
6.1 Point Estimation 
 

Suppose that the distribution of a random variable X depends on an unknown parameter θ. In order to estimate θ we consider 

a random sample 𝑋1, 𝑋2, … , 𝑋𝑛 from this distribution and we need to find a statistic 𝜃 = Θ(𝑋1, 𝑋2, … , 𝑋𝑛) such that its 

observed value Θ (𝑥1, 𝑥2, … , 𝑥𝑛) will be our estimate of an unknown parameter θ. Lower case letters  𝑥1, 𝑥2, … , 𝑥𝑛 are the 

observed values of 𝑋1, 𝑋2, … , 𝑋𝑛 (that is sample data).   

 

 
 

 

 



   

 

Important Unbiased Estimators.  

 

1. For the mean.  The sample mean  
 

𝜇̂ = 𝑋̅ =
𝑋1 + 𝑋2 + ⋯ + 𝑋𝑛

𝑛
 

 
is an unbiased estimator of  the mean µ.  If the distribution is continuous and symmetric, then any trimmed mean is 

also unbiased estimators of the mean µ. If X has normal  distribution, then 𝑋̅ is MVUE for µ (so it is the best 

estimator).  
 

2. For the proportion.   Suppose that p the unknown probability of a certain event which we call success which we want to 

estimate. Consider a random variable which assumes only two values: 1 when a trial is success and 0 otherwise. Let  

𝑋1, 𝑋2, … , 𝑋𝑛 be a random sample from this distribution and let  𝑋 =  𝑋1 + 𝑋2 + … + 𝑋𝑛.  Then X has a binomial 

distribution with parameters  n, p.  Take   

𝑝̂ =  
𝑋

𝑛
=  

 𝑋1 + 𝑋2 + … + 𝑋𝑛

𝑛
 

Then 𝐸(𝑝̂) =  𝐸 (
𝑋

𝑛
) =  

𝑛𝑝

𝑛
= 𝑝, so  𝑝̂  is an unbiased estimator of  p 



 
 

3. For the variance. 

Suppose that X is a random variable with unknown mean µ and unknown variance σ2. We have already found that 𝑋̅ is 

an unbiased estimator of  the population mean µ.  

 
(proof  is on page 245) 

 
 



Example 1.  

 

 

 

 

            

 

 

 

 

 

 

 

 

 

 

 

  A computation shows that 𝑥̅ = 27.793  and 𝑠 =  √𝑠2 = 1.462,  where   𝑠2 =  
∑ (𝑥𝑘−𝑥̅)2𝑛

𝑘=1

𝑛−1
 

 

 

 

 


