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T-Tests
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\ Why is It needed and when to use it

Used to compare means of data

Shows if there are significant differences

3 different versions of the tests for different
types of comparisons

Can use when...
- Datais arandom sample from a population
- Samplesizeis less than 10%
- Thereis anormal distribution



\ One Sample T-test

- Compares the mean of a data set to a known value
Good to use when...
- Population standard deviation is unknown

- Small sample size



Paired T-test

- Used to compare means of dependent samples

- When measurements are taken from the same
item, person, or thing

- Data gathered from tests with unique conditions



Paired T-test Examples

- When testing on the same people before and after a
change

- Testing different equipment on the same subject

- Cost of the same items in different locations



\ Two Sample T-test

- Used to compare means of independent samples
- Need random samples from both groups

- Starts with a null hypothesis that assumes that the
means of both data sets are equal



\ Types of Errors that Can Occur

- Type 1 Error

- Incorrectly rejecting your null hypothesis

- “False Positive”

- o = The probability of committing this kind of error
- Type 2 Error

- Failing to reject a false null hypothesis

- B =The probability of committing this kind of error



\ PHANTOMS!HI P-Parameters

https://1drv.ms/x/s! Apwp-FdANSstjixIB ucujGvScu4;
- u, = Mean of mpg for Japanese Cars = 15.864
- u, =Mean of mpgfor American Cars = 30.636
- n, =Sample Size of mpg for Japanese Cars = 88
- n, =Sample Size of mpg for American Cars = 88
- s, = Standard Deviation of mpg for Japanese Cars = 4.063
- s, =Standard Deviation of mpg for American Cars = 5.973

A


https://1drv.ms/x/s!Apwp-FdNSstjixlB_ucujGvScu4j

\ H - Hypothesis

- Null Hypothesis
- Hywy=u,

- Alternative Hypothesis (Two-tailed)
- Hpyiwg?u,



\ - One-Tailed Hypothesis

- Testing the statistical significance in one direction
only

B (u1>(u2 ORM1<M2

- Two-Tailed Hypothesis
- Testing the statistical significance of the data in two
directions

T 4T,



A - Assumptions

Independence
- American cars and Japanese cars are independent of
each other
- Each value within the groups is independent of one
another
Nearly Normal
- https://1drv.ms/x/s!Apwp-FANSstjixIB ucujGvScu4j
Sample Less than 10% of the population
- 880 cars is less than the population of American or
Japanese cars
Random
- All data has been randomly selected



https://1drv.ms/x/s!Apwp-FdNSstjixlB_ucujGvScu4j

\ N - Name that Test!

- Two Samples that have no dependence upon
each other

- We have the means of the two samples
- Two -Sample T- Test



\ T - Testing
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O - Obtain P-value
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\ M - Make a Decision

- Level of significance - a = 0.05

- p<a - statistically significant difference



\ S - Statement/Solution

- We reject the null hypothesis that the average miles
per gallon for American and Japanese cars is
equivalent, as there was a statistically significant
difference amongst the means, and our p-value of O,
is less than the a that was established.



Example from a Journal Article:

60% of the population
has Rhythmic
Masticatory Muscle
Activity

Tooth-grinding during
sleep, called sleep
bruxism, is found in 6 to
8% of the population
This article has looked at
whether they are more
prevalent in people with
sleep bruxism.

Table 2. Rhythmic Masticatory Muscle Activity (RMMA) and Sleep Variables in 31 Normal Subjects with RMMA
Age- and Gender-matched with 33 Sleep Bruxers

Variable

Subjects
Sex distribution
Age

RMMA episodes
Number/hr

Episodes with noise (%)

Sleep variables

Sleep duration (min)

Sleep efficiency (%)
Awakenings/hr
Microarousals/hr
Stage 1 (%)

Stage 2 (%)

Stages 3 + 4 (%)
REM {%)

Normal Subjects with RMMA

61.3% M; 38.7% F
27.6 + 1.4 [15-40°

1.8+0.5[0.1-12.¢]
0

4547 £ 63
93.4+08
3803

5.7[2.0-24.7]
10.1+0.8
55.9+1.3
131215
20.9+0.9

Sleep Bruxers

54.5% M; 45.5% F
26.8 £ 1.0 [20-50]

58+05[1.2-15.2)
33.1:5.1

454.5+7.8
947 +0.7
3.5+04
9.5[2.2-21.9)¢
10.8 0.7
570x1.4
121+1.4
20.0+0.9

Mean x SEM or median [min max].

Pearson chi-square.

Mann-Whitney U test; otherwise, two-sample #test.

Calculoﬁcims for microarousals were based on 29 patients with sleep bruxism, since four were recorded on
paper only.

- These are two-sample t
tests because these are
two independent groups




\ Significant Results & Interpretation

RMMA episodes Normal Subjects w/ RMMA Sleep Bruxers P-value

Number/hr 1.8+0.5[0.1-12.4] 58+0.5(1.2-15.2] <0.0001
Episodes with noise (%) 0 33.1%5.1

At an alpha level of 0.05, we can reject
the null hypothesis and conclude that
sleep bruxers have more RMMA
episodes than normal subjects.
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