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Developing & Testing Your Own Stock Screen

Context for this module

This module is taken from an introductory undergraduate course in investments and has student teams create their own stock screen using a computer database containing financial information for approximately 9,000 publicly traded companies.  Students must develop criteria to screen the database for high potential stocks as of a given past date and then test to see how these stocks would have done after the historical purchase date.  Stock screening is one of six modules in the course.  The other five are equity analysis, fixed income securities, options/futures, mutual funds/exchange-traded funds, and portfolio theory.  

1.  What are the goals and objectives of this lesson?

This module is useful for students interested in careers in investments, especially as an equity analyst.  Stock screening is a valuable starting point in stock selection, but it is important to emphasize the need for further fundamental analysis of each stock.  After completing the module, students should be able to:

a. Identify stock characteristics that have historically led to high-performance.

b. Identify screening criteria that are invalid or illogical.

c. Optimize a back-tested stock screen.

2.  Give a brief description of the pre-class preparation.

In addition to assigned reading for this module, students must also individually work through a tutorial that I developed to help them understand how to screen and back-test a screen using the stock database.  Their work with the tutorial is not graded, but the students understand that doing well on the RAT and the team application activity is dependent upon working through the tutorial carefully.  The tutorial is included in this document at the end of the instructions for the team application activity.

3.  Show the readiness assurance tool (RAT).

Below is a ten-question RAT with the answer key.  

4.  Show the application exercises and how the answers will be managed by the teacher/facilitator of the TBL session.

The instructions for the team application activity are at the end of this document.  Below is a summary of how this activity adheres to the four Ss:  

Significant problem: This activity provides students with hands-on experience screening a stock database.  They not only learn the technique for screening and back-testing the screen to optimize it, but they also get to work with the type of data that practitioners use.  This problem is also significant in that students could test endless combinations of criteria in order to optimize their screen.  There is no correct answer, only the highest return-to-risk ratio in the class and comparisons to what other teams have done in previous semesters.

Same problem:  All teams are trying to optimize a stock screen using the same database so that they can compare results (screening criteria) to the other teams.

Specific choice:  Each team will be reporting the screening criteria which they hope will lead to the highest return-to-risk ratio of any team in the class.

Simultaneous report:  After using their computers to develop and test their screening criteria, each team writes its best set of criteria on an anonymous poster to hand in to the instructor at the deadline. The instructor tapes these posters to the classroom walls for a gallery walk.  Teams are trying to identify invalid and illogical criteria, and they are voting for the screen (other than their own) which they believe will result in the highest return-to-risk ratio.  A classroom discussion follows where teams have to justify their choice and explain any invalid or illogical criteria they found.

5.  Describe any other aspects of the module or the course you find relevant (e.g. course content, peer evaluation, grading, appeals process, facilitator notes.)

Appeals Process: Students can appeal an incorrect answer on the tRAT.  I use the appeals process as explained in the Michaelsen, Knight, and Fink book (2004).

Peer Evaluation: Students do peer evaluation twice during the 13-week semester, once during Week 5 and then again at the end of the course.  The Week 5 evaluation is not included in the course grade, but is designed to give each student performance feedback from the team and to give each student practice in providing constructive criticism.  Students answer two questions for each teammate and him or herself: 

     What has been Teammate X’s most significant contribution to the team?

     In what way could Teammate X most improve his or her contribution to the team?  

This feedback is given to each student without revealing the name of the evaluator.  Students lose points if they do not hand in an evaluation for each teammate, or if they do not make a serious attempt at providing constructive criticism.  There is no quantitative part to this first peer evaluation.

At the end of the course, students answer the same two questions plus a question on if and how the teammate has improved between the two evaluations.  In addition each student must divide up a point total (10 points times the number of teammates, excluding the evaluator) among the teammates with the requirement that the same number of points cannot be given to every teammate (at a minimum, one teammate must receive a 9 while another one receives an 11).  These points are included in the final course grade.
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1.  The primary purpose of creating a stock screen from a stock database is

      A.  to remove bias and emotion from the stock selection process.

      B.  to identify stocks characteristics which have historically proven to be successful.

      C.  to provide a starting point for further analysis of the stocks on the screened list.

      D.  to gain an appreciation for the fact that one or two excellent stocks can overcome a number of   

            mediocre or poor stocks.

2.  The Stock Investor Pro database includes pre-defined stock screens based on the screening principles of well-known investors.  Which one of the following statements about these screens is FALSE?

      A.  The creators of the database developed the screens by reading books about the investor’s style. 

      B.  These pre-defined screens have been tested over many years, so the resulting stocks should be    

             purchased without further analysis in order to remove bias from the selection process. 

      C.  The screens are tested over many years by running them monthly and adjusting the stock holdings 

             each month.

