
KEY POINTS
	� The London Interbank Offered Rate (LIBOR) will cease to be published at the end  

of 2021 for all currencies other than the US dollar (and two US dollar maturities).  
The remaining US dollar LIBORs will cease on 30 June 2023.
	� LIBOR’s replacements, such as Sterling Overnight Index Average (SONIA) (for sterling) 

and SOFR (for the US dollar), are daily interest rates and not term rates.
	� Complex mathematical equations are required to calculate interest because of the need  

for daily compounding.
	� Understanding their mechanics is essential not only for the purpose of calculating 

interest, but also, for example, to implement appropriate hedging and monitor interest 
cover covenants.

Author Hanif Virji

LIBOR transition: demystifying the 
interest calculations in the LMA Exposure 
Draft
The complexity of the equations to calculate interest on loans using Risk Free Rates 
(RFRs) (for example, SONIA or SOFR) arise solely because, unlike London Interbank 
Offered Rate (LIBOR), they require daily compounding.

INTRODUCTION

nWith the imminent demise of 
LIBOR, the interest payable on 

loan facilities has to be changed from the 
London Interbank Offered Rate (LIBOR) 
to what are generically known as Risk 
Free Rates (RFRs), Sterling Overnight 
Index Average (SONIA) in the case of 
GBP.1 On 11 September 2020, the Loan 
Market Association (LMA) produced 
an exposure draft of a “Multicurrency 
Term and Revolving Facilities Agreement 
Incorporating Rate Switch Provisions 
(Lookback Without Observation Shift)” 
(the Exposure Draft). The Exposure Draft 
specifies the method of calculating the 
interest amount on a loan2 following the 
recommendations of the Working Group 
on Sterling Risk Free Rates (the Working 
Group).3 The equations are necessarily 
complex. The calculations are broken down 
into eight steps and the rationale for each 
part explained.

STEP 1: THE BASIC BUILDING 
BLOCK: SIMPLE INTEREST
All interest calculations can be disassembled 
to a basic building block – “simple” interest. 
Simple interest is calculated by multiplying 
together the amount borrowed (Loan 
Amount), the annualised interest rate 
(Annualised Rate) and the number of years 

(or a fraction of a year) for which the loan 
is drawn (Time). As a formula it can be 
expressed as follows:

FIGURE 1:

Interest = Loan Amount × Annualised Rate × Time

For example, suppose £100m is borrowed 
for half a year at an annualised interest rate 
of 10%, the interest payable at the end of the 
period is given by,

Interest = £100,000,000 × 0.10 × 0.50

= £5,000,000.00

The interest rate for a specific period 
(Unannualised Effective Rate) is calculated 
by multiplying the Annualised Rate and the 
Time.

FIGURE 2:

Unannualised Effective Rate = Annualised Rate × Time

= 0.10 × 0.50 = 0.05 = 5.0%

The calculation of interest can then also be 
expressed as the product of the Loan Amount 
and the Unannualised Effective Rate.

Interest = Loan Amount × Unannualised Effective Rate

= £100,000,000 × 0.05

= £5,000,000.00

Interest rates are generally quoted as 
annual rates. The reason for belabouring the 
point about annualised and unannualised 
interest rates is that the distinction becomes 
important when considering the descriptions 
used in the Exposure Draft.

The interest periods of loans are measured 
in calendar days (Period Days) rather than in 
years, but to convert days into years requires a 
definition of the number of days in a year. The 
definitions vary according to the currency and the 
financial instrument to which they are applied. 
The length of a year is fixed at 365 days (Days 
in Year) irrespective of leap years for the purpose 
of loans denominated in British pounds (known 
as “Act/365(fixed)”). The US dollar and the 
euro use 360 days as the length of the year. The 
portion of the year for which the loan is made  
is the number of days divided by the length of  
a year. The equation at Figure 1 can be amended 
as shown in Figure 3 overleaf (assuming the  
six-month period equates to 180 days).

