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“Interest rate risk in banking book refers to the current or prospective 
risk to the bank’s banking book positions. When interest rates change, 
the present value and timing of future cashflows change. This in turn 
changes the underlying value of a bank’s assets, liabilities and off-
balance sheet items and hence its economic value. Changes in interest 
rates also affect a bank’s earnings by altering interest rate-sensitive 
income and expenses, affecting its net interest income (NII). Excessive 
IRRBB can pose a significant threat to the bank’s current capital base 
and/or future earnings if not managed properly.”!!Z@%62/!L'&&,$$22!'0!
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Simulated interest rates N = 20
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Interest rate modelling 
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Banks’ balance sheet modeling and typical risks 
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?#2!/,$2+%$.+2!+262%+5#!,&:/,5%$28!$#%$!$#2+2!%+2!'0/*!%!123!6$.8,26!$#%$!.62!82$%,/28!
7%046B!7%/%052!6#22$!&'82/!$'!29%/.%$2!$#2!$*:,5%/!+,64!1%5$'+6!1%528!7*!7%046!Z!622!
D/266%08+,!%08!\+2#&%00(!EFGF_!\+2#&%00(!-'+20620!%08!-$+,0;%(!EFGF_!D,4&%0!
et al.(! EFGG_! A'0$26,! %08! K%:,+'(! EFGH_! h+.0842! %08! Xk#0(! EFGI[<! D//! '1! $#'62!
6$.8,26(!2J52:$!A'0$26,6!%08!K%:,+'6!ZEFGH[!6$.8*(!%+2!.6,0;!$#2!%66.&:$,'0!'1!%!
6$%$,5!7%/%052!6#22$!6$+.5$.+2!Z,<2<!$#2!:+':'+$,'06!'1!%662$6!%08!/,%7,/,$,26!%+2!6$%*,0;!
5'06$%0$!'+!%/&'6$!5'06$%0$!$+'.;#!$,&2[<!?#2!6$.8,26!5'0520$+%$,0;!$'!$#2!6$'5#%6$,5!
7%/%052! 6#22$! &'82//,0; ! %08! $#2! 1'+3%+8Y/''4,0;! 1+%;,/,$,26! %+2! &,66,0;! 1+'&! $#2!
/,$2+%$.+2<!A'0$26,!%08!K%:,+'!ZEFGH[!6$%$28!$#2!6%&2!1,08,0;6!,0!$#2,+!6$.8*<!!!!

?%7/2!g<!X2*!7%/%052!6#22$!%08!SNN!6,&./%$,'0!6$.8,26< 
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*BS = balance sheet, *CF= Cash flow calculations 

?#2+2! ,6! '02! ,&:'+$%0$! 1%5$'+! 3#,5#! ,6! 0'$! ,05/.828! ,0! $#2! 6$%$,5! 7%/%052! 6#22$!
&'82/6l!3#%$!,1!$#2!7%/%052!6#22$!8'26!0'$!8292/':!%0!2J:25$28!3%*<!e.+!&'82/!
5%0! .62! $#'.6%086! '1! 6$'5#%6$,5! 7%/%052! 6#22$! 6520%+,'6(! 3#,5#! 5%0! +292%/!
.02J:25$28! 9./02+%7,/,$,26! $#%$! $#2! ,0,$,%/! 6$%$,5! 7%/%052! 6#22$! &'82/! ,6! :'66,7/*!
&,66,0;<!?#2!&'82/!,0! A'0$26,6!%08!K%:,+'6!ZEFGH[!!6$.8*!5%0!:2+1'+&!$#,6!$*:2!'1!
%0%/*6,6(!7.$!,$!,6!0'$!1'5.6,0;!$'!$#2!:+'8.5$,'0!'1!%!82$%,/28!7%/%052!6#22$!&'82/!
'+! $#2! 5'&:/2J! 5%6#1/'3! 5%/5./%$,'06(! 82$%,/28! +2:+,5,0;! 5#%+%5$2+,6$,56(!
%&'+$,O%$,'06! '+! 02;%$,92! +%$26! Z1/''+6[<! ?#2! 02;%$,92! +%$26! 26:25,%//*! %+2! %0!
,&:'+$%0$!1%5$'+!$#%$!#%92!0'$!7220!8,65.6628! ,0!82$%,/! ,0!$#2!6$.8,26!&20$,'028!
%7'92<!e0!$#2!'$#2+!#%08(!A'0$26,!%08!K%:,+'!ZEFGH[!%+2!5%/5./%$,0;!$#2!5+28,$!+,64!
%08!'$#2+!+,64!1%5$'+6!,0!%!&.5#!&'+2!82$%,/28!3%*<!!!

