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After framing the decision, including clarifying the objectives and constraints, we need to develop a rich range of alternatives.  Then, we need to define the important criteria. Next, what are some of the ways to decide (make a choice)?  Some options are listed here and described below:


1. Gut feel, emotions, intuition


2. Two-column list of pros and cons


3. Ben Franklin’s variation on a two-column list


4. Decision matrix with alternatives one way and criteria the other way.  In each cell:



(a) Enter a brief statement or



(b) Use 3-level qualitative ratings (-1, 0, +1  or -, o, +) or



(c) Use expanded qualitative ratings, e.g., 0 to 5


5. Decision matrix with variable weightings for the criteria


6. Decision tree to deal with uncertain outcomes

1. Gut feel, emotions, intuition
All of us use this method of choosing many times each day and it is appropriate for many decisions.  Often, such decisions are made instinctively, without much conscious thought.

2. Two-column list of pros and cons & 3. Ben Franklin’s variation on a two-column list
This method is self-explanatory and requires us to do some analysis and reflection.  Ben Franklin went beyond a simple list.

“My way is to divide half a sheet of paper by a line into two columns; writing over the one Pro and over the other Con. Then during three or four days’ consideration, I put down under the different heads short hints of the different motives, that at different times occur to me, for or against the measure. When I have thus got them altogether in one view, I endeavor to estimate their respective weights; and where I find two, one on each side, that seem equal, I strike them both out. If I judge some two reasons con equal to some three reasons pro, I strike out five; and thus proceeding, I find where the balance lies; and if after a day or two of further consideration, nothing new that is of importance occurs on either side, I come to a determination accordingly.” –Benjamin Franklin

4. Decision matrix with alternatives one way and criteria the other way.

In each cell, we could do one of:


(a) Enter a brief statement


(b) Use 3-level qualitative ratings (-1, 0, +1  or -, o, +)


(c) Use expanded qualitative ratings, e.g., 0 to 5

Examples of this method are given at http://www.sloperama.com/advice/m70.htm

5. Decision matrix with variable weightings for the criteria
a. You usually will have more criteria than alternatives, so it is convenient to put the criteria in the first column, weighted importance of the criteria in the second column, then have a column for each alternative

b. Assign weights representing the relative importance of each criterion, typically on a 1-5 or 1-10 scale

c. Rate (provide a score on) each criterion for each alternative, typically on a 1-5 or 1-10 scale

d. Compute total scores for each alternative by summing the products of each criterion weight times rating; enter the totals in a bottom line

Here is a simple example, with criterion weights from 1-5 and ratings from 1-10; the products of weight and rating are given in parentheses in each alternative’s column.

	Criterion
	Weight
	Alternative A
	Alternative B
	Alternative C

	1
	5
	8     (40)
	5     (25)
	6     (30)

	2
	3
	5     (15)
	6     (18)
	7     (21)

	3
	4
	5     (20)
	9     (36)
	4     (16)

	4
	2
	10   (20)
	5     (10)
	8     (16)

	    Totals
	
	       (95)
	       (89)
	       (83)


The resulting choice would be Alternative A.  However, some comments and cautions about this method are appropriate:

*
If you get a best choice that really surprises you or doesn’t feel right, consider re-scoring your qualities and ratings; perhaps you didn’t really list what was important to you, or give it the right weight. This process helps you quantify and understand your feelings regarding your options. 

*
If all the options score poorly, then something needs to change before an acceptable decision can be made. In such a case, your current alternatives do not adequately meet your criteria, which means either that you need better alternatives or that your expectations are not realistic. If you use a spreadsheet to carry on the calculations, rankings, narrative explanations of your reasoning, etc., it becomes very easy to use the same template, revised by exception, to guide your future iterations.

*
The same system can be modified to allow the offset for negative qualities by multiplying by a negative one to allow for negative effects on the overall scoring.

*
If you have more than about six criteria, the value of the score can get diluted, so think hard about what really matters to you. Leave the nice-to-have criteria aside, or you might get distracted and make a decision based on unimportant factors. Make sure the criteria are non-overlapping, otherwise you essentially double-count the same underlying attribute.

*
Emotions can rationalize any quality to represent our desired choices in the best light; therefore, care must be taken to ensure that criteria are judged as objectively as possible. 

*
This approach is deceptively simple. It assumes that the criteria are independent of each other and add up in a simple way (are linear). Unfortunately, many things in life are non-linear and far more complex than this. Beware of over-simplification. Trust your gut feelings as a check! 

