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ABSTRACT

​ Statistical quality characteristics of the components are determined process can be selected

for manufacture of the components. In mass production, products are assembled using parts

or components manufactured or processed on different process or machines. This requires

complete interchangeability of parts while assembling them, on the other hand, there will

always be variations in the quality characteristics [length, weight, thickness etc.] because of

the inherit variability introduced by the machines, tools, raw materials and operators. The

presence of unavoidable variation and the necessity of interchangeability require that some

limits be specified for the variation for any quality characteristic.

​ A statistical control and loss minimization approach is a way of using statistical methods to

minimize the total cost of quality including the cost of the defects and cost of controlling the

process. this approach involves setting quality standards, collecting data on product or

services characteristics, analyzing the data to detect problems and then correcting these

problems. This approach also helps organization achieve the highest possible quality at the

lowest possible cost.

​ The need of Statistical quality control in product and services cannot be over emphasized,

as it helps in the improvement of manufacturing process to meet customer satisfaction.
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​ CHAPTER ONE
​ 1.0. INTRODUCTION

There has always been a great deal of attention for the quantity of manufactured

products and services, in the current world of continually, increasing global

completion and high demand for quality product and services. It is imperative for all

manufacturing and serving companies to improve the quality of their products and

services in the most economical way which allow for full customer satisfaction.

​ 1.1 Background of the study

Quality of design are the result of deliberate engineering and management decisions

which the manufacturer or supplier are intending to offer to the end users.

​ Quality control emphasizes testing of products to uncover defects and reporting of

such defects to management to make the decision to allow or release products,

whereas Quality Assurance (QA) is a way of preventing defects in manufactured

products and avoiding problems when solutions or services to end users.

​ 1.2 Significance of Satisfactorily Quality Control

1. ​ It helps to show the importance of statistical techniques.

2. ​ It shows the relevance of statistical quality has to play in the production of

finished goods.

3. ​ It shows the capacity of conformation to specification of the process.

4. ​ It helps in the improvement in manufacturing process to meet customer

satisfaction.

​ 1.3 Objective of the Study

The objective of the study is drawn from the need to have quality control in product of

Nigeria industries.

​ 1.4 Scope of the Study



This study endeavors to give insight to the importance of statistical control process in

manufacturing products while focusing on data collect by a firm on cost and

expenditure.

​ 1.5. Definitions of Terms

 ​ Statistical Process Control (SPC): Statistical Process Control is a statistical

tool that involves inspecting a random sample of the output from a process and

deciding whether the process is producing products with characteristics that fall

within a predetermined range.

 ​ Acceptance Sampling (AS): Acceptance Sampling Technique where a random

sample is taken from a lot and upon the results of the sample taken, the lot will

either be rejected or be accepted.

 ​ Lower Control Limit (LCL): The lower control limit is the minimum acceptable

variation from the mean for a process that is a state of control.

 ​ Quality Control (QC): Quality is one of the main important aspects that are

used to assess cost of efficiency of any produce.

 ​ Range: It is the difference between the maximum and the minimum.

 ​ Standard Deviation (SD): This measures the amount of data dispersion around

the mean.

 ​ Control Chart: This Chart serves to defect special cause of variation. This chart

has control limit lines at the center, top and button levels, sample data are plotted

in dots on the charts to evaluate process situation and trends.

 ​ Histogram: This diagram graphically displays, a set of frequency data in bar

graphs and enables evaluators to determine problems by checking the dispersion,

center values and the nature of dispersion.



 ​ Quality Assurance (QA): IT refers to the planned and systematic activities

implemented in a quality system, so that quality requirements for a product or

service are fulfilled.

 ​ Process Capability Index (PCI): This is a measure of how well a process is able

to meet the specifications or requirements of a product or service.

 ​ Six Sigma (SS): This is a quality management method that aims to reduce

defects in a process by improving its capability and reducing its variation.

 ​ Process Capability (PC): This is a measure of how well a process is able to

produce products or service that meet the specification or requirements. A higher

process capability means the process is more capable of meeting the specification.

 ​ Statistical Variation (SA): This is the difference between the actual output of a

process and the target output.

 ​ Root Cause Analysis (RCA): This is a method of identifying and eliminating

the underlying causes of a problem, rather than just treating symptoms.