It is important (and so specified in the 
Exposure Draft) that any intermediate steps 
in calculating the interest, such as the fraction 
of the year, should not be rounded.4 This is 
not pedantry, rather rounding will produce 
an incorrect calculation. For example, if the 
fraction of the year for which the loan is drawn 
is rounded to four decimal places (keeping 
only the first four digits after the decimal place 
and rounding the fourth digit) to 0.4932, the 
interest would become £4,932,000.00. It is 
also specified that the final interest figure is 
rounded to two decimal places. All figures 
quoted in this article which should not be 
rounded are followed by an ellipsis (…).
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The total amount repayable at the end 
of the loan is, of course, the interest plus the 
Loan Amount equating to £104,931,506.85. 
Whilst this is straightforward, it will become 
useful to note the equation (see Figure 4).

STEP 2: START AT THE BEGINNING 
WITH LIBOR
Consider a short-dated LIBOR loan of £100m 
made on 15 April 2019 and repayable on  
19 April 2019. The loan is for four calendar 
days and LIBOR for this period was, say, 
0.70% (four-day LIBOR does not actually 
exist, however it is convenient to use this 
period as an illustration because there are no 
intervening weekends and, for the time being, 
holidays have been ignored). Following the 

formula at Figure 3 above (with the Annualised 
Rate replaced with LIBOR), the interest payable 
is calculated to be as shown in Figure 5 above.

The annualised interest rate of 0.70% 
covers the entire period of the loan from the 
15th until the 19th. See Figure 6 opposite.

STEP 3: THE CALCULATION FOR 
SONIA IS MORE COMPLEX:  
DAILY COMPOUNDING
SONIA and other RFRs are daily interest 
rates rather than term rates like LIBOR. Their 
calculation requires daily compounding. The 
principle is that the amount outstanding on the 
loan for any day during the interest period is 
the Loan Amount plus all the accrued interest 
for the previous days (Amount Outstanding).

SONIA on the first day (15 April 2019) 
was 0.7082%.5 The Amount Outstanding  
after the first day on 16 April 2019 is the  
Loan Amount plus the interest for the first 
day. The number of days from 15 April 2019 
until 16 April 2019 is one. See Figure 7 
opposite.

The accrued interest on 16 April 2019 
is £1,940.27. This accrued interest is not 
actually paid and so it is added to the Loan 
Amount when calculating the interest for  
the second day (from 16 April 2019 to  
17 April 2019). SONIA on 16 April 2019 
was 0.7081%.

The Amount Outstanding on the second 
day (17 April 2019) can then be calculated. 
See Figure 8 opposite.

The additional interest for the second 
day (from 16 April 2019 to 17 April 
2019) is £1,940.04 (£100,003,880.31 – 
£100,001,940.27). This process is repeated 
for each day in the interest period (four days 
in Figure 9 opposite).

The Cumulative Interest is the aggregate 
of all the interest accumulated to date. A daily 
interest rate such as SONIA only covers 
one day’s interest. The process of adding 
the accrued but unpaid interest to the Loan 
Amount before calculating the interest for the 
next period is known as daily compounding. 
See Figure 10 opposite.

At this stage, two digressions are necessary. 
It is not practicable for a borrower to be told 
the amount of interest payable on the day it 
is due (19 April 2019). Some advance notice 
has to be provided. There is debate as to how 
much notice is to be given and how such notice 
would affect the calculation of the interest. 
The proposed solution is known as the “Lag”. 
The second digression is to consider how 
weekends and holidays are accommodated in 
the calculation.

STEP 4: THE LAG
It is beyond the scope of this article to discuss 
all the possible solutions to the problem  
of giving sufficient notice to pay interest.  
The one recommended by the Working 
Group and adopted in the Exposure Draft 
is known as the “Lag” (Lookback without 
Observation Shift).

The difficulty arises because SONIA 

FIGURE 3:

= £100,000,000 × 0.10 × 0.49315068493 ...

