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Grouped tables have two grouping variables, one defined by columns and the
other defined by rows

Tabis ormat A [} _
Grouped Cortrol “Treaeo -
| ave [wa | svi[ave[av -
T an s
2 (rema et @ Leam more

Data table:

Enter or import data into & new table

[ Start with sample data to follow 2 tutorial ]

Select a tutorial data set:

| Error bars in grouped tables
Entering replicate data
Entering mean (or median) and error values
=1 Two-way ANOVA
Ordinary - two data sets
Ordinary - three data sets
Repeated measures - matched values stacked
Repeated measures - matched vakues in same row
=l Three-way ANOVA
Three-way ANOVA 2x 2x 2
Three-way ANOVA 2x 2xK
| Special uses of grouped tables
Mutiple t tests
Heat map

Grouped tables have two grouping variables, one defined by columns and the
other defined by rows

Tabis format A 8
Groupea Contro Trsates _
Avi[Avz| A¥3 |@v1 | a2 [ava
1 e et
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Data table:

@ Enter or import data into a new table
) Start with sample data to folow a tutorial

Options:
Enter and plot a single Y value for each point
[@Enter 5 repicate values in sieby-sde subookunns | T/ THEAET 5
7 Enter values already

Enter: |Mean, SD, N -
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Taﬁbllzliﬂgjl' *M%UAB .GroupA Group B_
Wild-type cells GPP5 cell line
P x} A A2 A3 X3 A5 B: B:2 B:3 B:4 B:5 ]
1 [Serum starved 34 36 41 40 43 a3 87 95 a9 28|
2 |Normal culture 23 19 26 29 25 32 29 26 33 30)
3
SHRENRSHTES /1
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3 | =]
- How the data are organized
The columns represent two cell lines. The rows represent two treatments. Within each treatment for
E each cell ling, five replicate values are entered into subcolumns. This experiment has no matching or
9 repeated measures. For this reason, it is OK that one of the values is missing (so its spot is simply left
10 blank).
1
12 Note that, unlike other programs, Prism does not use grouping variables. Instead the treatments are
= defined by rows, and the groups by columns.
i The goals
15 - To assess whether the difference between cell lines is more than expected by chance.
16 - To assess whether the difference between treatments is more than expected by chance.
17 - To assess whether the difference between treatments is consistent for each cell line.
18 - To compute a 95% confidence interval for the difference between cell lines, for each treatment.
;z How to perform two-way ANOVA
Click Analyze, choose "Two-way ANOVA" from the list of Grouped analyses, and accept all the default
A choices on the dialog. Click the link below for detailed instructions, and to learmn about two-way ANOVA.
2; e Step by step instructions for performing two-way ANOVA

24
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2.

s analyze B results B9 new analysis [E#N creat a new

analysis, & FERZERE grouped Analyses THJ two-way ANOVA(or

mixed model) , JTEARERI%L data sets EBAY A 1 B, BEIFTHEIE

RM Desion | RM Analysis | Factor names | Mulopie C [ options | Residuals |

Row means with SD or SEM
Multiple t tests - one per row
[+ Contingency table analyses
+ Survival analyses
[+ Parts of whole analyses
[# Multiple variable analyses
4| Nested analyses
[#l Generate curve
# Simulate data
[# Recently used

1750, HPF. E5) .

Data to analyze
Table: |Twu-way ANOVA , notRM_] = Data arrangement
Table format: Group A Group B Group C
Type of analysis Grouped
Which analysis? Analyze which data sets? AY1 ‘ AY2 B:Y1 B:Y2 c:¥1 c:y2
1

& Transform, Normalize... [@IAWid-type cels & > A

[# XY analyses []B:GPP5 cell line

(i Column analyses 3

= Grouped analyses 4

Two-way ANOVA (or mixed model) Matching by which factor(s)?

[] Each column represents a different time point, so matched values are spread across a row.
[~ Each row represents a different time point, so matched values are stacked into a subcokumn.

Assume sphericity (equal variability of differences)?

tion. Recommended.

Geisser -Greenhouse

Based on your choices (on all tabs), Prism will perform:
- Ordinary two-way ANOVA

2.1 % RM design @ iFRAIEAES RN ( EE FEIFIEEBE , i




Assume sphericity (equal variability of differences)?
(@ No. Use the Geisser-Greenhouse correction. Recommended.

