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1

How to learn Prism

Browse the Statistics and Regression guides

This Prism Guide is only one of three guides. Check out the other two. Both do
more than explain how to use Prism. They also explain the concepts of data
analysis.

e GraphPad Statistics Guide

e GraphPad Curve Fitting Guide

Step by step tours

Read this one page tour, which will take about five minutes to follow.

Then follow longer detailed tours that walk you step by step through data
analyses and graphing.

Work with sample data sets

Choose these from the Welcome dialog. Each sample data set comes with brief
instructions, and links to longer explanations.

Welcome to GraphPad Prism u

Column tables have one grouping variable, with each group defined by a

GraphPad
RW‘I' column
B
y

E A
cantrol Treated
v ¥
New Table & Graph 1 .y
2 Control Traatad @' Learn more
XY
Enter/import data: @ Erter replicate values, stacked into colunns
- () Enter paired or repeated measures data - each subject on a separate row
Grouped .y
(70 Enter and plot eror values already calculated elsewhere
Contingency Epter Mean, 50 -
Survival Use sample data: () Frequency distribution data and histogram
(70 ttest - Unpaired
Parts of whole - _p
(0 ttest - Paired
Existing File '\':,' ttest - One sample .
() One-way ANOWA - Ordinary
Open a file () One-way ANOWA - Repeated measures
- ) ROC curve
LabArchives ()| Mare sample data sets... -
Clone a graph
Graph portfolio
Cancel ] [ Create J
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The data table with sample data, also contains a floating note that explains how
the data are arranged and gives suggestions for graphing and analyzing.

Follow step-by-step examples, using sample data, for analyzing data with
Prism:

Descriptive statistics

Column statistics

Frequency distribution

Compare two groups
Unpaired t test from raw data
Paired t test

Mann-Whitney test

Wilcoxon matched pairs test

Categorical outcomes

Contingency table analysis

Survival analysis

Diagnostic lab tests
ROC curve
Bland-Altman plot

Nonlinear regression

Fitting an enzyme Kkinetics curve

Comparing two enzyme kinetics models

Automatic outlier elimination (exponential decay)

Global nonlinear regression (dose-response curves)

Ambiguous fit (dose-response)

Explore the graph portfolio

Choose the Portfolio tab at the bottom of the Welcome dialog to browse
dozens of polished graphs, each of which demonstrates several Prism features.

© 1995-2014 GraphPad Software, Inc.
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When you open a portfolio graph, you'll see a brief explanation of how that
graph was made, and can explore the details. Many of these portfolio graphs are
linked to step-by-step instructions. Others give brief explanations. Exploring
these files will help you master graphing with Prism.

2 What's new in Prism 6?

When creating Prism 6, our goals were ambitious:

e To simplify Prism so it is easier to learn and even more efficient
to use.

e To greatly improve its statistical clout and graphical versatility.

e To make Prism 6 appeal to a wider group of scientists and
students.

e To make the transition from Prism 5 (or earlier) to Prism 6 be
graceful, and for people who make the switch to rapidly
discover that Prism 6 simply works better.

Links to the full lists of new features:

Highlights

Statistics

Multiple comparisons
Regression

Data tables

Working with other programs
Parts-of-whole data

Column graphs

XY Graphs

Grouped graphs

Layouts
Time savers

© 1995-2014 GraphPad Software, Inc.
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21 What's new? Highlights

Prism 6 is a big upgrade with many

improvements. It has more statistical clout, | |
can make more kinds of graphs, and is even Zig-zag and elbow lines
more efficient to use. But Prism is still Prism.

The basic interface and organization of the = -
program has not changed, so you can switch = m o
to Prism 6 with almost no learning curve. And
you can try the Prism 6 demo without
removing Prism 5.
Statistics - sesssssses =
- 20000 e =
e Two-way ANOVA with repeated measures in both factors =" 3888338388
¢ Detect outliers in a column of data using Grubbs' test §§§§§§’§§§§
e Calculate and graph 95% CI of median with Wilcoxon test okt
e Calculate and graph 95% CI of difference between medians
with Mann-Whitney test Pie charts and more
¢ Greenhouse-Geisser correction in one-way repeated
measures ANOVA 200
e Ratio t test
¢ Kolmogorow-Smirmov test (alternative to Mann-Whitney) 1504 -
¢ Multiple tests (one-per row) with optional correction for
multiple comparisons
* Monte-Carlo analyses 101 T
Multiple comparisons 501
e Exact (multiplicity adjusted) P values with Bonferroni,
TUKey and Dunnett's tests. ’ Cor;trol 1HIour SH:mrs 24 H.ours
e Graph 95% ClI of difference between means
* New approach: Fisher's unprotected Least Significant Superimpose individual data points with
Difference (LSD) bars
¢ New multiple comparisons test: Holm-Sidak
e Test main or simple effects after two-way ANOVA 200
e Dunnett's test now can handle up to 256 groups (up from
20) .
1504 L
Nonlinear regression . *
¢ Fit to models defined by implicit and differential equations. 1001 o®
e Write more complex models 3
e Weight your fit by 1/YX o .
® Much easier interpolation oo ..._.
Bigger data tables T T S F e s
¢ Enter data in up to 256 data set columns (up from 52 in Superimpose individual data points with
Prism 5) box-whiskers

e Create data sets with up to 256 subcolumns (up from 52) to
allow repeated measures 2 way ANOVA with more

© 1995-2014 GraphPad Software, Inc.
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subjects 200

Row and column titles 150 o
* Write two or three line titles S
e Use bold and italics

¢ Make titles as long as necessary

1004

so4

¢ View and edit all of your column titles at once P | .sp
0 T T T - T
Work more efficiently & & & =
e Faster in many ways: saving, graphing, exporting and © &
closing
¢ Nonparametric calculations are way way faster! Separate columns with lines

* Format several data sets at once. Want to plot alternating
columns as dotted lines? Now you can do it in one step.

e Paste link data or results copied from Prism, and those ] A . . el
values will be hot linked 0 ! z s 4

e Choose the size, shape and color of selected data points
right from the data table

* More choices when exporting

e Set defaults as you work. Many dialogs now a have
checkbox to make your choices on that dialog (or tab)
become the defaults when you use that dialog in the future.

* Much easier to create the graph you want since you don't
pick the graph type until after entering data. Preview how
different graphs look with your data before deciding.

e Search a large project to find pages that include specified
text

Label both sides of an axis

2.2 What's new? Statistics

Repeated measures ANOVA

e Two-way ANOVA with repeated measures in both factors. Prism 5 could only
compute two-way ANOVA with repeated measures in one of the factors.
Prism 6 can handle repeated measures in both factors.

e More subjects. Prism 6 now allows up to 256 subcolumns, so can perform
repeated measures two-way ANVOA with up to 256 subjects per treatment.

e The Greenhouse-Geisser correction allows repeated measures one-way
ANOVA to work, even when the assumption of sphericity is violated because
the repeated measurements are made in too short a time interval, so that
random factors that cause a particular value to be high (or low) don't wash

© 1995-2014 GraphPad Software, Inc.
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away or dissipate before the next measurement. In this case, multiple
comparisons are also computed so as to not assume sphericity.

Survival analylsis

e Prism now computes the hazard ratio (HR) by two methods: The logrank
method and the Mantel-Haenszel method.

e If people in group A die at twice the rate of people in group B (HR=2.0), then
people in group B die at half the rate of people in group A (HR=0.5). Prism
now reports the hazard ratio, and its confidence interval, both ways so you
can report the one that makes most sense in your clinical context.

e If people in group A have a median survival time three times people in group B,
then people in group B have one third the median survival of people in group A.
Prism now reports the ratio of median survival times, and its confidence
interval, both ways so you can choose which to report.

Analyses of column data (t tests etc.)

e Mann-Whitney tests reports 95% CI of difference between medians. The
Mann-Whitney test is often described as comparing the median of the two
groups. That is not precisely correct, as it is possible for two groups to have
the same median, but for the Mann-Whitney test to find that the difference
between the distribution of ranks among the two groups is statistically
significant. However, if you assume that the two distributions have roughly the
same shape, then it is fair to think of the Mann-Whitney test as comparing two
medians. Accordingly, Prism 6 can now report the confidence interval for the
difference of two medians.

e The Wilcoxon test computes the 95% CI of the median. The Wilcoxon
matched-pairs test (nonparametric test of two paired or matched groups)
reports the confidence interval of the median of the paired differences, and the
Wilcoxon signed rank sum test (nonparametric test to compare a median with
a hypothetical median) now reports the confidence interval of the difference
between the actual sample median and the hypothetical median.

e Ratio t test. The paired t test works by analyzing the difference between each
pair of values, testing the null hypothesis that the average difference is zero.
With some kinds of data, the difference between before and after is not a
consistent measure of effect. The differences might be larger when the
"before" values are larger, and smaller when the "before" values are smaller.
The ratio (after/before) may be a much more consistent way to quantify the
effect of the treatment. Actually, it turns out that analyzing the logarithm of
ratios works much better.
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e Kolmogorov-Smirnov test. Like the Mann-Whitney (MW) test, the
Kolmogorov-Smirnov (KS) test, is a nonparametric method to compare two
groups. The KS test works by comparing the two cumulative frequency
distributions, and so has more power to detect subtle differences in the two
distributions. In contrast, the MW test is better at detecting changes in the
median. The use of the KS test has become standard in some scientific fields.
Don't confuse this test with the the other version of the KS test used for
normality testing.

e Faster nonparametric tests. To avoid slow calculations, Prism reports an
approximate P value for nonparametric tests with large data sets. Prism 5 also
reported approximate P values when several values were identical and so tied
for the same rank. Prism 6 performs the exact calculations much faster
(hundreds of times faster!), and so does exact calculations even for fairly large
data sets and even when several values are identical and so tie for the same
rank.

e Identify outliers. One of our free QuickCalc web calculators identifies outliers
from a stack of values using Grubbs' method. Because this is one of our most
popular calculators, we created a new analysis in Prism 6 to identify outliers in
a column of data.

e Perform many t tests simultaneously. Computing multiple t tests can be
useful, so long as you correct for multiple comparisons. Prism 6 has a new
analysis to perform one t test per row of a data table (with replicates placed
side-by-side). It corrects for multiple comparisons either by using either a
more stringent definition of statistical significance or controlling the False
Discovery Rate (FDR). You can also choose not to correct for multiple
comparisons.

e More graphing choices. Prism 6 offers options to automatically graph ranks of
nonparametric tests, and differences for paired t test and repeated measures
ANOVA.

e Browne and Forsythe test. To test equality of variances in one-way ANOVA,
Prism 6 computes both the Browne and Forsythe test as well as the Bartlett
test (which previous versions computed).

e Method of Pratt. There are two ways to compute the Wilcoxon matched-pairs
test when some of the pairs are identical, so the difference is zero. Prism 6
offers both choices. The new choice is the_method of Pratt for tied rows.

Simulations and Monte-Carlo analyses

Simulations can be useful even when you just simulate one data set, and view
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the graph and analysis.Prism 5 let you simulate XY data. Prism 6 now let's you
also simulate column data and 2x2 contingency tables. For XY and Column data,
Prism 6 can include not only Gaussian random scatter, but also scatter
computed from a Poisson or binomial distribution.

Simulations are even more useful when you repeat the simulation many times,
and tabulate the results. Prism 6 makes this possible with a new Monte Carlo
simulation analysis that makes it easy to tabulate the results of many
simulations. First simulate a data table and run an analysis to analyze that table.
Then run the new Monte Carlo analysis. Specify how many simulations you want
to run, and which analysis parameters to tabulate. You can also define a “hit”, as
perhaps a P value less than 0.05, or a confidence interval including a theoretical
value. The results of the Monte-Carlo analysis include a table with all the
tabulated data (that you can analyze further), and a table of the number of
simulations that were hits.

2.3 What's new? Multiple comparisons

e Multiplicity adjusted (“exact”) P values can be reported with Bonferroni, Tukey,
Dunnett, Dunn, or Holm-Sidak multiple comparisons testing following one- or
two-way ANOVA. An adjusted P value is an “exact P value” reported for each
comparison, but its value depends on the number of comparisons.

Tukey's multiple compansons test Mean Diff 95% Cl of diff Significant?  [Summary  |Adusted P Value
Treated ws. Control 38.80 20.49 to 57.11 Yes 0.0003
Treated+Antagonist ve_ Conbrol 2 600 157110 2091 Mo ns 0.9245
Treated+Antagonist vs. Treated -36.20 54 5110 -17.89 Yes e 0.0005

e Fisher’s unprotected Least Significant Difference (LSD) comparisons are a
second approach to report "exact P values" following ANOVA. This method
does not correct for multiple comparisons.

e New multiple comparisons test. Holm-Sidak has more power than the Tukey
or Dunnett methods, but cannot provide confidence intervals.

e Dunnett's test can now can be computed with 256 groups. Prism 5 was
limited to 20 groups.

e For all multiple comparisons that create confidence intervals, check an option
and Prism will create a new graph with those multiple comparisons confidence
intervals.
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95% Confidence Intervals (Tukey)
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Treated+Antagonist - Control - —a—
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1 I

I 1
-100 50 0 50 100
Difference between group means

e Multiple comparisons after one-way repeated measures ANOVA, without

assuming sphericity. Prism 6 can compute confidence intervals from repeated
measures one-way ANOVA using two different methods. The new method
does not assume sphericity. Instead of using the pooled variation from all the
groups (which depends on the sphericity assumption), the multiple
comparisons are computed using only the data in the two treatments being
compared. The calculations still account for the total number of comparisons,

but don’t pool the variation in all groups.

e When performing multiple comparisons testing, it can make sense to use a
overall (familywise) significance threshold higher than 0.05. Prism 6 lets you

setitto 0.1.

e Main and simple effects for multiple comparisons after two-way ANOVA.
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24 What's new? Regression
Simpler

e Much easier interpolating. Many people use nonlinear regression for the
purpose of interpolating values from standard curves. If that is your goal,
most of the options provided in the nonlinear regression dialog are neither
required or helpful. Prism 6 offers a new analysis just for interpolating curves.
It offers only essential options, so is super easy to use.

e Plot functions to understand them. Before using an equation as a model to fit
to data, it is wise to first understand it. A great way to do this is to plot the
function and see how it changes when you alter the parameters. Prism plot
functions using an analysis called Generate a family of curves. It addition to (or
instead of) plotting the function itself, Prism 6 can now also plot the first and
second derivative of the function, and its integral.

Fit more kinds of models with nonlinear regression

e Implicit and differential equations. It is no fun to struggle with algebra and
calculus to express a model as an equation that defines Y as a function of X
and parameters. It can even be impossible. Instead express your model as a
differential equation (enter the equation that defines dY/dX) as or an implicit
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equation (an equation where Y appears on both sides of the equals sign).

e Write more complex models. Prism 5 let’s you define different models for
different data sets by designating certain lines in the equation to only apply to
a certain data set. For example, a line in the equation preceded with <B>
applies only to data set B. Prism 6 extends this syntax to allow more complex
equations. Precede a line with <A:D> for it to apply only to columns A-D, or
with <A:K,2> to make it apply to every second data set between A and K (A,
C,E G, I K).

e New weighting choice. When fitting a model to data with nonlinear regression,
it is important to weight the data appropriately. This choice is often ignored,
but it can affect the regression results. Prism always offered several choices
for weighting. Prism 6 offers a new weighting choice, weighting by 1/YX. where
K is a constant you enter on the weighting tab of the nonlinear regression
dialog.

Additional results with nonlinear regression

e Hougaard's skewness. When you write a user-defined equation to fit to data
with nonlinear regression, you can choose to express the parameters in
multiple ways. For example, choose between fitting a rate constant or a half
life. Hougaard's measure of skewness can help you choose the
parameterization where the uncertainty is closer to symmetrical so the
confidence intervals will be more accurate.

e Adjusted RZ. Prism reports the adjusted R? which takes into account the
number of degrees of freedom, and so can be compared between models with
different numbers of parameters.

Linear regression

e Convert from linear to nonlinear regression with one click. Linear regression
can be viewed a special case of nonlinear regression. Prism’s nonlinear
regression analysis can be used to fit a straight line, and there are more than a
dozen reasons why you might want to do so. But few people think of using
the nonlinear regression analysis to fit a straight line. Prism 6 makes it easier
to switch — simply click the "More choices” button on the linear regression
dialog.

e Copy the linear regression equation. Prism always reported the best-fit values
for the slope and intercept, but not in the form of an equation. Prism 6 now
reports the equation for the line, ready to copy and paste onto a graph or into
a manuscript.
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2.5
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What's new? Time savers

General time savers

e Wand - Wizard to analyze data. After entering data onto an empty data
table, you often to analyze these new data exactly as you have analyzed
another data table. Prism has always provided a tool to do this, but you
probably never found it (it used to be called Applying a Method). Prism 6
introduces the Wand (Wizard to ANalyze Data) button. Click it to analyze (and
graph) a new data table just like you already analyzed (and graphed) an
existing table.

e Choose your own defaults. Many dialogs now a have checkbox to make
your choices on that dialog (or tab) become the defaults when you use the
dialog in the future.

e Rename while duplicating a family. A commonly used time saver is to
duplicate a sheet with a family, and then change the data in the new copy.
Prism 5 let you specify a prefix, which then preceded all the newly created
sheet names. When the family only has one data table, Prism 6 lets you
entirely rename that data table.

e Faster saving. Prism 6 Windows saves to a networked drive many times
faster than did Prism 5. Prism 6 Mac saves over a SMB connection much more
quickly.

e Faster closing. Prism 6 Windows can close a large file much more quickly
than did Prism 5.

Make graphs faster

e Easier to choose the right type of graph. Prism 6 no longer asks you to
pick the graph type on the Welcome dialog, which leaves the Welcome dialog
less cluttered and easier to understand. Instead, you choose the graph type
the first time you view a new graph. Choose a graph type by choosing among
a set of icons, and preview how that kind of graph looks with your data.
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e Format several data sets at once. The Format Graph dialog in Prism 5
always let you either change one data set at a time, or click the “all” button to
change all data sets at once. Prism 6 also lets you choose a defined subset
of data sets at once. For example, you could select data sets A, C, E, and G
and change all of those data sets to use a dotted line. Then choose B, D, F and
H, and make those lines solid.

¢ Click the apply button to see changes without closing the Format Graph
or Format Axes dialog. The Format Graph and Format Axis dialogs are very
powerful, and give you a huge number of options to change the appearance of
your graph. To avoid the need to click OK, then go back to the dialog to make
more changes, simply click the new Apply button and you’ll see the effect of
the changes you made without closing the dialog.

e View graphs faster. An XY graph with many points appear on screen faster
when you switch to it, and is regraphed much faster after you make any
changes in the Format Axes or Format Graph dialogs or if you move the graph
on a page or stretch its axes.

o Instantly switch between black and white, colors, and shades of gray.
You can bring up the color scheme dialog if you want to choose among many
color schemes. But Prism 6 makes it super fast to switch between color and
black and white (includes shades of gray).

Changa Aranges Drow g
fils IS & (s va W 1 v i
b - @~ O- TM: AABJ
| Black and White I
Chee Colors
kore Color Schemes...

Set the Default Color Scheme...

Background "
Platting Area J

Axes K

Easier to navigate around Prism

e Search for sheets. Prism lets you organize projects the way you want to,
with no limit to the number of sheets that a project can contain. But if you put
hundreds of sheets into one file, you may have trouble finding the sheet you
need. Prism 6 lets you search within a project to find all sheets that include the
specified text.

e More galleries. Prism 5 lets you view all graphs at once on a gallery. Ditto for
data tables, info tables, analysis results and layouts. Prism 6 also lets you view
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an entire family of linked sheets in the gallery, or to see the entire set of
search results (see above) as a gallery.

e Crisper on screen graphics. We've revamped how Prism Windows handles
onscreen graphics. It won't affect how your graphs look when exported or
printed, but graphs look much crisper on screen in Prism 6.

New choices in the Welcome dialog

e Graph Portfolio to help you master Prism. Click the Portfolio tab on the
Welcome dialog to browse a portfolio of polished graphs. Open any of these
graphs to explore how it was made.

e Open files you forgot to save! When you exit Prism (as with any program),
it asks you whether you want to save changes to every open file. Have you
ever clicked No by accident and lost your work? Not with Prism 6! You can
open "unsaved" files from the Welcome dialog (unless you tell Prism not to
keep them, or unless you waited more than three days).

e Launch two instances of Prism. When you open Prism Windows, it is limited
to use on one display. If you open several projects, each project is a window
within the larger overall Prism window. With Prism 6, you can launch a second
copy of Prism with its own windows. You can’t launch the second instance
from within Prism. Instead, double-click on the program icon.

e Open files directly from LabArchives. From the Welcome dialog of Prism 6,
you can open a file directly from LabArchives, so don't need to first go to
labarchives.com to download the file you want.With Prism 6, you can upload
files directly to LabArchives (introduced in Prism 5.04 and 5.0d). Prism 6 (but
not Prism 5) also sends LabArchives a list of all words used in notes, titles,
text boxes, etc, so you can search within LabArchives to find the file you
need.

e Easier to find the sample data sets. Prism 5 introduced sample data sets

as a way to learn Prism. Prism 6 makes these more obvious on the Welcome
dialog, so more people will try them.

2.6 What's new? Data tables

e More columns. Prism 6 allows you to enter data in up to 256 data set
columns. Prism 5 allowed only 104.
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2.7

e More subcolumns. When creating an XY or grouped table, Prism 6 allows up

to 256 subcolumns per data set (compared to only 52 subcolumns with Prism
5). This lets Prism compute repeated measures two-way ANOVA with more
subjects.

Paste link data or results from Prism. You’ve probably encountered situations

where you need to copy values from a results table, and then paste onto a
data table, perhaps using options in the Paste Special dialog to transpose or
rearrange the values. Prism 5 could paste the values, but there was no link, so
it was not possible to trace where the values were pasted from, and the
pasted values did not update when the original data were edited or replaced.
Prism 6 lets you paste link so values pasted onto the data table are linked to
their source, and will automatically update.

Reformat a select set of points. Select any block of data in a data table, right

click, and choose Format Points to change the color (or size or shape...) used
to graph that subset of points.

Long column titles. With Prism 6, the length of column titles has no real limit.

Prism 5 limited the length of column titles, and many people bumped into that
limit.

Multiple line titles. Each row or column title can now have two or more lines of

text.

Bold, italics and underline. You may also now bold, italicize and underline text in
row and column titles (you could always use superscript, subscripts and
Greek).

View all column titles at once. A new tab in the Format Data Table dialog of
Prism 6 lets you see and edit all the column titles. This saves you from the
scrolling back and forth to edit titles, which was especially tedious with XY or
Grouped tables with many subcolumns.

What's new? Working with other programs

e LabsArchives. Prism 6 integrates better with LabArchives. As in Prism 5, click

“LabArchive it” to upload files directly to LabArchives. Now, , Prism also sends
LabArchives a list of all words used in notes, titles, text boxes, etc. That mean
you can search within LabArchives to find the file you need. From the Welcome
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dialog of Prism 6, you can open a file directly from LabArchives. There is no
longer a need to first go to labarchives.com to download the file you want.

e Faster TIFF. Exporting TIFF files at 1200 dpi from Prism Windows is much
faster and more reliable (doesn't lead to out of memory messages).

e Smaller TIFF. Prism Windows can now compress TIFF files at 600 or 1200
dpi, and compress even when you choose the CMYK color model (not allowed
in Prism 5 Windows)

e More exporting choices. When compressing TIF files, choose between the
LZW or packbits scheme. Choose either a RGB or CMYK color model for PNG
files. Choose higher resolution output (up to 1200 dpi) with JPG.

e No popup dialog after exporting. After exporting a graph, layout or table,
Prism 5 would always pop up a dialog offering to open the folder to which the
file was exported. When it is done exporting, Prism 6 doesn’t show that extra
dialog. Instead, Prism 6 lets you choose, in the export dialog, whether to open
the folder after exporting. You can make that choice a default for the future.

e More importing choices. Prism 6 Windows can import more kinds of images
onto a graph or layout. Here is the complete list:

Windows Enhanced Metafile (*.emf)
Windows Metafile (*.wmf)

TIFF (*.tif;*.tiff)

JPEG (*.jpg;*.jp2;*.j2k;*.jpx)

Portable Network Graphics (*.png;*.mng)
Windows Bitmap (*.bmp)

Graphics Interchange Format (*.gif)
Scalable Vector Graphics Format (*.s\g)
PC PaintBrush (*.pcx)

TruvisionTarga Format (*.tga)

Microsoft Paint Format (*.msp)
PhotoShop 3.0 Format (*.psd)

Windows Icon and Cursor Formats (*.ico)
Macintosh Pict (*.pct;*.pict)

e Choices when copying excluded values. Prism lets you exclude values on
the data table, where they appear in blue italics. These values are ignored
when Prism makes graphs and analyzes data. Prism 6 offers three choices for
how excluded values should be copied or exported. 1. Like other values,
ignoring the fact that they are excluded. 2.Followed by an asterisk. 3. As a
blank space instead of the value. When exporting, this choice is set in the
export dialog. When copying to the clipboard, the choice is set in the
File&Printer tab of Preferences.
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e Choose whether to use period or comma as the decimal separator.
When you copy data to the clipboard, Prism 5 used the Windows or Mac
control panel settings to decide whether to use a comma or period (point) as
the decimal separator. Prism 6 lets you choose in the Preferences dialog. This
lets scientists who live in countries where a comma is commonly used still use
a period when copying data out of Prism for pasting into a manuscript that will
be read in other countries.

e LinkBack support. When you paste a graph or layout created with Prism 6
Mac into some other programs, LinkBack let's you double-click on the
embedded graph to return to Prism for editing. This works similarly to OLE on
Windows. But while OLE is part of Windows and supported by Microsoft,
LinkBack is not part of OS X and is not supported by Apple. It only works with
selected Mac apps, and does not work with Word, PowerPoint or Keynote.

