
𝑁𝑢𝑙𝑙 𝐻𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠 𝐻 :  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑎𝑙𝑒 height is 160 cm

𝜇 = 162𝑐𝑚

𝑛 = 100 𝑚𝑎𝑙𝑒𝑠

𝜎 = 8𝑐𝑚

𝑧 =
�̅� − µ

𝑠
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⎯⎯⎯⎯⎯
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𝑧 = 2.5

95% Confidence Level

𝑇𝑤𝑜 𝑇𝑎𝑖𝑙 𝑇𝑒𝑠𝑡

𝑧
⎯⎯

= ±1.96
2.5% 2.5%

𝑧
⎯⎯

= −1.96 𝑧
⎯⎯

= 1.96

𝐻 :  µ = 160 𝑐𝑚

𝐴𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑒 𝐻𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠 𝐻 :  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑎𝑙𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 > 𝑜𝑟 <  160 𝑐𝑚

Null: Nothing Changed.
Fail/Reject is about 𝐻

𝐻 :  µ ≠ 160

Significance Level

𝑛 > 30

𝛼 = 0.05

𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 : There is sufficient evidence 
average male height is NOT 160cm at a 
95% confidence level.

95%

𝑁𝑢𝑙𝑙 𝐻𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠 𝐻 : 𝑝 = 0.25

�̅� =
200

1000
⎯⎯⎯⎯⎯

�̅� = 0.2

In a random sample 200 out of 1000 failed to finish university in under 4 years. (Finished in over 4 
years/or did not finish*) Claim: Less than 25% finish in university under 4 years. 99% CL.

𝛼 = 0.01

𝐴𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝐻𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠 𝐻 : 𝑝 < 0.25
𝑧 =

�̅� − 𝑝

𝑝𝑞
𝑛⎯⎯⎯

⎯⎯⎯
 

⎯⎯⎯⎯⎯

𝑧 =
0.2 − 0.25

0.2(0.8)
1000⎯⎯⎯⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯
 
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑧 = −1.25

𝑞 = 1 − 𝑝
𝑞 = 1 − 0.2
𝑞 = 0.8

𝑂𝑛𝑒 𝑇𝑎𝑖𝑙 𝑇𝑒𝑠𝑡

𝑧 = −1.25

1%

𝑧 = −2.33

Critical Value

99%

Fail to 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 : There is NOT sufficient evidence 
support the claim that  25% (Or More) of students 
fail to finish university in under 4 years at a 99% 
confidence level.

Claim: Average male height is NOT 160 cm? Gov' says µ = 160. 100 males .�̅� = 162𝑐𝑚. 𝑠 = 8cm. 95% CL.

𝑜𝑟 𝐻 : 𝑝 ≥ 0.25

𝑧 = +2.5Critical Values

Alternative is the Claim.

𝑁𝑢𝑙𝑙 𝐻𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠 𝐻 :  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑎𝑙𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑖𝑠 less than 160 cm.

�̅� = 162𝑐𝑚

𝑛 = 25 𝑚𝑎𝑙𝑒𝑠

𝑠 = 8𝑐𝑚

𝑡 =
�̅� − µ

𝑠

√𝑛⎯⎯ ⎯⎯⎯
⎯⎯⎯⎯⎯

𝑡 =
162 − 160

8

√25
⎯⎯⎯ ⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑡 = 1.25

90% 𝐶𝐿

𝑂𝑛𝑒 𝑇𝑎𝑖𝑙 𝑇𝑒𝑠𝑡

𝐻 : �̅� ≤ 160

𝐴𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑒 𝐻𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠 𝐻 :  𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑎𝑙𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 >  160 𝑐𝑚 𝐻 : �̅� > 160

SL

𝑛 < 30

𝛼 = 0.1

𝐹𝑎𝑖𝑙 𝑡𝑜 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 : There is NOT sufficient evidence average 
male height is less than 160cm at a 90% CL.

90%

𝑜𝑟 𝐻 ∶  �̅� = 160

𝛼 = 0.1
𝑑𝑓 = 𝑛 − 1
𝑑𝑓 = 25 − 1 = 24

𝑡 = 1.32 Critical 
Value

𝑡 = 1.25

Absences    Mon   Tue    Wed   Thu     Fri    Sum

Observed      23      16       14      19      28

Expected      20      20       20      20      20

(𝑂 − 𝐸)        9      16       36       1       64    126

A principle expect students are absent equally in a five day school week. 100 teachers results below. 5% SL.

𝐻 ∶ Equal Frequencies
𝐻 ∶ Unqual Frequencies

SL

99% CL

𝑑𝑓 = 𝑛 − 1
𝑑𝑓 = 5 − 1 = 4

𝑂𝑛𝑒 𝑇𝑎𝑖𝑙 𝑇𝑒𝑠𝑡

95%

𝛼 = 0.05

𝑋 = 9.488𝑋 =
∑(𝑂 − 𝐸)

𝐸
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑋 =
126

20
⎯⎯⎯ = 6.3

𝑋 = 6.3

Critical Value

𝛼 = 0.05

𝐹𝑎𝑖𝑙 𝑡𝑜 𝑅𝑒𝑗𝑒𝑐𝑡 𝐻 : There is 
NOT sufficient evidence there 
are equal frequencies in 
attendance at a 95% CL.

2nd    Distr/Vars     4𝑡 = 1.31

Ti84 : 𝑖𝑛𝑣𝑇(0.90,24)

Skewed

Claim: Average male height is more than 160 cm? Gov' says µ = 160. 25 males .�̅� = 162𝑐𝑚. 𝑠 = 8cm. 90% CL.
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