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Abstract 

The trading volume of zero days-to-expiration (0DTE) options has seen a significant increase 

in recent years. However, these financial derivatives are underexplored. This paper aims to fill 

the gap by investigating the relationship between 0DTE options and the S&P 500. In doing so, 

we use a combination of theory and historical data. Our Python code to process and analyze 

data is available in the Appendix. 

The results show that the increased trading in 0DTE options is associated with volatility and 

sudden price movements. We also find that puts correlate with a decline in the SPX, whereas 

calls correlate with an increase in the underlying. The paper argues that market makers’ hedging 

activities are one of the explanations. We also acknowledge the limitations and weaknesses of 

our analysis and discuss these throughout the text. 
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1 Introduction 

In Berkshire Hathaway’s 2002 annual report, Warren Buffet warned: “derivatives are financial 

weapons of mass destruction, carrying dangers that, while now latent, are potentially lethal” 

(Buffett, 2002). Derivatives contracts are financial instruments whose value is tied to the value 

of an underlying asset or instrument (Harris, 2003, s. 41). Within a few years after Buffet’s 

statement, the world witnessed the devastating financial crisis of 2008. While multiple factors 

contributed to this crisis, there is little doubt that derivatives were one of them (Somanathan & 

Nageswaran, 2015). 

Despite regulations and new standards in response to this, global derivatives markets kept grow-

ing. The notional value of outstanding derivatives rose to $632 trillion in 2022 (BIS, 2022). 

Comparably, the value of the global stock market was $98.5 trillion the same year (Statista 

Research Department, 2023).  

One well established type of derivative is options. However, in the last couple of years, a new 

sub-category of options has surged in popularity, and it is only in the past few months that it 

has garnered some attention from niche media sources. In 2016, Zero Days-to-Expiration 

(0DTE) options accounted for only 5% of the total S&P 500 options volume. Today, they com-

prise over 50% (Zaionz, The Rise Of SPX & 0DTE Options, 2023).  

 

FIGURE 1  
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The emergence of these instruments, seemingly out of nowhere, reminds us of the cautionary 

wisdom shared by Warren Buffett. Thus, this term paper seeks to explore the following research 

question: 

“What are the spillover effects from the trading in zero days-to-expiration options on the un-

derlying?” 

To answer this, we continue by providing essential background information and theoretical 

foundations. Following this, we delve into a discussion of our methodology and introduce the 

dataset underpinning our research. Further on, we will analyze and examine the data, leading 

to a conclusion. 

2 Options 

2.1 Theoretical framework 

An option is a contract giving the owner the right to buy or sell the underlying security, at a 

fixed price, at some point in the future. The underlying can include stocks, indexes, commodi-

ties, ETFs, and currencies (Ahmed, The rise of 0DTE stock options and how they could be a 

risk to markets, 2023). An option contract requires an upfront payment in exchange for the 

possibility to carry out the transaction. This is referred to as the option premium (Varadarajan 

& Schenk-Hoppé, 2023). There are two types of options: calls and puts. A call option gives you 

the right to buy the underlying asset. A put option gives you the right to sell it. The fixed price 

at which you’re allowed to transact at in the future is called the strike price. And the date at 

which you may transact is called the expiration date.  

The buyer of a call option receives a payoff if the price of the underlying is higher than the 

strike price on the expiration date. Consider buying call options on index A with a strike price 

of $100 and a premium of $2. Then the price of the underlying index increases to $120. The 

options are “in the money” (ITM). Exercising the contract will give a 20% return, minus the $2 

premium. Usually, the seller of the options will pay the investor the difference between the 

index price and the strike price as a cash settlement on expiration (Varadarajan & Schenk-

Hoppé, 2023). Compared to individual stocks where investors get ownership of the underlying. 

Conversely, if the price of index A ends up below the strike price, there will be no reason to 

exercise the option. The call option is “out of the money” (OTM). With put options, however, 

investors stand to profit if the price of the underlying drops below the specified strike price. 
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                  FIGURE 2 
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                    FIGURE 3 
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2.2 Time Decay of Options 

In 1973, Fischer Black and Myron Scholes published “The Pricing of Options and Corporate 

Liabilities”. The researchers showed how the price of an option could be determined from 1) 

the price of the underlying, 2) the volatility, 3) the exercise price, 4) the maturity, and 5) the 

risk-free rate  (Black & Scholes, 1973). Relevant for this paper, is how the model demonstrates 

that the value of an option decreases as time to expiry nears. 

