Introduction

I. Corporate finance (Definition)

Corporate finance is that the area of finance that deals with sources of funding, the capital structure of corporations, the actions that managers want increase the worth of the firm to the shareholders, and also the tools and analysis wont to allocate financial resources. the first goal of finance is to maximize or increase shareholder value.

[ 1 ]

Correspondingly, finance comprises two main sub-disciplines. Capital budgeting is anxious with the setting of criteria about which value-adding projects should receive investment funding, and whether to finance that investment with equity or debt capital. assets management is that the management of the company's fund that cope with the short-term operating balance of current assets and current liabilities; the main target here is on managing cash, inventories, and short-term borrowing and lending (such because the terms on credit extended to customers).

The terms finance and company financier are related to investment banking. the standard role of an investment bank is to judge the company's financial needs and lift the suitable variety of capital that most closely fits those needs. Thus, the terms "corporate finance" and "corporate financier" is also related to transactions during which capital is raised so as to form, develop, grow or acquire businesses. Recent legal and regulatory developments within the U.S. will likely alter the makeup of the group of arrangers and financiers willing to rearrange and supply financing for sure highly leveraged transactions.

[ 2]

Although it's in essence different from managerial finance which studies the financial management of all firms, instead of corporations alone, the most concepts within the study of finance are applicable to the financial problems of all types of firms. Financial management overlaps with the financial function of the accounting profession. However, financial accounting is that the reporting of historical financial information, while financial management is worried with the deployment of capital resources to extend a firm's value to the shareholders

History

Corporate finance for the pre-industrial world began to emerge within the Italian citystates and therefore the geographic area of Europe from the 15th century. Public markets for investment securities developed within the Dutch Republic during the 17th century. By the first 1800s, London acted as a middle of finance for companies round the world, which innovated new types of lending and investment. the 20th century brought the increase of managerial capitalism and customary stock finance. Modern finance, alongside investment management, developed within the last half of the 20th century, particularly driven by innovations within theory and practice in the u. s. and Britain.

The primary goal of monetary management is to maximise or to continually increase shareholder value.

[ 3 ] Maximizing shareholder value requires managers to be ready to balance capital funding between investments in "projects" that increase the firm's long run profitability and sustainability, together with paying excess make the most the shape of dividends to shareholders. Managers of growth companies (i.e. firms that earn high rates of return on invested capital) will use most of the firm's capital resources and surplus cash on investments and projects that the company can still expand its business operations into the long run. When companies reach maturity levels within their industry (i.e. companies that earn approximately average or lower returns on invested capital), managers of those companies will use surplus cash to payout dividends to shareholders. Managers must do an analysis to see the acceptable allocation of the firm's capital resources and cash surplus between projects and payouts of dividends to shareholders, additionally as group action creditor related debt.

[ 3 ] [ 4 ]

Choosing between investment projects are going to be based upon several interrelated criteria.

(1) Corporate management seeks to maximise the worth of the firm by investing in projects which yield a positive net present value when valued using an appropriate discount rate in consideration of risk.

(2) These projects must even be financed appropriately.

(3) If no growth is feasible by the corporate and excess cash surplus isn't needed to the firm, then financial theory suggests that management should return some or all of the surplus cash to shareholders (i.e., distribution via dividends). [ 5 ] This "capital budgeting" is that the planning of value-adding, long-term corporate financial projects concerning investments funded through and affecting the firm's capital structure. Management must allocate the firm's limited resources between competing opportunities (projects). [ 6 ] Capital budgeting is additionally concerned with the setting of criteria about which projects should receive investment funding to extend the worth of the firm, and whether to finance that investment with equity or debt capital. [ 7 ] Investments should be made on the idea of value-added to the longer term of the corporation. Projects that increase a firm's value may include a good sort of differing types of investments, including but not limited to, expansion policies, or mergers and acquisitions. When no growth or expansion is feasible by an organization and excess cash surplus exists and isn't needed, then management is predicted to disburse some or all of these surplus earnings within the sort of cash dividends or to repurchase the company's stock through a share buyback program.

Capital structure

Achieving the goals of finance requires that any corporate investment be financed appropriately. [ 8 ] The sources of financing are, generically, capital self-generated by the firm and capital from external funders, obtained by issuing new debt and equity (and hybrid-or convertible securities). However, as above, since both hurdle rate and cash flows (and hence the riskiness of the firm) are going to be affected, the financing mix will impact the valuation of the firm, and a considered decision is required here. Finally, there's much theoretical discussion on other considerations that management might weigh here

Sources of capital

Debt capital

Corporations may depend upon borrowed funds (debt capital or credit) as sources of investment to sustain ongoing business operations or to fund future growth. Debt comes in several forms, like through bank loans, notes payable, or bonds issued to the general public. Bonds require the companies to form regular interest payments (interest expenses) on the borrowed capital until the debt reaches its day of the month, therein the firm must pay back the requirement fully. Debt payments may also be made within the variety of fund provisions, whereby the corporation pays annual installments of the borrowed debt above regular interest charges. Corporations that issue callable bonds are entitled to pay back the requirement fully whenever the corporate feels it's in their best interest to pay off the debt payments. If interest expenses can not be made by the corporation through cash payments, the firm may use collateral assets as a variety of repaying their debt obligations (or through the method of liquidation).

Equity capital

Corporations can alternatively sell shares of the corporate to investors to boost capital. Investors, or shareholders, expect that there'll be an upward trend in value of the corporate (or appreciate in value) over time to form their investment a profitable purchase. Shareholder value is increased when corporations invest equity capital and other funds into projects (or investments) that earn a positive rate of return for the owners. Investors choose to buy shares of stock in companies which will consistently earn a positive rate of return on capital within the future, thus increasing the market price of the stock of that corporation. Shareholder value can also be increased when corporations payout excess cash surplus (funds from retained earnings that aren't needed for business) within the sort of dividends.

Preferred stock

Preferred stock is an equity security which can have any combination of features not possessed by stock including properties of both an equity and a document, and is mostly considered a hybrid instrument. Preferreds are senior (i.e. higher ranking) to stock, but subordinate to bonds in terms of claim (or rights to their share of the assets of the company).

[ 9 ]

Preferred stock usually carries no voting rights, [ 10 ] but may carry a dividend and should have priority over stock within the payment of dividends and upon liquidation. Terms of the well-liked stock are stated in an exceedingly "Certificate of Designation".

Similar to bonds, preferred stocks are rated by the most important credit-rating companies. The rating for preferred is mostly lower, since preferred dividends don't carry the identical guarantees as interest payments from bonds and that they are junior to all or any creditors.

Preferred stock could be a special class of shares which can have any combination of features not possessed by stock. the subsequent features are usually related to preferred stock: [ 11 ] • Preference in dividends

• Preference in assets, within the event of liquidation

• Convertibility to stock.

• Call ability, at the choice of the corporation

• Nonvoting

Capitalization structure

As mentioned, the financing mix will impact the valuation of the firm: there are then two interrelated considerations here:

 Management must identify the "optimal mix" of financingthe capital structure that leads to maximum firm value, [12 ] ( WACC) -but must also take other factors into consideration (see trade-off theory below). Financing a project through debt ends up in a liability or obligation that has got to be serviced, thus entailing income implications independent of the project's degree of success. Equity financing is a smaller amount risky with reference to income commitments, but ends up in a dilution of share ownership, control and earnings. the price of equity (see CAPM and APT) is additionally typically beyond the value of debt -which is, additionally, a deductible expenseso equity financing may lead to an increased hurdle rate which can offset any reduction in income risk.  Management must try and match the long-term financing mix to the assets being financed as closely as possible, in terms of both timing and cash flows. Managing any potential asset liability mismatch or duration gap entails matching the assets and liabilities respectively consistent with maturity pattern ("Cashflow matching") or duration ("immunization"); managing this relationship within the short-term could be a major function of assets management, as discussed below. Other techniques, like securitization, or hedging using interest rate-or credit derivatives, also are common. Related considerations  Much of the speculation here, falls under the umbrella of the Trade-Off Theory during which firms are assumed to trade-off the tax benefits of debt with the bankruptcy costs of debt when choosing the way to allocate the company's resources. However economists have developed a collection of other theories about how managers allocate a corporation's finances.

 One of the most alternative theories of how firms manage their capital funds is that the hierarchy Theory (Stewart Myers), which suggests that firms avoid external financing while they need internal financing available and avoid new equity financing while they'll engage in new debt financing at reasonably low interest rates.

 Also, the Capital structure substitution theory hypothesizes that management manipulates the capital structure such earnings per share (EPS) are maximized. An emerging area in finance theory is right-financing whereby investment banks and corporations can enhance investment return and company value over time by determining the proper investment objectives, policy framework, institutional structure, source of financing (debt or equity) and expenditure framework within a given economy and under given market conditions.

 One of the more moderen innovations during this area from a theoretical point of view is that the Market timing hypothesis. This hypothesis, inspired within the behavioral finance literature, states that firms rummage around for the cheaper variety of financing no matter their current levels of internal resources, debt and equity. Investment and project valuation.

 In general, [ 14 ] each project's value are going to be estimated employing a discounted income (DCF) valuation, and also the opportunity with the best value, as measured by the resultant net present value (NPV) are going to be selected (applied to finance by Joel Dean in 1951). this needs estimating the scale and timing of all of the incremental cash flows resulting from the project. Such future cash flows are then discounted to work out their present value (see continuance of money). These present values are then summed, and this sum net of the initial investment outlay is that the NPV. See Financial modeling #Accounting for general discussion, and Valuation using discounted cash flows for the mechanics, with discussion re modifications for finance.