@%628! '0! '.+! 40'3/28;2(! '.+! &'82/! ,6! $#2! 1,+6$! 7%/%052! 6#22$! 6,&./%$,'0! 6$.8*(!
3#,5#!#%6!7220!7.,/$!1'+!$#2!C,00,6#!Z-5%08,0%9,%0[!5'&&2+5,%/!7%04,0;!&%+42$6<!
?#262!&%+42$6!#%92!'02!$*:,5%/!12%$.+2<!?#2!&%U'+,$*!'1!$#2!#'.62#'/8!&'+$;%;2!
/'%06!%+2!9%+,%7/2!+%$2!/'%06<!?#,6!&2%06!$#%$!$#2!+2:+,5,0;! '1!$#2!%662$6! ,6!92+*!
5+.5,%/(! 26:25,%//*! 3#20! 5'0520$+%$,0;! $'! $#2! 1.$.+2! 8292/':&20$! '1! $#2! 7%/%052!
6#22$<!!

Author Journal Year Model type Risks included BS structure* Detailed BS and CF*

Drehmann et al.
Journal of Banking and 
Finance 2010

Simulation & term structure 
model Credit and interest rate Static Yes

Alessandri & 
Drehmann

Journal of Banking and 
Finance 2010 Simulation & macro model Credit and interest rate Static Yes

Aikman et al. Bank of England: Working 
Paper

2011 RAMSI simulation framework Credit and Interest rate 
risk, liquidity risk and 
network risk

Static Yes

Montesi & Papiro Risks 2018 Stochastic simulation Credit, interest rate, 
liquidity , reputational, 
strategic and business, 
market  and operational

Stochastic No

Grundke & Kühn Quarterly review of 
Economics and Finance

2019 Simulation & CIR-model Credit, interest rate and 
liquidity 

Static Yes
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#%92!%0*!+26$+,5$,'06!72$3220!$#2!6$'5#%6$,5! *,2/8!5.+92! ;202+%$,'0!%08!7%/%052!
6#22$!1'+25%6$,0;<!?#%$!&,;#$! /2%8!$'!6'&2! ,05'06,6$20$!6520%+,'6<!C'+!2J%&:/2(!!
A'0$26,!%08!K%:,+'!ZEFGH[!+25';0,O28!$#2!2J,6$2052!'1!$#262!,05'06,6$205,26!%08!
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D6!&20$,'028!,0!$#2!,0$+'8.5$,'0!$#2!'7U25$,92!,0!$#,6!6$.8*!,6!$'!5+2%$2!%!&'82/!$#%$!
,6!%6!5/'62!$'!+2%/,$*!%6!:'66,7/2<!D6!%0!2J%&:/2(!,1!'02!62//6!%!GEY&'0$#!9%+,%7/2!
+%$2!&'+$;%;2!/'%0!3,$#!%!&%$.+,$*!'1!EF!*2%+6!$#2!&'82/!6#'./8!72!%7/2!$'!5%/5./%$2!
$#2! ,0$2+26$! ,05'&2!+2%/,6$,5%//*<!?#,6!&2%06!$#%$!$#2! /'%0!&.6$!72!+2:+,528!%1$2+!
292+*!GEY&'0$#6!3,$#!$#2!+,;#$!1'+3%+8!5.+92!26$,&%$26!%08!,05/.8,0;!$#2!21125$6!'1!
$#2! %&'+$,O%$,'06<! R#,/2! $#2! &'82/! &.6$! ,05/.82! %//! $#2! :+29,'.6! ,01'+&%$,'0(! ,$!
6#'./8!72!%;;+2;%$28!,0!%!3%*!$#%$!$#2!5'&:.$%$,'0%/!$,&2!,6!+2%6'0%7/2<!N0!$#,6!
5#%:$2+!32!,//.6$+%$2!#'3!$#,6!:+'7/2&!#%6!7220!&%0%;28!,0!$#,6!$#26,6<!?#,6!5#%:$2+!
3,//!1'//'3!$#2!6$+.5$.+2!1+'&!$#2!1+%&23'+4!:+2620$28!,0!1,;.+2!G<!!
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!

?#2!&'6$!,&:'+$%0$!:%+$!'1!'.+!&'82/,0 ;!1+%&23'+4!/,26!,0!$#2!:%+%&2$2+!62$.:<!?#2!
1,+6$!$#,0;!,6!$'!62$!$#2!7''4!9%/.26!1'+!$#2!,0,$,%/!7%/%052!6#22$!Z7%/%052!6#22$!,0!$,&2!
F[<!?#2!62$.:!32!.62!,0!$#,6!6$.8*!5'06,6$6!EQ!%662$!5/%6626!%08!EF!/,%7,/,$*!5/%6626!
$#%$!%+2!6#'30!,0!$%7/2!c!72/'3<!?#2!1+%&23'+4!,6!7.,/$!,0!%!3%*!$#%$!,$!,6!:'66,7/2!$'!
1/2J,7/*!%88!'+!+2&'92!023!7%/%052!6#22$!,$2&6!2%6,/*!,1!025266%+*<!!
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?%7/2!c<! ?#2! 7%/%052! 6#22$! 6$+.5$.+2! %08! +2:+,5,0;! 5#%+%5$2+,6$,56! .628! ,0! $#,6!
$#26,6<!

