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Topic Qutline

I. Introduction & Overview
IT. Single factor design

Fixed effects model

Basic data and notation

Partitioning of total sum of squares (SS)
Expected mean squares (EMS) and the F test
Power of the F test e

Robustness of the F test

N BN



Topic Outline (cont'd)

'IIT. Linear regression; ANOVA representation

1.
2.

IV. Asking

1.
2.
3.

Simple linear regression
Linear regression with several observations on
Y for each X; lack of fit and pure error

specific questions of data

Planned comparisons
Post hoc comparisons (data snooping)
Trend analysis: orthogonal polynomials

V. Completely randomized multifactor design

1.
2.
3.

4.
5.
6

Fixed and random factors; mixed models

Fixed effects model, 2-way layout

Expected means squares, multi-factor
designs

Orthogonal contrasts and factorial designs

" Power

Multiple comparisons

VI. Designs for reduction of error

1.
2.

Randomized-block designs
Repeated measures designs

VII. Incomplete factorial designs

1.
2,
3.

VIII. Other

1.
2.

EVALUATION:

Evactionsl designs
Latin-square designs
Nested designs

topics (time permitting)

Analysis of covariance
Quasi-experimental designs

Grade based on weekly assignments, two "midterm" exams and a
final. ‘



PSY 512 Winter, 1985
Statistics R. Fagot
FINAL FXAM--Open book (80 points)

1. (10) An experiment was conducted to investigate the effects of different incentives on
the solving of problems by fifth-grade children. The dependent variable was nurber of
problems solved. The table below gives cell means based on n = 5 observations in each of
6 conditions.

INCENTIVE CONDITION (A)

TASKS (B) Verbal (Al) Monetary (Az) None (Ag)
Simple (B) 20 18 5
Complex (BZ) 5 5 5

Given that the AB interaction was significant, compute the sums of squares for appropriate
partial interactions.

2. (10) Given the following table of cell means for a 2 x 3 crossed design based on
n = 10 cobservations per cell. Compute the SS's for the trend components of the AB
interaction, given B (only) numerical.

B B B

1 2 3
A1 1 2 12
A? 2 10 12

3. (12) Given a A x B x C design. The following questions have to do with relations
among population effects. State possible conclusions to be drawn about other population
effects for each of the following cases:

a. Simple main effects due to A are zero at all levels of B

b. The AB interaction is zero at each level of C

c. The main effect of A is zero, but simple main effects of A are not zero at all

levels of B

d. 'The AB interaction is zero, but simple AB effects are not zero at all levels of C

e. The main effect of A and the AB interaction are zero

f. 'The AB and APC interaction effects are zero

4, (8) A conflict theorist has scaled TAT cards and chosen seven that are equally spaced

along a (numerical) sexual content continuum (S). He predicts that low-guilt subjects

will give increasing numbers of sexual responses as sexual content increases, and that

high-guilt subjects will show the same nurber of responses (as low-guilt subjects) to the

low-sex-content cards but will inhibit responses to the high-sex-content cards. We thus

have a 2 x 7 competely crossed design (with n different subjects in each cell) as follows:
SEXUAL CONTENT

GUILT S ] ]

G,
G

State explicitly what sources should be significant according to the predictions, and why.



5. (10) The purpose of this experiment is to test the effect of certain drugs on
different categories of psychiatric patients from three different hospitals. There are
thus three factors in the experiment: Hospitals (H,, H,, Hg), Drugs (Dl’
Dz, D,), and type of patient (C,, Cz, C,). All drugs were used at
each hospital, and all types of patients were fested at each hospital. The design to be
used contains nine (9) treatment conbinations, and 5 patients are assigned to each of the
treatment combinations, for a total of 45 patients, 15 at each hospital.

a. identify and write out the design to be used, exhibiting all treatment conditions

b. present a partial ANOVA table, listing each effect and corresponding df
c. specify possible confoundings in this design

6. (10) Suppose the scores from nested designs are incorrectly analyzed by the computer
as completely crossed factorial designs, with the following results for your data:

Source af 88
A 2 2000
B 4 5000
C 3 3000

AB 8 1400

AC 6 1000

BC 12 2400

ABC 24 600

For each of the following nested designs (assumed to be the correct design erroneously
analyzed as a crossed design by the computer) find the SS's and df for each effect
(source) and state the number of cells (treatment conbinations) in each design:

a. Ax Bx C(AB)

b. A x B(A) x C(A)

7. (12) Given the following nested design with 8 treatment conbinations:

A By

1 2 3 4
B1 2 4
B2 4 10
83 7 5
B4 4 12

The entries are cell means based on n = 5 observations in each of the 8 cells. Compute 8S
and df for all sources, and summarize in ANOVA table (8S and df only).

8. (8) Find the expected mean squares for each source in an A x B(A) x C(A) nested design
with A and B fixed and C random.
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4 main effect zero and 47 interaction effsct ZET0.
AR anc ARC effects zero.

A3 effect not =zero.

ABC effect not zero.

Simple main effects of & will be zero at esch level of

.‘Qb
38 simple interaction effects will be zero at each level of C.

“hether there is a sexual content main effect will devend uron whether
or not high-guilt resronses decline at the same rate as low-guilt
resronses increase as a function of sexusl content.

Should be simple linear trend of S at Gy, possibly quadratic trend at G,..
~ 0y -~ o . - ad %
Should clearly bpe a guilt main effect, since the two groups have equal

resronse fraguency for low-fresuency sexuzl content but the low group
has a higher frecuency at hicher-content levels. :
4. There should e 2n intersction, since the two curves diverge. In varticular,
5. the linear trend compoment of the GS interaction should be significant, ‘
and psrhavps other trend components, ‘
as)
5. 2. Iatin souare desisn: D, Dy Dy (o) Source darf
i H 2
(c) Possible con- B0y T, Cy D 2
foundings (if additivity ‘ - : c 2
not satisfied): Fs o Gy Ca C, Fes 2
l W 36
1) H, TC, HIC B, Gy Gy G, 7T Lh
2) T, KC, EDO ’ - )
3) C, HDL, EIC
6. (10) (2) & x B x ¢(13) Source: df 3%
A 2 2000
3 L 5000
o(a3) L5 7000
i3 "8 LCO
(o) 5 2 B{a) x C(a):  Source af 58
3 2 2000
3(4) 12 6400
c(4) 9 £ OU0
=C(8) 36 30C0
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