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Setting the Stage: Introductory Problems

1.  A major purpose of this course is to enable you to "manipulate" your work environment and the people within it more effectively.  Is it ethical to "manipulate" your work environment and the people within it?

2.  The following quote is from Managing by Harold Geneen (former CEO of ITT).  Theory G:  You cannot run a business, or anything else, on a theory.  Theories are like those paper hoops I remember from the circuses of my childhood.  They seemed so solid until the clown crashed through them.  Then you realized that they were paper-thin and that there was little left after the event; the illusion was gone.  In more than fifty years in the business world, I must have read hundreds of books and thousands of magazine articles and academic papers on how to manage a successful business.  When I was young, I used to absorb and believe those theories and formulas propounded by professors and consultants.  Their reasoning was always solid and logical, the grains of wisdom true and indisputable, the conclusions inevitable.  But when I reached a position in the corporate hierarchy where I had to make decisions which governed others, I found that none of these theories really worked as advertised.  Fragments here and there were helpful, but not one of those books or theories ever reduced the operation of a business, or even part of one business, to a single formula or an interlocking set of formulas that I could use.

Assess the validity of the following statements:

In the MBA curriculum (and most graduate curricula), the argument can be made that students invest huge amounts of money, time, and effort to learn theories.  Geneen observes that theories are worthless.  Thus, education is a scam.  Students are wasting their time, effort, and money.

3.
a) What is science?


b) What are theories and what do they tell us?


c) What does it mean to say that something is "true?"

      d) In Zen and the Art of Motorcycle Maintenance, Robert Pirsig has written, "It's completely natural to think of Europeans who believed in ghosts as ignorant.  The scientific point of view has wiped out every other view to the point that they all seem primitive, so that if a person today talks about ghosts or spirits he is considered ignorant or maybe nutty.  Oh, the laws of physics and logic . . . the number system . . . the principles of algebraic substitution.  These are ghosts.  We just believe in them so thoroughly that they seem real."  Assess the validity of his statements.

4.  Leverage Points---aspects of a situation to which if you apply your efforts, you will maximize your chances for creating a desired outcome.  Leverage points are causes of the variable of interest.  How to identify:  In a causal box and arrow model, locate the variable of interest.  Typically, it is a behavior or an attitude.  Locate all boxes from which arrows lead to the box containing the variable of interest.  These variables are the leverage points.

a)     Amount = Investment * (1+r)n         

where r is the rate of return and n is the number of years.  What are the leverage points for Amount?
  b) What are the leverage points in the example below and how did Soros make use of one of them.

     From George Soros from "The man who moves markets"  Business Week cover story 8/23/93:  George Soros is the most powerful and successful investor in the world.  As a student of philosophy at the London School of Economics, Soros developed ideas about political systems, society, and human behavior that would engross him for the rest of his life.

     Since closed political systems are inherently unstable, Soros reasoned that he could generate a major change by exerting just a little force.  "Soros constantly chooses those (leverage) points where he can influence with his limited power.  By choosing carefully where and how to step in, he can gain maximum impact.  It's like the stock exchange and knowing at what time to intervene," says Tibor Vamos, a long-time friend of Soros. 

     In the closed Hungarian society, tight control of information, the military, and financial resources gave the rulers power prior to 1989.  One of Soros' cleverest ploys was giving hundreds of photocopiers to Hungarian libraries in the mid-1980s. Up to that time, copying machines had been monitored by secret-service agents to prevent their use by the underground press.  Soros proposed donating the machines in 1985 under the condition that they not be controlled.  The government was eager to accept, because it couldn't afford to buy them with its ever shrinking reserves of hard currency.  Vamos recalls, "After that, the secret service stopped patrolling all copy machines. . . .  It helped the underground press tremendously" in its efforts to overthrow the Hungarian government.

5.
a) What is "fairness?"


b) In a classroom setting, what is "fair?"

6.  In a Risk Management Bulletin dated February 1, 1997, the Director of Rick Management for the University of Houston System presented the following:

Topic:  Physical Damage Coverage for Car Rental

     The State of Texas has state contracts for two rental car agencies, Avis and Advantage.  These contracts are for continental United States travel only.

     These contracts are for a set rate for daily car rental and include liability coverage, free Loss Damage Waiver (L/DW) and unlimited mileage in most locations.  There are exceptions, so please consult the Texas State Travel Directory.

     Liability coverage pays for damage and/or bodily injury sustained by a third party.  L/DW is comprehensive or collision coverage on the rental vehicle.  It pays for any physical damage sustained to the vehicle.

     Neither the State of Texas nor the University of Houston will reimburse for payment for liability coverage on car rental agreements other than Avis or Advantage.  L/DW costs will be reimbursed on other rental car agreements as long as an acceptable exception exists for non-use of Avis or Advantage. This is VERY IMPORTANT because if an employee does not purchase physical damage coverage for a rental vehicle and the vehicle is damaged, the University does not have the insurance coverage to pay for the damage.

     DID YOU KNOW that you can rent a car or van from the UH Physical Plant?  Cars cost $25.00 per day, $.28 per mile and the first 30 miles are free.  Vans cost $30.00 per day, $.36 a mile with the first 30 miles free.

   The bulletin was forwarded to all College of Business Administration faculty and staff by the College Business Manager.

   a)  Assign a grade (A, B, C, D, F) to this writing sample.  

   b) Critique the memo.

   c) Edit the memo to make it more effective. 

Some Generic Types of Decision Strategies

     Many decisions are made in a contingent manner--the process used depends upon the characteristics of the decision making situation and task.  Among the relevant situational characteristics is the type of decision--choice vs. evaluation.  Choices are defined as the choice of one or a small subset of alternatives from a well-defined set of alternatives.  Evaluations focus on one alternative at a time as the decision maker assesses the worth of that alternative.  

     Linear compensatory:  can be described by a linear (no higher order power terms such as squared or cubed) equation.  Select the alternative with the highest score when cue values are plugged into the equation. Being high on one cue compensates for being low on another cue.  Our lens model applications will be linear compensatory models.  
     Conjunctive:  minimum levels set for a group of cues.  All alternatives which are above the minimums set for all cues will be selected.  Also called the multiple hurdle model.   Corresponds to a logical "and"

     Disjunctive:  minimum levels set for a group of cues.  All alternatives which are above one or more of the minimums set the cues will be selected.  Corresponds to a logical "or"

     Lexicographic:  rank order the cues in terms of importance.  Taking the most important cue, select the alternative which is highest on that cue.  If two or more alternatives are tied for highest value for that cue, discard the rest of the alternatives and consider the second most important cue.  Select the alternative which is highest on that cue.  If two or more are tied, keep them and consider the third most important cue.  Continue until only one alternative remains.  Select it.  Related word:  a lexicograph is a dictionary.

Problems

1.  Bob is considering four cars.  Assume that his criteria are color (blue preferred), gas mileage (at 25 mpg), and transmission (automatic).  Which would he select is using a conjunctive decision strategy?  A disjunctive decision strategy?  A lexicographic strategy with order of consideration: transmission, gas mileage, and color?  A linear compensatory (the sum of 30 if blue, 15 if silver, 0 if red or black; 3 times mpg, and 50 for automatic, zero for stick)?

Car           MPG             Color       Transmission

  A            30 mpg           blue         automatic

  B            20 mpg           silver       stick

  C            25 mpg          red           automatic

  D            23 mpg          black        stick

2. An investor is considering the purchase of one of the mutual funds below:

Funds



A
B
C

D

Category
Large Cap Growth
Large Cap Growth
Foreign
      Foreign

Size

$1.4B


$1.2B
$6.7B

$0.6B

5 Year Pre-tax
17%



26.2%
18.9%

8.4%

Return

Risk

Average

Very High
Average

Average


Which fund would be acceptable to her given that she set standards of large cap growth, maximum size $1.5B, pretax return of 10.0% and average or below risk and used:

a) conjunctive decision rule____________________
b) disjunctive decision rule_____________________

c) lexicographic rule (order of consideration is category, risk, size, and return):__________
d) linear compensatory________________________________
Score = 50 (Category: large cap-1; foreign-0) -10 (Size in billions) + 10 (5 yr return) - 50 (Risk: low-1; average-2, high-3; very high-4) 

3. Go to the mutual fund screener (http://money.cnn.com/data/funds/screener/) found at the Money Magazine website.

a) Which of the four generic decision strategies does it use?  

b) How would it be set up (that is, what would it ask you for and how would it make decisions?) if it applied the each of the other three decision strategies?


Lens Model:  Overview

Background

     In the seventeenth century, the French nobleman and social critic La Rouchefoucauld said, "Everybody complains about the badness of his memory, nobody about his judgment."

     Everybody knows what a decision is.  For purposes of this class, we will define a decision as an action taken with the intention of producing favorable outcomes.  A decision is said to be successful if the chosen action brings about outcomes that are at least as good or satisfying as any other action that could have been pursued.  An unsuccessful decision results from one or more decision errors committed when the decision was being deliberated.  For example, choosing I45 for the drive from the Woodlands and being delayed for an hour when Hardy Toll Road is clear would be a decision error.  Decision errors may or may not be preventable.

     Most human learning takes place in uncertain, probabilistic circumstances.  Individuals must learn to function, to adapt, in situations in which the information they have available is not a completely reliable indicator of reality.  It is the individual's task to identify the most useful sources of information and how to combine them in order to maximize adaptation to the environment.  For example, there is no set of wholly reliable rules which one can apply to determine who will be a good friend, to whom to loan money, whom to trust, etc.  Further, since there is a multitude of potential cues which might be useful in making this decision the individual must sort through them, identifying the most useful ones and come to use several of them for making the most effective judgments.
     Robin Hogarth has suggested that uncertainty lies within us, not in the world around us.  Because of inadequacies in a) our levels of knowledge and b) abilities to process information, we use terms such as "uncertain", "random", “probabilistic”, or "chance" to describe events or processes.  Strictly speaking, it is inaccurate to do so because the environment "knows" what it will do.  As such, we must learn to make effective decisions under conditions of limited knowledge and uncertainty.  The lens model informs us about doing so. This is one of the most important concepts in the class.
     Russell Ackoff has observed that the "real people" and academician groups deal with uncertainty in different ways.  "Real people" perceive only two probabilities--zero and one.  Events are either not going to happen or they are going to happen.  Academicians see the world in terms of every probability between zero and one but never in terms of zero and one.  In their view, events are never completely certain because they can always think of ways that what may appear certain may not happen.  For the purposes of this class, we will take the academicians' view.  Although someone may profess to be certain that an event will occur, that does not mean that the probability is 1.00.

     The uncertainty we experience can be represented effectively using the lens model.  The outcome represents an unknown event that the judge would like to predict.  The judgment is an estimate of the outcome by the decision maker.  The judge has decision variables, called cues, available for predicting this event.  Some cues may be more helpful than others, but typically none enable the decision maker to perfectly predict the outcome.  For example, the outcome might be whether it rains today.  The cues might be temperature, wind speed, dew point, and barometric pressure.  Cues are depicted in the middle of the lens model diagram.  The right side of the lens represents the forecaster's judgment whether rain will occur.  The wide arc connecting judgment and outcome represents the achievement index, a relational measure of the forecaster's success or achievement over a series of judgments.  In other words, it is the correlation between the forecaster's judgments and the actual conditions that occur (whether it rains or not).

The Lens Model Diagram

                                                      







     The lens model is an extremely useful tool for analyzing decision situations that involve uncertainty.  It uses inferential statistics (e.g., correlation, regression, mean and standard deviation) to give us four important aids to decision making:

  a) a vocabulary for thinking about and discussing decision making,

  b) measures for assessing accuracy of decisions (for which an outcome is known), and
  c) identification of the source(s) of inaccuracies in decision making and ways to correct them. 

    We will measure decision accuracy using four indices.  Our overall measure of accuracy is the sum of the absolute differences between judgments and outcomes.  To interpret it, divide the sum of the absolute differences by the number of judgments and interpret. The achievement index, judgment mean relative to outcome mean, and judgment standard deviation relative to outcome standard deviation are the other three measures of accuracy. The sum of the absolute differences is the result of the other three measure of accuracy, all of which are independent of one another.  

     To be an accurate judge, make the average of judgments equal to the average of outcomes (match your judgment mean to the outcome mean) and make the spread of your judgments to the spread of the outcome (match standard deviation of judgments to standard deviation of outcome).  For a high achievement index, you must have good cues--cues with a strong correlation to the outcome (high cue validities and high linear outcome predictability), be consistent by using the same decision strategy as you make your judgments (high linear judgmental predictability), and match your use of the cues (cue utilization coefficients) to how the cues relate to the outcome (cue validities).  The linear knowledge coefficient is an overall measure of how well your linear use of the cues matches their linear relationship to the outcome.
Lens Model:  The Five Steps to Making Accurate Judgments

Obtaining a High Achievement Index (indicating a strong relationship between outcome and judgment):  Three Steps

  1.  Use cues that relate to the outcome (examine linear outcome predictability to assess useful of the cues as a group and examine cue validity coefficients to assess usefulness of individual cues).  If the cues as a group appear useless, a) test for nonlinear relationships between cues and outcome or b) drop them and find other, more useful cues.

  2.  Use the cues in the manner in which they relate to the outcome (examine knowledge linear and nonlinear coefficients for assessment of match; compare individual cue utilization coefficients with the corresponding cue validity coefficients to assess how well individual cues were used in a linear fashion).

  3.  Be consistent in the use of your decision strategy (examine linear judgmental predictability coefficient).  If your judgmental predictability is low and you used the cues in primarily a linear fashion, consciously try to be more uniform in your application of your decision strategy.  

Matching Your Frequency Distribution to that of the Outcome:  Two Steps

  4.  Match your judgment mean to the outcome mean. 

  5.  Match your judgment standard deviation to the outcome standard deviation.

Lens Model:  Four Measures of Judgment Accuracy

An Overall Measure of Accuracy

  1.  For an overall assessment of accuracy, examine the sum of the absolute differences (the closer this index is to 0, the more accurate you were).  Divide the sum of absolute differences by the number of judgments to determine the average error that you made.  Use your "common sense" to judge your accuracy from this average error.

Its Three "Independent" Component Measures

  2.  Examine achievement index to assess relational accuracy (the closer it is to 1.00, the more accurate you were.)

  3.  By comparing judgment mean to outcome mean, assess the mean component of distributional accuracy (the closer the two values are, the more accurate you were).

  4.  By comparing judgment standard deviation to the outcome standard deviation, assess the standard deviation component of distributional accuracy (the closer the two values are, the more accurate you were).


Lens Model:  A Step by Step Method for Interpreting


Policy Capturing Results from a Lens Model Analysis
Step 1  Look at sum of absolute differences.  Divide by number of judgments made to determine average error on each judgment.  Use your "common sense" to evaluate accuracy at this level. For example, a judge predicts the daily high temperature for an August week in Houston.  If the sum of the absolute differences is 115, that means the judge had an average error of 15 degrees per day, an extremely high value.  If the sum of the absolute differences was 14, the average error would be 2, a very low value.
Step 2  a) Compare judgment mean and standard deviation to the outcome mean and standard deviation (distributional accuracy) and b) examine the achievement index (relational accuracy).

     Means and Standard Deviations.  If judgment mean is lower (higher) than outcome mean, judgments need to be increased (decreased), on average.  If judgment standard deviation is higher (lower) than the outcome standard deviation, the spread of judgments about the mean needs to decreased (increased).

     Achievement Index.  The achievement index tells us about the relationship of judgments to outcomes in a relative order sense.  To interpret it, examine sign and absolute value.  The sign indicates the direction of relationship (+ sign means direct relationship, - sign indicates inverse relationship).  The absolute value indicates the strength of relationship.  An absolute value which is close to zero indicates a weak relationship.  An absolute value which is close to one indicates a very strong relationship.  It is possible to have a strong, negative achievement index (indicating that cues were probably used in a "backward" fashion).  

     To assess accuracy relative to the potential usefulness of the cues, compare the linear achievement index to the linear outcome predictability (which is an estimate of the upper limit for the achievement index).  If the linear achievement index is far below the linear outcome predictability, the cues are not being used effectively.  The judge should then focus on matching cue utilization coefficients to cue validity coefficients.

     If the nonlinear achievement index is equal to or greater than +.10, one or more of the following is true:

a) the judge is using the cues in a nonlinear fashion which matches the nonlinear relationship of the cues to the outcome,

b) the judge is using cues that are not included in the analysis,

c) the judge is being very lucky, or

d) the judge is reviewing the outcome before making a judgment (cheating).

Step 3  If achievement index is low, examine judgmental predictability, outcome predictability and knowledge linear and nonlinear indices to ascertain cause(s).

     Linear Judgmental Predictability.  If the judgmental predictability is low, the judge was probably inconsistent in the application of their decision strategy during the task.  Because this index does not assess nonlinear usage of cues, a judge who relies heavily upon nonlinear usage of cues may appear inconsistent.

     Linear Outcome Predictability.  If the outcome predictability is low, the cues may not be useful for predicting this outcome.  To improve performance, the decision maker must find new, more useful cues or explore nonlinear relationships between cues and outcome.  The outcome predictability estimates an upper limit for the achievement index.  Because this index does not assess nonlinear relationships between cues and outcomes, a set of cues which has one or more strong nonlinear relationships with the outcome may appear worthless.

     Knowledge (Linear Component) Index.  The knowledge (linear component) index assesses the linear match between cue usage and how the cues relate to the outcome.  The closer that this index is to 1.00, the better linear use of the cues the judge is making.  An index of 0 means that the judge's cue usage is unrelated to how the cues relate to the outcome.  It is possible to use cues in a "backward" fashion and have a negative knowledge index, even one as low as -1.00 which would mean the cues were used in a completely inverse linear fashion to what they should have been used.