 The NPV is greatly stricken by the discount rate. Thus, identifying the right discount rateoften termed, the project "hurdle rate" [15]is critical to picking good projects and investments for the firm. The hurdle rate is that the minimum acceptable return on an investmenti.e., the project appropriate discount rate. The hurdle rate should reflect the riskiness of the investment, typically measured by volatility of money flows, and must take into consideration the project-relevant financing mix.

[ 16 ] Managers use models like the CAPM or the APT to estimate a reduction rate appropriate for a selected project, and use the weighted monetary value of capital (WACC) to reflect the financing mix selected. (A common error in choosing a reduction rate for a project is to use a WACC that applies to the complete firm. Such an approach might not be appropriate where the danger of a selected project differs markedly from that of the firm's existing portfolio of assets.) 



Quantifying uncertainty

Given the uncertainty inherent in project forecasting and valuation, [ 17 ] [ 18 ] analysts will wish to assess the sensitivity of project NPV to the assorted inputs (i.e. assumptions) to the DCF model. in an exceedingly typical sensitivity analysis the analyst will vary one key factor while holding all other inputs constant, ceteris paribus. The sensitivity of NPV to a change in this factor is then observed, and is calculated as a "slope": ΔNPV / Δfactor. for instance, the analyst will determine NPV at various growth rates in annual revenue as specified (usually at set increments, e.g. (-10%, -5%, 0%, 5%....), so determine the sensitivity using this formula. Often, several variables is also of interest, and their various combinations produce a "valuesurface", [ 19 ] (or even a "value-space",) where NPV is then a function of several variables. cf. Stress testing. Using a related technique, analysts also run scenario based forecasts of NPV. Here, a scenario comprises a selected outcome for economy-wide, "global" factors (demand for the merchandise, exchange rates, commodity prices, etc...) yet as for company-specific factors (unit costs, etc...). As an example, the analyst may specify various revenue growth scenarios (e.g. -5% for "Worst Case", +5% for "Likely Case" and +15% for "Best Case"), where all key inputs are adjusted so on be in line with the expansion assumptions, and calculate the NPV for every. Note that for scenario based analysis, the assorted combinations of inputs must be internally consistent (see discussion at Financial modeling), whereas for the sensitivity approach these needn't be so. An application of this technique is to work out an "unbiased" NPV, where management determines a (subjective) probability for every scenariothe NPV for the project is then the probability-weighted average of the varied scenarios.

( rNPV, where cash flows, as opposition scenarios, are probability-weighted.) A further advancement which "overcomes the restrictions of sensitivity and scenario analyses by examining the results of all possible combinations of variables and their realizations" [ 20 ] is to construct stochastic [ 21 ] or probabilistic financial models -as against the standard static and deterministic models as above. [ 18 ] For this purpose, the foremost common method is to use town simulation to research the project's NPV. This method was introduced to finance by David B. Hertz in 1964, although it's only recently become common: today analysts are even able to run simulations in spreadsheet based DCF models, typically employing a risk-analysis add-in, like in danger or globe. Here, the income components that are (heavily) impacted by uncertainty are simulated, mathematically reflecting their "random characteristics".

In contrast to the scenario approach above, the simulation produces several thousand random but possible outcomes, or trials, "covering all conceivable globe contingencies in proportion to their likelihood; [ 22 ] see town Simulation versus "What If" Scenarios. The output is then a histogram of project NPV, and therefore the average NPV of the potential investmentyet as its volatility and other sensitivitiesis then observed. This histogram provides information not visible from the static DCF: for instance, it allows for an estimate of the probability that a project contains a net present value greater than zero (or the other value).

Continuing the above example: rather than assigning three discrete values to revenue growth, and to the opposite relevant variables, the analyst would assign an appropriate probability distribution to every variable (commonly triangular or beta), and, where possible, specify the observed or supposed correlation between the variables. These distributions would then be "sampled" repeatedlyincorporating this correlationso on generate several thousand random but possible scenarios, with corresponding valuations, which are then accustomed generate the NPV histogram. The resultant statistics (average NPV and variance of NPV) are going to be a more accurate mirror of the project's "randomness" than the variance observed under the scenario based approach.

These are often used as estimates of the underlying "spot price" and volatility for the important option valuation as above; see Real options valuation .Valuation inputs.

A more robust town model would come with the possible occurrence of risk events (e.g., a credit crunch) that drive variations in one or more of the DCF model inputs.

Dividend policy

Dividend policy is concerned with financial policies regarding the payment of a cash dividend in the present or paying an increased dividend at a later stage. Whether to issue dividends, [ 22 ] and what amount, is determined mainly on the basis of the company's inappropriate profit (excess cash) and influenced by the company's longterm earning power. When cash surplus exists and is not needed by the firm, then management is expected to pay out some or all of those surplus earnings in the form of cash dividends or to repurchase the company's stock through a share buyback program.

If there are no NPV positive opportunities, i.e. projects where returns exceed the hurdle rate, and excess cash surplus is not needed, thenfinance theory suggestsmanagement should return some or all of the excess cash to shareholders as dividends. This is the general case, however there are exceptions. For example, shareholders of a "growth stock", expect that the company will, almost by definition, retain most of the excess cash surplus so as to fund future projects internally to help increase the value of the firm.

Management must also choose the form of the dividend distribution, as stated, generally as cash dividends or via a share buyback. Various factors may be taken into consideration: where shareholders must pay tax on dividends, firms may elect to retain earnings or to perform a stock buyback, in both cases increasing the value of shares outstanding. Alternatively, some companies will pay "dividends" from stock rather than in cash; see corporate action.

Financial theory suggests that the dividend policy should be set based upon the type of company and what management determines is the best use of those dividend resources for the firm to its shareholders. As a general rule, shareholders of growth companies would prefer managers to retain earnings and pay no dividends (use excess cash to reinvest into the company's operations), whereas shareholders of value or secondary stocks would prefer the management of these companies to payout surplus earnings in the form of cash dividends when a positive return cannot be earned through the reinvestment of undistributed earnings.

A share buyback program may be accepted when the value of the stock is greater than the returns to be realized from the reinvestment of undistributed profits. In all instances, the appropriate dividend policy is usually directed by that which maximizes long-term shareholder value.

II.

Evaluation of the financial risks with the Monte Carlo mounted simulation:

I. Definition Monte Carlo method:

The term Monte-Carlo method, or Monte-Carlo method, refers to a family of algorithmic methods designed to calculate an approximate numerical value using random processes, i.e., probabilistic techniques. In finance, the town method is employed to simulate the assorted sources of uncertainty that affect the worth of the instrument, portfolio or investment in question, and to then calculate a representative value given these possible values of the underlying inputs.

[8] ( "Covering all conceivable globe contingencies in proportion to their likelihood." [8] ) In terms of monetary theory, this, essentially, is an application of risk neutral valuation [13] .

Some examples:



In corporate finance [14] [15]

[16], project finance and real options analysis, [8] Monte Carlo Methods are employed by financial analysts who wish to construct "stochastic" or probabilistic financial models as critical the normal static and deterministic models. Here, so as to investigate the characteristics of a project's net present value (NPV), the income components that are (heavily) impacted by uncertainty are modeled, incorporating any correlation between these, mathematically reflecting their "random characteristics" [16].

Then, these results are combined in an exceedingly histogram of NPV (i.e. the project's probability distribution), and therefore the average NPV of the potential investment -further as its volatility and other sensitivities -is observed. This distribution allows, for instance, for an estimate of the probability that the project contains a net present value greater than zero (or the other value).



In valuing an option on equity, the simulation generates several thousand possible (but random) price paths for the underlying share, with the associated exercise value (i.e. "payoff") of the choice for every path. These payoffs are then averaged and discounted to today, and this result's the worth of the choice today. Note that whereas equity options are more commonly valued using lattice based models, for path dependent exotic derivatives -like Asian options -simulation is that the valuation method most typically employed; see Monte Carlo methods for option pricing for discussion on further -and more complex -option modeling.



To value fixed income instruments and rate derivatives the underlying source of uncertainty which is simulated is that the short rate -the annualized rate of interest at which an entity can borrow money for a given period of time; see Short-rate model. for instance, for bonds, and bond options [17], under each possible evolution of interest rates, a unique yield curve is observable and a unique resultant bond price. to see the bond value, these bond prices are then averaged; to value the bond option, as for equity options, the corresponding exercise values are averaged and present valued. an identical approach is employed in valuing swaps, swaptions, [18] and convertible bonds [19]. As for equity, for path dependent charge per unit derivatives -like CMOs -simulation is that the primary technique employed [20] (Note that "to create realistic charge per unit simulations" Multi-factor short-rate models are sometimes employed [21].

 Monte Carlo Methods are used for portfolio evaluation. [22] Here, for every sample, the correlated behaviour of the factors impacting the component instruments is simulated over time, the resultant value of every instrument is calculated, and also the portfolio value is then observed. As for finance, above, the varied portfolio values are then combined in a very histogram, and therefore the statistical characteristics of the portfolio are observed, and also the portfolio assessed PRN. the same approach is employed in calculating value in danger, [START_REF]Monte Carlo Value-at-Risk[END_REF] [24] a far better known application of simulation to portfolios.

 Monte Carlo Methods are used for private financial planning.

[25] [START_REF] Petit | PRÉVOIR LA BOURSE ET VOTRE PATRIMOINE GRÂCE AUX SIMULATIONS DE MONTE-CARLO[END_REF]. as an example, by simulating the general market, the probabilities of with retirement on a target income will be calculated. As appropriate, the worker in question can then take greater risks with the retirement portfolio or start saving extra money.

