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This Circular implements the procedure for building zero rate curves (Zero Rate Curve or ZRC) by 
BME CLEARING. Six (6) curves will be built, with the following characteristics: 
 

 Four zero rate curves on EURIBOR (1 Month, 3 Months, 6 Months and 12 Months) From 
Zero Rate (ZR) by tenor is obtained implied rates or forwards that allow for calculating the 
flows of an IRS' floating legs as relevant. 
 

 1 zero rate curve on EuroSTR Will be used for calculating a forward curve on EuroSTR in 
order to calculate the flows of an IRS' floating leg on the EuroSTR reference.  
 

 1 zero rate curve on EONIA Will be used for the following: 

 
- Discounting all legs (fixed/floating) of any IRS.  

 
- Calculating a forward curve on EONIA in order to calculate the flows of an IRS' floating 

leg on the EONIA reference.  
 
BME CLEARING selects a series of instrument families to build a zero rate curve, as pertinent. The 
family of instruments used are money market instruments such as forward rate agreements (FRAs), 
IRS, OIS and basis swaps.  
 
A ZRC is based on the principle that all par-value traded instruments (at market price) of the market 
curve have value of zero if they are valuated with this curve. ZR are obtained with the Newton-
Raphson method, which is based on an approximation of the first order Taylor polynomial that gets 
the zero of a function. The ZR that makes the present value of the instrument zero is, thus, obtained. 
 
All market data relating to curve building come from reputable and solvent Vendors. 
  
BME CLEARING uses the linear interpolation method. 
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1. EONIA curve 
 
The par rates of the following instruments, by tenor, will be used to build the EONIA curve:  
 

TENOR INSTRUMENT 

1 day Fixing EONIA/1 day deposit rate 

> 1 day up to 50 years 
OIS: Tom/Next, 1, 2 and 3 Weeks, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 15, 18 and 21 Months, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 15, 20, 
25, 30, 40 and 50 Years 

 
Calculation of the DF for the EONIA curve will depend on the tenor for which the calculation is 
made. 
 

a) For the tenor 1, overnight, or O/N, the DF is calculated by using simple capitalisation and 
the ACT/360 convention: 

 

P(t0, t1) =  
1

1 + 𝑟1  ∗  ∂1
 

Where: 

 P (t0, t1): The DF of date t1 referenced to date t0. 

 t0: The valuation date: this is, the date to which all Discount Factors are referenced. 

 t1: The date corresponding to tenor 1 (one business day). 

 r1: The market rate corresponding to the fixing or to the Overnight deposit type. 

 𝜕1: The Year Fraction (difference between the valuation date and the date corresponding 

to the tenor 1, divided by 360) of tenor 1, where 𝜕1 =  
𝑡1− 𝑡0

360
. 

 
b) For the Tenor 2, tom next or T/N, The DF is calculated with simple capitalisation and 

ACT/360 convention: 
 

P(t0, t2) =  
1

1 + 𝑟2 ∗  ∂2
∗  P(t0, t1) 

Where: 

    P (t0, t2): Is the DF for the date t2 referenced to date t0. 

 P (t0, t1): Is the DF for the date t1 referenced to date t0. 

 t0: Is the Valuation Date, the date to which all the DF are referenced. 

 t1: Is the date corresponding to tenor 1 (1 business day). 

 t2: Is the date corresponding to tenor 2, this is, the Valuation Date plus 2 business 

days. 

 r2: Tom next market interest rate. 

 𝜕2: Year Fraction for tenor 2 (difference between the date corresponding to the tenor 

1 and the date corresponding to the tenor 2, divided by 360) where 𝜕2 =  
𝑡2− 𝑡1

360
. 
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c) For tenors greater than overnight or shorter than or equal to 1 year, DFs will be calculated 
with simple capitalisation and the ACT/360 convention for all tenors: 

 

P(t0, ti) =  
1

1 + 𝑟𝑖 ∗  ∂i
∗  P(t0, t2) 

Where: 

 P (t0, ti): The DF of date t1 referenced to date t0. 

 P (t0, t2): The DF of date t2 referenced to date t0. 

 ti: The date corresponding to tenor i . 

 t0: The valuation date: that is, the date to which all Discount Factors are referenced. 

 t2: The date corresponding to tenor 2, this is, the valuation date plus two business days. 

 ri: The market rate of the instrument corresponding to tenor i. 

