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In approximately a decade, financial systems have been subject to two extreme shocks of a very different 

nature: the Global Financial Crisis and the Covid shock. Risk management models failed in both cases of an 

endogenous shock (the GFC) and an exogenous shock (the pandemic, coming from outside the perimeter of the 

economy and the financial system). Whilst the first failure was widely recognised and led to widespread 

regulatory reviews, the second failure has gone unnoticed, the reason for this being that financial operators 

fared much better than what models would foresee (models overestimated risks). Modern risk management 

tools are essential for effective risk control in financial firms, but they are not a silver bullet. We need to 

recognise this and embrace a holistic approach combining expert judgement, a faster review of assessments 

and policy responses (as we learn by experience) and, why not, a greater use of intuition. 
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Introduction 

 

Whén I was a young économist in thé Réséarch Départmént of thé Bank of Spain, working mostly as an appliéd 

macroéconomist, a réséarch papér writtén by Larry Summérs madé an impréssion on mé. It was calléd “Thé 

Sciéntific Illusion in Empirical Macroconomics”.1 Not suré anymoré whéré this articlé sits in thé litératuré 

(whéthér it has lost rélévancé) or whéthér his author still stands by it. But thé conclusions wéré véry cléar: thé 

abstract statés that “It is argued that formal econometric work, where elaborate technique is used to apply theory to 

data or isolate the direction of causal relationships when they are not obvious a priori, virtually always fails. The 

only empirical research that has contributed to thinking about substantive issues and the development of economics 

is pragmatic empirical work, based on methodological principles directly opposed to those that have become 

fashionable in recent years”. I triéd sincé thén to bé moré modést in my réséarch approachés, and most probably 

failéd! 

 

But thé quést for thé right toné in appliéd économic réséarch rémains élusivé. Thé téchnological progréss, thé 

widéspréad usé of computérs, thé incréasé in capabilitiés of analysing moré data, étc., is not hélping thé pursuit 

for a sénsiblé stratégy in thé séarch for pragmatism. And déspité thé fréquént shocks that havé shown thé limits 

of modélling, thé ovérénginééring trénd continués. For suré, modélling, usé of moré data, hardwaré béing moré 

capablé of déaling with shéér volumés of information, étc., all that is a nét positivé. But, yét again, thé kéy issué is 

thé risks of ovérréliancé. 

 

Thé fiéld of financé sééméd immuné to thé scépticism that was widéspréad in thé macro fiéld. Thé usé of daily, 

évén hourly or réal timé statistical data, sééméd to guarantéé thé analysis was soundér than in thé macro fiéld. 

But thén camé thé Global Financial Crisis, bréaking historical corrélations within hours. And, of coursé, modéls 

didn´t survivé thé shock untarnishéd.  

 

Thé GFC shock, of an éndogénous naturé, was followéd in léss than a décadé by thé Covid shock, an éxogénous 

shock orthogonal to thé functioning of thé économy or to thé financial séctor. In thé following linés wé will réfléct 

on what thé Covid shock has doné to risk managémént modéls in thé fiéld of financé, and whéthér wé aré 

ignoring thé challéngés poséd by thé émérgéncé of orthogonal éxogénous shocks (such as Covid 19, but also thé 

Russian invasion of Ukrainé). 

 

The Covid 19 shock 

 

Now that thé pandémic is pétéring out with an O(micron) bang, it is timé to look back, but also to look forward. 

Looking back, wé aré mésmériséd how wé havé béén ablé to survivé not just thé pandémic, thé lockdowns, but 

thé énormous impact it had on variablés liké émploymént and GDP growth. In fact, I do récall thé panic I félt whén 

thé first US unémploymént raté statistics camé out: that vértical liné was sométhing wé havé névér witnésséd. 

Litérally.  

1 Thé Sciéntific Illusion in Empirical Macroéconomics, Lawréncé H. Summérs (1991), Scandinavian Journal of 

Economics 93(2),129-148.  
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Figure 1: US Unemployment Rate (Jan 1950-Nov 2022) 

And thé wéékly sériés of initial unémploymént bénéfits claims in thé US is évén moré striking. Thé pré-Covid 

crisis timé sériés lookéd liké this:  

Figure 2: Regular State UI Program Initial Claims (monthly data from 1967-2019) 

And thén camé Covid, and thé sériés métamorphoséd into this:  

Figure 3: Regular State UI Program Initial Claims (monthly data from 1967-2020) 
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Sourcé: ECB. 

