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[image: image5.png]Table 4. Average length and weight at different ages for Atlantic
Ocean rockfish, Sebastes mentella

Age (yr) Length (cm) Weight (g) Age (yr) Length (cm) Weight (g)

1 52 2 11 282 318
2 85 8 12 296 371
3 115 21 13 308 455
% 143 38 14 320 504
5 16.8 69 15 330 518
6 192 17 16 340 537
7 213 148 17 349 651
8 233 190 18 364 719
9 250 264 19 37.1 726
10 26.7 293 20 377 810

Source: Gordon L. Swartzman and Stephen P. Kaluzny, Ecological Simulation Primer, Macmillan, 1987, p. 98.





Period _______    Date ___________________

	12.1 – Inference for Linear Regression

	Problem 1 – Crying Babies Part I (regression review) 
Child development researchers explored the relationship between the crying of infants and their later IQ scores.  The researchers recorded the crying and measured its intensity by the number of peaks in the most active 20 seconds.  A random sample of 38 infants were used.
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a. Find the regression equation for the following data set.  Define any variables you use.
b. Interpret the slope in the context of the problem.

c. Interpret the y-intercept in the context of the problem.

d. Find and interpret the correlation coefficient for this data.

e. Find and interpret R 2 for this data.

f. Sketch the scatter plot and residual plot.

g. Do you think that a linear model is a good fit for this data?  Explain.


	Population regression line vs. sample regression line  
	

	Inference for regression

	When conducting an inference for regression, we are checking to see…
· If there is a relationship, then _______________________ .

Picture:

· If there is not a relationship, then ______________________ .

Picture:



	c
Conditions for the confidence interval and hypothesis test

	1. Linear
2. Independent
3. Normal
4. Equal SD
5. Random



	Problem 2 – Crying Babies Part II

Check the conditions for the data from Problem 1.


	Hypothesis testing

	In general, what are the hypotheses for a linear regression test?  

	

	What is the test statistic and degrees of freedom for the Linear Regression t Test?  

	

	How can we use the calculator to help with the Linear Regression t Test?

	

	Problem 3 – Crying Babies Part III

Suppose the researchers wanted to know if there was a linear relationship between IQ and crying. Researchers theorized that more easily stimulated (more likely to cry) is a sign of higher IQ.
a) What are the hypotheses?

b) Calculate the test statistic and state your conclusion.



	Problem 4 – All you can eat! 

Do customers who stay longer at buffets give larger tips?  Charlotte, an AP statistics student who worked at an Asian buffet, decided to investigate this question for her second semester project.  While she was doing her job as a hostess, she obtained a random sample of receipts, which included the length of time (in minutes) the party was in the restaurant and the amount of the tip (in dollars).  Do these data provide convincing evidence that customers who stay longer give larger tips?  

Time (minutes)

Tip (dollars)
23

5.00

39

2.75

44

7.75

55

5.00

61

7.00

65

8.88

67

9.01

70

5.00

74

7.29

85

7.50

90

6.00

99

6.50

a) Make a scatterplot of the data with the least-squares regression line added.  Describe what this graph tells you about the relationship between the two variables.
b) Minitab output from a linear regression analysis on these data is shown below. 
Predictor
Coef
SE Coef
T
P

Constant
4.535
1.657
2.74
0.021

Time (minutes)
0.03013
0.02448
1.23
0.247

S = 1.77931   R-Sq = 13.2%   R-Sq(adj) = 4.5%
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What is the equation of the least-squares regression line for predicting the amount of the tip from the length of the stay?  Write your equation in context.
c) Interpret the slope of the least-squares regression line in context.
d) Explain what the value of s means in this setting.



	e) Carry out an appropriate test to answer Charlotte’s question.


	Confidence Interval

	How is the confidence interval constructed and what are the degrees of freedom?  

	

	How can we use the calculator to help with the Linear Regression t Interval?

