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Table 1: Lecture 4-5: One-Way Analysis of Variance (ANOVA) - Source Table Equations

Source SS df MS F
Between group variance - A [A]—[T] (a—1) fi%“ A/]I\/[Sz ;‘A

Within group variance - S/A  [Y]—[4] a(n—1) Sdfss// "

Total Y]-[T] an-—1

Table 2: Lecture 4-5: One-Way Analysis of Variance (ANOVA) - Bracket Terms
Variable Sums Description

2
[A] % Square the sum of every group and together and divide by
the number in each groups
2 .
[Y] > Y5 Add up each squared score
[T] :‘;—2 Add each score together and square that number then di-

vide by the total number of subjects

Table 3: Lecture 4-5: One-Way Analysis of Variance (ANOVA) - Calculating F in 6 easy steps
Step 1: Add Every score in every group. Sum totals together to get T’
Step 2: Square every group sum. Then add group sums > A?
Step 3: Add every squared score in every group. Then add sum } | Yl?
Step 4: Use results to calculate the bracket terms.
Step 5: Use bracket terms to calculate Sums of Squares for each variance component.
Step 6: Place Sums of Squares in source table and complete source table to calculate F ratio.

Table 4: Planned Comparisons
Variable Equations Definition

P Y¢jY; Observed value of the contrasts

SSy g’; Sum of Squares

SSy #2/%) Sum of Squares Unequal Sample Sizes
F N%‘?/"A Significance of contrast
df 1 Degrees of Freedom




Table 5: Lecture 8:Two-way ANOVA

Term

Equation

Definition

Familywise Error

Bonferroni

Tukey’s HSD

Scheffe’s

Planned Comparisons
Familywise Comparisons

Experimentwise Comparisons

Polynomial Comparison
Helmert Comparison
Pairwise Comparison

Factor
Levels
Main Effect
Simple Effects

Interaction Effects

apwzl—(l—a)c

AFW
c

o =

a(a—1)
2

HSD = qa (\/ MSnS/A>

FScheffe = (a - 1) Formnibus

a(a—1)/2

The error rate for a family of comparisons

Technique for controlling agyy error.

Number of pair wise comparisons

Comparison of a critical value to the differ-
ence between sample means. The n’s should
be equal

The most conservative of all post hoc test but
also the easiest. Use Ficherfe @s the critical
value for all post hoc tests.

Is a theoretically motivated mean differences
that you include in your experimental design.
Are families of comparisons and they, are only
somewhat planned

Post Hoc and include every possible compari-
son that could be made from the data. They
are a superfamily that inlcude all possible fam-
ilies. Very stringent guidelines are set up to
control for experimentwise error agy

Contrasts that are mutually orthogonal

To compare each group with every other
group. Equation is the total number of com-
parisons.

Independent Variable

Specific treatment conditions.
Group differences for each factor.
between group effects.

Group difference of one factor at a particular
level of the other factor.

When the simple effect of one factor changes
over levels of other factors.

Same as



Table 6: Lecture 8: Three easy steps to Tukey’s HSD

1. Look up ¢, (Page 588: Kepple) Number of groups (a) is in the columns and the

degrees of freedom in the denominator are in the rows.

2. Compute HSD by applying the formula HSD = ¢, (\/ Msns/“)

3. Compare each mean difference to the Honestly Significantly Different difference.
You only have a significant difference if the group means are greater.

Table 7: Lecture 8: (Chapter 11) 2-Way ANOVA - Source Table

Source SS df MS F
S5 S
A [A] - [T] (a - 1) Tﬁ JWSS/IZB
Ss MS
B 18] - (1] b-1) S Mss
SSax 1S 4x
AxB [AB]=[A = [B]+[T] (a—1)(b—1) ZpxE ﬁsg/;
SS
S/AB V] - [AB] ab(n—1) g
Total Y] - [T] abn — 1
Table 8: Lecture 8: Main & Interaction Effect
aq a9
b a1by azby | By
by a1by azby | B3
Aq Ay
A Main Effect: A # As
B Main Effect: B; # By

Interaction Effect:

airb; — asby 7é a1by — agbs




Table 9: Lecture 9: (Chapter 11) 2-Way ANOVA Bracket Terms

Variable Sums Means Description

2 _
[A] 27::" b ij The sum of (all scores at every level of A square)
and divided by bn. The sums you squared are
marginal sums.

