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OVERVIEW OF THE BANKING INDUSTRY AND MAIN TRENDS 
 
Banks are financial intermediaries that borrow money from retail customers (households, corporation, 
funds…) and lend to customers: 

• Deposits enter into the BS as liabilities, while Loans made to clients enter as assets 
• The bank earns on the spread between the interest rate on loans and deposits 
• Together with loans, securities and Reserves lent by the Central Bank enter into the Balance 

Sheet 

Assets 
• Loans 
• Securities 
• Cash/Reserves (lent by the Central 

Bank) 

Liabilities 
• Deposits 
• Bonds 

Equity 

 

 
 

Mortgage-Backed Securities (MBS) are the most common securities held by US banks and derive 
from the securitization of mortgages: 

• Banks can sell their mortgages to Government Sponsored Enterprises (GSE)  
• Then, the GSE will report the acquired mortgages on their asset side and will pay for them 

issuing MBS, which enter on their liabilities side 
• Eventually, the mortgages find a way back to the banks’ Balance Sheets as very safe 

securities, since they pool together many different mortgages from different areas, thus 
reducing the default risk (law of large numbers) 

• Quantitative Easing in 2008 consisted in CBs printing money in order to buy MBS, thus 
pushing up their prices and relieving banks’ Balance Sheets 

 
 
 
 
 
 
 
 
 
 
 

 



 

 

The Euro area is similar in terms of composition to the US, however we can notice that: 
• Deposits in the EU are lower because banks issue many more bonds 
• On the asset side, we do not see any MBS 
• One peculiarity is that European banks hold a lot of each other’s bonds 

  
Banks sources of income 

Banks have two different kinds of income: 
• Net interest income, which is the difference between the Interest Revenue (lending and 

investment portfolio) and the Interest Expenses (funding) 
• Net Non-interest income, which is the difference between the fees and commissions 

(funding, investment portfolio, investment banking, lending) the bank earns, and all of its non-
interest expenses (general and administrative expenses, wages) 

 
Whether interest income is more important than non-interest income depends on the kind of services 
that the bank is providing: 

• Commercial Banks (depository institutions) will surely have a higher Net interest income as 
their core business is transforming deposits into loans 

• Investment Banks will surely earn higher Net non-interest income because they mainly act as 
advisors and underwriters of securities, thus earning fees 

 
Banks offering both depository and investment banking services are called universal banks 

• The Glass-Steagall Act (1933) separated commercial banks from investment banks 
• However, the Act was repealed in 1999, thus leading to the creation of these universal banks  
• The creation of universal bank is more recent in Europe wrt the US 

 
 
The type of clients for commercial and investment banks are also different: 

• Commercial banks clients usually are businesses and individuals 
• Investment banking clients usually are large corporations, governments, as well as financial 

and non-financial institutions 
 
Traditional Commercial Banks business model 

The main business of traditional commercial banks is obtaining deposits and granting loans 
• The main source of revenue is the Net Interest Margin (NIM), which is the spread between 

the interest received on loans and the interest paid on deposits 
• The most important risks that this institutions face are credit risks, liquidity risks and 

interest rate risk 
 



 

 

Universal Banks business model  

Universal banks have several main businesses since they offer a wide range of financial products and 
services 

• The main sources of revenues can be either interest or non-interest income, depending on the 
company’s focus 

• These banks are exposed to a variety of risks, such as credit and market risk, also depending 
on the company’s main focus 

 
Main Trends 
 

 
 
Commercial banks Total Assets (in nominal terms) have been growing over time: 

• The growth just reflects the growth of GDP between 1990 and 2020 
• By dividing banks’ total assets by GDP, we can nonetheless see that total assets have been 

increasing over time 
 
The jump in Commercial Banks Total Assets in 2020 is attributable to different factors: 

• Expansionary monetary policies and QE by the FED have pumped money into the economy 
• Individuals cut on consumption during covid, thus saving a larger part of their extra income 
• Banks started to give away more loans because of government guaranteed loans (Paycheck 

Protection Programs in the US) 
 
How banks differ 

Bank can differ by: 
• Organizational structure 
• Main delivery channel 

 
Regarding the Organizational structure, banks can range between: 

• Unit Banks, which are banks with a single branch and are typical of more rural areas 
• Bank/Financial Holding Companies, which are financial conglomerates that include banking 

and non-banking activities 
 
Regarding the Main delivery channel, this can range between: 

• Brick-and-mortar branch network, which characterize banks with a large network of physical 
locations 

• Internet/Mobile Banking, which is becoming nowadays more common 



 

 

The great differences in size across the industry that have appeared in recent years have led to: 
• Variety of financial services each institution sells in the market it chooses to serve 
• Market differences in the way bank are organized internally (governance, organizational 

structure) 
 
Despite the strong impulse that Covid gave to digital banking, we do not see a substantial decline of 
physical branches. 
 
A very important trend has to do with the number of banks in the US: 
 

 
 

• In the last 30 years, the number of banks has been steadily declining 
• However, we can see that, at the same time, the market share of the top 1% US Commercial 

Banks has increased significantly 
 
The trend has also shown up in Europe 

• Consolidation process 
Since 2008, the number of banks in the EU has continuously decreased following mergers in 
the banking sector.  
In 2018, there were 5,698 banks in the EU, 30% less than in 2008 

 
• Concentration process 

Banks with assets above €30bn account for over 80% of EU banks’ total assets (3-4 banks per 
country enough to get 50% of total asset in a country and exceed the country’s GDP)  
 
Since 2014, the largest banks (about 120) are more strictly supervised under the supervision 
of the ECB or “single supervisory mechanism”  

 
With regard to bank size, we can identify a multi-tiered system: 
 

1. Community Banks (US) / Credit Cooperative Banks (EU) 
• These banks operate in a small area and have less than $1bn in Total Assets 
• Their specialization is in retail banking activities, such as mortgages, consumer loans, 

and local deposit base 
 

2. Regional Banks (US) / Savings Banks (EU) 
• These banks offer a more complete array of commercial banking services at both 

regional and national level 
 



 

 

 
3. National/Global Banks 

• These banks offer a wide array of products and services (commercial and investment 
banking) for governments, businesses, and individual clients 

• In the case of National/Global Banks, the sources of funding not only include deposits, 
but also comprehend wholesale funding 

 
The typical organizational chart of a Community Bank is as such: 

 
• Small Community banks will usually have three basic departments centered on fund-raising, 

lending, and marketing, accounting and operations 
 
As the size of the bank grows, its structure will become more and more complex, with many 
specialized departments and divisions: 

 

 
 

When the bank grows to a multi-bank business, all of the affiliated banks will have their own structure, 
and they will all respond to the holding company: 

 



 

 

Together with the concentration trend, another important trend for banks is that they are becoming 
less specialized and more universal: 

• Larger banks have seen the number of subsidiaries steadily increasing, meaning that they are 
growing bigger by buying up smaller ones 

 
The reasons behind the increase in size and the de-specialization are to be found on: 

 
1. Exogenous factors, such as the de-regulation process started in the 1990s until the pre-

financial crisis years (this process allowed US banks to expand branch network across 
states) 

 
2. Endogenous factors such as: 

• The search for cost savings through scale economies and scope economies 
• The risk reduction through diversification 
• The stabilization of bank income by widening the sources of revenues 

 
However, the creation of universal banks has some potential constraints such as: 

• The high complexity and excessive agency problems because of the need to coordinate 
costs among different lines of business 

• The high incentive to engage in risky activities (moral hazard) 
 
Recent research on the post-war German banks’ consolidation imposed by Allies has shown that large 
banks: 

• Did not experience higher profits or efficiency 
• Lent to riskier borrowers, who grew more slowly than borrowers of smaller banks 
• Gave to their managers empire-building incentives because of higher salaries and more 

media attention 
 
Regarding the number of branches, despite the number of banks has been declining, the number of 
branches has increased (plateau reached in 2008).  
However, during recent years this number has been declining. 

 
 

 
 

 
 
 
 
 
  



 

 

FUNDING, PRODUCTS, AND STRATEGIES 
 
Theory of Deposit Runs 

Bank deposits typically are demandable, which means that depositors can request the funds back at 
any time: 

• This exposes banks to the risk of runs on their liability side, especially because deposits are 
serviced sequentially (first-come-first served basis). Furthermore, bank runs can cause 
banking panics  

• In order to manage the liquidity risk, banks can hold cash and other assets that can easily be 
liquidated 

• Bank runs can kill banks because one of the main issues of banks’ balance sheets is the 
maturity mismatch between assets (long duration) and liabilities (short duration) 

• Indeed, around 50%-60% of bank assets are long-term loans, and 60%-80% of bank assets 
are funded through deposits 

 
Theoretical models of banks consider deposits a defining characteristic of banks due to their 
demandability: 

• The threat of bank runs is a discipline device because if bank managers know they can lose 
all deposits, they will surely limit risk-taking 

• However, deposits are guaranteed by the government through the deposit insurance, which 
is a stable source of funding that allows banks to be patient and hold long-term illiquid assets 

• In practice, what really matters is the type of depositor (retail vs. institutional investor) and the 
amount (insured vs. uninsured) 

 
The maturity mismatch derives from different reasons: 

• Short-term deposits rates are lower than long-term loans rates, thus making the activity 
profitable for the bank (NIM>0) 

• Since deposits are demandable, depositors impose discipline on the bank, thus limiting the 
bank’s risk-taking behavior (no moral hazard). For this reason, the bank run will not happen 
in the first place 

• Since deposits are insured by the government, they are safe and stable, thus allowing 
banks to take more risks (i.e., more long-term assets).  
If a bank has more small depositors, covered by the deposit insurance, it will be able to take on 
more risk.  
On the other hand, if a bank has larger clients not covered by deposit insurance, it will have to 
limit risk-taking behavior, as these clients may start running. 

 
Funding Structure 

The funding structure is fundamental for banks for different reasons: 
 

1. It influences products and strategies (which funding sources and why) because: 
• It has an effect on the way business can develop 
• It has an effect on the bank’s performance, since it influences profitability and risk 
 

2. It has an impact on profitability because it influences: 
• The cost structure, because of interest expenses and operating costs 
• The income, because of fees and commissions from payment services 

 
3. It has an impact on risk because of: 



 

 

• Interest rate risk, because the bank’s assets and liabilities have different interest rate 
sensitivities and, for this reason, changes in the market interest rates directly affect 
assets and liabilities, thus impacting the Net Interest Margin 

• Liquidity risk, because banks relying to more unstable funding sources are more 
exposed to liquidity risk 
 

Because of the importance of the funding, commercial banks fund their balance sheets in layers, from 
the most stable to the most volatile funding sources: 

 
• Customer deposits (retail funding from households and corporates) are assumed to be 

stable in most circumstances, even though they can be requested with little or no notice 
• Wholesale funding include Short-Term Liabilities such as Fed Funds (interbank funding), 

Repos, Large Credit Deposits, and Commercial Papers 
• Equity related instruments include Common and Preferred Stocks and Retained Earnings, 

Subordinated debt and hybrids of the two, plus medium and long-term senior debt 
 
Retail deposit funding (core funding) is considered a stable source of funding, even though it can 
be requested with little or no notice: 

• It benefits from low interest rate sensitivity, since depositors tend to be loyal to the bank, 
especially for small amount deposits 

• It benefits from low sensitivity to changes in the bank’s credit risk because of deposit 
insurance 

• Deposits can be pooled and managed according to the law of large numbers, however they are 
relatively less flexible to raise on a short-notice 

 
Wholesale funding are considered a less stable source than retail funding: 

• They commonly have short or very short maturity (for instance, in the case of overnight 
deposits) 

• They account for large amounts and are generally unsecured, with the exception of 
Repurchase Agreements (REPOs) 

• The funds are issued/purchased at market interest rate 
 

è For these reasons, the characteristics of wholesale funding are: 
• Less customer loyalty and great sensitivity to market interest rates 
• High exposure to liquidity and interest rate risk 
• Better flexibility to raise them in good times 

 
è During the 2008 financial crisis, wholesale funding sources became scarce: 

• As of mid-2007, it was possible to completely finance MBS through REPOs 
• However, by Q4-2008, only about 55% of each dollar invested in MBS could be 

financed through REPOs 
• Therefore, banks had to either fire-sell these securities, or find new, and presumably 

expensive, sources of credit 
 
Retail Deposits are assumed to be stable in the post-crisis regulatory framework introduced by Basel 
III: 

• The Net Stable Funding Ratio (NSFR) requires banks to have enough stable funding for their 
assets 

• The ratio assigns a higher stability score (90%-95%) to retail deposits, while it assigns a 
low stability score (between 0% and 50%) to wholesale short-term funding with less than 1 
year until maturity 



 

 

There are three main types of retail deposits in the US: 
• Checking Accounts are demand deposits that can be withdrawn at any time (NOW) 
• Saving Deposits are deposits that pay a modest interest rate and have some limitations on 

withdrawals, even though they are generally flexible (60%-75% of deposits, Money Market 
Deposit Aaccounts) 

• Time Deposits are certificates of deposits with different maturities, which pay the market 
interest rate. These deposits cannot be withdrawn before maturity without paying a penalty, but 
they can be sold on the secondary market if they are negotiable CDs 

 
 
The interest rates on these deposits depend on the monetary policy (Fed Funds rate in the US): 

 
• In general, there is a positive co-movement of the Deposit rate and the Fed Funds 

rate 
• However, we can notice that, in general, the deposit rates are below the Fed Funds 

rate, thus the deposit spread is positive 
• Indeed, increases and decreases are asymmetric, since upward increases are sticky, 

while downward increases are flexible 
 

Regarding the interest-rate sensitivity of deposits, it varies considerably across deposit types: 



 

 

 
• Time deposits track the Fed Funds rate almost one-to-one 
• On the other hand, checking and savings deposits are much stickier, thus 

representing a stable source of funding 
 
Pricing Deposits 

Deposits are a low source of funding because of deposit insurance and customer stickiness: 
• Even though they can entail some operating costs, they also generate fees associated with 

payments services 
• Pricing is an important component of the marketing mix, since different pricing strategies are 

important to client segmentation 
 
Regulation Q was imposed after the Great Recession in order to limit competition by setting a limit on 
deposit rates: 

• When the regulation became binding in the ‘60s, it eventually led to the creation of money 
market mutual funds which, contrary to banks, were able to pay market rates 

• The regulation was repealed in 1978 with the introduction of time deposits 
 
 
 

1. Setting Fess 
Ø Since Regulation Q limited banking competition based on rates, Banks started to compete on 

other terms: 
• With deregulation, banks started to make frequent use of unbundled service pricing, 

since the greater competition raised the average real cost for deposit-service providers 
• For this reason, deposits are priced separately from other services using the Cost-

Plus pricing formula: 
 

 

Ø Example: 



 

 

 
 

2. Setting interest rates 
Ø In order to set the interest rates, banks should be able to Price at Marginal Cost, which is the 

cost of new funds and not the historical average cost, which could expose the bank to 
interest rate risk: 

 
• The Marginal Cost can be thought as the change in total costs over the change in the 

additional funds raised, and it gives an information about the cost incurred in order to 
raise an additional unit of funding 

Ø Example: 

 
• Assume that the bank tries to estimate its supply curve by estimating the additional 

funds it is able to raise at different interest rates 
• In order to estimate the Marginal Cost, the bank needs to perform the following 

calculation: 
𝑀𝐶 = 𝑁𝑒𝑤	𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝑅𝑎𝑡𝑒 × 𝐹𝑢𝑛𝑑𝑠	𝑟𝑎𝑖𝑠𝑒𝑑	𝑎𝑡	𝑛𝑒𝑤	𝑟𝑎𝑡𝑒 − 

𝑂𝑙𝑑	𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝑅𝑎𝑡𝑒 × 𝐹𝑢𝑛𝑑𝑠	𝑟𝑎𝑖𝑠𝑒𝑑	𝑎𝑡	𝑜𝑙𝑑	𝑟𝑎𝑡𝑒 
 

• After estimating the Marginal Cost, the bank can also compute the Marginal Cost Rate: 

𝑀𝐶	𝑟𝑎𝑡𝑒 =
𝑀𝑎𝑟𝑔𝑖𝑛𝑎𝑙	𝐶𝑜𝑠𝑡
∆	𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑠

 

 
è When the MC<MR, any additional unit of deposits will increase profits. On the other hand, if 

MC<MR, any additional unit of deposits will lower profits. 



 

 

3. Segment-Based Deposit Pricing 
Ø Deposit pricing policy is sensitive to at least two factors: 

• The types of customers each depository institution tries to serve 
• The cost that serving different types of depositors will present to the offering institution, 

since depositors don’t just receive an interest rate but have to pay fees to maintain their 
deposit account 

 
è For these reasons, deposit pricing would require detailed client segmentation in order to 

protect and target high quality customers 
 

Ø Conditional Pricing refers to a deposit in which the customer pays low or no fees if the 
balance remains above some thresholds, but faces higher fees otherwise 
 

Ø Relationship Pricing refers to a special treatment reserved to clients according to the number 
of services they use: 

• For instance, customers who purchase additional services may be granted lower 
deposit fees 

• The goal of relationship pricing is to promote a greater customer loyalty, thus 
making the customer less sensitive to the prices posted on services offered by 
competing financial firms (fosters stability of deposits as well) 

 
Ø Cost-plus Profit & Conditional Pricing Example: 

 
 

 



 

 

FUNDING, PRODUCT, AND STRATEGIES (NON-DEPOSIT LIABILITIES) 
 
Liability Management and the Customer Relationship Doctrine 
 
The Customer Relationship Doctrine states that the priority for a lender is to make loans to all 
those customers from whom it expects to receive positive net earnings: 

• Similarly, in a crisis, the lender will be less likely to cut credit to existing customers  
• Thus, lending decisions often precede funding decisions, since loans make deposits 

 
However, if deposits are not available to cover lending decisions, bank management should seek out 
the lowest-cost source of borrowed funds available to meet its customers’ needs 
 
Hence, liability management refers to banks buying funds in order to satisfy loan requests: 

• This is an interest sensitive approach 
• The approach is also flexible, because the bank can decide exactly how much they need and 

for how long 
• The control mechanism to regulate incoming funds is the price of funds 

 
In general, non-deposit sources of funds have risen over time, especially at larger institutions. They 
have declined after the financial crisis, but are coming back again 
 
Alternative non-deposit sources of funds are: 

• The Federal Funds Market and the Interbank Market 
• Repurchase Agreements 
• Borrowings from the FED/ECB 
• Negotiable Certificates of Deposit 
• Long-term Non-deposit Funds Sources (not a money market instrument) 

 
1. FED Funds and the Interbank Market 

FED Funds allow to borrow from other banks immediately available reserves traded between 
financial institutions and returned within 24h 

• Overnight Loans are negotiated electronically (Fedwire) and returned the next day. 
Normally, these loans are not secured by a specific collateral 

• Continuing Contracts are automatically renewed each day, and they are usually 
traded between smaller respondent institutions and their larger correspondents 

 
The Eurosystem is the European equivalent of the FED Funds Market 

• TARGET2 is a payment system owned and operated by the Eurosystem, and it 
processes large-value payments in euro in real time (Real Time Gross Settlement) 

• Payment systems are key plumbing of financial systems because the economy needs 
a safe and smooth flow of payments 

• In March 2022, sanctions to Russia disconnected Russian banks from the payment 
platform SWIFT 

 
When a transaction occurs, TARGET2 works as such: 

• Bank A and Bank B both have accounts with a central bank 
• Bank A submits the payment instructions to TARGET2 
• Bank A’s account is debited, Bank B’s account is credited, thus settling the payment 
• TARGET2 transfers the payment information to Bank B  

 
 



 

 

Ø The FED Funds market is very important from a monetary policy standpoint: 
• Indeed, the FED Funds rate is the monetary policy rate of the FED 

 
2. Repurchase Agreements (REPOS) 
Ø Repos are collateralized transactions in which the purchaser provides collateral in the form 

of marketable securities, thus reducing the credit risk 
• In the US, REPOS are usually triparty, because they use a clearing back for selecting 

and managing collateral, or overnight 
• One major innovation was the invention of General Collateral Finance, in which the 

collateral is not specified ex-ante 
 

 
 

 
 

Ø The haircut is the difference in the market value of collateral and the amount borrowed in the 
REPO: 

• Typically, REPOS, much like mortgages, are over-collateralized, which means that 
borrowers cannot borrow more than the value of the collateral (Loan-to-Value < 1) 

• Haircuts are a function of the underlying risk of the security, hence they will depend 
on the issuer quality (credit rating), type of security (plain-vanilla vs asset-backed), 
and the residual maturity of the collateral 

• Private market haircuts on riskier securities, established between two market 
participants via an exchange or central clearing counterparty, are typically higher than 
those assigned by central banks 

 
Ø The repo rate depends on the quality of the borrower (credit ratings) and the maturity of the 

contract, while the haircut only depends on the value of the collateral 
 

3. Borrowing from the Central Bank 
Ø If a FI needs to borrow from the FED, the FED will make the loan through its discount window 

by crediting the borrowing institution reserve’s account: 
• Each loan made by the Federal Reserve banks must be backed by collateral 

acceptable by the FED 



 

 

• The discount window is not normally used to conduct monetary policy, but it is used 
during crisis times and, for this reason, the discount window rate is higher than the 
FED Funds rate in order to discourage banks from using it 

 
è There are three main lending programs available from the FED’s discount window: 

• Primary Credit is available to financial institutions in sound financial conditions, at a 
rate that is slightly higher than the FED Funds rate 

• Secondary Credit is available at a higher interest rate and haircuts on collateral for 
institutions not qualifying for primary credit 

• Seasonal Credit covers longer periods than primary credit and it is addressed to small 
and medium institutions (Deposits < $500 mln) experiencing seasonal swings in 
deposits and loans. Usually, these loans are provided at the lowest interest rate 

 
Ø The ECB grants credit lines to FIs according to the maturity of the loans made: 

• Overnight loans are made at the Marginal Lending Facility (MLF) rate, which costs 
banks relatively more than the MRO rate 

• One-week loans are made at the Main Refinancing Operations (MRO) rate 
• Long-term loans (1-3 month) are made at the Long-term Refinancial Operations 

(LTRO) rate  
 

è The Marginal Lending Facility rate and the Main Refinancing Operations rate are two of 
the three interest rates that the ECB sets as part of its monetary policy (as opposed to the 
FED): 

• The third rate is the Rate on the Deposit Facility, which defines the interest FIs 
receive for depositing money with the ECB overnight 

• These three rates together define the Interest Rate Corridor 

 
 

è The deposit rate is lower than MRO and MLF because otherwise banks could borrow at the 
MLF/MRO rate and deposit the funds at the Central Bank, thus earning the higher deposit rate 

Ø Nowadays, all borrowing from the ECB is composed of funds borrowed at negative rates 
(deposit facility) for three years, with the agreement that funds must be used for new loans 
(TLTRO I-II-III, Targeted Longer Term Refinancing Operations) 



 

 

 
 

Ø Central Banks are also Lenders of Last Resort, which means they are ready to provide 
credit to banks in a crisis: 

• According to Bagehot (1973), Central Banks in a financial crisis should lend freely 
against good collateral at a penalty rate 

• It is the Lender of Last Resort who establishes what a good collateral is 
• Typically, the Collateral Framework includes government bonds, but this list can 

change over time, since LOLRs have accepted collaterals of lower quality during 
financial crises 

• In the Euro-area, bank bonds themselves are eligible, since banks hold a lot of each 
other’s bonds, as well as non-marketable assets like loans 

 
4. Large Negotiable Certificates of Deposit (CD) 
Ø CDs are interest-bearing receipts evidencing the deposit of funds in the bank for a specified 

period of time at a certain interest rate: 
• CDs are considered a hybrid account since they legally are deposits 
• CDs can be of many different types, such as Domestic CDs, Fixed-rate CDs, Variable-

rate CDs … 
• The secondary market for CDs is very large 
• Before the European sovereign debt crisis, CDs was an important market for US and 

European banks, since it was as the REPO market and 10x the unsecured interbank 
market 

 
Ø The interest rates on fixed-rate CDs are quoted on an interest-bearing basis and the rate is 

computed assuming a 360-day year 
• Fixed-rate CDs represent the majority of all large negotiable CDs issued 

 

 
 

5. Long-term Non-deposit Sources of Funds 
Ø European banks not only use short-term borrowing, but they also tap longer-term non-

deposit funds stretching well beyond one year: 



 

 

• Covered Bonds are medium/long-term bonds backed by a special pool of collateral, 
constituted mostly by high-grade mortgages or loans to the public sector, on which 
investors have a priority claim 

• By the end of 2019, Covered Bonds reached €2.7 trn, accounting for more than one-
third of all debt securities issued by European banks 

 
è Covered Bonds are an example of asset encumbrance, where collateralized assets remain 

on the balance sheet, as opposed to securitization, and cannot be sold as they belong to 
another creditors: 

• REPOs also create encumbered assets 
• Almost 30% of European banks assets are encumbered as of June 2020 

 
Choosing among Alternative Nondeposit Sources 
 
Banks need to consider different factors when choosing Nondeposit Funding Sources: 
 

1. The relative costs of raising funds from each source, since differences exists because of 
different maturities, the presence of collateral… 

 
2. The risk of each funding source: 

• Interest Rate risk, since interest rates fluctuate, and this risk is enhanced by the longer 
duration of funding 

• Rollover risk, because of the inability of borrowers to issue new debt to pay for old 
debt. This risk is enhanced for short-term debt, where the frequency of rollover is high, 
when market rates are high, and for weaker banks, which have lower profitability, 
higher impaired loans, and higher leverage 

 
3. The maturity for which funds are needed, also because of the maturity mismatch between 

banks’ assets and liabilities 
 

4. The size of the borrowing bank, because money market securities have large denomination 
(>$1 mln), and this denomination may exceed the borrowing requirement for the smallest 
financial institutions 
 

5. Regulations limiting the use of alternative funds sources: 
• Indeed, after the 2007-2008 financial crisis, regulatory liquidity ratios in Basel III 

penalize the use of wholesale funding, which is considered less stable than deposits 
 
Shadow Banks 
 
Buyers of non-deposit liabilities issued by banks are often referred to as shadow banks: 

• Shadow banks are defined as a system of credit intermediation that involves entities and 
activities outside the regular banking system 

 
Some examples of shadow banks include: 

• Money Market Mutual Funds 
• Finance/Mortgage companies 
• Asset-backed commercial paper and Special Purpose Vehicles 
• Government-Sponsored Enterprises 



 

 

 
 

Some Shadow Banks (e.g., hedge funds and other finance companies) issue non-deposit liabilities 
in order to fund their assets (especially REPOs): 

• Mutual Funds issue liabilities in the form of redeemable shares, which are similar to bank 
deposits, but are not insured 

• Shadow Banks assets include securities which are potentially long-term (this is often the 
case for fixed-income mutual funds that invest in Treasury Bonds) 

 
Therefore, Shadow Banks engage in maturity/liquidity transformation, however: 

• They are not as regulated as real banks are, for instance because of no capital requirements 
• They do not benefit from deposit insurance and central bank liquidity 
• For these reasons, mutual funds are more exposed to runs 

 

 
BANK CAPITAL 

Function of Capital 

Equity capital is the cushion that protects liability holders from unexpected losses affecting the 
bank’s assets: 

• Banks, by their own nature, take on many risks 
• Their funding is fragile due to the special nature of liability holders (depositors) 



 

 

• The potential effect of bank failures to the financial system stability and the real economy is 
large 

• Moral Hazard drives banks to hold low level of capital (Too-big-to-fail) 
 
For these reasons, there is the need for regulations to establish a link between capital held and risk 
assumed by the bank. 
 