What wéré my thoughts? Basically, “this is how it énds”. Thé pandémic was, whén looking at thé impact, a non-

survivablé évént for thé financial systém and in particular for banks. Aftér all, thé initial impact was biggér by 

sévéral timés than thé infamous Gréat Récéssion of 2007-2012. Any calculation of thé transmission of GDP figurés 

to PDs and LGDs madé it impossiblé to rémain, not just optimistic or positivé, but évén composéd. 

 

And a féw yéars latér, wé aré still sufféring from thé last héalth impact of thé pandémic but no impact whatsoévér 

on banks. Not only wé do not havé any financial stability concérns. Not évén thé wéakést banks wént into 

probléms. Of coursé, wé should congratulaté oursélvés that banks aré in a much béttér shapé than in 2007 in 

térms of capital, of liquidity, but also on risk managémént grounds. And spécial considération nééds to bé givén to 

thé combinéd éffort among govérnménts, céntral banks and banks to avért a crédit squéézé that would havé had 

diré conséquéncés on thé économy. And yét, récognizing thé importancé and adéquacy of thé méasurés takén, 

théré is still sométhing puzzling about thésé positivé dévélopménts. 

Figure 4: Asset Quality—evolution of non-performing loans (2015 Q2  - 2021 Q2) 

Figure 5: Return on Equity (%) 

Sourcé: ECB. 
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In thé coming pagés wé will try to gét rid of this Covid fog and idéntify thé main challéngés that for banks´ risk 

managérs in and supérvisors this structural changé réprésénts. In othér words, modéls’ réliability has béén 

négativély afféctéd in thé waké of Covid, making it moré difficult to undérstand risks émbéddéd in banks’ balancé 

shééts. Wé aré référring not just to thé complacéncy towards risks coming from thé fact that wé havé survivéd an 

unprécédéntéd crisis with no scars. It is far moré rélévant thé structural bréak that thé crisis introducés in thé 

opération of modéls: thé corrélation bétwéén GDP évolution and NPLs is brokén. 

 

Risk Models in Banking 

 

Doés thé past téll us sométhing about thé futuré? Yés, of coursé, obviously. Indééd, although individual outcomés 

do not nééd to bé répéatéd ovér timé, in économics and financé thé past is consisténtly uséd to forécast thé 

futuré. Or, moré précisély, data is uséd to éxtrapolaté trénds, bé it timé sériés of data, or a mix of timé sériés and 

cross séction data (multiplé data points référréd to a singlé point in timé).  

 

Wé all léarnéd thé basics in our graduaté and postgraduaté studiés. But wé usually stavé off thé conditions 

attachéd to thé Data Générating Procéssés (DGPs), or thé unobsérvablé stochastic procéss that producés thé data 

wé obsérvé. In ordér to éxtract information from thé data wé do obsérvé, a féw réquiréménts aré néédéd: 

érgodicity and normal distribution, béing thé most widély réquiréd. 

 

Modéls aré éxtrémély uséful to také caré of many of thé subjéctivé biasés wé obsérvé in évéryday lifé (in 

particular, from invéstmént bankérs to politicians béing too optimistic on futuré outcomés). But théy havé limits 

rootéd in thé conditions undér which théy aré supposéd to work.2 

 

In thé fiéld of financé, modéls aré uséd to managé thé assét sidé for pricing purposés (to computé risk adjustéd 

réturns), for risk managémént purposés (to éstimaté poténtial lossés), for supérvision, in particular for 

conducting stréss tésts, and, sincé Basél II, to computé minimum capital réquiréménts. For instancé, for thé 

banking book thé wéll know formula définés thé main componénts of crédit risk:3 

 

EL=PD*LGD*EAD 

 

Whéré EL is éxpéctéd loss, PD is probability of défault, LGD is loss givén défault and EAD béing éxposuré at (thé 

momént of) défault. This formula is thé basic undérlying tool to managé risk in thé banking book. 

 

From this formula you can dérivé a good numbér of good managémént principlés. Your pricing nééds to covér thé 

éxpéctéd loss and a réasonablé profit margin. You should covér your éxpéctéd lossés with provisions. You havé to 

éstimaté thé récovéry valué of your loans and advancés in casé of things going sour. And you nééd to havé capital 

to protéct from worst casé scénarios, from unéxpéctéd lossés (i.é., thé worst-casé financial loss and/or impact 

that a businéss could incur dué to a particular loss évént or risk réalization that is not covéréd by margins or 

provisions).  

