative methods:
• Compounded method: it uses the geometric means ex-post and it allows to have a coherent
and representative rate. This calculation method is the best one for supervisory, accounting
and summary systems.
• Simple method: it uses the simple average of rates calculated ex-post. It has the same
advantages of the aforementioned method and it can be used for short-term products with
low interest rates [4].
2.1.1

Cumulative Approach: Compounded Average

Annualised cumulative rate: the cumulative rate variation, based on the coupon reference period,
is calculated through a geometric mean of O/N daily rates. The cumulative rate represents the
progressive rate coherent with the parameter “tn” above defined: once “tn” = d, then the calculation
rate is over. The formula iteration in the algorithm during the entire contract period allows the
progression of the rate value and therefore the consistency between the accrued period and the
www.iasonltd.com
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summary rate for the interest calculation. In the following it is illustrated the cumulative annualised
rate formula:
"
#
db ⇣
ri · ni ⌘
N
Annualised Cumulative Ratei = ’ 1 +
1 ·
N
tni
i =1
Where:
• db = number of business days in the interest period.
• tni = cumulative observation period days.
• ri = interest rate applicable on business day i.
• Floor: if ri < x, then ri = y; x, y are contractual parameters (for new contact).
• ni = number of calendar days whose ri is applied (usually 3 for Friday, 1 for other days. It can
increase in case of holiday).
• N= market convention (usually 360 or 365).
2.1.2

Cumulative Approach: Simple Average

Simple average (cumulative): the simple cumulative rate represents the simple average progressive
rate consistent with the interest period. If it is applied at the current day when the system is running
the calculation to return the accrued interests from start date to T (current day). The cumulative rate
represents the progressive rate coherent with the parameter “tni” above defined: once “tni” = db,
then the calculation rate is over. The formula iteration in the algorithm during the entire contract
period allows the progression of the rate value and therefore the consistency between the accrued
period and summary rate for interest calculation. In the following is illustrated the simple average
formula:
"
#
db ⇣
ri · ni ⌘
N
Simple Interest Formula = ’
·
N
tni
i =1
Where:
• db = number of business days in the interest period.
• tni = cumulative observation period days.
• ri = value rate.
• Floor: if ri < x, then ri = y; x, y are contractual parameters (for new contact).
• ni = weight applied to the rate.
• N= market convention based on the index.
2.2

Non-cumulative Approach

The non-cumulative approach allows the calculation of accrued interests on a daily basis both in
a compounded and simple method. This approach is more flexible than the cumulative one with
regard to the management of prepayment processes. Simple and compounded cumulative method
are described as follow:
• Compounded method: non-cumulative compounded rate calculation used for non-cumulative
interest calculation. It is based on four steps which are illustrated in the paragraph 2.2.1.
• Simple method: it is defined as daily simple and it is the application of the simple O/N rate
on the daily notional.
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2.2.1

Non-cumulative Approach: Compounded Average

Non-Cumulative method: total interests in the reference period are calculated through the daily
compounded accrued. The non-cumulative rate represents the rate which, applied on daily basis on
the coupon notional, returns the daily accrued interest. The sum of the daily accrued interests will
be the total accrued interest of the coupon. The methodology has as input parameter the cumulative
rate and the calculation is based on 4 steps:
• Step 1:
Annualised Cumulative Ratei =

"

db

’

i =1

⇣

#

r ·n ⌘
1+ i i
N

• Step 2:
Unannualised Cumulative Ratei = ACRi ·

1 ·

N
tni

tni
N

• Step 3:
Noncumulative Compounded Ratei = (UCRi

UCRi

1BD ) ·

N
ni

• Step 4:
Interest Using Noncumulative Compounded Rate =

db

Â

i =1

✓

Principali · NCRi · ni
N

◆

Where:
• db = number of business days in the interest period.
• dc = number of calendar days in the interest period.
• ri = value rate.
• Floor: if ri < x, then ri = y; x, y are contractual parameters (for new contact).
• ni = weight applied to the rate.
• N= market convention based on the index.
2.2.2

Non-cumulative Approach: Daily Simple

Daily Simple (non-cumulative): the de-annualized non-cumulative O/N rate is applied to the
outstanding, on daily basis, in order to calculate the simple daily accrued. At maturity date, the
sum of all daily accrued interests represents the total accrued interest in the reference period:
1.
Daily Accruedi =
2.