Furthermore, bank capital also has other functions: 

• It is a long-term source of funding 
• It promotes public confidence for debtholders 
• It reduces the conflict of interest between shareholders and liability holders (skin in the 

game) 
 
Regulators prefer banks to hold more capital as it reduces the likelihood of bank failures: 

• Indeed, riskier banks should hold more capital, while lower-risk banks should be allowed to 
increase financial leverage 

 
On the other hand, banks may prefer to operate with lower levels of capital than it is socially optimal 
for a number of reasons: 

• Lower capital increases the ROE, keeping everything else constant 
• Banks try to operate at minimum capital requirement levels, as they have a book debt-to-asset 

value of 90%, which is much larger than the 25% for non-financial companies 
• Probably, the problem is created by the government safety net, which is basically the moral 

hazard created by deposit insurance 

 
 
On average, we can notice that capital ratios were much higher in the past than they are today: 

• Indeed, the economic environment was much riskier than today 
• Furthermore, the sector was much more fragmented, while today we see consolidation 
• On the other hand, as capital requirements have gone down over time, we can also see that 

the ROE has gone up 
 
Regulatory Capital 
 
The Basel Agreements (Basel I, II, and III) are a set of agreements prepared by the Basel Committee 
on Banking Supervision in order to force banks to meet minimum capital requirements: 



 

 

• The main purpose of the agreements is to ensure that financial institutions have enough capital 
to meet obligations and absorb unexpected losses with respect to three main categories of 
risks: 

- Credit Risk, which was the initial focus of the Basel Accords 
- Market Risk 
- Operational Risk, which is becoming increasingly more important 

 
According to the Basel Agreements, the broader capital requirement is the Total Risk-Based Capital 
Ratio 

 
 
The total regulatory capital can be divided in Tier 1 and Tier 2 capital: 

 
1. Tier 1 Capital is capable of absorbing losses under going-concern conditions, and is made 

of two components: 
• Common Equity Tier 1 (CET1) 
• Additional Tier 1 (AT1) 

 
Ø The CET1 is the highest quality capital, with the best loss absorption capacity, and was 

composed of: 
• Common Equity, made of common shares, retained earnings, the eligible portion of 

minority interests, and the Additional paid-in capital 
• Deductions from CET1 capital, such as goodwill and intangible assets, unrealized 

gains, and deferred tax assets. Deductions can be very important and on average 
make up 30% of equity for large EU banks 

 
è Deductions must be taken out when computing the regulatory capital: 

• For instance, DTAs are tax benefits that count as equity capital, but do not have any 
loss absorption capacity, and must therefore be subtracted from the regulatory capital 

• In general, deductions take away anything that does not provide good loss absorption 
 

Ø The AT1 includes capital instruments with no fixed maturity and no incentives to redeem 
 

2. Tier 2 Capital is also known as Supplementary Capital, and must be capable of 
absorbing losses in the event of a crisis (gone-concern capital): 
• T2 has lower loss absorption than CET1 
• It includes hybrid instruments between debt and equity (such as convertible bonds) 

 
è Tier 2 capital must satisfy some requirements:  

• It must be long term subordinated debt, with minimum maturity of 5 years 



 

 

• It must not have any incentive to redeem 
• It may be callable after supervisory approval 

 
𝑻𝒐𝒕𝒂𝒍	𝑹𝒆𝒈𝒖𝒍𝒂𝒕𝒐𝒓𝒚	𝑪𝒂𝒑𝒊𝒕𝒂𝒍 = (𝑪𝑬𝑻𝟏 − 𝑫𝒆𝒅𝒖𝒄𝒕𝒊𝒐𝒏𝒔) + 𝑨𝑻𝟏 + 𝑻𝟐 

 
Ø The 8% total regulatory capital is a minimum requirement on banks’ own funds: 

• However, there are many other regulatory buffers to be held on top of the 8% 
threshold 

 
 
Credit Risk 
 
Credit Risk is measured via credit ratings: 

• Basel I introduced for the first time the Risk Weighted Assets, which consists in assigning 
bank assets to different risk groups with preassigned risk-weights (0%, 10%, 20%, 50%, or 
100%) 

• This regulation created incentives for risk-shifting, which allowed banks to choose the riskier 
assets within the same bucket, as these assets provided higher returns but required the 
same amount of equity financing 

• Basel II allowed banks to choose between two methods in order to compute the RWAs, only 
after receiving the approval to use these approaches: 
 
1. The Standard Methos is the simplest approach, taken from Basel I, and is based on 

external ratings given by credit agencies 
• Bank’s asset portfolio is classified in by type of counterparty / type of assets and, 

within each class, the weight varies by credit rating of the counterparty 
 



 

 

 
 

 
2. The Internal Ratings-Based approach results from an internal process of measuring the 

borrower’s creditworthiness: 
• This approach allows for a more adequate measurement, since a greater number of 

risk weights is possible 
• Using the IRB approach, banks use internal credit risk parameters to calculate the 

borrower’s probability of default 
• Then, there is a mapping of the Probability of Default into Risk Weights (RW) 

 



 

 

Ø The IRB requires the existence of a costly and extensive risk management system that had to 
be certified by the regulator: 

• Some banks have more than 100 different risk models with thousands of parameters in 
place 

• All of this requires constant validation and recalibration by the bank’s risk management 
team 

• As such, the system was introduced only by the largest banks, while smaller banks 
initially remained under the standard approach 

 
Ø One of the main concerns about the IRB approach is its high complexity and the possibility to 

game the system and reduce the capital burden: 
• Indeed, there is evidence from German banks at the introduction of Basel II that 

suggests that banks using IRB models consistently underestimate risk by exploiting 
the fact that regulators took time to validate models, thus the same bank could have 
both IRB and SA models in its pool of loans 

• Interestingly, despite the lower probability of default, the interest rates for IRB loans 
are higher because of higher default risk 

 
è Therefore, this shows that banks know very well that IRB loans are riskier, but they artificially 

keep risk weights low to lower the capital charge. 
• This disproportionally benefitted large banks that use IRB 

 
Market Risk 
 
Market risk refers to changes in the market value of asset holdings, depending on unexpected 
changes in market conditions (e.g., interest rate risk, exchange risk) 

 
The amount of capital required to cover unexpected losses due to market risk is measured using VaR 
Models (%) 

• The models are based on the estimation of expected losses using statistical models 
• The VaR tries to compute the maximum amount a bank might lose over a specific time period 

and confidence interval 
• The time period and confidence interval are established by supervisors 

 
Operational Risk 
 
Operational Risk refers to the risk of loss resulting from inadequate human resources, failures of 
processes and systems, or from external events: 

• This is the second most important risk after credit risk 
• It includes internal or external frauds, weather damage, aging or faulty computer system, 

natural disaster 
 
The Capital to protect against operational risk is determined by: 

• Basic Indicator Approach, for which the capital requirement is equal to a fixed percentage of 
gross income 

• More advanced approaches based on internal models 
 
Basel III 
 
Basel II was reformed in order to achieve different objectives after the financial crisis: 



 

 

• Strengthening global capital and liquidity rules with the goal of promoting a more resilient 
banking sector 

• Improving the banking sector’s ability to absorb shocks arising from financial and economic 
stress, thus reducing the spillover-risk to the real economy 

• Imposing market discipline by improving risk-management and governance as well as 
strengthening banks’ transparency and disclosures (Pillar 3) 

• Strengthening the capital requirements of systemically significant cross-border bank 
 
Basel III introduced different important measures: 

• It considerably increased the quality of banks’ capital 
• It significantly increased the required level of capital as well as it introduced stricter and 

common guidance on RWAs 
• It reduced systemic risk, which is the risk that an event will trigger a loss of confidence in a 

substantial portion of the financial system that is serious enough to have adverse consequence 
for the real economy 

• It increased Risk Coverage 
• It introduced Liquidity Requirements 

 
  



 

 

LENDING 
 
Loans represent banks’ dominant assets because they are highly profitable, both directly and 
indirectly: 

• Indeed, interest and fees represent the net interest income and operating income for banks 
• Loans are indirectly profitable because give the bank the possibility to cross-sell other fee-

generating services (e.g., “loans make deposits”) 
 
Loans are extremely important from an economic perspective because they support the growth of 
new businesses and jobs within the lender’s market area 

• Indeed, banks act as financial intermediators and as information providers  
 
Banks’ Specialness is the ability of reducing asymmetric between ultimate suppliers and users of 
funds, thus distributing funds more efficiently than financial markets: 

• They reduce adverse selection (ex-ante) because low quality clients are more likely to pay 
higher-rates, while good borrowers will self-select out 

• They reduce moral hazard (ex-post) because, once the loan is made, the borrower has 
incentives to divert funds 

 
In general, listed firms have a positive abnormal return on their stock price when they take a bank 
loan: 

• On the other hand, when they announce a bond issuance, the abnormal return is negative 
• Indeed, the market prices the bank loan as good news because of the ability of banks to lend 

to creditworthy borrowers 
 
Banks also act as information providers, as they lend money to different individuals, thus obtaining 
information about their creditworthiness 

• SMEs are usually opaque borrowers since they have low reporting requirements, however 
they usually borrow against collateral 

• Large Corporations also borrow from banks because credit lines are a flexible product 
compared to bonds 

• Europe is much more of bank-based system that the US, indeed US publicly listed companies 
have 60% of total debt deriving from the bond market 

 
When designing the Loan Agreement, the bank must set up: 

• The Purpose of the loan and the Terms, which include amount, maturity and repayment 
schedule, collateral, and loan covenants (Loan Facility) 

• The conditions that bring about a default, such as late payments, or breaking loan covenants 
 
The true need and use of loan proceeds determine the loan amount and loan facility (maturity, 
payment schedule, collateral) 

 
Loans can be made for many different purposes: 

• Working Capital Loans are loans made to meet short-term needs such as the purchase of 
inventories goods, materials, wages, interests on previous debts, dividends, taxes… 

- Self-liquidating loans are a sub-type of loans, typically collateralized by the firm’s 
account receivables and with short-term maturity (60-90 days) 

• Capital Projects for long-term investments in fixed-assets or R&D 
• Mergers & Acquisitions through LBOs 
 

 



 

 

Some examples of Loans to businesses include: 
 

1. Revolving Credit and Credit Lines, which are loan commitments in which the bank promises 
funding on demand at predetermined terms: 

• The unused portion is kept for insurance purposes (like a credit card) 
• The interest is charged only on the used part of the loan, but fees are charged also on 

the unused part (commitment fee). The utilization fee may be applied if usage 
exceeds a certain threshold 

• The maturity of these credit facilities can vary, but many are below 1-year because 
they are mostly used for working capital 

 
2. Term Loans are long-term loans (5-7 years on average) which are typically used for capital 

projects: 
• All funds are disbursed when the loan is signed 
• The payment structure can take several forms, as it can be either on an instalment 

basis (principal + interest), or they can be Balloon Loans (periodic interest payment 
until maturity + full principal at maturity) 

 
3. Syndicated Loans are large corporate loans made by a group of lenders (the syndicate): 

• The loan is shared in tranches among banks in order to reduce risk 
• One or more banks can act as lead arrangers in charge of monitoring the borrower 

performance and collecting interest payments 
• They can be composed of both a term loan and a revolving credit line 
• Lenders’ shares can be sold on the secondary market, but this is more likely to 

happen for participants’ shares than for the lead arrangers who retain their shares 
• Participants are often non-banks such as hedge funds, who can actively trade shares 

 
Some examples of loans to households include: 

 
1. Real Estate Loans are loans made in order to purchase property and land: 

• These can also be commercial real estate for firms, but include mostly residential real 
estate for households 

• These loans are heavily securitized, especially in the US, where mortgages are 
packaged and used as collateral to issue MBS 

 
2. Consumer Loans are individual loans made in order to finance the purchase of durable goods 

or education, medical care… 
• These loans usually are made for small amounts and are not secured 
• These loans can be short to medium term, ranging from one to four years 
• Furthermore, these loans are also highly standardized, since banks tend to specialize 

in consumer lending, and carry out credit analysis through credit scoring system 
 
Managing Credit Risk 
 
Lending is a profitable activity, but can be costly and risky because banks incur in credit risk: 

• This is the risk that borrowers are either unable or unwilling to fulfill the terms promised under 
the loan agreement 

• Credit risk can lead to solvency problems because when debts are not paid, net income and 
equity decrease from non-payment 

• Furthermore, liquidity risk arises from the delayed payments 
 



 

 

Banks manage credit risk both at an individual and portfolio level: 
 

• At the Individual Level the aim is to evaluate the borrower’s ability and willingness to repay 
the loan (creditworthiness) through the credit process, which includes credit analysis, credit 
review, and credit workouts 
 

•  At the Portfolio Level the aim is to manage the loan portfolio volume and quality through 
the origination of new loans, replacement of loans to maturity, and credit risk transfer tools 
(securitization and loan sales) 

 

 
 
The credit analysis consists in a screening phase and has as main objective assessing the 
borrower’s creditworthiness (ability to pay) in order to avoid two types of loan errors: 

• Making a loan to a customer who will default 
• Denying a loan to a customer who will repay the debt 

 
Both quantitative and qualitative information (hard and soft information) are used: 

• Banks not only need to assess the borrower’s creditworthiness, but must also estimate the 
collateral as most loans are secured 

 
 
Quantitative Information refer to the borrower’s financial statements as well as his credit history: 

• The Financial Statements provide information about profitability, leverage, liquidity ratios, cash-
flows analysis, and future projections 

• The Credit History refers to information contained in centralized systems tracking a borrower’s 
payment history, such us credit bureaus (US) and credit-registers (Europe) 

 
Qualitative Information include: 

• Quality of Management, Corporate Governance and Ownership structure 
• Personal knowledge of the entrepreneur by the loan officer, which however is a subjective 

judgement 



 

 

One example of Credit Scoring is the FICO System: 
• The system provides a score to borrowers ranging from 300 (high credit risk) to 800 (low credit 

risk) 
• Higher FICO scores increase the likelihood of obtaining credit and paying lower interest rates if 

accepted  
• The score is based on five different types of information: 

1. Borrower’s payment history (35%) 
2. Amount of money owed (30%) 
3. Length of the prospective borrower’s credit history (15%) 
4. Nature of new credit being requested (10%) 
5. Types of credit that the borrower has already used (10%) 

 

 
 
Risk classification is important for different reasons: 

• Loan pricing, since efficient pricing helps to reduce adverse selection 
• Loan Loss Provisions, since these are set aside year-after-year in order to take into account 

potential loan losses. This is an expense item in the P/L account, and allows banks to 
recognize the estimated loss even before the actual loss realizes 

• Regulatory Risk Weights, since these are used to set the minimum capital requirements 
 
The evaluation of the borrower per se is not enough in context of high information asymmetry, 
therefore collaterals and covenants are also needed to estimate credit risk: 

• The collateral allows to reduce both adverse selection and moral hazard, because low-
quality borrowers will self-select into unsecured debt with high rates, and collateral makes 
default costly, especially if the loan is over-collateralized 

• Covenants help to reduce moral hazard 
 
Some examples of Collateral can be: 

• Real guarantees/assets which can be of several possible types, both physical and financial 
(receivables, inventory, RE properties…) 

• Personal guarantees which can be owner pledges of personal assets, both real and financial. 
However, this is a threat to the limited liability of a company, which is usually done by small 
business owners 

 



 

 

Collateral assets have some main features that we can identify: 
• Value, because the market value of the collateral exceeds the outstanding loan principal 
• Liquidity, because collaterals must be ready for market sale 
• Legal Structure, because the bank must have a clear and legal claim on the collateral, as well 

as seniority wrt other creditors 
 
In general, the borrowers’ cash flow is the preferred source of loan repayment, because liquidating 
the collateral is costly and lengthy, and for this reason the collateral is considered a secondary 
source: 

• There are significant transactions costs associated with foreclosure 
• Bankruptcy laws allow borrowers to retain possession of the collateral only after default 
• Reduced marketability of the collateral 
• The collateral value can deteriorate over time 

 
Loan Covenants are arrangements aimed to protect against changes in the borrower’s operating 
environment that may damage the bank. Covenants are of two types: 

• Positive (Affirmative) Covenants indicate specific provisions to which the borrower must 
adhere to and take actions to fulfill the requirements 

• Negative Covenants indicate financial limitations and prohibited events 
 

 
 
Monitoring is fundamental to keep under control the performance of existing loans and reduce 
moral hazard: 

 



 

 

Non-Performing Loans (NPLs) are usually defined as loans where payments are more than 90 days 
past-due, or that are unlikely to be repaid in full 

 
These loans can be divided in three subcategories, from worst to best: 

• Bad Loans are exposures to debtors that are insolvent or in substantially similar 
circumstances 

• Unlikely-to-Pay (UTPs) loans are those loans in which banks consider the debtors unlikely to 
meet their contractual obligations in full unless action such as the enforcement of guarantees is 
taken 

• Past-due Exposures are those where interest payments are more than 90 days late 
 
The process of recovering funds from a problem loan situation can happen according to two 
different strategies, with the aim of maximizing the full recovery value: 

 
1. Restructuring the Loan means modifying the terms of the loan agreement to increase the 

probability of full repayment. Modifications might include: 
• Deferring interest and principal payments 
• Lengthening maturities 
• Liquidating unnecessary assets 
• Providing new funds 

 
2. Procedures for loan recovery can either be Judicial or Extra-judicial: 

• Judicial enforcement can be a lengthy process, especially in some jurisdictions 
• Extra-judicial proceedings consist in a negotiation between the debtor and 

creditor.  
 
Furthermore, a bank may want to engage in market solutions by either selling or securitizing the 
stock of NPLs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

TRANSMISSION OF MONETARY POLICY THORUGH BANKING SYSTEM 
 
Central Banks Balance Sheet 
 
Central Banks have in their balance sheets two main Asset Classes: 

• Securities included mostly short-term government bonds before 2008. However, afterwards, 
long-term government bonds and other asset-backed securities started to become a large 
share of the BS (because of QE) 

• Loans to Financial Institutions and other Liquidity Facilities are provisions of credit made 
to help financial institutions and calm markets during crisis times 

 
 
After Covid-19, there was a large expansion in Central Banks’ Balance Sheets: 

 
 
Central Banks have in their Balance Sheets two main Liabilities: 

• Currency in Circulation refer to banknotes and coins in circulation, which grow at a constant 
rate with the economy 

• Reserves and Deposits from Banks refer to the accounts that banks hold with the Central 
Bank, and these include: 

- Required Reserves (% of transaction-checking deposits) and Excess Reserves 
- Other Liabilities include reverse repos and other short-term funds 

 



 

 

 
We can notice different trends in the ECB Balance Sheet: 
 

1. From the asset-side perspective: 
• With the onset of the European sovereign debt crisis, Longer-Term Refinancing 

Operations (LTROs) started to be a substantial part of the ECB’s assets, as the ECB 
was lending money to Banks with the aim to make loans 

• When the European Sovereign Debt Crisis ended, the BS contracted because the LTRO 
program almost stopped 

• Then, from 2015, the ECB started an Asset Purchase Program (QE1 and QE2) in order 
to inject liquidity in the economy and relieve banks’ Balance Sheets 

 
2. From the liability-side perspective: 

• Starting from the European Sovereign debt Crisis, Reserves and Other Liabilities have 
continued to increase in size 

• As of today, Reserves account for the largest part of liabilities on the ECB BS 
 

 
 

FED Open Market Operations in Normal Times 
 
Open market operations refer to either: 

• The purchase or sale of securities by the FED from a set of banks (primary dealers) 
• Loans made to financial institutions 

 
The objective of Open Market Operations is to influence the amount of money supply (bank 
reserves) 



 

 

• Bank reserves can be exchanged by banks in the FED Funds market (a money market), 
which are safe, short-term, overnight instruments 

 
Suppose that the FED wants to purchase $100 mln in securities: 

• In order to pay for them, the FED will have to issue reserves (money) for free 
• The FED is the only bank that can do so 

 
Therefore, when the FED purchases securities from the Open Market, it expands its balance sheet: 

• On the other hand, the Banking System Balance Sheet does not change size 
• This is because Securities are credited while Reserves are debited, and these can be used 

to make new loans  
 

 

 
 
Transmission of Monetary Policy 
 
Monetary Policy impacts bank credit by giving money to banks who then lend it out to firms and 
households: 

• By doing this, both the short-term policy rates and the loan interest rates decrease 
• The same applies to a contractionary monetary policy, indeed by decreasing the quantity of 

reserves, lending contracts and the economy cools down 
 
When CBs carry out unconventional monetary policy the type of security bought changes (MBS, 
long-term Treasury), but the principle remains the same 
 
This is the Bank Lending Channel of monetary policy affirms that the effects of monetary policy show 
up on bank credit supply: 

• Monetary policy shocks will also affect the credit demand by affecting the aggregate demand 
as well 

• Therefore, it is not easy to distinguish what is due to supply or demand in the data 
 



 

 

Even though the existence of a Bank Lending Channel is undisputed by now, traditional 
macroeconomic models only had a monetarist view, by only caring about money and bonds: 

• By thinking about an IS-LM model, i influences investment and aggregate demand 
• Indeed, in standard macro-models used by central banks before 2007-2008 there was no role 

for banking and finance in general 
 
However, the 2007-2008 financial crisis showed that intermediation matters for the real economy, 
because banks are special as they are able to solve asymmetric information problems (by lending 
to firms that do not have access to the bond market) 

• Hence, new models do not assume that bonds and loans are substitutes 
 
There are three main theories as to why the bank lending channel exists: 
 

1. Banks Reserves Channel 
Ø The traditional way in which was though to affect bank credit works on Required Reserves: 

• When reserves are drained, banks have to reduce reservable deposits (checking 
accounts) 

• Doing so constraints banks’ ability to provide credit 
• Even though banks can still borrow from other funds (CDs), these are typically more 

expensive, and their rates will increase too with Fed Funds 
 

è If banks are not able to perfectly switch to other funding, they will decrease the loan 
supply 

• This channel has not been active after 2008 because banks dispose of ample excess 
reserves, thus making required reserves not binding anymore 

 

 
 

2. Bank Profits / Capital Channel 
Ø Banks earn money by the different in interest rates from assets and liabilities: 

• This spread is generally positive because of the maturity mismatch between the two: 
𝑁𝐼𝑀 =

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝐼𝑛𝑐𝑜𝑚𝑒 − 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑠
𝐴𝑠𝑠𝑒𝑡𝑠

 
 

Ø Since monetary policy will affect both interest income and interest expenses, the mix of fixed-
rate and variable rate assets will determine what happens to the Net Interest Income: 

• For instance, if the bank has only 30-years fixed-rate mortgages financed with variable-
rate CDs, an increase in interest rates will reduce profits 

• If profits decrease, banks’ willingness to provide new loans will decrease 
• Indeed, the capital will decrease too, affecting banks’ supply of credit 

 
Ø In the data, it is not clear if the correlation between FED Funds and the NIM is positive or 

negative: 



 

 

• Overall, the correlation is slightly positive, but the data shows also clear increases in 
the NIM when interest rates fall 

 
Ø In general, it seems that NIMs are quite stable compared to the FED Funds rate, which is 

much more volatile 
• Stability comes from the fact that both assets and liabilities are rate sensitive, 

matching interest rate sensitivity with maturity mismatch 
 

Ø A very strong finding is that bank capital affects the transmission channel of monetary policy: 
• Indeed, banks with low capital expand credit supply more than other banks and 

especially to high-risk firms when monetary policy is expansionary 
 

è The reasons behind it are that: 
• Low capital banks want to preserve/increase profit margins by lending to high-risk 

firms when interest rates drop 
• Low capital banks may also be less able to borrow when rates rise because they are 

riskier banks 
• Low capital banks are also closer to the minimum capital requirement which, contrary 

to the reserve requirement, is binding 
 

3. Market Power 
Ø Empirical evidence shows that savings and time-deposits rate follow the Fed Funds rate 

more closely than deposits: 
• Therefore, this theory suggests that depositors will move money into CDs and other 

money market instruments when rates rise 
• Hence, when rates rise, commercial banks lose deposits as money flows from 

commercial banks to shadow banks (Money Market Mutual Funds) 
 

 



 

 

 
 
 

Ø When rates rise, banks lose deposits and deposit spread (the difference between deposits 
and Fed Funds) widens 

• Since deposits are a major source of funding, credit will contract 
 

è Banks do not increase deposit rates 1-to-1 with the Fed Funds rate because they enjoy 
market power that allows them to pay rates that are insensitive to the market: 

• Indeed, banks’ branch network gives banks market power over retail deposits, which 
are sticky 

• Overall, this makes bank lose deposits and hence forego potential new lending 
opportunities but, at the same time, increase the profit margin per dollar 

 
Ø Recent research suggests that banks are strategic in where they reduce credit and deposits: 

• Indeed, they do so especially in areas where there are fewer other banks, and thus, 
where the market is more concentrated 

• We can also think about a market power in the loans market 
 
Sum-Up 
 
There is strong evidence that monetary policy affects banks’ credit supply mainly through capital and 
deposit funding (market power).  

• However, there also are other effects of monetary policy on the economy 
 
By lowering short-term rates, monetary policy influences also the cost of borrowing for non-financial 
firms that borrow on bond or stock market 

• Indeed, because of asymmetric information, smaller, younger, and less-liquid firms will suffer 
stronger effects 

• Short-term rates also affect variable mortgage rates directly 
 
Furthermore, the effects on expectations are fundamental. For instance, the FED is now raising rates 
to slow aggregate demand but also to lower inflation expectations 
 
Unconventional Monetary Policy 
 
Traditional bank lending channel of monetary policy analyzes changes in short-term rates as shocks 
to monetary policy: 

• However, after 2008 monetary policy has become unconventional through channels such as 
QE and other asset purchases 

 



 

 

However, Unconventional Monetary Policy does not stimulate lending in the same way as through the 
lending channel: 

• Indeed, the type of asset bought matters, as QE1 and QE3 increased purchases of MBS, while 
QE2 focused on Treasuries 

• Banks with higher MBS holdings increased lending more than others, but mostly of 
mortgages rather than corporate loans 

• Therefore, these unconventional monetary policies may crowd-out lending to corporates 
 
 
 
 
  



 

 

BANKS’ ASSET QUALITY 
 
Financial Crisis and Fragmented Regulation across European countries on Non-Performing 
Exposures have demonstrated how quickly and forcefully problems in the financial sector can spread: 

• The graph shows how NPEs have evolved in Italy, one of the countries most impacted by the 
problem 

• We can see that the peak in NPEs was in 2015, and this was because of the lagging effect, 
since NPEs started to show up from 10 to 24 months after the sovereign crisis 

• The decrease from 2015 onwards may come from the fact that, after 2015, many banks started 
to sell their NPEs, thus freeing their balance sheets 

 
In 2013-2014, the ECB has assumed a supervisory role in order to monitor the financial stability of 
European Banks, and to create common definitions of NPEs in Europe: 

• After establishing the necessary definitions, the ECB has run the Comprehensive 
Assessment on Banks’ Exposures, based on an Asset Quality Review and a Stress Test 
Scenario 

• The first Stress Test has been carried out in 2016, in which 51 EU banks were involved in the 
exercise, and no immediate capital actions were required to banks based on the results of the 
exercise 

 
The EU-wide stress test for 2020 was postponed to 2021 because of Covid-19 

• However, EU-wide stress tests are now run regularly 
 
These are performed by stressing some macroeconomics variables in order to see what happens to 
banks balance sheets 

 
Starting from 2015, following the completion of the Comprehensive Assessment, the new 
classification for Banks’ Asset Quality has been created: 

 



 

 

• Bad Loans are exposures to insolvent investors (even when the insolvency has not been 
declared by a court), or in essentially similar situations, regardless of any expected loss 
calculation made by the bank 

• Unlikely to Pay are exposures in which the bank believes that the debtor is unlikely to pay its 
credit obligation in full (principal and interest), without embarking in actions such as the 
realization of collateral 

• Past Due are exposures in which, at the reference date, there are more than 90 days past-due 
and exceed a given materiality threshold 

 
Banks Asset Quality: Classification and Measures 
 
The Asset Quality Box is usually found in investors’ presentation and contains the Gross NPE, the 
Loan loss reserve on NPE, and the Net NPE: 

Asset Quality Box Y1  
Gross NPE Total NPEs the bank has 
Loan loss reserve on NPE Cumulated Loan Loss Provisions (expense 

on the P&L that becomes a contra-asset 
account) 

Net NPE Difference between the Gross NPEs and the 
Loan loss reserve 

  
• The Loan Loss Reserve is never reported on the B/S because banks usually publish the Net 

Loans to Customers, which equals to the Total amount of Loans to customers minus the 
Loan Loss reserve 

 
In order to understand better Asset Quality, we can calculate some ratios: 

 
1. Cash Coverage Ratio: 

𝐶𝑎𝑠ℎ	𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒	𝑅𝑎𝑡𝑖𝑜 =
𝐿𝑜𝑎𝑛	𝐿𝑜𝑠𝑠	𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑠	𝑜𝑛	𝑁𝑃𝐸𝑠

𝐺𝑟𝑜𝑠𝑠	𝑁𝑃𝐸𝑠
 

 
• Ceteris paribus, investors prefer a higher Cash Coverage Ratio because it allows the 

bank to incur smaller losses in case NPEs are written-off 
 

2. Cost of Risk ratio (bps): 

𝐶𝑜𝑠𝑡	𝑜𝑓	𝑅𝑖𝑠𝑘	𝑅𝑎𝑡𝑖𝑜	(𝑏𝑝𝑠) =
𝐿𝑜𝑎𝑛	𝐿𝑜𝑠𝑠	𝑃𝑟𝑜𝑣𝑖𝑠𝑖𝑜𝑛𝑠

𝐺𝑟𝑜𝑠𝑠	𝐿𝑜𝑎𝑛𝑠	𝑡𝑜	𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠
∗ 10000 

 
• The ratio allows to understand what the yearly expense in the P&L account is, due to 

provisions for Loan Losses 
• The range for European banks is between 20 bps and 70-80 bps 

 
3. Gross NPE Ratio: 

𝐺𝑟𝑜𝑠𝑠	𝑁𝑃𝐸	𝑅𝑎𝑡𝑖𝑜 =
𝐺𝑟𝑜𝑠𝑠	𝑁𝑃𝐸𝑠
𝑇𝑜𝑡𝑎𝑙	𝐿𝑜𝑎𝑛𝑠

 
 