!

!

The initial balance sheet setup 

?#2! ,0,$,%/! 7%/%052! 6#22$! ,6! $#2! 42*!2/2&20$! ,0! $#2! &'82/<! N$! ,6! 7%628! '0! $#2!
%66.&:$,'0!$#%$!32!#%92!%0!2J%5$!40'3/28;2!+2;%+8,0;!%//!$#2!7%/%052!6#22$!,$2&6!
$#%$!$#2!7%04!#'/86!%08!#'3!$#2*!%+2!%//'5%$28!,0$'!8,112+20$!,$2&6<!N0!%88,$,'0(!32!
0228!$'!#%92!40'3/28;2!+2;%+8,0;!$#2! '$#2+!42*!2/2&20$6(!6.5#!%6!$#2!+2:+,5,0;!
5#%+%5$2+,6$,56(!%&'+$,O%$,'06!%08!5.++20$!6:+2%86<!C'+!2J%&:/2(!32!40'3!$#%$!32!
#%92!%!$'$%/!'1!fFF!&,//,'0!,0!&'+$;%;2!/'%06!%08!1+'&!$#262!$#2!6#%+2!'1!$#2!GEY
&'0$#!9%+,%7/2!+%$2!/'%06!,6!EcF!&,//,'0<!?#2!32,;#$28!%92+%;2!6:+2%8!1'+!6%,8!/'%06!
,6!Gp!%08!$#2!%&'+$,O%$,'06!+2%/,O28!8.+,0;!$#2!02J$!&'0$#!%+2!GF!&,//,'0<!C'+!$#2!
,0,$,%/!7%/%052!6#22$(!32!%66.&2!$#%$!$#2!6:+2%8!'1!$#262!/'%06!3,//!6$%*!5'06$%0$!
1'+!$#2!3#'/2!6,&. /%$,'0!#'+,O'0(!&2%0,0;!$#%$!$#2!5.++20$!5.6$'&2+6!8'!0'$!7,8!'.$!
$#2,+! /'%06<! R#,/2! $#2! 6:+2%86! 6$%*! 5'06$%0$(! $#2! %&'+$,O%$,'0! %08! :+2:%*&20$6!
5'./8! 72! 8,112+20$! 1'+! 292+*! 6,&./%$,'0! 6$2:!R?M5(/6'! =07.(2 [<! ?#2! %&'+$,O%$,'0!
%&'.0$6! %+2! 82$2+&,028! 1'+! 292+*! &'0$#! %08! ,$! ,6! %/6'! :'66,7/2! $'! 6$+266! $#'62!
%&' +$,O%$,'06! 3,$#! %! #,;#2+! %&'+$,O%$,'0! %&'.0$(! 3#,5#! &2%06! $#%$! *'.! 5%0!
26$,&%$2!$#2!:'66,7/2!:+2:%*&20$6!,0$'!$#2!1.$.+2<!N0!%88,$,'0(!$#2+2!,6!%!:'66,7,/,$*!
$'!/2%92!$#2!%&'+$,O%$,'06!'11(!3#,5#!3,//!422:!$#2!,0,$,%/!7%/%052!6#22$!6$%$,5<!!

ASSETS LIABILITIES
Cash and cash equivalents: varaible rate 1M Liabilities to cedit institutions
Loans and advances to the credit institutions: variable rate 1M Liabilities variable rate 
Loans and advances to the public and public entities Liabilities to the bublic and public sector entities

Mortgages to the public: variable rate 12M Checking accounts  to the public: fixed
Mortgages to the public: variable rate 6M Savings accounts to the public: fixed rate
Mortgages to the public: variable rate 3M Checking accounts to he corporations: fixed
Mortgages to the public: fixed rate Savings accounts to the corporations: fixed
Mortgages to the public: Bank rate Term deposits to the public: variable rate 12M
Unsecured loans to the public: variable rate 12M Term deposits to the public: fixed rate
Unsecured loans to the public: variable rate 6M Term deposits to the corporations: variable rate 12M
Unsecured loans to the  public: variable rate 3M Term deposits to the corporations: variable rate 6M
Unsecured loans to the  public: fixed rate Term deposits to the corporations: variable rate 3M
Unsecured loans to the public: bank rate Term deposits to the corporations: fixed rate
Loans to the corporations: variable rate 12M Debt securities issued to public
Loans to the corporations: variable rate 6M Bonds to public: variable rate  3Y
Loans to the corporations: variable rate 3M Bonds to public: variable rate 5Y
Loans to the corporations: fixed rate Certificates of deposit: variable rate 6M
Loans to the corporations: bank rate Subordinated liabilities: variable rate 12M
Credit cards: variable rate 3M Provisions and other liabilities: no rate
Student loans: variable rate 12M Deferred tax liabilities: no rate
Other loans: variable rate 12M Equity

Investment assets Share capital: no rate
Investments: fixed rate Reserves: no rate
Investments: variable rate 12M Retained earnings: no rate

Shares of companies consolidated by the equity method: no rate
Intangible assets: no rate
Tangible assets: no rate
Other assets: no rate
Deferred tax assets: no rate
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The setting of stochastic growth parameters and spreads 
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The final parameters and modelling assumptions 
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Phase 1

• Simulations using more traditional methods to create 
baseline estimates for further analysis.

