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Abstract: The study described in this paper develops a new technique which permits the execution
of an open straddle strategy based on the superior volatility forecast for analyzing historical data. We
extend the current litearure by measuring the volatility of an underlying asset in the last predefined
period and comparing the actual volatility in currency with historical volatility in currency to make
predictions of implied volatility. We calculated stock price volatility through an optimal holding
period (OHP) and set up bars of volatility in currency. To obtain this, we solved optimization
equations to find maximum and minimum movements in the volatility in currency within the defined
range. We placed volatility in currency into percentile rankings and designed a straddle trading
strategy based on the last OHP’s volatility in currency. The technique allows for an investor (or
trader) to open either short or long positions based on calculations for a selected OHP’s volatility
in currency. We applied this strategy to 130 stocks which are traded on CBOE. We developed a
trading algorithm which can be used by institutional as well as individual investors. The algorithm
is set to determine historical volatility in currency and forecast upcoming volatilities in currency
through the understanding of the market sentiment. The empirical findings show that the stocks
analyzed with the algorithm generate positive returns along a spectrum of changing volatilities of
the underlying assets.

Keywords: option strategies; bar; straddle; volatility; algorithm

1. Introduction

Financial derivatives are synthetic instruments that are linked to underlying financial
instruments or indicators, and through which specific financial risks can be transferred
among various economic agents and entities. The options allow for the creation of a vast
array of investment strategies for any volatility level of the market. The straddle option
trading strategy is defined as buying or selling both call and put options at the same
strike price and maturity date (Hull 2014). This strategy is preferred when there is a huge
uncertainty about and volatility of the price movement in the underlying asset. In a short
position, the profit is limited to the option premium as long as the price of the underlying
asset is between the breakeven legs; however, the loss is unlimited if the price of the
underlying asset increases and decreases out of breakeven legs. It is a very risky strategy. In
the long position, the profit is unlimited as long as the price of the underlying asset increases
or decreases beyond breakeven legs; however, the maximum loss possible is the option
premium. Thus, the expected return of an option straddle strategy depends on the implied
volatility of the underlying asset. Mayhew (1995) summarizes various implied volatility
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calculation methods, including weighted average implied volatilities among others, and
proposes the implied volatility to be calculated numerically. Coval and Shumway (2001)
found that an at-the-money straddle option strategy generally yields negative returns
because of the volatility risk premium. Berestycki et al. (2004) propose a new approach
to determine the implied volatility for European call or put options in the framework of
stochastic volatility models. They found the implied volatility by solving a quasi-linear
parabolic partial differential equation. Goltz and Lai (2009) examine the return properties
of straddle strategies within portfolios. They conclude that straddle strategies are not
profitable investment strategies with neutral or negative returns. Degiannakis et al. (2018)
compare the forecasting power of implied volatility and predict the implied volatility
indexes for 1 day and 10 days ahead. They found that the forecasting ability of the non-
parametric techniques is significant in shorter periods. Liu et al. (2021) recently applied
the Artificial Bee Colony with Back Propagation (BP) neural network to predict implied
volatility and found that this model outperforms other models in prediction exercises.
Suleymanov et al. (2024) analyzed nine stocks from Nasdag-100 and found that volatility
clustering is continuous for the sample with a forecastable impact on variability. Gao et al.
(2018) studied straddle option strategy returns around earnings announcements and found
that the returns are positive and significant in these periods, whereas they are negative in
normal periods. They also documented that smaller firms and firms with higher historical
volatility, transaction costs, and with more volatile historical earnings surprises have higher
positive straddle strategy returns around earning announcements. In exploring these
results, we observed that the implied volatility of stocks surges before the earnings call.
Thus, the implied volatility of the stock gets higher just before the straddle strategy. This
means that a trader opens a position when the implied volatility of the stock increases,
which leads to higher premiums and the released earnings announcement cannot create
sufficient volatility. To mitigate the problem, we propose measuring the volatility of an
underlying stock in the last predefined period and comparing it with historical volatility.

We extended these studies and built a model which gave us insights into the changing
of volatility for upcoming days unrelated to any corporate events by analyzing assets’
volatility in currency. Exploring the volatility in currency with a given quantitative and
statistical model within the selecting period, our model is designed to analyze stocks’
historical and actual volatility in currency. Visualized data give decision-makers a better
prediction of the changing premium of the option. A higher actual volatility in currency
indicates a higher value of the premium and vice versa. The estimation of such volatilities
in currency can be used in building various multi-leg option strategies. We developed
the AON software v2.0 and algorithm based on the empirical work experience of several
years. The process is depicted in Chart 1. The algorithm has proven its effectiveness
many times, and allows us to predict the success of our trading strategies within a 95%
confidence interval and see that these estimated price volatilities can be used in short and
long straddles.