• The Gross NPE Ratio does not take into account the Loan Loss Ratio 
• This is a powerful ratio because it allows to understand, from an investor perspective, 

what proportion of total loans is a NPE, disregarding provisions 
4. Net NPE Ratio: 



 

 

𝑁𝑒𝑡	𝑁𝑃𝐸	𝑅𝑎𝑡𝑖𝑜 =
𝐺𝑟𝑜𝑠𝑠	𝑁𝑃𝐸𝑠 − 𝐿𝑜𝑎𝑛	𝐿𝑜𝑠𝑠	𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑠

𝑇𝑜𝑡𝑎𝑙	𝐿𝑜𝑎𝑛𝑠
 

 
5. Texas Ratio: 

𝑇𝑒𝑥𝑎𝑠	𝑅𝑎𝑡𝑖𝑜 =
𝐺𝑟𝑜𝑠𝑠	𝑁𝑃𝐸𝑠

𝐿𝑜𝑎𝑛	𝐿𝑜𝑠𝑠	𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑠 + 𝐶𝑎𝑝𝑖𝑡𝑎𝑙
 

 
• The formula allows to understand what the bank's loss absorption capacity is, 

assuming that all the Gross NPEs will be written off 
• Banks try to keep the Texas Ratio below one, as they will still be a viable 

institution even if all of the Gross NPEs were written off 
 
BPER Banca Example 
 
Listed Banks report their earnings on a Quarterly Basis: 

• The first part of these presentations is dedicated to Asset Quality 
 
The tables below compare inflows and outflows of both UTPs and Bad Loans 

• We can notice, for instance, that in 2Q14 UTPs have decreased, but Bad Loans have 
significantly increased (probably UTPs have become Bad Loans) 

 
 
The migration rates tell us how Loans are reclassified: 

• Default Rate is the percentage of total loans shifting from in bonis to NPEs 
• Danger Rate is the percentage of total loans shifting from UTPs to Bad Loans 
• Cure Rate is the percentage of total loans shifting from UTPs to in bonis 

 

 
 

If we study the cash coverage trend, we can see that the ratio is higher for Bad Loans and lower for 
Past Due: 

• This is because banks make larger provisions for loans that will more likely default 
• In Bonis Loans also require a Cash Coverage because of a small probability that these will 

default (prudent approach) 



 

 

 
 

The Asset Quality Box is usually reported on quarterly presentations: 

 
• NPEs are broken down according to their category 
• Then, Loan Loss Provisions are calculated for each category 
• Finally, we can compute the Net exposures by subtracting the Gross Exposure and the 

Loan Loss Provisions 
 
Asset Quality, Profitability, and Capital 
 
These three elements are strictly connected with one another: 

• Indeed, poor asset quality can generate large Loan Loss Provisions, which are negative 
items on the P&L 

• If the Asset Quality is very poor, it can generate losses that have a direct Impact on Capital 
• Furthermore, Asset Quality can have an indirect impact on capital because banks may have 

low profitability and, at the same time, RWAs may be increasing. This would lead to a constant 
CET1 for higher RWAs, which reduce the capital ratios 

 
Example 
Banks’ exposures are risk-weighted by assessing the riskiness of each item to obtain Risk-Weighted 
Assets 

• Risk Weights are defined by Regulators 



 

 

• For the purpose of our example, assume that doubtful loans are risk-weighted 100% 
• Regulators are focused on capital ratios that express the level of soundness and stability of a 

bank 
 

è The most important capital ratio is the CET1 Ratio, and is calculated as the ratio between 
CET1 Capital and RWAs: 

• Regulators have provided CET1 targets to banks in the region of 10% and 11% 
 

 
 
Current Banking Sector Challenges 
 

1. Low Interest Rate Environment  
Ø The Low Interest Rate Environment (LIRE) has penalized banks core profitability and forced 

them to compete more on commission income 
• Indeed, interest income contribution to banks’ revenues has been constantly 

decreasing over the last years 
• For traditional commercial banks, the NII represents at least 50-60% of Total 

Revenues, and therefore a decrease in this line item would have a significant impact 
on the overall profitability of a bank 

• Furthermore, this situation may cause also concerns about the cost and access to 
funds, as well as concerns about asset quality 

 
è In order to sustain profitability, in the recent years, banks advised their clients to move part of 

their investments towards asset management, insurance, and other fee-based products 
• This has led to a strong improvement in commission income, with banks targeting 

on their business plans aggressive Y-o-Y growth (even 10% per annum) 
• However, since the market has moved towards fee-based products, competition has 

increased significantly and, therefore, long-term sustainability and credibility of banks’ 
projections might be at risk 

 
2. Heavy Cost Structures 
Ø Banks face very high fixed costs because of their widespread branch presence on the 

territory, especially in Southern Europe   
• For this reason, banks are trying to further invest on new technologies, also because of 

more sophisticated clients requiring a massive investment on IT 
• At the same time, banks are trying to reduce the number of branches and employees 

and substitute them with new digital platforms 
 

è There are some concerns about this shift of banks towards a more technological environment: 



 

 

• Firstly, banks would be entering in a market where there are already fintech 
incumbents, who can be seen both as a threat and an opportunity 

•  Secondly, many are concerned about the Too Big to Change problem 
• In general, banks are trying to exploit the partnership approach to drive this change 

(e.g., payments partnerships across multiple jurisdictions, Starling Bank and Funding 
Circle in the UK) 

 
3. Asset Quality 
Ø Asset Quality was one of the main problems affecting EU banks in the past few years: 

• Provisions for Loan Losses have wiped out banks’ core profitability 
• Furthermore, the coverage levels of NPLs have reached roughly 45% 

 
è Solving the asset quality issue could restore confidence in the banking industry and lead to a 

re-rating of the entire sector 
 

Ø Regarding Non-Performing Exposures, Covid-19 has led to the creation of new Non-
Performing Exposures, as well as to the delay in the collections of existing NPE: 

• This has led to related measures from the Government and a lag effect 
 

4. Capital 
Ø Capital Ratios improved in the last years following a series of extraordinary actions undertaken 

by EU banks: 
• These actions included Right Issues and Asset Disposals 
• However, much stricter requirements are and will be applied to banks in the future 
• In addition, asset quality and capital are interconnected 

 
5. Regulatory Uncertainty and Cost of Regulation 
Ø The rapidly evolving regulatory environment has led to increasing regulatory costs: 

• National and Cross-Border M&A could be a way to solve some of the identified 
issues. However, regulatory certainty is key in such transactions (e.g., ISP-UBI 
transaction, announced in Italy during Covid-19) 

• Larger banks have easier life in keeping up with regulation, while costs of regulation 
can be troublesome for smaller banks 

 
Current Trading Levels and Key Relationships 
 
Banks low profitability and asset quality currently has an impact on their market capitalization: 

• Indeed, banks are trading right now at P/BV multiples below 1 
• This means that the market value of banks equity is lower than the book value 

 
In general, the Banking sector Stock Re-Rating cannot happen without first solving the Asset 
Quality and Profitability issues 

 
𝑷
𝑻𝑩𝑽

=
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From the graph above we can see that P/TBV and ROE are positively correlated 

• It is market practice to perform a regression analysis between ROE and P/TBV in order to 
understand if some banks are under or over-valued 

 
Ø Bank 1 is trading almost at book value, meaning that investors are assuming that the cost of 

equity is slightly higher from the ROE, but does not deviate a lot from it 
 
 

1. ROE-TBV Relationship – Methodology A 
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Ø We can see that there is a Positive Correlation between the ROE and the P/TBV: 
• This relationship is studied by hedge funds and portfolio managers in the stock 

selection 
 

2. ROE-TBV Relationship – Methodology B 
Ø The price of a stock can be expressed using the stable growth DDM: 

 

𝑃; =
𝐷𝑃𝑆<
𝑘) − 𝑔

 

 
• The DPS can also be expressed as 𝑫𝑷𝑺𝟏 = 𝑬𝑷𝑺𝟏 ∗ 𝑷𝒂𝒚𝒐𝒖𝒕, thus we get: 

 

𝑃; =
𝐸𝑃𝑆< ∗ 𝑃𝑎𝑦𝑜𝑢𝑡

𝑘) − 𝑔
 

 
Ø The ROE can be defined as: 

𝑅𝑂𝐸 =
𝐸𝑃𝑆<

𝐵𝑉	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒;
 

 
• Thus, if we express the EPS as 𝑬𝑷𝑺𝟏 = 𝑹𝑶𝑬 ∗ 𝑩𝑽	𝒑𝒆𝒓	𝒔𝒉𝒂𝒓𝒆𝟎, we get: 



 

 

 

𝑃; =
𝑅𝑂𝐸 ∗ 𝐵𝑉	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒; ∗ 𝑃𝑎𝑦𝑜𝑢𝑡

𝑘) − 𝑔
 

 
è If we divide both sides of the above equation by the Book Value per share, we obtain: 

 
𝑃;

𝐵𝑉	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒;
=
𝑅𝑂𝐸 ∗ 𝑃𝑎𝑦𝑜𝑢𝑡

𝑘) − 𝑔
 

 
è If we define ROE using earnings at t=0, the above formula can be stated as follows: 

 
𝑃;

𝐵𝑉	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒;
=
𝑅𝑂𝐸 ∗ (1 + 𝑔) ∗ 𝑃𝑎𝑦𝑜𝑢𝑡

𝑘) − 𝑔
 

 
Ø From the above formula, we can see that the PBV is an increasing function of ROE, the 

stable growth rate, and the payout ratio 
• On the other hand, it is a decreasing function of the risk of a firm 

 
 

Ø If we define the growth rate as the product of ROE and one-minus the payout ratio [i.e., 𝒈 =
𝑹𝑶𝑬 ∗ (𝟏 − 𝑷𝒂𝒚𝒐𝒖𝒕)] the formula can be simplified as such: 
 

𝑷𝟎
𝑩𝑽	𝒑𝒆𝒓	𝒔𝒉𝒂𝒓𝒆𝟎

=
𝑹𝑶𝑬 − 𝒈
𝒌𝒆 − 𝒈

 

 
è The bottom-line consideration here is that if a company manages to outperform its cost of 

equity (i.e., ROE>Ke), it should trade above BV 
• It is therefore not surprising that stocks of banks with poor ROE, which are below Ke, 

are trading at P/BV multiples below 1 
 
Valuation Matrix 
 
This graphic representation is an alternative to a regression analysis, and it is used to determine 
whether a bank is over- or undervalued 

• Keep in mind that the ROE calculated must consider a sustainable Net Income 
• Therefore, it must exclude one-off expenses/income that is not assumed to be sustainable in 

the long-run 

 
 

Oliver Wyman has classified the health of banks based on their CET1 Ratio and ROE: 



 

 

• Banks with low CET1 and low ROE are considered to be in trouble because they are not 
profitable enough in order to increase CET1 to their target 

 

 
 
 
Economic Impact from Selling NPLs 
 
Removing NPEs from banks’ balance sheets has several benefits, including: 

• A reduction in RWAs 
• Potential improvements of Capital Ratios, depending on the sale price 
• Improvements on asset quality indicators and market perception 
• It leaves room for capital re-deployment on more profitable business 

 
Furthermore, selling NPLs can remove the risk of further credit deterioration and increase of 
coverage, since banks have to account for potentially less Loan Loss Provisions, consequently 
having higher profits and ROE 
 
Example: Selling NPLs at Carrying Value 

 

 



 

 

 
However, Banks may not be selling their NPEs portfolios at Carrying Value: 

 
𝐶𝑎𝑟𝑟𝑦𝑖𝑛𝑔	𝑉𝑎𝑙𝑢𝑒 = 𝑮𝒓𝒐𝒔𝒔	𝑵𝑷𝑬𝒔 ∗ (𝟏 − 𝑪𝒂𝒔𝒉	𝑪𝒐𝒗𝒆𝒓𝒂𝒈𝒆) = 𝑵𝒆𝒕	𝑵𝑷𝑬𝒔 

 
• If the Sale Price is lower than the Carrying Value, the bank will have to account for a Loss in 

the P&L 
 
However, the Loss in the P&L does not necessarily imply that the firm will have a Negative Impact 
on the Capital Ratio 

• However, if the sale price of the exposures is too low, the Capital Ratio will deteriorate 
 
Example: Selling NPLs below Carrying Value 
 

 

 
 
  



 

 

INVESTMENT FUNCTION IN FINANCIAL-SERVICES MANAGEMENT 
 
Buying and Selling Bonds is not the primary activity of most banks, however it is important to 
mention that banks do not allocate their funds only to loans for different reasons: 

• Liquidity 
• Risk 
• Diversification, including geographical diversification for smaller institutions  
• Tax Efficiency 
• Stabilize income 

 
In general, between 20% and 33% of all assets of a bank are allocated to investments in securities 
that are under management of investment officers: 

• Investments include government and corporate bonds, ABS, … 
 
Banks can invest in mainly two groups of financial assets: 

• Money Market Instruments, characterized by maturity within a year, low risk, and high 
liquidity 

• Capital Market Instruments, characterized by maturity beyond a year, high expected return 
and risk, and liquidity inversely proportional to the market volatility (the higher the volatility, the 
lower the liquidity) 

 
Popular Money Market Instruments 
 

1. Treasury Bills (T-Bills) are short-term government bonds that have a short-term maturity 
since inception: 

• T-Bills are characterized by a high degree of safety and liquidity, and could be used 
for collateral borrowing 

• T-Bills are either issued at discount or par, and the yield consists on price 
appreciation as the bill approaches maturity 

 
2. Short-Term Treasury Notes and Bonds (BTP in Italy) usually have original maturities of 

more than a year, but since they come within one year of maturity, they are considered money 
market instruments: 

• Notes have original maturities between 1 and 10 years, while Bonds have original 
maturities of more than 10 years 

• These instruments are more sensitive to interest rate movements and less 
marketable than T-Bills, with higher risk and higher returns 

• Usually, these are coupon instruments 
• These securities can be used for collateral borrowing 

 
3. Federal Agency Securities (Cassa Depositi e Prestiti in Italy) are marketable notes and 

bonds sold by agencies owned by or sponsored by the federal government (such as Fannie 
Mae or Freddie Mac in the US): 

• Even though these securities are sponsored by the government, they do not have 
explicit government guarantee, although investors believe the government would 
rescue an agency in trouble 

• Because investors believe the government would always rescue an agency in trouble, 
Agency Yields are in line, or slightly above, with those on Treasury securities, and are 
characterized by high liquidity 

• Federal Agency Securities can be used for collateral borrowing 
 



 

 

4. Certificates of Deposit 
5. Eurocurrency Deposit 
6. Banker’s Acceptances 
7. Commercial Paper 
8. Short-Term Municipal Obligations 

 
Popular Capital Markets Investment Instruments 
 

1. Treasury Notes and Bonds are government instruments with maturity of over one year (see 
Short-Term Treasury Notes and Bonds above) 

 
2. Corporate Notes and Bonds are marketable debt instruments issued by firms: 

• Corporate Notes have maturity within 5 years 
• Corporate Bonds have maturity of more than 5 years 
• These securities have higher pre-tax yields with respect to government securities 

because of higher risk 
• However, these securities can sustain banks’ income, especially during low interest 

rates periods 
• Keep in mind that the income generated by these securities is taxable 

 
Investment Maturity Strategies 
 
Once the investment officer chooses the type of securities, he believes the financial institution should 
hold, he needs to decide how to distribute those security holdings over time: 
 
We can have five different maturity distribution strategies: 

• The Ladder or Spaced-Maturity Policy 
• The Front-End Load Maturity Policy 
• The Back-End Load Maturity Policy 
• The Barbell Strategy 
• The Rate Expectation Approach 

 
1. Ladder or Spaced-Maturity Policy 
Ø The strategy is to divide the investment portfolio equally among all maturities which are 

acceptable to the investing institutions: 
• The main advantages are a reduction in investment income fluctuations, and it 

requires little management expertise 
• Furthermore, the investment strategy is flexible and allows to take advantage of other 

investment opportunities, since some securities are always rolling over into cash 

 
 



 

 

2. Front-End Load Maturity Policy 
Ø The strategy is to invest only in short-term securities: 

• This is a liquidity strategy, in order to be able to easily liquidate all securities 
• Furthermore, the strategy limits the FI exposure to rate fluctuations, which could 

create capital losses 

 
3. Back-End Load Maturity Policy 
Ø The strategy consists in investing only in long-term securities: 

• The investment strategy maximizes the income potential from security investments, 
especially if interest rates are expected to fall 

• This strategy creates an investment portfolio that also is a source of income 
 

è However, it is fundamental for the FI to have other sources of funding to satisfy short-term 
liquidity needs 

 
4. Barbell Strategy 
Ø The strategy consists in dividing security holdings into short-term and long-term securities, 

with no holdings of intermediate securities: 
• This is one of the mostly used strategies in practice because of its flexibility 
• The main advantage is that the FI can meet liquidity needs with short-term 

securities, while retaining income potential thanks to the long-term securities 

 
 

 



 

 

5. Rate Expectation Approach 
Ø The strategy consists in changing the mix of investment maturities as the interest rate 

expectations change: 
• This approach allows to maximize the potential returns 
• However, this is a high-risk strategy that heavily relies on forecasts 
• Furthermore, the banks must incur high transaction costs to switch the investment 

portfolio 
 

è For these reasons, the strategy is applied only to a limited portion of the banks’ portfolio 

 
 
 
  



 

 

LIQUIDITY AND RESERVES MANAGEMENT: STRATEGIES AND POLICIES 
 
A financial firm is considered to be liquid if it has ready access to immediately spendable funds at 
a reasonable cost, at precisely the time in which those funds are needed 

• Liquidity is fundamental for banks because of the maturity mismatch, which is also the core 
of the banking activity 

 
A financial institution’s Treasury Function has to make forecasts in order to Prevent Liquidity Risk 
and Plan for a Liquidity Rescue Plan: 

• In order to prevent Liquidity Risk, banks usually keep a liquidity buffer 
• A Liquidity Rescue Plan is a set of guidelines fundamental to keep the FI as a profit-

oriented institution in the case of a liquidity drain 
• Regulators are also interested in the Rescue Plan, which comprehend measures such as 

asset sale and central bank borrowing  

 
After 2008, Basel III introduced two liquidity ratios, that require banks to have a minimum amount of 
liquidity. 
 
The Treasury Function is fundamental because the core business of a bank is borrowing short and 
lending long, therefore the Treasures ensures that the bank has enough liquidity. 
The Treasurer must know the firm’s Net Liquidity Position and the factors affecting it: 

 
1. Supplies of Liquidity Flowing into the Financial Firm (+ Liquidity) 

• Positive changes of liabilities, such as incoming deposits and bond issuances 
• Negative changes of financial assets such as customer loan repayments or sale 

of securities 
• Sale of real assets such as real estate 
• Borrowings from the money market or Paid capital increase (increase in equity 

by shareholders) 
• Revenues from the sale of nondeposit services, such as commissions and 

dividends  
 

2. Demands on the Financial Firms for Liquidity (– Liquidity) 
• Negative changes in liabilities such as deposits withdrawal and bonds repayment 
• Positive changes in financial assets, such as new loans granted and the 

acquisition of securities 
• Acquisition of Real Assets such as Real Estate 
• Financial Costs as dividends repayments to stockholders and interest expenses  
• Non-financial Costs and Operating Expenses such as salaries and rent 
• Taxes 



 

 

These various sources of liquidity demand and supply come together to determine each financial 
firm’s Net Liquidity Position at any moment in time: 

• If the Net Liquidity Position is below zero, we have a Liquidity Deficit, while a positive Net 
Liquidity Position is called a Liquidity Surplus 
 

 
 
Liquidity Management Strategies 
 

1. Asset Liquidity Management (Asset Conversion) 
Ø This strategy consists in storing liquidity in assets, predominantly in cash and marketable 

securities: 
• When liquidity is needed, selected assets are converted into cash until all demands for 

cash are met 
 

è Liquid assets need to be: 
• Readily marketable, meaning that the cash conversion happens quickly and with no 

delay 
• Stable in Price, meaning that the market must be deep 
• Reversible, meaning that the risk of loss is limited 

 
Ø However, keep in mind that this approach is not costless because of different reasons: 

• Transaction costs 
• High liquidity implies low returns 
• Cost of foregone income once assets are sold 

 
2. Borrowed Liquidity (Liability) Management  
Ø This is a good and easy to implement strategy that consists in borrowing immediately 

spendable funds to cover all anticipated demands for liquidity: 
• The strategy allows a FI to borrow only when it needs 
• Furthermore, the FI does not need to change asset composition, and can continue 

to hold assets it is satisfied with 
• Lastly, it is a flexible strategy as banks can borrow more if they need 

 
è However, this is also one of the riskiest strategies because interest rates are volatile and 

credit availability can change 
• Indeed, FI may need to purchase liquidity when it is most difficult to do so, both in 

terms of availability and cost (e.g., Lehman Brothers) 
 

3. Balanced Liquidity Management 
Ø This strategy is a mix between the two strategies above, since part of the liquidity needs are 

satisfied by holding liquid assets, while part is satisfied through borrowings: 



 

 

• When the bank faces unexpected liquidity needs, these can be addressed by short-
term borrowing 

• On the other hand, expected or longer-term liquidity needs are forecasted and 
specifically addressed (for instance, if there is a bond expiring in two years, the 
treasurer will ensure that the cash will be available to cover it) 

 
Estimating Liquidity Needs 
 
Estimating Liquidity Needs is fundamental in order to address specific short- and long-term liquidity 
needs: 

• This can be done using two different methodologies 
 

1. Sources and Uses of Funds Approach 
Step 1 

Ø Loans and deposits must be forecasted for a given time period: 
• In order to do so, different methodologies could be adopted by the banks’ internal 

research department  
• The common practice is to break down the forecasts into three components: 

- Trend 
- Seasonality 
- Cyclicality 

 
 

Step 2 
Ø The estimated changes in loans and deposits must be calculated in order to raise cheap 

funds when a Liquidity Deficit is expected, and invest in profitable opportunities when a 
Liquidity Surplus is expected 

 
 

2. Structure of Funds Approach 
Step 1 

Ø The methodology starts with a classification of the banks’ liabilities based on liquidity 
criteria: 

• For instance, the liabilities of banks can be divided into three categories based on 
liquidity, and more liquid liabilities (hot money) should have higher liquidity coverage 



 

 

 
Step 2 

Ø Once we understand what the liquidity of the liabilities of the FI is, we can set up the Liquidity 
Reserve against them: 
 

𝑳𝒊𝒂𝒃𝒊𝒍𝒊𝒕𝒚	𝑳𝒊𝒒𝒖𝒊𝒅𝒊𝒕𝒚	𝑹𝒆𝒔𝒆𝒓𝒗𝒆 = 
0.95 ∗ (𝐻𝑜𝑡	𝑚𝑜𝑛𝑒𝑦	𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠	𝑎𝑛𝑑	𝑛𝑜𝑛	𝑑𝑒𝑝𝑜𝑠𝑖𝑡	𝑓𝑢𝑛𝑑 − 𝑙𝑒𝑔𝑎𝑙	𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠) + 
0.30 ∗ (𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑙𝑒	𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠	𝑎𝑛𝑑	𝑛𝑜𝑛	𝑑𝑒𝑝𝑜𝑠𝑖𝑡	𝑓𝑢𝑛𝑑 − 𝑙𝑒𝑔𝑎𝑙	𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠) + 
0.15 ∗ (𝑆𝑡𝑎𝑏𝑙𝑒	𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠	𝑎𝑛𝑑	𝑛𝑜𝑛	𝑑𝑒𝑝𝑜𝑠𝑖𝑡	𝑓𝑢𝑛𝑑𝑠 − 𝑙𝑒𝑔𝑎𝑙	𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠) 

 
è However, the Total Liquidity Requirement must also incorporate the fact that some good 

customers may ask for a loan: 
• Therefore, the Total Liquidity Requirement not only includes the Total Liquidity 

Reserve, but also include the necessary liquidity for new loans: 
 

𝑻𝒐𝒕𝒂𝒍	𝑳𝒊𝒒𝒖𝒊𝒅𝒊𝒕𝒚	𝑹𝒆𝒔𝒆𝒓𝒗𝒆 = 
0.95 ∗ (𝐻𝑜𝑡	𝑚𝑜𝑛𝑒𝑦	𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠	𝑎𝑛𝑑	𝑛𝑜𝑛	𝑑𝑒𝑝𝑜𝑠𝑖𝑡	𝑓𝑢𝑛𝑑 − 𝑙𝑒𝑔𝑎𝑙	𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠) + 
0.30 ∗ (𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑙𝑒	𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠	𝑎𝑛𝑑	𝑛𝑜𝑛	𝑑𝑒𝑝𝑜𝑠𝑖𝑡	𝑓𝑢𝑛𝑑 − 𝑙𝑒𝑔𝑎𝑙	𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠) + 

0.15 ∗ (𝑆𝑡𝑎𝑏𝑙𝑒	𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠	𝑎𝑛𝑑	𝑛𝑜𝑛	𝑑𝑒𝑝𝑜𝑠𝑖𝑡	𝑓𝑢𝑛𝑑𝑠 − 𝑙𝑒𝑔𝑎𝑙	𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠) + 
1 ∗ (𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙	𝑙𝑜𝑎𝑛𝑠	𝑜𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 − 𝐴𝑐𝑡𝑢𝑎𝑙	𝑙𝑜𝑎𝑛𝑠	𝑜𝑢𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔) 

 
Ø In general, estimating liquidity needs is not easy and, for this reason, scenario analysis is 

frequently adopted (also for stress tests): 
• The expected liquidity requirement is indeed calculated through probability weighting 

 
 
 
 
 
 

 
 

3. Liquidity Indicator Approach 
Ø This method estimates liquidity needs based upon experience and industry averages. The 

indicators usually adopted are: 
• Cash Position Indicator 

𝐶𝑎𝑠ℎ	𝑃𝑜𝑠𝑖𝑡𝑖𝑜𝑛	𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 =
𝐶𝑎𝑠ℎ

𝑇𝑜𝑡𝑎𝑙	𝐴𝑠𝑠𝑒𝑡𝑠
 

 
• Liquid Securities Indicator 

𝐿𝑖𝑞𝑢𝑖𝑑	𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠	𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 =
𝐶𝑎𝑠ℎ	𝑎𝑛𝑑	𝐶𝑎𝑠ℎ	𝑙𝑖𝑘𝑒	𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠

𝑇𝑜𝑡𝑎𝑙	𝐴𝑠𝑠𝑒𝑡𝑠
 

 
è However, using industry averages may be misleading because factors like size, geographical 

presence, business model… must be considered to assess the soundness of the liquidity 
position. Furthermore, an appropriate peer set must also be identified 

Ø This methodology is never used as a main methodology, but it is utilized only to check the 
main one 



 

 

ANALYSIS OF BANKS’ FINANCIAL STATEMENTS 
 
The key stakeholders of a bank include: 
 
- Regulators, as they review FSs 
- Investors (debt and equity) 
- Auditors 
- Equity Research Analysts 

- Investment Banks and Advisors 
- Competitors 
- Clients, as they want to understand the 
soundness of the bank 

  
Return on Equity  
 
When analyzing financial statements, the ROE is one of the most synthetic measures to assess 
performance and returns for banks’ stakeholders: 

• The ROE is a function of several factors and basing our assessment of a bank on ROE may 
be misleading 

 
Indeed, ROE should be seen as an immediate benchmark communication tool between banks and 
markets: 

• However, it should not be used to assess the quality, soundness, and performance of a bank 
 
The main limits of ROE are: 

• Banks’ riskiness, which is not part of the equation 
• It might include extraordinary and non-recurring items (both positive and negative) 
• It depends on banks’ assessment of credit quality, since lower loan loss provisions drive 

higher ROE, but lower loans loss provisions do not mean better asset quality 
• It has a limited time horizon and therefore it does not indicate sustainable profitability 

 
Analyzing Financial Statements 
 
When analyzing financial statements, we must decide whether to use Consolidated or Parent 
Company Accounts: 

• The choice depends on the objectives of the analysis 
 
In general, to gather a comprehensive understanding of the financial performance and situation of a 
banking group, consolidated accounts need to be used as a base for the analysis 
 
Banks Balance Sheets will give information about different aspects of a bank, such as: 

• Funding 
• Lending 
• Finance and Investment Function 
• Financial Services such as Payments and Advisory 
• Stakes 

 
Key Principles for Preparing Financial Statements 
 
The International Accounting Standards Board (IASB) is an independent body in charge of 
developing and updating international accounting principles (IAS and IFRS): 

• Regulation (EC) 1606/2002 regards the implementation of these standards at the European 
level 

• Art. 5 of the Regulation states that member states could decide a different application 
perimeter of the accounting principles with respect to the ones outlined by Art. 4 



 

 

In Italy, the Law Decree 38/2005 establishes that IAS/IFRS must be adopted by: 
• Publicly traded companies 
• Companies issuing financial instruments sold to the public 
• Banks and Financial Intermediaries 
• Insurance Companies, with the exception of insurance companies that have no publicly listed 

instruments in the regulated European markets and that do not prepare consolidated accounts 
• Smaller companies are exempted from preparing financial statements according to IAS/IFRS 

(for instance, firms authorized to prepare an abbreviated from of their financial statements are 
exempted) 

 
Bank of Italy Circular 262/2005 sets all the necessary instructions for the preparation of financial 
statements: 

• It includes all the compulsory financial statements forms, as well as contents of the notes to 
the financial statements 

• Furthermore, the circular also includes the Items’ codes 
 
Here below we can find a standard index of an annual report of banks: 

 
 

• Notes are extremely important because they include further disclosures about qualitative 
information of B/S and P&L accounts  

• Management Report on operations should be the starting point of the analysis, in order to 
understand the business model of a bank. Furthermore, it also includes information about the 
period between End of the Year and time of publication 

 
When approaching the analysis of a bank, we should follow four main steps: 

• Understand the banks’ business model, which is going to be different if the bank is a 
commercial bank, investment bank, universal bank… 

• Analyze the main items (loan book, commission income …) and the historical trends of the 
bank, based on their business model 

• Perform a KPIs analysis, in order to understand profitability, capital, asset quality… 
• Perform a benchmarking analysis with respect to the peers 

 
Once all of the above statements have been completed, the stakeholder should have a clear 
understanding of the bank’s financial situation and performance 
 
 
 



 

 

Balance Sheet 

 
 
The B/S provides us with a snapshot of the banks’ situation at a point in time: 

• In particular, it provides information about sources and uses of funds 
• On the other hand, the P&L will provide information about how the bank used its funds 

 
The main limitation of the B/S is that it does not include all of the banks’ items and exposure: 

• Indeed, there are elements that are not included, namely the Off-Balance Sheet Items 
• Depending on the banks’ business model, off-balance sheet items might be more or less 

relevant and could include Assets Under Management, Credit Guarantees… 
 
In order to approach the analysis of the B/S, we should divide each line by Total Assets: 

• This allows us to have a preliminary understanding of the banks’ business model 
• In addition, the amount of total assets can give us an idea of the bank’s size, which however 

is not a measure of banks’ important in the Financial System 
 

 On the asset side, we can see that the 
most important assets are loans and 
advances with customers 
 
we can notice that the bank also holds 
a large portion of its assets in 
financial assets pertaining to 
insurance companies 
 
We can deduce that this must be a 
large and diversified banking 
group, active mainly as commercial 
bank, but also providing insurance 
services 

 On the Liability/Equity side, the largest 
amount of liabilities is towards 
customers (deposits) and other 
Banks (interbank loans) 
 
The bank also has outstanding 
marketable securities, thus showing 
once again that it is a large institution 
 
There are financial liabilities 
pertaining to insurance companies 
outstanding 
 
The sum of the grey lines is the 
Shareholders’ Equity.  
 

