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https://www.wsj.com/economy/central-banking/federal-reserve-powell-interest-rates-ba600bf0
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https://www.reuters.com/markets/us/traders-bet-second-straight-50-bps-fed-rate-cut-november-2024-09-27/
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Reference rates also for other jurisdictions

Interest rates in the current juncture: Reference rates

Dated 22nd september 2023

Reference rates level (%) Weekly change (pp) Annual change (pp)

USD Fed Funds 3.75 - 4.00 0 375

EUR MRO 2 0 200

EUR DFR 1.5 0 200

BoE Policy Rate 3.00 0 275

JPY Discount Rate -10 0 0

Reference rates level (%) Weekly change (pp) Annual change (pp)

USD Fed Funds 4.75 - 5.00 -50 -50

EUR MRO 3.65 0 -85

EUR DFR 3.5 0 -50

BoE Policy Rate 5.00 0 -25

JPY Discount Rate 0.25 0 35

Dated 27th september 2024
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The Governing Council of the ECB sets the key interest
rates:

• MRO: the interest rate on the main refinancing
operations - provides the bulk of liquidity to the
banking system.

• DFR: the rate on the deposit facility – used by banks
to make overnight deposits with the Eurosystem.

• The rate on the marginal lending facility, offers
overnight credit to banks from the Eurosystem.

Reference rates for the Euro Area

Interest rates in the current juncture: Reference rates

ECB reference rates Level (%)
Weekly 

change (pp)

Annual 

change (pp)

MRO 3.65 0.00 -85

DFR 3.50 0.00 -50

Marginal lending 

facility 3.90 0.00 -85

EUR STR 3.42 0.00 -47

Dated 27th september 2024

Monetary policy 

operations
Amount

Weekly 

change (pp)
Rate (%)

MRO (EUR bn.) 12.45 7 3.65

LTRO (EUR bn.) 6.82 84 average MRO

Non-euro operations 

(EUR bn.) 0.16 7 5.08
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Interest rates in the current juncture: Loans rates

Financial conditions in advanced economies: loan rates versus reference rates
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The yield curve!

Interest rates in the current juncture

https://www.ecb.europa.eu/stats/financial_markets_and_inter
est_rates/euro_area_yield_curves/html/index.en.html

https://www.euribor-rates.eu/en/current-euribor-rates/

https://www.ecb.europa.eu/stats/financial_markets_and_interest_rates/euro_area_yield_curves/html/index.en.html
https://www.ecb.europa.eu/stats/financial_markets_and_interest_rates/euro_area_yield_curves/html/index.en.html
https://www.euribor-rates.eu/en/current-euribor-rates/
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• Interest Rates at the current juncture 

• Interest Rate Risk



Banking – Ana Lacerda – Fall 2024

Interest rate risk

• Interest rate risk arises from mismatches in the maturities and repricing of assets and liabilities

• Interest rate risk refers to the current or prospective risk to a bank’s capital and to its earnings,
arising from the impact of adverse movements in interest rates on its banking book.

•  It is one of the most important risks financial institutions are exposed to.

Adapted from the Basel definition of the interest rate risk in the banking book (IRRBB)
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Unexpected changes in interest rates affect :                                                                                

1.  The value of the bank (or net worth)

• [negative sign] the net present value of future cash flows of maturity-transforming banks might decrease when interest 
rates rise, due to the higher maturity of assets compared to liabilities. 

2. The earnings (or the net interest income)

• [positive sign] the proportion of an interest rate change which is passed through on the current interest revenue earned 
with banks' assets is usually higher than the pass-through on interest expenses paid for banks' liabilities.

Interest rate risk

+ indirect effects….
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Repricing risk
Refinancing Risk
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Repricing risk
Reinvestment Risk



Banking – Ana Lacerda – Fall 2024

Interest rate risk sub-components

Repricing risk

Yield curve risk

Basis risk

Options risk

Related to the timing mismatch in the maturity and repricing of assets and liabilities and off-balance
sheet short and long-term positions

Arises from changes in the slope and the shape of the yield curve

Arises from hedging exposure to one interest rate with exposure to a rate that reprices under different
conditions

Arises from options, includding embedded options, e.g. consumers redeeming fixed rate products when
market rates change
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Interest rate risk sub-componentes: examples

Repricing  risk

Yield curve risk

• A parallel shift of 200pb in the
interest rate curve (inT+1) 

• A change in the shape of the 
curve: the short term rate 
increases 200pb while the long 
term 100 pb (inT+1) 

