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Lecture — 47
Seven QC Tools

Hello friends, you are most welcome to our ongoing Six Sigma journey and I hope you
are enjoying the learning of various topics; I can understand that we have gone through
many lectures and discussed variety of the topics. So, you need to keep revising them
frequently so that you can digest it properly, remember them and also you can apply.
Now, we are in the lecture 47; last lecture we talked about Taguchi concept illustrative

application. Today this particular lecture is about Seven QC Tools, Quality Control Tools.
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“If you do not know
how to ask the

Now, let us begin with a beautiful inspiration. If you do not know, how to ask the right
question you discover nothing and this is what is said by none other than the great

quality guru W. Edward Deming.

I will just share a small example. Many times at IIT students they come to me and then
they will say sir then they will stop. They will just then utter some other word sentence
and then they will stop. Now they would expect that without understanding what is their

question I would be able to help them, that never happens. So, I never open my mouth,



unless they put their question define their question properly and once it is done I think,

almost 70 percent of the problem is solved.

So, if you do not know how to ask the question, you are just say beating around the bush,
then you do not achieve anything you discover nothing. It is a very important in great

inside and that is why we are going through the various phases of DMAIC.
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RECAP

Where are we in our Six Sigma
Journey?

Now, we have gone through huge amount of quantum knowledge in this particular

course so far and it is a time to have a quick recap what we have studied so far and where

are we in our six sigma journey.
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So, let us see we are devoted week 1 and 2 on discussing quality fundamentals and key

concepts.
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QUALITY: FUNDAMENTALS AND KEY CONCEPTS

[Week 1 & 2]

Lecture 1: Brief overview of
the course

Course Structure, Course Caverage, Lecture Plan, Importance of six sigma,
Expectation from the Course

Lecture 2: Quality concepts

Dimensions of Quality, Role of various functions in the Organization towards

and definition Quality, Critical Challenges for Indian Organizations, Indian originations
reciplent of Quality Awards
Lecture 3: History of Milestones in Quality, Evolution of Concept of Six Sigma, Integration of Concept

continuous improvement

of Value with 5ix Sigma, Certification

Lecture 4: Six Sigma Principles
and Focus Areas (Part 1)

Six Sigma, Shift in Quality Paradigm, Difference between 3 Sigma and Six Sigma,
DPMO, Calculating sigma level

Lecture 5: Six Sigma Principles
and Focus Areas (Part 2)

Rolled Throughput Yield (RTY), Classic Yield, First Pass Yield (FPY), Hidden
Factory, Six Sigma roles and responsibilities

Lecture 6: Six Sigma
Applications

Indian organizations deing Six Sigma, Applications of six sigma in select Indian
organizations, Challenges faced by Indian Organizations, Six Sigma benefits
realized i

So in that week 1, we have talked about the overview of the course, quality concept,
definition, history of continuous improvement, various phases and six sigma principles

and focus areas part 1, part 2, six sigma application.
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Lecture 7: Quality Management:
Basics and Key Concepts

Imperatives of Quality, Learning Organization, TOM, Difference
between TQM and IS0

Lecture 8: Fundamentals of Total
Quality Management

TaM, Common messages from  Quality Gurus, Deming's Chain
Reaction, Quality Enablers, Seven basic tools of quality by Ishikawa,
Leadership

Lecture 9: Cost of quality

Quality Costs, Cost of Poor Quality (COPQ), Typical Poor Quality Costs,
Link between Quality and Profit

Lecture 10: Voice of customer

Types of customers, Types of consumer requirements, KANO Model,
Felationship between VOC and the quality of consumer experiences

Lecture 11: Quality Function
Deployment (QFD)

Concurrent engneering (CE), Linkage between QFD and CE, Steps in
achieving CUFD, Modes of QFD applications

Lecture 12: Management and
Planning Tools (Part 1)

Affinity diagrams (and Brainstorming), Tree diagrams, Process decision
program charts (PDPC)

Lecture 13: Management and
Planning Tools (Part 2)

Matrix Diagram, Prioritization Matrices, Activity Metwork Diagram,
Gantt Chart, Force Field Diagram, Benchmarking, PACE Prioritization
Matrix
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Week 2, we talked about basically quality management, TQM, cost of quality, voice of
customer, quality function deployment, management and planning tools and this we have

discussed in detail; management and planning tools in part 1 and part 2.
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DEFINE
[Week 3]
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Then, we started with the DMAIC cycle, and the first phase was the define we talked

about define phase in week 3.



