Test # 1 – Design of Experiments – Name____________________

1. An experiment in which there are three continuous factors that, for every observation,  always sum to 1 (like .4, .4 and .2) is probably a     a) factorial design     b) randomized complete block design    c) mixture  design     d) screening design    e) sequential design

2.    In a simple one way design suppose the 5 levels have means of 14, 12, 14, 13, 17 based on 3 observations per treatment.  For the linear model  yij =  + j + ij using the usual constraints, find the estimates of , 1, 2, 3, and 4.  Also, calculate MStreatments.

3. For a completely randomized experiment with 3 treatments suppose we assume that the three true means are 7,7 and 13 and that the variances are all 4.  In order to complete power calculations we need to find 2.   Find 2 for n=3.

4.  In the problem above find the approximate power of the test if n=4.

5. Which of the following is true whether or not X1 and X2 are uncorrelated?  Assume the means and variances of the 2 random variables are 1, 2, 12, 22.

a) E(X1 + X2) = 1 + 2.      b) E(X1 . X2) = 1 . 2.     c) E(X1 / X2)= 1 / 2.

d) Var(X1 + X2) = 12 + 22.     e) Var(X1 . X2) = 12 . 22.

6. Which of the following statistical procedures is equivalent to the randomized complete block analysis of variance when there are only two treatments?

a) t-test     b) dispersion tests of 12=22.    c) matched-pair t-tests   

d) multiple comparisons tests     e) orthogonal contrasts

7. A randomized complete block design has 2 blocks and 4 treatments with a single observation per block/treatment combination.  The regression model used to express this situation is Yij =  + i + j + ij  Write down the design matrix (8 rows) appropriate for this problem

8. In a completely randomized 1-factor experiment we have 4 observations on each of 3 treatments.  For the data below find MSerror
Treatment

A
B
C




7
12
6




6
7
4




4          11
8




7
10
6

sample means

6
10
6

9. Let X be a random variable that takes on values 1, 2, 3 and 4 with probabilities listed below.

X
1
2
3
4
Find E(X), the expected value of X

P(x)
.1
.1
.5
.3

10. For a fixed set of assumptions we get a required sample size, N.  Which of the following changes in our assumptions would increase the value of N?  Circle all that apply.

a) Reducing the variance

b) Increasing the power

c) Reducing  from .05 to .01

d) Increasing delta

e) Increasing the standard deviation