The primary objective of this study was to identify stocks suitable for implementing a
straddle strategy based on volatility criteria. At the 95% confidence interval, we aimed to
ascertain maximum volatility for selection at the highest percentile and minimum volatility
for selection at the lowest percentile. A key limitation of this research was the assumption
that stocks will either sustain or decrease volatility at these extreme percentiles over time.

In this paper, we describe the entire algorithm for making investment decisions and
building typical trading strategies in the market as of 1 April 2021. Thus, instead of a
standard description of the history of successful trading, we show which option positions
we would analyze to make a profit with a pre-calculated probability of success.

This study demonstrates the algorithm for analyzing the current market and building
a trading strategy by placing a potential order with execution for the future (until 21 May
2021, the regular expiration date for stock option trading on CBOE), and provides a unique
opportunity to evaluate the success of this strategy in the near future. The rest of the paper
is structured as follows. Section 2 describes the data and methodology used in the study.
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Section 3 discusses the empirical findings. Finally, Section 4 presents a summary and the

concluding remarks.

@ ANALITICAL

OPTIONNAVIGATOR ¢

Scan the market:

1. For Optionable & shortable equitites
2. Price less $150

3. Average volume over 750,000

4. Relative volume over 0.75

Get asset prices, calculate volatility
(averate true range bars) with period
in currency based on optimal holding
period.

Visualize percentile level of the bars in
Histograms within 5-95% confidence
range.

Choose last volatility bar in currency level maximum
near to minimum volatility bar in currency cumulative
calculation number under the 25% of the total bars.

E Open Long Straddle At-The-Money

Chart 1. The algorithm of the analytical option navigator.
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2. Data and Methodology

We use S&P500 index mid-cap stocks with the market capitalization of over USD
2 billion. The daily prices from 10 February 2020 to 1 April 2021 for selected stocks are
studied. The SPX experienced a significant decline (—34.6%), reaching 2191.86 by 23 March
2020. Remarkably, the SPX took approximately 6 months to recover from this downturn,
regaining its pre-crash levels by September 2020. This significant period of volatility and
recovery is a key focus of our research. Applying the following criteria, we narrowed
the selection.

e  Price: Less than USD 150. We are setting a maximum asset price of USD 150 to
ensure accessibility among investors, fostering liquidity and making premiums more
affordable when purchasing both call and put options.

e Average intraday volume: Over 750,000 transactions to include those with strong
liquidity and investment potential.

e Ratio of the current and 3-month average intraday adjusted volume: Over 0.75 to
reinforce the efficacy of the primary screening process.

e  Optionable and short able. Filtering the market with these criteria, we came up with a
list of 130 more liquid stocks. Appendix A presents the selected stocks.

Methodology

Our study starts from a defined expiry date; earnings call at least 25 trading days (in
this study 35 trading days) before regular expiry date. The chosen expiry date is the optimal
holding period (OHP) for this study. Once the OHP is defined, we applied our model
to build bars using the same number of daily candles. This bar shows actual volatility
in currency ($) for the selected period. To measure the level of volatility in currency and
perform statistical analysis, we set up new bars with simple moving average (SMA) using
historical data (—in this study 250 trading days). After building all bars, we undertook
statistical analysis to find the maximum and minimum volatilities in the currency, and then
added values to see dispersion in the 95% confidence interval. As a result of these analyses,
visualized data show maximum and minimum volatility in the currency for a selected
number of bars. We can compare the actual volatility in currency with historical volatility in
the currency. In analyzing assets by this model, we can open position when the volatility in
currency is maximally near the historically low volatility in currency, because the volatility
in currency can be changing during OHP. Our aim was to calculate the maximum and
minimum price movements in one direction. We built Fintech software v2.0, which enables
calculations, analysis, and data visualization automatically for added tickers. By applying
the strategy algorithm, the software is willing to group tickers accordingly. A representative
bar of a stock under study is shown in Figure 1. To measure the highest price change in one
direction, we used the closing price and the peak high and low prices.

The formulas below are applied in the calculation of the algorithm of the model.
Using these formulas, we determined the maximum price movement in each period and
maximum price movement in one direction. The first step is to choose the optimal holding
period of 35 days for the study. The second step is to choose the necessary data length,
herein 250 bars. Based on these inputs, we obtained the maximum and minimum historical
volatility in USD, as well as the volatility of the last bar. To make Formulas (1) and (2)
applicable, we first combined the bars. Calculating p in Formula (1), we found the range of
the maximum and minimum prices of the stocks during the period.

p = max(|x —ul, |x —7|) ©)

where « denotes the closing price of the first day in the bar, i1 denotes the minimum of the
low prices in the bar, and 7 denotes the maximum of the high prices.
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Figure 1. Creating bars using candlesticks. Green bars indicate the price rise during the period, while

red bars indicate the price fall.

