INTRODUCTION TO WEB AND DATABASE CONCEPTS
ACCB4002 | CLOUD COMPUTING | SUNETH FERNANDO

ASSESSMENT 2 REPURT

DATA ANALYSIS AND

VISUALISATION

SEPTEMBER 2021

PRESENTED BY

Plamena Gesheva
Student ID : 2019587




ﬁﬂ TABLE OF CONTENT

1.INTRODUCTION
2.T-TEST

« DEFINITION & UNDERSTANDING
3.HIPOTHESIS

« UNDERSTANDING & DEVELOPING
4. ANALYSIS- CONCLUSION
5. APPENDIX
6.REFERENCES



~1  1.INTRODUCTION

Traditional methods for statistical analysis — from sampling
data to interpreting results — have been used by scientists for
thousands of years. But today’s data volumes make statistics
ever more valuable and powerful. Affordable storage, powerful
computers and advanced algorithms have all led to an
increased use of computational statistics.

Whether you are working with large data volumes or running
multiple permutations of your calculations, statistical

computing has become essential for today’s statistician.



2.T-TEST
DEFINITION & ﬁli

UNDERSTANDING

A t-test is a statistic used to compare the averages of two
groups (or challenge a hypothesis) to see if differences or
similarities are real or just random chance. A t-test really is a
way to use math to test relationships between groups — or to
see if observed results match a hypothesis. The t-test looks at
a set of data called the t-statistic, a measure of how well
results fit a theory or expected result. Then it tries to figure out
if differences — or similarities — between two sets of data are
likely to happen all the time or if they were just random

chance.[1]

EXAMPLE:

We want to know whether the mean petal length of iris flowers
differs according to their species. You find two different
species of irises growing in a garden and measure 25 petals of
each species. You can test the difference between these two

groups using a t-test.



2.T-TEST
DEFINITION & ﬁli

UNDERSTANDING

e The null hypothesis (HO) is that the true difference between
these group means is zero.

« The alternate hypothesis (Ha) is that the true difference is
different from zero.

What type of t-test should | use?

When choosing a t-test, you will need to consider two things:
whether the groups being compared come from a single
population or two different populations, and whether you want
to test the difference in a specific direction.

One-sample, two-sample, or paired t-test?

« If the groups come from a single population (e.qg.
measuring before and after an experimental treatment),
perform a paired t-test.

e If the groups come from two different populations (e.g. two
different species, or people from two separate cities),

perform a two-sample t-test (a.k.a. independent t-test).



2.T-TEST
DEFINITION & ﬁli

UNDERSTANDING

e If there is one group being compared against a standard
value (e.g. comparing the acidity of a liquid to a neutral pH
of 7), perform a one-sample t-test.

Performing a t-test

The t-test estimates the true difference between two group
means using the ratio of the difference in group means over
the pooled standard error of both groups. We can calculate it
manually using a formula (fig.1), or use statistical analysis
software.

A larger t-value shows that the difference between group
means is greater than the pooled standard error, indicating a
more significant difference between the groups.

We can compare your calculated t-value against the values in
a critical value chart to determine whether your t-value is
greater than what would be expected by chance. If so, you can
reject the null hypothesis and conclude that the two groups are

in fact different.[2]


https://www.scribbr.com/statistics/standard-error/

3.HIPOTHESIS .
UNDERSTANDING & Illl

DEVELOPING

What is hypothesis testing?

In statistics, we may divide statistical inference into two major
parts. One is estimation and another is hypothesis testing.
Before hypothesis testing we must know about hypothesis, so
we can define hypothesis. A statistical hypothesis is a
statement about a population which we want to verify on the
basis of information which contained in a sample(fig2).
A statistical test mainly involves four steps:

« Evolving a test statistic

« To know the sampling distribution of the test statistic

e Selling of hypotheses testing conventions

e Establishing a decision rule that leads to an inductive

inference about the probable truth.

Types of statistical hypothesis

e Null hypothesis

e Alternative hypothesis[3]


https://www.statisticalaid.com/population-vs-sample-in-statistics/
https://www.statisticalaid.com/statistics-definition-scope-with-real-life-examples/
https://www.statisticalaid.com/population-vs-sample-in-statistics/
https://www.statisticalaid.com/population-vs-sample-in-statistics/

3.HIPOTHESIS -
UNDERSTANDING & Illl

DEVELOPING

Null hypothesis
A null hypothesis is a statement, which tells us that no
difference exists between the parameter and the statistic being
compared to it. According to Fisher, any hypothesis tested for
its possible rejection is called a null hypothesis and is denoted
by HO.
Alternative hypothesis
The alternative hypothesis is the logical opposite of the null
hypothesis. The rejection of the null hypothesis leads to the
acceptance of the alternative hypothesis. It is denoted by H1.
For example, with a coin-tossing experiment, the null and
alternative hypothesis may be formed as,

e HO: the coin is unbiased.

e H1: the coin is biased.
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UNDERSTANDING & Illl

DEVELOPING

Depending on the population distribution, the statistical

hypothesis are two types,

« Simple hypothesis: when a hypothesis completely
specifies the distribution of the population, then the
hypothesis is called a simple hypothesis.

« Composite hypothesis: when a hypothesis does not
completely specify the distribution of the population, then

the hypothesis is called a composite hypothesis.[3]
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4. ANALYSIS ﬂ

CONCLUSION

Ratio and tested the hypotheses:

The thing is that it turns out that the null hypothesis is rough,
i.e. there is significance in a person's skin tone. The level of
significance it is higher than 0.05 i.e. there is another factor

that affects the results(fig.3)(fig.4)[fig.5).

The presence of any outliers in the data and the effect that
they have on the outcome:

There is no regularity in the data, which confuses the testing
of hypotheses, for example the lack of other indicators such as
gender and accompanying diseases.

| take under consideration the total number of patients and the
results show that the BAME are more infected. Factors that
would affect the outcome but are not taken into account, most
importantly age, maybe gender and of course the specifics of
patients, whether they are smokers and whether they have

concomitant diseases.
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fig.1 T-TEST FORMULA

t

fig.2 HYPOTESIS TESTING
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HO
H1

F-Test Two-Sample for Variances

White Patient BAME
M an 36.58 B0.04
Variance 143 5138776 547182
Observations 50 50
df 44 a5
F 0262278121
P[F<=Ff) one-tail 3.35166E-06 hypothesis re jected

F Critical one-tail

0.622165468

PeaynTar -

F eritical <==F <1 HO is accepted (equal dispersions)

t-Test: Two-Sample Assuming Unegual Variances

White Patient BAME
Mean 36.58 6004
Wariance 143 5138776 547.182
Observations 50 50
Hypothesized Mean Diff ere nce 0
df 73
t Stat -6.312037424
P[T<=t) one-tail 5. 54795E-09
t Critical one-tail 16659596224
P(T<=t) two-tail 1 50555E-08
t Critical two-tail 1592957126

fig.3 Hypothesis Dataset given
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L

O

Fcritical <=F <1 HO isaccepted (equal dispersions Hl rejected tstat >7 critical one-tail  HOis rejected in favor of the unilateral alternative H1
<= F Critical one-tail<1 HO rejected{equal dispersions) tstat <= tCritical one-tail HO ce npuema

1<F <=FCritical one-tail HOisaccepted (equal dispersions tstat >t critical two tail  HOis rejected in favor of the unilateral alternative H1

1 <F Critical one-trail <=F HO rejected{equal dispersions) tstat <= teritical twotail HO isaccepted

O

fig.4 dataset given T-TEST
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