2.8 What's new? Parts-of-whole data

e Parts of whole tables. Prism has always created structured data tables, and
Prism 6 adds a sixth kind of table: Parts of Whole. As the hame suggests, this
table is used for the kind of data where it makes sense to sum all the values
in @ data set column, and divide each value in the table into this total.

e Pie charts and more. Each data set column in the parts of whole table can
become its own pie chart, and each value represents one slice of the pie.
Prism will graph column A automatically. To graph the other columns, use
New...Graph of existing data. Prism can also plot these kind of data as a
donut plot, stacked bar plot, or a percentage dot plot.
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e A new fraction of total analysis computes each value in a table as a fraction or
percent of its column total. In a parts of whole table, each value represents
one slice in a pie chart defined by the sum of all the values in that column, so
this analysis computes the fraction (or percentage) of the pie represented by
each slice. It can also be used with contingency (or Column, XY or Grouped, if
needed and if there are no subcolumns) tables to compute each value as a
fraction of its column total, its row total, or the grand total.

e Compare an observed categorical distribution with an expected distribution
using either the chi-square test (any number of categories) or the binomial
test (works only with two categories).
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29 What's new? Column graphs

Superimpose individual data points with bars
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210 What's new? XY Graphs

e Depth charts. When you assign a graph to a layout, you can specify that it be
rotated 90 degrees. This essentially creates an XY graph where the
independent (X) variable is shown on the vertical axis. As the graph's name
suggests, this kind of graph is used in fields where the independent variable is
depth, which is naturally shown on the vertical axis.
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e Label both sides of the axis. Place additional ticks and labels across the axis
from the regular numbering. This is helpful, for example, when X is time, but
you also want to label particular times when an experimental intervention was
performed.

e Faster graphing. Regenerating graphs with tens or hundreds of thousands of
points can be slow. If you are impatient, Prism 6 lets you specify that a graph
only show one out of every K points (you specify K), to speed up graphing on
screen. It also lets you work on the graph (move things around, add text or
drawings, change axis properties, etc.) as the data points are plotted on
screen.

e Create a graphs with only a right Y axis. Prism has always made it easy to add
a right Y axis as a second axis. But it has been difficult to create a graph with a
single Y axis positioned on the right side. To do this with Prism 5 can requires
positioning the "left" (only) Y axis in on the right side of the graph, and then
assigning data sets to the “left” axis, even though it is on the right side of the
graph. Confusing! Prism 6 makes this more straightforward. Turn off the left Y
axis, and create a right Y axis to which you assign data sets.
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2.1

e More subcolumns. Prism 6 allows up to 256 subcolumns for replicates. Prism 5
allowed only 52.

What's new? Grouped graphs

e Draw lines between groups.
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e More easily create grouped low-high, box-whiskers, and scatter graphs.
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e More subcolumns. Prism 6 allows up to 256 subcolumns for replicates. Prism 5
allowed only 52.
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212 What's new? Layouts

e Unlinked graphs. Prism 6 lets you assign a graph to a layout as an unlinked
picture, that won't update if the data are edited or replaced, or if the graph is
altered. One use for this is if you want to make several versions of a graph
sequentially, and place each on a layout.

e Resize graph to match length of X axis. The resize graph dialog in Prism 5 lets
you change the graph size to make the entire graph object have a specified
width. But sometimes your goal is to match the length of axes, rather than
the size of the entire graph object (including labels). Prism 6 now lets you
specify the desired length of the X axis, and the rest of the graph changes size
to meet that goal.

e Control the scaling factor on a layout. When you place a graph on a layout, its
size usually changes. For example, the total length of a graph might be half as
long on the layout as it is on the graph. We now term this value (50%) the
scaling factor. If you then add a legend, drawing or image to the graph, Prism
6 will maintain the scaling factor, so the graph itself won't change size on the
layout (but the graph plus its legend, drawings, etc will get larger). In contrast,
Prism 5 maintained the size of the graph placeholder, so the graph itself would
get smaller on the layout when you added a legend or text box or image to a
graph.

e Enlarge or shrink an entire layout. Enlarge or shrink an entire layout. Prism 6
has a new tool to as well as enlarging or shrinking an entire graph (which you
could do in Prism 5).

e Easier to place a graph from one project into the layout of another. Prism 5
allowed you to link a graph from one project into a layout of another. This lets
you keep each project compact, and avoids the need to put all the data and
results for one layout in one file. But that feature has been hard to discover,
and used an extra popup dialog. Prism 6 makes it easier to discover and use
by placing the choice on the first tab of the layout dialog.

e Draw elbow and zig-zag lines.

e Place borders around graphs in layouts. After assigning a graph to a layout,
you can crop it and/or define a border.
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e Thinner lines. We've added a new choice to make lines and curves % of a point
thick. With Prism 5, the thinnest choice was 2 point. You won't notice the
difference on screen, but you may notice the difference on printouts or high
resolution exported files.

2.13 What was new in Prism 5?

In case you are upgrading from Prism 4, the pictures below show the biggest
improvements in Prism 5. For details, read this 16 page pdf document.

New users will love the extensive selection of sample data
sets. Simply choose one, follow the detailed instructions,
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GraphPad

& PRIIM

Learn to use Prism P i + Cubic spline & LOWESS
pe————— * Morlinesr regression * Smooth curve

Dpen a file » Conelation [Peatson or Speaiman]  # Area under curve
Qiganization of data table

Sample data
() Shat with &n empty data table
© Use I T re—

Colummn

Grouped

Irterpolate unknovans from a"tandard curve [RLA)
Selecled grapht  Poinl e ro e Linetics - Hld'raaksﬂertan
| Subcolumns for repli En : kmlm-l'.‘ h'-rerl'i:iam

Survival - doge
A emorbar | Erier Dnsﬁmnu Hudns:e

Dose-Response - Ambiguous until coratrained

~lone from: ¥:  Enterand plot 2 #| Dosevesponse - ECS0 shilt by global fiting

—_— ) Enibes Binding - Satiralion binding to latal snd nonspeciic
Opened project " I:l

Binding - Saturaion binding, specific binding anly
= and Binding - Compare bwo models - Dne vz bwo site l:ump-stlu:ln
Recent project plot | Mean 4 Schild competiive antagonist - Global nonlinear regression
proj Enter and piol e Elpaﬂrlalu:mal madel of agorist action - global nonlinear regression
- : I aking an 2 bar graph
Conelation

Contingency

Saved example Eriles:

Shared example

Are you creating a graph that is similar to one you "c2l ] |_Cieste |
already have? Don't start over. Just clone it!
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£ GraphPad Prism - [March Progress Summary.pzf:Exp decay with outlier]

i) File Edt View Insert Change Amange Window Help

_Prism || Fle || Sheet  Undo) Ciphoad | Andhyss | Change | Amange| Draw  wWite |

D2 eela- ki BEMS | E @ R
HE- | X e LB & @ - THa

# @ Family I

| % &
Yy

E ;

g
e

Export to PDF, EPS and improved TIFF files.  Comprehensive help.

-8 %

| Export [Prnt| Send | mep
a8 2-9 K} DpenPiiemHep

¥ @& | a
&

Tenk

b =

!
:9 v:-‘-’um

A& BIUxx

4

il B>

P | I|||° .

il Recepior dissociation plot
o W15 brding 1o GFFS
il Betarviour outcome vs. tina
gl Remospective reanalysis
2l Exp decay with outber
12 Infy
& I Results
= 1) Graphs
k) Simulated curve
1] Alcohol vs Ferritn
W) Aokl vs SGOT
k) Recepaor dissociation plot
&) HL1S binding 1o GFFS
k] Behawiour outcome vs. time
& Motanalysis of publechad Iit
k) Survival curves

10000

al

Quickly change colors by
choosing a color scheme.

A.

One click to Word and Powerpoint.

Add a floating note to comment on any sheet.

|Bob - Any idea why |
| the 20 minute |
control point (®)is |
| an outhber? |

Individually change the color
or size of any symbol or bar.

# 123 Graphs with notes

T =
[IPIPiPe MNP TP PP e P

Ping pong (flip back and forth)
between two sheets.

.|

>

& i e

i ] [

4 b &| - (8]0 =1 Exp decsy wim outier

a8,
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*.Magic Step 2 - Choose properties of example graph to apply Fgl

Example graph Original
One-way ANOVA data First look grouped data
1005
204
]
" \
. \
21 i :.\:
[N
u-
Properties to apply ¥
Graph origin and appearance @
Range and ticks of aus With changes
Farits used for numbering and tiles
[] Additional ticks & grid lines with Labsls First look grouped data

Appearance of symbols, bars, ele,

Choose which properties of your
example graph you wish to apply
(fonts, colors, axis range and more),
and preview your changes.

How bo change several graphs at cnce I Help ] I Cancel ] I << Back ] [ Ok I

Remember, you don't have to change your
graphs one at a time. Select many graphs
and use "Magic” to create a uniform look.
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New curve fitting diagnostics, including dependency calculations
and a replicates test, help you assess your results.

Parameters: Nonlinear Regression m

Fit | Compare | Constrain | Weights | Iritial values | Flange = Output | Disgnostics

Choose an equalion

# Recently used

# User-defined equations

= Doze-rezponze - Shimulabion
loglagonist] ws. response
loglagonist) ws. responge - Vanable sope
lnglagonisk) vs. nicimalized iesponse
loglaganist) vs. noimalized responge - Vanable slope

Doze-responze - Inhibition

Doze-responsze - Special

Binding - Saluration

Binding - Competitive

Binding - Kinetics

Enzyme kinetics

Exponential

Lines

Polynomial

G auszszian

Sine waves

HEEEHEEEDEEE®R

More built-in models, organized into

categories, with detailed explanations
to help you choose the right one.

-The curve wil have a standaad slope (Hill Skpe = 1.0)

'

[ 4F% s ot gready the log of dose, go back and fransfom yowr oata,

-If aw ba:sd respum:e haz been sublracted, consides constraining Boltom 1o a constant value of 0.0,

) Lean about hiz equation

Fitting method
() Least squares (ordinany] fit
Intenpolate

() Robust fit

() dwitomatic outlier elimination

37

[] Interpolate unknawns fiom standard cury . Confidence interval: | Hore

| Leam || Cancel || OK

— Two new curve fitting methods that reduce the impact
of outliers on your results. Qutliers are automatically

identified and, if you choose, eliminated from your

nonlinear regression results.

3 How Prism is unique

GraphPad Prism is very different than other scientific
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graphing programs. As you start to use Prism, be sure

not notice these four unique aspects of Prism.

e Organized data tables

e Everything is hot linked

e A complete record of your work

e Helps vou learn data analysis

3.1 Organized data tables

Formatted data tables simplify graphing

Unlike spreadsheet programs, [[EUREL N
and other scientific graphing
programs, Prism's data tables Xy
are structured or formatted.

Whenever you create a new Column
data table, choose one of six Grouped
table types. This makes it

much easier to create Contingency
appropriate graphs and to
choose suitable analyses.

Survival

Parts of whaole

Enter SD or SEM values computed elsewhere

If you computed error values . ol S
elsewhere, enter them onto Grouped o, e
labeled (SD or SEM) . x[Mean| SD | N [Mean| SO | W
subcolumns. Prism’s analyses 1 |Wild type 00, 200 1 8133 1563 3
(i.e. t test, ANOVA, regression) | 2 Knockouta| 2350 071 2 3067 153 3
will take into account the SD S fnockowtB] 2433 308 3 663 3.05 3

(or SEM) and sample size.

Create error bars from raw data
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K

Minutes

Group A

Group B

Enter the raw data (i.e.
triplicates), and Prism will
automatically compute and
plot the error bars. You can
instantly switch between
plotting the raw data, or
plotting mean with SD, SEM,
confidence interval or range.

tk

Traated
B:Y2
7905|
EB41
4042

Contro
Y2
7366

A1
i
4329
Ta0v7

A3 B:¥1
6532
5352

5177

aa1n 56

Fit a family of curves at once

Place data for multiple data - T A 8 "
. R Cantrol Traated Global [shmaml
sets side-by-side on an . ¥ ¥ ¥
organized data table, and fit 1_One phase decay
them all at once. You can fit T Betitolves — —
the same model separately to |4 s 1114 1114 1114
each data set, use global 5| K 0 09252 02989
. . 6 Half Life 7.492 2.319
nonlinear regression to share o — T
parameter values among data [# s 8927 T
sets, or fit different models to " SrSzm. o mmems . . P

different data sets.
Easily handle missing and excluded values

Using a command on the View e
menu (or via right clicking, or a Data A Data B

toolbar button) exclude Y r ! -
selected values. Excluded | ; =
values show on the data table yC 7701 0

in blue italics but are omitted
from analyses and graphs. You
can also leave a cell blank to
show that its value is missing.
Prism treats missing and
excluded values identically, and
never treats a missing or
excluded value as if you
entered zero.

Computed values are kept separate from raw data
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X A B c

Prism includes built-in analyses T — —
to transform or normalize your | | x [ Avi [ Az [ Avs | Bvi | BY2 [ BYS | W1 | CW2
data, or to subtract (or divide I8 3boT 3% 3515 389 389

EI
{

1 1
. . 2 2 3.921 3.947] 3729 3766  3.798 I‘T"r form: -
by) a baseline. Prism leaves 3 3| 3898 3945 3938 3714 3611 3499 Y:,'_':,Zg(r)m'
your raw data alo ne and 4 4 3.870 3.928 3.812 3.557) 3.626
4 P Py s r—

places the calculated values on
results tables. You'll never
confuse raw data with
calculated results. You'll never
wonder how values were
computed.

3.2 Data analysis for scientists, not statisticians

Understandable analysis dialogs

Prism presents analysis Choices in Clear Paramaters: ¢ tests (and Nonparsmetric Tests) @’-‘
language, and avoids statistical jargon. EvpeinenalDesn |Oplons

Ewperimental design
Unpaired
@ Pared
A [ B
Control Treated
| 4 Ll ¥

o de e pof -

Azsume Gaussian destibution?
@ ‘Yea Use paramatic tast

Ha. Use ronparametric best

Statistical help when you need it
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Consult Prism’s comprehensive
online help to review the basic
principles of data analysis, and
to understand your analysis
choices.

Review analysis check lists

Once you've completed the
analysis, review the
accompanying analysis
checklist to confirm you made
the right choices.

3.3 Everything is hot linked

Prism offers seven related tests that compare two groups. To choose among these tests, answer three
guestions in the Expanmental Design tab of the t test parameters dialog

Experimental design: unpaired or paired

Choose a paired test when the calumns of data are matched. That means that values an the same row
are related to each other

Here are some examples
* You measure a vanable in each subject before and after an intervention.

* You recruit subjects as pairs, matched far vanables such as age, ethnic group, and
disease severity. One of the pair gets one treatment; the other gets an altemative
treatment.

« You run a laboratory experiment several times, each time with a control and treated
preparation handled in parallel,

* You measure a variable in twins or child/parent pairs.

Matehing should be determined by the experimental design, and definitely should not be based on the
variable you are comparing. If you are comparing blood pressures in two groups, it is OK to match based
on age or postal code, but it is not OK to match based on blood pressure

Assume Gaussian distribution?

the assumpt; at §

The pairing E'."f'g'd be part of the] expenmentalldeggn aEd mljt Efnmetr_an&Iou do E‘ler

The paired t test compares the means of two matched groups, assuming that the distnbution of the
before-after differences follows a Gaussian distribution
\/ Are the differences distributed according to a Gaussian distribution?

The paired t test assumes that you have sampled your pairs of values from a population
of pairs where the difference between pairs follows a Gaussian distribution.

While this assumption is not too important with large samples, it is important with small
sample sizes. Test this assumption with Prism.

Mote that the paired t test, unlike the unpaired t test, does not assume that the two sets
of data (before and after, in the typical example} are sampled from populations with equal
variances.,

‘/ Was the pairing effective?

sash

Prism links data to results and graphs. This has three advantages.

e When you fix a mistake a data entry, the results and graphs are automatically

updated.

e When you open a Prism file, you can retrace every step of every analysis, and
review (or change) any of the choices. You’'ll never see a curve or a P value

and wonder how it got there.
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EI[J] Drata with Results
El Exeriment 34
-.Baseline-corrected of Exeriment 34
: e | TANsTorm of Baseline-corrected of Exeriment 34
. Nonlin fit of Transform of Baseline-corrected of Exeriment 34

e After you've polished the analysis and graphing steps with data from one
experiment, you don’t have to repeat all those steps. Prism provides several
ways to instantly analyze and graph a repeat experiment, without repeating
any tedious steps and without requiring any scripting or programming.

Existing File
Open a file

LabArchives

Clone a graph

Graph portfolio

3.4 A complete record of your work

Annotate your experiments with floating notes

Add floating notes to data tables, results and graphs.

- K Group A 3
' Minutes Contral
4 X A:¥1 | A2 ] &Y
1 1.04 aaar TI6E 961
2 2 #3979 ARE
3 o = =
i a0 Two values are lefl I
5 = blank because we saw |
30 | bubbles in those

& 60 |wells
T a0

i R

Record experimental details in Info tables
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Constant Value
Expenment Date 42772012
Notebook and page 2012-33

Protacal Agonist stimulation
Lot Mumber B45-34
Rewewed oy TBO

Use Info tables to record dates, lot numbers, concentrations, etc. These values
can be used as constants when transforming or analyzing data.

Highlight sheets you want to return to

15 Data Tabiles
|_—_'j Exponential decay
|::‘i Data 2
4 Info
B Results
o Graghs
I_‘i Exponential decay
.|.|_|_l| 'Summar__. Fiirs :Imgs
f Exponen

LR | £
kgl Transform o

Highlight the pages that you want to review, or want a colleague to look at.

Save to the cloud with LabArchives

&

LabArchives.com enables researchers to store, organize, and publish their
research data. Upload your Prism files directly to LabArchives, and open them
(even from a different computer) directly from Prism’s Welcome dialog.

Anyone can view a Prism file using the free viewer

You can send Prism files even to colleagues who don't own Prism. The free
Prism viewer lets anyone view all parts of your files, even analysis choices.

3.5 Differences between Windows and Mac versions

We work hard to keep the Windows and Mac versions of Prism very similar. You
can switch back and forth between platforms easily, and files created on one
platform can be opened on the other. But there are a few differences.

Features in Windows but not Mac:
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e Object linking and embedding. This means you can paste a Prism graph into
another program and double-click to edit in Prism.

e Excel linking and embedding. This means you can paste Excel data into Prism,
and double click to edit within Excel.

e Audio notes can be embedded on graphs or layouts.
e Import and export EMF and WMF images.

e Send to Word with a single click.

e One click to post a graph or layout on a web site.

e High contrast printing, with no grays and no colors.

e Visual Basic for Applications (VBA) commands to launch Prism and start a
script.

e Export in the older PCX format.

Features in Mac but not Windows:

e Spell checking of text anywhere in the project.

e Quick Look. Lets you preview graphs within Finder (Leopard and later only).

e Color eyedropper. While setting any color, click the magnifying glass tool, then
click on any color on any window to select that color.

e Send to keynote with a single click.

e Use an Automator action to launch Prism and run a Prism Script;
e Export in PICT format.

File compatibility

Files saved on one platform can be opened on the other. In almost all respects,
this just works and you don't have to think about it. But there are three
exceptions:

e If you use Prism Mac and copy a graph from one project and paste it onto a
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layout on another project, Prism can handle this in two ways. By default it
pastes in a form that is mac only. If you open the project in Windows, that
graph will be missing from the layout. Use an option in the Files tab of Prism
Preferences to save in a compatible format. On the Mac, you will notice that
the files will be larger and pasting graphs from other projects will take longer
(but still only a few seconds). Now the file will open fine in Windows.

e If you dictate audio notes to embed onto a graph or layout of Prism Windows,
those audio notes will not be present when you open the file on the Mac.

e Tabs within titles or text objects are handled differently on Windows and Mac.

If you include tabs within text objects, the spacing of that text may change a
lot when you open it on the other platform.

4 Getting started with GraphPad Prism
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Prism is designed so you can just plunge in and

use it. But you'll master Prism more quickly if

you check out the tips listed here, and the

guided examples of data analysis.
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Getting started with GraphPad Prism

4.1 A brief tour of Prism

This five-minute tutorial will show you a bit about how Prism is organized.

1. When you start Prism, you'll see the Welcome dialog. You'll see six tabs
representing the six kinds of data tables. Click on the Column tab. Then

choose to use sample data for an unpaired t test.

47

‘Welcome to GrephPad Prism

New Tabde B Graph

Xy

Grouped

Contingency

suryval

Parts of whobe
Extsting Fie

Open a file

Labrchives

Clone a graph

Graph portfolic

Pismn Tipn

ﬂ L)

(et

Emter iniport data:

Use sample data:

Column tables have one grouping variable, with each group defined by a
column

Entes rephc ats vabuss, stscked nbo cobumne
Enfe paivsd or impeated mespures dats - sach subject on & pepanale sow
Enda s plal, giini valuas sheady calculaled ssevbein

Frier: | Mean, 50N -

B Leam miee

ousnsy dedibidion and hetogiam
& b test - Prned
kbt - Qe pampls
Ovverioiag ANONA - Oechrvany
Orezrwary ANOVS - Repeated measures
_FIIIIIZ curve )
Mose 2ampee dasa ves -

Cancel

Notes:

e To use Prism effectively, you need to learn how to choose which of the six
types of data table to select.

e Note the distinction between choosing sample data or creating an empty table
into which you can enter or import data.

e Choosing the sample data for the unpaired t test only fills the table with data.
You'll choose an analysis in the next step.

2.From the data table, click Analyze and then choose the t test analysis.
Alternatively, click the t test shortcut button above the Analyze button.
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i'! GraphPad Prism - [Projectl:Unpaired t test data]

U File Ede ‘Wiew [nsent Change Arrange  Wandow Help
Frin= Fila Shast Unde  Cliphosrd Anmlpsa
| #_ -8 £ - - X
K HE X dwes- Q- [0- [Seoabeli %
e[ Family — | Group A Group B
i Search resuts = Bale Farmale
Diats Tables
k
Y Y
Fl
i
o Unpaired t test data 3 o T
=+l Info -
B Projectinfo 1 z 3 H
i Rasults 3 45 5
F+ul Graphs 4 54 L
El] Unpaired t test data 5 45 46
b Lavouts 3 T
=-ifl Floating Mates 7 =
§ Datawith notes i
~ et gt i e e il i
Anskyze Data
Husltan analysis -_I
‘wihich analyis? Anaban whach data pet:?
= Transtom, Homalize. . «| [EAMak
Tearwom | B-Famale
Hoimskze
e rows

Refiros batelrs snd column malh
Tearizpize = and '

Fracson of tokal
+ MY analyser
Codumn snalyse
.
Ore-wesy SBHOVE [2nd norparemetic]  ©

Fiequersy distnbuton
ROC Curve

Bland &dmar method companson
Coomelstion

Giouped analyzes

Contingency table analyses

Swivival analyses

Pants of whaole analyses

Geneise curve =

H B H R

| Dosslect 41

Hep | [ Cancsl ] |

Qk.

3.0n the first tab of the t test dialog, confirm that the experimental design in
unpaired and that you want to assume a Gaussian distribution and to perform
an unpaired t test. For now, you can accept all the defaults on the second tab.
Click the Learn button to read explanations of all the choices..

© 1995-2014 GraphPad Software, Inc.