 

S0 = Stock price 

X = Exercise price 

 r = Risk-free interest rate 

T = Time to expiration 

σ = Standard deviation of log returns (volatility) 

 

                                                                                                                     

                                                                

 

 

Options’ Greeks is another important topic, with this paper focusing on delta 

and theta. Delta measures how much an option's price moves for every $1 

change in the price of the underlying. Theta measures the loss in value that op-

tions experience as time passes. The Time Decay of Options. Depreciation ac-

celerates as the option approaches its expiration. Consider two call options on 

the same stock, both currently trading at $100. Option A is a 30-day call with a 

strike price of $105. Option B is a 180-day call with the same strike. Assume 

equal implied volatility, and that all other factors are constant. For option A 

(30DTE), the theta might be -0.03. This means that Option A loses approxi-

mately $0.03 in value per day as time passes. For option B (180DTE), the theta 

might be -0.01. This example illustrates that shorter-term options tend to expe-

rience more significant time decay compared to longer-term options, ceteris pa-

ribus (Schwab, 2002).  

When the options’ value decreases the closer it gets to expiry, how is it then, that zero days-to-

expiration options have become so popular?  
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2.3 The rise of 0DTE options 

Zero days-to-expiration options are contracts with less than a day before expiring. They can be 

used to bet on market moves, but also to protect against them – a hedging strategy. Traders 

convinced that a stock is going to decline, can purchase put options as a direct investment. One 

of the advantages is that the trader is not exposed to overnight risk. Investors who want to go 

long a stock they think will increase in value, can buy puts as a hedge against price decline. The 

possibility to sell the stock by exercising the put with a higher strike price balances out the 

losses on the stock. So why hedge an investment with 0DTEs instead of just “plain vanilla” 

options? Because they’re cheaper. Ref. the Theta Decay  (Schaeffer, 2023). 

2.3.1 Why Market Makers like 0DTEs 

A market maker may sell a call option with a strike price 3% above where the market for the 

underlying is trading. As long as the market does not rally more than 3% during the day, the 

value of that contract will go to zero, allowing the seller to pocket the premium. Studies from 

the University of Muenster shows that over the past few years, retail traders may have incurred 

daily losses amounting to a staggering $358 000 by investing in what the researchers describes 

as "lottery-like assets”  (Lu Wang, Day Traders Lose $358,000 Per Day Gambling on Zero-Day 

Options , 2023). It is easy to understand why market makers are drawn to writing 0DTE options. 

Moreover, financial institutions use these derivatives to delta hedge. The Chicago Board Op-

tions Exchange is seeing a trend where market makers increasingly turn to options instead of 

futures to reduce the directional risk associated with price movements in the underlying asset 

(Doar, 2023). This will be discussed more in detail.  

2.3.2 Why traders like 0DTEs 

Options have traditionally been the domain of Wall Street professionals. But retail investors 

plunged in during SARS-CoV-2. 0DTEs were discovered by retail investors as a way of gam-

bling during the meme-stock era in 2021. Tech stocks like Tesla soared, and (far) out-of-the-

money call options gained in popularity, due to the inexpensive way to ride the bullish market. 

The use of 0DTEs have gained further traction since May 2022 after Chicago Board Options 

Exchange added Tuesday and Thursday expirations, now covering each weekday  (Lu Wang, 

What are Zero-Day Stock Options? Why Do They Matter?, 2023). Generally, a contract close 

to its expiration with a strike price near the money will be very sensitive to price changes in the 

underlying. That makes 0DTEs attractive to traders looking for short-term profits from price 
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movements and volatility. They offer a high leverage effect; a small amount of money can give 

large exposure to the underlying asset. The extent of retail investors’ participation in 0DTE 

trades remains a subject of uncertainty. According to JPMorgan, retail investors account for 

only 5% of these trades, with the majority of activity likely driven by computer-powered insti-

tutional players. In contrast, the CBOE estimates that retail investors are a significant driving 

force behind as much as 40% of all 0DTE trades (Lu Wang, Retail Traders Are Driving Up to 

40% of Zero-Day Options Boom, 2023).  

