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ANEKAS EUROPE
Lean Six Sigma Master Black Belt

CCeriificate

Awarded to

DR. KHALID ABU ISSA

for successfully completing

Lean Six Sigma Master Black Belt
certification on May 2020, passing the exam
and demonstrating adequate competence
and skills as Six Sigma Master Black Belt.
He is a certified Lean and Six Sigma Trainer
and Master Black Belt in good standing.
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Amitabh Saxena

CEO

May 25, 2020

Anexas Europe
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ANEXAS EUROPE
Lean Six Sigma Green Belt

Certificaie

Awarded to

YASIR ABDELAZEEM ALKHALIFA

cemnl eu for successfully completing

Lean and Six Sigma Green Belt during

Green Belt Feb 2021; passing the examination conducted by
Anexas Europe and getting certified as Green Belt

by demonstrating adequate competence in application

of Lean Six Sigma tools and techniques.
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Course Topics

Understanding Lean Six Sigma
History and the 8 Waste of Lean
History Of Six Sigma

Six Sigma Methodology & Tools
Roles and Responsibilities

How you can use Six Sigma

dNexXxas

EEREEREICET -



Jaa g) A lgn Jand) (a9 e pllal o aalnd Y dangia (A Laaw 6

B AT iy ) JEEYL 58 sy 8 i ¢ aaall Do 1 Jlaa B ¥ Jas 0 it
QﬁjShUW&cMﬁuﬁe\dﬁu\Mﬁgcﬁgw&&&ég\ﬂ-@jﬁﬁj@m
L Al Lgd jha g Lgtilas gl daliia JS o ¢Jaad) 48y a8 JaBh CaDELY)

Al peki B da olSa ) b Laladia) (Kaa 7 il jlae Ladau 6 AUl
anexas

ccccccccccc




What is Six Sigma?
Tlaiiw 4t ala

Six Sigma is a business statistical strategy to
identify defects removing them from the process of
products to improve quality
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A defect is defined as any process output that does
not meet customer specifications
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Six Sigma Belts

White belts Yellow belts Green helts Black belts  Master black belts
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IS LEAN SIX SIGMA

ONE OR TWO

METHODOLOGIES
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production processing
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30 standard deviations fit between target & spec

AR

Cui tom or
Specificalon

6.6% Defects

60

60 standard deviations fit between target & spec






Lean Six Sigma is one Methodology SR SENs

Lets Lets
Reduce Reduce
Variation
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o do a Right thing
at the Right Time
and from the First

Time

Freedom from
deficiencies or
defects

CUSTOMER SATISFACTION SCORE (CSAT)

Patient Safety

CUSTOMER
SATISFACTION

Conformance
of standard
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Quality is Team Work
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Why to apply

Quality
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Work Perfection
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Work perfection s
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High Customer Expectation and Satisfaction
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HOW WE CAN BUILD QUALITY ?

What is the Requirement of Quality ?

y
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Individual and Organizational Requirements
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Individual Level

1- Way Of Thinking ( Mentality )

* Positive Thinking
= Change before you have to
» You will see it when you believe it




2- Commitment an as

consultanec

The Hierarchy of Commitment

COMMITMENT
COMPLIANCE

COMPLAIN

FMOMN-COMMITALACONDEMM
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Requirement in Transformation Thinking

“Organizational”

Level




Requirement in
“Organizational”

Level
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Requirement in IﬂVEStment

“Organizational”
Level
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Participation

Requirement in

“Organizational”
Level




Requirement in
“Organizational”
Level




Requirement in Transpal‘ency

“Organizational”
Level i

g OPEN-BOOK
MANAGEMENT




Requirement in
“Organizational”

Respect of Employee

Level
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Requirement in
“Organizational”
Level
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the access road
to quality
furnished with
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Conceptually .....
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At the Resource level
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A POWERFUL UNION

SAFETY
DELIVERY
SPEED
QUALITY
LESS WASTE

MEET CUSTOMER EXPECTATIONS
EMPLOYEE & PARTNERSHIP GROWTH
IMPROVED PROFITABILITY
EXPANDED CAPACITY
GREATER FLEXIBILITY
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Lean + Six Sigma = Lean Six Sigma

Lean

Systematic Methodology
Introduced by Toyota 1970

Process Drive Methodology

« Reduce waste from process.

« Remove non value added
from the process.

- Streamlines a process.

 Increase process speed.

« Improve the process.

6 Sigma

Set of techniques and tools
Introduced by Motorola 1990

Data driven methodology.
Reduces variation 6 timed
from the customer
requirements.

Solve problems.

Optimize the process steps
and improve quality.

Lean Six Sigma

Lean Accelerates Six
Sigma

« Implemented at 2004

- Faster and more
efficient.

« Problem solving and
improvement of a
process.

Bl s e
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Whats Lean ? Lean means slim By reducing waste

How to become slim ? Dose not add any value to the
process.

Value added

1- the customer is willing to
pay for it.

2- The thing must physically
change..




Waste is any activity that consumes time, resources,

or space but does not add any value to the product or
service.

dNexas



. The Glass is Why is the
What do you think ? half gass e

as big as it
empty should he?

The Optimist The Pessimist The LEAN Thinker




A very, very brief history of Lean

» 1950

» one of the Toyota founders, Eiji Toyoda

» Visited Ford motor plants in Dearborn

» The Toyota Way or Toyota Production System (TPS)
EQiT

» empowered workers to stop the line Lt

» encouraged their workers to propose improvements

Taiith Ohno




I9I0 Ford moves to Hughland Park




A very, very brief history of Lean

» 1950

» one of the Toyota founders, Eiji Toyoda

» Visited Ford motor plants in Dearborn

» The Toyota Way or Toyota Production System (TPS)
EQiT

» empowered workers to stop the line Lt

» encouraged their workers to propose improvements

Taiith Ohno




1 975: TPS Translated to English
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Toyota Production System

Goal: Highest Quality, Lowest Cost, Shortest Lead Time

Just in Time Jidoka
: Stop and notify
Continuous Flow of abnormalities
Takt Time Separate man's
work &
Pull System machine’s work
Heijunka Standardized Work Kaizen

dnNexas
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7 Wastes of Lean

Unneccessary movement
things (parts or machines)
Defects e between processes

Not right Transportation

first time,
repetition or
correction of
a process

Inventory

Raw material,
work in progress
or finished goods
which is not hawving
value added to it

Overprocessing
& Processing beyond
the standard
required by
the customer

» Movement
Unnecessary movement

¢ of people within a

: l::-t -. o 35 = PSR
Overproduction 1] L
Waiting _—
To produce sooner,
faster or in greater I:;mﬁli‘?l: o{:rorpaart:urtkha Internal
quantities than the cycle to be
customer demands External complete

dNexXxas
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Waste Simple Mnemonics :-

TIMWOOD DOWNTIME
1. Transportation Defect

2. Inventory Over Production
3. Motion Waiting

4. Waiting Non Talent

5. Over Processing Transportation
6. Over Production Inventory

7. Defects Motion

8. Skills

dNexXxas

a n c y NS




1. Defect
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=2 Over Production




S.-Waiting
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4. Non-Utilized People




sS. Transportatiomn
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6.Inventory
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Focus on Processes that deliver customer value

40% to 90% of the work or effort that goes into a process or

system is nothing but wasted effort. Processes definition:

Particular method of doing
something.

Generally involving a number of
Samp'e I | | Result steps, activities or operations.

100 Min

WASTE VALUE

dNexas




Eliminate or remove waste

Customer Request
Request => I ‘ ‘ ‘:r':} Fulfillment




Request Fulfillment

Eliminate or remove waste
Customer:> | I I |:>Request

30 min

e



Example TAT anexas

1 - Identify Value:-

Sample Collect

VSM (VALUE ST

Cycle Time = 80 M

Touch Time : The tpae used for doing the activity = 43 min

Lag Time : The time between the two continuous activities = 47 min

After reducing waste ( Non Value Added )

Cvcle time=48 M

@ KN —m—w
1 3 1 5 1 30 2

Sample 5




Improve
quality

Eliminate
waste

Reduce
time

O NovAaco
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Patient Needs

Waste
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Get Lean In 90 Seconds

video by Quality Schnallity Inc.
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Lean Methods

e Kaizen Events (or SCORE events)

» Select
 Clarify

* Organize
* Run

» Evaluate

e 5S —Sort, Store, Shine, Standardize and Sustain

 Kanban —a Japanese term that can be
translated as “signal,” “card,” or “sign.”




Kaikaku

Kaizen

2 N e X a s
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Zen
““change”’ ““good”



SORT Tool: Red Tag

Red Tag Strategy
Tag potentially unneeded items in the factory,
supply cabinet, or in the process

Three Questions for Red Tagged items:

1) Is this item needed?

2) If it is needed, is it needed in this quantity?

3) If it is needed, does it need to be located here?

* No Red Tagging people!

Red Tag Holding Area '

A temporary place to
store Red Tagged items |_
for a designated period

of time

Enlarge Red Tags Q




Visual Management
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5S Explained

2.SETIN ORDER

7 NOITS JUST

/S THIS . | A WELL-ORDERED |

\ HEAVEN? | PLANT.

4. STANDARDISE " 5. SUSTAIN

—

3. SHINE

|



Shitsuke Seiton

Seiketsu Seiso
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28 0 2 29 12
1 3 21
- 10 11 20 | 30
z22= |5,14 F 24
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16 26 8 18
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Standardize
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11

17
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35
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Ferrari F1

Perfection




The 6 SIGMA journey Towards
Excellence Continues...
Thanks

101
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. o anexas
History of six sigma o=

Conceptualized at AMoforo/a during 1979 when in
a management meeting an executive proclaimed.

VAVA ale A Y 5 ot e AS ak Lgdiag -

«* Thereal problem at Motorola is that our gquality stinks”

Chief Executive Bob Galvin threw a challenge in
1981 to achieve 5-10 fold improvement in a span
of five years.

» Bill Smith, _an Engineer of Motorol/a presented a
paper in 1985, established in a correlation
between the extent of repair a product underwent
during manufacturing and its field life.

- Mikel Harry, subsequently developed a
structured Six Sigma approach.




- The real problem at Motorola is the quality Stinks

Bob Galvin
CEO

B Bill Smith

Father of
Six Sigma

dNexas
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= Savings $ 15 billion in 11 years

= Sales grew over 9 years by 4.6 X

« Mifg costs reduced by $ 1.4 billion
from 1987 to 1994

= Profits went up 9.2 x

» Stock rose 5.5 x

= Pager order to shipment came
down from 56 days to < 1 hour

= Cycle time to file patents came down
from 2 years to < 90 days

@ MOTOROLA
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Jack Welch,
GE Comp CEO
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HISTORY OF SIX SIGMA

Developed by Mikel Harry and
Bill Smith, Motorola.

s ool USee B e e pdal a0 1999 - today
Y3 pee e
Motorola was amongst the first {duis 1IN
Tell Amex
rec;p:_ents of the Malcolm 1996 - 1997
Baldrige Award. Ford
1904 — 1996
Lockheed Dupont
Martin
1993 - 1994 Dow
Polaroid .
— MNokia
1986 — 1992 - Bank of
s Alied Signal Bombardier Avery America
= Asea Brown
Boven General Siebel Crane Infosys
Ty Allied Signal Wipro Thousands
Period of Period of Period of Period of Period of Period of Period of
Evolution Design Refinement Results Aovareness Adaptation Enlightenment




Companies Implemented Six Sigma IR c S
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What is Six Sigma“?
Tlaiin 4 2l

Six Sigma is a business statistical strategy to
identify defects removing them from the process of
products to improve quality

edlayiiul 5 AN e 2%l Jaxll dplias) daadl bl o Ll Al
A defect is defined as any process output that does
not meet customer specifications




WHAT IS LEAN SIX SIGMA

Lean Six Sigma:
is a specific methodology for solving problems and developing business

quality within an organization .

The primary aim of this methodology:
is to enable individuals to develop processes within the organization and to

troubleshoot and minimize errors by define the problems , measure them and
then analyze them to identify their causes

A gall JA13 Jlas ¥ Baga gkl g cDISEl) Jad ¢ dluaa) duagia (8 B Le (A ¢ Lali 6 (ol dunga

sduagiall oda C}AWL\AY‘ <A g
G585 138 9 ¢ OSaa da Y LEED g pUadY) CiLAST) g ¢ A gall JA1a cilland) y ghai 0pa 21 3Y) (Sl g2
Aeds A jra g gl o il ¢ Leddad of (e g gl g bl iy oy
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Quality Tools for Problem Solving

Problem
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Six Sigma

Customer Focus
Measure CTQs, and Defects based on customer needs/expectations

Data Driven
The statistical concept of the term six sigma means that processes
are working nearlyr perfectly, dellverlng only 3.4 defects per million

opportunities. |

Six Sigma is a methodology
This view of Six Sigma recogmzes the underlymg and rtgorous

approach known ~ DM




What is in a name ?

Sigma is the Greek letter representing the standard deviation of a
population of data.

Sigma is a measure of variation ( the data spread).

Six(6) means reduce variation 6 times from the customer need.

dNexXxas
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This Six in six sigma implies that there are six standard
deviations ( also called sigma) between the average of the
process and the allowed service level limits by customer.

Lower Limit Process Average Upper Lirmil

LSL (10 M) USL (60 M)

Voice Of Customer

dNexXxas
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THE NORMAL CURVE WOULD BE AS
FOLLOWS

Normal Distribution :
* Average = 15
* Standard Deviation =5

— ‘

values(time) 10 15 20 25 30 35

EDEEE



What is 6 sigma ?

