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Data Pre-processing:
Deal with weekends and Holidays
Problem: stock market only operates on weekdays, while cryptocurrencies are 24/7.

Solution: drop the values of weekends & holidays to better calculate and understand rolling 
averages in the upcoming steps

Time Interval: 2022/06/20 ~ 2022/11/18



Weekly Risk-Adjusted Return
1. Get weekly return on daily basis by calculating the percent change of stock price 

between current date and five days ago
2. Get weekly adjusted return by having previous weekly return divided by each stock’s 

standard deviation
3. Calculate rolling average of weekly adjusted return using 5 days window
4. For each day, divide 110 assets’ weekly returns into five quantiles to get a rank
5. Probability under each rank = total frequencies of each rank / total days



Momentum Calculation
1. Assign 1 to positive return and 0 to negative return
2. Calculating average value using 30 days window (30 days to 

generate proper ranking)
3. Get the distribution of the ranks

Final ranking is generated by 
combine the two distribution 
with equal weights.



Use Gurobi to Optimize 
Decision Weights

Select Long Stocks and 
Short Stock

Create Correlation 
Matrix with Selected 

Stocks

Decision Method



Select Long Stocks and Short Stocks

Long : pick up 20 most profitable 
assets that have the highest 
probability of rank 4 and rank 5 
summed up. 

Short : pick up 20 least profitable 
assets that have the highest 
probability of rank 1 and rank 2 
summed up. 



Using Correlation to minimize risk

The more the two assets are negatively correlated, the risk is lower. 

Basing on the correlation between assets-to-long and assets-to-short to select the most negative 
correlations and minimize risk.

X axis : asset-to-long                        y axis: asset-to-short

Initially: manually picked up 10 
pairs of assets with the most 
negative correlation.

Now: improve code and utilize 
the algorithm to select. 



With the portfolio, we used Gurobi to construct two optimization models, one for long and one for short, to find out the weights for 
each asset. 

Objective function: min portfolio_risk = x @ sigma @ x  (covariance matrix)

Constraints: the sum of the weights = assigned weight

 the absolute value of each weight is between 0 and 0.3

Looped to find out the weight for long and weight for short, from long weight = 0.0, short weight = 1.0 to long weight = 0.9, short 
weight = 0.1. Calculated the volatility (the square root of objective function)  and expected return (delta = mean price change). 
Selected the pair that minimizes volatility.

Optimization to Assign weights



Strength: 

Forecasting: included risk-adjusted return, rolling average, and momentum to capture the long-term trend and 
eliminate occasional fluctuations.

Decisions: used correlation to construct the portfolio and minimized risk to find the optimal weights.

Limitations and future improvements: 

Forecasting: include more related data, like sentiment indices.

Decisions: construct optimization model to maximize returns.

Strength and Limitations
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- Market intuitions
- Hedging your positions
- Quantitative modelling methods
- Computer decisions vs. human intuitions

What we have learned
Conclusion



Questions?