     If this index is low, compare cue utilization coefficients to the cue validity coefficients to ascertain where the problem(s) is.  To maximize accuracy, change decision strategy so that cue utilization coefficients match the cue validity coefficients.

     Knowledge (Nonlinear Component) Index.  The knowledge (nonlinear component) index assesses the match between nonlinear cue usage and how the cues relate to the outcome.  The closer that this index is to 1.00, the better nonlinear use of the cues the judge is making.  An index of 0 means that there judge's nonlinear cue usage is unrelated to how the cues relate to the outcome.

Lens Model:  Interpreting a Lens Model Table with One Cue
Sum of absolute differences between outcome and judgment= divide by number of judgments and interpret (then use common sense).

Outcome and Judgment Means---Compare judgment mean to outcome mean.  If it is too low, increase average judgment.  If too high, reduce average judgment.

Outcome and Judgment Standard Deviations---Compare to outcome standard deviation.  If too low, increase spread.  If too high, reduce spread.

Achievement Index---interpret sign (direction) and absolute value (strength).


Achievement Index (linear match)--- compare to cue validity (which in this simple case is equal to linear outcome predictability). If linear achievement index is lower, it can be increased to the cue validity through improved consistency and improved linear cue usage. (In this simple case, linear achievement index is equal to the product of cue validity and cue utilization coefficient.)
 
Achievement Index (nonlinear match)---If over .10, determine whether it is due to luck, cheating, use of an external cue, and/or using the cue in a nonlinear fashion which matches how it relates to the outcome. 
 Linear Outcome Predictability---Because there is only one cue, this is equal to the cue validity. If low, improve by adding new, useful cues.

 Linear Judgmental Predictability--- Because there is only one cue, this is equal to the cue utilization coefficient. If low, improve through greater consistency in using the cue.

 Knowledge

    
Linear match---In this simple case of one cue, knowledge linear match is always equal to one.

    
Nonlinear match ---Ignore.

  Cue Validities and Cue Utilization Coefficients---match cue usage to cue validities in terms of both sign and magnitude.
Lens Model:  Interpretation of Sample Lens Model Table with One Cue
     Our judge is estimating the 2005 per capita income of states using the states’ smartness rank.  The Smartest State designation is awarded on the basis of 21 factors selected from Morgan Quitno's annual reference book, Education State Rankings, 2006–2007. Rates for each of the 21 factors were processed through a formula that measures how a state compares to the national average for a given category. The end result is that the farther below the national average a state’s education ranking is, the lower (and less smart) it ranks. The farther above the national average, the higher (and smarter) a state ranks. Per capita income means how much each individual receives, in monetary terms, of the yearly income generated in the state.  In the table below, the name of the state is in column 1, the state smartness rank in column 2, the judge’s estimate of per capita income (using smartness ranking) is in column 3, and the actual per capita state income is in column 4.
	State
	Smartness Rank
	Judge per capita income  estimates
	Actual per capita incomes

	California
	47
	45000
	37,036

	Georgia
	41
	30000
	31,121

	Iowa
	9
	30000
	32,315

	Maryland
	18
	40000
	41,760

	Missouri
	22
	30000
	  31,899

	New Jersey
	4
	42500
	43,771

	Ohio
	34
	40000
	32,478

	South Carolina
	26
	25000
	28,352

	Vermont
	1
	30000
	33,327

	Wyoming
	19
	23000
	36,778


Analysis of State Per Capita Income


Sum of Absolute Differences between Outcome and Judgments= $44,309
     The judge’s sum of the absolute differences is $44,309 or about $4,431 per state.  In this case it is useful to compare $4,431 to the mean of $35,210.  This is moderately high.

Outcome Mean= $34,883


Judgment Mean= $33,550
     The judgment mean is $33,550 and is lower than the outcome mean of $34,883.  The judge can improve his accuracy by increasing his average judgment by $1,333 per state.

Outcome Standard Deviation= $4,898

Judgment Standard Deviation= $7,668
     The judgment standard deviation is $7,668 and the outcome standard deviation is $4,898.  The spread is too large. In other words, the judge’s judgments are too far from his mean.  To be more accurate, he needs to decrease the spread of his judgments.
Achievement Index= Linear Match Component (-,063) + Nonlinear Match Component (0.691)= 0.602

     The achievement index is high at .602.  Compared to the absolute value of cue validity of -.305, this seems very good.  However, when we break the achievement index into linear and nonlinear components, we see that the linear achievement index is -.063 which is far below the cue validity coefficient.  This means that the judge can substantially increase his already high achievement index by using the cue more effectively.  The nonlinear achievement index is .691 which is above the .10 cutoff we use for interpretation.  Because it is over .10, we consider the following alternatives: the judge cheated, he was lucky, cues were use in a nonlinear and appropriate fashion, or he used an effective cue which was not included in the analysis.  When interviewed and presented with the four options, the judge stated that he considered what he knew about state incomes, that California and New Jersey would be very high. Thus he relied on the additional cue- “memory of state wealth.”  The judge should continue using this powerful cue in the future and fine tune his use of the other cues.
Cue Validity Coefficient = -.30



Cue Utilization Coefficient = .212

     The judge did not use the cue effectively.  The direction is reversed.  The judge should use the cue inversely as opposed to a direct manner.  The emphasis (absolute value) should be increased from .212 to .30. The judge emphasized his memory of state wealth over the cue of smartness ranking.
Lens Model:  Interpreting a Lens Model Table with Two or More Cues
Sum of absolute differences between outcome and judgment= divide by number of judgments and interpret (then use common sense).

Outcome and Judgment Means---Compare judgment mean to outcome mean.  If it is too low, increase average judgment.  If too high, reduce average judgment.

Outcome and Judgment Standard Deviations---Compare to outcome standard deviation.  If too low, increase spread.  If too high, reduce spread.

Achievement Index---interpret sign (direction) and absolute value (strength).


Achievement Index (linear match)--- compare to linear outcome predictability. If linear achievement index is lower, it can be increased to the linear outcome predictability through improved consistency and improved linear cue usage.

 
Achievement Index (nonlinear match)---If over .10, determine whether it is due to luck, cheating, use of an external cue, and/or using cues in a nonlinear fashion which matches how they relate to the outcome.

 Linear Outcome Predictability---If low, improve by adding new, useful cues.

 Linear Judgmental Predictability---If low, improve through greater consistency.

 Knowledge

    
Linear match---If low, increase by improving match between cue usage and how cues relate to outcome.

    
Nonlinear match ---Ignore.

  Cue Validities and Cue Utilization Coefficients---match cue usage to cue validities in terms of both sign and magnitude.
Lens Model:  Interpretation of Sample Lens Model Table with Two or More Cues

     This example is from a team project done during a past semester.  For 45 tables of customers in a high-end steakhouse, Valentine estimated what the average bill per person would be at each table.  He used the cues number of people, gender, average age, attire, and purpose of visit.  The outcome is actual average bill per person at the table. The judgment is estimated average bill per person at table.

Analysis of Average Bill/Person


Sum of Absolute Differences between Outcome and Judgments= 1126.00

     Valentine’s sum of the absolute differences is $1126 or about $25 per table.  In this case it is useful to compare $25 to the mean of $87.03.  This is very high as $25 is 28% of the outcome mean.

Outcome Mean= $87.09


Judgment Mean= $67.36

     The judgment mean is $67.36 and is much lower than the outcome mean of $87.03.  Valentine can substantially improve his accuracy by increasing his average judgment by $19.67 per table.

Outcome Standard Deviation= $48.34

Judgment Standard Deviation= $18.23

     The judgment standard deviation is $18.23 and the outcome standard deviation is $48.34.  The spread is too small. In other words, Valentine’s judgments are too close to his mean.  To be more accurate, he needs to spread his judgments out much more.
Achievement Index= Linear Match Component (0.112) + Nonlinear Match Component (0.341)= 0.453

     The achievement index is high at .453.  Compared to the linear outcome predictability of .40, this seems very good.  However, when we break the achievement index into linear and nonlinear components, we see that the linear achievement index is .112 which is far below the linear outcome predictability.  This means that Valentine can substantially increase his already high achievement index by using the five cues more effectively.  The nonlinear achievement index is .341 which is above the .10 cutoff we use for interpretation.  Because it is over .10, we consider the following alternatives: Valentine cheated, he was lucky, cues were use in a nonlinear and appropriate fashion, or he used an effective cue which was not included in the analysis.  When interviewed and presented with the four options, Valentine stated that, over the course of the study, approximately 25% of all of his tables were frequent guests of the restaurant. Thus he relied on the additional cue- “average bill during prior visits.”  Valentine should continue using this powerful cue in the future and fine tune his use of other cues.


Linear Outcome Predictability= 0.40

     The linear outcome predictability is .40. Interpretation depends upon the setting. For this setting, this is a high value.  To increase the linear outcome predictability, new cues should be added such as average amount spent on prior visits to the restaurant.


Linear Judgmental Predictability= 0.42

     On a scale of 0 to 1, this is a low value.  Valentine should seek to be more consistent. Note: this value will increase substantially if the cue “average bill prior visits” is included in the analysis.

Knowledge



Linear Match= 0.66

     On a scale of -1.00 to +1.00, this is a high value. It could be made higher by matching the cue validities better with cue utilization coefficients.  Note: this value will increase substantially if the cue prior visits is included in the analysis.



Nonlinear Match= 0.41

     This variable should be ignored.

	Cues
	Cue Validity
	Cue Utilization

	No. of People
	-0.07
	0.14

	Gender
	-0.19
	-0.16

	Average Age
	0.17
	0.22

	Attire
	0.05
	0.04

	Purpose of Visit
	-0.32
	-0.26


Dummy Coding

Gender of dining group- 0: female, 1: mixed, 2: male

Average Age- 0: 18 to 34, 1: 35 to 49, 2: 50 and up

Attire- 0: casual, 1: formal

Purpose of Visit- 0: pleasure, 1: business

Interpretation of cue utilization coefficients (Graph dummy coded cues to determine direction of relationships.).

Number of people.  Valentine believes that smaller groups will have higher average bills.  The opposite is true. He should flip flop direction (estimate higher average bills for larger groups) and decrease his emphasis from an absolute value of .14 to .07.

Gender: Valentine correctly perceives that female groups will spend more per person than male groups. He should increase his emphasis from an absolute value of .16 to .19.

Average Age:  Valentine correctly believes that older groups will spend more per person. He should decrease his emphasis from an absolute value of .22 to .7.

Attire:  Valentine correctly believes that better dressed groups are likely to spend more on average (although the cue validity is extremely low at .05.) He should increase his emphasis from an absolute value of .04 to .05.

Purpose of Visit:  Valentine correctly believes that “pleasure” groups are likely to spend more on average than “formal” groups. He should increase his emphasis from an absolute value of .26 to .32.

Lens Model:  Ascertaining the Relationship Between Cues and Outcome

     There are a number of ways to learn about the relationship between cues and outcome including the following:

  a) Collect data on cues and outcome.  Then perform a statistical analysis using correlation and multiple regression to compute cue validities and outcome predictability.

  b) Ask experts with extensive experience which cues they use in predicting an outcome and how they use the cues.

  c) Do research in the library to learn about relevant cues and how they should be used.

  d) Develop your own expertise by making judgments, observing outcomes, comparing judgments and cues to outcomes, and developing a decision strategy.

  If these are not available, estimate using the additive model below:

  a) Standardize the cues (see description in Review of Statistics section).

  b) Assign signs (plus or minus) based upon whether a direct relationship (use a + sign) or an inverse relationship (use a - sign) is expected.

  c) Sum the cues after standardizing them and assigning appropriate sign.

  d) If one alternative is to be selected, rank order the sums and pick the alternative with the highest sum.

Lens Model:  The Lens Model Equation

  The Lens Model Equation provides a useful mathematical summary of the requirements for a high achievement index.

  Achievement Index = Linear Match Component + Nonlinear Match Component

   Linear Match Component = Knowledge x  Linear    x        Linear

                                                 Linear            Outcome           Judgmental

                                                                        Predictability    Predictability 

Nonlinear Match Component = Achievement Index - Linear Match Component

Lens Model:  Glossary

Achievement Index:  correlation between judgment and outcome.

  Range is from -1.00 to 1.00.  The closer to 1.00, the more accurate.

  Computation:  correlate judgment and outcome.

Achievement Index (Linear Match Component):  portion of achievement index due to linear 

cue usage.              

  Range is from -1.00 to 1.00.  

  Computation:  multiply linear knowledge, linear outcome predictability, and linear judgmental

      predictability 

Achievement Index (Nonlinear Match Component):  portion of achievement index due to

      nonlinear cue usage which matches nonlinear cue-outcome relationships.              

   Range is from -1.00 to 1.00.         

   Computation:  Achievement Index – Achievement Index (Linear Match Component)       or  


Nonlinear Knowledge x (1 – Lin Outcome Pred2) x (1 – Lin Judgmental Pred2)

Consistency:  the uniformity with which a judge applies the decision strategy. One form is the linear judgmental predictability (see definition below).

  Range is from 0.00 to 10.00.

  Computation:  obtain judgments of repeat scenarios, correlate judgements of repeated scenarios with judgments of repeat scenarios, and multiply the resulting correlation by 10.

Cue Utilization Coefficients:  correlations between judgment and cues.  Assesses linear relationship between cue and judgment.  Indices of cue usage.  As absolute value increases so did reliance on the cue.

  Range is from -1.00 to 1.00.  These should match the corresponding cue validity coefficients.

  Computation:  correlate judgment with each cue.

Cue Validity Coefficients:  correlations between outcome and cues.  It assesses linear relationship between cue and outcome.  As absolute value increases, so does the potential usefulness of the corresponding cue.

  The sign indicates how the cue should be used--a negative sign means that is should be used in an inverse fashion (as cue goes up, judgment should diminish), a positive sign means that it should be used in a directly (as cue goes up, judgment should increase).

  Range is from -1.00 to 1.00.  The higher the absolute value is the more useful a cue is and the more it should be relied upon.

  Computation:  correlate outcome with each cue.

Judgment Mean:  simple average of judgments.  The closer to the outcome mean, the more accurate you are. 

Judgment Standard Deviation:  a measure of the degree of spread of judgments.  The closer to the outcome standard deviation, the more accurate you are.

Linear Judgmental Predictability:  a measure of consistency.  It is the multiple correlation between judgment and cues.  It is based upon the linear relationships between cues and judgment. 

  Range is from 0 to 1.00.  The closer this index is to 1.00, the more consistent you were when making your judgments.

  Computation:  regress judgment on all cues to obtain multiple correlation. 

  (Note that this is R, not R2.)

Knowledge (linear):  correlation between predicted outcome and predicted judgments.

  Range is from -1.00 to 1.00.  The closer this index is to 1.00, the more effective linear use you made of the cues.

  Computation:  correlate predicted outcome with predicted judgment.

Knowledge (nonlinear):  correlation between outcome error and judgment error.

  Range is from -1.00 to 1.00.  The closer this index is to 1.00, the more effective nonlinear use you made of the cues.

  Computation:  correlate outcome error (outcome-predicted outcome) values with judgment error (judgment-predicted judgment) values.

Outcome Mean:  simple average of outcome.

Linear Outcome Predictability:  multiple correlation between outcome and cues. It is based upon the linear relationships between outcome and cues.

  Range is from 0 to 1.00.  The higher this index is, the more useful the cues are (as a group) for predicting this outcome.

  Computation:  regress outcome on all cues to obtain multiple correlation.

  (Note that this is R, not R2.)

Outcome Standard Deviation:  a measure of the degree of spread of the outcome.

Sum of Absolute Differences between Outcome and Judgments:  an overall index of accuracy.

  Range is from 0 to infinity.  The closer to zero, the more accurate.

  Computation:  sum the absolute differences between corresponding values of judgments and the outcome.

Background for the Lens Model:  Statistics Made Easy

Sum of Absolute Differences
     Absolute values are obtained by dropping any negative signs from the numbers.  To obtain the sum of absolute differences, one a) computes difference scores between two variables by subtracting one variable from the other, b) obtains the absolute values of each difference score by dropping any negative signs, and c) then sums the transformed numbers.  In the context of the lens model, the sum of the absolute differences between judgments and outcomes is a very useful overall index of accuracy.

                        ( |Outcomei -  Judgmenti|

Mean
     The mean is simply the average of a variable.  It is an important measure of central tendency.  To compute it, one sums the variable and divides by the number of values summed.  It is typically denoted Y or X.

     In the context of the lens model, one compares the means of judgment and outcome to assess an important dimension of distributional accuracy--whether, on average, judgments are systematically higher or lower than the outcome.

Standard Deviation
     Standard deviation is an important measure of "spread" or variability of a variable.  Computation formulas are below.
                                     _                                         _

              SX = ( ((Xi - X)2 ) 1/2        SY =   ( ((Yi - Y)2 )  1/2
                            (N-1)                                     (N-1)

     In the context of the lens model, one compares the standard deviations of judgment and outcome to assess an important dimension of distributional accuracy--whether, on average, judgments are spread out more or less than the outcomes.

Correlation 

     Correlation (shortened version of the term "Pearson product moment correlation coefficient") is an index which summarizes the direction and strength of linear relationship between two variables.  Correlation indicates the degree to which variation (or change) in one variable is related consistently to variation in the other.  A correlation can take on any value between -1.00 and +1.00.  To interpret correlation, one examines its sign and absolute value.  The sign indicates direction of relationship.  A negative sign indicates an inverse relationship (as one variable goes up, the other tends to go down).  A positive sign indicates a direct relationship (as one variable goes up, the other does also).  The absolute value varies between 0.00 and +1.00 and indicates the strength of linear relationship.  An absolute value of 0.00 indicates no linear relationship.  An absolute value of +1.00 indicates a perfect linear relationship.  If the relationship between the two variables is nonlinear, we may wrongly conclude that a relationship is weak or does not exist when a correlation is near zero because correlation measures only linear relationships.  It is possible to transform variables and test for nonlinear relationships using correlation.  This will not be done for the Horse Race task or for the team project.  

