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Abstract— In recent years, the companies and organizations 

around the world are showing great interests in quality. Six 

Sigma approach is a structured quantitative method which is 

invented by Motorola in 1986 for improving the product 

quality. Six sigma methodology is widely accepted all over 

the world in different sectors like manufacturing sector, 

Health sector, IT sector etc. for enhancing the productivity 

and quality and to reduce the variations occurring in the 

process. A better understanding of these six sigma 

methodologies will be helpful in organizing the six sigma 

projects in a better manner. This paper gives a brief 

description of DMAIC methodology that is widely used in six 

sigma which focuses on bringing about improvements to the 

existing products and services of the organization. 
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I. INTRODUCTION 

Six sigma aims at progressively, assertively and incessantly 

keep on adding value or reducing variability. Six Sigma is just 

not customer satisfaction alone, it is not just cost reduction, 

neither it is to ensure only employee motivation. Best 

example for the successful six sigma implemented 

organization is DABBAWALA in Mumbai. Six Sigma 

follows a statistical approach for eliminating the errors or 

defects which could lead to customer dissatisfaction. Six 

sigma is applied successfully in many Fortune 500 companies 

like GE, Motorola etc. It is the part of the genetic code of our 

future leadership”, Six Sigma is now started becoming 

important & popular tool to remove variation & to reduce 

defects from product, process & service. All over world 

organizations are implementing process excellence initiatives 

like Six Sigma to improve process & product quality. A 

thorough analysis is required to study success & failure of 

implementation of these initiatives. Many organizations in 

India are also implementing Six Sigma to improve Business 

processes. There are different factors which influences the 

implementation process like Geographical, Cultural and work 

environment.  

A. Six sigma benefits: 

The organizational benefits of six sigma are as follows: 

 Eliminating the root cause of problems and defects in a 

process 

 Reduces process variation and waste 

 Ensures customer satisfaction 

 Reduces rework by getting it right for the first time 

 Addresses the key business requirement 

 Creates robust products and services 

 While working on a Six Sigma project, accurate 

methods to measure process performance metrics are critical 

for understanding the current state of a process and the value 

of changes made. Four of the most common measurements 

are: 

 Defects Per Unit (DPU)  

 Defects per Million Opportunities (DPMO) 

 Parts per Million Defective (PPM) 

Sig sigma aim to reach an extent of 3.4 DPMO. 

B. Normality distribution curve: 

Normal distribution is the data distribution that you get when 

the data is clustered around the centre (mean) of the data and 

extends towards both sides almost symmetrically. This 

means, maximum number of data points are at the centre of 

the range of your data set as compared to both ends of the 

range. 

 
Fig. 1: Normality distribution curve 

Sigma indicates the word standard deviation. 

C. Six Sigma Methodologies: 

DMAIC and DMADV are the two most commonly used 

methodologies in six sigma. 

1) DMAIC is a data-driven methodology for improving 

existing products and processes. DMAIC methodology is 

used when an existing process is needed to be improved 

to meet the requirements of the customer. Various phases 

in this methodology are: D - Define, M- Measure, A- 

Analyse, I- Improve C- Control. 

2) DMADV is a methodology that helps in developing a 

new product in the company or organisation by 

considering the needs of customers and expectations. 

Various phases in this methodology are: D – Define, M 

– Measure, A – Analyse, D – Design, V – Validate. 

In this paper we will a brief description of DMAIC 

Methodology. 

3) DMAIC methodology: 

According to MIKEL HARRY the total number of 

phases in a six sigma for improving existing products or 

services are 8. They are: 

D. RECOGNISE PHASE: 

Various steps involved in this phase are: 

http://sixsigmadaily.com/how-to-identify-your-first-six-sigma-project/
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1) Create organization for Six Sigma: 

 
Fig. 2: Roles of six sigma in organisation 

2) Create Project hopper: Project hopper provides a list of 

projects which are ready to go in the organisation or the 

company. 

 
Fig. 3: Project hopper 

3) Select a project: Prioritisation of projects is done by 

using Pareto chart and from the final chart high importance 

is given to the projects which are at high risk. 

E. Define Phase: 

Various steps involved in this phase are: 

1) Project charter: Project charter is an agreement between 

management and the team about what is expected as the final 

output after successful implementation of the methodology. 

 
Fig. 4: Project charter 

2) Stakeholder’s identification and understanding their 

requirements: 

This can be done by using following methods: 

1) VOICE OF CUSTOMER Voice of the Customer 

(VOC) is used to describe customers’ needs and 

their perceptions of the product or service. It 

provides the information about what are the actual 

requirements of the customer and what are the major 

problems faced and what are the additional 

improvements required for the customer. 