= A measurement scale which
compares the output of a process
to the customer's requirements

3.4 Million

Process Sigma 2 3 4 5

Defects Per Million Opportunities

(DPMO) 308 537 66807 6210 233




Six Sigma Scale

1 30.9 % 69.1 % 691.462
2 69.1 % 30.9 % 308.638
3 93.3 % 6.7 % 66.807
4 99.38 % 0.62 % 6210

5 99.977 % 0.023 % 233

6 99.9997 % 0.00034 % 3.4

dne




8 Sigma At least 10-12 sigma

anexas
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Attitude & Discipline

= Customer Focus
* View Quality externally from the customer’s perspective
* Measure the same way that the customer does
= Meet customer expectations every time
= Continuous improvement cycle
Systematic
Scientific
Fact-based
Data-driven

* Process focus

ZHAN=R.ScR=

g A S E



Commitments

Customers

Other stakeholders Community

Six Sigma

Shareholders

Employees
& Investors ploy

anexas
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Harvesting the Fruit of Six Sigma

Sweet Fruit
Design for Six Sigma

50 Wall, Improve Designs

Bulk of Fruit
Process Characterization
and Optimization

4a Wall, Improve Processes

Low Hanging Fruit
Seven Basic Tools

“ 3a Wall, Beat Up Suppliers

Ground Fruit
Logic and Intuition

Many organizations in the world have achieved huge savings and improved
bottom lines by implementing Six Sigma 1004 Dr. Mikel . Harry - va.o




S E

Where to start

Kaizen

Abnormalities visible
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Roles & Responsibilities
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White belts Yellow belts Green belts Black belts  Master black belts



Roles & Responsibilities

= Owns vision, direction, - Leads change
integration, results

- Supports Black Belts by
participating on project

eams
Green Belts

= Support Six Sigma
= Ensure success of

GE/BB projects
Yellow Belts

All

= Develops - Apply Breakthrough
deployment and Emﬂ;yees Strategy to specific
Strategy (White projects, lead and
. Sli::ppnrts cultural Belts) direct teams to
changa - Understand vision execute
Champlon / Apply concepts to their Black Belts projects

Sponsor job and work area

» Owns the process in which
GB/BB works
- Challenges GB findings

=  Trains and coaches Black

Master Belts , Green Belts and
Black Belt
W, anexas. et

Process

Owner leaders

anexas _ S
e
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High Level Improvement Timeline

Process
Step

Aug | Sept Oct

Nov

Dec

234|123 4|1 2 3 4

1234

1234

234

Deliverables

Define

Survey for Project Selection

Charter
Customer Focus

SIPOC

Measure

=

Meoasures
Collection Plan
Baseline Sigma

Analyse

Mapping/Analysis
Vital Few
Opporiunity quantification

Improve

Solutions
Evaluate
implementation Plan

Cuntrﬂlf"'uferilr

H

Procedures
Monitoring
Communication

. Green Belt projects
Black Belt projects

A Typical one Wave Implementation Plan at an organization

Xas

e CHONCEN S E



Operational Excellence

"Eighty-five percent of the reasons for failure to meet customer
expectations are related to deficiencies in systems and processes,
not to the fact that our employees are not up to the challenge..."

“The Manager's role is to promote process improvement.”

DEMING



DMAIC : An Improvement Methodology

Define
Set direction for
Control improvement.
Ensure improvement
effectiveness over
time.
Measure
= Collect reliable data to
understand current
Imp rove process performance
Determine new
improved process
design.
Analyse

Identify problem’s
root causes through
process and data

analysis. danexas
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The necessity of training farm hands for first

class farms in the fatherly handling of farm livestock
is foremost in the eyes of farm owners.

Since the forefathers of the farm owners trained the
farm hands for first class farms in the fatherly
handling of farm live stock, the farm owners feel they
should carry on with the family tradition of training
farm hands of first class

farmers in the fatherly handling of farm live stock
because they believe it is the basis of good
fundamental farm management.

dNexXxas



Histogram

There is Variation (24 - 41)

24-2627-29|30-32 | 33-35 | 36-38(39-41 |

ZHAN=R.ScR=
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Analyze

What is the Root Causes for Variation ?

* Distance

* Small Letters

* Time

* Brightness

* Repetitive Letters
* Age

Choose the most important causes and improve it by:
Fish Bone Diagram , 5Y
Scatter Diagram

Pareto Chart

dNexas



Improve

Brain Storming
Getting Ideas by : ( Round Robin ), (5-3-5)
Do FMEA ( Risk Management )

* Choose Best Solutions ( Impact Effort Matrix )
Check Data Before and After Improve




After Improve

dNexXxas
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After Improve

Variation reduced (37 - 37)

EDERE



Thanks!

Dr Khalid Abu Issa Mobile : 505279422

Email : kabuissa8@gmail.com

dNexXxas
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The 6 SIGMA journey Towards
Excellence Continues...

cccccccccccc
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DMAIC : An Improvement Methodology

Define
Set direction for
Control improvement.
Ensure improvement
effectiveness over
time.
Measure
= Collect reliable data to
understand current
Improve process performance
Determine new
improved process
design.
Analyse
Identify problem’s
root causes through
process and data
analysis. danexas
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=DEFINE = Roadmap

o - -

=High Level =Customer =Project
.'Ila|i' iil' |I:|=. -ilgi- -i'":lli‘i-
Process Types of customers Business
Definitions Methods of collecting Opportunities
Connecting the customer requirements Preliminary Problem
Process into specific requirement Goal statement
Customer requirements Project Scope
analysis and prioritization Milestones
Roles

dNexXxas
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SIPOC / COPIS
( Suppliers, Inputs, Process, Outputs, Customers,

Figure 1. SIPOC - understanding processes

Suppliers Inputs Process Outputs Customers
The provider Materials, A structured set The The
of inputs to resources of activities that products recipient of
your process or data trans form a set of or services the process
required to inputs into spedfied that result output
execute your out puts, providing from the
process value to customers process

and stakeholders

Maﬂh
©On 5O
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-

SUPPLIER ( OUTPUT ( CUSTOMER (
_________ ) )

)

The Provider Materials, A structured set | The Products | The

of inputs to Resources of activities that | or services recipient of

your Process or data transform set of | that result the process
required to inputs into from the input

execute your W specified

process outputs,
providing value
to customers
and
stakeho'ers

process




Project Name: Reducing LAB TAT

supplier

Patient o2
Nurse 4aj

HR (il gall ¢ 95
Ware House
Med Comp

ITA

=)

Input

Sample

Lab Tech,
System

Machine
Analyzer
Computer

System

SIPOC

Process

Receive The Sample
Log In the Sample
Centrifuge the sample
Analyze the sample
Check the result

Verify the result

Output

Lab Result

Output

Customer
Patient
Doctor
Nurse
ane X a S



Giving queuing
slip

Stick the other
part of slip

Enter Bx in
computer

Check Rx for
completion

Check
medicines
duplication

Dispense

medicines as

per Rx

Check expiry

Check
medicines
against original
container

Call patient

Check
medicines
interaction

Hang labels

Check and
stick labels

Check queuing
slip

Check right
dose

Clarify with
prescriber

Print labels

Put all
medicines in
tray

Patient counsel

Dispense Rx

C on s

nsultan
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CTQ (critical to quality)

Identify the voice of the
customer

Understand the customer
requirements parameters

Prioritize the
parameters.

Ask these questions:

How does the customer view my process? @
What does the customer look at to measure my performance?

Convert the

requirements ing) HT@% S



Understanding the
Voice of the Customer



The term Voice of the Customer (VOC) is used to describe
customers' needs and their perceptions of your product or
service

dne




Understand the Voice of Customer




Understand the Voice of Customer




Define Customer Segments

Segmentation is recommended to focus customer research on the
most important customers:

Review your list of customers.
Determine logical customer segments.

Geographic location Size of deal

i .iii

dNexXxas
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Basic VOC Systems

1. Reactive systems 2. Proactive systems
— Information comes to you — You need to put effort into
whether or not you take action gathering the information

RETURNS




Typical Reactive VOC Systemns

= Customer complaints (phone or written)
= Technical support calls

= Claims, credits, contested payments

= Product return information

= Problem or service hotlines

= Customer service calls

= Sales reporting

= Warranty claims

= Webpage activity

dNexXxas
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Customer Complain

dlNeXas




Customer Service Call

7z

2 @%
D
2

EDEEE



Technical Support Call

EDEEE



Web Page Activity

anexas



Proactive VOC Systems

= Direct customer observation

= Interviews

= Focus groups

= Surveys

= Comment cards

= Data gathering during sales visits or calls
= Market research, market monitoring

= Benchmarking

dne




Direct Customer Observation

anexas



Interview

anexas



Focus Group

dNexXxas
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Survey

EDEEE




Comment Cards

anexas



Gather VOC data (voice of customer)

m
ﬁim

Questionnaires

Fruject Team 1

Project Team 2

Iinterviews

r Phone Calls ¥
— Focus Groups >
Project Team 3 Customer

consultancyiHs




DEFINE Determine CTQs

Different Ways to Listen to the Voice of the Customer

L =Learn about a specific customer's point of view on service issues,
- =Interview product/service attributes, and performance indicators/measures.
Supports development of hypothesis about customer needs.

=Organize information from the collective point of view of a group of
=Focus Group customers that represent a segment. Helps clarify and define customer
needs.

=Measure the needs or the importance and performance of a product,
-Suruey service or attribute across an entire segment or group of segments.
Furnishes quantitative data.

=|t is the organization initiative to achieve the delivery of the brand
*Customer Scope | promise: It consists in measuring customer satisfaction versus
customer expectations through a well thought questionnaire.

«Customer =Collect and classify customer feedback about product performance,
g features and attributes — classify by type across product lines.
Cnmp!amt Data Furnishes qualitative and quantitative data.




Customer

Critical To Quality (CTQ )

Voice of Customer

Specific Need Statement

Patient 01 Delay of services Time | need to finished my ER
journey within 1 hour
Patient 02 Proper diagnoses Efficiency | expect 100% of the doctor
decisions are complimented
with my compliant
Patient 03 Improper communication Respect | expect 100% of Staff
conversations with me to be in
respective manner
Patient 04 Lack of prioritization system in Equity | need to deal with equal
providing ER services system in 100% of steps of my
ER journey
Patient 05 lack of providing my special Patient Centered | need to find 100% special
needs during my journey in ER needs during my journey in ER

SHAA=DS




CTO

[ Critical to Qualityl

Accurate Transfation for the Custfomer Need is Criticalf

Must be written from the customer’s perspective

Write the need, not the solution

Write the need in complete sentences, examples help

Use measurable terms

Be concise

Write from a positive perspective

Validate the need with the customer

\w
>
Q

o
o
=
o
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Your Project Example Identify the CTQs

=|ldentify your CTQs (10 Minutes)

What How Who Timi
ng
Introduction |. Introduce the purpose of the Trainer 2 min
exercise

. List the CTQs of your project Participants
Preparation 5 min

Write on flip |. Write the GTQs on flip chart Participants | 2min
chart

Present your |. Present your CTQs to everyone | Presenter | 1Tmin
CTQs from your
group

dNexXxas
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CTO

[ Critical to Quality)

Prioritize your Customers CTQs
' Example: Coffee

Cup clean
Coffee hot

Choice in flavor
Good to have! Choice in type

Chocolate square

MNi to h L
HEID SON DS Chocolate nut

INEXAS

ORI ©



KANO Model

anexas
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Must Be

lexpectlﬂﬂ%ufﬁtaff
.-:unversat[unswith me tn

KANO Model

Good to have




KANO Model

I Must Be |

| need to finished my ER |
journey within 1 hour 5E
| expect 100% of the
doctor decisions are
complimented with my

compliant
| expect 100% of Sta

conversations with me to ‘
be in respective manner ‘

| need to find 100% | need to provide me
| needs during my  valet parking in 100% of
ourney in ER my visits

|
A

need to dea equa
system in 100% of steps
of my ER journey

Project 1 Project 2 Project 3 Project 3




DMAIC Project Charter

Project Mo.:
Project Name: Process
Resource Plan | Team Members
Champion / Sponsor: Text
Green / Black Belt:
Functional Managers/Process Owner:
Coach / Master Black Belt:
Problem Statement Scope
Taxi Text
Goal Statement Customer CTQ's
Taxt Teaxt
Estimate Financial Opportunities High Level Project Milestone
Taxt Texr
Validation
Groon/ Biack Baolt Mastor Black Belt Procoss Cwnar
CED Financial Analyst

Champion / Sponsor

1EXAS
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Champion:

Green/Black Belt :

Process Owner :

Coach / Master Black Belt :

Problem Statement |

(when)
(where)
(what)
(how big).
(how it impact).

Don’t use WHY & WHO

Starts with a verb ( reduce, eliminate,....)
Focus of project ( Cycle time, Accuracy )

Reducing Waiting Time
Reduce the Cost

PROJECT CHARTER

Name of the Team working on the project

What process will the team focus on
What are the boundaries of the process

Customer Requirement

Define : 12 days
Measure: 15 days
Analyze : 30 days
Improve : 60 days ) , u S




Project name : Reduce LAB TAT

Resource Plan I Team Members I
Champion: AHMAD ABDULLAH
Green/Black Belt : MOHAMAD REEM
Process Owner : NASSER MOATH
Coach / Master Black Belt : KHALID TAREQ,

| Problem Statement |
For The Last 2 years in the lab average
TAT for Stat Lab results is more than 2
hours . This affect delaying of lab
results affecting Patient Care.

To reduce TAT from more than 2 hours
to less than 1 hour in next month

Reducing Waiting Time
Reduce the Cost

TAT OF STAT LAB RESULTS

LESS THAN ONE HOUR

Define : 12 days
Measure : 30 days
Analyze : 20 days
Improve : 15 days

m



Thanks!

Khalid Abu Issa Mobile : 505279422

Email : kabuissa8@gmail.com

dNexXxas
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The 6 SIGMA journey Towards
Excellence Continues...
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DMAIC : An Improvement Methodology

Define
Set direction for
Control improvement.
Ensure improvement
effectiveness over
time.
Measure
= Collect reliable data to
understand current
Improve process performance
Determine new
improved process
design.
Analyse
Identify problem’s
root causes through
process and data
analysis. danexas
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Ferrari F1

Perfection




MEASURE

rurpnse :

To measure and understand baseline performance for the current process
by collecting reliable data (quantitative & qualitative)

Data Collection

What | Wha

Where | Formuda

Graphical Display

“ma

*Develop a data collection plan
— Uperational defimtion
- Sampling
- Measurement System Analysis (MSA
including Gage R&R)

f

Customer oriented mindset
Customers
View 3

.1
_‘_--..__‘_

-

= B

*= Dur View

- +Select the measure your customer
uses to judge your performance (Key
Output Measure Y)

*Plan fo collect CONTINUQUS data

ChampionsTraining WWW.anexas.net

» NiEs

Display data in graphic fc}rlm to determine the type of
distribution, the metrics to understand vanation and set
goals for the improvement strategy.