We combined bars based on the selected trading days; then, we compared the last
bars with the remaining bars. The software calculates bars applying the simple moving
average method.

T = max(|x — M|, |t — H|) ()

where k is the distance from close to close, M denotes the minimum of the closing prices in
the bar, and H denotes the maximum of the closing prices. Using the formula, we calculated
the range of the maximum and minimum price movements of the stock in one direction
within the selected period. The system automatically combined bars based on the selected
trading days; then, we compare the last bars with remaining bars.

We calculated daily volatility with the following:

O = max(|ig_1 — pel, K621 — 1¢]) (3)

where ¥ is the volatility, x;_1 is previous day’s closing price, y; is the minimum price on
day t, and #; is the maximum price on day .

Estimating Equations (1)—(3) through the selected stock data, we obtain the implied
volatility in USD. We converted these data to percentage and set up a 5% airbag—95%
confidence interval level. We added them in percentile and visualized the data. By using
these levels, we compared historical bars with the last bar and proceeded to make decisions
on whether to open a position or not. It means that by evaluating the last bar, there is the
possibility to identify either the long or short straddle strategy. The main limitation of this
algorithm is that volatility can increase above 95% or decrease below 5%. For this reason,
we set a 95% confidence interval and checked bars in the percentile histogram, which
provides some opinion from past data. All charts are presented in the Appendices A and B
of this paper.

3. Discussion

As a result of screening the market, we selected 130 stocks listed on the S&P500 Index.
We obtained strategy prices from a broker as of 1 April 2021. All other calculations include
1-year historical data for 35 trading days up to 21 May 2021, the regular expiration day
for options.

We screened stocks to get the best result, and as a first step, we started from the
analysis of the bid/ask ratios. We eliminated stocks with a bid /ask ratio of 10% or more
from our analysis. There is a high liquidity risk as we open the position with the indicated
ask price, while the bid price is significantly low. To mitigate this type of risk, it is possible
to set orders. In sorting for liquidity based on the bid—ask spread of 10%, we first eliminated
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64 stocks which had a bid—ask spread higher than 10%. Then, the remaining 66 stocks were
filtered against last bar’s rank in a percentile histogram to be less than 25%. A higher value
of last bars means higher volatility of the stock and higher premium prices. The list of
all stocks, with their bid—ask ratio and the last bar’s percentile and other information, is
provided in Appendix A.

We then checked the percentage level of the last bars, comparing them with historical
data to locate the last bars in the percentile histogram. As a result, we eliminated 30 more
stocks, leaving only 36 tickers in the pool. We further manually checked the histogram
levels calculated by the algorithmic system to get the best results.

In the third stage, we proceeded to select the stocks with a volatility nearest to the
minimum of the histogram and determined that the stocks CTSH, CVS, EIX, KO, NEM,
VFC, and MKC are more suitable for building the straddle strategies. Figure 2 shows the
characteristics of the selected CVS stock as a representative. Other finalist stocks’ bars are
presented in Appendix B.

CVS Short&Long Graph CVS Short&Long Percentage Level

il

il

||[|

20%  15% 10% 5%

Short% Long%

CVS Daily Volatility Graph CVS Short&Long Percentage Level

Percent Level

Figure 2. Bars of CVS stocks after the analysis. The bars visualize the price difference of the stock
within an optimal holding period. Daily volatility means percentage change of price from previous
day’s closing price. Purple and yellow colors are shows the last bar level.

At this point, we are in the position to estimate the call and put options” premiums.
According to the Black and Scholes (1973) model, it is clear that if a stock’s volatility
increases, the premium of its option increases as well. As we calculate the volatility of the
last bar for the predefined optimal holding period, we must compare it with the historical
volatility. To implement this, we built bars with the same period by using historical data.
Visualizing these bars, we constructed histograms and applied percentile ranking with a
95% confidence interval to see the level of the last recent bar’s volatility of the stock and
compare it with its historical volatility. If the last bar’s volatility is low, it means that the
stock’s volatility will most likely increase, and we expect that the premium will begin to
increase and our option strategy will be beneficial. In other words, for a given chart, if
the last bar’s level is low, we expect that the stock’s implied volatility will rise and the
premium of this strategy will also rise.

In Figure 3 below, we observe that the total price of call and put options is USD 5.32.
According to our system, we are confident that the volatility will increase, and the stock’s
price will move more than the premium paid. Based on this outcome, we decided to
open the long straddle strategy for the selected seven tickers. All other stocks’ charts are
presented in Appendix B.
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Figure 3. CVS option straddle P&L chart.

4. Conclusions

It is well known that straddle is an option strategy of buying or selling both call and
put options at the same strike price and the expiration date. The main expectation from the
strategy is that the price of the underlying stock will rise or decline due to the changes in
implied volatility. The main purpose of this study was to determine volatility, forecast the
expected volatility based on historical volatility, and build a profitable straddle strategy.

