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Lean Six Sigma Approach
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Lean Six Sigma Approach
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Lean Six Sigma Approach
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Lean Six Sigma Approach

Advanced Methodology Combining:

Lean - Eliminating waste and reducing time
| Six Sigma - Reducing variation and
ensuring high quality

C)}? . o 4_,0 "” . .

(Lean): cdg)l Julasg jugll e sLasll
(Sigma) :aWl 83921 Olassg eplat)! Luas

Objectives:

Improve processes in a sustainable and
measurable way

Increase customer satisfaction and
operational efficiency

Minimize waste and defects to the lowest
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Yellow Belt Role

Supporting Green Belt and Black Belt & 39udly a3l el (3,8 s

teams in data collection OBl o

Gaining an in-depth understanding of Gon el Olles)) g °

core processes and identifying O] Dol iy

improvement points 5S Jie dlaguy lgol Gadas @

Applying simple tools such as 5S and el L3l 51

basic process mapping Slanally gl i (§ dealull o

Contributing to the identification of & ot Gl 48185 a5 e

waste and problems Gyl

Promoting a culture of continuous

improvement within the team —
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Define > Jol=s Tool Used

What problem are you
trying to solve?
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Take the exact voice of

Oldlate I Jaodl ©go (g
Transforming the Voice of the Customer (VOC) into
Requirements

Voice of Customer Critical Customer Criteria (Need) Critical to Quality (CTQ)
(Verbatim) Leoxd) dolg)l ulan! (Requirement / Performance)
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Write excerpt from customers

verbatim showcasing the customer’s Write the customer’s need in

customer need measurable terms
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Define > Jol=s Tool Used

What problem are you
trying to solve?
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Project Charter Template

Goal Statement

Define the improvement objective in terms
of the Primary Metric in the Problem
Statement

@Jw\ Colaal ol
Al ol @)55@\ <l

Milestones o 8 L@t\jﬁ Mﬂyfﬁ:

Enter a table depicting completion Ca Dﬁl\‘;l;f\-l*fcfj‘i}-\ |

date of each DMAIC phase e
Eornall 32,8

Project Team

Enter data on Project Leader, Champion,
Yellow Belt, Subject Matter Experts and any
other resources participating
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Project Charter Template

Problem Statement Kol Cauo 9
What “pain” are we or our L i (3 BLlan)l of Aaw)l (2 Lo
customers experiencing? el
Project Scope &9 iall Bl
What are the boundaries of the Tongd> Loy Joadl 3Ua3 9o Lo
initiative?
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SIPOC EXAMPLE

Suppliers Inputs Process Outputs
W95eandl 33y gall 5 S3I Adandl Il Ml S ,S3 Sldaall @l 5|
99ganall cpaygall JS S5 laadl S5 Sllon) Lol ’ SETIE
i |
* Customers ols Jues z33e Registration Form ¢ i ! JuegiNew Phone Connection * (o5 JwesCustomer
* Business Users (= Jues g i i dod> Jas JwecBusiness User o
i ° 1 ° .
Home/Office : ] Updated Internal t:.,l'>b
OlgieAddress ! I oblo cos=iDatabase Billing
i I 8)ls]Department
I i sl
i i
1 1
1 1
i i
- (.

aogalsl

401 1 4ol | rgoj |

Hours 48 =kl d.ais cdg J-o-<cl
i m e — W sine G sinll s ssue 01 UM U

P15-F05 DL A 55 AT Al



P15-FO5

VIR IR EIN]
Lecture 2
oo b)) dl> o
The Measure Phase

3 o) — s sine 3 sl pen

asolalsl

y-ocl
issue 01 [’NJH-!



7401 | Fdol | rgol |

0
[
ul
T
o
ul

ookl dl>
The Measure Phase

oeold)! 6 ol HLladsl soe 42 b
Measure LGN Aot lgaYl
What Is The Extent Of The Tools Used
Problem?
Collaall oliall ass 4 Al dden)l St gdo LS 28168 8 11 cildaall Jalases
lgwlid ¢ Jusnadly Process Maps