—Normal Distribution described by Mean and Standard
deviation

—Skewed Distribution described by Q1 (or Q3) and Inter
Quartile Range

—Long taled distribution described by Median and Span 5-85

|

Calculate Process Sigma
# Defects “Outside™ Spec Limit

Upper Spec Limit

Defects

vl

«Compute baseline sigma

dNEexXdas
]
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MEASURE: Measure the Current Situation

Goal

Output

Collect data to gather information on

the current situation @

Data that pinpoints problem location or occurrence

Baseline data on how well the process meets customer
needs (to determine current process sigma)

Understanding of how current process operates

Display the collected data as histogram, graphs and
charts

dNexXxas
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Overview

1 Objective:
collect reliable data to understand current process performance.

EI Steps:
Choose the data to be collected. (data selection)
« Organize data collection plan.
- Study process variation.
+ Calculate sigma level.
* Process capability.

dNexas



Data collection plan

Data Type Sample Size Sampling Type

anexas



dnexas

Data Types

Quantitative Qualltatlve
Continuous Attrlbute

. Discrete : -
Continuous DATA Ordinal Non-Ordinal
DATA DATA DATA

Low, med,high

B No. files



dNeXas

Data Types
Continuous Attribute

Age = 52.5 years

Height = 180.1 cm
Cycle time = 3.5 hours
Procurement time = 120.3 days



Attribute

Happiness

dNeXas

Attribute
Category Count Proportion
Happy 60 0.6
Unhappy 40 0.4
100 1.0




Why Use Six Sigma as a Metric?

Process sigma is a more sensitive indicator

than quality percentage

Quality Percent
93
98
99
99.87
99.977
99.9997

DPMO
66,807
22 750
6,210
1,350
233
3.4

Sigma Level
3.0
3.5
4.0
4.5
5.0
6.0

dNeXas
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Sample vs Population

* Population: All the items that have the “property of
interest” under study.

* Sample: A significantly smaller subset of the
population used to make an inference.

dne




(S amp le Siz e) W 4

Quantitative Qualitative
( Continuous) ( Attribute )
30 - 50 Sample 200-1100 S
N =[§]’ (sD) N= 2 (p)(1-P) Proportion
d) (precision) d

IfN<100,n=30 if N 100 - 1000, n=20 % if N 1000 - 10000 ,n= 10 % Xas
for one Month ( L.T ) better than ( S.T ) collected in one week se




Sampling Techniques

Population Sample Group

Stratified Random Sampling
H A @

Stratified
Random

OO0 [ 008 00| [0
ole] ) 0ee O -
90 T 13
OO0} @0
9C0O| < o0 |
Qa0 | O
4 ! 18, 826 ~_.
& CO® 08| |lCo0)| |[9ee| [CoC
Systematic LA | = ‘ :
Sampling B ian g B uestiznere Stratified Sampling Vs Cluster Sampling a S

[ onsuitanc i



Choose the data to be collected

Input Process ‘ Qutput
Measures Measures Measures

¢
® .

Prediction Response
» Dependent
*Independent . Our’zput
* Input/Process » Effect
« Cause

« Symptom
* Problem yme , ,



Data Collection for Potential Causes (Y=F(X) )

Y{ X1 X2 X3 | X4 X5 X6 | X7 | xs‘ X9 X1 f(X)

Patient N~ | Dati~| TAT|~ |Time tosend blo¢ ~ | Time to Log in Syste - | Time to Start sg ~ | Spining Tin v | Waiting time between spin & Analys ~ | Analysis Tin ¥ | RepReporting tin ~ | Technici. ~ | Machii ~ | Test ty| - |Speciali ~ | Wai | Shift ~
2 13-May 138 15 26 14 10 10 30 3 K 1 RH,B | General A |Before 10
3 13-May 62 3 6 2 10 10 20 2 K 1 R,H,B General |[CLINIC| After 10
4 13-May 80 2 3 5 10 10 45 5 K 1 R,H General |CLINIC| After 10
5 13-May 61 1 4 8 10 7 30 1 K 1 R,H General |CLINIC| After 10
6 13-May 240 125 11 4 10 25 63 2 K 1 R,H,B General B Before 10
7 13-May 49 1 il 3 10 5 25 4 J 1 RH,B | General |CLINIC| After 10
8 13-May 160 1 1 8 10 10 70 00 J 1 R,H General |CLINIC|Before 10
9 13-May 155 18 2 35 10 10 75 3 J 1 RH General B |Before10
10 13-May 262 85 A0 45 3 30 55 2 K 1 R,H General B |Before 10
11 13-May 97 1 4 10 10 5 65 2 K 1 RH,B | General |CLINIC|Before 10
12 13-May 66 10 18 2 10 3 20 1 J 1 R,H,B | General |CLINIC|Before 10
13 13-May 172 70 20 a0 10 3 36 1 J 1 R,H,B General A |Before 10
14 13-May 185 70 21 14 10 10 58 2 J 1 RH,B | General A |Before 10
15 13-May 162 69 22 14 10 10 36 1 K 1 RH,B | General A |Before 10
16 13-May 72 3 4 6 10 3 40 2 K 1 R,H General |CLINIC|Before 10
17 13-May 198 68 27 26 9 i 62 1 K 1 RH General D |Before10
18 13-May 96 20 36 14 10 2 13 1 K 1 R,H General |CLINIC| After 10
20 13-May 176 63 30 12 10 8 48 3 J 1 RH General A |Before 10
21 13-May 54 5 3 7 10 5 22 2 J : § RH,B | General B |Before 10
22 13-May 110 0 6 4 10 15 45 30 J 2 R,H General |CLINIC| After 10
23 13-May 44 2 10 10 T 22 3 J 2 R,H General |CLINIC| After 10
24 13-May 70 3 7. 15 3 40 3 J 2 R,H,B General |CLINIC| After 10
25 13-May 161 20 30 10 10 10 78 3 K 2 RH,B | General B |Before 10
26 13-May 112 20 20 20 10 11 29 2 K 2 R,H General A |Before 10
27 13-May 82 2 3 10 10 3 52 2 J 2 R,H General A |Before 10
28 13-May 66 2 5 3 13 7l 35 1 K 2 R,H General |CLINIC|Before 10

dNexXxas
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Data collection plan

What? Why? When? Who? How? How
many?

EDEEE



Study process variation

Frequency Histogram

Histogram

The Histogram
illustrates the shape
(or distribution) of the
data by indicating how
often different values
appear.

dNexXxas
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Interpretation of histogram

Key Questions : %

- What is the shape of the distribution ?

5

What is the central trend (“center”) of the distribution

* What is the variation (“spread”) of the distribution ? Is ; '
the curve wide or narrow? B

- Are we confronted with a problem of “process centring ‘.
within the limits of customers' expectations or do we
have a problem of “too much variation™ ?




Data Collection for Potential Causes

Fatiemnt N — Dattd — MW
- A F2-Dlay 1 ==
= AF-DMlay =2
. AZT-Miay S0
= AZT-DPlayr (o B
> A FE-Dlay B Bl
rd AF-DMlavy L B
= A F-Dvlay A oy
k=] A F2-Dlay 155
A A F-Dlay Pl e
AW A F-Dlay _oar
o - A F2-Dvilay i
A= A F2-Dlay e
A0 A Z2-Dlay 1855
1% A FE - DNlay 1a>
u I A Z2-Dvlay -
u A F-Dvilay A oEs
A &= A Z2-Dvlay R
=i A Z-Dvilay A7
i B A F2-Dlay =
= A F-Dvilay AR
== A F2-Dlay o o
=0 A2 -Dilay ol
=5 A F2-Dlay A1aA
=i A Z-Dvilay i B -
= A F-DNelay 322
== A ZF-Dvilay =i
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1 Minitab - Untitled

!: File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

BHIE Y O Bloe B8 C0E|ISBROAAND ESE0|BiAsl e bl L) 2]

L] =& Bs + e 2] o BT o el

| B Warksheet 1 =

: (=] c2-T c3-T c4 cs c6 c7 cs c9 cio cn c12 c13 cl4 ci5 c16 c17 <
TAT TECH MACH TCOLL | TANAY | T RESULT
1 20 | K 1 3 25 7
2 25 | A 1 5 30 5
3 A0 | A 2 g 25 13
4 30 |K 1 5 30 10
5 55 | A 2 15 28 a8
6 42 | A 1 10 29 12
7 35 (A 2 5 31 10
8 40 | A 1 10 30 15
o 15 K WA 33 | 11

A

B T T [ 11V (o o il PO W B Gy, | F5aal = = = 3
— P e ey = e e e § e | — e § — | — [ e e § | — |

L Current Worksheet: Worksheet 1




MINITAB SOFTARE PRACTICE: HOW TO DO GRAPHICAL SUMMARY

Stat | Graph Editor Tocols Windowwe Help Assistant

Basic Statistics I~| % Display Descriptive Statistics... :I s ol | = g | % | 2 it e = 8 = | o
Eegression » | .5 Store Descriptive Statistics... — - '
APROWA * |[EZ Graphical Summarny... | — _ 2l
Dok 2 I-_'-_Z_ 1-Sample £... .
Control Charts > i T Gra.phll:i_llSl.l:l‘l‘ll‘l‘l-Elrr i L 8 | -9 |
Cuality Tools - I-_I-_ = Sur‘r_‘lr‘r_larlze your data with descriptive = |
e 2-Sample t... statistics, =uch as the mean and the
Reliability/ Sursiwval L T Posied standard deviation, and describe the 1
PAultivariate = :'_ — distribution with graphs. =l
Tirme Series » s 1 Proporticrn... B i = -A = T
Tables » _ij: 2 Proportions... 5 T Sy 1 = = |
Mlonparametrics » A 1-Sample Poisson Rate... = = -A - T
Equivalence Tests > a_-__._ 2-Sample Poisson Rate... 5 T == I = 3 T
Power and Sample Size v | o2 1 Wariance... L SO | A =
= SO "L: 2 Variances... -3 | Ty | =N o |
= 1 45 | 2] Correlation... F: | 25 _A 1 |
10 <5 o3 Cowariance... g | <0 | A 1 I
11 S5 = £5 | 8 1
T' 110 1 & Mormality Test... 3 I S0 -A = I
o o5 || = Outlier Test... 5 = i i
14 69 | 8§ Goodness-of-Fit Test for Poisson... | 32 | A 1|
 as oo | 11 a Z.9 s | 21 | & 1|
16 120 | a | s 2.2 | 6 | 41 | B 2 |
17 60 | & | s | 2.5 | = | s [ B 2 |
118 65 | 10 s 2.3 | 4| 23 B 2 |
19 75 | 11 | s | 1.5 | s | 36 | B 1|
20 69 | 12 | a | 22 | 6 | o0 | B 1 |
21 a5 | 10 | s | 2.2 = | 2 | B T |
=l 60 | 10 s 2.1 | s sz | B 1 |
-<




e emaeeas frers mmeeseww f e e
LN B O E|!SEmOESEE ND S]] Bisl 5= tan z
&+ o= || “Jlel e BB aa o el b
H Workshest T =
+ =1 c2 =3 '} cs c6 CT-T s co 1
TAT C-R R-L L-5 S AN rMACH TECH
1 S0 10 5 3.0 - = e - =
1 1 1 | Graphical Summany =
. s6 11 5 2.0
E 50 12 a 2.5 |1 TAT oot
! : : +H |lc2 c-r TAaT
" Fis =1 5 25| lcz r4
s S0 = 4 e ==
a8 110 10 5 2.8 |cs ANV
' : - -—— [ TECH By variables {optianal):
7 20 11 ] 1.5
B S50 10 s 2.0
f=1 A5 =1 A 2.0
10 A5 11 5 2
| 1 =l ] Confidence level: I'EIE.D
11 o5 10 A 2.6
12 110 10 5 2.4
13 G5 11 5 1.5 T |
14 at=] 10 5 3.0
15 SO | 1 | <4 | 2'9_ Help I | [ | Cancel I
16 120 o 5 2.2 A
17 =ta) a8 5 2.5 B 25 | B [ 2 |
18 &5 10 5 2.3 4 28 | B =
19 75 11 5 1.5 5 36 | B 1
20 50 12 4 22 | s o0 | B 1
21 a5 10 5 2= | 2 72| B 1
22 a0 10 5 2.1 5 S22 | B 3
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Summary Report for TAT

Anderson-Darling Normality Test
A-Squared 0.73
P-Value 0.051
Mean 71.467
StDev 19.303
Variance 372.602
Skewness 0.928965
Kurtosis 0.390733
N 30
Minimum 45.000
1st Quartile 57.500
Median 69.000
3rd Quartile 81.250
Maximum 120.000

95% Confidence Interval for Mean
64.259 78.674

95% Confidence Interval for Median
60.000 75.000

4_ * 95% Confidence Interval for StDev
15.373 25.949

95% Confidence Intervals

Mean - I ° I

Median - I ® 1

60 65 70 75 80

consultamncy



Study Process variation e o o

Descriptive Statistics

J ° U

I'e )
®
Measure of Cen'gral Measure of Dispersion
Tendency ( Location) ( Variation)
( B } I L
o * ' .f o \.
MEAN MEDIAN MODE Range variance Standard

deviation

. “ffﬁi [

0 x
T opn it Bole” Yo i Cwaw el dus oVl Vides W00




Measure of Location ( Central Tendency )

MEAN

Median

Mode

Average of a set of values that does not have outliers
The Mean is the sum of all the values divided by the number of values

Example: Sum of Values 3, 4.5,5,5,6,6, 7,8,8, 99
Number of Values : 11 Mean 14
Mean 66/11= 6

It is the middle value in an ordered data set
Useful for data sets contain outliers.
Order the values from least to greatest.
Locate the middle value
Example:3,4,5,5,5,6,6,7,8,8,99 Median=6
If the number of values is even, the median is the average of the two middle values

How to determine the mode in a data set ?
Order the values from least to greatest.
Locate the value that occurs the most.
Example :

3,4,5,5,6,6,6,7,8,8,99 Mode =6
3,4,5,5,5,6,6,6,8,8,99 Mode=5and6

1,2,3,4,5,6,7,8,9,10,11 No Mode . S
[ ——— =R

The Value that occurs most often in a data
set.

Useful for data sets containing outliers.

If there is no mode in the data set, it's of no
use

Not as popular as mean or median.