Option Alpha, an automated trading platform, conducted an analysis of 230 000 trades from the 

preceding year. Their findings revealed that S&P 500-linked options constituted over 80% of 

all 0DTE trades made through them (Cernera, Plessis, Henry, & Grosse, 2023). Given that these 

are among the most actively traded, this paper will employ SPX 0DTEs as the benchmark. They 

are classified as European-style, allowing them to be exercised at expiration only. This miti-

gates the risk of early assignment, associated with American-style options  (Zaionz, The Rise 

Of SPX & 0DTE Options, 2023). The CBOE currently accounts for approximately 35% of all 

options trading volume in the United States, making it the largest options exchange (Cboe, 

2023). Therefore, we will focus our analysis on trades made here. 

3 Data 

When trying to address the research question: “What are the spillover effects from the trading 

in zero days-to-expiration options on the underlying?”, we started with finding data1. After 

contacting the CBOE directly, we eventually acquired two critical datasets: 1) an EoD Summary 

of all option trades made on their exchange in the last ten years, and 2) intraday data from the 

15th of August this year. This specific day was chosen due to its high volume. In total, the data 

amounted to over 5GB. Bloomberg was used to retrieve 30-minute price interval data for the 

S&P 500 the last decade. Additionally, we obtained one-minute price interval data on August 

15th. To make sense of this, Python was employed. The code can be found in the Appendix. We 

refined our analysis by excluding non-trading days to accurately calculate days to expiry.  

 
1 NHH’s Bloomberg and Eikon subscriptions offered very limited historical derivatives data. 

Prompting us to explore OptionMetrics, a source commonly used by researchers. However, the 

vendor sold exclusively to institutional clients, and our NHH representative deemed their ser-

vices too costly. 
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TABLE 1 

4 Analysis 

4.1 Volatility  

In the early weeks of 2018, what had previously been a period of calm market volatility abruptly 

transformed into Volmageddon. Complex financial products linked to the volatility index (VIX) 

played a pivotal role. The high volatility triggered a wave of selling in American stocks, causing 

the S&P to slip 4%, its worst month in over two years (McGeever, 2018). JPMorgan strategist 

Marko Kolanovic warned earlier in 2023 that the popularity of 0DTE trades could potentially 

pave the way for ‘Volmageddon 2.0’ (Ahmed, Rise of near-term options trading carries risk of 

Volmageddon 2.0 -JPM's Kolanovic, 2023). 

 

 

FIGURE 5:  MONEYNESS = STRIKE / S&P 500 
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In Figure 5, we used the intraday data to plot a three-dimensional volatility surface. Showing 

implied volatilities against moneyness and time to maturity. It shows that the options experience 

higher volatility the closer they get to maturity. 

When researching 0DTE options’ impact on the volatility of the underlying, we started by cal-

culating the percentage of 0DTE volume in relation to the total options volume (i.e., 0DTE%) 

for each day. Then, we calculated the realized 30-minute volatility of SPX by assessing price 

changes every half hour and determining the standard deviation. The dependent variable in our 

analysis is intraday volatility, while 0DTE% is the primary independent. We also incorporated 

control variables such as historical volatility and same-day returns. The results with the control 

variables can be found in the Appendix. Subsequently, we performed an Ordinary Least Squares 

(OLS) regression analysis to explore the relationships within the dataset. Both over a ten-year 

period and intraday. This study adds to the literature by analyzing the most recent data.  

