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1.
Module Title: CRE2 – Basic and Advanced Statistics 
The Probability and Statistics for Reliability course will include two major sections dealing with probability and statistics as they relate to Certified Reliability Engineer and analysis.  The first section deals with the fundamental probability and statistical concepts upon which reliability as a discipline is based.  The second section covers statistical inferences to draw conclusion based on limited data.
This is one of the modules in the Certified Reliability Engineer Course.  On completion of all the modules, the learner will be awarded a Certificate entitled Certified Reliability Engineer by SQR.  The individual is thus furnished with the body of knowledge that will prepare him/her for the international exam conducted by the American Society for Quality and doing the work in the Reliability Department.

2. Program Objectives:

· Provide working engineers, technical and other professionals with statistical principles upon which to make practical decisions 

· Utilize a combination of lecture, discussions and case studies to enhance the overall learning experience;

· Provide a real-life, problem solving, goal-oriented approach to developing reliability skills
3. Program Outline:

Day 1
Basic Statistics
II.A.

Basic Concepts

II.A.1

Statistical Terms
II.A.1.1

Central Limit Theorem

II.A.1.2

Measures of Dispersion

II.A.2

Basic Probability Concepts 
II.A.2.1

Compound Events

II.A.2.2

Additive Law

II.A.2.3

Multiplicative law

II.A.2.4

Permutations

II.A.2.5

Combinations
II.A.3

Discrete and Continuous Probability Distributions
II.A.3.1

Expectation

II.A.3.2

Probability Density Function

II.A.3.3

Cumulative Distribution Function

II.A.3.4

Reliability Function

II.A.3.5

Hazard Function

II.A.3.6

Weibull Distribution

II.A.3.7
 
Normal Distribution

II.A.3.8

Lognormal Distribution

II.A.3.9

Exponential Distribution

II.A.3.10
Poisson Distribution

II.A.3.11
Binomial Distribution

II.A.3.12
Hypergeometric Distribution

Day 2 Basic Statistics
II.A.3.13
Homogeneous Poisson Process

II.A.3.14
Non-Homogeneous Poisson Process 

II.A.3.15
Mann reverse Arrangement Test

II.A.3.16
Laplace’s Trend Test

II.A.4

Statistical Process Control & Process Capability
II.A.4.1

Statistical Process Control

II.A.4.2

Control Charts for Variables

II.A.4.3
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and R chart
II.A.4.4
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II.A.4.5

Attribute Charts

II.A.4.6

p chart

II.A.4.7

np chart

II.A.4.8

c chart

II.A.4.9

u chart

II.A.4.10
Process Capability Studies

II.A.4.11
Z value

II.A.4.12
Process Capability Indices
II.A.4.13
Process Capability from Control Charts


Day 3 Advanced Statistics
II.B.

Statistical Inference
II.B.1

Point and Interval estimates of parameters
II.B.1.1

MTBF Point Estimation

II.B.1.2

Confidence Intervals for the Mean

II.B.1.3

Confidence Intervals for Variation

II.B.1.4

Confidence Intervals for Proportion

II.B.1.5

MTBF Confidence Intervals



II.B.2

Hypothesis testing 
II.B.2.1

Statistical Inference

II.B.2.2

Hypothesis Testing Terms

II.B.2.3

One-Tailed Test 

II.B.2.4

Two-Tailed Test

II.B.2.5

Z Test for Mean

II.B.2.6

Student’s t Test for Mean
II.B.2.7

Chi-Square Test for Variance
II.B.2.8

p Test for Proportions

II.B.2.9

2-Mean, Equal Variance, t Test

II.B.2.10
2-Mean, Unequal Variance, t Test

II.B.2.11
Paired t Test

II.B.2.12
F Test

Day 4 Advanced Statistics

II.B.3

Sample size determination

II.B.3.1

Sampling

II.B.3.2

Required Statistical Sample Size

II.B.3.3

Kaplan –Meier Estimator

II.B.4

Non-parametric methods

II.B.5

Analysis of variance

II.B.5.1

Comparison of Three or More Means


II.B.5.2

One-way ANOVA

II.B.5.3

Two-way ANOVA

II.B.5.4

Two-Factor, Two-Way ANOVA Experiment

II.B.6

Regression Analysis 
II.B.6.1

Simple Linear Model

II.B.6.2

Method of Least Squares

II.B.6.3

Correlation Coefficient

II.B.6.4

Coefficient of Determination

4.
Program Requirement:
Participants to bring along their Scientific Calculators

5. Who should attend:

This course is intended for engineers and technical professionals from various educational backgrounds (with minimum engineering diploma).

Subject matter is applicable to design, validation, reliability, manufacturing, production and quality professionals, and managers with responsibility for these functions.

6.
Minimum Qualification:

Diploma
7.
Contact:
	Duration
	9am – 4pm, 4 days

	Mobile
	81128644

	Email
	info@sqr-training.com

	Website
	www.sqr-training.com
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