     A correlation is expressed as a decimal number but cannot be interpreted directly as a percentage.  For example, an achievement index of .20 does not mean that the judge was correct 20% of the time.

     Within the context of the lens model, correlation is used to a) assess relational accuracy by correlating judgment and outcome, b) assess which cues have been used in the judgment process by correlating judgments with each of the cues, and c) determine which are the most useful cues and how they relate to the outcome by correlating the outcome with each of the cues.  It is computed using the formula below.

                                      _           _

                  r =   ( (Yi - Y)(Xi - X)
                              (SX)(SY)(N-1)

Autocorrelation

     A time series consists of the values of a variable (e.g., temperature, stock price) over time. If the observations in a given time series are highly correlated over time, it may be possible to forecast a future value of the time series using past observations.  Autocorrelation is the correlation between members of a time series separated by a constant interval of time.  It is a measure of how useful a time series is for forecasting future values.  It can be computed for a lag of one time period, two time periods, etc.  The formula is the similar to that for correlation.  

                                        _            _

                  rk =   ( (Xt – Xt)(Xt-k- Xt-k)               where k = the lag.
                                (St)(St-k)(N-1) 
Expected Value
     A commonly used rule for making decisions under uncertain conditions is to maximize expected value by selecting the decision alternative with the highest expected value.  One computes the expected value of a decision alternative by multiplying the probability of each potential outcome associated with that alternative by the corresponding payoff value of the outcome.

Dummy Coding
     Dummy coding is a process for assigning numbers to categorical variables so that correlation and regression analyses can be performed.  For purposes of this course we will consider dummy coding for a categorical variable with two values such as gender.  We would code one group 0 and the other 1.  For the variable gender, females would be coded 1 and males, 0.  For categorical variables with more than two levels, we will combine levels until only two groups are left.  

Monte Carlo Simulation

          A computer simulation or a computer model is a computer program that attempts to simulate an abstract model of a particular system. Computer simulations have become a useful part of modeling many natural systems in physics (computational physics), chemistry and biology, human systems in economics, psychology, and social science and in the process of engineering new technology, to gain insight into the operation of those systems. Computer simulations build on, and are a useful adjunct to purely mathematical models in science, technology and entertainment.

     Monte Carlo methods are a class of computational algorithms for simulating the behavior of various physical and mathematical systems. They are distinguished from other simulation methods by being stochastic, that is nondeterministic in some manner - usually by using random numbers (or more often pseudo-random numbers) - as opposed to deterministic algorithms. 

     Monte Carlo methods are useful for modeling phenomena with significant uncertainty in inputs, such as the calculation of risk in business. In this class, we use Monte Carlo methods to model stock pickers as they build mutual fund portfolios
     Interestingly, the Monte Carlo method does not require truly random numbers to be useful. Much of the most useful techniques use deterministic, pseudo-random sequences making it easy to test and re-run simulations. The only quality usually necessary to make good simulations is for the pseudo-random sequence to appear "random enough" in a certain sense. What this means depends on the application, but typically they should pass a series of statistical tests. Testing that the numbers are uniformly distributed or follow another desired distribution when a large enough number of elements of the sequence are considered is one of the simplest, and most common ones. Because of the repetition of algorithms and the large number of calculations involved, Monte Carlo is a method suited to calculation using a computer, utilizing many techniques of computer simulation.
Standardization of Variables
     Standardizing a variable provides it with a mean of zero and standard deviation of one.  To do so, compute the mean and standard deviation for the variable.  Then subtract the mean from each observation and divide by the standard deviation.  In a lens model context, summing the standardized cues is a potentially useful way to estimate an outcome which often performs better than human judges.

Simple (Bivariate) Regression
     Simple regression is an analysis of the relationship between two variables, typically denoted X and Y.  It can be illustrated by plotting the two variables on a scatterplot.  The axes on the graph represent the two variables.  Each data point on the graph represents an individual case (the coordinates of the point are the two scores, one for each variable).  A straight line can be drawn on the scatterplot which is called a regression line.  It is positioned to provide the "best fit" of the data points (meaning that it minimizes the sum of the squared vertical distances between the data points and the line).

     The theoretical equation for the line that is derived is called the regression equation.  Its is represented in the equation below:

                 Yi  =  B0 + B1 Xi + ei
where ei is the error due to the points not all falling on the regression line, B0 is the Y axis intercept and B1 is the slope of the line.  Because we don't know the exact equation for the line but are estimating it, we use the following notation to represent the line.  The hats (^) indicate that Y, B0, and B1 terms in the equation are estimates.

                 ^        ^      ^  

                 Yi  =  B0 + B1 Xi
This equation can be used to make predictions about the observations in the data set from which the weights were derived or to predict future events.  One simply plugs in values of X and computes the Y estimate.

Statistical Significance
     Statistical significance is an imperfect decision rule for determining when to conclude that (1) a relationship exists two or more variables or (2) differences exist between two or more groups.  First, one derives a "test statistic" which assesses the relationship and an associated probability value (termed a "p value").  The p value indicates how rare the test statistic is, in other words, how likely that a test statistic of that size or larger would be to occur by chance if (1) no relationship exists between the variables or (2) no differences exist between the groups.  If sufficiently rare (the standard is if p is less than .05), then we conclude that the test statistic did not occurred by chance and that instead it is due to (1) a relationship between the variables or (2) differences among the groups.

     The sensitivity of the testing process is directly related to the sample size (number of observations) and (1) the strength of relationship between the variables or (2) the amount of difference between the groups.  This highly useful process has two important flaws that can occur.  The first is termed a Type I error or an alpha error.  When it occurs, we have obtained a rare value of the test statistic by chance and wrongly concluded that (1) a relationship exists between two or more variables or (2) differences exist between two or more groups.  The second is termed a Type II error or a beta error.  When it occurs, we have obtained a small test statistic by chance, observed a p value is that is greater than .05, and wrongly concluded that (1) no relationship exists between the variables or (2) no differences exist between the groups.

Multiple Regression
     Multiple regression is a general statistical technique for analyzing the relationship between a dependent variable (e.g., outcome or judgment) and a set of two or more predictor variables (e.g., cues).  Through multiple regression techniques, a prediction equation can be determined that indicates the manner in which a number of predictor variables should be weighted to obtain the best possible prediction of the dependent variable.  Furthermore, statistics can be calculated which indicate the degree of accuracy of the prediction equation and the amount of variation in the dependent variable which is accounted for by the predictor variables.

     The multiple correlation coefficient (R) is the correlation between the dependent variable and an equation containing the predictor variables.  It indicates how well the regression equation that has been derived "fits."  The symbol R indicates that the multiple correlation involves multiple predictor variables as opposed to the correlation (r) which involves a single predictor variable.  Unlike r, R does not take on negative values and ranges from 0 to 1.  Similar to r, R can be squared to obtain an index of strength of association or the proportion of variance accounted for by the joint influence of the predictor variables.  In the context of the lens model, R from the regression of the outcome on the cues gives us the outcome predictability.  R from the regression of judgments on cues gives us the judgmental predictability.

     The theoretical equation that is derived is called the multiple regression equation.  It is represented below:

             Yi  =  B0 + B1 X1i + B2 X2i + . . . + BN XNi + ei  

where ei is the error due to the points not all falling on the regression plane, B0 is the Y axis intercept and B1 is the slope of the line.  Because we don't know the exact equation but are estimating it, we use the following notation.  The hats (^) indicate that Y, B0, B1, B2, and BN terms are estimates.  This equation can be used to make predictions about the observations in the 

             ^        ^      ^             ^                     ^   

             Yi  =  B0 + B1 X1i + B2 X2i + . . . + BN XNi
data set from which the weights were derived or to predict future events.  One simply plugs in values of the Xs and computes the Y estimate.

     Our use of multiple regression will include assessment of only linear relationships between the dependent variable and the predictors.  It is possible to use multiple regression to assess nonlinear relationship such as curvilinear relationships and interactions.  To do so, one standardizes each variable.  To assess curvilinear relationships, one then raises the standardized variable to the appropriate power (squared, cubed, etc.) and includes it in the multiple regression.  To assess interactions, one multiples the standardized Xs together to form an interaction term and includes it in the multiple regression.  Unfortunately, assessing nonlinear relationships requires a large amount of data and, in a real life setting, is often complicated by the presence of multicollinearity (which clouds the interpretation of results).

Lens Model:  Problems

1. Arlie is predicting the order of finish for 12 horses that are running in a horse race. Graph the outcome order of finish  (A, B, C, D, E, F, G, H, I, J, K, L) versus each of the following predicted orders of finish  for Arlie.  Then on each graph, draw a vertical line at the Arlie (X axis) mean and a horizontal line at the outcome (Y axis) mean.  Count the observations in each quadrant and note their position relative to intersection of the horizontal and vertical lines that you have drawn.  Then by looking at the number of observations and their position in each quadrant and the general shape of the scatterplot, match them to the appropriate correlation in the left hand column.  After completing all of the graphs and matches, compute the correlation between Arlie's order and the outcome (the correlation formula can be found in the "Lens Model:  Review of Statistics" section in this packet).

Correlation



Arlie's Order

____   -1.00


a) A, D, B, F, C, E, K, I, G, L, J, H
____   -0.80


b) D, K, B, J, G, F, A, L, H, C, I, E
____   -0.50


c) H, J, L, G, I, K, E, C, F, B, D, A
____    0.00


d) H, J, I, D, C, L, K, G, E, A, F, B
____    0.50


e) A, B, C, D, E, F, G, H, I, J, K, L 

____     0.80


f) L, K, J, I, H, G, F, E, D, C, B, A

____    1.00


g) B, F, A, E, G, K, L C, D, I, J, H
Example:  a) Arlie's Order     A, D, B, F, C, E, K, I, G, L, J, H

                     Outcome Order A, B, C, D, E, F, G, H, I, J, K, L
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2   Arlie is an engineer who bids engineering projects A through G in a very competitive market.  If he bids the right amount (equal to the outcome, e.g., $10 million for job A, $50 million for job D, $90 million for job G), his firm gets the job and makes a small profit.  If he bids too much, another company gets the job.  If he bids too little, his firm gets the job but loses money.  The outcome is the dollar amount which will get the job for Arlie’s firm and provide a small profit.  Arlie’s judgment is his estimate for the job.  Assume that both Arlie's judgments and the outcomes are equally spaced.  
     What are the implications of the following cases for Arlie's company?  For each case, fill in the Arlie distribution and then interpret the implications of his judgments for the profitability of each job A through G. In each case, will Arlie get a raise and promotion or be fired?
Outcome distribution:                A        B        C        D        E        F        G

                                            1    10    20    30    40    50    60    70    80    90    100 ($ millions)
Arlie’s distribution: 

Case I    Achievement index = 1.0

          MeanArlie < MeanOutcome
          Std DevArlie = Std DevOutcome
Case II   Achievement index = 1.0

          MeanArlie > MeanOutcome
          Std DevArlie = Std DevOutcome
Case III  Achievement index = 1.0

          MeanArlie = MeanOutcome
          Std DevArlie < Std DevOutcome
Case IV   Achievement index = 1.0

          MeanArlie =  MeanOutcome
          Std DevArlie > Std DevOutcome
Case V    Achievement index = 0.0

          MeanArlie = MeanOutcome
          Std DevArlie = Std DevOutcome
Case VI   Achievement index = ‑1.0

          MeanArlie = MeanOutcome
          Std DevArlie = Std DevOutcome
Case VII  Achievement index = 1.0

          MeanArlie = MeanOutcome
          Std DevArlie = Std DevOutcome
Case VIII Achievement index = ‑1.0

          MeanArlie > MeanOutcome
          Std DevArlie < Std DevOutcome
Case IX   Achievement index = 0.0

          MeanArlie < MeanOutcome

          Std DevArlie > Std DevOutcome

3  Arlie has changed jobs and become an interviewer for a major Houston company.  In his new job he rates applicants using a 1 to 100 scale.  He is one of ten interviewers.  Each applicant is interviewed and rated by only one interviewer.  Any applicant who receives a rating of 75 or more is hired.  Only applicants with outcome scores of 75 or more should be hired. For example, Applicant A has an outcome score (ultimate performance on the job) of 10 and should not be hired because s/he would perform poorly if hired.  Applicant G has an outcome score of 90 and should be hired because s/he would perform extremely well if hired.  Assume that both Arlie's judgments and the outcomes are equally spaced.  The judgment is Arlie’s rating of the applicant’s future performance.
     What are the implications of the following cases for Arlie's company?  For each case, fill in the Arlie distribution and then interpret the implications of his judgments for the appropriateness of each hiring decision for applicants A through G. In each case, will Arlie get a raise and promotion or be fired? 
Outcome distribution:                A        B        C        D        E        F        G

                                            1    10    20    30    40    50    60    70    80    90    100 

Arlie’s distribution: 

Case I    Achievement index = 1.0

          MeanArlie < MeanOutcome
          Std DevArlie = Std DevOutcome
Case II   Achievement index = 1.0

          MeanArlie > MeanOutcome
          Std DevArlie = Std DevOutcome
Case III  Achievement index = 1.0

          MeanArlie = MeanOutcome
          Std DevArlie < Std DevOutcome
Case IV   Achievement index = 1.0

          MeanArlie =  MeanOutcome
          Std DevArlie > Std DevOutcome
Case V    Achievement index = 0.0

          MeanArlie = MeanOutcome
          Std DevArlie = Std DevOutcome
Case VI   Achievement index = ‑1.0

          MeanArlie = MeanOutcome
          Std DevArlie = Std DevOutcome
Case VII  Achievement index = 1.0

          MeanArlie = MeanOutcome
          Std DevArlie = Std DevOutcome
Case VIII Achievement index = 1.0

          MeanArlie > MeanOutcome
          Std DevArlie < Std DevOutcome
Case IX   Achievement index = 0.0

          MeanArlie < MeanOutcome
          Std DevArlie = Std DevOutcome

    4. Predicting Average Monthly Temperature

   Using the cue month, a judge has estimated average monthly temperature in Houston over a 30 year period.   
Month of Year

Actual
Average       
     Judgments

                               
   Temperature


1


62


55


2


66


55


3


72


65


4


79


70


5


85


75


6


91


85


7


94


93


8


93


90


9


89


80


10


82


75


11


72


62


12


65


60

a) Using the data given, estimate all of the missing quantities.  Hint:  use Excel to plot judgment vs. outcome to estimate achievement index, cue vs. outcome to estimate cue validity, and cue vs. judgment to estimate cue utilization coefficient.  Then use Excel to compute the actual values.

Sum of the Absolute Differences = 85

Outcome Mean = 79.17


Judgment Mean = 72.08

Outcome Std. Dev. = 11.53


Judgment Std. Dev. = 13.11

Achievement Index  =

Cue Validity Coefficient = 

Cue Utilization Coefficient = 

b) What major inconsistency exists in this lens model analysis?  Why does it exist (hint: look at the scatterplots)?

c) What is the autocorrelation for the actual average temperature?  Compute this using Excel.

5. For the situation below,  

    a) Assess accuracy using achievement index, mean and std. deviation, 

    b) Interpret linear outcome predictability, linear and nonlinear knowledge, linear judgmental predictability, and linear & nonlinear achievement indices.

    c) What advice would you give the judge to help him/her improve?

Outcome Mean= 3.50               
Judgment Mean= 33.48

Outcome Std Deviation=  5.73     
Judgment Std Dev= 5.75

Achievement Index = -0.04

       Linear Achievement Index = -.04
       Nonlinear Achievement Index = .000
 Linear Outcome Predictability= 0.83

 Linear Judgmental Predictability=  0.06
 Knowledge

          Linear Knowledge =  -0.01
        Nonlinear knowledge = 0.00
             
Cue                              
Cue

             
Validity                         
Utilization

              
0.15            
W

-0.02

             
-0.48

X               
 0.00

Actual                                               



Actual

Outcome                                              


Judgment

             
+0.11   
Y

 0.05

              
0.70            
Z

-0.04

6.  How many errors can you find in the following lens analysis?

Sum of Absolute Differences= -157.6

Outcome Mean = 3.50       

Judgment Mean = 33.48

Outcome Std Dev =  -5.73   

Judgment Std Dev = 5.75

Achievement Index = .74

     Linear Achievement Index = .60

     Nonlinear Achievement Index =  .01

Linear Outcome Predictability = 0.03
Linear Judgmental Predictability = 0.97

Knowledge

      Linear Knowledge = -1.01

      Nonlinear Knowledge = 1.10

               Cue  Validity                               

Cue Utilization

                0.15            

          W              
-0.02

               -0.48            

           X               
 0.00

Actual                                               



              Actual

Outcome                                            



              Judgment

                 0.11            

Y             
 10.05

                 0.70            

Z             
  -0.04

7.  Classify statements a through e as true or false and justify your answer.

a) In order to be a good decision maker, all I need to do is to be consistent.  If I have a linear judgmental predictability index of 1.00, this means that I am an excellent decision maker.

b) An achievement index of .50 for the horse race order of finish task means that I correctly predicted the finishing position for 50% of the horses.

c) Sam radically changed his decision strategy midway through the horse race task.  This will lower his linear judgmental predictability index.

d) For a judgment that I am making, there are no good cues available (linear outcome predictability = 0).  However, if I am careful, I can still make accurate judgments.

e) Stephanie states, "I am an excellent decision maker.  The setting does not matter.  Whether I have extensive experience with the decision or am in a brand new situation, I have a knack for making the correct decision."

f) Alan states, “When applying the lens model, the more cues you use, the more accurate your decisions will be.

8.  During the NFL players strike of the late 1980s, replacement players were hired and played games which counted in the standings.  During the strike, Las Vegas casinos limited wagers on games involving replacement players to $20,000.  When the strike was over, the betting limit returned to its normal much higher amount.  Explain the reduced betting limit using the lens model.

