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        “Difficulties strengthen the mind, as labor does the body.”


        —Seneca

      

      	
        Brain-Based Decision Making

      
    

  


  Decision making is goal oriented. That is, we make decisions in order to achieve objectives or solve problems—making a decision is a means to an end. This chapter explores techniques, tools, and approaches that take into account the ways our brains work and how we really think. The word problem comes from the Greek pro-, “forward,” and ballein, “to throw or drive”; it means something made to go forward, as when something is stuck and incapable of movement and is in need of returning to forward movement. Problems include disease, malfunction, disagreement, and mystery—all conditions in which movement is denied, in which the parties are stuck and in need of some solution that enables a return to forward movement. When you have a problem, you can’t just keep doing business as usual. You must do something that is not normally a part of your routine; special attention is required to get things unstuck.


  Before plunging into the details of problem-solving styles, definitions, and techniques, I want to make one point perfectly clear: the best problem solver is an expert in the subject involved. An expert might be an engineer, a consultant, a professor, a competitor, or even someone who knows the task intimately—the worker. No technique is as good as an expert. So, depending upon the seriousness of the problem, consult an expert before trying one of these techniques. For example, if you’ve got a cold, treat yourself, but if the symptoms are more complex, consult an expert—your doctor. The techniques mentioned in this chapter are intended to serve either (1) when relevant expertise is unavailable or (2) when the experts have been stumped. I was once called in to help solve a problem that had stumped the experts for about nine months. A $500,000 machine had been failing in the field 50 percent of the time. By applying the right technique (root-cause analysis, described by Plunkett and Hale, 1982), I led a group of 10 experts, and we found the cause of the problem in six hours.


  
    
      	
        TOPIC 26.1

      

      	

      	
        Styles for Approaching Problems

      
    

  


  Over the last 20 years or so, attempts to define problem-solving styles have flourished. These styles are all based on various combinations of personality traits (see the Big Five traits discussed in chapter 30). The literature on problem-solving styles is extensive, and I will not treat it here. Suffice it to say that all the attempts at defining styles are based on extreme scores on the Big Five. Four of the ten possible Big Five extreme scores appear to be most commonly associated with problem-solving style:


  1. The preserver (low Originality) looks for a quick solution based on tried-and-true principles.


  2. The explorer (high Originality) aims at an innovative solution based on a new insight.


  3. The challenger (low Accommodation) goes after the truth by using unrelenting logic, letting the chips fall where they may.


  4. The adapter (high Accommodation) seeks harmony and buy-in by building consensus.


  Basadur, Graen, and Wakabayashi (1990) offer an alternative based on one of the above Big Five dimensions (Originality) and one different one (Consolidation). According to their model, four problem-solving styles emerge based on these combinations of extreme scores:


  1. Implementer: low Originality + high Consolidation


  2. Generator: low Originality + low Consolidation


  3. Optimizer: high Originality + high Consolidation


  4. Conceptualizer: high Originality + low Consolidation


  Applications


  [image: ]When you are faced with a problem of some magnitude, consider which style is most relevant to understanding and solving it. For many complex problems, a combination of all the styles is particularly powerful.


  [image: ]To assess your own style and the styles of those around you, use the worksheet in appendix F to find the Big Five trait descriptors most typical of you and yours, or you might contact the publishers of the tests and models identified in table 26.1.


  [image: ]When you are assembling teams to solve problems, encourage diversity—in personality, styles, expertise, departmental experience, and so on. (Contributed by Rick Bradley)


  [image: ]The diversity recommended in application 3 may also help with general acceptance of the team’s solution to the problem afterward. (Contributed by Jane Howard)


  [image: ]


  
    
      	
        TOPIC 26.2

      

      	

      	
        Types of Problems

      
    

  


  At the highest level of thinking about problems, two kinds of problems appear:


  1. Problems for which the possible solutions are unknown (as in “Why is my car not starting?”)


  2. Problems for which the solutions are known, but the best solution is not obvious (as in “Which employee should I assign to this project?”)


  The goal in solving the first type of problem is to generate ideas, whereas the goal in solving the second type is to make a decision, or to select from among available ideas.


  Problems for which the solution is unknown can be further subdivided into two categories:


  1. Problems where the cause is unknown and must be discovered


  2. Problems where the cause is known, or is unknown and irrelevant


  An example of the first category would be a blown fuse or a tripped circuit breaker. If you do not discover the cause of the electrical overload, you risk fire (at most) or the unavailability of that electrical circuit (at least). An example of the second category would be having a flat tire in the desert with no jack available. The cause of the flat is most likely irrelevant; you just need some good ideas.