= £4,931,506.85 (rounded to 2 decimal places)

= £100,000,000 × 0.10 × 
180
365

Interest = Loan Amount × Annualised Rate × 
Period Days

Days in Year

FIGURE 4:

Total Repayment = Loan Amount + Interest

Total Repayment = £100,000,000 + (£100,000,000 × 0.10 × 0.49315068493...)

Total Repayment = (£100,000,000 × 1) + (£100,000,000 × 0.10 × 0.49315068493...)

Total Repayment = £100,000,000 × (1 + 0.10 × 0.49315068493...)

Total Repayment = £100,000,000 × (1 + 0.10 ×       )180
365

Total Repayment = Loan Amount × (1 + Annualised Rate ×                    )Period Days
Days in Year

FIGURE 5:

= £7,671.23 (rounded to 2 decimal places)

= £100,000,000 × 0.007 × 
4

365

Interest = Loan Amount × LIBOR ×
Period Days

Days in Year
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for the day prior to the maturity (18 April 
2019) is published on the maturity date of 
the loan (19 April 2019), therefore it is only 
on the day that the interest is due that it can 
be calculated. The proposed solution is to 
use the SONIA applicable to the day a fixed 
number of business days prior, ie a lagged 
SONIA. The Working Group suggests a 
five-day Lag though a different time lag can be 
accommodated in the Exposure Draft if agreed 
to by all the parties.

Assuming a five-day Lag, the SONIA 
used in the calculation for any Start Date 
would be the SONIA applicable to the day 
five business days prior to that Start Date 
(termed the Observation Date). Figure 11 
overleaf shows the relevant dates and the 
applicable SONIAs.

The Observation Date is more than five 
calendar days prior to the Start Date because 
weekends are not business days. Other 
holidays would also be excluded, if any.

Using the five-day Lag, it can be seen that 
the amount of interest is known on 12 April 
2019 (when the SONIA for 11 April 2019 is 
published) giving sufficient time (five business 
days) for the borrower to arrange the payment 
of the necessary funds.

When these lagged-SONIAs are applied 
to Figure 9 the values change as follows (see 
Figure 12 overleaf).

STEP 5: DEALING WITH  
NON-BUSINESS DAYS:  
HOLIDAYS AND WEEKENDS
In fact, Friday 19 April 2019 was a holiday  
in the UK (Good Friday). Consequently, 
though it is specified as the maturity date of 
the loan, a different day has to be taken to 
allow for repayment of the Loan Amount  
and the interest.

The selection of the alternative date is 
governed by the “Business Day Convention” 
(Sch 15 of the Exposure Draft). The 
recommended convention is known as 
“Modified Following”: 

“This means payments of interest  
that would fall to be made on a day that 
is a non-Business Day are adjusted to the 
next succeeding Business Day, unless that 
Business Day falls in the next calendar 

month, in which case the interest payment 
date is the preceding Business Day.”  
(fn 191, p 172 of the Exposure Draft).

The next succeeding Business Day  
was 23 April 2019 (20th and 21st fall  
on a weekend and 22nd was a holiday  

FIGURE 7:

= £100,000,000 × (1 + 0.007082 ×       )1
365

= £100,001,940.27 ... (not rounded)

Period Days
Days in Year

= Loan Amount × (1 + Annualised Rate ×                    ) 
Amount Outstanding (16th) 

FIGURE 8:

Period Days
Days in Year

× (1 + Annualised Rate ×                    ) 
= Amount Outstanding (16th) 

Amount Outstanding (17th) 

= £100,001,940.27… ×(1+0.00001940000…)

= £100,003,880.31… (not rounded)

= £100,001,940.27… ×(1+0.007081 ×      )1
365

FIGURE 9:

START DATE END DATE
PERIOD 
DAYS

SONIA
DAILY 

INTEREST
CUMULATIVE 

INTEREST

15-Apr-19 16-Apr-19 1 0.7082% £1,940.27 £1,940.27
16-Apr-19 17-Apr-19 1 0.7081% £1,940.04 £3,880.31
17-Apr-19 18-Apr-19 1 0.7084% £1,940.90 £5,821.21
18-Apr-19 19-Apr-19 1 0.7087% £1,941.76 £7,762.97

FIGURE 6:

15th 16th 17th 18th 19th

0.7000%

FIGURE 10:

15th 16th 17th 18th 19th

0.7082% 0.7081% 0.7084% 0.7087%
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in the UK). Figure 12 is amended in Figure 13 
(with the changes underlined).

