STAT – C1000 – SPRING 2026							Alvarez 
1. For this part, you will construct a confidence interval for a single mean.	(18 points)
A. Survey 20 – 30 individuals by asking one of the following questions: 
· How many hours do you typically work weekly? 
· How many hours of sleep do you typically get on weekdays? 
· How long is your commute to school or work, in minutes?
You may survey classmates, friends, family members, or other people in your community. In your lab report, include the question you chose, the population of interest, the individual responses (raw data), and the sample size (n). 							(10 points)
Solution 
Question: "How many hours of sleep do you typically get on weekdays?
Population of Interest: College students
Sample Size - 20
	Response
	Count

	8 hrs
	6 people

	7 hrs
	7 people

	6 hrs
	6 people

	5 hrs
	1 person

	 n
	20



B. Compute the sample mean.						 (2 points)
xˉ=20(8×6)+(7×7)+(6×6)+(5×1)​/20
=48+49+36+5/20
=138/20
Sample Mean= 6.9
C. We will assume that the conditions for constructing a confidence interval for a mean are satisfied. Construct a 90% confidence interval for the population means based on your question selection. Describe how you found the 90% confidence interval. 											(4 points)
	X
	Count
	Mean Value
	(x-mean value)
	

	8
	6
	6.9
	(8-6.9)2=
1.21
	1.21*6=7.26

	7
	7
	6.9
	(7-6.9)2=
0.01
	0.01*7=0.07

	6
	6
	6.9
	(6-6.9)2=
0.81
	0.81*6=4.86

	5
	1
	6.9
	(5-6.9)2=
3.61
	3.61*1=3.61



s=(7.26+0.07+4.86+3.61/19)1/2​​
= (0.8316)1/2
S =0.912
D. Interpret the confidence interval in context. 				(2 points)
CI=xˉ±t∗⋅n​s​
=6.9±1.729* ​0.912/(20)1/2
​=6.9±1.729×0.204
=6.9±0.353
90% Confidence Interval: (6.547, 7.253)
We are 90% confident that the true mean number of hours of sleep on weekdays for the population is between 6.55 and 7.25 hours.
2. Using the sample data from Problem 1, you will perform a hypothesis test for a population mean. 								(6 points)
A. Choose one of the following based on your variable and include it in your report:
· Hours of sleep on weekdays:
· hours
· hours 			(1 point) 
B. Assume the conditions for conducting a hypothesis test are met. Find the P-value. Briefly describe how you found it. 					(2 points) 

t=​xˉ−μ0​​/s/(n)1/2
t= 6.9-7/0.912/201/2
t=-0.1/0.204
t=-0.490
Since Hₐ is left-tailed, find P(t < −0.490) with df = 19.
Using a t-table P-value ≈ 0.315
I calculated the t-statistic using the formula above, then found the probability of getting a t-value less than −0.490 with 19 degrees of freedom using a t-distribution table.
C. Use a 0.1 level of significance to test the claim. Write a conclusion of the hypothesis test in the context of the problem. 						(3 points)
Since the P-value (0.315) is greater than the significance level α = 0.10, we fail to reject H₀. There is not sufficient evidence to conclude that the mean hours of sleep on weekdays are less than 7 hours.
3. Using a Least-Squares Regression Line. 					(26 points)





(6 points)

A. For each car type, which variable is the explanatory variable? 		(2 points) 
In all three cases (Honda Civic, Toyota Corolla, and Nissan Sentra), the explanatory variable (or independent variable) is mileage. That's because mileage is the variable that influences, or explains, changes in the price. Mileage will affect the price, making it an explanatory variable in all three examples.
B. For each car type, describe any trends you see between the two variables. Mention strength, direction, and form.							(6 points)
For the Honda Civic, there is a strong negative linear correlation between mileage and cost. As the car's mileage goes up, the price of the car consistently goes down in a reasonably predictable way. The scatterplot points are closely clustered around the trendline, indicating a strong relationship between the variables. In the case of the Toyota Corolla, there is a moderate to strong negative linear association between mileage and price. This suggests that as mileage increases, price tends to decrease, but a slightly wider spread in the data is evident than with the Honda Civic. This, however, still shows a steady downward trend. The graph for the Nissan Sentra shows a strong negative linear relationship between mileage and price. The graph indicates that the higher the mileage, the lower the price, and vice versa. The data are relatively close to the line of best fit, indicating mileage is a good predictor for price in this model of automobile. 
C. To add the line of best fit, right-click on a scatterplot point and select Add Trendline. Choose Linear for the Trend Type. Under Equations and Values, check Display Equation on chart and check Display R-squared value on chart. Copy the three updated scatterplots into your report showing the line of best fit, the equation of the LSR line, and the R-squared value. 					(6 points) 
A scatter plot was generated for each type of car, with mileage as the independent variable and price as the dependent variable. For each scatterplot, a linear trendline (the line of best fit) was drawn. The equation of the least squares line and the coefficient of determination (R-squared) were added to each figure to represent the relationship between the variables. For the Honda Civic, the equation is y = -0.1366x + 24320 with an R² value of 0.9839. For the Toyota Corolla, the equation is y = -0.0542x + 18599 with an R² value of 0.9183. For the Nissan Sentra, the equation is y = -0.0679x + 17618 with an R² value of 0.9783. These R² values demonstrate that all three cars have a very strong linear correlation between mileage and price.

D. Use the equation of the LSR line to predict the value of the response variable for each car type when X = 30,000. Write a complete sentence for each of the three predictions, indicating car type, price, and number of miles. 		(6 points)
For the Honda Civic, when using the regression equation, we predict that the price at 30,000 miles will be around $20,222. In other words, the estimated price of a Honda Civic car with 30,000 miles is around $20,222 according to the data. For the Toyota Corolla, the predicted price at 30,000 miles is around $16,973. This shows that a Toyota Corolla with 30,000 miles is expected to be worth about $16,973 in the model year. And for the Nissan Sentra, the predicted price at 30,000 miles is about $15,581. This means that the expected price for a car with 30,000 miles would be approximately $15,581 for a Nissan Sentra based on the trend in the data.




Honda Civic Price vs Mileage

Price	
42000	48000	38000	46000	50000	41000	39000	47000	18500	17900	19200	18000	17500	18700	19000	17800	Mileage


Price



Corolla Price vs Mileage

Price ($)	
45000	52000	40000	54000	43000	49000	44000	55000	16200	15900	16500	15700	16300	15800	16100	15600	Mileage


Price



Nissan Price vs Mileage

Price ($)	
50000	55000	47000	58000	52000	56000	48000	53000	14200	13900	14500	13700	14100	13800	14300	14000	Mileage


Price



