
Math 2300: Statistical Methods 

Chapter 1 

Section 1.1 How can we investigate using data 

The information we gather with experiments and with surveys is collectively called data. 

What is statistics? 

Statistics is the art and science of 

• Designing studies 

• Analyzing the data that those studies produce 

• Translating the data into knowledge and understanding of the world 

Three main aspects of statistics 

• Design:  Planning how to obtain data to answer the questions of interest 

• Description: Summarizing the data that are obtained 

• Inference: Making decisions and predictions based on the data 

Ex 1:  

Suppose you want to open a restaurant in Lubbock, but not sure what type of a restaurant it should be. How can you 

find out what type would bring you more profit? 

Design:   

You have to plan how to collect data. For instance, by interviewing residents picking telephone numbers randomly from 

the directory. 

Description: 

Prepare a table with percentages.  

Type of restaurant Popularity (%) 

BBQ 24 

Mexican 25 

Italian 18 

Chinese 13 

Sea Food 14 

Other 6 

Total 100 

 

Inference: 

Mexican and BBQ restaurants are popular. It should be a good choice to start an Mexican or a BBQ restaurant.  



 

 

Section 1.2 We learn about Populations using Samples 

The entities that we measure in a study are called subjects. (Usually a person or an object whose characteristics are of 

interest).  

A characteristic being measured in a study is given the name variable. 

Population and Sample 

• Population:   The total set of subjects in which we are interested.  

• Sample:   The subset of the population for whom we have (or plan to have) data.  

Ex 2:   We are interested in the average age of the students in Texas Tech.  

With regard to this example, the entities we measure are the students. Therefore, the students are the subjects. The 

characteristic being measured is the age. This is a variable in this study.  

The set of all the subjects of interest is the set of students in Texas Tech. Therefore the population is “students in Texas 

Tech”.  

However, it is not feasible to find the age of all the students in Texas Tech. Therefore we select a random set of students 

from Texas Tech to find the average age of the group. This set of students, which we actually collect data from, is a 

sample. For instance, this class is could be a sample.  
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Descriptive Statistics and Inferential Statistics 

Descriptive statistics:   

Descriptive statistics refers to methods from summarizing the data. The summaries usually consist of graphs and 

numbers such as averages and percentages.  

Inferential statistics: 

Inferential statistics refers to methods of making decisions or predictions about a population, based on data obtained 

from a sample of that population.  

Sample statistics and Population parameters 

• Parameter: A numerical summary of the population 

• Statistic: A numerical summary of a sample taken from the population 

Ex 3:  Referring back to ex 2, the numerical summary we are interested in the population is the average age.  

Therefore the average age of the students of Texas Tech is the parameter. 

The same numerical summary with regard to a sample is called a statistic. 

For instance, the average age of this class is a statistic.  

Randomness and Variability 

If a sample statistic is to be a good reflection of the population parameter, the sample has to be random. In other words, 

each subject in the population has to have the same chance of being included in the sample.  This is the basis of random 

sampling. 

Ex 4: We are interested in finding out how concerned people in Texas are about global warming. A survey was done in 

several colleges in Texas and found out that 40% of the respondents were concerned about global warming. Is this a 

good reflection of the percentage of people in Texas who are concerned about global warming? 

Ex 6: Suppose you need to find the average height of Texas Tech students. You take the basketball team for a sample 

and find that the average height it 6’ 2”. Is this sample statistic a good reflection of the population parameter?  

Variability in this regard refers to how the sample statistics vary from sample to sample.  

Ex 6:  For instance, suppose that we want to find the average age of the Texas Tech students.  There are a lot of 

possible samples one could choose. Consider two of these samples; for instance, section 6 and section 24 of Math 2300 

in spring 2010. Do you expect the sample statistics (average age in each) for the two classes to be the same? 
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