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Problem Definition

* Problem Definition

« Options investment strategies that are rigorously modeled are usually
proprietary and are the efforts of many resources
— Determine an optimal options investment strategy
— Balance aggressive investment against catastrophic loss

* Sponsor’s Primary Objectives

« Extend the efforts of Fall 2009 and Spring 2010 project teams to
develop a more realistic simulated trading process

« Develop an analytical model to predict the risk reward ratio of an
Investment strategy and validate the strategy with our simulated
trading process using real data

» Submit technical paper for publication
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Options Trading Clarification

» We are not trading stocks or other commaodities

 Effectively selling insurance on price changes
of one commodity, the E-mini S&P

e 1.e. gambling
» Always buy back the option on expiration

» Useful tool for other traders to hedge against
losses in other commodities
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Methodology and Technical Approach

Extend existing Java simulated trading process GUI
» Implement a more user-friendly front-end interface

Improve existing simulated trading process:
* Enumerate to find optimal Short Strangle Strategy

« Use and improve realistic assumptions to prune search space
— Model slippage as a function of size of trades
— Use premium range as a parameter instead of strike price and put/call range
— Reduce trade size when too large for market to handle
« Use Kelly Criterion to determine optimal fractional allocation of investment
— Marginal requirement on investment

Implement performance prediction model(s) and recommend the optimal strategy
with highest estimated profit

» Estimate the distribution of asset prices at options expiration using Geometric Brownian
Motion model

» Estimate profit potential against feasible strategies using expected value of the asset price
then select best strategy
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Task Breakdown

« Modify simulated trading process to use more realistic assumptions
« Use Bear-Call/Bull-Put spread options strategy instead of stop-loss orders
 Investigate and implement models for slippage

« Determine optimum fractional allocation of current fund balance for writing
new options contracts

« Use premium (5-25 points) instead of strike prices to parameterize writing
strategies

* Improve front-end user-interface (Ul)
 Allow user to more easily modify and prune trading strategy parameters

* Implement, analyze and validate a performance prediction model to
recommend the optimal investment strategy that maximizes expected

profit
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Options Trading Scenario
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« Original trading strategy using stop loss order

 Seller charges premium for selling option

« If Index price crosses stop loss, option is immediately bought back
« Option is also bought back on expiration date

* Profit is initial premium minus the payment when options ““stops out” or
expire
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Spread Options Strategies

 Bear Call Bull Put

« Combination of four contracts
— Two contracts includes a short strangle strategy
— Other two include a long strangle

» Most Profitable when index price remains within range short
strangle strike prices — max profit is the total premium
associated with these strike prices

* Long strangle caps risk to the total associated premiums
* Replaces stop-loss orders
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Profit Spread lllustrated

Bear Call Bull Put Profit Spread

=== Payoff + Premium
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Prediction Model Status

* We will implement our prediction model in Excel

Simulate the asset price at options expiration using
Geometric Brownian Motion model

— This i1s more convenient to test in Excel/Simulink before
Implementation in software

Determine strike price using the Black-Scholes Model
with specific premium and other parameters
— Use the simulated asset price to determine profit at expiration

Using a Monte-Carlo simulation we can find the expected
profit for a given strategy

We will analyze the performance of our prediction model
for each month and option expiration date
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Geometric Brownian Motion
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Software Development Status

 Improved simulation speed

 Resulted in approximately 14N x faster simulation
— N is the number of PC cores and processors

 Trading simulation front-end Ul complete
» New trading strategy implemented

 Purchased and currently incorporating S&P 500
Futures data into trading simulation

e Previous team used S&P 500 Index data as a substitute
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Trading Simulation Front-End Ul

[ 11PG : Optimal E-Mini S&P Optio

File Help

Strategy Analysis

Spring 2010 Strategy | Spring 2011 Strategy

Input Data Directory: |, /data/finputy/ Browse...

Put Option Ranges:

Trading Year: Min: -50

Min:

Call Option Ranges:
Trading Days to Expiration: Min: 5 Max: 50
15 Man: 80 =

Min:

Strike Value Increment:

Initial Investment Amount: $1,000,000

Stop-oss Values: [5, 10, 15, 20, 25, 30, 35, 40, 4¢
Required Margin: £5,000
Max Volatilities: [30, 40, 50, null]

Ruin Fraction: 0.50

Strategy Output Directory:

.fdatafoutput/ Browse...

