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Good work!!!

Problems

P1 Valuing opportunities...

Samarande is an alternative investment fund. As everyone in the market, finding undervalued
investment opportunities is their desire. In the case of Samarande, however, this takes place
under a specific reasoning. The managers of Samarande think that some projects are undervalued
because their owners are unable to value correctly the total underlying value of their findings.

For example, recently, they had the following opportunity:

The firm Banister has discovered a new process that allows reducing substantially the gas
particles of engines. The founder of Banister has a long previous experience in the automotive
industry. Consequently, his business model is oriented to the development of this revolutionary
technique for car engines.

The managers of Samarande think that this view of Banister is a little bit narrow-minded,
eventhough the “car engine” business model seems to be very convincing given the projections
provided here below (numbers in thousand EUR):

Thanks to the registration of a patent for the “car engine” business model, the following data is
valid for the next 10 years (we assume that the “rent” is completely extracted by year 10 given
the potential entry of competitors):

Estimation for year 1 Values

EBITDA 1’200

Depreciation 200

Change in Working Capital Requirement 50

Capex Maintenance of the economic value

These numbers are expected to remain constant in real terms over the next 10 years.

First Name : Last Name :
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The development of the project and the cost of the patent for the “car engine sector” require an
investment of 5°000°000 EUR at time O.

Some additional data has been collected for the computation of the required return for
Banister and for the valuation in general:

= Taxrate: 34%

= Riskfree rate: 5.25%

=  Market risk premia: 5%

= Volatility of the cash-flows/assets in this kind of business: 35%

=  Correlation between the returns of the MSCI World and the returns of comparable
companies: 0.6.

= Volatility of market returns: 20%

*»  We assume that the inflation rate is at 2% per year.
We also assume that, given the risky character of this business, Banister and this kind of projects
1s fully financed by equity.
Q1 Compute the annual cash-flow (constant in real terms). [1 point]
Q2 Compute the expected return on equity (ke) for this firm. [1 point]
Q3 Compute the NPV of this project. [1 point]

Q4 Compute the certainty equivalent of the yearly cash-flow obtained in Q1.
How much is thus the price of risk (in EUR) per year (in real terms)?
Important: If you don’t have any values in the past questions, please use the following
data: NPV = 1’500°000 EUR. [1 point]

Banister is not considering investing in other applications for the moment since other areas
require higher investments for the same expected cash flows & cash flow risk level (assumption
made for the simplicity of the examination):

Area Investment required
Aircraft industry 11.25 million EUR
Shipping industry 10 million EUR

Truck engines 8 million EUR

Q5 How could Samarande justify a higher value than that presented by the original business
model of Banister? Explain without calculations. [1 point]

Q6 What is the maximum amount that Samarande is ready to pay for Banister? Provide the
detailed calculations! [4 points]

Q7 The maximum extra value (on top of that calculated by Banister) that Samarande is ready
to pay depends mainly on the estimation of one of the parameters of the valuation process.
So this value, is “at-estimation-risk”. Which one, in your opinion? Why? [1 point]

Risky debt

Barracuda, a world travelling agency, has no debt. The number of shares outstanding is 1,000
and the price per share is €200.

Michael Whittaker, chief executive of Barracuda, is considering maybe increasing its level of debt,
issuing a 5-year zero-coupon bond with a face value of €109’525. The proceeds of the issue are to
be used to buy back shares. He asked the consulting firm McHardy to analyse this issue.

The following data is provided:
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*  Risk-free interest rate: 6%

=  Beta asset: 0.80

=  Market risk premium: 5%

= Target debt ratio (D/V): 40%

= The market return volatility is 18% (the MSCI World Index is used as a proxy)
*  The correlation of Barracuda returns with the MSCI World Index is 0.6.

You are a consultant at McHardy and need to produce the report. At first sight, you think that
the report should be based on the Merton model.

Q8 What should be the market value of the bond issue? [1 point]
Q9 What is the required yield for this debt issue? [1 point]
Q10 What spread would Barracuda have to pay on its debt? [1 point]

Q11 What would be impact of this level of debt on the beta and the expected return on equity?
[1 point]

Q12 By how much will the WACC of Barracuda change? [1 point]

Firm Value, Debt and Tax shields

RFEverywhere (RFE) use “radio-frequency” technology for any kind of appliances: metro
automatic cards, localisation of children or even your cat, etc... (see an interesting article of The
Economist earlier this year). We have the following data for the year 2007 (in thousand EUR):

EBITDA 450
Depreciation 60
Change in Working Capital Requirement 12
Capex 100

RFE is expecting an annual growth of 6.25% of its EBITDA in 2008 and 2009. The other elements
given above will remain unchanged. From 2010, the Free Cash Flows (unlevered) will grow at a
rate of 1.5% per year (in perpetuity). The market value of the debt on the 31st December 2007 is
245°000 EUR.

The cost of debt is 7%. The debt is a perpetuity. The risk on assets of RFE (B) is 1.6. The current
risk free rate is 5.5%. The expected return on the market portfolio is 10.5%. Corporate tax rate is
equal to 34%.

Q13 Compute the value of RFE, assuming that the amount of debt stays at 245°000. [1 point]

In order to finance the growth of the company, M. Bezel, CFO of RFE, realizes that he will have to
borrow more. Then he decides to fix a leverage ratio (D/V) of 45% in 2009. After that, this ratio
should remain constant.

Q14 Compute the Capital Cash Flow (CCF) of the company. [1 point]
Q15 What is the value of the company (use CCF)? [1 point]

Q16 Compare how the following methods deal with tax shields : Adjusted Present Value (APV),
Capital Cash Flow model (CCF model) and Free Cash Flow model (FCF model).
[2 points]
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Call Prices with Black & Scholes Option Pricing

Price of a B&Sch call option where result=C/S

Cumulative Se- T

Volatility: Moneyness: Aef”

