

STAT 3090                                 LAB 1                                            	FALL 2022
NAME: Owen Sullivan
OBJECTIVES: Upon successful completion of this assignment, you will be able to…
· Classify data into proper data types
· Identify the population, sample, parameter, statistic in context
· Determine if a statistic is being used for inference
· Determine the type of study from the context of a problem
· Distinguish between explanatory and response variables
· Identify the three components of an experimental study given context
· Utilize different types of sampling

Part One:

HLS:
Complete Mastery Hawkes lesson 1.1, 2.3, and 8.4 (10 pts each) ü

Data and Study Classification 

Classify the following data by indicating whether it is qualitative or quantitative, discrete, or continuous (or not applicable if qualitative), and indicate the level of measurement (Nominal, Ordinal, Interval, Ratio). (3 pts each)
1. The number of people who quit drinking caffeinated beverages in the past 5 years.

 Quantitative, discrete, ratio

2. Credit score of each person in a city

Quantitative, discrete, interval

3. Water level of the local river.

Quantitative, continuous, ratio

4. The 5-star ranking system for an item purchased from a company.

Qualitative, N/A, ordinal

5. Nationalities of people at a university.

Qualitative, N/A, nominal

6. Time it takes for a brand of light bulbs to burn out.

Quantitative, continuous, ratio


Practice with Application of Terms: 

A manufacturer of computer chips claims that less than 9% of its products are defective. When quality control inspectors draw 2,000 chips from a large production, they find 7.75% to be defective. 

(a) Describe the population of interest. (2pts)

All computer chips manufactured by the manufacturer in question.
 
(b) Identify the parameter of interest. (2pts)

The true percentage of all computer chips manufactured by the manufacturer in question that are defective. 

(c) Identify the statistic from the sample in this scenario. (2pts)

The 7.75% of the 2,000 computer chips drawn by quality control inspectors that are defective.

(d) What part of the study involves descriptive statistics? (2pts)

The part of the study that measures what percentage of the sample of 2,000 computer chips are defective involves descriptive statistics.

(e) Is the ultimate goal of this scenario to perform inferential or descriptive statistics? Explain your reasoning. (2pts)

The ultimate goal is to perform inferential statistics because the quality control inspectors want to use the percentage of defective computer chips in their sample of 2,000 to make a generalization about the true percentage of all computer chips manufactured by the manufacturer in question that are defective.

A statistics professor wants to know the average score on the Fall 2020 Final Exam for the forty-five students who took her class. 

(a) Are the students in the professor’s class the population or the sample in this scenario? How do you know? (2pts)

The students in the professor’s class are the population in this scenario because it is not reasonably inferred that the Fall 2020 Final Exam was administered to anyone outside of the professor’s class and all of the students were used in the experiment.

(b) What characteristic of the population is being measured? (2pts)

The characteristic being measured is the students’ score on the Fall 2020 Final Exam. The score is an individual measurement that will be used to compute the average score for all the students in the professor’s class.

Part 2:

HLS:
Complete for Mastery Hawkes lesson 2.1 (11 pts) ü

Observational vs Experimental Study

Determine whether an observational or experimental study is appropriate to address the following statements.
1. A coffee shop owner wants to study if new machines will reduce production costs. (2 pts)

 Experimental

2. An instructor wants to study how many people complete practice worksheets. (2 pts)

 Observational

3. A pharmaceutical company wants to test whether a new drug eases symptoms of an illness. (2 pts)

 Experimental

4. A technology company wants to study how familiar older age groups are with smart devices. (2 pts)

 Observational

Components of an Experimental Study

Because of concerns about employee stress, a large company is conducting a study to compare two programs (tai chi or yoga) that may help employees reduce their stress levels.

Tai chi is a 1200-year-old practice, originating in China, that consists of slow, fluid movements. Yoga is a practice, originating in India, that consists of breathing exercises and movements designed to stretch and relax muscles. 

The company has assembled a group of volunteer employees to participate in the study during the first half of their lunch hour each day for a 10-week period. Each volunteer will be assigned at random to one of the two programs. Volunteers will have their stress levels measured just before the beginning of the program and ten weeks later at the completion of it.

Identify the three components of experimental design in this study:

1. Control (1 pt)
 
The two programs that each volunteer could be assigned to (tai chi or yoga).

2. Replication (1 pt)
 
A group of volunteer employees (more than one employee) is being tested.

3. Randomization (1 pt)
 
Each volunteer is assigned at random to one of the two programs (tai chi or yoga).



Combination Problem

Consider the following experiment:
To determine the effectiveness of jazz music in terms of bear attack prevention, a couple of students casually approached 1000 randomly selected bears and then approached 1000 randomly selected bears while playing jazz music.
Disclaimer:  Please do not try this experiment.

 

1. What is the response variable and what is the explanatory variable for the experiment? 
a. Response Variable: (2 pts)

Whether or not bear attacks are prevented.

b. Explanatory Variable: (2 pts)

Whether or not jazz music is being played when approaching a bear.

2. What are some possible confounding variables?  Name at least one. (2 pts)

Whether or not a bear is hungry, whether or not the human smells tasty, etc. 

Now, suppose that the group wanted to investigate whether jazz is good for bear attack prevention across a wilderness with 6 regions along with an easy to access zoo containing 5 bears. How could they utilize the following sampling methods: 
Disclaimer:  Please do not try this experiment.

 
3. Simple random sampling (2 pts)

The group compiles a list of each bear in the wilderness and assigns them unique numbers. Then, the group randomly chooses 1,000 non-duplicate numbers and uses the 1,000 corresponding bears for their testing.

4. Stratified random sampling (2 pts)

The group decides to stratify bears based on their age, since age dictates one’s appreciation of jazz. They create strata for bears aged 0-9 years old, 10-19 years old, and so on up to 90-99 years of age. Then, they assign each bear in each strata a unique number and randomly select 100 bears from each stratum for a total sample size of 1,000 bears. 

5. Cluster sampling (2 pts)

The group decides to cluster bears based on which of the 6 regions in the wilderness they live in. Then, the group chooses every bear from one region to participate in the experiment.

6. Systematic sampling (2 pts)

The group compiles a list of each bear in the wilderness and assigns them unique numbers. The group selects the bear corresponding to number 5 as their first subject. Then, the group selects every 10th bear after number 5 as participants until they reach a sample size of 1,000 bears.

7. Convenience sampling (2 pts)

The group could go to the zoo and approach the first four bears they see, then conduct their experiment.
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