 



 

 

Balance Sheet Reclassification Methodology 
The B/S can be reclassified in several ways to take into account the different objectives and 
perspectives of the stakeholders analyzing the document 
 
One of the most common methodologies to reclassify B/S is into Interest Earning Assets and 
Interest-Bearing Liabilities  

• Assets that generate income are thus separated from those not generating income 
• Symmetrically, liabilities not bearing a financial cost are separated from those that have a cost 

for the bank 
 

 
 
A further potential refinement would be including remunerated cash in IEA and non-
remunerated cash into Non-Interest Earning Assets 
 

 
 
 
 



 

 

The first check is to analyze how IEA are financed, since the spread between IEA and IBL is a key 
component for banks’ income generation capacity 

• In our example, Interest Earning Assets are financed through Interest Bearing Liabilities 
and Equity 

• Furthermore, most of the IEA of the bank are composed by loans to customers, financial 
assets (such as insurance assets) and equity investments 

• Very likely, the bank in the example is active in the traditional banking sector and, when 
assessing the bank, credit function and finance will be the key area of scrutiny 

 

  
 
It is important to always keep in mind that loans to customers are presented in the B/S on a net 
basis, meaning that the Loan Loss Reserve is netted out both on performing exposures and on 
non-performing exposures 
 
The notes to the consolidated financial statements can be analyzed in order to obtain further 
details about the loan book of the bank, such as: 

• Loan Geographical Breakdown, which could be useful to see in which geographical areas 
the bank is active, and if there are concerns about the economic situation of the regions in 
which the bank is active 

• Loan Breakdown by Client, thus dividing the clientele in retail, SMEs, large corporates… 
• Loan Breakdown by Product, such as mortgages, consumer credit… 
• Loan by Sector, such as manufacturing, travel industry… 

 
Customer Loans reported in the B/S do not take into account any other Off-Balance Sheet 
exposure that the bank might have: 

• Therefore, once the banks’ business model has been identified, it might be relevant to also 
analyze the Off-Balance Sheet activities 

 
Interest-Bearing Liabilities: Key Components 
 
Banks usually finance their activities through three different funding channels: 

• From Retail Customers (Due to customers / Customer Deposits) 
• From other Banks (Due to banks / Interbank Funding) 
• From the Wholesale Market (Securities Issued) 

 

 



 

 

Customer Deposits are one of the most important indicators of bank’s funding strategy, and they 
generally include current accounts and time deposits: 

• Usually, these are a stable source of funding 
• However, the cost of funding may vary depending on the type of deposit 

 
The evolution of customer deposits line item is an important indicator to assess bank’s reputation and 
reliance on the retail market 

• During the 2007-2009 financial crisis, certain financial institutions have lost more than 25%-
30% of the customer deposits in a short period of time 

• When the market believes that a bank is in trouble, or when panic spreads, we might see bank 
runs 

 
Interbank Funding is an indicator of how much the bank relies on funding provided by other banks: 

• Keep in mind that this is a less stable source of funding compared to customer deposits, and 
it usually is short-term 

• During the Financial Crisis, the interbank funding was close to zero, given the lack of 
confidence among financial institutions 

 
Securities Issued are debt securities issued by the bank on the market and subscribed by investors: 

• Securities Issued usually have a higher cost of funding compared to the other two sources of 
funding 

• Usually, these are medium term sources of funding 
 
Profit and Loss Account 
 
The P&L measures the bank’s ability to optimize sources and uses of funds 

• Furthermore, by analyzing the composition of the Gross Income, we are also able to 
understand more about the banks’ business model 

 

 
 
The P&L can also be reclassified using a vertical structure, starting from Revenues until Net Profits: 

• Regarding the business model, traditional banks will probably earn the largest portion of their 
income as Net Interest Income 

• On the other hand, Investment Banks and Private Banks will probably have a Total 
Operating Income mainly driven by Fees and Commissions Income, as well as Trading Profits 



 

 

 
 
  



 

 

ANALYSIS OF BANKS’ FINANCIAL STATEMENTS (RATIOS) 
 
Business Model and Profitability Ratios 
 
Income Weights ratios:  

 

 

 
 

The Loan to Deposit ratio (LD ratio) tells us how many loans have been issued, given the bank’s 
total funding 

 
 
The Interest Spread (Net Interest Margin) tells us what it the difference between the positive yield on 
assets and the negative yield on liabilities: 

 
𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝑆𝑝𝑟𝑒𝑎𝑑 = 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒	𝑌𝑖𝑒𝑙𝑑	𝑜𝑛	𝐴𝑠𝑠𝑒𝑡𝑠 − 𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒	𝑌𝑖𝑒𝑙𝑑	𝑜𝑛	𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 

 
Where: 

 
 
The Net Yield on Assets tells us the percentage of Net Operating Income with respect to Total 
Assets: 

 
 
The Cost Income Ratio tells us the proportion of Operating expenses, either inclusive or exclusive of 
D&As, with respect to the Total Operating Income: 



 

 

 
The Extraordinary Contribution Ratio tells us the impact of non-operating activities with respect to 
the Net Operating Income: 

 
 
The Tax Impact tells us the impact of taxes on the total bank’s income: 

 
 
The Tangible Shareholders’ Equity is not a KPI, but it is useful to calculate other ratios, and is given 
by the difference between shareholders’ equity and intangibles 

 
 
The Pre-Provisions Profit is not a KPI, but tells us the Income of a bank before it accounts for the 
Loan Loss Provision: 

• Applying the specific bank or country tax rate would result in a Pre-Provision Profit, post tax 

 
 
The ROE is generally calculated as the Net Income over the Total Equity, however it can take different 
forms that tell us more information about the bank: 

 

 

 

 

 



 

 

 
 
The ROA is generally calculated as Net Income over Total Assets but, similarly to the ROE, it can take 
different forms according to the Total Assets we are considering: 

 

 

 
 

In particular, the Return on Risk Weighted Assets is particularly important on certain credit 
processes, where the bank would like to ensure that the return generated by the exposure will be 
above bank’s target capital 
 
Capital and Leverage Ratios 
 
Regulatory Capital Ratios: 

 

 

 
 
Capital Composition Ratios: 

 

 
 
The RWA Density ratio tells us how much a bank’s RWAs compare to the Total Assets: 



 

 

 
 
 
Leverage can be computed in different ways: 

 

  

  
 

• In particular, the fourth methodology was introduced by Basel III in order to take into 
consideration the risk-adjusted exposures 

 
Asset Quality Ratios 
 
The Cash Coverage Ratio tells us what part of the Gross Non-Performing Exposure has already 
been expensed through the Loan Loss Reserve: 

• The ratio can be calculated for each class of NPEs, as well as for the total NPEs 
• The ratio can also be calculated for in-bonis exposures, even though it is less meaningful 

 

 
 
The Gross NPE Ratio tells us the proportion of NPEs, inclusive of the loan loss reserve, with respect 
to the Gross Loans Portfolio: 

• Gross Loans are equal to the sum of Net Customer Loans and the Loan Loss Reserve for 
both NPE and in-bonis loans 

• Recall that Gross NPEs refer to the total amount of NPEs, inclusive of the Reserve 
• The ratio can be calculated for each class of NPE, as well as for the total NPEs 

 
 
The Net NPE Ratio tells us the proportion of Net NPEs with respect to the Net Loans 

• The ratio can be calculated for both each class of NPE, as well as the total NPEs 



 

 

 
 
The Cost of Risk Ratio tells us how many expenses, in basis points, the bank incurs because of 
provisions for bad loans, with respect to the total loan portfolio: 

 

𝐶𝑜𝑠𝑡	𝑜𝑓	𝑅𝑖𝑠𝑘 =
𝐿𝑜𝑎𝑛	𝐿𝑜𝑠𝑠	𝑃𝑟𝑜𝑣𝑖𝑠𝑖𝑜𝑛	(𝑃&𝐿)

𝐺𝑟𝑜𝑠𝑠	𝐿𝑜𝑎𝑛𝑠
∗ 10,000 

 
The Texas ratio tells if the bank is able to completely cover the write-off of its gross NPE exposures 
with its Tangible Equity and the Loans Loss Reserve: 

• If the ratio is smaller than one, it means that if all the NPEs of the bank were written-off, the 
bank would still be able to survive 
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INTEREST RATE RISK 
 
The major objective of a bank’s management is to increase the returns for its owners, however, this 
comes at the cost of increased risk, mainly: 

• Interest rate risk, deriving from the maturity mismatch of assets and liabilities and their 
duration 

• Market risk, deriving from the changes in the banks’ trading books 
 
For each risk, we want to quantify and understand how to mitigate them: 

• Measuring both risks require valuation of a bank’s portfolio at market value 
 
Duration-Gap Model 
 
The Duration-Gap Model is a market value-based model for managing the exposure of the bank to 
interest rate risk: 

• The main idea is viewing a bank’s assets and liabilities as fixed income instruments 
 
This is important for the bank’s equity holders because, due to the accounting identity, we can 
write the value of equity as the difference between the value of assets and liabilities: 

𝐸 = 𝐴 − 𝐿 
 

• Equity holders are holding a portfolio of fixed income securities, such as long consumer 
loans and short time deposits 

• Therefore, the change in equity after a change in the interest rates is given by the 
difference between the changes in assets and liabilities 

 
∆𝑬 = ∆𝑨 − ∆𝑳 

 
Fixed-Income Instruments 
 
Straight Bond 
 
A straight (plain vanilla or bullet) bond is a security corresponding to a borrowing agreement where 
the borrower sells a bond to the lender for an amount of cash: 

• The issuer then makes specific payments (coupon payments) to the holder at specific dates 
(coupon payment schedule) 

• The issuer extinguishes the debt by paying the holder the bond par value when the bond 
expires 

 
When the payments are fixed at settlement, the bond is a fixed income security. 
When the payments depend on some economic variables that may fluctuate over time, the bond is a 
variable income security 
 
Amortization is one possible complication in bonds valuation: 

• We call these bonds amortizing / sinkable bonds 
• Indeed, when the principal is not repaid in full at maturity, we see that bonds gradually repay 

the principal over time according to a pre-specified amortization schedule 
 
Provided the coupon is fixed, these continue to be fixed-income securities, although cash flows 
reflect coupon payments on a decreasing face value, as well as principal repayments 



 

 

 
 

Often used amortizing schemes prescribe either equal instalments (French Type) or principal 
repayments (Italian Type)  
 
Typically, loans are amortized since the principal is repaid over time, however some types of bonds in 
banks’ balance sheets are not: 

• Bullet Loans are zero-coupon bonds that require the principal amount repayment at maturity 
• Interest-only Loans are fixed-coupon bonds that require principal amount repayment at 

maturity plus interest payments during the life of the loan 
 
Remarks 

1. The loan interest rate is used as discount factor at loan origination, and makes the market 
value of the loan equal to the principal 

2. Changes in the interest rate after origination would not affect the instalments, which are 
determined in the loan contract, but rather the loan market value via the discount factor: 

• As it happens for bonds, an increase in the interest rate means a reduction in the loan 
value 

 
Measuring Interest Rate Risk 
 
The relationship between a bond’s price and interest rate is negative and convex: 

• The convexity derives from the fact that we compound the interest rate geometrically 
 
For a fixed maturity loan, the Price-Interest Rate curve increases with the coupon rate: 

• Evidence shows that prices for high coupon bonds are less sensitive to interest rate changes 
than those of low coupon 

 
 



 

 

For a fixed coupon, the Price-Interest Rate curve becomes steeper with maturity 
• The higher the maturity of the bond, the more it’s value will be affected by changes in the 

interest rate (recall geometric compounding) 

 
 
To summarize 
 

1. There is an Inverse Relationship between interest rates and bonds prices 
 

2. The relationship between bonds prices and rates is Convex, indeed an increase in the 
interest rate results in a smaller price decline than the price gain associated with a 
decrease of equal magnitude in the interest rate 
 

3. Prices for long maturities are more sensitive to interest rate changes than those of short 
maturities because of the geometric compounding of the discount factors 
 

4. Prices for high coupon bonds are less sensitive to interest rate changes than those of low 
coupon 
 

5. Prices for high interest rate bonds are less sensitive to interest rate changes than those of 
low interest rate bonds 
 

è In order to understand how bond prices vary when interest rates change, we use Duration 
 
Macaulay Duration 
 
The Duration is a weighted average of cash flow payment dates, where the weights are 
proportional to the Present Value of each cash flow: 

 

𝐷𝑢𝑟 =
∑ 𝐶𝐹7 ∗ 𝑡
(1 + 𝑅)7
𝑃𝑟𝑖𝑐𝑒

 
 

• Therefore, we say that the Duration is the effective maturity of a bond 
• For ZCBs, the duration is simply equal to the maturity of the bond 

 
Properties of duration: 

• The Duration decreases with the interest rate 
• The Duration decreases with the coupon 



 

 

• Duration usually increases with maturity, but at a decreasing rate (this is not the case for 
deep discount bonds, which have a coupon rate much lower than the interest rate) 

 
è Duration is used to measure the sensitivity of a bond’s price to changes in interest rates 

 
The derivative of the price with respect to the interest rate is given by: 

 

𝑑𝑃
𝑑𝑅

= −
𝑃 ∗ 𝐷
1 + 𝑅

↔
Δ𝑃
𝑃
Δ𝑅
1 + 𝑅

= −𝐷𝑢𝑟 

 
• Therefore, the duration measures the interest rate elasticity of the security’s price to small 

interest rate changes 
 
 
The above formula can be rearranged as: 

 
Δ𝑃
𝑃
= −

𝐷
1 + 𝑅

∗ Δ𝑅 
 
Where 𝑫/(𝟏 + 𝑹) is called modified duration 
 

è Thus, multiplying the Modified Duration by the change in interest rates gives a measure of a 
bond’s percentage price change 
 

è Multiplying the Modified Duration by the bond price yields the dollar duration, which is the 
local slope of the Price-Interest Rate curve 

 
Δ𝑃
Δ𝑅

= −𝑀𝐷 ∗ 𝑃 
Remarks: 
 
1. For a given change in interest rates, according to the duration formula, bond prices are 

inversely related to their modified duration: 
• Indeed, long duration securities suffer a larger loss when interest rates increase 
• Symmetrically, long duration securities experience larger gains when interest rates 

decrease 
 

2. According to the duration formula, gains and losses are symmetric, even though we have 
seen that this is not necessarily true due to the convexity of the Price-Interest Rate 
relationship 
 

3. With m payments per year, the modified duration formula becomes as such: 
 

𝑀𝑜𝑑𝑖𝑓𝑖𝑒𝑑	𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛 =
𝐷

1 + 𝑅
𝑚

 

 
 
  



 

 

INTEREST RATE RISK (DURATION GAP MODEL) 
 
Interest rate risk is not managed solely at an individual level, but must also be managed at a 
portfolio level: 

• Consider a portfolio with n assets (or liabilities), each of which is a fixed-income security 
with Duration 𝑫𝒊𝑨 (or 𝐷&B	in the case of liabilities) 

 
The weight of each security in the portfolio is given by the ratio of the market value of the 
individual security over the market value of the whole portfolio: 

 

𝑋&C =
𝑉&C

∑𝑉&C
 

 
The Macaulay Duration of a portfolio of assets (or liabilities) it the market value weighted average 
of the individual durations of the assets (or liabilities): 

 
𝐷C =�𝑋&C𝐷&C =𝑋<C𝐷<C +⋯+ 𝑋$C𝐷$C 

 
è Keep in mind that this is an approximation of the portfolio duration: 

• Indeed, in order to hold true exactly, one needs all securities’ cash flows to be 
synchronized (e.g., all semi-annual payments should be in six months) 

• However, the equation is useful because it allows us to build a portfolio duration 
starting from individual durations instead of figuring out the portfolio cash flow 
stream and use it to compute duration 

 
Once calculated the Duration of a portfolio, it will still be possible to calculate the change the portfolio 
value after a change in the interest rates with the same equations as above: 

 
∆𝐴
𝐴
= −𝐷C ∗

∆𝑅
1 + 𝑅

	 
 

è When securities differ in their YTM (for instance, when term structure of interest rates is not 
flat), the portfolio duration measures the change in the portfolio value when interest rates 
change so that all YTMs experience a parallel shift 

 
Duration Gap Model 
 
The change in the market value of equity for a change in interest rates can be calculated as: 

∆𝐸 = −[𝐷C − 𝐷B ∗ 𝑘] ∗ 𝐴 ∗
∆𝑅
1 + 𝑅

 
 

• Where k is the bank leverage, which gives the proportion of the borrowed funds used to fund 
the asset portfolio: 

𝒌 =
𝑳
𝑨

 
 
According to the Duration Gap Model equation, the effect of changes in interest rates on equity 
holders has three components: 

 



 

 

1. The leverage adjusted Duration Gap �𝐷C − 𝐷B ∗
B
C
� in years, which is the degree of 

maturity mismatch in the balance sheet: 
• The larger the gap in absolute terms, the more exposed the bank is to interest rate risk 
• When it is positive, equity holders lose when interest rates increase 

 
2. The bank size in terms of dollar value of assets, since the larger the bank’s scale, the 

larger the dollar size exposure to interest rate shocks 
 

3. The interest rate shock size, ∆𝑅/	(1 + 𝑅), since the bank’s exposure will be larger, the 
larger the shock 

 
The Duration Gap Model equation provides the bank’s manager with a benchmark measure of the 
bank’s equity performance for various interest rate changes: 

• Indeed, it can be used to identify changes on the bank’s balance sheet to immunize the 
bank against interest rate risk 

 
In the extreme case of perfect immunization, the duration gap can be reduced to zero, so that: 

∆𝐸 = −[0] ∗ 𝐴 ∗
∆𝑅
1 + 𝑅

= 0 
 
The Duration Gap Model equation also gives an important insight about the importance of leverage, 
since the bank manager should not directly set 𝑫𝑨 = 𝑫𝑳: 

• Indeed, doing so could make the bank even more sensitive to interest rate risk 
 
On the other hand, the bank manager should set 𝑫𝑨 = 𝑫𝑳 ∗ 𝒌: 

• This allows the bank manager to immunize the bank from interest rate risk 
• The manager can achieve this situation by either changing the Duration of Assets or Liabilities 
• Furthermore, another possible way is changing the leverage of the bank 

 
Dynamic Rebalancing 
 
So far, we have assumed that interest rates change only once: 

• However, interest rates can change at any point during the holding period 
 
Assume that the bank manager has achieved a zero-duration gap when interest rates increase, so 
that the effect on equity is negligible: 

• However, at the new rates, bond prices and their durations will be different 
• Therefore, the manager will have to re-immunize in order to protect the bank from a further 

change in interest rates 
 
In this sense, immunization is a dynamic strategy, since bank managers should continuously 
rebalance the portfolio: 

• In practice, continuous rebalancing can be costly because of transaction costs 
• For this reason, managers rebalance at discrete intervals, or opt for cheaper off-balance 

sheet immunization 
 
Convexity 
 
The bond convexity implies that, as interest rate shocks get larger, the error in the duration model 
increases: 

• Indeed, the duration model underpredicts the bond price increase when rates decrease 



 

 

• Symmetrically, the duration model overpredicts the bond price decrease when rate increase 
 
In some sense, the duration model is pessimistic 
 
A better approximation can be obtained correcting the duration model with the convexity adjustment 
�𝟏
𝟐
	 ∗ 𝑪𝑿 ∗ (∆𝑹)𝟐�, which simply is the second order Taylor expansion: 

 
∆𝑷
𝑷
= −𝑫𝑼𝑹 ∗

∆𝑹
(𝟏 + 𝑹)

+
𝟏
𝟐
∗ 𝑪𝑿 ∗ (∆𝑹)𝟐 

 
Where CX is going to be equal to: 

 

𝐶𝑋 =
1

𝑃 ∗ �1 + 𝑅
𝑚�

F ∗�𝑃𝑉7 ∗ 𝑡 ∗ �𝑡 +
1
𝑚�

 

 
Example 

 

 
 

 
  



 

 

RISK MANAGEMENT USING DERIVATIVES (FUTURES) 
 
Bank managers can insulate the balance sheet against interest rate risk by reducing the absolute 
value of the duration gap (i.e., decrease |𝐷C − 𝐷B ∗ 𝑘|) 
 
However, bank managers also have the option to hedge interest rate risk using derivatives such as: 

• Forwards and Futures 
• Options 
• Swaps 

 
In general, we can see that swaps are the most common type of derivative contract used for hedging 
purposes by banks  

• Futures and Options follow and have a similar market share 
• Credit Derivatives are the least common type of derivatives used by banks 

 
Derivatives are mainly used by US banks to hedge interest rate risk, however they are also quite 
popular in order to hedge foreign exchange risk 
 
At the end of Q2 2018, the total US market cap was around 30 trillion, which is around 50% of the total 
market capitalization: 

• At the same time, derivative contracts had a total economic value of $200 trillion, just for the 
banking sector (N° of Contracts x Price of underlying asset)  

• This means that derivatives are extremely important economically 
 
Forward Contract is an agreement between a buyer (long position) and a seller (short position) at 
the present time (settlement date) to exchange the underlying asset at a specific future time 
(maturity or delivery date) for cash (forward price) 

• T is the maturity of the contract 
• If the underlying asset is a bond, then the maturity of the bond must be greater than the 

maturity of the contract 
 

 
 

Forwards are bilateral (decentralized or OTC) contracts which are subject to high default risk 
• Furthermore, we can define them as a zero-sum-game since the loss of one party is equal to 

the gain of the other 
 
Future Contracts are very similar to forward contracts, with the only difference that they are 
exchanged through a centralized exchange. The main differences are: 

• Standardization, since underlying, maturity, contract size, trading hours, delivery 
arrangements, are decided by the exchange 



 

 

• Marking-to-market on a daily basis, in order to reflect changes in the value of the contract 
• Little Counterparty Risk since the exchange acts as a counterparty to both parties 

- This risk is eliminated by means of the margins system, whereby cash settlements 
occur between buyer and seller on a daily basis to reflect changes in the value of the 
contract 

 
Banks can use forwards/futures for two main purposes: 

• Micro-hedging, which means hedging interest rate risk of an individual bond 
• Macro-hedging, which means hedging the entire balance sheet duration gap 

 
Micro-hedging 
 
Assume that we hold one bond with maturity N at price B, and we are worried about an increase in 
interest rate at the end of this month (T): 

• Indeed, recall that, after an increase in interest rate, the bond value will fall 
 
Forward Hedging (short hedge) consists in selling the bond forward with maturity T for a price 𝑃G: 

• Therefore, buying the bond and selling the forward allows to neutralize the position and 
make the bond insensitive to interest rate movements 

 
𝐵" − 𝐵7H; + 𝑃G − 𝐵" = 𝑷𝑭 −𝑩 

 

 
 

Keep in mind that, in this example: 
• The forward maturity is deliberately short in order to ignore the time value of money between 

settlement and maturity, which otherwise would change the value of the spot position (and 
not the forward) 

• We rule out pricing issues, but in reality, there exist a mechanism that ensures that riskless 
profits cannot arise 

• We may be worried about what happens to interest rates over a certain period, and not only at 
a specific date 

 
In order to address the last point, we can consider a futures contract because price changes are 
marked-to-market any day between 0 and T 

• Therefore, one can attach a change in value to a future position, similar to the change in value 
to the underlying position 

 



 

 

 
 
When traders hold a future contract and want to earn the profit on it, they must take and offsetting 
short position in the futures: 

• Therefore, at maturity, the trader will take delivery of the old contract and he will pay the strike 
price ($40.5) to the counterparty 

• Furthermore, the trader will also deliver the underlying asset to the counterparty of the short 
position for the offsetting contract strike price ($41.25) 

• In the end, he will earn a profit of ($42.25 – $40.5)=$0.75 
 
This exercise shows how changes in futures price can be cashed in 
 
Hedging interest rate risk 
 
Hedging interest rate risk means taking a future position prior that bond and futures prices change: 

• In order to do so, we can use a duration approximation for the expected change in the bond 
price following a change in the interest rate 

 

∆𝐵 = −𝐷 ∗ 𝐵 ∗
∆𝑅
1 + 𝑅

 
 
Regarding the futures position, the change in value also depends on how the underlying bond value 
changes: 

• If we let 𝑵𝑭 be the number of futures contracts, a trader can either have a long (𝑁G > 0) or 
short (𝑁G < 0) positionThe value of the futures position therefore is: 

𝐹 = 𝑁G ∗ 𝑃G 
 

è Hence, the change in the value of the futures position will depend on the duration of the 
underlying bond, 𝐷G: 

∆𝐹 = −𝐷G ∗ 𝑁G ∗ 𝑃G ∗
∆𝑅
1 + 𝑅

 
 

• Keep in mind that the underlying bond is not necessarily the same bond to be hedged 
 

è In order to immunize the spot position, we are after a futures position such that: 
 

∆𝑩 + ∆𝑭 = 𝟎 
 

→ �−𝐷 ∗ 𝐵 ∗
∆𝑅
1 + 𝑅

� + �−𝐷G ∗ 𝑁G ∗ 𝑃G ∗
∆𝑅
1 + 𝑅

� = 0 
 
 

è If we want to find the number of futures contracts needed to immunize the portfolio: 
 

𝑁G = −
(𝐷C − 𝑘𝐷B) ∗ 𝐴

𝐷G ∗ 𝑃G
 



 

 

 
• Therefore, a positive duration gap will be hedged using a short futures hedge 
• Symmetrically, a negative duration gap is hedged using a long futures hedge 

 
Interest Rates Futures on US Treasuries 

 
 
Macro-hedging 
 
For macro-hedging, bank managers follow the same logic, by setting the change in equity equal to the 
change in value of the futures contracts: 

 
∆𝐸 + ∆𝐹 = 0 

 
è Then, it is possible to compute then number of contracts the company needs to enter into by 

simply setting: 

𝑁G = −
(𝐷C + 𝑘𝐷B) ∗ 𝐴

𝐷G ∗ 𝑃G
 

 
Basis Risk 
 
So far, we have assumed that the term structure of interest rates is flat, however bonds actually 
differ in their YTMs and IRRs 