 𝜕𝑖: The Year Fraction of tenor i (difference between the valuation date and the date 

corresponding to the tenor i, divided by 360) where ∂i =  
ti− t2

360
. 

 
d) For 15, 18 and 21 month tenors the calculation follows the payment method of the OIS: that 

is, the short or stub period is calculated (3, 6 or 9 months) and then the 12 month period: 
 

P(t0, ti) =
𝑃(𝑡0, 𝑡2)− 𝑆𝑖 ∗ 𝑃(𝑡0, 𝑡(𝑖−12)𝑀) ∗ 

𝑡(𝑖−12)𝑀 − 𝑡2

360

1 + 𝑆𝑖 ∗  
𝑡𝑖 − 𝑡(𝑖−12)𝑀

360

 

Where: 

 P (t0, ti): The DF of date t1 referenced to date t0. 

 P (t0, t2): The DF of date t2 referenced to date t0. 

 t0: The valuation date: that is, the date to which all Discount Factors are referenced. 

 ti: The date corresponding to tenor i . 

 t2: The date corresponding to tenor 2, this is, the valuation date plus two business 

days. 

 t (i-12) M: The date corresponding to tenor i - 12 months. 

 Si: The OIS market rate for date ti. 

 
e) For tenors longer than or equal to 2 years, curve is calibrated in a way that for each tenor, 

its ZR makes the present value of the OIS equal to 0; that is, the ZR that makes the value 

of the fixed and floating legs of the OIS equal. This ZR is calculated analytically up within 

12 years (inclusive), after this period the ZR is calculated by the method of Newton 
Raphson. If there is no explicit fixed rate in the market for a certain tenor, it will be calculated 
from linear interpolation of ZR where market rates do exist. 

 
𝑅𝐹 − 𝑅𝑉 = 0 

 

Fixed leg Floating leg 

𝑅𝐹 =  
1

𝑃(𝑡0, 𝑡2)
∗ ∑(𝑒−ZRi∗ ∂(𝑡0,𝑡𝑖) ∗ 𝑆𝑛 ∗ 𝜕𝑖)

𝑛

𝑖=1

 
𝑅𝑉 = 1 −

𝑒−ZRn∗ ∂(𝑡0,𝑡𝑛)

𝑃(𝑡0, 𝑡2)
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𝑃(𝑡0, 𝑡𝑖) = 𝑒−𝑍𝑅𝑖∗ 𝜕(𝑡0,𝑡𝑖) 
 

Where: 

 P (t0, ti): The DF of date ti referenced to date t0. 

 P (t0, t2): The DF of date t2 referenced to date t0. 

 t0: The Valuation Date: that is, the date to which all Discount Factors are referenced. 

 t2: The date corresponding to tenor 2, this is, the valuation date plus two business days. 

 ti: The date corresponding to tenor i . 

 tn: The date corresponding to tenor n. 

 Sn: The OIS rate for date tn. 

 𝜕𝑖: The Year Fraction of tenor ti-1 and ti, (difference between the date corresponding to 

tenor ti-1 and tenor ti divided by 360) on ACT/360 basis, where 𝜕𝑖 =  
𝑡𝑖− 𝑡𝑖−1

360
, for i=2... up 

to 50 years. 

 𝑍𝑅𝑖: Is the Zero Rate corresponding to tenor i on ACT/365 basis. 

 𝜕(𝑡0, 𝑡𝑖): The Year Fraction of tenor i (difference between the valuation date and the 

date corresponding to tenor i), where ∂i =  
ti− t0

360
. 

 

2. EuroSTR curve 
 
The par rates of the following instruments, by tenor, will be used to build the EuroSTR curve:  
 

TENOR INSTRUMENT 

1 day Fixing EuroSTR /1 day deposit rate 

> 1 day up to 50 years 
OIS: Tom/Next, 1, 2 and 3 Weeks, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 15, 18 and 21 Months, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 15, 20, 
25, 30, 40 and 50 Years 

 
Calculation of the ZRC for the EuroSTR will be made by subtracting a fix spread of 8,5 bps (0.085%) 
to the zero rates obtained for the EONIA ZRC in each of the curve tenors. 
 

3. EURIBOR curves 
 
ZRCs on the 1 month, 3, 6 and 12 months EURIBOR are built by calibration. For a certain tenor, 
the ZR that makes the present value of the instrument equal to 0 is calculated. 
 
The method for calculating the ZR depends on the particular instrument: 
 

a) For Fixing/Deposit 
 

The 𝑍𝑅𝑖
𝐸, 𝑃(𝑡2, 𝑡𝑖

𝐸) = 𝑒−𝑍𝑅𝑖
𝐸∗ 𝜕𝑖 that satisfies the following is calculated: 

 

−𝑁 + 𝑁 ∗ (1 + 𝑅 ∗ 𝜕𝑖) ∗  𝑃(𝑡2, 𝑡𝑖
𝐸) = 0 
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Where: 

 ZRi
E: The ZR corresponding to tenor ti

E on ACT/365 basis. 