• Scenarios 1 and 3 

Phase 2

• Simulations using stochastic modelling techniques to 
create stochastic estimates for further analysis.

• Scenarios 2 and 4

Phase 3

• Comparison of the results from phase 1 and phase 2 
to understand the possible benefits of using 
stochastics simulations in net interest income 
calculations.

Phase 4

• Further analysis to verify and validate the key 
features of the constructed framework.

• Scenarios 5, 6 and 7.

Phase 5

• Summarizing the results from all the scenarios to 
evaluate the model reliability and the use of 
stochastic simulations.

S1: What is the NII and balance sheet value for the best guess 
estimate? 
S3: What are the possible best guess NII estimates when 
shocked with stochastic yield curve shocks?

Simulation process Questions to be answered

S2: What are the NII estimates and variations of estimates 
while using stochastic balance sheet and spread scenarios?
S4: What are the NII estimates and variations while using joint 
effects of stochastic yield curve and balance/spread 
scenarios?

S5: Is 5000 balance sheet and spread scenarios enough to 
capture all the important effects of stochastic balance sheet 
and spread scenarios?
S6: How the effects of using stochastic balance sheet and 
spread scenarios change while using lower growth estimates?
S7: What are the effects of using interest rate floors?

What are the possible benefits of using stochastic balance 
sheet and spread scenarios compared to more traditional 
modelling techniques?

Are the results from the simulations realistically calculated and 
is there significant benefits of using stochastic balance sheet 
and spread scenarios?

S = scenario

Scenario BS-scenarios IR-scenario Total scenarios Description
1 1 5 5 Constant growth scenario with constant spreads, only forward rates.
2 5000 5 25000 Stohastic growth and spreads, 5000 bs-scenarios, only forward rates.
3 1 205 205 Constant growth  and spreads, stochastic yield curves.
4 5000 205 75000 Stohastic growth and spreads, 15000 bs-scenarios, only forward rates.
5 15000 5 1025000 Stohastic growth and spreads, stochastic yield curves. 1025000 scenarios.
6 5000 5 25000 Stohastic growth and spreads with low growth rates.
7 5000 5 25000 Stohastic growth and spreads, 5000 bs-scenarios, no floors.
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Probability distribution: Year 5
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Probability distribution: Year 4
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Scenario 6: the low growth scenario 
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Scenario 7: no floor scenario 
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Summary of the results 
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7 1 5 5

Constant growth scenario with constant 
spreads, only forward rates.

The positive interest rate shocks have higher effect to the NII estimates in the 
first years of the simulations because of the effects of the interest rate floors. 
The difference disappears in later years of the simulations when the newly 
generated liabilities starts to hold a bigger portion of the total value of the 
balance sheet and generates interest expences in positive shocks.

8 5000 5 25000

Stohastic growth and spreads, 5000 bs-
scenarios, only forward rates.

The variations from average scenario are not that large, but the most extreme 
scenarios vary a lot from the average estimate. Negative interest rate shocks 
have a higher effect on the confidence intervals than the positive shocks, while 
the positive interest rate shocks have a higher effect on the average estimates, 
when comparing the shocked scenarios against the market rate scenario.

9 1 205 205
Constant growth  and spreads, stochastic 
yield curves.

The change in interest rates have much higher effect to the NII estimates than 
the effects of the stochastic balance sheet/spread scenarios. 

: 3000 205 615000
Stohastic growth and spreads, stochastic 
yield curves. 615000 scenarios.

The joint effects of the stochastic yield curves and balance sheet/spread 
scenarios grows the scenario result variations especially close to the most 
extreme scenarios (minimum and maximum).

; 15000 5 75000
Stohastic growth and spreads, 15000 bs-
scenarios, only forward rates.

The use of 15000 balance sheet/spread scenarios do not have a significant effect 
to the NII estimates compared to the results from the 5000 balance sheet and 
spread scenarios.

< 5000 5 25000

Stohastic growth and spreads with low 
growth rates.

The use of lower growth rates lowers the confidence intervals compared to the  
higher growth rate scenario. The positive interest rate shocks have relatively 
higher effect to NII estimates with lower growth rates and negative shocks have 
higher effect to NII estimates with higher growth rates. 

= 5000 5 25000
Stohastic growth and spreads, 5000 bs-
scenarios, no floors.

