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Lecture 14 — Agenda & Examples
Agenda

1. Review Questions

x— 2
2. Normal Distribution <f(x) = a—\/lﬁe_% X e]R)
a. Proof of valid pdf
b. Proof of expectation (variance and MGF left as homework)
Standardization
Empirical Rule

5. Binomial Approximation — Conditions (np = 10 and n(1 — p) = 10) & Distribution

(X~N(np, np(1 — p)))
6. Continuity Correction — using a continuous RV to approximate a discrete random
variable (P(X = a) = P(X = a— 0.5))

a. The idea: Maximize the area that you are considering under the normal
distribution such that the inequality still represents the same possible values of X
under the binomial distribution.

i. P(X<120)=P(X<120.5)
ii. P(X<120)=P(X<119)=P(X<119.5)
iii. P(130<X<145)=P(129.5<X<145.5)
7. Examples

s W

Review

1. Suppose that the random variable Y~ y2
a. Give an expression for E(Y%) if v > —2a
b. Why did the answer in part (a) require v > —2a?
c. Give an expression for E(\/?) What do you need to assume about v?

d. Give an expression for E(W) What do you need to assume about v?

2. Derive the MGF of the exponential distribution. How must we restrict t in order to
obtain realistic moments?

3. The length of time X necessary to complete a key operation in the construction of
houses has an exponential distribution with mean 10 hours. The formula € = 100 +
40X + 3X?2 relates the cost C of completing this operation to the square of the time to
completion. Find the mean and variance of C.

4. Find the median of the random variable X if X follows an exponential distribution with

1
4% moment of —.
54

Lecture

1. Show that the maximum value of the normal density with parameters y and o is O_lﬁ

and occurs when x = L.
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2. LetY be normally distributed with mean 4 and variance 1. Find the following:
a. The range of values seen as “typical”
b. The 84" percentile
c. What percentage of observations fall below 27?
d. What percentage of points fall above 5?

3. Let X be normally distributed with mean 10 and standard deviation 5. Find the following

probabilities:
a. P(X<8)

P(X > 11)

The 86™ percentile

Q1 of this distribution

The median of this distribution

The value such that 16% of the data fall above this point.

g. P(1<IX])

4. Suppose that 10% of all steel shafts produced by a certain process are nonconforming
but can be reworked (rather than having to be scrapped). Consider a random sample of
200 shafts, and let X denote the number among these that are nonconforming and can
be reworked. What is the (approximate) probability that X is

a. At most 30?
b. Lessthan 30?
c. Between 15 and 25 (inclusive)?

~0oo T
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A6 Appendix Tables

@@ =PZ=9
Table A.3 Standard Normal Curve Areas Standard normal density cury,
4

Shaded area = D(z)
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Appendix Tables ~ A-7
fable A.3 Standard Normal Curve Areas (cont.)
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