G BLLI 29 bless 5

M\

aogalsl

J-oc<l
o Jae) — A giae (3 8al) area issue 01 U-Il-ij-_l_-i

AL A S Tl



ool dl>
The Measure Phase

SYMBOL 3! DESCRIPTION & USAGE plascewd! 9 Casogll

) gz on ddeall ol (e egu
( ) L2355 Ay dkanll ey Al ) iy o)
I I bmyjﬁy\aﬁééb\gw@bggabwy\ygfW\y&bﬂ\oiﬁépﬁ@\M\M\WM

ol e dedeadl Gl Jd Gdsw O oo b T 99 (G350 duonll Lgud (23935 (&) dlamlll e

Sblo 8aeld Jols &55e Oblo e daind Aol ode OF J] s
S0l U3 diitenell @l ygdars cddonll o Bolasdl o (§ (giSe diltuns plasiul of slae] @iy 4T ] g

D
B
]
[I:I] e 43325 dilas ] pde
v
<>

w)ﬁﬂ\é@g@ﬁp@ww@@wg¢W@)aﬂwﬂ|gl&@@ﬂmd&m

Anlodl Kb yo £345 dotona hlune o Sblr] 8as 4 Yigu ,glal
500l e Al JLasdl bglas e @bl Gleand gz @iy sl S 8ade bl o (/o) Jie daray SLEY! 0555 OF S

aogalsl

J-o<l
ouim dae) — 4da giae (3 8al) aaaa issue 01 l."l'l'ij'l'“":

L ALY A AT Y

401 1 Fdol | rdol |

-u
H
i
-
o
G



Process Map Example wlleall lalasa) Jlis

byl - Wbglall Jedz slue] ¢y

Obgliadl

NO
— d:‘-“—*-l\ ‘3}5:, a’}bﬁ "
}5 S > Jyix &j;
' Ggllanll Jol o \
| YES
\\ 4 > —> N/ g !
; dazlye Jodss 3T dlae) Ui Ul
L'AUT LLMMH‘ dyu=r Obgliadl Jgu Jsi> JLC“JL‘MJ‘ oy
. - Sbylel O gally olll Joanll : ‘u 09 ff\ﬂ; N
B - a5 grassalls = QoS
GHESR M
3 \4
;3.
Q)
gl Syie dazlyo
1 29 0489 S]]

401 1 Fdol | rdol |

-u
H
o
-
o
G

G m Jee) — Ada siaa (3 58all maen

aogalsi

J-o-cl
issue 01 L’-I-UHJ_

L ALY A AT Y



duslad)l Hug)l #lgdl
Eight Types Of Waste DOWNTIME

o @ bl sl ol gl L sgaiall o / (2o |
S lgla>Me What it is?
What to Look For?
ﬂ_ng\ czb,cj_‘éj.o O lane 3T O liw ,J.,.:“ BJLcl w@jj cllas] L@A L‘Jl;d.a..c Defects L.)}‘u.”
Sgime xo by Y Jgduall gl 9l cogllaall oo ST 4SS LY Over Production I3l z LY

Jre)l Ol o diaill 9 8 glasdl Csllaall C3o)l L8 Lol

Lt el et 1 190l o olitinall U] Waiting ,Uas)l
Johall G ginel) (i o)l Sl dsgllanll clo glaall

G =l ey o0 AS i lda) Ohlgay wlns9 g JMaiwl pae Non-Utilized Skills JMasu! puc

s Yy o) i Al i el sy 1 Kl cxlole) S
Arogalsl
y-ocl
o Jae) — A giae (3 8al) area issue 01 ‘J‘u"U"..l"!

7401 | Fdol | rgol |

o
-
u
-
o
w

AL A S Tl



401 1 Fdol | rdol |

_U
H
i
o
o
G

duslad)l Hug)l #lgdl
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Types Of Data
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Data
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Discrete Data Continuous Data
Attribute Data : el L k—é)—"jj Variable Data el L] Léﬁfg
Badee wlid =1y catad bl Jaio wlide de lgawld (S bl
AL A5 o) 9l o osad ULy g oSy oy dued) dagd (5T sl of oSy

Gae O3 ol el I
MMNﬁ chSAAJ\ M.BJ\OA@W .)..LGL@.J U.AJJ\ Q)}H 5)b.>=]\ 2\.?:).) ‘m>=>=.” dﬁ.h” a.linT
Dogina ezl U] gasd
oead) LT AW sl sue ¢ Aol
Tie (3 ol dde - @ylall Gslg> due

aogalsl

J-oc<l
o Jae) — A giae (3 8al) area issue 01 ‘J‘I‘Lij".l.'i

AL A S Tl

7401 | Fdol | rgol |

o
-
u
-
o
w



7401 | Fdol | rgol |

o
[
U
-
(@)
U

Data Collection Check Sheet
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Project Name:

Name of Data Recorder:
Location:

Data Collection Dates:

Defect Types /

Dates

Event Occurrence Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

:

Event 1

Event 2

Event 3

Event 4

Event 5

Event ©

Event 7

Event 8

Event 9

oolalaa(la(ala|a |

Event 10

Total 0
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The Measure Phase
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Measure
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What Is The Extent Of The

Problem?
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Tools Used
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Process Maps

Continuous Data
Discrete Data
Sampling
Data Collection Plan

Mean - Median
- Mode -Standard Deviation -
Process Capability
Opportunity for Error
- Run Chart
- Defects
Defectives
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Data Characteristic
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400 =100 +90 + 80 + 70 + 60 = el Fgaxe
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Standard Deviation
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Process Capability
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Process Capability

TVONVCIN REIL-PN|
Cpk, Cp (Capability Index) .1

High Cp / Low Cpk High Cp / High Cpk

G guiall 3905l (o 85550 dulandl U 1 et

(8 uz) )08 ddac Cpk>21.33 =
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Process Capability

PP ZUOIVCIS| EVNTIL- PN
/\\ Ppk, Pp (Performance Index) .2
LSL ' USsL dés-lﬁn S L:Lc ddoad k?l,z_iz_}\ SRS ol e
u g | Sl ye Touw 281l o
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performance
including
long—-term
variation
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Analysis of defect data and measurement of process capability to meet
requirements

Defects w gl Defectives duasl lusgll

Units eldll olasg Opportunities For Errors

Uas G gd> O s
Defects Per Opportunity Defects Per Million
(Dpo) Opportunity (Dpmo)
doyd N Oguall ue 4o yd Voo N Oguadl due
Sigma Conversion Table Process Capability Analysis
lozeead o3 Jgu ddasll 848 Jul=
5 aaouals]
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The Analyze Phase

= S A el i3 13La)
Analyze Why Is The Problem dodeinall lgaYl
Occurring? Tools Used
JE sl o wlgall BLaSH 7 ugdly bl el (@1 Jolgadl Lo Review Process Maps
PN ISP Calantl J1 Fishbone Diagram
Brainstorming
5 Why Analysis
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Value Stream Mapping VSM

VSM (Value Stream Mapping): JI pldsciw! 8159 dxeal
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Seven Steps for Successful Brainstorming Sessions
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Seven Steps for Successful Brainstorming Sessions
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Ishikawa / Cause & Effect Diagram

Man Method '
Job Feedback Not High Average
© Handle Time
Knowledge Given To
Training Representatives Governance
Issue Issue
Supervision Processes Not
Issue o Standardized
Disciplinary Procedures Not
Issues Defined Correctly
>
, Absenteeism
System Scanning Due To Political
Slow Issue Unrest
Keyboard .
Issue Attrition

Cannot Read

PPI1one Customer
Ssue Handwriting
Machine

Cannot Open File

Sudden Extreme Surge In
Shutdown Of Volume
Systems

aogalsl
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One of the monuments in Washington D.C. is deteriorating!
¢ elaall g 15k
el Caass (3 5eS psaind g8 A5LeS slge 0Y
Why is the monument deteriorating?
Because harsh chemicals are frequently used to clean the monument

L5l AdlasSIl ol gall ) dxl> Sba 130]
olaall Lo Hgdall Mad o aSI SN Cadaid)
Why are harsh chemicals needed?
To clean off the large number of bird droppings on the monument
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5Why Example

|J}Q1b douo ]! L')J::.}Jb\j Lg (QJL&A.J\ Jaj
One of the monuments in Washington D.C. is deteriorating!

Telaoll de Houdall MRS (1o A4S S Hlia 13l
ol ) galall G102 [Fauan dnd dlaeng alaall (§ CSLall (o Sl saall 0Y
Why are there a large number of bird droppings on the monument?
Because the large population of spiders in and around the monument are a food
source to the local birds
Tahioog ohaodl (3 LSl o S sue Uz 131
Geadl i @laall 5o dti « SUadl lgale (s das @l el sl e dbBla Bl 0Y
Why is there a large population of spiders in and around the monument?
Because vast swarms of insects, on which the spiders feed, are drawn to the
monument at dusk agopis
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Why are swarms of insects drawn to the monument at dusk?
Because the lighting of the monument in the evening attracts the local insects

Oldodl Oldizd e feluwll (3 (§HEI) wlaall 8:Us] Ayl b 1 J=)
Solution: Change how the monument is illuminated in the evening; prevent
attraction of insects
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5Why Example

machine breakdowns!

