
Project Quality

DMAIC



Project Charter
Business Case: Tech - Support is one of the Customer care 
departments in Dell which deals with the tech issues of the 
customers over the phone calls. Quality of these calls is 
being measured by QAôs everyday.

Quality of this department has gone down from 98% to 87% 
in last 4 Months which can lead to customer dissatisfaction & 
ultimately lead to revenue loss. A Six Sigma Project needs to 
be run to bring the quality of the department back to 90% 
which is required .

Problem Statement: Quality of the Tech department in 
Dell has gone down from 98% to 88.87% in last 4 weeks 
which is leading to a revenue loss of 50000 $ every week. A 
project needs to be run to bring the quality up at the 
satisfactory level.

Goal Statement: Post completion of this project, we 
would be able to improve the quality scores & bring it 
up to 90% (satisfactory level). Also this project would 
help the organization to save the revenue.

Project Leader: Abhishek Jha & Abhishek Nambiar

Black Belt: Abhishek Jha & Abhishek Nambiar

Master Black Belt: Pranay Kumar

Team Members: Manoj Kapuria & other team members

Phase Closure Dates

Define 30 th June 2010

Measure 15 th July 2010

Analyze 15 th Aug 2010

Improve 29 th Aug 2010

Control 10 th Sep 2010

Communication Plan: Weekly Calls & Emails.

In - scope: Every call which an associate receives, The 
entire Process.
Out - scope: Any exceptional issue. 



10 Sep 2010

A Identify Customer CTQs

B Develop Team Charter

C. Define Process Maps

1 Select CTQ 

Characteristics

2 Define Performance 

Standards

3 Validate MSA & Data 

Collection Plan

4 Establish Process 

Capability

5 Define Performance 

Objectives

6 Identify Variation 

Sources

7  Screen Potential 

Causes

8  Discover Variable                                        

Relationships

9   Define & Validate

Measurement System Xôs

10 Determine Process Capability

12 Implement Process Control

Key Deliverables:

ÅList of Customer(s) and 

Project CTQs

ÅTeam Charter

ÅHigh Level Process Map 

(COPIS)

ÅCAP Plan (Optional)

ÅOperational definition, 

Specification limits, 

target, defect definition 

for Project Y(s)

ÅData Collection Plan

ÅMeasurement System 

Analysis

ÅBaseline of Current 

Process Performance

ÅNormality Test 

ÅStatistical Goal 

Statement for Project

ÅList of Statistically 

Significant Xs

ÅPreliminary CBA, if 

applicable

ÅList of Vital Few Xs

ÅTransfer Function(s)

ÅOptimal Settings for 

Xs

ÅConfirmation 

Runs/Results

ÅTolerances on Vital 

Few Xs

ÅMSA Results on Xs

ÅPost Improvement 

Capability

ÅStatistical Confirmation 

of Improvements 

ÅProcess Control Plan

ÅProcess Owner Signoff

ÅFinal CBA, if applicable

Tollgates:
Planned

Completed

30 June 2010 15 Jul 2010 15 Aug 2010 29 Aug 2010

29 June 2010 20 July 2010 18 Aug 2010 25 Sep 2010 27 Nov 2010

Steps:

Tools: Â Survey

Â Focus Groups

Â Interviews

Â ARMI, Stakeholder 

Analysis

Â High Level Process Map

Â VOC Analysis

Â CTQ Matrix

Â Detailed Process Map

Â Other ______________

Â Data Collection Plan

Â Continuous Gage R&R

Â Attribute Gage R&R

Â Other ______________

Â Basic Statistics

Â Histogram

Â Dot Plots

Â Box and Whisker Plots

Â Run Charts

Â Normality Testing

Â Continuous/Discrete Zst, Zlt

Â Fishbone

Â Hypothesis Testing

Â Regression Analysis

Â Other ______________

Â QFD / CTQ Tree

Â New Process Mapping 

(if required)

Â FMEA on new process

Â Other ______________

Â Continuous / 

Measurement Gauge 

R&R

Â Discrete / Attribute  

Gauge R&R

Â Control Charts

Â Control Plan

Â Other ______________

Define Measure Analyze Improve Control

Project Progress Overview



ARMI

Parties Define Measure Analyze Improve Control

VP/AVP A/I A/I A/I A/I A/I

Manager A/I A/I A/I A/I A/M/I

Asst. Manager M M R/M R/M R/M

MIS R R M M M

Associate R R R R/M R/M

A: Approver, R: Resource, M: Member, I: Interested Party



Customer Sample Comments
Key Output Characteristics

Important to Customer (CTQ's)

Michael Dell

Executive Chairman

Dell

We are expecting a positive response 

from this project & an increase in the 

quality scores which have been 

dipping down for last couple of 

weeks.

