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4.5: Common Decision-Making Tools

Learning Objectives
¢ Discuss decision making tools

One thing almost everyone has in common is that we all want to make good decisions. That’s been the motivation of many a
decision making tool. Over time, people have created and refined tools for every type of decision.

Almost all charts, diagrams and reports lend themselves to decision making in one way or another. But here in this section, we’re
going to take a look at some of the tools that are most specifically devoted to the decision making process.

Pareto Diagram
What it does for you: It identifies beneficial opportunities and issues.

A Pareto chart contains both bars and a line graph, where individual values are represented in descending order by bars, and the
cumulative total is represented by the line. The chart below outlines titanium investment casting defects. The chart is meant to
highlight the most important among a list of factors. The bar chart is the frequency of occurrence, and the line graph shows the
cumulative percentage of time these issues occur. Looking at this bar chart, if we wanted to decrease titanium investment casting
defects by 80%, we’d need to tackle the first two issues on the chart. The Pareto chart helps you define and tackle the issues that
have the most impact on your problem.

The Pareto chart below depicts titanium investment casting defects. Various defects are shown across the x-axis of the chart. The y-
axes show the defect frequency and cumulative percentages. Shrink has approximately a 67 defect frequency. Porosity has
approximately a 15 defect frequency. Weld LOF has approximately a 8 defect frequency. Shell inclusion has approximately an 5
defect frequency. Hard alpha inclusion has approximately a 3 defect frequency. Tungsten inclusion has approximately a 1 defect
frequency. There is a line showing the cumulative percentages of defect frequency. Shrink and porosity account for 82 of defects.
Shrink, porosity, and Weld LOF account for 90 of defects. Shrink, porosity, Weld LOF, and Shell inclusion account for 95 of
defects. Shrink, porosity, Weld LOF, Shell inclusion, and Hard alpha inclusion account for 98 of defects. Shrink, porosity, Weld
LOF, Shell inclusion, Hard alpha inclusion, and Tungsten inclusion account for 99 of defects.

Pareto chart of titanium investment casting defects
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Cause and Effect or Ishikawa Diagram

What It Does For You: Helps you hone in on the exact cause of an issue.
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As you can see from the cause and effect diagram below (or fishbone diagram, because it looks very much like the bones of a fish),
the user needs to list all the possible causes of a particular issue, by category. Each category is a “bone” of the fish. The issue is
listed in the fish’s head. In this instance, the group is looking at why so much staff is required for a particular process. The answers
are divided into categories, like “policies” and “procedures” below.

The Ishikawa Diagram below shows the factors that contribute to defect XXX. There is a horizontal arrow in the middle of the
diagram pointing toward Defect XXX. There are three diagonal lines on either side of the arrow indicating factors. The first line
includes the measurement factors, and has three subfactors: calibration, microscopes, and inspectors. The second line includes the
materials factors, and has three subfactors: alloys, lubricants, and suppliers. The third line includes the personnel factors, and has
three subfactors: shifts, training, and operators. The fourth line includes the environmental factors, and has two subfactors:
humidity and temperature. The fifth line includes the methods factors, and has three subfactors: angle, engager, and brake. The
sixth line includes the machine factors, and has two subfactors: blade wear and speed.

Factors contributing to defect XXX

Measurements Materials Personnel

Calibration Alloys Shifts

Microscopes Lubricants Training

Inspectors Suppliers Operators

Defect XXX

Angle
Humidity Engager Blade wear
Temperature Brake Speed
Environment Methods Machines

This is commonly used with product design and quality issues, and, as a very visual brainstorming tool, can spark many more ideas
for cause/effect issues. On the other hand, bigger issues can start to look cluttered, and interrelationships between causes are hard to
identify using this method.

Feasibility Reporting
What it does for you: It lets you know the rate of return on the investment of your project.

Now we’re doing math! (It was inevitable). Feasibility reporting, packed with things like cost-benefit analysis and payback
calculations, allows an organization to see all the details of a particular project: when it will start paying back, what the rate of
return is on the investment, and so on.

Benefit cost ratio and payback are just a portion of a feasibility report, but this short video shows you the kind of information
you’re likely to see and thus, the kinds of decisions it can help you make.

A link to an interactive elements can be found at the bottom of this page.

SWOT Analysis

As seen in the diagram below, a SWOT Analysis is made of external and internal factors. External factors are opportunities and
threats. They include technology, competition, economic, political, legal, social trends. Internal factors are strengths and
weaknesses. They include financial, technical, competition position, human resources, product line.
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SWOT ANALYSIS

EXTERNAL FACTORS

OPPORTUNITIES

Technology, competiti economic,
political, legal, social trends

INTERNAL FACTORS

Financial, technical,
competition position,
human resources, product line

What it does for you: Helps with strategic planning and decision making.

SWOT stands for strengths, weaknesses, opportunities and threats. SWOT analysis helps you identify the internal strengths and
weaknesses of your organization that give you an advantage over others of your kind, and reminds you to look for external
opportunities and threats at the same time. It helps an organization identify its objectives and determine which environmental and
non-environmental factors are favorable to that success.

This sample SWOT analysis shows the considerations of a particular organization as they went through their strategic planning
process.

A SWOT analysis can be used any time a business or individual wants to determine if a particular objective is achievable.
Limitations of the SWOT analysis have also been noted, chief among them that the list weighs heavily on perception rather than
actual assessment of strengths and weaknesses.

