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In a paired-sample test, the two groups being tested are not independent and may

even be the same group (e.g. before and after).
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Example: Ten engineers’ knowledge of basic statistical concepts was measured
on a scale of 100 before and after a short course in statistical quality control. The

engineers were selected at random
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51

1. 43
82
77
39
51
06
55
61
79
0 43

— O 00 1 ON b & LN

84
74
48
53
61
59
75
82
48

. The tab w shows the results of the tests:
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Let w=x-y. Then w=3.9 and s,°=31.21, Test the claim that there is an
improvement (use a 0.05 significance level).



Hoo . = _
D_Mw ) 1o 2120 | 301y,
H‘L'/U-w>0

Pv&bu: Pty 3.9070 ) = |- pt (10076, A) = . 0813 <q

Bagd ™M= 0S we will reject Ha nuld lu_rpu%\wﬂ
(o st i fest SCore) 'm‘ﬁm/ov 0f s
have it an Lrpvement un sk Ceovel.



The guidance office of a school wants to test the claim of an SAT test preparation
company that students who complete their course will improve their SAT Math
score by at least 50 points. Ten members of the junior class who have had no SAT
preparation but have taken the SAT once were selected at random and agreed to
participate in the study. All took the course and re-took the SAT at the next
opportunity. The results of the testing indicated:

Student/1 |2 |3 4 |5 |6 |7 |8 |9 |10
" |Before |475|512 492 1465|523|560|610|477 501 420
- |After 500|540 512|530/533/603|691 (512|489 458

Is there sufficient evide 0 ort the prep course company’s claim that scores
will improve by at leagt 50 points gt the 5% level of significance?
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> t.test(d,alternative="greater")

One Sample t-test

data: d

t=3.9902, df = 9, p-value = 0.001578

alternative hypothesis: true mean is greater than 0
95 percent confidence interval:

18.00196 Inf
sample estimates:
mean of x

33.3

> t.test(d,alternative="greater",mu=50)
One Sample t-test

data: d

t=-2.0011, df = 9, p-value = 0.9618

alternative hypothesis: true mean is greater than 50
95 percent confidence interval:

18.00196 Inf
sample estimates:
mean of x

33.3



Two (Independent) Sample Mean ¢ — Test

The two-sample ¢ confidence interval for u, — p, with confidence level
100(1 — @)% is then g % 2
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A one-sided confidence bound can be calculated as described earlier.
The two-sample ¢ test for testing H,: n, — p, = 4, is as follows:
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St-error: S/ =% 1 = se*
Example:

The void volume within a textile fabric affects comfort, flammability, and insulation
properties. Permeability of a fabric refers to the accessibility of void space to the
flow of a gas or liquid. The article “The Relationship Between Porosity and Air
Permeability of Woven Textile Fabrics™ (J. of Testing and Eval., 1997: 108-114)
gave summary information on air permeability (cm*/cm?®/sec) for a number of dif-
ferent fabric types. Consider the following data on two different types of plain-

weave fabric: > se1=.79/sqrt(10)
> se2=3.59/sqrt(10)
> (se1A2+5e2/2)A2/(se144/9+se2/4/9)
[1] 9.869602

Fabric Type Sample Size Sample Mean Sample Standard Deviation

- )
Cotton 10 N, 5171 X 79 G S, = /!/I-E
Triacetate 10 4. 136.14 X, 359 G, Sg, - 3%;

Determine a 95% CI for the difference in mean. V= 14,304 U ,__70[{:0[
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Analysis of a random sample consisting of 20 specimens of cold-rolled steel to determine
yield strengths resultedén a sample average strength of 29.8 ksi. A second random sample
of 25 two-sided galvanized steel specimens gave a sample average strength of 34.7 ksi. It
is also found that the samples gave standard deviations of 4.0 ksi (for cold-rolled) and 5.0
ksi1 (for two-sided galvanized). Assume that the two yield-strength distributions are

normal. Does the date indicate that the corresponding true average yield strengths of the
two methods are different? (Use 0.01 significance level) L”-/,ﬁ}
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The true average tread lives of two competing brands of radial tires (brand X and brand Y)
are known to be normally distributed. A sample of 45 brand X tires results in a sample
mean of 42,500 and sample standard deviation of 2450. A sample of 45 brand Y tires
results in a sample mean of 40,400 and sample standard deviation of 2150. Find a 95%
confidence interval for the difference in the true means, mean of X minus mean of Y.



Popper 26
Suppose we compare the class averages for two classes on the same exams and get the

following data:
Class n X S

A 25 88.4 4.3

B 36 86.7 1.9

1. What degrees of freedom will we use?

a. 25
b. 36
c. 24

@ 30

e. none of these

2. Find the margin of error for a 90% CI

a. 1.89
b. 1.70
c. 2.10

. 2.06
e.) none of these



3. Suppose we claim that class A has a higher average than class B. What is the alternate
hypothesis?
a. H.: MA =B
H,: HA> UB
c. Hy: A< B
d. Hy: pA= M8
¢. none of these
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