The use of floors have a crucial effect to the NII calculations and to get realistic 
results. Without iterest rate floors bank must pay interest from the loans 
provided to the public and the depositors must pay for their deposits to bank.
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“Of course, all models are wrong. The only model that is not wrong is 
reality and reality is not, by definition, a model. But risk management 
models have during this crisis proven themselves wrong in a more 
fundamental sense. They failed Keynes’ test—that it is better to be 
roughly right than precisely wrong. With hindsight, these models were 
both very precise and very wrong.”!
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*AmzN = amortization rate for newly generated items. 
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Assets
Min Max Min Max Min Max Min Max Min Max Min Max

Cash and cash equivalents 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
Loans and advances to the credit institutions 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
Loans and advances to the public and public entities

Mortgages to the public: variable rate 12M 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 0,70 % 0,86 % 0,62 % 0,94 % 0,51 % 1,05 %
Mortgages to the public: variable rate 6M 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 0,70 % 0,86 % 0,62 % 0,94 % 0,51 % 1,05 %
Mortgages to the public: variable rate 3M 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 0,70 % 0,86 % 0,62 % 0,94 % 0,51 % 1,05 %
Mortgages to the public: fixed rate 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 0,92 % 1,12 % 0,82 % 1,22 % 0,66 % 1,38 %
Mortgages to the public: Bank rate 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
Unsecured loans to public: variable rate 12M 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 5,68 % 6,94 % 5,05 % 7,57 % 4,10 % 8,52 %
Unsecured loans to public: variable rate 6M 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 5,68 % 6,94 % 5,05 % 7,57 % 4,10 % 8,52 %
Unsecured loans to public: variable rate 3M 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 5,68 % 6,94 % 5,05 % 7,57 % 4,10 % 8,52 %
Unsecured loans to public: fixed rate 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 1,88 % 2,30 % 1,67 % 2,51 % 1,36 % 2,82 %
Unsecured loans to public: bank rate 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
Loans to the corporations: variable rate 12M 17,53 % 21,43 % 14,61 % 24,35 % 12,66 % 26,30 % 1,31 % 1,61 % 1,17 % 1,75 % 0,95 % 1,97 %
Loans to the corporations: variable rate 6M 17,53 % 21,43 % 14,61 % 24,35 % 12,66 % 26,30 % 1,31 % 1,61 % 1,17 % 1,75 % 0,95 % 1,97 %
Loans to the corporations: variable rate 3M 17,53 % 21,43 % 14,61 % 24,35 % 12,66 % 26,30 % 1,31 % 1,61 % 1,17 % 1,75 % 0,95 % 1,97 %
Loans to the corporations: fixed rate 17,53 % 21,43 % 14,61 % 24,35 % 12,66 % 26,30 % 0,87 % 1,07 % 0,78 % 1,16 % 0,63 % 1,31 %
Loans to the corporations: bank rate 17,53 % 21,43 % 14,61 % 24,35 % 12,66 % 26,30 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
Credit cards: variable rate 3M 8,74 % 10,68 % 7,28 % 12,14 % 6,31 % 13,11 % 7,20 % 8,80 % 6,40 % 9,60 % 5,20 % 10,80 %
Student loans: variable rate 12M 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 0,50 % 0,50 % 0,50 % 0,50 % 0,50 % 0,50 %
Other loans: variable rate 12M 17,49 % 21,37 % 14,57 % 24,29 % 12,63 % 26,23 % 0,70 % 0,86 % 0,62 % 0,94 % 0,51 % 1,05 %

Investment assets

Investments: variable rate 5Y 22,50 % 27,50 % 18,75 % 31,25 % 16,25 % 33,75 % 2,70 % 3,30 % 2,40 % 3,60 % 1,95 % 4,05 %
Investments: variable rate 12M 22,50 % 27,50 % 18,75 % 31,25 % 16,25 % 33,75 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %

Shares of companies consolidated by the equity method 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
Intangible assets 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
Tangible assets 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
Other assets 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %
Deferred tax assets 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 % 0,00 %

2x simulation: Y1 2x simulation: Y2 6x simulation:  > 2Y2x simulation: Y1 2x simulation: Y2 6x simulation:  > 2Y

Growth parameters Spreads

Liabilities
!"# !$% !"# !$% !"# !$% !"# !$% !"# !$% !"# !$%

Liabilities to cedit institutions &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&()
Liabilities to the bublic and public sector entities

*+,-."#/($--01#23((20(2+,(4156"-7(8"%,9 :;':&() <&'=&() :>'<?() <@';?() :<'@?() <?'A?() &'&&() &'&&() &'&&() &'&<() &'&&() &'&?()
B$C"#/3($--01#23(20(2+,(4156"-7(8"%,9(D$2, :;':&() <&'=&() :>'<?() <@';?() :<'@?() <?'A?() &'&&() &'&&() &'&&() &'&<() &'&&() &'&?()