Accuracy

Quality

Phil Jones

CEO - Dell

This is something which we need it 

indeed at this point of time. An 

increase in the Quality Scores of Tech 

Department will definitely bring high 

customer satisfaction.

Customer Satisfaction

Accuracy

Ian Peters

Head of Customer Service

Dell

We had to look into the main issues 

which were forcing the scores of Tech 

Department to go down. This project 

will do the in-depth analysis of all 

those issues.

Quality

Customer First

LŘŜƴǘƛŦȅ /ǳǎǘƻƳŜǊ ϧ /¢vΩǎ



Voice of Customer

Å Michael Dell:We are expecting a positive response from this project & an 
increase in the quality scores which have been dipping down for last couple of 
weeks.

Å Phil Jones:This is something which we need it indeed at this point of time. An 
increase in the Quality Scores of Tech Department will definitely bring high 
customer satisfaction.

Å Ian Peters:We had to look into the main issues which were forcing the scores 
of Tech Department to go down. This project will do the in-depth analysis of all 
those issues.



Process Output CustomerInputSupplier

Call Received

Call Answered

Call Opening

Paraphrasing

Resolution

Call Closing

Call Ended

Agent picks
up the call

Interaction
starts

Query 
understanding

Satisfaction/
Dissatisfaction

Router

Headset/Phone

Training 
Modules

Training 
Modules

Process 
Knowledge

Vodafone

Technology

Training Team

Training Team

Training Team

High Level Process Map



Customer
calls up 

Dell Customer
Care

Associate picks
up the call

Paraphrasing &
Investigation

Resolution

Call Ends

Satisfied/
Dissatisfied

Yes

No

Call Back

Process Flowchart



First Level Analysis

91.39%
91.71%

91.13%

88.87%

87.00%

87.50%

88.00%

88.50%

89.00%

89.50%

90.00%

90.50%

91.00%

91.50%

92.00%

Information Fax Billing Technology

Average Quality Scores

Average Quality Scores

As per 1st level analysis, out of 4 departments, Technology has not been able to meet the quality target of 90%

for last 4 weeks.

First level analysis 
(historical data) shows 

that technology 
department is not 
meeting its quality 

target (KPI)



Y Operational definition Defect 

definition

Performance 

Standard

Specification Limit Opportunity

LSL USL

Quality 

Scores

Calls monitored by QAõs 

on daily basis for the 

associates in Tech 

department. Scores will 

be calculated basis DPO 

(defect per opportunity)

When an 

associate is 

failed to meet 

Process 

Specification/C

ustomer 

Requirement

90% 90% 100% Every call taken 

by an Associate

What to measure?

Y Data Type Data 

Items 

Needed

Unit Plan to collect data Plan to 

sample

What 

database 

will be 

used to 

record the 

data

Is this an 

existing 

database 

or new one

What is 

the 

planned 

Start Date 

to collect 

the data

When the 

data will 

be ready 

to use

Quality 

Scores

Discrete Monthly 

Quality 

scores of  

Agents

Percentage 

(%)

Excel Sheet Existing NA NA Sample

How to measure?

Data Collection Plan



Å The Effectivenessof the quality measurement stands at 93.75%. Audits done 
by Evaluator 1 & Evaluator 2

Å The Efficiencyof the quality measurement stands at 90.63%. Audits done by 
Evaluator 1 & Evaluator 2. The scores were finally compared with the scores of 
Process Expert.

Attribute Discrete Gauge R & R

Question:Can I Trust My Data?
Answer:Yes

Validation:The Quality Measurement System has been checked
& the calls were audited by 2 evaluators post which those calls