 Discrete event simulation will be employed in evaluating a proposed capital investment's impact on existing operations. Here, a "current state" model is built. Once operating correctly, having been tested and validated against historical data, the simulation is altered to reflect the proposed capital investment. This "future state" model is then accustomed assess the investment, by evaluating the advance in performance (i.e. return) relative to the value (via histogram as above); it should even be employed in stress testing the look.

Although 

II. Applicability

Level of complexity

Many problems in mathematical finance entail the computation of a selected integral (for instance the matter of finding the arbitrage-free value of a selected derivative). In many cases these integrals will be valued analytically, and in still more cases they will be valued using numerical integration, or computed employing a partial equation (PDE). However, when the amount of dimensions (or degrees of freedom) within the problem is large, PDEs and numerical integrals become intractable, and in these cases Monte Carlo methods often give better results.

For quite three or four state variables, formulae like Black-Scholes (i.e. analytic solutions) don't exist, while other numerical methods like the Binomial options pricing model and finite difference methods face several difficulties and aren't practical. In these cases, Monte Carlo methods converge to the answer more quickly than numerical methods, require less memory and are easier to program. for easier situations, however, simulation isn't the higher solution because it's very timeconsuming and computationally intensive. Monte Carlo methods can cater to derivatives which have path dependent payoffs during a fairly straightforward manner. On the opposite hand, Finite Difference (PDE) solvers struggle with path dependence.

In finance, the binomial model provides a numerical method for evaluating options. it had been first proposed by Cox, Ross and Rubinstein (1979). The model could be a discrete model for underlying dynamics. The evaluation of the choice is calculated by applying the risk-neutral probability that the discounted prices are martingales.

The binomial method, to value the choices, is widely used because it's able to take under consideration an oversized number of conditions that the appliance of other models isn't easy. This can be largely thanks to the very fact that the binomial method takes under consideration changes within the underlying asset (unlike other methods that only take into consideration a set point).

For example, the binomial method is used for US options (these can be exercised at any time) and Bermudian options (these can be exercised at different times). The binomial method is more mathematically relatively simple and can be easily programmed into software (or possibly on a spreadsheet).

Although slower than the Black-Scholes method, the binomial method is considered more accurate, particularly for long-term options and dividend-paying security options. This is why there are several versions of the binomial model that are used by people working in the options market [START_REF] Dias | Real Options with Monte Carlo Simulation[END_REF].

For options with multiple sources of uncertainty (for example real options) or for complex options (for example Asian options) the application of the binomial method in "tree" presents difficulties and is not practical. In these cases it is better to use the Monte-Carlo Method.

The Black-Scholes model is used to designate two very similar concepts: the Black-Scholes model or Black-Scholes-Merton model which is a mathematical model of the market for an action, in which the price of the action is a stochastic process in continuous time; as opposed to the «Cox Ross-Rubinstein model» which follows a stochastic process in discrete time (cf. stochastic processes are random time functions); the partial differential equation of Black-Scholes which is the equation satisfied by the price of a derivative of a primitive.

The fundamental thesis of the Black and Scholes model was that the purchase option price is implicitly indicated if the underlying is traded on the markets.

The use of the Black-Scholes model and formula is widespread in financial markets, to the point that some quotations are based on volatility rather than absolute prices. Indeed, the other parameters of the model (maturity, strike price, risk-free interest rate and underlying price) are easily observable on the markets.

However, the Black and Scholes model does not accurately model the real world. Experience shows that volatility actually depends on the exercise price and maturity.

In practice, the volatility area (implied volatility based on the strike price and maturity) is not flat. Often, for a given maturity, the implied volatility relative to the exercise price has a form of smile (called the smile of volatility): at the currency, the implied volatility is the lowest and the further away from the currency, the higher it is.

Also is notable that the smile is often not symmetrical on the stock market: higher on the put side than on the call side. This is due to the fact that market participants are more sensitive to the downside risk than to the upside risk. For a given exercise price, the difference between the observed implied volatility and the currency volatility is called the skew.

The volatility surface of an underlying also changes over time. Market participants continually reassess it, modifying their anticipation of the probability, for each exercise price and maturity that an option will end in the current currency. 

III. Monte Carlo formalism:

The Monte-Carlo simulation method also makes it possible to introduce a statistical approach to risk into a financial decision. It involves isolating a number of key project variables, such as turnover or margin, and assigning them a probability distribution.

For each of these factors, a large number of random draws are made in the probability distributions determined previously, in order to find the probability of occurrence of each of the results.

We have the expression of the mathematical hope of a function g of random variable X, resulting from the transfer theorem, according to which:

where The law of large numbers suggests to build this estimator from the empirical mean which happens to be, moreover, an unbiased estimator of mathematical hope. This is the Monte-Carlo estimator. We see that by replacing the sample with a set of values taken in the support of an integral, and of the function to be integrated, we can construct an approximation of its value, built statistically.

This estimate is unbiased in the sense that :

It is also necessary to quantify the accuracy of this estimate, via the variance of g . If the sample is assumed (x1 ,x2,...,xN), this variance is estimated using the empirical variance.

With:

By the central limit theorem, we know that the variable:

which is centered and reduced, follows approximately the normal centered reduced law, or Gauss law. Confidence intervals can then be built, which can be used to frame the error by replacing G with g ̃ N, If this error is denoted e n , then for a given risk level α we have:

with probability 1-α. The real Z n-α / 2 is the quantile of the reduced centered normal law. For example, at risk level α = 5%, we find in tables Z n-α / 2 =1,96. This method makes it possible to quantify the error committed, provided that σg is estimated by its empirical counterpart.

We thus see that the error is of the order of N-1/2: for example, multiplying the sample size by 100 allows to divide by 10 the estimation error.

It should be noted that in practice σg is not known and must be estimated; as mentioned above, its empirical counterpart can be used. Various methods, known as variance reduction techniques, improve accuracy (or decrease calculation time) by replacing g(X) with another random variable. These techniques generally fall into one of the following classes: preferential sampling, control variables, antithetic variable, stratification and conditioning.

IV.

Probability of stock market performance:

Under the efficient market assumption, market performance is random and follows a standard law. Under these conditions, it's possible to form thousands of random draws to see the possibilities of achieving certain market performances within the future [START_REF] Dias | Real Options with Monte Carlo Simulation[END_REF].

Monte Carlo methods for option pricing

In 



In other cases, the source of uncertainty could also be at a remove. as an example, for bond options [32] the underlying could be a bond, but the source of uncertainty is that the annualized rate (i.e. the short rate). Here, for every randomly generated yield curve we observe a distinct resultant bond price on the option's exercise date; this bond price is then the input for the determination of the option's payoff. the identical approach is employed in valuing swaptions, [START_REF] Donald | Pitfalls in Asset and Liability Management: One Factor Term Structure Models[END_REF] where the worth of the underlying swap is additionally a function of the evolving charge per unit. (Whereas these options are more commonly valued using lattice based models, as above, for path dependent rate of interest derivativeslike CMOssimulation is that the primary technique employed.

[34]) For the models wont to simulate the interest-rate see further under Short-rate model; "to create realistic charge per unit simulations" Multi-factor short-rate models are sometimes employed. [START_REF]Basket Options -Simulation[END_REF] to use simulation to IRDs, the analyst must first "calibrate" the model parameters, specified bond prices produced by the model best fit observed market prices.

 Monte Carlo Methods provide a compounding within the uncertainty.

[36] for instance, where the underlying is denominated during a foreign currency, a further source of uncertainty are going to be the rate of exchange: the underlying price and also the exchange rate must be separately simulated and so combined to work out the worth of the underlying within the local currency. all told such models, correlation between the underlying sources of risk is additionally incorporated;. Further complications, like the impact of commodity prices or inflation on the underlying, also can be introduced. Since simulation can accommodate complex problems of this kind, it's often employed in analyzing real options [30] where management's decision at any point could be a function of multiple underlying variables.

 Simulation can similarly be wont to value options where the payoff depends on the worth of multiple underlying assets [37] like a Basket option or Rainbow option. Here, correlation between asset returns is likewise incorporated. As required, town simulation will be used with any style of probability distribution, including changing distributions: the modeller isn't limited to normal or lognormal returns; [38] see for instance Datar-Mathews method for real option valuation. Additionally, the theoretical account of the underlying(s) could also be specified so on exhibit jumps or mean reversion or both; this feature makes simulation the first valuation method applicable to energy derivatives. [START_REF] Malz | Financial Risk Management: Models, History, and Institutions[END_REF] Furthermore, some models even afford (randomly) varying statistical (and other) parameters of the sources of uncertainty. as an example, in models incorporating stochastic volatility, the volatility of the underlying changes with time.

V. Stochastic modeling

A stochastic model would be to line up a projection model which looks at one policy, a complete portfolio or a whole company. But instead of setting investment returns in line with their presumably estimate, as an example, the model uses random variations to seem at what investment conditions could be like.

Based on a collection of random variables, the experience of the policy/portfolio/company is projected, and therefore the outcome is noted. Then this can be done again with a brand new set of random variables. In fact, this process is repeated thousands of times.

At the end, a distribution of outcomes is offered which shows not only the foremost likely estimate but what ranges are reasonable too. the foremost likely estimate is given by the distribution curve's (formally called the Probability density function) center of mass which is usually also the height (mode) of the curve, but is also different e.g. for asymmetric distributions. This is useful when a policy or fund provides a guarantee, e.g. a minimum investment return of fifty each year. A deterministic simulation, with varying scenarios for future investment return, doesn't provide a decent way of estimating the value of providing this guarantee. this is often because it doesn't give the volatility of investment returns in each future period of time or the possibility that an extreme event in a very particular fundamental measure results in an investment return but the guarantee. Stochastic modeling builds volatility and variability (randomness) into the simulation and so provides a more robust representation of reality from more angles.

