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About myself 

3	

•  More	than	19	years	of	experience	

•  Journey	started	with	Warid/	airtel	oe	team	

•  First	ASQ	CSSBB	in	Bangladesh	
•  Managed	different	types	of	projects	in	mul-ple	industries	

•  Currently	working	as	consultant	in	different	industries	
•  Trainings	in	different	countries	
•  MBA	from	Jahangirnagar	University	

Shamima Begum  
PMP, ASQ CSSBB, CMBB, C-KPI 
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Our Trainers Team 
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Please introduce yourself 

•  Tell	us	about	yourself:	
•  	Name,	
•  	Educa-onal	Background	
•  	Organiza-on,	
•  	Designa-on,	role,	
•  	Why	Six	Sigma?		
•  Your	expecta-on	from	this	course	
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Live sessions ground rules 

Follow	session	-me	 Please	put	the	video	on	and		speaker	
mute	

Please	ask	ques-ons,	express	opinions	
New	normal!!		
Its	fine	if	we	see	or	hear	voices	of	kids	
some-mes	
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Module 1: Introduction 
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Training in different level 

Lean Six Sigma White Belt 
(LSSWB) 

Lean Six Sigma Yellow Belt 
(LSSYB) 

Lean Six Sigma White Belt 
(LSSGB) 

Lean Six Sigma Black 
Belt (LSSBB) 
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Lean Six Sigma White, Green, Yellow and Black Belt Course Modules 

Module 01: History of Six Sigma, how six sigma works, DMAIC methodology 
Module 02: Understanding relation of six sigma with other quality management practices like Lean management, TQM, TPM etc. 

Module 03:Define phase of six sigma with charter Pareto and affinity diagram 
Module 04: Lean and flow chart for process 
Module 05: Overview of measure tools and Fishbone Diagram 
Module 06: Failure mode and effect analysis (FMEA), correlation 
Module 07: Relation diagram (5Why),  
Module 08: Tree diagram management, I-MR chart 
 

Module 09:SIPOC, VSM (HT for mean,) 
Module 07: Probability and Discrete distribution  
Module 10 QFD+Gage R&R +Cpk 
Module 11: Distribution for continuous date + Correlation and regression 
Module 12: Measurement System Analysis (MSA) 
Module 13: CI+HT calculation for 2 sample z &t 
Module 14: Process Capability-Cp, Cpk, PP, PPk 
Module 15: Correlation, multiple box plot, Multi-vari and other statistical tools 

Module:16: IDI, Mult Hypothesis testing 
Module 17: Design of Experiment+ Non parametric 
Module 18: HT for Mean and  proportion 
Module 19 : HT for variance 
Module 20: ANOVA and control chart 
Module 21: DOE, DFSS, RTY,  
Module 22: Process performance recap, mock on statistical part 
Module 23:Leadership 
Module 24: Strategy 
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2.What	six	sigma	is?	

Topic:		
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What Six Sigma is? 

11	

Six	Sigma	is	a	management	approach	

Focuses	on	varia-on	reduc-on	

Targets	a	performance	goal,	represen-ng	DPMO		3.4	

	follows	methodology	with	series	of	tools	and	methods	

Customer	focused	fact	based	data	driven	approach	

Target	is	to	achieve	boaom-line	result	
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History	of	Six	Sigma	

Topic:		
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History of quality management 

1900	
Normal	Distribu-on	by	

1860	
Standard	Devia-on		

Francis	Galton	

Carl	Friedrich		
Gauss	

Walter	A.		
Shewhart	

1920	
Control	chart	

W.	Edward		
Deming	

1950	
Trained	100	Engineers	
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History of Six Sigma 

1979:		
What's	wrong	

with	our	
company!	

	
Our	quality	

s-nks!-	Art	Sundry	
Sales	Manager	

1995	
Adopted	six	sigma	

1985:	Coins	the	term	Six	
Sigma	

1991:	first	Six	Sigma	
Black	Belt	from	

Motorola	
	 Jack	Welch	

CEO,	GE	

Aher	five	years	of	
implemen-ng	Six	
Sigma,	General	
Electric	reported	

savings	of	$12	billion.	
Bill	Smith,		

The	father	of	Six	Sigma	

Robert	W.	Galvin	
President	and	CEO	
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Demys-fying	six	sigma	

Topic:		
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Average call handling time 

Average	call	handling	.me	is	higher	than	expected	

The	less	-me	we	spend	on	the	telephone,	the	less	resources	we	need,	and	that	
means	lower	cost!		