⇣r · n ⌘
i
i
· Outstanding
N

Total Accrued Interest =

db

Â Daily Accruedi

i =1

Where:
• Outstanding= notional value.
• Daily Accrued= daily interest calculation.
• db = number of business day in the reference period.
• ri = value rate.
• Floor: if ri < x, then ri = y; x, y are contractual parameters (for new contact).
• ni = weight applied to the rate.
www.iasonltd.com
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2.3 Floor: Application in Legacy Contract
Floor is the bottom value to apply at your rate. In the article “Fallback Rate: Cash and Derivatives
Products” [1], it was introduced the fallback clause for legacy cash products. The value of the
fallback rate is only known at the end of contract after the cumulative rate (or base rate) is calculated
at the end of the period of reference. The application of the floor, instead, would not be applied at
the end of contract for legacy contract, but it’d rather follow the methodology of new contracts, by
applying the floor on the single O/N acquisition. Hereafter listed the different solutions envisaged
by the working groups [2]:
• If O/N rate + Spread Adjustment is less than floor value, Spread Adjustment will remain
unchanged; the O/N will be adjusted to ensure O/N rate + Spread Adjustment is equal to
Floor.
• If O/N rate + Spread Adjustment is less than floor value, O/N rate will remain unchanged;
Spread Adjustment will be adjusted to ensure O/N rate + Spread Adjustment is equal to Floor.
• If O/N is negative, it will be deemed zero, Spread Adjustment will be adjusted to ensure O/N
+ Spread Adjustment is equal to Floor.
The first case is the simplest to apply for the procedures as it just requires a match between (i) the
aggregation of the spread adjustment and ON rate and (ii) the floor, and just in case of mismatch
then to modify the O/N rate which will be compute in the cumulative rate. Here the following logic
steps:
• Acquiring the O/N rate;
• Matching the O/N rate plus the spread adjustment with the floor;
• If the floor < O/N + SA then use the O/N Rate;
• Else if floor > O/N + SA then use r = floor - SA.
Option 2 and 3 may arise difficulties in the application of the fallback rate. The fallback rate is
a static parameters [3] and by changing the SA it may be challenged in reconciliation of the final
Spread Adjustment.
2.4 Prepayment Management: Cumulative vs Non-cumulative Approach
Counterparty can decide to realize a prepayment during the normal life of a contract, changing
the interest plan and consequently the amount of the accrued interest. There are two cases of
prepayment which affect the final cash flow:
• Rollover: this prepayment happens at the end of the cash flow which affects the future
cashflow.
• Infra-period: this prepayment happens during the maturity of the cash flow and changes the
final accrued interest.
This article focuses on the second case, the prepayment during the infra-period and how it is
managed by the cumulative and non-cumulative approach. For the sake of clarity, only the
compounded approach is treated, but the simple approach is quite similar.
2.4.1

Prepayment by the Cumulative Compounded Approach

Compounded in arrears rates allow to know the final rate at the end of the period. To manage the
prepayments by the cumulative methodology, three phases are required:
• Applying the final cumulative compounded rate to calculate the accrued interest on the final
notional reduced by the prepayment (rate with tn = 14, amount = initial notional - prepayment
in the example below);
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• Applying the cumulative compounded rate T to calculate the accrued interest on the prepayment amount, where T is the day of prepayment (rate with tn = 8, amount = prepayment in
the example below);
• Aggregating the accrued interest calculated at phase1 and phase2 to obtain the final accrued
interest.
The example in 2.4.3 shows how to calculate the final accrued interest when an event of prepayment
occurs.
2.4.2