4.1.1 Results: 2013 - 2022 

Our analysis illustrated below, suggests that there has indeed been a positive correlation be-

tween the 0DTE% and SPX volatility in the years 2013 to 2022. The explanatory power (𝑅2) 

is 11%, with a coefficient of 0.052 and the p-value is approximately zero. Moreover, when 

looking at the correlation between volatility and options with a longer time to expiration, our 

analyses show that 0DTE% has the greatest explanatory power of all the different maturities. A 

coefficient of 0.052 means that an increase in the 0DTE% of 4.3 percentage points (one standard 

deviation in the period January to October 2023) from one day to another, is correlated with a 

0.0023 higher 30-minute volatility the second day compared to the first (0.052*0.043=0.0023).
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FIGURE 6 
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TABLE 2 

4.1.2 Results: Intraday  

In addition to looking at this correlation over time, we wanted to examine the intraday relation-

ship between zero-day options and volatility. The difference here is that we have used 0DTE 

volume and not percentage. We looked at volatility and volume within the same 5-minute pe-

riods. The results are fairly similar to the ten-year analysis, but even more convincing, as the 

coefficient is steeper. This can be seen in Figure 7 below.
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FIGURE 7 
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4.1.3 Interpretation 

Numerous factors can contribute to the heightened volatility associated with 0DTE options. 

Some argue that it is not the 0DTE trades per se that increases the volatility, but rather the 

associated hedging from market makers (Lu Wang, What are Zero-Day Stock Options? Why 

Do They Matter?, 2023). To put it simply, options writers, who take the other side of transac-

tions, must buy and sell the underlying to keep a market-neutral stance. For example, when you 

purchase a call option with the expectation that a stock's price will rise, the options dealer who 

sold you that contract stands to make a loss if it increases. To mitigate its risk, the market maker 

will acquire some of the underlying stock, and as the stock's price moves closer to the option's 

strike price, the market maker will increase its stock holdings. This process can magnify minor 

price movements into significant fluctuations or trigger abrupt reversals in the market (Lu 

Wang, What are Zero-Day Stock Options? Why Do They Matter?, 2023). 

4.1.4 High Explanatory Power 

However, it is highly probable that our OLS regression analyses yield biased coefficients. One 

concern is that the explanatory power is unreasonably high. The notion that 0DTE options, a 

derivative type relatively undiscovered before the pandemic, could account for 11% of the vol-

atility in the 500 largest American public companies over the past decade, seems unrealistic. A 

high 𝑅2 value might occur because there exists a two-way causality between the two variables. 

This means that while 0DTE options may indeed contribute to increased volatility in the under-

lying assets, the reverse could also be true – heightened volatility in the underlying assets could 

be a driver for the rise in 0DTE trading. The reasoning here is that trading 0DTE options is 

more likely to be profitable when volatility is high; volatility attracts 0DTE traders. Hence, the 

regression analysis itself only says something about the correlation, not the causality.   

Moreover, a high 𝑅2 may also arise due to its ability to capture variations stemming from an 

external third variable that concurrently impacts both the dependent and the independent vari-

able. There can be several such confounding variables. For instance, consider the surge in retail 

traders as an example. Research indicates a connection between retail traders and increased 

market volatility (Baig, Blau, Butt, & Yasin, 2022). At the same time, retail traders have con-

tributed to the surge in 0DTEs. Hence this could be a third variable affecting both volatility and 

0DTE%. 
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4.1.5 Negative Coefficient from May 2022  

One discovery that amazed us was the surprising shift in correlation in May 2022. See Figure 

8. Upon conducting the same OLS regression analysis now spanning from May 2022 to October 

2023, zero-day options now exhibited a negative correlation with volatility. Despite a substan-

tial increase in the volume of 0DTE options during this period, there has been a reduction in 

overall volatility (Ciolli, 2023). Additionally, splitting the dataset into one-year periods shows 

that the coefficient has actually been negative in some of the more recent years. This negative 

correlation raises the argument that 0DTE may not wield significant influence over the volatility 

in the underlying.  

 

 

 

FIGURE 8 
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TABLE 3 

Analyzing one year at a time, the results were less significant in 2022, judging by the p-value. 

This is most likely due to the shift in correlation mid-year, after the introduction of every-day 

expiry in May. 

In summary, we have highlighted the general connection between 0DTE options and volatility. 

