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Data (from Yahoo Finance)

 1. Historical Data–Model  2. Beta–Decision Making

Web scraping package: urllib Web scraping package: beautiful soap

 3. Industrial Sector–Decision Making



Model (LSTM) 
 1. Long short-term memory (LSTM) is an artificial neural network used in the fields of artificial intelligence and deep learning.
 
 2. Strong prediction power especially with a long-term data sequence.

3. From ARIMA to LSTM: LSTM model can train time series data with multiple features with more accuracy.

Parameters: 

(1) Same parameters for all assets at first; 

(2) Find best parameters for assets with large error.



Model (LSTM) 
 Inputs:
 
 
 
  

Transform data into same scale:

 Outputs:
 
 
 
  

The model is not good at predicting cryptocurrency.



Optimization Objective function  

● Finally choose maximizing based on sharpe ratio to take both risk and return into account.
● Due to limitation of free Gurobi package, convert xi to positive value to reduce number of 

variables.
● Convert optimization result back to original sign based on predicted return rate.



Optimization Constraints
● Make sure sum of weights equals to 1

● Limit maximum weight for each asset

● Constrain total  risk level by standard 

deviation

● Ignore cryptocurrency to avoid too much 

volatility 

● Hedging between stocks and ETF based 

on different sectors and beta values.



Back test on return rate
 We plan to conduct back test with the historical data of last 2 years.

For each week, we calculate both the return rate with our predicted portfolio, based on the 
LSTM and Optimization model, and the return rate with a random portfolio.

portfolio return rate

Back test for last 2 years

Random                       Strategy



Decision Making

● Method 1: Recent industrial trend + Predicted Return

 Input: Predicted Assets’ Ranking and Return 

Recent industrial trend Predicted Return Decision Total Proportion

↑ ↑ Large Long 40%

↑ ↓ Small Short 10%

↓ ↑ Small Long 10%

↓ ↓ Large Short 40%

 The total proportion is distributed evenly across the assets within each category



Decision Making
● Method 2: Recent industrial trend + Predicted Return + Market Trend Prediction

An modification method of Method 1 that adjust the total proportion of Long/short with the 
market trend expectation. Market trend insights gained by actively read and sense from:

➔ News on future Fed reserve announcement
➔ News on Earning announcement
➔ Yahoo finance Investment idea, stock market news
➔ Various opinions from WeChat investment groups

● Method 3: Optimization + Market Trend Prediction

➔ Limited by rounds of weeks, we got poor performance for this methods

 Method 2 works best 



Learning
● Stock market has too many undetermined factors which make it difficult to predict, entire or 

specific sectors may be affected by breaking news and jeopardize normal predictions.

● Predicting the market trends could be helpful in determining the trading strategies but it 

requires a closer trace of news.

● There are lots of existing factors (like beta value) and/or models (like Boosting or Deep 

Learning models) to help us create our portfolio, and we can build our own investment 

pipeline based on them.

● Trust your model even a kind of surprise result is showing, but also remind of the risk and 

avoid extreme decision.



Q&A



Thank you!