9.  Jurors are being selected for a drug trial involving possession of less than 50 grams (about 2 ounces) of cocaine.  If found guilty, the defendant will be sentenced to from 2 years to 20 years of prison.  

     a) Jurors are asked if they could assign prison terms within the full range allowed by the law.  Those who said that they could not assign terms within the full range are not chosen for the jury.

     b) Jurors were also asked if they had ever been arrested and/or had negative experiences with any police officer and whether they or relatives had served time in jail.  Those who answered yes to any of these questions were not selected for the jury.  

    Why are defense and prosecuting attorneys asking these questions?  What are they hoping to find out about the decision processes of potential jurors?

10.  Each month, the Wall Street Journal begins a new stock picking contest pitting investment professionals against darts. A team of four experienced investment professionals picks its favorite four stocks (one pick per person) to form a portfolio that will compete with a portfolio selected by throwing four darts at a stock listing.  Six months later, the performances of the two stock picking methods are compared to see which has achieved the highest rate of return.  Eighty three contests have occurred since the current rules were adopted in July, 1990.  The pros have won 48 of the contests and the darts have won 35 of contests.  In addition, their performance is compared to the Dow Jones industrial index.  The score is a close 42 to 41 when the pros are pitted against the Dow industrial.  The pros have an average six month gain of 10.5% over the 83 contests.  That is about twice the 5.3% average six month gain for the forces of chance and better than the average 6.6% rises for the Dow industrials.

     Using the lens model, explain why the experienced professionals have not beaten the Dow industrial index and the darts more consistently.
11.  Interpret the results below for a server who predicted the number of drinks consumed by fifty sports bar customers.  Each judge estimated how many drinks they believed each subject would consume (this was a rounded number. i.e. if a subject bought one drink but only consumed half, it was considered one drink).  The outcomes were determined by the actual amount of alcoholic beverages consumed by each subject (i.e. 1, 2, 3, 4…).  The judgment and outcome numbers are not “dummy coded.”  Each number is representative of how many drinks were, or were predicted to be consumed.

Number of Correct Predictions= 10
Sum of the Absolute Differences = 66.00
Outcome Mean= 4.62

Judgment Mean= 4.82
Outcome Std. Dev= 2.63
Judgment Std. Dev= 2.40
Achievement Index= 0.753
  Linear Achievement Index = 0.610
  Nonlinear achievement Index = 0.143

Linear Outcome Predictability = 0.74

Linear Judgmental Predictability = 0.85

Linear Knowledge = 0.97

Nonlinear Knowledge = 0.41
Cue


 


Cue Validity
  Cue Utilization

​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​_______________________________________________________________​​​_________

Gender





-0.18           

-0.32
Time of Day




 0.51


 0.66     


Type of Drink




-0.37


-0.30
Company




 0.40


 0.40

_______________________________________________________________
Gender: Male= 0; Female= 1
Time of Day: Happy hour-2 pm to 7 pm = 0; Evenings-7 pm to 2 am = 2
Type of Drink: Beer = 0; Liquor = 1
Company: Alone= 0; Group= 1

12. A grocery store sacker predicted tips from 50 grocery store customers.  Interpret the results below.

Outcome  (0-no tip; 1-tip)

Judgment  (0-no tip; 1-tip)
Outcome Mean = 0.42
Judgment Mean = 0.7

[Correctly predicted 13 of 29 non-tippers (45%)

 Correctly predicted 19 of 21 tippers (90%)

 Overall correctly classified 32 of 50 (64%)]

Achievement Index = 0.380

  Linear Achievement Index = .129

  Nonlinear achievement Index = .231


Linear Outcome Predictability = 0.5856


Linear Judgmental Predictability = 0.514


Linear Knowledge = 0.435

Cue


 


Cue Validity
  Cue Utilization

​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​_______________________________________________________________​​​_________

Previous Customer (0-no; 1-yes)      

0.503           

0.333

Age





- 0.207                  
0.250

    (1- 18 to30; 2-31-45; 3-46-60; 4-over 60)                             

Gender  (0-male; 1-female)                      
0.293                    
0.148

Sacks of Groceries               


0.103                    
0.318

     (1-1 to 3 bags, 2-4-6 bags; 3-over 6 bags)

Investment Primer:  Forms of Business Ownership

     There are three primary forms of business ownership:  sole proprietorship, partnerships, and corporation.

Sole Proprietorship

     A sole proprietorship is a business which legally has no separate existence from its owner. Hence, the limitations of liability enjoyed by a corporation do not apply. All debts of the business are debts of the owner. It is a "sole" proprietor in the sense that the owner has no partners. A sole proprietorship essentially means a person does business in their own name and there is only one owner. A sole proprietorship is not a corporation, it does not pay corporate taxes, but rather the person who organized the business pays personal income taxes on the profits made, making accounting much simpler. A sole proprietorship need not worry about double taxation like a corporation would have to.

     A business organized as a sole proprietorship will likely have a hard time raising capital since shares of the business cannot be sold, and there is a smaller sense of legitimacy relative to a business organized as a corporation or limited liability company. Hiring employees may also be difficult. This form of business will have unlimited liability, therefore, if the business is sued, it is the proprietor's problem.

Partnership

     In the common law, a partnership is a type of business entity in which partners share with each other the profits or losses of the business undertaking in which they have all invested.

     There are two types of partners. General partners have an obligation of strict liability to third parties injured by the Partnership. General partners may have joint liability or joint and several liability depending upon circumstances. The liability of limited partners is limited to their investment in the partnership.

Corporation

     A corporation is a legal person which, while being composed of natural persons, exists completely separately from them. This separation gives the corporation unique powers which other legal entities lack. The extent and scope of its status and capacity is determined by the law of the place of incorporation.

     Investors and entrepreneurs often form joint stock companies and incorporate them to facilitate a business; as this form of business is now extremely prevalent, the term corporation is often used to refer specifically to such business corporations. 
Public versus Private Companies

     A public company is a company owned by the public rather than by a relatively few individuals. There are two different meanings for this term.    A company that is owned by stockholders who are members of the general public and trade shares publicly, often through a listing on a stock exchange. Ownership is open to anyone that has the money and inclination to buy shares in the company. It is differentiated from privately held companies where the shares are held by a small group of individuals, who are often members of one or a small group of families or otherwise related individuals, or other companies. 
     The website WWW.WALL-STREET.COM estimates that there are about 15,000 publicly traded US companies. Size as measured by market value is highly skewed.  The 500 largest companies hold about 70% of the total market value and the largest 5000 companies hold about 99% of the market value for all.

     The de jure definition of a public company in the United States is defined as a public company is any company that files a Form S-1 with the Securities and Exchange Commission (SEC) and raises money from the public. A public company is also a reporting company. Thus, a public company is any company with 300 or more shareholders as defined in the US 1933 Securities Act that elects to become a reporting company. Under the US 1934 Act, any company with 500 or more public shareholders or a company with some public shareholders and assets of $5 million dollars must become a reporting company.
     A public company has several advantages. It is able to raise funds and capital through the sale of stock and convertible bonds. This is the reason why public corporations are so important, historically; prior to their existence, it was very difficult to obtain large amounts of capital for private enterprises. It has the ability to offer stock and stock options to directors, executives, and employees as part of compensation. This is much less advantageous if the company is required to treat stock options as an expense. Large stockholders, typically founders of the company, are able to sell off shares and get cash which they can put to other uses. In contrast, while ownership in a private corporation can also be sold, in part, determining a "fair value" that is acceptable to all parties can be difficult.

     A private company has several advantages. It has no requirement to publicly disclose much, if any financial information; such information could be useful to competitors. For example, Form 10-K is an annual report required by the SEC each year that is a comprehensive summary of a company's performance. Private companies do not file form 10-Ks. It is less pressured to "make the numbers" - to meet quarterly projections for sales and profits, and thus in theory able to make decisions that are best in the long-run. It spends less for certified public accountants and other bureaucratic paperwork required of public companies by government regulations. For example, the Sarbanes-Oxley Act in the United States does not apply to private companies. The wealth and income of the owners remains relatively unknown by the public.

Corporation Share Trading and Valuation

     The shares of a public company are traded on a stock exchange. The value or "size" of a public company is called its market capitalization, a term which is often shortened to "market cap". This is calculated as the number of shares outstanding (as opposed to authorized but not necessarily issued) times the price per share. For example, a company with two million shares outstanding and a price per share of $40 would have a market capitalization of $80 million.

     Here are some current definitions from Investopedia (http://www.investopedia.com/) and Investor Words (http://www.investorwords.com/) and Wikipedia (www.wikipedia.com). 
	Market Cap
	Investopedia
	Investor Words
	Wikipedia

	Mega-Cap
	over $200 billion
	over $250 billion
	

	Large-Cap
	$10 billion - $200 billion.
	$5 billion - $250 billion
	        over $5 billion

	Mid-Cap
	$2 billion - $10 billion
	$1 billion - $5 billion
	$1 billion - $5 billion

	Small-Cap
	$300 million - $2 billion
	$250 million - $1 billion
	$100 million - $1 billion

	Micro-Cap
	$50 million - $300 million
	under 250 million
	$50 million - $100 million

	Nano-Cap
	under $50 million
	-- 
	under $50 million


2003 Total Stock Market Capitalization for Major Markets



European Union: $7.66 trillion 



Japan: $3.06 trillion 



United States: $13.66 trillion

Investment Primer:  Mutual Funds

     A mutual fund is a form of collective investment that pools money from many investors and invests the money in stocks, bonds, short-term money market instruments, and/or other securities.  In a mutual fund, the fund manager trades the fund's underlying securities, realizing capital gains or loss, and collects the dividend or interest income. The investment proceeds are then passed along to the individual investors. The value of a share of the mutual fund, known as the net asset value (NAV), is calculated daily based on the total value of the fund divided by the number of shares purchased by investors.

     Mutual fund is the common name for an open-end investment company. Being open-ended means that at the end of every day, the investment management company sponsoring the fund issues new shares to investors and buys back shares from investors wishing to leave the fund.

History

     The first open-end mutual fund, Massachusetts Investors Trust was founded on March 21, 1924 and after one year had 200 shareholders and $392,000 in assets. The entire industry, which included a few closed-end funds, represented less than $10 million in 1924.   

     The stock market crash of 1929 slowed the growth of mutual funds. In response to the stock market crash, Congress passed the Securities Act of 1933 and the Securities Exchange Act of 1934. These laws require that a fund be registered with the SEC and provide prospective investors with a prospectus. The SEC (U.S. Securities and Exchange Commission) helped create the Investment Company Act of 1940 which provides the guidelines that all funds must comply with today.

     In 1951, the number of funds surpassed 100 and the number of shareholders exceeded 1 million. Only in 1954 did the stock market finally rise above its 1929 peak and by the end of the fifties there were 155 mutual funds with $15.8 billion in assets. In 1967 funds hit their best year, one quarter earning at least 50% with an average return of 67%, but it was done by cheating using borrowed money, risky options, and pumping up returns with privately traded "letter stock". By the end of the 60's there were 269 funds with a total of $48.3 billion.

     With renewed confidence in the stock market, mutual funds began to blossom. By the end of the 1960s there were around 270 funds with $48 billion in assets. The first retail index fund was released in 1976, called the First Index Investment Trust. It is now called the Vanguard 500 Index fund and is one of the largest mutual fund ever with in excess of $100 billion in assets.

     One of the largest contributors of mutual fund growth was Individual Retirement Account (IRA) provisions made in 1975, allowing individuals (including those already in corporate pension plans) to contribute $2,000 a year. Mutual funds are now popular in employer-sponsored defined contribution retirement plans (401k), IRAs and Roth IRAs.

     As of March 2006, there are 8,606 mutual funds that belong to the Investment Company Institute, the national association of Investment Companies in the United States, with combined assets of $9.359 trillion USD. See breakdown by type of fund below.

       Total Net Assets ($Billions) Invested in Mutual Funds (3/06)

	Stock Funds
	5,339.9

	Hybrid Funds
	588.1

	Taxable Bond Funds
	1,039.5

	Municipal Bond Funds
	345.0

	Taxable Money Market Funds
	1,702.4

	Tax-Free Money Market Funds
	344.2

	Total
	9,359.2

	
	


Types of Mutual Funds: Actively Managed vs. Passively Managed Mutual Funds

     Actively managed mutual fund refers to a portfolio management strategy where the manager makes specific investments with the goal of outperforming a benchmark index. Ideally, the manager exploits market inefficiencies by selecting securities that are undervalued. Depending on the goals of the specific investment portfolio or mutual fund, active management may also strive to achieve a goal of less volatility or risk than the benchmark index instead of, or in addition to, greater long-term return.

     Active management is the opposite of passive management, where the manager does 

not seek to outperform his index. Active portfolio managers may use a variety of strategies for picking equities. These include quantitative measures such as P/E ratios and PEG ratios, sector bets that attempt to anticipate long-term macroeconomic trends (such as a focus on energy or housing stocks), and purchasing stocks of companies that are temporarily out-of-favor or selling at a discount to their intrinsic value. Some actively managed funds also pursue strategies such as merger arbitration, short positions, and asset allocation.

     The effectiveness of an actively-managed investment portfolio obviously depends on the skill of the manager and research staff. In reality, the majority of actively managed mutual funds, ETF, hedge fund, etc. rarely outperform their index counterparts over long periods of time (assuming that it is benchmarked correctly). When all expenses are taken into account one might actually see a negative ROR even if the securities outperform the Market. However, if it was not for active management, passive management would become a crapshoot, thus the incentives for active management will always exist. In addition, many investors find active management an attractive strategy within market segments that are less likely to be fully efficient, such as investments in small cap stocks.

     Advantages of active management include allowing selection of investments that do not echo those of the market as a whole. Investors may have a variety of motivations for following such a strategy. They may be skeptical of the efficient market theory, or believe that some   market segments are less efficient than others. They may want to manage volatility by investing in less-risky, high-quality   companies rather in the market as a whole, even at the cost of slightly lower   returns. Conversely, some investors may want to take on additional risk for the chance   of higher-than-market returns.   Investments that are not highly correlated to the market are useful as a   portfolio diversifier. 

     Some investors may wish to follow a strategy that avoids or under weights certain industries compared to the market as a whole, and may find an actively-managed fund more in line with their particular investment goals.   (For instance, an employee of a high-technology growth company who receives  company stock or stock options as a benefit might prefer not to tie up their   other assets in the same industry.) 

     Several of the actively-managed mutual funds with strong long-term records invest in value stocks using a contrarian or "buy low, sell high" approach. Passively-managed funds that track a market-cap weighted index such as the S&P 500, on the other hand, have proportionally more money invested in "expensive" stocks.

     Disadvantages of active management include that the fund manager may make bad investment choices or follow an unsound theory in managing the portfolio. Those who are considering investing in an actively-managed mutual fund should evaluate the fund's prospectus carefully.

     Active fund management strategies that involve frequent trading generate higher transaction costs which cut into the fund's return. In addition, the short-term capital gains resulting from frequent trades have an unfavorable tax treatment when such funds are held in a taxable account.

     When the asset base of an actively-managed fund becomes too large, it begins to take on index-like characteristics because it must invest in an increasingly diverse set of investments instead of only those which represent the fund manager's best ideas. Many mutual fund companies close their funds before they reach this point, but there is potential for conflict of interest between the fund manager and shareholders because of the additional management fees that can be collected by keeping the fund open.

     Passive Management is a financial strategy in which a fund manager makes as few portfolio decisions as possible, in order to minimize transaction costs, including the incidence of capital gains tax. One popular method is to mimic the performance of an externally specified index - called 'index funds'. The ethos of an index fund is aptly summed up in the injunction to an index fund manager: "Don't just do something, sit there!"

     Passive management is most common on the equity market, where index funds track a stock market index. Today, there is a plethora of market indexes in the world, and thousands of different index funds tracking many of them.

     The largest mutual fund, the Vanguard 500, is a passive management fund. The two firms with the largest amounts of money under management: Barclay's Global Investors, and State Street, primarily engage in passive management strategies.

Types of Mutual Funds: Growth vs. Value

     Another division is between growth funds, which invest in stocks of companies that have the potential for large capital gains, versus value funds, which concentrate on stocks that are undervalued. Growth stocks typically have a potential for larger return, however such investments also bear larger risks. Growth funds tend not to pay regular dividends. Sector funds focus on specific industry sectors, such as biotechnology or energy. Income funds tend to be more conservative investments, with a focus on stocks that pay dividends. A balanced fund may use a combination of strategies, typically including some investment in bonds, to stay more conservative when it comes to risk, yet aim for some growth.

Investment Primer:  Market Indices

     A stock market index is a listing of stocks, and a statistic reflecting the composite value of its components. It is used as a tool to represent the characteristics of its component stocks, all of which bear some commonality such as trading on the same stock market exchange, belonging to the same industry, or having similar market capitalizations. Many indices compiled by news or financial services firms are used to benchmark the performance of portfolios such as mutual funds.

Types of Indices

     Stock market indices may be classed in many ways. A broad-base index represents the performance of a whole stock market— and by proxy, reflects investor sentiment on the state of the economy. The most regularly quoted market indices are broad-base indices including the largest listed companies on a nation's largest stock exchange, such as the American Dow Jones Industrial Average and S&P 500 Index, the British FTSE 100, the French CAC 40, the German DAX and the Japanese Nikkei 225.

     The concept may be extended well beyond an exchange. The Dow Jones Wilshire 5000 Total Stock Market Index, as its name implies, represents the stocks of nearly every publicly traded company in the United States, including all stocks traded on the New York Stock Exchange and most traded on the NASDAQ and American Stock Exchange. The Europe, Australia, and Far East Index (EAFE), published by Morgan Stanley Capital International, is a listing of large companies in developed economies.