	

	Problem 5 – Time vs Tip Part II
Construct and interpret a 95% confidence interval for the slope of the regression line using the Time versus tip data from Problem 4.


	Problem 6 – Sugary Flowers
For their second-semester project, two AP Statistics students decided to investigate the effect of sugar on the life of cut flowers. They went to the local grocery store and randomly selected 12 carnations. All the carnations seemed equally healthy when they were selected. When the students got home, they prepared 12 identical vases with exactly the same amount of water in each vase. They put one tablespoon of sugar in 3 vases, two tablespoons of sugar in 3 vases, and three tablespoons of sugar in 3 vases. In the remaining 3 vases, they put no sugar. After the vases were prepared and placed in the same location, the students randomly assigned one flower to each vase and observed how many hours each flower continued to look fresh. Here are the data and computer output.

Sugar

(tbs.)

Freshness

(hours)

0

168

0

180

0

192

1

192

1

204

1

204

2

204

2

210

2

210

3

222

3

228

3

234

Construct and interpret a 99% confidence interval for the slope of the true regression line. 




	12.2 Transforming to Achieve Linearity

	Why is Transformation of Data needed?

	

	What are the most common ways to transform data?

	


	b)
You are in charge of a fishing tournament.  Prizes will be given for the heaviest fish caught.  The fish will not be kept, but will instead be released back into the water.  What are some problems that may arise when trying to weigh each fish?

c) 
We need to find a way to calculate the weight of each fish without have to actually weigh it on a scale.  Length is one dimensional and weight is three dimensional, so what if we try using the cube of length to make more three dimensional like weight.  On your calculator, transform the data in the length list to the cube of length.  Then make a new scatterplot of length cubed and weight.  Describe the new scatter plot?
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d)
On your calculator, graph the residual plot of the transformed data.  What do we know about our regression equation from looking at the residual plot?

e)
Find the LSRL for the transformed data and write it in context. (Watch your units!)

f)
Predict the weight of a 22 centimeter fish.  Explain how you found your answer.

g)
Say a fish weighs 460 grams.  Estimate the length of the fish.  Explain how you found your answer.



	Power Models


	What does a power model look like and how can we tell if data is following a power model?

	

	How can data that follows a power model be transformed?

	

	Problem 8 
The following data set gives the distance from the sun (in astronomical units) and the period of revolution (in Earth years) for each planet in our solar system.

distance from sun (AU)

period of revolution 
(Earth years)

0.387

0.241

0.723

0.615

1

1

1.524

1.881

5.203

11.862

9.539

29.456

19.191

84.07

30.061

164.81

a) Sketch a scatterplot of the data.  

b) According to our previous work, if data follows a power model, we should plot the log (or ln) of x against the log (or ln) of y to see a more straight line relationship.  Make the transformations and plot the transformed data.  Sketch the scatterplot here.

c) Find the regression equation for the transformed data and write it in context.

d) Use the regression equation to predict the period of revolution for a new planet that is 36.15 AU from the sun.


	BIG IDEA FOR POWER MODELS
	 

	Exponential Models


	What does an exponential function look like and how can we tell if a function is growing exponentially?

	

	How can data that is growing exponentially be transformed?

	

	Problem 9 
The data set at the right gives the number of transistors in a computer chip corresponding with the year in which the chip was made.  

date

transistors

1971

2250

1972

2500

1974

5000

1978

29000

1982

120000

1985

275000

1989

1180000

1993

3100000

1997

7500000

1999

24000000

2000

42000000

a) Sketch a scatterplot for the data using “Years since 1970” as the explanatory variable.  Describe what you see.

b) According to our work above, if we plot Years since 1970 against ln transistors, we should see a more straight line pattern.  See if it works and sketch your scatterplot.

c) Calculate the regression equation for the transformed data and write the equation in context.

d) Use the regression equation to predict the number of transistors in 2003.  



	BIG IDEA FOR EXPONENTIAL MODELS
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