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Hypothesis testing is a systematic method used to evaluate the validity of a hypothesis
based on sample data. It’s a cornerstone of scientific research and plays a vital role in various
fields, including machine learning. Here’s a breakdown of the key steps involved:

Formulate the Hypotheses:1.
You define two competing statements:

Null Hypothesis (H₀): This represents the default assumption, often
stating no significant difference or effect. For instance, “Playing classical
music does not affect plant growth.”
Alternative Hypothesis (Hₐ): This is the opposite of the null hypothesis,
what you actually aim to prove or disprove. In this case, “Playing classical
music increases plant growth.”

Collect Data: You gather a representative sample of data from the population of2.
interest. This sample should be chosen randomly to avoid bias and ensure it reflects
the larger population.
Choose a Statistical Test: The type of test you choose depends on your data3.
(numerical, categorical) and the hypotheses you formulated. Common tests include:

t-tests: Used to compare means between two groups.
Chi-square tests: Used to assess relationships between categorical variables.
ANOVA (Analysis of Variance): Used to compare means between three or more
groups.

Analyze the Data: Apply the chosen statistical test to your sample data and calculate a4.
test statistic (e.g., t-value, p-value). This test statistic helps quantify the evidence
against the null hypothesis.
Interpret the Results:5.

You set a significance level (alpha, usually 0.05 or 0.01) – the maximum
acceptable probability of rejecting a true null hypothesis (making a Type I error).
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You compare the test statistic with a critical value from a statistical table or
assess the p-value.

If the test statistic falls outside the critical region or the p-value is less
than alpha, you reject the null hypothesis (there’s evidence to support
the alternative hypothesis). This suggests the observed effect is unlikely
due to random chance.
Otherwise, you fail to reject the null hypothesis (but don’t necessarily
prove it’s true). This could be due to a lack of evidence in the sample
data or the need for a larger sample size.

Essentially, hypothesis testing helps you decide whether your data provides enough evidence
to cast doubt on the null hypothesis.

Here are some additional points to remember:

Hypothesis testing is just one tool in the scientific toolbox. It’s often used alongside
other methods like observation and experimentation.
The outcome of a hypothesis test is not a definitive answer, but it guides you in
making evidence-based decisions.
A well-designed hypothesis test is crucial for its validity. Factors like sample size and
randomization of data collection can impact the results.

By following these steps, you can perform a hypothesis test and draw more meaningful
conclusions from your data.sharemore_vert
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