Sigma*SQRT(T) 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50 1.55
0.00f 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 4.76% 9.09% 13.04% 16.67% 20.00% 23.08% 25.93% 28.57% 31.03% 33.33% 35.48%
0.05| 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.03% 0.41% 1.99% 5.19% 9.14% 13.05% 16.67% 20.00% 23.08% 25.93% 28.57% 31.03% 33.33% 35.48%
0.10| 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.01% 0.05% 0.24% 0.79% 1.99% 3.99% 6.73% 9.96% 13.39% 16.79% 20.04% 23.09% 25.93% 28.57% 31.03% 33.33% 35.48%
0.15| 0.00% 0.00% 0.00% 0.00% 0.00% 0.01% 0.05% 0.18% 0.50% 1.15% 2.25% 3.86% 5.98% 8.52% 11.36% 14.37% 17.41% 20.40% 23.29% 26.04% 28.63% 31.06% 33.35% 35.49%
0.20| 0.00% 0.00% 0.00% 0.01% 0.04% 0.14% 0.35% 0.77% 1.48% 2.54% 3.99% 5.81% 7.97% 10.39% 12.99% 15.71% 18.46% 21.19% 23.85% 26.43% 28.89% 31.24% 33.46% 35.56%
0.25| 0.00% 0.01% 0.03% 0.09% 0.24% 0.53% 1.03% 1.78% 2.83% 4.19% 5.86% 7.79% 9.95% 12.28% 14.72% 17.23% 19.75% 22.27% 24.73% 27.13% 29.44% 31.66% 33.78% 35.80%
0.30f 0.01% 0.05% 0.15% 0.35% 0.70% 1.25% 2.04% 3.10% 4.42% 5.99% 7.79% 9.78% 11.92% 14.17% 16.49% 18.84% 21.20% 23.53% 25.83% 28.06% 30.23% 32.32% 34.32% 36.25%
0.35| 0.08% 0.20% 0.44% 0.84% 1.44% 2.26% 3.33% 4.63% 6.15% 7.87% 9.76% 11.78% 13.89% 16.07% 18.29% 20.52% 22.73% 24.92% 27.07% 29.16% 31.20% 33.16% 35.06% 36.88%
0.40[ 0.23% 0.50% 0.94% 1.58% 2.43% 3.52% 4.82% 6.31% 7.99% 9.81% 11.75% 13.77% 15.85% 17.97% 20.10% 22.22% 24.32% 26.39% 28.42% 30.39% 32.30% 34.16% 35.95% 37.68%
0.45| 0.54% 1.00% 1.67% 2.55% 3.66% 4.96% 6.45% 8.10% 9.89% 11.77% 13.74% 15.76% 17.80% 19.86% 21.91% 23.94% 25.95% 27.91% 29.83% 31.69% 33.51% 35.26% 36.96% 38.60%
0.50| 1.01% 1.70% 2.61% 3.74% 5.06% 6.55% 8.20% 9.97% 11.83% 13.76% 15.73% 17.73% 19.74% 21.74% 23.72% 25.68% 27.59% 29.46% 31.29% 33.06% 34.78% 36.45% 38.06% 39.61%
0.55| 1.68% 2.61% 3.75% 5.09% 6.61% 8.26% 10.03% 11.88% 13.80% 15.75% 17.72% 19.70% 21.67% 23.61% 25.53% 27.41% 29.25% 31.04% 32.78% 34.47% 36.11% 37.69% 39.23% 40.71%
0.60] 2.53% 3.69% 5.06% 6.60% 8.27% 10.05% 11.91% 13.83% 15.78% 17.75% 19.71% 21.66% 23.58% 25.48% 27.33% 29.14% 30.91% 32.62% 34.29% 35.91% 37.47% 38.98% 40.44% 41.86%
0.65| 3.55% 4.95% 6.51% 8.22% 10.03% 11.91% 13.84% 15.80% 17.77% 19.74% 21.68% 23.60% 25.48% 27.32% 29.12% 30.87% 32.57% 34.22% 35.82% 37.36% 38.86% 40.30% 41.70% 43.05%
0.70| 4.74% 6.34% 8.08% 9.93% 11.85% 13.82% 15.80% 17.79% 19.77% 21.72% 23.64% 25.53% 27.37% 29.16% 30.90% 32.59% 34.23% 35.81% 37.35% 38.83% 40.26% 41.65% 42.98% 44.27%
0.75| 6.07% 7.86% 9.76% 11.72% 13.73% 15.76% 17.78% 19.78% 21.76% 23.70% 25.59% 27.44% 29.23% 30.98% 32.67% 34.30% 35.88% 37.41% 38.88% 40.31% 41.68% 43.01% 44.29% 45.52%
0.80|] 7.52% 9.48% 11.51% 13.58% 15.65% 17.72% 19.77% 21.78% 23.74% 25.66% 27.52% 29.33% 31.08% 32.78% 34.42% 36.00% 37.52% 39.00% 40.42% 41.78% 43.11% 44.38% 45.61% 46.79%
0.85| 9.08% 11.19% 13.33% 15.48% 17.61% 19.71% 21.76% 23.77% 25.72% 27.61% 29.44% 31.21% 32.92% 34.56% 36.15% 37.68% 39.16% 40.58% 41.94% 43.26% 44.53% 45.75% 46.93% 48.07%
0.90| 10.74% 12.97% 15.20% 17.41% 19.58% 21.70% 23.76% 25.75% 27.68% 29.54% 31.34% 33.07% 34.73% 36.33% 37.87% 39.35% 40.77% 42.14% 43.46% 44.73% 45.95% 47.13% 48.26% 49.35%
0.95| 12.47% 14.81% 17.12% 19.37% 21.57% 23.69% 25.75% 27.72% 29.63% 31.46% 33.21% 34.90% 36.52% 38.08% 39.57% 41.00% 42.38% 43.70% 44.97% 46.19% 47.37% 48.50% 49.59% 50.64%
1.00| 14.27% 16.70% 19.06% 21.35% 23.56% 25.68% 27.73% 29.68% 31.56% 33.35% 35.07% 36.72% 38.29% 39.80% 41.25% 42.64% 43.97% 45.24% 46.47% 47.65% 48.78% 49.87% 50.92% 51.92%