Prepayment by the Non-cumulative Compounded Approach

Compounded in arrears rates allow to know the rate at the end of the period. To manage the
prepayments by the non-cumulative methodology there are two steps to follow [4]:
• Calculation of the non-cumulative accrued interest as shown in paragraph 2.2.1, step 4 of the
methodology applied to the principal of the day;
• Aggregation of the non-cumulative accrued interest at the end of period.
As shown above, the non-cumulative approach does not require to create two different loans
reflecting the reduced notional and the prepayment, but it is directly applied on the current notional
of the day as shown in 2.4.4.
The column on the left of the example shows the daily accrued interest directly calculated on the
principal of the day, and it helps the trading activity as defined by the sterling working group as it
not requires further information than the principal and the non-cumulative compounded rate [4]:
“The Non-Cumulative Compounded Rate is the recommended implementation approach as it
better supports intra period events such as trading activities.”
2.4.3

Example of Prepayment with the Cumulative Approach

The cumulative approach allows to manage the prepayment by the creation of two different
schedules reflecting (i) the whole schedule with the reduced prepayment and (ii) the schedule of the
prepayment amount. The aggregation of the accrued interests calculated on the two schedules gives
the final accrued interest.

FIGURE 1: This table reflects the whole schedule of the loan. An event of prepayment occured on Thursday 18t h

www.iasonltd.com
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FIGURE 2: First schedule reflecting the notional redueced by the prepayment amount

FIGURE 3: Second schedule reflecting the prepayment amount

FIGURE 4: Non-cumulative approach allows to directly work on the same schedule of the loans
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2.4.4

Example of Prepayment with Non-cumulative Approach

The non-cumulative approach allows to better manage the prepayment by calculating the noncumulative daily rates applied on the current notional.

3.

Contract Parameters in the New Loans Market Conventions

The next paragraph and the following describe what’s necessary to manage the loans contracts in
the bank procedures:
• Input data;
• Output data;
• Rounding methods.
3.1 Input Data
The algorithm needs some input data which are defined as contract parameters. These parameters
are defined as follow:
• Elaboration date: date of the rate request. This parameter is needed for the recalculation of
the progressive rate from start date to current date.
• ID (only in case the rate calculation is outsourced from the procedure): this ID is used to
reconcile the input data with the output data.
• Reference rate information: historical series of O/N rates needed to calculate the RFRs.
• Reference calendar of the contract (branch/currency calendar): the currency calendar can be
different from the branch one. Given that, four scenarios might happen:
– Branch working day and target working day: the fixing is received in the systems and it is
used for the rate calculation.
– Branch working day and target holiday: the fixing is not published and the algorithm uses
the previous day fixing following a day-by-day logic.
– Branch holiday and target working day: the fixing is published and the algorithm uses it for
the daily calculation following a day-by-day logic. As regards the branch, the calculation
happens during a business day, before or after holidays.
– Branch holiday and target holiday: the fixing is not published and the algorithm uses the
fixing of the previous day following a day-by-day logic. As regards the branch, the
calculation happens during a business day, before or after holidays.
• Base calculation: reference rate.
• Contract start/end date and fixing reference date: parameters needed for the progressive rate
calculation and communication of the interest payment event.
• Calculation rate mechanism (compounded/average) [2].
• Calculation rate methodology (cumulative/non-cumulative).
• Observation mechanisms [3] (lag/lockout/backward).
• Observation mechanisms parameters: for instance, lag or freeze days applied to the historical
series in the observation period.
• Floor/cap: floor/cap might be applied on the O/N rate or on the final rate. In some cases, it
might be applied after the addition of other margin/spread components. In order to manage
these scenarios, it is necessary to parametrize the floor/cap application.
www.iasonltd.com
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3.2 Output Data
The algorithm is able to process the input data and returns two different final output:
• Rate: it can be whether a compounded rate or a cumulative progressive simple average or an
exact daily rate (this topic will be explored in the following paragraphs).
• Accrued interest: interests can be calculated whether with a progressive approach, starting
from the cumulative rate, or with a daily approach.
3.3 Rounding Methods
Rounding methods are necessary both for cumulative and non-cumulative approach in order to
obtain the same results.
Compounded:
• Unanualised effective Rate = no rounding (16dp or more);
• Compounding Factor = no rounding (16dp or more);
• Annualised Cumulative compounded = 4dp "as agreement";
• Unannualised Cumulative Compounded RFR = no rounding (16dp or more);
• Non-Cumulative Compounded Rate = no rounding (16dp or more).
Simple:
• Simple Average rounding (both non-cumulative and cumulative);
• Unanualised effective Rate = no rounding (16dp or more);
• Averaging factor = no rounding (16dp or more);
• Unanualised cumulative simple rate = no rounding (16dp or more);
• Anualised cumulative simple rate = 4dp as agreement.