Stochastic modeling (insurance)

As presented "Stochastic" means being or having a variant. A stochastic model may be a tool for estimating probability distributions of potential outcomes by with random variation in one or more inputs over time. The random variation is sometimes supported fluctuations observed in historical data for a specific period using standard time-series techniques. Distributions of potential outcomes are derived from an oversized number of simulations (stochastic projections) which reflect the random variation within the input(s). Its application initially started in physics. it's now being applied in engineering, life sciences, social sciences, and finance valuation Like any other company, an insurer must show that its assets exceeds its liabilities to be solvent, within the insurance industry, however, assets and liabilities aren't known entities. They rely upon what number policies lead to claims, inflation from now until the claim, investment returns during that period, and so on. So the valuation of an insurer involves a group of projections, gazing what's expected to happen, and thus springing up with the most effective estimate for assets and liabilities, and thus for the company's level of solvency.

VI.

Deterministic approach

The simplest way of doing this, and indeed the first method used, is to appear at the best estimates. The projections in financial analysis usually use the foremost likely rate of claim, the foremost likely investment return, the foremost likely rate of inflation, and so on. The projections in engineering analysis usually use both the foremost likely rate and also the most important rate. The result provides some extent estimate -the simplest single estimate of what the company's current solvency position is, or multiple points of estimate -depends on the matter definition. Selection and identification of parameter values are frequently a challenge to less experienced analysts. The downside of this approach is it doesn't fully cover the actual fact that there's a full range of possible outcomes and a few are more probable and a few are less. Numerical evaluations of quantities Stochastic models help to assess the interactions between variables, and are useful tools to numerically evaluate quantities, as they're usually implemented using town simulation techniques (see town method). While there's a plus here, in estimating quantities that will preferably be difficult to get using analytical methods, a drawback is that such methods are limited by computing resources likewise as simulation error.

Below are some examples: Means Using statistical notation, it's a widely known result that the mean of a function, f, of a variant X isn't necessarily the function of the mean of X. For example, in application, applying the most effective estimate (defined because the mean) of investment returns to discount a collection of money flows won't necessarily give the identical result as assessing the simplest estimate to the discounted cash flows.

A stochastic model would be ready to assess this latter quantity with simulations.

Percentiles

This idea is seen again when one considers percentiles (see percentile). When assessing risks at specific percentiles, the factors that contribute to those levels are rarely at these percentiles themselves. Stochastic models is simulated to assess the percentiles of the aggregated distributions.

A stochastic model would be to set up a projection model which looks at a single policy, an entire portfolio or an entire company. But rather than setting investment returns according to their most likely estimate, for example, the model uses random variations to look at what investment conditions might be like.

Based on a set of random variables, the experience of the policy/portfolio/company is projected, and the outcome is noted. Then this is done again with a new set of random variables. In fact, this process is repeated thousands of times.

At the end, a distribution of outcomes is available which shows not only the most likely estimate but what ranges are reasonable too. The most likely estimate is given by the distribution curve's (formally known as the Probability density function) center of mass which is typically also the peak (mode) of the curve, but may be different e.g. for asymmetric distributions.

This is useful when a policy or fund provides a guarantee, e.g. a minimum investment return of fifty each year. A deterministic simulation, with varying scenarios for future investment return, doesn't provide a decent way of estimating the value of providing this guarantee. this can be because it doesn't leave the volatility of investment returns in each future fundamental quantity or the prospect that an extreme event during a particular fundamental measure ends up in an investment return but the guarantee. Stochastic modeling builds volatility and variability (randomness) into the simulation and so provides a more robust representation of real world from more angles.

Stochastic modeling (insurance)

As presented "Stochastic" means being or having a variable quantity. A stochastic model may be a tool for estimating probability distributions of potential outcomes by with random variation in one or more inputs over time. The random variation is sometimes supported fluctuations observed in historical data for a specific period using standard time-series techniques. Distributions of potential outcomes are derived from an outsized number of simulations (stochastic projections) which reflect the random variation within the input(s). Its application initially started in physics. it's now being applied in engineering, life sciences, social sciences, and finance

Valuation:

Like any other company, an insurer needs to show that its assets exceeds its liabilities to be solvent. within the insurance industry, however, assets and liabilities aren't known entities. They rely upon what percentage policies lead to claims, inflation from now until the claim, investment returns during that period, and so on. So the valuation of an insurer involves a group of projections, gazing what's expected to happen, and thus springing up with the most effective estimate for assets and liabilities, and thus for the company's level of solvency.

Deterministic approach

The simplest way of doing this, and indeed the first method used, is to appear at the best estimates.

The projections in financial analysis usually use the foremost likely rate of claim, the foremost likely investment return, the foremost likely rate of inflation, and so on. The projections in engineering analysis usually use both the foremost likely rate and therefore the most important rate. The result provides some extent estimate -the simplest single estimate of what the company's current solvency position is, or multiple points of estimate -depends on the matter definition. Selection and identification of parameter values are frequently a challenge to less experienced analysts.

The downside of this approach is it doesn't fully cover the very fact that there's a full range of possible outcomes and a few are more probable and a few are less. Numerical evaluations of quantities Stochastic models help to assess the interactions between variables, and are useful tools to numerically evaluate quantities, as they're usually implemented using town simulation techniques (see Monte Carlo method). While there's a bonus here, in estimating quantities that might preferably be difficult to get using analytical methods, a drawback is that such methods are limited by computing resources additionally as simulation error. Below are some examples:

Means

Using statistical notation, it's a well known result that the mean of a function, f, of a variant X isn't necessarily the function of the mean of X. For example, in application, applying the simplest estimate (defined because the mean) of investment returns to discount a group of money flows won't necessarily give the identical result as assessing the simplest estimate to the discounted cash flows.

A stochastic model would be able to assess this latter quantity with simulations.

Percentiles

This idea is seen again when one considers percentiles (see percentile). When assessing risks at specific percentiles, the factors that contribute to those levels are rarely at these percentiles themselves. Stochastic models will be simulated to assess the percentiles of the aggregated distributions.

Truncations and censors

Truncating and censoring of knowledge can even be estimated using stochastic models. as an example, applying a non-proportional reinsurance layer to the simplest estimate losses. This is useful when a policy or fund provides a guarantee, e.g. a minimum investment return of 5% per annum. A deterministic simulation, with varying scenarios for future investment return, does not provide a good way of estimating the cost of providing this guarantee. This is because it does not allow for the volatility of investment returns in each future time period or the chance that an extreme event in a particular time period leads to an investment return less than the guarantee. Stochastic modeling builds volatility and variability (randomness) into the simulation and therefore provides a better representation of real life from more angles.

The claims model

The claims arising from policies or portfolios that the corporate has written may also be modeled using stochastic methods. this is often especially important within the general insurance sector, where the claim severities can have high uncertainties.

Frequency-Severity models

Depending on the portfolios under investigation, a model can simulate all or a number of the subsequent factors stochastically:

• Number of claims • Claim severities • Timing of claims Claims inflations are often applied, supported the inflation simulations that are in step with the outputs of the asset model, as are dependencies between the losses of various portfolios.

The relative uniqueness of the policy portfolios written by an organization within the general insurance sector implies that claims models are typically tailor-made.

Stochastic reserving models

Estimating future claims liabilities may also involve estimating the uncertainty round the estimates of claim reserves.

Corporate financial risk management:

In the finance sector worldwide, risk management is now emerging as major business opportunity for several reasons. One is that the structural increase in bankruptcies thanks to the recent recession hit at several leading countries. one more reason is that the improved competition between financial institutions worldwide has made the risk-return tradeoff from lending worse than ever. In recent years, interest margins or spreads, especially within the wholesale loan market, became very thin. Also from the regulations hidden within the banking sector, Financial risk management is the practice of protecting measure in an exceedingly firm by using financial instruments to manage exposure to risk: operational risk, credit risk and market risk, exchange risk, shape risk, volatility risk, liquidity risk, inflation risk, business risk, legal risk, reputational risk, sector risk etc. the same as general risk management, financial risk management requires identifying its sources, measuring it, and plans to handle them.

[40] Financial risk management is qualitative and quantitative. As a specialization of risk management, financial risk management focuses on when and the way to hedge using financial instruments to manage costly exposures to risk.

[41]

In the banking sector worldwide, the Basel Accords are generally adopted by internationally active banks for tracking, reporting and exposing operational, credit and market risks.

[42] [43]

Uses of economic risk management:

Finance theory (i.e., financial economics) prescribes that a firm should tackle a project if it increases shareholder value. Finance theory also shows that firm managers cannot create value for shareholders, also called its investors, by usurping projects that shareholders could do for themselves at the identical cost.

[44]

When applied to financial risk management, this means that firm managers mustn't hedge risks that investors can hedge for themselves at the identical cost. This notion was captured by the so-called "hedging irrelevance proposition": [START_REF] Hoque | Handbook of Cost and Management Accounting[END_REF] during a perfect market, the firm cannot create value by hedging a risk when the value of bearing that risk within the firm is that the same because the price of bearing it outside of the firm.

In practice, financial markets aren't likely to be perfect markets.

[46] [47] [48] [49]

This suggests that firm managers likely have many opportunities to make value for shareholders using financial risk management, wherein they need to work out which risks are cheaper for the firm to manage than the shareholders. Market risks that end in unique risks for the firm are commonly the most effective candidates for financial risk management.