Getting started with GraphPad Prism

Parameters | iests (and Monparametne Tests) =

Eapenmantal Deagr | Oplhiors
Expermental design

& Unpaied
Paired
] A | B
I-T Contral | Trested
a iy | Y
1
2
T
3
4
5

Mzzume Gauzzian dizbobulion?
@ ez Lise parameinic best

Ho. Use nonparamsin best

Chooss lesl
@ Linpaned  bast fursums bolh populsions have the sane 50
Unpaded i et with 'wialch's comechion Do nol assiame aqual S0

Lain Cancel 0K

4.View the results. Click the analysis checklist button to help interpret the
results. Click the red properties button if you want to go back to the
Parameters dialog to perhaps change to a paired or nonparametric test.
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W GraphPad Prism - [Project]:Unpaired t test of Unpaired t test data)

I - -
Hu* File Edet ‘iew Insert Chamge dsrange ‘Window Help

Priiess Film ELTTS Undas Clipbosns Anmlysn Irrtmrorat Crangs Diraew
g O-8 2824 & KXo
F Qi xswr 0- 0 - [EeE] %
3 Fasruly
E hr:;r:suhs 'II ! best
= ib Deta Tebles p
S ]il;fﬂuw”“ st data %Table Analyzed \Unpaired t test data
0 Project info 1 ]
= [} Results 3 |Colurmn A Male
] Ungalred ttest of Umpa | 4 |5 vs
il Graphs 5 |Caluren B Ferrale
j;'ﬂ Uripaired & test data B
N il T parea
ol Dats with notes B | Poalue 0.2613
9 | Pvalue summary ns
10 | Arg means signd different? (P = 0.058MNo
11 | One- or two-tailed P value? Twe-tailed
12 | Lof t=1.1%9 df=9
13
W |How big is the diflerence?
15 | Maan + SEM of column & 44 20 + 5 669 MN=5
16 | Mean £ SEM af colurmn B 58 00 & B 705 =g
17 | Differance between means -10.80 £ 9.010
18 | 95% confidence intenal -31 18 to 95683
19 | B square 01377
i
A |F test to compare vanances
21 | FOFn, Dfd 1680 5 4
23 | Palue 06354
¥ P valug summany ns
25 | Are vanances significantly different? R

5.In the navigator on the left, click on "Unpaired t test data" in the graphs
section. The Change Graph Type dialog will pop up. Choose the kind of graph
you want, and see how that choice will look. We suggest choosing a Scatter
plot, and plotting a line at the mean.
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I'-' GraphPad Prism - [Projectl:Unpaired t test dasta]
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4.2 Essential concepts

To use Prism effectively, you need to understand these essential concepts:

Prism data tables are organized. It is essential to choose the right kind of data table.

Unlike Excel or most statistics programs, Prism's data tables are organized with
a structure or format. To use Prism effectively, therefore, you must learn the
distinction between the six types of data tables. Don't try to choose the kind of
table based on the kind of graph to make. That approach doesn't always work.
Choose a table based on the organization of your data and the analyses you
wish to perform.

A Prism project can contain many data tables and graphs

A Prism project (another term for a Prism file) is not limited to a single graph or
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data table, but rather can contain up to 500 data tables, graphs, analyses, and
page layouts.

Prism can automatically plot error bars from raw data

One of Prism's strengths is its ability to handle replicates and error bars. For XY
and Grouped tables, replicates are placed in side-by-side subcolumns. For
Column tables, replicates are stacked in each column.If you enter replicate
values, Prism can plot either individual replicates or error bars. It can plot error
bars from the replicates you entered automatically. You don't have to specify
any calculations.

When you edit or replace data, analyses and graphs are automatically updated

Prism remembers the logical links between data tables, info sheets, results
tables, graphs and layouts. When you edit or replace data, Prism automatically
recomputes linked analyses and redraws linked graphs.

Analyses can be chained

Results tables can be analyzed further. Just click the Analyze button. This lets
you, say, first transform your data, and then fit a curve (nonlinear regression)
to the results.

One table # one graph

By default, Prism creates one graph for each data table you create, but this
should not limit you. You can plot a table on multiple graphs. And you can plot
data from multiple data tables on one graph.

Recycle your work

Once you've analyzed and graphed one data table, it is easy to repeat your
work with new data by duplicating a family or cloning a graph.
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4.3

Welcome dialog

‘Welcome te GraphPad Prism

G -sm«mf 0

= PRUM

" Verson 600

New Table & Graph
XY

Column

Grouped

Contingency

Survival

Parts of whole
Existing File

Open a file

LabArchives

Clone a graph

Graph portfolio

When you launch Prism, or use File..New to begin a new project,
you'll see the Welcome dialog.

:

New table & graph

Most of the time, especially when new to Prism, you'll use one of
l the six tabs on top to create a new table and graph.

' Open a file

Click on a folder or file to open it. Or click on "Desktop and other
folders" to browse all your files.

After you have used Prism a bit, you may see files listed under
the heading Unsaved Files. How can you open a file that wasn't

saved? When you exit Prism (as with any program), it asks you
whether you want to save changes to every open file. If you
click No, Prism still saves the file in a special location for four
days, and shows it in the list of unsaved files.

LabArchives

LabArchives is an innovative web-based product that enables
researchers to store, organize, and publish their research data.
Far more than an "ELN" (Electronic Laboratory Notebook),
LabArchives stores and catalogs all of your research for easy
retrieval and publication. You can save files to LabArchives from
Prism. And you can open Prism files saved on LabArchives from
the Welcome dialog, without going to www.labarchives.com.

Clone a graph

Cloning a graph is making a copy of it, along with the data table
and any linked analyses. At the time you clone a graph, Prism will
give you the option of deleting the data. Add your own data, and
your done. From the Welcome dialog, you can clone from any
file (project) that is open, from one you've used recently, or
from projects you've save as examples.

Portfolio
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Open an example Prism file, containing a polished graph, simple
or complex. Explore these portfolio graphs to learn how to get
started with Prism and to learn some of its advanced features.
People who have already learned the basics of Prism will
appreciate these portfolio files more than beginners.

44 The five sections of a Prism project

A Prism project can contain a lot more than a single graph or data table. A Prism
project (file) has five sections. Each can contain up to 500 pages (also called sheets):

= Data tables

Enter and organize your data for analyses or graphs. Learn more.

= Info
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0 00001 ] £ [T &) ar 0
N 0.000% | a2 aT 11
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Keep a record of experimental details, or of constants you want to use in
analyses .Learn more.

Corstan Value Hiies ;
Expeniment Date Ao 30 HI0E Enzyme aciity measured ;
Expenmant I s plasma frachon of biood wthdrasn 1
Hotebook ID Gabes lab 2007 « MG f'-' ¥ _'- il bl BTRAL '4
racmon'ad DS or virthichi Gnily,
Propect Ciore Eng Infubfor N Merve-rasect rat 1
Expenmenter Gabe E
Prosocal Sew book OW-00G0% pg 3 1.!
= Results

These sheets show the results of your analyses. You can copy from here and
paste parts of your results onto graphs.Learn more.
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= Graphs

Once you enter your data in a data table, Prism automatically creates a
graph. You can customize any part of a graph. Learn more.

i
N i
Normalize of Transform of dose response:Normalized data %
o0 B o nebitor i.
b & inhibaor 110 §
75
E
E {
2] |
iy
0 RS U | | [ = =
Agonist
e e Al 31 i o ol i 1 o, o3 i

= Layouts

Combine several graphs or other sheets in a layout for printing or publishing.
You also can send layouts directly to PowerPoint and Word. Learn more.

© 1995-2014 GraphPad Software, Inc.



56 GraphPad Prism User Guide
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4.5 Families of sheets

What is a family?

Prism remembers the links between data tables, info sheets, analyses, graphs
and layouts. Replace or edit the data, and linked analyses and graphs will
update. We call the current sheet with all linked sheets, a family of sheets.

See the sheets in the current family

The navigator shows you which sheets are linked to the current sheet. Their
names are bold. If you have a large project, you may have to scroll to see all
the linked sheets. Prism, therefore, lets you see them all at once.

Click the plus sign in front of the Family folder to see a list of all sheets linked to
the current one. Alternatively, click on the word "family" itself, to see all linked
sheets displayed in a gallery.
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# i Infa
# | Results
# [ Graphs
L) Layouts
+ {3 Floating Nates

Or click the Link button in the bottom toolbar to jump to one of those linked
sheets.

< » & (7yu[0[=]L[E]]

Working with families of sheets

To save a family of sheets:

Drop the File menu, and choose Save Special, and then Save Family As.
Choose a location and file name, and Prism saves just the current family of
sheets into that file. The current full file will remain open, and Prism will open
the new, smaller, file in a smaller Window. Be careful not to mix these up.

To delete a family of sheets:

Click on the plus sign in front of the Family folder to open it. While pointing at
that folder, right click (control click for macs) and choose Delete Entire
Family from the shortcut menu.

To duplicate a family of sheets:

From any sheet, click the New button on the toolbar, and choose Duplicate
Family. Alternatively, right click on any sheet in the navigator, and choose
Duplicate Family.

Starting from a new data table, create an entire family of sheets with the new
data analyzed and graphed:

From a data table (not linked to any graphs or analyses), click the Wand
(Wizard to ANalyze Data) button. Choose the table you want to use as an
example, and Prism will analyze and graph the current data exactly as it
analyzed the example data.

Merge a graph and its family into a different project:

Copy the graph, go to a layout of the other project, and paste. You'll get a
choice of pasting just the picture, a picture with a link to the first project, or
to merge in that family of sheets into the project that contains the layout.

The details of how a family is defined

A family is the sheet you are looking at and all sheets directly related to that
sheet. So if you are looking at a graph, the family includes the data table(s)
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plotted on that graph, any analyses included on that graph as curves or
embedded results tables, and any layout(s) that include that graph.

There are three possible ambiguities:

e A graph can contain data from two more more data tables. If you start from
the graph (and save or duplicate its family), both (all) those tables are part of
the family. If you start from only one of those tables, the other table(s) are
not part of the family.

¢ Info sheets can either be declared to be linked to a particular data table or to
be global to the entire project. Prism includes an info table when you first
create a new project file, and this info table belongs to the project and is not
linked to the first data table. To choose, go to the table, drop the Change
menu and choose "Link to data table". If an info table is linked to a data table,
then it is part of any family that includes that table. If the info table is not
linked to a particular data table, then it will not be part of any sheet's family --
with one exception. The exception is that when the project contains only a
single info table, and all the other sheets in that project are linked to be part of
a single family, then that info table is defined to be part of that family too.

e Don't confuse two uses of the word family. The term is also used when Prism
does multiple comparisons after one- or two-way ANOVA. The multiple
comparisons calculations are done so the probability alpha applies to the entire
family of comparisons. This use of the word family in multiple comparisons has
nothing to do with a family of sheets.

4.6 Adding new sheets to your project

Sheet
ey

X AHen )

Click the New button on the Sheet toolbar and choose what kind of sheet you
want to create. The first choice is used the most. It adds a new empty data
table and linked graph to your project.

You can also add a new Info sheet, a new graph of an existing data table, or a
new layout. To be complete, this menu also lets you add a new analysis, but
you'll find it easier to start at a data table or graph and click the Analyze button.

Don't overuse this New button. Prism offers lots of ways to recycle -- to
analyze and graph new data using the same steps and format that you used
earlier.

© 1995-2014 GraphPad Software, Inc.



Getting started with GraphPad Prism 59

4.7 Tips for using Prism

I Expand all tips ] I Collapse all tips

Getting started tips

= Before using Prism for the first time...
If you are new to Prism, start by reading this one page list of essential co
Also consider arranging on-site training.

= Pay attention to the distinctions between the six kinds of data tables
When you create a new data table, choose between a XY, Column, Grouped,
Contingency, Survival and Parts of a Whole table. Understanding how these
tables are used will make it much easier to use Prism effectively.

NEW TABLE & GRAPH:

XY

Grouped
Contingency

Survival

Parts of whole

= Learn about the various approaches to making bar graphs
Spending a few minutes reading about the various approaches to making bar
graphs will prevent some aggravation later. Bar graphs can be created from
Colum, Grouped, XY or Contingency tables.

= Recycle your work
Once you've analyzed data and made some graphs with Prism, you'l
probably want to do similar analyses and make similar graphs with new
data. Don't start again from scratch. Prism offers four ways to recycle
your work, without programming. You can duplicate a family, clone a
graph, use the Wand to repeat analyses, or save and recycle templates.

Navigation tips

= View all sheets in the gallery
Click on the Data Table, Info, Results, Graphs or Layouts folder name in the
Navigator to open the Gallery. Or click the Gallery button on the bottom toolbar.
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The gallery shows all sheets in a section. Double click on the one you want to
go to. Or select several sheets to work on at once.
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= Jump between related sheets using the Family folder
Open the Family folder to see all sheets linked to the current one. Or click the
Link button in the bottom toolbar to jump to one of those linked sheets.
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= Trace an analysis chain using the Data with Results folder
Open the Data with Results folder to trace an analysis chain (when the result of
one analysis is the input to another).

= [ Data with Results
= @ log-dose vs response
] —Transform of log-dose vs response
ﬂ ectinrmalize of Transform of log-dose vs response
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= Ping pong (flip back and forth) between two sheets
Click the ping-pong button in the bottom toolbar to go to the previously viewed
sheet. Click again to return.

il O I

Bo[=[B]mw v >

© 1995-2014 GraphPad Software, Inc.



Getting started with GraphPad Prism 61

= Highlight or annotate sheets you want to return to
Click the highlight button, and the sheet name will appear highlighted in the
navigator and gallery.

Sheet

©s

D¢ 4EMew -

Annotate any sheet with a floating note, then find all annotated sheets in a
special folder at the bottom of the Navigator.

# XD

X 4 New -

= Search for sheets
If your project is large, click the search button on the bottom toolbar to find all sheets that
include specified text.

4 > «Q@) -

Graphing Tips

= Change the color (or size..) of just one symbol or bar
Right click on any symbol or bar, and you can change its appearance, apart
from other symbols or bars in the same data set. Or select a range of values in
the data table, and change the appearance of all symbols or bars plotting those
data.

= Use Prism Magic to make graphs consistent
Select one (or several graphs), click the Magic (Make Graphs Consistent)
button, choose an example graph, and all your graphs will be changed at once.

Change
[ [
sl L. Iil] L

QB - &-

= Change colors by picking a color scheme
Rather than change colors of every graph element separately, use color
schemes. You can use ones we provide, or create your own.

Change
g L5 L6 -

< 5 - @)

= Prism can plot error bars directly from raw data
Prism can plot error bars directly from raw data. Prism lets you enter SD or SEM if
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you have calculated them elsewhere, but there is no need to do so. Enter your
raw data, and let Prism do the rest. Prism offers analyses that perform row and
column descriptive statistics, but these are only to help you understand the data.
You do not need to run these analyses to plot error bars.

= To add data to a graph, drag a table from the Navigator and drop onto the graph
After you drop the data or results table onto the graph, a dialog will pop up
where you can choose which data sets to include and which axis to plot those
data on (right or left).

Data analysis tips

= Don’'t run the analysis again -- change the analysis choices
If you made a mistake, or want to try different analysis choices, you can always
return to the analysis parameter dialogs. Don't repeat the analysis unless you
want two copies of the results. To open the analysis parameters dialog, click
the analysis parameters in the upper left corner of any results sheet or in the
toolbar.

= Use the 'Learn' and 'Analysis checklist' buttons
Click Learn from any Analyze dialog to learn more about the analysis. Our help
goes beyond program help, and explains the principles behind the analysis.

Learn

Once you've finished any analysis, click the Analysis Checklist button in the
toolbar to make sure you are interpreting the results correctly.

]

= Paste results onto your graph
Select any block of tabular results, copy to the clipboard, and paste onto any
graph or layout. This will be a live link. If you change the data, or the analysis
choices, the embedded results table will update.

= Create chains of analyses, without copying and pasting
Many analyses (i. e. Transform) create results tables that can be used as a
data table. These results tables have green grids, unlike tables with red grids
that contain tabulations of results that cannot be graphed. From any results
table with a green grid, click Analyze to analyze the results. You can make the
analysis chain as long as you want. For example, you could Transform, then
Normalize, then fit with Nonlinear regression, then transform the residuals from
the regression.

Exporting tips

= Use the Send-to-Word and Send-to-PowerPoint buttons
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Click one button and you are done. No need to copy and paste, or export and
import.

Send
(- §

¢ D

= Experiment with copying graphs in EMF or WMF format (Windows only)

By default Prism copies graphs to the clipboard in both (Windows Metafile) and EMF
(Enhanced metafile) format. and lets the pasting program decide which one to use.
You can tell Prism to only copy one format (File & Printer tab of the preferences

dialog). If graphs pasted into other programs don't look right, try all these settings.

Copy to clipboard

Copy graphs and layouts as: [EMF oy

Bath 'wtF and EMF
Background calar: WM Dnli |

= Choose export formats carefully

Prism offers a variety of formats. When possible, choose formats that include

information about vectors and fonts (WMF, EMF, PICT, EPS, PDF) over formats
that only describe bitmaps (TIF, JPG, PNG).

= Send your colleagues complete Prism files rather than exported images

Anyone can view the complete Prism file, including analysis choices, using the
free Prism Viewer (which never expires).

Organizing tips

= Rename, reorder and delete sheets

You aren't stuck with the sheet names that Prism assigns, or their order.
Rename or reorder your data tables (and graphs...). When you rename data

tables, linked analyses and graphs are automatically renamed. Delete sheets you
no longer need.

= Highlight sheets you want to return to

You'll see the yellow highlighting in both the navigator and gallery.
Sheet

©x

P SEMew -

= Use floating notes to communicate with coworkers

Click the push-pin icon to add a color-coded floating note to any sheet.

Sheet 3]
- % Floating note B
){ 4 Mew -
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= Record experimental details on info sheets
Info sheetscontain both structured information (lot numbers, page numbers,....)
and unstructured notes. Each info sheet can be linked to a particular data
table.
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= Don't make projects too small or too large
Some people make the mistake of starting a new project for every data table,
not realizing that a Prism project (file) can have up to 500 data tables, analyses
and graphs. You can keep an entire project in one file.

Don't define 'project' too broadly, because a huge project can be hard to
navigate. You can always merge projects later, or include a graph from one
project in a layout of another.

Common mistakes
= Mistake: Repeating an analysis rather than fixing it.

If you want to change your mind about analysis choices, you can do so. You
can change the parameters (options) for the analysis. Or you can change which
data table and which data sets are analyzed. There is no need to start the
analysis again, which leaves an obsolete copy of the results in your project.

= Mistake: Duplicating a table in order to make a second graph of those values.

Prism automatically makes a graph of each data table. So when you want to
make a second graph of that same data, people commonly copy the data and
paste onto a new table which is automatically graphed. No need for that. You
can make any number of graphs from the same table. Just click the New button,
and then choose Graph of Existing Data.

= Mistake: Repeatedly formatting a series of related graphs.

No need to change the fonts, colors, line thickness, etc. etc. for each graph in
a series. Instead, format one graph, and use Magic (Make Graphs Consistent) to
instantly fix the others.

= Mistake: Making a project too large.

We call a Prism file a "project", but you can decide how large to make it. Huge
files can be hard to navigate. So it often makes sense to keep files of
reasonable size. You can always merge projects later, or include a graph from
one project in a layout of another.

= Mistake: Going through many steps to make the same graph from a new data set.

There is no need to repeat yourself. Once you have a graph you like, Prism
offers several ways to make that graph again with different data. Start by
learning to clone a graph.
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= Mistake: Not saving milestone backups while working on a large project.

When working on a large project, do more than backup the current version.
What happens if you mistakenly delete key data? What happens if the file
someone gets corrupted? Use Prism's Backup command to save interim versions
as you work.

| Expand all tips | | Collapse all tips |

4.8 Differences between Windows and Mac versions

We work hard to keep the Windows and Mac versions of Prism very similar. You
can switch back and forth between platforms easily, and files created on one
platform can be opened on the other. But there are a few differences.

Features in Windows but not Mac:

e Object linking and embedding. This means you can paste a Prism graph into
another program and double-click to edit in Prism.

e Excel linking and embedding. This means you can paste Excel data into Prism,
and double click to edit within Excel.

e Audio notes can be embedded on graphs or layouts.
e Import and export EMF and WMF images.
e Send to Word with a single click.

e One click to post a graph or layout on a web site.

e High contrast printing, with no grays and no colors (choice on Preferences
dialog).

e Visual Basic for Applications (VBA) commands to launch Prism and start a
script.

e Find Prism files using Google Desktop Search.
e Export in the older PCX format.
Features in Mac but not Windows:

e Spell checking of text anywhere in the project
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e Quick Look lets you preview graphs within Finder.

e Color eyedropper. While setting any color, click the magnifying glass tool, then
click on any color on any window to select that color.

e Use an Automator action to launch Prism and run a Prism Script;

e Choice of color model ( RGB, CMYK, or Grayscale) when exporting JPEG.
e Choice to compress when exporting tiff at high resolution.

e Export in PICT format.

File compatibility

Files saved on one platform can be opened on the other. In almost all respects,
this just works and you don't have to think about it. But there are three
exceptions:

¢ If you use Prism Mac and copy a graph from one project and paste it onto a
layout on another project, Prism can handle this in two ways. By default it
pastes in a form that works only with Prism Mac. If you open the project in
Windows, that graph will be missing from the layout. Use an option in the Files
tab of Prism Preferences to save in a compatible format. On the Mac, you will
notice that the files will be larger and pasting graphs from other projects
noticeably slower (but still only a few seconds). Now the file will open fine in
Windows.

e If you dictate audio notes to embed onto a graph or layout of Prism Windows,
those audio notes will not be present when you open the file on the Mac.

e Tabs within titles or text objects are handled differently on Windows and Mac.

If you include tabs within text objects, the spacing of that text may change a
lot when you open it on the other platform.

Getting around in Prism

Prism is easy to use. Use the Navigator tree to
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move between parts of a project, and toolbars to

perform tasks.
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5.1

Navigator -- See all sheets in your project

Each section of a Prism project (Data tables, Info Sheets, Analysis Results,
Graphs, and Layouts). can contain up to 500 sheets (pages).

The most versatile way to jump from sheet to sheet is by using the Prism

Navigator tree on the left side of the Prism screen.

The names of all sheets related to the current sheet are shown in bold. Click on

any sheet name to go there.

Eﬁ Far‘nil}r
e Eﬁ Search results

= [l Data Tables

----- First try

..... Second try

-----
..... Areas under curve

=i Info

..... € Method used

----- €9 MNotes during experiment
=i Results

Row stats of First try

Row stats of Second try

=il Graphs

..... Second try

..... Third time is the charm!
..... Summary

Bl Layouts

..... For publication

----- For notebook

..... Row stats of Third time is the charm!

If you need more room to work, click the button in the lower left corner of the
Prism window to hide the Navigator. Click it again to bring the Navigator back.

See also:

Tips for navigating large project
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5.2 Gallery - View all the sheets of one type

The gallery shows you thumbnails (small images) of all the sheets in a section
at once.

To view the gallery, click on the folder name in the navigator. Click on "Family,
Data Table", "Info", "Results", "Graphs" or "Layouts".
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L’:l Menlin fit of Transform o
L': Table of results
|__-’: Curve
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rBwtrT graph
E Transform of Data 1 grap
L] Mormalize of Transform
| Layouts
1 Layoutl
_]|,| Floating hates

Another way to view the Gallery is to click its button on bottom toolbar.

Transform of Data 1 graph

| 55!

Notes:

e Don't confuse the Gallery, which shows you all the sheets in your project,
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with the Portfolio which shows you a set of polished graphs you can use as
examples.View the Portfolio from the Welcome dialog.

e From the gallery, double-click on any thumbnail to leave the gallery and go
to that sheet. This is the main purpose of the gallery -- to help you quickly
find a particular sheet and go to it.

e Drag and drop sheets to change their order.

e Click on option boxes in front of the sheet names to select multiple sheets.
Once you've selected a set of sheets, you can delete, use Magic, and much
more.

5.3 Graph and layout tool tips

Some of the tool tips in Prism do more than provide information. They also
provide links to take you to other parts of the project.

Hover your mouse over a symbol on a graph to see the value, and location of

the data point. Click on the nhame of the data (or results) table to go right to
the correct spot on the data table.

Enzyme Kinetics.

60+
50+
® 40+ = o g/
£ 30- . X n 800 b
= ] Y = 44 299959
204 " [Right-chick: bo refomal this point. |
[ ]
104
u“

0 20 40 60 80 100 120 140
[Substrate], mM

Hover your mouse over any graph on a Layout. A tool tip will appear with a
link to the graph. Click on the link to go to the graph.
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5.4 Tools for navigating large projects

A Prism project file can have up to 500 data tables, info tables, analyses,
graphs and layouts. Lump lots of data into one file? Or split into many files?
The choice is yours. If you prefer to create large projects, use these tools to
navigate:

Use the bottom toolbar

Browse the sheets sequentially.
@A #(d]e=Ud|E

Ping pong between any two sheets. Click once to go back to the previous sheet. Click
again to return.