IO LSl JUasl 8365 o 3l gisasll

Why are there frequent machine breakdowns?

Aadaiie 4869 Llus e Juaxd Y @lSLl oY

Why is preventive maintenance not being performed?
A5 60 Bluall uais e Yo 85)lall JUacHL KSls Jaiiie Biluall 3,8 OY
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5Why Example

Why are there so many urgent breakdowns?

OUSL! Sliad 8,50l Oleddl 0922350 Y (bl OY

Why are operators not identifying early warning signs?
2ol pamall 4y g Sllb &l LU e 0gus @i @ og
Why have they not been trained?
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The Analyze Phase

Jlos T Al o 15L]
Analyze Why Is The Problem dodseinall lgaYl
Occurring? Tools Used
JBl sVl pp wlgall BLaaS 7 agdly bl s (@1 Jelgadl Lo Review Process Maps
O gllaall ¢1sYlg S adoatl 1o Fishbone Diagram
Brainstorming
5 Why Analysis
Lydadl Gl o aSTI .8 loryadl dypdadl Ol 2 L Control Impact Matrix
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Control Impact Matrix Example

In Control oS
~dy Sl

Out of Control Y
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The Analyze Phase

Jlos T Al o 15L]
Analyze Why Is The Problem dodseinall lgaYl
Occurring? Tools Used
JBl sVl pp wlgall BLaaS 7 agdly bl s (@1 Jelgadl Lo Review Process Maps
O gllaall ¢1sYlg S adoatl 1o Fishbone Diagram
Brainstorming
5 Why Analysis
Lydadl Gl o aSTI .8 loryadl dypdadl Ol 2 L Control Impact Matrix

A aall (3 835001 ANl

o5 @)l el Ol ol uST 9 Ol ol Ol C8ya5 (oS Line chart — Pareto Chart- Bar

(3 Wad 83509 dudih> ladyus § doslxllg dddall 4oy il Chart — Histogram — Pie Chart
Sl — Scatter Diagram —
Correlation Analysis
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Line Chart Bar Chart Pie Chart

Pie Chart of Team
Line Plot of Average Handle Time Chart of Average Handle Time pe—
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Pareto Chart

L) Ll
Graphical Techniques

Histogram

Average Handle Time

Pareto Chart of Average Handle Time (by Teams)

Histogram of Average Handle Time
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4,5Us| Jud= L]

Additional Analysis Techniques

Correlation Analysis-doL3 )Nl Jd=s

Average Handle Time

450

400 A

300

2504,

Scatterplot of Average Handle Time vs Tenure

L ]

Tenure

30

., =

Correlations: Percentage of Late Arrival, Tenure

P-Value = 0.960

Pearson correlation of Percentage of Late Arrival and Tenure -(CST;;;\)
\\_,-/

3 o) — s sine 3 sl pen

aogalsl

J-o<l|
- £
issue 01 l."l'u..l".':"!



P15-FO5

P NIRIEIN)
Lecture 4

The Improve Phase

3 o) — s sine 3 sl pen

asolalsl

y-ocl
issue 01 [’NJH-!



The Improve Phase

So Loy Ta i)l Bl ¢ La

IMPROVE . : dodciuall lgaYl
G ddoad! 310 L)), S5 ol layyLadsl
: S LSS sl Tools Used
L339 cdlatmall Jolll a5, 10 Tl (G Al Jol=dl b Brainstorming
Lo eI Lty cdiglgIl T dydadl Gl Brain Writing 6-3-5
Assumption Busting
=) Baudadll (11
J=l
Pilot
Jel=dl G e 3ol 12
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5-3-6 L&Y 4.US dsas

Recall: Brainstorming Brainwriting 6-3-5 Assumption Busting
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So Loy Ta i)l Bl ¢ La