• In this case, interest rates on spot and futures position may not be perfectly correlated (basis 
risk) 

• Hence, we can change the equation for the change it the futures value as: 
 

∆G= −𝐷G ∗ 𝑁G ∗ 𝑃G ∗
∆𝑅G
1 + 𝑅G

 

 
è Hence, immunization is achieved in the same way as before, by setting 𝑁G such that ∆𝐸 +

∆𝐹 = 0	 (macro-hedging) or that ∆𝐵 + ∆𝐹 = 0 (micro-hedging) 
 
For micro-hedging, the number of futures contracts will be given by: 

 

𝑁G = −
(𝐷C + 𝑘𝐷B) ∗ 𝐴
𝐷G ∗ 𝑃G ∗ 𝒃𝒓

 

 
Where br is equal to: 

𝑏𝑟 =
∆𝑅G
∆𝑅

∗
1 + 𝑅
1 + 𝑅G

 



 

 

 
• br is the basis risk adjustment, which is derived from past history 
• The basis risk adjustment is used to investigate the relation between %changes in 

YTM of the bond underlying the futures contract, and the YTM on spot bonds 
• The adjustment is calculated by running an OLS regression  

 
 



 

 

RISK MANAGEMENT USING DERIVATIVES (OPTIONS) 
 
A European Call Option contract entails the right to buy the underlying asset for a certain price 
(exercise/strike price), which is fixed at the present time (settlement date) for a certain future time 
(maturity/expiration date) 

• The purchase of the right requires an upfront payment at date 0 (premium) 
• European options can be exercised only at maturity 
• American options can be exercised anytime until expiration 

 
A European Put Option contract entails the right to sell the underlying asset for a certain price 
(exercise/strike price), which is fixed at the present time (settlement date) for a certain future time 
(maturity/expiration date) 
 
The main differences with forwards/futures are: 

• Options are a right to buy or sell rather than an obligation (futures) 
• Options carry a premium that is paid upfront by the buyers, while for futures cash is received 

at maturity 
 

è This implies that profits are non-linear for options 
 
Exchange-traded options, like futures, inherit the features of standardization and marking-to-
market: 

• The only different is the absence of a margin system, since premiums are paid at settlement 
• Naked option positions (sell call/ buy put without having the underlying asset) usually 

require collaterals. However Naked strategies reflect speculative reasons rather than 
hedging needs 

 
Options 
 
The buyer of a call will exercise the right if the bond value at maturity is higher than the strike price: 

• In this case, the profit will be the spread between the value at T and the strike price, minus the 
premium paid at origination 

• If the price at maturity is lower than the strike price, the holder will not exercise the option and 
will incur a loss equal to the premium 

 
𝑃𝑟𝑜𝑓𝑖𝑡 = (𝐵𝑜𝑛𝑑	𝑣𝑎𝑙𝑢𝑒	𝑎𝑡	𝑇 − 𝑆𝑡𝑟𝑖𝑘𝑒) − 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 

 
𝑂𝑛𝑙𝑦	𝑖𝑓	𝐵𝑜𝑛𝑑	𝑣𝑎𝑙𝑢𝑒	𝑎𝑡	𝑇 ≥ 𝑆𝑡𝑟𝑖𝑘𝑒 

 
𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒: 𝐿𝑜𝑠𝑠 = −𝑃𝑟𝑒𝑚𝑖𝑢𝑚 

 
The buyer of a put will exercise the right if the bond value at maturity is lower than the strike price: 



 

 

• In this case, the profit will be the spread between the strike price and the bond value at T 
• If the price at maturity is higher than the strike price, the holder will not exercise the option and 

will incur a loss equal to the premium 

 
𝑃𝑟𝑜𝑓𝑖𝑡 = (𝑆𝑡𝑟𝑖𝑘𝑒 − 𝐵𝑜𝑛𝑑	𝑣𝑎𝑙𝑢𝑒	𝑎𝑡	𝑇) − 𝑃𝑟𝑒𝑚𝑖𝑢𝑚 

 
𝑂𝑛𝑙𝑦	𝑖𝑓	𝐵𝑜𝑛𝑑	𝑣𝑎𝑙𝑢𝑒	𝑎𝑡	𝑇 ≤ 𝑆𝑡𝑟𝑖𝑘𝑒 

 
𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒: 𝐿𝑜𝑠𝑠 = −𝑃𝑟𝑒𝑚𝑖𝑢𝑚 

 
Options Micro-hedging 
 
Assume that we hold a bond, and we want to immunize ourselves against a downside interest rate 
risk: 

• Recall that losses on the bond position are incurred when interest rates increase 
• Therefore, we need to open an option position that benefits if interest rates increase (i.e., the 

underlying value falls) 
 

è Therefore, we will need to buy an at-the-money put option: 
• If interest rates increase and the value of the bond falls, we will only incur a loss equal 

to the Put Premium, since the payoff on the put offsets the loss on the bond 
• On the other hand, if interest rates fall and the value of the bond increases, our profit 

will be equal to the price of the bond, minus the premium and the Put value 
 

è Hence, losses are capped at the put premium, and are not affected by upward interest 
rates movements 

 
In order to hedge against interest rate risk, we can use duration approximation to approximate the 
change in the bond’s cash position after a change in interest rates: 

 

∆𝑃 = −𝐷 ∗ 𝑃 ∗ 𝑁 ∗
∆𝑅
1 + 𝑅

 
 



 

 

On the other hand, calculating the change in value of the option position is more complicated 
because of non-linearity: 

• Let V be the total value of the call option position, such that: 
 

𝑽 = 𝑵𝑪 ∗ 𝑪𝒂𝒍𝒍	𝑷𝒓𝒊𝒄𝒆	(𝑪) 
 
Let B be the value of the bond underlying one call option contract: 

 

∆𝑽 = 𝑵𝑪 ∗ �
𝒅𝑪
𝒅𝑩

∗
𝒅𝑩
𝒅𝑹

∗ ∆𝑹� 
 

è 𝒅𝑪/𝒅𝑩 is the change in value of one call option for a $1 change in the bond price: 
• This is called the option delta (𝜹) which, for a call, is between 0 and 1 
• This reflects that a call option is more valuable when the bond price increases 
• When the underlying bond price is equal to the strike price, the delta will be equal to 

0.5 
 

è 𝒅𝑩/𝒅𝑹 is the change in value of the underlying bond when interest rates change by 1 basis 
point: 

𝒅𝑩
𝒅𝑹

= −
𝑫 ∗ 𝑩
𝟏 + 𝑹

 
 

Therefore, the change in the call option position after a variation in interest rates will be given by: 

∆𝑽 = −𝑵𝑪 ∗ 	𝜹 ∗ 𝑫 ∗ 𝑩 ∗
∆𝑹
𝟏 + 𝑹

 
 

In order to hedge against interest rate changes, a bank needs to offset the change in equity with an 
equal and opposite change in the put option contract value: 

 
∆𝑬 + ∆𝑽 = 𝟎 

Which becomes: 

�−(𝐷C − 𝑘𝐷B) ∗ 𝐴 ∗
∆𝑅
1 + 𝑅

� + �−𝑁K ∗ 	𝛿 ∗ 𝐷 ∗ 𝐵 ∗
∆𝑅
1 + 𝑅

� = 0 
 

è Hence, the number of put options needed to hedge against interest rate risk is given by: 
 

𝑵𝑷 =
−(𝑫𝑨 − 𝒌𝑫𝑳) ∗ 𝑨

𝜹 ∗ 𝑫 ∗ 𝑩
 

 
• In conclusion, if the Duration Gap is Positive, changes in interest rate are hedged by a 

long-put hedge 
 

• Symmetrically, if the Duration Gap is Negative, changes in interest rate are hedged by 
a long-call hedge 

 
  



 

 

RISK MANAGEMENT USING DERIVATIVES (INTEREST RATE SWAPS) 
 
A fixed-for-floating Interest Rate Swap is an agreement between a buyer and a seller at the present 
time (inception) to exchange cash flows at prespecified future times (settlement dates) until 
maturity: 

• These cash flows are determined as interest payments on some notional value 
• The swap buyer (fixed leg) makes periodic fixed rate (swap rate) payments 
• The swap seller (floating leg) makes periodic floating rate payments, usually at a reference 

rate (e.g., LIBOR) plus a fixed rate 
 
Some remarks: 

• IRS contracts are traded OTC and are therefore exposed to counterparty risk 
• The notional is not exchanged and is only used to compute payments 
• Rates are annual and periodic cash flows are given by rate/m 
• The reference rate observed at time t sets the floating rate payment at time t+1 

 
Consider a floating rate note (FRN) at every settlement date t, the payment at t+1 will be determined 
by the prevailing reference rate: 

• Hence, as in the case of all fixed income securities, the first cash flow is fixed, while the 
following ones are random 

 
The random cash flows are indexed to some reference rate (R): 

• Hence, an increase in R will leave the present value of the floating rate note unaffected 
because the cash flows will increase with R 

• In this sense, the FRN will reprice annually 
 

è As a consequence, FRN has a very low duration since interest rate risk is associated only 
with the first cash flow 

• Indeed, the Macaulay duration equals the time until next payment (usually < 1)  
 



 

 

In the context of Banks’ risk management, hedging with swaps consists in finding a position that 
makes the total variation in banks’ equity and in the swap position equal to zero after a change in 
interest rates 

• Hence, everything boils down to finding the duration of the swap contract 
 
The duration of the swap buyer (duration of net cash flows) is equal to: 

𝑫𝒇𝒍𝒐𝒂𝒕 −𝑫𝒇𝒊𝒙𝒆𝒅 
 

• 𝑫𝒇𝒍𝒐𝒂𝒕 is the duration of a floating rate bond with the same duration of the swap-payment 
interval (maturity and floating rate are irrelevant, in this case, for duration determination, since 
duration is equal to the time until next payment) 

• 𝑫𝒇𝒊𝒙𝒆𝒅 is the duration of a fixed rate bond with the same maturity, same coupon rate and 
same frequency as in the Interest Rate Swap 
 

The duration of the swap seller is equal to: 
−(𝐷1(,#7 − 𝐷1&T)U) = 𝑫𝒇𝒊𝒙𝒆𝒅 −𝑫𝒇𝒍𝒐𝒂𝒕 

 
• Since the typical case is that 𝑫𝒇𝒊𝒙𝒆𝒅 −𝑫𝒇𝒍𝒐𝒂𝒕 > 𝟎, the duration for the seller is positive, while 

for the buyer is negative 
 
As long as 𝑫𝒇𝒊𝒙𝒆𝒅 −𝑫𝒇𝒍𝒐𝒂𝒕 > 𝟎, then as rate increase, the present value of fixed payment falls more 
than the present value of floating payments: 

• Thus, the swap buyer gains, in present value terms, when interest rates increase 
• On the other hand, the swap seller gains, in present value terms, when interest rates fall 

 
It follows that, for the Swap Buyer, the change in the swap position will be given by: 

 

∆𝑆 = −¡𝐷1(,#7 − 𝐷1&T)U¢ ∗ 𝑆 ∗
∆𝑅
1 + 𝑅

= 
 

= ¡𝑫𝒇𝒊𝒙𝒆𝒅 −𝑫𝒇𝒍𝒐𝒂𝒕¢ ∗ 𝑺 ∗
∆𝑹
𝟏 + 𝑹

 
 

• The inverse will be equal for the swap seller 
 
Banks 
 
In the context of a bank, the Equity of a bank loses value when interest rates increase: 

• Hence, the bank wants to be a swap buyer 
 

∆𝐸 + ∆𝑆 = �−(𝐷C − 𝑘𝐷B) ∗ 𝐴 ∗
∆𝑅
1 + 𝑅

� + �¡𝐷1&T)U − 𝐷1(,#7¢ ∗ 𝑆 ∗
∆𝑅
1 + 𝑅

� = 0 
 
By setting the above equation to zero, we can find the number of swaps the bank needs to buy in 
order to hedge against interest rate risk: 

 

𝑆 =
(𝐷C − 𝑘𝐷B) ∗ 𝐴
𝐷1&T)U − 𝐷1(,#7

 

 
Example 



 

 

 
 

  



 

 

MARKET RISK 
 
The Banking Book refers to instruments that are expected to be held to maturity 

• On the other hand, the Trading Book includes instruments that a bank holds for short-term 
resale, profiting from short-term pricing moves, locking in arbitrage profits, and hedging 
risks that arise from instruments meeting these criteria 

 
Example - Long-Term Capital Management 
  
LTCM was a hedge fund management company focusing on convergence trading: 

• On-the-run bonds (OTR) are the most recently auctioned Treasuries, with different original 
maturities (3M, 6M, 1Y, 2Y, 5Y, 7Y, 10Y, 30Y) 

• With respect to Off-the-Run bonds (old bond), On-the-run bonds (new bond) have a higher 
price/lower yield because of liquidity preference 

 
LTCM engaged in fixed income arbitrage by buying Off-the-run 29.5Y (which are cheaper 30Y 
bonds issued 6 months ago), and selling new On-the-run 30Y: 

 
𝑃V;W − 𝑃FX.ZW > 0 

 
• Over time, the valuation of the two bonds will converge since the premium of the 30Y bond 

will fade when a new 30Y bond is auctioned 
• Hence, the strategy consisted in waiting the 29.5Y bond to increase in price, until it was 

greater than or equal to the 30Y bond 
 
However, in August 1988, Russia defaulted on its domestic local currency bonds: 

• This led to a general flight to quality, thus increasing prices of most liquid securities, and 
decreasing prices of less liquid ones 

• This means that the On-the-run 30Y price increased, while the Off-the-run 29.5Y price fell 
 
This led to the default of LTCM, as the premium on the 30Y bonds did not fade, instead it increased 
because of the liquidity of the security 
 
Market Risk 
 
Market Risk is the risk of portfolio or trading book associated with extreme changes in market 
conditions: 



 

 

• In order to measure market risk, the classic measure of risk from portfolio theory is not 
sufficient 

 
Instead, we need a measure of downside (tail) risk, using two different approaches: 

 
1. Value at Risk (VaR), which can be carried out using: 

• Parametric approach 
• Historical approach 
• Monte Carlo simulation approach 

 
2. Expected shortfall 

 
VaR Approach 
 
The VaR Approach consists in creating a confidence interval of the maximum possible loss during 
the holding period of an asset: 

• Therefore, the VaR depends on the confidence interval (alfa) and the holding period (N) 
𝑉𝑎𝑅(𝛼,𝑁) 

 
• Popular choices are 𝜶 = 𝟗𝟓% and N=1 day, or 𝛼 = 99% and N=10 days 

 
By convention, VaR is identified as a positive number, even though it refers to a loss 

• Keeping the holding period fixed, the higher the confidence level 𝜶, the higher the VaR 
values 

• In general, determining VaR requires knowledge of the distribution of future portfolio 
values over the chosen holding period 

 
VaR can be used for different purposes: 

• Micro/Internal uses, since banks want to limit the risk-taking of their traders 
• Macro/External uses, since regulators want to limit the risk taken by the banking system 

 
In order to build a VaR Model, we need to follow different steps: 

 
1. Mark-to-market the current portfolio and finding its current value (𝑾𝟎), and then fixing the 

confidence level and the holding period (𝛼,𝑁) 
 

2. Let 𝑾©(𝑵) be a random variable that represents the portfolio value: 
 

• 𝚷«(𝑵) = 𝑾©(𝑵) −𝑾𝟎 is going to be the profit and loss during the holding period, with 
Π > 0 being a profit, while Π < 0 a loss 

• Then, we should figure out 𝒇(𝝅𝑵), the distribution of the future P&L  
 

3. We should find 𝚷∗ as the lowest possible P&L at a given confidence interval 
 

α = Pr²Π«(𝑁) ≤ Π∗³ = ´ 𝑓(𝜋6)	𝑑𝜋
]^

_∗
	 

 
è This means that 𝚷∗(𝛂, 𝐍) is the (𝟏 − 𝛂)𝒕𝒉 percentile of the distribution Π«(𝑁) 

• We set the probability of the P&L to be above 𝚷∗ using 𝛂 
• We want to be 𝛂% sure that the value will be above 𝚷∗ 

 



 

 

4. Since 𝚷∗(𝛂, 𝐍) is typically negative for large 𝛂 (a loss), the VaR will be given by: 
 

𝑽𝒂𝑹 = −𝚷∗(𝛂, 𝐍) 
 

è The VaR is the (𝟏 − 𝛂)𝐭𝐡 of my P&L distribution 

 
Parametric Approach 
 
The Parametric (model-building) Approach assumes that: 

• Normally Distributed portfolio returns, with mean 𝝁 and standard deviation 𝝈 
• Portfolio returns are iid over time 

 
è The first assumption is useful to aggregate individual asset returns into portfolio returns, 

because of the additivity property of normal random variables: 
 
Indeed, assume that X~N(𝜇` , 𝜎F	) and Y~N(𝜇W, 𝜎WF	), then X+Y will be distributed as: 
 

X + Y~N(𝜇` + 𝜇W, 𝜎F + 𝜎WF + 2𝜎 W	) 
 

• Furthermore, the first assumption is useful to easily compute the (𝟏 − 𝛂)𝒕𝒉 percentile 
 

è The second assumption is useful to compute VaR changing the holding period N 
 
The key idea behind the parametric approach is to work with centiles of the distribution of future 
portfolio returns instead of the distribution of future portfolio values (or P&L): 

• Letting R« be the portfolio net return over the holding period N, we have that: 
 

W« = 𝑊;¡1 + R«¢ → 	𝚷« = 𝐖« −𝑾𝟎 = 𝑾𝟎𝐑« 
 

• Riskmetrics further assume that expected daily returns are equal to zero which, even if may 
not be true, it is a reasonable assumption for many securities at the daily level 

 
è When 𝝁 = 𝟎, the Normal Distribution is symmetric around 0, and we can therefore have that 

the threshold return 𝑹∗ = 𝑹∗(𝜶,𝑵) satisfies the following distributional properties (keep in 
mind that 𝑹∗ < 𝟎): 

 
5𝑡ℎ	𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 = −1.65 ∗ 𝜎 = −(95𝑡ℎ	𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒) 

 
1𝑠𝑡	𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 = −2.33 ∗ 𝜎 = −(99𝑡ℎ	𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒) 

 



 

 

• When 𝝁 ≠ 𝟎 it will be sufficient to subtract the product of the centile of the Normal 
distribution and the standard deviation from the mean 

 
 

Ø Steps to use the Riskmetrics approach: 
 
1. Mark-to-market the current position 𝑾𝟎 and fix the confidence level and the holding 

period (𝜶,𝑵) 
 

2. Measure the daily volatility 𝝈 of the portfolio returns (risk factor) 
 
3. Set the confidence level 𝜶 and obtain the (𝟏 − 𝜶)𝒕𝒉 centile of the return distribution 𝑹∗ so 

that: 
𝑽𝒂𝑹(𝜶,𝑵) = −𝑾𝟎 ∗ 𝝈 ∗ (𝟏 − 𝜶)𝒕𝒉		𝒄𝒆𝒏𝒕𝒊𝒍𝒆𝑺𝑵 

 
Where 𝝈 ∗ (𝟏 − 𝜶)𝒕𝒉	𝒄𝒆𝒏𝒕𝒊𝒍𝒆𝑺𝑵 is just equal to the threshold return 𝑹∗ 
 

• Since the Standard Normal is symmetric around 0, the latter equation is just going to be 
equivalent to: 

𝑊; ∗ 𝜎 ∗ 𝛼73	𝑐𝑒𝑛𝑡𝑖𝑙𝑒26 
 

 
Examples 

 



 

 

 
Fixed Income Securities 
 
When securities have finite maturities, we cannot measure volatility by only using a set of daily 
prices: 

• The Delta-normal method is based on security sensitivity to the risk factor, instead of 
using the security itself as the risk factor 

• The advantage of the Duration Approximation approach is that only one price is needed, 
rather than the whole volatility history of the stock 

• This approach is also useful to deal with large portfolios 
 
For bonds, the main risk is interest rate risk, and we know that the change in price is given by: 
 

∆𝑃
𝑃
= −𝐷𝑈𝑅 ∗

∆𝑅
1 + 𝑅

 



 

 

• Therefore, instead of measuring volatility with real data, we can Proxy the Price Volatility by 
multiplying the modified duration and the change in interest rates 

 
However, we may want to measure only the downside volatility: 

• Since we know there is an inverse relationship between prices and interest rates, 
downside risk will be a large increase in the interest rate R (large ∆𝑹∗) 

 
è As we will see, the confidence level and holding period will fix this increase ∆𝑹∗, thus we 

can see that: 
𝑽𝒂𝑹(𝜶,𝑵) = 𝑾𝟎 ∗ 𝑴𝑫 ∗ ∆𝑹∗ 

 
In order to specify the adverse movement in interest rates (∆𝑹∗), we need to find the daily interest 
rate change such that there is 𝜶 probability that interest rates will increase by more than ∆𝑹∗ over 
one day, thus causing a large bond price decrease 

• Let 𝝁 be the average daily change in interest rates and 𝝈 the standard deviation of daily 
changes for which we do have (historical) data 

• Then, we can calculate the 𝜶 confidence interval for the daily changes in interest rates, and 
take the upper bound as our ∆𝑹∗ 

 
Keep in mind that it is also possible to use the actual volatility by computing the bond price at the 
new rate (initial rate + ∆𝑹∗): 

• We can see that the VaR using the Duration formula is larger than the one computed with 
the actual price change 

 
è The reason is that the duration approximation is conservative/pessimistic 

 
Example 
 

 



 

 

 
 
  



 

 

 
MARKET RISK (2) 
 
VaR Aggregation 
 
Bank managers may be interested in the VaR of their whole portfolio, and not just of single trading 
positions 
 
In order to aggregate VaRs, we need to keep in mind that the parametric approach hinges on 
normally distributed returns 

• Assume that the initial portfolio value is given by the sum of two individual positions 
𝑊; = 𝑊< +𝑊F 

 
• Since future values of individual positions are normally distributed, then the future 

portfolio value will be normally distributed as well 
 

𝑾© = 𝑊<¡1 + 𝑅<©¢+𝑊F¡1 + 𝑅F©¢ = 𝑾𝟎 +𝑾𝟏𝑹𝟏© +𝑾𝟐𝑹𝟐©  
 

è 𝑾© will be Normally Distributed provided that 𝑹𝟏©  and 𝑹𝟐©  are Normally distributed 
 
Hence, the future portfolio value can be rewritten as: 
 

𝑾© = 𝑊; +𝑊; ∗ 𝑅b© = 𝑾𝟎 ∗ ¡𝟏 + 𝑹𝒑©¢ 
 

• Where 𝑹𝒑©   is the expected portfolio net return, calculated as a weighted average of the 
expected return of individual assets, weighted by the portfolio weights 

 
Hence, what applies for individual assets will also apply to portfolios, with the P&L being equal to: 
 

𝚷« = 𝑾©−𝑾𝟎 = 𝑾𝟎 ∗ 𝑹𝒑©  
 
Assume that the average return of the portfolio is zero (Riskmetrics assumption) 
 

1. The VaR formula will apply also to portfolios: 
 

𝑉𝑎𝑅b(𝛼, 1) = −𝑊; ∗ 𝝈𝒑 ∗ (1 − 𝛼)𝑡ℎ	𝑐𝑒𝑛𝑡𝑖𝑙𝑒26 
 

2. The portfolio volatility 𝝈𝒑 is computed by taking into account the linear correlation between 
the variables: 

𝜎b = Ë𝑋<F𝜎<F + 𝑋FF𝜎FF + 2𝝆𝟏,𝟐𝜎<𝜎F𝑋<𝑋F	 = 
 

=
1
𝑊;

Ë𝑊<F𝜎<F +𝑊FF𝜎FF + 2𝝆𝟏,𝟐𝜎<𝜎F𝑊<𝑊F	 

 
è Hence, the 𝑽𝒂𝑹𝒑(𝜶, 𝟏) can be rewritten as: 

 

𝑽𝒂𝑹𝒑(𝜶, 𝟏) = −Ë𝑊<F𝜎<F +𝑊FF𝜎FF + 2𝝆𝟏,𝟐𝜎<𝜎F𝑊<𝑊F	 ∗ (1 − 𝛼)73	𝑐𝑒𝑛𝑡𝑖𝑙𝑒26 = 
 



 

 

= Ë[𝑽𝒂𝑹𝟏]𝟐 + [𝑽𝒂𝑹𝟐]𝟐 + 𝟐𝝆𝟏,𝟐 ∗ 𝑽𝒂𝑹𝟏 ∗ 𝑽𝒂𝑹𝟐 
 

è Hence, we can see that, unless the portfolios are perfectly positively correlated, then the 
VaR of a portfolio is less than the sum of individual VaRs: 

• This is due to diversification 
 
Delta-normal method 
 
As the portfolio grows in size, complexity increases because more individual volatilities and 
correlations must be estimated 

• For FX there is not much one can do, since each currency is a source of risk 
• For other asset classes, thinking in terms of risk factors helps in simplifying the variance-

covariance matrix structure (delta-normal method)  
 
Equities 
 
In light of the CAPM, the stock’s total risk is given by: 

 
𝝈𝒊𝟐 = 𝜷𝒊𝟐𝝈𝒎𝟐 + 𝝈𝜺𝒊

𝟐  
 
Where 𝜷𝒊𝟐𝝈𝒎𝟐  captures the systematic risk, while 𝝈𝜺𝒊

𝟐  captures the individual risk 
 
Similar to durations, betas are additive in a portfolio with N stocks, where 𝑋& captures each individual 
stock: 

 
𝜷𝒑 =�𝑿𝒊𝜷𝒊 

 
• For a diversified portfolio p (large N), idiosyncratic risk is reduced to zero and only 

systematic risk matters 
• Thus, according to the CAPM, the equity portfolio volatility is equal to: 

 
𝒑𝒐𝒓𝒕𝒇𝒐𝒍𝒊𝒐	𝒗𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚 ≈ 𝜷𝒑𝝈𝒎 

 
è It follows that, with 𝝁𝒑 = 𝟎, VaR model can be rewritten as: 

 
𝑽𝒂𝑹	(𝜶, 𝟏) = 𝑾𝟎 ∗ 𝜷𝒑 ∗ 𝝈𝒎 ∗ 𝜶𝒕𝒉	𝒄𝒆𝒏𝒕𝒊𝒍𝒆𝑺𝑵 

 
• In this way, we are able to reduce complexity and to compute only (N+1) parameters, 

namely the market volatility and the individual betas 
• Indeed, using volatilities and standard deviations we would need to estimate  

𝑁 +𝑁 ∗ (𝑁 − 1)/2	 parameters 
• 𝜷𝒑 ∗ 𝝈𝒎 is just the portfolio sensitivity to the market multiplied by the market 

volatility 
 
Example 



 

 

 
 
Bonds 
 
If we want to calculate the VaR model for a bond portfolio, we need to take into account that: 

• Under the assumption of a flat term structure, the risk factor for all bonds is the interest rate 
R 

• Durations are additive in a portfolio of bonds, hence we need to calculate a Modified 
Duration (𝑴𝑫𝒑) of the portfolio from the individual durations 

 
è Hence, for a fixed-income portfolio we ca readily use: 

 
𝑉𝑎𝑅b(𝛼, 1) = 𝑊; ∗ 𝑀𝐷b ∗ 𝜎h ∗ 𝛼73	𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒26 

 
Summing-up, the delta-normal method in equities and bonds prescribes to compute VaR in the 
following way: 

 
𝑽𝒂𝑹𝒑(𝜶, 𝟏) = 𝑾𝟎 ∗ 𝒔𝒆𝒏𝒔𝒊𝒕𝒊𝒗𝒊𝒕𝒚 ∗ 𝒇𝒂𝒄𝒕𝒐𝒓	𝒗𝒐𝒍 ∗ 𝜶𝒕𝒉	𝒑𝒆𝒓𝒄𝒆𝒏𝒕𝒊𝒍𝒆𝑺𝑵 

 
 
Equities 
 

 
𝒔𝒆𝒏𝒔𝒊𝒕𝒊𝒗𝒊𝒕𝒚 ∗ 𝒇𝒂𝒄𝒕𝒐𝒓	𝒗𝒐𝒍 = 𝜷𝒑 ∗ 𝝈𝒎 

 
Bonds 
 

 
𝒔𝒆𝒏𝒔𝒊𝒕𝒊𝒗𝒊𝒕𝒚 ∗ 𝒇𝒂𝒄𝒕𝒐𝒓	𝒗𝒐𝒍 = 𝑴𝑫𝒑 ∗ 𝝈𝑹 

 
è In general, keep in mind that: 

• When aggregating across asset classes, one has to estimate the correlations 
between risk factors on top of their volatilities, as well to compute the portfolio VaR 

• The delta-gamma method is a furher refinement that allows to correct for non-linear 
effects in the portfolio, such as the convexity of bonds or non-linear derivatives such 
as options 