We first ascertained an OHP of 35 days and the chance to hold the option until the
expiration date. Thus, we need to have information about the volatility in the underlying
stock’s price. To do this, we set up bars using the same number of historical daily candles.
That means that we combined 35-days” daily candles and obtained one bar. Then, we
measured the volatility of the bar with Equations (1) and (2). The results show the maximum
and minimum movements of volatility in one direction. Following this procedure and
based on historical data, we set up 250 bars and calculated the volatility of each bar to be
able to compare it with the most recent bar.

Based on the maximum and minimum movements of the bars, we put in max 95%-min
5% percentile ranking at the 95% confidence level and visualize the histograms. We were
then able to see exactly when the stock was more volatile and the range of high movements.
Using this, we examined the volatility of the recent bar and compared it with other bars
and the whole histogram. If the volatility of the recent bar was near or on the minimum of
the predefined interval, then the long straddle position was appropriate. On the other hand,
if the volatility of the recent bar was near or on the maximum of the predefined interval,
then the short straddle position was beneficial.

To automate and speed up the calculations, we developed a software named analytical
option navigator (AON). We selected 130 stocks from S&P500 with the current price of
less than USD 100, trading volume of less than 750,000, and other filters for the period of
1 April to 21 May 2021.

With these stocks, we set up 250 bars and applied elimination rules to arrive at
seven stocks which were appropriate for the long straddle strategy. This technique and
algorithm can be improved in the future via artificial intelligence to cover more historical
data and speed up the strategy selection process. Our empirical exercise indicates that the
stocks analyzed with the algorithm generate positive returns along a spectrum of changing
volatilities of the underlying assets.

