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$ T=390.5s=0.95andn=32

A 90% confidence interval for the mean

= 3.90 F (1.645)(0.95) //32 = (3.62, 4.17)

We can state with 90% confidence that the population
mean 1s between 3.62 and 4.17 The chance of error
1n this statement 1s 10%.

A 95% confidence interval for the mean = 3.90 F (1.960)(0.95) /v/32
= (3.57, 4.23)

A 99% confidence interval for the mean = 3.90 F (2.576)(0. 95)/x/3_
= (3.46, 4.33)
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100(1-0) % confidence interval for for n < 30:

(E o t[l—o:;’?;n—l]s/\/ﬁa T + t[l—c&:;’Z;n—l]S/\/E)

C1-oin-1y — (1-0/2)-quantile of a t-variate with n-1
degrees of freedom

z ~ N(u,o?)

= (. —p)/(e/vn) ~ N(0,1)

(n—1)s2/02 ~ x2(n — 1)

(2 — p)/\/s?/n~tn—1)
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0F 1.895 x 0.138 = 0 F 0.262 = (—0.262, 0.262)
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Confidence interval = 1.03 F# x 1.60/v/7 = 1.03 F 0.6

100(1 — ) = 99, a = 0.01, 1 — /2 = 0.995
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Sample mean = —(0.32

Sample variance = 81.62

Sample standard deviation = 9.03

Confidence interval for the mean = —0.32 F t1/(81.62/6)
= —0.32 F ¢(3.69)

tio.95,5] = 2.015

90% confidence interval = —0.32 F (2.015)(3.69)

= (=7.75, 7.11)
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W Q@E @BA JDBAJJMABDCAJRCA@ OLS

i H
# Mean z, = 5.31

Variance s2 = 37.92

N, = 6
W

Mean xp, = 5.64
Variance sy = 44.11
ny = 6
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Mean difterence z, — 7, = —0.33
Standard deviation of the mean difference = 3.698
Fffective number of degrees of freedom f = 11.921
The 0.95-quantile of a t-variate with 12 degrees of freedom = 1.71
The 90% confidence interval for the difference = (—6.92, 6.26)
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1 Time between crashes

System | Number | Mean Stdv
A 972 | 124.10 | 198.20
B 153 | 141.47 | 226.11

2 Assume unpaired observations
1 Mean difference:

Ta—2p = 12410 — 14147 = —17.37

1 Standard deviation of the difference:

52 s? \/ (198.20)2  (226.11)2
= L = = 19.35
: \/(nﬂ N -nh) 072 T 153 }

2 Effective number of degrees of freedom:




2 2 2
fa i’
(nu_%im) 9
1 SE 2 1 5§ 2
na+1 \ ng T np+1 \ ny

({19&2[1]2 n (226.11)2 ) 2

972 153
—~ —2

1 ((198.213}2)2 L1 ([226.11)3)2
9721 972 153+1 153
= 191.05
3 v =30 = Use zrather than t
2 One sided test = Use z,4,=1.28 for 90% confidence

2 90% Confidence mterval:

(-17.37,-17.37+1.28 * 19.35)=(-17.37, 7.402)
3 CI mcludes zero = System A 1s not more susceptible to

crashes than system B.
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3 10 out of 1000 pages printed on a laser printer are illegible.

10
Sample proportion = p = —— = 0.01
P prob P = 1000
d np=> 10
Confidence interval = p¢3\/p(1_fJ)
T
0.01(0.99)
0.01 5 \/ 000 0.01 F 0.003z

3 90% confidence interval = 0.01 F (1.645)(0.003)

=(0.005, 0.015)
2 95% confidence mterval = 0.01 F (1.960)(0.003)

= (0.004, 0.016)
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1 At 90% confidence:
0.5% to 1.5% of the pages are 1llegible
Chances of error = 10%

2 At 95% Confidence:
0.4% to 1.6% of the pages are 1llegible

Chances of error = 5%



40 Repetitions on two systems: System A superior in 26

repefitions

Question: With 99% confidence, 1s system A superior?
p=26/40=0.65

Standard deviation = /p * (1 — p)/n = 0.075

99% confidence interval = 0.65 F (2.576)(0.075)

=(0.46, 0.84)

CI includes 0.5
= we cannot say with 99% confidence that system A 1s

Superior.
90% confidence interval = 0.65 F (1.645)(0.075) =(0.53. 0.77)

CI does not mnclude 0.5 | |
= Can say with 90% confidence that system A 1s superior.
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