Math 201
Review for Test 2

1.  The following table lists the average temperature of a month and the amount of the electricity bill for that month: 
  

	
	month
	temp
	bill
	month
	temp
	bill

	
	Apr-91
	51
	$41.69 
	Jun-92
	66
	$40.89 

	
	May-91
	61
	$42.64 
	Jul-92
	72
	$40.89 

	
	Jun-91
	74
	$36.62 
	Aug-92
	72
	$41.39 

	
	Jul-91
	77
	$40.70 
	Sep-92
	70
	$38.31 

	
	Aug-91
	78
	$38.49 
	Oct-92
	*
	*

	
	Sep-91
	74
	$37.88 
	Nov-92
	45
	$43.82 

	
	Oct-91
	59
	$35.94 
	Dec-92
	39
	$44.41 

	
	Nov-91
	48
	$39.34 
	Jan-93
	35
	$46.24 

	
	Dec-91
	44
	$49.66 
	Feb-93
	*
	*

	
	Jan-92
	34
	$55.49 
	Mar-93
	30
	$50.80 

	
	Feb-92
	32
	$47.81 
	Apr-93
	49
	$47.64 

	
	Mar-92
	41
	$44.43 
	May-93
	*
	*

	
	Apr-92
	43
	$48.87 
	Jun-93
	68
	$38.70 

	
	May-92
	57
	$39.48 
	Jul-93
	78
	$47.47 


The regression line for predicting the bill from the temperature is:                                   bill = 55.1 - 0.214 temp. A scatterplot of the data with the regression line drawn in follows: 
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a) Use the regression line to predict the electric bill for a month with an average temperature of 50 degrees. 
b) Estimate as accurately as you can from the scatterplot the proportion of variability in electric bills that is explained by the regression line with average temperature. 
c) Which month has the highest fitted value? Explain your answer. 
d) Without doing any calculations, identify the month with the largest positive residual. Explain your answer. 
e)  What proportion of the variability in electric bills is explained y the regression line with temperature?

2.  It is a demonstrable fact that the sum of the residuals from a regression line must equal zero. 
a) Does it follow from this fact that the mean of the residuals must equal zero? Explain briefly. 
b) Does it follow from this fact that the median of the residuals must equal zero? Explain briefly. 

3.  How does one find the residual for a particular data point?

4.  In the Presidential election of 1968, Richard Nixon won 43.4% of the popular vote and Hubert Humphrey won 42.7% of the popular vote. In a Gallup poll conducted in September of 1967, 43% of those polled favored Nixon while 28% favored Humphrey. Identify which of these numbers are parameters and which are statistics.

6.  Use this Arby’s data (CALOR and SERV) to answer the questions below:



	sandwich
	serving size (ounces)
	calories

	Arby's Melt with Cheddar
	5.2
	368

	Arby-Q
	6.4
	431

	Bac'n Cheddar Deluxe
	8.1
	539

	Beff'n Cheddar
	6.7
	487

	Giant Roast Beef
	8.1
	555

	Junior Roast Beef
	4.4
	324

	Regular Roast Beef
	5.4
	388

	Super Roast Beef
	8.7
	523

	Breaded Chicken Fillet
	7.2
	536

	Chicken Cordon Bleu
	8.5
	623

	Grilled Chicken BBQ
	7.1
	388

	Grilled Chicken Deluxe
	8.1
	430

	Roast Chicken Club
	8.5
	546

	Roast Chicken Deluxe (ssb)
	7.6
	433

	Roast Chicken Santa Fe
	6.4
	436

	French Dip
	6.8
	475

	Hot Ham 'n Swiss
	9.3
	500

	Italian Sub
	10.1
	675

	Philly Beef 'n Swiss
	10.4
	755

	Roast Beef Sub
	10.8
	700

	Triple Cheese Melt
	8.4
	720

	Turkey Sub
	9.8
	550

	Roast Beef Deluxe
	6.4
	296

	Roast Chicken Deluxe
	6.8
	276

	Roast Turkey Deluxe
	6.8
	260

	Fish Fillet
	7.7
	529

	Ham 'n Cheese
	5.9
	359

	Ham 'n Cheese Melt
	4.9
	329


a)
Which variable should be used as the explanatory variable and which should be the response variable?

b)
Use your calculator to determine the least squares line for predicting the response variable from the explanatory variable.

c)
What is the value of the correlation coefficient?  Explain what this value means.

d)
Sketch the residual plot, with labeled axes.  Comment on how the residuals appear, and explain what this means.
c)
Interpret the slope of the regression line in the context of the problem.

6. Consider the sampling we did from the population of 100 US Senators.
a) We first sampled using the “pick Senators you have heard of” method.  Comment on this sampling method.

b) Using this first method, if we calculate 200 sample means of years of service (using sample sizes of 5), what kind of estimate of the population mean are we likely to get?

c) What would you expect to happen if we repeat this, using a sample of size 10?

d) What would you expect if we repeat this, finding 500 sample means, with a sample size of 10?

e) Now we decide to use simple random samples.  Suppose we calculate 200 sample means, based on samples of 5.  What result do you expect?

f) Suppose we repeat this, using a sample size of 8.  Do you expect anything different?  Explain.

7. Suppose a researcher explores a possible link between shoe size and IQ by examining all the hospital records in New York City.  What kind of study is this (Based on anecdotes? A survey? An observational study? A controlled experiment?)

8. Suppose a researcher wishes to explore a possible link between inches of snowfall during the 4 weeks before an exam and the exam scores.  What is the explanatory variable?  What is the response variable?  Explain how the researcher could carry out an observational study in this situation.

9. Suppose a researcher wishes to explore a possible link between achievement in elementary statistics courses with various technologies.  Spefically, the researcher wants to know whether statistics students learn more using TI Graphing Calculators or using Fathom Dynamic Data Software.  Explain how a researcher could carry out a controlled experiment.  Use a graphic.
10. Explain how this study in problem 9 could be made double blind.

