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ARE FINANCIAL RETURNS REALLY NORMAL?

A Statistical & Non-Parametric Analysis of S&P 500 Returns

Empirical evidence of non-normality, heavy tails and the implications for financial risk
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Theoretical Quantiles

5. Quantile Comparison (Empirical vs Normal Theory)
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9. FINANCIAL IMPLICATIONS

w Normality assumption underestimates extreme risk,
[:ﬁ} VaR based on normal distribution may be misleading.

Mormal Theoretical Difference _ Rank Date Return (%) &8 Risk models should incorporate fat tails and asymmetry.
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Why It Matters

Distributional assumptions directly influence VaR, Expected Shortfall,

partfolio optimizaticon, risk management and financial deciion-making.
2 : = 11. CONCLUSION

The empirical evidence strongly suggests that daily
S&P 500 returns are not normally distributed,
Returns exhibit skewness, excess kurtosis and heavy
tails. These findings have important implications for
financial risk moedeling, particularly for estimating
tail risk and extreme market events,

than predicted by a normal distribution.

@ 12. THE BIG TAKEAWAY

“Financial returns may look simple
around the mean — but the tails

tell a very different story.”

Distributional assumptions — Risk estimates — Decisions

Normality tests are senaitive to lange samples.
KDE depends on bandwidth selection.
Unconditional analysis does not capture volatility dynamacs.
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