2) KANO MODEL is an approach to prioritizing 

features on a product roadmap based on the degree 

to which they are likely to satisfy customers.  

 
Fig. 5: KANO Model 

3) CTQ drilldown from VOC. 

4) Creating a SIPOC. 

 
Fig. 6: SIPOC Chart 

F. MEASURE PHASE: 

The various steps in measure phase are: 

1) Data collection plan-CTQ Tree: 

Most important aspect of the Measure Phase is to collect data 

of CTQs and drill-down parameters of CTQs. Need is to 

prepare a Data Collection Plan which would be an 

augmentation in the CTQ Tree itself. This Data Collection 

Plan includes:  

 Type of Data (Continuous data or Discrete data) 

 Unit of Measures  

 Minimum Frequency of Data Collection  

 Specifications/ Requirements 

 Responsibility 

 Reaction Plan in case of Sporadic Problems 

 Current Controls in the form of SOPs for the CTQ 

2) Measurement System Analysis: 

Measurement System Planning is incorporated immediately 

below the QC System Support Augmentation in the CTQ 

Tree. This Planning includes: 

 Instrument/ Measurement Device  

 Selection (Make, Manual, Least Count etc.)  

 Calibration details 



A Review of Six Sigma Methodology 

 (IJSRD/Vol. 10/Issue 1/2022/053) 

 

 All rights reserved by www.ijsrd.com 219 

 Maintenance of the instrument  

 Conditioning/ handling/ preservation of the 

instruments 

 Accuracy & - Precision 

 The process of measurement involves variation. Any 

variation in measurement that is taken is made up of 

the true value and the error. 

 The error is made up of variation inherent in the 

measuring equipment, and the individual or method 

used in measuring. 

 MSA tries to understand, measure and analyse the 

error. 

3) Base-lining: 

Six Sigma baseline is the level at which the process functions, 

or the number of defects or variations from the recommended 

range before applying Six Sigma interventions. 

 Baseline status represents the quality status of a 

CTQ of the present status. Past data of CTQ are collected, 

examined for trend to select baseline data. 

It includes various steps like: 

 Time Series Plot  

 Histogram  

 Frequency Plot 

 Distributions- Normal, Binomial & Poisson  

 Normality test  

 Sampling 

4) Capability Analysis and estimating current sigma level of 

the organisation. 

It includes different steps like calculation of: 

 Mean-Median-Mode  

 Dispersion- Range, Standard Deviation  

 Cp, Cpk  

 Pp, Ppk  

 Sigma Level- Short-term and Long-term 

G. Analyze Phase: 

Identify all possible causes to the greatest practical extent and 

confirm real or root causes. Various steps involved in this 

phase are: 

1) Analysing the problem for clear understanding status of 

the problem as chronic, sporadic and unstable. 

 Control Charts- Variable I-MR Chart& Attribute  

                                   p-Chart & c-Chart. 

2) Analysing the process to identify process flow related real 

causes. 

1) Process Map: BFC, DFC, AFC, OFC 

2) For AFC: Perceived process, As-is process, Should-

be process & Could-be process 

3) Concluding the real causes with estimated confidence: 

1) Test of Hypothesis 

2) Normality test, 1 Sample-t-test, 2-Sample-t-test, 

One-Way ANOVA, & Chi-square test 

4) Conclude real causes through exploring relationship 

1) Simple Linear Regression 

2) Multiple Linear Regression 

5) Selecting the causes for high risk 

1) Process Failure Mode and Effect Analysis 

H. IMPROVE PHASE: 

 Act on confirmed real or root causes. 

1) Act on high-risk causes: 

 Process FMEA Follow-up 

2) Generating, Evaluating and Selecting Solutions: 

 Solutions Prioritization Matrix 

3) Implement Solutions: 

 Project Management Tools 

I. CONTROL, STANDARDISE AND INTEGRATE: 

Sustain the improved status. 

1) Confirm Improvements: 

a) Before-After: 

 Test of Hypothesis 

 Process Capability 

 Pareto Diagram 

 Control chart 

 Process Map 

b) Ensuring on-line control of improved status.: 

 Control chart- Online 

c) Establish Control Plan and hand over to the process 

owner.: 

 Control Plan 

d) Ensure on-line control of improved status.: 

 Document, Standardize & Integrate 

II. CONCLUSION: 

Six Sigma is the one of the most powerful management tools 

used to achieve process excellence. Six sigma methodology 

came into practice many years ago and it also gave many 

fruitful results till now. Now work is needed to be done for 

enhancing the six sigma methodologies and for improving 

different implementations in this methodology. The major 

area of focus should be on improving the overall management 

performance but not just on counting the defects. Six Sigma 

method even more attractive to different organizations that 

might have not started or fully implemented the Six Sigma 

method. 
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