(Refer Slide Time: 03:39)

Lecture 14: Six Sigma Six Sigma Project, Tools used in Six Sigma Projects, Voice of
Project Identification, Customer, Examples of CTS -CTQ, Project Metrics and Success
Selection and Definition | Criteria

Lecture 15: Project Project Charter, Elements of Project Charter, Criteria for Project
Charter and Monitoring | Monitoring, Steps of Monitoring System

Lecture 16: Process Parameters in a Process, Process Flow Metrics, Process Analysis
characteristics and Tools, Process Maps and Flow Charts, Value Stream Map,
analysis Spaghetti Diagram, Circle Diagram

Lecture 17: Process SIPOC, Process Components in SIPOC, Mapping the Process,
Mapping: SIPOC Steps to draw SIPOC
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And as a part of that, we have seen the project identification, definition, selection, project
charter and monitoring, process characteristic and analysis, process mapping using a very

important tool SIPOC.
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MEASURE
[Week 4 & 5]
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Then we entered into the measure phase week 4 and 5; and this week 4, basically we

talked about data collection.
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Lecture 18: Data Collection and | Variables and Measurement Scales, Data Collection Methods,
Summarization (Part 1) Population and Sampling

Lecture 19: Data Collectionand  |Need of data representation and summarization, Graphical
Summarization (Part 2) Methods, Histograms and Bar Chart, Frequency Distribution, Stem
and leaf plots, Box and Whisker Plots, Pareto Diagram

Lecture 20: Measurement Language of Measurement, Importance of Measurement. Gage
systems: Fundamentals RE&R and its impartance

Lecture 21: Measurement system | Properties of measurement systems, Bias and  Linearity.
analysis: Gauge RER study Measurement unit analysis. Gage RER studies

Lecture 22: Fundamentals of Basics of Statistics, Descriptive /s Inferential Statistics, Measures of
statistics Central Tendency and Dispersion, Shape of the Distribution,
Numerical Descriptive Measures for a Population, The Central Limit
Theorem, Random Variable

Lecture 23: Probability theory Basic concepts of Probability, Complementary Rule of Probability,
Conditional Probability, Mutually Exclusive Events, Probability
Distributions
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We divided it into two part, measurement system fundamental, measurement system

gauge R and R study, fundamentals of statistics, probability theory.
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Lecture 24: Process Meed of process capability analysis, Natural Process Limits, Specification Limits, Control

capability analysis: Key Limits, Natural Tolerance Limits, Short-term and Long-term process capability, Difference

Concepts between Process Performance Metrics and Process Capability Indices

Lecture 25: Process Process Capability and Capability Indices, Process Performance and Performance Indices,

capability analysis: Shert-term and Long-term Capabilities, Capability Related Assumptions, Conducting a

Measures and Indices Process Capability Study, Natural Process Limits and Specification Limits, Process
Parformance Metrics

Lecture 26: Process Steps to conduct process capability analysis in Minitab, Minitab Process Capability

capability analysis: Minitab | Analysis, Example with demanstration to use Minitab

Application

Lecture 27: Non-normal Process Capability Revisit, N li 1 ion of Non-Normal Data, Process

process capability analysis | Capability Analysis for Non-Normal Data, Minitab Application

And in week 5, we talked about process capability analysis, indices, process capability

analysis in mini tab and non normal process capability also with application in mini tab.
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Then we entered into the analyze phase. So, DMA we are going in a very very structured

manner so that, lifelong you will not have any difficulty in understanding the concepts of
sigma and applying this concept for the selected problem. So, analyse phase was covered

in week 6 and week 7.
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Statistical , Nl and Type | and Type Il Errors in
tasting: testing, General Steps in Testing, to
Testing: Approach 1: Critical Value; Approach 2: p-value; Approach 3: Confidence
Interval
Lscturs 29: Hypothesis Hypothesis testing for a Single Population Mean using - 2 statistic, t statistic, for
Testing: Single Population Test | Proportion
Lectura 30: hsi testing for g the difference between a) The means of two
Teiting: opulation Test ieng; b) The ions of two independ I ¢ The
wvariances of two independent populations by testing the ratio of the two variances; d)
Dependent (Related) Samples
{Same group bafore vs. after
Lecture 31: Hypothesis Minitab applications for a) Pocled-Variance t Test Example; b) Comparison of two
Testing: Two Populati { i
Minitab
Lectura 32: Correlationand | Correlation analysis, Predicting the value of & dependent variable based on an
ion Analysis variables, Evaluating the assumptions of regression analysis
Lecture 33: ion, Durbin-W, statistic, The t-test and F test, Pitfalls of regression
Analysis: Model Validation | analysis
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And week 6, basically we talked about, analysis through hypothesis testing, hypothesis

testing for 1 population, for 2 population and we had also seen for the convenience; how



this can be done in mini tab, correlation, correlation and regression analysis and model

validation of the regression analysis.
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Lecture 34: One-Way ANOVA | Purpose of ANOVA analysis, One-way ANOVA for testing differences
among the means of several populations, One-way ANOVA in Minitab