1.05| 16.13% 18.62% 21.03% 23.34% 25.55% 27.67% 29.69% 31.62% 33.47% 35.22% 36.90% 38.51% 40.04% 41.51% 42.91% 44.25% 45.54% 46.77% 47.96% 49.09% 50.18% 51.23% 52.24% 53.21%
1.10| 18.03% 20.58% 23.01% 25.33% 27.54% 29.65% 31.65% 33.55% 35.35% 37.08% 38.72% 40.28% 41.77% 43.19% 44.55% 45.85% 47.09% 48.28% 49.43% 50.52% 51.57% 52.58% 53.55% 54.48%
1.15| 19.96% 22.55% 25.00% 27.33% 29.53% 31.61% 33.58% 35.45% 37.22% 38.90% 40.50% 42.02% 43.47% 44.85% 46.17% 47.43% 48.63% 49.78% 50.88% 51.93% 52.95% 53.92% 54.85% 55.75%
1.20| 21.92% 24.53% 27.00% 29.32% 31.50% 33.56% 35.50% 37.33% 39.06% 40.71% 42.26% 43.74% 45.15% 46.49% 47.76% 48.98% 50.14% 51.25% 52.31% 53.33% 54.31% 55.24% 56.14% 57.01%
1.25| 23.89% 26.53% 28.99% 31.30% 33.46% 35.48% 37.39% 39.19% 40.88% 42.48% 44.00% 45.44% 46.80% 48.10% 49.33% 50.51% 51.63% 52.71% 53.73% 54.71% 55.65% 56.56% 57.42% 58.25%
1.30| 25.88% 28.52% 30.98% 33.26% 35.40% 37.39% 39.26% 41.02% 42.68% 44.24% 45.71% 47.11% 48.43% 49.69% 50.88% 52.02% 53.10% 54.14% 55.13% 56.08% 56.98% 57.85% 58.69% 59.49%
1.35| 27.87% 30.51% 32.95% 35.21% 37.31% 39.28% 41.11% 42.83% 44.44% 45.96% 47.39% 48.75% 50.03% 51.25% 52.41% 53.51% 54.55% 55.55% 56.51% 57.42% 58.29% 59.13% 59.93% 60.70%
1.40| 29.87% 32.50% 34.91% 37.14% 39.21% 41.14% 42.93% 44.61% 46.18% 47.66% 49.05% 50.36% 51.61% 52.79% 53.90% 54.97% 55.98% 56.94% 57.86% 58.74% 59.58% 60.39% 61.16% 61.91%
1.45| 31.86% 34.47% 36.86% 39.06% 41.09% 42.97% 44.72% 46.36% 47.89% 49.32% 50.68% 51.95% 53.15% 54.29% 55.38% 56.40% 57.38% 58.31% 59.20% 60.05% 60.86% 61.63% 62.38% 63.09%
1.50| 33.84% 36.42% 38.78% 40.94% 42.93% 44.78% 46.49% 48.08% 49.57% 50.96% 52.27% 53.51% 54.67% 55.78% 56.82% 57.81% 58.76% 59.65% 60.51% 61.33% 62.11% 62.86% 63.57% 64.26%
1.55| 35.81% 38.36% 40.68% 42.81% 44.75% 46.55% 48.22% 49.77% 51.22% 52.57% 53.84% 55.04% 56.17% 57.23% 58.24% 59.20% 60.11% 60.97% 61.80% 62.59% 63.34% 64.06% 64.75% 65.41%
1.60| 37.76% 40.28% 42.56% 44.64% 46.55% 48.30% 49.92% 51.43% 52.84% 54.15% 55.38% 56.54% 57.63% 58.66% 59.63% 60.56% 61.43% 62.27% 63.06% 63.82% 64.55% 65.24% 65.90% 66.54%
1.65| 39.69% 42.17% 44.41% 46.45% 48.31% 50.02% 51.60% 53.06% 54.42% 55.70% 56.89% 58.01% 59.06% 60.06% 61.00% 61.89% 62.74% 63.54% 64.31% 65.04% 65.73% 66.40% 67.04% 67.65%
1.70| 41.61% 44.04% 46.24% 48.22% 50.04% 51.70% 53.24% 54.66% 55.98% 57.21% 58.37% 59.45% 60.47% 61.43% 62.34% 63.19% 64.01% 64.78% 65.52% 66.23% 66.90% 67.54% 68.15% 68.74%
1.75| 43.49% 45.88% 48.03% 49.97% 51.74% 53.36% 54.85% 56.23% 57.51% 58.70% 59.81% 60.86% 61.84% 62.77% 63.64% 64.47% 65.26% 66.00% 66.71% 67.39% 68.04% 68.65% 69.24% 69.81%
1.80| 45.36% 47.70% 49.79% 51.68% 53.40% 54.98% 56.42% 57.76% 59.00% 60.15% 61.23% 62.24% 63.19% 64.08% 64.93% 65.72% 66.48% 67.20% 67.88% 68.53% 69.15% 69.75% 70.31% 70.86%
1.85| 47.19% 49.48% 51.52% 53.37% 55.04% 56.56% 57.97% 59.26% 60.46% 61.57% 62.61% 63.59% 64.50% 65.36% 66.18% 66.95% 67.67% 68.37% 69.02% 69.65% 70.25% 70.82% 71.36% 71.88%
1.90| 48.99% 51.23% 53.22% 55.01% 56.64% 58.12% 59.47% 60.73% 61.88% 62.96% 63.97% 64.91% 65.79% 66.62% 67.40% 68.14% 68.84% 69.51% 70.14% 70.74% 71.32% 71.86% 72.39% 72.89%
1.95| 50.76% 52.95% 54.89% 56.63% 58.20% 59.63% 60.95% 62.16% 63.28% 64.32% 65.29% 66.19% 67.04% 67.84% 68.60% 69.31% 69.98% 70.62% 71.23% 71.81% 72.36% 72.89% 73.39% 73.87%
2.00| 52.50% 54.63% 56.51% 58.20% 59.73% 61.12% 62.39% 63.56% 64.64% 65.64% 66.58% 67.45% 68.27% 69.04% 69.76% 70.45% 71.10% 71.71% 72.30% 72.85% 73.38% 73.89% 74.37% 74.83%
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Call Prices with Black & Scholes Option Pricing

