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What's Coming Up?

O ®
Making Lean Work Problem Solving &
18 For Your 16 Eliminating of
Organisation Wasteful Procedures

Measuring &
13 Continual
Improvement
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Contact Us

padraig.mccabe@dcmlearning.ie

ruth@dcmlearning.ie
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Session Schedule

2.00pm - 2.50pm

3.00pm - 3.50pm
4.00pm - 5.00pm

Resources
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Session Content

Measurement Systems & Data Collection
Using Data Correctly

Controlling a Process




RECAP




BLACK BELT

GREEN BELT

YELLOW BELT

WHITE BELT
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The Deming Cycle 5

",
Check
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The Deming Cycle
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LEAN is AGILE

Performance
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LEAN Principles

1. Define Value

5. Pursue S Lean
Perfection _ i
Principles

4. Establish

Pull System
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The nature of “FLOW"”

Step 1 Step 2

Step 3
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Cynefin Model

Simple

Problems

Known OBVIOUS
Knowns

Complicated
Problems

Known BEST Practise
Unknowns Experts

Chaotic
Problems

Unknowable's NOVEL

Complex
Problems

Unknown PROBE [ SENSE
Unknowns AGILITY
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LEAN Teams 5

Different problems require different solutions

A3
__

KAIZEN

DMAIC
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Change for Good
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A3 Stor
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What is a Problem 5

Above the surface you see the
Symptoms
% of the problem

‘

0 LT

Lol MR L

Dig deeper to find the

Root Cause
of the problem



Event

dan ‘ Member

Construct a Statement

0 Problem Statement

o A GOOD Problem Statement should

0 State the current undesired situation
0 Quantify the problem

0 A GOOD Problem Statement should NOT

0 Assume the cause
0 Assume the solution
0o Assume any blame
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Fishbone Analysis

CAUSE . EFFECT
Methods / Manpower / :

/" :
/ \
\\ \\
\\ \
\
\‘ ' 4
\1 /
: Problem
\
Secondary \ —
cause \‘ : /
\_\ /
Primary \\
cause s

Machines / Mother Nature /
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Process mapping

What it
SHOULD be..

What you
THINK it is..

What it ACTUALLY is..

%
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Process mapping

<Process Name>
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Data driven decisions 5
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Find the “truth”

Category Metrics

Performance Output, first-pass vyield, field failures, returns
Quality Yield, defects, C,, returns, rework/repair
Schedule Missed dates, fill rate, process cycle time

Cost Product cost, support cost, scrap cost
Customer Retention, receivables turns, complaints
Materials Inventory cost, Expedite S, Inventory turns
Labor Overtime, absenteeism, grievances

Operations Productivity, safety incidents, QA audit findings
Logistics Shipping cost, damage cost, shipping cycle time
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Why “Y” = function(Xi) 5

To control Output Y
All critical inputs must be
Identified & Controlled

|II

Only then will we have “control” of the Variation in and performance of a process



dan ‘ Member

Event

Measurement Systems

1 ~ ' the nda 140s]
el - : ;
4V ITen
- ‘:- = the true standard deviationin the
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0, — true variation - e sta d inof tl
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Measurement Systems

Observed

Measurement

Measurement
Error

Precision Accuracy

Repeatability Reproducibility Stability Discrimination
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Measurement Systems %

o, *
- -
s
low accuracy high accuracy high accuracy low accuracy
high precision high precision low precision low precision
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Problem with Average 5
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Problem with Average 5

20, 30, 50, 70, 80.
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Problem with Average 5

//
/ Small
| .\ Deviation
l/ K‘\
!
// \'\
Large .
Deviation / Naan \\
/ \

/ \
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Problem with Average

Average phone use per day in minutes

== Sample A == Samplef == Sample C

Frobability

300

Minutes
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Standard Deviation

>

1,2,3,4,5,6,7,8,9
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Standard Deviation

>

1, 2,3,4,5,6,7

-3,-2,-1,0, +1, +2, +3
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Standard Deviation

Formula

S (x5 — p)?
N

CF —

¥ = population standard deviation
N = the size of the population
.L'; = each value from the population

H = the population mean
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Problem with Average