The holiday has two effects: first, the 
number of days in the final period increases 

from one to five, and, second, the total number 
of days in the interest period increases from 
four to eight. Figure 14 illustrates that the first 
three SONIAs cover one day each, whereas the 
SONIA relevant to the 18th covers five days.

In this example the maturity date  
was a holiday. The same procedure as in 
Figure 13 would be followed had one of 
the intermediate days been a non-Business 
Day except that the “Following” Business 
Day convention applies (the next succeeding 
Business Day).

STEP 6: THE CUMULATIVE 
COMPOUNDED RFR RATE
Once the Amount Outstanding on the 
maturity date has been calculated, the 
equivalent simple interest rate can also be 
calculated.

Recall, from Figure 3 that:

Interest = Loan Amount × Annualised Rate × 
Period Days
Days in Year

This can be re-arranged to allow for  
the calculation of the Annualised Rate,  
see Figure 15.

In the example shown in Figure 15,  
the interest equals £15,509.44…, Loan 
Amount = £100m, Period Days equals 8, and 
Days in Year equals 365. Finally, the equivalent 
simple annualised interest rate (termed in the 
Exposure Draft at Sch 17 as the “Cumulative 
Compounded RFR Rate”) can be calculated 
as shown in Figure 16.

It is the Cumulative Compounded RFR 
Rate (in conjunction with the equation 
for simple interest at Figure 1) that should 
be used to calculate the interest payable. 
Figure 17 opposite illustrates that the 
Cumulative Compounded RFR Rate covers 
the entire interest period and will produce 
the same result as the daily compounding of 
individual SONIA rates.

The equation presented at Sch 17 of the 
Exposure Draft (and reproduced verbatim 
below without further explanation) is 
merely mathematical shorthand for the 
process explained above.

1 + i− LP × ni

dcc

d0

i= 1

− 1 ×  
dcc
d

DailyRate

FIGURE 12:

START DATE END DATE
PERIOD 
DAYS

SONIA
DAILY 

INTEREST
CUMULATIVE 

INTEREST

15-Apr-19 16-Apr-19 1 0.7079% £1,939.45 £1,939.45

16-Apr-19 17-Apr-19 1 0.7072% £1,937.57 £3,877.02

17-Apr-19 18-Apr-19 1 0.7081% £1,940.08 £5,817.10

18-Apr-19 19-Apr-19 1 0.7075% £1,938.47 £7,755.57

FIGURE 13:

START DATE END DATE
PERIOD 
DAYS

SONIA
DAILY 

INTEREST
CUMULATIVE 

INTEREST

15-Apr-19 16-Apr-19 1 0.7079% £1,939.45 £1,939.45

16-Apr-19 17-Apr-19 1 0.7072% £1,937.57 £3,877.02

17-Apr-19 18-Apr-19 1 0.7081% £1,940.08 £5,817.10

18-Apr-19 23-Apr-19 5 0.7075% £9,692.34 £15,509.44

FIGURE 14:

15th 16th 17th 18th 19th 20th 21st 22nd 23rd

0.7079% 0.7072% 0.7081% 0.7075%

FIGURE 16:

= 0.7076% (here rounded to 6 decimal places, 

   the applicable number of decimal places is

   specified in the Exposure Draft to be agreed

   between the parties)

Cumulative Compounded RFR Rate = 
15,509.44…

100,000,000 ×(      )8
365

FIGURE 11:

START DATE
OBSERVATION 

DATE
SONIA ON

START DATE
SONIA ON

OBSERVATION DATE

15-Apr-19 8-Apr-19 0.7082% 0.7079%

16-Apr-19 9-Apr-19 0.7081% 0.7072%

17-Apr-19 10-Apr-19 0.7084% 0.7081%

18-Apr-19 11-Apr-19 0.7087% 0.7075%

FIGURE 15:

Annualised Rate =
Loan Amount × 

Period Days
Days in Year

Interest
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Where (the figures in parentheses are 
applicable to the example):
	� “d0” means the number of RFR  

Banking Days during the Interest  
Period (4);
	� “i” means a series of whole numbers 
from one to d0, each representing 
the relevant RFR Banking Day in 
chronological order during the Interest 
Period (1, 2, 3, and 4);
	� “DailyRatei-LP” means for any RFR 
Banking Day “i” during the Interest 
Period, the Daily Rate for the RFR 
Banking Day which is the applicable 
Lookback Period prior to that RFR 
Banking Day “i” (in order: 0.7079%, 
0.7072%, 0.7081%, and 0.7075%);
	� “ni” means, for any RFR Banking Day “i”, 
the number of calendar days from, and 
including, that RFR Banking Day “i” up 
to, but excluding, the following RFR 
Banking Day (in order: 1, 1, 1, and 5);
	� “dcc” means 360 or, in any case where 
market practice in the Relevant Market 
is to use a different number for quoting 
the number of days in a year, that 
number (365); and
	� “d” means the number of calendar days 
during that Interest Period (8).

(The upper case “pi” in the formula 
is mathematical shorthand for the 
multiplication of many similar terms.  
The “-1” serves to remove the original Loan 
Amount. When compounding, the full 
Amount Outstanding, which is used each 
day, includes the Loan Amount.)

When written out in long-hand the 
equation becomes as shown in Figure 18.

STEP 7: EXAMPLE OF A LOAN 
INTEREST CALCULATION
Suppose a SONIA loan of £100m is  
made on 15 April 2019 to be repaid on  
23 April 2019 with a loan margin (Margin) 
of 2.00%. The calculation of the interest 
is £100,000,000 x (2.00% + 0.7076%) x 8 
÷ 365 = £59,344.66. Here, the calculated 
Cumulative Compounded RFR Rate  
of 0.7076% is used in the same fashion  
as LIBOR would be used.

STEP 8: THE DAILY  
NON-CUMULATIVE COMPOUNDED  
RFR RATE
Loans often have “intra-period activity such  
as prepayments and secondary trading”.6  
This requires the calculation of accrued 
interest up to the date of the prepayment or 
the sale and purchase of the loan.

The starting point is to calculate  
the Cumulative Compounded RFR Rate  
for each End Date as if that was the maturity 
date (as shown above at Steps 6 and 7).  
The Margin (2.00% in the example) is  
added to this to give the interest rate 
applicable from the start of the loan until 
that End Date (All-in Rate; referred to as 
the “ACCDR – Annualised Cumulative 

Compounded Daily Rate” at Sch 16).  
The monetary value of the interest can  
then be calculated. For example, using  
the End Date of 18 April 2019, see  
Figure 19.

It follows that the Daily Interest  
for, for example, 16 April 2019 to  
17 April 2019 (£7,417.26) can be calculated 
from the Cumulative Interest for  
17 April 2019 (£14,836.16) minus the 
Cumulative Interest for 16 April 2019 
(£7,418.90).

The Daily Non-Cumulative Interest 
Compounded RFR Rate can then be 
calculated from the Daily Interest  
using the equation at Figure 15 on  
p 266, as before.  

