פיתרון לתרגיל 11  
Problem 1:

A sample of 25 points shows a correlation coefficient of 0.84. What is the 95% confidence interval for the correlation coefficient in the population?
Solution:
The solution is a wild ride; hang on!  

a) From 1−α = 0.95. find α/2 = 0.025. Use a table to find that the 95% confidence interval is bounded by by z = ±1.96.

b) That ±1.96 bounds the confidence interval in the standard normal distribution; for this one you must multiply by the standard deviation. The Fisher Z with n = 25 points has sigma = 1/√(25-3) = 0.213. Multiplying by the 1.96 from (a) gives E = 0.418. E is the error of the estimate, which is half the width of the confidence interval for Fisher's transformed Z.

c) Now use r* = 0.84 to compute Z* = 1.221. Using the result from (b), the confidence interval for the transformed Z is 1.221 ± 0.418, which is 0.803 to 1.639.

d) Plug those Fisher-Z endpoints into equation 4. Z = 0.803 yields r = 0.666, and Z = 1.639 yields r = 0.927.

Conclusion: If 25 points have a correlation coefficient of 0.84, then with 95% confidence the population has a correlation coefficient between 0.666 and 0.927.

Remark: The sample statistic 0.84 is not at the middle of the confidence interval, because the sample r* values have a skewed distribution around the population correlation coefficient r.

Problem 2
You are given a sample of 18 data points 
 INCLUDEPICTURE "http://rene.ma.utexas.edu/users/sadun/F01/358K/finsol/img51.gif" \* MERGEFORMATINET 


 from a large population. Among these, you find that  , [image: image2.png]s, = 2.14
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 , and r = 0.45. 

a) Find the equations of the best-fit regression line [image: image5.png]


 . 

Answer: [image: image6.png]by = T5y/ 5. = 1.556



 . [image: image7.png]


 , so our best-fit line is y = 7.72 + 1.56 x. 

b) What fraction of the variation in y is ``explained'' by the variation in x? 

Answer: [image: image8.png]2025 = 20.25%




 . 

c) Can we conclude, with 95% confidence, that x and y are correlated? 

Answer: Do a t-test for the correlation. [image: image9.png]t=ryn—2/V1—17r*=045){4)/0.893 = 2.0156.



 With n-2=16 degrees of freedom, the critical value is [image: image10.png]£* — 2 120



 , so we CANNOT conclude, with 95% confidence that there is a correlation. (That's assuming a 2-sided alternative. If you use a 1-sided alternative, then the critical value is only 1.746, and you CAN conclude that there's a correlation). 

שאלה מס' 3
במטרה לבחון את השפעת חוסר השינה על ביצוע טעויות במבחנים, נלקח מדגם אקראי של 10 סטודנטים, ולהלן הנתונים שנאספו:

	X- מספר שעות ללא שינה
	8
	12
	16
	20
	24

	Y- מספר הטעויות
	8, 6
	10, 6
	14, 8
	14, 12
	16, 12


(   נבא כמה טעויות יבצע סטודנט שלא ישן 10 שעות.

פתרון : 
א) עלינו לבנות את קו הרגרסיה של Y על X.

מהנתונים:
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