
 
 
Analytical Tools 17-9.01-K 
 
COMPREHEND the best of the analytical tools for understanding data, as presented in 
the E-PME Study Guide. 
 
 
Analytical Tools In your position, you’ll see a lot of different types of data cross your 

desk.  Some of this data will be in context, and you’ll be able to make 
sense of it.  Other data may require you to use analytical tools to 
understand their impact. 
 
These tools include: 
 

• Flowcharting 
• Cause and effect diagram 
• Pareto chart 
• Run chart 
 

 
Flowcharting A flowchart is a graphic representation of the major steps of a process.  

You can use a flowchart to: 
 

• Understand the complete process 
• Identify the critical stages of a process 
• Locate problem areas 
• Show relationships between different steps in a process 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



Flowcharting 
(continued) 

Instructions for creating a flowchart: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Standard flowchart symbols: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A sample flowchart is provided on the following page. 
 
 

 
 
 



 
Flowcharting 
(continued) 

Example of a flowchart: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
Cause and Effect 
Diagram 

A cause and effect diagram graphically illustrates the relationship 
between a given outcome and all the factors that influence this outcome.  
Sometimes called an Ishikawa or “fishbone” diagram, this tool helps 
show the relationship of the parts (and sub-parts) to the whole by: 
 

• Determining the factors that cause a positive or negative outcome (or 
effect) 

• Focusing on a specific issue without resorting to complaints and 
irrelevant discussion 

• Determining the root causes of a given effect 
• Identifying areas where there may be a lack of data. 
 
Instructions for creating a Cause and Effect diagram are provided on the 
following page. 
 
 

 



 
Cause and Effect 
Diagram 
(continued) 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
Example of a partially completed Cause and Effect diagram: 

  
 
 
 
 



 
Pareto Chart Pareto charts graphically represent data for easier interpretation than is 

found in raw numbers.  They are bar charts used to separate the vital few 
from the trivial many. 
 
These charts are based on the Pareto Principle, which states that 20 
percent of the problems have 80 percent of the impact.  The 20 percent 
of the problems are the vital few; the remaining problems are the trivial 
many. 
 

 You can use the Pareto chart to: 
 

• Separate the few major problems from the many possible problems 
to provide focus on your improvement efforts 

• Arrange data according to priority or importance 
• Determine which problems are most important, using data not 

perceptions 
 
Instructions for creating a Pareto chart: 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pareto Chart Example: 

Headquarters had received feedback concerning the need for 
additional resources in several geographical areas.  A team has 
collected data on five locations and their workload.  The checksheet 
on the following page shows a week’s worth of boardings. 

 
 
 
 
 



Pareto Chart 
(continued) 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 The Pareto chart can be based either on the number of occurrences by 
station, by the type of case or cost of responding.  This Pareto example 
is based on the number of occurrences by station. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Progressive Analysis takes one of the categories for the Pareto and 
breaks it down into subparts progressing from general classification to 
the specific.  It is used when the category has many subparts to it that 
might be affecting it.  The resulting bar graph is a Pareto Chart, which 
can then be broken down even further. 
 

 
 
 
 



Run Chart A Run chart is a graph that shows the changes in a process measurement 
over time.  You can use a run chart to: 
 

• Recognize patterns of performance in a process 
• Document changes over time 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Instructions for creating a Run chart: 

  
Example Run Chart: 

This Run Chart shows how many minutes it took the crewmembers to 
get the boat underway after the SAR alarm had sounded. 
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