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The Method We Are Here to Learn
• "SPC Chart"

– Statistical Process Control

• a.k.a. "Control Chart”

• a.k.a. "Process Behavior Chart"

• “XmR Chart”

– The "Has the Process Changed Chart?" (Wheeler)

– The "Is It Time to Fix It Chart?" (Wheeler)
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Wheeler Says
"SPC is a way of  

thinking, with some 

tools attached."
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Red Bead Process Behavior Chart (Today)
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Red Bead Process Behavior Chart 
(More Data Points)
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Red Bead Process Behavior Chart (Past Session)
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Signal vs. Noise?
"While every data set contains noise,

 some data sets may contain signals.

Therefore, before you can detect a signal

 within any given data set,

  you must first filter out the noise."
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Wheeler Says
• Process behavior 

charts "will filter out 

virtually ALL noise in 

the system."

9



Which Type of Cause?
Common Special

Routine Exceptional

Noise Signal
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Two Kinds of Mistakes (Wheeler)
1. We get things wrong when the system does not change 

but we interpret the data as representing a change. This 
is the error of  interpreting noise as a signal. 

2. We also get things wrong when the system changes and 
we interpret the data as representing no change. This is 
the error of  missing a signal. 

Process Behavior Charts strike a balance



Process Behavior Chart
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3 Rules for Finding a Signal



DISTINGUISH 
SIGNAL FROM 

NOISE







“Process Behavior Chart”
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HAS THE 
SYSTEM 

CHANGED?



Process Behavior Chart
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Has the System Changed?
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What is the root cause?

Note: The last data point is a hypothetical situation



KaiNexus Metric = Noise



DID WE 
IMPROVE THE 

SYSTEM?



System Change → Signal



“Signal vs noise — understanding this 

distinction was one of  the most 

profound changes to my business 

acumen… not only understanding 

variation in the system but also freeing 

up my time. It sharpens my focus on 

what's important while keeping an eye 

on a large set of  metrics.”

Greg Jacobson, MD

CEO and co-founder, KaiNexus



Shifts That Show Significant, Sustained Improvement



Shifts That Show Significant, Sustained Improvement



Create 
a PBC



Creating & Using 
Process Behavior Charts -- 

Retrospective

Template and Data -- 

http://www.MarkGraban.com/PBCBlog



A Few Options
• Download my template 

– Excel or Google Sheets

– www.measuresofsuccessbook.com/extras/

• Web Tools
– XmRit.com/t 

– pbc-analyzer-pro.vercel.app/ 

• Use your own time-series data OR
– Use my blog data: http://www.MarkGraban.com/PBCBlog
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Data Sets to Download
• http://www.MarkGraban.com/PBCBlog

• MarkGraban.com/data1 through data11



Step 1: Get Initial Data
• Generally, want about 

20 data points to calculate 

“natural process behavior limits" 

– (can start with just 4, worst case)

– Note: Weekends are excluded here 

because that is a different "system”
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Step 2: Calculate Average & the Moving Ranges
• Calculate average of  the 

first 20 points

C2:   =AVERAGE(B2:B21)

(if  data is in column B)

• Calculate the moving 
range of  the first 20 
points

D3:   =ABS(B3-B2)
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Step 3: Draw Initial Chart (With Average Line)

0

500

1000

1500

2000

2500

1/2/12 1/3/12 1/4/12 1/5/12 1/6/12 1/7/12 1/8/12 1/9/12 1/10/12 1/11/12 1/12/12 1/13/12 1/14/12 1/15/12 1/16/12 1/17/12 1/18/12 1/19/12 1/20/12 1/21/12

33



Step 4: Calculate Natural Process Limits
• Calculate “MR-bar”

– Average of  the 1st 19 MRs

– E3:   =Average(D4:D22)

• Calculate the Limits

– Lower = Average – 3*(MR bar)/1.128

• F3: = C3-3*E3/1.128

– Upper = Average + 3*(MR bar)/1.128

• G3: = C3+3*E3/1.128
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Step 5: Review Initial Chart With Limits
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Key Points from Wheeler
• “Limits are computed 

from the data. 

• You do NOT get to 

choose the limits.”
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More Key Points
• The upper & lower limits are not arbitrary

• You don't choose the limits

• The limits are the “Voice of  the Process”

• Goals or Targets might be different

– “Voice of  the customer” (??)
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Another Key Point
• Do not continually recalculate the limits 

each time there is a new data

–Exception – if  you started your chart with just a 

few data points… recalculate limits (or add them) 

when you have 20 data points

38



Step 6: Draw MR Chart & Evaluate
• Calculate MR Chart 

Upper Range Limit

– URL = MR-bar * 3.27

• H3:   =E3*3.27
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Step 7: Evaluate Over Time

0

500

1000

1500

2000

2500

40



0

500

1000

1500

2000

2500

Step 7: Evaluate Over Time

41

Rule 2 Shift



When Should You Shift Limits?
• Can you answer YES to all questions:

1. Do the data display a distinctly different kind of  

behavior than in the past?

2. Do you know the reason for this change in behavior?

3. Is the new process behavior desirable?

4. Is it intended and expected that the new behavior will 

continue?

Credit: Perry Reiger42



When Should You Shift Limits?
1. Do the data display a distinctly different kind of  behavior than in the 

past?
– NO? Don't shift limits

2. Do you know the reason for this change in behavior?
– NO? "You should be looking for the assignable cause instead of  tinkering 

with the limits"

3. Is the new process behavior desirable?
– NO? "Why aren't you working to remove the detrimental assignable cause 

instead of  tinkering with the limits?

4. Is it intended and expected that the new behavior will continue?
– NO? Same advice again

Credit: Perry Reiger43
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Shifts That Show Significant, Sustained Improvement



Shifts That Show Significant, Sustained Improvement



PROCESS BEHAVIOR 
CHARTS HELP US 

EVALUATE 
IMPROVEMENT WORK



We Made Improvements (?) to the System
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We Made Improvements (?) to the System
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We Made Improvements (?) to the System
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CASE EXAMPLE: 
SURGERY 
CENTER
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SHIFT
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VERY 
ENCOURAGING!
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PROCESS BEHAVIOR 
CHARTS HELP US 

EVALUATE ONGOING 
OPERATIONS



“Bowling Charts”

1. Are we achieving our target or goal?
2. Are we improving?
3. How do we improve?

Hospital 1

Hospital 2

Hospital 3

Hospital 4



“Bowling Charts”

1. Which of these numbers (if any) suggests 
that the system has changed significantly?

2. Which of these merit reaction, investigation, 
or  explanation?

3. How do we prioritize?

Hospital 1

Hospital 2

Hospital 3

Hospital 4
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9/17/2026

Is our Metric
Predictable

and/or
Capable?



Unpredictable & Not Meeting Target
STABILIZE THE SYSTEM!

ROOT CAUSE?

ROOT CAUSE?



Predictable & Not Meeting Target

IMPROVE THE SYSTEM!



Predictable and Always Meets Target

IMPROVE THE SYSTEM?



Looking for Signals in a Metric That Meets Target

SIGNAL

WHAT 
CHANGED?



Predictable and Sometimes Meets Target

IMPROVE THE SYSTEM!
DON'T OVERREACT!



ASKING PEOPLE TO 
EXPLAIN “NOISE” 
FIXES NOTHING



REACT LESS
LEAD BETTER

IMPROVE MORE



Q&A and Contact Info:

mark@markgraban.com 

www.MeasuresOfSuccessBook.com

www.MistakesBook.com 

www.MarkGraban.com
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