< @[ B0 |88

Pick from a menu of sheets linked to the current sheet, or use the five tabs to jump
between sections.

«ren@alo[=|B|&

Navigate within sheets in a family
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At the top of the Navigator tree, there is a section that organizes related
sheets as Families. When you select a sheet in any section of the Navigator, all
the related sheets -- data tables, graphs, info sheets, results, and layouts will
be grouped and shown in the Family section.

-l YJFamily of "Maormalize of Trar

----- |£ Transform of Data 1

----- @ Mormalize of Transform
= @ Monlin fit of Normalize :
e @ Table of results

+D Data with Results
-] Data Tables

I I N

This folder is especially useful when working with a project with lots of sheets.
It lets you move between related sheets without scrolling the Navigator. The
keyboard shortcut to open the Families folder is Ctrl-L.

Use the link button on the bottom toolbar to move between sheets in a family.
Note below that each type of sheet is marked either (D) for data table, (R) for
results, and (G) for Graph.

Mo [R] Transform of Data 1
[R] Manlin fit of Transform of Data 1
[R] Marmalize of Transform of Data 1
[R] Manlin fit of Mormalize of Transform of Data 1

[G] Datal graph
[G] Transform of Data 1 graph
[G] Marmalize of Transform of Data 1 graph

[L] Layout1

gﬂxlﬂjﬂ = | [ @§Datal

Working with chained analyses

Prism lets you chain analyses. For example, you can first transform data, then
normalize the transformed data, then fit a curve to the normalized results, and
finally run a normality test on the residuals from the curve fit. To make it easier
to view analysis chains, Prism can show an additional folder in the Navigator labeled
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Data with Results.

-EI] Data with Results
_u Data 1
..... |ﬂ . Transform of Data 1
_|L{J ...... Monlin fit of Transform of Data 1

The default is to show the Data with Results folder whenever a results sheet is
analyzed. To change this default, click on the Prism section of the Toolbar and
select Preferences, and then click this option in the View tab.

Use the Search tool

Click Find from the Edit menu (or click on the binoculars icon in the bottom
toolbar, or use the control-F shortcut key) to search for sheets in a project
containing specific words or text. The results will appear in the Search Results
folder which you'll see in the Navigator. Prism searches for the text you
entered in titles, floating notes, sheet names, and more. It only searches within
the current file, and does not search within other files that might include the
search text.

4 > «Q) -
rf'lnd . [ﬂ_Lhr

Find [.-'f-.ll sheets v] inchuding this exact phraze:
_—-'-_-________'_'—-_

T >

There is no way to empty the search results folder. Just use the Search
command (or button) again to search for something else.
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Navigator tool tips

If you've got lots of sheets in a project, and you're not sure which one you are
looking for, hover your mouse over any sheet name in the Prism Navigator to
display a thumbnail of the sheet.

=yl Graphs

----- @ Datal graph
- E Transform of Data 1 graph

e M Mormalize peh
=yl Layouts vy e S
ol @ Layout 1 * \\ -
..... luli Floating Motes l, -~
;'—.

5.5 Changing the zoom

Zoom buttons

Use the Zoom buttons located on the lower right side of the Prism screen to
enlarge or shrink the view of the current sheet. You can also use the Zoom
tools to make thumbnails in the Gallery larger or smaller.

®

On graph and layout sheets, Zooming lets you see more or less of the sheet,
but doesn't change the size of the graph or layout when printed. Click here to
find out how to actually resize graphs and layouts.

On data tables and analysis results sheets, the Zoom buttons not only change
what you see, but they also actually change the size of the font Prism uses
when you print. If you want to get more of your data table on a printed page,
Zoom Out to make the font smaller.

Keyboard shortcuts
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Shortcut: Hold the Ctrl key and press M to zoom larger or J to zoom smaller.
Mac gestures

Starting with release 6.0c (and if you use Lion or later), you can zoom Prism
Mac by pinching with two fingers, but only if that gesture is turned on in the
Trackpad control panel. You can also smart zoom by double tapping with two
fingers. Depending on where you tap, that will zoom you in to see the entire
page, the graph plus all other objects on the page, or just the graph.

5.6 What if the toolbar or navigator is missing?

It is possible to use Prism without the Toolbar (top) and Navigator (left), and
this can be useful on computers with tiny screens. But it is easier to learn Prism
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with both the Toolbar and Navigator showing. If someone else using the
computer has turned off either, it is easy to bring it back:

e If the toolbar is not showing on your computer, drop the View menu and
choose Main Toolbar.

e If the Navigator is not showing on your computer, drop the View menu and
choose Navigator.

e If the bottom toolbar is missing, choose Bottom Toolbar on the View menu.

5.7 Opening multiple Prism files

Distinguish multiple sheets in one project file from multiple files

A Prism project can have multiple pages or sheets, divided into five sections.
These are all saved in one Prism .PZF or .PZFX file. Of course, you can export
individual data tables or graphs, but this is not the same as saving the entire
project as one Prism file.

People new to Prism often make the mistake of thinking that each Prism file can
only have one data table and one graph. Not so. Each file can contain up to 500
data tables, info sheets, analysis results, graphs and page layouts.

Prism lets you open more than file at a time

While working with Prism, you can open multiple Prism files. The details are
slightly different for Windows and Mac.

Prism Windows. Multiple open projects in one overall Prism window.

There are two ways to work on a second Prism project.

If you use the File..New or File..Open commands (or the corresponding toolbar
buttons), you'll open a second project within the overall Prism window. You can
then open (or create) a third, fourth... project. All are contained within a master
(parent) Prism window. This means that even if you use two (or more) displays,
all these projects must be shown on one computer display. All open projects
share the same toolbar.

Use the Windows menu to move from one project to another. Use the
Navigator or bottom toolbar to move between sheets in one project file.

Prism Windows. Two open projects in distinct Prism windows.
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If you want to open a second Prism window, simply launch Prism again. To do
so, you must double-click on the program icon. Double-clicking on a Prism file
when Prism is running will always open that file in the instance of Prism already
running. To launch a second instance of Prism, double-click on the program icon.
It is not possible to launch more than two instances of Prism. (Opening two
distinct Prism windows is new to Prism 6.)

Once you have a second copy of Prism running, you can open any file within it. If
you open a file that is already open in the other copy (instance) of Prism, then
you won't be able to save any changes unless you use File..Save As and
choose a new file name. Any changes you make in one instance of Prism will not
be seen in the other. Use the second launch of Prism to view one sheet (say a
page of results) while you edit another sheet (the graph) in the original launch of
Prism.

The Windows menu of each instance of Prism will only show files open in that
instance.

Prism Mac

There is no concept of a parent or overall Prism window when you use Prism
Mac. Each project file you open or create is in its own window. You can move
each project to whatever display you want. The Windows menu lists all open
Prism projects.

5.8 Tips for working in a small window

Working on a small screen can be difficult. To free up space to have more
working space:

e With Prism Mac starting with 6.0c (if you are using Lion or later), you can click
a button at the top right of the toolbar to run full screen. When you use the
View menu to view or hide the top toolbar, the navigator and the bottom
toolbar those choices will apply only to the full screen view. You can make
different choices for when the Prism window does not fill the screen.

e Hide the Prism Navigator tree. To hide the navigator, use a command in the
View menu or the leftmost button in the bottom toolbar.

G

e Hide the main (top) toolbar, and use the menu commands instead. To hide the
toolbar, use a command in the View menu.

You can also hide the bottom toolbar, but we suggest you don't. If you hide the
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6

navigator, you'll want to use the bottom toolbar to navigate from sheet to

sheet and section to section.

Organizing Prism projects
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A Prism project file (or PZF file) contains all the
pieces of a project. Each Prism project has basic

five sections: Data tables, Info sheets, Results,

Graphs, and Layouts. Each section can have up
to 500 sheets. The term 'sheet’ refers to an
individual data table, info page, set of results,

graph or page layout.

79
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6.1 Renaming, sorting, and deleting sheets

Prism initially assigns each data table a generic name such as “Table 1.” It is
easier to manage large projects if you give the sheets more descriptive hames,
change their order, and delete unneeded sheets.

To rename any sheet in a Prism file:

Click on the name of the sheet in the Navigator, and press F2 (or wait for a second
and then click again) to rename the sheet. Or right-click on the sheet name and
choose Rename sheet.

To rename a sheet using the bottom toolbar:

Click on the sheet name in the bar at the bottom of the Prism window and edit it
.Don't try to delete the current sheet name from the drop down in the bottom
toolbar. If you delete the name, Prism replaces it with a default name. Instead,
double-click on the sheet name in the bottom toolbar to select it, and then begin
typing to replace it.

ﬂ l i ] J = JEIE@E of Transform of Data lg@ -

To change the order of sheets in a section:

Simply drag-and-drop within the Navigator or Gallery, or pull down the Edit menu and
choose Reorder Sheets.

To delete sheets:

Select a sheet in the Navigator and click the Delete Sheet(s) button X on the
Sheet toolbar. You can select one or more sheets in the current section to delete.
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i '
Delete Sheet(s} l e |

Select one ar mare sheets bo delete

Clone of Exponential decay graph

| slzo delete all linked sheets i

Hirk
Chooze one or maore sheets to delete. Click to zelect a sheet, click again to
deszelect it.

[ Cancel ][ Delete ] I

To delete several sheets,go to the Gallery and select several sheets. Then click the
Delete Sheet(s) button or press the Delete key.

Because sheets are linked, remember that deleting one sheet may affect others.
When you delete a data table or results sheet, you also remove those data and
results from all graphs. The graphs themselves remain; they just have fewer (or no)
data plotted on them. Any results sheets based on the deleted data become
orphaned (you can still view and graph orphaned results but can’t change the
calculation parameters). When you delete a graph sheet, you also delete that graph
from all page layouts, but you will not delete the page layout sheets themselves.

6.2 Working with multiple sheets at once

View all sheets in the gallery

Click a section title in the Navigator (Data tables, Info sheets, Results, Graphs,
or Layouts) to view thumbnails of all the sheets in that section. We call this the
Gallery.

Use the Zoom buttons on the bottom toolbar to make the Gallery thumbnails
larger or smaller.

®

© 1995-2014 GraphPad Software, Inc.



82

GraphPad Prism User Guide

The gallery is useful for navigation and organization. Double-click on any sheet

to go to it. Drag and drop thumbnails in the Gallery to rearrange sheets in a
section.

Selecting multiple sheets

Check this option box below each sheet to select it. Alternatively, hold the
Control key while clicking on several sheets.
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Working with several sheets at once

Many commands are available that work on all selected sheets at once. Right
click on the gallery to see a list of all available commands.

e Print each selected sheet separately, or print a combined gallery page.
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e Export.

e Send to Microsoft Word or PowerPoint.

e Magic. Make graphs consistent.

e Apply a color scheme

e Change the background color or plotting area color

83

e Rename. Add a prefix or suffix to their existing names, or give all selected

sheets the same name (followed by 1,2,3...).

-

Rename Selected Sheets

=)

eplace with new name followed by " 1", " 2",

Mew M amet Experiment 4124

(7 Prefix or append to existing names

Prefin sheet name with:

Append after sheet name;

Cancel ] [ ]
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6.3 Freezing a sheet to prevent changes

When you edit data, Prism automatically recalculates the analyses and updates
the graphs.

Freeze a results or graph sheet if you don't want it to update. For example,
you might want to freeze results and a graph before excluding some outliers
from the data. You can then repeat the analysis, and have both copies of the
results and graphs in the project. Note that Prism doesn't let you freeze data
tables, info sheets, or layouts.

Click the Freeze button in the Sheet section of the Prism toolbar to freeze a
results sheet or graph. The Prism bottom toolbar will indicate that the sheet
has been frozen and won't update with any changes to the data. Click again to
unfreeze.

Sheet

&

X, SENew « AP &A » (B0 =L

6.4 Using Info sheets to organize your projects

Key concepts: Info sheets

¢ Use Info sheets to record experimental details and constants you want to
use in analyses.

e The left side of an info sheet is a table of structured information. The right
side is for unstructured notes

e Each project can have up to 500 info sheets. Each Info sheet can be linked to
a particular data table, but doesn't have to be.

e The info constants can be used (hooked) in analyses.
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Create and edit an Info sheet

To create an info sheet, click the New button on the toolbar, or drop the Insert
menu. Choose New Info. Select whether the new sheet should be linked to a
particular data table, or a global Info sheet for the project.

# GraphPad Prism - [Project2:Progect info 1]
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| Resul Project Omega
Graph
b apns Expenmentar Bond, James
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How to use Info Sheets
To embed all or part of an Info table onto a graph or layout:

Select all or part of the Info table, and copy to the clipboard. Then go to a
graph or layout and paste. This will be a live link, updated if you edit the info
table. Double-click on the embedded table to adjust its properties.

To insert an Info constant into a graph title, legend, or text object:

Amange Draw Wirite
e
g- [O- T[T

While entering text, use the right-click menu or click on the Inset Info Constant
button in the Write section of the Prism toolbar. Prism will maintain a link to the
constant, updating the text when you edit the info table.
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To change the order of the rows on an Info sheet, or to delete a row:

Click on a row, then click the right mouse button. From the shortcut menu,
choose to move the selected row up or down, or choose to delete that row.
Or use the buttons on the Change toolbar.

To link a global Info sheet to a specific data table:

Click this button in the Change toolbar to bring up a dialog to select which data
table the Info Sheet is linked to.

@

B P4 B Bl

To change which info constants appear by default on new Info sheets:

Change

Use the Info Sheet tab of the Preferences dialog. You can also choose whether
or not Prism will automatically create a linked Info sheet to accompany every
new data table you create

To import info constants into an Info sheet at the same time you import data:

See here for the details.

To hook info constants into an analysis or graphing dialog.
You can "hook" Info sheet constants as constraints in nonlinear regression or
as constants when transforming.

You can also Hook to Info sheet constants to create custom ticks, set axis
limits, etc.

You'll know when it’s possible to insert ("hook") an info constant, because
you'll see the fishhook icon next to the number entry field.

(&

When you see this button in a dialog, click on it to bring up a list of all Info and
Analysis constants that can be hooked.

To insert a text file into the notes portion of an Info sheet:

Drop the File menu and choose Import.
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6.5 Annotating your work with floating and audio notes

Floating notes

Floating notes will show on the sheet but not when a sheet is printed, or
exported or copied to another application, such as Word or PowerPoint. Use
different color notes for different things. For example, have one colleague
review all yellow notes, and another one review all the blue notes.

To add a floating note to a Prism sheet:

Sheet

2 & XD

2 4 New -

Click on the button on the Sheet toolbar.
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To minimize a floating note:

= - Click the Minimize button on a Floating Note to collapse the note. Or just double-
click on the top border of the note.

To add a link to a web site:

o Drop the Note menu using the button in the upper left corner of a note and use
the Create Link to add a hyperlink to a website or other document.

To change the color or delete a floating note:
Drop the Note menu using the button in the upper left corner of a note, and select Note
Color.

Make Audio notes for your colleagues who don't like to read (Windows
only)

If you have a microphone and speakers attached to your computer, you can
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record notes and attach them to Prism graphs and layouts. (You cannot add
audio notes to data table, results sheets, or Info sheets.)

To record an audio note:
Sheet
g yv
D¢ JEMew -
Click on the button in the Sheet toolbar. This will open a recording session.

To play an audio note:

%)

Click on the button on the Prism sheet. (You must have your speakers turned on to
listen to audio notes.)

To delete an audio note:

Select an audio note and hit the Delete key.

6.6 Highlighting sheets in the Navigator tree

Highlight a sheet name to remind yourself to go back to it, or to flag sheets
you want a co-worker to view.

Select a sheet in the Navigator, or several sheets in the Gallery, and click on
the Highlight button on the Sheet toolbar.
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6.7 Preferences

Use the Preferences dialog to set Prism's defaults for various settings.

Note that some preference settings are made elsewhere. The import (paste
special) dialog, the export graph, and the diagnostics tab of nonlinear
regression, for example, all have check-boxes to make the current settings

default for the future.

To open the Preferences dialog, drop the Edit menu (Windows) or Prism menu

(Mac) and choose Preferences.

Preferences lﬁ,
| InfoShest | Filelocations | SendtoMS Office
Yiew | File & Printer | Mew Graphs | Analpziz | Internet
View tab

e Set the default fonts for data tables, results sheets, Info sheets, and floating

notes

e Set the default measurement unit: cm or inches

e Set Zoom defaults

e Set when to show Data and Results folder

© 1995-2014 GraphPad Software, Inc.



90

GraphPad Prism User Guide

File and Printer tab

e Set automatic backup default times

e Prism has an option to save files in compact format. All this format does is leave
out analysis results (and instead recomputes them). Zipping the file with standard
zipping software can do a much better job of compression. You also can select an
XML Prism format called PZFX as the default for saving all your Prism files. This is
an XML format that can be opened only by Prism 5 and 6 (and not Prism 4). The
first part of the file contains all the data tables and info sheets in a plain-text XML
format that can be viewed by other programs. This makes the PZFX format a bit
more useful for backups.

File Format

FZF

FZF= [Cannot be opened by Prizm 4, but data and info are
it #hL format that ather programs can access]

Do not zave [or read) page size ta [or from] .pef file
Save compact [zmaller, but requires recalculations after
apenirig]

o | Always prompt when zaving to a temporary folder

e Choose default way Prism Windows copies files to clipboard -- EMF, WMF, or both.
This choice does not apply to Prism Mac. Changing this setting can help problems
in copying and pasting graphs to other applications. Note that when you copy and
paste between Prism and Microsoft Office applications like PowerPoint and Word,
you may get better results using EMF or WMF. There's really no way to predict
which will work better. If you're having problems, try setting another format as the
default choice for copying and pasting. You can also specify how Prism will format
decimal separators, excluded values, and the background colors of graphs and
layouts.

Copy ta clipboard

Copy graphz and layouts az: | ERF only - |

B ackground calar: | Ornit. Make the pasted background . |

Copy excluded values: | Mumbers followed by * - |

Decimal separatar: | System default [from Control Panel] - |
Graph tab

e Set defaults for axes, error bars, symbols and lines, color schemes, and graph and
data table fonts.

Analysis tab
e Set defaults for linear regression, nonlinear regression weighting, and whether or
not to create new graphs from transforms, normalizations, pruning, baseline
removal, etc.

Internet tab
e Set default FTP connections logins and settings.

Info Sheet tab
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e Set default headings to include on newlInfo Sheets.

File locations tab
e Set default locations for saving files, backups, templates, scripts, etc. Choose to
set specific directories or recently used locations.

Send to MS Office tab

e Set default formatting options when sending a file to Word. Also select default for
linking and embedding options for sending Prism objects to Office applications.

e Note that when sending files to PowerPoint and Word, some combinations of
operating system and Office version tend to like one format over another.
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7 Work efficiently. Repeat analyses and graphing

Once you've analyzed data and made some graphs
with Prism, you'll probably want to do similar
analyses and make similar graphs with new data.
Don't start again from scratch. Prism offers four

ways to recycle -- to quickly analyze and graph
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new data using the same steps and format that

you used earlier.

7.1 Duplicate a family of sheets

A family is defined to be a selected sheet and all linked sheets.
To duplicate a family of sheets, do one of the following:

e Click the New button and choose Duplicate Family.

93
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e Drop the Insert menu and choose Duplicate Family.

e Right click (or Control-click if using a Mac) on any sheet in the Navigator, and
choose Duplicate Family

If you are starting from a data table, Prism will ask you to assign a name to the
new (duplicated) data table. If the table name is a subset of the results and
graph sheet names, these will be substituted. Suppose that the data table is
"October data", and is linked to "Nonlin fit of October data" and "Graph of
October data". If you start from the data table and choose to duplicate family,
you can enter "November data" as the name of the new data table. Prism will
then rename the linked sheets to "Nonlin fit of November data" and "Graph of
November data". It can only do this because the exact name of the data table is
part of the sheet names.

If you are starting from another kind of sheet, Prism will ask you to enter a
prefix that will be prepended to the names of all the duplicated sheets. In the
example above, you could choose to preface all the newly created sheets with
"* " These new sheets will be "* October data", "* Nonlin fit of October data"
and "* Graph of October data". Of course, you can rename the sheet titles
however you want.

Prism will duplicate the current sheet and all linked sheets. Replace the data on
the new data table, and all analyses and graphs will update.

Note the distinction between duplicating a sheet, and duplicating a family of
sheets. When you duplicate a sheet, only that one sheet is duplicated. If you
duplicate a data table, it will not be linked to any graphs. If you duplicate a
graph, the copy will link to the same data table as the original. This is useful if
you want to make two graphs of the same data. But if you want to make two
similar graphs of different data, you'll want to duplicate the family (or clone the

graph).
7.2 Clone a graph

Cloning means to duplicate a graph along with data tables and results included
on that graph. Enter a new data set, and it will instantly be graphed the same
way. Clone a graph when starting a new project from the Welcome dialog. Or
drop the New button and choose Data Table (+ Graph).
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Clone a graph

Choose to Clone from an open project, a recently-used project, or a Prism
project that you have saved as an example or has been saved as a shared

m

example. Prism will show a dialog where you can choose which data and titles to

delete. By default, Y values are deleted, but X values and titles are kept.

Clone Example ﬁ

Example Data | Subcalumn F-:urmat|

Presview Ewample data
Delete v values

[] Delete  values

[] Delete column [data zet] titles

EErEE Delete row tithes

Title of the cloned table
[ata

Help | | <<Back | [ Ok |

Q&A:

e Are analyses also cloned? It depends. Cloning duplicates regression lines and

curves,and results tables that are included on embedded tables. Other

analyses that are linked to the original data table, but are not included on the
graph, are not cloned. For example, say you have a data table, analyzed with
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a t test, and graphed. If you clone the graph, the t test analysis will only be
included if you have pasted a portion of the results onto that graph.

e To save the current graph as an example to clone in the future, drop the File
menu and choose Save Special ...Save as Example. Start from a completed
graph. Don't erase the data before saving the example, as you can ask Prism
to remove the data when you clone the example.

e Can you clone layouts? No. But you can go to any layout, and duplicate that
sheet with its family.

e How is cloning a graph different than duplicating a family of sheets? When you
start from a graph, and duplicate its family, the results are identical to cloning
that graph. To clone a graph, go to the Welcome dialog. To duplicate a family,
go to the selected sheet.

7.3 Repeat analyses with the Wand

If you've already entered data onto an empty data table, it is too late to clone,
too late to duplicate a family, and too late to open a template -- at least without
copy and pasting data.

Prism provides a great tool to solve this problem: the Wand (Wizard to ANalyze
Data). Use it to analyze (and graph) the new table just like you already
analyzed (and graphed) an existing table.

Follow these steps:

1.Start from the data table (with data) you wish to analyze (and graph).

2.Click the magic wand button on the toolbar, to bring up the Analyze Data
dialog.

Analysis
Ve

= Analyze "

3.Choose the existing data table (in the current project) you want to use as an
example.

4.At the bottom of the dialog, optionally enter the prefix you wish to appear in
front of the new sheet names.
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That's it. The new table (where you started from) will be graphed and analyzed
the same as the example table.

Notes:

e The name Wand is new to Prism 6. This feature used to be called Applying a
Method.

e You can also choose to use the Wand to apply a stored method file. To save a
method file, go to the data table that has been analyzed and graphed, drop
the File menu and select Save Special... Save Method. Where is it saved? To
apply that saved method file, click the Wand button (or the Analyze button),
and then choose Use Saved Method at the top left of the Analyze Data dialog.

e The same icon is used for both the Magic and Wand features. Magic (Make
Graphs Consistent) changes the appearance of selected graphs so they look
like an example graph. You can only use Magic when you start from a graph,
or a set of graphs selected in the gallery. The Wand analyzes and graphs a
new table the way you have already analyzed and graphed another table. You
can only use the Wand when you start from a data table with data.

74 Templates

What is a template?

A template is a Prism file that you recycle. Choose a template, add new data,
and all the analyses and graphs will be created automatically. Templates are an
older feature, and we recommend you clone a graph, or use the Wand, instead.

A Prism template is a regular Prism file, with three differences:

e A template has the extension .pzt. When Prism opens such a file, it will
"forget" the file name and open the file without a name. Then it will prompt for
a file name when you save. This prevents accidentally overwriting the
template.

e When you save a template, you can enter some brief instructions that will
appear when the template is opened. This can be useful when you are creating
a template for others to use.

e A list of templates will appear on the Open a File tab of the Welcome dialog.

Creating a template
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Follow these steps to create a template:

1.Create a Prism project with only the sheets you want to see when a template
is opened.

