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Confidence Intervals and Testing Hypothesis
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CASE 1: MEAN (o0 — Known)
Example: A simple random sample of 50 items from a population
with standard deviation 6 results in a sample mean of 32.

(a) Construct a 90% confidence interval for the population mean.

n=50,0=6a=10%=0.1

Step 1: % =0.05
1.64+1.65

Step 2: Zp o5 = =1.645
Y 7y B o o 6\ =
C.I: (X—Z\/—E,X+Z\/—ﬁ ) = (32 (1.645) ==, 32 + (1.645) m) = (30.6,33.4)

(b) Construct a 95% confidence interval for the population mean.
n=50,0=6,a=5%=0.05

Step 1: - = 0.025

Step 2: Zp925=1.96

c.|.(x z\m,x+z\/ﬁ) (32 (1.96)m,32+(1.96)m) (30.34,33.66 )



(c) Construct a 99% confidence interval for the population

mean.

n=50,0=6,a=1%=0.01
Step 1: g = 0.005
2.57+2.58

Step 2: Zp 005 = =2.575
> e - o 6 6
C.l: (X e X+ ) - (32 — (2.575) 75,32 + (2.575) ﬁ) = (29.82,34.19)

(d) What is the margin of error in each case a, b, c?

6
ME () = (1.645) — = 1.3958

V650
ME ) = (1.96) — =1.6631
(b) \/'5'60
ME ) = (2. 575)\/% = 2.185

(e) How large a sample is needed if the desired margin of error is 0.5 for the
confidence interval of 90%?

e ()« (251900

2
> =389.6676~390



CASE 2: MEAN (o — Unknown)
Example: A simple random sample of 24 provided as a sample
mean of 22.5 and a sample standard deviation of 4.4;

(a) Construct a 90% confidence interval for the population mean.
n=24X=22.5s=4.4a=10%=0.1

Step 1: % =0.05

Step 2: tpo523=1.714

XS Xatl )= 1 44 44y _
C.I: (x- VR ) — (22.5 (1.714) 7=, 22.5 + (1. 714) m) = (20.96,24.039 )

(b) Construct a 95% confidence interval for the population mean.
n=24,X=22.55s=4.4,a=5%=0.05

Step 1: > = 0.025

Step 2: tp 92523 = 2. 069

B s\ (o2 44 a4y _
C.l: (X— o ) ~ (22.5 (2.069):=,22.5 + (2.069)m) = (20. 64,24.35)



(c) Construct a 99% confidence interval for the population

mean.

n=24,X=22.5s=4.4,a=1%=0. 01
Step 1: = = 0.005
Step 2: tp.00523 = 2. 807

B <\ (225 44 44y _
C.I.(X—tﬁ,X+t\/—ﬁ ) - (22.5 (2.807)m,22.5+(2.807)m) = (19.97,25.02)

(d) What is the margin of error in each case a, b, c?

4.4
ME ) = (1.714) —— = 1.5394
V24

4.4
ME(s) = (2.069) 7 = 1.8583

4.4
ME( = (2.807) — = 2.5211



CASE 3: PROPORTION

Example: In a sample of 162 companies, 104 reported profits that beat the prior
estimates, 29 reported profits that matched the prior estimates, 29 reported
profits that fell short of the prior estimates.

(a) Produce a point estimate for the proportion of companies that fell short of

estimates.

29 i
7 —0.179=p
162

(b) Calculate the margin of error for a confidence interval of %95.
n=162, a =5%=0.05

Step 1: - = 0.025

Step 2: Zp925=1.96

,A = 0.179(1 — 0.179
ME =Z lL(ln_E)= (1.96)\/ (162 )=0.059

(c) Construct a %95 confidence interval for the companies which fell short of the

prior estimates.
C.l:(p— ME,p + ME) = (0.179 — 0.059,0.179 + 0.059) = (0.12, 0.238)




