Brainteaser 
Problem:
You have 100 coins laying flat on a table, each with a head side and a tail side. 20 of them are heads up, 80 are tails up. You can't feel, see or in any other way find out which side of a coin is up. Split the coins into two piles such that there are the same number of heads in each pile.

Hint: You can flip as many coins as you want


Bitcoin had a good week, appreciating roughly $1000 over the past week. Possible causes include upcoming technological changes in cryptocurrencies and long-term resiliency to regulatory pressure.
Doubts raised about Saudi Aramco IPO on Western exchanges due to compliance and transparency issues. 
Washington policy changes – tax reform possibility and Obamacare subsidies put into question. 
Market Update
Week in Review 


Intro to Quant Investing	



Employ a lot of techniques from mathematics, statistics, and computer science to search for, ‘backtest’, and optimize financial investments; theses are still grounded on fundamental ideas however.

A few strategies that we use: mean reversion, momentum, factor modeling, systematic volatility selling
Quant Investing
What is Quant Investing?	 


Idea that asset prices will ‘even out’ over time

If something is overpriced for an extended amount of time, it is a good opportunity to sell. Or if it is underpriced for an extended amount of time, it is a good opportunity to buy

Can be captured with pairs trades 
Take two related securities, which have had a historical spread-level or ratio
When spread / ratios deviate too far from historical-levels, short the overpriced security and buy the underpriced security
Quant Investing
Mean Reversion	 


Idea that ‘winners’, stocks that have done well, will continue to do well. And vice-versa, ‘losers’, those that have done poorly, will continue to do poorly

Seems very simple but many quant funds and asset managers (most notably AQR) support the existence of momentum and even use strategies that boils down to longing ‘winners’ and shorting ‘losers’.

Quant Investing
Momentum	 


‘Factors’ are characteristics that relate a group of securities, which are important in explaining their returns and risks

Some of the most popular factors: 
Value – cheap stocks are better than overpriced ones
Low Size – smaller companies better than larger ones
Low Volatility – companies with less volatile share prices better
Momentum

These are just examples of factors for equities, but there are factors for currencies, commodities, credit, etc.




Quant Investing
Factor Models: What is a ‘Factor’	 


Actual factor models use specific factor values to pick investments
e.g. a higher 'momentum factor score' for stock x implies it is a better investment
There are a few ways to come up with the factor scores themselves
One metric for each factor, e.g. EV/EBITDA -> Profitability
Multiple metrics + dimensionality reduction 
As well as a few ways to select assets based on the factor scores
Weighing factors & ranking among them
Long top basket, short bottom basket
Forecasting returns based on factors




Quant Investing
Factor Modeling	 


Quant Investing
Rank the stocks s based on the sum of their scores in each factor






Then long the 20 highest-ranked stocks, short the 20 lowest-ranked  
Factor Modeling – ranking method example	 



Selling volatility can be done at a market level through products like VIX futures or calls/puts on indices, as well as for individual equities. Both strategies are lucrative in the long run but may suffer sharp drawdowns in the short term. 

Back-testing helps manage risk levels and optimize for ideal situations to enter the trade. 

Quant Investing
Volatility Selling	 


Brainstorm ideas by looking at past research and analyzing data
Build models / strategies for these ideas
Backtest the strategies and assess performance
Apply novel techniques to optimize / improve strategies, then repeat 3
If strategy performs well, start trading it ‘forward’



Quant Investing
Steps of the Process	 


Assume you have a strategy to trade some security that is grounded on some fundamental ideas. Before you can use the strategy on your own PA, you want to know how well the strategy performed in the past = backtesting

Basically take historical data, test strategy over it, then assess performance

Things to keep in mind: In-Sample and Out-of-Sample, OVERFITTING





Quant Investing
What is Backtesting? 	 


Average returns
Volatility of returns (measured in standard deviation)
Sharpe Ratio:  
 - mean portfolio return
 - risk-free return
 - std. dev. of portfolio returns
Histogram of returns to look at its shape 
Skewness
Kurtosis
Max Drawdowns
Equity Curve




Quant Investing
How to assess performance?


Quant Investing
Example

	Summary Statistics	
	Sharpe	1.146
	Annualized Returns
(w/o Transaction Costs)	11.29%
	Max Drawdown	-11.46%
	Skewness	4.5411



High frequency trading 
Latency arbitrage 
Front running 

Volatility Modeling

Data Science 
Funds have access to and analyze TONS of data (numerical, text-based, imager and more) to help guide investment decisions
Unsurprisingly, a bulk of the data analysis is done by employing machine learning techniques
Examples: emails; social network data; credit card transactions; satellite images



Quant Investing
What are industry players / real-world Quant hedge funds doing?


Quant Investing
Famous Quants












Previous
Mean Reversion on Commodity Pairs 
VIX Regression
Equity Factor Model that uses Principal Component Analysis for Factor Creation
Systematic volatility-skew selling

Current
Use of Machine Learning and Statistical Inference techniques (Neural Networks, Support Vector Machines, Bayesian Inference) for return prediction 
Volatility trades
Research into topics that interest current members





Quant Investing
Projects in Quant Portfolio


No General Meeting Next week – Stern Spirit Week!
Come out to pie Sashank in the face (Monday common hour)

UBS Machine Learning Challenge
October 24th kick-off event at 12pm, KMC 4-110
Teams of 1 – 5 students
More details in our next email
Announcements
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