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Midterm Exam
Math 586 Fall 2011

Problem 1 2 3 4 5 6 7 Total | Grade
Earned

Possible 7 7 6 7 7 8 8 50

1. E(_)r two observations, X, and X, with variance 1 each, denote their average as _
X. Find Var(X) when f)’ Vi (S?) = L/Mf( ,\'g_)f,_) - é Lm({:\/,‘,jﬂlﬂ’//ké}

(a) X, and X, are independent of each other =15

(b) Correlation coefficient r between X; and X5 is 0.8 . R y ) -
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2. (a) Which of the following graphs represent Eflowabmr\iance models? % Z*} / 37 )
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(b) Sketch an example of each
(i) a variogram model without nugget, with sill of 1 and practical
/ range of 2.

(ii) a variogram model with a nugget and no sill

3. Which of the following 2-dimensional random fields (the value of V' is given by
B grayscale intensity) A ?ﬁf/\, )
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Locations and values

6. The vector X = (X, Xs, X3)" has multivariate normal distribution with mean

0 and covariance matrix G N [y h \
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(a) Compute the best linear unbiased estimate (BLUE) X, of X, given Xy, X3.  _ z ' 1/ /l
/

That is, find the constants ag, a3 such that -/,
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ey X1 = as X9 + a3 X3 St 6;, é,z 2221 é,ﬁ,,
) i @ Also, find the mean square error (MSE) of this estimate. <= 2 — L =53] ( | )
az - Z, {b) If, instead, we have found the BLUE Xl of X, given X, only, will its MSE 7 |

i s AIE be hlgher or lower compared to the part (a)? Explain.
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7. (a) For the linear regression problem below, estimate coeflicients [ in the
equation . = Iz /,
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(b) The standard deviation of residuals is 0.32 and the standard deviation of

y is 1. Compute the correlation coeflicient between x and y. - [0 ‘ '
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