	Computing the sample correlation coefficient and the coefficients for the least-squares regression line 

A popular, nationwide standardized test taken by high-school juniors and seniors may or may not measure academic potential, but we can nonetheless examine the relationship between scores on this test and performance in college. 

We have chosen a random sample of fifteen students just finishing their first year of college, and for each student we've recorded her score on this standardized test (from 400 to1600) and her grade point average (from 0 to4) for her first year in college. The data are shown below, with [image: image1.png]


denoting the score on the standardized test and [image: image2.png]


denoting the first-year college grade point average. A scatter plot of the data is shown in Figure 1. Also given are the products of the standardized test scores and grade point averages for each of the fifteen students. (These products, written in the column labelled "[image: image3.png]


," may aid in calculations.) 

[image: image4.jpg]Standardized test | Grade point v
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940 224 2105.6
910 2.66 24206
1200 277 3324
1100 217 2387
1070 295 31565
1490 354 52746
870 219 19053
1000 254 2540
1490 328 48872
1390 316 43924
1300 238 3744
810 219 17739
1340 379 50786
1260 349 43974
1020 316 32232
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 Figure 1
Answer the following. Carry your intermediate computations to at least four decimal places, and round your answer as specified below. 

What is the value of the sample correlation coefficient for these data? Round your answer to at least three decimal places. 


	

	

	


Bivariate data give insight into the relationship between two quantitative variables. In this scenario, the two variables are standardized test score, denoted by [image: image6.png]


, and grade point average, denoted by [image: image7.png]


. Looking at the sample data for these two variables plotted in the scatter plot in Figure 1, we see evidence of a positive linear relationship between the variables: as standardized test scores increase, the corresponding grade point averages tend to increase, and this relationship looks like it could be modeled nicely by a straight line. 

The sample correlation coefficient, usually denoted [image: image8.png]


, is a numerical measure of the strength and the direction of the sample linear relationship between two variables. The value of [image: image9.png]


is always a number from -1to1. If [image: image10.png]


is positive, then the sample data indicate a positive linear relationship between the two variables; if [image: image11.png]


is negative, then the sample data indicate a negative linear relationship between the two variables. The closer that [image: image12.png]


is to the extreme values -1and1, the stronger the linear relationship indicated by the sample data. When r=0, the sample data indicate no linear relationship between the two variables. The following illustration summarizes these facts: 
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For the bivariate data , the value of the sample correlation coefficient is defined by the formula 

,

in which [image: image15.png]


is the sample mean of the [image: image16.png]


values, that is, , and [image: image17.png]


is the sample mean of the [image: image18.png]


values, that is, . 

There are several other equivalent formulas for computing [image: image19.png]


, such as 

,

in which [image: image20.png]


is the sample standard deviation of the [image: image21.png]


values and [image: image22.png]


is the sample standard deviation of the [image: image23.png]


values. 

Using this formula and the data in the problem, we have 
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The sample correlation coefficient [image: image28.png]


is greater than zero, so the sample data suggest a positive relationship between the two variables, as we guessed from the scatter plot. 

The answer is:
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