  Problems for which the best solution is not obvious can be subdivided into three categories. Although these situations are frequently referred to (erroneously, I think) as problems, they are more aptly called decisions. The verb decide comes from the Latin de- (“off”) and caedere (“to cut”), or “to cut off.” In other words, decision time is the time to cut off debate and affirm the solution to the problem at hand. In its purest form, then, a problem is a mess without a solution, and a decision situation is a mess with two or more possible solutions. The three classes of solution are


  1. Solutions with certain outcomes


  2. Solutions with uncertain outcomes


  3. Solutions in need of being prioritized


  An example of the first type is deciding which home to buy; the outcome is certain, in the sense that its features are plain to the eye. An example of the second type is deciding whether or not to risk major surgery; the outcome is unknown, although to some degree it is predictable. The third type could be having a list of 20 projects that need to be undertaken, yet having a budget for only a few of them.


  Applications


  [image: ]When you commit to trying to solve a problem, first determine what kind of problem it is. Once you know that, you will know your objective. This information is summarized in table 26.2.


  
    
      
        	
          Table 26.2. Kinds of Problems and the Nature of Their Solutions

        
      


      
        	
          Kind of Problem

        

        	
          Nature of Appropriate Problem-Solving Activity

        
      


      
        	
          Problem with unknown cause

        

        	
          Finding the cause

        
      


      
        	
          Problem with known cause or cause irrelevant

        

        	
          Generating ideas that could fix the problem

        
      


      
        	
          Decision between solutions with certain outcomes

        

        	
          Deciding on one best solution

        
      


      
        	
          Decision between solutions with undertain outcomes

        

        	
          Deciding which solution has the highest probability of success

        
      


      
        	
          A jumbled list

        

        	
          Determining the priority order

        
      

    

  


  [image: ]Often, it is not enough to figure out what kind of problem you are facing. You must also determine an appropriate technique to use in solving that problem. Refer to table 26.1 for the names of possible techniques to use in solving each kind of problem and resources for learning these techniques.


  
    
      	
        TOPIC 26.3

      

      	

      	
        Describing the Problem

      
    

  


  The first step in any problem-solving process is taking time to describe the problem as presented. All too often, in the American “pioneer” spirit, we concentrate on the quick fix and take pride in coming up with solutions immediately upon discovering a problem. But research continues to support the thesis that the time taken to plan at the front end is inversely proportional to the time required for execution. In other words, the effectiveness of problem solving is enhanced by the time you spend understanding and gaining consensus about the problem at the front end.


  Lemieux and Bordage (1992) make the case that time taken in medical diagnosis, especially, helps to eliminate irrelevant problem information. They distinguish between linear (horizontal) problem solving and semantic (vertical) problem solving. Linear problem solving is a logical, “if-then” type, where one piece of information is supposed to lead inferentially to the next. They propose that semantic problem solving, although it is perhaps a bit more unwieldy, is more thorough in leading the diagnostician toward the most relevant problem information and away from irrelevant information. This semantic process is based on the use of continua (also called axes or opposites). They find that better medical diagnosticians use a series of continua to describe a specific medical problem and then base their diagnosis on whether or not the diagnosis fits the description.


  The first five of the following applications present the more popular and effective techniques for describing problems.


  Applications


  [image: ]Mind mapping (see figure 26.1) is a technique attributed to Tony Buzan (1991). In the middle of a page, write down the main problem you’re trying to describe. Circle that problem; then think of everything that might be related to the problem, jotting down words and phrases around the page and linking smaller concepts to bigger concepts. This is a free-form method of outlining that is modeled on the image we have of neural networks in the brain.


  [image: ]


  Figure 26.1. Mind Mapping


  [image: ]The Ishikawa (fishbone) diagram, also known as the cause-and-effect diagram, has become popular in world business through the total quality revolution. A simple treatment of it is available in Walton (1986); see also Gitlow, Gitlow, Oppenheim, and Oppenheim (1989). The fishbone chart is a cross between traditional outlining and mind mapping; it is not as logically restrictive as outlining and not as free-form as mind mapping. The chart assumes that any given problem will have about four major areas (commonly, but not always, identified as people, methods, machinery, and materials). These four areas become the “bones” attached to the spine of a fish. Ideas related to the big ideas become smaller bones branching off the larger ones (see figure 26.2).