FIGURE 17:

Cumulative Compounded RFR Rate = 0.7076%

15th 16th 17th 18th 19th 20th 21st 22nd 23rd

0.7079% 0.7072% 0.7081% 0.7075%

FIGURE 18:

Cumulative Compounded RFR Rate

= [(1 +                            )× 
DailyRate

1—LP
 × n

1
 

365
(1 +                            )DailyRate

2—LP
 × n

2
 

365

= [(1 +                    )× 
0.7079% × 1 

365
(1 +                    )×

0.7072% × 1 
365

(1 +                    )0.7081% × 1 
365

× (1 +                            )× 
DailyRate

3—LP
 × n

3
 

365
(1 +                            )–1]× 

DailyRate
4—LP

 × n
4
 

365
365
8

×(1 +                    )–1]× 
0.7075% × 5 

365
365
8

= 0.7076% (rounded to 6 decimal places in agreement with Figure 15)

365
8

= [1.00001939452 ... × 1.00001937534 ... × 1.00001940000 ... 

× 1.00009691781 ... –1] ×  

FIGURE 19:

= £22,255.07 ...

= £100,000,000 × 2.7077% × 
3

365

Interest = Loan Amount × Annualised Rate ×
Period Days

Days in Year
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For example, taking the period 17 April 
2019 to 18 April 2019 as an example,  
see Figure 20.

A summary of these calculations is 
shown at Figure 21.

LOAN REPAYMENT
Should the loan be pre-paid on, say  
18 April 2019, the accrued interest can be 
calculated as the sum of the Daily Interest 
until 18 April 2019 (£22,255.07) which is 
added to the principal (£100m) giving a total 
pre-payment amount of £100,022,255.07.

CONCLUSION
The simplicity of calculating interest 
for both the full interest period and 
intra-period accrued interest using a 
term-rate such as LIBOR in loan facility 
agreements will be replaced by more 
complex calculations using RFRs such 
as SONIA. The necessary complexity in 
the mathematical formulae arises solely 
as a consequence for the need for daily 
compounding. n

 Disclaimer: this article is not advice and the 

author accepts no liability for reliance upon 

any of the facts or matters stated. Financial 

and legal advice on the issues discussed 

should be sought in the ordinary way.

1 Hanif Virji et al., ‘Facing the end of LIBOR: 

the financial and legal implications’, (2019)  

11 JIBFL 715 (December).

2 Exposure Draft, Schs 16 and 17, pp 181-184.

3 https://www.bankofengland.co.uk/markets/

transition-to-sterling-risk-free-rates-from-

libor/working-group-on-sterling-risk-free-

reference-rates. The Bank of England and the 

Financial Conduct Authority are ex-officio 

members of the Working Group.

4 Computer systems vary in terms of how many 

digits are maintained when no rounding 

is forced on the calculation and, as such, 

calculations conducted by different systems 

will also vary though the differences should 

not be material.

5 SONIA is published to four decimal places. 

SONIA for any date is published on the 

next business day so that for 15 April 2019 

the SONIA was published on 16 April 

2019, however this has no bearing on the 

calculation itself.

6 Exposure Draft, fn 47, p 41.

FIGURE 21:

START DATE END DATE DAYS
CUMULATIVE 

COMPOUNDED 
RFR RATE

ALL-IN 
RATE

CUMULATIVE 
INTEREST 

DAILY 
INTEREST

DAILY NON-
CUMULATIVE 

COMPOUNDED 
RFR RATE

15-Apr-19 16-Apr-19 1 0.7079% 2.7079% £7,418.90 £7,418.90 0.7079…%

16-Apr-19 17-Apr-19 1 0.7076% 2.7076% £14,836.16 £7,417.26 0.7073…%

17-Apr-19 18-Apr-19 1 0.7077% 2.7077% £22,255.07 £7,418.90 0.7079…%

18-Apr-19 23-Apr-19 5 0.7076% 2.7076% £59,344.66 £37,089.59 0.7075…%
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risk management advice to corporations and funds globally. He is qualified as an Expert 
Determiner. Email: hv@vivadum.com

FIGURE 20:

= 2.7079% (Including the margin of 2.00%)

Daily Non — Cumulative Compounded RFR Rate = 
7,418.90

100,000,000 ×(      )1
365
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