2 —
[B] Z;lfk any Y3~ The sum of (all scores at every level of B square)
and divided by an. The sums you square are
marginal sums

[AB] 2 (4B ny. Yfk The sum of every group sum squared and divided by
n. The sums you squared are the cell sums

[Y] > Yg & > Yﬁ %  The sum of every individual squared score
[T] % abn¥? (Every score added together and that sum squared)

divided by abn

Table 10: Lexture 9: (Chapter 11) First Steps in a 2-Way ANOVA

Variable Equations
ABjk Z Ytijk
Y2
& AB;
)/5k njk
Y2, —(ABji)2/n
Sjk \/Z = n—1 =
SM, =

Table 11: Lecture 9: (Chapter 11) Confidence Intervals for 2-Way ANOVA

Type of Confidence Interval Equation Estimated Standard Error

Population Mean 1, }:/jk —tsyy < pgk < ijk +tsm,, SMj = \/MSS/AB/njk
Population Marginal /4, Yaj —tsm, < paj <Ya;+tsu, Sy =/ MSs/ap/bn

t = a value obtained from Appendix A.2 with df = nj, — 1 and dfs/ap

Table 12: Lecture 9: (Chapter 11) Effect Size

Value Variable Equation
0_2
Complete Omega Squared wgf Fect —ffect
total

dfeffect(Feffect_l)
df a(Fa—1)+dfg(Fep—1)+dfaxB(Faxp—1)+abn

2
i 2 __Teffect
Partial Omega Squared Wieffeet) S
dfessect(Fefrect—1)

dfeffect(Feffect—1)+abn




Table 13: Ch. 12: Comparisons for the Marginal Means

Variable Equation
bnlﬁi
5SSy, Z 2,
ha Yo ciYa,
Py, M SS/;B

Table 14: Ch. 12: Testing the simple effects - Computational Formulas

Variable Equation

S5, s (Va, — Vo)’
SS4 at by, ny; (ij*?Bk)2
SSA at by [A at by] — [T at by]
Aathy] nY, 73 =2
[T at by] anYj, = %’%
dfa at b, a—1

Table 15: Ch. 12: Partitioning of the Sums of Squares
SSbetween = SSA + SSB + SSAzB

SSbetween = ZSSA at by + SSB
SSbetween = SSA + E SSB at Aj

Table 16: Ch.12: Computational Formulas
Variable  Equation

wA at by, Zj Cj}7jk

72
WA a4,

Ecz.
J

Table 17: Ch.12: Effect Sizes and Power for Simple Effects

SSTZJAat br

Specialized Effect Variable Equation
. . " Fy 1
main comparisons: Wiy (Fop—1)+2im
. ~ A ats (FA at b 71)
simple effect: 2 k k
P (A at by) df A atb,(FA at bk71)+an
simple comparison: @ (baat by)

(FwA at by, —1)+27L




Table 18: Ch. 16: Terminology and definitions

Word Definition

Blocking Makes groups more homogeneous reducing group
variance. Included in linear model effects not usu-
ally of much interest. Often random factors.

Random Factors Where levels of the variable are randomly selected.

Random error inflates the F ratio of the effect crossed
with the random factor.

Blocking w/out Replication One value per cell. No within group variance

RULE

If a factors is crossed with a random factor, the ap-
propriate error term is the mean squared of that in-
teraction.

Table 19: Ch. 16: Notation system for an A x .S design
Levels of Factor A
Subjects aq as as as Sum
S1 Yiiu Y2 Yz Yu S
82 Yor Yoo Yoz You | S
83 Y31 Yz Yzz Yz | S3
Sum A1 A2 A3 A4 T

}jj = Aj/n
}_fs S Sl/a
Yr=T/an
Table 20: Ch. 16: Computational formulas for the A x S design
Source SS df MS F
A AT =[] @-D T wEes
S [S] = [T (n—1) £
AxS Y= [A=[S]+[T] (a—1)m—1) Siax
Total Y] —[T] an —1

Table 21: Ch. 16: Bracket Terms
Variable Sums  Means

4 = ey

5] = axvz
[Y] YR XY
[T i anY?

an




Table 22: Ch. 16: Confidence Intervals for Single-factor within-subject design

Type of Confidence Interval Equation Estimated Standard Error
Population Marginal fi; Yaj —tsn; < py < Yaj + sy Sy, = %
5 = ) XA/
n

t = a value obtained from Appendix A.2 with df = n;; —1 and dfs/ap

Table 23: Ch.16: Subject Contrasts and Error Variability

Variable Equation
ha > cjp; where Y ¢; =0
na?
SSy. 2;‘2
F, 175,
va MSyays
Table 24: Ch.16: Effect Size and Power
Variable Equation
" @—D(Fa-1D
wWeA) (a:ll)(FA:ll)+an
ss
R%A> or 77<2A> SSA"FSASAXS

Table 25: Ch.16: Tukey’s HSD & Confidence Intervals
Variable Equation

HSD Ga < / MSEBrror Te'rm)
CI ( / MSErr;)Lr Te7‘m> terit £ Y