 ​ Process Capability Studies (PCS): These are used to determine whether a

process is capable of producing products or service that meet the specification.

 ​ Upper Control Limit (UCL): the upper control limit helps to identify when

process is out of control.

 ​ Center Line (CL): The upper control limit helps to identify when a process is

out of control.

 ​ Average Run Length (ARL): This is a measure of how long it takes to detect a

process shift on a control chart.

 ​ Process Mean (PM): This is a measure of the average value of all the data

points in a process.



​ CHAPTER TWO

LITERATURE REVIEW

​ 2.0. Introduction

2.1. Review of Statistical Quality Control

2.2. Quality Control Procedure for Variable Data

2.3. Establishing Control Charts

2.4. Exponentially Weighed Moving Average Control Charts (EWMA) and the use of the

EWMA Chart

2.5. The Shewhart Control Chart

2.6. The Shewhart Control Chart on S

2.7. The Shewhart \bar{X} and R Chart

2.8. The R Chart

2.9. Cumulative Sum [SUSUM] Control Chart

​ 2.0 Introduction

This chapter reviews literature related to quality control. It reviews the meaning and

history of statistical quality control and also many authors in the field of quality

control.

2.1. Literature Review

The history of Quality Control is fascinating, it really started to take off in the early

20th century, with the work of the people like Walter Shewart, and Edwards Deming

etc. They developed statistical methods for quality control that are still used today.

​ ​ Quality is the main focus of every company, owing the fact that it existence

depends on the continuity of these quality products over time, and the ever



competitive market should be enough reason to maintain the standards of products,

that is where the need of quality management comes in.

​ According to Joseph M. Juran defined Statistical Control as satisfying customer's

requirements to fitness for use. He believed that Quality Control was not just about

meeting the needs of the customer. He also believed that Quality Control should be

built into products from the beginning, rather than being inspected in after the fact.

Juran was a Quality Control Pioneer who worked in the manufacturing industry for

many years. He developed the concept of the "Juran Trilogy", which consists of the

three components (i) Quality Planning (ii) Quality Control (iii) Quality Improvement.

These three components work together to create a cycle of continuous improvement

"Juran on Quality by Design".

​ Standard Organization (2009) defined Quality control as a procedure or set of

procedures intended to ensure that a manufactured product or performed service

adhere to a define set of a quality criteria or meet the requirement of the client or

customer.

​ Harriet Black Nembhard (2001) defined Statistical Control as a stable random

variation about a target value that is produced by some common cause.

​ Investor World (2009) defined Quality Control as a step taken to make sure a

company's product or service are of sufficient quality also called Quality Assurance

(QS).

​ ​ Springer refers to Statistical Quality Control as the application of statistical

method to monitor and evaluate system trend to determine whether changing Key

Input Variable (KIV) setting is appropriate.



​ Feigenbaum (2002 - 2004) defined Quality Control as "an effective system for

coordinating the quality maintenance and quality improvement effect of the various

groups in an organization so as to enable production at the most economic level which

allows for full customer satisfaction".

​ The Concise Oxford Dictionary defined Quality Control as a degree of excellence,

the ISO standard 8402 defines it as the totality of features and characteristics of a

product or service that bear on its ability to satisfy, or implied needs.

​ Defoe and Juran (2010) defines Quality as fitness of purpose.

​ Conferment to requirement. Croshy (1979) statistic quality control over view see

statistical quality to use when a process is working correctly and when it is not rom

this point of view, quality control begins wash product design and planning where

attributes of the product or service are determined and specified and countries through

product production or service operation until feedback from the final consumer is

lopped backed through the institution, for product important. It is implied that

departments, workers' processes for producing a quality product or service.

​ Crotsch and Davis (2010) defines Quality Control as a dynamic state associated

with products, services, people, processes and environment that meet or exceeds

expectation and helps produce superior value.

​ ​ Shewhart (1931) argues that there are two aspects of quality, the objective

concept of quality resulting in quantitative measureable physical characteristics,

which are independent of the second which is subjective aspect of quality which has

to do with what we think, feel or sense.



​ Shewhart recognizes that it is necessary to establish standards of quality in a

quantitative (objective) manner.