16	
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Process:	
Order	status	
inquiry	at	

customer	call	
center	

AHT reduction  

Key	
Characteris-cs:	
Time	it	takes	to	

answer	to	
inquiries	

17	
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Baseline performance 

.5	 1	 1.5	 2	 2.5	 3	 3.5	 4	 5	4.5	

Upper	specifica-on	
limit	
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Baseline performance 

Upper	limit=	3.75	
Average=	3.02385	

Standard	devia-on=	.63	
DPMO=	153,846		

Cpk=.54	
Sigma	level=	1.59	

Upper	specifica-on	
limit	

Defect		

	
The	real	distribu-on	for	this	type	of	measurement	would	probably	not	resemble	this	graph,	as	you	will	find	out	in	
subsequent	workshops.	This	has	been	created	for	illustra-ve	purposes	only.		

3	2	 4	

19	
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Standard deviation 

Mean=3.02	
Standard	devia-on=	.63	

USL=3.75	mean	LSL=0	

1.19	

3.65	 4.28	 4.91	3.02	

3	1	 2	 4	 5	0	

2.39	1.76	1.13	

We	can	improve	sigma	level	by	reducing	variability	around	the	mean!	

20	
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Analyze 

•  Inexperienced	customer	service	
representa-ves.	

•  Lack	of	automa-on	or	no	interac-ve	voice	
response	(IVR)	system.	

•  Not	taking	-me	to	review	calls	and	
processes.	

•  Ineffec-ve	call	rou-ng.	

21	
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Improve 

•  Let	Agents	Listen	to	Examples	of	Low	AHT	
•  Iden-fy	Silent	Times	
•  Restructure	IVR	
•  Know	product	
•  Make	data	easily	accessible	
•  Organize	internal	documents	
•  Create	Cheat	Sheets	to	Help	Streamline	Call-Handling	
Processes	

•  Buddy	up	agents	

22	
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Improved performance  

.5	 1	 1.5	 2	 2.5	 3	 3.5	 4	 5	4.5	

USL	

23	



©stc	bangladesh,	a	concern	of	Strategic	Transforma-on	Consultants	Ltd.	

Improved performance 

Upper	limit=	3.75	
Average=	1.70	

Standard	devia-on=	.32	
DPMO=	0		
Cpk=2.07	

Sigma	level=	6.14	

Upper	specifica-on	
limit	

Defect		

	
The	real	distribu-on	for	this	type	of	measurement	would	probably	not	resemble	this	graph,	as	you	will	find	out	in	
subsequent	workshops.	This	has	been	created	for	illustra-ve	purposes	only.		

3.65	 4.91	
3	1	 2	 4	 5	

1.76	
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Standard deviation 

Mean=3.02	
Standard	devia-on=	.63	

USL=3.75	mean	LSL=0	

1.19	

3.65	 4.28	 4.91	3.02	

3	1	 2	 4	 5	0	

2.39	1.76	1.13	

We	can	improve	sigma	level	by	reducing	variability	around	the	mean!	
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3	1	 2	 4	 5	0	

Average=	3.02	
Std.	dev=	.63	

USL	

4.91	

Average=	1.70	
Std.	Dev=	.32	

26	
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Improved AHT 

27	
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How	varia-on	kills	

Topic:		
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7 What does variation mean? 

•  Varia-on	means	that	a	process	does	not	
produce	the	same	result	(the	“Y”)	every	-me.	

	

•  Some	varia-on	will	exist	in	all	processes.	
	

•  Varia-on	directly	affects	customer	experiences.	

29	
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The pizza delivery example. . . 

•  Customers	want	their	pizza		
delivered	fast!	

•  Guarantee	=	“30	minutes	or	less”	
	
• What	if	we	measured	performance	and	found	an	
average	delivery	-me	of	23.5	minutes?	

•  On--me	performance	is	great,	right?	
•  Our	customers	must	be	happy	with	us,	right?	

30	
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How often are we delivering on time? 
 

s	

x	

30 min. or less 

0 10	 20	 30	 40	 50	

31	
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Crossing a river  

Your	height	up	to	nose	is	4.5	feet	!	
Average	height	of	the	river	is	4	feet!!		

