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Lean Six Sigma is a Business Process and Quality Excellence approach that aims at reducing the product defects, process variation, and operational wastes.

It combines Lean Management and Six Sigma with an overall aim to increase the business efficiency, effectiveness, and productivity.

Lean Six Sigma is a fact based and data driven approach and Statistics is right at its very core.

Statistics has always been a demanding and strenuous subject to many, if not to almost everybody; which has often made the Lean Six Sigma project execution challenging and less appealing in spite of the business process improvement potential.

Historically there have been tools like spreadsheets, software, and even programming languages to solve this problem.  

However, those tools introduced their own set of challenges.

Either the spreadsheet formulas were found to be complex, or the software were found to be confusing and cumbersome, or the programming languages were found to be complicated.

Overall, the tools were far from simple or easy solutions for Statistical calculations that were needed to be performed during Lean Six Sigma project execution.  

Having said that, the world as a whole is experiencing the Artificial Intelligence (AI) revolution. AI is touching and impacting almost every field, every industry. 

Right from self-driven cars to implanting chips in the human brain for enabling sight, speech, and vision, AI is finding its place and creating a positive impact everywhere. 

Generative AI (Gen AI) is one of the AI technologies that is at the forefront of this AI revolution.

With Gen AI you simply state what you want in a natural language like English, and the machine will interpret your words and execute them as a command.

With Gen AI it is now possible to generate images, video clips, and articles just by stating what you want in plain English prompts.

Now, there have been talks the world over of implementing AI in Lean Six Sigma, given the potential of AI in particular Gen AI.

However, they have just been talks that is until now.

NinthSigma is the Gen AI based software the Quality world has been waiting for as the solution for simplifying the complex Statistical part of the Lean Six Sigma project execution. 

And it does it so well that typing in the prompt, executing the command, and getting the results, happens in just a few seconds.

NinthSigma takes away the pain everyone has had experienced with statistical solutions like the spread sheets, software, and programming languages.

It simplifies the Lean Six Sigma Statistical operations drastically.

All you need to do is enter a very straight forward prompt (think of it as a command) in pure natural English language to perform a statistical operation and viola NinthSigma does it for you within seconds. 

And that's not all, the team of NinthSigma which primarily consists of Lean Six Sigma Industry experts have gone a step ahead by even simplifying the prompts needed to perform the statistical operations.

The Natural Language Prompts that NinthSigma implements, actually make sense, are logically relevant, and easy to remember.

NinthSigma covers all the relevant Statistical Features required to execute a Lean Six Sigma project.

It is a simple, straightforward, Intuitive, and user-friendly statistical solution.

It can be accessed from any machine over the internet without the need for single machine installations (which most other statistical software do need).

And, the most amazing part of NinthSigma is that it is not for profit, but purely for quality initiative - Finally Quality is Free.

And it offers absolute freedom from Monthly or Annual Paid Plans, Subscriptions or even Registrations.

This series of books “Statistics for Lean Six Sigma Simplified with GEN AI” will not only introduce you to the magic of NinthSigma, but will also actually teach you all the relevant Statistical Operations required to execute a Lean Six Sigma project.

It will super simplify all the Statistical operations and functions relevant to the Lean Six Sigma project execution for you.

We are sure you will not only start getting comfortable with all the Statistics involved, you will actually start enjoying performing all the statistical operations once you experience the power of Gen AI and NinthSigma.  


-  Sumeet Savant, Founder Director NinthSigma.
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Introduction to Stability Analysis
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Stability Analysis consists of primarily assessing whether a process is stable, reliable and predictable. 

A stable process is one which consistently behaves or performs in the same manner over time i.e. it produces similar outputs under similar conditions.

A reliable process is one which is not only stable, but also accurate and dependable i.e. it produces the desired outcomes, minimizing errors and failures.

A predictable process is one which is not only stable and reliable, but also has a high degree of certainty i.e. it behaves or preforms in a manner that can be anticipated and modeled accurately based on past performance and established patterns.