Cutput Filename Prefix: strangleReturns Run Trading Simulation

Status : Edit Selected Trading Strategy or Load Trading Results for Analysis
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Progress Management

o F“"”“me Duration | Start ‘ Finish Feb20  Feb2r  Marg War13  Mar20 W27 May1  Maye 1
s[T 5 Fls[T 5 wlFls|T[T[s8 Tl [m[w[F
1 Management 70 days Mon 1i31/11 Fri 511
2 Meetings 69 days Tue 21111 Fri 56111 5 %
3 |E Team Meetings 69 days| Tue 211111 Fri 5811
4 [ Sponsor Meetings 46 days, Fri 2/4/11 Fri 4/8i11
s || Advisor Meetings 5 days| Fri41511  Thu 42111 %
L3 Personal Activity Logs 70 days| Mon 1731711 Fri 5/6/11
7| Problem Definition and Scope 9days| Mon 13111 Thu 21011 ;
5 | Problem Definttion and Scope Prep Sdays| Mon1/31/11  Thu 210/
s |E Problem Definition Due 1day  Thu 23 Thu 21311 & 23
10 [E Problem Defintion and Scope Due 1day Thu 21011  Thu2M0i11 210
1" Project Proposal 5 days Fri2111M11  Thu 24711
12 Project Proposal Prep 5 days| Fri2f1M1 Thu 21711
13 |[E Project Proposal Due 1day Thu217/11  Thu2M7H1 @ 7
14 Progress Reports 30 days Fri 211811 Thu 3/3111
15 Progress Report #1 15 days Fri 211811 Thu 310i11 i
18 Progress Report #1 Prep 1Bdays  Fri218M1  Thu 3HOAA o
17 |E Progress Report #1 Due 1day Thu3M0/11  Thu 310M1 4 3‘110
18 Progress Report #2 15 days Fri 311141 Thu 3/3111 3
19 Progress Report #2 Prep 15 days| Fri3M1M1 Thu 331411
20 = Progress Report #2 Due 1day  Thu331/11  Thu 33111
21 Final Report 22 days Fri 4/1/11 Mon 5/2111
22 Final Report Prep 22 days| Frid4ni Mon 52111
23 [ Final Report Due 1 day!| Mon 5/2/11 Mon S/2/11)
24 Project Website 25 days Fri 411111 Thu 5/5111
25 Project Website Prep 25 days Fri&/1/11 Thu 5/5/11
26 |EH Project Website Due 1 day| Thu S/5/11 Thu S/511
27 Final Presentation 26 days Fri 4/1/11 Fri 5/6/11
28 Final Presentation Prep 26 days Fri 411 Fri 5611
29 = Dry Run #1 1day Thu4/28/11  Thu 42811
30 |= Dry Run #2 1day ThuSEM1 Thu S
31 &= Final Presentation 1 day| Frissi1 Fri 5/6/11)
2 Research 40 days? Mon 1/3111 Fri 3/25111 ‘3 L2
| 33 | Background 40 days? Mon 131111 Fri 312511 x =
E3 Financial Investing 20days| Mon 13111 Fri2/25M1 1
3 Options Trading Z0days| Mon 1311 FriZi s e ——
% Short Strangle Strateay 20days|  Mon271  Fridai 1
ER Spread Options Strategies 1Bdays?  FA2ABM1  FrAdIIM] e
ER Performance Prediction Models 20days  Mon 2/28/11 Fri3/2si11 ﬁ
39 Review Previous Projects’ Efforts 20 days| Mon 1431111 Fri2/2511
Review Previous Project's Software 20 days Mon 277111 Fri 3/4i11
Modeling and Simulation 5days  Mon 2711 Fri422i11 & : : : %
Technical Approach 15 days|  Mon 277111 Fri 2/25/11 ﬁ
Model Developtment 15days  Mon 2/21/11 Fri 31111
Software Development 45days Mon 212141 Fri4/22i11 X = = 2
Improve Simulation Runtime 10 days| Mon 221111 Fri 341 ﬁ
Improve Ul Front End 15 days| Mon 2721711 Fri 3111
Make Assumption More Realistic 20 days Mon 2/28/11 Fri 3/25011 ¥ = L
Parameterize Strategies by Premium 10 days| Mon 2/28/11 Fri3r11 ﬁ
Implement Slippage Wode! 10 days|  Mon 3711 Fri3/1ain [— ]
Implement Spread Options Strategies 10 days| Mon 3/14/11 Fri 3/25/11 —
Implement Kelly Crierion 10days  Mon 31411 Friazsi e
Implement Prediction Model{s) 25days  Mon 321111 Fri 4/2211
Analysis 52 days Mon 2/21/11 Tue 5/3/11 5 L2
Input Data Analysis 10dsys  Mon 22111 Fri 30411 [=———
Model Analysis 20 days  Mon 221/11 Fri 311811
Results Analysis 40 days Mon 22811 Fri 4722114 : :
Post-processing 40 days| Mon 2/28/11 Fri 4/22/11
Visual Analysis in Ul 35 days, Mon 37111 Fri 4/22i11
Compare to Previous Year's Results 15 days| Mon 37111 Fri 3/25/11
Validate New Resulis 25 days| Mon 32111 Fri 4/22i11
Recommendations 12 days| Mon 4/138/11 Tue S/3111




Future Tasking

» Develop prior for initial Kelly fraction
« Implement Slippage Model in Trading Simulation

* Performance Prediction Model

* Implement prediction model component in Excel and recommend best
trading strategy

* Analysis
« Compare new trading strategy results against previous projects

 Test prediction model with historical data and compare with actual
future data
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Issues and Concerns

* May not complete Performance Prediction
Model component in time to fold into Trading
Simulation User-Interface.
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