[50]

The concepts of economic risk management change dramatically within the international realm. Multinational Corporations are faced with many alternative obstacles in overcoming these challenges. There has been some research on the risks firms must consider when operating in many countries, like the three sorts of interchange exposure for various future time horizons: transactions exposure, 

Operational risk management

The term operational risk management (ORM) is defined as a continuing cyclic process which incorporates risk assessment, risk higher cognitive process, and implementation of risk controls, which ends up in acceptance, mitigation, or avoidance of risk. ORM is that the oversight of operational risk, including the danger of loss resulting from inadequate or failed internal processes and systems; human factors; or external events. Unlike other kind of risks (market risk, credit risk, etc.) operational risk had rarely been considered strategically significant by senior management.

[54]

Four principles

The U.S. Department of Defense summarizes the principles of ORM as follows: [55]

 Accept risk when benefits outweigh the value.  Accept no unnecessary risk.



Anticipate and manage risk by planning.



Make risk decisions within the right time at the proper level.

 Three levels:

In Depth

In depth risk management is employed before a project is implemented, when there's many time to plan and prepare. samples of thorough methods include training, drafting instructions and requirements, and acquiring personal protective equipment.

Deliberate

Deliberate risk management is employed at routine periods through the implementation of a project or process. Examples include quality assurance, on-thejob training, safety briefs, performance reviews, and safety checks.

Time Critical

Time critical risk management is employed during operational exercises or execution of tasks. it's defined because the effective use of all available resources by individuals, crews, and teams to soundly and effectively accomplish the mission or task using risk management concepts when time and resources are limited. samples of tools used includes execution check-lists and alter management. this needs a high degree of situational awareness. This process is cyclic as any changes to true (such as operating environment or needs of the unit) requires re-evaluation per the 1st step.



Task loading refers to the negative effect of increased tasking on performance of the tasks.

 Additive factors refers to having a situational awareness of the cumulative effect of variables (conditions, etc.).

 Human factors refers to the constraints of the flexibility of the organic structure and mind to adapt to the work environment (e.g. stress, fatigue, impairment, lapses of attention, confusion, and willful violations of regulations).

Balance your resources.

This refers to balancing resources in three different ways:  Balancing resources and options available. this suggests evaluating and leveraging all the informational, labor, equipment, and material resources available.  Balancing Resources verses hazards. this implies estimating how well prepared you're to securely accomplish a task and making a judgment call.  Balancing individual verses team effort. this implies observing individual risk warning signs. It also means observing how well the team is communicating, knows the roles that every member is meant to play, and therefore the stress level and participation level of every team member.

Communicate risks and intentions.

 Communicate hazards and intentions.



Communicate to the correct people.  Use the correct communication style. Asking questions may be a technique to opening the lines of communication. a right away and forceful type of communication gets a selected result from a particular situation.

Do and debrief. (Take action and monitor for change.)

This is accomplished in three different phases:  Mission Completion may be a point where the exercise is evaluated and reviewed fully.  Execute and Gauge Risk involves managing change and risk while an exercise is current.  Future Performance Improvements refers to preparing a "lessons learned" for the subsequent team that plans or executes a task. 

Chief Operational Risk Officer

The role of the Chief Operational Risk Officer (CORO) continues to evolve and gain importance. additionally to being chargeable for putting in a strong Operational Risk Management function at companies, the role also plays a vital part in increasing awareness of the advantages of sound operational risk management.

Most complex financial institutions have a Chief Operational Risk Officer. The position is additionally required for Banks that represent the Basel II Advanced Measurement Approach "mandatory" category.

Types of financial risks:

Market risk

The four standard market risk factors are equity risk, rate of interest risk, currency risk, and commodity risk: Equity risk is that the danger that stock prices generally (not related to a particular company or industry) or the implied volatility will change. When it involves long-term investing, equities provide a return which is able to hopefully exceed the danger free rate of return [START_REF] Oberoi | Interest rate risk management and the mix of fixed and floating rate debt[END_REF] The difference between return and also the innocuous rate is assumed because the equity risk premium. When investing in equity, it's said that higher risk provides higher returns. Hypothetically, an investor are compensated for bearing more risk and thus will have more incentive to require a foothold in riskier stock. a serious portion of high risk/ high return investments come from emerging markets that are perceived as volatile.

Interest rate risk is that the chance that interest rates or the implied volatility will change. The change in market rates and their impact on the probability of a bank, end in rate of interest risk. [START_REF] Shin | Exposure to currency risk by US multinational corporations[END_REF] rate of interest risk can affect the financial position of a bank and may create unfavorable financial results. [START_REF] Shin | Exposure to currency risk by US multinational corporations[END_REF]The potential for the speed to vary at any given time can have either positive or negative effects for the bank and thus the patron. If a bank gives out a 30-year mortgage at a rate of 4% and also the charge per unit rises to 6, the bank loses and also the patron wins. this can be often an opportunity cost for the bank and a reason why the bank can be affected financially.

Currency risk is that the chance that interchange rates or the implied volatility will change, which affects, as an example, the price of an asset held during this currency. Currency fluctuations within the marketplace can have a drastic impact on a world firm's value because of the value effect on domestic and foreign goods, additionally because the worth of foreign currency denominates assets and liabilities. [START_REF] Poitras | Commodity Risk Management Theory and Application[END_REF] When a currency appreciates or depreciates, a firm is often at risk wishing on where they're operating and what currency denominations they're holding. The fluctuation in currency markets can have effects on both the imports and exports of a world firm. for example, if the euro depreciates against the dollar, the U.S. exporters take a loss while the U.S. importers gain. this can be actually because it takes less dollars to buy for a euro and contrariwise, meaning the U.S. wants to buy for goods and also the EU is willing to sell them; it's to expensive for the EU to import from U.S. at this time.

Commodity risk is that the chance that commodity prices (e.g. corn, copper, crude oil) or implied volatility will change. there's an excessive amount of variation between the number of risks producers and consumers of commodities face so on own a helpful framework or guide.

[61]

Model risk

Financial risk measurement, pricing of economic instruments, and portfolio selection are all supported statistical models. If the model is wrong, risk numbers, prices, or optimal portfolios are wrong. Model risk quantifies the results of using the inaccurate models in risk measurement, pricing, or portfolio selection.

The main element of a statistical model in finance may well be a risk factor distribution. Recent papers treat the factor distribution as unknown variable quantity and measuring risk of model misspecification. 

Credit risk

Credit risk management is also a profession that focuses on reducing and preventing losses by understanding and measuring the probability of those losses. Credit risk management is utilized by banks, credit lenders, and other financial institutions to mitigate losses primarily associates with nonpayment of loans. A credit risk occurs when there's potential that a borrower may default or miss on an obligation as stated in an exceedingly very contract between the establishment and also the borrower.

Attaining good customer data may be a necessary factor for managing credit risk.

Gathering the right information and building the proper relationships with the chosen customer base is crucial for business risk strategy. so on spot potential issues and risks that may arise within the long run, analyzing financial and nonfinancial information regarding the customer is critical. Risks like that in business, industry of investment, and management risks are to be evaluated. Credit risk management evaluates the company's financial statements and analyzes the company's deciding when it involves financial choices. Furthermore, credit risks management analyzes where and therefore the way the loan are utilized and when the expected repayment of the loan is additionally because the explanation behind the company's must borrow the loan.

Expected Loss (EL) may be an idea used for Credit Risk Management to measure the common potential rate of losses that a company accounts for over a particular period of some time. The expected credit loss is formulated using the formula: Expected Loss = Expected Exposure X Expected Default X Expected Severity Expected Exposure refers to exposure expected during the credit event. Some factors impacting expected exposure include expected future events and also the sort of credit transaction. Expected Default can be a risk calculated for the amount of times a default will likely occur from the borrower. Expected Severity refers to the total cost incurred within the event a default occurs. This total loss includes loan principle and interests. Unlike Expected Loss, organizations have to hold capital for Unexpected Losses. Unexpected Losses represent losses where an organization will should predict a mean rate of loss. it's considered the foremost critical variety of losses because it represents the instability and unpredictability of true losses which can be encountered at a given timeframe. 

Liquidity risk

This is the risk that a given security or asset cannot be traded quickly enough in the market to prevent a loss (or make the required profit). There are two types of liquidity risk:

 Asset liquidity -An asset cannot be sold due to lack of liquidity in the market essentially a sub-set of market risk. This can be accounted for by: 

Operational risk

Operational risk means the risk that a company or individual has to face due their own operation and decisions made for the investment (more detailed above).

Example:

Fuel price risk management, a specialization of both financial risk management and oil price analysis and similar to conventional risk management practice, is a continual cyclic process that includes risk assessment, risk decision making and the implementation of risk controls. It focuses primarily on when and how an organization can best hedge against exposure to fuel price volatility. It is generally referred to as "bunker hedging" in marine and shipping contexts and "fuel hedging" in aviation and trucking contexts.

Fuel price risk management services are predominantly provided by specialist teams within fuel management companies, oil companies, financial institutions, utilities and trading companies.

The fuel price risk management process:

Similar to conventional risk management practice, [66] fuel price risk management is considered a continual cyclic process that includes the following: 

VII. Forecasting the CO2 emissions impact after the health crisis: Priorities for a sustainable development model:

Policies for the ecological transition are at the forefront: because the impact of the Covid-19 pandemic on our societies has its origin in the human relationship with nature;-and because the realization of such an event is opposed to sustainable development. Indeed, at the origin of the concept of sustainable development is the recognition, that we must prevent the environmental and social risks to which our societies are exposed, whose potential impacts are long-term and large-scale. In order to achieve sustainable growth, regulations and public policies addressing market failures in these areas are necessary, offsetting the short-term biases of economic agents and making all the more responsible If the magnitude of the shock experienced at the beginning of the year is conducive to an awareness in this respect, the economic and social emergency following the confinement may nevertheless lead to: once again, to sacrifice the long-term stakes in the end of the crisis. This leads to the two main questions posed by the mission letter:

-How to anticipate and prepare the exit from the crisis to avoid this pitfall?