Measure of Dispersion

Range in Statistics

The Difference between the lowest and
highest values in a data set
Example

3,4,5,5,5,6,6,7,8,8,9

Range= Highest Value — Lowest Value

=9-3=6 anexas
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How to get Descriptive Statistics

1 Minitab - Untitled

File Edit Data Calc Stat Graph Editor JToecls Window Help Assistant
iEEH &l ¥ Bl B 48 as OB |ISETHOAE
| S Es + 0 2] S -NE

ERAk=]
e

<

= Workshest 1

+ c1 c2-T caT ca s <6 c7 cs co c10 cn c12 c13 c14 c15 c16 c17 <
TAT TECH MACH | TCOLL | T ANAY | T RESULT

1 20 | K 1 3 25 | 7|

2 25 | A [1 5 30| 5

3 40 A |2 o | 25 | 13|

4 30 K [4 5| a0 | 10|

5 55| A [z 15 28 | 8

& 42 | A [1 10| za | 12 |

7 35| A [2 5| | 10|

a 40 A K 10| 30 | 15 |

a 15 K WiZd | 33| 11

= . WS igaii i
g e — ==y ==y = ———————1]

L Current Worksheet: Worksheet 1




How to get Descriptive Statistics

1 Minitab - Untitled — O x X
_‘ File Edit Data Calc | 5tat| Graph Editor Tools Window Help Assistant I
3 : T > == == Display Descriptive Statistics >
=} = f Basic Statistics » = Display Descriptive Statistics... 2 o L
= W= | e . }l |—“I ; pag : _p — | Display Descriptive Statistics X
i = Begressicn iz Store D 2 .
] il sz .| Display Descriptive Statistic CL TAT e S
ANOVA *|=Z Graphic C4 TCOL i — [C1 TAT Variables: ’
- _ - summarize your data with de C4 . TCOWw
e 3
=| =) Session BBk I-_'-_Z_ 1-Sampl| statistics, such as the mean a £S5 TANAY 5 TANAY TAﬂ —”—| =y
Control Charts » standard deviation, and displ cs TRESULT 6  TRESULT nl
111 B 1-Sampl Its in the Session wind |
Quality Tools ¥ results in the Session window £
N i K. 2-Sampl
Relbimanal 6| R i, By variables {optional): By variables (aptional):
Multivariate 3 2 : o :
v .
Tirne Series N 1 Proportion...
Tables v | B} 2Proportions...
Nonpararnetrics N & 1-Sample Poisson Rate...
Equivalence Tests " ‘}_.:. 2-5ample Poisson Rate... {
Power and Sample Size® | g2 1 Variance...
=i, 2 Variances... 1 I -
£ = I | >
[11] Correlation... I zale
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Descriptive Statistics ( Mean , Median , Mode , Range, SD)

1 Minitab - Untitled

_' File Edit Data Calc 5Stat Graph Editor Jools Window Help Assistant

BHIGs R0 DI tIMNI00E SRR ERNIBiA ==Ly L2
| B ErAS &1 I XIQJETOON = k)
e o] ==
[ A
Descriptive Statistics: TAT |
Variable Mean StDev Variance Minimum Ql Median Q3 Maximum Range Mode
TAT 3320 TEAS 137.496 15.00 23.395 32.50 40.50 55.00 40.00 30: 40
N for
Variable Mode
TAT 2
v
€ b ]
= Workshest | == |E“E“E
. a QT | T a4 | s | ¢ a | s 9 co | ci e | 3| i s | c6 ci7 s | c19 20
TAT | TECH | MACH | TCOLL | TANAY |TRESULT | I | | | |
1 20 K 1 3 25 7
2 5 A 1 5 30 5
3 40 A b 9 25 13
. = N - v an \-all\_aan
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Measurement System Analysis ( MSA )

_[VISA
Accuracy * Precision
Stability - Reproducibility
Bias - Repeatability




Common Problems with Measurements

Problems with the measurements:

Bias or inaccuracy

Not Repeatable

Not reproducible

Unstable measurement system over time
Lack of resolution

N =

(Next slides contain the details about the problems listed above)

dNexXxas
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INACCURACY

GOOD MEASUREMENT SYSTEM

A
) 4

ACCURATE

80 KG a8 70 KG

dNexXxas
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NOT REPEATBLE

anexas
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NOT REPRODCIBILE

A B
a1 RepRouciBL
NQT REpROUCIRHE

anexas
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NOT REPRODCIBILE

Different People , Machines , etc

dNexXxas
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UNSTABLE MEASURMENT

ﬁ LITTLE h

| OVER
l TIME 1
‘4 |  AFTER 6 MONTH
\ y T
NOT STABLE
'_( - : \\ ) \\
)\ I




Improving a Measurement System

= A measurement system consists of:
— Measuring devices
— Procedures
— Definitions
— People

= To improve a measurement system, you need to:

— Evaluate how well it works now (by asking “How much of the
variation we see in our data is due to the measurement system™?”)

— Evaluate the results and develop improvement strategies

dne




Calculate process sigma : formula

Calculate the number of Defects Per Million Opportunities

(No. of Defects)

DPMO = x 1 000 000
No. Of Units x No. of opportunities

In the Sigma table, look at the Sigma value relating to the DPMO determined

dNexXxas
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Calculate process sigma : formula

Calculate the number of Defects Per Million Opportunities

(No. of Defects)

DPMO = x 1 000 000
No. Of Units x No. of opportunities

In the Sigma table, look at the Sigma value relating to the DPMO determined

dNexXxas
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ANPAYgs
B s E

Compute process sigma

Key Definitions

Unit: the item produced or processed ronm

PO —|_ Critical field
Defect: any event that does not meet the specification of a . “*wﬁ:;’:majs’;ng
CTQ as defined by the customer lfenmation
Defect opportunity: any event which can be measured T

that provides a chance of not meeting a customer S| onthe form
requirement (specification) -

o




CONVERSION TABLE

Process Sigma Level Conversion Table

Process Sigma Level Conversion Table

Yield % DPMO Sigma Level Yield % | DPMO [ Sigma Level
6.68000 933,200 0.000

8.45500 915,450 0.125 94.79000 52,100 3.125
10.56000 894,400 0.250 95.99000 40,100 3.250
13.03000 869,700 0.375 96.96000 30,400 3.375
15.87000 841,300 0.500 97.73000 22,700 3.500
19.08000 809,200 0.625 98.32000 16,800 3.625
22.66000 773,400 0.750 98.78000 12,200 3.750
26.59500 734,050 0.875 99.12000 8,800 3.875
30.85000 691,500 1.000 99.38000 6,200 4.000
35.43500 645,650 1.125 99.56500 4,350 4.125
40.13000 598,700 1.250 99.70000 3,000 4.250
45.02500 549,750 1.375 99.79500 2,050 4.375
50.00000 500,000 1.500 99.87000 1,300 4.500
54.97500 450,250 1.625 99.91000 900 4.625
59.87000 401,300 1.750 99.94000 600 4.750
64.56500 354,350 1.875 99.96000 400 4.875
69.15000 308,500 2.000 99.97700 230 5.000
73.40500 265,950 2.125 99.98200 180 5.125
77.34000 226,600 2.250 99.98700 130 5.250
80.92000 190,800 2.375 99.99200 80 5.375
84.13000 158,700 2.500 99.99700 30 5.500
86.97000 130,300 2.625 99.99767 23 5.625
89.44000 105,600 2.750 99.99833 17 5.750
91.54500 84,550 2.875 99.99900 10 5.875
93.32000 66,800 3.000 99.99966 3 6.000

1eX8Ss




DPMQ is known

PMO:

DPU is known
PU:

ield is known
2ld.
pntinuous process (normally
X 98.727
I SDI 17.605
L SLE 80|
MUsLE 140

DPMO:
DPMO:
DPMO:

distributed)
DPMO:

15632542

EI.G| Sigma Level (LT)
E.Ell Sigma Level (LT)
1EIEIU-UI]EI.EI| Sigma Level (LT)

Sigma Level (LT)

+inf

+inf

-inf

1.02

Sigma Level (ST)
Sigma Level (ST)
Sigma Level (ST)

Sigma Level (ST)

5 assumed that you are entering long-term data, short-term values are computed assuming a 1.5 Sigma Shift

1

DPMO

A

+in

+inf

A

-n

2.52




(Cp ) Process Capability
Voice of the customer vs. Voice of the Process

Voice of the Process
Voice of the Customer

dNexas
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Process Performance

Index

Cpk

Cpk >0 = Good
Cpk =0 =50% Outside
Cpk < -1 = Totally Outside

Process Capabilit -'

Process Capability
Index

Cp

/Cp=2 (6 Sigma) A
Cp=1.66 ( 5Sigma)
Cp=1.33 (4 Sigma)




This Six in six sigma implies that there are six standard
deviations ( also called sigma) between the average of the
process and the allowed service level limits by customer.

p— Process Avarage Upper Lirmil
LSL (10 M) USL (60 M)
by 50 -da -30 -2 -1 Mean s 20 30 4 e fa
\ |
1
Voice Of Customer anexas
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Process Capability Report for TAT.

LSL USL
Process Data —_ Overall

LSL 20 — — — Within

Target * -

USL 60 Overall Capability

Sample Mean 40 Pp 0.51

Sample N 20 PPL 0.51

StDev(Overall) 13.188 PPU 0.51

StDev(Within) 12.7846 Ppk 0.51
Cpm *

Potential (Within) Capability

Cp 0.52
CPL 0.52
CPU 0.52
Cpk 0.52

15 30 45 60 75 90
Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 64692.86 58864.23
PPM > USL 500000.00 64692.86 58864.23
PPM Total 500000.00 129385.72 117728.46

diltexd$S
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Process Capability Report for TAT
P
1 P C bility R rt for TAT = -
rocess Capabiil 2po or
T P i 4 P Process Data | : — Overall
LsL 10 | i — — - Within
P Capability Report for TAT Taroek 3 | | il
rocess Capability Report for lsr s : : overall Capability
Sample Mean 33.2 ! : Pp 071
Sample N 10 ! ! PPL 0.66
StDev(Overall) 11.7454 ! ! PPU 0.76 o
£ StDev(Within) 11.8203 : : Ppk 0.66 5
: : 2
Potential (Within) Capabili |
B Workchest |+ i i CM 0;0 e = LR
1 1 p ! :
+ a c2-T C3-T c4 } : CPL  0.65 7 ci8 €19 €20 "l
TAT TECH | MACH | TcoLl i i CPU 076 '
. cpk  0.65
1 20K 1 3 i i =
0 { ] 1 -
2 25 |A 1 5 | |
3 40| A 2 9| | |
4 30 (K [1 5| |
5 55 A 2 15 |
6 42 |A 1 10 20 30 40 |
7 3374 |z fl il Performance |
8 40 A 1 10| Observed Expected Overall Expected Within | [l |
a 15K e al PPM < LSL 0.00 24120.84 24839.36 I [ . v
< ikt PPM = USL 0.00 11252.50 11686.56 ¥ .
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Process Capability Report for TAT

LSL USL
Process Data : | Overall
LSL 10 i i — — — Within
*
e 60 | | Overall Capability
Sample Mean 33.2 | ! Pp 0.71
Sample N 10 | ! PPL 0.66
StDev(Overall) 11.7454 l ! PPU 0.76
StDev(Within) 11.8203 | : Ppk 0.66
! ! Cpm *
! ! Potential (Within) Capability
i | Cp 0.70
l : CPL 0.65
l : CPU 0.76
| | Cpk 0.65
i i
i i
i
I
I
I

10 20 30 40 50 60
Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 24120.84 24839.36
PPM > USL 0.00 11252.50 11686.56
PPM Total 0.00 35373.34 36525.92




Example

LAB TAT is 60 Minutes

The Patient complains that | am late for more than
100 Min to get the result.

Explain -
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Summary Report for TAT

Anderson-Darling Normality Test
A-Squared 0.73
P-Value 0.051
Mean 71.467
StDev 19.303
Variance 372.602
Skewness 0.928965
Kurtosis 0.390733
N 30
Minimum 45.000
1st Quartile 57.500
Median 69.000
3rd Quartile 81.250
Maximum 120.000

95% Confidence Interval for Mean
64.259 78.674

95% Confidence Interval for Median
60.000 75.000

4_ * 95% Confidence Interval for StDev
15.373 25.949

95% Confidence Intervals

Mean - I ° I

Median - I ® 1

60 65 70 75 80
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Process Capability Report for TAT.

LSL USL

Process Data — Overall
LSL 20 — — — Within
Target *
USL 60 Overall Capability
Sample Mean 40 Pp 0.51
Sample N 20 PPL 0.51
StDev(Overall) 13.188 PPU 0.51
StDev(Within) 12.7846 Ppk 0.51

Cpm *

Potential (Within) Capability
— > Cp 0.52

CPL 0.52
CPU 0.52
Cpk 0.52

15 30 45 60 75 90
Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 64692.86 58864.23

PPM > USL 500000.00 64692.86 58864.23 : _
PPM Total 500000.00 129385.72 117728.46 Sigma Level = 1.5
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Process Capability Report for TAT. E
LSL
Process Data —— Overall

LSL 20 — — — Within
Target - -
USL 60 Overall Capability
Sample Mean 40 Pp 1.25
Sample N 20 PPL 125

> StDev(Overall) 5.3262 PPU 125
StDev(Within) 5.64576 Ppk 1.25

Cpm *

Potential (Within) Capability
- cp 118

CPL 118
CPU 118
Cpk 118

225 30.0 37.5 45.0 525  60.0

Performance

Observed Expected Overall Expected Within
PPM < LSL 0.00 86.66 198.19 3 SIGMA ( CP - 1.18 )
PPM > USL 0.00 86.66 198.19

PPM Total 0.00 173.33 396.38




Process Capability Report for TAT.

LSL USL
Process Data l l Overall
LSL 20 ! ! — — — Within
Target * ! | er
USL 60 ! ! Overall Capability
Sample Mean 40 ! ! Pp 1.60
Sample N 20 | | PPL 1.60
StDev(Overall) 4.17511 l l PPU  1.60
StDev(Within) 4.5726 : | Ppk  1.60
! ! Cpm *
\ ! Potential (Within) Capability
l | —= Cp 1.46
i | CPL 146
! ! CPU 1.46
! ! Cpk 1.46
l l
| |
I I
I I
I I
I I
I I
| |
| |
| |
I I
| |
225 30.0 37.5 45.0 52.5 60.0
Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 0.83 6.10
PPM > USL 0.00 0.83 6.10 SIGMA LEVEL - 4.6
PPM Total 0.00 1.67 12.21
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Process Capability Report for TAT.