Lecture 35: Two-Way ANOVA | Purpose of Two-way ANOVA, Two-Way ANOVA (Factorial Design),
Two Way ANOVA in Minitab

Lecture 36: Multl-vari Need of Multivari Studies, Concept of Multivari Studies,
Analysis Construction & Interpretation of Multi-vari Charts, MINITAB Exposure:
Multi-vari Charts

Lecture 37: Failure Mode Need and Advantages of FMEA, Types of FMEA, Failure Mode, Risk
Effect Analysis (FMEA) Priority Number, Steps in FMEA, Risk Management and Risk
Mitigation

Week 7 we continued in the analysed phase and we talked about one way ANOVA, two
way ANOVA, multi vary analysis and failure mode effect analysis.
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IMPROVE
[Week 8 & 9]
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Then we entered into the improve face and week 8 and week 9 were devoted.
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Lecture 38: Introduction to History of DOE, DOE: Principles and Terminology, The
Design of Experiment strategy of experimentation, Guidelines for planning,
conducting and analyzing experiments

Lecture 39; Randomized Block [The randomized complete block design  (RCBD),
Design Randomized block design: Nustrative application, Latin
square design, Graeco-Latin square design

Lecture 40: Randomized Block | Minitab Application for Randomized Complete Block Design
Design: Minitab Application (RCBD)

Lecture 41: Factorial Design Principles of factorial design, Advantages of factorial
design, Statistical analysis of factorial design, Nlustrative
example of factorial design

Lecture 42: Factorial Design: Minitab Application of Factorial Design

Minitab Application
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So, week 8 say basically talked about introduction to DOE, randomised block design,
randomized block design, miniature application, factorial design with mini tab

application.
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Lecture 43: Fractional Factorial |Fractional Factorial Design: Key concepts, Alias
Design structures, Resolutions, One-half of 2 Design

Lecture 44: Fractional Factorial | Fractional Factorial Design: Minitab Application
Design: Minitab Application

Lecture 45: Taguchi Method: Key | Goal-Post Philosophy, Taguchi Method, Signal and

Concepts Noise, Taguchi's Parameter Design Steps
Lecture 46: Taguchi Method: Steps Involved in The Taguchi Process, Orthogonal
lllustrative Application Arrays, Orthogonal Array Selection Rules, [llustrative

Examples, Critigue on Taguchi Method, Outstanding
features of Taguchi Method

—
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Week 9, we focused on fractional factorial, fractional factorial in mini tab, Taguchi
method and illustrative example of the Taguchi method which be covered in the last
lecture. So, you can see that we have covered a huge amount of say quantum, in our

systematic journey of DMAIC.
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We will now discuss “Control” phase of DMAIC Six
Sigma Cycle in Week 10 & 11......
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And now, you will have a little feel of relaxation that we are now in the final phase of

our DMAIC cycle that is the control phase. So, week 10 and week 11 is devoted towards
the control phase of my DMAIC cycle.

(Refer Slide Time: 06:29)

Week 10 Week 11

+ Lecture 47: Seven QC Tocls * Lecture 54: Acceptance Sampling: Key
* Lecture 48; Statistical Process Control: Key Concepts
Concepts i
* Lecture 55: Design of Acceptance

* Lecture 49; Statistical Process Control: 5 b
Control Charts for Variables Sampling Plans for Attributes (Part 1)

* Lecture 50: Operating Characteristic (OC) * Lecture 56: Design of Acceptance

Curve for Variable Control charts Sampling Plans for Attributes (Part 2)
* Lecture 51; Statistical Process Control: -
Control Charts for Attributes * Lecture 57: Design of Acceptance

+ Lecture 52: Operating Characteristic (0C) Sampling Plans for Variables

Curve for Attribute Control charts + Lecture 58: Acceptance Sampling '

* Lecture 53: Statistical Process Control: I beati
Minitab Application Minitab Application

And as a part of this, I would like to discuss lecture 47 that is this lecture seven QC tool,

48 statistical process control key concepts, statistical process control for variables, then

operating characteristic curve for variable control charts, statistical process control for



attributes, then statistical operating characteristic curve for the attributes. Very

systematically the plan is drawn.

So, that you do not have any confusion and then the application of statistical process
control in mini tab. Week 11; Lecture 54 is about acceptance sampling key concepts; 55
design of acceptance sampling for attributes, it is a long topics. So, it is divided into part
1 and part 2, lecture 55 and 56. Then lecture 57, design of acceptance sampling for
variables and 58 acceptance sampling in mini tab. So, you can see that week 10 is totally
devoted on statistical process control and week 11 is acceptance sampling which is also a

part of statistical process control.