32	
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Variation Vs. Mean 

Customers experience the variation and not the 
mean/average 

Process	 Measure	 Average	 %	beyond	avg	

Pizza	delivery	 Time	to	deliver	
pizza	

23	min	 45%	of	the	-me	
delivered	beyond	30	
min	

fault	repair	 Time	to	repair	 1.7	hours	 11%	repairs	were	
beyond	1.7	hours	

Call	center-quality	
of	call	handling	

Resolu-on	-me	 1.5	min	 Only	30%	agent	have	
conformance	score	
less		han	1.5	

Sales	 Sales	per	agent	
(Produc-vity)	

BDT.	
2,00,000	

40%	SA	have	
produc-vity	of	less	
than	200k	

33	
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Six	Sigma	Purposes	

Topic:		
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Management	
System	

Methodology	

What is six sigma 

metric	

§ 	Measure	process	variaAon	
§ 	Monitoring	KPIs	
	

§ 	Consistent	use	of	DMAIC	model	
§ 	team	based	problem	solving	
§ 	measurement-based	process	analysis,	
improvement	and	control	

§ 	Six	sigma	drives	strategy	execuAon	
§ Leadership	sponsorship	and	review	
§ Metric	driven	governance	process	
§ Engagement	across	the	organizaAon	Bu

sin
es
s	I
m
pa
ct
	

Literal	 philosophical	
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Six	sigma	‘Metric’?	

36	
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A Universal Measurement Scale 

3 
4 

5 

6 

7 

66810 

6210 

233 

3.4 

ε 

Sigma 

DPMO 

On one condition : 
 
Calculate the defects and  estimate the opportunities in the same 
way... 
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Six Sigma Metric 

38	

Sigma % Good % Bad DPMO 

1 30.9% 69.1% 691,462 
2 69.1% 30.9% 308,538 
3 93.3% 6.7% 66,807 
4 99.38% 0.62% 6,210 
5 99.977% 0.023% 233 

6 99.9997% 0.00034% 3.4 
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Sigma level 

2	to	3	Sigma	=		5X	improvement	
3	to	4	Sigma	=		10X	improvement	
4	to	5	Sigma	=		27X	improvement	
5	to	6	Sigma	=		70X	improvement	

	

Achieving	Six	Sigma	is	like	reaching	for	the	fruit	at	the	top	of	a	
tree...it	gets	progressively	harder	to	do!	

39	
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Benchmark 

40	
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What’s Wrong With 99% Quality? 

41 

3.8	Sigma	99%	Good	

20,000	mails	lost	per	hour	

Unsafe	drinking	water	for	almost	15	minutes	
each	day	

5,000	incorrect	surgical	opera-ons	per	week	

2	short	or	long	landings	at	most	major	
airports	each	day	

200,000	wrong	drug	prescrip-ons	dispensed	
each	year	

6	Sigma	99.99966%	Good	

7	mails	lost	per	hour	

Unsafe	drinking	water	for	1	minute	every	7	
months	

1.7	incorrect	surgical	opera-ons	per	week	

1	short	or	long	landing	at	most	major	
airports	every	5	years	

68	wrong	drug	prescrip-ons	dispensed	each	
year	

20,00,000	

5,00,000	

200	flight	

2,00,00,000	
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Six	sigma	
methodology	

42	
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DMAIC Methodology 
   

D M A I C  

Identify a problem 
Define 

What is the current state 
Measure 

Analyze 

Take countermeasures Improve 

Sustain improvement 
Control 

Identify causes and do root 
cause analysis 

D	

M	

A	

I	

C	
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Design for six sigma 
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Management System 
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The	Focus	of	Six	Sigma	–	strategy	execu=on	

Y	=	f(X)	
Y 

�  Y	

�  Dependent	variable	

�  Output	of	the	process	

�  Effect	

�  Symptom	

�  It	is	monitored	

X 

•  X1,X2,……..,Xn	
•  Independent	variable	
•  Input	to	the	process	
•  Cause	
•  Problem	
•  It	is	controlled	

46	
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• Drop	the	arrow	into	the	sheet	

• 	Target	100	

• Upper	Specifica.on	Limit:	140	

• Lower	Specifica.on	Limit	(LSL):	60	

• Find	Cpk	before	inprove	

• Iden.fy	key	causes	using	fishbone	diagram	

• Imrove	and	calculate	Cpk	again	

§  Understand	data,	Understand	varia-on	

§  Use	cause	&	effect	diagram	

§  Improvement	in	team	

InstrucAons	

Simula-on	with	arrow	dropping	exercise	

ObjecAve	

47	
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Cause and effect diagram 

Man	 Machine	 Material	

Method	 Mother	nature	 Measurement	

Current	sigma	score	
of	



©stc	bangladesh,	a	concern	of	Strategic	Transforma-on	Consultants	Ltd.	

