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About this User Guide

This guide covers the use of QI Macros. It does not cover Excel,
SPC, or Six Sigma. See gimacros.com/training for other resources
addressing these topics.

Licensing and Compatibility

Licensing

By installing and using QI Macros software, you agree to be bound
by the terms of the QI Macros License Agreement:
gimacros.com/pdf/gi-macros-license-agreement.pdf

QI Macros is owned by KnowWare International Inc. and protected
by U.S. Copyright laws. Any enhancements added to the existing
macros are considered the property of KnowWare International
Inc.

You may not copy, rent, or lease QI Macros or the documentation
accompanying it. QI Macros is a single user, perpetual license.
One license must be purchased per user, per computer.

Compatibility

« PC:
Windows 10 and 11
Excel 2021 — 2024/Office 365

« MAC:
macOS
Excel 2021 — 2024/Office 365

e Tablets: Windows 10 and 11 Tablets running a full version of
Excel 2021 — 2024, Office 365

gimacros.com/support/excel-compatibility
While every new release of QI Macros seeks to be backward
compatible with as many releases of Windows, macOS, and Excel

as possible, it cannot pretend to be forward compatible with future
changes (i.e., service packs and releases of new versions).
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Enhancements

QI Macros is regularly upgraded whenever customers request new
functionality or when Microsoft comes out with a new version of
Windows or Excel. See a list of enhancements:
qimacros.com/support/enhancements

Installation

Installation Instructions:
qimacros.com/support/qgi-macros-tech-support/#install

Installed by IT?

IT, log in as the end-user prior to installation, right-click the setup
file and select “Run as Administrator.”

Need Installation Assistance?

Person-to-person support is available Monday through Friday, 8
a.m. to 5 p.m. Mountain Time.

* Phone: 303-756-9144 or 888-468-1537
*  Email: support@qimacros.com
* Chat: www.qimacros.com/chat

After installation, open your Excel program: the QI Macros tab
appears on the Excel menu. A down arrow to the right of a menu
item indicates further options:

Home Insert Page Layout Formulas  Data  Review  View Help

143 Stat Wizard Lean Tools v Improvement Tools v 13 Improvement Project Wizard | ** Box, Dot & Scatter Plot v 22 Control Chart Wizard

Statistical Toolsv | Diagrams~  DOE GageR&R FMEA v Data & Text Mining v A Histograms & Capability v E‘Z Control Charts (SPC) v

Stat Templates v Calculators v Planning & PMTools v | G Restacking v Capability Templates v Control Chart Templates v
Statistical Tools Templates for Lean Six Sigma Data Mining Capability Charts Control Charts
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Overview

QI Macros Menu Categories & Tools

Control Charts

» Control Chart Wizard: creates the appropriate control chart for
your data automatically

» Attribute charts: quickly create p, np, ¢, and u charts

» Variable charts: quickly create XmR, XbarR, and XbarS charts

» Control chart templates for ongoing data collection

Capability Charts

* Histograms and process capability (Cp, Cpk and Pp, Ppk)

» Box & whisker, dot, and scatter plots

» Capability Suite: creates all the charts needed for a complete
capability study.

Improvement Charts

* Pareto

* Fishbone (Ishikawa) diagrams

» Other chart templates such as bullet, funnel, and tornado

Data Mining

* Improvement Project Wizard: creates pivot tables and all the
necessary charts for a complete improvement project.

* PivotTable Wizard: quickly summarizes large data sets.

*  Word count and restacking tools

Other Charts
* Chart Wizard: creates all possible chart types for your data.
¢ Line, run, bar, and other Excel charts

Statistical Tools

« Stat Wizard: automatically selects the right hypothesis test
* ANOVA, t-tests, F-tests, regression analysis

« Stat templates for ongoing data collection

Templates for Lean Six Sigma

» Templates for Gage R&R and design of experiments

* Calculators for sample size, DPMO, and more

» Templates & diagrams for lean, project management, and
quality improvement
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Help & Training Menu

Find QI Macros Tools: Use this feature to quickly find QI Macros
charts and tools: @ gimacros.com/training/qgi-macros-find-tools

About QI Macros: Use this menu option to identify the currently
installed version of QI Macros.

QI Macros Help Menu

Use these menu options for

Q Find QI Macros Tools

sample data sets, step-by- About QI Macros
step tutorials, free online @aMacros Help«
training resources, and more, || B o QMacossampleDat
Q Find QI Macros Sample Data @ QI Macros Quick Lesson
QI Macros Sample Data: [63 Teach Yourself QI Macros > | [G3 Getting Started

[c3 Download User Guide [3 Healthcare Self-Paced

Wondering what your data
should look like? Just want B0 Sorep s EreeTips 5 setup Ecelfor Qi Macros
to try running a quick chart? 22 Tech Support FAQs
Click this help menu option to | & Free Technical support
find and open sample Excel

data sets for most common charts.

[c3 Free Training Resources [63 Manufacturing Self-Paced

Teach Yourself QI Macros: Want a quick walk-through for
creating a chart? The Quick Lesson opens a tutorial that runs
right in Excel. Or, click one of the other options to access online
tutorials.

Download User Guide: Download a PDF of this user guide with
clickable links.

Free Training Resources: Open a webpage of links to different
training options

Signup for Free Tips: Sign up for emailed newsletters which
contain in-depth explorations of QI Macros charts and tools, news,
stories, and fun facts.

Tech Support FAQs: Open a web page of solutions to common
technical support questions.

Free Technical Support: Register your license to qualify for free
technical support, informational monthly newsletters, and upgrade
discounts.
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Additional Free Resources

Video tutorials: How-to videos for most of the QI Macros tools:

* gimacros.com/training/qi-macros-tutorial
* gimacros.com/qgi-macros/video-tour
* gimacros.com/training/videos

Additional training: gimacros.com/free-resources

Free webinars: A monthly live webinar hosted by Jay Arthur,
developer of QI Macros: gimacros.com/training/gi-macros-webinar

Share with your friends & colleagues!
Download a fully functioning trial: gimacros.com/trial/30-day

Monthly newsletter: gimacros.com/newsletter

Getting Started

Data Format & Selection

Input your data into an Excel worksheet. The simplest format for
your data is one column and one row of labels, and one or more
columns of data (e.g., samples).

Date/Labels \L

A B ¢ D E F
Sample

1 |Number Obs1 Obs2 Obs3 Obs4 Obs5

2 St 74.030 74.002 74.019 73.992 74.008

3 S2  73.995 73.992 74.001 74.011 74.004

4 S3 73.988 74.024 74.021 74.005 74.002 Defects/Samples

5S4 74.002 73.996 73.993 74.015 74.009

You may also use data that is arranged in horizontal rows.
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Numeric Data and Decimal Precision

Excel formats most numbers as "general," not "number." If you do
not specify a format for your data, Excel will choose one for you.

To achieve the desired precision in your data:

* Highlight your data, right-click, and select Format Cells.
+ Select "Number" from the Category list.

«  Specify the preferred number of decimal places.

Format Cells ? X

Number | Alignment Font Border Fill Protection

Category:

General A | rSample-

Number 74.01

Currency L

Accounting . . [5 a

oo Decimal places: |2 B

Time [ use 1000 Separator ()

Percentage

Fraction Negative numbers:

Scientific ~
Text 1234.10

Special (1234.10)

Custom (1234.10)

N7 v

Number is used for general display of numbers. Currency and Accounting offer specialized
formatting for monetary value.

ok | [ cancel

More information about data formatting:
gimacros.com/free-excel-tips/how-to-organize-data-excel
gimacros.com/free-excel-tips/format-data-for-charts

Sample data: Access sample data sets from the help menu to

learn how to set up data and to practice running charts:
gimacros.com/qi-macros/test-data
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Creating Charts

1. Select your data: Select only the data you want on the chart. Hold
down the control (Ctrl) key to highlight data in non-adjacent
columns.

2. Select a chart from the QI Macros menu. If you're not sure,
select the QI Macros Chart Wizard or Control Chart Wizard to
automatically create charts appropriate for your data. (See the
Wizards section of this guide for more information.)

Ql Macros  Help
#* Box, Dot & Scatter Plot v %% Control Chart Wizard D Pareto Chart 4 Chart Wizard
A Histograms & Capability v | [2Z Control Charts (SPC) v | >0 Fishbone v [~ Run Charts v
Capability Templates v Control Chart Templates v Chart Templates v | Excel Charts v

Capability Charts Control Charts Improve Charts Other Charts

3. Answer any prompts.

4. Review your charts.

5. Save your workbook with a unique file name.

Control chart templates are another method for creating control

charts. (Refer to the Control Charts Templates section of this guide
for more information.)