Price of a B&Sch call option where result=C/S

Cumulative Se—qy
Volatility: Moneyness: Ke "
Sigma*SQRT(T) 1.60 1.65 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 2.15 2.20 2.25 2.30 2.35 2.40 2.45 2.50 2.55 2.60 2.65 2.70 2.75

0.00| 37.50% 39.39% 41.18% 42.86% 44.44% A45.95% A47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.05| 37.50% 39.39% 41.18% 42.86% 44.44% A45.95% 47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.10] 37.50% 39.39% 41.18% 42.86% 44.44% 45.95% 47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.15| 37.50% 39.40% 41.18% 42.86% 44.44% 45.95% 47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.20| 37.55% 39.42% 41.20% 42.87% 44.45% A45.95% A47.37% 48.72% 50.00% 51.22% 52.38% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.25| 37.73% 39.56% 41.29% 42.94% 44.50% 45.99% 47.40% 48.74% 50.01% 51.23% 52.39% 53.49% 54.55% 55.56% 56.52% 57.45% 58.33% 59.18% 60.00% 60.78% 61.54% 62.26% 62.96% 63.64%
0.30| 38.09% 39.85% 41.53% 43.13% 44.65% 46.11% 47.49% 48.81% 50.07% 51.28% 52.43% 53.52% 54.57% 55.58% 56.54% 57.46% 58.34% 59.19% 60.01% 60.79% 61.54% 62.27% 62.97% 63.64%
0.35| 38.64% 40.32% 41.93% 43.47% 44.94% 46.35% 47.70% 48.99% 50.22% 51.40% 52.53% 53.61% 54.64% 55.64% 56.59% 57.50% 58.38% 59.22% 60.03% 60.81% 61.56% 62.28% 62.98% 63.65%
0.40] 39.34% 40.94% 42.48% 43.95% 45.37% 46.72% 48.03% 49.27% 50.47% 51.62% 52.72% 53.77% 54.79% 55.76% 56.70% 57.60% 58.46% 59.29% 60.09% 60.86% 61.61% 62.32% 63.01% 63.68%
0.45| 40.18% 41.70% 43.16% 44.57% 45.93% 47.23% 48.48% 49.68% 50.83% 51.94% 53.01% 54.04% 55.02% 55.97% 56.89% 57.77% 58.61% 59.43% 60.21% 60.97% 61.70% 62.41% 63.09% 63.75%
0.50[ 41.12% 42.56% 43.96% 45.30% 46.60% 47.84% 49.04% 50.20% 51.31% 52.38% 53.41% 54.40% 55.35% 56.27% 57.16% 58.02% 58.84% 59.64% 60.41% 61.15% 61.86% 62.56% 63.22% 63.87%
0.55| 42.14% 43.52% 44.85% 46.13% 47.36% 48.55% 49.70% 50.81% 51.88% 52.90% 53.90% 54.85% 55.77% 56.66% 57.52% 58.35% 59.15% 59.92% 60.67% 61.39% 62.09% 62.77% 63.42% 64.05%
0.60| 43.22% 44.53% 45.80% 47.03% 48.21% 49.35% 50.45% 51.51% 52.53% 53.52% 54.47% 55.39% 56.28% 57.14% 57.96% 58.76% 59.54% 60.29% 61.01% 61.71% 62.39% 63.05% 63.68% 64.30%
0.65| 44.35% 45.61% 46.82% 47.99% 49.12% 50.21% 51.26% 52.28% 53.26% 54.20% 55.12% 56.00% 56.86% 57.68% 58.48% 59.25% 60.00% 60.72% 61.42% 62.10% 62.76% 63.39% 64.01% 64.61%
0.70| 45.52% 46.72% 47.88% 49.00% 50.08% 51.12% 52.13% 53.10% 54.04% 54.95% 55.83% 56.68% 57.50% 58.29% 59.06% 59.80% 60.52% 61.22% 61.90% 62.55% 63.18% 63.80% 64.40% 64.98%
0.75| 46.72% A47.87% 48.98% 50.05% 51.08% 52.08% 53.04% 53.98% 54.88% 55.75% 56.59% 57.41% 58.19% 58.96% 59.70% 60.41% 61.10% 61.78% 62.43% 63.06% 63.67% 64.26% 64.84% 65.40%
0.80| 47.93% 49.03% 50.10% 51.12% 52.12% 53.07% 54.00% 54.89% 55.75% 56.59% 57.40% 58.18% 58.94% 59.67% 60.38% 61.07% 61.73% 62.38% 63.01% 63.62% 64.21% 64.78% 65.34% 65.88%
0.85| 49.16% 50.22% 51.24% 52.22% 53.17% 54.09% 54.98% 55.84% 56.66% 57.47% 58.24% 58.99% 59.72% 60.42% 61.11% 61.77% 62.41% 63.03% 63.63% 64.22% 64.79% 65.34% 65.88% 66.40%
0.90| 50.40% 51.42% 52.40% 53.34% 54.25% 55.13% 55.98% 56.81% 57.60% 58.37% 59.11% 59.84% 60.53% 61.21% 61.86% 62.50% 63.12% 63.71% 64.30% 64.86% 65.41% 65.94% 66.46% 66.96%
0.95| 51.65% 52.62% 53.56% 54.47% 55.34% 56.19% 57.01% 57.79% 58.56% 59.30% 60.01% 60.70% 61.37% 62.02% 62.65% 63.26% 63.86% 64.43% 64.99% 65.53% 66.06% 66.57% 67.07% 67.55%
1.00| 52.90% 53.83% 54.73% 55.60% 56.44% 57.26% 58.04% 58.80% 59.53% 60.24% 60.93% 61.59% 62.23% 62.86% 63.46% 64.05% 64.62% 65.17% 65.71% 66.23% 66.74% 67.23% 67.71% 68.18%