     More specialized indices exist tracking the performance of specific sectors of the market. The Morgan Stanley Biotech Index, for example, consists of 36 American firms in the biotechnology industry. Other indices may track companies of a certain size, a certain type of management, or even more specialized criteria— one index published by Linux Weekly News tracks stocks of companies that sell products and services based on the Linux operating environment.

Methods for Weighting Stocks in an Index

     An index may also be classified according to the method used to determine its price. In a price-weighted index such as the Dow Jones Industrial Average, the price of each component stock is the only consideration when determining the value of the index. Thus, price movement of even a single security will heavily influence the value of the index even though the dollar shift is less significant in a relatively highly valued issue, and moreover ignoring the relative size of the company as a whole. In contrast, a market-value weighted or capitalization-weighted index such as the Hang Seng Index factors in the size of the company. Thus, a relatively small shift in the price of a large company will heavily influence the value of the index. In a market-share weighted index, price is weighted relative to the number of shares, rather than their total value.

     Traditionally, capitalization- or share-weighted indices all had a full weighting i.e. all outstanding shares where included. Recently, many of them have changed to a float-adjusted weighting which helps indexing.

Investment Primer:  Index Funds

Definition of an Index Fund

     An index fund can be defined as a mutual fund or exchange-traded fund (ETF) that tracks the result of a target market index. Good tracking can be achieved simply by holding all of the investments in the index, in the same proportions as the index; alternatively, statistical sampling may be used. This constant adherence to the securities held by the index is why these funds are referred to as passive investments. Some common market indexes include the S&P 500, the Wilshire 5000, the MSCI EAFE index, and the Lehman Aggregate Bond Index.

     At the simplest, an index fund is implemented by purchasing securities in the same proportion as in the market index. It can also be achieved by sampling (e.g. buying stocks of each kind and sector in the index but not necessarily some of each individual stock).

     It is important to note also that closet indexing can occur where a portfolio manager or institution will index some large part of a portfolio (or otherwise enormously constrain the risk of underperforming the index) whilst seeking to retain the higher fees that are earned by active fund managers.
Origins of the Index Fund

     The history that lead to the creation of index funds can be traced back to work of Blaise Pascal in 1654. Other contributors include Edmund Halley, Judge Samuel Putnam, Louis Bachelier, Alfred Cowles, Harry Markowitz, and James Tobin.
     In 1973, Burton Malkiel published his book "A Random Walk Down Wall Street" which presented academic findings for the lay public. It was becoming well-known in the lay financial press that most mutual funds were not beating the market indices, to which the standard reply was made "of course, you can't buy an index." Malkiel said, "It's time the public can."

      John C. Bogle graduated from Princeton in 1951, where his senior thesis was titled: "Mutual Funds can make no claims to superiority over the Market Averages." Bogle wrote his inspiration came from three sources, all of which confirmed his 1951 research: Paul Samuelson's 1974 paper, "Challenge to Judgment", Charles Ellis' 1975 study, "The Loser's Game," and Al Ehrbar's 1975 Fortune magazine article on indexing. Bogle founded The Vanguard Group in 1974; it is now the second largest mutual fund company in the United States as of 2005.

      When Bogle started the First Index Investment Trust on December 31, 1975, it was labeled Bogle's Follies and regarded as un-American, because it sought to achieve the averages rather than insisting that Americans had to play to win. This first Index Mutual Fund offered to individual investors was later renamed the Vanguard 500 Index Fund, which tracks the Standard and Poor's 500 Index. It started with comparatively meager assets of $11 million but crossed the $100 billion milestone in November 1999, an astonishing growth rate of fifty percent per year. Bogle predicted in January 1992 that it would very likely surpass the Magellan Fund before 2001, which it did in 2000. "But in the financial markets it is always wise to expect the unexpected"

     John McQuown at Wells Fargo and Rex Sinquefield at American National Bank in Chicago both established the first Standard and Poor's Composite Index Funds in 1973. Both of these funds were established for institutional clients; individual investors were excluded. Wells Fargo started with $5 million from their own pension fund, while Illinois Bell put in $5 million of their pension funds at American National Bank.

     In 1981, Rex Sinquefield became chairman of Dimensional Fund Advisors (DFA), and McQuown joined its Board of Directors. DFA further developed indexed based investment strategies and currently has $86 billion under management (as of Dec. 2005). Wells Fargo sold its indexing operation to Barclay's Bank of London, and it now operates as Barclay's Global Investors. It is one of the world's largest money managers with over $1.5 trillion under management as of 2005.

Theoretical Foundations of Index Funds

     The Efficient Market Theory is fundamental to the creation of the index funds. The idea is that fund managers and stock analysts are constantly looking for securities that would out-perform the market. The competition is so effective that any new information about the fortune of a company will translate into movements of the stock price almost instantly. It is very difficult to tell ahead of time whether a certain stock will out-perform the market. 

     If one cannot beat the market, then the next best thing is to cover all bases: owning all of the securities or a representative sampling of the securities available on the market. Thus the index fund concept is born.

     The rationale behind indexing stems from three concepts of financial economics:

     The efficient markets hypothesis, which states that equilibrium market prices fully reflect all available information. It is widely interpreted as suggesting that it is impossible to systematically "beat the market" through active management. 

     The principal-agent problem: an investor (the principal) who allocates money to a portfolio manager (the agent) must properly give incentives to the manager to run the portfolio in accordance with the investor's risk/return appetite, and must monitor the manager's performance. 

     The capital asset pricing model (CAPM) and related portfolio separation theorems, which imply that, in equilibrium, all investors will hold a mixture of the market portfolio and a riskless asset. That is, under suitable conditions, a fund indexed to "the market" is the only fund investors need. 
     Another reason to utilize passive management is summarized by William F. Sharpe, entitled "The Arithmetic of Active Management". The bull market of the 1990s helped spur the phenomenal growth in indexing observed over that decade. Investors were able to achieve desired absolute returns simply by investing in portfolios benchmarked to broad-based market indices such as the S&P 500, Russell 3000, and Wilshire 5000.

     In the United States, indexed funds have outperformed the majority of active managers, especially as the fees they charge are very much lower than active managers. They are also able to have significantly greater after-tax returns.

Advantages of Index Funds

     Returns.  Advocates claim that index funds routinely beat a large majority of actively managed mutual funds; one study claimed that over time, the average actively managed fund has returned 1.8% less than the S&P 500 index. Since index funds attempt to replicate the holdings of an index, they obviate the need for— and thus many costs of— the research entailed in active management, and have a lower "churn" rate (the turnover of securities which lose favor and are sold, with the attendant cost of commissions and capital gains taxes).

     In any given month, perhaps 50% of all actively managed funds will "beat the market"; that percentage decreases to 0% looking back 20 or 30 years. Many people gained 500% in their NASDAQ stocks in 1999, to lose it all the next year. Hedge fund managers that closed their funds in 2000 and 2001 included Tiger Management Corp. and Soros Fund Management. Some capital managers that have done well for decades, for example Warren Buffett and some private-equity firms like Blackstone and KKR that probably have produced an annualized 20% for the last 20 years.
     Transparency. Evaluating the performance of index funds is very easy. Simply subtract the expense ratio from the relevant index’s return for the period of interest. The fund’s performance should be equal to that quantity. If it is below that quantity, something is askew.
     Low costs of index funds.  Because the composition of a target index is a known quantity, it costs less to run an index fund. No stock analysts need to be hired. Typically the expense ratio of an index fund is below 0.2%. The expense ratio of the average mutual fund as of 2002 is 1.36%. If a fund produces 7% return before expense, taking account of the expense ratio difference would result in after expense return of 6.8% versus 5.64%.

     Simplicity.  The investment objectives of index funds are easy to understand. Once an investor knows the target index of an index fund, what securities the index fund will hold can be determined directly. Managing one's index fund holdings may be as easy as rebalancing every six months or every year. 

     Lower Turnover. Turnover refers to the selling and buying securities by the fund manager. Selling securities may result in capital gains tax, which would be passed on to fund investors. Because index funds are passive investments, the turnovers are lower than actively managed funds. The management consulting firm Plexus Group estimated in 1998 that for every 100% turnover rate, a fund would incur trading expense at 1.16% of total asset. 

     Diversification.   Diversification refers to the number of different securities in a fund. A fund with more numbers of securities is said to be better diversified than a fund with smaller number of securities. Owning many securities reduces the impact of a single security performing very below average. A Wilshire 5000 index would be considered diversified, but a bio-tech ETF would not. 

     While an index like the Wilshire 5000 provides diversification within the category of U.S. companies, it does not diversify to international stocks. The Wilshire 5000 is dominated by large company stocks, and there is a question whether the large company dominance represents a reduction of diversity. Modern portfolio theory answers "no,” but the picture could change if government's control on monopolies were allowed to weaken.
    Measurement of Fund Performance.  Index fund performance should be equal to index returns minus expense ratio. If it is less than that, the investor knows that there is a problem with fund management.
Disadvantages of Index Funds

     Since index funds achieve market returns, there is no chance of out-performing the market. On the other hand, it should not under-perform the market significantly. Investors should remember after all expenses and fees are subtracted their Rate of Return will not exactly be the market return of the index; however, it should be very close.

     Owning a broad-based stock index fund does not make an investor immune to the effect of a stock market bubble. When the US technology sector bubble burst in 2000, the general stock market dropped significantly, and did not recover until 2003.

Investment Primer: The Efficient Market Hypothesis
1.  What is the efficient market hypothesis (an important rationalist model)?

     An important rational model from the field of finance is the efficient markets hypothesis (also called random walk theory).  It states that stock prices vary randomly around their respective intrinsic values (their "true" values).  Intrinsic values, in turn, rationally reflect all relevant publicly available information, and perhaps even privately available information, as well.  Prices adjust very quickly to new information, which enters in a random fashion.  Stock prices are the best estimate of underlying value.  There are three versions of the efficient market hypothesis:  weak, semi-strong, and strong forms.  

     PRIVATE 
The weak form asserts that stock prices already reflect all information that can be derived by examining market trading data such as history of past prices, trading volume, or short interest.  For our purpose, historical data will refer to everything that happened before today.
     The semi-strong form states that all publicly available information regarding the prospects of a firm must be reflected already in the stock price.  Thus, it includes everything covered by the weak form plus publicly available information. For our purposes, publicly available refers to information that becomes known to the general public today. This includes fundamental data on the firm's product line, quality of management, balance sheet composition, patents held, earnings forecasts, and accounting practices.  Any such information from publicly available sources is reflected in the stock prices.  

     The strong form states that stock prices reflect all information relevant to the firm including information available only to company insiders. Thus, it includes everything covered by the weak and semi-strong forms plus information available only to insiders. 
2.  Revisionist EMH—From a letter to the Wall Street Journal: In discussing the career of Prof. Amos Tversky (Tversky’s WSJ obituary, June 6, 1996), Roger Lowenstein attacks the efficient-market theory stating that it "holds that investors are ever-rational and that stock prices are as perfect as possible." The accepted version of the efficient-market hypothesis states only that markets and investor behavior as a group are rational and, more important, that the best predictor of the behavior of markets is a model that does assume rationality. Indeed, I'm sure we all personally know of individual investors who behaved irrationally. It is not necessary to have every investor behave rationally at all times to show that the efficient-market hypothesis holds.
3.  What are the six major arguments for investor rationality?

a) Arguing that each of the axioms (e.g. transitivity) taken separately is a reasonable condition to put on decision making.  (If a person prefers $20 to $10 and $10 to $5, then they will certainly prefer $20 to $5.)  If each axiom is reasonable, then the conclusion that investors are rational (based upon the axioms) is also reasonable.  For the rationalists, this is the most important argument because these axioms are the foundation of rationalist mathematical modeling. (Rationalists tend to become very testy and defensive when violations of these axioms are pointed out to them.)


b) Nonrational investors either quickly learn to become rational or lose all of their money (and are forced to leave the market).


c)  The investor may not be rational but the fund manager/broker who is making decisions for them is rational.


d) When empirical evidence supports a market model that assumes rational investors, this is evidence for investor rationality. The rationalists use market level tests to support individual level assertions about rationality.  This is the fallacy of affirming the consequent, a logical fallacy. (No rationalists in his/her right mind will admit to this. This error is what enables most rationalists to believe in the axioms despite a dearth of tests and supporting empirical evidence.)

e) "Tell me a different story."  This request from rationalists is for a complete explanation of how an approach other than decision-maker rationality can explain market efficiency.  That is, before I will accept criticism of the rational decision maker model, you must provide a complete alternative explanation which doe not include rational decision makers. (Typically, this is a last ditch effort before having to give in and admit that the axioms have limited descriptive power.)

f) If an anomaly does exist, investors will exploit it until it disappears. This is the adaptive market hypothesis. It complements behavioral finance and the behavioralist paradigm. (This is your instructor’s favorite justification for EMH.)

4. The lens model can be integrated with the efficient market hypothesis to derive very important and useful conclusions. Among them, a) available cues for predicting future returns (percentage changes in stock prices) will be worthless with cue validities of zero (in the long run) and b) stock pickers/judges will perform poorly with achievement indices near zero. If this view is adopted, index funds become the obvious vehicle for investment.
Efficient Market Hypothesis Problems
1. 'TIME-TRAVELER' BUSTED FOR INSIDER TRADING

Wednesday March 19, 2003

By CHAD KULTGEN

     NEW YORK -- Federal investigators have arrested an enigmatic Wall Street wiz on insider-trading charges -- and incredibly, he claims to be a time-traveler from the year 2256! 

     Sources at the Security and Exchange Commission confirm that 44-year-old Andrew Carlssin offered the bizarre explanation for his uncanny success in the stock market after being led off in handcuffs on January 28. 

     "We don't believe this guy's story -- he's either a lunatic or a pathological liar," says an SEC insider. 

     "But the fact is, with an initial investment of only $800, in two weeks' time he had a portfolio valued at over $350 million. Every trade he made capitalized on unexpected business developments, which simply can't be pure luck. 

     "The only way he could pull it off is with illegal inside information. He's going to sit in a jail cell  on Rikers Island until he agrees to give up his sources."

     Is Carlissin’s claim of being a time traveler (and/or this story) a hoax? Justify your answer by using the efficient market hypothesis to assess whether a time traveler could make a fortune in today’s stock market?  Assume that time travel is accessible to most people in the year 2256.  
2.   Assess each form of the efficient market hypothesis using the Emulex example below.  Is the form consistent with the event, inconsistent with the event, or not applicable?  (Hint: use each only once as you evaluate the EMH forms.)

Bogus Report Sends Emulex on a Wild Ride

Wall Street Journal, Aug 28, 2000

By Terzah Ewing, Peter Waldman and Matthew Rose
Abstract

     Around 10:25 a.m.: At Emulex, the phones ring and ring. Mr. [Kirk Roller]'s administrative assistant, Linda Bintliff, charges in with an urgent message from Walter Moore, an Emulex salesman in Washington. He has just called to say he is faxing over an Emulex "press release" found on the Internet.

     10:47 a.m.: On CNBC, commentators Joe Kernen and David Faber, emphasizing that they are still uncertain about the source, repeat what they label the "news" from Bloomberg and Dow Jones Newswires that Emulex has restated its fourth-quarter earnings and that the CEO resigned. They again stress that circumstances of the release are highly unusual. (Dow Jones Newswires is owned by Dow Jones & Co., which also publishes The Wall Street Journal and provides news content to CNBC.)

     Now, cyber cops from the SEC, the FBI and Nasdaq are looking into the Emulex case. The Chicago Board Options Exchange, as well, has launched an "intense investigation" of trades in Emulex options that may be related, a spokesman says. (An FBI spokeswoman confirmed that the agency has initiated an investigation but declined to elaborate. The SEC and Nasdaq won't confirm or deny the existence of investigations.)

Full Text

How did it happen again?

     Fraud cooked up on the Internet is one of the stock market's modern problems. Because of the lightning-quick way that word spreads online and in the media, such capers still seem to fool everyone every time, at least for a little while. 

     Emulex Corp., a Costa Mesa, Calif., maker of fiber-channel adapters, proved to be the latest victim of this New Economy-style hoax. On Friday, a purported "press release" attributed to the company was sent out over a little-known business news wire, warning of an earnings restatement, an executive resignation and a supposed Securities and Exchange Commission accounting investigation. 

     It was all bogus. And within an hour and a half, the company refuted the "news." But not before the stock plunged 60% at one point on the Nasdaq Stock Market, cutting Emulex's market value by $2.45 billion to $1.62 billion. Emulex later recovered most of those losses to close just 6.5% lower for the day at $105.75. It was one of the wildest rides for an individual stock in recent years. Emulex has distinguished company in the Wall Street hoax annals. In March, a fake news release designed to appear as if it came from Lucent Technologies Inc. was posted on a Yahoo! Inc. message board warning of a profit shortfall for the company's fiscal second quarter. 

     And in a 1999 case, the SEC brought charges against an employee of PairGain Technologies Inc. The employee, who posted a bogus news article about his company on a Web site designed to look like a Bloomberg News site, ultimately pleaded guilty to two counts of securities fraud and was ordered to pay $92,000 in restitution and had restrictions placed on his doing business over the Internet. 

     The SEC and others are investigating Friday's Emulex trading. But whatever they find, it is clear that the current era of fast, cheap information means the scamsters aren't likely to go away. And the episode has prompted soul-searching among financial-news organizations, which get their competitive edge by being first with any news. 

     Here is how the Emulex hoax unfolded. All times are Eastern Daylight Time.

     9:30 a.m.: A cryptic "press release" attributed to Emulex appears on Internet Wire Inc., a Web-based news-release service. The release's headline says the SEC is investigating the company's accounting practices and that Chief Executive Paul Folino has resigned. It adds that "due to compliance with generally accepted accounting principles," fourth-quarter earnings will be adjusted to a loss of 15 cents a share from income of 25 cents a share. Emulex's stock opens on the Nasdaq Stock Market at $110.69, down about $3 from the previous day. Word leaks out slowly, by cyber standards, at first. It is about to blow up. 