O gimacros.com/training/videos/control-chart-video

Common Error Messages
Charts require a certain number of data columns to run properly:

1 1 or More 2 2 or More
Column Columns Columns Columns
Pareto XmR Scatter | Box & Whisker
Pie Histogram u,p Multi Vari
Run Frequency Histogram | Hotelling XbarR
¢, np, XmR EWMA XbarS
Levey Jennings Cusum Matrix Plot
Moving Average XmedianR
Dot Plot

Many charts require more than one column of data. If you highlight
only one column of data and then select one of these charts, you

© 2026 Jay Arthur 7 QI Macros User Guide


https://www.qimacros.com/training/videos/control-chart-video/

may see a prompt requiring you to choose a subgroup size:

Subgroup Size Histogram D...  ? X

Subgroup Size
Histogram Default:1

Control Charts:
1 will create an XmR Chart
2+ for XbarR or XbarS Chart

5 |

[ ok || cancer |

The u chart assumes that your defects column is to the left of your
sample size column. If the columns are reversed (larger numbers
on the left), Ql Macros asks if the left column is the sample size:

_ A | B ¢ | D E F G
1 Sample ‘ Data1 Data2
I L I
% 2; } ::; L g Identify Sample Size Column @
4 R3 | 20 13
5— R4 | 11 10 Is Datal the sample size?
6 R5 | 7 95
7 R6 | 10 10
8 R7 | 21 12
9 R8 | 16 105 ‘=
10 R9 | 19 12 |
1 R10 | 23] 125 |

QI Macros Chart Menu

Click on a QI Macros chart to access the QI Macros Chart menu.
The QI Macros Chart tab allows you to revise an existing chart by
adding more data, showing a process change, deleting a point,
etc.

The QI Macros Chart menu tab appears on the upper right corner
of the Excel menu bar:

Home Insert Page Layout Formulas Data Review  View  QIMacros  Help Chart Design Format QlIMacros Chart

i Add Data Analyze Stability 2% Show/Hide Rule Numbers % Process Change Wizard | &7 Remember Format v % Move Charts v | Video Training
| Add Target Line to Chart | == Analyze Stability Green Up/Down v & Show/Hide Sigma Lines v [ Process Changes v < Apply Format ~ (13 Copy to PPT
[£ Add Text to Point & Clear Stability Analysis Z Convert Skyline/Wave v [¢] Filter/Unfilter Chart {h Change Titles (13 Copy to Word

Chart Tools Control Chart Tools Chart Format Tools Training

Refer to the QI Macros Chart Menu section of this booklet for
more information about these tools.
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Wizards and Data Mining Tools

Wizards Overview

QI Macros is the only Six Sigma software with built-in wizards that
automatically choose charts based on your data and data mining
tools to quickly reorganize your data into a usable format.

3 Home Insert Page Layout Formulas ~ Data  Review  View QI Macros  Help
{3 Stat Wizard *#4* Box, Dot & Scatter Plot v 175 Control Chart Wizard | | ] Pareto Chart
Statistical Tools _A Histograms & Capability v | [ Control Charts (SPC) v | 330 Fishbone v
Stat Templates bility Templates v Control Chart Templates | Chart Templates
Capability Charts 2 _Control Chart Templates Wizard

[B% Control Chart Dashboards

Lean Tools » Tools
Diagrams~  DOE GageR&R FMEA
Calculators ~ Planning & PM Tools >

i3 Improvement Project Wizard
Data & Text Mini
(5 PivotTable Wizard

i Chart Wizard
[ Run Charts ~
Excel Charts

Statistical Tools Templates for Lean Six Sigma [ Word Count Wizard Other charts

[ Word/Number Count Wizard

B2 Defect Tracking Matrix
B2 attribute (c,np,p,u,9.t)

>
[BZ Variable (XmR, XbarR/S) >
>
[BZ Special (CUSUM, EWMA) >

Improvement Project Wizard: creates a pivot table and gener-
ates a control chart, defect Pareto charts, and a fishbone diagram.
gimacros.com/data-mining-analysis-excel/data-mining-wizard

Chart Wizard: creates all the probable charts for your data (Pa-
reto charts, control charts, histograms, etc.) and runs descriptive
statistics. @ gimacros.com/quality-tools/chart-wizard

Control Chart Wizard: chooses the right control chart for your
data (c, np, p, u, XmR, XbarR, or XbarS).
gimacros.com/control-chart/control-chart-wizard

Control Chart Templates Wizard: analyzes your data and places
your data in the right control chart template.
gimacros.com/control-chart/control-chart-template-wizard

Stat Wizard: analyzes your data and chooses the right hypothesis
tests. @ qimacros.com/hypothesis-testing/statistics-wizard-excel

QI Macros Wizards are discussed in greater detail in the following
pages and at this link: @ gimacros.com/qi-macros/wizards
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Data & Text Mining las Data Review  View QI Macros

ﬁ! Improvement Project Wizard L Box, Dot &

QI Macros data mining & restacking (3 Date & Text Mining A Histograms
tools quickly analyze your data and % PivotTable Wizard ability Temy
reorganize it into a usable format. (2 Word Count Wieas Copablk
[# Word/Number Count Wizard
PivotTable Wizard: summarizes up B Defect Tracking Matrix

to four columns of tabular data using
Excel's PivotTable function.
gimacros.com/quality-tools/pivot-table-cross-tab

Word Count Wizard: counts the number of times a word or
two-word phrase appears in your data.

Word/Number Count Wizard: counts instances of text and
numbers. @ gimacros.com/quality-tools/word-count

Resta Cking as Data Review View QI Macros
1% Improvement Project Wizard | ** Box, Dot &

Paste Link/Paste Link Transpose: Data&Te*‘Mi“‘"g' A Histograms

pastes, links, and transposes your data L’éia:mfk capab'g::i

in one step. Use this feature to link | 28 paste Link Transpose —

your data to a dashboard; updates to 88 Stack Columns with Blank Rows

your data sheet will then automatically £8 Stack Columns

update the dashboard template and & Stack or Restack

charts. &8 Unstack by Label

gimacros.com/quality-tools/pastelink | & Unsteckby MutiLebe

&8 Unstack by Subgroup
Stack/Restack/Unstack: £8 Unstack Matix to List
quickly restacks one column of data [ Random Samle

into multiple columns or restacks Replace Zeros with Blanks
multiple columns of data into one
column. Converts two columns to three,
four columns to two, etc.
gimacros.com/quality-tools/restack

E Insert Table W/O Formatting

QI Macros data mining tools are discussed in greater detail here:
gimacros.com/data-mining-analysis-excel
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Improvement Project Wizard

The Improvement Project Wizard quickly finds the improvement

project in large amounts of data.

1.

Make sure each column in your
data sheet has a heading and
that there aren't blank rows or
columns separating the data you

want in the pivot table.

A A B o]

1 |Date Line Defect

2 | 1/2/2018|Line 3 Folded flaps

3 | 1/2/2018|Line 2 Bent/Damaged flaps
4 | 1/2/2018|Line 2 Carton will not open
5 | 1/2/2018|Line 3 Folded flaps

6 | 1/2/2018|Line 3 Off color

7 [ 12001801 ine 1 Rent/Namanad flanc

Select two column headings (preferably a date and currency,

numbers, or text.)

as Data Review  View

i3 Improvement Project Wizard
Data & Text Mining v
GH Restacking v

Data Mining

Ql Macros  Help

#* Box, Dot & Scatter Plot v
A Histograms & Capability v

Capability Templates v

Capability Charts

129 Control Chart Wizard
[Z Control Charts (SPC) v

Control Cha

rt Templates v

Control Charts

3. Select Improvement Project Wizard from the QI Macros menu.

The Improvement Project Wizard:

Summarizes the data in a pivot table
Creates a control chart using the selected fields
Creates a fishbone (Ishikawa) diagram from the largest

bar of the Pareto chart

Creates Pareto charts using the remaining columns

Defect by Date

o i
I A

|

LA
Y
{

JRVAY AN
arances

N

sl 2 Nin )

LOVVWOITVIN
V |V

’
e -

Ishikawa

Fishbone

Problem Sttement

ouing 122018 - 16201

Defect

Folded flaps

Bent/Damaged flaps

Carton will not open

Folded flaps

Off color

Bent/D; Tlaps

Carton will not open

of foded faps which

flaps

Defect Pareto by Type of Defects

ink

Folded i

Defect Folded flaps by Line Pareto

Fiig

Bent/Damaged flaps
K

in
Folded flaps

Carton will not open

Carton will not open

1/2/2020[Li
1/2/2020|Line
1/2/2020|Line
1/3/2020[Li
1/3/2020[Li
1/3/2020[Li

Poor ink adhesion

O gimacros.com/improvement-project-wizard
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PivotTable Wizard

Pivot tables are a valuable tool for every quality improvement
professional, and QI Macros makes creating them easy.

1. Make sure each column in your data sheet has a heading and
that there aren't blank rows or columns separating the data
you want in the pivot table.

2. Hold the control (Ctrl) key to highlight up to four column
headings from your data sheet.

A B 9] D E F G H I J K L
POST ADM  DIS DENIED ACCT
1 |[Region DATE ENT DATE DATE AS COS FC IN1 PTCHARGES BAL
2 |North 06/24/18|Hosp1/02/10/18  2/13/18 OL X |AEH O 543.07 543.07
3 |South 12/21/17 Hosp2 07/10/17  7/13/17 OL X |BCPE 2154 2154
4 |South 02/22/18 Hosp2 |12/03/17  12/6/17 X |CGH O 167.92 157.92
5 |South 05/20/18|Hosp3 10/17/17 10/20/17 OL X MAH O 90.73  55.83
6 |North 07/12/18|Hosp1/05/04/18  5/7/18 AP X |HEH O 4103.78 4103.78

3. Select PivotTable Wizard

as Data Review  View QI Macros  Help

|
from the Data & Text {3 Improvement Project Wizard | ** Box, Dot & Scatter Plot v
Mining section of the Data & Text Mining v A Histograms & Capability »
QI Macros menu.
[# Word Count Wizard Capability Charts

4. The wizard organizes l}‘ Word/Number Count Wizard

your data into a pivot table.

