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Empathy
Understanding the Independent Two-Sample T-Test

Significance
—— Purpose
Determines if mean 5
differences are Compares means of two
statistically significant 1

independent groups

—

JRA

I

_ Data Type
Distributions of both

groups should be
approximately normal
—

Independence

Requires continuous data

Observations nmust be
unrelated
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Independent T-Test Structure

Condlitions for test validity

Assumptions

Statement of no difference

Null Hypothesis

Student's vs. Welch's t-test

Test Types

Decision based on p-value

Interpretation

) . Conclusion of the test
Significant
Difference
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Assumptions for a Two-Sample *t*-Test

Equal Variances Independence
Variances for the two Measurements for one
independent groups are observation do not affect
equal others
@)
Continuous Data Q Random Sampling
Data values are continuous, Data obtained via random
not discrete samples from the
population

Normal Distribution

Data in each group follows
a normal distribution
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Two-sample #-test example

\: o

TTUors

One way to measure a person’s fitness is to measure their body fat percentage. Average
body fat percentages vary by age, but according to some guidelines, the normal range

for men is 15-20% body fat, and the normal range for women is 20-25% body fat.

Our sample data is from a group of men and women who did workouts at a gym three
times a week for a year. Then, their trainer measured the body fat. The table below
shows the data.
Table 1: Body fat percentage data grouped by gender

Checking the data
up Body Fat Percentages Let’s start by answering: Is the two-sample #-test an appropriate method to
evaluate the difference in body fat between men and women?
Men 13.3 6.0 20.0 8.0 14.0 *The data values are independent. The body fat for any one person does not
depend on the body fat for another person.
19.0 18.0 25.0 16.0 24.0 *We assume the people measured represent a simple random sample from
the population of members of the gym.
*We assume the data are normally distributed, and we can check this
15.0 1.0 15.0 5 assumption.
*The data values are body fat measurements. The measurements are
Women 22.0 16.0 21.7 21.0 30.0 continuous.
*We assume the variances for men and women are equal, and we can check
26.0 12.0 23.2 28.0 23.0 this assumption.
#/efa02e T-TEST FOR TWO INDEPENDENT SAMPLES / 23ADO201- DATA SCIENCE FUNDAMENTALS / 05

Mr.K.KARTHIKEYAN/CSE/SNSCT



Group=Men
Body Fat Percentage

3] _ Summary Statistics
Mean 14.95
o 2| Std Dev 6.84
3 Std Err Mean 1.90
4l Upper 95% Mean 19.08
Lower 95% Mean 10.81
0] _ | I , N 13.00

0 10 20 30
Group=Women

Body Fat Percentage
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Summary Statistics
Mean 22.29
Std Dev 5.32
Std Err Mean 1.68
Upper 95% Mean 26.10
Lower 95% Mean 18.48
N 10.00
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How to perform the two-sample t-test

For each group, we need the average, standard deviation and sample
size. These are shown in the table below.
Table 2: Average, standard deviation and sample size statistics

grouped by gender
. We'll further explain the principles underlying the two sample i~test in the statistical details section below, but let's
Sample Size | Average (X- Standard _ P prinete e ’ _ o _
up b deviati first proceed through the steps from beginning to end. We start by calculating our test statistic. This calculation
(n) ar) eviation (S] begins with finding the difference between the two averages:
Women 10 22.29 5.32 99.99 — 14.95 — 7.34
Men 13 14.95 6.84
This difference in our samples estimates the difference between the population means for the two groups.
Next, we calculate the pooled standard deviation. This builds a combined estimate of the overall standard deviation.
The estimate adjusts for different group sizes. First, we calculate the pooled variance:
: i 4 - 2 - 2
Next, we take the square root of the pooled variance to get the pooled standard deviation. This is S; — l)sif((”; 1)s3)
T+Ny—
3888 = 6.24 il ((10—1)5.32%)4-((13—1)6.84%)
V90.00 = 0. P (10+13—2)
. L . (9x28.30)+(12x46.82)
We now have all the pieces for our test statistic. We have the difference of the averages, the pooled standard = 51
deviation and the sample sizes. We calculate our test statistic as follows: _ (254.74-561.85)
- 21
__ difference of group averages 734 M 280 _ BI655 _ g0 gg
™ standard error of difference TR e 21 T
(6.24>< (1/10+1/13))
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Activity 2: Step-by-Step Hypothesis Testing

Task:

Given data:

Group 1: 45, 50, 55, 60, 65

Group 2: 40, 42, 48, 52, 46

Steps:

1.State Ho and Hi:

2.Calculate mean and standard deviation
3.Compute t-value

4.Compare with table value

5.Draw conclusion
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Activity

T-TEST FOR TWO INDEPENDENT SAMPLES / 23AD0201- DATA SCIENCE FUNDAMENTALS /

Mr.K.KARTHIKEYAN/CSE/SNSCT

08



MCQ

MCQs on T-Test for Two Independent Samples (with answers):
1. What is the main purpose of a two independent sample t-test?
A) To compare means of the same group
B) To compare means of two different groups
C) To compare variances
D) To test correlation
Answer: B
2. Which condition is required for a two-sample t-test?
A) Dependent samples
B) Independent samples
C) Same population
D) Equal medians only

Answer: B
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MINDMAP

® Independent Samples
® © Normal Data

iﬂo Equal or Unequal -L

Variance Al .Illi.

Compare Means

!i of Two Groups ! i i

Group 1 Group 2

Hypothesis
Hobi=H: | B&

H1J M1 # M2 H"-“z

Types of Tests T-Test for Two

Pooled t-Test v
* Pooled tTe Bos Independent Samples o K%

® Welch's t-Test .é._ 1/511’/n1+ g

(Unequal Variance)

Formula

Examples & Applications

® Boys vs Girls

® Men vs Women

i -1
® Body Fat %
@ Online vs Classroom E ﬁ

Types

® Pooled t-Test  § y
(Ezl:)ale\/arl'anc;s

® Welch's t-Test =B
(Unequal Variance) Il

€D State Hy & H,4
@ Collect Data
©) Calculate t-
3 Compare with Critical Value

B Conclusion
el e
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