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SOLVENCY II 
Solvency II is a regulatory framework applying to European insurance and reinsurance undertakings. The framework was introduced in 2016 and replaced the previous Solvency I regime. Solvency II is designed to promote the long-term stability and financial soundness of insurance companies operating in the EU. A solvency capital requirement (SCR) is the total amount of funds that insurance and reinsurance companies in the European Union (EU) are required to hold. SCR is a formula-based figure calibrated to ensure that all quantifiable risks are considered, including non-life underwriting life underwriting; health underwriting; and market, credit, operational, and counterparty risks. The solvency capital requirement covers existing business as well as new business expected over the course of 12 months. It must be recalculated at least once per year. 
The Solvency II framework consists of three pillars
· Pillar 1: Quantitative requirements – This pillar sets out the quantitative capital requirements that insurance companies must hold to cover the risks associated with their business. It requires companies to perform regular stress tests to assess their financial resilience and to maintain a minimum level of regulatory capital.
· Pillar 2: Qualitative requirements – This pillar focuses on the company's risk management framework and governance. It requires companies to have effective risk management policies and procedures in place, including sound risk management systems, internal controls, and a well-defined risk appetite.
· Pillar 3: Disclosure requirements – This pillar requires companies to disclose information about their financial condition, risk exposures, and risk management practices to regulators and the public. It aims to promote transparency and accountability in the insurance industry.
Solvency II is intended to ensure that insurance companies operating in the EU have sufficient capital to cover their risks and can withstand adverse market conditions. The framework is a key component of the EU's regulatory framework for financial services and is overseen by the European Insurance and Occupational Pensions Authority. The SCR is set at a level that ensures that insurers and reinsurers can meet their obligations to policyholders and beneficiaries over the following 12 months with a 99.5% probability, which limits the possibility of falling into financial ruin to less than once in 200 cases. The formula takes a modular approach, meaning that individual exposure to each risk category is assessed and then aggregated.
The inputs for SCR are:
· BSCR:  Basic Solvency Requirement 
· SCRop: The capital requirement for the Operational risk
· Adj: Adjustment for the risk absorbing effect of the technical provisions and deferred taxes.   
Calculation: BSCR + Adj + SCRop
The Basic Solvency Capital Requirement (BSCR) needs following inputs:
i) SCRmkt = Capital requirement for market risk
ii) SCRdef = Capital requirement for counterparty default risk
iii) SCRlife = Capital requirement for the underwriting risk
iv) SCRnl = Capital requirement for non-life underwriting risk
v) SCRhealth = Capital requirement for health underwriting risk
vi) SCRintangibles = Capital requirement for intangible assets risk