It is, though, likely to be a two-way causality. 0DTE options can drive volatility because of the 

associated hedging, and volatility can attract options traders. The correlation can also be at-

tributed to a third variable.   
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4.2 Effects on Price Movements in The Underlying 

4.2.1 Intraday: 15.08.2023 

On the 15th of August this year, there was notably large volumes in SPX 4440-strike puts, a 

level close to where the market was trading at that time. Trading in those puts added up to 

almost 100 000 contracts during the day. There was a sell-off in the underlying from 3pm to 

3:30pm where the index fell. Ultimately leading to a sharp drop in prices (Lu Wang, BofA 

Disputes Goldman Logic on Zero-Day Option Threat to Stocks , 2023). Looking at the graph 

below, the decline seems to align well with the high put volume. 
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FIGURE 9 
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Figure 10 below, depicts the price movement of the SPX alongside the put/call ratio (PC). A 

put/call ratio greater than 1 means that market participants are trading and purchasing more put 

options than call options. Around 3:30 pm, this ratio spiked significantly. Investors were ac-

quiring nearly four times as many puts as calls, essentially betting on a decline in the S&P 500. 

Interestingly, shortly after this surge in put options, the SPX did in fact experience a decline. 
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          FIGURE 10 
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4.2.2 Approach 

One question that emerged during our initial research was how to assess these derivatives’ po-

tential of influencing price movements. To explore this, one experimental scenario could be 

envisioned as follows: Imagine the price of the underlying asset moving in a particular direc-

tion, and then, assume that investors engage in significant 0DTE trading. Would the initial price 

movements persist in the same direction, but with greater momentum? If this is the case, it could 

potentially be attributed to the impact of the options. However, it's important to acknowledge 

the complexity of such an analysis. To draw robust conclusions, a comprehensive examination 

would require a substantial amount of historical intraday data, far beyond what we have access 

to.  

 

Thus, we rather opted to conduct a preliminary, non-representative assessment of this hypoth-

esis, using the intraday data we possess from the 15th of August. Our objective is also to provide 

a demonstration of how a more extensive research effort could be undertaken in the future. 

             FIGURE 11 
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4.2.3 Results 

We did an OLS regression analysis of this trading day, filtering the data to only include minutes 

where the put/call ratio was larger than 1.22 or less than 0.82. This corresponds to a put/call 

ratio that is not in balance. The 0DTE volumes can be very high, but if the PC ratio = 1, our 

hypothesis is that the high volumes shouldn’t have any effect on the underlying as the puts and 

calls cancel each other out.  

From the results in Table 4, it can be observed that puts are associated with a subsequent decline 

in the SPX the following minute, whereas calls are linked to an increase. Regarding the cause-

and-effect relationship, the time order of the variables strengthens our findings, as price changes 

in the future cannot affect the current options trading volume. It is relevant to look at the effects 

on the underlying relatively quickly after the option has been written, since hedging nowadays 

moves swiftly. Causality is strongly linked to time order. 

 

TABLE 4 

 

 

TABLE 5 
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In this OLS analysis, multicollinearity is a problem, resulting in a large p-value for one of the 

independent variables. While the coefficients may seem modest, it is essential to bear in mind 

that the analysis is examining percentage price changes and how options volumes affect these 

within one-minute intervals. Table 5 shows that the minute where the SPX experienced the 

biggest price change, involved an increase of 0.117%. With the coefficient from our regression 

analysis, a net volume of 2410 0DTE puts (one standard deviation) would result in a decline in 

the SPX of - 0.0058% the following minute (2410 * - 0.0000000240 = - 0.000058 = - 0.0058%). 

This compares to about one third of the mean and median percentage price change. The average 

traded put volume was 4112. Taking this trade into consideration, a net volume of 4112 put 

options equals to a percentage chance in the underlying of - 0.01% (4112 * - 0.0000000240 = - 

0.0000987 = - 0.01%). This is substantial because the coefficients only explain price changes 

that stem from 0DTE options, as opposed to the mean and median values that picks up every-

thing that might move the index. However, note that the R-squared is very low. This means that 

the OLS analysis most likely just picked up noise. 

Because of the large p-value due to multicollinearity and the low R-squared, we did a similar 

analysis, now limiting the data to minutes where the volume of puts or calls exceeded 3000, 

under the assumption that larger orders are the ones that make a real impact. The coefficients 

here are fairly similar to the first analysis, but now the results are significant on a 90% confi-

dence interval. The R-squared is also substantially higher than the previous one.  The p-values 

are close to 10% which is likely a result of a limited sample size. Filtering out all minutes where 

the 0DTE put or call volume was less than 3000 leaves us with only 65 data points. 