(Refer Slide Time: 07:43)

‘ERTE AN A ED

Concepts Covered:
CONCEPTS COVERED Q Need of QC approach
0 Benefits of QC approach

0 Seven QC Tools

So now we would like to cover in this particular lecture, need of QC approach, benefit of
QC approach and there are traditional seven QC tools. Couple of them we have already
discussed. But I would just like to have a quick revision because, usually any book if you

refer then it is a classical topic that, what are the seven QC tools.
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Problem Solving Problem Solvers

* How to Know that there is a| |* Self-negating/despairing type

problem? * “Someone else’s fault” type
+ Diagnostics? + Ostrich Type
* Analysis * QC Problem solving type

* Interpretation

@

So, let us see that problem solving and problem solver. And when I say, how to know

p—

that, there is a problem, diagnostic, analysis, interpretation it is about problem solving.
Now, when you just solver, you may have self negating or despairing type, you may
discuss and self negating approach you may have. Someone else fault types it is not my
fault, you will just try to get rid of that, then ostrich type and you can have QC problem
solving approach. So, obviously, we need the solver, which are scientifically design and
can really help me to avoid the conflict internal or external and convince the people for

the right cause of the problem.

So QC tool; basically, is a seven QC tool helps me to get hold on my situation problem in

scientific way and convince the people about the real cause of the problem.
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What is a QC approach?

* Views problems as “Opportunity “ for improvement
* Focuses on continuous improvement thru POCA

* Looks for quantification

* Looks for trends/past data to support

* Analysis in a group mode

* Implementation and again look for opportunities for improvement
L .U».M...‘..-m :

So, what is the QC approach? So, typically views problem as opportunity for

improvement very very important. Many a times in the life, personal or professional we
just try to avoid the problem, we just try to hide the problem, but QC approach says
consider the problem as an opportunity. Then focus is on continuous improvement
through PDCA; Plan Do Check Act, we have seen this cycle also, looks for
quantification, then looks for trends past data to support that what is happening and what
can happen in the future. Analysis in group mode; so nobody can blame. You are taking

the inputs from the people you are doing brainstorming so, it is a group based approach.

And implementation and again look for opportunities for improvement. So, it is a
complete PDCA cycle keep revising, keep checking, keep planning, doing, acting and

then you can reach to the six sigma level.
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Benefits of QC approach

+ Review activities & plans for future
+ Useful information to other groups/individuals

* Report constitutes a concise record of the activities-accumulative

experience
+ Encourages group's team spirit

+ Improves people’s ability to use the right QC tool for right purpose
So, there are various approaches as I mentioned that it basically helps you to get hold on

the situation and improve it continuously, and when you are involving the people it also

improves the moral participation of the employee.

(Refer Slide Time: 10:39)

Why use the Basic QC Tools ?

* Simple and easy to use tools
* Operated at the shop floor level

* Motivates quantitative orientation and helps in promoting

“MANAGEMENT-by-FACT and DATA”

So, simple and easy to use tools, motivates the people to go by MANAGEMENT-by-
FACT and DATA, not by Whims and Fancies, not by intuitions, let us have black and

white. So, let us try to separate it and let us try to convince the people for the real cause

of the problem.
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What are the seven QC Tools?

* Check sheet \/
* Histograms /
, flow or run chart)

* Stratification (alternat
* Pareto Diagrams
* Cause and Effect Diagfams

* Scatter Diagrams
+ Control Charts / . BNe W

So, what are the typical seven QC tools? So, you can see here that check sheet, it is a
very well known tool, histogram, then stratification, pareto diagram, cause and effect,

scatter diagram and control chart.

So, I will give you the brief idea of each of the tool and control chart, I will give you the
brief, but as you have seen we will discuss this particular topic in a greater detail and we

will see the design of control chart for variables as well as attributes.

(Refer Slide Time: 11:41)

Check sheet .
* The function of a check sheet is to present information in an \/
efficient, graphical format. b
s [
* This may be accomplished with a simple listing of items. 0

However, the utility of the check sheet may be significantly e,

enhanced, in some instances, by incorporating a depiction

of the system under analysis into the form.



So, with this say brief overview, let us try to study the tool quickly, because many of the
tools you know or we have discussed previously. So, check sheet is a very very simple
tool. Say you will find a check sheet hanging on the machine panel and let us say it is a
check sheet for cleaning, check sheet for maintenance. And then a person is only need to
check it out. You will find, if you visit airport then just back side of the door you will
find the cleaning schedule in check sheet. Similar way cleaning schedule is displayed in
the form of check sheet in hospitals. So, it is a very simple tool, to see that where the

process stand, what is the present progress and what is to be done, what is left over.