 N: The notional amount of transaction. 

 𝑃(𝑡2, 𝑡𝑖
𝐸): The DF of date 𝑡𝑖

𝐸 referenced to date t2. 

 t2: The date corresponding to tenor 2, this is, the valuation date plus two business days. 

 𝑡𝑖
𝐸: The End Payment Date of period i. 

 R: The value of the fixing/deposit rate. 

 𝜕𝑖: The Year Fraction for the tenor 𝑡𝑖
𝐸 (difference between the date corresponding to tenor 

2 and tenor 𝑡𝑖
𝐸 divided by 360) where 𝜕𝑖 =

𝑡𝑖
𝐸− 𝑡2

360
. 

 
b) For FRAs 

 

The 𝑍𝑅𝑖
𝐸, 𝑃(𝑡2, 𝑡𝑖

𝐸) = 𝑒−𝑍𝑅𝑖
𝐸∗  𝜕(𝑡2,𝑡𝑖

𝐸) that satisfies the following expressions is calculated: 

 

𝑃(𝑡2, 𝑡𝑖
𝐸) = 𝑃(𝑡2, 𝑡𝑖

𝑆) ∗  𝑃(𝑡𝑖
𝑆, 𝑡𝑖

𝐸) 

 

−𝑁 + 𝑁 ∗ (1 + 𝐹(𝑡𝑖
𝑆, 𝑡𝑖

𝐸) ∗  𝜕𝑖) ∗ 𝑃(𝑡𝑖
𝑆, 𝑡𝑖

𝐸) = 0 

Where: 

 N: The Notional Amount. 

 ZRi
E: The ZR corresponding to tenor ti

E on ACT/365 basis. 

 t2: The date corresponding to tenor 2, this is, the valuation date plus two business 

days. 

 𝜕(𝑡2, 𝑡𝑖
𝐸):  The Year Fraction for the tenor 𝑡𝑖

𝐸 (difference between the date 

corresponding to tenor 2 and tenor 𝑡𝑖
𝐸 divided by 360) on ACT/360 basis, where 𝜕𝑖 =

𝑡𝑖
𝐸− 𝑡2

360
. 

 𝑃(𝑡2, 𝑡𝑖
𝐸): The DF of date ti

E referenced to date t2. 

 𝑃(𝑡2, 𝑡𝑖
𝑆): The DF of date ti

𝑆 referenced to date t2. 

 𝑃(𝑡𝑖
𝑆, 𝑡𝑖

𝐸): The DF of date ti
E referenced to date ti

S. 

 𝑡𝑖
𝑆: The Start Payment Date of period i. 

 𝑡𝑖
𝐸: The End Payment Date of period i. 

 𝐹(𝑡𝑖
𝑆, 𝑡𝑖

𝐸): The FRA Rate for period ti
S and ti

E. 

 𝜕𝑖: The Year Fraction for the tenor 𝑡𝑖
𝐸 (difference between the date corresponding to 

tenor 2 and tenor 𝑡𝑖
𝐸 divided by 360) where 𝜕𝑖 =

𝑡𝑖
𝐸− 𝑡2

360
. 

 
c) For Plain Vanilla IRS 

 
All flows from IRS legs are discounted with the DF curve obtained from the ZR from EONIA 
rates curve, as set out in the relevant section of this circular. 
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If there is no express fixed rate in the market for a certain tenor, it will be found by means of 
linear interpolation of ZR where market rates do exist.  

 
The following conventions are used to valuate IRSs: 

 

 Fixed leg: the convention is 30/360. 

 Floating leg: the convention is ACT/360. 

 

The ZRn, 𝑃(𝑡2, tn) = 𝑒−ZRn∗ ∂(𝑡2,𝑡𝑛) is calculated using the Newton Raphson method to satisfy 
that: 

 
𝑅𝐹 − 𝑅𝑉 = 0 

 

Fixed leg Floating leg 

𝑅𝐹 = ∑(𝑃𝑂𝐼𝑆(𝑡0, 𝑡𝑖) ∗  𝑆𝑛 ∗ 𝜕𝑖) 

𝑛

𝑖=1

 𝑅𝑉 = ∑(𝑃𝑂𝐼𝑆(𝑡0, 𝑡𝑗) ∗  𝐹(𝑡𝑗
𝑆, 𝑡𝑗

𝐸) ∗  𝜕𝑗) 

𝑚

𝑗=1

 

 

P(t2, tj
S) = 𝑒

−ZR
tj
S∗ ∂(𝑡2,tj

S)

 

P(t2, tj
E) = 𝑒

−ZR
tj
E∗ ∂(𝑡2,tj

E)

 

 

F(tj
S, tj

E) =  (
P(t2, tj

S)

P(t2, tj
E)

− 1) / ∂(tj
S, tj

E) 

 
Where: 
 

 𝑍𝑅𝑛: The ZR corresponding to tenor n on ACT/365 basis. 

