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Note: H1 students are required to know only z-test. 

Key Concepts:  

1) The solution to a hypothesis testing can be summarized in 4 or 5-steps. Students are expected 

to provide the full solution (including all expressions and statement) to score maximum 

points. 

Note (1):  

The 4 or 5 steps solution is well documented in the lecture notes, students are advised to refer 

to your lecture notes in times of doubt. 

STEP 1: State the null and alternative hypothesis i.e. H0 and H1 respectively. 

Note (2): 

Null hypothesis always refers to the population mean µo (i.e. H0: µ = µo). Students should 

note that the population mean is always provided in the question (unless it is an unknown). 

For alternative hypothesis or H1, students must use <, > or ≠ appropriately, depending on how 

the statement is phrased. 

Note (3): 

Method to define alternative hypothesis (refer to table below): 

If statement/question contains the 

following phrases 

Then Alternative hypothesis should 

be 

Smaller than, less than, overestimate 

etc 

H1: µ < µo 

(i.e. one-tailed test) 

Bigger than, greater than, 

underestimate etc 

H1: µ > µo 

(i.e. one-tailed test) 

No change, any change etc H1: µ ≠ µo 

 (i.e. two-tailed test) 
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STEP 2: State the level of significance and whether a one-tail or two-tailed test is used. 

STEP 3: Define rejection criteria (if using p-value) or critical region (if using Z-value). 

Note (4): 

i) Students must evaluate the p-value so as to either reject or accept the null hypothesis. 

The p-value can be easily obtained using GC if the values of µo, n (i.e. sample size), x  

(i.e. sample mean), σ (or s) are provided. Students are advised to refer to lecture notes 

for the GC operations to evaluate p-value. 

ii) Please enter and select the correct options in your GC. One wrong entry/selection will 

lead to very different p-value (and conclusion). 

STEP 4: Calculate the test statistic i.e. Z = 

n

x

2
σ

µ−
.  

Note (5):  

i) The value of the test statistics or z-test can be obtained using GC. 

ii) For H2 students, please note that t-test applies. 

STEP 5: State your conclusion. Either reject or do not reject the null hypothesis. 

Note (6): 

Use p-value and compare with significance level (i.e. % α) to determine your conclusion. 

Refer to your lecture notes! 

2) Sample mean and unbiased estimate for variance can be calculated using the following 

formulas (the formula for s
2
 is provided in MF15): 

i.e. 
n

x
x
∑

=  or c
n

cx
x +

−
=
∑ )(

 where n is sample size and c is a constant 
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3) Using z-value (instead of p-value): 

When any of the four parameters i.e. n, x , σ or µ are unknowns, students will not be able to 

evaluate the p-value using GC. For such instance, the solution usually involves an inequality. 

To solve for the unknown(s), students must do the following: 

i) Identify whether it is a one-tailed or two tailed test by considering the alternative 

hypothesis. 

Note (7): 

For two tailed test, the level of significance must be halved. 

ii) Identify the critical z-value for the level of significance stated in the question. This 

value is crucial as it marks the critical z-value that defines the rejection region. For 

example if level of significance (LOS) is 5 %, use the following method (in order of 

my preference) to determine z-value: 

• For one-tailed test, use either invNorm(0.05) or invNorm(0.95). For two-tailed 

test, LOS must be halved i.e. 2.5%, thus use either invNorm(0.025) or 

invNorm(0.975). 

• Alternatively, students can read off the Z-table in MF15 (page 6). Refer to the 

diagram below (taken from MF15). For example, for one-tailed test with 5% LOS, 

the critical z-value is 1.645 (red box). 
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iii) Identify rejection region (see figures below). For example, if the alternative 

hypothesis is H1: µ > µo, then the rejection region is to the right of the critical z-value 

(see first diagram below). This rejection region can be represented by an inequality i.e 

Z > critical z-value, where Z = 

n

x

2
σ

µ−
 is the test statistics. 

Note (8): 

Students must change the ‘=’ sign to an appropriate inequality (i.e. ‘<’ or ‘>’) based 

on rejection region and requirements of the question. 

 

iv) The range of values for the unknown can be evaluated by solving the inequality. 

Rej 

region 

Rej 

region 

Rej 

region Rej 

region 

For one tailed test using > 

as H1 

For one tailed test using < 

as H1 

For two tailed test using ≠ 

as H1 

Positive 

Critical  z-value 

Negative 

 z-value 

Negative 

 z-value 

Positive 

 z-value 
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Other observations 

• Examiners sometimes like to test students on the understanding of p-value. One typical 

question requires student to modify the level of significance so as to change the conclusion 

(i.e. change Reject H0 to Do not reject H0 and vice versa). To solve, the student just need to 

change the LOS to the p-value.  

E.g. if p-value was found to be 0.081 and LOS is 0.05 (i.e. 5%) for a one-tailed test, and since 

p-value > LOS, thus the conclusion is Do not reject H0. But the conclusion will change if 

the LOS is raised to 8.1% or more. 

 

For H2 students only: 

MUST also know: 

1) Everything covered above. 

2) T-test applies when 

o Population variance is unknown 

o Sample size is small (i.e. n < 30) 

3) The methods discussed above also apply to t-test. 

Remark: Refer to Lecture Notes for more information! 
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Final Checklist 

By the end of the topic, students must be able to perform the following to secure maximum points in 

exam: 

� Finding unbiased estimates of the population mean and variance from a sample.  

� Appreciate the meaning of p-value and level of significance 

� Solving problems using z-test or t-test (H2 students) 

� Obtaining inequalities involving the level of significance, sample size or population mean. 

 