Yes. No correction.

RM Design | RM Analysis | Factor names | Multiple Comparisons | Options | Residuals | RM Design |RM Analysis | Factor names | Multiple C | Options | Residuals |
Data arrangement Data arrangement
Table format: Group A Group B Group C Table format: Group A Group B Group C
Grouped e tie tie Grouped Time1 Time2 Time3
Al | AY2 [ Bl | BY2 | cv1 | civ2 AYl | AY2 | BY1 | BY2 [ cv1 | cv2
1 |Tite ) | 1 |[Tite | | |
2 [ ERL ' '
3 |7 3 |7
4 [T 4 |T
Matching by which factor(s)? E2i%5ELE % Matching by which factor(s)?
T Each column represents a different time point, so matched values are spread across a row. Each column represents 3 different time point, so matched values are spread across a row.:
|| Each row represents a different time point, so matched values are stacked into a subcolumn. [ Each row represents a different time point, so matched values are stacked into a subcolumn.

Assume sphericity (equal variability of differences)?
No. Use the Geisser-Greenhouse correction. Recommended.

@) Yes. No correction.

Based on your choices {on all tabs), Prism will perform:
- Ordinary two-way ANOVA

Based on your choices (on all tabs), Prism will perform:
-RM two-way ANOVA, matched values are spread across a row.
- Sidak’s multiple comparisons test, with a single pooled variance.

Because your repeated measures factor has only two levels, the concept of sphericity doesn't
apply.

[ Each column represents a different time point, so matched values are spread across a row.

[VIgach
Assume sphericity (equal variability of differences)?
No. Use the Geisser-Greenhouse correction. Recommended.
@) Yes. No correction.

RM Design | RM Analysis | Factor names | Multiple C | Options | Residuals | RM Design |RM Analysis | Factor names | Multiple C | Options | Residuals |
Data arrangement Data arrangement

Table format: Group A Group B Group C Table format: Group A Group B Group C

Grouped Title e Grouped . t

Avi [ av2 [ Bv1 [ BY2 [ cv1 | cv2 avi | av2 [ Bv1 [ Bv2 [ cv1 [ cv2

1 |Timel | 1

2 |Time2 [ 2

3 |Time3 | 3 [ 7| ? ol

4 |Times ‘ 4 I
Matching by which factor(s)?

Based on your choices (on all tabs), Prism will perform:
-RM two-way ANOVA, matched values are stacked into a subcolumn.
- Sidak's multiple comparisons test, with a single pooled variance.

Because your repeated measures factor has only two levels, the concept of sphericity doesn't
apply.

Based on your choices (on all tabs), Prism will perform:

-RM two-way ANOVA with the Geisser-Greenhouse correction, matched values are both
stacked and spread across a row.

- Sidak's multiple comparisons test, with individual variances computed for each comparison.
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RM Des.ignl RM Analysis IFactor names | Multiple Comparisons | Options I Residuals

-

Analyses of repeated measures data can be reported in two ways.

- AMOVA (partition sum-of-sguares). This is the same as the general linear maodel (GLM].
- Mixed-effects model. This uses the restricted maximurm likelihood method.

If there are no missing values, the two approaches give the same main results (F and P
values). But the methods are very different, so the other reported results differ.

L

Analyze using which method

(") Repeated measures ANOVA (based on GLM).
Same as Prism 7 and earlier.

Requires balanced data (no missing values).
(71 Mixed-effects model,
Results are presented in a format different than AMOVA,
Warks fine with missing values,
(@) It depends.
LIse AMOVA if there are no missing values.
|Ise mixed-effects model if there are missing values.

What to do if a random effect is zero (or negative)?

i@ Remove term(s) from model and fit a simpler model .
(7 Fit the full model anyway (corresponds to MOBOUMND parameter in SAS).

[ Make these choices the default for future ANOVAS {(One-, Two- and Three-way).
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RM Design | RM Analysis | Factor names | Multiple Comparisons | Options | Residuals |

What kind of comparison?