 

TABLE 6 
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4.2.4 Interpretation 

Continuing the discussions surrounding the 15th of August: how can the results be interpreted 

and what can explain the decline in the SPX following the significant accumulation of 0DTE 

put options? Consider a scenario where a retail trader decides to sell (short) a SPX put option 

with a strike price set 3% below the current market price. Subsequently, if the underlying asset 

starts falling towards that strike level, the retail trader would need to repurchase the put option 

at a higher price. Because the value of the put option increases as it gets closer to the strike 

price. When multiple traders simultaneously attempt to repurchase these options (buying puts), 

it can drive the put option prices even higher. Triggering a response from the market makers, 

typically large banks or financial institutions, who seek to hedge their risk associated with writ-

ing the contracts. In our example, this involves shorting the index, thereby exerting further 

downward pressure on the SPX. This sequence of actions can potentially initiate a self-perpet-

uating cycle. Some analysts express concerns that such one-directional trading can exacerbate 

intraday market fluctuations, especially during periods of low liquidity (Ahmed, The rise of 

0DTE stock options and how they could be a risk to markets, 2023). 

An alternative explanation for the decline in the SPX following the surge in put volume (see 

Figure 12) could of course be that the 0DTE traders had accurately gauged bearish sentiment 

and responded accordingly. And that their anticipation of negative market sentiment turned out 

to be correct. Nonetheless, what remains noteworthy is the rapidity with which the SPX falls 

after the surge in put options.  

 



FIN11 Term Paper  Candidates: 133, 135, 179, and 198

                                                                                                                                                                                                                                                                                                                                                                                                                                                          
 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

 
Page 28 of 49 

 

 

            FIGURE 12 
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4.2.5 Summary of Intraday Insights 

This second part of the analysis is closely interconnected with the first one. Zero-day options’ 

potential of affecting price movements is inherently tied to their potential of increasing market 

volatility. Our analyses suggest that zero-day options can lead to price changes in the underlying 

if the traded volumes are significant. However, it is important to recognize that August 15th may 

not provide a representative sample. Our 'findings', naturally, do not establish conclusive proof 

of any phenomenon. But it does serve to illustrate the hypothesis and the dynamics at play. The 

PC-ratio on the other hand, had too low explanatory power to draw any conclusions from it. 

Peter Tchir at Academy Securities commented that the current 0DTE frenzy from risk-hungry 

investors somewhat resembles the excitement around horse racing. He noted that it is likely to 

draw regulatory scrutiny should the activity fuel an equity selloff (Lu Wang, What are Zero-

Day Stock Options? Why Do They Matter?, 2023). 
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4.3 Predictive Power 

The last thing we wanted to look at when analyzing how 0DTE options affect the underlying 

index, was their predictive power. According to Marko Kolanovic, the JPMorgan strategist 

cited earlier in this paper, zero-day options can have a disproportionate influence on the overall 

equity market (Lu Wang, What are Zero-Day Stock Options? Why Do They Matter?, 2023). 

This phenomenon is known as the tail wagging the dog, where a less important part influences 

the major or more significant part (Merriam-Webster, 2023). To test this hypothesis, we intro-

duced two new variables: 0DTE put% and 0DTE call% of the total volume during the day. One 

can argue that this is an even better metric than the PC ratio because the variables also say 

something about the 0DTE volume relative to the total option volume. When conducting the 

regression analysis, we used 0DTE put% and 0DTE call% as our independent variables and the 

same-day return of the SPX as the dependent variable.  

4.3.1 Results 

The results in Table 7 show that over the past 2640 trading days, puts have in general correlated 

with a decline in the SPX, whereas calls have correlated with an increase in the underlying. The 

coefficients from the regression analysis show that an increase in 0DTE put% of 2.55 percent-

age points from one day to another (one standard deviation, in the period January to October 

2023), correlates with an index decline of -0.4% (-0.1602*0.0255 = - 0.004 = - 0.4%). This is 

when the 0DTE call% is held unchanged. 