​ Shewhart reported that bringing a process into a state of statistical control, where

there is only change -cause (common cause) variation, and keeping it in control was

needed to reduce waste and improve quality. www.ncbi-n/m.nih.gov, through the use

of statistical techniques and tools, University of California, Berkeley.

​ Statistical Quality Control is a method for monitoring the performances of a

process or system in order to detect and eliminate any sources of error variability,

Carnegie Mellon University.

​ Statistical Quality Control is a process for analyzing data to improve the quality of

products and service, University of Minnesota.

​ Statistical Quality Control is the application of statistical control of products and

processes in order to achieve and maintain consistent quality, Wiley.

​ Statistical Quality Control is the application of statistical methods to the control of

quality in products and processes, McGraw-Hill Education.

​ Statistical Quality Control is a methodology for assessing, analyzing and improving

the quality of products and processes, Encyclopedia of Information.

​ ​ Statistical Quality Control is a systematic approach to monitoring, evaluating and

improving the quality of products and processes, Encyclopedia of Management.

​ Statistical Quality Control is a set of techniques used to measure, monitor, and

improve the quality of products and processes, Encyclopedia of Statistical Sciences.



​ Statistical Quality Control is a set of statistical methods used to evaluate and

improve the quality of products and process, Oxford Dictionary of Statistics.

​ Statistical Quality Control is a set of techniques and tools used to measure and

improve the quality of products and processes, Cambridge Dictionary of Statistics.

​ Statistical Quality Control is a methodology that uses statistical methods to ensure

the quality of products and processes, Oxford Journal of Statistical Education.

​ Statistical Quality Control is the application of statistical tools and techniques to

ensure that products and processes conform to requirements and specification. Philip

B.

​ Statistical Quality Control is the use of statistics to monitor, control and improve

the quality of products and processes, Genichu Taguchi.

​ Statistical Quality Control is a systematic approach to achieving and maintaining a

level of quality of by measuring and analyzing results, identifying problems, and

implementing solution, National Institute of Standard and Technology.

​ ​ "Statistical Quality Control is a method of monitoring and improving quality by

using statistical techniques to evaluate and improve process, products, and service,

American Society for Quality".

​ Statistical Quality Control is the application of statistical methods to the monitoring

and control of processes in order to ensure the quality of products and services,

Bureau of Labour Statistics.



​ Statistical Quality Control is a set of tools and techniques used to monitor and

improve the quality of a process or product by collecting and analyzing data,

International Organization for Standardization.

​ Statistical Quality Control is the application of statistical methods to the analysis,

evaluation and improvement of processes and products, American Statistical

Association.

​ Statistical Quality Control is the use of statistics to measure and monitor quality, as

well as to identify problems and improve processes, Encyclopedia Britannica.

​ Statistical Quality Control is a discipline that involves the application of statistical

tools to measure and improve quality, National Institute of Technology.

​ Statistical Quality Control is a methodology for monitoring and controlling the

quality of a product or service.

​ According to Jurdan and Gryna (1988), Quality is perceived as "Fitness for use",

different usages of a product will result in different requirements with regards to the

product.

​ ​ Crosby (1979), defined Quality as "conformance to requirement", a product that

is produced in conformance with specifications that are popular with customers in

ranked as high quality product.

​ Okumoka (1994), defined Quality Control as a technique of verification and

maintenance of a desired level of customer's requirements and satisfaction by

carefully planning and application of correction at places where deviations occur



before they become frequent and noticeable as this could lead to material and labour

wastage.

​ Thirkettle (1962), defined Quality Control as a method of estimating the quality of

the who i.e from the quality of a sample taken from the whole.

​ Illersee (1994) described Statistical Quality Control as a simple application of the

theory based on the normal curve. According to him, modern mass production

techniques involves ensuring that each or other physical properties are within ideal

standard. Illersee explains further that it is far more economical to try to check any

fault in the production process at the earliest possible moment in theory, the product

can be checked when it comes from the machine but at this stage, the damage may

have been done.

​ Statistical quality control is a systematic approach to the monitoring and control of

the quality of products and process, quality progress.

​ Statistical quality control is a set of tools, techniques and concepts that enables us

to measure and monitor the action when needed, six sigma.

2.2. Quality Control Procedure for Variable Data

​ In all production process, we aim to monitor extent to which the products meet

specifications. However, there are two problems of product quality, i.e

​ i. Excessive variability and target specification

ii. Duration from target specification.