The scope of this study is not confined to equities alone; it encompasses a broad
range of financial instruments, including exchange-traded funds (ETFs), individual stocks,
indexes, and futures, provided that the data are meticulously curated. Future research
endeavors may focus on integrating cryptocurrency and foreign exchange (ForEx) pairs,
with the intention of applying these findings to leveraged products.
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ADM 57.65 15.53 w7 4.2 21.27 8.67 0.03 Ve 33.12 4.85 4.35 3.4 3.8 1.05 0.95 0.8969072
AES 27.07 12.92 133 3.17 19.29 7.68 0 0.93 159 2.65 245 12 13 135 1.25 0.9245283
AMCR 11.66 4.47 0.41 0.97 17.41 2.74 0.01 0.36 16.54 1.05 0.8 0.2 0.35 0.7 0.6 0.7619048
AMD 81.09 39.36 5.08 18.8 41.02 36.84 0.02 11.57 33.23 9.55 9.25 52 5.35 4.2 4.05 0.9685864
AOS 67.87 13.98 2.74 9.04 55.44 13.53 0 6.78 50.1 6.65 6.05 1.85 2.05 4.6 4.2 0.9097744
APA 18.85 24.78 1.93 6.87 24.46 22.24 0.01 1.87 12.53 3.99 3.45 1.22 1.39 2.6 223 0.8646617
APH 67.05 20.33 2.62 7.71 30.91 13.7 0.03 0.76 9.77 7.25 5.05 3.6 47 2.55 1.45 0.6965517
ATVI 95.54 23.1 3.95 14.18 53.08 21.09 0.04 7.7 37.75 9.1 8.8 4.5 4.65 4.45 43 0.967033
BAC 39.49 16.9 1.52 7.09 37.59 12.88 0.01 6.61 51.15 3.67 3.55 1.55 1.59 2.08 2 0.9673025
BAX 84.32 24.06 3.03 8.7 29.27 17.12 0.02 6.46 38.89 7.55 55 35 47 2.85 2 0.7284768
BEN 30.16 10.76 1.77 B85 20.62 GLE 0 294 33.45 2.25 1.9 1.1 1.25 1 0.8 0.8444444
BF-B 69.65 26.87 3.59 8.71 24.79 20.31 0.01 6.8 35.1 7.55 1.9 0.4 4.7 2.85 1.5 0.2516556
BKR 21.73 11.79 1.69 ehilil 17.65 9.16 0.05 0.8 12.41 2.85 243 1.05 12 1.65 1.45 0.877193
BLL 86.27 273 429 7.79 18.69 16.43 0.02 226 17.29 6.65 6.15 245 2.65 4 37 0.924812
BMY 62.93 20.31 2.69 443 13.89 16.26 0.02 294 21.18 4.08 3.94 224 231 177 1.7 0.9656863
CFG 4494 24.66 212 7.19 2524 19.88 0.01 4.57 25.65 5.25 4.6 21 25 275 25 0.8761905
CHD 86.53 28.63 253 6.1 17.31 2218 0.08 3.29 18.07 6.7 6.1 &8y 4 27 24 0.9104478
CHRW 97.15 22.56 341 7.94 26.29 18.89 0.02 6.19 34.43 8.1 74 3.5 39 42 39 0.9135802
CL 78.55 18.2 1.49 497 23.74 9.79 0.03 0.56 9.89 4.65 4.25 245 27 1.95 1.8 0.9139785
CMA 71.74 39.15 4.02 10.69 22.09 33.77 0.01 8.7 28.17 8.4 7.5 3.5 3.8 4.6 4 0.8928571
CMCSA 54.75 14.44 224 5.84 31.56 9.86 0.01 2 23.18 4.18 3.62 1.52 178 245 21 0.8660287
CNC 63.25 29.15 3.37 5.26 11.6 212 0.08 219 13.99 6.85 5.84 3.2 39 2.95 2.64 0.8525547
CPB 49.97 13.14 37 5.26 3475 11.09 0 B3] 29.35 3.35 285 13 155 18 1.65 0.880597
Csco 51.98 14.45 1.59 5.36 31.38 9.92 0.04 4.4 4472 391 3.77 1.46 15 241 2.31 0.9641944
CTSH 78.88 30.08 3.12 5.41 12.64 21.08 0.15 191 12.57 6.85 6.51 2.63 2.85 4 3.88 0.950365
CTVA 46.74 11.19 19 4.94 3445 9 0.05 32 36.68 4.85 4.05 2.05 2.3 2.55 2 0.8350515
CVs 74.3 19.96 2.8 5.58 19.58 15.93 0.01 0.7 8.9 5.32 5.17 2.02 2.07 3.25 315 0.9718045
DISCA 4331 38.06 1.83 32.59 81.41 35.85 0 224 10.62 8.6 8.4 4.5 4.9 3.7 3.9 0.9767442
DOW 64.6 26.81 3.26 9.6 29.23 17.2 0.06 6.93 41.07 6.5 5.78 2775 3 3.5 3.05 0.8892308
DRE 42.86 13.64 177 4.22 23.58 7.64 0 09 15.6 3.8 29 0.35 0.7 3.1 2.55 0.7631579
DUK 96.28 40.3 3.53 75 14.72 21.31 0.01 5.86 29.72 5.6 515 1.65 18 3.8 55 0.9196429
DVN 23.5 18.02 115 6.83 353 14.01 0 4.2 31.98 4.02 3.55 1.59 1.68 2.34 1.96 0.8830846
EIX 58.29 33.94 247 4.42 10.58 23.95 0 0.05 5.19 4.2 3.89 2.39 215 17 15 0.9261905
EMR 90.41 34.34 3.6 8.22 18.53 22.05 0.01 525 26.4 7 6.3 32 35 3.5 3.1 0.9
EOG 75.34 50.28 4.72 17.51 30.27 35.95 0.14 15.7 44.11 12.25 10.15 4.95 6.25 6 52 0.8285714
EW 83.84 26.93 4.82 9.63 24.58 22.61 0 4.23 21.84 7.6 5.95 245 32 44 35 0.7828947
EXC 43.91 21.1 1.34 4.39 18.89 14.06 0.01 1.17 12.43 29 2.65 1.15 13 1.6 1.5 0.9137931
FANG 81.22 64.74 4.75 20.98 29.35 46.28 0.07 13.45 31.06 15.1 14.1 7.5 8 71 6.6 0.9337748
FAST 51.11 12.3 1.86 4.09 24.22 11.56 0 4.04 36.45 4.6 42 275 2.95 1.65 1.45 0.9130435