2.(Optional) Delete the portions of the data that will change with each
experiment (for example, delete the Y values but leave the X values and the
column titles). Don't delete entire columns, just the values in those columns
by selecting and then using the Delete key.

3.Go to the data table you want to see when the template is opened, drop the
File menu, choose Save Special, and finally choose Save Template. You'll also
find this command if you drop the Save menu from the toolbar.

4.0n the Save Template dialog, choose (or create) a category (folder), enter a
name for the new template, and optionally enter a description and/or
instructions for using the template. If it will be used by others, you can write a
help file for it and install the files onto other computers.

To use a template

You'll see a list of templates on the Open a File tab of the Welcome dialog. When
you open a template, any description of instructions you entered will appear in a
popup dialog.

Templates on your own

The instructions above assume that you save the template from Prism, and
open it via a link on the Welcome dialog. But you can rename any Prism file to
have a .pzt extension, and open it from Windows Explorer or Mac Finder by
double-clicking on it. The difference is that when Prism opens a .pzt file, it
instantly forgets the file name so will prompt you for a file name when you first
save it.

7.5 Template or method (wand)?

When you want to analyze and graphs a set of experiments the same way, you
can save your example as either a template or method. In either case, start
from the data table, drop the File menu, choose Save Special..., and then
choose Save Template or Save Method.
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The difference is in when you choose to use these files.

e Open the template from the Welcome dialog, enter or import data data, and
then look at (and fine-tune) the results and graphs.

e Methods are different. First create a data table and enter or import data. Only
then do you click the Wand button to apply the method to your data.

Perhaps this distinction will help: A template is a noun - a place you start from. A
method is a verb - something you apply to data you have already entered

8 Prism files
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A Prism project file (or PZF file) contains all the

pieces of a project.

8.1 Saving -file formats and compression

Prism can save in three file formats
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When you save a Prism file, you save the entire project into one file. You have
a choice of three file formats:

PZF format

This is a binary format that can be opened by Prism 4, 5 or 6, but not by other
applications. These files are a bit larger when saved by Prism 6 than previous
versions because Prism 6 saves some extra information to ensure downward
compatibility.

PZFX format

This is a format that can be opened only by Prism 5 or 6 (and not by Prism 4).
The first part of the file contains all the data tables and info sheets in a plain-
text XML format that can be viewed by other programs. After that comes
information about results, graphs and layouts in a format that is
incomprehensible to any program but Prism.

The PZFX format is a bit more secure for long-term backing up. Even without
access to Prism, the data in the file are in plain text that can readily be viewed.

The PZFX format is very useful for data interchange. With a bit of work,
someone could write a program to replace the data in a .PZFX file with new
data. When you open that file, you'll see the new data analyzed and graphed.

Files saved in PZFX format tend to be much smaller (about 10% the size) than
the same file saved as PZF. We recommend that you use PZFX files routinely.

Don't use the .PZFX format if you plan to send the file to someone using Prism
4 (or earlier). Prism 5 is the first version that understand the PZFX format. Also
don't use the .PZFX format if you plan to post the file on a web site. Web
browsers sometimes detect the XML format, and try to open the file with
some program that understands XML rather than opening with Prism. In
contrast, .PZF files generally just open in Prism, as they should.

XML format

This format is virtually the same as PZFX, but it also contains a XML style sheet
which lets you view the file in any web browser. You'll see nicely formatted
data tables and info tables.

Compact format

Prism has an option to save PZF files in compact format. All the compact
format does is leave out analysis results. Files with lots of complicated
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analyses will be smaller if saved in compact form, but all those analyses will
need to be recomputed when the file is opened, which can take time.

Zipping the file with standard zipping software can do a much better job of
compression. To really make a file as small as possible, save it compact and
then zip it.

Check the box in the Preferences menu if you want to save in compact format
as a default.

File Farmat
FZF

F<F= [Cannot be opened by Prizm 4, but data and info are

9k ML Format that ather programs can access]

Do not zave [or read] page size to [or friom] .pef file

= Save compact [zrmaller, but requires recalculations a
ehing]

| Always prompt when saving to a temporary folder

Saving vs. exporting

Saving and exporting are different. When you Save your Prism file you save it
in Prism's file format. This type of file can only be opened with Prism.

Use Export to save a graph or layout in an image format that can be imported
to another application. If you export a graph or layout, you are simply creating
a picture of it. You won't export the original data or any analysis results. You
won't be able to open the exported file or edit it, except as a picture. If you
export a data table as a text file, you are just exporting the values.

Saving as a template, example or method
To automate your work, save a Prism file as a template, as an example you will
later clone, or as a method that you can later apply to a new set of data.

8.2 File compatibility between Prism versions

File compatibility between Prism versions

Prism 6 can open all files created by earlier versions of Prism, including .PZM
files created by Prism versions 1 to 3.

Prism 5 can open all files created by earlier versions. It can open both PZF and
PZFX files created by Prism 6. If some Prism 6 data tables have more columns
or subcolumns than Prism 5 can handle, those tables will be empty in Prism 5.
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If some analyses include options not available in Prism 5, those results sheets
will show the Prism 6 results but be frozen. Prism 5 does the best it can when
dealing with Prism 6 choices that were not present in Prism 5.

If you use two or three line row or column titles in Prism 6, these will end up
on one long line in Prism 5. This works fine with Windows, and with Mac if you
use the .PZF file format. If you save the file from Prism 6 in .PZFX format, only
the first line will be read by Prism 5 Mac, and the other line(s) will be lost.

Prism 4 can open .PZF (but not .PZFX) files created by Prism 5 or Prism 6, but
be careful. If you open a Prism 5 or 6 PZF file in Prism 4, new Prism features
will be lost, so graphs may look a bit different.

Prism 3 and earlier cannot open files created by later versions.
The location of analysis results may change between versions

When you open a Prism file on a version different than the version it was
created on, results also may appear on different rows of the results tables.
This means that results tables embedded on graphs may no longer show the
results you care about, and scripts may export the wrong values. You may
have to do a bit of clean up to make the files work as intended.

File compatibility between Windows and Mac Prism files

The Windows and Mac versions of Prism use the same file format, and you can
go back and forth without any special conversion.

Compatibility of Prism objects saved within other documents

On Windows (but not Mac), when you paste a Prism graph or layout within
Word or PowerPoint (or some other programs), you can paste just a picture,
paste a link, or embed a Prism object. If you paste a link or embed an object,
you can then double click on that image to edit within Prism. This works only if
the correct version of Prism (or the free Viewer) is installed. If a Prism 5 object
is embedded within a Word document, for example, double-clicking to edit that
object will only work if Prism 5 (or later) is installed on that computer. Double-
clicking on a Prism 4 object will open Prism 4 if it is present on that computer,
or Prism 5 or 6 if Prism 4 is not present.

8.3 Backing up Prism files

Automatic backups
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Choose automatic backups on the File & Printer tab of the Preferences dialog
and Prism will automatically save your work. Choose to save based on a timer
(every few minutes) and/or whenever you switch from one sheet to another.
The backup files are also saved whenever you save your work, so the backup
files can never be older than your project files.

When you quit Prism normally, the timed backup files are deleted. In case of
computer disaster, the backup files will remain on your hard drive. When you
restart Prism, these files will automatically load so you can continue your work.
Note a potential problem: After a crash, the automatic backup system works
fine if you launch Prism as an application. But if you double-click on the file you
were working on, then you open that saved file, not the backup that Prism
saved elsewhere.

If you need to find these files, which have the extension .PZB, their location
depends on which operating system you use:

Windows XP C:\Documents and Settings\[username]\Local Settings\Temp\
Windows Vista or Windows C:\Users\[username]\AppData\Local\Temp\

7

Mac OS ~/Library/Application Support/GraphPad/Prism/6/Prism Backups

Manual backups of Prism files

Prism provides an unusual way to save backup copies of your projects. Click
on the Save Special button in the File section of the Prism toolbar, and choose
Save a Backup. Prism will save a copy of your project to the location and
name you specify, perhaps to a network or CD drive.

Note the difference between Save As and Save a Backup. When you use the
Save a Backup command, Prism doesn't rename the file you are working on --
it simply saves a copy of that project with a new name.

We recommend that you backup to the .PZFX format (rather than .PZF)
because it provides a more secure backup. It is possible (with some difficulty)
to extract your data from these files without Prism, even if the file is damaged
or truncated.

Recovering files you forgot to save!

When you exit Prism (as with any program), it asks you whether you want to
save changes to every open file. Have you ever clicked No by accident and lost
your work? Prism 6 saves the file anyway, in a special location, and keeps it for
four days. You can open those “unsaved” files from the Welcome dialog. If you
delete the file, Prism will automatically delete the backup file, and not offer to
recover it.
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If you share a computer with others and don't want your unsaved work to be
recoverable, you can turn this feature off on the File&Printer tab of the
Preferences dialog.

Manual backups of Prism data tables

You can backup individual data tables using the File Export command. You can
export to plain text tables (delimited with tabs or commas) or to an XML
format. We recommend using XML format, even though it is harder to view,
because it contains more information. XML format includes details omitted
from the plain text formats, including about subcolumns, excluded values, and
floating notes.

8.4 Merging and splitting projects

Merging
Prism offers two approaches to merging two Prism projects.

To merge an entire Prism project into another, drop the File menu and choose
Merge. Pick a file (which must not be open), and all sheets from that file will be
appended to your current project. Prism places an asterisk (*) in front of the
name of each merged sheet.

It is also possible to merge just one graph and its related sheets into another
Prism project. To do this, do not use the Merge command. Instead, copy a
graph from one Prism project and then paste it into a Layout in another
project. The Place Graph on Layout dialog lets you choose to merge the graph
and data into the new file. The alternatives are to maintain a link to the original
Prism file so that changes in the original will update in the current file, or to
paste just a picture of the graph.

Splitting
Prism offers two approaches to splitting apart a Prism project.

To save one family of sheets into a new file, choose Save Special from the File
section of the Prism toolbar, and then Save Family As. This will save the
current sheet along with all linked sheets.

To save the entire project with a new name, drop the File menu and choose
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Save As.

Once you've saved a copy of the file, or part of it, you'll want to delete
unwanted sheets from the original project. The easiest way to delete several
sheets is to go to the Gallery for a section and click the checkbox on several
sheets. Then press Delete. When you delete a data table, you have the option
to delete all info, results, and graph sheets linked to the selected data tables at
the same time.

8.5 Emailing Prism files to colleagues

Ernail Sheet {.pdf)
Emnail Family (.pzf)

Ernail Project (pzf)
i

Click on the Send by Email button in the Send section of the Prism toolbar. You
can choose to send a Sheet, Family, or Project. Your email program will open
and create a new message with the Prism file attached. The format of the file
depends on what you choose:

¢ If you choose to send a data table or results sheet, it will be sent as a text
file.

¢ If you send a graph or layout, Prism will send it as a .PDF file.

e If you choose to send a family or project, Prism creates a temporary copy of
the project, and attaches that to the email. Changes you make after
choosing the Send Mail command will not be included in the email, even if you
delay sending it.

These commands probably won't work if you use a web-based email system
or a nonstandard email program. If the command doesn't work, or isn't
available, you can still attach Prism files to email. Simply save the file, and then
attach it to an email from your email program. If you only want to send a
subset of your project, save the current sheet and all related sheets using the
Save Family As command. Choose Save Special from the File section of the
Prism toolbar.

© 1995-2014 GraphPad Software, Inc.



Prism files 107

You can send a Prism file even to someone who doesn't own Prism. The
recipient can view the file using either the free Prism demo or the Prism Viewer
-- both available from www.graphpad.com. The Viewer doesn't expire. It lets
anyone view and print all contents of a Prism file, including analysis choices, but
does not allow any editing or exporting.

8.6 LabArchives

é labarchives

Chance Favors the Organlzed Lab

Far more than an "ELN" (Electronic Laboratory Notebook), LabArchives stores
and catalogs all of your research for easy retrieval and publication. Registered
users of Prism can obtain a free account on LabArchives. To set up this
account, go to a graph in Prism, click the LabArchives button to drop a menu,
and choose to "LabArchives it". You will be prompted for your email address,
which is all you need to start an account. You do not need to enter a credit card
number!

ol

LabArchive it... Ctrl+Alt+4A

Browse My LabArchives

Learm about LabArchives
]

Prism 6 integrates well with LabArchives:

e Click “LabArchive it” to upload files directly to LabArchives.

e When it uploads a file to LabArchives, Prism also sends LabArchives a list of all
words used in notes, titles, text boxes, etc. That mean you can search within
LabArchives to find the file you need.

e From the Welcome dialog of Prism 6, you can open a file directly from
LabArchives. There is ho need to first go to labarchives.com to download the

file you want.

LabArchives usually uses a server maintained by LabArchives.
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If you want to use a local server to host LabArchives files, you can do so.
Details here.

Distinguishing the six kinds of data tables

Unlike the data tables of most programs, the data
tables in Prism have a format or structure. There

are six different kinds of tables, and it is
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essential that you pick the right one for your data

and experimental design.

9.1 Key concept -- data tables

Choosing among the six kinds of data tables is important

The format of a Prism data table determines what kinds of graphs you can
make and what kind of analyses you can perform. Choosing the right kind

of
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table for your data is really important. Take the time to get this right.

Don't try to choose the right kind of table for your data by thinking about the
kind of graph you want to make. That approach will end up confusing you
because there isn't a one to one match between table and graph types. For
example, you can make a bar graph from four kinds of tables, and a a graph
showing points (a scatter graph) from three kinds of tables. You need to
choose a table based on the organization of the data and the analyses you
wish to perform.

Prism projects can have many data tables

You are not limited to one data table per file. Store an entire project in one file,
creating as many data tables as you need.

Prism can compute error bars

Prism can plot error bars from raw data. You don’t have to enter SD or SEM
values, although you can.

9.2 Prism's six data table formats

The format of a Prism data table determines what kinds of graphs you can
make and what kind of analyses you can perform. Choosing a data table
format lets Prism create a data table that fits your data and makes it easy to
create the kind of graph you want and perform the appropriate analyses. You
can always change the format of a data table.

The six kinds of data tables

XY tables - An XY table is a graph where every point is defined by both an X
and a Y value. This kind of data are often fit with linear or nonlinear regression.
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Tabla format X ] A 3

x mirntes Test group A i

= ] ] Al 5 ! AYI | !

1 o 00 00 00 3
2 2 310 /40 430
3 4 5620 4780 53410
F B 7480 7580 7150

5 B 8230 7540 BES0 |
] 10 7360 846D 7420
ERET 12 8320 8550 7990

8 | 14 5230 7500 B160 !

3 15 eno 8540 8260 §

10 18 8110 Tas0 8540 4

B 20 w420 B30 23810 ;

| A o .. R i et e

Column tables - Use column tables if your groups are defined by one scheme,
perhaps control vs. treated, or placebo vs. low-dose vs. high-dose. Each
column defines one group.

A B
Placabo Aetive drug

Y Y 4
1 45 g7 ¥
2 23 46 t
3 56 113 i
4 TG 79 4
5 g1 123 J
6 87 f
T 99 [
o Bnt ptme w-_».-...p‘-LHJ

Grouped tables - The idea of two-way variables is best understood by
example. One grouping variable (male vs. female in the example below) is
defined by rows; the other grouping variable (control vs. treated) is defined by

columns.
= A B i
Control Treated J
Aart | avz | avs B:Y1 BY2 | BY3 4
1 [Men 45 329 433 ar.s 213" 8.7 J.
2 |women 423 ] ey 109.4| 111.2 115.4] 4
‘\-‘lﬂ--#l-u-ﬁ T e Leah L L L T s il U LI L U e

Contingency tables - Contingency tables are used to tabulate the actual
number of subjects (or observations) that fall into the categories defined by
the rows and columns of a table.
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, A

B

Graf Patent

Graft Obstruclied

Y

Y

1
2

Standard treatment
Experimental freatment

T
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1

' e g, e,

Survival tables - Survival tables are used to enter information for each subject.

Prism then computes percent survival at each time, and plots a Kaplan-Meier
survival plot (and also compares survival with the log-rank and Gehan-
Wilcoxon tests).

« | XValues a B )
Days Convetnional Experimental ;
X Y ¥ B
1 [vo 34 1 i
Tz |us 5 1 F
3 |Ho 23 1 3
4 |uL 114 0 b
5 |DN Bol 1 I
6 |oT 214 1 f
L BE BT 1 E
| & |RE 145 0 {
8 |aD 4K 1 4
10 [N 112 13
11 |eT 231 o 4
12 | 96 1 j
AT PN PRS- | sertn o it emrnd ...........HMJ

Parts of whole tables - A Parts of whole table is used when it makes sense to

ask: What fraction of the total is each value? This table is often used to make
a pie chart. The example below shows the number of students who received

grades of A, B, C, etc. The sum of the five values in the table (61) is the total
number of students.

T able foimsk
Partz of whole

A

MNurnber of Students

| oen| B | bl | P =R
| | |w
imoloo >

x Y

23
29
1
4
o
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9.3 XY data tables

In an XY table, every point is defined by both an X and a Y value.
Analyses performed with XY data

Linear regression
Nonlinear regression

Correlation (Pearson or Spearman)
Cubic spline & LOWESS

Smooth curve

Area under curve

Example of an XY table

113

Table farmal; X Group A Group B
®y Seconds Control Treated
P X AY1 AY2 AY3 B:Y1 B-Y2 B:Y3
1 | 1 35 31 42 36 9 25
2| 2 43 49
3] 3 50 57 67 87 89 62
4 4
5 | 5 7 gg 99 102 145 154
6 | 10 145 121
KR 15 254 269 231
8 | 20 167 187 145
9 | 25 289 296 M
n

Each row defines an X value.

e Each column defines a treatment group.

error bars.

columns.

Blank cells represent missing values.
Blue italics values are excluded from graphs and analyses.

Row titles can be used to label individual subjects or samples.
An XY data table can contain 256 data set columns and as many as 256 sub-

e There can be only one X column per table.

Error bars

Subcolumns are for replicates in a treatment group. Prism uses these to calculate

Prism will compute and graph error bars from replicate values placed in side by
side subcolumns as shown (triplicate values) in the table above. Specify the
number of subcolumns when you create a new XY table.

You can also choose to create subcolumns formatted for entry of error values

computed elsewhere.
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T ahle fomat X Group A Group B

J| x X Mean SO N Mean sD [ N

Prism can also plot horizontal X error bars. You must enter X error values
directly; Prism cannot compute them. You can only enter one value for X
errors, so X error bars are always symmetrical.

Entering multiple sets of data that don't share X values

Each data table has a single column for X and up to 104 sets of Y values. What
should you do if you have different X values for each set of Y values? There are
two ways to solve this problem.

The best approach is to stagger the data entry. You don't have to start
entering data in the first row. This example shows three data sets with
different X values.

Table farmat X Group A Group B Group C Grol
4 =X Y ¥ Y 3
1| 1.0 1

2 | 2.0 2

3| 3.0 3

4| 11 4

5 | 2.1 8

6 | 31 §

T | 1.2 Tl

8 | 22 8
EN 33 9

10

1" |

An alternative approach is to enter each data set on a different table. The
disadvantage with this method is that you lose some analysis choices. You
must enter all the data sets on one table in order for Prism to compare linear
regression lines, to compare best-fit values from nonlinear regression, and to
compare survival curves. Another minor disadvantage is that Prism will
automatically make a different graph for each table. However, you can delete
the unneeded graphs and include data from all the data tables on a single
graph.
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9.4 Column tables (one grouping variable)

Ina

column data table, each column defines a group. These groups are defined

by one scheme, perhaps "control vs. treated." You can have more than two
groups in a one-way table, for example "placebo vs. low-dose vs. high-dose.

Analyses performed with Column data

t test (one-sample, paired and unpaired)

Mann-Whitney

Wilcoxon

Column statistics (including normality tests)

One-way ANOVA (followed by Tukey, Dunnett, Newman-Keuls or Bonferroni post
tests)

Kruskal-Wallis

Friedman

Bland-Altman

ROC curves

Example of a column table

Table format | @OupA | GroupB | GroupC | Gro
Column Control Drug A Drug B
V] Y Y Y

1 23 31 a8

2 2 61 gy

3 21 3 87

4 g 17

? 25 564 7

b 30 3 79

T

Each column defines a treatment group.

Prism does not use a separate column to enter the grouping variable. Instead the
groups are defined by columns.

If data are not matched or paired, rows have no special meaning. Enter data in
any order you like.

If data are from a before-after experiment with clear pairing or matching, place
each set of matched results on one row. Optionally, use the row title to label it.
Blue italics values are “excluded” (ignored by analyses and graphs). Use Exclude
Values.

Error bars

For one-way tables, Prism will calculate error values and create error bars
automatically. Enter all the values for a data set in a single column.
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9.5

Table format Group A Group B Group C Gro

e Control Drug A Drug B
| Y Y
1 23 a8
2 24 a0
3 21 a7
4 =
J 25 71
6 30 79
7

Grouped tables (two grouping variables)

The idea of grouped variables is best understood by example. One grouping variable
might be "male vs. female"; the other grouping variable is "control vs. treated." Every
data point you collect is categorized by both grouping variables: "male vs. female," AND
"control vs. treated." A two-grouping variable table and graph is used to tabulate
outcomes that are measurements such as weight or blood pressure, often with error
bars.

Analyses performed with Grouped data

e Two-way ANOVA

e Repeated-measures two-way ANOVA (mixed-model)
e Bonferroni multiple comparisons test

e Fisher's LSD multiple comparisons test

e Holm-Sidak multiple comparisons test

Example of a grouped table

T abike foima Group A Group B
Grouped Placebo Experimental
p = A1 A2 B:Y1 B:¥2
1 Day 0 457 56 B 543 43.3
2 Day 7 65.6 63.3 79.0 B5.6
3 |payu4 745 715 112.5 124 5
4 (Tt

¢ Unlike other programs, Prism does not use separate columns to enter grouping
variables. Instead, groups are defined by rows and columns.

e The rows categorize the data by one grouping variable (men vs. women).

e The columns (datasets) categorize the data by the other grouping variable
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(control vs. treated).

e Blank cells represent missing values, which Prism handles properly. If you are doing
repeated-measures ANOVA, however, you can't have any missing data values
unless an entire subcolumn is empty.

e Blue italics values are “excluded” (ignored by analyses and graphs). Use Edit...
Exclude values.

e A grouped data table can contain 256 data set columns and as many as 256 sub-
columns

Error bars

Prism will compute and graph error bars from replicate values placed in side by
side subcolumns as shown (duplicate values) in the table above. Specify the
number of subcolumns when you create a new table.

You can also choose to create subcolumns formatted for entry of error values
computed elsewhere.

T abde foemat
Grouped

Group A Group B Group C Group [}

4 x Y Y Y Y

-qmr.nh.l...'-|m—-

9.6 Contingency tables

What is a contingency table?

Contingency tables are used to tabulate the actual number of subjects (or
observations) that fall into the categories defined by the rows and columns of a table.

The rows and columns can be defined in different ways, based on experimental design.

e Prospective: You choose subjects based on exposure, from which you define the
rows. Each column represents a different outcome.

e Retrospective (case-control): Each column represents a different group of
subjects, identified based on presence or absence of disease. Each row represents
a different exposure they have had in the past.

e Experiment: Each row represents a different treatment group. Each column
represents a different outcome.

e Cross-sectional: You select a group of subjects, and then categorize them by
exposure (different rows) and disease (different columns).
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Analyses performed from a contingency table
e Fisher's exact test

e Chi-square test

e Odds ratios and relative risk

Example of a contingency table

T zhle farmat
Lonbingency

".

1 |Cantral

2 |Treatad

3 ."eaTed with antagomist
4

5

Outcome A | Outcome B | Outcome C | Oy
Success Failure
Y Y Y

23

g

L]

29

The three rows represent three different treatments. The two columns
represent two alternative outcomes. Each value is the actual number of
subjects (in this case; in other cases, the values may represent number of

objects or events).

It is essential that you enter the actual number of subjects (objects, events...)
that you counted. Do not enter normalized values or percentages. Since the
values are counts, they cannot be negative and must be integers. Prism won't
let you enter a minus sign or decimal point or create subcolumns. If you need
to enter fractions or negative numbers, or create a table with subcolumns, use
a Grouped table instead.

9.7 Survival tables

On a survival table, you enter information for each subject. Prism then computes
percent survival at each time, and plots a Kaplan-Meier survival plot (and also
compares survival with the log-rank and Gehan-Wilcoxon tests).