​ In early phases of development production process, design experiments are mostly

used to optimize the two quality characteristics, the method provided in quality



control are on-line or in-process quality control procedures to monitor an on-going

production process.

​ Extraction of samples of a certain size from an on-going production is the approach

used on the line quality control, we then create line charts of emerges in those lines, or

if sample fall outside pre-specified limits, then use declare the process to be one of

control and take action to find the cause of the problem, control charts are methods of

statistical process content (Harrison et al). they enable the content of variation rather

than attempting to control each individual variation.

​ The Statistical Control Chart can be defined as statistical tool used to detect

excessive process variability due to specific assignable causes that can be corrected. It

serves to determine whether a process is in state of statistical control, that is expected

based on the natural statistical variability of the process.

2.3 Establishing Control Charts

​ One could arbitrarily determine when to declare a process out of control charts,

outside UCL range. It is a common practice to apply statistical principles to do so, the

method for constructing the upper and lower control limits is a straight forward

application of the principles described. Without going into details regarding the

derivation of the formula, we know that the distribution of individual data points or

measurement. Over the square root of n (the sample sign) i.e

It follows that approximately 95% of the sample means will fall within the limits.

This interval is defined by



In practice, it is common place to replace the 1.96 with 3 (so that the interval will

include approximately 99% of the single means) and to define the upper and lower

control limit as plus and minus 3 sigma limits. i.e \pm 3, limits respectively.

​ Generally, the principles for establishing control limits just described applies to all

control. For example, the standard deviation, we estimated the expected variability of

the respective characteristics in sample of the size we are about to take. Those

estimates are then use to establish the control limits on the charts.

​ 2.4 Exponentially Weighed Moving Average Control Chart (EWMA)

​ An Exponentially Weighed Moving Average Control Chart is a control chart for

variable data (data that is both quantitative and continuous in measurement, such as

measured in dimension or time). It is used when it is desirable to detect out of control

situation very quickly (i.e to know immediately when a process goes out ​ of

statistical control). EWMA chart have an in built mechanism for incorporating

information from all previous sub groups and assigning weights to all the information

collected with closest subgroup assigned a higher – weight, hence, the control/out of

control decision is made from information of previous. Subgroup as well as the

current subgroup because the EWMA chart uses information from all samples, it

detects much smaller process shafts than a normal control could.

​ The major advantage of EWMA chart is that they detect out of control conditions

more quickly than the X chart and this detection can be made by sing only one role in

(the process being within or outside the control limits).

2.5 Uses of the EWMA Chart



​ EWMA charts are generally used to detect very small shifts in the process mean.

They are more efficient than the sheward charts of the same sample size in detecting

very small shifts in the process average (i.e shifts of 0.5\sigma to 0.2\sigma). They are

however slower in detecting larger shifts in the mean process.

​ EWMA charts are preferred when the sub-groups are of size n=1. In this case, an

alternative chart might be the individual X charts, in which one would need to

estimate the distribution of the process in order to define its expected boundaries with

control limits and its advantages is that each plotted point involves several

observations so one can use the Central Limit Theorem (CLT) to say that the average

of the points is normally distributed and control limits are clearly defined

(www.espse.ed.psu.edu). When closing the value of \lambda used for weighing, one

​ should use small values (e.g 0.2) to detect small shifts and target values (between

0.2 and 0.4) for larger shifts. An EWMA with \lambda = 1.0 is an \bar{X} chart.

​ As with other charts, EWMA charts are used to monitor processes or event over

time. The horizontal areas of the EWMA chart are time based, so that the chart show a

history of the process. Hence, one must have data that is time ordered. i.e entered in

the sequence from which it was generated. If this is not the case, then the trends or

shifts in the process may not be detected but instead attributed to random variation.

​



CHAPTER 5

​ SUMMARY

​ 5.1 General Conclusion

​ This topic attempts to present a similarity among cases of quality loss function by

employing the target – mean ratio and proposing a common formula for the cases. It shows

that the target – mean ratio can take different values to represent the cases. These topic bring

about uniformity with regards to the methodology among the cases of STB, LTB and Taguchi

loss function. It leads to consistent results and because of this consistency, the results can be

compared easily.
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