Decision Making Diagrams

The decision making diagram below shows a choice of vendors. The diagram shows branching choices, stemming from choice of
vendor. The choice is between Vendor 1 and Vendor 2. Vendor 1 shows that there is a 70% probability of success. The impact of
success will be $10,000. The cost of success will be $3,000. There is a 30% chance of failure with Vendor 1. The impact of failure
will be $30,000. The cost of failure will be $21,000. Vendor 2 shows that there is a 80% probability of success. The impact of
success will be $12,000. The cost of success will be $2,400. There is an 20% chance of failure with Vendor 2. The impact of failure
will be $25,000. The cost of failure will be $20,000.

What they do for you: They help you see all the alternatives and the associated costs.
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Choice of
Vendor

Probability: 70% Probability: 30% Probability: 80% Probability: 20%
Impact: $10,000 ¢ Impact: $30,000 Impact: $12,000 ¢ Impact: $25,000
Cost: 53,000 Cost: $21,000 Cost: 52,400 Cost: $20,000

The decision making diagram allows you to map out all the possible alternatives to each decision, their costs and even chances of
success or failure. In the diagram above, an individual is trying to decide between Vendor 1 and Vendor 2. As you can see in the
diagram, Vendor 2’s probability of failure is only 20%, at a cost of $2,400, but would have an impact of $12,000 total, compared
with Vendor 1’s $10,000 total impact in the case of failure. Looks like Vendor 1 is a bigger risk with a bigger payoff. Which would
you choose?

Decision Making Software
What it does for you: Allows for collaborative decision making and parsing large amounts of data.

There are a variety of decision making software solutions on the market today to help in any situation you might find yourself in.
These software solutions allow for collaborative decision making, analysis and reporting of substantial amounts of data.

Vroom-Yetton-Jago Decision Making Model[!

The Diagram of the Vroom-Yetton-Jago Model depicts the five different ways to make decisions based on these questions: A1, A2,
C1, C2, and G. You will make an A1 decision if the answer to questions 1 and 2 is no. You will make an A1 decision if the answers
to Questions 1 and 3 is yes, but the answer to question 2 is no. You will make an A1 decision if the answer to questions 1 is no,
question 2 is yes, and question 5 is yes. You will make an A2 decision if the answer to questions 1, 2, 3, and 5 is yes. You will
make an A2 decision if you answer question 1 yes, question 2 no, question 3 no, question 4 yes, question 5 yes, and question 6 no.
You will make an A2 decision if you answer question 1 yes, question 2 no, question 3 no, question 4 yes, question 6 yes, and
question 7 no. You will make a C1 decision if you answer question 1 yes, question 2 no, question 3 no, question 4 yes, question 6
yes, and question 7 yes. You will make a C2 decision if you answer question 1 yes, question 2 no, question 3 no, and question 4 no.
You will make a C2 decision if you answer question 1 yes, question 2 yes, question 3 no, question 4 yes, question 5 no, question 6
yes, and question 7 no. You will make a C2 decision if the answer to questions 1, 2, and 3 yes, the answer to question 5 is no, and
the answer to question 6 is no. You will make G decision if the answer to questions 1, 2, and 3 yes, the answer to question 5 is no,
and the answer to question 6 is yes. You will make a G decision if you answer question 1 yes, question 2 yes, question 3 no,
question 4 yes, question 5 no, question 6 yes, and question 7 yes. You will make a G decision if the answer to question 1 is no,
question 2 is yes, and question 5 is no.

What it does for you: Helps you figure out the best method to make a decision and who to involve.
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Vroom-Yetton-Jago Model
Q1
Q2
Q3
Q4
Q5
Qb

Q7

Vroom, Yetton, and Jago created a decision model to help you decide how you
were going to make a decision. Should you make a decision individually or assemble the group and make a decision together?
These are the questions you should ask yourself, according to Victor Vroom and his compatriots:

1. Is the quality of the decision important?

2. Is team commitment important for the decision?

3. Do you have enough information to make the decision on your own?
4. Is the problem well-structured?

5. Would the team support you if you made the decision alone?

6. Does the team share the organizational goals?

7. Is conflict among the team over the decision likely?

Note the significance of the annotations on the chart:

o Autocratic (A1): The leader makes the decision by himself using existing information without any communication with the
team.

¢ Autocratic (A2): The leader consults with team members to get information, but makes the decision by himself or herself
without informing the group.

o Consultative (C1): The leader consults the team members to get their opinion about the situation, but he or she makes the
decision for themselves.

o Consultative (C2): The leader consults the team members seeking opinions and suggestions, but he or she makes the decision
for himself or herself. In this type of leadership style, the leader is open to suggestions and ideas.

¢ Collaborative (G): The leader shares the decision making process with team members. He or she supports the team in making
the decision and finding an answer that everyone agrees on.

The model doesn’t allow for the personality characteristics of the leader, allow for large group use, or provide questions that are
precise enough. That said, it’s very flexible and allows the leader the ability to make a good decision in a variety of different
situations. It can also be shared and duplicated.

here are many more tools out there, ranging from complex software to back-of-the-napkin “T charts” that help an
ndividual weigh the pros and cons of any given situation. The idea here is to understand that you don’t have to

o0 into the decision making process alone and confused — there are tools and processes that can help you make
ecisions the right way!

1. Vroom, Victor H., and Philip W. Yetton. Leadership and Decision-Making. Pittsburgh, PA: University of Pittsburgh Press, 1973.
Pl
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