[B PivotTable Wizard bility Templates v
B3 Defect Tracking Matrix

5. Hold the control (Ctrl) key to highlight labels and data in the
pivot tablf to draw cBhartscusingDQI MEacro?__ foré‘urther analysis.
H |

1 |Sum of DENIED CHARGES IENT |~

2 |ADM DATE ~ [Hosp1 Hosp2 |Hosp3 |Hosp4 [Hosp5 Hosp6 |Hosp7 |Grand Total

3 03/26/17 387.48 | 387.48
4 04/23/17 379.62 | 379.62

5 03/11/18 6908.98| \ 6908.98

6 07/22/18 311.16 | | 311.16

7 07/24/18) | 2124.86 2124.86|
8 08/04/18| 3224.83 3224.83|
9 08/18/18| 193.65| 343.51 | 537.16|
10 10/21/18| 230.42 \ 230.42|
11 11/14/18) 2186.16 | 2186.16)

12 117118) 2627.84 | 2627.84

13 11/24/18 311.2| | 311.2

14 12/19/18 643.81 \ \ 643.81

15 01/05/19 1630.38 \ \ 1630.38

16 01191 9I 243.641 1 243.64I

O gimacros.com/training/videos/cross-tab-pivottable-wizard
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Word Count Wizard

Most data tracking systems contain note or comment fields with
interesting and valuable data, but it is often hard to analyze. The
QI Macros Word Count Wizard simplifies this process by parsing
the words out of sentences and paragraphs and creating pivot
tables to count the occurrences of individual words and two-word

phrases.
A

MEMOTEXT - Wordcount
DA REJECT - DUP DOS (MULTIPLE VISITS SAME DAY). CLD AND TT SHELLY AT

1 H | h || ht OU r AETNAWAS TOLD THAT THIS SHOULD BE INCLUDED IN THE SURGERY
- g g y CHARGES. E-MAILED GARY S TO SEE IF THIS IS CORRECT. THE SURGERY ACCT
H 2 [IS IN MC STATUS. CATHY X266
data (omit the
h ead er rOW) DANIEL FROM DAVIS WIRE 0 CALLED TOSAY THEY RECVD A W/C CLAIM FOR THIS
- PT AND THEY ARE NOT ASSOCIATED WITH DAVIS WIRE IN THAT REGARD...THE

3 [INS INFO IS INCORRECT...WILL DELETE AND REFER TO WC FOLLOWUP... ADAVIS
4 |DA REJECT - DUP DOS (MULTIPLE VISITS SAME DAY).

DA REJECT - DUP DOS (MULTIPLE VISITS SAME DAY)/ RECEIVED FROM
LAILHANDLERS EOB THAT THEY WILL NOT PAY CLAIM/ CALLED TT KATHY/ SHE
STATED CLAIM NOT PAID BECAUSE THEY RECEIVCED 2CLAIMS FROM US WITH

5 |SAME DOS/ NON WERE MARKED  CORR

2. Select Word Count Wizard from ' D Revew View QiMacos Help
. . i3 Improvement Proje izal * ox, Dof catter Plot v
the Data & Text Mining section e | oo e Pt

Data & Text Mining v A Histograms & Capability ~
Of the QI Macros menu. (B PivotTable Wizard bility Templates v
(Word/Number Count Wizard (% Word Count Wizard Capabilty Charts
will count instances of text L e eting
and num berS ) ) B Defect Tracking Matrix
A B o] D E

1 _|Count of Word Count of Two-Word Phrases

2 |Word 4| Total Two-Word Phrases 2| Total

3 |dup 11 da reject 8

4 |dos 9 reject dup 8

5 |reject 8 dup dos 8

6 |da 8 multiple visits 6

7 |same 7 same day 6

8 |multiple 6 dos multiple 6

9 |day 6 visits same 6

10 |visits 6 rekey call 2

11 |claim 4 davis wire 2

3. QI Macros Word Count Wizard creates two pivot tables: one
for single words and one for two-word phrases.

The pivot tables give you a clearer view of your data. You can
highlight data within the pivot table to draw Pareto charts for
further insights.

O gimacros.com/training/videos/word-count-wizard
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Chart Wizard

The QI Macros Chart Wizard analyzes your data and chooses the
right charts for you.

1. Highlight your data, then select Chart Wizard from the menu.
View QI Macros Help
#* Box, Dot & Scatter Plot v EQ Control Chart Wizard E] Pareto Chart 4 Chart Wizard

A Histograms & Capabilityv | [BZ Control Charts (SPC)v | >0 Fishbone v [+ Run Charts v
Capability Templates v Control Chart Templatesv | Chart Templatesv | Excel Charts v

Capability Charts Control Charts Improve Charts Other Charts

2. The QI Macros Chart Wizard will create a control chart and run
descriptive statistics consisting of a normality test, histogram,
box plot, confidence intervals, and a normal probability plot.

XbarR Chart D E F [6[H[ 1 [ K L M| N =]
jon- Datais .
I Normal Histogram Percentiles
ared 0.641; 23439
" p  0.089) # 23.98
fitical Value  0.787) 2 { Chart Area 4 2541
fitical Value 1032 26.88
5 53.620 27
s1000| 5 27
srd Deviatio 28.72
30.68
32.23
337
44.2
48
487
51
A 5
s 67
73.75
» P P u o i
oo | s (Mu) 53,517 325
SR s s s s s s s s s s s e s s s eSS PR o
———— 9716
48[_100] ## For Stdev (sigma)  17.937 38.14.
5 26,758 =*=e> — 93.06
—tedan 33.55
43.000 - 100.04
45,000 45 s ss ) 65 10083
Tolerance Limits 101,08

8.540
0.95 110.700 I

3. The Chart Wizard will also create a scatter or box & whisker
plot for data sets consisting of more than one column of
samples. Box & Whisker

: "‘I%I‘TWW yl“

67

B
SLos oS oSS S5 S S S SIS SIS S SIS SIS ST SIS SI9 SN S s2 83 sm 85

gimacros.com/quality-tools/chart-wizard
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Control Chart Wizard

Choosing the right control chart depends on your data — attribute
(counted) or variable (measured) — and the sample size:

Number of Samples
Type of data 1 2 or more Varies
Fraction Defective np p
Number of Defects C u
Time, Length, Weight, $ XmR XbarR
XmR XbarR
(Measured) XbarS
XbarS

1. Highlight your data.

2. Select Control Chart Wizard from the QI Macros menu:

View Ql Macros

bt Box, Dot & Scatter Plot v
A Histograms & Capability v
Capability Templates v

Capability Charts

Help

ﬁ Control Chart Wizard
[BZ Control Charts (SPC) v
Control Chart Templates v

Control Charts

E] Pareto Chart
X Fishbone v
Chart Templates v

Improve Charts

3. The wizard analyzes your data and selects the correct chart. If it
needs to determine between two possible charts, you may see

a prompt:

P or U Chart?

No.)

Can there be more than one Defect per Sample? (If you don't know, use

Yes

No |

4. In addition to generating a control chart, Ql Macros will auto-
matically insert your data into a control chart template which
may be used for ongoing data collection. (Refer to the Control
Charts Template section of this book for more information

about templates.)

Guidelines for selecting charts:
. gimacros.com/pdf/spc-free-training.pdf
. gimacros.com/free-excel-tips/choosing-control-charts

gimacros.com/control-chart/control-chart-wizard
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Control Chart Templates Wizard

The QI Macros Chart Templates Wizard analyzes your data and

places your data in the right control chart template. Highlight your
data and select Control Chart Templates Wizard from the Control
Chart Templates menu.

View

L Box, Dot & Scatter Plot v
A Histograms & Capability v
Capability Templates v

QI Macros Help
% Control Chart Wizard r_] Pareto Chart
E Control Charts (SPC) v 20 Fishbone v
Control Chart Templates v Chart Templates v
Capability Charts 22 Control Chart Templates Wizard ts
E Control Chart Dashboards >
[BZ variable (XmR, XbarR/S) >
ﬁ Attribute (c,np,p,u,9,t) >
[B% special (CUSUM, EWMA) >

The QI Macros Chart Templates Wizard will place your data into
the correct template. Your charts will populate automatically, as

you input data.

F G M i1|JKiLIMIN| O |PlalRlsS Vol v | % | v | z | | a8 | ac | AD | e | &F
Falls/1000 Patient Days Your XmR Data

0

il T80 o2
s

5 2 ;

‘

3 o

s

¢ i

i f\/\f\ / \ A 1

8 \‘.\_.)\. ?

: N V :

0] 2

]

2 1

8] ol

4 901009000800 DRSODD DD 095 003 088 180 271 363 454 540 037 7.2 820 9.12 1003 1095 11.80
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]

®] —
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2] Conidens

2] N Intervals

z [Contidence | 03] =
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gimacros.com/control-chart/control-chart-template-wizard
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Stat Wizard

The Stat Wizard analyzes your data and chooses the right statisti-
cal tests for you. The Stat Wizard tells you if the means and vari-
ances of two or more samples are the same or different.

