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Why Hypothesis Testing?

We want to make a claim from our data
But, data is just a sample

How to prove our claim in this situation?

Using Hypothesis Testing

Example
> Claim; A data scientist earns more money than a data engineer
> Data; A sample of 50 data scientists and 50 data engineers

> Result: 100K vs. 70k Can we use this result to prove
— ' that our claim is correct?
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Hypothesis Testing

Equivalent Terms

> Hypothesis == Claim

> Hypothesis Testing == Claim Proving
Key Idea

> Prove by contradiction

Analogy
> How to prove: There exists no smallest positive rational number.

- Hint: a rational number is any number that can be expressed as the fraction a/b of two
infegers
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Alternative and Null Hypotheses

Alternative Hypothesis (H,)
> This is the claim that you want to prove it's correct

Null Hypothesis (Ho)
> The opposite side of H,

Possible Outcomes
© Reject Hy (a contradiction is found) =>» Accept H,

> Fail fo reject Hy (no contradiction is found)
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Example

Alternative Hypothesis (H,)
> A data scientist earns more money than a data engineer

NULL Hypothesis (Ho)
> A data scientist earns less (or equal) money than a data engineer

If Ho is true, what's the probability of seeing:

=Bet-Setenis-H0-0—Bataraineer-HH-d-
> Salary(Data Scientist) - Salary(Data Engineer) >= 30 K

This is called P-value
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Make a decision based on p-value

We hope that
> pvalue is as low as possible so that we can reject H, (i.e., accept H,)

Level of Significance (e.g., @ = 0.01)
> How low do we want p-value fo be?

Level of Confidence (e.g., c=1—a = 99%)
> How confident are we in our decision?
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P-Hac king (Cheating on a P-Value)

Common Mistakes
I. Collect data until the hypothesis testing is passed
2. Keep doing analysis on the same data until you find something significant

Solution
> You should know what you're looking for (Hy and H,) before you start
> Decrease the level of significance (e.q.,er/2 for two hypothesis tests on the same data)
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A/B Testing

What Ul is better?

Froject name Home About ninct Dropdown ~ Default Stalic top Fixed 05

F'l’Ujf;C'. name Home About Contact Dropdown - Default Static top

Welcome to our website Welcome to our website

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna do eiusmod tempor incididunt ut labore et dolore magna
aliqua. Ut enim ad minim veniam, quis nostrud exercitation aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat. ullamco laboris nisi ut aliquip ex ea commodo consequat.

Learn more ~ Learn more
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Surprising A/B Tests

Control Button

A. Get $10 off the first purchase. Book online now! [GETA QUOTE NOW -)]

B. Get an additional $10 off. Book online now. Experiment Button

GET A QUOTE NOW m=

https://www.wordstream.com/blog/ws/2012/09/25/a-b-testing
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Permutation Test
https://youtu.be/Ig9DzNémvYA2t=8m9s

Test Scores
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Concusion

* Hypothesis Testing
> Null Hypothesis (Hp) and Alternative Hypothesis (H,)

> P-value and P-hacking
> A/B Testing
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