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This is a deterministic model
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Continuously compounded return: ln(1+(b4-b3)/b3)


Invest a dollar in discrete return of 5% = 1*1.05 = 1.05
Continuous compounding = ln(1+0.05)/T = 1.048/T
Annual std dev = monthly std dev*square root of 12

Stock price when sold
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Inject some randomness: 
Stock price when sold =C3*EXP((C6-0.5*C7^2)*C5+C7*SQRT(C5)*RiskNormal(0,1))
VAR of portfolio return =RiskPercentile(C14,0.05)

START SIMULATION
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HISTORICAL PRICES
Select G4+ click on DISTRIBUTION FITTING = FIT
Update name + range
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+ FIT
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The one with the lowest AIC is the best one (Normal with -281)

Click WRITE TO CELL + NEXT + OK
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Go to blank cell
Define correlation matrix
Add inputs + select 4 boxes of Stock price at expiration
Add random correlation number in boxes
Then click OK
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Portfolio Analysis 2 - Model with Puts

Click this text box to see a video of this example

In the file Portfolio Analysis 1 - Basic @RISK Model, you saw that the mean portfolio return is about 9.8% and the VAR is a loss of
about 7.5%. In reality, an investor could purchase European put options on these same stocks to reduce the risk. Each put gives the
investor the option, but not the obligation, to sell 100 shares of the stock at  fixed exercise price in 6 months. If the stock price in 6
months is above the exercise price, the investor won't exercise the option. But if the stock price is below the exercise price, the
investor will offset the lower values of his stock with a gain from the puts (sell high, buy low). The prices of the puts are derived from
the famous Black-Scholes formula, with calculations shown on the next sheet.

With the particular puts and the numbers of them purchased in the model, the mean portfolio return decreases from about 9.8% to
about 9.4%, but the VAR decreases from a loss of about 7.4% to a loss of about 6.0%. The VAR changes slightly from one run of 5000
iterations to another, but the VAR with the puts is always at least a percentage point below the VAR without the puts. The
corresponding histograms are shown.

Explanation | Model | Historical Prices | @ [«I 1 B
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Portfolio Analysis 0 - Model with No Uncertainty
Click this text box to see a video of this example

If you own a portfolio of investments, you know that there is a great deal of uncertainty about the future worth of the portfolio. The
concept of value at risk (VAR) can be used to help describe a portfolio's uncertainty. Simply stated, value at risk of a portfolio at a
future point in time is usually considered to be the 5th percentile of the distribution of the portfolio's value at that point in time. In
other words, there is only 1 chance in 20 that the portfolio's value will be worse than the VAR. To illustrate the idea, suppose a
portfolio today is worth $100. You simulate the portfolio's value one year from now and find there is a 5% chance that the portfolio's
value will be $80 or less. Then the portfolio’s VAR is $20, or 20% of the current portfolio value.

The example here gets you started. It is deterministic and hence very unrealistic. It assumes that the stock prices increase at the mean
annual rates in row 6, with no uncertainty (and the volatilities in row 7 completely ignored). This leads to a sure portfolio return of
9.82% over a period of 6 months. In this model, VAR isn't relevant because there is no risk at all!

Note that the values rows 6 and 7 are estimated from the historical data in the last worksheet. O course, by relying on historical data,
this model tacitly assumes that history wil repeat itseff, at least probabilistically.

\ /

Explanation | Model | Historical Prices | @ [«I 1 B
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Portfolio Analysis 1 - Basic @RISK Model

Click this text box to see a video of this example

The file Portfolio Analysis 0 - Model with No Uncertainty presents a very unrealistic deterministic model of portfolio returns. It
completely ignores the uncertainty in future stock prices.

The current model builds in uncertainty. It uses @RISK to find the distribution of the portfolio return, and hence its VAR The formulas
in the blue cells use a well-known lognormal model for stock price changes. The RISKNORMAL part of these formulas introduces the
randomness, but note how the formulas depend on the mean annual growth rates, the annual volatilities, and the time period length.

The summary statistics at the bottom indicate (after you run the simulation) that this portfolio has a mean return of about 9.8%, a
positive return about 80% of the time, and a VAR of about a 7.5% loss (although this VAR will vary slightly from run to run). That is, the
chances are only about 1 in 20 that this portfolio willlose more than 7.5%. The distribution of the portfolio return is shown in the
histogram.
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