1. Organize your data into columns. (Access sample data sets
from the QI Macros Help menu.)

2. Highlight your data, then choose Stat Wizard from the
QI Macros menu.

Home Insert Page Layout Formulas Data Review  View

119 Stat Wizard Lean Tools v  Improvement Tools v i3 Improvement Project Wizard
Statistical Tools v | Diagramsv  DOE GageR&R FMEA v Data & Text Mining v
Stat Templates v Calculators v Planning & PM Tools v | GH Restacking v

Statistical Tools Templates for Lean Six Sigma Data Mining

3. The Stat Wizard determines the number of columns of data
and whether the data is decimals or integers. Based on that
information, QI Macros runs the following statistics:

1 Column | Descriptive statistics
1 sample t-test for means

2 Columns | F-test for variances

t-test for means

Equivalence test for means

Chi-square table for independence (if data is integers)

3+ Columns | Descriptive Statistics (for each individual data column)
ANOVA for means

Levene's test for variances

Chi-square table for independence (if data is integers)

The QI Macros Stat Wizard answers these questions:
* Is your data normal?

* Do you reject or accept the null hypothesis?

* Are the means or variances the same or different?

O gimacros.com/hypothesis-testing/statistics-wizard-excel
O gimacros.com/hypothesis-testing
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Capability Charts
Capab"'ty SU|te Ql Macros  Help

The QI Macros Capability Suite evaluates #4* Box, Dot & Scatter Plot v
both data normality and data stability as A Histograms & Capability ~
well as process capability.

A Capability Suite

1. Highlight your data and select Capa- A e RSO RSERNE

1 Sample |Obs 1|Obs 2 |Obs 3 |Obs 4 |Obs 5
HH 1 1 ih 2 s1 265 205 263| 307| 22
bility Suite from the Histograms & Capability : 2—2= 252 2 =&
H 4 S3 197| 286| 274 243| 231
section of the QI Macros menu. s s aer| g ses| ana| aue
6 S5 346| 317| 242| 258| 27¢
7 S6 300| 208| 187 264| 271
e . . . 8 S7 280| 242| 260 321| 22¢
2. Enter upper and lower specification limits o 5| 50| 209 258 67| 29:
10 S9 265| 254| 281 294| 22:
(USL & LSL), or use the calculated defaults. 1 so [0l ol es| s3] 2
12 S11 200| 235| 246 328| 29¢
13 S12 276 264| 269 235| 29C
usL ? X LSL ? X 14 S13 221 176| 258| 263 23?
15 S14 334| 280 265| 272| 28:
e, — it PR 16 S15 265| 262 271 245| 301

Enter Upper Specification or Tolerance Limit (USL) Enter Lower Specification or Tolerance Limit (LSL)
No USL? Click CANCEL No LSL? Click CANCEL 17516 280] 274] 253| 287| 25¢
18 S17 261| 248| 260 274 337
|345| ‘ lzod l 19 518 250| 278 254] 274] 27¢
20 S19 278| 250 265| 270 29¢
21 520 257| 210| 280| 269| 251

3. The Capability Suite will draw the following charts:
* X Chart

Range or Standard Deviation chart

Values plot

Histogram with Cp, Cpk, Pp, Ppk

Probability plot

Capability plot

X M W o p o R s _ax v A e e 6 0 & & B oM
Obs 1-0bs § - X Chart

Histogram

%
2
=
%
%
=
=
4
=
A
%
&
=
o
-
=
o
o

« " o

- o

e /\ o

Fal S A s o

a NNV ovuci —ost

- [

o

S e e e T Ll

O gimacros.com/training/videos/capability-suite
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Histogram

Histograms show the spread — or dispersion — of variable data.

The upper specification (USL) and lower specification limits (LSL)
determine how well the process delivers on customer requirements.
Measurements outside of the specification limits represent data
points that don't meet customer requirements.

A B C D E F

1. Do not sort your data before 1 [Sample Obs 1 Obs2 Obs 3 Obs 4 Obs 5
. hist 2 |s1 265 205 263 307 220

running a histogram. 3 |s2 268 260 234 209 215

4 |s3 197 286 274 243 231

_ 5 |s4 267 281 265 214 318

2. Highlight your data (a 6 |S5 346 317 242 258 276

minimum of 20 data points

. Ql Macros  Help
is recommended). S

‘t‘ Box, Dot & Scatter Plot v | 122 Control Char
A Histograms & Capability v | [2 Control Char
A Capability Suite B

3. Select the type of histogram you
want from the Histograms and

Capability section of the QI Mac- A Hstogram Cp Cpk (Normal :
ros menu. A Histogram Cp Cpk (Between/Within)
L Histogram Weibull (Non-Normal)
4. Enter the USL and LSL and the A Frequency Histogram
approximate number of bars at A Descriptive Statistics

the prompts. Click OK to use the
defaults or enter your own. For one-sided histograms (no USL
or no LSL) click Cancel at the appropriate prompt.

usL ? X LSt ? X
Enter Upper Specification or Tolerance Limit (USL) Enter Lower Specification or Tolerance Limit (LSL)
No USL? Click CANCEL No LSL? Click CANCEL

[34 || |[zd |

5. If you select a single column of data, the histogram prompts you
for a subgroup size. Input a subgroup size or use the default of
1 if there are no subgroups.

Subgroup Size HistogramD...  ? X

Subgroup Size
Histogram Default:1

Control Charts:
1 will create an XmR Chart
2+ for XbarR or XbarS Chart

L |

[ ok ][ cance |
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6. QI Macros creates the histogram.

Histogrm Obs 1-Obs 5

35 LSL y200 Mean 264.46 USLy 346
Median | 265.00
Mode 265.00
Cp 0.76
30 " cpk 0.67
cpu 0.85
CpL 0.67
Cpm 0.74
25 Cr 1.31
ZTarget/Az| 0.27
Pp 0.76
Ppk 0.67
PpU 0.85
20 PpL 0.67
] Skewness | -0.16
H Stdev 31.85
2 Min 176.00
15 Max 346.00
Range 170.00
ZBench 1.92
% Defects | 3.0%
PPM 30000.00
0 Exp PPM ST| 27154.80
Exp PPM LT| 26710.41
Sigma 3.38
5

158.95 175.95 192.95 209.95 226.95 243.95 260.95 294.95 311.95

277.95

Values

328.95

345.95

362.95

379.95

7. You can change the USL, LSL and Number of Bars by simply
typing over the current values in the data table. QI Macros will
update the histogram and data labels, and recalculate Cp, Cpk
and Pp, Ppk.

| C |

E

F G

|l m | N | O | P | Q@ | R

265
268
197
267
346
300
280
250
265
260
200

A
bs 1_|{Obs 2|

205
260
286
281
317
208
242
299
254
308

263
234
274
265
242
187
260
258
281
265
246
269

I e el 23 ) o o
@
r
~
2
2
o
2
2

307
299
243
214
258
264
321
267
294
283
328

. B D |
Ol Obs 3| Obs 4[Obs 5[|Range{Cp

220
215
231
318
276
2n
228
293
223
217
296
290
23
283
301
258
337
275
298
251

.76/ Decimal Points

252|Cpk

.67[Unit of Measure

265.2CpU

.85 Number of Entries

246.2CpL.

67| Average

269[Cpm

287.8(Cr

246(ZTarget/aZ
266.2|Pp

273.4Ppk

263.4[PpU

278.6{PpL.

6

266.8| Stdev

229.8)
286.8)
268.8|
270.4|

276|

Min

Max

Range

Z Bench

266.2|

% Defects

M
272.2|Exp PPM ST
253.4(Exp PPM LT

Sigma

$
F P &
S

Histogrm Obs 1-Obs 5

LSL 200 usLy 346

G 4
S

"
5 * o 5

$ o & »
NN 3
# 5

Values

O gimacros.com/pdf/histogram-manual-calcs.pdf
O gimacros.com/training/videos/histograms
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Scatter Plot

A scatter plot proves or disproves a suspected
cause-effect link between two indicators (e.g.,
calories consumed and weight gain).

Weight gained vs Calories Consumed

Y *

Welght gained
.

y=0.0005x - 0.7546 ¢

Ql Macros ~ Help

#* Box, Dot & Scatter Plot v

#* Box & Whisker
A DotPlot

B2 Multi Vari
Matrix Plot

i Quadrant Bubble
|- Quadrant Scatter
l_ Scatter

'“' Tornado Chart

L Values-Variation Plot

* An R?value greater than .80 indicates a strong correlation.
* Points tightly clustered along the trend line indicate a correla-
tion, while points arranged more like a shotgun blast indicate

no correlation.
O gimacros.com/training/videos/scatter-plot

Matrix Plot

A matrix plot quickly identifies correlations
between two or more indicators. Points tightly

clustered along a line indicate a strong correla-
tion; points arranged more like a shotgun blast

indicate no correlation.

Ql Macros  Help
** Box, Dot & Scatter Plot »

** Box & Whisker
Dot Plot
EA Multi Vari

Matrix Plot

Foam Scent Color . . o o .
6.3 5.3 48 Foam v ., N
44 49 3.5 £t . S
3.9 5.3 48 " e * e .
5.1 42 3.1 v e . L
56 51 55 et Scent ]
46 47 5.1 LI ‘e *
438 48 48 Se e Lo
6.5 45 4.3 . .'. ? o o o2 '::’ Color
8.7 4.3 3.9 o, | %

O gimacros.com/training/videos/scatter-plot-matrix
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BOX & WhiSker Ql Macros ~ Help

. . . #* Box, Dot & Scatter Plot v
Box & whisker plots show the dispersion of
. . . #* Box & Whisker
data over time. Each bar is like a histogram
turned on its side. . GokRlok
EA Multi Vari

This chart requires two or more columns of data. QI Macros asks if
your data is grouped in rows or columns. (This example has 18 rows
and 4 columns).

The QI Macros box & whisker plot will display the median value for
each box on the chart.