Repricing risk

Yield curve risk

T T+1

10Y fixed rate 
loan

2% 2%

1Y deposit 0,5% 2,5%

NII Spread 1,5% -0,5%

T T+1

15 Y loan (at LT 
rate)

2% 3%

1Y deposit 0,5% 2,5%

NII Spread 1,5% 0,5%
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Interest rate risk sub-componentes: examples

Basis  risk

Options  risk

• Two instruments with repricing dates T and T+1

• Different change EURIBOR rates (different tenors):

• 1) EURIBOR 3M 1%, 2) EURIBOR 6M 2% 

Basis risk

• Two instruments with repricing dates T and T+1

• Different change for curves with 3M tenor:

• 1) EURIBOR 3M 1%   2) LIBOR 3M 2% 

Euribor and LIBOR are 
comparable base rates. 
Euribor is the average 
interbank interest rate at 
which European banks are 
prepared to lend to one 
another. LIBOR is the 
average interbank interest 
rate at which a selection of 
banks on the London money 
market are prepared to lend 
to one another. Just like 
Euribor, LIBOR comes in 
different maturities. The 
main difference is that LIBOR 
rates come in a different 
currency.

Reference rate basis risk – 3M Euribor vs 3M EONIA Cross currency basis risk – 3M Euribor vs 3M USD Libor

T T+1

Loan 
benchmark 1)

2% 3%

Deposit 
benchmark 2)

0,5% 2,5%

NII Spread 1,5% 0,5%
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Interest Rate Risk

The most used methods to measure and manage interest rate risk incorporate these two impacts:

1. The repricing gap model deals with the effect on interest margin; 

2. The duration gap model deals with the effect on net worth, or capital. 

3. A third model is Value at Risk, or VaR, as the interest rate is a price. We will not explore VaR in this context.
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Repricing Gap Model

• Every asset and liability is classified by its sensitivity to interest rate fluctuations in a given period (the gap
period):

• Sensitive Assets (SA) and Sensitive Liabilities (SL): will mature or be repriced during the gap
period;

• Non Sensitive Assets (NSA) and Non Sensitive Liabilities (NSL): will not be repriced during the
gap period.

Examples for a 6-month gap period

• a mortgage loan indexed to 3-month Euribor is a Sensitive Asset (even if it has a 30 year maturity);

• a 1-year term deposit is a Non Sensitive Liability;
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Repricing Gap Model – NII Impact during the gap period 
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Repricing Gap Model – NII Impact during the gap period

• The Fixed Margin refers to the margin associated with the gap on the non-sensitive 

assets/liabilities.

• During a given gap period, the Fixed Margin is not sensitive to changes in interest rates; 

it is constant.
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Repricing Gap Model – Repricing Gap
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Repricing Gap Model: Combined NII Impact
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Repricing Gap Model: How to hedge a marginal gap

We can use derivatives to shape the risk.

Example:

• The bank can enter into a 4 month Interest Rate Swap with:

- notional 120,

- paying variable and receiving fixed

• Impact: increases SL (the paying side) with no impact on SA, reducing the 3 to 6 month marginal gap to zero
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Repricing Gap Model: Why swaps?

Financial ratios look better

• since income from swaps goes to the P&L without any position on BS, ratios like ROA, ROE and NIM become higher; 

Capital requirements  

• swaps call for less capital than a similar position on fixed or floating rate instruments to shape the exposure; 

Liquidity

• banks need less money invested using swaps to shape the risk; 

Resources management

• swaps can be used only at the treasury desk. However, if the bank prefers to use long term deposits, for instance, the
entire organization must be coordinated to make the change, and the timing would be much slower
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Repricing Gap Model: Limitations

• The model assumes parallel shifts in interest rates (a 1% increase in interest rates on assets comes with an
increase of 1% in interest rates on liabilities - which is a strong one!);

• No matter how you aggregate the time periods, you will always miss something in between;

• Demand deposits and credit lines are not adequately treated by the model, as it considers immediate
repricing, which is not true;

• The model does not consider any stock impact due to the price fluctuation. A decrease in interest rate
may trigger time deposit withdrawals, and fixed rate loans may be early paid and refinanced;

• No off-balance sheet contingencies are considered. However, interest rate fluctuations trigger the exercise
of derivatives, for instance;

• This is an income-based model, ignoring impact on the value of assets and liabilities and thus on capital.
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Duration Gap Model

• To overcome the limitations of the Repricing Gap model, we can use a Duration Gap model;

• It is an equity-based model that assesses the impact of interest rate fluctuations on the capital value of
financial institutions;

• Focuses on the equity aspect, enhancing the understanding of interest rate risk.