  [image: ]


  Figure 26.2. Fishbone Diagram


  [image: ]The Pareto chart is also known as the Eighty-Twenty Rule, or the Law of the Mighty Few. Simply put, it is a frequency distribution of problems that enables you to identify the mighty few (usually about 20 percent of your problems) that could give you the maximum payoff (reduce your problems by about 80 percent) if they were fixed. Other common phrasings of the Pareto principle are “Which 20 percent of your sales prospects could get you 80 percent of your sales goals?” and “Which 20 percent of your quality problems account for 80 percent of your cost variances?” For examples of the Pareto principle, see Walton (1986).


  [image: ]The comparison of actual vs. ideal, also referred to as “current state vs. desired state,” “is vs. should,” and “performance vs. standard,” has become the most common way of beginning a problem-solving process. Simply put, you first list all the details associated with the current problem (the actual problem situation). Second, you describe what the situation would look like (or sound like or smell like) if the problem were fixed (the ideal). This contrast between actual and ideal provides the focus for generating ideas that might solve the problem, allowing you to move from the actual to the ideal state.


  [image: ]The Cause and Effect Diagram with the Addition of Cards (CEDAC) was developed by Productivity Design Inc. in Boston. It is a variation on the Ishikawa diagram (see application 2) in which cards or self-sticking notes are used for greater ease of movement.


  [image: ]Describe a problem, particularly a medical problem, using continua like those that follow:


  [image: ]


  [image: ]Many software programs are available to assist in “process mapping.” Some program names to look for are Decision Explorer, Inspiration, and Visio (my personal favorite). For information on Inspiration plus links to other tools and sites, visit the Computer Assisted Qualitative Data Analysis Software (CAQDAS) Networking Project at www.surrey.ac.uk/sociology/research/researchcentres/caqdas/about/. For information on Decision Explorer, visit www.banxia.com/dexplore.


  [image: ]Alexander Osterwalder and Yves Pignaeur, along with Patrick van der Pijl and about 470 collaborators from 45 countries, have created a process for new ways of thinking about business modeling and personal change, and described it in two books: Business Model Generation and Business Model You. For problem-solving inspiration, see the website at www.businessmodelgeneration.com.


  
    
      	
        TOPIC 26.4

      

      	

      	
        Reaching Solutions: Algorithms and Heuristics

      
    

  


  Research on human attention has demonstrated strongly that we cannot concentrate on more than one focal point at a time. This truth can be built into our approach to problem solving if we focus on one aspect of the problem at a time. Algorithmic methods do this naturally by dividing problem solving into steps.


  Many will argue that the practice of proceeding one step at a time kills creativity. These people use heuristic problem-solving methods to approach a problem more globally. For example, “If pushing doesn’t work, try pulling” is a classic heuristic approach to problem solving. It encourages a big-picture approach in which we think about all aspects of the problem at once. This works best for experts who are intimately familiar with the technical details of the problem and can draw on extensive mental networks.


  The word heuristic comes from the Greek heuriskein, meaning “to find or discover”; Archimedes supposedly said “Eureka!” or “I found it!” when he discovered the specific-gravity method for determining the purity of gold. When heuristic methods fail to yield a solution, an algorithmic (stepwise) approach should be tried. Ellen Langer, a professor of psychology at Harvard University, proposes a compromise between the algorithmic and heuristic approaches that she calls mindfulness (APA Monitor, September 1994, p. 28). Mindfulness allows the individual problem solver or decision maker to remain in control of the process, rather than being passively led through the stepwise sequence of an algorithm. We accomplish this by collecting a reasonable amount of information (or thinking up some on our own), stopping short of certainty, and then actively making a decision. She cautions, however, against cognitive commitment, which can cause a person to hold beliefs rigidly without modifying them when new, relevant data emerge.


  Applications


  [image: ]Use the most common algorithms. Of the many problem-solving methods identified in table 26.1, four are particularly noteworthy for their attention to breaking the problem-solving process down into discrete parts: root-cause analysis, matrix-decision analysis, the decision tree, and the precedence chart.


  [image: ]Otherwise, use heuristics. The more familiar you are with the details of the problem, the more likely you are to have success with heuristic approaches. Heuristic techniques are really just rules of thumb for approaching problems. Here is an assortment of these rules of thumb:


  •To detach something, attach it to something else.


  •If you can’t remove it, counteract it.


  •Find a similar problem. Is its solution applicable?


  •Reframe the problem. A different definition can yield new possible solutions.


  •Simulate the problem to understand it better.


  •Work backward from the actual state to the former ideal state.


  •Remove the unnecessary.


  •Dream: fantasize a solution
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