*+,-."#/($--01#23(20(+,(-0D40D$2"0#37(8"%,9 :;':&() <&'=&() :>'<?() <@';?() :<'@?() <?'A?() &'&&() &'&:() &'&&() &'&?() &'&&() &':&()

B$C"#/3($--01#23(20(2+,(-0D40D$2"0#37(8"%,9 :;':&() <&'=&() :>'<?() <@';?() :<'@?() <?'A?() &'&&() &'&:() &'&&() &'&?() &'&&() &':&()
E,DF(9,403"23(20(2+,(4156"-7(C$D"$56,(D$2,(:<! :='G&() <>'<&() :A'?&() <;'?&() :>'@&() <=';&() &'<;() &'@@() &'<>() &'@A() &'<&() &'>:()
E,DF(9,403"23(20(2+,(4156"-7(8"%,9(D$2, :='G&() <>'<&() :A'?&() <;'?&() :>'@&() <=';&() &'@A() &'>>() &'@<() &'>G() &'<A() &'?>()
E,DF(9,403"23(20(2+,(-0D40D$2"0#37(C$D"$56,(D$2,(:<!:='G&() <>'<&() :A'?&() <;'?&() :>'@&() <=';&() &'<;() &'@@() &'<>() &'@A() &'<&() &'>:()
E,DF(9,403"23(20(2+,(-0D40D$2"0#37(C$D"$56,(D$2,(A!:='G&() <>'<&() :A'?&() <;'?&() :>'@&() <=';&() &':G() &'<<() &':A() &'<>() &':@() &'<;()
E,DF(9,403"23(20(2+,(-0D40D$2"0#37(C$D"$56,(D$2,(@!:='G&() <>'<&() :A'?&() <;'?&() :>'@&() <=';&() &'&=() &'::() &'&G() &':<() &'&;() &':>()
E,DF(9,403"23(20(2+,(-0D40D$2"0#37(<H :='G&() <>'<&() :A'?&() <;'?&() :>'@&() <=';&() &'@A() &'>>() &'@<() &'>G() &'<A() &'?>()

Debt securities issued to public
I0#93(20(4156"-7(C$D"$56,(D$2,((@H <;'&&() @@'&&()<<'?&() @;'?&() :='?&() >&'?&() &'=&() :':&() &'G&() :'<&() &'A?() :'@?()
I0#93(20(4156"-7(8"%,9(D$2, <&';&() <?'@&() :;'<?() <G';?() :>'=?() @:'&?() &':<() &':>() &':&() &':A() &'&G() &':G()
*,D2"8"-$2,3(08(9,403"27(C$D"$56,(D$2,(A! <;'&&() @@'&&()<<'?&() @;'?&() :='?&() >&'?&() &'=&() :':&() &'G&() :'<&() &'A?() :'@?()

Subordinated liabilities: variable rate 12M &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&()
Provisions and other liabilities &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&()
Deferred tax liabilities &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&()
Equity

B+$D,(-$4"2$6 &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&()
J,3,DC,3 &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&()
J,2$"#,9(,$D#"#/3 &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&()
K2+,D &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&() &'&&()

Growth parameters Spreads

2x simulation: Y1 2x simulation: Y2 6x simulation:  > 2Y2x simulation: Y1 2x simulation: Y2 6x simulation:  > 2Y
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Base case estimates vs -2 parallel shock. 
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!"#$%&"#$ '()&*%+, -.//0 !"#$%&"#$ '()&*%+, -.//0 !"#$%&"#$ '()&*%+, -.//0 !"#$%&"#$ '()&*%+, -.//0 !"#$%&"#$ '()&*%+, -.//0
1"#(%"23%&"#(%$45.6"7$28# 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M
9)"2#%"23%"36"2&$#%8)%8($%&:$3.8%.2#8.858.)2# -0,30M -1,51M 1,21M -0,30M -1,51M 1,21M -0,30M -1,51M 1,21M -0,30M -1,51M 1,21M -0,30M -1,51M 1,21M
9)"2#%"23%"36"2&$#%8)%8($%;5<7.&%"23%;5<7.&%$28.8.$#

Mortgages to the public: variable rate 12M 3,87M 3,87M 0,00M 4,62M 4,62M 0,00M 5,52M 5,52M 0,00M 6,60M 6,60M 0,00M 8,13M 7,88M 0,25M
Mortgages to the public: variable rate 6M 2,00M 2,00M 0,00M 2,39M 2,39M 0,00M 2,86M 2,86M 0,00M 3,43M 3,43M 0,00M 4,15M 4,12M 0,03M
Mortgages to the public: variable rate 3M 2,04M 2,04M 0,00M 2,43M 2,43M 0,00M 2,90M 2,90M 0,00M 3,47M 3,47M 0,00M 4,14M 4,14M 0,00M
Mortgages to the public: fixed rate 0,63M 0,63M 0,00M 0,75M 0,75M 0,00M 0,92M 0,92M 0,00M 1,12M 1,12M 0,00M 1,36M 1,36M 0,00M
Mortgages to the public: Bank rate 0,93M 0,55M 0,38M 0,95M 0,51M 0,44M 1,00M 0,47M 0,53M 1,06M 0,43M 0,63M 1,15M 0,40M 0,75M