6. Decision Tree Analysis
The following description is from http://www.mindtools.com/dectree.html which also gives graphical illustrations of each stage.

a.
You start a Decision Tree with a decision that you need to make. Draw a small square to represent this on the left hand side of a large piece of paper, half way down the page.

b.
From this box draw out lines towards the right for each possible alternative solution, and write a short description of the solution along the line. Keep the lines apart as far as possible so that you can expand your thoughts.

c.
At the end of each line, consider the results. If the result of taking that decision is uncertain, draw a small circle. If the result is another decision that you need to make, draw another square. Squares represent decisions, and circles represent uncertain outcomes. Write the decision or factor above the square or circle. If you have completed the solution at the end of the line, just leave it blank.

d.
Starting from the new decision squares on your diagram, draw out lines representing the alternatives that you could select. From the circles draw lines representing possible outcomes. Again make a brief note on the line saying what it means.

e.
Keep on doing this until you have drawn out as many of the possible outcomes and decisions as you can see leading on from the original decisions

f.
Once you have done this, review your tree diagram. Challenge each square and circle to see if there are any solutions or outcomes you have not considered. If there are, draw them in. If necessary, redraft your tree if parts of it are too congested or untidy. You should now have a good understanding of the range of possible outcomes of your decisions.

g.
Evaluating Your Decision Tree

    Now you are ready to evaluate the decision tree. This is where you can work out which option has the greatest worth to you. Start by assigning a cash value or score to each possible outcome. Make your best assessment of how much you think it would be worth to you if that outcome came about.

     Next look at each circle (representing an uncertainty point) and estimate the probability of each outcome (as fractions that must add up to 1). If you have data on past events you may be able to make rigorous estimates of the probabilities. Otherwise write down your best guess.

h.
Calculating Tree Values

    Once you have worked out the value of the outcomes, and have assessed the probability of the outcomes of uncertainty, it is time to start calculating the values that will help you make your decision.  Start on the right hand side of the decision tree, and work back towards the left. As you complete a set of calculations on a node (decision square or uncertainty circle), all you need to do is to record the result.

i.
Calculating The Value of Uncertain Outcome Nodes

    Where you are calculating the value of uncertain outcomes (circles on the diagram), do this by multiplying the value of the outcomes by their probability. The total for that node of the tree is the total of these values (i.e., is the “expected value”)

j.
Calculating the Value of Decision Nodes

    When you are evaluating a decision node, write down the cost of each option along each decision line. Then subtract the cost from the outcome value that you have already calculated. This will give you a value that represents the benefit of that decision. Note that amounts already spent do not count for this analysis – these are 'sunk costs' and (despite the emotional cost) should not be factored into the decision. When you have calculated these decision benefits, choose the option that has the largest benefit, and take that as the decision made. This is the value of that decision node.

This same web site includes these comments:

*
Decision Trees are useful tools for helping you to choose between several courses of action. They provide a highly effective structure within which you can explore options, and investigate the possible outcomes of choosing those options. They also help you to form a balanced picture of the risks and rewards associated with each possible course of action.

*
This makes them particularly useful for choosing between different strategies, projects or investment opportunities, particularly when your resources are limited.

*
They can help make the best decisions on the basis of existing information and best guesses.

*
As with all decision making methods, decision tree analysis should be used in conjunction with common sense - decision trees are just one important part of your decision making tool kit.

Some General Comments About Choosing
1.  We should work for a good decision, not a perfect decision.  Most important decisions involve incomplete information and unknown consequences and future events. The wise decision maker sets an intention for the best decision possible at the time, within constraints that include time and resources.

2.  Recognize that not making a decision, or delaying a decision beyond a realistic time limit, is actually making a decision - by default.

3.  It is important to consider and honor values - yours and those of the entities/organizations involved.  Decisions that might violate important values have serious costs. The best decisions feel “right” (but not “certain”).

4.  Certainty is a warning sign that you made an error or are about to make a mistake.  Our minds are very uncomfortable with uncertainty and ambiguity. When we encounter new information that contradicts existing information or beliefs, we feel uncertain and uncomfortable (what Festinger called “cognitive dissonance” more than 50 years ago).  Our tendency is to relieve this discomfort by ignoring or rationalizing away the new information, even if we're dead wrong!


This problem is especially notable when it comes to political partisans. For example, Drew Westen studied three samples of voters during the campaign for the 2004 U.S. presidential election: hard-core Republicans, hard-core Democrats, and independents. He then showed them four video clips: two when Bush obviously contradicted himself, and two when Kerry obviously contradicted himself. The independents noticed both sets of contradictions; however, the hard-core believers only saw the contradictions of their political enemy! They were dead-certain that their guy made perfect sense, and the "other guy" was illogical. 


He also scanned the brains of the voters while they were viewing the clips, with very interesting results. The independents engaged the rational parts of their brains the whole time, which is why they spotted the logical contradictions. However, the hard-core believers did not. They used purely their emotions when viewing and being asked about the contradictions. They only engaged the rational parts of their brains to help "reason away" the obvious contradictions made by their candidate. As Ben Franklin said:

"So convenient a thing it is to be a reasonable creature, since it enables one to find or make a reason for everything one has a mind to do."

Once you "feel" certain that you have made the right decision, especially about a new problem, be wary; you are likely to have ignored important data.  (This section is adapted from material in http://bexhuff.com/2009/07/how-to-make-a-decision)

5.  The best decision makers work at recognizing and reducing their biases and mental blocks/locks (we will spend several weeks in the course on this area).   They use good critical thinking and good communication skills and work hard to separate facts from assumptions, inferences, and attributions (more on this later in the course).  They create testable hypotheses about what they "know," and inquire to test these.  They stay open to reevaluate a decision in the future, in accordance with new information and/or developments.

