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Abstract

This project investigates whether the magnitude of overnight returns (the close-to-open price gap)
contains predictive information about next-day realized intraday volatility in SPY. Using 20 years
of daily data, I compute overnight returns, realized volatility estimators, and evaluate predictive
power using linear regression and GARCH modeling. The results show strong and statistically
significant evidence that large overnight moves, regardless of direction, lead to elevated realized
volatility during the subsequent trading session. This effect is consistent with market microstruc-
ture theory: overnight information shocks generate order imbalance, wider spreads, and increased

trading activity when markets reopen.

1. Introduction and Motivation

Overnight returns incorporate information accumulated when U.S. equity markets are closed, in-
cluding macroeconomic announcements, earnings, and global price movements. Because trading
volume is zero overnight, this information is not incorporated gradually; instead, it is absorbed at
the market open through price gaps.

Large overnight gaps often represent sudden supply—demand imbalances that market makers
must hedge, motivating the hypothesis that

The absolute size of the overnight return predicts next-day realized volatility.

2. Data and Feature Construction
I downloaded SPY daily OHLC data from 2005-2025 using yfinance. Key features constructed:
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e Range-based realized volatility:
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Summary statistics (5,249 observations):

Feature Mean Std Min Max

Overnight Return ~ 0.000334  0.007205  —0.10448  0.061325
Intraday Return 0.000140  0.009913  —0.089906  0.111827
Range Volatility 0.012361  0.010308  0.001229  0.121445
Parkinson Vol. 9.36-107° 2.66-10"* 5.45-10"% 5.13-1073

3. Exploratory Analysis

|Overnight Return| vs Next-Day Realized Volatility (SPY)
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Figure 1: Scatter plot of |r

overnight
t

| vs. next-day Parkinson realized volatility. Larger overnight

moves are associated with meaningfully higher next-day volatility, with clear upward dispersion.

Key observations:

e The scatter plot displays an unmistakable upward-sloping relationship.

e Distributions of both overnight returns and realized volatility show fat tails.

e Volatility response is asymmetric in magnitude but symmetric in sign.



60-Day Rolling Correlation: |Overnight Return| vs Next-Day Volatility
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Figure 2: 60-day rolling correlation between |8 | and next-day realized volatility. Correlation

remains mostly positive and spikes during crisis regimes (2008, 2011, 2020, 2022).

The rolling correlation confirms that the predictive relationship is regime-dependent—stronger

during periods of market stress and milder during calm periods.

4. Statistical Modeling

4.1 OLS Regression
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OLS results:
e 5 =0.0242
e Standard error: 0.000556

t-statistic = 43.629

p < 0.0001
e R?=0.266

The coeflicient is strongly positive, precisely estimated, and statistically overwhelming.
An R? of 0.266 is unusually high for single-factor volatility forecasting.

4.2 GARCH(1,1) Modeling

I fit a standard GARCH(1,1) model to intraday returns:
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Estimated parameters:



o w=00218 (t=4.383)
e a=0.1361 (t="7.782)

o 3=0.8356 (t=40.789)

The persistence term a+ S = 0.9717 indicates strong volatility clustering, consistent with equity
markets. Overnight return magnitude adds predictive power above this persistence.

5. Interpretation

Large overnight gaps create order book imbalance and inventory risk for market makers at the
open. Market makers widen spreads, hedge inventory, and adjust quotes aggressively, generating
elevated realized intraday volatility. Empirical results match this intuition:

e Overnight gaps reflect sudden, unpriced information.
e Information is absorbed rapidly at the open through increased volatility.

e The relationship strengthens during high-volatility regimes.

6. Conclusion and Extensions

This project provides strong empirical evidence that the magnitude of the overnight price gap in
SPY predicts realized volatility on the following trading day. The effect is statistically significant,
economically intuitive, and persistent across market regimes.

Future extensions include:

e Regime-based modeling (bull vs. bear markets)
e Cross-asset analysis (QQQ, IWM)
e Macro volatility spillovers (VIX, OVX, MOVE)

e Multi-factor and machine learning volatility models



