Stat 403 - Solution to Assignment 5
Turned in Thursday, October 19, 2000

1. Hotpoint has a standard material for use in insulating the ovens of stoves that they
manufacture. They decide to explore the use of a different material that is cheaper to
purchase but may not have the same degree of insulating power. Below are the times
it takes for ovens to cool down to 350°F after being heated to 400°F and the heating
element turned off.

Standard Material, X 13.9 14.2 149 15.1 15.3 15.7 16.1 17.2
Cheaper Material, Y 12,9 13.7 14.0 14.1 144 14.7 14.8 154

(a) Summary of cool down times.

Box plots of cool down times
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The P-value is between 0.01 and 0.02 (from Minitab, P-value = 0.019). Since the

P-value is so small we reject H. These data indicate that the standard material
does have a longer mean cool down time than the cheaper material.



(b) Mann-Whitney-Wilcoxon test.

Rank X 3 6 10 11 12 14 15 16 | Wx =87

Standard

Material, X 13.9 14.2 14.9 15.1 153 15.7 16.1 17.2

Cheaper

Material, Y 12.9 13.7 14.0 14.1 144 14.7 14.8 15.4

Rank Y 1 2 4 5 7 8 9 13 | Wy =49
H: nx =ny
A:nx >ny

Uy =87 -2 =51 Uy =49 - 20 — 13

Table H Left Right
n U P U
m=8
8 13 0.025 51

The P-value is 0.025.
indicate that the standard material does have a longer mean cool down time than

the cheaper material.

(c) Yes, the P-values are close. The t-test has a slightly smaller P-value (0.019)
compared to the Mann-Whitney-Wilcoxon P-value (0.025).

(d) The estimate of the di erence in population means is:

A 95 con dence interval for the di erence in means is:
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Since the P-value is so small we reject H. These data
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(e) Table of = —
13.9 14.2 149 15.1 153 15.7 16.1 17.2
Y
15.4 -15 —-12 —-05 -03 —-01 03 07 138
14.8 -09 —-06 0.1 0.3 0.5 09 13 24
14.7 —08 —-05 0.2 0.4 0.6 1.0 14 25
14.4 —05 =02 0.5 0.7 0.9 1.3 1.7 28
14.1 —02 0.1 0.8 1.0 1.2 1.6 2.0 3.1
14.0 —01 0.2 0.9 1.1 1.3 1.7 2.1 3.2
13.7 0.2 0.5 1.2 1.4 1.6 20 24 3.5
12.9 1.0 1.3 2.0 2.2 2.4 2.8 3.2 4.3
Median of the = 10 is the estimate of the di erence in median cool down

times.