-What is the status of the European carbon market?

Lessons to be learned from the crisis:

The health crisis is prompting a fundamental rethinking of the priorities of public action. As the report of the High Council for Climate Change of 21 April 2020 points out, the enlightenment of scientists is essential because the political decision is today, even more than yesterday, faced with complex issues and uncertainties.

Anticipating and preparing for long-term risks, building resilience strategies require building on the best state of the art of knowledge, such as those produced by the IPCC for climate or, It is also important to ensure that research is mobilized to match the challenges that remain. The scientific work is sometimes contradictory or too fragmentary on new topics. But the vivacity of expert debate is also a symptom of the health of the scientific debate, since knowledge is the result of open and uncompromising discussions on the interpretation of the facts, themselves established with varying degrees of precision.

On the other hand, it is important to improve the communication of scientific results and to make them more suitable for public decision making, without masking uncertainties. This must not lead to relativism, the need to reconstruct the interface between scientific knowledge of all kinds and political decision-making, and the need to strengthen research relevant to public policy design, are therefore two first lessons The need for scientific expertise emerges from time to time as soon as its origin is considered. Indeed, the pandemic is not "attributable" to climate change and humans have been confronted with zoonoses since the Neolithic era. Certainly, the globalization of trade has changed the potential impacts of its contact with animal pathogens. But are we able to feed 8 billion people by eliminating international trade?

The issues raised by confinement also highlighted the extent to which the trade-offs between health, economic and social issues needed to be approached modestly. Recognizing this complexity, however, does not prevent us from seeing that this crisis constitutes a major warning: we were not well prepared to suffer such a shock because we did not anticipate the emerging risks sufficiently, whether they were health risks, More specifically, the COVID-19 pandemic reminded us of the importance of health issues at the interface between humans, animals and the environment: almost two-thirds of human infectious diseases come from pathogens shared with wild or domestic animals; and the number of infectious outbreaks continues to grow.

In terms of the collapse of biodiversity, the circular economy, the health impacts of diffuse pollution, the health and environmental impacts of diets, the very qualification of the issues or the awareness of them-In the Netherlands, the Netherlands and the United Kingdom, the Netherlands and the United Kingdom are still more recent.

European Perspectives for green investment

Europe is directly involved at both levels, because the coordination of policies to revive activity and its financing is desirable, and because the harmonization of policies for ecological transition is necessary for public goods with a global dimension, especially when it is necessary to avoid distortions of competition. In addition, the evolution of agriculture, structured by changes in the common agricultural policy and trade agreements, is of major importance for the ecological transition. The European Green Pact, which puts the achievement of the carbon neutrality target in 2050 at the forefront, is therefore a unique opportunity. However, the ability to maintain this priority while economic and social emergencies have accumulated as a result of the health crisis is a major challenge and challenge for Europe, which must now build new solidarity, The European Green Pact must therefore be adopted to ensure its success and make it, in particular, the backbone of French climate policy. In this regard, a reformed European Emission Allowance System (ETS) is crucial to introducing the truth of ecological prices in Europe and France. Although the 2018 reform has improved the efficiency of the ETS, it is nevertheless urgent to continue consolidating it, by introducing mechanisms to protect our competitiveness vis-à-vis the extra-European (so-called carbon inclusion measures) and a price floor. Indeed, the success of the European Green Pact and a green recovery plan will not be possible without an effective and credible European carbon price, whereas, as it stands, the ETS covers only a limited number of sectors, The further strengthening of the European market (ETS) and its extension, at least to all sectors where national carbon pricing is a competitive barrier and, ideally, to all emissions, should therefore be the compass for European action in the short and long term. It is also in this way that the European example will be able to convince and thus contribute to the strengthening of international action.

How can we not sacrifice the ecological transition after the crisis?

EU must decarbonize the economy. It will be a long-term effort that requires a lot of investment, and it must be started immediately because we are slow to curb greenhouse gas emissions, particularly in energy-using sectors and agriculture. In these circumstances, a postponement of the effort to decarbonize the economy at the time of the resumption of activity could not be «corrected» later on would therefore be very costly for society. Whatever the post-crisis scenario.

Investing in the decarbonization of the economy and in climate change adaptation and biodiversity protection is therefore desirable. The exit from the crisis will also require strong public support for the activity, so the recovery plans are an opportunity to accelerate green investment. This is well recognized in European Commission projects and at national level. However, in a context of support for economic activity where, despite the easing of budgetary constraints, the needs will be immense, the proposed measures in the field of ecological transition will have to go through a double-fold. Effectiveness test: -in relation to their long-term effectiveness, to ensure that they do not exclude more useful measures. For emission reduction policies, the indicators for this are 'net costs per tone of carbon avoided'; -and their short-term impact on recovery, which implies mature projects, mobilizing available production capacity without the risk of bottlenecks. With this in mind, a number of recent reports have examined the lessons to be drawn from the recovery plans implemented to emerge from the 2008-09 financial crisis as regards the effectiveness of green fiscal measures. Although estimates of their macroeconomic impacts remain fragile, they argue in their favour, both in terms of short-term efficiency to boost activity, and to increase economic and societal returns on public spending. However, the value of the multiplier effects and the value of the return on investment appear to vary considerably depending on the type of investment made. -construction of lowemitting infrastructure (bicycles, public transport, charging networks, electricity networks to support the intermittence of renewable sources, public spaces...

The status of the European carbon market:

Although the 2018 reform has improved the efficiency of the European ETS system since 2019, it is nevertheless urgent to continue consolidating it to meet future challenges: Decarbonize and accelerate the transition to climate neutrality in a context of strong economic recession in 2020. Although showing a positive outcome in 2019, the strengthening of the ETS system presents (always) strong economic justifications: it concerns only a limited number of sectors, it signals insufficient price to reflect long-term European climate ambition and lacks the ability to be based on a short-term instrument to address a structural problem, which does not sufficiently inform the investment decisions of economic actors. From now on, the consolidation of this ETS system must be conducted in line with the political agenda for the implementation of the European Green Pact and the recovery plan. The success of the European Green Pact and a green recovery plan cannot be achieved without an effective and credible European carbon price. Indeed, the current economic crisis is expected to increase the quota surplus, due to the reduction in CO2 emissions in 2020, and reduce the efficiency of the ETS with a lower expected carbon price. If the strategy to strengthen the ETS is to gradually align its emission cap with the ambition of carbon neutrality, it could also extend its scope and introduce a floor price, to make the ETS an "engine".

Decarbonization in sectors where ETS would be the main policy and a 'safety net' in sectors where EU ETS would be a complementary policy. The European carbon market (ETS) operates on the principle of cap and trade, with a global cap on emissions (cap) and the possibility for industrialists to exchange the quotas allocated when they have too much or not enough (trade). About 13,000 industrial sites in Europe, accounting for half of the area's CO2 emissions, are affected by this mechanism (see diagram below).

Each year, ERCST, Wegener Center,ICIS, I4CEand EcoAct35, jointly produce an independent report on the status of HTA. While previous editions were marked by disappointments and questions about Europe's ability to put this instrument back on its feet, the 2019edition showed that the ETS had regained its credibility, Following the 2018 reform implementing the "Market Stability Reserve (MSR)": thanks to this system, its price rose to around € 20-25/tCO2, to a level unparalleled for eleven years. In fact, after 15 years of existence, this mechanism designed to limit greenhouse gas emissions generated by industrial activity in the region is working more as it was imagined, with the revision of its This found robustness was confirmed during the health crisis, which did not have a measured effect on the price of ETS, after a transitional fall in prices in mid-March.

However, the current economic crisis confirms the weaknesses of the ETS, which were only partially resolved by the 2018 reform. Indeed, because of its impact on emissions, the crisis will generate a new quota surplus, while the surplus accumulated since 2009 is still not resolved. In order to avoid the risk of a further depreciation of its price and contain the risks of volatility, a strengthening of the parameters of the MSR during the review scheduled for 2021 is therefore necessary.

EU ETS price levels have never been high enough for manufacturers to have enough confidence to invest in low-carbon energy (see diagram below).

Thus, the price on ETS remains far from being in line with the net «zero emissions» target, which is that of the European Green Pact. The increase in the 2030 emission reduction target to 50% or 55% compared to 1990 therefore requires a significant tightening of the «course» and the continuation of reforms to ensure the effectiveness of this instrument. The report published in 2020 explores different possible reinforcement scenarios (cf. diagrams).

EU ETS environmental efficiency

EU ETS CO2 emissions decreased by 8.9% in 2019. More specifically, they decreased by 13.9% in the electricity sector, while they were reduced by only 1.8% in industry.

•In 2019, CO2 emissions fell almost four times faster than required by regulation by meeting the emissions cap, compared to twice as fast in 2018, the highest decline since 2009.

•This decrease can be attributed to the substitution of coal fuels by gas in the electricity sector, under the influence of a higher carbon price combined with historically low gas prices; a continued penetration of renewable energy into the EU's energy mix, and finally at relatively hot temperatures that have limited energy demand. •Beyond 2020, the EU ETS target of -43% CO2 emissions by 2030 would not be sufficient for the EU to achieve its long-term climate ambition of carbon neutrality by 2050, with several review scenarios to be considered in 2020.

Economic efficiency

For 2019, the European Carbon Price (EUA) was higher than the minimum incentive price for the substitution of electricity-generating fuels between low-and mediumefficiency coal and gas-fired power plants. In addition, for part of the year, the EUA price was higher than the minimum price incentive to switch from coal to gas for high efficiency power plants. Thus, much of the electricity sector's CO2 emissions reductions in 2019 can be attributed to this 'coal-gas' substitution, confirming the efficiency of the EUA's high price.