FBHS 97.15 39.09 4.37 10.02 19.65 31.99 0.02 6.73 23.89 9.2 83 4 4.4 48 43 0.9021739
FE 34.31 21.13 1.49 5.76 24.57 16.4 0.03 BN 22.37 27 244 12 135 1585 1.24 0.9037037
FITB 37.98 18.73 1.64 8.21 39.6 13.78 0.01 5.73 42.39 4.15 3.8 19 2.05 21 19 0.9156627
FOX 35] 184 1.74 11.39 57415} 12.77 0 4.25 34.95 519 3.65 1.75 € 23 1.9 0.6886792
FTV 70.9 33.76 25 5.53 13.72 17.07 0.02 0.37 6.85 6.75 6.15 35 39 2.85 2.65 09111111
GILD 66.44 18.97 2.82 5158} 20.1 15.42 0.01 0.48 7D 5.45 293 1.77 21 BI85} 1.16 0.5376147
GIS 60.92 16.58 247 5.79 26.18 1591 0.07 4.01 27.39 3.55 3.2 1.85 2.05 1.5 1.35 0.9014085
GLW 43.99 10.85 1.82 7.36 60.22 8.28 0.01 7.23 83.57 444 3.78 1.84 222 222 1.94 0.8513514
GPS 29.95 13.41 2.16 9.68 65.16 12.13 0.06 6.68 54.36 418 3.52 147 2 218 2.05 0.8421053
HAS 95.46 57.55 4.29 8.84 12.69 26.22 0.06 4.81 21.34 9.9 8.94 43 49 5] 4.64 0.9030303
HBI 19.37 7.76 0.67 277 31.66 6.46 0.01 0.9 17.42 275 245 1.35 1.5 1.25 11 0.8909091
HES 74.48 38.66 5.16 18.32 40.36 2843 0 16.56 57.42 9.6 9.1 43 4.6 5 48 0.9479167
HEC 38.02 24.55 2.67 11.08 39.59 16.85 0.05 6.71 40.68 6.5 5.15 245 34 3.1 27 0.7923077
HIG 68.28 39.49 298 19.24 45.08 24.58 0.04 17.92 70.57 8 6.65 RI55 8] 5 41 0.83125
HPE 15.7 7.04 0.64 1.95 2348 4.81 0 1.51 33.25 155 125 0.45 0.6 0.95 0.8 0.8064516
HSIC 68.67 31.86 4.62 8.92 19.21 25.85 0.02 0.95 8.24 6.55 6.45 225 2.85 3.7 42 0.9847328
HWM 31.82 22.69 1.52 4.21 16.44 21.96 0.05 3.07 17.41 4.35 4 19 2.1 2.25 21 0.9195402
INCY 83.01 41.63 5] 9.47 15.98 36.15 0.04 1.98 9.84 12.8 4.05 22 7 5.8 1.85 0.3164063
INFO 99.5 36.3 3.74 6.56 12.79 22.14 0.02 6.32 30.63 8.1 5.55 225 2.7 54 3.3 0.6851852
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Move * Move * Move ** Move ** = prea
INTC 64.55 23.48 el 6.78 21.21 15.8 0.05 3.89 26.94 6.36 6.1 27 2.81 8ib5] 34 0.9591195
jigg 54.29 16.89 2.39 8.81 44.85 11.81 0.02 6.12 51.56 48 42 175 2.05 2.75 245 0.875
IR 49.61 21.64 2.02 7.58 30.5 12.95 0.01 5.58 43.74 4.95 45 2.05 2.3 2.65 245 0.9090909
vz 25.75 10.65 0.95 347 28.38 8.66 0.02 3.16 37.71 33 295 13 145 1.85 1.65 0.8939394
K 63.34 16.56 233 8.32 42.88 9.7 0.05 6.34 63.66 4.05 3.75 235 23 JiRES) 14 0.9259259
KEY 20.27 12.57 0.95 298 20.72 9.61 0 1.44 18.49 32 26 1.35 18 14 125 0.8125
KIM 19.2 11.62 119 1.86 10.78 10.41 0.05 123 15.42 22 1.97 0.57 0.65 JiiGS] 14 0.8954545
KMI 16.84 12.82 0.75 218 15.66 8.02 0.01 215 29.04 146 1.36 0.47 0.52 0.94 0.89 0.9315068
KO 52511} 23.86 1.85 3.64 12.32 13.26 0 221 20 291 28 1.43 149 142 1.37 0.9621993
LW 78.08 56.81 3.62 9.15 14.36 44.05 0.02 0.82 6.64 8.4 6.8 21 3.4 5 4.7 0.8095238
LYV 88.07 54.38 519 13.59 2037 39.62 0.1 7.03 2095 116 11 58 61 55 52 0.9482759
MAS 6099 18.51 282 6 2324 1401 0.02 598 4334 49 455 265 285 205 19 0.9285714
MDLZ 58.44 1847 138 455 2169 8386 0.1 276 3297 355 33 215 23 125 115 0.9295775
MGM 397 2644 1.6 674 2345 1911 0.07 44 2547 565 54 253 265 3 287 0.9557522
MKC 8924 2642 257 7.85 2492 2551 0.08 0.64 698 55 5 2 22 33 3 0.9090909
MNST 9136 2034 398 698 215 1631 015 142 12.07 8 68 42 45 35 26 0.85
MO 51 14.94 218 9.28 55.08 1087 0 7.69 68.67 375 358 231 24 131 127 09546667
MOS 3126 1291 151 7.35 5111 885 0.1 341 39.62 473 445 237 251 222 208 0.9408034
MPC 5.8 5 299 1017 2038 35.95 0.14 6.04 19.83 7.65 726 385 4 365 341 0.9490196
MRO 1179 745 057 454 5693 679 0 3.04 4529 218 208 093 098 12 115 0.9541284
Ms 7822 2911 301 12.92 3917 1937 0.03 45 258 754 724 259 274 48 465 0.9602122
MU 9241 28.86 355 9.27 25.34 2299 0.09 593 27.95 1075 104 525 54 535 515 0.9674419
MXIM 95.45 2127 295 1012 1022 1682 0.03 051 757 104 82 43 54 5 39 07884615
NEM 61.81 255 4.27 525 9.15 23.99 0.1 3.43 17.55 5.71 5.4 3.63 3.85 1.86 177 0.9457093
NTAP 73.65 22.75 2.65 10.33 39.39 21.78 0.01 4.49 23.52 7.5 6.7 24 219 4.6 43 0.8933333
NUE 79.88 29.06 3.25 27.91 90.99 26.32 0.17 25.03 90.56 9.2 8.6 42 45 4.7 44 0.9347826