4.

Analysis of the Lending and Funding Areas

The following paragraph deals with the impacts in financial institutions for the management of cash
products, in particular:
• Lending area;
• Money market area.
4.1 Cash Products: Lending Area
The lending area includes syndicated loan contracts, corporate financing and business loans with
financial counterparties or large companies. The front systems of this layer have to be able to
independently manage both the calculation of the rate and the daily accrued interests for any
prepayments or any intra period event before the maturity date. This calculation method for accrued
interests is known as compounded non-cumulative method.
One of the main relevant aspect in the lending area is the management of prepayments/notional
change events and the calculation of accrued interest. Currently, in most of the systems, a notional
change is managed with a contract termination which implies contract closure, partial interest
calculation and consequent reopening of the contract. At maturity interests are aggregated and
settled. This ease of calculation was applicable when the rates was fixed at start date of the contract,
but this event cannot be managed with ex-post rates with a daily variation.
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A method to manage the rate through the daily variation of the compounded rate in a cumulative
way could create difficulties as it requires the application of the rate no longer only on the notional,
but also on the prepaid amount, and many systems cannot handle the underlying calculation logic.
An increase in the notional, for instance a loan restructuring, should pay interests only on the
remaining period of the coupon and, again, the cumulative rate change does not allow such a simple
logic of implementation unless a separate calculation of interests, only on the refinanced portion, is
made.
The non-cumulative method is suitable for a prepayment in order to avoid IT impacts on the
procedures. The method is based on a daily calculation of accrued interests both compounded
and/or simple average which may support the interest’s management. In the non-cumulative
method, starting from cumulative calculation, it is calculated the compounded rate variation
between the actual working day and the previous one. After, it is required to apply the calculated
non-cumulative rate on the notional of the day, independently from its variation. This allows a
system to be able to calculate the accrued interest of the day without having to historicize changes
in the notional or change the coupon management logic.
4.2 Cash Products: Money Market Area
The Money Market carries out funding for the structured finance area of credit institutions. The
contracts indexed to the new RFRs have to reflect the contracts of the bank’s lending area and
therefore they have to own the same characteristics previously described both in the management
of the observation mechanisms and in the daily simple or compounded calculation method with
cumulative and non-cumulative methodology. Furthermore, financial institutions that extensively
exploit internal funding could implement this process between departments with separate IT procedures and layers. In order to avoid a different settlement of interests it is required implementations
synchronism, unless manual and time-consuming procedures for the user, and synchronizations
between different departments involved.
4.3 Cash Products: Retail Deposits, Funding and Loans
This area of the bank could be less impacted by the index change than the lending area. The logic
behind the management of a bank account is different from the one of a loan which, for example,
does not require a maturity adjustment, an exchange of confirmations among the counter-parties
and therefore it does not need to use calculations that require fixing observation mechanisms.
Instead, rates which have been already calculated on defined tenors by external info-providers such
as Refinitiv or Bloomberg can be used for early settlement.
The retail loans area, such as mortgage, simplifies the logic underlying because it has less
complications than a professional user area. For example, compounded indexes can be used, such
us SONIA compounded and SOFR compounded, and the client can easily verify their publication
by regulatory bodies. Alternatively, indexes already composed with a lookback methodology that
covers the entire period prior to the tenor can always be used in advance on the contract, such as
the 30-90 days SOFR. The procedures can simply be fed by the rate supplied from an info-provider
or calculated internally with a simple arithmetical formula.
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