(Refer Slide Time: 12:37)

Sample Checksheets

Defect Type

LAssembly |1l — fl 2
2.Print Quality] i\ 7 13
3.0t Detal | 10

4.Edge Flaw | NI 22
5.Cosmetic L1111}

s/
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3
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]
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So, this is the benefit of check sheet which is a very simple tool to follow by even a very
very less knowledgeable person say unqualified person and you can also say put a tally
here and count the total, that how many times this is being checked, how many time this
is being cleaned. So, missing ring to tallies to print quality, so many 23 and then you will

get an idea; so, this is my check sheet.
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Histogram

»What is it?
+ A Histogram is a bar graph
+ usually used to present frequency data

#How does it Work?
+ Define Categories for Data
+ Collect Data, sort them into the categories
* Count the Data for each category
* Draw the Diagram. Each category finds its place on the x-Axis.
+ The bars will be as high as the value for the category

#What is its use?

+ Histograms provide an easy way to evaluate the distribution of Data over

different categories
Now, the second one is histogram, basically it is a kind of bar chart and bar graph and

. (L)\-nm-.]‘ o )

typically used to present the frequency data. So, define the categories for the data, sort
them out we have seen this in detail. And this provides an easy way to evaluate the
distribution of the data. So, we have seen that whenever say you try to analyse your
validity of your model regression or rather, your mini tab output will give you the
histogram, as well as normal probability plot. So, first end idea you can have the how my

data is distributed.
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Example: Histograms
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Take the failure rate of a machine over a
period of x weeks. Now Assign every week the
number of failures that occurred. Draw the
Histogram. Let the bar represent the weeks.
The height of the Bar on the y-axis is th
number of failures that occurred during tha
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So, this is what is histogram all about and just see these example; that my machine is
failing and over a period of x week I want to see. Suppose this is the maximum limit or
upper specification, lower specification within this the failure of machine, this is the
number of time machine has failed in a particular week, how the distribution is. I can at
least figure out that whether in a particular week or particular month or particular day
whatever may be the time window, something is really going worse or it is just a normal

phenomena.

(Refer Slide Time: 14:25)
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Interpretations

* When combined with the concept of the normal curve and the
knowledge of a particular process, the histogram becomes an effective,
practical working tool in the early stages of data analysis. A histogram
may be interpreted by asking three questions:

¢ How well is the histogram centered? The centering of the data provides

information on the process aim about some mean or nominal value.

So, the interpretations are three; basically, how well the histogram is centred? So,
centring of the data provides information, that whether my process is centred at or
nominal value or not. What is the spread? So it gives me the idea about the variability of

my data set and shape, it may be skewed.
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Interpretations

* How wide is the histogram? Looking at histogram width defines the

variability of the process about the aim.

* What is the shape of the histogram? Remember that the data is expected to
form a normal or bell-shaped curve. Any significant change or anomaly
usually indicates that there is something going on in the process, which is

causing the quality problem.

So, if my assumption about the normality is not valid, then my majority of the model
rather regression, my statistical analysis or my control chart everything based on the

normality assumption and if it is not valid then my analysis will lead to the wrong

conclusions.
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Limitations of Histograms

* Histograms are limited in their use due to the random order in
which samples are taken and lack of information about the state of

control of the process.

* Because samples are gathered without regard to order, the time-

dependent or time-related trends in the process are not captured.

@

There are certain limitations that you cannot do inferential statistics; obviously, you will

just get a bird’s eye view that, what is happening how my data is spreaded or is queued.
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Run Charts
#What is it?
) o Ot o Csomer Complaots
*Run Charts are representing change in
measurement over a sequence or time
#How does it Work? P
*Gather Data (/ —
*Organize Data
*Measurements (y) must be confronted
with time or sequence of the events.
Chart Data : U
sInterpreting Data
) R M ke Mg VR W e
#What is its use? —

*Determining Cyclic Events and there average
character

This is the run chart and you can say that, let us say this is the month, January, February,
March, April and so on, and this is the run chart for customer complaints. So, these are

basically the customer complaint.

What does it tell? It is a simple representation that there are 4 customer complaints in
January, there are 3, there are 6, there are 5, 5, 8, 2, 3 and again 3 and this is 4. So, itis a
very simple visual representation that helps me to understand that, how my customer
complaints are changing, whether a particular month here is really of importance or

critical. For example, the maximum number of complain you receive in June.

Now you can investigate that whether my people were on leave or my sales
representative or if it is a case of restaurant, waiters were different or some other reason
for prevailing or there was a heavy rush. So, you can figure out that why the number of
customer complaints were more. So, just gives you that how your data is placed with
respect to a time window and you can analyse with respect to say previous or succeeding

data.
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Run Charts

* Run charts (often known as line graphs outside the quality

management field) display process performance over time.

* Upward and downward trends, cycles, and large variations may

be spotted and investigated further.

* Also, an average line can be added to a run chart to clarify

movement of the data away from the average.

@

So, this is my run chart and displays the process performance over a period of time.

B
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Flow Charts
»What is it?

