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Advanced Engineering Statistics

@ Location & hours
Thur. 12:30 ~ 15:20, Eng. Building #4 Room 210A (4-210A)

@ Objective
Basic statistics(review), advanced statistics and stat S/W(minitab)

@ Topics covered
. Basic stat review
. Statistical Process Control
. Least squares
. Design of experiments
. Multivariate statistics (tentative)



Advanced Engineering Statistics

® References

1.

2.

Engineering Statistics by D.C. Montgomery, G.C. Runger, and
N.F. Hubele, Wiley

Applied Statistics and Probability for Engineers by D.C.
Montgomery and G.C. Runger, Wiley.

Statistics for Experimenters by G.E.P. Box, W.G. Hunter, and
J.S. Hunter, Wiley.

Applied Regression Analysis by N.R. Draper and H.
Smith,Wiley.
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Advanced Engineering Statistics

» Style
Theory + examples/illustration using S/W

@ Grading
Final : 50%
H/W 1 50%
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[FYI] Statistical packages

& General
& MINITAB by Minitab, inc.
@ S-PLUS by TIBCO softwares
& Many more

& Comprehensive
& SPSS by
& SAS by SAS institute
& Many more

% XLSTAT add-on in Microsoft Excel

Be aware of pitfalls of using Excel in statistical data analysis!
(http://www.practicalstats.com/xIsstats/excelstats.nhtml)



Ch.0 Introduction

Data visualization

Use of colour

Tables

Scatter plots

~

Data visualization

Time-series plots

Bar plots

Box plots




Ch.0 Introduction

Basic statistics

It's all about variability

Probability

Distributions

Review of topics related to Binary Uniform Normal

univariate statistics

Central limit theorem

AR

Poisson

Importance of "independence” ]

Testing for significant differences ]

Reading statistical tables

Confidence intervals ]

p-values
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Ch.0 Introduction

Process monitoring (aka statistical process control)

Relationship to hypothesis test

Shewhart charts ]

Control charts CUSUM charts ]

Process capability ]

Exponentially weighted
moving average (EWMA)




Ch.0 Introduction

Least squares

Correlation

Covariance

Correlation, covariance,
and least squares

Least squares: 2 variables

Why minimize errors?

ANOVA

Confidence intervals

Prediction intervals

What do the least squares
assumptions mean?

y

Additional topics

Nonlinear terms

Integer variables

Residuals

Leverage, discrepancy and influence

Correlation and causation

Interpreting software output

Least squares: more
than 2 variables




Ch.0 Introduction

Design of Experiments (DOE)

Optimal designs Randomization

Response surface methods
(process optimization)

Blocking

Design and Analysis
of Experiments

Replicates

Course project

Factorial designs

Generators

Resolution - -
-4 Fractional factorials Effects

Defining relatior ——
Analysis of design

Combining fraction:

Interpretation




Ch.0 Introduction

Multivariate statistics — intro.

Extracting value from data

Other applications

Drug discovery Learning from our data

Product development Process monitoring

Troubleshooting

Batch and image data analysis

Principal components regression -—4 Latent variable methods F_. Modern data sets
Principal components analysis k‘ What is a latent variable

T -

Geometric interpretation Conceptually

Interpretation of plots Geometrically

Algebraically
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