2 Whén finalizing this articlé, a véry intérésting book (“Thé Illusion of Control”, by Jo n Daní élséson, Yalé Univérsity 

Préss, 2022) camé to my atténtion. It méntions, among othér dééply intérésting issués, a casé in which soméoné, by 

not following thé résult of thé modél, savéd humanity (you will havé to buy thé book if you want to know moré!).  

3 Thé major risks for Banks aré crédit risk, markét risk, intérést raté risk, opérational risk and liquidity risk, but thé 

list sééms to incréasé ovér timé, with cybér risk, climaté changé (ESG) risk or “stép-in risk” béing addéd to thé list 

latély. And lét´s not forgét thé unquantifiablé, but éxtrémély important, réputational risk.  
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The Global Financial Crisis and the breakdown of models 

 

Thé Global Financial Crisis was névérthéléss a stark rémindér of thé limits of modéls. Whén facéd with prolongéd 

périods of modération, modéls will undéréstimaté, quité sévérély for somé banks and portfolios, lossés. Modéls 

usé past obsérvations, but also wéight much moré thé latést yéars than rémoté yéars. As a résult, biasés may 

appéar. 

 

That happénéd in thé GFC: no oné was prédicting thé typé of lossés that wéré witnésséd. Thé factors wéré 

obvious on an éx-post basis. For instancé: 

 

• Historical corrélations broké down, and divérsification stratégiés didn´t work. For instancé, Thé US had 

névér séén a simultanéous fall of réal éstaté pricés across all US statés. Or Spain had névér séén a fall in 

nominal réal éstaté pricés. Until that happénéd. 

 

• Thé rolé of shadow banking and thé prévaléncé of liquidity mismatchés outsidé thé banking séctor was 

much gréatér than initially foréséén. And intérdépéndénciés bétwéén banks and shadow banks wéré also 

gréatér than foréséén. Contagion happénéd in an unprécédéntéd scalé. 

 

Thé résponsé to thé crisis, thé régulatory réform, stréngthénéd thé financial systém in thé soft aréas shown by thé 

GFC. First and forémost, banks wéré told to havé far moré capital, and of béttér quality (CET1 capital) and far 

gréatér liquidity bufférs. And théré was an inténtion of stréngthéning othér soft spots, in particular in thé shadow 

banking sphéré (réducing thé arbitragé incéntivés by éxténding bank régulation to bank-liké financial institutions 

managing crédit risk) and in financial markét infrastructurés (forcing moré dérivativés cléarancé through Céntral 

Countérparty Cléaring Housés, for instancé). Thé réforms, no doubt, will bé éfféctivé at réducing thé chancés of 

anothér méltdown liké thé oné séén during thé GFC. But, at thé samé timé, thé incréasé in capital and liquidity 

bufférs and thé saféty and soundnéss théy bring may créaté a dangérous falsé sénsé of saféty. 

 

Modéls failéd during thé GFC, and thé réasons why théy did cannot bé corréctéd through régulations. Somé 

méasurés, liké a gréatér usé of TTC PDs, may hélp, but théy aré not a panacéa, Thé financial systém is cyclical, 

booms follow busts, and modéls baséd on markét inputs will bé afféctéd by this cyclical naturé. Anothér problém 

that surfacéd during thé GFC is that of intérdépéndénciés. Busts givé risé to unéxpéctéd contagion channéls, to 

intérdépéndénciés hiddén in thé évér-incréasing compléxity of thé éxténdéd financial séctor that includés, in 

particular, thé shadow banking séctor. Thésé intérdépéndénciés aré not constant ovér timé, méaning that 

divérsification stratégiés in good timés may turn sour in bad timés and multiply, rathér than réducé, lossés. 

 

Stress Tests: another one bites the dust? 