IMPROVE . : dodciuall lgaYl
G ddoad! 310 L)), S5 ol layyLadsl
" S LSS sl Tools Used
L339 cdlatmall Jolll a5, 10 Tl (G Al Jol=dl b Brainstorming
Lo eI Lty cdiglgIl T dydadl Gl Brain Writing 6-3-5
Assumption Busting
=) Baudadll (11
J=U s fandl Jgldl of aSTS Cas Pilot Plan
Pilot Tz b 0SS Risk Analysis
Jel=dl G e 3ol 12
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Steps To Implement A “Pilot”
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Steps To Implement A “Pilot”

331 sl Jpss 5
Ll UasMall Jd=i9 x> .6
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Risk Analysis Template

Sblsall pe adl )lslall Jalas J95uol!
Mitigation

Contingency Assigned To?
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NEN] Ll ¢ Lglas ¢ Jaally Who's
Risk High / What are you goingto ~ What are you going to Responsible?
|dentificatio  Medium / do to avoid / minimize do if the risk does
n Low risk? surface?
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The Improve Phase

IMPROVE

Lgasiy39 cAazall Jglodl a3 10
lgio el HLaslg cdugled) o

=) Baudadll (11
J=>U
Pilot
Jel=dl G e 3ol 12

So Loy Ta i)l Bl ¢ La

G adaadl Js1a yl,SG of Lyylads

Wl 3 DA sl L
Taydall Ol

Ao fiaall Jol=dl OF aSTS Cas

ol poda Gl Bya S
SR VEPEN TR ES]

dodciuall lgaYl
Tools Used

Brainstorming
Brain Writing 6-3-5
Assumption Busting

Pilot Plan
Risk Analysis

Process Capility
Re-analysis
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Process Capability (DPMO Method)

Step 01 — Compute DPO
DPO =D/ (0O*U)

D = Total Number Of Defects
O = Opportunity For Defects Per Unit

U = Total Number Of Units

Step 02 — Compute DPMO
DPMO = 1,000,000 * DPO

D = 1,000,000 * D/(O*U)

Step 03 — Look Up DPMO In Sigma Conversion Table ssapts
Jo<l

o dee] = Ahsiae Gsiad) pen issue 01 lj.l.l.lj.l“.l_
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RO Tools Used
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Run ChartJl @b e UL sl jax=s
Checking data stability using the Run Chart

+ Run Chart of Mo. of Errors

| -E ]

Run Chart of No. of Errors
420 5
o
400 S H L ',
Iy, xI y .
W 380 |
2 I ' N N - /
— I
@ 360 e - .
° N “u ol . “ul
8 3404 Sy
| i
320 4 |
BUU - i T T T T T T T T T T T
2 4 5] 8 10 12 14 16 138 20 22
Observation
Number of runs about median: 14 Number of runs up or down: 13
Expected number of runs: 120 Expected number of runs: 14.3
Longest run about median: 3 Longest run up or down: 3
approx P-Value for Clustering: 0805 Approsx P-Value for Trends: 0.241
approx P-Value for Midtures: 0.151 Approx P-Value for Osdillation: 0.759
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CREATE A “C” CHART

Sample Count

100 4

o0 -

80 -

70 1

Er[l—

5[]-

40 -

30 -

C Chart of No.

of Errors

1

\A/\

Ml

\/vf\

4 I"' lL'I 13 lﬁ

Sample

19 22

25

28

UCL=87.01

C=63.17

LCL=39.32
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The Control Phase
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Create A Case Study Template
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The Control Phase
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Celebrate & Recognize Success
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Six Sigma DMAIC Roadmap

Measure

Analyze

Improve

Control

What do you How will you ensure
What Problem are What is the extent of Why is the problem Y Y
You Trying to Solve? the problem? occurring? propose to do & that the problem
' ' ' why? stays fixed?
1. Understand
4. Identify What to 7. ldentify 10. Generate, Prioritize | 13. Institutionalize the

Customer & Business
Requirements

Measure

Performance Gaps

& Select Solutions

Solution(s)

2. Complete the
Project Charter

5. Plan & Collect Data

8. Ascertain Critical
Root-Causes

11. Pilot Solution(s)

14. Replicate & Share
Best Practices

3. Complete the High-
Level As Is Process
Map

6. Determine Baseline
Performance

9. Validate Root
Causes

12. Validate Impact of
Solution(s)

15. Celebrate &
Recognize Success

Toll Gate - Define

Toll Gate - Measure

Toll Gate - Analyze
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Toll Gate - Improve

Toll Gate - Control
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