• Let’s explore and gain a deeper understanding of the concept of duration.



Impact on assetvalue

1600

1500

1400

1300

1200

1100

1000

900

800

700

600
0% 2%   4% 8% 10%

P
re

se
n

t 
va

lu
e 

o
f

A
ss

et
s

6%
Interest rates

4 year Asset

10 year Asset

Duration Gap Model

Banking – Ana Lacerda – Fall 2024



• Duration is the weighted average maturity of the cash flows. The maturity of each cash flow is weighted by
the present value of that cash flow.

• Duration represents the number of years it will take for you to be repaid the price of the bond through its
total cash flows (interest and principal).

• For those who prefer mathematical terminology, duration is the first derivative of the value of the bond with
respect to (1 + interest rate), or the discount factor.

• This concept is particularly relevant: duration measures the impact on the value of the bond when the
interest rate changes by 1%. This reflects the sensitivity to interest rates and indicates the level of interest
rate risk!

• A convenient feature: the duration of a portfolio is the average duration of the assets in the portfolio,
weighted by the value of each asset!

Duration Gap Model: understanding duration
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• What makes Duration higher, and so higher interest rate risk?

• Higher maturity, as cash flows are longer in time

• Lower coupon, as the next cash flows are smaller

• A Bank has assets behaving like bonds (loans) and also liabilities behaving like bonds (deposits).

• The interest rate risk of a Bank depends on the combined effect of duration of assets and duration 
of liabilities! 

• We can call it the Duration of Capital.

Duration Gap Model: Duration as averagematurity
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Assets = Liabilities + Capital  or A = L + C

Duration of A = Duration of L x L/A + Duration of C xC/A

Dur C x C/A =      Dur A - Dur L x L/A
Duration

Gap

Dur C =    A/C      x Duration Gap

Leverage

Duration Gap Model: Estimation of impact
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Duration Gap

Leverage



• Assets = 1000

• Liabilities =  900 (thus capital = 100)

• Duration of Assets is 2 years and Duration of Liabilities is  1,5 years.

• Duration Gap is 2 - 1,5 x (900 / 1000) =  0,65

• Duration of Capital is 0,65 x (1000 / 100) =  6,5 years.

Duration Gap Model: An example
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An increase of 1% in interest rates has the following impacts:

• Assets lose 1% x Duration = 2% of its value, and so thenew value is 980;

• Liabilities lose 1% x Duration = 1,5% of its value, and sothe new value is 886,5;

• The new value of capital is Assets - Liabilities = 980 - 886,5 =93,5;

• And we can confirm that the value of capital decreased 6,5% of its previous value, a duration of 6,5
years.

Duration Gap Model: Cross-checking - example
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Assets Value Duration Liabilities Value Duration

Cash 100 0 Demand Deposits 14 500 0

Deposits with Banks 400 0,5 Time Deposits 15 000 0,8

T-Bills and T-Bonds 12 000 6 Deposits from Banks 300 0,3

Loan to corporates 10 000 2 Junior Bonds 5 000 4

Consumer loans 1 000 1 Total Liabilities 34 800 0,92

Mortgage loans 15 000 0,4 Capital 4 000

Fixed assets 300

Total 38 800 2,56 Total 38 800

Duration Gap Model: A more integrated example
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Assets Value Duration Liabilities Value Duration

Cash 100 0 Demand Deposits 14 500 0

Deposits with Banks 400 0,5 Time Deposits 15 000 0,8

T-Bills and T-Bonds 12 000 6 Deposits from Banks 300 0,3

Loan to corporates 10 000 2 Junior Bonds 5 000 4

Consumer loans 1 000 1 Total Liabilities 34 800 0,92

Mortgage loans 15 000 0,4 Capital 4 000

Fixed assets 300

Total 38 800 2,56 Total 38 800

Capital Duration = 38 800 / 4000 x [2,56 - 0,92 x 34 800 / 38 800] = 16,8

Computing the duration of capital….

Duration Gap Model: A more integrated example
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• Duration assumes parallel shifts for all time periods.

• However, it it not too hard to adapt the model to different changes by time period.

• Duration is a mathematical derivative, and as such it works for infinitesimal changes in interest rates.

• Interest rates are already very small numbers, but not infinitesimal anyway.

• When changes are not so small, we have to consider the effect of convexity…

• After every change in interest rates, durations must be recalculated, and all positions managed again.

• … can you imagine the transactions costs incurred?

• We need to take "optionality" into account. Customers can refinance loans when rates go down or withdraw
time deposits when rates go up. Either way, the bank suffers!

Duration Gap Model: Limitations
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