Find the best route to work every day

Day Route A Route B
Mon 22 13 You record the travel time
Tue 19 L over a 2 week period
Wed 20 23
Th 21 19
e : Route A has an average
ri 16 27 i
ven 17 % Of 20 mins
‘Luz ;: ig Route B has an average
. .
= - = Of 19 mins
Fri 24 14 ] i
-- Which Route do you pick ?
Average | 20 _ 15
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Problem with Average

@ orr EB E K v Day Route A
insert  Page Layout  Formula Maon 22
. | Tue 5
R % cu Calibri (Bedy) + 12 = | Wed | 20
: 1 Copy - v Thu 21
Paste : B | X |4 = Y '
% Format — — Fri 16
c23 » fx | Mon Y
| _ Tue 24
| A B C D | Wed 21
1 Day Route A Route B Thu 16
2 |Mon 22 13 Er 24
3 |Tue 19 18
4 Wed 20 23 - !
=i 71 19 Average 20 19
6 | Fri 16 27
7 Men 17 28
8 Tue 24 12
g Wed 21 13
10 |Thu 16 23
11 Fri 24 14
12 Mean f Average 20 19
13 Mode 21 13
14 Median 20.5 18.5
15 Range B 16
16 STD 2.98 6.00
17 Min 16 12
18 Max 24 28

S
o
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Standard Deviation

Frequency

-

Standard
Deviation=0

Measured Value = X
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95%
99.7%
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6 Sigma Applied to Calls ’
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Empirical Rule

60 Process output

e = 3.4 Defects per
10 691,462 | 30.8538% Million Opportunities
2.0 308,538 |69.1462%
3.0 66,807 (93.3193% 5
4.0 6,210 |99.3790% /,.zz._,\ Balaciiva
5.0 233 |99.9767% 1 \
6.0 3.4 (99.9997%

* DPMO = Defects per million oppo.r’.unitjés

Process Output
(Variation)

Customer

Opportunities Variation / Defects
PP - / Expectation
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Using EXCEL
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Using EXCEL

Excel Options ? >
General o— . . . .
Fhere ;Imj View and manage Microsoft Office Add-ins.
Formulas -
_ Mame Lacation Type -
Procfing Active Application Add-ins
Save Mo Active Application Add-ins
Advanced Inactive Application Add-ins
. Analysis ToolPak Excel Add-in
Customize Ribb AnalysisToolPak ____ _ ExcelAdd-in
FereEE TERen Analysis ToolPak - VBA ChA.NXLAM  Excel Add-in
Cuick Access Toolbar Date (XML) CAL. OFL.DLL Action -
Add-ins Manage: | Excel Add-ins Go... L.\F;
| CE | Cancel
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Using EXCEL

@ C f_ = "= Show Detail = Data Analysis
+ [ :
i = ==
ast | Group Ungroup Subtotal
et v v
Qutline
Data Analysis ? X
Analysis Tools -“
| | Descriptive Statistics Al . -
Exponential Smoothing Cancel

F-Test Two-Sample for Variances
Fourier Analysis

Histogram

Moving Average

Random Number Generation
Rank and Percentile

Reqgression
" v

Help




dan ‘ Member

Event

Using EXCEL

@ Excel File Edit View Insert Format Tools Data Window Help

o3 AutoSave @ orr  [n] B j Speliing...

Home Insert Draw Pagelayout Formulas : me
Smart Lookup...

Al v ﬁ: Language...

A B C D E AutoCorrect Options... 1 K

|

Error-checking...

I T TR T

Translate...
Check Accessibility

Track Changes ?

ST - - C N . SR

Protection >

Goal Seek...

Scenarios...

5 Auditing >
2 Data Analysis...

Macro .
21 Excel Add-ins...

Customise Keyboard...