The calculation is following: 
[bookmark: _Toc38057767][bookmark: _Toc39929726][image: ]
How Solvency II is related with our selected company
Solvency II is a set of regulatory requirements that apply to insurance companies operating in the European Union. The requirements aim to ensure that insurers have adequate financial resources to cover their obligations to policyholders. Further, the said regulations introduced by the European Union in 2016 that aim to improve the financial stability of insurance companies operating in the EU. 
The regulations require insurance companies to hold sufficient capital to cover their risks and to have robust risk management processes in place. Aflac is a US-based insurance company that operates globally, including in Europe. Although Aflac is not subject to Solvency II regulations directly, the company has to comply with similar regulations in the countries where it operates, including the EU. Aflac has a strong focus on risk management and maintaining a strong capital position, which is essential for the company's long-term success and ability to meet its obligations to policyholders. Additionally, Aflac has a subsidiary in the UK, Aflac International Insurance Services Limited, which is authorized and regulated by the UK Financial Conduct Authority and is subject to Solvency II regulations. Aflac's compliance with Solvency II is therefore important for its subsidiary's operations in the UK and the company's overall reputation as a responsible and trustworthy insurer in the global market.
Aflac is a major insurance company based in the United States that operates in several countries, including the United Kingdom and Japan. Although Aflac is not subject to Solvency II directly, it may need to comply with similar regulatory requirements in the countries where it operates. In terms of strategy, Solvency II can affect insurance companies' investment decisions and risk management practices. Insurers may need to adjust their investment portfolios to meet the regulatory requirements and manage their risks effectively. Therefore, Aflac may need to consider Solvency II requirements when formulating its investment and risk management strategies in the European Union and other countries where similar regulations apply.
 Capital calculation is derived for all risk type.
Capital calculation for all risk types typically involves a standardized approach or an internal model approach, depending on the complexity of the risk and the size of the institution. Here is a general overview of the capital calculation for some of the common risk types:
· Credit risk: Credit risk capital calculation is based on the expected loss, unexpected loss, and the probability of default. The EL is the average loss that the institution can expect to incur if the borrower defaults, and the UL is the potential loss beyond the expected loss. The PD is the likelihood of default for a given borrower, which is usually estimated using credit ratings or other credit scoring models.
· Market risk: Market risk capital calculation is based on the value-at-risk of the institution's trading book and the risk-weighted asset approach for its banking book. VAR measures the potential loss in the market value of the institution's trading book, given a certain level of confidence over a specified time horizon. The RWA approach calculates the capital requirement based on the riskiness of the assets in the banking book.
· Operational risk: Operational risk capital calculation is based on the Basic Indicator Approach the Advanced Measurement Approach. BIA is a simple approach that calculates the operational risk capital based on the institution's annual gross income. SA is a more sophisticated approach that considers the institution's business lines and assigns a weight to each line based on its riskiness. AMA is the most advanced approach that requires the institution to develop its own models to estimate its operational risk capital.
· Liquidity risk: Liquidity risk capital calculation is based on the institution's liquidity coverage ratio and net stable funding ratio. LCR measures the institution's ability to meet its short-term liquidity needs, while NSFR measures its ability to maintain stable funding sources over the longer term. It's worth noting that the specific capital calculation methodology may vary depending on the regulatory framework and the jurisdiction in which the institution operates.
The capital calculation is derived for investment risk generally
The calculation of capital required for investment risk varies depending on the investment type and the level of risk associated with it. Generally, the capital calculation is derived from the expected return and the potential loss from the investment. One common method for calculating capital for investment risk is through the use of the Capital Asset Pricing Model, which takes into account the expected return of the investment, the risk-free rate of return, and the beta coefficient of the investment. Another method is the Value at Risk approach, which estimates the maximum loss that can be expected from an investment over a given period of time and a given level of confidence. In addition, some investors and financial institutions may use stress testing or scenario analysis to estimate the potential losses from an investment under different market conditions, and to determine the amount of capital required to cover those losses. The capital calculation for investment risk is a complex and multifaceted process that involves a variety of factors, including the type of investment, the expected return, the potential losses, and the level of risk tolerance of the investor.
Portfolio 
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	Frequency
	Market Value

	Depository Receipts
	8
	6088082

	Muni VRDNs
	4
	6733217

	Pass-Throughs
	75
	20778541

	Preferred Shares
	56
	157158825

	Private Label CMOs
	495
	444869223

	REITs
	30
	72172527

	Sovereign Agency Debt
	18
	7297117

	Supra-National Debt
	2
	1482137

	Term Loans
	48
	45109390

	U.S. Tax-Exempt Municipals
	1050
	2002319264

	U.S. Taxable Municipals
	97
	74218038

	U.S. Treasuries
	75
	115601057

	CMBS
	35
	80395029

	Common Stocks
	135
	422679465

	Convertible Bonds
	11
	39648334

	Corporate Bonds
	527
	1338113387

	Limited Partnerships
	20
	5172238

	ABS
	380
	520496496

	Closed-End Funds
	5
	18380584





From the above chart, it can be identified that our selected company as a more then 34% percentage of investment in US tax exempted municipals, while second largest investment is   the preferred shares in the and the third largest investment is in the private label CMSOs. After making an investment in this third largest investment other small investment in depository receipts, Muni VRDS, Pass throughs and others.
Categorizing them into ratings. 
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Here it can be seen that the major investment is in the A category, while the second largest investment in the BBB category, the third largest investment is in the AA category. The collective picture shows our company work with low risk and high security portfolio. 

