Final Exam      STAT 3610        Spring 2009       Maghsoodloo


1(24 Points, each part worth 3 points; closed book & notes).    Answer the following statements as either True (T) or False (F).  Please do not support your choice (of T or F) and submit your answers on this very sheet and return this sheet before proceeding with problem 2.  The rest of the exam is open book and open my website notes.   Your cooperation is much appreciated!
(a)   The value of the SS, [62 + 32 + ((12)2]/n ( 
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/18, from a balanced  

      orthogonal complete factorial design, is equal to 31.00 with degrees of     

      freedom  = 2.     





                ANS:
 (b)  For all classical regression models, the coefficient estimator is 
        equal to 
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 = C(XTY), where C = (XTX)−1.                             ANS:
(c)  In a 4(3 contingency table for testing independence of two categories 
       only rows (representing the r populations) are fixed.            ANS:

(d)   If the response vector Y for the regression model of part (b) has the 
       dimension 20(1, then the COV(Y) is a 20(20 diagonal matrix.   ANS:
    (e)  In the regression model of part (d), where 
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x5, the net contribution of x2 is equal to 
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.                ANS:

(f)  The exact P-value  of a 4(5 contingency table for the test of homogeneity  

      (i.e.,  equality of proportions) and for test of independence  is always equal  

      to  
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.                                                                  ANS:  

(g)  If the correlation coefficient between X and Y is zero, then X and Y are 
       always independent.                                                                  ANS:

(h)  The XTX matrix of the part (e) above has the dimension 6×6.   ANS:
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2 (20 Points Open-Book and Notes).  
(a)   Compute the correlation coefficient, r, for the data (x, y) : (10, 2.4),  (19, 3.4), (35, 4.2), (40, 3.8), (50, 4.3), (55, 3.6), (60, 4.9), (67, 3.8).
(b)   Obtain the proper 95% CI to test H0: ( = 0.25 versus H1 : ( > 0.25 and draw statistical inference.  You may use one or more of the information given below about the Hyperbolic Tangent  function.
tanh(0.0011414)  = 0.0011414,  tanh(1.613346)  = 0.92365,  tanh(0.14201)  = 0.14107,  and   tanh(1.75422)  = 0.94185.
3(76 Points; Open-Book and Open-notes).  A chemical engineer is investigating how the yield, y, of a product from raw material is related to x1 =  Reaction Temperature, and x2  = Reaction Time (in Minutes).  The data (some of which are ) coded are given in the following table.
	x1
	5
	5
	5
	10
	10
	12
	12
	15
	15
	11
	11
	10
	10
	8
	8

	x2
	2
	3
	3
	5
	5
	5
	8
	8
	9
	9
	10
	10
	10
	11
	10

	y
	65
	70
	75
	78
	83
	82
	79
	80
	79
	85
	86
	86
	89
	90
	91


	0.8013717
	-0.056598
	-0.0250058

	-0.0565983
	0.009501
	-0.0050711

	-0.0250058
	-0.005071
	0.01037538


Given the statistics 
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= 94219, give the matrix A = X(X,  the vector XTY, and write the LS normal equations for obtaining the regression of y on x1 and x2.   (b) Given the matrix
                    C= A-1 =

obtain the regression function of y on x1 and x2.   (c) Obtain the complete ANOVA table Putting an * on every 5% significant F-statistic.  Compute the % contribution of the model to the variability in the response y, testing the model for LOF at the 10% level.  Given that the P-values for testing H0: (1 = 0 and H0: (2 = 0 are  0.5716 and 0.000162, respectively, does the above linear model need further improvement?  If so, explain why?   (d) The experimenter decided to add the interaction x12 = x1x2 regressor to the model of part (b) and obtained the following model:
                              
[image: image21.wmf]ˆ

y

 = 47.364 + 2.6672x1 + 5.6758x2 – 0.44106x1x2.
Compute the net contribution of the interaction regressor to the above model and test it for significance at the 5% level. 

           4(30 Points).    The data below give the length of fish, from a nearby lake, in inches:  13.5, 13.7, 13.8, 14.6, 15.7, 15.8, 16.1, 16.2, 16.2,  17.4, 17.5, 18.2, 18.9,  19.3, 19.9,  20.2,  20.7,  20.8,  21.7,  22.6,  23.0,  23.6,  23.9,  23.9,  24.8,  24.8,  25.9,  26.1.   Given that the 
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548.80 and the USS = 11181.020, use the 
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 Goodness-of-Fit statistic and exactly 5 equi-probable classes (carrying only 3 decimals) to test the null hypothesis that a plausible underlying distribution for the given data is a Gaussian (or a normal distribution) by using the P-values of your test.  Some useful percentages of the N(0, 1) are given below:
Z0.10 = 1.282, Z0.20 = 0.842, Z0.30 = 0.525, Z0.40 = 0.253, Z0.50 = 0.000.
Some useful percentage points of 
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 are also listed below:
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= 7.779,  
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= 6.745,  
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=     5.990.
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1(24 Points, each part worth 3 points; closed book & notes). Answer
the following statements as either True (T) or False (F). Please do not support your
choice (of T or F) and submit your answers on this very sheet and return this sheet

before proceeding with problem 2. The rest of the exam is open book and
open my website notes. Your cooperation is much appreciated!

(a) The value of the SS, [6% + 32+ (-12)°}/n - y2 /18, from a balanced

orthogonal complete factorial design, is equal to 31.00 with degrees of
freedom =2. ANS: T

(b) For all classical regression models, the coefficient estimator is
equal to B = C(X"Y), where C = (X"X)". ANS: T

(c) In a 4x3 contingency table for tésting independence of two categories
only rows (representing the r populations) are fixed. ANS:

(d) If the response vector Y for the regression model of part (b) has the
dimension 20x1, then the COV(Y) is a 20x20 diagonal matrix. ANS: T

(€) In the regression model of part (d), where § =f,+ 8, X1 +B,x2 + f;Xs +B, X
B5 xs, the net contribution of x. is equal to f, XSy ANS: R

(f) The exact P-value of a 4x5 contingency table for the test of homogeneity
(i.e., equality of proportions) and for test of independence is always equal

to a=Pr(x} 2x2). ANS: T~

(g) If the correlation coefficient between X and Y is zero, then X and Y are
always independent. ANS: F

(h) The X"X matrix of the part (e) above has the dimension 6x6. ANS: T~
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