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Key Concepts:  

1) There are altogether 4 sampling methods namely Random, Systematic, Quota and 

Stratified sampling. Students are advised to remember the advantages, disadvantages and 

approaches to these sampling methods, which will not be covered in this summary. 

2) Sample mean can be determined from a normal distribution or other distribution 

For a normal distribution with mean µ and variance σ² i.e. X~N(µ, σ²), the distribution of the 

sample mean, X ,  takes the following form: 

X ~ N(µ, 
n

2
σ

) where n is the sample size 

Note (1):  

If the population mean and variance (or standard deviation) are provided, the sample 

mean will follow a Normal distribution. 

For other distributions such as binomial and poisson, the distribution of their sample means 

can also be determined by first evaluating their respective means and variances. 

The mean and variance of a binomial distribution, X~B(n,p), are np and np(1-p) respectively. 

The mean and variance of a poisson distribution, X~P(λ), are λ and λ respectively. 

Note (2): 

For other distribution with a large sample size (i.e. n > 50), the distribution of its sample 

mean can be assumed to be normal by applying the Central Limit Theorem. 

3) Central Limit Theorem or CLT 

This theorem is applied when the original sample is a non-normal distribution. In order to 

apply CLT, students must ensure that the sample size is sufficiently large (i.e. n > 50). When 

CLT is applied, the sample is then assumed to be normally distributed. 
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For example, the sample mean (with sample size n) of a binomial distribution can be 

approximately normal by applying CLT. The distribution will be denoted by 

X ~ N(np, np(1-p)/n) or X ~ N(np, p(1-p)) approx 

For the poisson distribution, the distribution of its sample mean will take the form of 

X ~ N(λ, λ/n) approx 

Note (3): 

CLT is only applicable to sample mean problems. The question will usually require students 

to evaluate the unbiased estimators (i.e. indicating that the sample is not normal) and then to 

use them to solve a sample mean probability problem. 

4) Unbiased estimator for population mean i.e. X  and variance i.e. s
2
. 

Under ‘other distributions’, besides the binomial and poisson distributions, students can also 

determine the sample mean and variance from data expressed in summation forms. Usually the 

question will provide the sample data in the following forms: 

i) ax =∑  

ii) acx =−∑ )(  

iii) ax =∑
2

 

iv) acx =−∑
2

)(  where a and c are constants 

Note (4): 

Pay careful attention to the given forms in the question. Usually the data will be given in this 

pairing i.e. ax =∑  and ax =∑
2

 or acx =−∑ )(  and acx =−∑
2

)( .  

To evaluate unbiased estimator for the population mean and variance, the following formula 

can be applied (available in MF15): 
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To evaluate the unbiased estimator for the data forms involving the pairing of (ii) and (iv), 

the following formulas should be applied (which is not included in MF15): 
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Note (5): 

The expression for s
2
 is almost identical to the formula provided in MF15, where the 

changes are that ∑ x  is replaced by ∑ − )( cx  and 
2

∑ x  is replaced by ∑ −
2)( cx . 

This should help students memorise. 

 

For other pairings involving (i) to (iv), the use of summation properties is necessary (only 

applicable to H2 students). 

For example, for the data pairing of (i) and (iv) i.e. ax =∑  and acx =−∑
2

)( , students 

are advised to change Σ x to Σ (x-c) form by using the following relationship (which can be 

derived using summation properties): 

Σ (x-c) = Σx – nc, where n is the sample size 

By changing Σx to Σ(x-c), the unbiased estimate for the variance can be evaluated using 

equation (*). 



 
Summary: Sampling and Central Limit Theorem 

4 © 2010 Mr Teo | www.teachmejcmath-sg.webs.com 

 

Other observations: 

• Do not confuse sample mean problems with problems involving n-observations from a 

normal population. The former is expressed as X ~ N(µ, 
n

2
σ

) whereas the latter is expressed 

as X1 + X2 + … + Xn ~ N(nµ, nσ
2
). 

 

Final Checklist 

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

exam: 

� Commenting on the appropriateness of sampling methods for given context. Provide suitable 

advantages and disadvantages on the use of specific sampling methods. 

� Solving problems involving the sampling distribution of a normal distribution. 

� Solving problems involving distribution of a non-normal distribution by applying the Central Limit 

Theorem. 

 