Box & Whisker Box & Whisker data
arranged by rows
BoxEWhisker Coity 1-Cauity 4 Cavity 1 Cavity 2 Cavity 3 Cavity 4

Top 0.2522 0.2501 0.2510 0.2489
aaaaa Middle = 0.2523 0.2497 0.2507 0.2481
A 1 Bottom  0.2518 0.2501 0.2516 0.2485
e Y K Bl Top 0.2514 02501 0.2508 0.2485
f & E ’ RN S Middle = 0.2513 0.2494 0.2495 0.2478
- T Bottom 02505 0.2495 0.2507 0.2484
Top 0.2518 0.2498 0.2516 0.2494

Middle ~ 0.2512 0.2484 0.2496 0.2485
i v e e i e 0 Bottom = 0.2501 0.2492 0.2507 0.2492
- Top 0.2520 0.2499 0.2503 0.2483

. Midde 02514 02495 02501 0.2482
Box & Whisker Bottom = 0.2513 0.2501 0.2504 0.2491
arranged by columns Top 0.2524 0.2488 0.2511 0.249

Middle = 0.2518 0.2486 0.2504 0.2479
...... . oy e Bottom 0.2512 0.2497 0.2503 0.2488
““““““ Top 0.2517 0.2496 0.2503 0.2485

Middle = 0.2509 0.2487 0.2497 0.2483
e + Bottom = 0.2513 0.2500 0.2492 0.2495

o gimacros.com/training/videos/box-whisker-plot
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Multi Vari Chart QI Macros  Help

o . " .
The Multi Vari chart summarizes data based i Eox: Dok & ScattecPiok

'] .
on labels and plots the averages and data | ¥ Box & Whisker
points. A DotPlot
A L D H Overs B4 Multi Vari
Size of Customer |Overall 5394
1 |Customer |Product Type | Type Satisfaction =::;
2 |Small Consumer 2 3.54 guu
3 |Large Consumer 3 3.16 33394
4 |Small Manufacturer 2 2.42 g:“:
5 |Large Manufacturer 2 27 1800
6 |Small Consumer 3 3.31 1594 + "
7 |Large Consumer 2 4.12 &
8 |Large Manufacturer 1 3.24 df ﬁ 0@ f «f ’\cﬁ '\6" ‘}@" ‘}3’& ‘}5
9 |Large Manufacturer 2 4.47 f i \9“ L P
10 |Large Consumer 2 3.83
11 |Small Consumer 1 2.94
12 |Small Manufacturer 2 3.24 1 stdev
13 |Small Manufacturer 2 4.18
14 |Large Consumer 2 4.53 1
15 |Small | Consumer 2 322 54 \/ —_— T~ —
16 |Large Manufacturer 1 1.86

O gimacros.com/training/videos/multi-vari-chart

Improvement Charts
Pareto Chart  ve gws e

. #* Box, Dot & Scatter Plot v %% Control Chart Wizard E] Pareto Cha
Pa reto Ch a rts com bl nea A Histograms & Capability v I;m Control Charts (SPC)~ | >3 Fishbone v

Sorted ba r g ra p h Wlth a Capability Templates v Control Chart Templatesv | Chart Temg

rt

v

cumulative line graph. Capability Charts Control Charts Improve Charts
Often, two or three big bars represent most of the problem. Using

the 80-20 rule (gimacros.com/pareto-chart-excel/80-20-rule),
Pareto charts help narrow your focus to simplify problem solving.

(% D E

Total
1. Put labels in the left hand > |Boniamagedtzps| w2 E
. . 3 |Carton will not open 29 18 29 76
column and data in the right 4 [PamageaPalet 2 2
hand column of your data sheet. 7 |ksmesssseas R T
8 [Mislabeled 3 B
9 |Missing color 8 8

2. Highlight your labels and one or more columns of data.
QI Macros creates a separate Pareto for each data column.

3. Select Pareto Chart from the QI

Summarize After Top 9 X
Macrqs menu. If you have| MOTE e howmny bot
than nine data pOIntS’ you ” be 3::::::c19er5ummarizedin0ther8ar Cancel

prompted for the desired number

=

of bars. The remaining categories

are summarized in an "other" bar.
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Here's a sample Pareto chart with an "other" bar:

Defects
‘ 1000%
350 % 200%
| =
s00%
300 60%
i wox
| 200 { o S00%
2150 "“Other" bar of 200%
105 sma[ls.:r 200%
100 26 % categories
200%
50 3 a2
2 100%
. 9 s 8
o 0%
& &S S FF S F
£ & & & & o RO
& A & «
A S & S
& & < &
Defect Type

O gimacros.com/pareto-chart-excel/pareto-chart-video

Fishbone (Ishikawa) Diagram

Fishbone (Ishikawa) diagrams identify the special root causes of
delay, waste, rework or cost.

1. Access the fishbone diagram from the Improve Charts section
of the QI Macros menu:

View QI Macros Help
#* Box, Dot & Scatter Plot v | %3 Control Chart Wizard [Ipareto Chart 4k Chart Wizard
A Histograms & Capability v | [% Control Charts (SPC)v | 30 Fishbone v [ Run Charts v
Capability Templates v Control Chart Templates v ‘ 0 Fishbone
Capability Charts Control Charts % Countermeasures Matrix
E Action Plan

2. Select the fishbone style you prefer (healthcare, manufactur-
ing, marketing, process, or service):

| Fishbone Style => IManufacturing B

3. Input text in the yellow shaded cells, then click the Create
Fishbone button:

A B c

\
1 |Problem Statement i lization of Ventilated Patients
2 | Methods Documentation Requirements. TProcess changed with EPIC
3 Increased documentation
4 Regulations & Clinical Initiatives
5 ': 5.Why Logic
3
7
8

ICU Liberation Lack of knowledge
Safety Screen not being done
Manufacturing Create
3
i e
»
13
14 | Machines (equipment) | RASS assessment Oversedation - <RASS -2
15 New staff and use of reqistr
18 Inconsistent documentation

No PT safety screenin EPIC
No objective criteria for decisions.
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4. QI Macros will populate a fishbone with the text you input:

| Measurement |

Ventiated Patints
Lack of proper equipment / / fentiated Patent

3 Broken chairs /

Low volume use of
Low comfort level
Fear of injury to patient or

[_Environment | [ Peopte | [ Machines (equipment) |

Revising the Fishbone

To revise the fishbone, click the outline worksheet tab and update
your text, then click the Create Fishbone button again.

Copying the Fishbone

To copy the fishbone to Powerpoint or Word, click on the Copy
button, then paste the fishbone diagram as either a picture or
drawing object. (Pictures are static, drawing objects can be
revised.)

5-Why Logic

The Check 5-Why Logic tool will walk you through the logic of your
fishbone. Does X cause Y? Revisit and reword your 5 whys as
needed.

To check the logic in your fishbone, click Check
on the Check Logic button and answer the 5-Why Logic
prompts:

Check 5-Why Logic X

Does
Documentation Requirements
USE

Insufficent ICU Mobilization of Ventilated Patients

Yes No | Cancel |

o gimacros.com/fishbone-diagram-template
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Control Charts

Attribute Control Charts: c, np

QI Macros Help
Dot & Scatter Plot v %% Control Chart Wizard E] Parel
ograms & Capability v ﬁ Control Charts (SPCQ) v | >0 Fisht

ity Templates v &
B

, P, and u

Variable (XmR, XbarR/S) >

“apability Charts Attribute (c,np,p,u,gt) >

Use attribute control charts to track the number of defects in

counted data.

1. Highlight your labels and data (as shown).

c or np Charts p Charts u Charts

A A 57 N - W 57 N - W D
1 TNo. Pinholes Sample Nonconforming Sample Sample Nonconforming Sample
2’ al 4 1 | Number Units Size 1 | Number Units Size
—] | 2 & 12 100 | 2 & 12 100
| & | 5 13 |s2 8 80 13 |s2 8 80
_4 | 3 4 |s3 6 80 4 |s3 6 80
5 3 5 s4 9 100 5 sS4 9 100
| | 5 6 (85 13 110 6 (85 13 110
7 2 7 |s6 12 110 7 |s6 12 110
el 8 |87 1 100 8 |87 1 100
Lel 5 9 |s8 16 100 9 |s8 16 100
| ©) | 3 10 |s9 10 90  10/s9 10 90
10| 2 11,810 6 90 11,810 6 20

2. Selectc, np, p,

or u chart from the Control Charts (SPC) menu.

The np chart prompts for a sample size if you did not include it

in your selection.

c or np charts have flat upper and

lower control limit lines.

p and u charts can have wavy upper '
and lower control limit lines that vary

with the sample size.

3
-
)
N

O gimacros.com/control-chart/show-hide-sigma-lines
O gimacros.com/control-chart/p-and-u-chart-formats
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XmR, XbarR, and XbarS Control Charts

An X chart shows process performance using continuous, variable
data (i.e., time, length, weight, money, etc.).