 
Expected Shortfall 
 
The VaR is a single number which, under the parametric approach, hinges upon normally 
distributed asset returns: 

• However, in many instances return distributions exhibit negative skewness and fat tails (so 
called Black Swan Events under Basel III) 

• In these instances, managers are more interested in knowing the potential size of the loss 
that exceeds the VaR 

 
è Expected Shortfall (Expected Tail Loss) is a measure of market risk that estimates the 

expected value of loss beyond a given confidence level 



 

 

• Given 𝜶, the expected shortfall is the area to the left of 𝚷∗ 
• Formally, after fixing the confidence level 𝜶 and the holding period N, the expected 

shortfall is given by: 
 

𝐸𝑆(𝛼,𝑁) =
1

1 − 𝛼
´ 𝑉𝑎𝑅(𝑢,𝑁)	𝑑𝑢
<

j
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RISK AND INSURANCE 
 
Risk Definition  
 
Insurance can be defined as a device to deal with uncertain events (perils) that could produce 
negative effects (damages) on risk units that are exposed to their occurrence: 

• Therefore, it is a device that eliminates or reduces the effects of pure risks, which are risks 
that can only produce a negative effect 

• On the other hand, insurance does not deal with speculative risk, which are risks that can 
either generate a loss or a gain 

 
è Important concepts in the context of insurance: 

• Risk units are the person/object/activity/situation to which an exposure exists 
• Perils are the uncertain events that could impact the risk unit and create some kind of 

negative effects 
• Risk Exposures are the circumstances that create a connection between the risk unit 

and the perils and determine the exposure to the peril 
• Damages are the type of negative effect that the combination of peril and exposure 

could generate to the risk unit 
 
It is possible to categorize different types of insurance with respect to: 

• Risk units, such as person or property insurance 
• Perils or Damages, such as fire, theft, accident insurance 
• Exposure, such as elderly or owner insurance 

 
A very important distinction between types of insurance is between life and non-life insurance: 

• Life insurance deals with events connected to the duration of human life, for instance related 
to life or death at a certain point in time 

• Non-life insurance deals with all other adverse events 
 
In the case of life insurance, the potential loss refers to the financial needs that are normally triggered 
by life events: 

• In the case of death, the damage may be the loss of a source of income 
• In the case of survival, the damage may be the financial needs due to retirement or 

envisaged at a certain age. Therefore, this insurance type aims at avoiding the adverse 
impact for individuals connected to a lack of financial resources at a certain age 

 
The most popular categories of pure risk include: 

• Property risk, which refers to the conditions that could result in property damage, destruction, 
or disappearance 

• Personal risk, which refers to the lost income or increase costs due to perils that affect the life 
of individuals 

• Liability risk, which refers to conditions that creates the possibility that a firm’s financial 
resources may be diminished as a result of a liability loss 

 
Depending on the category, we have different types of insurance coverage, with different 
technical and financial implications, and different management methods: 

• In the context of insurance business, the various types of insurance coverage are usually 
identified as lines of business  

 
 



 

 

Insurance Process 
 
Individuals can deal with pure risks in different ways: 
 

1. Retaining the risk, which means doing nothing and hoping that the event will not occur 
• However, this is not a rational attitude 

 
2. Avoiding the risk, which means avoiding the situation that entails the exposure 

• This approach reduces losses, even though it constrains the normal development of 
social life and economic activity 

 
3. Reducing the possibility of occurrence, which means putting in place preventive measures 

in place that reduce the probability or intensity of a potential loss 
• This could reduce actual losses, even though it is not sufficient to eliminate them 

 
4. Accumulate resources to cover any loss stemming from risky situations, even though this is 

not an efficient wat to deal with risks 
 

5. Transferring the risk to other individuals or groups of individuals: 
• This means agreeing with other parties that, against a certain payment, other 

parties will suffer the effects of any materialization of the risk 
• The insurance process is a specific way to transfer pure risks to other parties 

 
The insurance process is based on collecting advance contributions from a group of units 
exposed to the same risk in order to be able to compensate for the losses of any units in the group 
who are hit by the unfortunate event: 

• Collecting contributions in advance entails the need to estimate the probable losses 
stemming from the unfortunate event 

• The risk units belonging to the group share the losses on some equitable basis, since the 
contributions are coming from a group of risk units exposed to the same possibility to be 
hit by the unfortunate event 

• The losses of any risk unit in the group are expected to be covered by the sum of all the 
advance contributions collected 

 
Therefore, insurance is an economic device whereby individuals substitute a low, certain cost for a 
large uncertain financial loss 
 
The insurance process has two fundamental features: 

• Transfer of risk from an individual to a group of individuals 
• Sharing losses, on some equitable basis, by all members of the group 

 
Basic actuarial concepts 
 
The Law of Large Numbers states that the observed frequency of an event (a posteriori 
probability) more closely approach the a priory probability as the number of trials increase: 

• The a priori probability is based on the underlying conditions that cause an event and can be 
interpreted as the best estimate of the probability that the event will occur in the future 

 
By the Law of Large Numbers, it is possible to obtain a notion of a future uncertain event by 
observing similar events occurred in the past, and determining the a posteriori probability of the 
event: 



 

 

• After observing the proportion of the time that the various outcomes have occurred over a long 
period of time under the same risk condition, it is possible to calculate the probability 
distribution  

• The Probability Distribution assigns a probability to any single outcome of the event, which is 
the mean of the probability distribution 

• The same approach can be used if we want to predict the best estimate of the intensity of the 
loss caused by an uncertain event 

 
In general, the larger the sample on which the empirical estimate of the frequency of the event is 
based, the more closely the estimate approximates the a priori probability of the event, and 
therefore the more reliable the best estimate of the future occurrence 

• However, it is not possible to obtain as large a sample as we would like 
• Hence, we must estimate the mean of the probability distribution based on the largest sample 

we can get from statistical studies, and then allowing for a margin of error 
• The larger the dispersion of the individual values from the mean, and the lower the sample, the 

less certain we can be that our estimates approximates a reliable (a priori) probability 
 
In general, we can conclude that: 

• In order to estimate a priori probability accurately through the empirical observation of past 
events, it is necessary to have a sufficiently large sample 

• The estimate of the a priori probability must be applied to a sufficiently large number of risk 
units to permit the a priori probability to work itself out in the concrete application of the 
process 

 
Functioning of the insurance process 
 
Individuals can handle risk in different ways: 

 
1. Do-nothing strategy, which means doing nothing and hoping that nothing will happen or, 

at most, using preventive measures to reduce the probability of occurrence 
• The main advantage is that it does not require any risk evaluation process 
• On the other hand, losses are never funded, and risk remains potentially softened 

only by preventive actions 
 

2. Retention and Self-insurance strategy, which consists in making provisions to fund 
predicted losses 

• The main advantage is that losses might be entirely funded if savings are sufficient 
• On the other hand, losses may be difficult to predict 
• Furthermore, setting aside money entails an opportunity cost 

 
è This solution is neither efficient nor effective: 

• It is not efficient because it implies setting aside money that could be used for more 
satisfying needs or profitable investments 

• It is not effective because it is very difficult to reach an amount of savings that 
covers all possible losses, in particular when the latters vary in size 

 
For this reason, the best method is to pool together similar risks borne by different individuals: 

• Assume that the accident losses are uncorrelated between each other 
• Then, the pooling arrangement of similar and uncorrelated risks does not change the 

expected costs for the individuals, but it reduces the standard deviation of costs 
 



 

 

è Therefore, the pooling arrangement reduces the risk of gaps between the expected costs 
and the possible outcomes of the event: 

• In this sense, it reduces the uncertainty of the outcomes within the pool, taken as a 
whole 

 
In general, we can conclude that, as the number of participants in the pooling arrangement 
increases: 

• The probability of extreme outcomes decreases 
• The probability that the average losses will be close to the expected loss increases 
• The curve of the probability distribution of each firm’s cost becomes more bell-shaped 

(and therefore, less skewed) 
 

è In summary, the pooling of uncorrelated risk units makes the amount of accident losses that 
each firm must pay more predictable because pooling reduces the standard deviation of 
the loss probability distribution for all the participants 

• This means that pooling also reduces the standard deviation of the possible 
payment required by each participant to cover the actual losses of the pool 

• When the number of participants become larger, the standard deviation of each 
participant’s cost eventually becomes zero 

• Furthermore, the shape of the probability distribution becomes more and more bell-
shaped until it eventually equals the normal distribution 

 
 
Even if we outlined it, the condition of the identical distribution and full independence of risk units 
is not essential in the process: 
 

1. The standard deviation of average loss tends to decline when more participants with 
different loss distributions are added to a pooling arrangement: 

• If a participant with a very high standard deviation of losses, or very different 
distribution, is added to the pool, then the decrease in the standard deviation of the 
probability is compressed and could eventually disappear 

• Furthermore, participants with different expected losses may be unwilling to share 
losses equally in a pooling arrangement 

 
2. The pooling arrangements reduce risk for each participant even if losses are not fully 

independent, provided that they are not perfectly correlated: 
• However, the magnitude of the reduction of the standard deviation of the pool is lower 

when losses are positively correlated wrt when they are independent 



 

 

 
è Indeed, we can see that positive correlation increases standard deviation: 

 
When losses are perfectly positively correlated, the pooling arrangement does not reduce risk: 

• On the other hand, if losses are correlated, the pooling arrangement is able to reduce 
risk as the pool increases in size 

• In general, the largest risk reduction is obtained when risks are uncorrelated 
 

 
Since we have seen that individual solutions are neither efficient nor effective, individuals 
should use mutual solutions: 

• These solutions require decisions by multiple parties, based on the pooling and sharing 
of the risks between the participants 

 
1. Unfunded Mutual Insurance plan consists in individuals sharing ex post total losses 

incurred by the pool of firms on some equitable basis: 
• The main advantage is that the probability that the payment by each participant will 

equal the participant’s maximum loss is low 
• However, the issue is that the probability of a payment by each participant is high, 

and some participants may refuse to pay their contribution 
 



 

 

2. Funded Mutual Insurance plan requires all participant to agree to make an advance 
payment for predicted future losses on some equitable basis (insurance process): 

• The main advantage is that each participant exchanges an uncertain loss with a 
certain cost (advance payment) 

• On the other hand, the payment is certain for all participants and the main issue is 
that total losses might be difficult to predict in advance 

 
è A pooling risk management strategy transforms a pure risk borne by individuals into a 

speculative risk for the pool as a whole: 
• Indeed, the actual risk for the pool is to have uncertain profits or losses 
• The transfer of risk from individuals to a group of individuals is one of the pillars of 

the insurance process 
• In general, the higher the advance payment, the lower the speculative risk for the pool, 

which is the probability that the overall risk provision will not be able to fund the overall 
loss  

• Furthermore, when a larger number of firms takes part in the pooling agreement, the 
speculative risk also becomes lower (Law of Large Numbers) 

 
Summary 
 
We can identify three main pillars of the insurance process: 

 
1. As the number of participants in the pooling arrangement increases, the distribution of 

the possible outcomes of the pool’s actual total losses gets closer to their expected 
value 
 

2. As each participant’s risk provision becomes larger than the expected loss, the 
probability that the overall provision will be able to fund the pool’s actual total losses 
increases, assuming a sufficiently large number of participants 

 
3. As the number of participants in the pooling arrangement increases, the probability that 

the overall provision will be able to fund the pool’s actual total losses increases, 
provided that each participant’s risk provision is large enough 

 
The two main features of the process are: 

• Pooling of similar risks, since individuals decide to share the potential losses they are 
exposed to 

• Transfer of risks, since individuals transfer their pure risks to the pool, thus 
transforming them into a fraction of a collective speculative risk borne by the pool as a 
whole 

Insurable risks should have the following ideal features: 
 
1. The number of risk units must be sufficiently large in order to make the law of large 

number work out 
 

2. Risk units should be exposed to homogeneous risks both in terms of probability to be hit 
(qualitative homogeneity) and amount of loss (quantitative homogeneity) 
• This means that the loss probability distribution of individual risks should be as similar 

as possible to avoid some participants being disadvantaged wrt others 
• Indeed, Commercial Insurance is based on the principle of fairness among insured 

parties, while Social Insurance is based on solidarity among insured parties 



 

 

 
3. Risk units should be independent between each other in terms of possible losses 

 
The insurance process implies the so-called inverted production cycle, since the overall future loss 
is estimated in order to determine an advance payment: 

• Indeed, the organizer of the process receives revenues before suffering costs 
 

è Some practical consequences of the inverted cycle are that: 
• The potential loss stemming from the risk unit should be definite or measurable in 

order to estimate, based on past experience, the possible loss based on the 
probability distribution of the relevant event and connected losses 

• The loss should be fortuitous or accidental 
• The less the pool of risk is characterized by the above ideal features, the less the 

insurance process works out well and can eventually mitigate the risk of uncertain 
losses 

 
Insurance Firm 
 
The insurance firm is an entity which professionally implements the pooling risk management 
solution based on a funded mutual insurance plan.  
Indeed, the insurance firm: 

 
1. Collects risk units within a pool (portfolio) 

• The risk units should be numerous, equally distributed, and independent 
 

2. Calculates the required advance payment 
• Collected premiums are expected to cover the losses from the risk units in the portfolio 

that are hit by the event 
• Calculation of the premiums is based on the calculation of the potential economic 

consequences of the insured event, taken from statistical analysis of historical data 
 

3. Invest the monetary resources deriving from the premium collection, pending the payment 
of the claims 
 

4. Pays claims and benefits of policyholders as they fall due, based on contractual clauses 
 
In order to effectively apply the insurance process, the insurance firm must always make sure that: 

• It is able to collect a large number of units exposed to the same risk within a portfolio 
• It ensures sufficient qualitative and quantitative homogeneity of the risk units in the portfolio 
• It ensures sufficient independence of the risk units in the portfolio 
• It ensures stability of the risk conditions, which means ensuring sufficient similarity between 

the risk conditions characterizing the statistical estimate of the advance payment and the 
actual risk conditions to which the portfolio is exposed 

• It meets the investment’s returns expectations when investing the premiums collected 
 

è The less these conditions are met, the more the smooth functioning of the insurance process is 
at risk 

 
However, optimizing the above conditions is not easy: 

• Firstly, the portfolio size objective is negatively correlated to the objective of homogeneity 
and independence of the selected risk units 



 

 

• Secondly, competition pressure or aggressive marketing policies can prevent accurate 
selection and pricing of the portfolio risk units 

• Lastly, insurers often accept a lower insurance performance of the portfolio in exchange for 
a faster and wider acquisition of financial resources to invest, since the investment 
performance is expected to compensate for the insurance underperformance 

 
è Therefore, as a consequence of the above, we can summarize the key risks of the insurance 

firm: 
• The possibility that the actual loss experience of the portfolio is more costly than the 

estimate made when the advance payment was determined, and therefore that the 
pool of premiums is not sufficient to cover the pool of losses 

• The possibility that the return on the investment activity is negative or not sufficient 
to achieve the expected targets, or lower than any estimate made in the calculation 
of the advance payment 

 
 
  



 

 

THE BUSINESS MODEL OF INSURERS 
 
Underwriting 
 
The underwriting activity is the activity of the insurer aimed at selecting the risk units, pooling 
them in a portfolio, and calculating the advance payment: 

• Because of the inverted production cycle, the calculation of the premium is a critical 
element in the insurance business model 

• Indeed, the sum of the premiums received by the policyholders gathered into a certain 
portfolio should be sufficient to cover the overall cost of losses of the risk units within that 
portfolio 

 
The main consequences of the inverted production cycle are: 

• Crucial importance of correct pricing for the functioning of the insurance device 
• Insurance companies hold resources that they can temporarily invest during the time 

between premium collection and payment to policyholders 
• The insurance activity is heavily regulated by public authorities with the objective of 

minimizing the risk of failure, since the transfer of risk is a critical function for the 
collectivity and insurance companies might not be able to meet their obligations to 
policyholders 

 
It is important to point out that the typical risk for the insurer is not related to the occurrence or 
non-occurrence of the unfavorable event hitting an individual risk unit: 

• Rather, it is related to the possibility of gaps between the total actual losses in the relevant 
portfolio of risk units and the estimated losses that are at the basis of the premium 
calculation (underwriting risk) 

 
è The gaps can be classified based on their nature: 

• Normal gaps are positive or negative gaps which are normal in the ordinary 
development of the insurance process 

• Systematic gaps are gaps that recurrently occur in the same direction 
• Exceptional gaps are gaps with low frequency and large size 

 
The actions that insurers can take action in order to reduce the occurrence and intensity of 
negative gaps depend on the nature of the gap: 

• Normal gaps can be dealt with by improving the selection of the risk units and/or adding a risk 
loading when calculating the premium 

• Systematic gaps can be dealt with by reviewing the assumptions used in computing the 
premium 

• Exceptional gaps can be dealt with by setting aside reserves in order to compensate 
exceptional losses with profits realized in normal years 

 
The frequency and intensity of gaps between the estimated and actual losses in a portfolio mainly 
depends on the degree of fulfillment of some criteria: 

• Number, since the risk units in a portfolio should be as many as possible (Law of Large 
Numbers) 

• Homogeneity, since the level of riskiness of the risk units should be as consistent as possible, 
both qualitative and quantitative 

• Independence, since the risk units in the portfolio should be independent from one another 



 

 

• Stability of conditions, since the risk conditions that had determined the outcomes of the 
observation of past events and the consequent estimate should continue to be valid during the 
actual coverage period 

 
The insurer should include in the portfolio risk units with the purpose of optimizing these criteria in 
order to make the portfolio less risky in terms of underwriting risks 

• However, factors such as competition, actual diversity of risk units, and incomplete 
knowledge of riskiness of the risk units mean that the ideal risk units cannot actually be 
selected 

 
è After including the risk units on a best effort basis, insurers can implement actions to further 

reduce the riskiness of the resulting portfolio, such as: 
• Contractual conditions and limitations 
• Specific pricing methods 
• Reinsurance, which consists in transferring part of the risk to other companies 

 
The Insurance Contract 
 
The insurance contract (insurance policy) can be defined as a contract in which one party pays a 
fixed price (premium) to an insurer for the right to receive a compensation following the 
occurrence of a specified adverse event: 

• Therefore, it is the legal document that governs relationship between the insurer and the 
policyholder 

 
è In particular, insurance contracts can be distinguished from other risk transfer 

arrangements by the legal aspects of the contracts themselves, the kinds of obligations 
they create, and the type of risk addressed 
 

The principle of Insurable Interest requires the purchaser of an insurance to be at risk of 
sustaining some economic loss as a precondition for receiving compensation under the 
insurance of that risk: 

• Insurable interest is required for a contract to be considered an insurance contract, as 
opposed to, for instance, speculative derivative instruments in which the purchaser assumes a 
risk by entering into the contract 

 
Contractual Obligations 
 
Contractual Obligations such as premium and benefit are typical elements of insurance contracts: 

• The payment of the premium is the price to be paid to get the random benefit, which will be 
paid according to the policy conditions 

• Indeed, insurance contracts are known as aleatory contracts because, while the premium is 
certain, the insurer payment associated with it depends on the occurrence of an uncertain 
future event 

 
è The benefit can consist of: 

• Reimbursement of expenses paid by the insured party because of medical expenses 
or third-party liability (non-life insurance) 

• Indemnity covering, totally or partially, the actual loss suffered because of an accident 
(non-life insurance) 

• Forfeiture Amount, which is the amount stated in advance in the insurance contract 
(life insurance) 



 

 

The two essential features that make the insurer’s obligation random are the trigger and the 
amount of the benefit that the insurer commits to pay to the policyholder: 

• The amount is the amount of money that the insured party get if the insurance contracts pays 
off 

• The trigger determines if and when this amount should be paid 
 

è In order for a contract to be random, and therefore be recognized as insurance, the 
trigger/benefit amount of the insurance contract must be based on an uncertain event 

 
The insurance contract clearly specifies the nature of risk, hazard, or peril that can trigger the 
contingent payment promised by the insurance company to the policyholder: 

• Policyholders can file a claim to receive compensation only if at least one trigger of the 
contract is pulled 

 
Principle of Indemnity 
 
The Principle of Indemnity is a very important legal feature of many insurance contracts and 
applies any time the contract defines the benefits as an indemnity to cover a loss: 

• It states that the insurer agrees to pay no more than the actual amount of the loss borne by 
the insured person, meaning that the insured person should not profit from a loss under an 
insurance contract 

• However, a contract of indemnity does not imply that all covered losses are always paid in 
full 

• Indeed, the amount paid may be less than the actual loss due to deductibles, limits on the 
amount paid, and other contractual provisions 

 
The Principle of Indemnity has two fundamental purposes: 

• It prevents the insured party from profiting from a loss 
• It reduces moral hazard 

 
è On the other hand, the insured party should be able to rely on the correct determination of 

the indemnity by the insurer: 
• Indeed, fair treatment of the policyholder by the insurer is required by regulations 

and is enforced by the supervisory authorities (market conduct supervision) 
 
Benefit of the Contract 
 
With regard to the benefit envisaged in the contract, insurance contracts can be classified at least 
into two classes: 

• Indemnity contracts are contracts in which the amount that the insurer pays after the 
occurrence of the event is equal to, or proportionate to, the value of the actual loss caused 
by the event 

• Valued contracts are contracts in which the amount the insurer pays after the occurrence of 
the event is established at the time of inception of the contract, without any regard to the 
actual loss caused by the event 

 
è Normally, the choice between an indemnity and a valued contract can be explained largely 

by the costs and challenges of assessing the value of the loss, and the risk of moral 
hazard 

 



 

 

Valued Contracts are mainly used to insure damage with highly subjective values that are hard to 
quantify: 

• By pre-agreeing on a fixed payment, the need to measure the value of the loss is avoided, but 
the risk of moral hazard is not eliminated 

• An example may be a standard life insurance contract, which pays a fixed amount following the 
triggering event of the death of the insured party 

 
Indemnity Contracts envisage a contingent payment that is proportional to the economic loss 
incurred by the insured party 

• A full indemnity contract is one that restores insurance purchasers to exactly the same 
position they were before the adverse triggering event 

• These contracts are preferred to insure damages for which the size of the loss can be 
reasonably determined after a damage has occurred 

• Furthermore, they reduce moral hazard as the amount paid by the insurer is related to the 
size of the loss and cannot exceed it 

 
The Sequence of the Relationship under an Insurance Contract 
 
The insurance contract specifies all the different moments in the relationship between insurer and 
policyholder: 

 
• When some peril is perceived, the individual who suffers the potential damage can 

handle it by taking out an insurance contract 
• If the event occurs, the insured party will apply for the benefits (a claim arises) 
• The insurer has to assess the damage and settle the claim by defining the amount of 

the benefit 
• Finally, the benefit is paid according to the policy conditions 

 
Regarding life insurance, the typical sequences of the contracts are as follows: 



 

 

 
• The insured event can either be the death or the survival of the insured party at some 

fixed time 
• In traditional life insurance policies, the benefit comprised a fixed amount, stated in the 

policy 
• In modern policies, the initial amount is stated in the policy, however this can vary 

throughout the duration of the policy because of its link to some reference value 
 
Asymmetric Information and Insurance Contract Design 
 
Since the purchaser of insurance must be at risk of suffering direct economic damage before 
engaging in an insurance transaction, the insurance process poses at least two main problems to 
an insurer: 

• Adverse Selection, which occurs when the insurer does not have enough information to 
make a proper assessment of the true risk profile of the insurance purchaser, and ends up 
collecting in the portfolio too many bad risks wrt the premium it charges 

• Moral Hazard, since insurers cannot perfectly observe the risk management activities of 
insurance purchases. Furthermore, if risk management is costly, insurance may reduce an 
individual’s its risks proactively 

 
The measures that an insurer can put in place to reduce the effects of adverse selection and moral 
hazard insist mainly on the design of insurance contracts: 

• The risk classification process helps reducing adverse selection problems 
• Contractual provisioning (especially in non-life) in insurance policies helps mitigate moral 

hazard problems 
 

1. Risk Rating Methodologies 
Ø In order to make the premium reflect the actual loss probability and intensity associated 

with the risk unit, the insurer must classify each risk unit he collects in the portfolio: 
• Classification involves grouping together risk units with similar characteristics and 

charging them a premium rate 
• Risk classes and premium charged to each risk class are based on analyses 

performed by actuaries who examine historical data and estimate expected claim 
costs 

 
Ø In general, classification and rating of risks are based on the following approaches: 

 



 

 

a. Individual rating, which is based on the assessment of any single risk unit, and are 
usually based on the actual loss experience of the specific risk unit for the risk 
underwritten in the policy 
• The approach requires that the historical loss experience data for the risk unit is 

stable and representative of future losses 
• This approach is used when insurers have very good information about the true risk 

profile of a specific risk unit, or when an insurer has an extremely large portfolio of 
homogeneous risk units and knows well their risk profile 

 
b. Class rating is based on the assessment of groups of risk units which are considered 

homogeneous, rather than individual risk units, and it typically involves three components: 
• Definition of classes for a given type of risk unit 
• Classification of policyholders into the proper class rating 
• Determination of the proper rate for each class 

 
è In classes definition, classes must be large enough to facilitate adequate risk pooling and 

diversification within the class so that the average policy risk within a given class can be 
covered by the premium identified for the class: 

• Ideally, classes should be defined so that the risk is homogeneous within the given 
class 

• This methodology allows to avoid the specific rating of individual risk units and only 
requires the allocation of each risk unit into the most appropriate class rating 

 
c. Merit or Experience rating is a hybrid between an individual and a class rating system, 

since they begin with a group classification and a class rating: 
• As the actual loss experience of the specific risk unit is revealed, the rate is then 

adjusted to address the actual risk profile of the individual insurance purchaser 
• In this way, merit ratings allow for a better alignment of the premium to the actual 

risk profile, but they also dynamically discourage moral hazard and mitigate 
adverse selection 

 
è An example may be the bonus-malus rating system, which is specifically designed to reduce 

moral hazard: 
• A no-claims bonus scheme sets the initial rate at a deep discount with the expectation 

of no claims but, if there are any claims during the life of the policy, the future discount 
is forfeited 

• An up/down scheme places the policyholder in an initial category based on a class 
rating approach, and each claim-free period allows him to migrate to a higher-class 
rating with lower premium 

 
2. Contractual Provisioning 
Ø In some cases, the amount of coverage of an insurance policy can be limited by contractual 

provisioning: 
• The main purpose of contractual clauses that limit coverage is to reduce moral hazard 

 
Ø Claim profile for a full non-life insurance coverage: 



 

 

 
è However, in most insurance contracts the claim profile above is limited by the following 

contractual provisions: 

 
 

a. Deductibles 
Ø A Fixed Deductible is a provision by which a specified amount (d) is subtracted from the 

total loss payment that would otherwise be payable: 
• Straight Fixed Deductibles apply only to single losses 
• Aggregate Fixed Deductibles apply to all losses occurring during a specified period 

of time 

 
Ø A Percentage Deductible is a provision requiring the insured to pay a specified proportion 

of the loss (a) 
• Percentage Deductibles usually have a minimum and a maximum 



 

 

 
Ø Deductibles can also differ depending on the cause of the claim, as different deductibles may 

be applied to loss or damage arising from different causes 
 

b. Franchises 
Ø The Franchise is a threshold (f) that needs to be exceeded in order for the insurer to be 

liable for the entirety of the claim 

 
è Franchises have several important purposes: 

• They eliminate small claims that are expensive to handle and process. Since a 
franchise eliminates small claims, the insurer’s loss-adjustment expenses are also 
reduced 

• They reduce premiums paid by insurers and moral hazard at the same time 
• They make it possible for the insured party to find the best risk financing mix 

 
c. Policy limits 

Ø Insurance policies usually limit the amount of coverage by placing an upper limit, known as 
policy limit, on the amount that the insurer will pay for any loss: 

 
• Policy limits are always used in liability insurance since indemnities are, by definition, 

uncapped 



 

 

• In this type of coverages the amount of the maximum loss is very difficult to 
estimate in advance, as it depends on a damage on properties/persons that are not 
known in advance 

• Setting a cap allows a more precise rating and limits the amount of premium that the 
policyholder should pay 

 
è In general, the demand for liability insurance depends on a person’s wealth: 

• Indeed, if people have a limited amount of wealth that they want to protect from 
liability suits, they do not have incentives to purchase insurance for the entire 
amount of damage they can cause 

 
d. Exclusions 

Ø Insurance policies often contain exclusions that exclude coverage for specific types of 
losses arising from exceptional clauses: 

• The first reason for employing contractual exclusions is that the cost of insuring 
some types of losses is very high due to the likely correlation in losses associated 
with catastrophic events 

• The second reason for employing contractual exclusions is to eliminate coverage 
that is not needed by the typical buyer 

 
Peculiarities of Life Insurance Contracts 
 
Life Insurance contracts present particular features that differentiate them from other insurance 
contracts and require specific considerations: 