 𝑃(𝑡2, 𝑡𝑛 ): The DF of date 𝑡𝑛 referenced to date t2. 

 POIS(t0, ti): The DF (OIS curve) of date ti referenced to date t0. 

 POIS(t0, t2): The DF (OIS curve) of date t2 referenced to date t0. 

 tn: The date corresponding to tenor n. 

 𝜕(𝑡2, 𝑡𝑛):  The Year Fraction for the tenor 𝑡𝑛 (difference between the date corresponding 

to tenor 2 and tenor 𝑡𝑛divided by 365) where 𝜕𝑖 =
𝑡𝑛− 𝑡2

365
. 

 t0: The Valuation Date: that is, the date to which all Discount Factors are referenced. 

 t2: The valuation date, that is, the transaction date plus two business days. 

 ti: The date corresponding to tenor i. 

 tj: The date corresponding to tenor j. 

 Sn: The swap rate for date tn. 

 𝐹(𝑡𝑗
𝑆, 𝑡𝑗

𝐸): The implied or forward rate for period tj
S and tj

E. 
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 𝜕𝑖: The fraction of the year between dates ti-1 and ti. ∂i =  
ti− ti−1

360
 , for i from 1 to 50 years. 

 𝜕𝑗: The fraction of the year ∂j =  
tj− tj−1

360
 , for j = x months (by reference) up to 50 years. 

 𝑃(𝑡2, 𝑡𝑗
𝐸): The DF of date tj

E referenced to date t2. 

 𝑃(𝑡2, 𝑡𝑗
𝑆): The DF of date tj

𝑆 referenced to date t2. 

 𝜕(𝑡𝑗
𝑆, 𝑡𝑗

𝐸):  The Year Fraction between dates  𝑡𝑗
𝑆, 𝑡𝑗

𝐸 where 𝜕(𝑡𝑗
𝑆, 𝑡𝑗

𝐸) =
𝑡𝑗

𝐸− 𝑡𝑗
𝑆

360
. 

 

3.1.  1M EURIBOR reference curve 
 

The par (market) rates of the following instruments, by tenor, will be used to build the ZRC on 
the 1M EURIBOR: 

 
 

TENOR INSTRUMENT 

1 month 1M EURIBOR Fixing/Deposit Rate 

≥ 2 months  < 2 years  
1M IRS Reference Rate 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 and 18  
Months 

≥ 2 years up to 50 years 
1M IRS Reference Rate 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 20, 
25, 30, 40 and 50 Years 

 
 

3.2. 3M EURIBOR reference curve 
 
The par rates of the following instruments, by tenor, will be used to build the 3M EURIBOR 
curve: 
 
 

TENOR INSTRUMENTS AND TENORS 

3 months 3M EURIBOR Fixing/Deposit Rate 

> 3 months  < 2 Years 
FRA Rate: 1x4, 2x5, 3x6, 4x7, 5x8, 6x9, 7x10, 8x11, 9x12, 
10x13, 11x14 and 12x15 

> 2 years up to 50 years 
3M IRS Reference Rate 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 20, 
25, 30, 40 and 50 Years 

 
 

3.3. 6M EURIBOR reference curve 
 

The par rates of the following instruments, by tenor, will be used to build the 6M EURIBOR 
curve: 
 

TENOR INSTRUMENTS AND TENORS 

6 months 6M EURIBOR Fixing/Deposit Rate 

> 6 months  < 2 Years 
FRA Rate: 1x7,2x8, 3x9, 4x10, 5x11, 6x12, 7x13, 8x14, 9x15, 
10x16, 11x17 and 12x18 

> 2 years up to 50 years 
6M IRS Reference Rate 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 20, 
25, 30, 40 and 50 Years 
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3.4. 12M EURIBOR reference curve 
 

The par rates of the following instruments, by tenor, will be used to build the 12M EURIBOR 
curve: 
 

 

TENOR INSTRUMENTS AND TENORS 

12 months 12M EURIBOR Fixing/Deposit Rate 

> 12 months  < 2 Years FRA: 2x14, 3x15, 6x18 and 9x21 

≥ 3 years up to 50 years 
12M IRS Reference Rate 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 20, 
25, 30, 40 and 50 Years 

 
 
 
 

  