1. Highlight your labels and data. You need 20 or more data
points to get a useful graph.

Your data should contain a column of labels and one or more
columns of samples:

XmR charts XmR, XbarR and XbarS charts
A B A B (3 D E F
Batch Sample

1 | Number Viscosity 1 |Number Obs1 Obs2 Obs3 Obs4 Obs5
2 |B1 33.75 2 |81 74.030 74.002 74.019 73.992 74.008
3 B2 33.05 3 |82 73.995 73.992 74.001 74.011 74.004
4 |B3 34.00 4 |83 73.988 74.024 74.021 74.005 74.002
5 5

B4 33.81 S4 74.002 73.996 73.993 74.015 74.009
6 |B5 33.46

2. Select an X chart from the QI Macros menu (XmR, XmR
Median R, XmR Trend, XbarR, XbarS, or Xmedian Chart).

Range Chart

3. Evaluate the range chart ] m
first. If the range chart
looks unstable, then the
process is unstable. e e
4. Next, evaluate the X chart. | ... xenart

a5 - —_UeL 7016

werage

If the range chart looks oo
stable andthe X chartis |{= =~ Y NN/ Y Y
stable, then the process is | =
stable. ST e s o

Sample Number

O gimacros.com/training/videos/individual-moving-range-chart
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Control Chart Templates

View QI Macros Help

QI Macros Control Chart

. #* Box, Dot & Scatter Plot v :j Control Chart Wizard E] Pareto Cha
Templates Contaln a data A Histograms & Capability v &Control Charts (SPC) v | >0 Fishbone v
InpUt area and a Chart on Capability Templates v Control Chart Templatesv | Chart Templat:
one WorkSheet. POIntS are Capability Charts %% Control Chart Templates Wizard
plotted on the Chal‘t as yOU [ﬁ Control Chart Dashboards >
add data to the input area. You can also B2 Variable (XmR, XbarR/S) >
link the cells to another spreadsheet. B Attribute (c,np,p,u,.) >
A B | J K L M N o P Q R s T
X Axis N i
Labe| Units

: B 1E Nonconforming Units
3 2 3
4 3 6 R
5 4
6 5
7 6 ol
A i N
10 9
1 10
12 1 20| g 15
13 12 15 S

13 o
5 14 é
= P \\/\/\/\/
18 17 10 g
19 18 7 2
20
21 >
22 2
- i
25 24 [ e e I e B e e LA I s S e S B L B AL an e |
ggj AR T T L IR N I I IR I I R 0 - B
3 Date/Time/Period/Number

Each template is made up of several worksheets (average, me-

dian, rolling, fixed, short run, etc.).

<« | Instructions ‘ c Chart ‘ cChart1-Chg | cChartRolling | cChartScrolling | cChartFixed | cShortRun or ¢ Standardized | ®

Once populated, click on the chart and use the QI Macros Chart

menu to analyze stability, show process changes, etc.

For more information about the QI Macros Chart menu and its
functions refer to the Control Chart Features section of this guide.

O gimacros.com/control-chart/control-chart-template

© 2026 Jay Arthur 28

Ql Macros User Guide


https://www.qimacros.com/control-chart/control-chart-template/

Control Chart Dashboards

QI MacrOS control Chart dashboards %3 Control Chart Wizard | [ |Pareto Chart | 4 Chart Wizard | Q Find C

[E% Control Charts (SPC) v | 30Fishbone v [ Run Charts v | About QI

simplify the process of updating Control Chart Templates | Chart Templates | Excel Chats~ | (DQIMa

existing charts, organizing multiple || & comoichatTemplteswizas 15 | omerchans Help

Control Charts onto a Single page, [ Control Chart Dashboards > E: <,np,p,u Dashboard

and creating dashboards for EE a2 % ey e
resentation. B sbeicmpugn > [ R

P B Soecil CUSUM.EWMA) > |2 XbarR Dashboard

Each dashboard workbook contains an instruction sheet, a data
input sheet, and a sheet for each available type of chart.

w Data Sheet | CChart | NPChart | PChart | UcChart | RuncChart | @
Input or paste your data into the data sheet, then click either the
Refresh Charts button or the Refresh Charts with Stability button.
Each set of labels and data creates a different chart.

A B c D E F G
X Axis INumerator & [Numerator 8| Numerator & i
Labels  Chart Title 1 1 Chart Title 2 2 Chart Title 3. 3

Refresh Charts

with Stability r
~7
__AA

Click on a chart sheet to see that chart for the first data set.

A B ___¢C o 3 3 G H ! J K L [ N
XAxis | Numerator &Y
Labels | ChartTitle 1 Numerator & Chart Title 1 Dashboard Instructions

[}

1234567891011121314151617181920212223242526272829303132333435
Date/Time/Period/Number

Add this Chart
1791 1492 1193 894 595 296 000 to Dashboard

-
25
20 | »
A 17.91 Next

g ® Prev
& « |
§ 10 04
]
z

’ Create

» Click the Next and Prev arrows to view different chart types for
each data set.

e Click the Create Dashboard button to create a dashboard
containing all of the control charts.

e Click the Add this Chart to Dashboard button to add more
charts to the dashboard.

O gimacros.com/control-chart/control-chart-dashboard
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Specialized Control Charts

QI Macros contains tools for specialized control charts. Refer to
the links on this page to learn more:

XmR Median R and XMedianR:
gimacros.com/control-chart/x-median-r-chart
gimacros.com/control-chart/median-control-chart-template

XmR Autocorrelated
gimacros.com/control-chart/xmr-control-chart-autocorrelated

XmR Trend
gimacros.com/control-chart/xmr-trend-chart

ZmR Chart
gimacros.com/control-chart/zmr-chart
I-MR-R:
gimacros.com/control-chart/i-mr-r-s-chart
p' and u’ Charts:

gimacros.com/control-chart/p-prime-control-chart
gimacros.com/control-chart/u-prime-control-chart

g and t Charts:
gimacros.com/control-chart/g-chart-template
gimacros.com/control-chart/t-chart-excel

Levey Jennings:
gimacros.com/control-chart/levey-jennings-chart

ANOM:
gimacros.com/control-chart/analysis-of-means-chart

CUSUM:
gimacros.com/control-chart/cusum-chart

EWMA:

gimacros.com/control-chart/ewma-chart

Fixed Limit:
gimacros.com/control-chart/fixed-limit-control-chart

Moving Average:
gimacros.com/control-chart/moving-average-chart

Hotelling T2:
gimacros.com/control-chart/hotelling-t2-chart
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Control Chart Features

Control Chart Stability Rules

QI Macros Control Charts conduct stability analysis and turn un-
stable points or conditions red. They also plot markers for unstable
points as diamonds. QI Macros' default stability rules are defined
in Montgomery's Introduction to Statistical Quality Control.

1% Control Chart Wizard E] Pareto Chart ul3 Chart Wizard QFindQl

Stability rules can be custom- [ control Charts (PQ)~ | 3Fishbone + [ Run Charts~ | AboutQIM

ized using the Control Chart | E veriablexmR xoorkis) > impltes~ | BecelCharts~ | D Macr

Rules menu. From EE Awibute cnppugy > fechats . Otherchars b
[B2 special (CUSUM, EWMA) >

this menu you may:

Control Charts Rules >

» Select a stability
analysis rule set
* Show or hide sigma lines
» Change p and u chart UCL/LCL format
» Define a custom stability rule set

Changes are saved and applied to all new
QI Macros charts. To reset the stability
rules, select Montgomery (Default) Rules
from the Control Chart Rules menu.

Show Current Rules

One Point Outside UCL/LCL Only
Montgomery (Default) Rules
Juran Rules

AIAG Rules

Westgard Rules

Western Electric Rules
Healthcare-IHI Rules

Nelson Range Rule On/Off
Custom Rules

p/u UCL/LCL Format

CC Wizard Templates On/Off
Change Default Language
Quick Keys On/Off

Show/Hide Worksheets

O gimacros.com/free-excel-tips/control-chart-rules
O gimacros.com/control-chart/stability-analysis-control-chart-rules

Create Stair Step Limits

c o E F 6 W 1

S

L M N o P a r

Viscosity
Bateh | of Airerat
Number

2|

To calculate two or more

i

i

Viscosity of Aircraft Primer Paint - X Chart

sets of control limits on
charts, leave a blank row
in the data where the limits

ﬂ|ﬂ|ﬂ‘!

EEEEEEERRE

2|

El
3|

2|

3

3

2

5
@]
&

£l
3|

change. QI Macros calcu-

s
2|

3

3108
8102 8 04 85 % 8 68 0

Ssten Number

lates separate upper and

w|w

Viscosity of Aircraft Primer Paint - mR Chart

lower control limits (UCL/ i % ™
LCL) for each group of data. :i— 3 -
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QI Macros Chart Menu

QI Macros provides additional tools to update and analyze charts.
First click the chart, then click the QI Macros Chart tab to access
these tools:

File Home Insert Page Layout Formulas Data Review  View  QIMacros  Help Chart Design Format  QIMacros Chart

! Add Data [&2] Analyze Stability 2% Show/Hide Rule Numbers {3 Process Change Wizard | < Remember Format v & Move Charts v

| Add Target Line to Chart | 2 Analyze Stability Green Up/Down v Show/Hide Sigma Lines v [3% Process Changes v < Apply Format v [ Copy to PPT

|§| Add Text to Point 0 Clear Stability Analysis I Convert SkyLine/Wave v Filter/Unfilter Chart E Change Titles E[}; Copy to Word
Chart Tools Control Chart Tools Chart Format Tools

Add Data: Add the new data and labels in the rows under your
old data. Click the chart and select Add Data from the QI Macros
Chart tab. Enter the number of rows to add and click OK.

Add Target Line to Chart: Select Add Target Line to Chart and
enter a label and value at the prompts.

Add Text to Point: Click the point on the chart, and select Add
Text to Point from the QI Macros Chart menu. Type your text into
the window.

