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E(Y) = μY = (0 × 0.233) + (1 × 0.576) + (2 × 0.150) + (3 × 0.042) = 1.002

σY
2 = (0−1.002)2(0.233) + (1−1.002)2(0.576)
+(2−1.002)2(0.150) + (3−1.002)2(0.042)
= 0.551
σY = 0.742



Binomial Random Variable
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P(Y = k) =
n!

k! n−k !
pk(1 − p)n−k

P(Y = 0) =

p = 0.05
n=2
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P(Y = 1) =
2!

1! 2−1 !
0.051(1 − 0.05)2−1 = 0.095

p = 0.05
n=2
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P(Y = 2) =
2!

2! 2−2 !
0.052(1 − 0.05)2−2 = 0.0025

p = 0.05
n=2
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p = 0.05
n=2

E(Y) = μY = np

σY
2 = np(1−p)
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p = 0.05
n=2

E(Y) = μY = np = 0.05 × 2 = 0.1

σY
2 = np(1−p) = 2 × 0.05 × 0.95 = 0.095
σY = 0.308
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p = 0.05
n=2

σY
2 = ෍
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Yi − μY

2

p(Yi) = 0.095

E(Y) = μY =෍
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k

Yip Yi = 0.10



Continuous Random Variable



0.0

0.1

0 1 2 3 4

P
ro

b
ab

ili
ty

Years
0 100

Years from Birth
until Death



Time Waiting at
a Stop Light

0.0

0.1

0 1 2 3 4

P
ro

b
ab

ili
ty

Seconds
0 45



57 59 61 63 65 67 69 71

Height in Inches
Women Age 18-45 in 2013



68%

99.7%

95%

D
e
n
si
ty

m +3s+2s+1s-3s -2s -1s

0 +3+2+1-3 -2 -1Z = 



P(Z > 1.5) = 

P(Z < 0.4) = 

P(-1.0 < Z < 1.9) = 







Sampling Distributions
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p = 0.19

I drew a random sample of 20 members, and found the proportion 
female.  Then I repeated that a total of 1,000 times.  Here is a histogram 

of the 1,000 sample proportions.

Mean of sampling distribution = p = 0.19
Standard deviation of sampling distribution =                                                                  p 1 − p /n = 0.19 0.81 /20 = 0.088
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Ages of Members of US House of Representatives

m = 56.9
s = 10.7

I drew a random sample of 20 members, and found their mean age.  
Then I repeated that a total of 1,000 times.  Here is a histogram of the 

1,000 sample means.

Mean of sampling distribution = m = 56.9
Standard deviation of sampling distribution =                                       σ/ n = 10.7/ 20 = 2.39



Confidence Intervals



A random sample of 212 high school students in a particular town 
showed that 56 smoke on a regular basis. Find the 95% confidence 
interval estimating the population percentage of smokers among 
high school students in this town.
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A random sample of 212 high school students in a particular town 
showed that 56 smoke on a regular basis. Find the 95% confidence 
interval estimating the population percentage of smokers among 
high school students in this town.

Ƹ𝑝 ± Zα/2 ×
)Ƹ𝑝(1−ොp

𝑛

Ƹ𝑝 = 56/212 = 0.264

0.264 ± 1.96 ×
)0.264 (1−0.264

212

0.264 ± 0.059, or 0.205 to 0.323



A random sample of 28 customers at a gas station shows an 
average gas purchase of 8.9 gallons with a standard deviation of 
3.2 gallons. Find the 98% confidence interval estimating the 
population mean number of gallons purchased at this station. 
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A random sample of 28 customers at a gas station shows an 
average gas purchase of 8.9 gallons with a standard deviation of 
3.2 gallons. Find the 98% confidence interval estimating the 
population mean number of gallons purchased at this station. 

𝑌 ± 𝑡a/2
𝑠𝑌

𝑛

8.9 ± 2.473
3.2

28

8.9±1.5, or 7.4 to 10.4



Hypothesis Tests



A manufacturer of salad dressings uses machines to dispense 
liquid ingredients into bottles that move along a filling line. The 
machine that dispenses salad dressings is working properly when 8 
ounces are dispensed. Suppose that the average amount 
dispensed in a particular random sample of 35 bottles is 7.91 
ounces with a variance of 0.03 ounces. Is there evidence that the 
machine should be stopped and production halted while they wait 
for repairs? The lost production from a shutdown is potentially so 
great that management feels that the level of significance in the 
analysis should be 99%.





𝑡 =
𝑌−𝜇𝑌

Τ𝑠𝑌 𝑁
=

7.91 −8.00

Τ0.173 35
=

−0.090

0.029
= -3.1

REJECT H0

A manufacturer of salad dressings uses machines to dispense 
liquid ingredients into bottles that move along a filling line. The 
machine that dispenses salad dressings is working properly when 8 
ounces are dispensed. Suppose that the average amount 
dispensed in a particular random sample of 35 bottles is 7.91 
ounces with a variance of 0.03 ounces. Is there evidence that the 
machine should be stopped and production halted while they wait 
for repairs? The lost production from a shutdown is potentially so 
great that management feels that the level of significance in the 
analysis should be 99%.

H0: m=8     Ha: m≠ 8
Critical value of t = 2.75
Reject H0 if |t|>2.75



A 2020 survey of a random sample of American adults asked 
people whether they had ever been denied housing they could 
afford because of their race.  Among the 811 white respondents, 
3% answered “yes.” Among the 211 black respondents, 26% 
answered “yes.”  Test the hypothesis that blacks are more likely 
than whites to feel they have been unfairly denied housing 
because of their race. Use a significance level of 0.05.





A 2020 survey of a random sample of American adults asked 
people whether they had ever been denied housing they could 
afford because of their race.  Among the 811 white respondents, 
3% answered “yes.” Among the 211 black respondents, 26% 
answered “yes.”  Test the hypothesis that blacks are more likely 
than whites to feel they have been unfairly denied housing 
because of their race. Use a significance level of 0.05.

ොp =
nblackෝpBlack+nWhiteෝpWhite

nBlack+nWhite
=

211 0.26 +(811)(0.03)

211+811
=0.077

Z =
ෝpBlack−ෝpWhite

ෝp(1−ෝp)

nBlack
+
ෝp(1−ෝp)

nWhite

=
0.26−0.03

0.077(1−0.077)

211
+
0.077(1−0.077)

811

= 11.16 𝐑𝐞𝐣𝐞𝐜𝐭 H0

H0: pBlack≤pWhite Ha: pBlack>pWhite

Critical value of Z = 1.96
Reject H0 if Z>1.96