= Way of representing a Procedure using simple symbols and arrows

® A Flowcharts shows the activities in a process and the relationships between
them. Operations and Decisions can be represented

»How does it Work?

* Determine what Process or Procedure you want to represent.
® Start at a certain point and go then step by step using flow chart symbols
* Document the elements with titles. Let it close with an ending paint.

»\What is its use?

* AFlow chart lets a process or procedure be understood easily. It also
demonstrate the relationships between the elements.

N

You have another tool which you have used right from your schooling that is the
flowchart and typically it helps me to map the process, define the important junctures of

my process and also the decision points.
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Start - stop

Where the process
starts and ends

=

A symbol for action

steps.
The action is

spelled out in
the box
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So typically, if you want to indicate the start and stop, then this is the symbol you use if
you want to say action, so, some processing is going on or something is happening then
it is a box, then diamond it is about choice, decision making, arrow it connects the

various symbols and shows the flow.
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Flowcharts- The most common symbols

Diamond - A choice l/
between two or more

alternatives

Arrow - Connects two or
more symbols. The
diamond is the only symbol
that has more than two
arrows connected to it

So, this is what is my flowchart and you can just see the example flowchart, there is a
department 1 and there is operation 1 so, I have used this. There is inspection something

is happening, so, box. This is on point no or yes, whether you have to go for rework or



you will pass it, storage, operation and then it will go to department 3. So, this is a very

very simple understanding of my flowchart.
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Processing in Dept. 2
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And processing in department 2 can even be captured through a systematic flowchart.
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Pareto Charts
»What is it?

* A Pareto Chart is a Histogram
* A cumulative line

»How does it Work?

+ Similar like a Histogram

* First define categories, collect Data and sort them into the Categories. Count
the occurrences for each category.

* Now rank the categories starting with highest value,
* Draw cumulative points above all the bars and connect them into a line.

»What is its use?

+ Pareto Charts are used to apply the 80/20 rule of Joseph Juran which states
that 80% of the problems are the result of 20% of the problems. A Pareto
Chart can be used to identify that 20% root causes of problem.

And that will give the people workers a very simple and easy way to understand that how
the things are streamlined. Now, Pareto chart as we have learnt that it follows the 80-20
rule, and a renowned economist Pareto, gave this particular logic and he realised that 80

percent of the wealth of the world is in the hand of 20 percent of the people and only 20



percent is available for the 80 percent. So, he came to a conclusion that there is no point
in focusing on all the problems if you can figure out vital few, then the 20 percent can
really cause the 80 percent of the problem and rest 80 percent are only responsible for

the 20 percent of the problem.

(Refer Slide Time: 19:05)

Pareto Charts

+ Pareto charts are extremely useful because they can be used to identify

those factors that have the greatest cumulative effect on the system,

and thus screen out the less significant factors in an analysis. Ideally, this

allows the user to focus attention on a few important factors in a process.

+ They are created by plotting the cumulative frequencies of the relative
frequency data (event count data), in descending order. When this is
done, the most essential factors for the analysis are graphically apparent,

and in an orderly format.

So, this is what he has done and typically it identifies the factors that of the greatest

cumulative effect on the system.
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Pareto Charts Example

* A certain machine has different kinds of failures that occur. The
Maintenance department identifies these types of failures and counts
their occurrence over a period of 3 month. The Data is then added up.
The Failures are ranked by their occurrence values starting with the
most frequently occurring failure

+ A histogram is drawn with bars representing the types of failures.

Furthermore cumulative values are assigned to the failure types and

drawn into the diagram.

Now determine the point were the cumulative line crosses the 80%

mark. Concentrate of the failure types that lie left of this mark.

And I can represent my typical Pareto chart like this.
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So, you have this data arranged in the descending order and then you find the cumulative

frequency and then you try to see that at a particular 80 percent where it cuts. So, 80

percent say, it cuts at a particular point and all the problems below this are really of

importance because they contribute to 80 percent and I will focus on these problems first.
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Scatter Diagrams

»What is it?

+ Statistical tool showing a trend in a series of values,
»How does it Work?

+ Draw graph with value points
+ Draw trend line: m*x+a
+ Calculate m value
+ Calculate a value
+ Calculate points for trend line.

»What is its use?

+ Demonstrating correlations between values and showing trends for v

So, this we have previously also seen with the example. The another is scatter plot and

we had seen in correlation analysis also that there is some scatterness in the data and you

try to capture this or you try to find out a best fit line or correlation.



So, scattered plot basically says that, how my data is distributed, how my data is
scattered with respect to maybe variable X and variable Y in the space and can I fit some
best fit line, y is equal to mx plus a. So, this shows the trends over a period of time
suppose it’s a productivity and suppose X is the time and Y is my productivity then I can

say that how my productivity is increasing with respect to time.