1.05| 54.14% 55.04% 55.91% 56.74% 57.55% 58.33% 59.08% 59.81% 60.51% 61.20% 61.85% 62.49% 63.11% 63.71% 64.29% 64.86% 65.40% 65.93% 66.45% 66.95% 67.44% 67.91% 68.38% 68.82%
1.10] 55.38% 56.25% 57.08% 57.88% 58.66% 59.41% 60.13% 60.83% 61.51% 62.16% 62.79% 63.41% 64.00% 64.58% 65.14% 65.68% 66.20% 66.71% 67.21% 67.69% 68.16% 68.62% 69.06% 69.49%
1.15| 56.61% 57.45% 58.25% 59.02% 59.77% 60.49% 61.18% 61.85% 62.50% 63.13% 63.74% 64.33% 64.90% 65.45% 65.99% 66.51% 67.02% 67.51% 67.98% 68.45% 68.90% 69.34% 69.76% 70.18%
1.20| 57.84% 58.64% 59.41% 60.15% 60.87% 61.56% 62.23% 62.87% 63.50% 64.10% 64.69% 65.25% 65.80% 66.33% 66.85% 67.35% 67.84% 68.31% 68.77% 69.21% 69.65% 70.07% 70.48% 70.88%
1.25| 59.05% 59.82% 60.56% 61.28% 61.97% 62.63% 63.27% 63.90% 64.50% 65.08% 65.64% 66.18% 66.71% 67.22% 67.71% 68.20% 68.66% 69.12% 69.56% 69.99% 70.40% 70.81% 71.20% 71.59%
1.30] 60.26% 61.00% 61.71% 62.40% 63.06% 63.70% 64.32% 64.91% 65.49% 66.05% 66.59% 67.11% 67.61% 68.11% 68.58% 69.04% 69.49% 69.93% 70.35% 70.76% 71.16% 71.55% 71.93% 72.30%
1.35| 61.44% 62.16% 62.84% 63.50% 64.14% 64.76% 65.35% 65.92% 66.48% 67.01% 67.53% 68.03% 68.52% 68.99% 69.45% 69.89% 70.32% 70.74% 71.15% 71.54% 71.93% 72.30% 72.67% 73.02%
1.40| 62.62% 63.30% 63.96% 64.60% 65.21% 65.80% 66.37% 66.92% 67.46% 67.97% 68.47% 68.95% 69.42% 69.87% 70.31% 70.74% 71.15% 71.56% 71.95% 72.33% 72.70% 73.06% 73.41% 73.75%
1.45| 63.78% 64.44% 65.07% 65.68% 66.27% 66.84% 67.39% 67.92% 68.43% 68.92% 69.40% 69.87% 70.32% 70.75% 71.17% 71.58% 71.98% 72.37% 72.74% 73.11% 73.46% 73.81% 74.15% 74.47%
1.50| 64.92% 65.55% 66.16% 66.75% 67.32% 67.86% 68.39% 68.90% 69.39% 69.87% 70.33% 70.77% 71.20% 71.62% 72.03% 72.42% 72.80% 73.17% 73.54% 73.89% 74.23% 74.56% 74.88% 75.20%
1.55| 66.04% 66.65% 67.24% 67.81% 68.35% 68.87% 69.38% 69.87% 70.34% 70.80% 71.24% 71.67% 72.08% 72.48% 72.87% 73.25% 73.62% 73.98% 74.32% 74.66% 74.99% 75.31% 75.62% 75.92%
1.60| 67.15% 67.74% 68.30% 68.84% 69.37% 69.87% 70.36% 70.83% 71.28% 71.72% 72.14% 72.55% 72.95% 73.34% 73.71% 74.08% 74.43% 74.77% 75.10% 75.43% 75.74% 76.05% 76.35% 76.64%
1.65| 68.24% 68.80% 69.34% 69.87% 70.37% 70.85% 71.32% 71.77% 72.21% 72.63% 73.04% 73.43% 73.81% 74.18% 74.54% 74.89% 75.23% 75.56% 75.88% 76.19% 76.49% 76.78% 77.07% 77.35%
1.70] 69.31% 69.85% 70.37% 70.87% 71.35% 71.82% 72.27% 72.70% 73.12% 73.52% 73.91% 74.29% 74.66% 75.02% 75.36% 75.70% 76.02% 76.34% 76.64% 76.94% 77.23% 77.51% 77.79% 78.05%
1.75| 70.35% 70.87% 71.37% 71.86% 72.32% 72.77% 73.20% 73.61% 74.02% 74.40% 74.78% 75.14% 75.50% 75.84% 76.17% 76.49% 76.80% 77.10% 77.40% 77.68% 77.96% 78.23% 78.50% 78.75%
1.80| 71.38% 71.88% 72.36% 72.82% 73.27% 73.70% 74.11% 74.51% 74.90% 75.27% 75.63% 75.98% 76.32% 76.64% 76.96% 77.27% 77.57% 77.86% 78.14% 78.42% 78.68% 78.94% 79.20% 79.44%
1.85| 72.39% 72.87% 73.33% 73.77% 74.20% 74.61% 75.01% 75.39% 75.76% 76.12% 76.47% 76.80% 77.12% 77.44% 77.74% 78.04% 78.33% 78.60% 78.88% 79.14% 79.40% 79.64% 79.89% 80.12%
1.90| 73.37% 73.83% 74.28% 74.70% 75.11% 75.51% 75.89% 76.26% 76.61% 76.95% 77.29% 77.61% 77.92% 78.22% 78.51% 78.80% 79.07% 79.34% 79.60% 79.85% 80.10% 80.33% 80.57% 80.79%
1.95| 74.33% 74.78% 75.20% 75.61% 76.00% 76.38% 76.75% 77.10% 77.44% 77.77% 78.09% 78.40% 78.70% 78.99% 79.27% 79.54% 79.80% 80.06% 80.31% 80.55% 80.78% 81.01% 81.24% 81.45%
2.00| 75.27% 75.70% 76.11% 76.50% 76.88% 77.24% 77.59% 77.93% 78.26% 78.57% 78.88% 79.17% 79.46% 79.74% 80.00% 80.26% 80.52% 80.76% 81.00% 81.23% 81.46% 81.68% 81.89% 82.10%
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Put Prices with Black & Scholes Option Pricing H. Pirotte - SBS/ULB - FinMetrics SA - Juin 2006

