
G M R D COLLEGE MOHANPUR, SAMASTIPUR 

      B A ECONOMICS{HONOURS}PART–III PAPER VII 

             DESIRABLE PROPERTIES OF ESTIMATORS 

Very often, there are a number of different estimators that can be used to 

estimate unknown population parameters. When faced with such a choice, it 
is desirable to know that the estimator chosen is the "best" under the 
circumstances, that is, it has more desirable properties than any of the 

other options available to us. There are three desirable properties of 
estimators: 
 

Unbiasedness 
 
An estimator's expected value (the mean of its sampling distribution) equals 

the parameter it is intended to estimate. For example, the sample mean is 
an unbiased estimator of the population mean because the expected value 
of the sample mean is equal to the population mean. 

 
efficiency 
An estimator is efficient if no other unbiased estimator of the sample 

parameter has a sampling distribution with smaller variance. That is, in 
repeated samples, analysts expect the estimates from an efficient estimator 
to be more tightly grouped around the mean than estimates from other 

unbiased estimators. For example, the sample mean is an efficient 
estimator of the population mean, and the sample variance is an efficient 
estimator of the population variance. 

 
consistency 
A consistent estimator is one for which the probability of accurate estimates 

(estimates close to the value of the population parameter) increases as 
sample size increases. In other words, a consistent estimator's sampling 
distribution becomes concentrated on the value of the parameter it is 

intended to estimate as the sample size approaches infinity. As the sample 
size increases to infinity, the standard error of the sample mean declines to 
0 and the sampling distribution concentrates around the population mean. 

Therefore, the sample mean is a consistent estimator of the population 
mean. 
 



The single estimate of an unknown population parameter calculated as a 
sample mean is called a point estimate of the mean. The formula used to 

compute the point estimate is called an estimator. The specific value 
calculated from sample observations using an estimator is called 
an estimate. For example, the sample mean is a point estimate of the 

population mean. Suppose two samples are taken from a population and 
the sample means are 16 and 21 respectively. Therefore, 16 and 21 are two 
estimates of the population mean. Note that an estimator will yield different 

estimates as repeated samples are taken from the sample population. 
A confidence interval is an interval for which one can assert with a given 
probability 1 - α, called the degree of confidence, that it will contain the 

parameter it is intended to estimate. This interval is often referred to as the 
(1 - α)% confidence interval for the parameter, where α is referred to as 
the level of significance. The end points of a confidence interval are called 

the lower and upper confidence limits. 
For example, suppose that a 95% confidence interval for the population 
mean is 20 to 40. This means that: 

 
There is a 95% probability that the population mean lies in the range of 20 
to 40. 

 
"95%" is the degree of confidence. 
 

"5%" is the level of significance. 
 
20 and 40 are the lower and higher confidence limits, respectively. 

 
Intuitive explanation of desirable properties (Unbiasedness, 
Consistency, Efficiency) of statistical estimators? 

 
mathematical-statistics estimation inference unbiased-estimator estimators 
 

From literature I understand that the desirable properties of statistical 
estimators are 
 

Unbiasedness - we want the estimator to give the correct parameter value 
theta, on an average, irrespective of the sample size--defined by 
 

 
 



Consistency - we want larger sample sizes to give progressively better 
estimates of the correct parameter value theta and asymptotically converge 

to theta in probability--defined by 
 

 
 

Efficiency - we want the unbiased estimator to have the lowest possible 
variance--as determined by the Cramer-Rao bound. Efficient estimators, 
however, need not exist in all situations. 

 
I don't really understand each of these properties and the difference 
between them. Please explain the intuitive meaning of these properties 

followed by the math behind it. 
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