CEG2002: Statistics for Civil Engineers
Learning outcomes - Chap 3

1. Confidence Intervals

You should understand:
e What a point estimate is
e What an interval estimate (confidence interval) is
e What the Central Limit Theorem is

You should be able to:
e Construct various confidence intervals for the population mean, when
o o is known
o o is unknown

2. Hypothesis tests

You should
e Understand the concept of a hypothesis test
e Know the 5-step process of any hypothesis test
e Know what a p-value is, and how to interpret it

You should
e Know when to, and how to, perform a one-sample z-test
e Know when to, and how to, perform a one-sample t-test

3. Two sample problems

You should:
e Know when, and how, to perform
o atwo sample z-test
o atwo sample t-test
e Know the assumptions implicit in each of the tests listed above
e Be aware of the commands to perform these tests in Minitab



Formulae used in Chap3

Confidence Intervals

A confidence interval for the population mean uis given by
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Hypothesis tests
The one-sample z-test

The test statistic is
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The test statistic is
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CIV2002: Statistics for Civil Engineers
Learning outcomes - chap 4

1. Correlation

You should:

e Be able to construct and interpret a scatter diagram
Know how to comment on the relationship between two variables
Know how to calculate the sample correlation coefficient
Know how to interpret the sample correlation coefficient
Know how to check the significance of the sample correlation
coefficient in Minitab

2. Regression

You should:
e Know the difference between correlation and regression
e Be able to fit a simple linear regression model to bivariate data
e Be aware of the assumptions underlying any regression analysis
e Be able to perform a simple linear regression analysis in Minitab, and
check the residual assumptions
e Know how to test the significance of the slope parameter in Minitab
e Be able to make predictions from a well-fitting regression model



Formulae used in Chap4

The Pearson Product Moment Correlation Coefficient
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Simple linear regression model
This is given by
Y=a+pX+¢g,

where {&,} are independent N(0, ¢°) and the least squares estimates of ¢ and g are

Sxy and ¢=y - jX.
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