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Risk measures: Value at Risk (VaR)

̶ Probability of (potential) losses given some probability. 

̶ Downside risk based on current levels and normal market conditions.

̶ For  a computed T-horizon p-VaR, a loss (L) will not exceed p-VaR with p probability 

T-periods ahead. Prob(L>VaR) ≤1-p.

̶ Example: One-day 95% VaR of 100.

• 5% of losses falls over 100.

• Expected losses greater than 100 for 1 day over 20 days.

• 95% of confidence of don't have losses greater than 100.
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Computing VaR 

̶ 1-day 95% VaR: 2.76 %
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Estimating VaR (in-sample)

̶ Assuming normality:

𝑉𝑎𝑅 𝑎 = ҧ𝑥 + 𝜎 ∗ 𝑁−1(1 − 𝑎)

𝑉𝑎𝑅 95 = ҧ𝑥 − 𝜎 ∗ 1.644854
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Example

̶ Estimating 97.5-VaR for AAPL, assuming the asset follows an ARMA(0,0) process; 

i.e., constant drift plus constant volatility, with normal disturbances.

𝑟. 𝐴𝐴𝑃𝐿𝑡 = 𝜇 + 𝜎 ∗ 𝜖𝑡

𝜖𝑡~𝑁 0,1

𝑉𝑎𝑅 97.5 = 𝜇 − 𝜎 ∗ 1.96
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Example: 97.5-VaR for AAPL
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Example: 97.5-VaR for AAPL



Applied Financial Econometrics  Value at Risk

Assignment

1. For the S&P500 and another asset of your choice, estimate the 

in-sample 1-day 95%VaR assuming normality and:

a) Constant volatility and ARIMA(0,0,0) for the returns

b) Constant volatility, finding the best ARIMA model possible for 

the returns, if any (auto.arima)

c) GARCH(1,1) volatility.

2. Compare the results.
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Review of the assignment (1.a)
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Review of the assignment 7 (1.a)
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Review of the assignment (1.b)
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Review of the assignment (1.b)
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Review of the assignment (1.c)
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Review of the assignment (2)
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VaR computation

̶ Returns exhibits heavy tails

than normal distribution.

̶ t-student distribution: Similar

shape than normal distribution

with heavy tails.
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VaR computation

Uncond.         Normal         t-student
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VaR computation

̶ Delta normal VaR

̶ GARCH(1,1) VaR with student’s t-distribution in the underlying:
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VaR computation
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Out of sample GARCH/VaR forecasting

̶ ugarchroll: Rolling estimation and forecasting via GARCH family.
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Out of sample GARCH/VaR performance:
Backtesting

̶ How good/bad was our volatility forecasting?

̶ Compare the forecasted value with the model realized 

value

̶ How good/bad is the forecasted VaR? 

̶ Unconditional and conditional Coverage tests
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Realized vs forecasted volatility



Forecasted VaR
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Backtesting VaR models
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Backtesting VaR
models
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Backtesting VaR
models
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