•The market sentiment survey showed increased confidence that the EU ETS provides a stable and predictable framework for an investment signal.

•In terms of protecting industrial sectors at risk of carbon leakage, 2019 was the third consecutive year that all industrial facilities had a net direct cost of 2,5% of their CO2 emissions receiving a free allocation covering 97.5% of their emissions, compared to 96.8% in 2018 and 98.8% in 2017.

•In terms of auction revenue in 2019, auction volume decreased due to the start of the market stability reserve (which absorbed 397 million allowances) and the fact that any quota has been auctioned. With the increase in the price of the quota, total auction revenues amounted to €14.6 billion in 2019, compared to €14.2 billion in 2018. Member States declare that they have spent 80 % of their auctioning revenues for climate and energy purposes for the period 2013-2018.

VIII. Conclusion

Implications of the Green Dealand its 2050 carbon neutrality target for the EU ETS: the increase of the 2030 and 2050 climate target, the border carbon tax, the integration of new sectors in the EU ETS are among the issues to be examined in 2020.

•Consequences of COVID-19 on the EU ETS: in 2020, Europe will experience a deep recession due to the severe economic consequences of the coronavirus health crisis. The major challenge for the European Commission will be to demonstrate the ability of this European carbon market to pursue its objectives to support and contribute to the recovery towards a greener European economy.

•EU ETS developments to follow: Brexit and the definition of the UK's future carbon pricing scheme (UK ETS linked to EU ETS ?), the implementation of CORSIA within the EU ETS and the revision of the market stability reserve are among the challenges to be followed in 2020.

products that are more polluting on the second-hand market («Gruenspecht» effect»); and are only just a carbon tax. In addition, it should be noted that the diffuse sectors include, in particular in transport, activities for which the stakes of competition are very high, as for the road transport of goods, This leads national mitigation policies to exempt them from any effort when they are significant emitters of CO2. Finally, the architecture of mitigation policies is fragmented, with no consistency between the efforts requested in the SWE sector and in diffuse sectors, and with dilemmas between equity and efficiency poorly resolved to allocate the ESR quota, any policy aimed at maintaining a global emissions quota is confronted with an acute conflict in order to allocate it between:

The objective of achieving the reductions where they are least costly;-and that of fairly allocating the cost of efforts in order to reconcile the two objectives, an instrument of flexibility must be introduced to allow efforts to be reallocated between countries, against compensation. each time, very complicated given: the relatively high costs of efforts requested from countries that are already emitting little; and the very strong opposition of countries with the most significant reduction potential to any increase in the overall target, However, they have to bear disproportionate costs since they concentrate the fields to be mobilized as a priority (coal extraction, in particular). The repetition of this negotiation also leads to wait-and-see.

Promises and conditions for success of the European Green Pact:

The Commission's "von der Leyen" perspective of structuring European action around a global "Green Deal" is an opportunity not to be missed to respond to the ecological emergency. Its project is structured along four axes:-the setting of objectives and framework measures. This is the purpose of the climate law, which aims to make them binding. In this area, the critical step will be the definition, which should take place in September 2020, of new targets by 2030 and their declination by country, the overall target going from -40% currently to -50% or -55%.

The Commission will then be able to monitor its application in a manner comparable to that existing in the budgetary field, with, in particular, the issuing of recommendations to States in default. The five-year monitoring process would start in 2023. The idea of the Commission is then, for the period 2030-2050, to be able to adjust the trajectory by simple delegated acts; -the investment plan for the Green Pact, corresponding to an additional effort estimated by the Commission in a range of between €175 and €290 billion per year. The implementation of the «Just Transition Fund» also aims to facilitate the transition for the most affected regions and sectors, In the first place, coal-related measures;

The reform of the main existing mitigation instruments; (ETS and ESR quota market; regulations on land use and forestry, energy efficiency and renewable, vehicle emission standards...). Proposals in this area, which will be established to ensure the achievement of the new 2030 targets, are announced by June 2021. The establishment of a border adjustment mechanism to prevent this increased effort from weighing on European competitiveness would go hand in hand,

The progressive coherence and alignment of the objectives of all European Union programs and policies, so as to integrate carbon neutrality and the constraints of adaptation to climate change, The proposed strengthening of the European level is questioned indirectly by those who question the possibility of the Commission being given the desired prerogatives. Others question the choice of the supervisory mechanism, as the Commission may find itself at the forefront of national debates, while the latter could mobilize other instruments: Rather than transposing existing fiscal mechanisms into the climate, should we not rather be inspired by what has been done for monetary policy with the ECB? In terms of economic principles.

In terms of economic principles, there is no debate about the need to strengthen the European level of climate policy. Climate risk mitigation is a "global public good," efforts to reduce emissions that benefit everyone regardless of their location. The consequence is that everyone has an interest in relying on the efforts of others, and has little, if any, interest in taking action, since the associated abatement costs do not provide any significant return to the person who commits them. To deal with such a problem, it would ideally be necessary to have a mitigation policy defined by a «World Authority», without any loophole. Unfortunately, it does not exist. The aim of international cooperation is to supplement, but with difficulty, the concern to involve all countries, resulting in very inadequate levels of ambition. There is an interest in defining mitigation policies at the highest possible institutional level. In this respect, the European lever should naturally be favored over the national level. Thus, intra-European distortions of competition can be avoided. With regard to extra-European competitiveness issues, carbon inclusion mechanisms are indeed necessary if our climate ambition is significantly higher than that of our trading partners, to ensure that European industry is not penalized in relation to more polluting products, both on the import side and on the export side. The design of these devices must anticipate their compatibility with WTO rules and threats of retaliation. Since the commitment of -40% was made without conditions; it is likely that their implementation will only apply to a strengthening of efforts, with a level of carbon inclusion referring to the effective price on ETS. Indeed, Europe will not be able to defend these adjustments at the WTO on the basis of a non-discriminatory «level playing field». In addition, they should be designed to foster greater collective ambition and not only to enable Europe to pursue its own ambitious targets, with less than 10% of CO2 global emissions.

Carbon pricing Strengthening the European level is not an objective in itself: the objective is to enable more ambitious and effective climate policies. With this in mind, the Economic Analysis Council and the German Council of Economic Experts had drawn up a joint proposal "A Single Price for Carbon for the Single Market40". It pointed out that a single carbon price within the EU would be more effective in achieving the targets set in the Paris Agreement than a set of different national measures. Due to the free movement of goods and services within the single market, a single carbon price would also prevent carbon leakage and distortions of competition within the EU. If necessary to reach an agreement, a redistribution of funds between countries could be part of the shared effort to extend the carbon price to all Member States to regulate emission allowance trading (ETS) in other sectors. The European Commission and Member States are encouraged to take this path, in particular because a homogeneous treatment of CO2 emissions would be an important element in the completion of the European single market. Furthermore, it was stressed that the implementation of such a uniform carbon price will necessarily have redistributive impacts between and within Member States. The former must be dealt with at European level. Specifically, the initial issuance of certificates could favor poorer and historically more carbon-intensive countries to facilitate their transition. In addition, EU regional and structural funds could provide additional support for low-emission investments. Redistributive impacts within countries can best be addressed at the national level. Suggestion that a significant share of national revenues collected through carbon pricing be returned to households and businesses in order to increase public acceptance and limit the effects of loss of purchasing power, while preserving incentives for behavioural change. As regards the criteria for redistribution to households, the geographical situation and the level of income are two parameters that Member States could take into account. ' The rise of green investment and, more generally, the achievement of a "climate-neutral Europe", require an effective carbon price, giving private profitability to the reduction of emissions. In this respect, the establishment of the Market stability reserve requires effective carbon pricing, giving private profitability to emissions reduction. In this respect, the establishment of the Market Stability Reserve was a major step forward for the ETS, but it has not yet been possible, for example, to establish a price floor mechanism, which is very useful and effective where it has been implemented. Moreover, the expansion of the ETS is a priority to fill the existing 'holes' in carbon pricing. These are highlighted by OECD (carbon pricing gaps) reviews, which show that the differences between nominal and effective carbon pricing affect the same sectors in all European countries, the critical sectors in transport and agriculture; suggesting the inability of national frameworks to address them, due to the associated competitive problems.

European Central Carbon Bank?

Drawing lessons from the ECB's success and recalling that the performance of a quota market is judged by its ability to produce the appropriate carbon price in relation to the decarbonization targets targeted, J.Delpla and C.Gollier propose to go beyond incremental ETS governance adjustments by establishing a "Central Carbon Bank" (BCC) to manage the European carbon budget. Such an approach deserves even more attention, since the costs and difficulties of alternative measures are not negligible. The proposal would be to have the evolution of the carbon price in Europe controlled by an independent institution, the BCC, which: that not only any source of direct emissions on European territory should acquire (against payment), but also any importer of "carbon" products, which is the mandate to achieve, by this means, the climate objectives set by the EU, This proposal is not entirely new. Noting the difficulties in reforming EU-ETS, C.de Perthuis had already proposed this type of institution.

On the basis of the observation that the monitoring and effective management of the European carbon market required extensive harmonisation and centralisation, with implementation decisions to be taken rapidly, which is incompatible with the European institutional context, which proposed to create an independent body based on the model of a central bank and sufficient credibility to change the expectations of industrialists so that they can make the necessary investments today to put the European economy on the decarbonization".