Unsecured loans to public: variable rate 12M 16,37M 13,26M 3,11M 19,56M 13,10M 6,46M 23,62M 15,90M 7,73M 28,73M 19,50M 9,24M 34,91M 23,87M 11,04M
Unsecured loans to public: variable rate 6M 8,40M 6,13M 2,28M 10,09M 6,72M 3,37M 12,26M 8,22M 4,04M 14,98M 10,14M 4,85M 18,28M 12,46M 5,82M
Unsecured loans to public: variable rate 3M 8,32M 5,72M 2,59M 9,98M 6,62M 3,35M 12,08M 8,08M 4,01M 14,70M 9,92M 4,79M 17,86M 12,14M 5,72M
Unsecured loans to public: fixed rate 0,66M 0,66M 0,00M 0,79M 0,79M 0,00M 0,95M 0,95M 0,00M 1,13M 1,13M 0,00M 1,35M 1,35M 0,00M
Unsecured loans to public: bank rate 0,77M 0,20M 0,57M 0,74M 0,17M 0,57M 0,73M 0,15M 0,58M 0,72M 0,13M 0,59M 0,73M 0,11M 0,62M

Loans to the corporations: variable rate 12M 4,10M 4,10M 0,00M 4,91M 4,91M 0,00M 5,88M 5,88M 0,00M 7,03M 7,03M 0,00M 8,56M 8,42M 0,14M
Loans to the corporations: variable rate 6M 2,13M 2,13M 0,00M 2,55M 2,55M 0,00M 3,07M 3,07M 0,00M 3,68M 3,68M 0,00M 4,44M 4,43M 0,02M
Loans to the corporations: variable rate 3M 2,14M 2,14M 0,00M 2,56M 2,56M 0,00M 3,06M 3,06M 0,00M 3,66M 3,66M 0,00M 4,38M 4,38M 0,00M
Loans to the corporations: fixed rate 0,32M 0,32M 0,00M 0,39M 0,39M 0,00M 0,46M 0,46M 0,00M 0,55M 0,55M 0,00M 0,66M 0,66M 0,00M
Loans to the corporations: bank rate 0,48M 0,27M 0,21M 0,47M 0,23M 0,24M 0,47M 0,19M 0,29M 0,49M 0,15M 0,34M 0,52M 0,11M 0,41M

Credit cards: variable rate 3M 2,16M 1,68M 0,48M 2,25M 1,66M 0,58M 2,52M 1,87M 0,65M 2,80M 2,09M 0,72M 3,12M 2,33M 0,79M
Student loans: variable rate 12M 0,14M 0,07M 0,07M 0,17M 0,00M 0,17M 0,25M 0,00M 0,25M 0,41M 0,00M 0,41M 0,61M 0,00M 0,61M
Other loans: variable rate 12M 6,12M 2,80M 3,32M 6,64M 0,00M 6,63M 7,78M 0,00M 7,78M 9,70M 0,01M 9,70M 12,17M 0,01M 12,16M

=26$#8>$28%"##$8#
Investments: variable rate 5Y 4,50M 3,35M 1,14M 6,27M 3,46M 2,81M 8,51M 3,78M 4,73M 11,39M 4,44M 6,95M 15,07M 5,52M 9,55M
Investments: variable rate 12M 3,02M 1,41M 1,61M 3,02M 0,00M 3,02M 3,12M 0,00M 3,12M 3,31M 0,00M 3,30M 3,56M 0,04M 3,51M

'(":$#%)/%&)>;"2.$#%&)2#)7.3"8$3%<?%8($%$45.8?%>$8()3
=28"2@.<7$%"##$8# 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M
A"2@.<7$%"##$8# 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M
B8($:%"##$8# 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M
-$/$::$3%8"C%"##$8# 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M 0,00M

D##$8#
E$":%F E$":%, E$":%G E$":%H E$":%I

!"#$%&"#$ '()&*%+, -.//0 !"#$%&"#$ '()&*%+, -.//0 !"#$%&"#$ '()&*%+1 -.//0 !"#$%&"#$ '()&*%+, -.//0 !"#$%&"#$ '()&*%+, -.//0
2."3.4.5.$#%5)%&$6.5%.7#5.585.)7# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# $!"!%# !"!!# $!"!%#
2."3.4.5.$#%5)%5($%3834.&%"76%9834.&%#$&5):%$75.5.$#

&'()*+,-./))01,23..20.2'(.4156+)7.8+9(: !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# $!"!;# !"!!# $!"!;#
</=+,-3./))01,23.20.2'(.4156+)7.8+9(:.>/2( $!"!;# $!"!;# !"!!# $!"!?# $!"!?# !"!!# $!"!@# $!"!@# !"!!# $!"!A# $!"!%# !"!!# $!"!B# $!"!C# $!"!;#