(Refer Slide Time: 20:45)

Scatter Diagrams

Interpretations

* If the points cluster in a band running from
lower left to upper right, there is a positive | "

Depedn Vit W Nepte Comebtion

correlation (if x increases, y increases). e "

* If the points cluster in a band from upper left i
to lower right, there is a negative correlation —
(if x increases, y decreases).

* If it is hard to see where you would draw a Lo
line, and if the points show no significant
clustering, there is probably no correlation.

So, this is about the scattered plot, you can refer couple of examples.
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Cause and Effect Diagrams

»What is it?
* It's a diagram that demonstrates the relationship between Effects and the
categories of their causes
+ The Arrangement of the Diagram lets it look like a fishbone it is therefor also
called fish-bone diagram
~How does it Work?
* Determine the Effect or Problem you would like to examine
+ Categorize the possible causes find subcategories
+ Describe the possible causes



Cause and effect we all know that this is the most important approach for conducting the
initial brainstorming exercise and identifying all the possible causes that can lead to a
particular effect. So, it is also called (Refer Time: 21:06) diagram, fishbone diagram and

cause and effect.
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Cause and Effect Diagrams

»What is its use?
* Enables a team to focus on the content of a problem
* Creates a snapshot of collective knowledge and consensus of a team; builds
support for solutions
+ Focuses the team on causes, not symptoms

* |t is an effective tool that allows people to easily see the relationship
between factors to study processes, situations, and for planning.

[Ti g i «.-;..3 g
So typically, your cause and effect diagram enables the team to focus on content of the

problem, find out the causes and symptoms and allows the people to easily see the

relationship.

(Refer Slide Time: 21:21)




So, just see this there is a problem with the edge flows in manufacturing process, there
could be machine related problem like timing, stamping, moulding, there could be
operators training, supervision, moral, material, specification, colour of the material,
base variation and there could be problem with the methods. So, you have the effect, you
have the causes; causes are further separated as the main causes and within the main

cause you have the branches which are your sub causes.

(Refer Slide Time: 21:55)
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v'The primary branch represents the effect (the quality characteristic that is
intended to be improved and controlled) and is typically labelled on the right

side of the diagram.

v'Each major branch of the diagram correspands to a major cause (or class of

causes) that directly relates to the effect.
¥'Minor branches correspond to more detailed causal factors.

¥'This type of diagram is useful in any analysis, as it illustrates the relationship

between cause and effect in a rational manner.

So, this is what I have just written here.
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Control Charts

» What is it?
— Statistical tool, showing whether a process is in control or not
# How does 1t Work?
~ Define Upper limit, lower limit and Center line
— Draw Chart.
— Gather values and draw them into chart
¥ What is its use?
~ Taking samples of a process and detect possibility of process being out of control
# Control Charts
= Run charts turn into control charts
- One of the single most effective quality control devices for managers and

[@

Now, coming to the last tool in my seven QC list; so, the 7th tool which is the most

important and widely used tool on which we will devote couple of lectures in detail and
that is the control chart. So, all other tool can also help you to control my quality or get
hold on my problem, but control chart because they are statistically driven it is really a
scientific tool to achieve better control on my processes and take the corrective action at
the right time. So, it works with the upper limit, upper control limit, lower limit and
central line and the moment you see that your point is going outside the control line just I
am giving you a brief then there is an indication that something is going wrong and you

may think about a corrective action.
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Control Charts

* Periodic tracking of a process
+ Common types
— X bar, R or range, p or percent nonconforming

* Elements of a control chart
— upper cont;yﬁnit @( the highest value a process should
produce
— central line (X bar), the average value of consecutive samples
- lower contral limit [LC:L/he lowest value a process should

produce

So, there are different types of control charts for variables and attributes. For variables X
bar and R chart or X bar and S chart or sigma chart for attributes you have p chart, you
have ¢ chart, you have np chart, you have u chart. So we will see, how to construct the
control chart how to design them and what is the purpose of each particular chart in the
subsequent lectures. And typically, it sets the lower control limit, upper control limit,
lower control limit and central line. This remains same for all the control charts
irrespective of their nature for attribute or variable and we can have the idea about the

process control.
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Control chart

@Ciﬂl cause Common cause
Upper
control Jimits R 1_/

i}

=

Average

Lower
control limits

JL -
L"'_ﬁm)le process Unstable process




So, just see this that, this is my upper control limit, how to determine. We will see, lower
control limit, you can see that up this there is a stable process, these are some of the
special causes. You may say that there is something unstability, but these are the common
causes. So, whenever you see that the randomness is within this particular limits, this is
just because of chance cause, random, common you cannot avoid it any process will
have some variability. For example, if you measure your blood pressure in the morning

maybe you get fantastic reading 110 and 80.