Price of a B&Sch call option where result=P/S

Cumulative VolatilitfMoneyness: Se™" / Ke™"
Sigma*SQRT(T) 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50 1.55
0.00] 150.00% 122.22% 100.00% 81.82% 66.67% 53.85%  42.86% 33.33% 25.00% 17.65% 11.11% 5.26% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.05| 150.00% 122.22% 100.00% 81.82%  66.67%  53.85%  42.86% 33.33% 25.00% 17.65% 11.14% 5.67% 1.99% 0.43% 0.05% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.10] 150.00% 122.22% 100.00% 81.82% 66.67% 53.85%  42.86% 33.34% 25.05% 17.88% 11.90% 7.25% 3.99% 1.97% 0.87% 0.34% 0.12% 0.04% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00%
0.15| 150.00% 122.22% 100.00% 81.82% 66.67% 53.86%  42.91% 33.52% 25.50% 18.80% 13.36% 9.12% 5.98% 3.76% 2.27% 1.32% 0.74% 0.40% 0.21% 0.11% 0.05% 0.03% 0.01% 0.01%
0.20[ 150.00% 122.22% 100.00%  81.83%  66.71% 53.98%  43.21% 34.11% 26.48% 20.19% 15.10% 11.07% 7.97% 5.62% 3.90% 2.66% 1.79% 1.19% 0.78% 0.50% 0.32% 0.20% 0.13% 0.08%
0.25| 150.00% 122.23% 100.03% 81.91% 66.91% 54.38%  43.88% 35.11% 27.83% 21.84% 16.97% 13.05% 9.95% 7.51% 5.63% 4.18% 3.09% 2.27% 1.65% 1.20% 0.87% 0.62% 0.45% 0.32%
0.30 150.01% 122.28% 100.15% 82.17% 67.36% 55.10%  44.90% 36.43% 29.42% 23.64% 18.90% 15.05% 11.92% 9.41% 7.40% 5.80% 4.53% 3.53% 2.75% 2.13% 1.65% 1.28% 0.99% 0.77%
0.35 150.08% 122.42% 100.44% 82.65% 68.10% 56.11%  46.19% 37.96% 31.15% 25.52% 20.87% 17.04% 13.89% 11.31% 9.20% 7.47% 6.07% 4.92% 3.99% 3.24% 2.63% 2.13% 1.73% 1.40%
0.40| 150.23% 122.73% 100.94% 83.40% 69.10% 57.36%  47.67% 39.65% 32.99% 27.46% 22.86% 19.03% 15.85% 13.21% 11.01% 9.18% 7.66% 6.39% 5.34% 4.46% 3.73% 3.12% 2.62% 2.19%
0.45| 150.54% 123.22% 101.67% 84.37%  70.32% 58.81%  49.31% 41.44% 34.89% 29.42% 24.85% 21.02% 17.80% 15.10% 12.82%  10.90% 9.28% 7.91% 6.75% 5.77% 4.94% 4.23% 3.63% 3.11%
0.50 151.01% 123.93% 102.61% 85.55% 71.72% 60.40% 51.06%  43.30% 36.83% 31.41% 26.84% 23.00% 19.74% 16.98% 14.63% 12.63% 10.92% 9.46% 8.21% 7.14% 6.21% 5.41% 4.73% 4.13%
0.55| 151.68% 124.83% 103.75% 86.91% 73.27% 62.11% 52.89%  45.22% 38.80% 33.40% 28.84% 24.96% 21.67% 18.85% 16.44% 14.37% 12.58% 11.04% 9.70% 8.54% 7.54% 6.66% 5.89% 5.22%
0.60| 152.53% 125.92% 105.06% 88.41%  74.94% 63.90% 54.77% 47.16% 40.78%  35.39%  30.82% 26.92% 23.58% 20.71% 18.24% 16.10% 14.24% 12.62% 11.21% 9.98% 8.90% 7.95% 7.11% 6.37%
0.65| 153.55% 127.17% 106.51% 90.03% 76.69% 65.76% 56.70%  49.14% 42.77% 37.38%  32.79% 28.86% 25.48% 22.56% 20.03% 17.83% 15.90% 14.22% 12.74% 11.44% 10.29% 9.27% 8.37% 7.56%
0.70| 154.74% 128.56% 108.08% 91.75% 78.52% 67.66% 58.66% 51.12% 44.77% 39.37% 34.76% 30.79% 27.37% 24.40% 21.81% 19.55% 17.56% 15.81% 14.27% 12.91% 11.69% 10.61% 9.65% 8.79%
0.75| 156.07% 130.08% 109.76% 93.54% 80.40% 69.60% 60.64% 53.12% 46.76% 41.34%  36.70% 32.70% 29.23% 26.21% 23.57% 21.26% 19.21% 17.41% 15.81% 14.38% 13.11% 11.97% 10.96% 10.04%
0.80| 157.52% 131.70% 111.51% 95.39% 82.32% 71.57% 62.63% 55.11% 48.74% 43.31%  38.64% 34.60% 31.08% 28.02% 25.33% 22.95% 20.86% 19.00% 17.34% 15.86% 14.53% 13.34% 12.27% 11.31%
0.85| 159.08% 133.41% 113.33% 97.29% 84.27%  73.55% 64.62% 57.10% 50.72%  45.26%  40.55% 36.47% 32.92% 29.80% 27.06% 24.64% 22.49% 20.58% 18.87% 17.33% 15.96% 14.72% 13.60% 12.58%
0.90| 160.74% 135.19% 115.20% 99.23% 86.25% 75.54% 66.61% 59.09% 52.68% 47.19%  42.45% 38.33% 34.73% 31.57% 28.78% 26.31% 24.11% 22.14% 20.39% 18.81% 17.38% 16.09% 14.93% 13.87%
0.95| 162.47% 137.03% 117.12% 101.19% 88.23% 77.54% 68.60% 61.06% 54.63% 49.10%  44.33%  40.16% 36.52% 33.31%  30.48% 27.96% 25.71% 23.70% 21.90%  20.27% 18.80% 17.47% 16.26% 15.15%
1.00|] 164.27% 138.92% 119.06% 103.17%  90.23%  79.53%  70.58% 63.01% 56.56%  51.00%  46.18% 41.98% 38.29%  35.04% 32.16% 29.59% 27.30% 25.24% 23.39% 21.72% 20.21% 18.83% 17.58%  16.44%