LSL
Process Data | Overall
LSL 20 ! — — — Within
Target * : =
USL 60 ! Overall Capability
Sample Mean 40 ! Pp 2.07
Sample N 20 | PPL  2.07
———> StDev(Overall) 3.22164 : PPU  2.07
StDev(Within)  3.49944 | Ppk 2.07
i Cpm *
| Potential (Within) Capability
: ——> Cp 1.91
: CPL  1.91
\ CcCPU 191
! Cpk  1.91
|
I
|
I
I
I
|
|
|
l
24
Observed Expected Overall Expected Within
PPM < LSL 0.00 0.00 0.01
PPM > USL 0.00 0.00 0.01
PPM Total 0.00 0.00 0.01




DMAIC : An Improvement Methodology

Define
Set direction for
Control improvement.
Ensure improvement
effectiveness over
time.
Measure
= Collect reliable data to
understand current
Imp rove process performance
Determine new
improved process
design.
Analyse

Identify problem’s
root causes through
process and data

analysis. dnexas



Analyse

Objective :

Identify problem’s root causes
through process and data analysis

Steps
Pareto chart

Value analysis in using process
map

Root causes validation

dne




Root Cause Analysis

Above the surface you see the
Symptoms
of the problem

Dig deeper to find the

Root Cause
of the problem

dne
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Analyze Phase (Summary)

Analyze

¥
Process Door
» As-is process map
« Gemba walk

« Value Added and Non
Value Added Analysis

¥
Data Door

Cause and Effect
Diagram

Control Impact Matrix
Pareto Chart

Box Plots and Scatter
Plots

dNexXxas
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Analyze roadmap

Data Analysis

“As Is” Process Map & Analysis

i T
Ruot Cause ldentification

Root Cause validation with data

Champions Training . B o L e
W




ANALYZE: Analyze to ldentify Causes

= Goal:
— l|dentify root causes and confirm them with data

= Qutput:
— A theory that has been tested and confirmed

anexas




Analysis Doors anexas

l

Qualitative Process Map { DATA J
Analysis Analysis Analysis
Histogram
VA / NVA
Brainstorming Analysis Pareto
Diagram
[ Affinity J
Diagram FMEA Box Blot

[ Fishbone J Seattar
Diagram

Diagram
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Flow Chart
It is a visual illustration of the

PI'I] GESS nl]ﬂl': sequence of operations required to
B complete a task
“alue Stream Ma““'“g It is used to help employees and

organization the finite details and
obtain a through description of the

Versions of a process process

What you think What it really is... What it should be... What it
it is... could be

. Advantages:

* ldentify Process

* Improvements

* Understand the process

* Shows duplicated effort and
other non value added steps




dS
METHODOLOGY AND TOOLS =
7(8) waste Intellect -
scrap(rework)
waiting
Inventory

Motion and Movement
Transportation

Over production

Over processing

ESCA Eliminate Simplify Combine
Automate parallel

5s SORTING
SET IN ORDER
SHINE
STANDARDIZE
SUSTAIN



Who PROCESS

Pharmacist

EEE

patient




Data Door exas
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1. Brain storming:

» Use: k. |
- To Generate Ideas from all members o % g :
» Steps: Q . H
- Define the topic

Ask members to generate ideas

Record the answers

Combine similar or redundant ideas

- Document your session
» Types:

— - Round Robin

— - Anti Solution

— 6-3-5

— 6 Hats



dNnNexas

Brainstorming

WHAT IS %?

STORMING?



dnexa

M S E

Brainstorming Potential Causes

« Purpose: Brainstorming is a method of generating lots of
ideas quickly by:
— Encouraging creativity
— Involving everyone
— Generating excitement
and energy

— Separating people from
Ideas they suggest




Brainstorming

Types of BErainstorming

Anti Solution

List of Anti-Solutions

= Put products on the wrong aisles

= Don't have employeses to assist shoppers

= Don' train employees where products
kelong

» Mowve products on an hourly basis

= Train the employees to tell the shopper
that “if they don't see it, we don't have it".

= Don't mark the aisles well
Y

& [Soiective] &
l 6 Hats EETITTT

|

Pl S el




Brainstorming

Pre-requisites of Brainstorming

Purpose of Brainstorming

Participants (From the process / not from the process)
- Facilitator

- Stationery

» Selection of tool of brainstorming

« Meeting room

- Facilities
- Communication to participants about time, venue, topic in
advance



Brainstorming

Rules of Brainstorming

Equal opportunity to everyone to participate

Capture all the ideas (Document)

Leave your designation and ego along with your shoes
outside meeting room

Non threatening environment to be created

Ensure that there are no disturbances

Focus on the topic (Create parting lot)

Fantasize freely (Do not put breaks on your thoughts)
Watch your time!

Defer evaluation (Do not discuss ideas)

Generate Quantity, do not worry about Quality
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Looking for Relationships

« Graphic displays can help you structure possible causes to find
relationships that will shed new light on your problem

Cause-and-Effect Diagram

Method  Equipment Man

Problem
statement

Environment Material Megsurement




o W WY . WAV 4

Cause & effect diagram

Measurement Methods Machinery
\ \ \ Effect
Potential causes (Xs) (Y)
Environment People Materials

Summarise potential causes
Allows identification of root causes
Potential root causes need to be validated by data




2. Fish bone:

Cause Effect

[Equipment ][ Process ][ People ]

Problem

Secondary
cause

Primary
cause

[ Materials ][Envirunment][Management]

Advantages

* Breaks Problems down into
bite-size pieces to find root
cause

* Fosters team work

» Understanding of factors
causing the problem

* Road map to verify picture of
the process

* Follows brainstorming
relationship

dNexXxas




Pharmacy Project

dNEeXAas

C& E Diagram

High control High Impact Causes

nciained
i=mung

Yakn
prasenphon

Prodiling

Halaree oypuiemy
Ehari af wind ez
Pahienl swhiticsg

Urgloar prosipth i
Prica il ke prilvi ke d
Feomgplels prescnpien

Puadjile leshcagi

Ecraerdng of o sciphion

Histiiy chaching

[inun mismchion
Recatifchad wikd k2 akian

M il

Loseaf interesl

Cranridmand ty hragk hoos
Shns ol Sialr

carelpes

Mo @sp wheice

| Aricine
Patian cullle
Patier bahwior
Faleni cutiums

Haso, sinif affechnn
Imiecactian of pharmstaty

Frascriphion Hu g uakfemimn

_.‘:.IJ 3 'I:up- P promadinas Taanw ik Unkmawn jromaduisd
Bman T B By A o R R
0 |I.¢|rgl..u|na.|_-|. Frawerhmns Lack of peraonsl
1 4E b P wvai chile

Prascriphion prinmiy Tl oo 1 ecaded] st

Filmnl pniiil
! Wiy
o dizpensing
Lach of timego
Riuimei Unwrainbiky of Annmsted & :
bk [l recaily disperaed sham 4 rwn
= Hoise Wﬂ;‘;"‘:&:‘ Bharnl Lack of disp ensing ¥
Erig i i Fmis syetam Lol om
il 3';“"'“ af pager e Cauntng machne =y
frhsisce E Lk Al
Wkl Phsimse Wi adapicy of Linareaikabikly ar
¥ bcatiny P alEnbatan wElahb ik comaina Ehgtuessn am
& Uraesiah] d iRy Law Uneaisbity of Feklge piablam
carsifilng =imes prepacatinn innls
il Ureinieg ratisd. aystam
Paan k) Unwalabiiy Quauny ieching )
Wil Leiddaibabie af Tefl [T Elactiic: prepération maching
ney ST rarek systam at Moenpugh pamer  se—
lezinani Mo ennugh
Crganiz=tion L ; Uriewadeh b b na Tol
of madicition R P uncimmed By
i phemacy

From Control impact matrix following
causes were identified as high control

high impact causes:

« Encoding time

« Encoder

« Preparation time

« Preparer

« Type of clinic/ specialty
« No. of items per Rx

« Issuer

Inference
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m Minitak - Fish Bone ExampleTime te Produce T-Shirt C & EMPJ

File Edit Data Calc Stat

= 5 (=T

L] ey

Graph  Editor

2O . RN 7 IS

Jools  Window Help Assistant

S0 Nn Sz

|| Worksheet 1

Jj%l

T a s A1 LXKk TOON = L)
T Worksheet:2 *=* E‘
+ -7 c2-T 3T c4-T 5T Co6-T cr-T a1 <9 C10
Reasons Man Machine Method Measurement | MotherNature Material Competency

1 |Tools uasge Availability of Manpower | System Failures | SOP Followed | Calibration Lack of funds | Tools uasge Training Hours
2 |SOP Followed . Competer.}.cy i h;-';I/C Breakdown | . |Power Failure | Material . Experiénce .
3 | Training Hours . - - .Trasportation . . . Delayed supply of Raw Material | Education
4 | Experience . . Packing Material .Age
5 Sysfem Failures . 1
6 Lack of funds
7 | M/C Breakdown
8 | Trasportation
9 Material
10 | Delayed supply of Raw Material .
kil Power Failure '
12 | Availability of Manpower
13 unskilled Labor
14 | Packing Material
15 calibration
16
17
18
19
20
21
22- 2o laslll

AP




ﬂ Minitab - Fish Bone ExampleTime to Produce T-Shirt C & E.MPJ

File Edit Data Calc | Stat| Graph Editor Tools Window Help Assistant

EH & Y Basic Statistics ra |®0'3-]§E@®I§Jiﬁiﬁ | e lﬁliﬁsllfn o T NI 4 2
f Regression 4 i p o
:| : — _;f;_l A ; ;‘ [ | & J: s T O3 li] |JJ
C Jocnlecn]ssff | poe > S ES
orksheet 2 Control Charts » | c2-T C3-T | C4-T | C5-T C6-T 7T | ce-T ca | cio  ~
il Werksheet. | Quality Tools 'l B Bun Chart.. Method |Mea.surement MotherMature Material | Competency |
Reliability/Survival ¥ ||ff, Pareto Chart... SOP Followed | Calibration Lack of funds | Tools uasge Training Hours
Multivariate » 3> Cause-and-Effect... | - 'Power Failure | Material -E){perie-nce -
Time Series i S ;ﬂ Couse-and-Effect - Delayed supply of Raw Material Education
Jables : B Job Create afishbone diagram to record | Packing Material | Age
Nonparametrics ’ Ca potential causes ofa prolf)lern and ;
Equivalence Tests b il grofpthrem inte categories, |
Power and Sample Size» Y.
¥ Tiasportation . Tolerance Intervals...
g M éte rial Gage Study »
10 | Delayed supply of Rz Hi Create Attribute Agreement Analysis Worksheet...
1| Power Failure l@ Attribute Agreement Analysis...
12 | Availability of Manpg
13 | unskilled Labar [zl Acceptance Sampling by Attributes...
14 | Packing Material Acceptance Sampling by Variables r
15 | Calibration i~ Mukti-Vari Chart...
16 dily  Syrnmetry Plot..,
17
18
19
20
21
e —ie
e L2
Al >
Current Worksheet: Worksheet 2 Ii I_
B o 86 0 G E A # ® o B W e@ ¢ @ B € & m w B =




] Minitab - Fish Bone ExampleTime to Produce T-5hirt C & EMPI

File Edit Data Calc Stat Graph Editor Jools Window Help Assistant

BHI® & OBloeB 3RS

0B

s@B08 a0

SEEIB) sl == haly 42

| AWl b s+ 2| IXIAL e TOON = )|
'
il = _!,;§3_| £ Waorksheet 2 i||:|5":g
'Ei Worksheet 2 ' -7 2T T C4-T 5T C6-T QT 8T Q9 o
il Woskshest ] Reasons Man Machine Method | Measurement | MotherNature Material Competency
1 |Tools uasge Cause-and-Effect Diagram o ge Training Hours
2 | SOP Followed Experience
— C1 Reasons Branch Causes | Label | 3 — :
3 | Training Hours |2 Man 1 |Incolumn ] Man Persomnel |5 upply of Raw Material Education
4 | Experience Ei mzﬂ; 2 Incolumn j’;.’."‘?’.chi"? Machines | Sub.. | faterial Age
e —— 3 [Incolumn ¥ | Material Material Sub F i
cs M t i LA o=
3| System Fallres Go Motetotse || 4 ncbm  luebd  Mebeds | Ssb, | |
6 | Lack of funds €7 Material 5 Incolumn | Measurement | Measurements _Sub... |
€8 Competency 6 Incoumn ] Motherhiature Environment Sy, f |
7 | M/C Breakdown 7 Incomn k| . Cen 1 |
8 | Trasportation 8 Incolumn ﬂ
PR 9 |In column | 3
9 |Material | o ;] |
10 |Delayed supply of Raw Materia
11 | Power Failure Effect: | Producng T-Shirt
12 | Availability of Manpower Title: | € & E Diagram for Produdng T-Shirt
13 Uﬂski”ed Labﬂr r Do ﬂotlabelﬁ’mbrmd’]es L
14 | Packing Material [ Do not display empty branches oK
15 | Calibration —
Help Cancel '3
16 —|
17 '

40
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Stat  Graph Editor

Window Help Assistant

S E[SBBOSANTISEL Bis| ==

— x|Es x|
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Shirt C & E.MPJ’
Worksheet 2

-ffect Diagram

=ffect Diagram

= TNTa =TTl
10 Delayed supply of Raw
11 | Power Failure
12 | Availability of Manpow
13 | unskilled Labor
__14_ Packing Material
15 | Calibration
16
Ed
18
19
20
EN
a2
o3
MNorksheet 2

ENG [EE ) & B A~

===
i i "
C & E Diagram for Producing T-Shirt
Measurements Material Personnel
Tools uasge
Availability of Manpower
Material
Calibration Iz
Delayed supply of Ra%f.
Material > q"l‘s 6’%
%, B,
Packing Material - % A,
Competency
\ Producing
T-5hirt
Trasportation
Power Failure
SOP Followed M/C Breakdown
Lack of funds
System Failures
Environment Methods Machines
¥4 5 1] Pal =
¢ © o B W @ 9 2 F @ © -

L
>
———
=N




3. Prioritization of Xs
Control / Impact Matrix y=f (X1, X2, ..., Xn)

IMPACT
High Medium Low
Benefits

In Our . - .
A Control Facilitate root cause analysis
0 » Sensitizing people to
N opportunities
-
R * Provide a visual of the problem
0 being studied
L Out Of

