STA 6207 – Exam 1 – Fall 2012   PRINT Name _____________________
All Questions are based on the following 2 regression models, where SIMPLE REGRESSION refers to the case where p=1, and X is of full column rank (no linear dependencies among predictor variables).
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Given:    
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Cochran’s Theorem: Suppose Y is distributed as follows with nonsingular matrix V:
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Q.1. Consider the simple linear regression model:
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p.1.a. Give the corresponding X matrix Y vector, and  (symbolically):

p.1.b. Give the following matrices and vectors (symbolically): 
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Q.2. You obtain the following partial output from a regression program. Fill in all missing parts.


[image: image6.emf]X'X X'Y

9.0000 19.8602 26.0985 34.4348

19.8602 45.6772 57.5914 76.4129

26.0985 57.5914 77.5334 100.3257

INV(X'X)

7.2817 -1.1916 -1.5660

-1.1916 0.5400 0.0000

-1.5660 0.0000 0.5400



[image: image7.emf]Regression Statistics

R Square (a)

Standard Error 0.0621

Observations (b)

ANOVA

df SS MS F F(.05)

Regression (c) 0.2173(d) (e) (f)

Residual 6 0.0232 0.0039

Total 8 0.2405

Coefficients Standard Error t Stat t(.025)

Intercept 2.5823 0.1676 15.4048(k)

FL* (g) 0.0456(i) (k)

FC* 0.2540(h) (j) (k)


p.2.a. R2 = _____________________   p.2.b. n = ____________   p.2.c. dfReg = ________________

p.2.d. MS(Regression) = _____________________   p.2.e. Fobs = _________________________________

p.2.f. Critical F-value ( = 0.05) = ____________  p.2.g. 
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p.2.h. 
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   p.2.i. t-stat for H0: 1 = 0: vs HA: 1 ≠ 0: ____________________

p.2.j. t-stat for H0: 2 = 0: vs HA: 2 ≠ 0: __________________  p.2.k. Critical t-value ( = 0.05) ____________

Q.3. Consider the MODEL Sum of Squares for Model 2. 
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p.3.a.Give the defining matrix A and show that it is idempotent.

p.3.b. Derive the degrees of freedom for SS(Model)

p.3.c. Derive the non-centrality parameter for the non-central chi-square distribution of SS(Model)/2
p.3.d. Show that SS(Model)/2  and  SS(Residual)/2 are independent (state SS(Residual) as quadratic form)

Q.4..For model 1, a simple linear regression model (p=1), derive 
[image: image11.wmf]{

}

^^

01

,

Cov

bb

 completing the following parts:

p.4.a. 
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 stating explicitly what the ai and bi values (functions) are

p.4.b. Using rules of Covariances of linear functions of random variables to derive 
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p.4.c. Researchers in the U.S. fit regressions of relationship between viscosity (Y) and temperature (X) in degrees Fahrenheit, while foreign researchers work with temperature in degrees Celsius. The temperatures for the experimental runs are given below. Give the 
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 for each set of researchers as a function of 2 (they use the same units for Y):


[image: image15.emf]Run # 1 2 3 4 5 6

X(F) 5 5 14 14 23 23

X(C) -15 -15 -10 -10 -5 -5
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      Fahrenheit = ________________________    Celsius = __________________________

Q.6. A simple linear regression was fit, relating the modulus of a tire (Y) to the amount of weeks heated at 125⁰, with results given below:
	Weeks (X)
	Modulus(Y)

	0
	2.3

	1
	4.2

	2
	5.2

	4
	5.9

	6
	6.3

	15
	7.2


p.6.a. For model 2, with p=1, obtain X, Y, X’X, (X’X)-1, and X’Y
p.6.b. Compute 
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p.6.c. Compute a 95% Confidence Interval for the change in the mean of modulus as weeks (X) increases by 1
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