1.05| 166.13% 140.84% 121.03% 105.16% 92.22% 81.52% 72.55% 64.96% 58.47% 52.87%  48.02%  43.77%  40.04% 36.75%  33.82%  31.21% 28.87% 26.77% 24.88%  23.16% 21.61% 20.19% 18.90% 17.72%
1.10| 168.03% 142.80% 123.01% 107.15% 94.21% 83.49% 74.50% 66.88% 60.35% 54.72%  49.83%  4554% 41.77% 38.43%  35.46%  32.81% 30.43% 28.28% 26.35%  24.59% 23.00% 21.55%  20.22% 19.00%
1.15| 169.96% 144.77% 125.00% 109.15%  96.19% 85.46% 76.44% 68.78%  62.22%  56.55% 51.61% 47.29%  43.47%  40.09% 37.08% 34.38% 31.96% 29.78%  27.80% 26.01% 24.38% 22.88% 21.52% 20.27%
1.20| 171.92% 146.76% 127.00% 111.13% 98.17% 87.40% 78.35% 70.66% 64.06% 58.35% 53.38%  49.01%  45.15% 41.73%  38.67%  35.94% 33.47% 31.25% 29.24%  27.41% 25.74% 2421% 22.81% 21.52%
1.25| 173.89% 148.75% 128.99% 113.11% 100.12% 89.33% 80.25% 72.52% 65.88% 60.13% 55.11% 50.70%  46.80% 43.34%  40.24%  37.47% 34.97% 32.71% 30.65%  28.79% 27.08% 25.52%  24.09% 22.77%
1.30| 175.88% 150.74% 130.98% 115.08% 102.06% 91.24% 82.12% 74.35% 67.68% 61.88% 56.82% 52.37%  48.43% 44.93%  41.79%  38.98% 36.44% 34.14% 32.05%  30.15% 28.41% 26.82%  25.35% 24.00%
1.35( 177.87% 152.73% 132.95% 117.03% 103.98% 93.12% 83.97% 76.16% 69.44% 63.61% 58.51% 54.01% 50.03% 46.49%  43.31%  40.46% 37.89% 35.55% 33.43% 31.49% 29.72% 28.10%  26.60% 25.22%
1.40| 179.87% 154.72% 134.91% 118.96% 105.88% 94.98% 85.79% 77.94% 71.18% 6530% 60.16% 55.63% 51.61% 48.02% 44.81% 41.92% 39.31% 36.94% 34.79% 32.82% 31.01% 29.36% 27.83% 26.42%
1.45| 181.86% 156.69% 136.86% 120.87% 107.75% 96.82% 87.58% 79.69% 72.89% 66.97% 61.79% 57.21% 53.15% 49.53%  46.28%  43.36%  40.71% 38.31% 36.12%  34.12% 32.29% 30.60%  29.04% 27.61%
1.50( 183.84% 158.65% 138.78% 122.76% 109.60% 98.62% 89.34% 81.41% 74.57% 68.61% 63.38% 58.77% 54.67% 51.02%  47.73%  44.77%  42.09% 39.65% 37.43%  35.40% 33.54% 31.82%  30.24% 28.78%
1.55| 185.81% 160.58% 140.68% 124.62% 111.42% 100.40% 91.08% 83.10% 76.22%  70.22%  64.95%  60.30% 56.17% 52.47%  49.15% 46.15% 43.44% 40.97% 38.72% 36.66% 34.77% 33.02% 31.41% 29.93%
1.60| 187.76% 162.50% 142.56% 126.46% 113.21% 102.15% 92.78% 84.76% 77.84% 71.80% 66.49% 61.80% 57.63% 53.90% 50.54% 47.51% 44.77% 42.27% 39.99%  37.90% 35.98% 34.21% 32.57% 31.06%
1.65| 189.69% 164.40% 144.41% 128.27% 114.97% 103.86% 94.45% 86.39% 79.42% 73.34% 68.00% 63.27% 59.06% 55.30% 51.91%  48.85%  46.07%  43.54% 41.23%  39.11% 37.16% 35.37%  33.71% 32.17%
1.70] 191.61% 166.27% 146.24% 130.04% 116.71% 105.55% 96.10% 87.99% 80.98% 74.86% 69.48% 64.71% 60.47% 56.67% 53.24% 50.15%  47.34%  44.78% 42.45%  40.30% 38.33% 36.50%  34.82% 33.26%
1.75| 193.49% 168.11% 148.03% 131.79% 118.40% 107.20% 97.70% 89.56% 82.51% 76.35% 70.92% 66.12% 61.84% 58.01% 54.55% 51.43%  48.59%  46.00% 43.64%  41.47% 39.47% 37.62%  35.91% 34.33%
1.80|] 195.36% 169.92% 149.79% 133.50% 120.07% 108.82%  99.28%  91.09%  84.00% 77.80% 72.34% 67.50% 63.19% 59.32% 55.83% 52.68% 49.81% 47.20% 44.80% 42.61% 40.58% 38.71% 36.98%  35.37%
1.85| 197.19% 171.70% 151.52% 135.18% 121.70% 110.41% 100.82% 92.59% 85.46% 79.22% 73.72% 68.85% 64.50% 60.60% 57.09% 53.90% 51.01%  48.37% 45.95%  43.72%  41.68% 39.78%  38.03% 36.40%
1.90| 198.99% 173.45% 153.22% 136.83% 123.30% 111.96% 102.33% 94.06% 86.88% 80.61% 75.08% 70.17% 65.79% 61.86% 58.31% 55.10% 52.18%  49.51% 47.06%  44.82%  42.74% 40.83%  39.05% 37.41%
1.95| 200.76% 175.17% 154.89% 138.44% 124.87% 113.48% 103.81% 95.49% 88.28% 81.97% 76.40% 71.46% 67.04% 63.08% 59.51% 56.27% 53.32% 50.62%  48.15% 45.88% 43.79% 41.85% 40.06%  38.39%
2.00|] 202.50% 176.85% 156.51% 140.02% 126.40% 114.96% 105.25% 96.89% 89.64% 83.29% 77.69% 72.71% 68.27% 64.28% 60.67% 57.41% 54.43% 51.71% 49.22%  46.93%  44.81% 42.85%  41.04% 39.35%
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Price of a B&Sch call option where result=P/S