Qur
Control
=Classify your Xs coming from your C/E Diagram (Fishbone Diagram). | ane X a S
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Root cause validation

2. Scatter Plot

. Box Plot Cont , Att

Cont Cont

3. Pareto chart [ ai Ant
Pareto Chart for Complaints Categories
5 = L 10
S 0 sz =8 &
é £l s w E
i . 0
Complaini T 1: I I #1 ; -::l
mplart Typs : ﬁ?. @‘f . & !‘.,4?
¢ a@ & ¢
2 ‘f o
¢ &
max w2 ®5  ms  us

]
) l I
E_l|l I II
2o
= :
g =

:aln:- aalnx ac:a.: :.'nlﬂﬂ :l:llun _‘.N:Io'r m-na anln'_'l :.‘c:u:i }0‘11

Age vs. Weight comparison
15
L
L ]

10
E
2 L

5 ®

&
L ]
0
0 5 10 15
Age
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Box pIOt Anderson-Darling Normality Test
A-Squared 0.55
T : P-Value 0.116
: 4+— Upper Extreme
Inter Quartile Range Mean 33500
: 2 ev )
IQR = Q5 — Q; «—— Upper Quartile or 3 Variance  60.500
Skewness 0.66142
. Kurtosis 2.19713
Lower Quartile (Q1) \ 0
Q3 + ]_5([(")}{) «— Median or Q2 Minimum 20.000
1st Quartile 30.000
: Median 32.000
Upper Qua_rt”e (Of) 3rd Quartile 37.750
Qq — 1.9 [QR : Maximum  50.000
Lower Quartile or Q1 95% Confidence Interval for Mean
Note: Box plot is used to «——— Whisker 27.936 39.064
f. d th tl 95% Confidence Interval for Median
In e outilers
4—— Lower Extreme . 30':00 38;227
° Outlier/single data point 95% Confidence Interval for StDev
5.350 14.200




Box Plots Box plot

Inter Quartile Range
IQR=Q3-Q,

Lower Quartile (Q1)
Qs+ 1.5(IQR)

Upper Quartile (Q3)
Q; — 1.5(IQR)

Note: Box plot is used to
find the outliers

— 4— Upper Extreme

«+—— Upper Quartile or @3

4—— Median or Q2

4—— Lower Quartile or Q1

+——— Whisker

s 4 | OWeT EXTreme
@ «—— Qutlier/single data point

Rectangles are drawn for showing the second and third quartiles .
There is vertical line which shows the Median value

Box Blot are graphical tools that lets you easily visually compare

variation between the data sets evaluated.

Also makes comparisons quickly and easily
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TAT

Boxplot of TAT
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1 minitak - Recruitment Delay - Minitab.MPJ

Graph | Editor

! File Edit Data Calc Stat
= R R R
| =]

3

Tools Window

Assistant

Scatterplot...
Matriz Plot...
Bubble Plot...
Marginal Plot..,

=R =R NORSNE R E=y] =i l=Rull -

Boxplot of Recruitmen

Boxplot of Recruitmen

Boxplot of Recruitmen

Histegram...

Dotplot...

Sterm-and-Leaf...

Probability Plot..,

Empirical CDF...

Probability Distribution Plot...

Lo

| m Interval Ples
[iif Individual| Boxplot
. Examine the center and spread of
>{  Line Plot.. ¥
X |i . your data by plotting the median, the
3 llll BaiChark guartiles, and any outliers. Works best
= Worksheet 1 = - - 1 with samples of at least moderate size
- Pie Chart.| (n> 200.
+ <1 e 3 c5 cB 7 cB8 9
= 2 L i = = -
Recruitment MNo. | Visa I"r— Jherm SesiesBlati rcuments | Transporatation | Recruitment time
1 3457 | |é Area Graph... 13 | 52
2 5 | n Contour Plot... 20 47
3 654 | (Efl 3D Scatterplot... 1 | 23 | 50
4 2 &= 3D Surface Plot... 25 | 54
35 B 24 A | High 26 | 59
6 SE7 | 12 A | miedium 21 | 47
7 2| 23 [ MA | High 17 | s6
a8 Te 18 A | High 18 | 55
o o 12 1A | hAaiim 10 | =
Pl 1

e e -~




n Mintab - R

elay - Minitab.M

B

Fle Edt Data Calc Stat Graph Edtor Tools Window Help Assistant

BHB8IE DR e DtI8% 008 SBEOHENEE=D

EJE)&I'H =il 4 42

T sEstxel AIXSQHETZON

:5 Sestion

Boxplot of Recruitment time

Boxplot of Recruitment time

Boxplot of Recruitment time

Boxplots

-~

With Groups

S Multiple Y5 !

— = Simple F

j Warksheet | -
' a Q aTt T @ C a0 | on |

Recruitment Mo. Visa Issue Time| Staff Availability Loss Documents| Trans vEY: :|::|:.

1 U2 17/ NA High

7 5 12/A Low 7

| - Help | oK Cancel —
3 634 15 A Medium _ [

5 2 17 N4 High 25| 5

5 6 2 NA High 2%| 59

% 57 12/A Medium 2| I

i 3 2 NA High 17 5

g 76 19/ NA High 18| 55
o el 121 A hAarinm 10 &n

F=r=irse ] ﬂ

Boxplot: One Y, With Groups

C1  Recruitment Mo,
C2  Visa [ssue Time
C5  Transporatation
C6  Recruitment time
C53 Frequency

Graph variables:

dNeXas

EEEEEEICET S ©

Recrvitment time'

Categorical variables for grouping (1-4, outermost first):

Staff Avalabiity
Scale, . Labels... Data View.., |
| Multiple Graphs. .. Data Options...
[ Help | oK Cancel |
¥
>




Recruitment time

55 1

45 |

Boxplot of Recruitment time
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TAT

Boxplot of TAT
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Profiler Comparison

Boxplot of X Recvd - Encoded 1 by PROFILERS NAME

404

|
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SCNT TERIPILOS

A diagram @here poinds are ploHed lo showu the
r‘elalrv.onshtp (correlalion) belwe en lwo variables

. CLuSTEr. | oVTLIER- = = A?ﬁ?:r
= o« = MATH
:é S| = s “ e et
—
a % %‘ . -
= = ==
(<53 = -
o -
Sulissuit Sales Miles dren s of He weel. i
Posilive Correlalion Neg{}kve Correlation correlalion
As one sel of values increases,  As one set of values decreases ihe Ponﬂs are scattered (andomly
the other set of values increases  plher sel of values irncreases withno visible pattern

rfLare The amount of gas in

AA Asithe fermper
-E:.=:E wienth up, od IS '-jourcaraﬂd-#ke_ N {
Eoscales wentup =L (@) @ number of miles you ~ ©F 4 20

drve ADbabd UFH :
'-‘"E OF A lrend Wine is a slhraightline drawun Yhrough
BEST FIT : ‘vepomisihalbesl represents the data

*useJm make. predicthionsk

E
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SCATTER PLOT

Purpose:
To identify the correlations that might exist between a quality characteristic
and a factor that might be driving it

Dots representing data points are scattered on the diagram.
The extent to which the dots cluster together in a line across the diagram
shows the strength with which the tow factors are related.

Advantages:

Helps identify and test probable causes °

By knowing which elements of your process are related and how they are
related. You will know what to control or what to vary to affect a quality
characteristic
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Scatterplot of TAT vs L-S

JEEA s e
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Scatterplot of BMI vs %Fat
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%Fat

Positive Correlation ( There is Relation )
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st Graph  Editor

Took  Window

Help
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o B A 3ABI00E| SRROHENT SELIB) ALY 42

S X|QUH]TOON » L9
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4

v, Scatterplot of BM| vs Activity

[=][E =]

L

“Scatterplot of BMI vs %Fat_ Scatterplat of BMI vs Activity
54 35 |
L] L ]
]
30
. L B
[ ]
E »
25+ .,
[ ] R » { [ ]
a®
204 . of St e &
a® e .’! "% : 2
" .I- o ® .
= -~
® A e 0 4 45 50
FeFat
c3 c4 C5 C6 c7 ca c9 C10 cn 12 ci3 Cci4 €15 Ci16 (&) 18
Activity
§ 266 | 450 | | |
192 320 |
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File Edit Data (Calc Stat ﬁraph| Editor TJools Window Help Assistant
B HI & % Dy e (kL Scatterplot. iSBmO8a NE s Blal g 1oy o]
i B M =
| j S |; _| Scatterplot ]| i Scatterplot: Simple
Ey
i — | Examinethe relationship between a _Scaﬁerp\qtg ] - -
gSasion |_° M ¥-variable and an X-variable, E; lg:lFIat ;M‘;amm" I);'Fva.:abl5| i
— aa ) — lcz  Activity = = -Ec'ﬁ?’ :
dli Histogram... \ith Regression 4 2 |BMI | Activity
i 3
A Doiplot. With Groups ~ With Regression  and Groups -
187 Stem-and-Leaf.. P 2 5
afe - o L] Q 6
L5 Probability Plot... o -/f f 7 [
|/~ Empirical CDF.. * '
(. Probability Distribution Plot... I Scale... | bk | Data View...
il Bogplot With Connect  With Connect T
oxplot... ; i i
o i i | Multiple Graphe... | Data Options. .. |
il Interval Plot...
|._' Individual Value Plot... f ! | Sehect |
€ 1
[ LinePlot.. / !
Wl BarChatt. b | x |
| PieChatt.. ' ' ' '
. o | a | o |
+ c € ||l TimeSeriesPlot.. ] ¢ ci2 i3 14 cs ci6 c cis
EMI 9Fat | ||afi Area Graph.. - ! | ! ' ! | ! |
29 1rnzr 288 | n Contour Plot...
30 14'9863..: 173 | (&) 3D Scatterplot..
31 16?468 262 || @ 3D Surface Plot...
32 164636 204 TOF
33 15.8716 | 19.5 237
34 18.0788 | 21.7 318 | !
35 15,5805 | 181 175 [
36 | 171543 298 208
e mers) Lo @ o] 8][4
Current Worlksheet: 1. Scatter Plot - BMILMTW
PRty r o e Dal : /7 - e
e N6 B O Q@ A K g B W e v e E L2 M n £




Minitab - scatter blot examples.MP) e x
| Fle Edt Data Calc Stat Graph Edfor Tools Window Help Assistant —
EHI& 8O ~| o@D TIERI0Q @J=§|ﬁ10ﬁ] UQ—AIEI_—DIE‘ B | F= = gl
|Trtie'5catterpfotufBMlJ % |.j + Y - || = e \ o [ MI
F ———
| 28 Session @ Scatterplot of M| vs Activity @
“scatterplot of BMI vs %Fat_ Scatterplot.of BMi vs Activity s
£ = i
L]
ki k]
.. ® ) ' : g
g L] g-x . : L]
i *e s " et i
. 4 ) o o wm. B
L] L
& s i y ¥ . o.."'..."o'. LA
o ..l." i ': . o\.. d .: -4
G .'..f o ', " L ..: v . ® Y
]
£ L -~ 100 150 200 =0 am 50 0 0 2
5 2 5 % S Activity
551 Scatter Plot- BMIMTW = -
4 al @ a c4 s 6 9 c10 i 12 3 14 cis c16 7 cis c19 0 A
BMI | %Fat | Activity
29 | 177127 288 266 450
0 | 149863 71| 1| 320 | | | | | | |
3 ‘5-7“535 262 9 250 @ @ i i
2 | 164636  204| 104 | | | |
33 | 158716 195 237 | | | | | | | |
34 | 180788 217 318 | | | | | | | |
35 | 155805 181 175 ! ! i i ! ! i i
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Analyse

Analyse data : Pareto chart
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Pareto chart

E A tool to graphically represent the discrete data in categories and
Definition identify the few causes basic to most of the defects (the 80 / 20
principle)

Frequency
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Example

200 ~

180 +

160 +

140 +

> 120

nc

D 100

Frequ

80

60

40

20

0

Pareto chart example

Number Of Units Investigated: 5,000

*f = frequency

e e SO

" 100
\Cumulativ
T~ 90

Type of Defect

f* of D+B+F
t* of D+B Ti
f* of D " Il
* of D :
I s S—
B F A C E Other

80

70

60

50

40

30

20

10

Percentage

e percentages
Line




1 Minitab - Untitled — e
File Edit Data Calc | Stat| Graph Editor Tools Window Help Assistant
G HI @ gD Beceiic Q@ E|ISBRONCN. SEOIB Akl L2
. Regression 4 : e e
i = = || R | A | B e e [ 1
I — ANOVA 3 J' | IZ‘ ! I
=§ Session DOE L
Control Charts ] P
[ Quality Tools ¥ B Run Chart..
Summary Report f Reliability/Survival  » |[[[l, Pareto Chart...
Multivariate b2 Caus
A g Pareto Chart
ime Series 3
Pareto Chart of CA T 2% Indiv Display defects in order of decreasing
Tables ¢ ii John| frequency to pricritize improvement
Monparametrics b e efforts, !
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< Gage Study 3 4
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3| » = 0| 8 oummetsypioe: e 2s| 20 0
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Summary Report for TAT
Pareto Chart of CAUSE
Pareto Chart of CAUSE
Pareto Ch Y
" areto Chart b4 5
7 C1i TAT Defects or attribute data in: I CALSE =
i Options, ..
B Wotkehest 1 *2 CI TATZ —I I = | =
Bl Workshest | C3 MACH Frequendes in: IFR.EQW (optional) =
+ a c2 3T 4 5T c6 7 C4  ANALYS o : FCTT7 ci8 c19 it
C5 CALUSE BY variable in: I] (optional) -
TAT TAT 2 MACH | ANALYS | CAUSE | FREQUENCY C6 FREQUENCY
1 30 35 A 20 TECH 50 E?.U B;:'I: i (& Diefault (allon one graph; same ordering of baks)
] I ] I | 2 a | 3
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2 a7 T po "B 2n T YSTER T = T — |C13 TATG " Ore group per araph, Independent ordering af bars . =
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5 40 [ 36 | B 50 [ ENG | 3 | | = | e nat tobie
: et . o |
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1 30 35 A 20 | TECH 50 3 §
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5 40| 36 B | 50| ENG 3 | |
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FMEA

Cause Severity Occurrence Detection RPN
A 9 3 4 63
B 8 6 5 *240
i
C 6 9 7 378
D 10 1 5 50

