STAT - 381 Midterm Exam Instructor Syring

Rules. You may use only your formula sheet, calculator, and pen or pencil.
No phones, notes, or books are allowed. You will have 50 minutes to

complete the exam.

1. One method used to distinguish between granitic (&) and balsaltic (B)
rock is to examine a portion of the infrared spectrum of the sun’s energy
reflected from the rock surface. Let Wi, W,, and W3 denote measured
spectrum intensities at three different wavelengths. Typically, for gran-
ite, W7 < W> < W3 whereas for Easalt Wi < Wi < Wy, When remote
measurements using aircraft are taken, various orders of Wi, Ws, and
W3 mey be cbserved. Based on previous research, the distributions of

spectrum intensities given rock type are the following:

Granite Basalt
TV < W < W B0% 10%
Wh <t Wa < Wy 25% 20%
We < W < WS 15% 70%

Suppose for a randomly selected rock in a given region,

P( granite ) = 0.25 and P( basalt ) = 0.75. (Turn page.)
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; k) ?}'S (@) Show that P( granite |W; < Wy < W3) > P( basalt [W1 < Wa <
W3). If measurements yielded W7 < Wy < W, would you classify the

rock as granite or basalt? Why?
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(ﬂ F]—— S (b) If measurements yielded Wy < Wa < Wa, how would you classify the
rock? Answer the same question for the observation W5 < W; < Wa and

explain your answers.
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EC L} PT> _ (c) Using the classification rules developed in (a) and (b) calculate the
£ Ytvi Cred ﬁ/ probability of an erroneous classification. That is,
Won't connt P( classify as granite | rock is actually basalt ) + P( classify as basalt |
G\%MU\H hou, rock is actually granite ).
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[0 ?* 5. 2. Consider a random variable X with a mean u and a standard deviation
o (X is not necessarily normal). Let g(X) be a specified function of X.

The first order Taylor approximation of g(X) in a neighborhood of 4 is
9(X) ~ g() + g (1)(X — p).

The right hand side is a linear function of X.
(a) Using rules of expectation and variance for a linear function aX + b,
find approximations to E(g(X)) and V(g(X)) using the Taylor expan-
sion.
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é—t Plrg_ (b) If the voltage v across a medium is fixed, but the current I is a
random variable, then the resistance R = /I is also a random variable.
If po7 = 20 and o7 = 0.5, use your work in part (@) to find approximations

to pp and og.
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3. Suppose that 10% of steel rods produced at a manufacturing plant are
u F { S nonconforming and must be reforged. Let X denote the number among

the next 200 rods sampled that must be reforged.

(a) What is the distribution of X? Be sure to include the values of any
parameters belonging to this distribution. What is the mean and vari-

ance of this distribution?
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(b bs (b) Consider using the Poisson and normal distributions to furnish ap-

proximations to probabilities involving X. What are the means and vari-

ances of these approximating distributions? Which would you rather use

and why?
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(¢) Calculate P(X < 30) using the normal approximation. Use the

z—table provided.

P(Z . 35_¢]+0f5">

FPLZ L 30""%‘3*0';> ~ PLZ < ’L.'-H) Hpts
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Appendiz A Stotistieal Tables and Proofs
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