     9:46 a.m.: The "news" hits some Internet message boards. A posting on the Yahoo! Finance site warns: "emlx to RESTATE EARNINGS DOWN." 

     10 a.m.: The stock drops about 4%, to $106, by 10 a.m. Mr. Folino arrives for what he thinks will be a lazy August Friday at headquarters. But he almost immediately hears CNBC-TV reports about the stock's free fall. Senior Vice President Kirk Roller sees the plunge on a terminal outside Mr. Folino's office and rushes in to Mr. Folino. Together they brainstorm over their recent news releases, searching for something negative they might have missed. 

     10:13 a.m.: They are too late. Bloomberg News runs a headline reporting Emulex's alleged CEO resignation and SEC accounting investigation. At 10:14, another Bloomberg headline appears about restating fourth-quarter results. A Bloomberg spokeswoman said the reporter couldn't call the California-based company because its offices weren't yet open. The stock trades at $103, still only a $10 drop. But it is about to plunge. 

     10:17 a.m.: James Cramer, the well-known trader and columnist for the Web site TheStreet.com, posts a message on RealMoney.com message board. It reads: "Emulex nailed by SEC!! Trying to buy puts, but it is a fast market." The stock at the time of the posting has plummeted to $86. (Mr. Cramer, who would later follow up with the news that it was a hoax, couldn't be reached for comment.) 

     Around 10:20 a.m.: Doug Pratt, a money manager at Willow Capital LLC in Carlsbad, Calif., sends a colleague a message lamenting that he hadn't sold Emulex shares "short" ahead of the announcement, to profit from the drop. He says later, "Even a cynic like me doesn't say, `Is this true?' right away." But soon he begins to wonder. "The thing that hit me was that they issued this on a marginal news wire without notifying Nasdaq. I thought, `This company is either crazy or maybe it's not true,'" he says. The stock, meanwhile, is at $73.13. 

     Around 10:25 a.m.: At Emulex, the phones ring and ring. Mr. Roller's administrative assistant, Linda Bintliff, charges in with an urgent message from Walter Moore, an Emulex salesman in Washington. He has just called to say he is faxing over an Emulex "press release" found on the Internet. Nasdaq's general counsel's office calls. Mr. Folino takes the phone himself, reassuring the stock-market watchdog, Mark Twain-style, that reports of his resignation are greatly exaggerated. They agree that Nasdaq will halt trading, pending a real Emulex news release refuting the hoax. 

     10:28 a.m.: On CNBC, news reports note Emulex's plunge but have no details. Mark Hoffman, CNBC's managing editor for business news, later said the reporters noted on air the strange way in which the news had been disseminated. "We felt like we were responsible and reported the news that was factual -- which was the aggressive sell-off of shares," he said. 

     10:29 a.m.: Nasdaq halts trading in the stock but says that all trades up to that time will hold good unless investors and their brokers come to private agreements to undo them. The stock's last official quotation before the halt is $45, down 60% from the day before. A Nasdaq spokesman says some trades, later invalidated by the market, may have taken place during the halt. Other valid trades may have been reported late. 

     10:40 a.m.: Dow Jones Newswires, which hadn't been able to issue a report about the alleged press release earlier because its Internet Wire feed was broken, now sends out its first headline: "Emulex Corp. Sees 4Q Loss 15c/shr." 

     10:47 a.m.: On CNBC, commentators Joe Kernen and David Faber, emphasizing that they are still uncertain about the source, repeat what they label the "news" from Bloomberg and Dow Jones Newswires that Emulex has restated its fourth-quarter earnings and that the CEO resigned. They again stress that circumstances of the release are highly unusual. (Dow Jones Newswires is owned by Dow Jones & Co., which also publishes The Wall Street Journal and provides news content to CNBC.) 

     10:57 a.m.: Dow Jones Newswires quotes an Emulex spokesman, calling the earlier release a hoax. Bloomberg puts out a similar headline a few minutes later. 

     10:58 a.m.: On the message board, Mr. Cramer notes, "Holy cow -- HOAX!!!" Some trade-report services show Emulex changing hands at $50.13, despite the halt. 

     11 a.m.: CNBC anchorman Ted David reports that the earlier release was a hoax. Late morning: In Costa Mesa, Messrs. Folino and Roller spend the rest of the morning fielding calls from Emulex's largest investors, including Fidelity 

Investments, as well as the media, SEC investigators and agents with the FBI's computer-fraud division in Los Angeles. (A Fidelity spokeswoman confirms that one of the mutual-fund company's portfolio managers "contacted the company early 

today [Friday] and did due diligence.") Meanwhile, on Wall Street, traders brace for a flood of orders from confused investors. The stock remains halted. 

     12:51 p.m.: An authentic Emulex news release rebutting earlier "news" goes over Business Wire. 

     1:30 p.m.: Emulex resumes trading. Its first trade is at $120 a share, though it slides later. 

     Shortly after 2 p.m.: Mr. Folino is interviewed on CNBC. He says the SEC, the Federal Bureau of Investigation and Nasdaq are investigating the case and that Emulex will "absolutely" prosecute should a culprit emerge. 

     Around 3:57 p.m.: Internet Wire puts out a release acknowledging the hoax, saying it was "perpetrated by an individual (or individuals) who falsely represented himself or herself as a public-relations agency representing Emulex." 

     4 p.m.: Emulex finishes trading at $105.75, down 6.5%. Its intraday range: between $43 and $130. 

     Now, cyber cops from the SEC, the FBI and Nasdaq are looking into the Emulex case. The Chicago Board Options Exchange, as well, has launched an "intense investigation" of trades in Emulex options that may be related, a spokesman says. (An FBI spokeswoman confirmed that the agency has initiated an investigation but declined to elaborate. The SEC and Nasdaq won't confirm or deny the existence of investigations.) 

     And news organizations involved are looking at their own performances. "I blame myself more than anyone," said Matthew Winkler, editor in chief of Bloomberg News, who added that the reporter involved should have called the company before writing the first story for his wire. Making such calls is standard Bloomberg practice, he said, and something that should be communicated better to staffers. "I'm not going to shoot anybody; I am wearing the hair shirt," he added. 

     "I'm not pleased we published this at all," said Rick Stine, the managing editor of Dow Jones News Service. He said it was a small consolation that Dow Jones reported the news after trading was halted. 

     Mr. Stine said the incident didn't point out any structural problems in his newsroom. "If something comes in to us by fax, we check everything," says Mr. Stine. "If something comes in by Business Wire or PR Newswire" or another known service, "we trust them." The bogus release from Emulex was one of the first things to come into Dow Jones Newswires from Internet Wire, Mr. Stine says. "We met with them six months ago, and they assured us they had a verification process similar to PR Newswire and Business Wire." 

     Internet Wire, a closely held company based in Los Angeles, said it is cooperating with investigating authorities. "Internet Wire deeply regrets that this incident has occurred and for any problems or confusion it has caused for Emulex, the company's investors, and the marketplace in general," the company said, adding that is was the first such incident in its six-year history. Michael Terpin, chief executive of Internet Wire, declined to comment on how the company's systems were foiled. 

Rationalist vs. Behavioralist Paradigms

    Learning objectives:  Be able to summarize the roles paradigms, normal science, and scientific revolutions in scientific progress.  Be able to compare and contrast rational and behavioralist paradigms and to classify a research study or text/observation on the continuum between the two paradigms.

What are the two business paradigms?  

     Within the business disciplines, we are fortunate to have two major paradigms: rationalist and behavioralist.  An ideological/theoretical conflict has existed between the two paradigms for over 50 years.  Is human decision behavior more consistent with the rationalist models or behavioralist models?   Behavioral finance has grown out of this conflict and will likely result in the resolution of the conflict as time passes.

What is a paradigm?

     Thomas Kuhn's concept of paradigm is useful background for the debate between rationalists and behavioralists over decision making.  His book The Structure of Scientific Revolutions is the premier philosophy of science work written during the 20th century.  In it, he argues that science is not an inexorable truth machine that grinds out knowledge an inch at a time.  Instead science progresses via leaps (termed scientific revolutions) separated by periods of calm (termed normal science).

    An important basic concept in Kuhn's work is his concept of paradigm-a term he originated but which has expanded to have many more meanings today.  A scientific community consists of practitioners of a scientific specialty (e.g., physicists, chemists, psychologists, economists).  According to Kuhn, a paradigm is what members of a scientific community share, and, conversely, a scientific community consists of people who share a paradigm.  It includes a set of assumptions (many of which are unarticulated) and definitions.

    Paradigms gain status when they are more successful than their competitors in solving a few problems that the group of practitioners has come to recognize as acute.  One of the things a scientific community acquires with a paradigm is a criterion for choosing problems that, while the paradigm is taken for granted, can be assumed to have solutions.  To a great extent these are the only problems that the community will as admit as scientific or encourage its members to undertake.  Other problems, including many that had previously been standard, are rejected as metaphysical, as the concern of another discipline, or sometimes as just too problematic to be worth the time.      Few people who are not practitioners of a mature science realize how much mop‑up work remains after a paradigm shift occurs.  Mopping‑up operations are what engage most scientists throughout their careers.  They constitute what Kuhn calls normal science.  Normal science is defined as research firmly based upon one or more past scientific achievements, achievements that some scientific community acknowledges as supplying the foundation for its further practice.  Normal science seems to progress very rapidly because its practitioners concentrate on problems that only their own lack of ingenuity should keep them from solving.  

    When engaged in normal science, the research worker is a solver of puzzles, not a tester of paradigms.  However, through the course of puzzle solving, anomalies sometimes develop which cannot be explained within the current paradigm.  Paradigm‑testing occurs when persistent failure to solve a noteworthy puzzle gives rise to a crisis and when the crisis has produced an alternate candidate for a paradigm.  Paradigm testing never consists, as puzzle solving does, simply in the comparison of a single paradigm with nature.  Instead, testing occurs as part of the competition between two rival paradigms for the allegiance of the scientific community.
    The choice between two competing paradigms regularly raises questions that cannot be resolved by the criteria of normal science.  To the extent, as significant as it is incomplete, that two scientific schools disagree about what is a problem and what a solution, they will inevitably talk through one another when debating the relative merits of their respective paradigms.  In the partially circular arguments that regularly result, each paradigm will be shown to satisfy more or less the criteria it dictates for itself and to fall short of a few of those dictated by its opponent.  Since no paradigm ever solves all the problems it defines and since no two paradigms leave all the same problems unsolved, paradigm debates always involve the question:  Which problem is it more significant to have solved?  Like the issue of competing standards, the question of values can only be answered in terms of criteria that lie outside of normal science altogether, and it is that recourse to external criteria that most obviously makes paradigm debates revolutionary. 

   If many revolutions have shaken the very foundations of various fields, then why are we as lay people unaware of it?  Textbooks.

    Textbooks are teaching vehicles for the perpetuation of normal science and have to be rewritten whenever the language, problem structure, or standards of normal science change.  They have to be rewritten in the aftermath of each scientific revolution, and, once rewritten, they inevitably disguise not only the role but the very existence of the revolutions that produced them.

    Textbooks truncate the scientist's sense of the discipline's history and then proceed to supply a substitute for what they have eliminated.  This textbook‑derived tradition never existed.  And once the textbooks are rewritten, science again comes to seem largely cumulative and linear.

What is the rationalist paradigm?  

     The rationalist paradigm (e.g., microeconomics and finance) is focused upon the structure and processes of markets.  The market is seen as dominating other potential influences such as individuals, groups, or organizations. Market participants are assumed to be experts who act in a self-interested, calculating fashion for a financial incentive. Market theories are devised using mathematics. The mathematically based theory is tested with historical data and correlational methods.

     The foundation of the rationalist paradigm is expected utility theory (see Von Neumann and Morgenstern, 1947 for the most famous version).  Within the fields of finance, microeconomics, operations research and operations management, it is the major paradigm of decision making since the Second World War.  The purpose of expected utility theory is to provide an explicit set of assumptions, or axioms that underlie decision-making.  Von Neumann and Morgenstern proved mathematically that when decision-makers violate principles such as these, expected utility is not maximized.  

Once these were specified, behavioral decision researchers compared the mathematical predictions of expected utility theory with the behavior of real decision-makers.  Psychological and management theories of decision-making are the direct result of these comparisons as behavioral researchers sought to show the limitations of the "rational" model.

The goal of mathematical modeling is to abstract the important aspects of the "real" world.  Over time researchers seek to relax or weaken associated assumptions while maintaining predictive and explanatory power of the model.  This has happened in the case of expected utility theory.  Many variations of expected utility theory have been proposed.  One of the most notables is subjective expected utility theory initially developed by Leonard Savage (1954).  Savage's theory allows for subjective or personal probabilities of outcomes in place of objective probabilities.  This generalization is important in cases where an objective probability cannot be determined in advance or when the outcome will occur only once.  For example, the probability of an unrepeatable event such as worldwide nuclear war cannot be estimated based upon relative frequency (past history) because there has never been one.  Thus, we are forced to rely on other means such as subjective estimates.

     An exemplar useful for illustrating the rationalist paradigm is Burton Malkiel's (1995) study of the performance of actively managed mutual funds relative to the benchmark S&P 500 index.  In a study of mutual fund performance, Burton Malkiel compared the performance (annual rate of return) of equity mutual funds to a benchmark portfolio (the S&P 500).  He found that as a group, mutual funds underperformed the S&P 500 Index for the years 1982-1991 both before and after expenses.  If only survivor funds are included (poorly performing funds often disappear because they are merged with better performing funds of the same type), capital appreciation funds and growth funds outperformed the S &P 500 as a group for this time period.  Malkiel concludes that the survivorship bias is important and should be controlled for in future studies.

Research question:  Can actively managed fund managers beat the market (the S&P 500 index)? (Is the market efficient?)

Decision makers:  the fund managers.

Level of analysis:  market (questions about market efficiency are always market studies.)

$ incentive:  yes, fund managers are paid more for beating the market.

Experience: yes, fund managers have many years f experience in theindustry.












                X

|---------------------------------------------------------------------------------------------------------------|

Behavioralist                                                                                                              Rationalist

Paradigm                                                                                                                    Paradigm  

This is a rationalist study because all three criteria point to the rationalist paradigm.  Thus, the X is placed to the far right of the continuum.
What axioms are the foundations of the rationalist paradigm?  

     Most formulations of expected utility theory are based at least in part on some subset of the six principles below (Dawes, 1988). If one assumes these principles, one can use math to derive expected utility maximization as a method of making decisions. For our purposes, the first four are most relevant.
  a) Ordering of alternatives.  First, rational decision makers should be able to compare any two alternatives.  They should prefer one to the other, or they should be indifferent to them (not have a detectable preference).  (In an investment context, this implies that an investor is knowledgeable about all available 15,000 publicly-traded domestic stocks and 10,000 mutual funds and can express preferences among them.)
  b) Dominance.  Rational actors should never adopt a strategy/ alternative that is dominated (worse than) another strategy/ alternative.  (Decision makers will not mistakenly choose an alternative which they perceive to be worse than other available alternatives.)
 c) Transitivity.  If a rational decision maker prefers Outcome A to Outcome B and Outcome B to Outcome C, then that person should prefer Outcome A to Outcome C. (No matter how many alternatives are being compared, the decision maker will preserve transitivity.)
  d) Invariance.  A decision maker should not be affected by the way in which alternatives are presented.  (Decision makers can not be fooled by how the decision is presented.  They will see through any subterfuge and make the appropriate choice given their preference structure.)
  e) Cancellation.  If two risky alternatives include identical and equally probable outcomes among their possible consequences, then the utility of these outcomes should be ignored when choosing between the two options.  In other words, a choice between two alternatives should depend only on outcomes that differ, not on outcomes that are the same for both alternatives.  Common factors should cancel out.

  f) Continuity.  For any set of outcomes, a decision maker should always prefer a gamble between the best and worst outcome to a sure intermediate outcome if the odds of the best outcome are good enough.  This means, for example, that a rational decision maker should prefer a gamble between $100 and financial ruin to a sure gain of $10, provided that the odds of financial ruin are one in 1,000,000,000,000,000. . . .

What criteria must be met before a rationalist will accept an anomaly which has been pointed out by a behavioralist?

    For rationalists to accept a behaviorally based anomaly, the anomaly must be shown to exist, it must be shown to persist after being revealed, and one must be able to make money from it.

What is the behavioralist paradigm?

     The behavioralist paradigm (e.g., management) has its roots in psychology and takes a decision making and information processing approach.  The individual/group/organization takes in information from the environment, processes it internally, creating representations; makes decisions based upon represented information; and in consequence behaves.   The behavioralist paradigm is less constrained than the rational choice paradigm, with less emphasis placed upon using prior theoretical work as a foundation for current work. Creativity and novelty are valued in its theories and models.  The result is a theoretical montage, some pieces minutely focused and others more broadly based.  

      The behavioralist paradigm is focused upon the explaining the structure and process of individuals, groups, and organizations.  Within this paradigm, few observations or predictions are made about the structure of processes of markets.  Assumptions about the expertise of decision-makers or financial incentives are typically not made.  Theorizing is done almost entirely in words, mathematics being rarely incorporated.   There are neither assumptions regarding individual expertise level nor any for financial incentives.  Experimental research methods, which utilize random assignment, are preferred.  When experimental methods are not feasible, correlational methods are used.  

