BIOS 600 — Fall 2010 Homework 2 Solution

1. (5.8) (p. 97)

(a) Let X be the age of mothers of newborns in the United States. Then,

Pr(X <19) =Pr(X <14) 4+ Pr(14 < X <19) =0.003+ 0.1 = 0.103
Thus, if we select a birth at random, the probability that the mother is less than
or equal to 19 years of age is 0.103.

(b) Pr(X > 30) = 0.3+ 0.097 = 0.397

If we select a birth at random, the probability that the mother is at least 30 years
of age is 0.397.

(¢) The expected age of mothers of newborns in the U.S. is 28.91 years.

po= Zx-Pr(X:x)

= 12.5(0.003) 4 17.5(0.1) 4+ 25(0.5) + 35(0.3) + 42.5(0.097) + 47.5(0.000)
= 0.0375 4+ 1.75+12.5+10.5 +4.12254+ 0
= 28.91 years

(d) The variance in age of mothers of newborns in the U.S. is 50.5119 years?.

o’ = Z(x —p)?-Pr(X =2)

= (12,5 —28.91)%(0.003) + (17.5 — 28.91)%(0.1) + (25 — 28.91)%(0.5) +
+ (35 — 28.91)%(0.3) + (42.5 — 28.91)%(0.097) + (47.5 — 28.91)%(0.000)

= 0.8079 + 13.0188 + 7.6441 + 11.1264 + 17.9147 + 0

= 50.5119 years?

2. (5.10) (p. 99)
Pr(individual self-identifies as Hispanic) = 0.000 4 0.003 + 0.060 + 0.062 = 0.125
3. (5.12) (p. 103) - Refer to Figure 5.7

(a) Pr(X > 0.6) = base x height = (1 —0.6)(1) =04
(b) Pr(X < 0.6) = base x height = (0.6)(1) = 0.6
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4. (7.2) (p. 139) Using the 68 —95—99.7% approximation rule, we calculate the following,.

1) The middle 95% of heights are captured by the range
pt2(o) =138 £2(7) = (124,152) cm.
2) The tallest 2.5% are taller than p+ 2(o) = p+ 2(7) = 152 cm.

Alternatively, we can base the calculations on Table B (exact).

1) The middle 95% of heights are captured by the range
pt2(o) =138 £1.96(7) = (124.28,151.72) cm.

z -3

X (cm) 117 124 131 138 145 152 159

2) The tallest 2.5% are taller than p+ 1.96(c) = p+ 1.96(7) = 151.72 cm.

X (cm) 117 124 131 138 145 152 159
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5. (7.4) (p. 143)

(a) Pr(Z < —0.64) = 0.2611

(b) Pr(Z > —0.64) = 1 — 0.2661 = 0.7339
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(c) Pr(Z < 1.65) = 0.9505

(d) Pr(—0.64 < Z < 1.65) = Pr(Z < 1.65)—Pr(Z < —0.64) = 0.9505—0.2611 = 0.6894

6. (7.6) (p. 145) - Sketch curves for parts a,b

(a) Let X represent the heights of 20 year old males such that X ~ N(176.9,7.1).
The quantity of interest is Pr(X > 183).
The standardized quantity is Pr(Z > 18279) — Pr(Z > 0.86).
The sketch of this probability is
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T T T T gT T T
0.86
z -3 -2 -1 o 1 2 3
X (cm) 155.6 162.7 169.8 176.9 184 191.1 198.2

Thus from Table B, Pr(Z > 0.86) = 0.1949 (about 19.49%).
Therefore, 19.49% of U.S. men are at least 6 ft tall by age 20.
(b) Let Y be the height of 20 year old women such that ¥ ~ N(163.3,6.5).
The quantity of interest is Pr(Y > 183).
The standardized quantity is Pr(Z > 18-193) — Pr(Z > 3.03).
The sketch of the probability is

0.0012
e

T T T T T T

3.03
z -3 -2 -1 o 1 2 3

X (cm) 143.8 150.3 156.8 163.3 169.8 176.3 182.8

From Table B, Pr(Z > 3.03) = 0.0012.
Therefore, only 0.12% of U.S women are taller than 6 ft at age 20.

(¢) Ome out of every 5 20-year old U.S. men are at least 6 ft tall, while only 1 out of
every 1000 20-year-old U.S. women are at least 6 ft tall.
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7. (7.10) (p. 147) - Sketch curves for both questions
Let X be the Wechsler Adult Intelligence Score such that X ~ N(100, 15).

1)

The quantity of interest is a such that Pr(X > a) = 0.1. Equivalently, we want a
such that Pr(X <a)=0.9.

The standardized quantity is a such that Pr(Z < %) = 0.9.
The sketch of the probability is

55 70 85 100 115 130 145

From Table B, zp9 = 1.28.
Unstandardization yields a = p + zg 90 = 100 + 1.28(15) = 119.2.

Therefore, scores above 119.2, or 120, are in the top 10% of scores.

The quantity of interest is a such that Pr(X > a) = 0.01. Equivalently, we want a
such that Pr(X < a)=0.99.

The standardized quantity is a such that Pr(Z < 2=1%%) = 0.99.

The sketch of the probability is
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From Table B, zpg99 = 2.33.
Unstandardization yields a = p + zg990 = 100 + 2.33(15) = 134.95.
Therefore, scores above 134.95, or 135, are in the top 1% of scores.