Category of investment 
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MCR and how it relates to SCR
MCR and SCR are two financial metrics used to measure the solvency and financial stability of insurance companies. MCR stands for Minimum Capital Requirement, which is the minimum amount of capital that an insurance company is required to hold to ensure that it can meet its obligations to policyholders. (Serrano, J.J., 2023.) The MCR is calculated as a percentage of an insurance company's liabilities, with the exact percentage varying by jurisdiction. SCR stands for Solvency Capital Requirement, which is a more comprehensive measure of an insurance company's solvency. The SCR considers the risks that an insurance company faces, such as credit risk, market risk, and operational risk. The SCR is calculated by modelling the potential losses that an insurance company could experience under various stress scenarios. The relationship between MCR and SCR remains that the SCR is typically higher than the MCR. This is because the SCR takes into account a broader range of risks than the MCR. An insurance company's SCR must exceed its MCR in order for it to be considered financially stable and solvent. Insurance companies must regularly report their MCR and SCR to regulatory bodies to ensure that they are in compliance with solvency requirements. If an insurance company's SCR falls below its MCR, it may be required to take corrective actions to improve its financial position, such as raising additional capital or reducing its risk exposure.
There are several risks that may affect the value of investments, which are commonly referred to as market risks. However, not all risks are included in investment risk calculations, such as systemic risk, which is the possibility of a complete financial system collapse. Political risk is also challenging to quantify, as political events can have a significant impact on markets. (Axon, C.J. and Darton, R.C., 2023) Currency risk, liquidity risk, and interest rate risk are other risks that may not always be considered in investment risk calculations. Investors must conduct extensive research to identify and assess all risks involved in investing, as investment risk calculations are only estimates and may not capture all risks.
Investment or market risk calculation typically refers to the measurement and analysis of potential losses arising from the market movements that may affect the value of investments. While it's essential to consider various factors to quantify market risk, here are some risks that may be excluded from the calculation: Systemic Risk is the risk that the entire financial system could collapse or suffer a significant disruption, resulting in widespread losses across the market. (Panja, S. and Mondal, S.K., 2023) It's challenging to quantify this risk as it's often unpredictable and can affect all asset classes simultaneously.  Political events such as war, political instability, changes in regulations, or policy decisions can have a significant impact on markets, and yet these risks are often difficult to quantify. When investing in foreign assets, investors are exposed to currency risk, which arises from fluctuations in exchange rates. This risk may not always be factored into investment risk calculations. 
This risk refers to the possibility that an investor may not be able to sell an investment quickly enough, or at the desired price, due to the lack of buyers or sellers in the market. This risk is associated with the possibility that changes in interest rates will impact the value of investments, particularly bonds. Interest rate changes can affect the yield of bonds, which in turn affects their market value.  investment or market risk calculations are only estimates and may not necessarily capture all the risks involved in investing. As such, investors must conduct thorough research and analysis to identify and assess all risks before making any investment decisions.   rewrite it without being found as similarities.
In addition to the SCR capital requirement, a minimum capital requirement (MCR) must also be calculated. This figure represents the threshold below which a national regulatory agency would intervene. The MCR is intended to achieve a level of 85% probability of adequacy over one year.
For regulatory purposes, the SCR and MCR figures should be regarded as "soft" and "hard" floors, respectively. That is, a tiered intervention process applies once the capital holding of the (re)insurance company falls below the SCR, with intervention becoming progressively more intense as the capital holdings approach the MCR. The Solvency II Directive provides regional regulators with several options to address breaches in the MCR, including the complete withdrawal of authorization from selling new policies and forced closure of the company.
[bookmark: _Toc38057768][bookmark: _Toc39929727]RISK FACTORS
There are six risks that we work with when calculating SCR. These are as following:
· Equity
· Property
· Spread
· Currency
· Concentration
· Interest

But in this project, we did not consider few elements. These are:
· Offset from Technical Provision
· Property Risk
We ignored the foreign investment which resulted in having no Type 2 Equity. Type 2 basically consists of Non OCED. Moreover, we did not consider the property risk. This risk arises due to sensitivity of assets, liabilities and financial investments to the level or volatility of market prices of property. This module includes:
· Land, buildings and immovable property rights
· [bookmark: _Toc38057769][bookmark: _Toc39929728]Property investment for the own use of insurance undertaking

PROPERTY HOLDINGS

AFLAC’s portfolio looks as following:
	Municipals
	
	$16,112,255

	Government Bonds
	$14,543,362

	Risky Bonds
	
	$531,106,194



The company’s total investment is $561,761,811 excluding the health insurance and foreign subsidiaries. They have invested 94.54% on Risky bonds and 2.87 on Municipals. They have small portion invested in Government bonds which is 2.59%. The Portfolio has no invested-on Equity.
[bookmark: _Toc38057770][bookmark: _Toc39929729]SCR CALCULATION

We associate the obligors, rating, weighted average maturity, weighted average coupon, yield to maturity and market value. We calculate the average maturity, Duration and percentage of portfolio. After summing up, we get Total market value and total portfolio duration.

To aggregate between callable and noncallable stocks from the portfolio file, I ran the r scripts again. To do this, I removed the callable in the following code. I substitute the data from the “bucket.xls” for the information in the Obligors, Rating, Average, Maturity, Average, Coupon, Avg YTM, and MV columns. Since there was no equity in the portfolio data, I set the equity cells in the portfolio sheet and equity sheet to zero. Since there is no foreign exchange in the portfolio file, I set all the movable values in the foreign exchange sheet to zeros. I used the “text before” and “unique” function in excel to sort the “Description” column and aggregated the Market value by concentration of the Company names. I rounded the 'Years to Maturity' column and then use a PivotTable to aggregate by maturity.
[bookmark: _Toc38057772][bookmark: _Toc39929731]EQUITY: The First Step is basically organizing the whole portfolio in such a way that the total equity can be separated from the total market value. The equity will be at the bottom which makes it easier to deduct the equity value from the total market value. In this way we can know how much our Fixed Income is and how much is equity. Since my Portfolio has no equity and we can not get any calculation the capital required for Equity Risk with the help of the shock and correlation.
The formula is:
                                

  
The capital required for Equity risk is none.