Mo multiple comparisons —
Compare each cell mean with the other cell mean in that column __

How many comparisons?
(@ Compare each column mean with every other column mean.ﬁiﬂ'ﬂﬁﬁﬁtm
Compare each column mean with the control column mean. 13 B ATBEfGEHE

Zontral column: | Group A @ Wild-type cells -
Which test?
IJse choices on the Options tab to choose the test, and to set the defaults for
future ANOVAS,

2.4 PAIRIEEE options , RENGEEREFIEI , TICEAERTEIHEIA,



RM Design | RM Analysis | Factor names | Multiple Comparisons I Options IF‘.esiduals|

Multiple comparisons test

(@ Correct for multiple comparisons using statistical hypothesis testing. Recommended.

B

() Correct for multiple comparisons by contralling the Ealse Discovery Rate,
Test: | Two-stage step-up method of Benjamini, Krieger and Yekutieli (recommended)
() Don't correct for multiple comparisons, Each comparison stands alone.
Test: Fisher's LSD test
Multiple comparisons options
[] swap direction of comparizonz (A-8) v, (B-A).
Report multiplicity adjusted P value for each comparison.

Each P value is adjusted to account for multiple comparisons.

Farnily-wise significance and confidence level:  [0.05 (95% confidence interval) -

Graphing options
[] Graph confidence intervals,
Additional results
Marrative results.
[ show cellfrowcolumn fgrand means.

Report goodness of fit,

Qutput
Show this many significant digits (for everything except P values): 4

L 1L

P value style: |GP: 0.1234 (ns), 0.0332 (), 0.0021 (%), 0.C v]m= 6 =

[ Make options on this tab be the default for future Two-Way ANOVAS,

3. BEDITER (BEMER AR P H)

> (] :
B el
A
4 Assume sphericity? No
5 | Alpha 0.05
6 =TSR T =2p
7 Source of Variation m1ion P value P value summary  Significant? i G
8 Row Factor 49.25 <0.0001 i Yes 1.000
9 Column Factor 29 49 0.0001 i Yes 1.000
10 Interaction: Row Factor x Column Factor 19.54 0.0001 i Yes 1.000
11 Interaction: Row Factor x Subject 0.08267
12 Interaction: Column Factor x Subject 0.5123
13 Subject 0.7375
14
15 ANOVA table SS DF s F (DFn, DFd) P value
16 Row Factor 7566 1 7566 F(1.4)=2383 P<0.0001
17 Column Factor 4530 1 4530 F{1.4)=2302  P=0.0001
18 Interaction: Row Factor x Column Factor 3001 1 3001 F(1.4)=1954 P=0.0001
19 Interaction: Row Factor x Subject 12.70 4 3.175
20 Interaction: Column Factor x Subject 78.70 4 19.68




P <0.05 iRAAREHIEFFEEERIIFRNNEZEER | WIRFZEHHRIE
—XEE/LNEEREAER NFEEEE Multiple comparisions EEAIER.

=] AWOVA results x [=] Multiple comparisons *
G 2way ANDVA
Multiple comparisons
4
1 |Compare each cell mean with the other cell mean in that row
2
3 Number of families 1
4 Mumber of comparisons per family 2
5 Alpha 0.05
6
7 Sidak's multiple comparisons test Mean Diff.  95.00% CI of diff. Significant? Summary Adjusted P Value
8
9 Wildtype cells - GPPS5 cell line
10 Serum starved -64.60 -60.95 to -48.25 Yes b =0.0001<0.05
1 Mormal culture -5.600 -11.95 to 0.7510 Mo ns 0.0879 > 0.05
12
13
14 Test details Mean 1 Mean 2 Mean Diff. SE of diff. N1 N2 t
15
16 Wildtype cells - GPPS cell line
17 Serum starved 36.80 93.40 -54.60 2475 5 5 21.20
18 Mormal culture 2440 30.00 -5.600 2575 5 5 2175
19
20
al
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J Individual values Summary data Heat Map Three-way Box and violin Individual values Summary data Heat Map Three-way Box and violin
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Interleaved scatter Interleaved bars
Plot:  [Mean with D - Plot:  [Mean with SO -
Preview Preview
Two-way ANOVA | not RM Two-way ANOVA , not RM
15 ®  Wild-type cells 0 mm Wild-type cells
®  GPP5 cell line =3 GPP5 cell line
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Serum starvedNormal culture Serum starvedNormal culture