Control Chart Tools

Analyze Stability: runs stability analysis after you add new data,
delete a point, or show a process change on a control chart.

Analyze Stability Green Up/Green Down: shows "good" rule
violations in green depending on whether "up" (higher) is better or
"down" (lower) is better.

Clear Stability Analysis: clears stability analysis from the chart
and resets all data points and lines to blue.

Show/Hide Rule Numbers: displays numbers corresponding with
any stability analysis rules that have been violated.

Show/Hide 1-2 Sigma Lines: displays or hides sigma lines.

Convert Skyline to Wave/Wave to Skyline: changes the way
upper and lower control limits are displayed on p, u, XbarR, and
XbarS charts.
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Process Change Wizard: Select the chart, then select Process
Change Wizard from the QI Macros Chart menu. The Process
Change Wizard will analyze the chart and adjust the control limits
where it identifies runs and/or trends in your data.

QI Macros  Help ~ Chart Design ~ Form
Process Changes
. 5 Process Change Wizard <y Remembe
* Process Change-Show/Remove: Click E—
the point on the chart where the process = Process Change Show/Remare
change occurred, then select Show Process EE Fix Control Limits
Change from the Process Changes sub- B8 Recscute i,
@ Ghost Point-Show/Remove
menu. @ Delete Point
[ﬂ Select Data For Point
QI Macros calculates a new set of control ] Add UCL-CLALCL Labelsto s Poit

limits starting at the point selected.

This feature can be used multiple
times on the same chart. Follow the
same steps to remove a process
change.

* Fix Control Limits: Use historical
control limits or your limits instead of the calculated control lim-
its.

* Recalculate UCL/LCL: Recalculate control limits using all of the
data points after adding new data to a chart.

* Ghost Point-Show/Remove: Ghosting removes a point from
the calculations, but leaves it on the chart.

¢ Delete Point: Deleting a point removes it from the calculations
and from the chart.

¢ Select Data For Point: This tool moves the cursor to the cell
containing the corresponding value in your data sheet.

e Add UCL-CL-LCL Labels to a Point: Quickly add control limit
labels to a point to provide further explanation about your data.

Chart Format Tools

Remember Format, Apply Format, Apply to All: customizes the
chart fonts, colors, styles, etc.

Change Titles: revises chart and axis titles.

Move Charts, Copy to PPT, Copy to Word: exports a chart or
charts to a separate worksheet, Powerpoint, or Word document.

gimacros.com/control-chart/update-control-chart
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Templates for Lean Six Sigma

QI Macros templates simplify Lean Six Sigma project documenta-
tion, and advanced analysis like Gage R&R and DOE.

Templates are grouped with their corresponding category. Lean
Six Sigma templates are grouped into their own category and sub-
categorized:

Home Insert  Pagelayout  Formulas  Data  Review  View  QIMacros  Help

43 Stat Wizard Lean Tools v Improvement Tools v 113 Improvement Project Wizard | ** Box, Dot & Scatter Plot v :g Control Chart Wizard F_'[ Pareto Chart
Statistical Tools v | | Diagrams v DOE GageR&(R FMEA v Data & Text Mining v A Histograms & Capability v [ﬁ: Control Charts (SPC)v | »0Fishbone v
Calculators v Planning & PM Tools v || §B Restacking v |Capabi|ity Templates v Control Chart Templatesv | Chart Templates v |
Statistical Tools | Templates for Lean Six Sigma | Data Mining Capability Charts Control Charts Improve Charts

Each template contains instructions and a worksheet tab for each
tool included in that template:

Instructions | XmR Individuals Chart | XmR Chart 1-Chg | XmR ChartRolling | XmR ChartScrolling | XmR MedianR | XmR ChartFixed | XmR Chart Short Run

0.05_[95%]Confidence Level

allowable error of the estimate (5)

DOE, Gage R&R, etc., type or paste  setitimme v m.m =
data into the yellow shaded input = B
areas. : '

Use Excel's drawing toolbar to
update the template and to insert
boxes, arrows and other symbols for
templates like the value stream map.

O gimacros.com/lean-six-sigma/lean-six-sigma-tools
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Value Stream Map

A value stream map analyzes value-

Lean Tools v Improvement Tools v

Insert Page Layout Formulas Data

(o
=9 Improvemel

added and non-value-added activities
and delays. The QI Macros Value Stream
Mapping template contains an automated
value stream map (VSM Text), a work-
sheetofsymbols, three differentexamples
to help you get started, and a Spaghetti
Diagram.

The VSM Text worksheet tab is pre-
populated with values to give you an
idea of what to inputin each cell. Use the
clear button to delete the contents and
the reset button to re-populate the cells
with sample text. Each step in a value

% Block Diagram

&% Fault Tree Diagram

%9 Flow Chart | Swim Lanes

E Lean 55 Scorecards

B Lean Takt Time - NVA - Heijunka

E] MODAPTS Calculator

B3 POLCA Diagram

E Standard Worksheet

B Time Tracking Tool

E Time Value Map

§ CTQTree | Decision Tree | Driver Diagram
098 Value Stream Mapping | Spaghetti Diagram
% Value-Added Flow Analysis

E Yamazumi Chart

stream map represents an operation that
is performed on the product.

A B c F

A
CTINVA

G H |

|

D J
A

VAINVA

E
A

Process CTVA Crew| CO Waste

Step| Inventory Uptime

K L M N

1[Process 1 VA |15sec 1/10 min 1 0.05)

WIP’ 100 NVA 1Day

Available Sec
“ E

2|Process 2 VA [20sec 110 min 1] 0.05]

wipz[ 100 NVA 1Day

3|Process 3 VA 25|

WIP3| 100 NVA 1Day

4|Process 4 VA 30

27600
Create
VSM

©®ND s WN -

WIP4| 100 NVA 1Day

>

Rlorarace & VA 2l

non-value-added steps.

CO: Input the time from the completion
ning step for the next product.

Uptime: Input % of uptime.
* Waste: Input % of waste or scrap.

Process: Briefly describe the process or work.

Inventory: Estimate the amount of inventory on hand.

VA/NVA: Indicate if the step is value-added or non-value added.
CT/VA and CT/NVA: Input the cycle time for value-added and

Crew: Input the number of people it takes to perform the process.

of one step to the begin-

* Available Sec: Input available time.Once all fields are populated,

click the Create VSM button to create a

value stream map.

O gimacros.com/training/videos/value-stream-map
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Gage R&R

When you perform a Gage R&R study, three factors come into play:

¢ Part Variation: This shows the difference between individual
parts.

e Equipment Variation (Repeatability): Can one person, using
the same gage, measure the same part consistently?

* Appraiser Variation (Reproducibility): Can two people using
the same gage, measure the same part consistently?

To conduct a Gage R&R study, you will need five to ten parts that
span the distance between the upper and lower spec limits. The
parts should represent the actual or expected range of process
variation. Number each part for the study, but don't put them in any
kind of order. For example, if you're measuring to 0.0001, the range
of parts should be 10 times the resolution (e.g., 0.4995 to 0.5005).

1. Select G age R&R from the Insert  Pagelayout  Formulas  Data  Review  View
DO E , Gag e R& R, F M EA Lean Tools v Improvement Tools v i£3 Improvement Project Wizard
SeCtlon Of the QI MacrOS Diagrams v DOE GageR&R FMEA v Data&Text Mining v

Calculatorsv | B3 8D Report
menu, then save the tem-

Templates E5 A3 Report

plate with a unique file T APQP Checkiists
name E Control Plan
=] Design of Experiments
2. Enter your data into the yeI- B3 EMEA - Error Modes Effects Analysis
low in put areas. If you have B3 FMEA 5th Edition - Failure Modes Effects Analysis
refe rences or s peCIflcathn B3 FMEA 4th Edition - Failure Modes Effects Analysis

E Failure Prevention Analysis

tolerances, enter them.
E3 GageR&R-MSA

Gage R&R
Average & Range Method™ P1 P2 P3 P4 PS5 P& P7 P8 P9 P10
Appraiser 1 Trial 1 3.63957| 3.93548| 3.84455
Enter your data here-> Trial2 3.57531 3.93015| 3.88189|
Trial3
Triald Reference
Trial 5 3.796
Appraiser 2 Trial 1 3.58826| 3.91847| 3.85039
Enter your data here-> Trial2 3.62865| 3.90653| 3.84887|
Trial3
Triald Reference
Trial 5 3.796
Appraiser 3 Trial 1
Enter your data here-> Trial2
Trial3
Triald Reference
Trial 5 3796
Spec Tolerance 0.3601 AIAG - Automotive Industry Action Group Formulas
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3. Evaluate the Gage R&R graphs and data to identify where to
improve your measurement system.