NWS 24 7.17 1.08 2.67 28.5 6.69 0.02 1.03 18.63 4 1.2 0.2 1.8 22 1 0.3
o 65.11 4444 255 466 9.53 33.59 0.1 2.8 1082 365 335 165 175 19 17 0.9178082
OKE 5135 65.36 251 7.63 12.33 53.61 0.05 7.07 168 595 555 31 33 265 245 0.9327731
OMC 7591 3241 2.96 11.92 32.38 2491 0.06 9.89 40.6 71 6.25 3.5 4.1 3 2.75 0.8802817
ORCL 71.81 15.8 211 10.92 62.92 13.17 0.02 9.11 67.21 4.56 44 1.74 18 2.76 2.66 0.9649123
OxXY 27.38 33.97 1.83 7.54 20.99 28.67 0.15 24 121 5.04 4.75 255 272 232 22 0.9424603
PAYX 98.76 42.36 3.35 10.72 22 25.29 0.03 8.47 35.07 8.1 535 3.3 4.7 34 2.05 0.6604938
PBCT 18.1 6.98 0.74 4.35 57.07 6.26 0 3.05 48.85 23 1.65 0.75 1.05 1.25 0.9 0.7173913
PCAR 92.03 26.43 3.67 8.99 26.04 18.92 0.1 6.57 35.94 8.1 7:3) 3.7 4 41 3.6 0.9012346
PEAK 32.71 18.7 13 234 10.38 14.21 0.04 1.51 14.34 2.65 217 0.75 1 1.65 142 0.8188679
PEG 59.67 25.21 24 4.8 14.47 1217 0 11 13.13 3175 3.25 1.45 18 1.95 1.8 0.8666667
PGR 95.55 21.22 521 10.61 35.36 154 0 9.18 58.65 6.8 6.1 33 3.6 32 28 0.8970588
PHM 53.48 29.55 2.83 72 19.72 24.95 0.01 3.97 19.29 6.1 574 21 2.3 3.8 3.6 0.9344262
PM 88.06 33.63 3.97 5.89 10.83 16.08 0 27 20.11 5.78 53 298 3.25 2.53 232 0.916955
PNW 8181 4355 3.05 677 1327 2794 0.1 5.15 2156 76 5.05 33 45 31 175 0.6644737
PPL 2877 17.79 091 2.06 1113 11.99 0.02 0.83 11.09 175 15 06 075 1 09 0.8571429
PSX 8316 5015 514 13.35 2142 34.58 05 592 1931 99 92 46 5 49 46 0.9292929
PWR 89.17 2024 298 1321 5834 1661 0.08 12.16 70.77 94 ) 4 42 52 48 0.9361702
RF 2106 96 09 327 2952 743 0.1 172 2574 245 205 1.05 13 115 1 0.8367347
RHI 77.66 2712 356 1044 3128 21.64 0.12 46 2374 84 56 13 29 55 43 06666667
RTX 77.28 51.92 359 7.73 1271 37.64 0.03 495 1677 7.06 6.09 42 475 231 189 0.8626062
SEE 456 18.04 227 428 1647 997 0 21 2396 415 37 21 245 17 16 0.8915663
S0 6233 2785 186 46 1449 14 0.02 104 1157 365 325 13 145 22 1% 0890411
STT 84.95 36.66 331 14.97 3647 263 0.1 12.03 5282 82 76 38 41 41 38 0.9268293
STX 7849 19.03 371 6.04 18.69 1857 0.04 6.03 3409 855 7.65 42 47 38 345 0.8947368
SYF 4166 2149 238 633 23.62 17.78 0.08 438 26.86 49 435 195 215 275 24 0.8877551
SYY 77.99 51.04 4.65 7.75 11.01 31.82 0.04 177 9.9 755 6.95 Rib5 2.75 4.8 4.4 0.9205298
TPR 41.03 18.63 137 7.3 35.92 15.06 0.03 191 16.26 6.15 5.6 3.3 3.7 245 23 0.9105691
TRMB 80.74 26.12 2.78 8.05 25.32 18.02 0.04 7.7 43.34 10.55 o2 25 2.95 7.6 6.7 0.8720379
TSN 74.87 37.58 277 12.8 30.93 23.7 0.04 9.53 41.1 6.15 5.36 2.78 3.05 3.1 2.58 0.8715447
TXT 57.03 27.38 27 6.59 19.19 20.61 0.17 6.39 3239 7.6 5.45 &7 45 il 1.75 0.7171053
UAA 21.97 9.34 1.24 227 16.44 7.74 0.01 1.02 16.76 4.06 3.14 1.21 1.61 2.45 1.93 0.773399
UDR 44.36 21.73 1.8 271 9.11 15.09 0.01 1.04 11.15 3.8 3.01 09 1k 2b) 211 0.7921053
UNM 28.14 20.54 171 6.06 25.79 15.48 0 3.86 27.44 4.15 3.8 0.85 0.95 32 295 0.9156627
VEC 79.49 38.92 3.93 5.11 8.04 28 0 1 8.21 74 7.12 3.32 34 41 3.8 0.9493333
VIAC 44.64 54.26 22 44.77 78.59 49.36 0.04 12.56 27.85 9.6 9.1 44 4.6 5 47 0.9479167
VLO 7513 53.17 4.74 19.84 33.06 36.42 0.21 10.75 31.2 9.75 9.25 4.45 4.75 3 48 0.9487179
VTR 54.4 49.7 31 7.35 13.21 33.65 0.02 3.65 14.71 5.05 4.45 1.85 23 2.75 26 0.8811881
WAB 78.99 44.94 5.65 9.99 14.94 30.92 0.02 2.05 10.91 8.6 74 3.1 4 4.6 43 0.8604651
WBA 54.75 16.22 222 6.66 33.54 11.61 0.02 4.63 40.8 5.31 4.04 1.94 234 297 21 0.7608286
WDC 71.37 42.16 3.28 9.02 18.29 26.7 0.1 7.41 29.73 10.85 104 4.65 4.85 6 575 0.9585253
WELL 73.25 65.57 3.29 9.57 14.08 47.33 0.13 6.82 17.76 7 6.53 21 24 4.6 4.43 0.9328571
WRB 76.49 36.43 2.56 8.81 21.61 25.66 0.04 7.93 3272 6.65 3.95 27 4.1 2.55 1.25 0.593985
wu 25.15 9.11 11 217 16.93 6.57 0.01 1.59 26.68 21 1.85 1 11 1 0.85 0.8809524
WY 3684 17.77 202 263 849 13.08 0.1 2559 277 51 455 22 24 27 243 0.8921569
XEL 66.79 2458 271 5.68 17.22 1156 0.02 522 4555 16 425 3 32 14 125 0923913