      D.  Cash dividends are not included in the returns from testing the pre-defined screens.

3.  Which of the following statements best summarizes O’Shaughnessy’s Cornerstone Growth Strategy?

      A.  Select stocks with strong earnings growth, but don’t pay too much for them (low price-to- 

            sales ratio).

      B.  Select values stocks (low price-to-sales ratio) of large companies (market capitalization > 

            $150).

      C.  Select a well-diversified portfolio (50 companies) of large company (market capitalization 

            > $150) value stocks (low price-to-sales ratio). 

      D.  Select stocks that the market likes (rising price), but don’t pay too much for them (low 

            price-to-sales ratio).

4.  Related to screening a stock database, which one of the following statements is FALSE?

      A.  Back-testing means that you assume you are at some date in history with no knowledge of   

             the future.  Screen the database as of that date and see how the selected stocks would 

             have done in the future.

      B.  Survivor bias results from the fact that a stock database includes companies that existed in 

             the past, but went out of business.
      C.  Including a minimum liquidity criterion in a screen is important because there are many 

             stocks in the database that cannot be bought or sold at a fair price. 

      D.  All valuation criteria must include the purchase price of the stock.

5.  The annual rate of return of a portfolio can be calculated by adding up the annual return for each stocks in the portfolio and dividing by the number of stocks in the portfolio.  This simple method can be used only if a certain assumption is true.  Which one of the following assumptions must be true?

      A.  All of the stocks are purchased at the same time.

      B.  None of the stocks can have a negative annual return. 

      C.  An equal dollar amount is invested in each stock.
      D.  All of the stocks are sold at the same time

6.  Maximizing the historical annualized rate of return through back-testing would seem to be best way to measure the success of a stock screen because investors want the highest return possible.  Why is it preferable to try to maximize annual return divided by risk (standard deviation of returns) instead?

      A.  Screens that have significant losses on their way to high returns might cause the investor     

            to sell out of fear before the high returns can be realized.

      B.  Risk and return are positively correlated.  Finding high risk stock screens is one way to 

            maximize return.

      C.  Using return divided by risk is required to make apples-to-apples comparisons between 

            stock screens.  

      D.  Including risk in the formula allows one to compare results to published statistics from the 

            Securities and Exchange Commission (SEC).

7. Which of the following statements best summarizes the “ten-bagger concept?”

      A.  A stock (not purchased on margin) can only lose 100% of its cost, but there is no limit to   

            how much it can gain (200%, 500%, 1000%, etc.).

      B.  A low-priced stock that increases in value by ten times its cost or more will make almost 

            any stock portfolio profitable.

      C.  Screening a stock database is the highest-probability way to identify a stock that multiplies 

            in value. 

      D.  Stocks under $10 per share have the best chance of gaining significantly in value.

8.  Assume that you are using the Stock Investor Pro database to test a stock screen as of the date, M13.  One of the following criteria for this test is invalid.  Which one is it?

      A.  P13/P25-1 < .40

      B.  Sales Y1 > Sales Y2

      C.  P13/(Sales Y2/Shares Average Y2) < 1.5

      D.  PE-Average Y3 < 20

9.  Assume that you are using the Stock Investor Pro database to test a stock screen as of the date, M13.  All of the following criteria are valid.  Which one is the LEAST logical?   

      A.  P13 < 5

      B.  P13*Price-Volume M013/21 > 1000

      C.  Return on equity Y2 > 15

      D.  P13/EPS-Continuing Y2 > 90

10.  Assume that the back-testing of your screen results in the following four annual returns: 10%, -20%, 40%, and 30%.  Which of the following formulas correctly calculates the return-to-risk ratio in Excel?

      A.   =((.1*-.2*.4*.3)^(1/4))/STDEV(.1,-.2,.4,.3)

      B.   =((1.1*.8*1.4*1.3)^(1/4)-1)/STDEV(1.1,.8,1.4,1.3)

      C.   =((1.1*.8*1.4*1.3)^(1/4)-1)/STDEV(.1,-.2,.4,.3)

      D.   =((.1*-.2*.4*.3)^(1/4))/STDEV(1.1,.8,1.4,1.3)

Answer Key:  1C     2B     3D     4B     5C     6A     7A     8B      9D      10C
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Developing & Testing Your Own Stock Screen

Overview & Project Objectives
Your team will develop criteria for a stock screen using the Stock Investor Pro (SI) database and then test the screen over four years.  The goal is to maximize the return-to-risk ratio (average annual portfolio return over the four years divided by the standard deviation of those returns).  This project involves reporting only your best screening criteria to the class.  Stock screening is a valuable starting point in stock selection, but it is important to emphasize the need for further fundamental analysis of each screened stock.  After completing this project, you should be able to:

d. Identify stock characteristics that have historically led to high-performance.

e. Identify screening criteria that are invalid or illogical.

f. Optimize a back-tested stock screen.