     Ellen Langer's (1971) study of the illusion of control (see Wikipedia.com or Plous pp. 170-172) is an exemplar useful for illustrating the behavioralist paradigm,.  In a study of the effects of choice on the illusion of control, 53 subjects were sold lottery tickets for $1 apiece.  If selected as the winner, the person would receive $50.  The lottery tickets were standard football cards.  On each card appeared a famous football player, his name, and his team.  One half of the subjects selected their own lottery card.  The other half received a lottery card selected by the experimenter (to avoid bias, each card selected in the choice condition was given to a subject in the no-choice condition).  Later, the subjects were approached again by the experimenter and asked what amount they would sell their lottery ticket for.  The mean amount of money required for the subject to sell the ticket was $8.67 in the choice condition and $1.96 in the no-choice condition (this difference was statistically significant at p<.005).  The experimenter did not subsequently buy back any lottery tickets.

Research question:  Does choice among options lead a decision maker to value the chosen option more than if they had no choice?   

Decision makers:  the student subjects

Level of analysis:  individual (the students deal with the experimenter and do not exchange cards or money.

$ incentive:  no, the students are not paid their asking price for the cards. All students ultimately participate in the same lottery.

Experience: no, the students have not estimated asking process for lottery football cards before.
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This is a behavioralist study because all three criteria point to the behavioralist paradigm.  Thus, the X is placed to the far right of the continuum.

Criteria for Comparing the Paradigms
     For our use, level of analysis, dollar incentive, and experience level of decision maker are the most relevant dimensions of comparison.  In the many of the problems, you will use these three criteria to classify studies on the rationalist and behavioralist paradigm continuum.  
     If the level of analysis is market (focus is on attribute of market such as price), it is a market study. If a study involves a direct or indirect test of the efficient market hypothesis (e.g., testing whether experts can beat market rates of return), it is a market level study. 
     Dollar incentive refers to whether the outcome of the decision impacts the wealth of the decision maker.  If a good outcome results in more money for the decision maker and a bad decision results in less money, dollar incentive is present. 
     Decision maker experience/expertise refers to the knowledge level and decision rules of the decision maker.  Rationalists require that decision makers be experts and have experience.  Further, they assume/assert that decision makers use utility maximization as their primary decision rule. For our purposes, always assume that stock market investors are experienced.

	
	Rationalist
	Behavioralist

	
	
	

	Level of Analysis
	Market
	Individual/group/

organizational

	
	Rationalist
	Behavioralist

	$ Incentives?
	Yes
	No

	
	
	

	Decision Maker Experience/ Expertise  
	Experienced/Expert
	Unspecified

	
	
	

	
	
	

	Assumption about Complexity of Reality
	Reality is simple.
	Reality is complex.

	
	
	

	Assumptions about Markets
	Markets are complex.
	Markets are simple (for purposes of this class--EMH holds).

	
	
	

	Assumption about Decision Makers
	Decision makers are simple--  experts who maximize expected utility.
	Decision makers are complex and use many strategies for making decisions.

	
	
	

	Long range goal regarding number of theories
	One model/theory (a comprehensive, unified theory of markets)
	Many models/theories (seeks to match complexity of reality)

	
	
	

	Language
	Math
	Words

	Basic Research Design/Methods
	Correlational (using historical data)
	Experimental and Correlational

	Variables of Interest


	Market Volume

Security Prices

Market Volatility

Risk due to Variance in Price


	Decision Strategies

Decision Aids

Shortcomings of Rational Model

Risk taking

Bias & errors


    Over time, the concepts of normative, descriptive, and descriptive have emerged to highlight differences between rationalist and behavioralist paradigms.

a) Normative-ought.  Has to do with how idealized, rational, super intelligent, people should think and act.  It abstracts away known cognitive concerns of real people, their internal turmoils, shifting values, and lingering post decisional regrets.


b) Descriptive-is.  Attempts to describe and predict behavior.


c) Prescriptive-a middle ground?  Addresses question "What should an individual do in order to make better choices?" Exploits logical consequences of normative theory and empirical findings of descriptive studies.

     The rational and behavioral paradigms offer competing views of decision makers.  Much debate has centered on whether the expected utility model is merely a normative model of how decision makers should behave or whether it is also a descriptively accurate model of how decision makers really make decisions.  Many economics and finance academics view it as descriptively accurate.  Many behavioralists disagree because of the many anomalies (decision phenomena which violate the rational paradigm) and frequently argue that the expected utility model is only normative.

Are Investors Rational?  A Look at U.S. Literacy

1.
Definition of literacy:  using printed and written information to function in society, to achieve one's goals, and to develop one's knowledge and potential.

2.
During 1992, nearly 13,600 individuals aged 16 and older were interviewed and tested to assess their literacy as part of the U.S. National Adult Literacy Survey.  Participants were randomly selected to represent the U.S. adult population.  In addition, about 1,000 adults were surveyed in each of twelve states (including Texas) that chose to participate and obtain state level results.  Over 1,100 inmates from 80 federal and state prisons were also included for a total of over 26,000 respondents.  Each participant was paid $20.

3.
Description of literacy scales.

Prose literacy-- the knowledge and skills needed to understand and use information from texts that include news stories, editorials, poems and fiction.

Document literacy--the knowledge and skills required to locate and use information contained in materials that include job applications, payroll forms, transportation schedules, maps, tables, and graphs.

Quantitative literacy--the knowledge and skills required to apply arithmetic operations, either alone or sequentially, using numbers embedded in printed materials.

4.   The study identified the proportion of people from each region who fell into each of five levels of literacy (1-lowest; 5-highest) for prose, document, and quantitative literacies.  

     Breakdown of Literacy Levels by Region

	Literacy Level
	South
	Nation

	1
	P-23%; D-26%; Q-25%
	P-21%; D-23%; Q-22%

	2
	P-28%; D-29%; Q-27%
	P-27%; D-28%; Q-25%

	3
	P-30%; D-29%; Q-29%
	P-32%; D-31%; Q-31%

	4
	P-15%; D-14%; Q-15%
	P-17%; D-15%; Q-17%

	5
	P-03%; D-02%; Q-04%
	P-03%; D-03%; Q-04%


The above percentages indicate what proportion of the populace falls in a given literacy level for prose (P), document (D), and quantitative (Q) literacies.  For example, for the South, 23% of the populace performs at level I for prose literacy, 26%, for document literacy, and 25%, for quantitative literacy. 

      These findings contradict the view of rationalists that investors are experts who use expected utility to make investing decisions. Many U.S. residents have very weak math and information gathering skills.

5.  Samples of Items Comprising the Literacy Dimensions and Their Difficulty Levels

	Prose Scale
	Document Scale
	Quantitative Scale

	Level 1 (Scores 0-225)  

     (92% get these right) 
	       (92% get these right)
	        (91% get these right)

	149
Identify country in short article.
	69
Sign your name.
	191
Total a bank deposit entry.

	210
locate one piece of information in a sports article
	170
Locate expiration date on driver's license
	

	224
Underline sentence explaining action stated in a short article
	180
Locate time of meeting on a form
	

	Level 2 (Scores 226-275)  

       (80% get these right)
	       (78% get these right)
	       (80% get these right)

	226
Underline meaning of a term given in governmental brochure on supplemental security income.
	230
Locate intersection on a street map
	238
Calculate postage and fees for certified mail

	250
Locate two features of information in sports article
	246
Locate eligibility from table of employee benefits
	246
Determine difference in price between tickets for two shows

	275
Interpret instructions from appliance warranty
	259
Identify and enter background information on application for social security card
	270
Calculate total costs of purchase from an order form

	Level 3 (Scores 276-325)  

        (61% get these right)
	       (60% get these right)
	       (62% get these right)

	288
Write a brief letter explaining error made on credit card bill
	277
Identify information from bar graph depicting source of energy and year
	278
Using calculator, calculate difference between regular and sale price from an advertisement

	316
Read a lengthy article to identify two behaviors that meet a stated condition
	314
Use bus schedule to determine appropriate bus for given set of conditions
	321
Calculate miles per gallon using information given on mileage record chart

	
	323
Enter information given into an auto maintenance record form
	325
Plan travel arrangements for meeting using flight schedules


	Level 4 (Scores 326-375)  

        (38% get these right)
	       (47% get these right)
	       (41% get these right)

	328
State in writing an argument made in lengthy newspaper article
	342
Identify the correct percentage meeting specified conditions from a table of such information
	331
Determine correct change using information in a menu

	347
Explain difference between two types of employee benefits
	352
Use a bus schedule to determine appropriate bus for a given set of conditions
	350
Using information stated in a news article, calculate amount of money that should go to raising a child

	359
Contrast views expressed in two editorials on technologies available to make fuel efficient cars
	352
Use table of information to determine pattern in oil exports across years
	368
Using eligibility pamphlet, calculate the yearly amount a couple would receive for basic supplemental security income

	362
Generate unfamiliar theme from short poems
	
	

	374
Compare two metaphors used in poem
	
	

	Level 5 (Scores 376-500) 

        (18% get these right)
	       (33% get these right)
	       (26% get these right)

	382
Compare approaches stated in narrative on growing up
	378
Use information in table to complete a graph including axes
	382
Determine shipping and total costs from an order form for items in a catalog

	410
Summarize two ways lawyers may challenge prospective jurors
	387
Use table comparing credit cards. Identify the two categories used and write two differences between them
	405
Using information in a news article, calculate difference in time for completing a race

	423
Interpret a brief phrase from a lengthy news article
	395
Using a table depicting information about parental involvement in school survey to write a paragraph about extent to which parents and teachers agree
	421
Using calculator, determine total cost of carpet to cover a room


From: U.S. Department of Education, National Center for Education Statistics, National Adult Literacy Survey, 1992

Rationalist vs. Behavioralist Paradigm Problems

1.
During the last five years, your instructor has discussed the emerging field of behavioral finance with many colleagues.  The most common reaction has been for those colleagues to smile and say, "Behavioral finance?  That's an oxymoron."  Oxymoron is defined as a combination of contradictory or incongruous words (e.g. cruel kindness).  Explain this reaction using a) the concept of paradigm and b) attributes of the behavioral and rational paradigms.

2.  The Structure of Scientific Revolutions triggered diverse reactions.  Most “hard” scientists shrugged and went about their business.   But many in the soft, or social, sciences “loved” the book, Kuhn says, perhaps because it offered a hope that they could attain the same level of legitimacy (or illegitimacy) as physicists or chemists.  “Some of them even said, ‘Wow, all we have to do is to figure out what our paradigm is and enforce it.,’” Kuhn explains.

     Some philosophers, on the other hand, deplored Kuhn’s brusque dismissal of empiricism and objective truth.  He was accused of claiming that science is nothing more than “power politics” or “mob psychology.” “Look, I think that is nonsense, and I am prepared to argue that,” Kuhn says heatedly.

     Kuhn has been even more distressed by those who admiringly misinterpret him.  “I’ve often said that I am much fonder of my critiques than my fans,” he comments.  In the 1960s his work was seized on by radicals opposed to science and its offspring, technology, and indeed to any “cognitive authority that might distort “pure experience.”  Kuhn recalls students telling him, “Oh, thank you, Mr. Kuhn, for telling us about paradigms.  Now that we know about them, we can get rid of them.”

a) How would Kuhn address the criticism that he is claiming science to be nothing more than “power politics” or “mob psychology?

b) Did the 60s radicals rid the world of paradigms?  Why or why not?

3.  Richard Thaler has said that one way a scientific field advances is through funerals, as older members of a field die off.  Assess the validity of his statement using Kuhn’s concept of paradigms.

4.  In a study of portfolio allocation decisions, Moore, Kurtsberg, Fox, and Bazerman had 80 business students make decisions in a computer-based, mutual-fund-investing simulation. Each student performed the simulation by him/herself.  The goal was to better understand why investors spend so much time and money on actively managed mutual funds despite the majority of those funds being outperformed by passively managed index funds (at least in recent years).  

     The researchers hypothesized that the illusion of control would lead students to overestimate their future portfolio returns from actively selecting mutual funds and that anchoring and adjustment would influence investment decisions. (Recall that illusion of control suggests that decision makers value choice even when predicting random events outcomes for which they have no valid cues.)   Most participants consistently overestimated the future performance of their investments consistent with the illusion of control.

      The researchers hypothesized that anchoring and adjustment would influence portfolio allocation decisions.   The students were more likely to change their portfolio allocation following poorer fund performance than better fund performance, a tendency which had a negative impact on portfolio returns.  The researchers attributed this to students anchoring on past performance (expecting both poor and good fund performances to continue) as they made allocation decisions.

      The students reported that they had an average of $20,500 of their own money invested in stocks and mutual funds and that they had been investing for an average of 4.7 years.  Participants received course credit for participating in the research.  

    a) What causal model(s) is (are) being tested? Alternatively, what is the research question?
    b) Who are the decision makers who are being studied? 

    c) On continuum below, place an X. Justify your answer using the relevant three criteria.  

|---------------------------------------------------------------------------------------------------------------|

Behavioralist                                                                                                              Rationalist

Paradigm                                                                                                                    Paradigm  

5.  Metcalf etal. analyzed the Wall Street Journal's contests pitting the US traded equity recommendations of four expert portfolio managers and strategists against the random selection of four darts (a proxy for the random walk of the efficient market).  The experts receive no money for their participation. The total return of the experts' selections was 9.5%, substantially better than the 6.9% returned by the dart stocks and the 4.3% returned by the S&P 500.  The market was beaten by the experts 18 times and by the darts 15 times during the 30 contests The experts beat the darts 16 of 30 times. The experts tend to pick riskier stocks and to do no better than the darts after controlling for risk. The authors conclude that the performance of the stock pickers is consistent with the efficient market hypothesis.

a) What causal model(s) is (are) being tested? Alternatively, what is the research question?

b) Who are the decision makers that are being studied?

c) On continuum below, place an X. Justify your answer using the relevant three criteria.

|---------------------------------------------------------------------------------------------------------------|

Behavioralist                                                                                                              Rationalist

Paradigm                                                                                                                   Paradigm

6.  In a study titled "Are investors reluctant to realize their losses?" Terrance Odean compared the percentage of paper losses realized by a sample of 10,000 discount brokerage accounts to the percentage of paper gains realized.  A paper loss or gain the change in stock price that occurs while an investor owns a stock.  To "realize" a paper loss or paper gain, the investor sells the stock.  The period considered is 1987-1993.  He found that for the entire year, a higher percentage of gains (23.3%) than losses (15.5%) is realized.  For the month of December, a higher percentage of losses than gains are realized.  For the subsequent year, he found that the winners (which were sold) outperformed the losers (which were retained).

Rate of Return for Subsequent

84 days
252 days
 504 days


Sold winners
 

 .0047

 .0235
 
.0645


Kept Losers


-.0056

-.0106
 
.0287

All differences are statistically significant.

a) What causal model(s) is (are) being tested? Alternatively, what is the research question?

b) Who are the decision makers that are being studied?

c) On continuum below, place an X. Justify your answer using the relevant three criteria.

|---------------------------------------------------------------------------------------------------------------|

Behavioralist                                                                                                              Rationalist

Paradigm                                                                                                                   Paradigm

7. Chan, Jegadeesh, and Lakonishok tested the profitability of momentum strategies.  They addressed the question, “Does a stock price going up considerably over several months imply anything about its price in the future?  Their sample included all stocks listed on the NYSE, Amex, and NASDAQ during the periods 1973-1993 and 1994-1998.  They assigned stocks to deciles based upon prior six month return.  They examined the performance of winner stock portfolios (selected from the top 10%) and the performance of loser stock portfolios (selected from the bottom 10%) over the subsequent 6 months and 12 months.  They found that the winner portfolios outperformed the loser portfolios by 8.8% over the subsequent six months and by 15.4% over the subsequent 12 months.  They conclude that momentum strategies (as a method for stock selection) can be profitable in the short term and intermediate term.

a) What causal model(s) is (are) being tested? Alternatively, what is the research question?

b) Who are the decision makers that are being studied?

c) On continuum below, place an X. Justify your answer using the relevant three criteria.

|---------------------------------------------------------------------------------------------------------------|

Behavioralist                                                                                                              Rationalist

Paradigm                                                                                                                   Paradigm
Perception

Definition:  process of sensing reality and resulting understanding or view people have of it.

Two step model of perceptual process

    a.  Attention 

        i. Stimuli which are larger, more intense, in motion, repetitive, novel or very familiar, or in

            contrast with their background are more likely to be selected

       ii. Stimuli which are small, less intense, stationary, or that blend in with their background are

           less likely to be selected

    b.  Organization:  methods for categorizing of selected stimuli so they make sense 

        i.  Figure & background:  perceive stimuli as figures standing out against a background 

       ii.  Closure:  tendency to form a complete image out of incomplete data, among related stimuli 

      iii.  Representativeness (see below under heuristics and biases)

Operant Learning Theory


Thorndike's Law.  A behavior which is followed by positive consequences will have a greater probability of occurring again.  A behavior which is followed by negative consequences has a reduced probability of occurring again.


S-B-C model

Stimulus  (also called antecedent or trigger)


Behavior (what person does, must be directly observable, countable, and measurable to be useful)


Consequences


Techniques for affecting behavior


a) Positive reinforcement:  actively encouraging behavior by repeatedly pairing   


b) Punishment:  actively eliminates undesirable behaviors by application of aversive reinforcer after the behavior to be extinguished/diminished.  

c) Stimulus control:  remove trigger (antecedent stimulus) from vicinity of person.
     Habituation is a decrease in the strength of a behavioral response that occurs when an initially novel eliciting stimulus is repeatedly presented. When a new stimulus is encountered, the person first responds with a series of orienting reflexes. With repetition of the stimulus, if it is neither rewarding nor noxious, the person reduces and ultimately suppresses hios/her responses. Habituation is probably the most ubiquitous of all forms of learning. Through habituation, humans learn to ignore stimuli that have lost novelty or meaning, thus freeing themselves to attend to stimuli that are important.