Analyses performed with survival data

e Kaplan-Meier
e Log-rank
e Wilcoxon-Gehan

Example of a survival table
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T abile foimat X Group A Group B C
Survival Days Standard |Experimental -
a % X Y Y
1 any 1
2 : 142 1
3| 150 1 N
4 | 269 1
5 | 291 1
6 468 0
7 680) 1
8 837 1
9 | 390} 0
0 |7 1037} 1
1 |1i 1090) 0
12 [Title 1113 0
13 | 1153 1
14 [ 1297 1
15 [T 1429 1
16 b 15771 0
7 [Title 272 1
' 362) 1
19 | 373 1

Each row represents a distinct subject. (You can optionally use row titles to identify
the subjects.) Each column represents a treatment.
Enter elapsed time (usually in days) as X (Prism does not let you enter dates).
For each subject, enter a code for Y:
Enter ‘1’ for a subject if the event (death) occurred at the time entered into X.
Enter ‘0’ if the data are censored. Data are censored when you simply don‘t know
what happened to the subject after that time, or do know but can’t use the
information.
For a more complete discussion of entering survival data and interpreting the
results, see: How To: Survival Analysis

Error bars

When Prism plots a survival curve, it can include SE or 95% CI error bars.
These are computed as part of the Kaplan-Meier method for creating the
survival curve. You can't enter error values directly -- they are computed from
all the data.

9.8 Parts of whole tables

A Parts of whole table is used when it makes sense to ask: What fraction of the total is
each value? This table is often used to make a pie chart.
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10

Analyses performed on parts of whole data
e Fraction of total

e Chi-square goodness of fit

Example of a Parts of whole table

The example below shows the number of students who received grades of A, B, C, etc.
The sum of the five values in the table (61) is the total number of students.

T abile foimak
Parts of whole

|

0 Wn B | M =R
molo|m =

A

Number of Students

Y

23
29

-
2
0

You can enter data onto as many columns as you want. But note that only the values
entered into column A will be automatically graphed. Use New...Graph to plot other

columns.

Data tables
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Unlike Excel or most other graphics programs,
Prism's data tables are formatted. In most
cases, the first column is for X. The rest of the
columns are for Y values, and these can be

divided into subcolumns for entry of error bars.
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10.1 How to create a new data table

A Prism project can contain many data tables.

Click the new button from the Sheet section of the Prism toolbar (or drop the
Insert menu) and choose New Data Table and Graph.

The New Data Table and Graph dialog looks a lot like the Welcome dialog (with
fewer choices). Choose which of six kinds of data tables you want, and
whether to start with an empty table or use sample data. If you choose to
create an XY or Grouped table and are not using sample data, you'll also need
to decide about subcolumn format.

10.2 Data table limits

You can have up to 500 data tables in your project. Each data table can
contain:

e Any number of rows (limited by RAM and hard disk space). We've tested
hundreds of thousands of rows.

e Up to 256 data set columns. Prism 5 only allowed 104.
e Up to 256 subcolumns. Prism 5 only allowed 52.

If your table has more columns or subcolumns that Prism 5 can handle, the
table will simply not be included when you open the file in Prism 5.

10.3 Changing a data table format
The choice you make about how to format your data table is important. If you

don't choose the appropriate kind of data table, you won't be able to make the
kind of graph you want or perform the analyses you have in mind.
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For XY tables Prism uses subcolumns replicate data. If your table needs more
subcolumns you can always change the number of subcolumns (replicates) in a
data table. Or, if you entered already-calculated error values but your table is
labeled wrong (say you actually entered SD, but the table is formatted for
SEM, you can make the switch.

To change the format of a data table, Click on the Table format area in the
upper left of a data table.

r—— X Group A
= conc (pM) |Binding (fmol/mg
2 x X Y
1 6 100
2 [Titl 17 250
3 [T 29 260
4 [ 40 360
5 | 50 350
6 60 400
T [Tt 12 403
8 - 82 425
9 |7 92 430
10 [T 103 442
1 |7 115 455
12 [Tt 125 450
11

14
Alternatively, click on the Table Format button = onthe Change toolbar.
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Format Diata Table “
Table Format | Calume Titles
Data table
Find of table: |y -
& Shaw aw lilles

Aubomatic column widths
=
@ Enber ¥ values
Al enber 2 amor values to plot horizontal enoe bars

Generate i values & a senes, dtating at (100 nirciements of  1.00

b

@ Enber and plot a gingle ' walue for sach poink
Enter 2 - repheate vaues in side-by-side subeclumng
Enbei and plal el values ealeulabed elsewhzie
Enites: | Maan, 50N -

Help | Cancel [5]4 |

If you want to change the type of error bars displayed on your graph, you
don't need to change the data table. Instead, double-click on any data point on
your graph to open the Format Graph dialog and use the drop-down menu to
change the error-bar format.

10.4 Choosing a table to create a bar graph

Prism offers six distinct types of data tables. Four of these can be used to
create bar graphs, as detailed below. If you want to create a bar graph, it is
important to choose the kind of data table that matches your data.

Column graphs

Enter data for each group into its own column, stacking replicates (if any).
Each column then becomes a bar, and you'll be able to control the appearance

of each bar individually.
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- Group A Group B Group C Grou
- Cats Dags Mice
d Y Y Y ¥

1 12 13 22

2 1" 12 13

3 15 15 2

4 16 19 25

3

&

T
251
204
154 —_

10 1

L]
Cats Dogs Hamsters

Note: If you want to create a graph like the one above, but you've already
calculated your mean and error values, start instead with a Grouped table (see
below) and use only the top row.

T able format:

Group A Group B
Grouped ; -

4

xi Mean SD N } Mean SD N }
1

Grouped graphs

Each column represents a different kind of bar. Each row is a different instance
of that bar. Enter replicates (if any) in side-by-side subcolumns. So if you have
three Y columns and four rows, you will have three kinds of bars, and you can
choose the color, fill, and border of each. You will have four different bars of
each type. You can choose whether you want the bars interleaved, stacked, or
separated on the Welcome dialog or by clicking Change and then Type of
graph.
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T ahle fomat: Group A Group B Group C
Groupsed Cals Dn-gs Hamsters
P = AV A:¥2 BYlT | B¥2 eyl | Cv2
1 |Day 1 12 13 14 13| 2 22
2 |Day 10 1 7 16 17] 19 23
4 |Day 20 15 16 9 12 23 19
4 |Day 30 16 17| 20 15 26 25
Data 3
34}..
Bl Cats
| = Dogs
=
204 L 1 Hamsters
104
0- 1
M, ] ]
b o
ﬁ'ﬁ T "{s 3
< <F <

Contingency tables

A contingency table is like a grouped table but doesn't have subcolumns for
replicate values.

T abde format Outcome A Outcome B | Outc
Contingency Mycardial Infarction Mo M|
p x Y Y
1 |PLacebo 139 10845
2 |Aspinn 104 10933
3
Prospective (aspirin and M)
15000
10000+
50004
ﬂ -

XY Bar graphs

Placebo

Aspirin

B yocardial Infarction
o M
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Both the kinds of bar graphs mentioned above place the bars on the graph in
order, with equal spacing. In some cases, you want to position each bar along
the X axis with the position determined by an X coordinate you enter. To make
this graph, choose the Spikes graph in the New Graph dialog.

25

T able format; X Group A Gr
8y Days Cats '
A * X
238 [Title 2 4
239 (Title 3 7
240 |Title 5 12
241 |Title g 25
242 |Title 12 26
243 |Title 14 32
244 |Title 21 40
B =
IR
2 3
-]
Q 20
10+
.|:|...
0 10 15 20
Days

Settings in the Format Graph dialog also let you make this graph. Uncheck the
option to "Show Symbols" and check the option to "Show bars/spikes."

10.5 Choosing a table to create a scatter plot

Prism offers six distinct types of data tables. Three of these can be used to
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create scatter graphs.

XY scatter graphs

With an XY data table, each X value can have several replicates for every data
set. When you make your graph, you can choose to show all the replicates on
your graph instead of error bars. Start with an XY table if you want to show all
your replicates for each X value.

4001

300 L™
e
]

2001 .

] : i.
1001 uu
n I I I 1
0 10 20 30

Here is the data table for the graph above.

A

35

43
50

7T
146

Group A

AY2

3

43
&7

B9

187

AY3
42

67

99
1

145

B:Y1

36

a7

102

54

a4

Group B

B:Y2

39

236

B:Y3
25

62

154

231

271

To format an XY graph to show each data point as in the graph above, click on
the Format Graph button on the toolbar, select Global to choose all data sets,
and choose to Show each Replicate. To show mean and error instead, choose
Mean and Error from this drop-down menu instead.
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Format Graph

[ Appearance | Diata Sets on Graph | Graph Settngs

Data set:| Data 1 Data Set-B » e [ - (Jetabai = 13

Style
Bppeaiance: | Each Repicate | Phot | Staggesed _:‘::)

+ Show s
Coor |(NENEEEN ~| Shape n
Size i1 =u

-
-

Chos hase Jenik ose dodennlomae

Column scatter graphs

If you want to compare groups and show every data point along with lines for
mean and error for each group, start with a column table. All the data values
for each group should be entered in a single column.

100-
BU' ]
60- i
L1
40, —— s
20- ¥
0

Méle Ferﬁale

To make the graph above, start with a Column table and enter all the data
points for each data set in a column. Prism will create error bars from all the
data points in each column.

¢ | GroupA | Group B
: Male Female
P ¥ Y
1 54 43
2 | 73 kX!
3 45 G5|
4 54 i
5 | 45 46
6 | 65
7

If you instead want a graph that shows only the mean and error for each data
set, double click on any data point to open the Format Graph dialog and
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|

Sigle
Iefﬁe’ Symbal [one symbol per column) b. E( | Mean with SEM 5
Pattenn colar, -

Fil. | SEEESS - Pattern: | EEEEEEE
Bardar color | EISEEEEE -

e

Farmat Graph

Appearance . Diata Sets on Giaph | Giaph Setting:

Bordear

Symbols

Grouped scatter graphs
If you want to create a scatter plot comparing groups by more than one variable, enter data

on a Grouped data table with side by side replicates

choose "One symbol per column" and the type of error you want to show

Tabie format Group A | Group B
Grouped Wild type cells WTC91 cell line
d x| A¥Z AY3 AYa AY5 B:Y1 BYZ | [ B:Y4 B:Y5
1 |Serum starved 36 41 43 98 ar 95 99 f
19 26 29 25 32 29 26 33 3

2  |Mormal culture
=

Here are the data plotted as an interleaved graph

o Wild-type cells

150 1
B WTCEN cell line

1001 ].=.._

501

You can also choose to superimpose the groups
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150-

100- nn,

50+
-- [ ]
_h%;l_

Serum Istanred Normallculture

10.6 Column titles
Why use column titles?
Column titles are used to:
¢ Identify data sets on a data table.
¢ Identify data sets when choosing analyses and viewing results.
e Labeling the X axis of Column (and sometimes) grouped graphs.

e Creating legends for XY and Grouped graphs.

Enter two or three line row titles and column titles

You may enter two or more lines of text for each column title. This is new to
Prism 6. You may also now bold, italicize and underline text in titles (you could
always use superscript, subscripts and Greek).
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Group A

Group B

Control | Treated with Antagonist
Data subset 1

Y

Y

1.0
an

9100

To add an additional line of text to the title click the Line Break symbol or press
the key combination Shift-Enter to move to the next line.

i A

Group B

L
| Gro

ol

9100

View and edit all the column titles at once

Treated with Antagonist

a subset 1
o

To view and edit multiple column titles at once, click on the Format Data table
button in the upper right corner of the data table and choose the tab for column
titles. If your table has many subcolumns, this is the best way to edit column

titles.

sble format: -
Minutes
|

This 1s an XY table. Click to ch
subcolumn formats, or to sho

X

2
i}

8 20
: 30
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Fosmat Data Table

L
A

]

BIU

Contral

Treated

Treated with
Antagomst

T able Forfs | Cohamn Titlerz

X2 Xs

EFE===T(@)mm|2

Help

Cancel | ok |

Autocomplete

Prism uses autocomplete to help you. It tries to guess what you are typing, and
let's you choose from a list of titles you've used before. If you find this more
annoying than helpful, turn it off in the View tab of the Preferences dialog.

10.7 Row titles

Why use row titles?

Row titles have four purposes:

Label unknowns in standard curves -- the labels will propagate through to the

standard curve (interpolated values) results.

Label individual points on an XY graph.
Label groups in a grouped data table.

Label subjects on a column table plotted as a before-and-after graph.
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Show or hide the row title column

If you don't see a column for row titles, click on the Table format area in the
upper left of a data table to open the Format table dialog. Choose to "Show

row titles."
@ X Group A C
1 2719 44
2 514 99
3 669 119

To hide the row title column, click the X at the top of the Row title column.

T able fomat: X Group A
a X ¥
1 | Algena 2719 44
2 .Eurhina Fasa 514 99
3 |Bunundi 569 119

Enter two or three line row titles and column titles

You may enter two or more lines of text for each row title. This is new to
Prism 6. You may also now bold, italicize and underline text in titles (you could
always use superscript, subscripts and Greek).

To add an additional line of text to the title click the Line Break symbol or press
the key combination Shift-Enter to move to the next line.

Table farmat:

Grouped
‘ x
1 |Serum starved
(three days)
2 | 4
3

Autocomplete

Prism uses autocomplete to help you. It tries to guess what you are typing,
and let's you choose from a list of titles you've used before. If you find this
more annoying than helpful, turn it off in the View tab of the Preferences dialog.

Showing row titles on a graph
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Double click on any symbol to open the Format Graph dialog and choose
"Label each point with its row title". Double click on any row label to change
the font of all the labels. You can also delete individual labels or drag them to a
new location.

Additional options
Flob ore @ Left Y axiz Shiow legend
Right ' anis

o | Label each point with itz 1ow title

Dog diet results
Blowser
Fida
Riex
Poachy

welghtins
TII111111T,

i v
Week 1 Week 3

Infant Mortality vs. GDP

& Sherra Leons

140 » pasavw

IMR
L]
g
2

40 -
20 a3 e ¢ Venezosi United Stabes of America
- - ® L] Span
- *... ] 'i-“.m:-l -

0 ss.ﬁnu $1n.'unu 315:':!':!: $20:l:lm
Real GDP per capita

10.8 Sorting data

Reordering XY data

If you choose connecting lines on an XY graph, Prism connects the points in the
order they appear on the data table. If the data are not sorted on the data
table, the connecting lines will jump back and forth across the graph. If you
want the connecting lines to go from left to right across the graph, first sort
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the data table by X values. Click on the Sort Rows button on the Change
toolbar, and sort by X value.

Change Import | Uraw

=300 A
E‘f #ﬁ Sort by X Value
Sort by Row Title

iroup A

[ Reverse Row Crder

Reordering Grouped data
Distinguish two ways to reverse order on a Grouped graph.
Reverse the order of rows

Click on the Sort Rows button on the Change toolbar, and reverse the order.

“hange Irmuport Liraw

=0 3(X-) A
E‘f #ﬁl Sort by X Value
Sort by Row Title

wroup £

P Reverse Row Order

This example shows the effect of reversing the order of the rows in the data
table.

1501 150

1004 ' 100

504 50

0- 0

o & 5 &

\d:" N
& & & &
Reverse the plotting order of data set columns

Grouped tables are defined by two grouping variables. If you want to reverse
the order of how the columns are graphed, you don't need to change the data
table. Instead, go to the graph and click the Change data set order button. One
of the choices on its menu reverses the order of data sets.
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Chang
il i.
< g -

This example shows the effect of reversing the plotting order of data sets.
Note that this example starts with the same graph as the prior example.

450 150
48D ' q00
a0 50
n il
&'ﬁ
& s&e"t' & *,Je"’
0&& & oﬁ &
“ o i o

10.9 Changing data table column widths

To adjust the width of a column, click anywhere on a column border and drag.
If you first select several columns, dragging the border of one column will
change the width of all selected columns. Prism determines the width of
subcolumns (replicates) automatically, and you cannot change these widths
individually. To make all larger or smaller, resize the main column.

X Group A Group B Gt
! Data A 'J]' Data B

® X Y Y
2719 44 33

H 514 95 53
05 19 b2
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10.10 Specifying decimal places in a data table

Decimal format

Prism automatically chooses the humber of decimal points to display in a data
table automatically.

To change the number of decimal points displayed, Select the column or
columns you wish to change (click at the top of the column to highlight), and
click on the Change decimal format button of the Change toolbar.

Change
TF -
=

Notes:

e When you place the insertion point (click the mouse cursor) in a particular
cell in a data table, Prism expands that value to show all digits. When you
move to another cell, the value reverts back to the selected numerical
format.

¢ It is not possible to change decimal format of a contingency table or the Y
values in survival tables, since all values must be integers.

¢ You can only change numerical format for an entire column (or several
columns). It is not possible to change the numerical format of individual
cells.

Decimal separator
In some parts of the world, a period (point) is used as the decimal separator.
In other parts of the world, a comma is used.

When entering data into Prism, you can use either a period or a comma to
mark the decimal point.

When exporting data, Prism uses the separator you choose in the Export
dialog. When pasting data, Prism uses the separator set in Preferences.

When importing data, you can specify how a comma is interpreted (as a
decimal separator, as a thousands separator, or to separate columns of data).
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10.11 Excluding data table values from graphs and analyses

Excluding values from data tables

If a value is too high or too low to be believable, you can exclude it. Excluded
values are shown in blue italics on the data table, but are not included in
analyses and are not shown on graphs. From the point of view of analyses and
graphs, it is the same as if you had deleted the value, but the number remains
on the data table to document its value.

To exclude selected values, Click the Exclude button from the Change toolbar.

Change
TE =0 X] -
=il
ESS -y
The excluded values appear in blue italics, followed by an asterisk.
Group A Group B (

Data A Data B

Y Y

H .~ EIQ) 53

62

Choose on the File&Printer tab of the Preferences dialog how excluded values
should appear when copied to the clipboard. Your choices are to copy a blank
value (as if missing), a regular number (ignoring the fact that the value is
excluded) or a value followed by an asterisk (to match what you see). Prism
offers the same choices on the Export dialog to control how excluded values
are exported to .TXT or .CSV files.

Outlier elimination

Instead of manually choosing points to exclude, you can ask Prism to perform
outlier elimination.

Removing entire data sets

To remove a data set from a Graph, click on the Add/Remove data sets
button from the Change toolbar. Select the data set to remove. This dialog will
also let you add data sets to a graph.
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Change
Gi LS LS &

@i~ &-

To remove a data set from a Results sheet, click on the Analyze different data
sets button from the Change toolbar, and choose the data sets to include in

the analysis.

Change

Analyze Data
Data to analyze

T abie: [ats 1

Type of analpsz
‘Which analsiz?

Tranzform, Mommalize. ..

10.12 Missing values

Analyze which daby sets?
e -Activin

o B:vdictnan

ath

When entering data, simply leave a blank spot for any value that is missing.
Excluded values are treated exactly the same as missing values.

Prism never ever treats an empty cell as if you had entered zero -- it always
knows that is a missing value. It will analyze the data if it can, and leave analysis
results blank when it cannot.

The details of how Prism handles missing values differs for various statistical

tests.

= Unpaired t test; Mann-Whitney test; Ordinary one-way ANOVA; Kruskal

Wallis test

These tests work fine with unequal sample size. Missing values are not a

problem.
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= Paired t or Wilcoxon matched pairs test; repeated measures one-way
ANOVA

Prism only analyzes rows where there are data for all conditions. If one value
is missing, that subject (row) is ignored.

= Ordinary two-way (not repeated measures) ANOVA -- Enter raw data

If some values are missing, two-way ANOVA calculations are challenging. If
any row/column combinations have no values at all, Prism cannot compute
ANOVA. If some row/column combinations have fewer replicates than others
(some replicates are missing), Prism uses the method detailed in_SA Glantz
and BK Slinker. This method converts the ANOVA problem to a multiple
regression problem and then displays the results as ANOVA. Prism performs
multiple regression three times — each time presenting columns, rows, and
interaction to the multiple regression procedure in a different order. Although
it calculates each sum-of-squares three times, Prism only displays the sum-
of-squares for the factor entered last into the multiple regression equation.
These are called Type III sum-of-squares.

= Ordinary two-way (not repeated measures) ANOVA -- Enter mean, SD (or
SEM) and N

If your data are balanced (same sample size for each condition), entering
data as mean, SD (or SEM) and N is not a problem -- you'll get the same
results as if you had entered raw data. However, this not the case if your
data are unbalanced, it is impossible to calculate precise results from
unbalanced data entered as mean, SD (or SEM), and N. Instead, Prism uses a
simpler method called analysis of "unweighted means”. This method is
detailed in LD Fisher and G vanBelle (details below). If sample size is the same
in all groups, and in some other special cases, this simpler method gives
exactly the same results as obtained by analysis of the raw data. In other
cases, however, the results will only be approximately correct. If your data
are almost balanced (just one or a few missing values), the approximation is
a good one. When data are unbalanced, you should enter individual replicates
whenever possible.

= Repeated measures two-way ANOVA

Prism cannot perform repeated-measures two-way ANOVA if any values are
missing. Prism (beginning with Prism 5) works fine if there are different
numbers of numbers of subjects in each group, so long as you have complete
data (at each time point or dose) for each subject. Say you are comparing
two groups (control and treated) measured at four time points. It would be
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fine if there were more treated subjects than control subjects, so long as
each subject has data at all four time points. But Prism can not analyze
repeated measures two-way ANOVA if one of the subjects only had data for
three time points, with the fourth time point missing. .

= Linear and nonlinear regression

Fitting lines and curves works fine with missing values. You can choose
whether Prism fits the individual replicates or fits the means. If you choose to
fit the means, each mean gets the same weight regardless of how many
values were used to compute it. If you fit the individual replicates, then X
values with more Y replicates get more weight than X values with fewer
replicates.

= Survival curves

Comparison of survival curves does not require equal sample size. If data are
completely missing for any subject, simply don't enter data for that subject.
But before deciding to leave data out, read about censoring which happens
when you know the subject survived up until a certain time, but don't know
what happened after that (or you know, but can't use the data because the
experimental protocol wasn't followed). Prism handles censored data fine.
Don't omit those subjects, enter the duration that they survived on the
experimental protocol and mark that duration as censored.

10.13 Keyboard shortcuts

e The Tab key moves to the right. Shift-tab moves to the left.

e The Enter key moves to the right to the next subcolumn, if there is one;
otherwise it moves down a row and to the first subcolumn. Shift-Enter does
the opposite.

e The DEL key erases all selected values, but the data set will still be linked to
analyses and graphs. When you enter new data, Prism will update the analyses
and graphs. To delete a block of data completely, select Delete from the Edit
menu. Other data on the table will move to fill the gap.

e Shift-space selects the entire row (Windows)
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e Control-space selects the entire data set (Windows).
e Control-A selects the entire table (Windows).

e Shift-Control-Space selects the entire row (Mac).

e Shift-Option-Space selects the entire data set (Mac).

e Command-A selects the entire table (Mac).

10.14 Inserting a series

Often you'll want your X column of an XY table to be a regular series of values.
Prism offers two ways to do this.

Using the Insert Series command

Follow these steps to insert an arithmetic or geometric series:

1.Place your insertion point in the first cell of the series. Alternatively select the
entire range that you want to contain the series.

2.Drop the Insert menu and choose Create Series... Or click the corresponding
button in the Change portion of the toolbar.

Create Series =5
Create & senes with 10 valles siianged weibcaly
First walu=: 1.0
Chang Cakculabe sach valus
Change
Walue just abova it | plug = 10
&1 28 X -
:.'
ot A el

3.Enter the number of values you intend the series to have. If you preselected a
range of values, Prism will default to the humber of rows in that range. Also
enter the first value, and the rule to increment other values.

Notes:
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e You'll usually want to create a series in the X column of any XY table, but you
can insert a series in any column of any table.

e If you select an entire column before bringing up this dialog, the dialog will
default to creating a series with 500,000 values. This can take a while. Adjust

the value a reasonable number.

Turn the X column into a series

This option is a carryover from prior versions of Prism, and we suggest you use

the Insert Series command instead.

To turn the X column into a series:

1.Create a new XY table.

2.Enter at least one Y value or column titles so the table is not completely

empty.

3.Click the Table Format button at the upper left of the table, or drop Change

and choose Format Data Table.

4.Choose to generate X values, and enter the starting value and increment.

[ Format Data Table

Table Format | Cournn Tites
Data table
Kind of tabhe: |22y
o | Shove row bitkes

o | Bulomshe solimn wdhs

1
| 1
Eriler i valuecs

Allzo erder ¥ enor values o plot honzontal emor bars

i

Generste s vahies a2 a setes, galing st 0.00 in incresmenls ol

@ Enter and phol 2 singla ' vwalua for aach point
Enler 2 = replicate valies in side-by-side subcolumrg
Enter and plot emar valses calculated elbewhess

Erter; |Mean, SDLH -

Help Cancel

Ok
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Notes:

e On older versions of Prism, you were able to define this series at the time you
created the table. With Prism 6, you can no longer do this. You must first
create the table, and then use Format Data Table to define the series.

e When you define the X axis to be a series, Prism will delete any X value you
had entered into the X column without asking for confirmation.

e With this method, the entire X column becomes a nearly infinite series. You
cannot tell Prism where to stop the series.

e With this method, the series is always arithmetic -- each value is computed by
adding a constant increment to the prior one. Use the Insert Series dialog to
create a geometrical series — each value is computed by multiplying a
constant factor times the prior one.