 

TABLE 7 

This does not in itself prove causality one way or another. For instance, if the index has a down-

ward momentum, it may incentivize traders to buy more put options. As noted earlier, the high 
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R-squared is an argument for a two-way causality. However, when combined with our intraday 

analysis looking at the effect the subsequent minute (see Table 6), it makes a more convincing 

argument. Table 6 did indeed show the temporal order of events: puts/calls were followed by a 

corresponding decline/increase in the index the next minute. Thus, we can argue that it is the 

0DTEs causing price changes, and not the other way around. At least not to the same extent. 

5 Future Research 

This paper has explored various aspects of zero days-to-expiration options, yet it leaves some 

questions unanswered and there are still ideas waiting to be explored. 

5.1 Market manipulation 

If it holds true that 0DTEs and options in general can influence the price of the underlying asset, 

this could create opportunities for profiting from market manipulation. Consider a hedge fund 

with vast resources that decides to buy substantial quantities of put options, targeting the un-

derlying asset with the smallest market capitalization. The market makers that offer these put 

options, will hedge their position by selling the underlying asset, which, in turn, exerts down-

ward pressure on the asset’s price. This hedging activity might potentially drive the option into-

the-money. Essentially, by acquiring these put options, the hedge fund contributes to a decline 

in the underlying asset's price, creating a self-fulfilling prophecy. 

However, it is essential to note that market makers will not engage in writing such options if it 

guarantees losses for them. The hedge fund buying the put options would need to distribute 

their purchases across multiple market makers at the same time, typically banks, to execute this 

strategy effectively. For the sake of clarification: Sections 9 and 10 of the Securities and Ex-

change Act of 1934 prohibit the manipulation of security prices (Blokhina, 2019). 

Monitoring how banks in practice hedge the 0DTEs they have written would give the chance 

to discern the cause-and-effect relationships at play, when comparing the hedging activity to 

the price movements in the underlying. In doing so, the research could possibly conclude 

whether the potential for market manipulation exists.  

5.2 Expand the Intraday Dataset 

The intraday analysis conducted in this paper was limited to one single trading day. Expanding 

the dataset to include multiple days would enable us to assess whether the observed effects 

persist. Such an extension would significantly enhance the robustness of our findings.  
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Regarding intraday events, some have expressed concerns about the potential for a “black 

swan” connected to 0DTE options, drawing parallels to the Flash Crash in 2010 (Campbell, 

2023). On May 6th, 2010, the Dow experienced heightened nervousness, characterized by high 

volatility and a prevailing negative sentiment. The crash was triggered by a program selling 

over $4 billion worth of E-mini futures, which prompted other traders to react by also selling. 

This selling pressure in the futures market subsequently spread to stocks, and automated trading 

programs responded to the rapid decline by shutting down (Cornell University, 2012). Earlier 

this year, the founder of SpotGamma highlighted the potential for zero-day options to trigger a 

similar flash crash. According to him, this risk arises due to the hedging requirements imposed 

on market makers. Such incidents could become particularly dangerous when coupled with un-

expected news (Ahmed, Rise of near-term options trading carries risk of Volmageddon 2.0 -

JPM's Kolanovic, 2023). Thus, a study looking more closely into trading days where a high 

0DTE volume is combined with unforeseen events or bearish news, could uncover whether 

there is reason to fear the same dynamics as in 2010. 

 FIGURE 13: RETRIEVED FROM OPTION ALPHA 

5.3 Retail-to-Institution Ratio  

In part 2.3.2, the paper mentioned the ongoing debate regarding the estimates of the proportion 

of trading volume assigned to retail traders. This debate exists because some observers attribute 

the prevalence of smaller transactions as being associated with retail traders, while others, like 
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JPMorgan, argues that small orders are more likely the result of institutions fragmenting larger 

orders to cloak their strategies (Lu Wang, Retail Traders Are Driving Up to 40% of Zero-Day 

Options Boom, 2023).   