RPN = Sev x Occ x Det



The 6 M of Cause and Effect Diagrams include all of . ~
the following except ? Methods Machinery Money Me@.u.ﬁn@n)e a SES

They are Cause and Effect
completely can be performed
different tools |using

used in ISO 9000 brainstorming

Both the tools are
used only in
Control phase

They are
different words
for thee concept

What is the relationship of Brainstorming to Cause
and Effect Diagrams ?

discussion or

The number one rule of brainstorming that is most wrong technique evaluation of no participation scribe writes too
frequently violated is ? used ideas P P slowly
The met_hod that 2ttempts to reduce the overall risk on a PDCA FMEA C_ause-and-effect Pareto analysis
system is called % diagrams
In a Pareto Chart, the cumulative frequency percentage ascending descending vertical horizontal
lineis ?
identify a establish erform determine how
The first step to construct a Cause and Effect Diagram is? |problem to be catedorv causes Erainstormin many bones; the
solved gory 9 diagram will have
If severity =5, Occurrence = 4, Detectability = 2, what 20 8 10 40

is RPN



Process Improvement Project

Project Name:

Reductionin Lab _ N
Turn Around Time |

n Labk to Report Turmarcund Time for A1l STAT Tests

0K 126,502 = 20,103
Number of 20K —

Tesls 10K | Tolection Prictity Redefned
a5 of Jaraary

Avg. TAT f;g
N 3
(Minutes) 20 3B 5% decreass relabive bo August 2011 —

2012
412012
/2012
&12012

212012




’roject Charter > DDDE

Problem Statement

In KFSH, pathology department, as per data collected, the lab test on average take around 111 min (1
hour 50 min) vs. the expectation of 1 hour, this leads to delay in completing results, effect patient care

and delay in decision making

Project Scope Goal Statement
To reduce the average turn around time of lab test
Stat Chemistry specimen from 1 hour 50 min to less than 1 hour
danexas
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Data Collection for Potential Causes

Patient N | Dativ| TAT| |Time tosend blo v | Time to Log in Syste v | Time to Start sp ~ | Spining Tin | Waiting time between spin & Analys ~ | Analysis Tin ¥ | RepReporting tin ~ | Technici| ~ | Machii ~ | Test ty| = | Speciali » | Wai~ [ Shift ~
2 13-May| 138 15 56 14 10 10 30 3 K 1 RHB | General | A |Before10
3 13-May| 62 3 ] 9 10 10 20 2 K 1 RH,B | General |CLINIC| After 10
Ll 13-May| 80 2 3 5 10 10 45 3 K 1 RH | General |CLINIC| After 10
5 13-May| 61 1 4 8 10 7 30 1 K 1 RH General |CLINIC| After 10
6 13-May| 240 125 11 4 10 25 63 2 K 1 RHB | General B |Before 10
7 13-May| 49 1 1 3 10 5 25 4 ] 1 RH,B | General |CLINIC| After 10
8 13-May| 160 1 1 8 10 10 70 60 J 1 RH General | CLINIC|Before 10
9 13-May| 155 18 2 35 10 10 75 5 J 1 RH General | B |Before 10
10 13-May| 262 85 40 45 5 30 55 2 K 1 RH General B |Before10
11 13-May| 97 1 4 10 10 5 b5 2 K 1 RH,B | General |CLINIC|Before 10
12 13-May| 66 10 18 2 10 5 20 1 J 1 RH,B | General |CLINIC|Before 10
13 13-May| 172 70 20 30 10 3 36 1 ] 1 RHB | General | A [Before10
14 13-May| 185 70 21 14 10 10 58 2 ] 1 RHB | General | A [Before10
15 13-May| 162 69 22 14 10 10 36 1 K 1 RHB | General | A |Before10
16 13-May| 72 3 4 ] 10 3 40 2 K 1 RH | General |CLINIC|Before 10
17 13-May| 198 08 27 26 9 o 62 1 K 1 RH General D |Before10
18 13-May| 96 20 36 14 10 2 13 1 K 1 RH General |CLINIC| After 10
20 13-May| 176 65 30 12 10 3 48 3 J 1 RH | General | A |Before10
21 13-May| 5 5 3 7 10 5 22 2 | 1 RH,B | General | B (Beforel0
22 13-May| 110 0 ] 4 10 15 45 30 J 2 RH General |CLINIC| After 10
23 13-May| M 2 10 10 7 22 3 J 2 RH General |CLINIC| After 10
2 13-May| 70 3 7 15 5 a0 5 ] 2 RHB | General |CLINIC| After 10
25 13-May| 161 20 30 10 10 10 78 3 K 2 RHB | General | B |Before10
26 13-May| 112 20 20 20 10 1 29 2 K 2 RH General | A |Before 10
27 13-May, &2 2 3 10 10 3 52 2 J 2 RH General | A ([Before10
28 13-May| 66 2 3 3 13 7 35 1 K 2 RH | General |CLINIC|Before 10

-—

7 %

S
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Current Process — Value Stream Mapping

Patient rea.ch Collect the Sample Log in Sample Centrifuge the Analyze the Verify The
Lab Reception Sample Sample result
2 min 10 min 3 min 10 min 20 min 15 min
Touch Time 10 Min 15 Min 10 Min 20 Min 30 Min
Lag Time

Total Touch time (Actual time to do all activities) = 60 Min
Lag Time (waiting time between activities)= 90 Min

Total cycle time = 150 Min (almost 2 hour and half)

The process which can be done in 60 min takes 150 min
dnNexas
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Potential Causes of Delay

Fishbone for High TAT from Labs

I aterniz=l Perscnnel

High TAT
fraom labs

Enmwircninnent




Root Cause Analysis

Scatterplot of TAT vs Time to send, Time to Log , Time to Star, ...

Time to send b . Tine to L-::-:g_ in _53_-,-"5_1:9rn | Tinme to 5tart5_|:!in

= "R

- = - -
: '," - * -
a .El:l A0
Spining Time | Waiting time between spin & Ana
- L] L]
- @ & - [ ] L]
=X B e o .
L -
I - -~ ¥F
5 10 15 10 20
F{E-pF{Ep:::-rti_r'ngtimE - /
20 o AS per scatter plot “Time to send samples to lab”
. L] [ [ L) L)
160 | - and “Analysis time” has strong positive correlation
- t. = with Turn around time. If these two are improved,
B = = \it might improve turn around time




Root Cause Analysis

Test Type with TAT Wards with TAT
Boxplot of TAT by Test Type Boxplot of TAT
= = L. * -~
- 150 I - 150 Hﬂ\
100 W_——?——_ﬁ_—_——_ﬂ 100 |
\@/
- | - |
R.H RHEB A B CLINIC D
Test type Ward
Boxplot of TAT by Shift (Before/ After 10 AM) « Test type has no impact on Turn around time
. « Samples received from clinics have less TAT
Receiving time with TAT (77 Min) as compared to other wards

200

« Samples received before 10 AM have
significantly high time (166 min) as compare to
sample received after 10 Am (56 Min)

TAT

150

100

50

meere0 dNeXxXas




Analysis Summary

High TAT from lab

Delay in receiving samples from lab
High Analysis Time

Samples received before 10 AM have
high TAT

Samples received from clinics and
samples collected on the Laboratory
have less TAT

15 min lag time after receiving the
samples and logging into system

10 Mins of lag time after logging into
system and spinning the sample

Waiting waste

Value Added

Wait

Waiting waste

Waiting waste

In control

Out of control

In control

Out of control

In control

In control



Solution ( Improvement )

High TAT from
lab

Delay in receiving samples
from lab

High Analysis Time

Samples received before 10
AM have high TAT

Samples received from clinics
and samples collected on the
Lab have less TAT

15 min lag time after receiving
the samples and logging into
system

In control

Out of control

In control

Out of control

In control

Nurses to send the samples
immediately after extracting the
blood through tubes

Change the shift timing for some
staff to 5 AM or do Night shift

Login to system immediately

after receiving the samples by

the same person who received g g
the samples sE
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Summary
IMPROVE

urpose : To determine new improved process design through idea generation, selection,
process design, solution testing , and improvements implementation.
Solutions Refinement New Process Pilot
i . 7
s I /71 P\
&=

Evaluate potential problems in Develop a “should be” Pilot the solution on a small

new process design and improve process map showing scale to increase buy-in and

robustness of this design the impact of the solution improve overall implernentation

Solution generation and selection

«Brainstorming, anti -
sobution,

brad rmwriting, .-

Generate solutions to address the root
causes and develop cntena to screen and
select solutions (including cost / benefit)

of proposed solution



DMAIC METHOD OF LEAN SIX SIGMA

DEFINE
MEASURE
ANALYZE

CONTROL
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Objectives:

Determine new improved process design.

Steps:

1. ldeas Generation.
2. Prioritize and Select solutions.

3. Test Solutions/Implementation.



dNexas
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idea Generation

Creativity approaches

= Process benchmarking
« Compare the performance of an existing process against
other companies’ “best in class” practices (same market
or not)
« Determine how those companies are organized to deliver
these performance levels

= Best practices
- Use company data

e Brainstorming
- Brainstorming with post it notes, channeled
brainstorming, anti solution, .... etc
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Brainstorming

Pre-requisites of Brainstorming

Purpose of Brainstorming

Participants (From the process / not from the process)
- Facilitator

- Stationery

» Selection of tool of brainstorming

« Meeting room

- Facilities
- Communication to participants about time, venue, topic in
advance
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Brainstorming

Rules of Brainstorming

Equal opportunity to everyone to participate

Capture all the ideas (Document)

Leave your designation and ego along with your shoes
outside meeting room

Non threatening environment to be created

Ensure that there are no disturbances

Focus on the topic (Create parting lot)

Fantasize freely (Do not put breaks on your thoughts)
Watch your time!

Defer evaluation (Do not discuss ideas)

Generate Quantity, do not worry about Quality



dNexas
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Brainstorming

Types of BErainstorming

Anti Solution

List of Anti-Solutions

= Put products on the wrong aisles
= Don't have employeses to assist shoppers
= Don' train employees where products

kelong
» Mowve products on an hourly basis
= Train the employees to tell the shopper

that “if they don't see it, we don't have it".
= Don't mark the aisles well

xi.aﬁ.m

& - g
Cintartive |
& (Fosmve) &

Pl S el
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Continuous Improvement

(PDCA)
| l l |
What you think What it really is... What it should be... What it
It is.... could be
O—m O O-HEHRO
I
\ I
IMPROVE : IMPROVE :

What we want to put Generation 2 target.
in place in generation
1 that will give us the
money to finance
generation 2.
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Test Solutions/iImplementation
Benefits of Doing a Pilot

. Improve the solution that meets customer requirements.
. Refine implementation plan.

. Lower risk of failure by identifying and fixing possible problems
ahead of time.

. Confirming expected results and relations between predictive
parameters and results (Xs on Y).

. Increase opportunities to receive feedback and buy-in.

. Implement the solution earlier and faster for a particular customer
segment.



Select the Best Solutions anexas

cccccc |

L K J I H G F E D C B A
solution Team Members Voting ( 1-10) Average

1 2 3 4 5 6 i 8 g

Impact

Effort

Impact

Effort

Impact

Effort

Impact

Effort

Impact

Effort

Impact

Effort

Impact

Effort

Impact

Effort




o dnexas
Select the Solution

'y
High
a
3
=
=
=
=
o
E Meadium
=
=
(=]
(=T
E
1
2
Low _
Lo Meadium High

Effort required to implement



Improvement Methodology anexas

A S E

Shitsuke Seiton
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. . . . . use problem-
The first step in getting started with process put people in solving empowerment  training

improvement is to? teams techniques
— 1S f:ond_ucted ba.sed on the ground rules SIPOC Brainstorming Brain writing Antisolution
such as -no idea is a bad idea?
Customer

The primary objective of a process is to achieve? [Efficiency Low Cost Satisfaction Throughput

. . . None of the
Fool proofing (Japanese) ? PILOTING Brain storming Poka Yoke above

. . improve satisfy . eliminate
?

The purpose of brainstorming is to? processes stakeholders generate ideas waste

dNexas
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Summary
CONTROL

urpose: To ensure improvement effectiveness over time by institutionalisation of the
improvement and implementation of ongoing monitoring and reviews.,

Monitoring Plan Implementation Plan “
____________ 'ﬂ 7 0 d

o h’__d ‘qh ﬂ'f m ': e — : A\

AR BN - - —

: Process Capability
Develop a monifonng plan o Develop a full implementation Monitor the process according 1o plan. Chart
insures gains are held over the plan including project and data as evidence that process is in control
long term change management elements and meeting customer specifications

I Continuous Improvement
Documentation / Standardization [ ]

Document the process with process maps &
procedures to assure the solution becomes 1

part of daily work

Address appropnate changes to broader
systemns and structures to institutionalise the
improvement

*Process ownership to Process Owner (Process Management
chart to facilitate transfer)

Process Owner o held regular process reviews based on
dashboards.

FProcess Owner o take action when process does not deliver
what is expected

Process has entered Process Management = 8 n re,
Yafow Boell Training mmm.mtopera[e_
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Ensure improvement over time.

1. Documentation / Standardization / Implementation
Plan

2. Control Plan



Control Chart

Purpose
Predict expected product outcome

Advantages
Predict process out of control and out of specification limits
Distinguish between causes of variation

How to eliminate Assignable cause variation
Get timely data

Search for the cause

Change tools to compensate for the special cause

How to eliminate Common Cause Variation

Don’t attempt to explain the difference
Reducing Common cause variation usually requires making
fundamental changes in your process

L

dNeXas
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The CONTRC phase naturally Ileads to Process
Managemenf as the purpose of that phase is to deliver the
tool set for ongoing management of the process
performance by Process Owner.

e

e \‘W

Performance ——

W

Before Successful No Control
Improvement Implementation Iin Place

Time
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IMPLEMENTATION PLAN

Document the process with process maps & procedures
to assure the solution becomes part of daily work.




Selecting Control Charts

Coaamil or
o et fcatsmn
[Amtribaste Data)

Type of data

L] '
Wariable Fxed
wample iz sample size
L] '
U-{hart HF- Chart

L]

Bleasuremant
[Wariable Data)
| L] Li
Samiple sirve Sample sire Sample size
=] = B-10 F o [ ]
L | ¥ L|
X bar R- X bar &
i Chart Chart

dNexas
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Control Charts P| _",:f.i'il Box-Cox Transformation...
lity Tools k
Aty Ton | Wariables Charts for Subgroups hl AF  Xbar-R...
b 5

Reliability/Survival Variables Charts for [ndividuals » | B\f  Xbar-S...