Gage R&R
Average & Range Methdd =] F2 B3 3 F5 e 7 Fe FS P10
aiser | fiall | 3.63957] G.93548] 3.84466]
Enter your data here-> i 357531] 393015
ia
i I I Reference]
379
Appraiser 2 i 358826}
Enter your data here-> f 3.62885| 3.84887]
ia
i T T T Referencs]
379
Appraiser3 7 558026
Enter your data here-> i 362865 3.84387'
ia
ia T T T Reference]
ia I T X
20 Tolerance. 0.36017] A1 USL] 335 LSL|35753]] 37938%9| Xbar
Historical Variation (HY - 62]] 0.270128)]
%Using | %Using |%4Using |Gage syStem may be based on it of and cost
Tv__| Tolerance] _Hv Gage may need maintenance, redesign, or better clamping
0 [N
EV (Eqmpmem Vznxnon] 0.021] 00211
9 6.9% T
AV:| (Appmse. Vzmlmn] 0.0064: 0.0084 3 2 3]
9 10.7%| 14.3%]
aaa (Gage Capabity 0.022 0.0221
13.5%] 3
PV [Palk Variation) Y 062 0.039:
w2 874
TV (\'cnl Variation) T o 0.0450)
Calculate GageR&R using Anova it
Anova Source df ms _TF __Tp [F TP |
Appraiser | o000z os75261 0555] oesizse] 0542
Parts |_016i554] 3194796] 0000 #3istzs]  0.000]
Appraiser z Part | _0.56736] __0.855|
Gage v AP Interaction i
Gage wlo AP Interactiol 1
Total i
With Interaction
Ps—
Mithout Interaction Varionco
Repeatability 13.5; _
Appraiser (Reproducibill _ 347
AppraiserzPart _D_ _
R&R 000040 0013923 ReR| _ -333__ 45.
Part 002687 -:u

Gage R&R system acceptablllty
% R&R<10%: Gage system is okay (most variation caused by
parts, not people or equipment).

% R&R<30%: Gage system may be acceptable based on
importance of application and cost of gage or repair.

% R&R>30%: Gage system needs improvement (people and
equipment cause over 1/3 of variation).

120.0% Components of Variation Measurement by Part
. B
4] oo
3
2
1
0 +————
REV %AV %RER %PV 1 2 3 4 5 6 7 8 9 10
01 Range of Parts by Appraiser Box and Whisker Chart
- 5
008 [
 0.06 [—— 3
004 v 2
&%y A .
002
0 0
FPeLe ToeR? FoeELe b\“'g»’”'gs"”-'?«"'”‘!"%"’*\”/%*‘”ﬁ’”%"’«‘b
e IeeR Ieee & & S S S
Appraiser 1 Appraiser 2 Appraiser 3 Parts By Appraiser <
A Part by Appraiser Plot 4 Part by Appraiser Plot (Stacked)
39 1R A g
g8 + 7 - g 38
g37 — s
236 Ji — 236
35 34
3-‘__[{.“,_& PP L AL Pi P2 P3 P4 P5 P65 P7T P8 P9 P10
z 28 Tees T ee
Appraiser 1 Appraiser 2 Appraiser 3 | ! |

O gimacros.com/gage-r-and-r-study/aiag-msa-gage-r-and-r
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Design of Experiments (DOE)

DOE shortens the time and effort required to discover

the optimal

conditions to produce Six Sigma quality in your product or service.

QI Macros DOE contains these templates:

_ Page Layout ~ Formulas  Data  Revi
° L4, L8: L1 2_: and L1 6 TagUCh| * Improvement Tools v i3 Improvement Pro
* Full Factorial DOE GageR&R FMEA v Data & Text Minir

Fractional Factorial 8-run and 16-run .
Plackett-Burman 8-run & 8-reflected
Plackett-Burman 12-run and 16-run

B s Report
tes B a Report

E Control Plan

= APQP Checklists

1. Select Design of Experiments from the ‘ B3 Design of Experiments
DOE’ Gage R&R’ FMEA drop-down IISt B3 EMEA - Error Modes Effects Analysis
on the QI Macros menu.
2. Input your factors and the low/high settings for each factor in
the yellow input area.
J Design of Experiments |
Factor |Factor Name Level1 “Low() [Level2 High(s
B Cups of Flour 2 3
AB Pan Shape X Cups of Flour
Zc Temperature 325 375
AC Pan Shape X Temperature
BC Cups of Flour X Temperature
ABC Pan Shape X Cups of Flour X Temperature
7o Cooking Time (Minutes) I 30 45
AD Pan Shape X Cooking Time (Minutes)
BD Cups of Flour X Cooking Time (Minutes)
CD  [Temperature X Cooking Time (Minutes)
ABD Pan Shape X Cups of Flour X Cooking Time (Minutes)
ACD Pan Shape X Temperature X Cooking Time (Minutes) Fractional Factorial
BCD Cups of Flour X Temperature X Cooking Time (Minutes) ABCD-|
ABCD _|Pan Shape X Cups of Flour X Temperature X Cooking Time (Minutes) ABCD+
3. Use the +/- values in the orthogonal array to guide your test of
every combination, and input results into the yellow input area.
Enter Your Data Here |
BD | ABD | CD | ACD [ BCD | ABCD 1 ] 2 | 3 [ & T s 6 | 7 T & ] 9 T 10 ] Averaﬂ
+ + - - + 1.1 10
P I = : 70)
+ + = + 4.2 .20
1 - [ <1 -] - 35 =t
5 N = 70(
+ v . . v v 0]
. v . v . v 80)
B B y 30)
+ = |- 6.4 .40)
- - + + 6.7 .70}
T . v T 65| 50)
T = 5 = = 40)
. - v 30
= = T = = 90)
+ + + 50)
+ - | - v + + 00)
BD | ABD | CD | ACD | BCD Aveﬂggl 457
4. The DOE tem plate

will provide a chart of the analysis of major effects, contour

plots, a mean plot, and plots of major interactions.

O gimacros.com/lean-six-sigma-articles/design-of-experiments
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Statistical Tools

Unlike Excel's Data Analysis Toolpak,

T . Lean Tools v Improvement Tools v
QI Macros StatIStlcaI tOOIS mlStake-prOOf Statistical Toolsv | Diagramsv  DOE GageR&R FMEA v
data entry and interpret the results Of [ 4 vescrptvestatitics - Nomalty Tt~ 1Tools »
statistical tests. ANOVA - MANOVA Analysis of Variance > Jma

EB F&tTests >

File Home Insert Page Layout Formula

fz Stat Wizard

EB Regression & Other Statistics >

1. Select data for analysis. Some tools
like ANOVA can take multiple data columns. Others — I|ke re-
gression — use two columns. A few use only one column. Data
must be in columns for these tools to work. (Open QI Macros
Sample Data from the QI Macros Help menu to see examples
of how your data should be organized.)

2. Select the statistical analysis tool from the Statistical Tools
section of the QI Macros menu. An arrow to the right of a
menu category indicates further choices. If you aren't sure
what statistical tool to use, simply choose the Stat Wizard
and answer the prompts, or use the default answers provided.

3. QI Macros interprets the results, tells you to reject or accept
the null hypothesis and whether the means or variances are
the same or different.

Hardwood N
Concentration % | % K2ex Anova: Single Factor @ 005

Obst 7 W LD 30723

0Obs2 8 |7 %5 SUMMARY HSD. 4122257

Obs3 5 @ vs 2 Groups Count __Sum___ Sversge_Vvisnce. | A

Obs4. no®8 723 5% 80 8 PostHoc 5% 10% 15%

Obs5 3 18 ® 18 0% 3¢ 1566667 7.866667 10% | 5666667

ObsE 10 15 18 20 5% 02 ” 32 15% 1333333

0 ® 7 o2 20% 127 2116667 6.386667 20% 55 4186667

Colored cells have signficant mean differences

EXRRY

ANOVA i i < 0.05 (Means are Different)
Sowee o Varistion_SS___ o NS F PrYabe Foir
BeweenGrovps 3827917 3 1275972 1960521 0.000 3098391
Within Groups 1301667 20 6508333

Levenes - ANOVA Results X

Totat swesses 2
Practice 5%-20% Data 5%-20%
0z l Data is Normal

Variances are the same

Means are different

O gimacros.com/hypothesis-testing/statistics-wizard-excel
O gimacros.com/hypothesis-testing/hypothesis-testing-excel
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Other Products and Services

QI Macros Example eBook: Contains examples from healthcare,
manufacturing, and service industries to show you how to create
and interpret each template or graph, and the associated metrics.
gimacros.com/store/gimacros-example-book

Agile Process Innovation - Hacking Lean Six Sigma

Explores how the principles of agile process innovation can be
used to "hack" Lean Six Sigma implementation to achieve better
understanding, retention and results in hours or days, not months
or years.

Lean Six Sigma Demystified and Lean Six Sigma for Hospitals:
Offer a streamlined and simple way to learn and implement

this revolutionary quality improvement method.
gimacros.com/store/lean-six-sigma-demystified
gimacros.com/store/lean-six-sigma-for-hospitals

White Belt Training: For those who want a basic working
knowledge of Lean and Six Sigma.
gimacros.com/Whitebelt/white-belt-certification

Yellow Belt Training:

This course covers the essential methods and tools of Lean, Six
Sigma and SPC (Statistical Process Control).
gimacros.com/Moneybelt/yellow-belt-certification

Contact KnowWare International, Inc.

Online:  gimacros.com/store
Email:  support@gimacros.com

Phone: 888-468-1537 or 303-756-9144
Monday through Friday
8 a.m. to 5 p.m. Mountain Time

11/2025
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(UiMacros

Three Steps to Professional
Lean Six Sigma Charts,
Diagrams and Statistics

S Analyze
SSS 1. Point 2. Click 3. & Improve

Obs1  Obs2 Ql Macros

132 141 Control Chart [«%
1.43] 1.36) - Pareto Chart

143 1.49 ) -
150 164 Histograms & Capability
156 127 Six Sigma Tools

R Statistical Tools

Gage R&R

2696 S Colorado Blvd Suite #555, Denver CO 80222
888.468.1537 303.756.9144
gimacros.com info@gimacros.com
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