It would be interesting to further examine the retail-to-institution ratio and the potential distinct 

effects these two groups have on the underlying market. There may be differences between how 

retail traders and institutions apply 0DTE options. Suppose that retail traders predominantly 

employ 0DTE options to speculate on market direction, while institutions primarily utilize them 

for hedging existing positions. In a market characterized by positive sentiment, the retail trader 

would purchase SPX call options. On the other hand, an institution that acquires stocks, driven 

by the same bullish sentiment, may employ SPX put options to hedge their portfolio. Assuming 

all other factors remain constant, the retail trader's actions will exert upward pressure on the 

S&P, while the institution's strategy serves to dampen the overall bullish sentiment. This exam-

ple underscores the relevance in researching the actual retail-to-institution ratio and whether 

there is a systematic difference in behavior between the two.  
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6 Limitations  

Before concluding, we want to acknowledge the limitations of our research, by summarizing 

the most important ones. There are four main issues to consider, which have also been com-

mented on earlier in the text. First, some of our regression analyses have yielded p-values 

greater than 5%, which means that the results are not statistically significant at the 95% confi-

dence level. However, the large p-values could be due to factors such as the sample size. There-

fore, a high p-value does not necessarily imply that there is no correlation.  

Second, we cannot make any causal claims based on our data. Even though the paper examined 

the 0DTE volumes and the price movements in the next minute, there is no way to be completely 

sure that the options are causing these price changes. Similarly, no causal relationship between 

0DTE% and volatility over the ten-year period can be inferred.  

Third, our data is prone to substantial noise due to the multitude of factors influencing financial 

markets. Not only the intraday data, but also the EoD summaries, where both the daily and 

overnight noise is aggregated. Consequently, our term paper sometimes exhibits low R-squared 

values as a result of this. 

Lastly, a potential pitfall of our research is that we have used intraday data from one single 

trading day. 15.08.2023 may not be representative for a typical day, and it may exhibit more or 

less extreme points than usual. On the other hand, such days can be every more relevant for our 

research question than the average days. Mandy Xu, who is the Head of Derivatives Market 

Intelligence at The Chicago Board Options Exchange, has argued that there is no noticeable 

market impact from the trading of 0DTE options. She argues that volatility and price patterns 

for the SPX align with historical averages, claiming that this is “due to the balanced nature of 

0DTE trading” (Mandy Xu, 2023). However, sceptics seem to be more concerned about the 

intraday effects of these short-term options, rather than the long-term averages. 
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7 Conclusion 

In this paper, we sought to answer the question: “What are the spillover effects from the trading 

in zero days-to-expiration options on the underlying?”. More specifically, we have looked at 

how 0DTEs may affect the S&P 500. These options are in general positively correlated with 

increased volatility both intraday and over time. As most experts have suggested, this is likely 

due to the associated delta hedging from market makers. Furthermore, our intraday data showed 

that high volumes of puts or calls were followed up by price movements. Finally, over the past 

decade, one could make a case for the predictive power of puts and calls in relation to the 

performance of the S&P. 

The concern that might stay with readers after reading this term paper is the intraday potential 

of self-reinforcing spirals unsettling the market. This occurs when a substantial portion of in-

vestors are trading in unison, and the hedging activities of market makers further amplify the 

momentum in the same direction. Such dynamics can give rise to events similar to Volmaged-

don in 2018 or the Flash Crash in 2010. As Karl Johan Molnes wrote in Finansavisen in August: 

“All financial innovations come to an end, the day one side of the trade suffers a huge loss” 

(Molnes, 2023).  
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9 Appendix 

9.1 OSL Regression with Control Variables 

Before the introduction of every-day 0DTE options expiry. 

 

 
 

 

 

After the introduction of every-day 0DTE options expiry. 
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9.2 Diagnosis Plots 

The diagnosis plots to the regression analysis in Figure 6 titled “Before Daily 0DTE Trading: 

from 2013-04-12 to 2022-05-11”. 
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The diagnosis plots to the regression analysis in Figure 8 titled “After Daily 0dte Trading: 

from 2022-05-13 to 2023-10-03”. 
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The diagnosis plots to the regression analysis in Figure 7 titled “Volatility and 0DTE volume 

2023-08-15”. 
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The diagnosis plots to the regression analysis in Table 6 with the data “Periods of large 0DTE 

put or call volume”. 
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The diagnosis plots to the regression analysis in Table 7 with the data “0DTE Put% and 

Call% from 2013 to 2023”. 
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9.3 0DTE Option’s Delta over the Last Decade 
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9.4 Python Code for Processing of Raw Data 
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