Of course, this proposal needs to be clarified on different points, in particular: by a more in-depth analysis of the measures to be taken between credibility and flexibility in the management of the overall quota, -the use of revenue, which must begin by ensuring adequate compensation so that pricing is fair. However, the framework established in relation to the objective -40% establishes a benchmark against which the perennial rules could be built, and the legal aspects, to avoid a requalification as a tax if the price trajectory is too rigid, This would preclude delegating steering to a non-political authority, and would require unanimity for any reform. EU-ETS was established precisely because it was recognized as falling under environmental policy.

This is also an element to emphasize the flexibility dimension of the system to manage the carbon budget, marked by over-allocation within the ETS, and excessive price volatility, consistent with its governance. It also adds that, since climate risk is associated with the concentration of greenhouse gases accumulated in the atmosphere, which remain there for decades or hundreds of years depending on the gases, it is an externality of 'stock'. It is therefore in terms of the "global" carbon budget by 2050 that policies must be built, and no longer in short periods that sustain the "slow race", where urgency calls for a long-term vision. While the current situation remains marked by volatility and regulatory risk, it finally incorporates the need for long-term credibility. The term of carbon pricing and the legibility of pricing trajectories to ensure the effectiveness of climate policies and encourage private investment decisions to decarbonize the economy.

What conditions for carbon adjustments at borders?

The objective of the Border carbon adjustments (BCAs) is to limit carbon leakage(or leakage), resulting from the relocation of industries that emit greenhouse gases or from the transfer of production to countries with less ambitious climate policies. the introduction of tariffs based on the carbon content of imported products; or the obligation to purchase CO2emission allowances by importers of these goods, including them in the EU-ETS and thus restoring conditions equivalent to those to which European industries producing carbon intensive goods are subject. By these means, it is possible to limit the deterioration of the competitiveness of European industry if Europe pursues climate policies of significantly higher ambition than those of our partners, other industrialized or emerging countries. Such a system exists, for example, in California, for electricity imported from neighbouring states. At European level, importers would be required to acquire CO2 emission allowances, based on the same technical standards as those already used by the European Commission for the initial allocation of allowances to European ETS producers. As Europe cannot engage in a 'net zero emissions' strategy without ensuring that it does not unduly or unnecessarily jeopardize its competitiveness, the challenge is now recognised by the new European Commission, after changes have been made at company level (Eurofer, Business Europe...). Long viewed with suspicion by many economists who feared that their real object was protectionist, the BCAs raise fewer objections in principle today. For example, U.S. economists call for carbon taxation (2019) states, "To prevent carbon leakage and to protect U.S. competitiveness, a border carbon adjustment system should be established. This system would enhance the competitiveness of American firmsthat are more energy-efficient than their global competitors. It would also create an incentive for other nations to adopt similar carbon pricing." Similarly, the recent call by European environmental economists (eaere.org, 2019) for carbon pricing states, "A border carbon adjustment system could be considered in a multilateral context.

The transfer of activities to more lax countries associated with carbon leakage resulting in persistence or even increased greenhouse gas emissions, it is possible to justify such instruments under the exceptions of Article XX of GATT for environmental protection, provided, however, that they are not applied to constitute a means of discrimination between countries where the same conditions exist or a disguised restriction on international trade. Moreover, threats of retaliation must not be ignored. In these circumstances, it is important not only to work from the outset to develop a project that is perfectly compatible with the rules of trade so that it has some chance of success, but also, as suggested by Mehling et al. that the entire design and implementation process (see conditions below) is fully transparent to all potentially affected parties.

  fx is a density function on the support [a,b]. It is common to take a uniform distribution on [a ,b]: This can be extended to discrete probabilities by summing with a discrete ν measure, of the Dirac type. The idea is to produce a sample (x1 ,x2,...,xN) of the X-law (so based on the density fX) on the support [a , b], and to calculate a new estimator of the so-called Monte-Carlo G, from this sample.

[ 51 ]

 51 accounting exposure, [52] and economic exposure. [53]

[ 55 ]

 55 ProcessThe world organization for Standardization defines the danger management process in an exceedingly four-step model:

Benefits a .

 a Reduction of operational loss. b. Lower compliance/auditing costs. c. Early detection of unlawful activities. d. Reduced exposure to future risks.

o

  Widening bid-offer spread o Making explicit liquidity reserves o Lengthening holding period for VaR calculations  Funding liquidity -Risk that liabilities: o Cannot be met when they fall due o Can only be met at an uneconomic price o Can be name-specific or systemic

  organization's attitude to risk exposure analysis to fuel price fluctuations scenarios of various hedging strategies c) Risk treatment Implementation of a fuel price risk strategy d) Monitor and review An alternative to the above described process is the following: [67] 1 Identify, analyze and quantify the fuel related risks 2 Determine tolerance for risk and develop a fuel price risk management policy 3 Develop fuel price risk management implementation strategies 4 Establish controls and procedures 5 Initial implementation of fuel price risk management strategies 6 Monitor, analyze and reporting 7 Repeat the process on as needed basis

  Phase 4 Directive (2021-2030), Emissions from the sectors covered by the ETS had decreased by 4% in 2018, almost twice as fast as the emission ceiling, the highest decrease since 2014; the sectors for which data are available show annual improvements in carbon intensity.price for economically efficient decarbonization by giving operators greater visibility on the future carbon constraint. With a CO2price in the range of €18/tCO2to €29/tCO2, the EU ETS revealed in 2019 a carbon price level never seen in nearly a decade. In this context, CO2 emissions from the EU ETS fell by 8.9% in 2019, a record decline since 2009, four times faster than the ceiling. In 2019, rising prices led to a historic decline in coal-based electricity generation, as the price of ETS steers coal-gas trade-offs in the electricity sector and the results are being felt. the price of CO2in the ETS is durably higher than the minimum price incentive to switch fuel -'fuel-switching' between gas-fired coal plants -(cf. diagram).

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  In conjunction with NPV, there are several other measures used as (secondary) selection criteria in finance. These are visible from the DCF and include discounted payback period, IRR, Modified IRR, equivalent annuity, capital efficiency, and ROI. Alternatives (complements) to NPV, which more directly consider economic profit, include Residual Income Valuation, MVA / EVA (Joel Stern, Stern Stewart & Co) and APV (Stewart Myers). With the price of capital correctly and correspondingly adjusted, these valuations should yield the identical result because the DCF.

  Monte Carlo methods provide flexibility, and might handle multiple sources of uncertainty, the employment of those techniques is nevertheless not always appropriate. In general, simulation methods are preferred to other valuation techniques only there are several state variables (i.e. several sources of uncertainty) [16]. These techniques are of limited use in valuing American style derivatives. See below.

  mathematical finance, a Monte Carlo option model uses town methods to calculate the worth of an option with multiple sources of uncertainty or with complicated features. the primary application to option pricing was by Phelim Boyle in 1977 (for European options). In 1996, M. Broadie and P. Glasserman showed the way to price Asian options by Monte Carlo. a vital development was the introduction in 1996 by Carriere of town methods for options early exercise features.[START_REF] Dias | Real Options with Monte Carlo Simulation[END_REF] 



In terms of theory, town valuation relies on risk neutral valuation.

[START_REF] Carr | Simulating American Bond Options in an HJM Framework[END_REF] 

Here the worth of the choice is its discounted expected value; see risk neutrality and rational pricing. The technique applied then, is

(1) 

to get an oversized number of possible, but random, price paths for the underlying (or underlyings) via simulation, and (2) to then calculate the associated exercise value (i.e. "payoff") of the choice for every path. (3) These payoffs are then averaged and (4) discounted to today. This result's the worth of the choice.

[START_REF] Blanco | Alternative Valuation Methods for Swaptions: The Devil is in the Details Archived 2007-12-02 at the Wayback Machine[END_REF] 

 This approach, although relatively straight forward, allows for increasing complexity: An option on equity could also be modelled with one source of uncertainty: the value of the underlying stock in question.

[START_REF] Blanco | Alternative Valuation Methods for Swaptions: The Devil is in the Details Archived 2007-12-02 at the Wayback Machine[END_REF] 

Here the value of the underlying instrument St is sometimes modelled such it follows a geometrical Brownian motion with constant drift μ and volatility σ. So: d St = μ S t d t + σ St d Wt where d Wt is found via a sampling from a traditional distribution; (further information under Black-Scholes). Since the underlying random process is that the same, for enough price paths, the worth of a ecu option here should be the identical as under Black Scholes. More generally though, simulation is used for path dependent exotic derivatives, like Asian options.

  •Sectors for which data are available have shown limited annual carbon intensity improvements, such as glass, metals, refining and paper sectors with a largely stable trend during Phase 3.•EU ETS has achieved its 2020 emission reduction target by 2014. However, there remains significant uncertainty on 2020 emissions due to COVID-19: official figures from the European Environment Agency (EEA) show that at the end of 2018, Emissions from fixed facilities were already 29% lower than in 2005. Official EEA data are not yet available for 2019. In a COVID-19 scenario, EU ETS CO2emissions could be reduced by 20% in 2020, with a 95% recovery starting in 2021.

Deliberate

The U.S. Department of Defense summarizes the deliberate level of ORM process in a five-step model: 

Appendix

Many of the support measures are actually aimed at alleviating the lack of sufficient carbon pricing to ensure its profitability. Subsidies for renewables, clean vehicles, or tax credits for building retrofits fit this pattern.Unfortunately, subsidizing equipment is generally an imperfect substitute for carbon pricing because, Since they do not guide user behaviour, their impact is reduced by bounce-back effects, with less-emitting vehicles being used more, for example. Often the technological biases and risks of 'lock-in' are also important; and the redistributive effects are very regressive because subsidies are used only by the richest. conditional subsidies to secure carbon price trajectories for investors make sense, to set price expectations and limit risk premiums required by investors on green projects. This is the logic of "contracts for differences".

Risk Analysis using Monte Carlo Simulation Dash boards: