
Chapter 3: Population and Sample 
 

Population  

A population is the complete set of all possible observations, measurements, or data points that are of 
interest in a particular study. 

Characteristics: 

 Comprehensive: Includes every member or item that fits the criteria of the study. 
 Parameters: Descriptive measures that summarize characteristics of the population (e.g., 

population mean (μ), population variance (σ²)). 
 Examples: 

o All residents of a country when studying national health statistics. 
o Every manufactured item coming off a production line when assessing quality control. 
o All students enrolled in a specific university when analyzing academic performance. 

Advantage: 

 Complete Information: Provides the most accurate and complete data for analysis. 
 Benchmark: Serves as a reference point for comparisons and evaluations. 

Challenges: 

 Accessibility: Often impractical or impossible to collect data from the entire population due to 
size, cost, time, or logistical constraints. 

 Resource-Intensive: Gathering population data can require significant resources 

 

Sample 

A sample is a subset of the population selected for observation, measurement, or analysis. It is intended 
to represent the larger population. 

Characteristics: 

 Representative: Ideally mirrors the population's characteristics to ensure valid inferences. 
 Statistics: Descriptive measures that summarize characteristics of the sample (e.g., sample mean 

(x)̄, sample variance (s²)). 
 Examples: 

o A group of 1,000 voters selected from the entire voting population for a poll. 
o A batch of 50 products picked from a day's production for quality testing. 
o 200 students randomly chosen from a university's student body for a survey. 



Advantage: 

 Feasibility: More practical and cost-effective to collect and analyze data from a sample rather 
than an entire population. 

 Speed: Allows for quicker data collection and analysis. 
 Resource Management: Requires fewer resources while still providing valuable insights. 

Challenges: 

 Sampling Bias: If the sample isn't representative, results can be skewed, leading to inaccurate 
conclusions. 

 Sampling Error: Natural variation between the sample and the population can introduce errors in 
estimates. 

Key Differences Between Population and Sample 

 

 

 

Aspect Population Sample 

Definition Entire set of possible observations Subset of the population 

Size Typically large or infinite Smaller, manageable size 

Parameters Described by parameters (μ, σ², etc.) Described by statistics (x,̄ s², etc.) 

Cost & Time High resource requirements Lower resource requirements 

Usage Provides complete information Used to infer population characteristics 

 

Sampling Methods 

To obtain a representative sample, various sampling methods are employed: 



A. Probability Sampling: 

 

 

Every member of the population has a known, non-zero chance of being selected. Enhances 
representativeness. 

 Simple Random Sampling: Every member has an equal chance of selection. 
 Systematic Sampling: Selecting every k-th member from a list. 
 Stratified Sampling: Dividing the population into strata and sampling from each stratum. 
 Cluster Sampling: Dividing the population into clusters and randomly selecting entire clusters. 

B. Non-Probability Sampling: 

Not all members have a known chance of being selected. More prone to bias. 

 Convenience Sampling: Selecting members who are easily accessible. 
 Judgmental or Purposive Sampling: Selecting members based on specific criteria or judgment. 