But, if you measure it in the afternoon it may be 120 and 80 or 85 and if you measure it
in the evening when you are extremely tired it may be little higher 130 and 90. So, it is
ok, it is all well within the range and it is acceptable. So, so long this variations are well
within this limit, they are acceptable. There are some special cases when if some typical
trend prevails, then that is an indication of some abnormality assignable cause that we
will see in detail letter on. But, just for the simplicity we assume that if the point is
falling outside the control limit there is a concern and there could be and assignable

cause prevailing if it is all within the control limit I need not to worry.
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Summary

- Seven Q.C. Tools

1- Provide Training in Thinking
2- Raise People's Problem Solving Confidence
3- Increase People’s Ability to Predict Future Events

1- Express verbal data diagrammatically
2- Make information visible

3- Organize information intelligibly

4- Clarify overall picture and fine details
5- Get more people involved

So, there are benefits of control QC tools, it provides training in thinking remember.

When you execute this, it triggers your thinking how to think in a more scientific way,
rigorous way, directional way, raise peoples problem solving confidence. You stand with

the data, you stand with the trend, you stand with the facts and then you have better



confidence in your results and recommendations and you can also convince the other
people and top management. Increase people ability to predict future events. So, you are
not only struggling with day to day life, but you can say that what will happen down the

line.

So, you must have seen the insurance company they are asking that, are you a smoker, do
you have diabetes, do you have blood pressure, do you have you gone through some
critical surgery; if yes then you will find that they will raise the premium. Because they
have some standardised table available that if you have this problem and if you are a
smoker then what is the risk to your life and then they can better predict the

consequences that may occur in the future.

So, these are the couple of benefits of the seven QC tools and there are various roles
seven QC tools that it express verbal data diagrammatically, information visible,
organised information intelligibly and clarify overall picture and got get more people

involved.

(Refer Slide Time: 26:59)

/ Progress Check!!!

F:
F

Determine which of the seven basic quality

control tools would be most effective for each

\

\\\_. situation.

So, progress check determine which of the seven basic QC tool would be most effective

for each situation. I want to put you in little bit thinking process.
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Quality Tools - Case # 1
y \

' The Value Furniture Company is having problems with customer
orders. Within the last month, several orders were filled
incorrectly, and five customers have complained that they never
received their furniture. As a manager of the company, you have
decided to examine the customer order process to determine
ways in which the process could be improved. Which of the seven
quality control tools would be best suited for identifying steps in a

\ process that need improvement?

@

Let us say this is case 1 and is like this. The value future company; furniture company is

having problems with customer orders. Within the last month several orders where failed
in correctly and five customers have complained that they never received that furniture.
So, as a manager of the company you have decided to examine the customer order

process to determine ways in which the process could be improved.
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Quality Tools - Case # 2

y .

' You are a new quality engineer for a machine parts distributor.
Management tells you that the factory has not produced the normal
amount of parts during the last past quarter, They would like for you
to determine whether there is a specific problem causing the
decreased numbers over the past quarter, or if the part-making
process needs to be modified. You have access to past production
data for use in your analysis. Which quality control tool would be

 ideal for this situation?

|

So, which of the seven QC tool would be most appropriate and what kind of steps would

you like to follow to address this problem.



Let us see the case 2. You are a new quality engineer for a machine parts distribution and
management tells you that the factory has not produce the normal amount of parts during
the last say past quarter. So, they would like for you to determine whether there is a
specific problem causing the decreased number of say over the past quarter production or
if the part-making process needs to be say upgraded updated or modified. You have to
access to pass production data for use in analysis, in your analysis and which quality
control tool you would like to use to propose an amicable, reasonable practical solution

to the management.
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. How the quality tools can help to improve the overall systems

productivity?

2. Two variables, x and vy, are related. Variable x increases or
decreases with y. Which tools could best be used to graphically

show this relationship?

3. Which tools would be most appropriate for collecting data to

study the symptoms of a problem?

So, think it. How the quality tools can help to improve the overall systems productivity?
Two variables x and y are related. Variable x increases or decreases with y. Which tool
could be or tools could be based used to graphically show this relationship? Which tools
would be most appropriate for collecting data to study the symptoms of the problem? So,

just try to introspect and that would help you to digest the concepts better.
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So, these are the references you can definitely refer.
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+ Quality control tools are used to monitor the overall
operation and continuous process improvement.

#* The Seven Basic Tools of Quality is a designation given
to a fixed set of graphical techniques identified as

being most helpful in troubleshooting issues related

Immﬂ?l

And quality control tools as I mentioned provide a directional way to attack on your

to quality.

problem and convince the people for your recommendations.

So, thank you very much for your interest in learning seven QC tools. I hope this video
would have help you to appreciate the importance of these tools. We will do the detailed
analysis and develop a greater understanding on various quality control charts in the

subsequent lectures till that time keep revising be with me enjoy.