• Indeed, even regulators apply a special treatment to these contracts 
 
A simplified classification of life insurance contracts can be done by looking at: 

• Type of underlying event or risk 
• Type of premium 
• Type of return 

 
1. Classification by Type of Underlying Event 
Ø The aleatory event underlying life insurance is related to the duration of human life, such as 

death and survival 
 
Early Death 

Ø There are two basic types of early death contracts that protect the beneficiary in the case of 
the death of the policyholder and the consequent loss of income: 
 

• Term Insurance is a policy with a definite timeframe through which the insurer will 
pay out a fixed amount upon the death of the policyholder to the beneficiaries 
indicated in the contract 
- Hence, in this case the payment is uncertain since the event could not happen in 

the specified time frame 
 

• Whole life insurance is a policy in which the insurer will pay a fixed amount upon the 
death of the policyholder, to the beneficiaries indicated in the contract 
- The duration of this contract is exactly the life of the policyholder 
- Contrary to Term Insurance, the occurrence of the insured event is now certain, 

while the time is aleatory 
 



 

 

Survival and need for resources at retirement 
Ø When the underlying event is the survival, the contract protects the policyholder from the 

risk of living too long and not having the necessary resources to survive 
• If the policyholder is alive at the specified date, the insurer will either provide a 

lump sum or a regular income  
 

Ø There are two types of survival insurance contracts: 
 

• Pure Endowment Insurance is a contract through which the insured party pays a 
premium upon the issue of the policy and will get the insured amount at the stated 
maturity if alive at that time 
- The policy duration is on average very long (10-20 years) 
- Since this is a savings-type contract, it is often combined with a term insurance 

contract for the risk of death before maturity (mixed contracts) 
 

è Combining Pure Endowment Insurance with Term Insurance benefits policyholders in two 
ways, since they receive a certain payment with an uncertain timing: 

- In the case of death during the tenure, the beneficiary gets the sum insured 
- If the individual survives the policy tenure, he gets the benefit as defined in the 

contract 
• Annuities are contracts through which the insurer pay out either fixed or with-profit 

annuities from a certain date, usually the retirement age 
- This kind of policies provide a certain income from a certain date onwards 
- Depending on the jurisdiction, the annuity can be sold to the policyholder together 

with another contract or separately 
 

2. Classification by type of premium 
Ø Depending on how the premium is paid, products can be split into three categories: 

• Single Premium consist in a one-off payment at the beginning of the contract 
• Recurring Premium consist in premium payments whenever the policyholder wishes 
• Annual or Regular Premiums are paid at regular intervals by the policyholder 

 
3. Classification by type of benefit  
Ø Financial returns on the policies may or may not be guaranteed: 

• Therefore, policyholders can participate in the profits or losses of the insurer or not 
• This possibility, which is typical of long-term contracts such as life insurance, lead 

to different types of contracts 
• The two types of contracts are Traditional and Linked contracts 

 
a. Traditional Contracts 

Ø Fixed contracts are traditional contracts in which the amount of benefit to be paid at 
maturity of the contract, or in case of the occurrence of the event, is stated in the contract 
and the total return of the policy is guaranteed 

• On the other hand, the policyholder does not participate in any excess profit earned 
by the insurer on the invested premia 

• Since investment risks are borne only by the insurer, the guaranteed return is very 
conservative 

• These contracts are nowadays very rare 
 

Ø With-profit contracts are traditional contracts in which policyholders are guaranteed a 
minimum return but also participate in the investment profits of the insurer: 



 

 

• The additional profit is given in the form of bonuses 
• Usually, profits are distributed on a discretionary basis by the insurers, with the aim 

of keeping the return to policyholder constant over time, or based on pre-defined 
contractual provisions 

 
è The main risk for the insurer is associated with the level of interest rate that is guaranteed 

to the policyholder and to the amount of profits that is contractually distributed to the 
policyholder 

 
b. Linked Contracts 

Ø In these types of contracts, the monetary value of the benefit is variable, and no guaranteed 
return is set in the contract: 

• Hence, policyholders bear the investment risk and fully participate in the profits 
and losses of the insurer 

 
Ø Index-linked contracts are contracts in which the value of the benefit is linked to an 

underlying financial index 
 

Ø Unit-linked contracts are contracts in which the value of the benefit is linked to the value of 
the underlying mutual fund or internal fund managed by the insurer: 

• The monetary value of the benefit depends on the monetary value of the units of the 
fund at the time of the payment of the benefit 

 
è These contracts do not pose any risk to the insurer, as they can be financially hedged by 

buying a mutual fund that is contractually linked to the benefit of the contract 
 
The Surrender 
 
The Surrender is the option of the policyholder to terminate the contract before its natural term 
and cash out the benefit as provided in the contract for early encashment: 

• This is typical to all contracts where the uncertainty of the benefit is associated with the 
timing of the payment (and not to if the benefit will be paid or not) 

• This contractual option could create liquidity problems and entails increased difficulty for 
the insurer to find the right assets to invest in, both in terms of duration and liquidity 

 
For this reason, the exercise of this option is normally associated with penalties for the 
policyholder: 

• The lower the penalties, the more the liability of the insurer is liquid and resembles and 
ordinary investment contract, where the protection purpose does not exist 

 
The Insurance Premium 
 
Ideally, the Fair Insurance Premium is the premium that is just sufficient to cover all the expected 
benefit costs and all the expenses incurred by the insurer, and that provide the insurer a fair return on 
their invested capital: 

• The Fair Premium is therefore the premium that would be charged in a perfectly competitive 
and transparent insurance market 

• The major determinants of the Fair Premium are: 



 

 

 
 

1. Expected Benefit Cost 
Ø The Expected Benefit Cost is the largest component of the insurance premium for most types 

of insurance, and it is the component that is supposed to cover the cost of future claims: 
• The determination of the Expected Benefit Cost is based on statistical 

determination of the probability distribution of frequency of the loss (for life 
contracts), and intensity (for non-life indemnity contracts) 

 
è The Expected Benefit Cost is the product off the means of the above two probability 

distributions: 
𝐸(𝐵𝑒𝑛𝑒𝑓𝑖𝑡	𝐶𝑜𝑠𝑡) = 𝐸(𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦) ∗ 𝐸(𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦) 

 
• Keep in mind that the statistical data, risk considerations and expert judgement 

relevant for determining the probability distribution of the frequency of an event 
are not the same as those relevant for estimating the intensity of the loss  

• The determination of an accurate probability distribution is one of the key aspects 
of insurance activity 

 
Ø Given a group of n items exposed to the same risk in one single period, and r claims for a 

total monetary amount D, the statistical premium would be: 
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2. Investment Income 
Ø When determining the premium, the insurer may also consider its ability to earn investment 

income during the period of time between the payment of the premium and the payment of the 
benefit: 

• In these cases, the insurer may ask the policyholder to pay a premium lower than 
the expected benefit cost 

• In this sense, the insurer is transferring a pre-determined interest rate return to the 
policyholder (i.e., guaranteed financial performance of the policy) 

• Indeed, the policyholder is implicitly guaranteed to get an investment return that is 
equal to the interest rate used to discount the expected benefit cost, and this 
deduction is expected to be paid by the actual return of the investment 

 
è A premium that includes such a negative component is called the Discounted Expected 

Benefit Cost, and it depends on: 
• The advance interest rate allocated to policyholders 
• The length of the contract premium to which the premium is related 
• The higher the interest rate used to discount the expected benefit and the more 

uncertain the payoff period, the higher will be the risk for the insurer 
 



 

 

Ø Discounting the expected benefit cost is a usual and explicit practice in life insurance 
lines, but also in long-tail non-life business lines  

• This is because long pay-off tail and relative ease in predicting amount and timing 
of cash outflows  

• This practice implies a significant investment component in life insurance, which 
varies depending on the type of benefit and on the design of the contract 

• The investment component could end up becoming the most important economic 
aim of the insurance transaction 

 
è Accordingly, the investment risk could become the most significant risk for life insurers, 

which is more concerning the more the investment returns earnable in the market are low 
and uncertain 

• These considerations are particularly important for Traditional life insurance 
 

Ø Traditional With profit contracts can transfer the return on invested premia during the life of 
the policy, in addition to the interest rate transferred to policyholders by discounting the 
premium 

• The allocation of investment returns is less risky in a with profit contract because 
interest rate transferred to policyholders is not fixed at inception and is typically not 
guaranteed 

 
Ø It is worth noticing that the persistent LIRE has emphasized the relevance of investment 

risk of life insurers: 
• Indeed, many insurers shifted their commercial offers from traditional life insurance 

products towards linked products 
 

3. Administrative Costs 
Ø Administrative costs usually refer to the compensation for all expenses that insurers incur 

to distribute and manage insurance contracts 
• Hence, insurance premiums should include and expense loading to cover all 

administrative costs  
 

è The main categories of administrative costs are: 
• General Expenses, which are expenses incurred for pricing/underwriting, marketing, 

and issuing policies not written by agents 
• Distributing Expenses, which are commissions to agents and brokers 
• Loss Adjustment Expenses, which are costs related to processing and settling claims 

 
4. Risk (or Profit) Loading 
Ø Risk Loading is an additional component of the premium included as a source of 

expected profit, as well as a protection against negative gaps: 
• Indeed, assuming no Risk Loadings, the expected profit for the insurer would be 

zero and probability of negative gaps between premium charged and claims and 
expenses would be too high 

 
è Under these conditions, no insurer would be willing to perform such activity 

 
Ø The Profit (Risk) Loading is directly proportionate to the riskiness of the portfolio, and 

inversely proportionate to the risk appetite of the company: 



 

 

• The purpose of the Loading is to cover gaps between the actual claim experience 
and the best estimate of the cost for claims, but also to provide an additional 
source of expected profit for the insurer 

 
è In statistical terms, the amount of Risk Loading is proportionate to the dispersion of the 

loss probability distribution around its best estimate 
 

Ø Factors affecting the amount of Risk Loading: 

 
 

Ø The main sources of profit/loss for the insurer derive from differences between the 
estimate of the premium and the actual cost experience, and they could be classified 
according to the components of the fair premium described before: 

• Expected Benefit (claim) cost is the difference between estimate and actual claim 
experience 

• Discounting of Expected Benefit (claim) cost is the difference between the interest 
rate used in pricing and the actual return earned from investments 

• Expense Loading is the difference between estimate and actual amount of expenses 
• Profit Loadings are the unexpected gaps between estimated and actual losses and 

expenses experiences 
 
  



 

 

REDUCING RISKS AND PROTECTIGN POLICYHOLDERS 
 
Reducing Risks 
 
Insurers are mainly exposed to two types of risks: 

• Underwriting risk  
• Investment risk 

 
Underwriting Risk 
 
The main sources of Underwriting Risk for Non-life insurance are: 

• Estimate of frequency and intensity of claims, which are risks related to the adequacy of the 
expected benefit costs 

• Estimate of the dispersion of the claim probability distribution, which is the risk related to 
the adequacy of risk loadings 

• Estimate of the expenses, which is the risk related to the adequacy of expense loadings 
• Consideration of any financial aspects in the premium, which is the risk related to the 

adequacy of implicit discount rates 
 
The main sources of Underwriting Risk for Life-Insurance are: 

• Estimate of Mortality Assumptions, which is the risk related to the adequacy of life expected 
benefit cost 

• Estimate of Financial Assumption, which is the risk related to the adequacy of discount rates 
or other financial guarantees (closely related to investment risk) 

• Estimate of Expenses, which is the risk related to the adequacy of expense loading 
 
Usually, insurers face a trade-off dilemma when trying to achieve the target level of solvency: 

𝑆𝑜𝑙𝑣𝑒𝑛𝑐𝑦	𝐼𝑛𝑑𝑒𝑥 =
𝐴𝑝𝑝𝑙𝑖𝑒𝑑	𝑟𝑖𝑠𝑘	𝑙𝑜𝑎𝑑𝑖𝑛𝑔 + 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒	𝑂𝑤𝑛	𝐹𝑢𝑛𝑑𝑠

𝑅𝑖𝑠𝑘𝑖𝑛𝑒𝑠𝑠	𝑜𝑓	𝑡ℎ𝑒	𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜
(𝑆𝑡𝐷𝑒𝑣	𝑜𝑓	𝑐𝑙𝑎𝑖𝑚𝑠	𝑝𝑟𝑜𝑏. 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛)

 

 
è Insurers can leverage on different factors to achieve their target level of solvency, such as 

the level of premiums, the level of own funds, and the riskiness of the portfolio 
• Adjusting the premia may be difficult because of market competition 
• Increasing capital can be limited by the ability of raising capital in the market 
• Solvency could therefore improve by reducing underwriting risk 

 
Insurers can mitigate underwriting risks during the underwriting phase in different ways, such as: 

• Imposing legal limitations on the contract 
• Portfolio selection, by creating portfolios that optimize insurability criteria 
• Contractual limitations like the elimination of small claims, the reduction in the value of 

potential claims, or by sharing responsibility of any damage with policyholders 
• Premium determination based on experience ratings 

 
è Once the risk units are selected and priced, and the policies are issued, insurers can 

reduce underwriting risk through reinsurance 
 
Reinsurance 
 
Reinsurance is a device whereby an insurance company transfers to another party a share of the risks 
associated to its portfolio in exchange of a premium: 



 

 

• Reinsurance allows insurance companies to avoid unsustainable risks or claims in the 
operation of insurance mechanisms, as well as risks or claims incompatible with the risk 
appetite of the company 

 
è In a reinsurance contract: 

• The direct writer is the insurer seeking reinsurance 
• The reinsurer is the company assuming part of the risk 
• The net retention is the portion of risk that the direct writer retains 
• Ceding refers to the act of transferring a part of the risk to the reinsurer, while the 

Cession is the portion of risk passed on to the reinsurer 
• The reinsurance premium is the premium paid by the ceding company 

 
There are mainly two types of reinsurance treaties: 

 
1. In Facultative Treaties the risks are considered individually by both parties and each risk 

is submitted by the direct writer to the reinsurer for acceptance or rejection: 
• However, the direct writer is not bound to submit the risks in the first place 

 
2. In Automatic Treaties the reinsurer agrees to accept a portion of the gross line of the 

direct writing company or a portion of certain risks that meet the reinsurance underwriting 
rules of the reinsurer 

• The direct writer is obliged to cede a portion of the risk to which the automatic treaty 
applies 

 
è Keep in mind that the reinsurance contract is legally separate from the insurance contract 

it relates to and does not create any relationship between policyholder and reinsurer 
 
Reinsurance allows insurers to decrease the riskiness of their portfolio by optimizing their 
solvency index, without changing risk appetite, premia and capital: 

• Hence, reinsurance is instrument sustain the development of the business without 
necessarily increasing its capital 

 
We can find three main purposes of reinsurance: 

 
1. Increasing Insurance Capacity, because reinsurance allows insurers to underwrite risk units 

that, otherwise, would not be economically affordable: 
• For instance, reinsurance allows to underwrite risk units that would not be consistent 

with available own funds, ability to apply risk loadings, or risk appetite 
 

2. Qualitative Harmonization of Portfolio, since reinsurance allows to transfer a portion of risk in 
excess of a certain amount to reinsurers to obtain a more harmonized portfolio 

• This allows a better functioning of the insurance process through more reliable 
estimates of losses on insured risks 

 
3. Segmentation and International Spreading of risks, since reinsurance allows to repeatedly 

segment and transfer risk units 
• This leads to risk sharing between many companies at an international level 
• Hence, better diversification is reached by geographical fragmentation and increase in 

the level of independence of risks 
 
We can find two main types of reinsurance: 



 

 

• Proportional reinsurance requires the reinsurer to share the cost with the insurer in relation 
to every loss that occurs to a reinsured risk 

• Non-Proportional Reinsurance requires the reinsurer to pay only after a loss reaches a 
certain size 

 
è However, notice that parties have the freedom to design a reinsurance contract as they wish, 

by either combining the above types or creating completely new types 
 
Proportional Reinsurance can be of two types 
 

1. Quota Share Treaties bind the direct writer and the reinsurance company to share the 
amount of each risk on some predetermined percentage basis 

• This type of reinsurance helps increase the insurance capacity of the insurer and 
also improve the segmentation and diversification of risks 

• However, it does not affect the level of quantitative harmonization of the direct 
writer’s portfolio, as the diversity between risks remains proportionally the same 

 
2. Surplus Treaties allow the reinsurer to accept a share of each risk in excess of a 

specified amount (net retention) 
• The percentage of risk ceded is not the same for all risk units 
• Any loss under the policies included in the treaty is shared on the basis of the 

proportion of each risk that is transferred 
• Surplus Treaties produce the same effects as Quota Share Treaties, but also 

contribute to reduce quantitative differences of the retained risks, thus improving the 
quantitative harmonization of the direct writer’s portfolio 

 
Non-Proportional Reinsurance can also be of two types: 

 
1. Excess Loss Treaties are reinsurance contracts in which the reinsurer is obliged to pay 

only when a loss exceeds a certain amount: 
• This type of reinsurance treaty can be written to cover a specific risk or to reduce 

catastrophe risk 
• These contracts also provide a maximum limit of liability for the reinsurer 
• Losses are not shared proportionally between reinsurer and direct writer 
• The reinsurance premium is subject to independent assessment and negotiation 

between the two parties and, therefore, it is not impacted by the pricing policy of the 
direct insurer 

 
è These contracts cover the direct insurer from unexpectedly high intensity of claims or 

catastrophic events and, therefore, it is more protective (and more costly) than a 
proportional reinsurance treaty 

 
2. Stop Loss Treaties are reinsurance contracts where the amount of loss above which the 

reinsurer will be responsible is determined in reference to the result of a certain 
portfolio of risks or line of business: 
• These treaties are more protective as they relate to whole portfolios and not to 

single claims 
 

è Stop Loss Treaties can be considered an insurance against the poor performance of the 
insurance process related to a portfolio 

 



 

 

Investment Risk 
 
One of the main risks for insurers stems from investment activities 

• Market Risk includes Interest rate risk, Equity risk, Real estate risk, and Exchange risk 
• Counterparty Risk is the risk of deterioration of financial instruments issued by third parties, 

or the risk of default of reinsurers or other debtors 
• Liquidity Risk is the risk that the insurer does not have enough liquid assets, or is unable to 

realize investments and other assets in order to settle obligations when they fall due 
 
The management and reduction of investment risks in insurance is based on the same approach and 
techniques used in other financial institutions 
 
Keep in mind that in insurance the Integrated Consideration of Assets and Liabilities (ALM) is 
crucial due to the insurers business model: 

• Indeed, in the insurance business model financial features of liabilities normally drive asset 
allocation 

• Therefore, through the appropriate matching of amounts, timing, and uncertainty of cash 
inflows and outflows insurers can mitigate many assets risks 

 
In fact, a good matching allows to have changes in the value of assets and liabilities driven by 
changes in market factors that tend to offset each other, thus maintaining the value of own funds 
constant over time 

• The main issue in insurance is that cash flows stemming from insurance liabilities are not 
certain in amount and timing, thus making the matching objective very difficult to achieve 

• Indeed, the more the liabilities are uncertain in amount and timing, the more difficult it is to 
reduce investment risk 

 
Interest Rate Risk is particularly important, especially in Life Insurance, because: 

• The Market Value of most assets in the Balance Sheet is sensitive to changes in interest rates 
• The Market Value of insurance liabilities is also affected by changes in interest rates 
• Life Insurance contracts could incorporate long term financial guarantees 

 
When considering assets and liabilities of an insurer, the risk immunization is fully reached when 
market changes in interest rates produce the same offsetting impacts on both assets and liabilities 

• However, in insurance this is just an expectation as liabilities are not certain 
• Therefore, the level of alignment of assets and liabilities determines the type of investment risk 

exposure of the insurer 
 
Insurers are particularly exposed to decreases in market interest rates because of longer duration 
of insurance liabilities compared to the assets 

• Since the change in value of a fixed income security is proportional to its duration, and 
insurance liabilities have longer duration than insurance assets, a decrease in interest rates, in 
principle, produces a larger change in value on the insurer’s liabilities than on its assets, with a 
resulting fall in equity 

 
The persistent LIRE puts pressure on the sustainability of the minimum interest rate guarantees 
embedded in many life-insurance contracts: 

• This has led insurers to focus on policies where the investment risk is borne by policyholders 
 
 
 



 

 

Protecting Policyholders 
 
Policyholders can be defined as conditional creditors because the amount they are entitled to is 
uncertain: 

• Conversely, the pool of policyholders can be considered the actual creditor of the insurer, who 
is expected to fulfill its contractual obligations  

 
As a result, the collectivity of policyholders face a sort of credit risk in the period spanning from the 
payment of the premium to the end of the insurance coverage 

• For this reason, insurers have been subject to prudential regulation enforced by independent 
Supervisory Authorities in order to protect policyholders 

• The prudential regulation for insurers represents the set of standards and rules that any 
insurer should abide by as a pre-condition to carry out its activity 

 
Regulators have acted mainly on three areas in order to minimize insolvency and, for this reason, 
they represent key objectives of the prudential regulation of insurers: 

 
1. Liabilities of the insurance company towards the policyholders must be measured 

accurately and prudently at any time of their relationship 
 

2. Liabilities towards the policyholders are covered by a corresponding amount of safe, 
profitable, and liquid assets that can be used to fulfill the liabilities as they come due 

 
3. Insurers have sufficient amount of capital to face unexpected circumstances and to 

remain solvent even when assets are not sufficient to cover liabilities 
 
Technical Provisions 
 
Technical Provisions represent the expected value today of the insurer’s future obligation 
towards policyholders for the existing contracts: 

• These provisions are usually calculated when drafting the financial statements of the 
insurance company since, at that time, it is necessary to recognize and measure the value 
of the existing obligations towards policyholders in the BS 

• Since the amount and timing of insurance obligations are random, the insurer should make 
the same set of estimates as in the case of premium calculation 

 
Depending on the assumptions embedded in these estimates, the current value of liabilities could 
need an adjustment compared to the correspondent value embedded in the amount of the premium: 

• In this way, the insurer will end up recognizing profits/losses in its Income Statement, even 
before the end of the contractual period 

 
Consider the case in which the insurer makes the exact same assumption he made when 
calculating the premium: 

• In this case, the premium is still considered an appropriate estimate of future obligations 
• However, the amount of technical provisions will differ from the premium only because of 

the time elapsed and the benefits already paid 
 
On the other hand, if the insurer updates the assumptions made at the inception, he will be able to 
recognize a positive or negative adjustment in the financial statement: 

• For instance, if the new assumptions require an increase in the frequency of the event, the 
insurer should implicitly recognize a loss 



 

 

• Similarly, if interest rates used to discount the expected benefit cost is higher than the one 
used at inception, the insurer should also implicitly recognize a loss 

 
For this reason, supervisors and regulators must make sure that assumptions and methodologies 
used to calculate technical provisions are updated, correct and prudent: 

• Indeed, due to the size of technical reserves, mistakes in their estimation could affect the 
whole BS 

 
Under EU Prudential Rules in force before 2016 (Solvency I), insurers were legally prevented in 
recognizing positive adjustments when updating the assumptions for the calculation of technical 
reserves 

• On the other hand, they were obliged to recognize any negative adjustment 
 
Solvency II has updated this rule and allows insurers to recognize both positive and negative 
adjustments if the current market conditions justify the new assumptions 
 
Allocation of Premium in Insurance Companies: 

 
 

• Technical Provisions represent a liability for the insurer because they constitute the 
amount that the insurance firm must set aside to pay future benefits 

• Usually, technical provisions are the largest liability for an insurer 
 
Main types of Non-Life Technical Provisions 
 
The main types of Non-Life technical provisions are: 

• Loss Reserves 
• Unearned Premium Reserve 

 



 

 

 
1. Loss Provisions 
Ø Loss Reserve is the estimate of the cost of all known and unknown claims which, at the date 

of technical provisions calculation, are already incurred, but are still to be paid 
 

è These Reserves can be classified into three components, which reflect three different stages of 
the claim payment process: 

• Claims reported and settled but still unpaid 
• Claims reported but not yet settled 
• Claims incurred but not yet reported 

 
Ø Claims reported and settled but still unpaid are reserves that result from the time-lag of the 

actual payment process 
• These represent a certain amount that does not need to be estimated 
• These are the most liquid liabilities for the insurer 

 
Ø Claims reported but not yet settled are claims known by the insurer, but whose amount is 

still subject to estimation and settlement 
• Usually, these are the largest claims for an insurer 
• Since the measurement of these claims is complex, statistical methods based on 

the average cost of past claims are often used 
• These claims are the most significant portion of loss reserves 

 
Ø Claims incurred but not yet reported represent the future cost of claims that, at the date of 

technical provisions calculation, have occurred but are not known by the insurer: 
• These can arise because of delays in reporting claims to the insurer, or because the 

policyholder may not know that the insured event has occurred 
• This estimate is challenging and is usually done based on past experience 

 
2. Unearned Premium Provision 
Ø The Unearned Premium Reserve represents the expected cost for future claims that are 

still to occur at any point in time during the coverage period of the policy: 
• This provision is represented by the portion of premium that has been paid in 

advance for the portion of insurance coverage that has not been provided yet 
• Hence, this provision is the portion that should be set aside to cover the cost of 

claims that could be incurred in the residual timeframe of the policy 
 



 

 

Ø Under Solvency I, this portion was calculated as a pro-rata of the premium collected, in 
proportion of the remaining lifetime of the insurance contract: 

• If assumptions had changed and the expected benefit cost increased, insurers had to 
make the adjustment and cover the deficit by setting aside additional amount 

 
è Solvency II allowed insurer to make both negative and positive adjustments in the 

expected benefit cost, meaning that the pro-rata calculation made at the inception of the 
policy could be revised 

 
Main types of Life Technical Provisions 
 
Similarly to non-life, when a life insurance company issues a policy, it determines the premiums so 
that it is able to cover the expected benefit payments related to the policy: 
 
We have seen that, at the time of policy issuance, the PV of expected premia should theoretically 
equal the PV of future benefit payments, thus making the expected loss of the insurer equal to 
zero 

• However, this equivalence does not generally remain valid during the lifetime of the contract 
 
Hence, we can define the variable 𝐿7, which is the difference at time 𝑡 < 𝑇 between the Present 
Value of Future Benefit Payments and the Present Value of Future Premia Payments 

• This difference is also known as the Net Premium Reserve (or Mathematical Reserve) 
 
Mathematical Reserves are the difference between the PV of future obligations of the insurer 
towards the policyholder, and the PV of future obligations of the policyholder towards the 
insurer 

• These are calculated using demographic assumptions (survival and death probabilities) 
and financial assumptions (interest rates), taking into account the design of the insurance 
policy and the nature of corresponding liabilities 

 
Insurance Policies should be designed in order to have a positive or non-negative Net Premium 
Reserve: 

• If the Net Premium Reserve was negative, the insured would be a debtor to the insurance 
company and would not have incentive to continue the insurance 

• Mathematical Reserves are set-aside by the insurer in order to cover the differences in these 
expected value 

 
Mathematical Reserves represent the main liability of life insurers: 

• This is due to the long-term nature of these contracts 
 
Assets Backing Technical Provisions 
 
The second main objective of prudential regulation is to ensure that the liabilities towards 
policyholders are backed by safe, profitable, and liquid assets: 

• Indeed, in the time between collection of premiums and payment of benefits, premiums are 
invested in assets 

• Investments represent both a source of additional profit and risk for insurers 
 
Hence, insurers must ensure the safety, profitability, and liquidity of the investments in order to 
fulfill their obligations as they fall due: 

• These objectives can be optimized only in the context of a diversified portfolio 



 

 

 
Prudential Regulations usually set asset allocation rules that set conditions on admissible assets 
and limits by type of assets to ensure diversification and safety 

• The purpose of these limitations is to reduce the risk of losses on assets 
 
However, it is important to notice that the appropriateness of any asset allocation policy must be 
assessed in conjunction with the financial characteristics of the insurance liabilities (technical 
reserves) 

 
One of the primary objectives of insurance companies in managing their assets is to ensure 
matching of cash flows from investments and liabilities: 

• Since insurers cannot modify their policies to change the cash outflow profile, they usually 
allocate assets consistently with the expected cash out-flows of liabilities 

 
Hence, we can say that financial characteristics of insurance liabilities drive asset allocation 
 
With the Prudent Man Approach, prudential regulations have shifted from strict quantitative 
restrictions on admissible investments, to measures based on principles of good asset 
management 

• The new requirements are more qualitative and rely on the managers competence to 
select the best investments that match the characteristics of technical reserves 

 
However, this approach must be supported by severe requirements on corporate governance and 
integrity of management 
 
Capital Requirements 
 
The third objective of prudential regulation insists on the presence of sufficient capital in order to 
protect policyholders from the insurers’ insolvency: 

• Indeed, capital acts as a prudential buffer to ensure that unexpected losses and 
obligations could be covered as they fall due 

• The main purpose of a solvency requirement is to absorb any remaining risk that may occur 
even if concrete risk reducing measures have been taken 