[bookmark: _Toc38057773][bookmark: _Toc39929732]CURRENCY RISK: As stated in above, we don’t have any Type 2 equity. That resulted in having no currency risk as all the money was traded in USD. Currency risk occurs when the trade is done in different currency and the rate of currency is very volatile. If the values, go down or up it can impact the company drastically.
[bookmark: _Toc38057774][bookmark: _Toc39929733]CONCENTRATION RISK: To measure concentration risk, we needed to find out if there was too much investment on one company. This can result in being risky as one company with too much invested can have the possibility of defaulting. In case of AFLAC there was no concentration risk as most of the obligors had less than 1.5% investment and the obligor which had more than 1.5% investment, they were AAA bond but was less than 3%. The obligors didn’t meet any of the criteria.
SPREAD: In this step, we exclude all the equity and the government bonds, even though our portfolio has no equity. We associate the market value, rating and Duration with the securities. We sum total the product of market value and the function. The sum total is the capital required for Spread risk which is $115,739,904. For the function, we compare the duration with the spread risk factors for bonds and then get our F (Credit Quality Step).
[bookmark: _Toc38057775][bookmark: _Toc39929734]INTEREST: All the securities are sensitive to interest rate whether it be valued by mark-to-model or mark-to-model. In this step, we get the capital required for interest rate risk through the summation of delta val. Delta Val is the product of stress duration and market value. We sum up market value and find the average duration of all bonds with 1 year until maturity, 2 years to maturity, etc. (across all types of bonds/ratings) till 20 years and 20 years above. The capital required for Interest rate Risk is $95,985789.

[bookmark: _Toc38057776][bookmark: _Toc39929735]CORRELATION: At the end we find the total capital required which is 167,820,410 which is 30% of the Total Market Value. This means that AFLAC needs to keep the total capital required as capital cushion to ensure that they can meet their obligations to policyholders and beneficiaries over the following 12 months.
CSR results of Aflac 
Aflac's approach to corporate governance extends beyond mere compliance with regulations. They prioritize transparency, shared responsibility, and safeguarding the well-being of their stakeholders and the communities they operate in. Aflac is driven by the goal of creating a brighter future for all its stakeholders, which includes their employees, customers, and the communities they serve. This is reflected in their efforts to cultivate a diverse, equitable, and inclusive workplace, as well as supporting employee health. One of the many individuals who embody Aflac's commitment to social responsibility is Angela Kyzer, a CSR Hero. It's worth noting that Fortune has recognized Aflac's excellence in corporate governance by naming them one of the World's Most Admired Companies for the past 18 consecutive years.
Moody’s B&H and stochastic simulation in general
Moody's B&H, or Moody's Bank and Insurance Model, is a stochastic simulation model used in the financial industry to estimate credit risk for banks and insurance companies. The model uses a Monte Carlo simulation approach to generate a large number of possible future scenarios, which allows analysts to better understand the potential impact of various economic and financial factors on credit risk. Stochastic simulation is a general term for a method used to model systems that involve random or uncertain inputs. In finance, stochastic simulation is often used to estimate the potential outcomes of investment portfolios or to evaluate the risk of financial instruments such as options or derivatives. (Ren, X., Windle, R.J. and Evers, P.T., 2023.).
The simulation model generates a large number of possible future scenarios, each with its own set of random or uncertain factors, and calculates the corresponding outcomes based on a set of predetermined rules or assumptions. The Monte Carlo simulation approach is one common method of stochastic simulation used in finance. This method involves generating many random inputs based on statistical distributions that describe the uncertain factors being modelled, such as interest rates, stock prices, or economic growth rates. These inputs are then used to calculate the corresponding outcomes for each scenario, which can be aggregated to provide a statistical estimate of the potential outcomes for the overall system. In Moody's B&H model, the stochastic simulation is used to estimate the credit risk of banks and insurance companies by simulating the potential impact of economic and financial factors on various types of loans and investments. By generating a large number of scenarios and calculating the corresponding credit risk outcomes, the model can provide a more comprehensive and accurate estimate of the overall credit risk faced by these institutions.
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