Detailed Instructions
1.  Each person on your team should work through the tutorial starting on page 3 of this document.  We will discuss this tutorial in class.  Feel free to e-mail questions to me, call or visit during office hours (or set up an appointment for a different time), or ask questions about the tutorial in class.  Working through this tutorial will help you to do well on the RAT and the team application activity itself.

2.  Use the SI database to develop a stock selection screen.  Your goal is to maximize the return-to-risk ratio.  You must have exactly five stocks in your portfolio each year.  This means that one of your criteria must have a variable minimum or maximum parameter to get exactly five stocks.  

3.  Calculate your portfolio return for each of the following four years: 

a. April 30, 1998 (M049) to April 30, 1999 (M037)

b. April 30, 1999 (M037) to April 30, 2000 (M025)

c. April 30, 2000 (M025) to April 30, 2001 (M013)

d. April 30, 2001 (M013) to May 3, 2002 (M001)

Over the first two years, the S&P 500 index rose 31 percent (a bull market).  Over the last two years, the index fell 26 percent (a bear market).  This will allow you to test your system over very different market conditions.     

4.  One of the criteria in your screen must insure that daily dollar trading volume is $100,000 or greater.  Specifically, [Price M049]*[Price-Volume M049]/21>=100 for the first year.  You must change the month number for the three subsequent years.  This criterion cannot be the variable one to get to five stocks.  Liquidity is so important in buying stocks that this criterion is required.

5.  Be sure to avoid using data which didn’t exist at the time the screen would have been run.  The screen is run four times: M049, M037, M025 and M013.  This means that you will have to create more custom data fields than if you were running the screen as of the last date in the database. Violating this requirement is a fatal flaw in doing stock screening research and invalidates your results.

6.  Be sure to show the detailed formula for any custom data field you create.  The reader has no other way of knowing what you did.

7.  Growth rates can only be three years long because there are only three years of data in the database prior to M049 (April 30, 1998).  You can’t use four years of data at M037 just because it exists – you must be consistent between years.

8.  KEEP IT SIMPLE!!!  Remember that you must test your screen over four years, and that it will involve trial-and-error to come up with the best criteria.  Reduce your workload by keeping it simple.  You need some way to identify “good companies” (at least one “quality” criterion), and some other way to make sure that they are reasonably priced (one “valuation” criterion).  Quality and valuation are the two key underlying concepts of most successful screens.  You should also make sure that the stocks have adequate liquidity (the average dollar amount that is traded in a day or month must be high enough).  Some advice: Lower priced companies tend to do better because of the ten-bagger concept.  

9.  Rank the five stocks for each year by purchase price from lowest to highest.  Create a view which includes the company name, industry, the purchase price, the return over the next year, and all other data fields which you screened for.  Export the view to Excel.  Be sure to give a descriptive label to all column headings (For example, don’t label a column as Udef6.)  Calculate the portfolio return for each year (average of the five stocks), the compounded average of the four annual returns, and the standard deviation of the four annual returns.  Finally, divide the four-year compounded average return by the standard deviation to get the return-to-risk ratio.  It is this ratio that you are trying to maximize.  

10.  You will be writing the criteria for your best screen on poster paper that I give you for display to the entire class.  Do not put your team name, or any other identifying information on it.  Each team will analyze the screen of the other teams, identify any invalid or illogical criteria, and vote for the screen most likely to succeed (highest return-to-risk ratio).  
Tutorial to Test a Stock Screen

Introduction
The purpose of this tutorial is to give you some experience using a stock database to test the performance (rate of return) of a stock screen over a two-year period.  The idea is to go back in time and assume today is a particular historical date, and that you have no knowledge of the future beyond that date.  As of that date, you enter specific criteria into the database and screen for the best five stocks out of 8,875 stocks in the Stock Investor Pro database.  You can then check the five stocks to see how they did in the “future”.

In this system, the investor owns stocks for one year (April 30 to April 30) and then reruns the screen to find stocks to buy for the next year and so on.  You will analyze the system over the following two periods: April 30, 2000 to April 30, 2001 and April 30, 2001 to May 3, 2002 (the database you are working with ends on May 3, 2002).

Detailed Instructions (First review the Joys of Stock Picking exercise)

Create six custom data fields – three data fields for each year.  Click on the Custom Field Editor (triangle icon) and maximize the screen.  If you need help, use the Contents part of the Help system to learn about creating your own custom data fields.  The three fields for 2001-02 are:

a. [Price M013]/([Sales Y2]/[Shares Average Y2])

b. [Price M013]*[Price-Volume M013]/21

c. [Price M001]/[Price M013]-1

Note:  Once you have created the data fields for 2001-02, the easiest way to create the other year is to backspace month and year numbers out and type in the new numbers.  You then save the field with a new name.  This is quicker than creating the custom fields from scratch.  