 
All jurisdictions set a solvency requirement, but differences across jurisdictions rely on how this 
requirement has been determined: 

• In the EU before 2016, the Solvency Margin depended exclusively on the size of the 
insurance company and did not reflect its actual risk profile 

 
However, the Solvency II regime in the EU has introduced capital requirements that are more 
sensitive to the actual risk profile of the company 
 
 
 
  



 

 

THE SOLVENCY II REGIME 
 
Solvency II: Reasons And Drivers Of The New Regime 

Prudential Regime refers to the set of principles, rules and guidelines that are applied to insurance 
companies with the aim of reducing the risk of their insolvency  

• In the EU, the prudential regime is enforced by National Supervisory Authorities in each 
Member State, coordinated by an EU Authority (European Insurance and Occupational 
Pension Authority - EIOPA) 

• EIOPA’s main purpose is enhancing the convergence of good supervisory practices across EU 
• The Market conduct regime is a set of principles, rules, and guidelines to ensure that the 

conduct of the insurers’ business is fair and transparent 
 
Solvency II is the current EU prudential regulation regime starting from 2016: 

• The regime replaced Solvency I, which was in place for more than 30 years 
 

The Solvency I regime was a simple, rule-based regulatory framework that prescribed basic 
requirements 

• All EU Member States were required to only comply with prescribed minimum requirements 
• However, Member States could supplement that regime with different and further requirements 

at the national level 
 

The Solvency I regime presented four main disadvantages: 
• Lack of Risk Sensitivity 
• Failure to adequately differentiate between the riskiness of different product lines 
• A partial balance sheet approach 
• Inconsistent level of policyholder protection within the EU 

 
1. Lack of risk sensitivity derives from the fact that capital requirements were determined using 

a factor-based approach that did not capture the risk profile of the insurer 
• Indeed, Capital requirements were mainly dependent on the size of the company 

and did not consider the specific risk profile of the insurer 
• Moreover, prudent managers were penalized as they would have seen their capital 

requirements increasing with the number of reserves 
 

è In general, Solvency I was a rules-based regime that could conflict with good risk management 
 

2. Failure to adequately differentiate between the riskiness of different product lines, since 
insurers should have more capital when writing riskier business 

• However, this was not necessarily the case under Solvency I because of the way the 
capital requirements were calculated 

• For Non-Life insurers, the capital requirements were based upon the volume of 
premiums or historical claims 
 

è This did not sufficiently differentiate between business lines that experience differing loss 
volatility  
 

3. Partial balance sheet approach, because Solvency I capital requirement ignored the risks 
that could materialize on the asset side of the balance sheet  



 

 

• For instance, Solvency I capital requirement did not consider currency risk if insurer 
invested in assets denominated in a different currencies wrt its liabilities 
 

4. Inconsistent level of policyholder protection within the EU because, under Solvency I, 
regulatory regimes differed significantly throughout Europe 

• This led the way to Regulatory Arbitrage, since companies could take advantage of 
differing regulations in order to lower their regulatory requirements 

• This resulted in inconsistent levels of protection for policyholders and unfair competition 
between companies  

 
è Solvency II sought to radically reform Solvency I and overcome its limits by creating an 

enhanced and more consistent level of protection throughout Europe 
• Indeed, Solvency II introduced a single set of requirements to be applied consistently 

across Europe 
 
The Solvency II key elements can be summarized as follows: 
 

1. A market-consistent (realistic) approach for valuing all assets and liabilities and their 
interconnectedness (total balance sheet approach) with no additional prudential buffers 
implicit in their valuation 

• More concretely, the valuation prescribed under Solvency II aims at determining the 
transfer value of each element of the balance sheet 

• The difference between assets and liabilities can be considered as the amount the 
insurer could realize by transferring all assets and liabilities to a third party at the 
time of the valuation 

• In addition, market consistent valuation provides insurers with useful information 
for effective risk management 

 
2. Forward-looking and risk-sensitive capital requirements aimed at improving the insurer’s 

resilience to financial shocks 
• The capital requirement should equal the potential loss that the balance sheet of the 

insurer could suffer at the occurrence of an adverse event 
• Therefore, the requirement will depend on the risk exposure of the specific insurer’s 

balance sheet 
• The higher the risk exposure, the higher the capital requirement 

 
3. Special focus on governance and the enhanced role of Enterprise Risk Management 

• The aim was to improve the insurer’s ability to identify, measure and, mitigate risks, 
and to incentivize the development of internal models to assess risks  

 
4. Enhanced supervisory approach to give supervisors effective tools to intervene before the 

full materialization of the risk and with increasing intensity in proportion to the level of 
insolvency risk 

• Hence, a laddering of early supervisory interventions was introduced 
 

5. Increased market transparency and disclosure to strengthen market discipline 
 



 

 

6. Harmonised EU regulatory regime to implement consistent supervisory practices in EU, 
with the aim of making regulation and actual supervision in different jurisdictions as 
convergent as possible 

• Indeed, Solvency II is a maximum harmonizing regime in which the discretion left to 
national jurisdictions in the implementation is limited 

• Furthermore, the EIOPA works to foster common supervisory practices 
 
Outline of the Solvency II regime 

Solvency II regime is intended to cover all aspects of the insurance business that could have an 
influence on the solvency of the insurer 

 
Solvency II provisions can be divided into three pillars 

• Pillar 1: Focuses on financial requirements and the available capital to cover the requirements 
• Pillar 2: Establishes requirements for governance and risk management as well as for the way 

the supervisory review process should be carried out 
• Pillar 3: Focuses on supervisory reporting and public disclosure to trigger market discipline 

Pillar I - financial requirements based on an economic approach 
  
Solvency II follows a risk-based economic approach to set financial requirements 

• The capital needed to cover capital requirements is determined based on the Market 
Consistent Valuation of all assets and liabilities of the company 

• The value of both assets and liabilities should reflect the current value at which they could 
be traded, irrespective of how they are valued for general financial information purposes 

 
There are two levels of capital requirements: 

 
1. Solvency Capital Requirement (SCR), which are calculated in terms of the potential loss 

under an adverse scenario assumption calibrated to a confidence interval of 99.5% VAR 
over a 1-year time horizon 

• This represents the quantity of capital that is supposed to be sufficient to cover future 
unexpected losses over the following year, up to the statistical level of a 1 in 200-year 
event 
 

2. Minimum Capital Requirement (MCR), which reflects a level of capital below which ultimate 
supervisory action should be triggered 

• This is calculated on a simple factor basis (i.e. based on percentages of certain 
balance sheet items), but within the corridor of 25% and 45% of the SCR  
 

By comparing the available capital of an insurer with its capital requirements (Solvency Ratio), 
supervisors and other stakeholders can get an indication of the financial strength (Solvency Level) 
of the insurer 

• Supervisors calibrate their actions based on the Solvency Ratio and on all other 
indications coming from other aspects of their supervision 

 
This approach allows a sequence (ladder) of supervisory interventions, with increasing intensity 
the more the solvency ratio decreases  

• Eventually, when the available capital breaches the MCR, ultimate supervisory 
intervention is triggered 



 

 

• Indeed, the closer the available capital gets to the SCR and eventually breaches it, the more 
supervisors take actions with increasing intensity to prevent further erosion of the solvency 
position and eventually to recover it 

 
Ø With Solvency II regime supervisors are able to get an early indication of the solvency position 

of the company 
• This is useful in order to apply in time the supervisory measures and simplify the 

recovery, thus protecting more effectively policyholders’ interests 
• When the MCR is also breached, supervisors should take final actions 

 
è When the MCR is breached, companies should in principle still be able to transfer all their assets 
and liabilities at their market price to a solvent company, before policyholders’ rights are 
undermined 
 
Pillar II - Central Role of Risk Governance  
 
In addition to financial requirements, good governance and strong risk management are essential 
aspects of a prudential regime 
 
Solvency II sets explicit requirements on the quality of the governance of the company and the way 
it manages its risks: 

 
1. Fit and proper requirements of the people managing the company 

• Indeed, the source of company crises are usually attributable to bad management attitude 
and decisions 

• The reputation, professionalism and experience of the managers is a precondition for 
maintaining its solvency  

 
2. Appropriate internal control system, which should be proportionate to the size, nature and 

complexity of the risks borne by the company 
• This includes requirements about responsibilities and tasks of key functions such as risk 

management, actuarial, compliance, and audit functions  
 

3. Severe risk governance standards covering all risks (not just those captured by the Pillar 1 
requirements) in order to: 
• Ensure that risk assessment and management play a central role in the system of 

governance, with direct responsibility of the management board  
• Insurers send to supervisors a specific report (ORSA) regarding how risks are 

measured and controlled by supervisors, in order to assess the capital needs 
 

è The ORSA (Own Risk and Solvency Assessment) is one of the main and most innovative 
tools in the Solvency II framework which has two purposes:  
• A risk assessment process to support internal business decisions, which should 

always be based on their risk implications 
• A report to supervisors, which not only explains how the company measures and 

assesses its risk profile, but also represents a platform for the company to develop its 
interactions with supervisors 

Assumptions and Methodologies to assess the risks in the ORSA are not necessarily the same as 
those underpinning the calculation of the Solvency Capital Requirement (SCR) 



 

 

• However, any divergence with SCR calculation should be highlighted 
• Therefore, the ORSA also helps supervisors to check whether the risk profile of the 

company is appropriately captured by the SCR calculation and, therefore, to consider the 
request of any adjustments to the capital requirements 

 
In order to verify how well the insurers comply with the requirements, Supervisors need 
appropriate powers and resources 

• Indeed, based on their review process, supervisors have the power to require the company 
to inject capital in addition to the amount resulting from SCR calculation (capital add-on) 

 
è There are two main reasons for a capital add-on 

1. Deficiencies in governance and internal control which increase the risk of losses 
• Therefore, the capital add-on should be temporary, as shortcomings in the governance 

and control system should be quickly addressed and eliminated 
 

2. Deviation of the actual risk profile of the specific company from the assumptions 
underpinning the ordinary calculation of the capital requirement (SCR) 
• Indeed, the SCR uses certain assumptions and simplifications that do not always fit the 

actual risks borne by the company 
 

è The actual convergence of the day-to-day approach and methods used by EU national 
supervisors in applying the above powers is critical to achieve actual harmonization  
 

Pillar III - Broad and Risk Based Disclosure 
 
Solvency II also introduces new public disclosure requirements with the aim of fostering market 
discipline and reward companies that manage their risks better 
 
According to the Third Pillar, insurers not only should show financial position and results, but also:  

• They should explain how the insurers’ risk profile and risk appetite fit in with their overall 
business strategy 

• They should explain to external stakeholders how insurers assess and manage risk 
 

One of the objectives of Solvency II is that Supervisors should have sufficient information to fully 
understand a firm’s risk profile 

• Hence, besides public disclosure, Solvency II requires to regularly report, based on 
harmonized reporting formats, a set of information to supervisors 

 
Insights on Financial Requirements 
 
Market Consistent Valuation of Assets and Liabilities  
 
The first step to calculate financial requirements and assess the solvency position of the company is 
the determination of the Solvency II balance sheet 

• The Solvency II BS recognizes and values assets and liabilities according to the market 
consistent valuation, which is the Solvency II valuation criteria 

 
Under Solvency II this step has a twofold purpose:  

1. Determining the available capital of the company, which is the amount of own funds 
available to cover the capital requirements 

 



 

 

2. Determining the value of assets and liabilities which should be used as a starting point to 
calculate the capital requirements (SCR and MCR) according to the Total Balance Sheet 
Approach 

 
The Total Balance Sheet Approach ensures that the risks associated to all assets and liabilities 
are considered and, at the same time, allows to take into account any compensating effect of the 
risk exposures stemming from assets and liabilities 

• For instance, the risk compensating effects of derivatives that are used to hedge the risk 
exposure of certain assets or liabilities 

 
Hence, in the Solvency II balance sheet all assets and liabilities should be recognized and 
measured at the value at which they could be transferred in an arm’s length transaction between 
two willing parties in normal market circumstances (transfer value) 
 
Hence, we must use different valuation methods according to the depth and liquidity of the 
markets of relevant assets and liabilities 

• In general, assets and liabilities are valued at their market value if they are traded in deep 
and liquid markets 

• Otherwise, the transfer value of assets or liabilities should be derived by using reliable 
models and using updated market information (mark to model) 

 
Solvency II provides the criteria to model insurance liabilities: 

• Insurers are requested to forecast expected liability future cash flows and then discount 
them using risk-free interest rates  

• This allows to determine the best estimate of insurance liabilities 
• Then, a risk margin is added to the best estimate in order to produce a market consistent 

value 
 
Considering the large amount of insurance liabilities on insurers’ balance sheets, a wrong 
calculation or the use of unsound assumptions could reduce both: 

• The reliability of the determination of the insurer’s technical provisions  
• The reliability of its available capital  

 
Valuation of Technical Provisions 
 
Similarly to Solvency I, the calculation of the technical provision in Solvency II is crucial for a 
sound assessment of the solvency position of the company and, therefore, for the protection of 
policyholders 

 
The main objectives of Solvency II with regard to technical provisions are as follows:  
 

1. Harmonising the calculation across EU jurisdictions by using a single set of criteria and 
certain key assumptions to model technical provisions 
• However, it is unavoidable that in a such complex modelling a number of assumptions 

remain within the discretion of the company 
• To make these assumption sound and convergent across companies and Member 

States, it is necessary that EIOPA and National Supervisory Authority apply detailed 
harmonized guidelines and supervisory practices 

 



 

 

2. Aligning the valuation to the IFRS, however this objective has been pursued only in general 
terms because at the time of Solvency II the International Accounting Standard on insurance 
contract (IFRS 17) did not exist 
• Now that IFRS 17 is defined we can say that the two standards have a number of 

conceptual similarities, even though differences exists  
• In general, we may say that those differences are justified by the different purpose of 

the two standards  
 

3. Eliminate implicit, opaque, prudential margins in the valuation of assets and liabilities by 
introducing a transparent approach based, in principle, on realistic and market consistent 
assumptions 
• Some key elements of the model (e.g., discounting interest rate curve to be used) depart 

to a certain extent from pure market data 
• However, this departure aims at softening the excessive volatility that pure market 

data would have entailed in the valuation, thus also reflecting the long-term horizon of 
insurance business (Long Term Guarantee measures) 

 
The conceptual steps to calculate the insurance liabilities under Solvency II are the following:  

• Determining the amount and timing of all expected cash flows stemming from the 
insurance contracts in force, including those that depend on the insurer’s discretion or 
policyholder behaviors 
 

This determination should be made based on contract boundaries, which determine how long in the 
future the estimates of the expected cash flows should last 

 
Discounting these cash flows using a pre-determined risk-free interest rate term structure in order 
to determine the best estimate of insurance liabilities (interpreted as the probability weighted 
expected present value of the insurance liabilities) 

 
• Adding a risk margin to the best estimate in order to account for the uncertainty implicit in 

the best estimate 
 
Main Criteria to calculate insurance liabilities under Solvency II 
 
The Best Estimate is the present value of probability - weighted average of future cash flows 
related to existing contracts, and it is calculated by projecting all the expected cash flows within the 
contract boundary. Projected Cash Flows include: 

• All future premiums to receive  
• All expenses incurred in servicing  
• All payments to policyholder and beneficiaries, including expected future discretionary benefits  
• Inflation and expected future environmental developments  
• All financial guarantees and contractual options 

 
Solvency II prohibits any allowance for prudential buffers implicit in the reserve’s valuation 

• This is because no surrender value floor (the fact that reserves cannot be lower than the 
sum of the surrender value for each policy) is envisaged 

• In line with the transparent, economic approach of the system, the valuation should be 
based on realistic assumptions and cannot be excessively and implicitly conservative 
 



 

 

In the case of life with profit contracts, the projection of guaranteed benefits has to be separated 
from discretionary benefits 

• Indeed, the discretionary part of insurance liabilities could legitimately be used to reduce 
the capital requirement (SCR) 

• This is because, in stressed conditions, the insurer can reduce the profits that it would 
otherwise allocate to policyholders 

 
The best estimate is determined by applying a pre-determined discount interest rate curve to 
expected cash out-flows  

• The interest rate curve is set by referring to the risk-free interest rate expressed by the 
market at the time of the valuation 

• EIOPA regularly sets and publish one risk-free interest rate curve for each currency, to be 
applied by all companies in the EU 

 
Conceptually, the discount rate is the rate of the least risky financial instrument that the insurer 
can reasonably invest in at the time of the valuation 

• This principle protects the policyholders, by not exposing them to the risk of determining 
liabilities on the basis of too optimistic expected return of investments  
 

 
When setting the interest rate curve, the main decisions to take are: 

1. Choosing the basic interest rate curve to assume as a reference for the risk-free rate 
• Currently, the reference rate is the interest rate curve expressed by the swap rate in the 

relevant market 
 

2. How to extrapolate the interest rate term structure for durations where no deep and liquid 
market values exist 
• This is based on forward rates converging smoothly from the Last Liquid Point (the 

forward rate with the longest maturity for which the observed financial instrument 
expresses reliable market data) to the Ultimate Forward Rate (a rate that can be 
considered stable over time) 

• The wider the extrapolated part of the curve is, the less the curve will be sensitive to the 
values expressed by the market, thus reducing volatility over time.  

 
3. Whether to add adjustments, such as the matching adjustment and the volatility 

adjustment, to the basic curve 
• This could be done to take into account and compensate for abnormal widening of 

credit spreads on bonds 
• This could be necessary at a time of generalized financial crisis or when the 

movements of credit spreads of bonds are artificially volatile  
• Basically, adjusting the curve is a countercyclical measure introduced to take into 

account the long-term nature of many insurance products 
 

è The chosen level of the discount rate curve is crucial to determine the available capital of 
the company and its solvency rate  
• The change in the discount curve can have a huge impact on the amount of technical 

provisions and, therefore, on the available capital of the insurer 
 



 

 

In Solvency II, the risk margin is calculated by determining the cost of providing an amount of 
eligible own funds (cost of capital) that is equal to the Solvency Capital Requirement (SCR) 
necessary to support the run-off of the insurance obligations 

• In practice, the risk margin is calculated by projecting the capital requirements (SCR) that 
will be generated by the presence of the best estimate of technical provisions in the 
following years, until they will be completely paid out  

• These projected SCR will allow the determination of the cost of the corresponding capital 
to hold in the future years 

• These costs will be then discounted using the risk-free interest rate curve that we 
discussed above 

 

 
 
Risk Based Solvency Capital Requirement (SCR) 
 
The available capital is determined by calculating the market consistent value of all assets and 
liabilities of the company 

• At the same time, the market consistent value of assets and liabilities is the basis on which 
the methodology to calculate the Solvency Capital Requirement (SCR) is applied 

 
The comparison between the available capital of the insurer and its capital requirement (SCR) 
determines the Solvency ratio 

• This is the main indicator of the solvency position of an insurer under Solvency II  
• Any change of market value of assets and liabilities could significantly affect the calculation 

of the Solvency Ratio either by changing the value of available capital (most significant 
effect), or by changing the determination of the SCR.  

 
SCR Standard Calculation  
 
The calculation of the SCR includes the measurement of all quantifiable risks, to which all assets 
and liabilities of the company are exposed to, based on EU average market data 

• Each quantifiable risk is defined and considered individually, based on a modular 
approach, and the list of all quantifiable risks is provided by the regulation 



 

 

• Prescribed Factor Based or Scenario Based Calculations are used to define the capital 
charge for each risk, using the total balance sheet approach and recognizing the risk 
reduction mechanisms in force 
 

è Factors or Scenarios are prescribed in the regulation and are calibrated using a 
confidence level of 99.5% VaR over one year 

 
• Results of the capital charge for each risk are then aggregated using a prescribed 

correlation matrix, in order to allow for diversification between risks that are not fully 
correlated 

 
For each risk considered by the regulation, predetermined formulas are applied to all assets and 
liabilities included in the Solvency II Balance Sheet, whose value is sensitive to the relevant risk. 
These formulas could be based on the application of: 

• Predetermined Factors (factor based) 
• Relevant Market Factors (scenario based) 

 
The purpose is to identify the potential loss that the available capital could be subject to in the case 
of a statistically defined adverse scenario  
 
However, the capital requirement calculated for each risk is then reduced, where relevant, to take 
into account the fact that, in a stressed situation, some liabilities could be reduced in value or 
eliminated. For instance, this is the case for: 

• Technical provisions for ‘with profit’ life contracts in relation to part related to discretionary 
future allocation of profit to policyholder 

• Deferred tax liabilities 
 

 
 
The supervisory role is made difficult by the fact that the SCR calculation is very complex and 
introduces subjectivity into the computation 
 
Example - Interest Rate Risk Module 
  
The module aims at measuring the impact on the balance sheet, using the total balance sheet 
approach, of potential changes in the term structure of risk-free interest rates 

• Companies should simulate the impact of up/down prescribed changes of the risk-free curve, 
varying by term to maturity 

• All assets and liabilities should be considered and their change in value recorded 



 

 

• On insurance liabilities, the effects should be considered through changes in discount rates, 
value of options and guarantees, management actions, etc. 

 
è The SCR related to interest rate is the larger (net) result of the two scenarios. 

 
After the calculation of the capital charge for each risk, prescribed correlation matrixes are used to 
aggregate the capital charges and define the final SCR 

• This allows for the recognition of diversification effects between risks 
 
The recognition of diversification effects is fundamental to provide incentives for insurers to enhance 
the diversification of their risk profile 

• Solvency II regime includes these correlations matrices as an incentive to diversify risks, even 
though correlations tend to change over time, especially during crises 

 

 
 
 
In order to calculate the Solvency Ratio, we will have to divide the available capital of our company 
by the Solvency Capital Requirement calculated: 

 
 
Balancing Sensitivity and Simplicity in the SCR calculation 
 
The main purpose of Pillar I of Solvency II is to define a capital requirement coherent with the 
company’s risk profile 



 

 

• Indeed, Solvency II provides the option to adjust or replace, after supervisory approval, the 
results of the formula with a more company-specific calculation 

 
Recall that the SCR standard formula, calibrated in accordance with statistics based on Europe-
wide data, considers the average of relevant European data  

• However, this calculation may not be in line with the specific risk profile of the company 
 
If the difference between the assumptions underlying the standard SCR calculation and the risk 
profile of the company would suggests an increase of required capital, supervisors could require 
a capital add-on 
 
More generally, in order to make the calculation of SCR fully based on a company’s risk profile, the 
company could ask the supervisor to approve an internal model 

• This is done when the risk profile significantly deviates from the assumptions underlying the 
standard formula 

• The internal model can be used to calibrate factors and stress of the formula on the basis of 
the company-specific situation 

 
The European Authority (EIOPA) role is critical to ensure consistency in the approaches of 
national supervisors 
 
The use of Entity Specific Data is an intermediate option between standard formula and internal 
model 

• In this case, the standard formula continues to be used, but with the replacement of some 
standard factors with entity specific factors 

 
However, even if companies can decide between Entity Specific Parameters or Internal Models, 
they may also need to apply simpler calculations for non-significant risks 

• The table below summarizes the options that insurance companies have to balance 
simplicity and risk sensitivity 

 

 
 
MCR Calculation 
 
Solvency II also envisages a Minimum Capital Requirement (MCR), which is a requirement lower 
than the SCR 

• MCR and SCR allow for the calibration of the intensity of supervisory actions (supervisory 
ladder of intervention), depending on their comparison with the available capital 

• The MCR level should be consistent with the SCR in order to allow for a reasonable 
distance from the SCR and, therefore, for a ladder of supervisory interventions 

 



 

 

The MCR is considered a safety net against the model risks associated to the complexity of Internal 
Models 

• Indeed, MCR is based on an objective calculation approach that is easily auditable 
  
The MCR calculation is based on percentages applied to a combination of premiums, technical 
provisions, and the insured amounts at risk 

• The MCR is subject to a maximum cap (45%) and a minimum floor (25%) determined as 
percentages of the SCR  

• This ensures enough distance from the SCR 
 
The SCR and MCR should be covered by eligible elements of own funds 

• Solvency II provides requirements to ensure a sufficient quality of the capital 
• Eligible elements of own funds include shareholders’ equity, certain liabilities like 

subordinated debt, and elements such as ancillary own funds 
 
The elements of eligible own funds, including subordinated debts, are allocated into three classes 
of decreasing quality (tiers), where the quality is measured by considering 

• Subordination to other liabilities  
• Loss absorbency capability  
• Sufficient duration  
• Freedom from incentive to redeem  
• Absence of mandatory servicing costs  
• Absence of encumbrances  

A set of quantitative limits is prescribed for each tier in order to ensure an overall minimum level of 
quality 

Regulation Of Investment Activities 
 
Solvency II updated Solvency I by eliminating any pre-determined limit or constraint on 
investments 

• However, the company should follow the prudent man principle and invest in the best 
interest of the policyholder, considering transparently all investment risks 

 
This qualitative principle is more effective than predetermined constraints or conditions because it 
can be tailored to the specific concrete circumstances 

• The main constraint is that it makes the supervisory review more difficult 
 
In general, under Solvency II all risks undertaken (including investment risks) are reflected in 
capital requirements 

• Hence, companies are free to take more investment risks, provided that they own the 
necessary capital to cover the corresponding capital requirements 

 
  



 

 

A Summary of the Main Impacts of Solvency II in the EU Environment 
 
Main impacts for Supervisors:  

1. Increased complexity of the framework requires an increased quality and quantity of 
technological and human resources in the supervisory authorities 
 

2. Supervisors should have the ability to appropriately use increased discretion and take a 
stand against reactions of companies and other stakeholders  
 

3. An enhanced risk supervisory culture should be embedded at all levels of the supervisory 
organization  
 

4. Need for converge in day-to-day supervisory practices in the EU, since expert judgement 
and discretion opens the possibility of unlevel playing fields in the EU  
 

5. Need for international cooperation between supervisors, even if this is made difficult by 
differences in the legal systems of each jurisdiction 

Main impacts for Insurers:  

1. The introduction of Solvency II can affect the overall business strategy and operations of 
insurance companies 
 

2. The regulation should be understood, interpreted and, embedded in the business, taking 
into account supervisory expectations 
 

3. Solvency II has an extensive impact on governance, risk management, and business 
operations 
 

4. Solvency II could change the competitive landscape, thus requiring a reassessment of 
business strategy 
 

5. In terms of quantitative impact, the average capitalization of the EU insurance market has 
not been put under stress by the introduction of Solvency II, however the impact could vary 
at individual level 

One Major Challenge: Volatility and Pro-Cyclicality 
  
The volatility of the Solvency II ratio and the consequent risk pro-cyclical interventions represent 
the most controversial aspects of the new regime 

• Indeed, the new regime poses the risk that supervisory interventions are triggered only by a 
temporary change in market factors or a market crisis 

• This could make the crisis even worse 
 

The original Solvency II directive already included some countercyclical elements 
• However, the most recent Solvency II legislation includes a package of measures (Long 

Term Guarantee measure) that focuses on the long-term nature of many insurance 
products 

• The package allows to reduce the effects on the balance sheets of short-term market 
volatility, thus limiting pro-cyclical supervisory interventions   



 

 

The aim of these measures is to make balance sheets less volatile 
• This is done by compensating abnormal changes in the value of some assets and 

liabilities with specific changes in the discount rate used for technical provisions 
• Alternatively, this is done by making the discount interest rate curve less dependent on 

market values  
 
The following measures have the purpose to depart from pure market consistent valuation of 
assets and liabilities in order to soften the volatility that would otherwise be reflected in the 
Solvency II balance sheet: 

 
1. Volatility Adjustment is a premium added to the risk-free rate curve in order to reduce the 

technical provision in the case of abnormal widening of the credit spread on bonds 
• The own funds will be less dependent on abnormal volatility of the credit spread of 

bonds 
 

2. Matching Adjustment is a margin added to the risk-free rate curve in order to reflect the credit 
spread of the specific assets in which certain liabilities are invested 
• Also in this case, own funds will be less dependent on abnormal volatility of the credit 

spread of bonds 
 

3. Extrapolation refers to the method used to determine the curve for maturities where no 
reliable market data exists 
• By using constant, predetermined data, the resulting curve ends up being less 

dependent on market volatility at long maturities 

A List of Other Critical Aspects of the New Framework  

Complex quantitative requirements and demanding qualitative requirements are likely to 
penalize small companies and drive consolidation in the market  

Internal Models could be misleading if not well calibrated, understood and managed  

Allowance for risk diversification could be a driver for market consolidation, forcing the exit from 
the market of many small companies 

• Furthermore, diversification benefits are difficult to measure statistically  
 

Severity of capital requirements for certain businesses 
• Indeed, the capital absorbed by certain business lines may increase because of the risk-

based approach and the calibration of capital charges for certain risks  

Assurance of a level playing field in the context of a principle-based regime 
• Although Solvency II is designed to increase harmonization across Europe, actual 

harmonization requires convergent day-to-day supervisory practices 

 