10.15 Rounding

Numbers entered with many digits

When you enter data with more than seven digits, Prism will store only seven
(actually it is binary, so it is 'about' seven decimal digits) so will not store the
exact value you entered. For example, if you enter the value 99.2492427 into a
data table, Prism rounds it to 99.249250. Prism stores numbers with single
precision, so it can only store about seven significant figures. If you enter more,
Prism rounds off. The conversion from decimal to binary and back means that
the rounding is not always what you'd predict.

Numbers entered with seven or fewer digits

The problem of rounding

Rounding values is straightforward unless the next digit is 5. Should 2.5 be
rounded up to 3 or rounded down to 2? Both are equally accurate, and many
strategies have been proposed to deal with this issue. The Wikipedia article on
rounding explains the many possibilities.

Entering numbers into computers adds another layer of complexity. Computers
store the number as binary digits, so need to convert to and from decimal. For
many values, this requires rounding as well. For example, let's say you type in
the number 0.055, and ask Prism to display the value to only two decimal
places. The next, third, digit is 5. One common rule to always round up when
the next digit is 5, so you'd expect Prism to display 0.06. But the computer
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can't store the value 0.055. Instead, all values are converted to binary, so this
value is stored as 0.05499996. When rounding this value to two decimal places,
the next (third) digit is a 4. So Prism Windows rounds down and displays 0.05.
Prism Mac rounds up, in this case, and displays 0.06.

How Prism rounds

By default, Prism tries to show all the digits you entered, and increases the
number of digits after the decimal place to accommodate the extra digits. But
you can use the Format Numbers dialog to show fewer digits. And the results of
analyses can be rounded as well. How Prism rounds values can seem erratic.

Prism rounds values that end with 5 somewhat unpredictably. For example,
0.25 gets rounded up to 0.3, but 0.45 gets rounded down to 0.4. These are
both correct, since rounding a 5 up or down is an arbitrary decision.

Prism Windows uses the C function sprintf() to display real numbers. A
Microsoft knowledgebase article explains how this function rounds. The function
used by the Mac Xcode compiler is similar but not identical.

Note that Microsoft Excel is different. It uses two methods, one when the
calculation is done within a worksheet and another when done by a macro.

It doesn't really matter in most cases

What you see on the Prism data table matters only when you look at that table.
Notes:

e Choosing to show fewer digits on the data table won't affect how Prism
analyzes or graphs your data. Analyses are always based on all the digits you
entered (up to the seven Prism can store).

e When you save the Prism file (as .PZF or .PZFX), Prism saves all the digits you
entered (up to seven), so the values are not truncated when you save.

e When you copy data from a Prism data table to the clipboard, Prism copies the
values you entered, not only the digits you see on the table.

e When you export a data table as a .TXT or .CSV file, Prism exports the digits
you entered, and not only those that appear on the table.
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11  Error bars and replicates

Prism lets you enter error values directly in a

data table and plot them on a graph, or it will
calculate them from raw data. You can choose
what you want error bars to show and how you

want them formatted.

11.1 Key concept -- Replicates and error bars

When you collect scientific data, you almost always collect replicate data and plot the
individual replicates or an error bar showing the variability of the data. One of Prism's
strengths is its ability to handle replicates and error bars.
e You can enter replicates directly into a Prism data table.
e If you enter replicate values, Prism can plot either individual replicates or error
bars.
e You do not need to enter SD or SEM values in order to plot them. Prism can plot
error bars from raw data.
e You do not need to run a Row Means analysis to plot error bars. Prism can plot
error bars directly from raw data.
See also:

Graphing each replicate

Key concepts: SD

Key concepts: SEM

SD and SEM are not the same

When to plot the SD vs. SEM

11.2 Replicates and error bars on XY graphs

Setting up data tables for entry of replicates or error values

© 1995-2014 GraphPad Software, Inc.


http://www.graphpad.com/guides/prism/6/statistics/index.htm?standard_deviation_(sd).htm
http://www.graphpad.com/guides/prism/6/statistics/index.htm?stat)keyconcepts_sem.htm
http://www.graphpad.com/guides/prism/6/statistics/index.htm?stat_semandsdnotsame.htm
http://www.graphpad.com/guides/prism/6/statistics/index.htm?statwhentoplotsdvssem.htm

148

GraphPad Prism User Guide

When you create an XY table, choices on the Welcome or New Table dialog let you

specify side-by-side subcolumns for entry of replicates or error values computed
elsewhere. Learn more about XY tables.

The example below is set for entry of two replicate values (duplicates) but you can
choose any number from 2 to 256.

¥: (0 Enter and plot & sngle 'y value for each point

@ Enber 2 = replcate valies in side-by-ide suboolumng,
Enber and m::: :ﬁ Enor v calculsted elewhers
Erkes: |M ngzz EEEEII'CI’ 'I
-

This next example is set up to enter mean, SD and N for each point.

AL Enber and plot a zsingle v’ value for each point

Enter 2 “. rephoabe values nade-by-zside subcolumns,
and plot | Each Repliicats Aligred

& Enter and plot eiror values shesdy calculated elsewhee
Enler |Mean 50N -

) Availabd Mean, SEM. N

Iean, 0V N
* Linear regre paan & S0 WESS
* Nenlin2ar re pasn & SEM
* Correlation pgan & %0V |
Organizatia Mean, +/- Einor

tean, Upper/Lowes Limit

"%CV" is the coefficient of variation, which is equals 100SD/Mean. If you enter the %
CV, Prism will plot SD error bars.

If you enter N along with the SD, SEM or %CV, choose to plot the SD, SEM, or 95% CI
(via choices on the Format Graph dialog). If you omit N, Prism can only plot the error
value you entered.

Changing the subcolumn format

Click the Table Format button in the upper left corner of the table to reformat a data
table - change the number of replicates, or change the entry of error values.
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X Group A

xr conc (phM) |Binding (frmol/mig)
,. x X Y

1 | 5 100
] 171 2503
3| 29 260
4 40) 360
5 508 350
3 608 400
7T | 72 403
8| 82 425
9 | 92 430

Use the Format Data Table dialog to specify how you will enter the replicates or error
values. If you change from entry of mean and SD to entry of mean and SEM, only the
labels change (not the numbers). This lets you correct a mistake (if you were actually
entering SEM values but mistakenly set up the table with a subcolumn labeled for SD
values). Don't make changes in the Format Data Table dialog when you want to change
the way the error bars are plotted. Read on to see how to change error bar plotting.

Choosing how the replicates or error bars are plotted

When you create a new table and enter replicates, you choose not only how the
subcolumns are formatted, but also how Prism plots them. You can choose to plot
individual replicates, mean only, mean with error bar (which you can specify). Choose
from a pair of drop down lists directly below the place where you choose the number of
replicates.

If you choose to enter error values directly, Prism will plot the values you entered
(except that when you enter %CV, Prism plots the SD). If you entered Mean, SD (or
SEM) and N, you can choose (on the graph) to plot the error bars as SD, SEM or 95%
CL

Changing how replicates or error bars are plotted

To plot the replicates or error bars differently, you don't have to remake a graph.
Instead, click the Change graph type button.

Change

@ 18 -

S il -

The changes you make on the Change Type of Graph dialog apply to all data sets on
the graph.

An alternative approach is to double-click anywhere on the graph to bring up the
Format Graph dialog. Then click the "All' button, so changes you make apply to all data
sets. If you don't do this, you might accidentally end up with some data sets with one
kind of error bar and other data sets with a different kind of error bar.
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11.3 Replicates and error bars on Column graphs

Column tables offer no choices for data entry

A Column table has no subcolumns. Replicate values are stacked into each column.
Note the distinction between this arrangement of data and the arrangement used in XY
and Grouped tables, where replicates are placed in side-by-side subcolumns.

When creating a Column table, you have no choices for data entry. Learn more about
Column tables.

If you want to create a column graph but enter error values computed elsewhere, you
can't do so on a Column data table. Instead, create a Grouped table, but enter data
only into the first row. A Grouped graph from data entered on one row looks like a
Column graph.

Choosing how to plot error bars and/or replicates

The Welcome dialog not only lets you choose the basic type of graph (via thumbnails
on buttons), it also lets you choose how to plot replicates or error values (via the drop
down list). The choices in the drop down list change depending on which kind of graph
you choose.

Changing how replicates or error bars are plotted

To plot the replicates or error bars differently, you don't have to remake a graph.
Instead, click the Change graph type button.

The changes you make on the Change Type of Graph dialog apply to all data sets on
the graph.

An alternative approach is to double-click anywhere on the graph to bring up the
Format Graph dialog. Then click the "All' button if you want all changes to apply to all
data sets. If you don't do this, changes apply only to one data set, so you can plot
some data sets one way and other data sets another way.

11.4 Replicates and error bars on Grouped graphs

Setting up data tables for entry of replicates or error values

When you create a Grouped table, choices on the Welcome or New Table dialog let you
specify side-by-side subcolumns for entry of replicates, or subcolumns for entry of
error values computed elsewhere. Learn more about Grouped tables. Note an important
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distinction: With XY and Grouped tables, replicates are entered into side-by-side
subcolumns; with Column data, replicates are stacked into columns.

The example below is set for entry of three replicate values (triplicates), but you can
choose any number from 2 to 52.

¥ subcolumns for replicates or error bars

) Enter and plat a single ' walue for each point

@ Enter 3 = replicate values in gside-by-zide subcolu
Plot:  [Mean with 5D -]

(1 Enter a ted elzewhers
Enter Mean with SEM hd

b ean with 95% Cl
'ﬂ' Avail: Mean wi_th rahge
[Feometic mean
» Two-wa' Geametric mean with 95% Cl
» Repeate Median ed-model)
» Bonferre Median with range

Organization of data table

The last two choices (grand mean and median) only appear if you choose a grouped
column scatter graph.

This next example is set up to enter mean, SD and N for each bar.

Y subcolumns for replicates or error bars
(71 Enter and plat a single ' value for each paint

-

() Enker 3 = replicate values in side-by-side subcalumns

Flat: | Mean witk 50

@) Enter and plot emor values already calculated elsewhers
Enter; |Mean, S0 M -

€ Availi Mean SEM.N
Mean, ZCV. N

* Two-wa! Mean & 50
* Repeate tfean § SEM
* Bonferre pean & 20V
Drganiza Mean, +/- Emrar
Mean, Upper/Lawer Limit

"%CV" is the coefficient of variation, which is equals 100SD/Mean. If you enter the %
CV, Prism will plot SD error bars.

If you enter N along with the SD, SEM or %CV, you will be able to plot the SD, SEM, or
95% CI (via choices on the Format Graph dialog). If you omit N, Prism can only plot the
error value you entered.
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Changing the subcolumn format

To plot the replicates or error bars differently, you don't have to remake a graph.
Instead, click the Change graph type button.

Change

B 18 -

Sl -

Use the Format Data Table dialog to specify how you will enter the replicates or error
values. If you change from entry of mean and SD to entry mean and SEM, only the
labels change (not the numbers). This lets you correct a mistake (if you were actually
entering SEM values but mistakenly set up the table with a subcolumn labeled for SD
values). Don't make changes in the Format Data Table dialog, when you want to
change the way the error bars are plotted. Read on to see how to change error bar
plotting.

Choosing how the replicates or error bars are plotted

When you create a new table and enter replicates, you choose not only how the
subcolumns are formatted, but also how Prism plots them. You can choose to plot
individual replicates, mean only, mean with error bar (which you can specify). Choose
all this right under the spot where you choose the number of replicates.

If you choose to enter error values directly, Prism will plot the values you entered
(except that when you enter %CV, Prism plots the SD). If you entered Mean, SD (or
SEM) and N, you can choose (on the graph) to plot the error bars as SD, SEM or 95%
CL

Changing how replicates or error bars are plotted

To plot the replicates or error bars differently, you don't have to remake a graph.
Instead, click the Change graph type button.

Change

@ 15 @

it -

The changes you make on the Change Type of Graph dialog apply to all data sets on
the graph.

An alternative approach is to double-click anywhere on the graph to bring up the
Format Graph dialog. Then click the "All' button so changes you make apply to all data
sets. If you don't do this, you might accidentally end up with some data sets having
one kind of error bar and other data sets with a different kind of error plotting.
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11.5 Stacked vs. side-by-side replicates

Note that replicates are arranged differently on different kinds of data tables.
e With XY and Grouped tables, replicates are entered into side-by-side subcolumns.
¢ With Column tablees, replicates are stacked into columns

¢ When entering data on Contingency, Parts-of-whole, or Survival tables, you never
enter replicate values so this distinction is irrelevant.

11.6 Error bars and confidence bands on Survival graphs

Survival tables offer no choices for data entry

When you create a survival table, you have no choices for data entry. You don't enter
error values. Instead, Prism computes the SE or 95% CI of survival when it creates the
survival curves from raw survival data. Learn more about entering survival data.

If you want to enter survival fractions with SE values computed elsewhere, create an
XY graph. In this case, Prism will hot be able to compare survival curves.

Choosing how to plot error bars

The Welcome dialog not only lets you choose the basic type of graph (via thumbnails
on buttons), it also lets you choose how to plot error values. At each time point,
choose to plot the standard error, the 95% confidence interval, or no error bar.

Error hars:

) None
® SE
O9ExE

Changing how error bars are plotted

To plot the replicates or error bars differently, you don't have to remake a graph.
Instead, click the Change graph type button.

Change

@) 13 -

<l - -

The changes you make on the Change Type of Graph dialog apply to all data sets on
the graph.

An alternative approach is to double-click anywhere on the graph to bring up the
Format Graph dialog. Then click the "All' button so changes you make apply to all data
sets. If you don't do this, you are able to plot some data sets one way and other data
sets another way.
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If you plot the 95% confidence interval as confidence bands, you can fill or color the
area between the bands.

11.7 Confidence and prediction bands from regression

When you fit a line with linear regression, or a curve with nonlinear regression, you can
choose to plot confidence or prediction bands. Confidence bands tell you how precisely
you have determined the line or curve. Prediction bands tell you about the scatter of
the data.

Learn more about choosing and graphing prediction and confidence bands from linear
regression and nonlinear regression.

Prediction and scatter bands are computed using complicated calculations that are part
of the regression procedures. You don't enter these values directly. All you do is check
an option when choosing analysis options.

11.8 Graphing error bars calclated elsewhere

Choosing to enter precalculated error values

When creating (or reformatting) a Grouped or XY table, you can choose to
format the table for entry of preaveraged data.

@ Enter and plat errar values aleady calculated elzewhere

Enter: [Mean, S0LM ']

Here is the list of choices:

hean, SEM, M
kean, %W, M
Mean & 50
bMean & SEM
bean & Z0W
kean, +/- Ermar

kean, Upper/Lawer Limit

If you enter mean and SD or SEM, why also enter n?
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If you only want to make a graph showing mean and SD or SEM, you only need
to enter those values into the data table. It is ok to omit the "n" values, or to
format the table for entry of Mean with SD or SEM, but without n.

It is necessary to enter n in these situations:

e You want to be able to switch between graphing SD, SEM and CI error bars. If
you enter SD or SEM with n, Prism can switch between plotting whatever form
of error value you want to show.

e You want to do statistical analysis. t tests, ANOVA and more require knowing
sample size.

e You want accurate nonlinear regression. If you enter the data as mean and SD
or SEM, Prism will fit the means, and ignore the values you enter as SD or
SEM. If you also enter n, Prism can account for scatter and sample size, and
the curve fit will be the same as if you had entered raw data.

What is the % CV?

The %CV is the coefficient of variation as a percentage, so is defined as
100*SD/Mean. Since the SD and Mean are in the same units, the %CV is a
unitless percentage.

The difference between entering +/- errors and upper/lower limit errors

It is easy to confuse the +/- and upper/lower choices for entry of preaveraged
data. But the two are distinct.

e When you format the subcolumns for entry of +/- error values, the values
you enter are interpreted as distances. These are added to (or subtracted
from) the value you enter as the mean to compute the end point of the error
bars.

e When you format subcolumns for entry of upper/lower Limit error values, the
values you enter are interpreted as the end points of the error bars. The error
bars will end at the Y values you enter.

What if | want to enter the median and quartiles, or some other kind of error
bars?

If you choose to enter the mean, with sample size (n) and SD, SEM or %CV,
you really ought to enter those exact values. Otherwise, analyses might be
incorrect.
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If you choose to format the data table with subcolumns for Mean and SD or
SEM or %CV without sample size, or for mean with +- error values or upper
and lower limits, no analyses will be possible. Or rather Prism will only analyze/fit
the means and ignore the error values. If you choose to format the table so the
subcolumns are labeled mean, upper limit, and lower limit, you are welcome to
enter into those subcolumns the median plus the 25th and 75th percentiles, or
whatever values you want. Prism will plot the error values you enter, and it is up
to you to keep track of how these values were actually calculated, and to label
your graphs accordingly.

11.9 Graphing each replicate

The advantage of showing every replicate instead of error bars

When making a XY graph, Column graph or Grouped graph, you don't have to
plot error bars. Instead you can graph each data point (replicate). This is often
the best way to display variation, as it shows your data exactly. Don't plot
mean or median with error bars too quickly. Stop to think about whether a
graph of the actual data would be more informative.
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XY graphs

Choose Individual Replicates when you pick the error format for your graph.
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Change Graph Type X

Graph family: [W - ]

L L Ll L

Individual replicates

L

Plot: Each Replicate Aligned -

Column graphs

Choose to make a scatter plot.

Change Graph Type

E

Graph family: [ Colurnn - ]

[T

Scatter plot
Plot: [ bean

d

Grouped graphs

Choose the Plot individual values tab. Then choose any of the graph types.
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Change Graph Type IE

—

Graph family: [ Grouped -

Plotind'widualvalues| Plot summary data |

[ Ralal ]

{1 080
{1 Ceoe

Interleaved scatter

Plot: kMean i

12 Importing and exporting data
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Importing and exporting data

Prism gives you several options to get data from
other applications. You can copy and paste, or

import.

159
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12.1 Key concept -- linking and embedding data

When you copy and paste from an Excel file or text file into a Prism data table,
you have the option to paste only the values or to keep a live link to the
original file so that whenever the original file is changed and saved, your Prism
graphs and analyses will update. A third option is to embed (keep a copy) of
the original file inside your Prism file.

When you link, you keep a connection to the original file. When you embed,
you make a new copy.

Linking and embedding works differently with Prism for Windows and Prism for
Mac:

+ With Prism for Windows you can link or embed to Excel and text files.

- With Prism for Mac, you can't embed files or link directly to Excel
spreadsheets. You can, however, link to text files.

12.2 Paste linking data from Prism

Prism 6 offers a new feature. You can copy data (or results), and paste link the
data to the same or different data table. You can either use the Paste...Link
command on the Edit menu (and the right-click shortcut menu), or choose to
link in the dialog that comes up when you choose Paste Special.

The pasted results are linked, which means if the original data are edited or
replaced, the linked values will update too.

Example 1

You use nonlinear regression to fit a dose response curve to six data sets. The
first three (A-C) are for one drug; the other three are for another (D-F). The
logIC50 values are all on one row. You know tha the first three are for one drug,
and the next three for another. But Prism doesn't "know" this. The results look
like this:
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Best-fit values

Bottom 1045 936.3 1101 8414 1301 1160
Top 6097 6225 6035 5943 5812 5849
LoglCa0

You want to put the logIC50 values into a new data table. The first three should
go into column A, and the next three into column B. Follow these steps:

1.Select the six values.

2.Copy them to the clipboard.

3.Use New...Data table and graph to make a new Column table.

4 .Put the insertion point into Column A and Row 1 of that new table.

5.Choose Paste Special from the Edit (or right-click shortcut) menu.

6.0n the first (Source) tab of the Import and Paste Special dialog, choose to
insert and maintain link.

7.0n the fourth (Placement) tab of that dialog, choose to paste by columns,
stacking 3 values in each column. That way the six values that you copied as
one row, will paste into two columns.

8.Click OK.

9.Note that the values pasted into the data table are surrounded by a red box.
You cannot edit these values on the data table. If you double click within that
box, you'll return to the Import and Paste Special dialog (where you can unlink
the values, if you want to).

- Group A Group B
Data Set-A | Data Set-B
Y Y Y
1 -5.947 -5.642
2 -5.163 -5.322
3 -5.979 -5.404

10.Prove to yourself that the values are linked. Change the data being analyzed,
and notice that the summary values that you paste-linked automatically
update.

11.Create a graph of these values using New...Graph of existing data.

12.Compare the groups of values with a test.
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13.Download the Prism file.

Example 2

You have two sets of column data that you wish to plot both as a bar graph
showing the mean and SD, and also has a scatter graph showing individual
values.

One approach is to superimpose the bars and individual symbols. Prism 6 makes
this simple, as it offers this as one of the choices for column graphs. This can
look good if you omit the error bar, but looks cluttered when you include error
bars. I used light colors for the symbols in the graph below, which helped a bit.

150 -
> 100 -
= -
E N -
50
0 ' '
6‘} P
o e?
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Another approach is to put the bars and symbols side by side. Follow these
steps.

1.Enter the two columns of data into columns B and C.

2.Select the values in Column B and copy to the clipboard.

3.Put the insertion point at the top of column A, and choose Paste...Link from
the Edit menu (or the right-click shortcut menu).

4 .Select the values in Column C and copy to the clipboard.

5.Put the insertion point at the top of Column D, and choose Paste..Link from

the Edit menu.
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6.Note that the pasted values in Columns A and D are surrounded by a box and

cannot be edited.

E LGroup A Group B Group C Group D
= Control Control Treated Treated

y Y Y Y W
1 45 45 87 a7
2 56 56 =k 95
3 64 G4 79 79
4 35 35 112 112
3 I 71 50 a0

7.Edit a value in C(')Iumn B or C. Note that Column A and D are instantly updated
when you move the insertion point.

8.Polish the graph by double clicking on it, and choosing graphing options for
each data set.
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12.3 Pasting data from Excel (Windows)

Select a range of Excel data and copy it to the clipboard. Switch to Prism,
move the insertion point to the cell of a data table that will become the upper-
left corner of the pasted data.

Pasting Excel data

2

Then click on the Paste

or Paste Special B~ button in the Prism Clipboard
toolbar.
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If you use the Paste button or the keyboard shortcut (Ctrl+V), you will only
paste the values that have been copied to the clipboard. If you choose Paste
Special , you have several options about how you want to insert your data into
Prism's data table. These options are only available with Windows. If you use a
Mac, skip to this page.

Clipbosrd Analysis Change Imgpc

k. . e
I55-)  =anakze il )
Paste Data Ctrie ¥ ";
Paste Link
Paste Data Transposed Ctrl+ Shift+T
Paste Link Transposed
Paste Special... Ctrl+5Shift=¥

Tr——f T F T

e Paste Data -- Prism retains no link back to the Excel spreadsheet. The values

will be pasted and nothing else. The only advantage to using this method is
that it is conceptually simpler.

e Paste Embed -- You paste the selected data into the data table and also
paste a copy of the entire spreadsheet file into your Prism project, even if it
has several worksheets (tabs). This means you don’t need to worry about
keeping track of multiple files. You don't need to save the spreadsheet file
separately (except as a backup). You can open Excel from within Prism, edit
the data, and instantly update the analyses and graphs in Prism. A potential
disadvantage of embedding is that you will end up with multiple copies of the
same data. Another disadvantage is that your Prism files will be larger.

e Paste Link -- Paste the values into the data table but also create a link back
to the Excel file. The link has two functions. It lets you trace (and document)
the source of the data so you stay organized. It also is a live link. If you edit
or replace the data within Excel, Prism will update the analyses and graphs.
The Paste Link command is available only if you paste from an Excel
workbook that has a name. If you are working with a new Excel file, you
must first save it (thus giving it a name) before you can link its data into
Prism. When in doubt, use Paste Link.

e Paste Data Transposed -- Converts data in Excel rows into columns in Prism,
and vice versa.

e Paste Embed Transposed -- Converts data in Excel rows into columns in
Prism, and vice versa. You can choose to paste data only, and embeds a
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copy of the Excel sheet in Prism.

e Paste Link Transposed -- Converts data in Excel rows into columns in Prism,
and vice versa. Retains a link to the original Excel sheet

e Paste Special -- Opens dialog to let you choose whether to embed or link to
the original file (Windows only), and also choose to filter and rearrange the
data as you paste it into Prism. The Paste Special dialog is identical to the
Import dialog.