* denotes the difference between starting close with high and low prices (red and purple colored). ** denotes the

difference between beginning close to close low and close high (green and yellow colored).
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Appendix B

CTSH Short&Long Graph CTSH Short&Long Percentage Level
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Figure A1. Volatility analysis CTSY and Straddle payoff chart. The red bars below mean the daily
volatility calculated as a percentage change from the previous day’s high and low. Purple and yellow
bars show current volatility levels. Source: Interactive Brokers.
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CVS Short&Long Graph
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Figure A2. Volatility analysis CVS and Straddle payoff chart. The red bars below mean the daily
volatility calculated as a percentage change from the previous day’s high and low. Purple and yellow
bars show current volatility levels. Source: Interactive Brokers.
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EIX Short&Long Graph
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Figure A3. Volatility analysis EIX and Straddle payoff chart. The red bars below mean the daily

volatility calculated as a percentage change from the previous day’s high and low. Purple and yellow
bars show current volatility levels. Source: Interactive Brokers.
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KO Short&Long Graph
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Figure A4. Volatility analysis KO and Straddle payoff chart. The red bars below mean the daily
volatility calculated as a percentage change from the previous day’s high and low. Purple and yellow
bars show current volatility levels. Source: Interactive Brokers.
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NEM Short&Long Graph NEM Short&Long Percentage Level
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Figure A5. Volatility analysis NEM and Straddle payoff chart. The red bars below mean the daily
volatility calculated as a percentage change from the previous day’s high and low. Purple and yellow

bars show current volatility levels. Source: Interactive Brokers.
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VFC Short&Long Graph
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Figure A6. Volatility analysis VFC and Straddle payoff chart. The red bars below mean the daily
volatility calculated as a percentage change from the previous day’s high and low. Purple and yellow
bars show current volatility levels. Source: Interactive Brokers.
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MKC Short&Long Graph MKC Short&Long Percentage Level
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Figure A7. Volatility analysis MKC and Straddle payoff chart. The red bars below mean the daily
volatility calculated as a percentage change from the previous day’s high and low. Purple and yellow
bars show current volatility levels. Source: Interactive Brokers.
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