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Population vs. Sample

· The sample summaries and represents the entire population.
· Randomly selected from the population.

· For sample: ([image: image6.png]


, S, S2,n) and for population (µ,σ, σ2,N)

· Industrial engineering students are a sample of IUG population.

Seven Tools of Quality

1. Cause and effect diagram

2. Run Chart.

3. Histogram.

4. Pareto diagram

5. Check sheet

6. Scatter diagram

7. Control charts ( For Variables:[image: image8.png]


, R, S and for attributes: p, c, np, u)

Variables and Attributes 
	Variables 
	Attributes 

	Record made of actual measured quality characteristics. 
	Record shows number of articles and number of failing to conform to any specified requirements. 

	Made on continuous scale 
	Involve counts of events or articles. 

	Control chart for :[image: image10.png]


, R, and S
	Control chart for : p, np, c, and u 

	Ex: Dimensions in mm  or temperatures, time
	Judge by visual examination (pass or fail) (Yes or No) shirt colors.


Defect and Defective

	Defect
	Defective

	Failure of part or article to conform to some one specification. 
	Fails to conform to specifications in some respect.

	Some characteristics of articles make it unsatisfactory for intended purpose. 
	The article is unsatisfactory with reference to its intended purpose.

	Nonconformity 
	Nonconforming


Common Cause and special cause of variation

· Common (non assignable) Cause: Stable, statistically in control, natural process. ( natural causes of variation) 
· Special (assignable) Cause: unstable, statistically out of control, unnatural process.
What is control chart?

A statistical tool used to distinguish between process variation resulting from common causes and variation resulting from special causes.

Why to use control chart?

· Monitor process variation over time

· Differentiate between special cause and common cause variation

· Assess effectiveness of changes

· Communicate process performance
What is Histogram?

The histogram is a summary graph showing a count of the data points falling in various range and display the distribution of a process data set.
How to construct a histogram?

A histogram can be constructed by segmenting the range of the data into equal sized bins (also called segments, groups or classes). For example, if your data ranges from 1.1 to 1.8, you could have equal bins of 0.1 consisting of 1 to 1.1, 1.2 to 1.3, 1.3 to 1.4, and so on.
The vertical axis of the histogram is labeled Frequency (the number of counts for each bin), and the horizontal axis of the histogram is labeled with the range of your response variable.
You then determine the number of data points that reside within each bin and construct the histogram. The bins size can be defined by the user, by some common rule, or by software methods (such as Minitab).
What is Pareto Chart?

A pareto chart is used to graphically summarize and display the relative importance of the differences between groups of data
How to construct a pareto chart?
A pareto chart can be constructed by segmenting the range of the data into groups (also called segments, bins or categories). For example, if your business was investigating the delay associated with processing credit card applications, you could group the data into the following categories:
· No signature

· Residential address not valid

· Non-legible handwriting

· Already a customer

· Other
The left-side vertical axis of the pareto chart is labeled Frequency (the number of counts for each category), the right-side vertical axis of the pareto chart is the cumulative percentage, and the horizontal axis of the pareto chart is labeled with the group names of your response variables. You then determine the number of data points that reside within each group and construct the pareto chart, but unlike the bar chart, the pareto chart is ordered in descending frequency magnitude. The groups are defined by the user
Example1.1

· Thread grinding a fitting for an aircraft hydraulic system.

· Pitch Diameter of threads was specified as 0.4037±0.0013in.

· Inspection of go and no-go thread ring gages. (For several days)

· Minimize gage wear( average value a little below the nominal dimension of 04037in.

· Every hour, 5 of the produced fittings were measured. (sample size =5)
Calculations:

Go to Excel.
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