Price M001 is the closing price of the stock on May 3, 2002, the last date in the database.  Price M002 is March 29, 2002 and so forth, counting months backwards.  The earliest price in the database is Price M120, or May 31, 1992.  Sales Y2 are sales for the calendar year 2000 (the first year before the April 30, 2001 buy date), Y3 is 1999, etc.

Field a. is called the price-to-sales ratios, equaling the price on April 30 divided by the latest fiscal year sales per share.  This is a measure of value used to insure that only reasonably priced stocks are purchased.  A price-to-sales ratio of .35 can be thought of as paying $.35 for $1.00 of sales per share.  Your other data fields will use Sales and Shares Average from Year 3 (Y3).  

Field b. is an estimate of the average daily dollar trading volume of the stock during April, 2001.  This is the amount of stock (in dollars, not shares) that exchanged hands on an average day.  High volume is desirable because it is easier to get transactions executed, and usually means a smaller bid-ask spread.  Dividing by 21 converts a monthly number to daily because there are 21 trading days in a month on average.

Field c. is “the future”.  It is calculating the one-year rate of return (April 30 to April 30) for the stock.  You will calculate the five-stock portfolio rate of return from April 30, 2000 to April 30, 2001 and from April 30, 2001 to May 3, 2002. 

Note:  Be careful when counting months back from M001 (May 3, 2002).  As a check figure, the earliest price you need for this assignment is M025 (April 30, 2000). 

Create a screen for each year to find five high-potential stocks out of the 8,875 stocks in the database.  Click on the Screen Editor (funnel icon) and maximize the screen.  If you need help, use the Contents part of the Help system to learn about creating screens.  The screen has five criteria (you will have to change the variables for each of the two years, but the following list is for 2001-02):

a. Exchange    Not equal    Over the counter    [Find it in Company Information]

b. [Price M013] >= 1  ($1.00)

c. [Price M013] <= 3  ($3.00)

d. [Price M013]*[Price--Volume M013]/21 >= 500  ($500,000)

e. [Price M013]/([Sales Y2]/[Shares Average Y2]) <= .35

Use the custom fields you created for Criteria d. and e.  Click on How Many to see how many stocks fulfill all five criteria.  Adjust the .35 in Criterion e. up or down until you have exactly five stocks.  The 500 represents $500,000 of stock changing hands on average each day during April, 2001.  Save as 2001 Screen.  Click Apply. 

Rank the five stocks by purchase price from lowest to highest. Click on Tools in the upper left corner of the screen, then Rank, then the + sign before Prices – Monthly Close, then Price M013 and Ascending, then OK.
Create a view for each year so that your computer screen will show only the fields (columns) that you’re interested in, rather than every field available.  Click on the View Editor (eye glasses) and maximize the screen.  If you need help, use the Contents part of the Help system to learn about creating views. The view has seven fields (you will have to change all of the fields except Company name and Industry to correspond to 2000-01, but the following list is for 2001-02):

a. Company name (find it under Company Information)

b. Industry (Company Information)

c. [Price M013]  (Prices – Monthly Close) 

d. [Price M001]/[Price M013]-1   (Custom Fields)

e. [Price M013]*[Price-Volume M013]/21   (Custom Fields)

f. [Price M013]/([Sales Y2]/[Shares Average Y2])  (Custom Fields)

g. Sales Y2  (Income Statement – Annual) 

Save as 2001 View.  In the upper right corner of the screen, choose 2001 View from the drop-down menu.  Export the view to Excel (refer to Step 6 in the Introductory Exercise for SI if you forgot how to export).

Find the average (mean) of Column D for both years.  Note that Column D is the one-year rate of return for the stocks you selected.  If you put equal dollars into each of the five stocks, the average of Column D would be the rate of return for the portfolio. 

Assume that you also ran the above screen for 1998-99 and 1999-2000, and got 30% and 50% returns for the portfolio, respectively.  Calculate the average annual compounded rate of return for the portfolio over the four-year period.  Use Excel and the following formula =((1+w)*(1+x)*(1+y)*(1+z))^(1/4)-1, where the four variables are the portfolio rates of return for the four years.  Note that we are ignoring any dividends paid on these stocks.  You should get an answer of approximately 111%.  

Use =STDEV( ) to calculate the standard deviation of the four rates of return.  Divide the average return by the standard deviation to get a ratio – the percentage return for one percent of standard deviation, or return-to-risk ratio.  You should get an answer of approximately .8.

