STAT /MA 41600
In-Class Problem Set #37 part 2: November 17, 2014
Solutions by Mark Daniel Ward

1. We split into two nonoverlapping events: P(|X—-Y| > 3) = P(X-Y > 3)+P(Y—-X > 3).
We can make a good approximation P(X —Y > 3) = P(X_Y\/_Q(Olﬁggmo) > 3_\(/120(;);213)0))
P(Z > 047) = 1 — P(Z < 047) = 1 — 0.6808 = 0.3192. Thus P(|X — Y| > 3) =

(2)(0.3192) = 0.6384.

~

2. We split into two nonoverlapping events: P(|X—Y|>3) = P(X-Y > 3)+P(Y—-X > 3).
Since we are using a continuous random variable as an approximation for a discrete random
variable, we use continuity correction. We can make a good approximation P(X —Y > 3) =

_ _ pyX—Y—(125—125) 2.5—(125—125) \ . 1 _
P(X —-Y >25) = P( 5 irie > \/125/4“25/4) ~ P(Z>032)=1-P(Z <0.32)

1 — 0.6255 = 0.3745. Thus P(|X — Y| > 3) = (2)(0.3745) = 0.7490.

3. We split into two nonoverlapping events: P(|X —Y| > 25) = P(X —Y > 25)+ P(Y —
X > 25). Since we are using a continuous random variable as an approximation for a

discrete random variable, we use continuity correction. We can make a good approximation

P(X —Y >25) = P(X =Y >24.5) = P(X2 0080 > 258080 ~ P(Z > 0.61) =

1— P(Z <0.61)=1—-0.7291 = 0.2709. Thus P(|X — Y| > 25) = (2)(0.2709) = 0.5418.

4a. Since n is large, p is small, and npg has a moderate size, then we define Y to be a
Poisson random variable with parameter A = np = 8, and we have P(X > 5) = P(Y > 5) =
1—P(Y <4)=1-3 ;e 8%yl = 0.9004.

4b. Since we are using a continuous random variable as an approximation for a discrete
random variable, we use continuity correction. We have P(X > 5) = P(X > 4.5) =

X-8 4.5—8 \ 4.5-8\ __ . _ _
P(ASE > A58 )~ P(Z > 4528) = P(Z > —1.24) = P(Z < 1.24) = 0.8925.

5a. An exact expression is P(X > Y) = 2% s/ (*)(1/4)®(3/4)365-=(1/5)¥(4/5)365v.

=1 y=0 \ z
5b. An approximation—using continuity correction, since we are approximating a discrete
random variable with a continuous random variable—is P(X > Y) = P(X —Y > 0) =
P(X —Y > 0'5) _ P( X-Y—((365)(1/4)—(365)(1/5)) > 0.5—((365)(1/4)—(365)(1/5)) ) o P(Z =
\/(365)(1/4)(3/4)+(365)(1/5)(4/5) \/(365)(1/4)(3/4)+(365)(1/5)(4/5)
—1.57) = P(Z < 1.57) = 0.9418.

6. We estimate P(X > Uy+- - -+Usgo) = P(X—(Uy+- - -+Usgy) > 0) = P(F=Tttls00) (3500 800(3))

1/900+800(3)

0-(2500-800(3)) y ey _
m) P(Z > —1.74) = P(Z < 1.74) = 0.9591.
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