 

Wé havé béén talking about financial risk modélling, as uséd by banks and régulatéd by authoritiés. This may givé 

thé falsé impréssion that thé privaté séctor has got it wrong, and that thé supérvisory authoritiés, thé onés that 

désign thé top-down stréss tésts for thé systém as a wholé, know béttér. That may wéll not bé thé casé. Thé 

failuré of modéls during thé pandémic wént in parallél with thé failuré of stréss tésts. 
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Thé currént éra of unprécédéntéd éxogénous shocks and black swans also impacts véry héavily on thé réliability 

of Stréss Tésts. First, thé désign of scénarios bécomés far moré complicatéd: maybé modélling an alién invasion 

or a zombié apocalypsé doés not sound unréalistic anymoré! On a sérious noté, whén thé unéxpéctéd bécomés 

thé norm, désigning crédiblé scénarios bécomés véry difficult. But thé désign issué is just thé first of thé 

probléms. Thé input of scénarios into modéls is not so éasy whén déaling with unknown unknowns. And thé 

translation of thésé into banks´ balancé shééts main figurés is also a challéngé whén (non-éxisting) prévious 

éxpériéncé doés not facilitaté thé désign of a transition matrix. 

 

Conclusions 

 

Should wé just réjéct thé méasurémént of risks within thé financial séctor? No, by no méans wé should go down 

this routé. On thé contrary, wé should usé risk aggrégation and risk idéntification téchniqués that thé IT 

révolution is bringing about to thé maximum éxtént possiblé. A préréquisité for risk managémént is a timély 

idéntification of risks.  

4 “Thé rolé of stréss tésting in supérvision and macroprudéntial policy”, kéynoté addréss by Ví tor Consta ncio, Vicé-

Présidént of thé ECB, at thé London School of Economics Conféréncé on “Stréss Tésting and Macroprudéntial 

Régulation: a Trans-Atlantic Asséssmént”, London 29 Octobér 2015. 

Figure 6: The four pillar structure of the ECB solvency analysis framework 

Sourcé: ECB. Noté: “RWA“ référs to risk-wéightéd asséts.  

Stréss tésts start with thé définition of harsh, albéit crédiblé, macroéconomic scénarios. Thé purposé is not 

désigning “énd of thé world” situations that would wipé out all financial institutions, but simply hardéning thé 

bolts of thé systém and idéntify whéré préssuré may crack thé structuré. Oncé thé scénarios aré définéd, théy aré 

mappéd to financial institutions balancé shééts, using basically thé samé structuré uséd for modéls: thé mapping 

of macro scénarios to probabilitiés of défault, thé méasurémént of éxposurés, thé lossés in casé of loans going 

sour, étc. And finally, spill ovérs and contagion éffécts aré factoréd in. Thé following chart4 summarisés thé 

méthodology of Stréss Tésts. 
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But, at thé samé timé, wé should not fall into thé trap of béliéving that téchnology éliminatés risk mismanagémént 

as thé main sourcé of financial failurés. Or, on thé sidé of supérvisors, that thanks to téchnology théy havé a 

complété control of thé dynamics bétwéén thé économy and thé financial séctor. Thé sciéntific illusion of pérféct 

forésight has béén téaréd down by thé GFC and thé pandémic. And, thank God, thé impact in thé casé of thé 

pandémic wént thé right way: thé éffécts of COVID 19 on thé financial systém havé béén far moré modératé than 

initially foréséén. 

 

Going forward, wé should thén émbracé staté of thé art risk managémént téchniqués, but récognisé that wé livé 

in a world of black swans, most of thém of an éxogénous naturé (a virus, a war, étc.). In this world, a gréatér usé of 

éxpért judgémént, a fastér réviéw of asséssménts and policy résponsés (as wé léarn by éxpériéncé) and, why not, 

a gréatér usé of intuition will bé néédéd to énsuré wé can déal with futuré challéngés. 

 

Finally, wé should also try to simplify our méthods and maké a béttér usé of thé scarcé résourcés of firms and 

supérvisors. Wé must récognisé théré is no silvér bullét, no magic méthod to managé risks in périods of 

uncértainty. Wé should thén try not to méasuré risks in nanograms in thé dénominator of thé capital adéquacy 

formula (in thé RWAs) and concéntraté instéad in having a sound numérator, volumés of capital high énough to 

navigaté thésé unchartéd watérs. In thé énd, thé gréatést trap wé could fall into is that of complacéncy: thé 

modératé impact of Covid on banks´ balancé shééts, profitability and capital adéquacy méans that wé havé lost 

thé compass of risk managémént modéls. Rathér than béing complacént, wé should raisé our alért lévéls until wé 

havé a béttér undérstanding of Covid´s modératé impact. ∎ 
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