Module 2: Understanding Lean 
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Integration of Lean and Six Sigma 

Improvement Reduce	Process	Wastes Reduce	Varia-on 

Jus-fica-on Speed	or	Velocity 6σ	(3.4	DPMO) 

Main	Savings Opera-ng	Costs Cost	of	Poor	Quality 

Learning	Curve Short Long 

Project	Length Days	to	Weeks 4	–	6	months 

Complexity Moderate High 

Lean	 	 	six	Sigma	
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8 Waste (Muda)-DOWNTIME 

Defect	
• Output	that	is	not	
mee-ng	the	expecta-on	
of	customer	

Overproduc-on	
•  Produc-on	that	is	not	
needed	or	before	it	is	
needed	by	next	customer	

Wai-ng	
• Waited	-me	for	any	raw	
material,	input	or	
machine	breakdown	

Non-U-lized	Staff	
Talent	
• Underu-lizing	stuff	talent,	
knowledge	or	skills	

Transporta-on	
• Unnecessary	movement	
of	product,	material	or	
informa-on	

Inventory	
•  Excess	product	or	raw	
material	not	being	
processes	or	finished	
inventory	

Mo-on	
• Unnecessary	movement	
by	people	

Extra	processing	
•  Producing	higher	quality	
product	that	is	not	
required	by	customer	

52	
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5 Harvesting the Fruit of Six Sigma 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Sweet Fruit Sweet Fruit     
Design for Six Sigma 

Bulk of Fruit Bulk of Fruit 
Process Characterization  

and Optimization 

Low Hanging  Fruit Low Hanging  Fruit 
Seven Basic Tools 

Ground Fruit Ground Fruit 
Logic and Intuition 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

3  σ  Wall  

4  σ  Wall - Must Improve Internally 

5  σ  Wall - Must Address Designs 
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Relation of TQM and Six Sigma 

TQM	

Improvement	Tools QCC tools A	advanced	set	of	tools 

Six	Sigma	

Project	length 3	months 4-6	months 

Team	members Within	func-ons Cross	func-onal 

Learning	Curve Short Long 

Project	selec-on Boaom	up Top-down 

Team	involvement 100% 1%	BB 
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Project example 1 
Using new 7 QC tools 
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Theme selection 

• MIS	and	warehouse	inventory	
mismatch	
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Affinity diagram 
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Relation diagram 
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Prioritization matrix, matrix, network diagram 
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Tree diagram 
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Project example 2 
Using Basic 7 QC tools 
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Reduction of Mortgage Loan 
Processing Time 
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Pareto chart 
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Histogram-baseline  

15															18																				21																		24																	27																		30												
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Start	
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nts	
OK	

Contact	
Customer	

Eligible	
No	

Yes	

Loan	Approved		

Sanc-on	
loan		

Inform	
Custome

r	

Close	

Delivered	to	
customers	
bank	account	

Yes	Loan	Applica-on	
&	Documents	

received	

rejected	

resubmi
ssion	

No	

Check	Credit	Status	

Flowchart 
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Fishbone diagram 

High	lead	
Time	for	
Mortgage	

Loan	
Processing	

Measurement Method Mother nature 

man Machine material 

Unskilled	employees	filling	
applica-on	forms	

Lack	of	Human	
resources	 Hard	Copy	files	

hard	to	find	

Network	down	
Forms	not	properly		
filled	ini-ally	

Required	Documents	
	not	aaached	

Forms	filled	up	at		
Noisy	environment		
at	clients	place	

Asset	evalua-on	team	
facing	unfavorable		
Weather	during			
visits	

Manual	process	of	
filling	up	forms	
causing	errors	

Collec-ng	docs	only	in		
Hardcopy	without		
scanning	

Documents	
checked	aher		
credit	&	asset	
evalua-on	

Transac-ons	
occurring	on		
weekends	

Hard	copy	documents	
easily	lost	

Absent	Employees		

SOP	not	updated	
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Scatter diagram 
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Prioritization & Gantt chart 

Action Item (what)

Means	to	reduce	cycle	time	of	Loan	processing

Im
po

rta
nc
e

Ex
pe

ct
ed

	Ef
fe
ct
	

Po
ss
ib
ili
ty

Ev
al
ua
tio

n

Ra
nk
/P
rio

rit
y

Ju
ly

Au
gu
st

Se
pt
em

be
r

Oc
to
be

r

No
ve
m
be

r

De
ce
m
be

r

In
te
rn
al

Ex
te
rn
al

		IT	team	for	creating	
Online	Loan	application	form ꙮ ꙮ ● 13 1 √

Develop	Video	tutorial ● ꙮ ● 11 2 √
Incorporate	required	Description	

in	each	field ● ● ● 9 3 √
24/7	Online		Chat	support	 ꙮ ● ◊ 9 3 √

Sending	Documentation	reminders
	via	sms ꙮ ● ● 11 2 √

Sending	documentation	reminder	
via	Phone	calls ꙮ ● ◊ 9 3 √

Scan	previous	loan	clients	files	and	documents	 ꙮ ● ◊ 9 3 √
New	clients’	documentation	download	from	

web	application	form		and	backup ꙮ ● ● 11 2 √

Ranking	(WHY) Timeline	(When) Where
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Histogram –after improve 