Stability is a prerequisite for reliability, and reliability, in turn, is necessary for predictability.

Stability, reliability and predictability are a prerequisite for capability analysis; there is absolutely no point in performing capability analysis unless the process is stable, reliable and predictable.

At a high level there are two types of variation as follows:


	Common Cause Variation is the inherent and unavoidable variation in a stable process that are caused by factors within the process itself. Though it is consistent and predictable over time, it is difficult to eliminate completely. For example: Normal wear and tear on machinery.

	Special Cause Variation is the is the unpredictable and sporadic variation in a process that are caused by specific, identifiable factors outside the normal process. Though it leads to significant deviations from the expected average, it can be addressed through corrective actions. For example: Machine breakdowns.



Stability can be assessed if a process consistently produces outputs within expected limits over time.

Stability analysis assesses whether a process consistently produces outputs within expected limits over time, indicating predictable and reliable performance. 

A stable process, also known as a process in statistical control, exhibits variation only from common causes and is predictable. 

If special causes of variation are present, the process is considered unstable. 

This analysis is crucial for process improvement as it determines if a process is ready for capability analysis and further optimization.

A stable process is a prerequisite for a capable process; it means a process must be stable before it can be assessed for its ability to perform within customer specifications or meet targets.

One of the most important and powerful tool use in stability analysis is the control chart.

Control charts are a Statistical Process Control (SPC) tool used to monitor a process over time and determine if it is stable or not. 

Control charts make use of the upper and lower control limits to track data points and help distinguish between common cause and special cause process variation. 

Control chart is made up of the following important elements:


	Central Line (CL) represents the average or target value of the process being monitored and is calculated from historical data and serves as a benchmark for evaluating process performance.

	Upper Control Limit (UCL) is a horizontal line typically set at 3 standard deviations above the central line, with data points exceeding the UCL indicating that the process may be out of control and require investigation. 

	Lower Control Limit (LCL) is a horizontal line typically set at 3 standard deviations below the central line, with data points falling below the LCL indicating that the process may be out of control and require investigation. 

	Data Points are the individual measurements or statistics (like means, ranges, or proportions) that are plotted on the chart over time and visually represent the process's behaviour and allow for identification of trends and patterns.



Following Figure depicts the structure of a Control Chart for better understanding,
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Control charts are broadly divided into two types based on the data types; they are:


	Continuous control chart.

	Discrete control chart.



The most often used continuous control charts are:


	I Control Chart.

	MR Control Chart.

	IMR Control Chart.

	X Bar Control Chart.

	R Control Chart.

	S Control Chart.

	XR Control Chart.

	XS Control Chart.



The most often used discrete control charts are:


	C Control Chart.

	U Control Chart.

	P Control Chart.

	NP Control Chart.



Apart from these most often used control charts, there are also advanced control charts as follows:


	CUSUM Control Chart.

	EWMA Control Chart.

	Laney P Control Chart.

	Laney U Control Chart.

	G Control Chart.

	T Control Chart.

	Levey Jennings Control Chart.



Control charts make use of certain rules to identify whether a process is out of statistical control, indicating the presence of special cause variation. 

These rules help determine if observed data patterns suggest a process shift or instability, requiring investigation and potential corrective action.

The most common control chart rules are as follows, if the process data on a control chart follow all the rules, it indicates the process is perfectly in control:


	No data point beyond UCL or LCL.

	Nine (or more) points in a row are not on the same side of the CL.

	Six (or more) points in a row are not continually increasing (or decreasing).

	Fourteen (or more) points in a row do not alternate in direction, increasing then decreasing.

	Two (or three) out of three points in a row are not more than 2 standard deviations from the CL in the same direction.

	Four (or five) out of five points in a row are not more than 1 standard deviation from the CL in the same direction.

	Fifteen points in a row are not within 1 standard deviation of the CL on either side of the CL.

	Eight points in a row exist, but they also do exist within 1 standard deviation of the CL, and the points are in both directions from the CL.
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