Pl

LS L]

" Pl Bl Pd Pl
B

P Bl
=l O
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Using EXCEL

Add-ins

Add-ins available:

Analysis ToolPak
Solver Add-In

.
L

]

Analysis ToolPak

Provides data analysis tools for statistical and
engineering analysis

Browse... Cancel m

w AutoSave @orr (] Bl ¢

Home Insert Draw Page Layout Formulas Data Review View O Tell me ¥ Share L1 Comments

Connections A Claz == . o Ty If_l Group ¥ ;
v F,a‘u v Ll @ @ 2L [Z1A Y ) .;';E A Flash-fil C Data Validation v @ v | H eroup  Analysis Tools
| () *

Propartias Reapply : E'I:E Ungroup

Gat External Refresh Stocks Currencies Z Sort  Filter Taxt to Remove Duplicates 5= Consolidate What-if s Data Analysis
¢  Data Al Edit Links Al \& Advanced  Calumns 2 F 2 Analysis G| Subtotal i :

Al . f v
| A B C D E F cl H | ] K L: I N o P a R 5 T
[ E—
|2 i
i 3
]
bs
s
17 |
{8
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Data analysis

Central Tendency
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Data & Statistics — Mean

Data analysis ’

e The “Balance Point”

A T T T T TR O B B
— T T T T T T T T |
012 3456 7389101112
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Data analysis

Data & Statistics — MODE

* The most frequently occurring

Mode

Ty
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Data analysis

Data & Statistics — MEDIAN

* The 50 Percentile
* The midpoint of a series

1,3,3,6,7,8,9

Median = 6

1,2,3,4,95,0, 8,9
Median = (4 +5) + 2

— ?z | I".‘I.-f"—"\‘,\l
— St - Jil
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Data analysis ’

1,2,3,4,4,4,5,6,7

Mean =4
Mode =4
Median =4
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Data analysis ’

1,2,3,4,5,6,7,8,9, 10

Mean=5.5
Mode = 7?
Median = 5.5
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Data analysis ’

20, 30, 40, 60, 65, 75

Mean =48.33
Mode = ?
Median =50



EEEEE

Data analysis ’

20, 20, 30, 40, 60, 65, 75

Mean = 44.28
Mode = 20
Median = 40
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Data analysis

Data & Statistics — Measures of Location — Central Tendency

Frequency

Median

Mode

Mean
Median
Mode

Mode
Median

Negatively skewed

Normal (no skew)

Positively skewed
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Data analysis
! !

!

24, 25, 26, 27, 30, 32, 40, 44, 50, 52, 55, 57

Median = 36 = Second Quartile
First Quartile = 26.5

Third Quartile =51

IQR = 24.5

vy
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Data analysis

25%

T T rne::iian T T
smallest 50th largest
value 25th  percentile 79N value
(minimum) PWET“NE pe rﬂf”t're [max:m um)

First Quartile Third Quartile 100th
(Q,) (Q,) percentile

o ol

Interquartile Range = Q,-Q,
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Data analysis

24, 25, 26, 27, 30, 32, 40, 44, 50, 52, 55, 57 ’

(4 Median ()3

25% of Data

Minimum YValue Maximum Value
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Yield - Simple

Step 1 Step 2 Step 3
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Why to consider DPMO ’

Data Collected Jan Feb Mar

Number of Transactions 1000 1500 2000



X 1 Million

OPPORTUNITIES






OPPORTUNITIES ’
\ /
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Continuous Improven

PDCA
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Pareto

807

|
20% EFFORT A fLs
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Pareto ’
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Pareto

Complaint
Category

Too Noisy
Overpriced

Food is tasteless
Food is not fresh
Food is salty
Not clean

Poor service

Long wait times

No atmosphere

Small Portions

Number of
Complaints

27
789
65

15

30

12
109

45

621
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Pareto

100.0

90.0
80.0
700
&0.0
>0.0

40.0
0.0
20.0
10.0
- 0.0
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Using EXCEL for Pareto

@00 AatSwe D (0 B B D~ i: Basic Pareto in Excel ~ @ Search (Cmd + Ctrl + U)
Home Insert Draw  Page Layout Formulas Data Review \View  Automate [J Comments [&> Share v