     When we first encounter a new stimulus, such as a new face in our neighborhood late at night, the brain allocates it a high profile - a high demand on attentiveness - in the cerebral cortex. (The group of organs in the brain that manages this aspect of the cortex are known as the limbic system.) As we realize that this new face is simply a new neighbor, a pleasant unassuming guy who works the night-shift, we relax. The limbic system tells the cortex to let down its guard, back off, and devote some of those brain cells to other things
      An example is the sound of constant passing traffic outside a bedroom window. After a very short time, we cease to notice it unless something unusual, such as a screech of breaks attracts our attention.   
      In a normal life context, we quickly habituate to the acquisition of new levels of material possessions or wealth until it seems there has been no change at all.

     Positive feedback trading.  Schleifer (in his 2000 book Inefficient markets:  An introduction to behavioral finance) has incorporated positive feedback trading into a model of noisy traders (those who trade on randomness).  Positive feedback investors buy securities after prices rise and sell after prices fall.

Heuristics and Biases

   Heuristics are highly useful mental tricks or rules of thumb that we use to simplify decision making.  Biases are common errors that result from the use of heuristics.

    Availability (Plous Chapter 11)-managers assess the frequency, probability, or likely causes of an event by the degree to which instances or occurrences of that event are readily "available" in memory.

   Biases related to the availability bias include:

     i) Ease of recall:  Individuals judge events that are more easily recalled from memory, based upon vividness or recency, to be more numerous than events of equal frequency whose instances are less easily recalled.

    ii) Presumed associations:  individuals tend to overestimate the probability of two events co-occurring based upon the number of similar associations that are easily recalled, whether from experience or social influence.

    iii) The illusion of market stability:  investors tend to believe that whatever just happened in the market will continue indefinitely.

    iv) The limits of imagination bias:  

            Denial bias:  some events are so upsetting that the very act of contemplating them leads to denial that they might occur. (Plous p. 125)

            Vividness bias:  decision makers are more affected by vivid (i.e., concrete, imaginable, interesting, exciting)  information than by abstract or statistical information. (Plous pp. 25-26)

   Representativeness (Plous Chapter 10):

  a) assign to categories (called schemas) based upon simple resemblance or "goodness of fit" to individual categories 

  b) react based upon characteristics of that category.

   Schemas: knowledge stored in a categorical structure which often is hierarchical; not normally expressed in a verbal cognitive form or propositional form

   Biases emanating from the representativeness heuristic include:

     i) Insensitivity to base rates:  individuals tend to ignore the base rates in assessing the likelihood of events when any other descriptive information is provided--even if it is irrelevant. (Plous refers to it as “neglecting base rates” pp. 115-116)

 ii) Insensitivity to sample size:  individuals fail to appreciate the role of sample size in assessing the reliability and usefulness of sample information.

   iii) Misconceptions of chance:  individuals expect that a sequence of data generated by a random process will look "random," even when the sequence is too short for those expectations to be statistically valid.

    iv) Regression to the mean:  individuals tend to ignore that extreme events tend to regress to the mean on subsequent trials. (Plous pp. 116-120)

  Anchoring and adjustment (Plous Chapter 13)-assess by starting from an initial value and adjusting it to yield a final value/decision.

   Biases related to anchoring and adjustment include:

     i) Insufficient anchor adjustment:  individuals make estimates based upon an initial value (derived from past experience, random assignment, or whatever information is available) and typically make insufficient adjustments from that anchor when establishing a final value.

 Five More General Biases

     i) The confirmation trap:  individuals tend to seek confirmatory information for what they think is true and to neglect the search for disconfirmatory evidence. (Plous pp. 231-234; 238-240)

    ii) Hindsight and the curse of knowledge:  after finding out whether or not an event occurred, individuals tend to overestimate the degree to which they would have correctly predicted the correct outcome.  Furthermore, individuals fail to ignore information that they possess which others do not when predicting others' behavior. (Plous pp. 35-37)

   iii) Coincidence-conclude that two factors/variables are causally related because they happened together in a rare event. (Plous pp. 163-156)

   iv) Overconfidence:  individuals tend to be overconfident of the infallibility of their judgments when answering moderately to extremely difficult questions. (Plous Chapter 19)

 v) Familiarity bias:  people prefer things that they have more exposure to/experience with. (Nofsinger, Chapter 7)


Prospect Theory

 Rewards and losses are evaluated relative to a neutral reference point.

 Potential outcomes are expressed as gains or losses relative to this fixed neutral point.

 An S-shaped value function guides choices to be made.

  Important aspects of value function

  a) The marginal impact of gains or losses diminishes as one moves away from the reference point.

  b) The loss portion of the curve is steeper than the gain portion.  A given loss "hurts" more than an equivalent gain gives pleasure. 

  Biases related to prospect theory
i) Disposition effect-predisposition to hold losers too long and sell winners too soon

ii) Loss aversion-reluctance to sell at a loss as the investor hopes to get back to at least even. (Plous pp. 96-98; 105)

iii) Endowment effect- value of a good increases when it becomes part of a person’s endowment. (Plous pp. 96-97)

Problems

1.  A representative of Company A, a stock mutual funds company, contacts you about investing your IRA savings with her firm.  As part of the sales presentation, she produces a listing of stock funds from a large number of firms which have been rank ordered by performance.  Company A has two funds in the top 5.  The other companies you were considering for investment have funds in the list which are ranked much lower.  Later you discover that the list contained only Company A's best funds and only the worst funds of other companies you are considering.  Explain how the Company A sales representative has attempted to manage your perceptions.

2.  B.F. Skinner, renowned operant learning theorist, once said, "Beauty is [positive] reinforcement."  Hint:  When a person comments that a flower, sunset, person, etc. are beautiful, what are the corresponding stimulus, behavior, and consequences?

3.
James makes spending decisions based upon how much money is in his checking account.  All of his checking account funds are completely spent each month.  He never transfers funds from savings to checking during the month.  To save money, James has the bank take $25 from his check each month and put it in savings.


a) Identify the stimulus(i) and consequence(s) related to the behavior of spending in this situation.  


b) Which one of the three operant interventions is James using?  Why?

4.  Using operant theory evaluate the expression “out of sight, out of mind” for managing money.
5.  a)  Sally is shopping for a new car.  She is thinking seriously of buying a Ford Mustang until she remembers that a close friend had a Mustang which was a real "lemon".  Sally decides to buy some other car.  Which concept(s) best fit this situation? Briefly explain why you chose the one you did.

        b) A recent Toyota truck commercial states that over 80% of the Toyota trucks sold in the U.S. are still in use.  Further, they state that no American manufacturer can match this claim.  Large numbers of trucks made by Ford, General Motors, and Chrysler (U.S. manufacturers) have been sold in this country for over 40 years.  Large numbers of trucks made by Toyota have been sold in the U.S. for only about 10 years.  Thus, the percentage of trucks still in use is not an accurate measure of quality.  Which concept(s) is Toyota attempting to exploit?  Briefly explain why you chose the one which you did. 

        c) In a June 19, 1998 US News & World Report story titled "Get Real," the mortality illusion is described.  That is, people tend to underestimate their life expectancy by assuming that they will live to about the same age as their parents.  However, in an era of rapidly improving life expectancy, this "look around" method gives the wrong answer.  

    Which concept(s) is best exemplified by this illusion?  Briefly justify your answer.  

        d) In the same article, the bull-market illusion is described.  That is, people assume that they will make the same high return on savings in the future as they made in the past.

    Which of the concepts below is best exemplified by this illusion?  Briefly justify your answer.

6.  At semester's end, as Richard thought about the final exam for this class, he concluded that it would be very difficult.  Each of the heuristics (availability, representativeness, and anchoring & adjustment) could have been used by Richard in arriving at his conclusion.  Explain how each of the three heuristics could have been used by Richard to arrive at the conclusion he did.

7. Assume you are a stockbroker.  A new client invested $100,000 with you following your advice.  

a) What are the implications of prospect theory for telling the new client that s/he has suffered a $10,000 loss in her/his accounts?  Draw a prospect theory diagram in support of your answer.

b) What are the implications of prospect theory for telling a new client that s/he has earned a gain of $10,000 in her/his accounts?  Draw a prospect theory diagram in support of your answer.

8.  For each of the “Smartest/Dumbest Investments” descriptions below, which course concepts can help explain what happened?

a )  Around seven years ago, my financial planner persuaded me to invest $10,000 in a telecommunications venture with which he was affiliated.  The company filed for bankruptcy within two years, leaving the original investors with a 100% loss.

b)  My worst investment move was not investing in any more stocks or mutual funds when I was in my 20s, or in any retirement plan.

c)  The dumbest investment decision I ever made was to take some friends’ advice and staring to buy momentum stocks.  MSN Moneycentral has a portfolio that suggests three momentum stocks monthly.  At the beginning of each year, $10,000 in play money is equally divided and put into the top three momentum stocks according to a particular model.  At the end of each month, all three stocks are sold.  At the start of he next month, the proceeds are evenly divided and invested in the top three momentum stocks according to the model.  In 1999, this approach turned a 1068% profit.  I decided to blindly invest in 2000.  I lost about 30% in three months.  The portfolio is down 54% as of yesterday morning.

d)  The smartest investment decision I ever made was to take my father’s advice to never second guess a sell decision.  I used to monitor stocks and funds very closely after I sold them to see if I got out at the right time.  Invariably, the stock would go up and I would berate myself for selling early and leaving money on the table.  My dad observed this and helped me to see that it is counterproductive.  Self doubt is a very negative thing which can effect future investment strategies.  It’s a wasted emotion.

e)  My smartest decision was to really begin to put money aside before I got my hands on it.  At age 30, I began to have money deducted or payroll deducted to go directly to my investment accounts.

f)  The worst investment move I have made is not participating in the stock market.  I have substantial savings which are just sitting in a passbook savings account.

g)  My worst decision was trying to be a day trader and timing the market.  I opened an online trading account and have been trading for a while.  Overall, I am still trying to recover my loss from a panic sellout of stocks when they were acting like a roller coaster.  Looking back, I should have left many of those stocks alone for the long term.  I would have made a handsome profit by now.  Thinking that I could make a short term profit caused only grief and wasteful time spent watching the market constantly. 

h) I bought a stock, Tiphook, solely based on eyeballing its recent performance in the Wall Street Journal.  I made no other due diligence actions.  The company got bought out two weeks after I bought the stock.  I lost $1400 over night.

i)  In March, 1999, I bought into a little known company called FiNET.com.  Within hours of buying 300 shares at $2.18 each, the stock began to climb.  Over the next month, I continued adding to my position.  This was the next Yahoo.  In mid-April, the stock peaked at $18.  Wow.  I was on top of the world but not for long.  Since April, I have held my position and watched the stock fall to $1.50.  I am currently down 85%.  I will never sell the stock–wouldn’t want to forget the costly learning experience.
The Winner's Curse

  In an auction setting, the bidders will have a variety of estimates concerning the worth of the item being offered.  The mean of their estimates may approximate the true value of the offered item (as posited by the rational model of decision making).  However, it is the person with the highest estimate of value who will win the auction.  Thus, this person will pay too much.  The winner has won the auction with the highest bid but is cursed in that she/he paid too much. The winner's curse decreases as bidders gain experience. The leverage points are the number of bidders (more bidders produce more winner’s curse) and ambiguity in valuation of the item being offered for auction (more ambiguity produces more winner’s curse).

Nonrational Escalation of Commitment

  Background:  Attitude  

       a) components

          i) affect:  favorable or unfavorable feelings

          ii) cognition:  beliefs, knowledge, understanding

          iii) behavioral intention:  what a person plans to do

       b) common belief:   "Attitude causes behavior"

       c) commitment theory shows that in addition, "Behavior causes attitudes"

  Step One:  Commitment to an initial decision
       a) Defn of commitment:  binding of an individual to behavioral acts.

       b) The degree of commitment derives from the extent to which a person's behavior occurs under the following five conditions:

i) explicitness:  affected by the observability and unequivocality of the act

            ii) irrevocability:  reversibility of the action; some actions are permanent and having   

               occurred cannot be undone

             iii) volition:  degree of perceived choice in a situation;  people are simultaneously 


   free and constrained in their actions;  factors affecting volition are (1) choice, 


    (2) presence of external demands, (3) presence of extrinsic bases to action, 


    (4)     presence of other contributors to action

             iv) publicity:  extent to which others know of the action and the kinds of persons who


       know (e.g., friends vs.  strangers)

              v) opportunity for reflection:  person thinks about behavior; if the other four 


       conditions are present,  the person tends to attribute the causality for the behavior 


       to him/hers If the act is consistent with the attitude, the attitude will be 


        strengthened.  If the act is inconsistent with the attitude, the attitude will be 


       weakened.

  Step Two:  Factors which facilitate further commitment of resources to the decision
a) perceptual biases:  filter information; attending more to information which is 

      consistent with initial decision

b) judgmental biases:  loss of initial investment (sunk cost) will bias one to continue 

      commitment

c) external image management (KYAC):  selectively provide information in support 

      of  initial decision  and seek to appear consistent

d) competitive irrationality:  two parties engage in an activity that is clearly

irrational in terms of  outcomes to both sides; yet it is hard to specify irrational actions by each party

  Step 3:  Nonrational escalation of commitment to a decision.  Definition:  the degree to which an individual escalates commitment to a previously selected course of action to a point beyond that which a rational model of decision making would prescribe. 

  Ways to avoid nonrational escalation of commitment

       a) Set limits on your involvement and commitment in advance

       b) Avoid looking to other people to see what you should do

       c) Actively determine why you are continuing 

       d) Remind yourself of the costs involved

       e) Remain vigilant (escalation is often a passive response;  must constantly 

           reassess the costs and benefits of  continuing)

Problems

1.  Present a plan for structuring the MBA program (admissions, course work, expenses, etc.) to maximize student commitment to the University of Houston and the Bauer College.

2.  Early in August, 1990, Iraq invaded Kuwait.  As events unfolded in the days and weeks following the invasion, the Bush administration focused on sending troops and military aid to Saudi Arabia in order to prevent an Iraqi invasion of Saudi Arabia.  Then, during a televised news conference, Bush shocked his cabinet and advisors by unexpectedly announcing that Iraq would be expelled from Kuwait.  From this point on, Bush focused on liberating Kuwait and would accept no other alternative.  

    Apply all three steps of escalation of commitment theory to explain how this statement might have altered the course of the conflict with Iraq.  

3. How could you facilitate a client's commitment to his/her investments?

4. How can you avoid nonrational escalation of commitment to your investments?


Expertise:  Analysis and Intuition

   Dreyfus and Dreyfus (1986) identify five stages in the development of expertise:  novice, advanced beginner, competence, proficiency, and expertise (see below).  The novice often has limited knowledge and practice.  During the first stage of the acquisition of a new skill through instruction, the novice learns to recognize various objective facts and features relevant to the skill and acquires rules for determining actions based upon those facts and features.  Elements of the situation to be tested as relevant are so clearly and objectively defined for the novice that they can be recognized without reference to the overall situation in which they occur.  Through practice, the novice develops skills with the rules and internalizes them.  With much practice they modify and develop their own knowledge structures with the rules having served as a useful beginning and base.  


Novice:  learning of rules in a context free manner (without reference to overall situation); rigid adherence to taught rules or plans; little situational perception; no discretionary judgment. Novices are highly conscious of the task performance process. This is a distraction and creates additional "load" on cognitive processing. Novices don’t feel responsible for other than following the rule.

Advanced beginner:  situation is now incorporated in many decisions; guidelines for action based on attributes or aspects; situational perception still limited; all attributes and aspects are treated separately and given equal importance. The advanced beginner does not experience personal responsibility.

Competence:  rules organized into a hierarchy; coping with "crowdedness"; now sees actions at least partly in terms of longer-term goals; conscious deliberate planning; standardized and routinized procedures.  In this stage, the experience of responsibility arises from active decision making.

Proficiency:  intuition develops; sees situations holistically rather than in terms of aspects; sees what is most important in a situation; perceives deviations from the normal pattern; decision-making less labored; uses maxims for guidance, whose meaning varies according to the situation. 


Expertise:  holistic; intuitive, deep situational understanding; no longer relies on rules, guidelines or maxims; intuitive grasp of situations based on deep tacit understanding; analytic approaches used only in novel situations or when problems occur; has a vision of what is possible. 

Intuition-definition

  a) Behling and Eckel have identified over 87 attempts to define intuition.

  b) They have grouped the definitions into six clusters which are

      i) A sixth sense--akin to extra-sensory perception.

     ii) Personality trait (Carl Jung).

    iii) Unconscious process during which factors are sorted out at unconscious level but this process cannot be verbalized.

     iv) Set of actions or observable behavior--intuitive managers actively seek persons from whom to get information regardless of formal hierarchy.

      v) Distilled experience which has accumulated over many years.  Intuition is learnable but not teachable. Acquiring it is a process of shaping habits through experience.

     vi) Residual category

Hammond's types of cognition

    a) Intuition-thinking that is implicit, nonsequential and nonrecoverable.  Usually, the thinker can do no more than report the outcome of thought processes.

    b) Quasirationality-a form of cognition which has some properties of both analysis and intuition.

    c) Analysis-step by step, largely conscious, logically defensible, and retraceable process.  It is a series of steps that transform information according to certain rules.  These rules can be reported by the thinker.

Simon (1986) concludes that achieving a world class level of expertise in a new field (e.g., research methods) requires 10 years of intensive study.  Simon says that intuition consists of analyses that are frozen into habit and into the capacity for rapid response through recognition.  (Hammond responds that this is fast analysis not intuition.) Simon suggests that experts have over 100,000 discrete pieces of relevant information stored.  Many of those bits are productions—memorized decision rules.

Problems

1.  Assume that you will be interviewing Warren Buffet, the legendary investor.  What kinds of questions will you ask him?  What percentage of his expertise do you expect to capture? 

Cues





Temperature





Wind Speed





Barometric Pressure





Judgment


Forecaster's Prediction





Outcome


Whether it rains





Achievement Index


































































































PAGE  
13

