Lebanese University
Faculty of information
Section 1

Final Exam: Statistics 3

Time: 90 minutes
Dr. Abbas RAMMAL

Problem 1

The following measurements have been obtained in a study:

1

No. 2 3 4 5 6 7 8 9 10 .11 .12 13
y 145 193 081 061 155 095 045 114 074 098 141 0.81 0.89
x, 058 08 029 020 056 028 008 041 022 035 059 0.22 0.26
x 071 013 079 020 056 092 0.01 060 070 0.73 0.13 0.96 0.27
No. 14 15 16 17 18 19 20 21 22 23 24 25
y 0.68 139 153 091 149 138 173 111 168 066 0.69 1.98
x; 012 065 070 030 070 039 072 045 0.81 0.04 020 095
x» 021 088 030 015 0.09 0.17 025 030 032 0.82 0.98 0.00

It is expected that the response variable y can be described by the independent variables x; and x;. This
imply that the parameters of the following model should be estimated and tested

Yl' =ﬁ0+ﬁ1xl +ﬁ1xz+€i: E; ~ N(Ola-z)'
You can copy the following lines to R to load the data:

D <- data.frame(

x1=c(0.58, 0.86, 0.29, 0.20, 0.56, 0.28, 0.08, 0.41, 0.22,
0.35, 0.59, 0.22, 0.26, 0.12, 0.65, 0.70, 0.30, 0.70,
0.39, 0.72, 0.45, 0.81, 0.04, 0.20, 0.95),

%x2=¢(0.71, 0.13, 0.79, 0.20, 0.56, 0.92, 0.01, 0.60, 0.70,
0.73, 0.13, 0.96, 0.27, 0.21, 0.88, 0.30, 0.15, 0.09,
0.17, 0.25, 0.30, 0.32, 0.82, 0.98, 0.00),

y=c(1.45, 1.93, 0.81, 0.61, 1.55, 0.95, 0.45, 1.14, 0.74,
0.98, 1.41, 0.81, 0.89, 0.68, 1.39, 1.53, 0.91, 1.49,
1.38, 1,73, 1.11, 1.68, 0.66, 0.69, 1.98)

1. Calculate the parameter estimates o, f1, B2 and 8% in addition find the usual 95% confidence
intervals for f3y, B, and B,. (3 points)
2. Calculate the residuals and verify the property that the mean of the residuals is zero. (1 points)

3. Calculate the variance estimators of By, f1 and 5. (1 points)



4. Determine the coefficient of determination R? and interpret the result. (1 points)
Calculate the correlation coefficients between these variables taken two by two. Conclude. (1
points)
6. Test the correlation between these variables taken two by two. Conclude. (2 points)
7. Test the following null hypotheses, at the significance level a = 5%, using an appropriate F ratio:
(2 points)
a) Hp:fy =0inthemodely = B, + f1x; + ¢
b) Ho:B, = 0inthe modely = By + f1X1 + f2x, + €
8. Establish the ANOVA table associated with this regression. What can we conclude about
parameter 3; and 357 (1 points)
9. The multiple regression model can be written in matrix form as follows:
Y=pX+¢
Give the matrix X. (1 points)

10. Calculate the levers of the observations: (1 points)

hiy; = —\'i(x'X)“'lx; aveci=1,---,50.

11. Prove that the sum of the levers is equal to p + 1. (1 points)

p+1
12. Give the number of levers which are greater than 2 =", (1 points)

13. Calculate the internal studentized residuals. How many points are suspected? (1.5 points)
14. Calculate the external studentized residuals. How many points are suspected? (1.5 points)

15. Calculate Cook's distance. (1 points)




