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Course Contents – first part




Induced Correlations, Log ratio Transformation, Comparing Normal
Populations, Central Limits Theorem , Testing the Mean P-Values,
Significance, Confidence Limits, the t-Distribution, degrees of
freedom, confidence intervals based on t, A test of the equality of two
sample means, the t-test of correlation, The F-Distribution, F-test of
equality of variances, Analysis of variance, Fixed, random, and mixed
effects, Two-way analysis of variance, Nested design in analysis of
variance, The Chi square Distribution, Goodness-of-fit test ,
The Logarithmic and Other Transformations, Nonparametric Methods,
Mann-Whitney test, Kruskai-Wallis test, Nonparametric correlation,
Kolmogorov-Smirnov tests, Exercises.
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Which one has high covariance?

Why correlation coefficient ranges from + 1 to -1?
What do you mean by correlation between two variables is zero?
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Are there guidelines to interpreting correlation coefficient?

Coefficient, r
Strength of
Association

Positive

Negative

Small

.1 to .3

-0.1 to -0.3

Medium

.3 to .5

-0.3 to -0.5

Large

.5 to 1.0

-0.5 to -1.0
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Covariance
Covariance is a measure of how much two random variables vary
together. It’s similar to variance, but where variance tells you how
a single variable varies, co variance tells you how two variables
vary together. Can be calculate by multiplying the correlation
between the two variables by the standard deviation of each
variable.
Advantages of the Correlation Coefficient






The Correlation Coefficient has several advantages over covariance for
determining strengths of relationships:
Covariance can take on practically any number while a correlation is limited: -1
to +1.
Because of it’s numerical limitations, correlation is more useful for
determining how strong the relationship is between the two variables.
Correlation does not have units. Covariance always has units
Correlation isn’t affected by changes in the center (i.e. mean) or scale of the
variables
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Induced Correlations


Some correlations between variables do not reflect the
relationships between them, but are induced by an operation or
transformation that has been performed on the variables. Such
correlation is known as induced correlations

Randomly selected and We might suppose that the measurements will be correlated, because a
large pebble will most likely have large values for all three axes and, conversely, a small pebble
will have small measurements for all three axes.
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Scatter diagrams of axial length, in cm, of pebbles collected on a shingle beach. Top: Original
measurements collected in random order. Bottom: Measurements sorted into a-, b-. and caxes, which causes all points to plot below diagonals of diagrams.
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Logratio Transformation


Aitchison (1986) provides an extensive
treatment of closure and offers a number
of transformations that convert
compositional variables into forms that
can be analyzed by conventional
statistical techniques.

logratio variances
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logratio variances
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Aitchison (1986) shows that the logratio
covariances also can be calculated from the
logratio variances
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Aitchison proposes the use of the centered
logratio covariance in which the divisors of
the logratios are the geometric means of the
original compositional variables.

Aitchison's transformation removes spurious negative correlations between compositional
variables, but in some circumstances there are difficulties 1n its application. Because the
transformation uses logarithms, it cannot be applied if some are zero. So need to assign small
amount near to zero.
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Comparing Normal
Populations – self study
Central limits theorem states
that if sets of random
samples are taken from any
population, and the means
calculated for these samples,
the sample means will tend
to be normally distributed.
The tendency toward
normality becomes more
pronounced for samples of
larger size.
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Testing the Mean






The comparison between the
difference in means and the
standard error can be made in the
this way
The test statistic, z, is normally
distributed with a mean of zero and
a standard deviation of one, if the
sample mean was indeed drawn
from the hypothesized population.
If z is excessively large, we will tend
to conclude that the sample was not
taken from this population.

null hypothesis

Alternative hypothesis

Stating that the mean of the population from which
the sample was drawn does not equal the specified
population mean.
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This combination produces four possible outcomes, of
which two are correct and
two incorrect.
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Level of significance




In standard statistical procedures, the
probability of committing a type I error is
called the level of significance and is denoted
by α; this probability must be specified before
running the test.
In order to minimize the possibility of
committing a type II error, we express the null
hypothesis with the intention that it will be
rejected.
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Use of level of
significance –
test of mean
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Self study










P-Values
Significance
Confidence interval
The t-Distribution
Degree of freedom
Confidence intervals based on t
A test of the equality of two sample means
The t -test of correlation
The F-Distribution
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•
•



Next class

Analysis of variance
Home work:
 What do you mean by closed data set and open data set? Write
drawbacks of closed data set in induced correlation.
 Why null hypothesis and its alternative are mutually exclusive and
all inclusive?
 What is one tailed test? Use Table 2.16 and perform calculation.
 Define “Confidence intervals based on t” with example.
 Read paper “DEM-based deterministic landslide hazard analysis in
the Lesser Himalaya of Nepal” answer how can error propagation
be done when we used uniformly used random variables?
 In F-Distribution, what will be interpretation of data if “Null
hypotheses cannot be rejected”
 Download data from
http://www.kgs.ku.edu/Mathgeo/Books/Stat/Index.html and do
exercise 2.1, 2.2, and 2.3.
 Home work submission: May 29, 2017, 10 PM.
Lecture notes in http://www.ranjan.net.np
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