3/5/2018 Investment Banking


Math 107 Final Project II

Option 2

Investment Banking
Project Overview
The Problem:  One of the primary responsibilities of financial advisors is to help their clientele in developing a stock portfolio in which the returns are maximized and risk is minimized.  You will need to develop an algorithm that will provide good estimates for stock return and use these estimates to build an optimal portfolio.

Areas of Application:

· Probability and statistics

· Algebraic Modeling
Background Information & Assumptions:

Harry M. Markowitz developed the subject known as Modern Portfolio Theory in the 1950’s.  Markowitz built an objective function that combines maximum return and minimum risk.  He defined risk as standard deviation in return and defined as efficient a portfolio that maximized return for a given level of risk.  

One of the reasons that this type of information is important to stock brokerage houses is that they can use this information to assist in purchasing stocks.  
Question 1
To create and study investment portfolios, you will need to gather at least one year’s worth of daily closing prices for at least five stocks using Yahoo Finance.  

To gather this data, go to yahoo.com and click the Finance link at the left.  Enter a company’s stock ticker symbol (the two- to four-letter abbreviation that is used to represent the stock, for example DIS is Disney Corp.) and click “Go”.  On the next page, click the link for “Historical Prices.”  Use the “Set Date Range” box to choose a recent one-year period, and click “Get Prices”.  Price data will appear sorted by date.  At the bottom of the page, click “Download to Spreadsheet.”  Save the spreadsheet to your computer as an .xls file.  For the analysis that follows, the price data must be sorted in ascending order by date.  To do so, select the price data and click “Sort” under the “Data” menu.

Repeat this process until you have gathered daily price data for at least five different stocks.  
Question 2

With each set of prices, perform the following calculations:

· Compute the daily return for each day.  Daily return is calculated using the following formula:
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· Compute the annualized return for each stock.  That is, use the formula
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· On the same coordinate plane, graph the daily closing price of each stock as a function of the date.  
Question 3
Correlation coefficients:
The correlation coefficient between two variables is a statistic that measures the strength of the linear relationship between them, on a unitless scale of -1 to +1. That is, it measures the extent to which a linear model can be used to predict the deviation of one variable from its mean given knowledge of the other's deviation from its mean at the same point in time.

The Line of Best Fit:

The lines of best fit summarize the behavior of the stock prices over the course of the time period studied.  The slope of the line indicates the magnitude of the stock’s change in price.  The size of the correlation indicates how well a linear model approximates the fluctuation in stock prices (the closer the value of the correlation coefficient to 1, the better the linear fit).  Stocks that fluctuate a great deal and have lower correlations could be considered “risky” investments.

· Use your calculator app to find the equation for the line of best fit for to each company’s stock prices, and find the correlation coefficient.  
· Comment on the meaning of the line of best fit and the correlation coefficient in the context of stocks and investing.  Which of your stocks seems that it would earn the greatest return on an investment?  Which investment seems the riskiest and has the greatest fluctuation in price?  Explain.
Note: 

· “Zero” on the horizontal axis can be defined to be the first date studied: July 29, 2004

· To add a line of best fit to a graph using Excel: Right click the plot and click “Add Trendline.”  Under “Trend/Regression type,” select “Linear.”  Under the “Options” tab, click the checkboxes for “Display equation on chart” and “Display R-squared value on chart.”  Click “OK” to display the line, its equation, and the R-squared value (the coefficient of determination) below the equation.
Question 4
Economists have developed mathematical models that reduce the guesswork and subjectivity of choosing a portfolio of investments.  The first and most influential mathematical approach to investing was published by Harold M. Markowitz in 1952.  Markowitz’s paper focused on finding efficient portfolios, which have the maximum possible expected return for a given level of risk.  This investment approach formed the foundation the subject known as Modern Portfolio Theory.

Using the stock data you have gathered, you will now prepare simple stock portfolios based on your data.  For each portfolio in the list below, perform the following tasks:
· Compute the expected return of your portfolio using the annualized return of each stock in the portfolio.

· Comment on your results.  Is this particular portfolio efficient – does it provide a high return at low risk?
Portfolios:

1. From your group of stocks, choose the one with the highest annualized return.  Invest $1000 in this stock.
2. Invest $200 in each of your five stocks.  (If you have gathered data for more than five stocks, invest in five stocks of your choice.)

3. Initially, invest $200 in each of your five stocks.  Halfway through the one-year period, evaluate the performance of each stock so far and rebalance your portfolio.  That is, change the amount of money invested in each stock in the hopes of achieving a higher return.
4. Distribute a $1000 investment among your stocks according to your own choosing.
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