were marked by Process Expert



Sigma Level Calculation

Mean: 88.87
LSL (Lower Specification Limit): 90.00
Standard Deviation: 9.27

Z(LSL) =Mean-LSL/Standard Deviation
=88.87-90.00/9.27
=-1.3/9.27
=-0.13

Short Term Z(LSL)
=-0.13+1.5
=1.4
=8.08e-002

This means 
80800 defects 

per million 
opportunities

Currently our Process Quality is running at 1.4 Sigma



10496888072645648

LSL, Target USL

LSL 90

Target 90

USL 100

Sample Mean 88.8722

Sample N 32

StDev (Within) 6.89488

StDev (Ov erall) 9.27375

Process Data

Cp 0.24

CPL -0.05

CPU 0.54

Cpk -0.05

Pp 0.18

PPL -0.04

PPU 0.40

Ppk -0.04

Cpm 0.00

Ov erall Capability

Potential (Within) Capability

PPM <  LSL 343750.00

PPM >  USL 0.00

PPM Total 343750.00

Observ ed Performance

PPM <  LSL 564966.18

PPM >  USL 53271.83

PPM Total 618238.02

Exp. Within Performance

PPM <  LSL 548397.40

PPM >  USL 115084.13

PPM Total 663481.53

Exp. Ov erall Performance

Within

Overall

Process Capabi l i t y  of  Qual i t y

Process Capability ςthrough Minitab

Focus Area



96888072645648

Median

Mean

92919089888786

1st Quartile 87.743

Median 91.065

3rd Quartile 92.993

Maximum 97.880

85.529 92.216

89.528 92.360

7.435 12.329

A-Squared 3.85

P-Value < 0.005

Mean 88.872

StDev 9.274

Variance 86.002

Skew ness -3.5984

Kurtosis 15.2977

N 32

Minimum 46.000

Anderson-Darling Normality  Test

95%  Confidence I nterv al for Mean

95%  Confidence I nterv al for Median

95%  Confidence I nterv al for StDev

9 5 %  Conf idence I nt er v als

Summary for  Qual i t y Scores

The above mentioned Normality Test clearly shows below mentioned points:
ωMean is 88.87%
ω25% associates are below than 87.743% which is also below than our mean
ω50% associates are below than 91.065% whereas our Standard is 90.00%

Normality Test



9891847770635649

Qualit y  Scores

Dotplot  of  Qual i t y Scores Out of 32 scores, 
11 scores are 

below than our 
standard i.e. 

90.00%

Dot Plot Analysis
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Number of runs about median: 16

Expected number of runs: 17.0

Longest run about median: 6

Approx P-Value for Clustering: 0.360

Approx P-Value for Mixtures: 0.640

Number of runs up or down: 23

Expected number of runs: 21.0

Longest run up or down: 3

Approx P-Value for Trends: 0.806

Approx P-Value for Oscillation: 0.194

Qual i t y Score - Technology

Run Chart - Stability



I-MR Chart
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I -MR Char t  of  Qual i t y Score Tech

The mean of the data is lower than the LCL 
which needs to be improved
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Boxplot  of  Qual i t y Scores

Box Plot Analysis 
shows us mean = 

88.87%
Median = 91.065

These 2 outliers are 
affecting our Mean 

(Average)

Box Plot Analysis

The above mentioned Normality Test clearly shows below mentioned points:
ω25% associates are below than 87.743% which is also below than our mean
ω50% associates are below than 91.065% whereas our Standard is 90.00%



Parameters

O
th

e
r

F
a
ls

e
 C

o
m

m
it
m

e
n
ts

C
u
st

o
m

e
r 

O
ri

e
n
ta

ti
o
n

D
e
a
d
 A

ir

P
ro

b
in

g

La
id

 B
a
ck

 A
tt

it
u
d
e

P
a
ss

iv
e
 L

is
te

n
in

g

S
o
ft

 S
ki

lls

Lo
n
g
 H

o
ld

C
o
rr

e
ct

 I
n
fo

rm
a
ti
o
n
 /

 P
ro

ce
ss

 K
n
o
w

le
d
g
e

250

200

150

100

50

0

100

80

60

40

20

0N
u

m
b

e
r 

o
f 

E
rr

o
rs

P
e

rc
e

n
t

Pareto Char t  of  Parameters

The most important causes were:
1. Process Knowledge

2. Long Hold
3. Soft Skills

2nd & 3rd causes are mainly because of 
will issues

Identify Variation Sources



Quality Scores

Personal

Training

Management

Technology

Will Issue

Hardware IssuesLess Training Hours

Promotion Opportunities

Application Issues

Rewards n RecognitionSkill Issue

Issue with Training Modules

Cause & Effect (Fishbone Analysis)



Project Y ςQUALITY ςContinuous Data

X (Causes) Operational Definition Data Type

Promotion Opportunities
Internal Job Posting Opportunities & other 

career growth
Discrete

Rewards n Recognition
Different programs for recognition on 

achievements
Discrete

Skill Issues/Process Knowledge Issue with understanding of Product/service Discrete

Will Issue LǎǎǳŜ ǿƛǘƘ !ǎǎƻŎƛŀǘŜκ!ŘǾƛǎƻǊΩǎ ά²ƛƭƭέ ǘƻ ǇŜǊŦƻǊƳDiscrete

Issue with Training Modules
Less coverage of product/service in training 

modules
Discrete

Team Leaders
Scores of all the Team Leaders in the process 

will be considered
Discrete

Less Training Hours
Less Training Hours as compared to standard of 

4 weeks
Continuous

Application issue
Issues with the application/Downtime because 

of application down
Continuous

AHT Average Call Handling Time Continuous

Hardware Issue
Issue with hardware/downtime because of 

hardware problems
Continuous

.Ǌŀƛƴ {ǘƻǊƳƛƴƎ κ ·Ωǎ LŘŜƴǘƛŦƛŎŀǘƛƻƴ