Cumulative VolatilitfMoneyness: Se™" / Ke™""
Sigma*SQRT(T) 1.60 1.65 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 2.15 2.20 2.25 2.30 2.35 2.40 2.45 2.50' 2.55 2.60 2.65 2.70 2.75
0.00 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.05 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.10 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.15 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.20 0.05% 0.03% 0.02% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.25 0.23% 0.16% 0.12% 0.08% 0.06% 0.04% 0.03% 0.02% 0.01% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.30 0.59% 0.46% 0.35% 0.27% 0.21% 0.16% 0.13% 0.10% 0.07% 0.06% 0.04% 0.03% 0.03% 0.02% 0.02% 0.01% 0.01% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00%
0.35 1.14% 0.92% 0.75% 0.61% 0.50% 0.40% 0.33% 0.27% 0.22% 0.18% 0.15% 0.12% 0.10% 0.08% 0.07% 0.05% 0.04% 0.04% 0.03% 0.02% 0.02% 0.02% 0.01% 0.01%
0.40 1.84% 1.55% 1.30% 1.10% 0.92% 0.78% 0.66% 0.56% 0.47% 0.40% 0.34% 0.29% 0.24% 0.21% 0.18% 0.15% 0.13% 0.11% 0.09% 0.08% 0.07% 0.06% 0.05% 0.04%
0.45 2.68% 2.30% 1.99% 1.71% 1.48% 1.28% 1.11% 0.96% 0.83% 0.73% 0.63% 0.55% 0.48% 0.42% 0.37% 0.32% 0.28% 0.24% 0.21% 0.19% 0.17% 0.15% 0.13% 0.11%
0.50 3.62% 3.17% 2.78% 2.45% 2.15% 1.90% 1.67% 1.48% 1.31% 1.16% 1.03% 0.91% 0.81% 0.72% 0.64% 0.57% 0.51% 0.45% 0.41% 0.36% 0.33% 0.29% 0.26% 0.23%
0.55 4.64% 4.12% 3.67% 3.27% 2.92% 2.61% 2.33% 2.09% 1.88% 1.69% 1.52% 1.36% 1.23% 1.11% 1.00% 0.90% 0.82% 0.74% 0.67% 0.61% 0.55% 0.50% 0.46% 0.42%
0.60 5.72% 5.14% 4.63% 4.17% 3.76% 3.40% 3.08% 2.79% 2.53% 2.30% 2.09% 1.90% 1.73% 1.58% 1.44% 1.32% 1.21% 1.10% 1.01% 0.93% 0.85% 0.78% 0.72% 0.66%
0.65 6.85% 6.21% 5.64% 5.13% 4.67% 4.26% 3.89% 3.56% 3.26% 2.98% 2.74% 2.51% 2.31% 2.13% 1.96% 1.80% 1.67% 1.54% 1.42% 1.31% 1.22% 1.13% 1.05% 0.97%
0.70 8.02% 7.33% 6.70% 6.14% 5.63% 5.18% 4.76% 4.38% 4.04% 3.73% 3.45% 3.19% 2.95% 2.74% 2.54% 2.36% 2.19% 2.04% 1.90% 1.77% 1.65% 1.54% 1.43% 1.34%
0.75 9.22% 8.47% 7.80% 7.19% 6.64% 6.13% 5.68% 5.26% 4.88% 4.53% 4.21% 3.92% 3.65% 3.40% 3.17% 2.96% 2.77% 2.59% 2.43% 2.271% 2.13% 2.00% 1.88% 1.77%
0.80[ 10.43% 9.64% 8.92% 8.27% 7.67% 7.13% 6.63% 6.17% 5.75% 5.37% 5.02% 4.69% 4.39% 4.11% 3.86% 3.62% 3.40% 3.20% 3.01% 2.83% 2.67% 2.52% 2.37% 2.24%
0.85 11.66%  10.83%  10.06% 9.37% 8.73% 8.15% 7.61% 7.12% 6.66% 6.25% 5.86% 5.50% 5.17% 4.87% 4.58% 4.32% 4.07% 3.85% 3.63% 3.43% 3.25% 3.08% 2.91% 2.76%
0.90| 12.90% 12.02% 11.22%  10.48% 9.81% 9.19% 8.62% 8.09% 7.60% 7.15% 6.73% 6.35% 5.99% 5.65% 5.34% 5.05% 4.78% 4.53% 4.30% 4.07% 3.87% 3.67% 3.49% 3.32%
0.95| 14.15%  13.23% 12.39% 11.61% 10.90%  10.24% 9.64% 9.08% 8.56% 8.08% 7.63% 7.21% 6.83% 6.47% 6.13% 5.82% 5.52% 5.25% 4.99% 4.75% 4.52% 4.31% 4.11% 3.92%
1.00[ 15.40% 14.44% 13.56% 12.75% 12.00% 11.31% 10.67%  10.08% 9.53% 9.02% 8.54% 8.10% 7.69% 7.30% 6.94% 6.60% 6.29% 5.99% 5.71% 5.45% 5.20% 4.97% 4.75% 4.54%
1.05( 16.64% 15.65% 14.73% 13.89% 13.11% 12.38% 11.71% 11.09%  10.51% 9.98% 9.47% 9.00% 8.57% 8.16% 7.77% 7.41% 7.07% 6.75% 6.45% 6.17% 5.90% 5.65% 5.41% 5.19%
1.10] 17.88% 16.85% 15.90% 15.03% 14.21% 13.46% 12.76% 12.11% 1151% 10.94% 10.41% 9.92% 9.46% 9.02% 8.61% 8.23% 7.87% 7.53% 7.21% 6.91% 6.62% 6.35% 6.10% 5.86%
1.15( 19.11%  18.05% 17.07% 16.16%  15.32%  14.54% 13.81% 13.13% 12.50% 11.91% 11.36% 10.84%  10.35% 9.90% 9.47% 9.06% 8.68% 8.32% 7.98% 7.66% 7.36% 7.07% 6.80% 6.54%
1.20[ 20.34% 19.25%  18.23% 17.30% 16.43% 15.62% 14.86% 14.16% 13.50% 12.88% 12.31% 11.77% 11.26% 10.78%  10.33% 9.90% 9.50% 9.12% 8.77% 8.43% 8.11% 7.80% 7.51% 7.24%
1.25( 21.55% 20.43% 19.39% 18.42%  17.52%  16.69% 1591% 15.18% 14.50%  13.86% 13.26% 12.69% 12.16% 11.66% 11.19% 10.75%  10.33% 9.93% 9.56% 9.20% 8.86% 8.54% 8.24% 7.95%
1.30| 22.76% 21.60% 20.53% 19.54% 18.61% 17.75% 16.95% 16.19% 15.49% 14.83% 14.20% 13.62% 13.07% 1255% 12.06% 11.60% 11.16% 10.74%  10.35% 9.98% 9.63% 9.29% 8.97% 8.67%
1.35| 2394% 22.76% 21.67% 20.65% 19.70% 18.81% 17.98% 17.20% 16.48% 1579% 15.15% 14.54% 13.97% 13.44% 12.93% 12.45% 11.99% 11.56% 11.15% 10.76%  10.39%  10.04% 9.71% 9.39%
1.40( 25.12% 23.91% 22.79%  21.74% 20.77% 19.86% 19.00% 18.21% 17.46% 16.75% 16.09% 15.46% 14.87% 14.32% 13.79% 13.29% 12.82% 12.37% 11.95% 11.54% 11.16% 10.79% 10.44% 10.11%
1.45( 26.28%  25.04%  23.90% 22.83% 21.83% 20.89% 20.02% 19.20% 18.43% 17.70% 17.02% 16.38% 15.77% 15.19% 14.65% 14.14% 13.65% 13.18% 12.74% 12.32% 11.92% 11.54% 11.18%  10.84%
150 27.42% 26.16% 24.99% 23.89% 22.87% 21.92% 21.02% 20.18% 19.39%  18.65% 17.95% 17.28% 16.66% 16.07% 1551% 14.97% 14.47% 13.99% 13.54% 13.10% 12.69% 12.30% 11.92%  11.56%
155| 2854% 27.26% 26.06% 24.95% 2391% 22.93% 22.01% 21.15% 20.34% 19.58% 18.86% 18.18% 17.54% 16.93% 16.35% 15.81% 15.29% 14.79% 14.32% 13.88% 13.45% 13.04% 12.65% 12.28%
1.60| 29.65% 28.34%  27.12% 25.99% 24.92% 23.93% 22.99% 22.11% 21.28% 20.50% 19.76% 19.07% 18.41% 17.78% 17.19% 16.63% 16.10% 1559% 15.10% 14.64% 14.20% 13.78%  13.38%  13.00%
1.65( 30.74% 29.41% 28.17% 27.01% 25.92% 24.91% 23.95% 23.05% 22.21% 21.41% 20.65% 19.94% 19.27% 18.63% 18.02% 17.44% 16.90% 16.37% 15.88% 15.40% 14.95% 14.52% 14.11% 13.71%
1.70| 31.81% 30.45% 29.19% 28.01% 26.91% 25.87% 24.90% 23.98% 23.12% 22.30% 21.53% 20.80% 20.11% 19.46% 18.84%  18.25% 17.69% 17.15% 16.64% 16.16% 15.69% 15.25% 14.82%  14.42%
1.75| 32.85% 31.48% 30.20% 29.00% 27.88% 26.82% 25.83% 24.90% 24.02% 23.18% 22.40% 21.65% 20.95% 20.28% 19.65% 19.04% 18.47% 17.92% 17.40% 16.90% 16.42% 15.97% 1553% 15.12%
1.80| 33.88% 32.49% 31.18% 29.97% 28.82% 27.75% 26.74% 25.79% 24.90% 24.05% 23.25% 22.49% 21.77% 21.09% 20.44% 19.82% 19.24% 18.68% 18.14% 17.63% 17.15% 16.68% 16.23% 15.81%
1.85( 34.89% 33.47% 32.15% 30.92% 29.76% 28.67% 27.64% 26.67% 25.76% 24.90% 24.08% 23.31% 22.58% 21.88% 21.22% 20.59%  19.99%  19.42% 18.88%  18.35% 17.86% 17.38%  16.92%  16.49%
1.90[ 35.87% 34.44% 33.10% 31.84% 30.67% 29.56% 28.52% 27.54% 26.61% 25.73% 24.90% 24.12% 23.37% 22.66% 21.99% 21.35% 20.74% 20.15% 19.60% 19.07%  18.56% 18.07%  17.60%  17.16%
195 36.83% 35.38% 34.03% 32.75% 31.56% 30.44% 29.38% 28.38% 27.44% 26.55% 25.71% 24.91% 24.15% 23.43% 22.74% 22.09% 21.47% 20.87% 20.31% 19.76% 19.24% 18.75% 18.27%  17.82%
2.00| 37.77% 36.31% 34.93% 33.64% 3243% 31.30% 30.22% 29.21% 28.26% 27.35% 26.50% 25.68% 24.91% 24.18% 23.48% 22.82% 22.18% 2158% 21.00% 20.45% 19.92% 19.41% 18.93%  18.46%




