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Trending Poll: Your Favorite Graph

q Bar Chart
q Pie Chart
q Pareto Chart
q Line Graph
q Stacked Bar Chart
q Process Behavior Chart
q Other
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Book 8
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Trending Incident Statistics
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Process Behavior Chart

Process Behavior Chart

Natural
Variation

This process is behaving predictably
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Pareto Chart Example
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Before Process Behavior Charts
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LTI: What Months Are Abnormal?

Find out by drawing a Process Behavior Chart...
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Process Behavior Chart Example

Process Behavior Chart

Natural
Variation

This process is behaving predictably
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Basis for Trending Over Time
The mathematical basis for trending was developed by Dr. 
Walter A. Shewhart at Bell Labs & published in the 1931 book:

Economic Control of Quality of Manufactured Product

• Controlled processes are variable but predictable within a 
range.

• It's counterproductive to try to control variation within the 
range of random (or routine) variation in a controlled process.
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Math for Trending

Process Behavior Chart of Choice: XmR
Simple math needed to draw XmR Charts:

– Count or measure X
– Calculate the "Moving Range" (mR):

use subtraction   mR=|X1-X2|
– Using at least 5 points, calculate the limits for X and mR.

• Calculate the average X (X) = add X's & divide by # of X's
• Calculate the average mR (mR) = add R's & divide by # of R's
• Calculate the upper limit for X = X + (2.66 • mR)
• Calculate the lower limit for  X = X - (2.66 • mR)
• Calculate the upper limit for  mR = 3.268 • mR

TapRooT® Performance Measures and Trending for Safety, Quality, and Business Management
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Trending Book (Book 8)
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Example based on real data ... Fatality Rate

International Oil & Gas Producers 2018 Report on Safety ... 
Statistics 2009 - 2013
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Example based on real data ... Fatality Rate

International Oil & Gas Producers 2018 Report on Safety ... 
Statistics 2009 - 2014



© Copyright 2021 by System Improvements , Inc., Knoxville, TN.  All Rights Reserved Worldwide.  Duplication Prohibited. Page 15

Thinking Required
International Oil & Gas Producers 2018 Report on Safety 
Statistics 2009 - 2018
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Rig Count in USA
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Horizontal Drilling and Fracking
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Oil & Gas Production
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Two More Types of Process Behavior Charts

Interval Chart

Rate Chart
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Interval Chart (days between incidents)



© Copyright 2021 by System Improvements , Inc., Knoxville, TN.  All Rights Reserved Worldwide.  Duplication Prohibited. Page 22

Interval Chart (days between incidents)
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Rate Chart (365 X 1/days between incidents)
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Workers’ Comp Claims Rate ($ / year)
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Workers’ Comp Claims Interval (years / $MM)