v ab General v

'i"Dv & calibri (Body) no oW A A
- I:Bv

BP 2 IO |

Paste B I U w o B = = = ¥, v 9 «0 .00 Conditional Format Cell e Sort& Find & Analyse
¥ = —; 2 R S ¥ /&' b L Fermatting as Table Styles Eﬁ Format v 6> ¥ Filter Selact Data
.
D44 < fx v
A B C D E F G H | K L M N o P a R 5 T u
: Basic Statistics in Pareto
= | L s
+ Chart Title
5 Condition Parameter
& Homebuttan 756
7 Valume down button 700 o
8 Volume up button 09 B
9 Power button 3435
Rear camer 370 B
Front camera 250 i P
12 Flash 10 ) /
13 Speaker right 1300 P -
14 Speaker left 1300
15 Screen non responsive 500 2 7 L
16 Water damage 179 / i
17 Battery not charging 68 ;
18 WiFi not connecting 56 z J 5%
13 Bluetooth not connecting 9 /
20 Headphone not warking 4
21 Poaor call quality =
22 Sim card not reading 85
23
24
25
26 2%
27
28
29 1%
3 . [ "
E+] 4 & - h . :
a3 5 & f
34 3
35 =
36 y
|37 ’
38
EL]
43
4 | I:-I
13
a6
47
48
49
50
Ready 2l . + 100%
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Plan for Control ’

QUALITY SYSTEM

QUALITY
ASSURANCE

QUALITY
CONTROL



dem| o
Plan for Control

Your Organisation has 1 Critical Business process

You have evaluated the process and identifies 3 critical performance variables

You have established data collection for each Variable

Is your Process Controlled ?

Not Until

You have an escalation plan

You can return the process to safe operational levels
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Plan for what should
happen

Step A Wi

Step B Wi

Step C Wi

Step D Wi

>
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Plan for what might
happen

Step A Wi RISK

SOP
StepB Wi RISK
SOP
Step C Wi RISK
SOP
StepD

Wi

>

RISK
SOP
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Standardise Work ’

Make it the only way

Warn

lllustrate

Describe
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Plan for measurement

Step 1.
Selection of
data collection
approach and

software

Step 5. Step 2.
Data Context and data Design, piloting

management, collection requirements and
cleaning and 000 programming of
analysis ‘000 data collection

Y Y
tools

&)

Human- centred design

Step 4.
Data collection,
quality

assurance, and
improvement

Step 3.
Recruitment
and training of
data collectors
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Plan for survaillance

Overview 2017 Products sold within freshness date

Imnventory Turnover Average 005 rate Average OTIF rate

/ \

8% 88% 83 % 89 %
18,2 3,9% 74.4%

Freshness duration

L

On Time In Full Deliveries (OTIF) Out Of Stock rate (OOS)

Average In Full rate
00 % 46% 46%
I l I I 43%
o = l = mE I 1 8%
90,2% '
T ? /G
b0 % =
&4 ) b 1y
L1 3% 31 %
0% Average On Time rate I
. ; ) i 4 i 1 l\..ll\.":ll 1 ! l-_'ll.:"\ll\:".ll_ oo O 3
S R . . . . - R &7 ™ LA N
- -.. L B T S ‘__‘:. K L=

ENSIELII e 7739 o et

by day of the weak
90

by hour of the day

Inventory Turnover (in days) Average Time To Sell (in days)

Inventory to Sales ratio

18,2 Food & Beve
16,8
22 122 ‘ rousenold core | -
10.9
Inventory Turnowver

182 e |

156 181
133

=11 A0

233
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Plan for Cadence

Solved
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Charter

SIPOC
Stakeholder Mgmt
Team selection
RACI

Current State Map
Voice of Customer

Data Types
MSA

DPMO

FTY

RTY

OEE

Activity Ratio
PCE

TAKT Time
Process Maps

Cp / Cpk

Averages

Standard Deviation
Bell Curve

Pareto

Run Charts

Control Charts
Isikawa

5W’s

5 Whys

SPC

Measures Central T
Mean / Mode /
Median

Range
Quartiles / IQR
Hypothesis Test
AD Test

T-TEST & ANOVA
MultiVary Study
PICK Chart

DOE

Kaizen

5-S

SMED
KanBan
Poka Yoke
Visual management
ANDON
GEMBA
TPM

SPC
FMEA

Standard Work
Future State Map
Audits

KPI’s & Control Charts
SPC

Quality Plan
Response Plan
Reward & Recognize
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Thank You

Q & A Discussion

T
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wm

-m Agi,.-’:‘i
"N EREw e
T mE e
= i
el |

m



dan ‘ Member

Event

Contact Us

padraig.mccabe@dcmlearning.ie

ruth@dcmlearning.ie
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