EXAMINATION: Experimental design MSN460, 1 September, 2006

Jour: Jenny Andersson, 772 5317 or 0730 778879

Aid: Calculator o ‘

Read this before you start to solve the problems: The last two pages gives you
expressions that you may need for calculations and a table over the t-distribution.
Motivate all your answers. For the grade G you will need 12 points and for the
grade VG you will need 24 points out of 30 points. Good Luck!

1 Your task is to study the influence of two design parameters on the flying
time of a paper helicopter. The design parameters are body length and wing
length. The body lengths 80 mm, 100 mm and 120 mm and the wing lengths
80 mm, 100-mm and 120 mm should be studied. There is enough paper to
make 18 helicopters. - | ' B :

'~ (2) How would you plan the e}ipeﬁmén_t? (3 points)
(b) Is the order in which you perform the individual trials important?
. (Why/why not?) (1 point) o
(¢} Which method would you use to analyse the data resulting form your
-~ experiment? (2 points) N -

2 A gardening magazine have tested two types of soil, type A and type B.
Type A is a well known brand and type B is a new brand that is supposed to
give faster growing plants. The magazine have used 6 plants. Three of the
plants have been randomly chosen to grow in soil A and the other three in
soil B. The plants have grown from seeds for six weeks and then the heights
were measured.

Plant | 1 2 3 4 5 ¢
Sail A A B A B B
Height | 16.3. 20.1. 17.7 21.1 22.8 25.1.

The difference in means between the heights of plants in soil B and soil A
is 2.70. The variance, 5° of the heights of plants growing in soil A is 3.69
and for plants growing in soil B it is 4.03. There are 20 permutations of the
soil labels. The difference in mean height for the other 19 permutations are
-4.97, -4.30, -3.17,-2.70, -1.77, -1.63, -1.57, -0.90, -0.63, -0.03, 0.03, 0.63,
0.90, 1.57, 1.63, 1.77, 3.17, 4.30, and 4.97,

(a) Does soil B give faster growing plants? Use a randomisation test, {3
points)

(b) Use a t-test to answer the same question as in a). What extra assump-
tions do you need compared with the randomisation test? (3 points)

I



of employees thh work expenence 1,2, 3 and 4 years respectlveiy The
* experiment was: performed as a’ randomzsed block: design; with 8 different
tasks as blocks The AN GVA table from the expenment is given belcw

| Source

Sum of' Degrees Mean TR =S;gmﬁcance

"I Experience - 21

|Task® 2950 7T 38 15
Residuals 4506 21 215 -
Total _896.’,7_7_ 3

(a) Wrzte the stanstlcal model for the expenment (2 pomts)

(b) Is there a s1gmﬁcant difference in assembly time for workers with dif-
ferent expenence’? 2 pemts) .

(c) Was the blockzng with tasks eﬁ“ectlve in the sense that block eﬂ’ect was K
swmficant‘? 2 pomts}



Fae

S Below there are 4 different residual plots for 4 least squares problcms In

sl

15

e

all the cases the residuals are plotted against the regressor variables. What
assumpt:{ons are needed when doing statistical analysis of a least squares
problem? In which of the cases below.are the assumptions vmlated‘? 6

points)

4
-
-
. LE13
08|
. - a8
.
a4 . a4 :
i * . . -
az . - . b P
. * * * *
... . L SR
e K
q . e N - . " * . |
- - * * *. N -
82 . - . Al 2
L]
. » a5k o
0.4 .
P . - . 93 - 40
- . .
o [ W 1x 0 28 30 ] [ L 3 20 E E:]
(a) ®
»
(Y
H . .
» a3 * .
150 -
. [E] N .
! + * o + -
- + . =
04 . o . . -
4 .
L 1 M *
[} - k| b4 3
.. . * »
. . . . a3 .
-8 LI 4 .« " [
-0 * .
. .
-
1 N . 4 -
=18 0.5
) 5 8 15 F) - 3 ] 1 3 a ] 5 3 7
{c) {d)