10							11						12					13						14					15						16						17				18				19	
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result 
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Transactional project management vs. six sigma project 
management 

Transac-onal	project	

Criteria Problem known, 
solution unknown 

Problem known, 
solution known 

Transac-onal	project	

Methodology DMAIC Waterfall, agile  

Common 
certifications 

ASQ, Motorola, STC 
Global 

PMI, Scrum Alliance, 
Agile, 
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Module 4: Six Sigma Roles  
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Six	Sigma	roles	
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ü  Par-cipates	in	problem	
solving	projects	as	Subject	
Maaer	Expert	(SME)s	

ü  Have	training	on	Total	Quality	
Management	(TQM)	and	
elementary	level	of	LSS	tools.	

ü  Reports	to	GB,BB	or	
champion	on	problem	solving	
projects	

Six Sigma roles 

ü  Understand	the	structure	and	
goal	of	Lean	Six	Sigma.	

ü  Uses	basic	LSS	vocabulary	
terms	

ü  Reports	process	issues	to	
Green	Belts	or	Black	Belts.	

LSSWB	 LSSYB	
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ü  Has	advanced	LSS	exper-se.	
ü  Can	manage	BB	projects	
ü  Possess	leadership	skills.	
ü  Func-ons	as	coach,	mentor	

for	WB	or	GB	project	leaders.	

Six Sigma roles 

ü  Has	LSS	technical	knowledge.	
ü  Has	less	leadership	skills	than	

LSSBB	
ü  Provides	LSSWB	and	LSSWB	

trainings.	
ü  Reports	to	LSSBB	on	BB	

project	or	manage	GB	
projects	independently	

LSSGB	 LSSBB	
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ü  In	most	of	the	cases,	member	
of	top	leadership	team	who	
drives	the	ini-a-ve.	

ü  Helps	projects	managers	by	
alloca-ng	required	resources		

ü  Removes	barriers	of	project	
implementa-on.	

ü  Responsible	for	developing	
Lean	Six	Sigma	culture	

Six Sigma roles 

ü  Has	experience	in	managing	
at	least	more	than	10	LSSBB	
projects.	

ü  Up	to	date	with	LSS	new	tools	
ü  Coaches,	mentors,	teaches	

LSSBBs	
ü  Responsible	for	LSS	

implementa-on,	goal	
achievements	and	cultural	
change	

MBB	 Champion	
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Problem types and available management systems 

Difficulty and Cost of Problems 

Q
ua

nt
ity

 o
f P

ro
bl

em
s 

Kaizen 

Kaizen	

Implementa-on	of	simple	
solu-ons	to	known	issues	

Easy	implementa-on	

TQM	

Incremental	reduc-on	of	
defect,	cycle	-me	or	cost	
Problem	known,	solu-on	
unknown	Can	be	solved	using	
simple	problem	solving	
tools	
PDCA	

Six	Sigma	

Incremental	reduc-on	of	
defect,	cycle	-me	or	cost	
Problem	known,	solu-on	
unknown	
Simple	problem	solving	
tools	not	enough	
Sta-s-cal	tools	can	be	
applied	

DMAIC	

DFSS	

incremental	improvement	
will	not	be	able	to	sa-sfy	
requirements	

Revamping	of	non-
capable	exis-ng	process	

Needs	solu-on	design/
reengineering	

PDCA	 DMAIC	 DMADOV	/DMADV	Logic/IntuiAon	

78	



©stc	bangladesh,	a	concern	of	Strategic	Transforma-on	Consultants	Ltd.	

Common Six Sigma Project Areas 

• Manufacturing	Defect	Reduc-on	
•  Cycle	Time	Reduc-on	
•  Cost	Reduc-on	
•  Inventory	Reduc-on	
•  Product	Development	and	Introduc-on	
•  Labor	Reduc-on	
•  Increased	U-liza-on	of	Resources	
•  Product	Sales	Improvement	
•  Capacity	Improvements	
•  Delivery	Improvements	
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DMAIC	Demys-fied	
with	simula-on	
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Thank you 
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