&'()*+,-./))01,23.20.'(.)0>40>/2+0,37.8+9(: !"!%# !"!%# !"!!# !"!%# !"!%# !"!!# !"!@# !"!%# !"!!# !"!@# !"!%# !"!!# !"!@# !"!%# !"!!#
</=+,-3./))01,23.20.2'(.)0>40>/2+0,37.8+9(: !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!#

D(>E.:(403+23.20.2'(.4156+)7.=/>+/56(.>/2(.;?# $!"!C# $!"!%# $!"!?# $!"!C# !"!!# $!"!C# $!";C# !"!!# $!";C# $!"@F# !"!!# $!"@F# $!"CF# !"!!# $!"CF#
D(>E.:(403+23.20.2'(.4156+)7.8+9(:.>/2( $!"AC# $!"@B# $!";G# $!"AA# $!"!B# $!"%B# $!"C?# $!"!;# $!"C;# $!"BA# $!"!@# $!"B@# $!"GC# $!"!F# $!"FG#

D(>E.:(403+23.20.2'(.)0>40>/2+0,37.=/>+/56(.>/2(.;?# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# $!"!;# !"!!# $!"!;# $!"!A# !"!!# $!"!A# $!";@# !"!!# $!";?#
D(>E.:(403+23.20.2'(.)0>40>/2+0,37.=/>+/56(.>/2(.C# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# $!"!@# !"!!# $!"!@# $!";!# !"!!# $!";!#
D(>E.:(403+23.20.2'(.)0>40>/2+0,37.=/>+/56(.>/2(.@# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# $!"!?# !"!!# $!"!?#
D(>E.:(403+23.20.2'(.)0>40>/2+0,37.?H $!"!;# !"??# $!"?@# !"!!# !"AB# $!"AF# $!"!%# !"B%# $!"BF# $!";;# !"F%# $!"GA# $!"??# !"G%# $;";A#

-$35%#$&8:.5.$#%.##8$6%5)%9834.&
I0,:3.20.4156+)7.=/>+/56(.>/2(..@H $%"!?# $%"!!# $!"!?# $%"%A# $%"@F# $!"!F# $A"!B# $%"FB# $!"?!# $C"!G# $A"AB# $!"A@# $B"AF# $C"A!# $;"!G#
I0,:3.20.4156+)7.8+9(:.>/2( $;G"BG# $;G"BG# !"!!# $?!"!!# $?!"!!# !"!!# $?!"?C# $?!"?C# !"!!# $?!"AF# $?!"AF# $!"!;# $?!"GF# $?!"GB# $!"!;#
&(>2+8+)/2(3.08.:(403+27.=/>+/56(.>/2(.C# $;"!!# $!"?;# $!"BG# $;"@;# !"!!# $;"@;# $;"FG# !"!!# $;"FG# $?"F?# !"!!# $?"F?# $%";!# !"!!# $%";!#

'83):6.7"5$6%4."3.4.5.$#;%<":."34$%:"5$%1,= !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!#
>:)<.#.)7#%"76%)5($:%4."3.4.5.$# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!#
-$/$::$6%5"?%4."3.4.5.$# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!#
@A8.5B

<'/>(.)/4+2/6 !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!#
J(3(>=(3 !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!# !"!!#
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Probability distribution: Basecase Y5
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Probability distribution: Basecase Y4
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Probability distribution: DN1 Y5
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Probability distribution: DN1 Y4
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Probability distribution: UP1 Y5
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Probability distribution: UP1 Y4
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Probability distribution: UP2 Y5
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Probability distribution: UP2 Y4
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Probability distribution: DN2 Y5
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Probability distribution: DN2 Y4
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Probability distribution: 205 scenarios Y5
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Probability distribution: 205 scenarios Y4
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Probability distribution: 615000 scenarios Y5
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Probability distribution: 61500 scenarios Y4
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Probability distribution: Basecase Y5
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Probability distribution: Basecase Y4
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Probability distribution: UP1 Y5
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Probability distribution: UP1 Y4

0.98 1 1.02 1.04 1.06 1.08 1.1 1.12 1.14 1.16 1.18

NII 108

0

0.01

0.02

0.03

0.04

P
R

O
B

A
B

IL
IT

Y

95
%

 p
er

ce
nt

ile
 

95
%

 p
er

ce
nt

ile
 

Probability distribution: DN1 Y5
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Probability distribution: DN1 Y4
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Probability distribution: UP2 Y5
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Probability distribution: Basecase Y5
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Probability distribution: UP1 Y5
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Probability distribution: UP1 Y4
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Probability distribution: UP2 Y5
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Probability distribution: UP2 Y4
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Probability distribution: DN1 Y5
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Probability distribution: DN2 Y5
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