Mulbasate g Attributes Charts 3

Tirme Series : = WE  1-MR-R/S (Between/Within)..

- Time-Weighted Charts L4 :
3 -

Tables Multivariate Charts | BE Xbar...

i etri 3 o

it nabaliidisline Bare Event Charts ] L R...

Equivalence Tests L4 l*T‘u—'_': 5.

Power and Sample Size »

'; Fone
¥bar-R
Monitor the mean and the varniation
(range} of your process when you I-MR
hawve continuous data in subgroups.
Works best with subgroup sizes of & Monitor the mean and the variation
or less, .
(moving range) of your process when

Yhar-5 you have continuous data that are

P onitor the mean and the variation individual observations not in

(standard dewiation) of your process subgroups.
when you have continuous data in

subgroups. dnexas
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1 X-Bar & R Chart in Excel Sheet

"o [ o o

!

i 0 4] 18 | 07 | 208
d 0007 | 14 | 18 | 2817 | 108
0000 | 8 | 2R | 2507 | 8
§ 6y 26 8 | 40 | e
10T | IR iR | a8 | 208
§ 0D 1 AN | 7 | 208
§ 0007 136 15 | 1507 | 206
0 060n | 24 | 28 | 2807 | 208
oy | a8 | 1R | 8 | 08
£ ol 14 i | 7 |
B onen i3 iR | A | 1
W o 11 15 | 1517 | 2069
15 Oh7 | 25 | 28 | 2817 | 2088
6 o0 | 2% | 28 | 2307 | 208
il M 2 | A | 6
§ ol 1% 18 | 157 | 2068
§ 0 N N | 157 | 1%
0 010l 18 18 | 1917 | 266
A0y | 4 | 28 | 2817 | 208
a wuy 13 15 | 2517 | L8
4 iy 331 2 | a0 |

WALH B YBa Ry Fomb  Cmwn 7

Dimension 152 0.2
Sid. D, Q13380

X - Bar Chart

©
o

QD

14 4

P

== hp (i —kww —Up —0HE

1 —

112315 6§ 38U N
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)

n s

eXd

3 S E

g I E AR




I Minitab - Untitled = Pe

File Edit Data Calc §tat‘ Graph Editor Tools Window Help Assistant
ivH @)% | | Basic Statistics >-‘3@@@@Enﬂ&|gm|@]§ﬁ FEdui | 4] 2
][]  Begression "EHX-\"L'[ETDQ\ 2 L)
— - ANOVA 3 —
&J Session DOE 3 =7
| Control Chart }‘1 % Box-Cox Transformation... 4
25 Quality Tools > [ Varables Charts Tor Subarous® |
Welcome to Minit Reliability/Survival 4 Variables Charts for Individualsk
Xb R Chart Multivariate 4 Attributes Charts )
ar- art o Time Series > Tirvie-Weighted Chiarts > 3 E Y —
Tables 4 Multivariate Charts » v ; o £ -
11 NorpaEsTetics > 'z R.| Monitor the mean o
I-MR Chart of 1 .p l . Rare Event Charts 4 bz 5 | your process ardiEs
Equivaiente fests — | variation between and |
Power and Sample Sizd Bz Zo| within subgroups when
each subgroup is a ¥
different part or batch. 2

TAT
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30
25
45
34
60
70

43 V]
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Current Worksheet: Worksheet 1
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B Minitab - Untitled

File Edit Data Calc Stat Graph Editor Jools Window Help Assistant
FH| @ s nno e o/ resn 00 Lz;ajég;@@ggﬁmiq@‘gﬁ

vl"_»;, ..."’+‘€:\ v||x\&i§15tiv\c- !_'H_‘ll

2= ==k

v 4| 2|

Q‘ Session

Welcome to Minitab, press Fl1 for help.

Xbar-R Chart of TAT
Individuals-Moving Range Chart

1 TAT Variables:

I-MR Chart of TAT

I-MR Chart of TAT

Scale...

Labels... |

™ Worksheet 1 =+*
+ (o} c2 €3 c4 G5

Multiple Graphs... |

Data Options... |

=Es]

| C14 C15 Cc16 c17 C18 Gl

I-MR Options...

TAT
20 Select |
30

o5 Help |

(@]
=

Cancel | T

45 \ 1
34

60

70

43

0 ~N o n AW N =

<

Dre.- (@] 2] = I - o & e e
C & B =~

Current Worksheet: Worksheet 1

o ATt . s N =
: : ) s [0 RN
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& =
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I Minitab - Untitled

File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

e 1| oy [

=488 (00H!SERCIDNT|SED|®| A== da|y 2] 4

[ DoErex-[  J<afFioon-un

S Session

25/01/21 09:16:07 o % I-MR Chart of TAT =L
Welcome to Minitab, press Fl for help. I-MR Chart of TAT
80
Xbar-R Chart of TAT UcL=76.13
o 60 //\
o
I-MR Chart of TAT 5 s bt
£ 204
< 0] LCL=1.07
1 2 3 4 5 6 7 8 10
i Observation
™ Worksheet 1 =+*
. c1 c2 C3 ca c5 cé " bl a6
TAT .
-
1 20 57
il o
£ % /\ /\
2 30__‘ | g /\\/ WR=14.11
3 257‘ ‘ 0 ,\'/ ~
4 45_‘ | | _ | 0 LCL=0
5 34 : | i 2 3 4 5 P 7 s 0
) 1 ] 1 Observation
6 60 | :
7 70 | | | | |
8 43 | | | | |

]
L3
>

ElE=]

ci6 17 s c1A
|
|
|
|
|

\ v

Do (B2 ] o I < o [ [ & |3 _

Current Worksheet: Worksheet 1

PR i Pa _
| C‘? i ENG &~ ) e O A

M C ¢ B -~ @ =




A very useful attribute control chart for plotting the

actual number of defects found during an inspectionis X-bar and R chartnp chart

known as the ?

Detect
assignable
causes of
variation in the
process

The prime use of a control chart is to ?

A green belt is going to monitor the number of defects
on different sized samples. Which of the following u
control charts would be most appropriate ?

The process is in
-control( within

Your Control Chart shows seven consecutive points on

one side of the mean. What does this indicates the UCL and
LCL)
An attribute chart can be represtated by all of the P Chart

following EXCEPT

p chart c chart
The M re th
e Measure the Detect the
Detect performance of
. . presence of
nonconforming [all quality .
oy random variation
product characteristics of|.
in the process
a process
np c p

The process

appears to be too The process

needs to be The wrong

stable and checked for control chart has

should be . been selected

questioned special cause

R Chart NP Chart C Chart
anexas
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Exam Questions

Questionld |Questions Option 1 Option 2 Option 3 Option 4

Coach and mentor other

1 Which role is not traditionally performed by a green Belt? Data Gathering Analysis Lead Small Projects Six Sigma practitioners
2 The primary factor in the successful implementation of six sigma is to have ? The necessary resources The support/leadership of EXp“.C't customer Comprehensive training
top management requirements program

Both the tools are used They are completely Cause and Effect can be They are different words
3 What is the relationship of Brainstorming to Cause and Effect Diagrams ? . different tools used in ISO |performed using y
only in Control phase . . for thee concept
9000 brainstorming
4 In a control chart, control limits are ? analc_)gou_s to calculated using sigma set by customer or none of the above
specifications value management
5 The number one rule of brainstorming that is most frequently violated is ? wrong technique used %zca:issmn or evaluation of no participation scribe writes too slowly
6 The method that attempts to reduce the overall risk on a system is called ? PDCA FMEA gz;i::d'eﬂed Pareto analysis
7 A very use_ful attrl_but_e control chart for plotting the actual number of defects found X-bar and R chart hp chart b chart ¢ chart
during an inspection is known as the ?
The Measure the
. . .. |Detect the presence of
. . Detect assignable causes |Detect nonconforming performance of all quality o
8 The prime use of a control chart is to ? Y L random variation in the
of variation in the process |product characteristics of a rOCESS
process P
dissimilar organization other organization
9 Benchmarking is concerned with finding and comparing organization processes to ? competitor processes 9 processes (at another all of the above

processes

institution for example) a n e X a S
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Iascending

10 In a Pareto Chart, the cumulative frequency percentage line is ? descending vertical horizontal
1" The median for the following numbers (6, 3, 2, 5, 1, 8,7) is ? 3 4 5 6
12 A green belt is going to monitor the number of defects on different sized samples. T n c
Which of the following control charts would be most appropriate ? P P
Six Standards of Customer Specifications Onlv six errors in The frat house that
13 What does Six Sigma stand for ? production from customer [away by Six Standard Y SIX .
) . . production housed its creator
point of view deviations from the mean
14 Determine the Mode for the following dataset:23210046213444°7? 2 0 4 6
15 The central tendency of data set can be represented as ? mean mode median all of the above
16 RPN in FMEA stands for ? Random Priority Number |Restricted Priority NumberRisk Priority Number Relative Priority Number
17 SPC stands for ? Standard process center |Statistical process control (Standard process control |Statistical process center
18 __ refers to the category of vqnables that are least likely responsible for Vital Causes Vital Few Common Causes Trivial Many
variation in a process, product, or service ?
19 The 6 M of Cause and Effect Diagrams include all of the following except ? Methods Machinery Money Measurements
20 The concept of discovering what is the best performance being achieved, whether in SWOT Analysis Baseline Sigma ANOVA

your company, by a competitor, or by an entirely different industry is called as ?

Benchgrkﬁ e X

consult
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The problems that can be solved easily and quickly are known in the six sigma

21 hierarchy as Lurking Variables Defect Process Improvement Low hanging fruits

22 CTQ stands for ? Criticize the quantity Criticize the quality Critical to Quantity Critical to Quality

23 Is recipient of a product or service ? Supplier Consultant Employee Customer

24 Fool proofing (Japanese) ? PILOTING Brain storming Poka Yoke None of the above

25 Whatdoesh acromym SIPOC st for?
26 The purpose of brainstorming is to? improve processes satisfy stakeholders generate ideas eliminate waste

27 Cause and Effect Diagrams are also known as? fishbone diagrams PDCA tree diagrams storyboarding

28 When interested in seeing the pattern of data, should be used? FMEA histogram both of the above none of the above

29 A benefit of C&E Diagrams is? Lancgli;asf:s‘ root cause Zigziﬂﬁi:i%eps“p'e to z:g\g:gfns l‘;"e‘i’fg”:t'u‘gi;ze all of the above

30 A flowchart helps to? :?:cg:;and the scope of a identify process steps identify relationships all of the above

31 Which of the following refer to a study of basic statistics? measure of location 2::,:::"6 of dispersion / both of the above none of the above

32 The primary objective of a process is to achieve? Efficiency Low Cost Customer Satisfaction n 2

Throughput a

—H t
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focus on the process and

33 Quality tools are used to? broaden thinking . e both of the above none of the above
identify issues
identify a problem to be determine how many
34 The first step to construct a Cause and Effect Diagram is? solved P establish category causes|perform brainstorming bones; the diagram will
have
35 One characteristic of attributes data is that it is always? Continuous Discrete Expensive to collect Read from a scale of
measurement
36 The Pareto Principle suggests that importance should be placed on? the vital many the trivial many the trivial few the vital few
37 A common measure of variation is? mean mode median none of the above
38 In Y=f(x), X represents the of the process and Y the of the process?  |Output, Input Input, Output Mean, standard Deviation|None of the above
39 Using Six Sigma methodology, a company at 4 sigma would have a failure rate of? (308,000 ppm 233 ppm 6210 ppm 66,807 ppm
40 is conducted based on the ground rules such as -no idea is a bad idea? |SIPOC Brainstorming Brain writing Antisolution
41 People who are directly affected by the project? Shareholders Customers Employees all of the above
42 is called the father of Six Sigma? Mike Crichton Mikel Harry Michael Dell Michael Jack
43 The ‘first’ benefit that flowcharts provide is ? Identify wasteful steps Incregse upderstandlng OfIdentify redundancies assist .W'th ISO
what is taking place compliance
44 MSA stands for 2 Measurement System Manpqwer System Mar)agement System surTe y?n
Analysis Analysis Attribute u

consult
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45

46

47

48

49

50

51

52

53

55

56

57

58

In order for a problem to be solved correctly,which of the following must occur
first?

The first step in getting started with process improvement is to?

Which is not a Lean tool ?

is Deliverable of Define Phase.

The person who celebrates accomplishments with the team, removes roadblocks
compensates the team efforts, and communicates with management is?

is the difference between the largest and the smallest observations .

If severity =5, Occurrence = 4, Detectability = 2, what is RPN

MINITAB is a .

The expression “Y=f(x)” is best described by...

Arrange the Six Sigma Process Improvement approach in the correct order: 1)
Measure, 2) Define, 3) Control, 4) Improve, 5) Analyze

A process has a mean of 10 and a standard Deviation of 2. What is the tolerance
of the process that exhibits the limit of normal variation?

A process is in-control and stable. Describe the type of variation that exists in the
proccess

Indicate which are the examples of the variable data: 1) Length, 2) Weight, 3)
Decision on the coin toss, 4) Dollors, 5) days

The problem must be
defined

put people in teams

Muda(Waste)

Identifying solution

"|Coach

Average

20

Statistical methodology

Inputs are a function of
the process outputs.

2,5,1,4,3

5to 15

Special Cause variation

1,3,4,5

Relevant data must be
gathered

use problem-solving
techniques

DOE

Identifying root causes

Champion

Standard Deviation

Quality initiative

Yield = First Pass X’s.

1,2,5,4,3

4 to 16

Natural Variation

1,2,4

The measurement
system must be
validated

empowerment

Mura(Variation)

Baseline Sigma Level

Time Keeper

Range

10

Statistical data analysis
software

Y is a function of X.

3,2,1,5,1

2to 8

Out-the-ordinary
Variation

1,2,4,5

The process must be
mapped

training

Mure(Over Burdan )

Project Charter

Facilitator

Median

40

None of the above

First time Yield is
derived from X.

2,1,5,4,3

6 to 14

Non- random Variation

1,4,5

dlnexas
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The 6 SIGMA journey Towards %
Excellence Continues... THANK YOU

352