Pasting an Excel table as a picture

You can copy a portion of an Excel spreadsheet and paste it onto a Prism
graph or layout. This pastes a picture only, and Prism cannot analyze or graph
the values since the values are not in any Prism data tables.
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Importing Excel files

There are some limitations, and we don't recommend it, but you can import
Excel files directly into Prism for Windows.

12.4 Pasting data from Excel (Mac)

Pasting data from Excel

Select a range of Excel data and copy it to the clipboard. Switch to Prism and
move the insertion point to the cell of the data table that will become the
upper-left corner of the pasted data.
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2

Then click on the Paste or Paste Special B~ button in the Clipboard

toolbar.

S View [neert Change A

Cut Clri+x
Copy Clri+C
Paste Ceri+y
Faste Trarspose Ctr-Shift+T
Paste Special... Ctr+Shift+y

A oA B i [l e R e nELAD 0, B e e

e Paste -- You will only paste the values that have been copied to the
clipboard.

e Paste Transpose -- Converts data in Excel rows into columns in Prism, and
vice versa.

e Paste Special -- You'll then see the Import and Paste Special dialog, where
you can choose whether to filter and rearrange the data (such as
transposing).

Note that it is not possible to Paste Embed or Paste Link to Excel files on the
Macintosh. Those features only work on Windows.

Pasting an Excel table as a picture

You can copy a portion of an Excel spreadsheet and paste it onto a Prism
graph or layout. This pastes a picture only, and Prism cannot analyze or graph
the values since the values are not in any Prism data tables.
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Importing Excel files

Prism Mac cannot import Excel files. Either copy and paste, or save from Excel in CSV
format and import that text file into Prism.

12.5 Options when pasting data from Excel (win or mac)

What Excel puts on the clipboard

Excel Windows 2003 and later, and Excel Mac 2008 and later, copy data to the
clipboard in two formats: Plain text, and HTML.

By default, Prism (starting with 5.0c and 5.03) pastes the HTML format. This
will allow much better pasting of Greek letters, superscripts and subscripts, titles
with punctuation, numbers with nonstandard thousands or decimal separators,
and more.

There is one change. If the Excel cell contains a mixture of numbers and letters
(or punctuation), prior versions tried to extract and paste just the nhumbers.
Prism Mac still works that way, but Prism Windows won't paste anything into
numerical parts of a Prism table if the corresponding Excel cell mixes numbers
and text.

This new style of pasting only applies when pasting values. Paste-embedding and
paste-linking (Windows only) are not changed.

Changing back to the old style
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Pasting from the HTML rendition is the default. If it causes any problems, use
Edit..Paste Special and check the new option on the first tab:

[ x]Paste older text-based clipboard format. Not recommended.

With this option selected, pasting will work just as it did with earlier releases of
Prism (before 5.03 and 5.0c). We don't anticipate any situations where this will
be helpful, but are providing this option just in case. The option is available when
you insert data only, and will be unavailable if you choose to paste link or paste
embed.

Numbers, a Mac spreadsheet that is part of iWork, does not copy the HTML so
pasting from Numbers always uses the older style.
Two ways to paste from the HTML (older Excel versions only)

It gets even more complicated.

The HTML clipboard version from some versions of Excel contains each number
twice. One copy shows exactly what you see in Excel. The other copy shows
the value with more decimal places (ignoring formatting or rounding within
Excel). By default, Prism pastes the values as they are shown in Excel. But the
Paste Special dialog lets you use the other version if you prefer:

[x JPaste as many digits as possible. If Excel rounds to 1.23, paste 1.23456

This option is not available if you copy from Excel Windows 2007 or later, as the
necessary information is not copied to the clipboard.

12.6 Importing data from text files

Rather than copying and pasting via the clipboard, you can transfer data from
Excel or other applications to Prism using text files. This is most useful if you

need to move data from Excel running on one computer to Prism running on
another.

To create a text file from an Excel spreadsheet:

Go to the worksheet (tab) you want to export, then pull down Excel's File
menu and choose Save as. Select either Text (tab delimited) or CSV (comma
delimited) format.

To import a TXT or CSV file into Prism:
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Start from a data table and move insertion point to the cell of the data table
that will become the upper-left corner of the imported data. Click on the
Import button on the Prism toolbar.

Import

TH
ML

Prism will show you the Import and Paste Special dialog, which will let you
choose whether to embed or link to the original file (Windows only), and also
will let you filter and rearrange the data as you bring it into Prism.

Note that you can't open a text file directly from Prism's Welcome dialog or
with the File Open command. To import a file, you must first create a new
Prism project (or open an existing one), go to a data table, position the
insertion point, and then choose the Import command.

12.7 Importing text and Excel files directly

Importing Excel files

To import data into Prism (Windows only) directly from an Excel XLS file:

Start from a data table and move insertion point to the cell that will become
the upper-left corner of the imported data. Click on the Import button on the
Prism toolbar. Whenever possible, transfer data from Excel using copy and
paste.

Import

T
ML

Prism will show you the Import and Paste Special dialog, which will let you
choose whether to embed or link to the original file, and also will let you filter
and rearrange the data as you bring it into Prism.

Limitations to importing Excel files directly

If your Excel workbook (spreadsheet file) has several worksheets (tabs),
Prism only reads one — the one that was selected when the file was saved. Any
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other worksheets are invisible to Prism.

When importing data from an Excel file, Prism launches Excel invisibly, and asks
Excel to send the data to Prism. So Prism can only import an Excel file if Excel
is available on the same computer as Prism. Because Excel has to be launched
in the background, importing an Excel file can take much longer than importing
a text file.

Importing an Excel file requires an OLE (Object Linking and Embedding)
connection between Prism and Excel. This is a complicated process, requiring
the coordination of Excel, Prism, and various Windows components. While it
works fine on most computers, it simply doesn't work on some computers.
Because Macintosh computers don't support OLE, importing Excel files directly
isn't possible with Prism Mac.

You'll rarely want to import an entire Excel spreadsheet into Prism. While you
can restrict rows and columns to import on Prism's Import dialog, in most
cases it is easier to simply copy and paste the appropriate range.

Importing text files

All spreadsheet and statistics programs can export blocks of data as a text file,
separating adjacent columns with commas, semicolons, or tabs. Text files
commonly have extensions such as .TXT, .DAT, .CSV (comma separated
value), or .PRN (printer). Some programs refer to these files as ASCII files
rather than text files.

To import data into Prism from a text (ASCII) file:

Start from a data table and move insertion point to the cell in the data table
that will become the upper-left corner of the imported data. Click on the
Import button on the Prism toolbar.

Import

Tx
ML

Prism will show you the Import and Paste Special dialog, which will let you
choose whether to embed or link to the original file (Windows only), and also
will let you filter and rearrange the data as you bring it into Prism.

Note that it is not sufficient that a file have an extension (file type) such as txt
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or dat. The file has to be a plain text file. If a file is not a text file, renaming it to
have a different extension won't help.

12.8 Importing and pasting choices

The Import and Paste Special Choices dialog comes up when you import a file into a
Prism data table, or use the Paste Special command. It has five tabs:

Source - The Source tab lets you choose between importing or pasting just the
values, linking to a file, or embedding a data object.

View - The View tab lets you see the contents of the imported or pasted file,
divided into columns.

Filter - The Filter tab let you choose which portions of the data file to import.

Placement - The Placement tab lets you rearrange your data as you import/paste it
into Prism.

Info & Notes - The Info & Notes tab gives you tools to import sections of a text file
directly into a Prism Info sheet.
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12.8.1 Source tab
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Linking and embedding

Insert Data only

Prism retains no link back to the Excel spreadsheet or text file. The values will
be pasted and nothing else. The only advantage to using this method is that it
is conceptually simpler.

Insert and Maintain Link

Paste or Import the values into the data table but also create a link back to the
original file. The link has two functions. It lets you trace (and document) the
source of the data so you stay organized. It also is a live link. If you edit or
replace the data in the original data file, Prism will update the analyses and
graphs. With Prism for Windows, you can link directly to a text or Excel file.
Prism for Mac will link only to text files. With Prism Windows, the Link option is
available only if you paste from an Excel workbook that has a name. If you are
working with a new Excel file, you must first save it (thus giving it a name)
before you can link its data into Prism.

Embed as OLE object (Windows only)
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Paste or Import the selected data into the data table and also paste a copy of
the entire original spreadsheet or text file into your Prism project, even if it has
several worksheets (tabs). This means you don’t need to worry about keeping
track of multiple files. You don't need to save the spreadsheet file separately
(except as a backup). You can open Excel from within Prism, edit the data, and
instantly update the analyses and graphs in Prism. A potential disadvantage of
embedding is that you will end up with multiple copies of the same data.
Another disadvantage is that your Prism files will be larger.

Automatically update Prism when the data file is changed

If you check this option, whenever you look at a Prism data table, graph,
results sheet, or layout, Prism will update the sheet if the linked Excel file has
been changed.

Excel options

What Excel puts on the clipboard

Excel Windows 2003 and Excel Mac 2008, copy data to the clipboard in two
formats: Plain text, and HTML. Numbers, a Mac spreadsheet that is part of
iWork, only copies in plan text format.

When there is a choice, Prism (starting with 5.0c and 5.03) pastes the HTML
format by default. This allows much better pasting of Greek letters,
superscripts and subscripts, titles with punctuation, numbers with nonstandard
thousands or decimal separators, and more. You can specify that the text
format be used by checking the option:

[x]Paste older text-based clipboard format. Not recommended.
Two ways to paste from the HTML

It gets even more complicated. With Excel 2003, the HTML clipboard version
contains each number twice. One copy shows exactly what you see in Excel.
The other copy shows the value with more decimal places (ignoring formatting
or rounding within Excel). By default, Prism pastes the values as they are
shown in Excel. But the Paste Special dialog lets you use the other version if
you prefer:

[x]Paste as many digits as possible. If Excel rounds to 1.23, paste 1.2

This option is not available if you copy from Excel 2007 or Excel 2010, as the
necessary information is not copied to the clipboard. It is also not available
when importing from Excel.

Note a bug in Excel Mac 2008. In very rare cases, using that option will result
in the wrong values being pasted into Prism.
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How to interpret spaces and commas

The choices are self-explanatory, but important.

12.8.2 View tab

The View tab of the Import and Paste Special dialog lets you see the contents
of the imported or pasted file, divided into columns. This can be especially
helpful if you are importing from a comma- or tab-delimited text file. A quick
look can let you know if your columns are formatted correctly.

-

Irmport and Paste Special Choices

=)

Source| View | Fiter | Placement | Info & Notes

Cal 1
Row1 87
Row2 23
FAow3d 45
Rowd 54
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Uze these zettings a5 the dafauk for Impoit and Paste Special
Bestore orignal def aults | Help

| Concel

Paste

Once you've pasted linked data into a Prism data table, click Open File to open
and edit the data file. If it is an Excel file, you'll open Excel. If it is a text file, you

will open a text editor.
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12.8.3 Filter tab

175

Choices on the Filter tab of the Import and Paste Special dialog let you choose which

portions of the data file to import.
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Unknown and excluded values

When entering data, you can leave any parts of the data table empty. Prism
automatically figures out what to do with missing values. When Prism imports a text
file, it handles missing values automatically. Some other programs use a code, say
99, to denote missing values. If you import data from such a program, enter that
code value into the Filter tab.

To denote an excluded value in a text file (or within Excel), put an asterisk
immediately after the value. Then check the option on the Filter tab to exclude
values followed by asterisks.

Pick which Rows you wish to import or skip

First, select the range of rows to import, by specifying a first and last row. If the
file you are importing includes <notes>, <info>, or <title> information (see Paste
Special Notes), start counting rows at the first row after this structured information.
Row “1” is the first row with data, not the first row in the file.

Then, select rows you want to skip. The filters work by checking whether a
designated column meets a criterion you specify. You can apply any combination of
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three kinds of filters:
Skip all rows until a criterion is met
Skip all rows after a criterion is met
Skip every row that meets your criterion.

When defining the criterion, you can use any column in the original file. You are not
restricted to using columns you choose to import. Compare by checking whether the
value of each row in the column is less than or equal to (<=), less than (<), equal to
(=), greater than (>), greater than or equal to (>=) or not equal (<>) to the value
you enter. It is not possible to define criteria that compare values in two columns,
only to compare the value in one column with a value you enter in the dialog.

Decimate

If your data file is huge, you can decimate the data as you import. "Decimate"
literally means to keep one of every ten rows of data, but you can tell Prism to skip
any number of rows between the rows it imports. It imports a row, skips the number
of rows you specify, and then reads another row. This is useful with any large file as
a way to make Prism files smaller and accelerate analyses and graphing.

Columns

Choose a range of columns you wish to copy by specifying a first and last column.
Or choose to read a column, skip one or more columns, and then read another
column.

Unstack

Some statistics programs save data in an indexed format (sometimes called a
stacked format). Each row is for a case, and each column is for a variable. Different
groups or experimental conditions are not defined by different columns (as Prism is
organized), but rather by a grouping variable. Prism can unstack indexed data.
Specify which column contains the data and which column contains the group
identifier. The group identifiers must be integers (not text), but do not have to start
at 1 and do not have to be sequential.

Example: In this sample of an indexed data file, you may want to import only the
data in column 2 and use the values in column 3 to define the two groups.

Row # Col. 1 Col. 2 Col. 3
1 12 123 5
2 14 142 6
3 13 152 5
4 12 116 6
5 11 125 6
6 15 134 5

Check the box to unstack data only from column 2 using column 3 to identify the
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groups. Prism will automatically rearrange the data, so they look this like:

Row # First Col. Second Col.
1 123 142
2 152 116
3 134 125

The column that identifies the groups must contain integers. The lowest integer
defines the group whose values will be placed in the column containing the insertion
point in Prism. If there are gaps in group numbers, Prism will leave blank columns.

| If you use Paste Special to paste data from the clipboard,

— {-__ the column numbers in the Filter tab are relative to the
\’E.( range of data you copied to the clipboard. For example, if
o you copied cells C13-F45 from Excel to the clipboard, then

column 1 in Prism’s Filter tab refers to the data in Column
C in Excel, the first column of the copied range.

12.8.4 Placement tab

The Placement tab of the Import and Paste Special dialog lets you rearrange your data
as you import/paste into Prism.
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Irmport and Paste Special Choices &

Goures | Wiew | Fites | Placement | |niak Mobes

Mamez
Remame data table, using Imporbed fle name T et i rom
Colure liles: | Chooss automaticall A

Topleft postion of nsetbed data within Prem
@ The curent position of the neertion poirk.

Aow |7 Column

Fovw and cokamn sirsngement
@ Mainlain iow and column arangement of the data sowce

Trianspose. Each row becomes & column
By rowiz, Place wealues om each row.
e rowig, #alt a news column
By eokeirs Stack waksez in each columi.

Emply rows
It all values in a now ane blank: @ l=sve & blsnk row in Prism shkip over that row

Uz these seflings a5 the defauk for Impoit and Pasbe Special
Bestore orignal def aults | Help l Cancel Pasle

Names

The Placement tab lets you choose whether you want to rename the Prism data
table and/or the Prism column titles with the name of the imported file, or with text
imported from a specified row in that file.

Top-left position of inserted data within Prism

Specify the top-left corner of the data object in Prism. Normally, this will be the
position of the insertion point when you choose the Import or Paste Special
command, but you can change it.

Row and column arrangement

Prism can rearrange the data as it imports. If you choose Transpose, the first row in
the source will become the first column in Prism, the second row in the source
becomes the second column in Prism, and so on.

If the data source has one column (or row) and you want to organize the data
according to your experimental design, choose By rows or By columns.

Example: Your data source has thirty values in a single column, and you wish to
import into a Prism data table formatted for entry of triplicate Y values. The first
three values in the source data are the first three replicates. The next three values
in the source are the next set of replicates, so they belong in row 2 of data set A.
After filling five rows, you want to start inserting data into data set B. Choose to
import by rows, placing three values on each row and starting a new column after
five rows.
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Fow and column arrangerment
() haintain row and column arrangement of the data source.

() Transpose. Each row becomes a column.
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() By columns. Stack values in each column.
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If the data source has the values from 1 to 30 in order, Prism will organize the data
as shown below. When placing values side-by-side, Prism does not pay attention to
the difference between subcolumns and data sets. It just puts values in the next
cell to the right, and it doesn't care whether that cell is another replicate, a SD, or
the beginning of a new data set. In the example above, Prism placed three values
side-by-side because you entered 3 into the dialog. The data table was formatted
separately for triplicate values.

A B i
AY1 | A2 A3 BYt | BY2 | BY3 ;
1 ) 3 6 7 [
4 5 3 19 20 21
7 8l g 2| 7 24
10] L 12 2 %) 274
13 14] 15 o) 2 3 §

| If you choose to arrange the data “By rows” or “by
~( columns”, Prism reads the values row-by-row from your
\:/'_ source file, but ignores all line breaks. It treats the data
o as though it came from one column or one row.

12.8.5 Info & Notes tab

Prism's Info Sheets are a place to store details about a project or experiment.
If you are importing data from a text file (or pasting), you can import ranges
of information from a text file directly into a linked Info sheet in your Prism file.
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You can import this information at the same time you import your data. Use
the Info and Notes tab of the Import and Paste dialog to specify the rows you
want to import and which Info sheet you want them to flow into.

If you can control the format of your text file, you can include info constants
and notes in structured sections at the beginning of the text file. Mark the
sections in the text file with <> variable names as below.

e Mark any values that you want to import to Info Sheets for use as constants
as:

<Info>

® Mark sections you want to go into the freeform Notes areas of an Info Sheet
as:

<Notes>

®* Mark a section to use as a title for your Info sheet as <Title>

Example:

<Info>
Experimenter, “Dave Jones”
"Lot number”, 564A
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"Specific radiocactivity”, 345.6

</Info>

<Notes>

The experiment went smoothly, but we noticed a large bubble in the thir
</Notes>

<Title>

Experiment of June 32, 2098

</Title>

Enter a tab after the <Info> variable name to separate it from its value. If the
variable name is two words, use quotation marks around the name.

The three blocks (info, notes, and title) can appear in any order, but they
must appear at the beginning of the file. You can include one, two or all three
of the blocks,

If the info variable already exists, its value will be updated. If the variable
doesn’t exist, it will be appended to the Info table.

Notes will be appended to the notes (right) portion of the Info sheet. It is not
possible to include Greek letters or super or subscripts when importing.

The title you enter, if you include a <title> section, will replace the data table
sheet title.

When you use the View tab to preview your data, the preview will not include
the structured information enclosed in notes, info, or title tags. When you enter
information on the Filter tab about which rows to include, start counting with
the first row following the structured information.

12.9 Troubleshooting: Negative numbers become positive;
fractional numbers become integers?

Situations where negative values become positive when pasted or imported
into a Prism table:

e In a contingency table. the rows denote treatment or exposure and the
columns denote alternative outcomes. Each value is the actual humber of
subjects, objects or events. Thus all values must be positive integers or zero.
If the data you are importing has any negative values, the minus signs are
simply ignored, so the value will become positive. If you want to include
negative numbers, you are not really creating a contingency table. Drop the
Change menu, choose Format Data Table, and choose a different kind of
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table. You probably want a Grouped table.

e Excel can be configure to show negative values in red, without the negative
sign. When you copy and paste this to Prism, the color is lost but the negative
sign is not restored.

e Some financial programs show negative numbers within parentheses. Prism
does not understand this syntax, and the numbers will not be pasted as
negative values.

e In a survival table, the Y values are a code. One value (usually 1) indicates that
the event (often death) occurred. The other value (usually 0) indicates that the
data are censored after the specified X (time) value. Negative values are
impossible.

Situations where fractional values can become integers when imported or
pasted into a Prism table:

e In a contingency table. the rows denote treatment or exposure and the
columns denote alternative outcomes. Each value is the actual number of
subjects, objects or events. Thus all values must be positive integers or zero.
If the data you are importing or pasting has a decimal point, this will be
ignored, so "1.23" will paste or import as "123". If you want to include
numbers of fractions, you are not really creating a contingency table. Drop the
Change menu, choose Format Data Table, and choose a different kind of
table. You probably want a Grouped table.

e The Y columns of survival tables hold simple code values. Usually, 1 means
death (or some other event happened) and 0 means the data were censored.
You can change the code, but Prism can only accept integers into the Y
columns of survival tables.

e Number format can depend on where you (or whoever made the text file)
lives. A comma sometimes denotes thousands, but sometimes is a decimal
separator. If you have trouble, use Edit..Paste Special (instead of plain Paste).
The first tab of Paste Special dialog (which is identical to the Import dialog) lets
you define what commas mean.

Commas

@To separate adjacent columns ("100,000" mean one hundred in one column, zero in the next).
C,.- To delineate thousands ("100,000" means one hundred thousand).

GAE decimal place ("100,000" means one hundred point zero, zero, zero).
12.10 Unlinking data objects

When a block of data on a Prism data table is linked to another file (or to
embedded data), the data in Prism is included in a box. The box is black if the
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linked data came from outside of Prism, red or green if the data were paste
linked from a Prism results table, and blue if the data were paste linked from a
Prism data table.

You cannot edit these values in the data table because they are linked to
another source.

To unlink the data block, and allow editing, right click anywhere within the block
of data, choose the Data Object command and then choose Unlink.

12.11 Changing linked and embedded data

Blocks of Prism data linked to a text file or linked to an embedded spreadsheet (Windows
only) appear with a border around them. These are called data objects. You cannot edit
these values within Prism. When you click on any cell within a block, you select the
entire data object. The figure below shows a data object.

T able foimat X GroupA | !
e Minutes Treated
4 = X Y
1 1 3100,
2 z
3 3
4 4
5 & 2400
6 & 6300
7 g 4100
[i 10
9 14 3277
10 20 2444
1 25
12 30 2099
13 S 1987
14 |

To edit the data:

Double-click anywhere on a block of linked data to bring up the Import and
Paste Special dialog. Then click Open File to Edit Data. This will open your
original Excel file. After editing and saving the spreadsheet, return to Prism and
press Update to close the dialog.

To unlink a data object:

Double-click anywhere within the object to bring up the Import and Paste
Special dialog. Click the Unlink button on the bottom of that dialog. The values
will remain on Prism’s data table, but will no longer be linked to an external file
or to an embedded spreadsheet.
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To move a data object to a different location on the same table:

Double-click anywhere on the data object to open the Import and Paste
Special Choices dialog. Go to the Placement tab. Find the spot where you can
change the top-left corner of the object. Enter a row number and choose a
column for the new location.

To move a data object to a different data table:

It is not possible to move a data object to a different data table. You can
delete it from the table where it doesn't belong. Then go back to the source
data, and copy-paste special to the correct location.

To update values in Prism after editing a linked file:

Double-click on the data object in Prism to bring up the Import and Paste
Special dialog. Press the Update button on that dialog. This is only necessary if
you didn't check the option to automatically update on the Source tab.

To change the region of a spreadsheet file linked to Prism. (Windows only):
If you accidentally linked to the wrong part of a linked spreadsheet, the
simplest approach is to unlink the data object, then start over.

An alternative approach is to change the region linked within Prism. Click on the
linked data object, then pull down the Edit menu and choose Links.

Liriks - [
Links Ype Update [ Pr— ]
=-\Llsers'{GeofT DropbaxPrism £ Hel' MilerkSheis! fies' samélsmmesi=ds |

| Updste Now
| Open Source |
| Change Source
Break Link
Sourca T hes'aample excal xds’Sheet 1'R4CTRI1TC2
Type Microsaft Excel Warksheet
Update @ Audomalic Marmnal

You will see a list of each linked data range on the current Prism table, with the
region you selected already highlighted. Press Change Source, to bring up a
second dialog.
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At the bottom of that dialog, you'll see the current linked range in the field
labeled Item Name. With Excel, this range is formatted in an unfamiliar way.
R1C3:R100C4 goes from the first row of column 3 to the 100th row of
column 4.

Note that you can also use this dialog to link to a different Excel file.

To change the region of a spreadsheet embedded within Prism: (Windows only.)

If you accidentally embedded the wrong part of a spreadsheet, you'll need to
copy and paste again. You can't simply delete the data object and start again,
because the object contains the embedded Excel table. If you don't have the
original spreadsheet file, you need to save it from Prism. To do this, open the
embedded spreadsheet from Prism, and then use Excel's File..Save Copy As
command to save the spreadsheet as a file. Then you can delete the data
object, and start over.

To select a single cell within a Data Object to copy to the clipboard:

It is difficult to select a single cell within a data object. If you click on a cell in a
data object, you will select the entire object. To select one cell within an
object, click on a cell near the object, but outside of it. Then use the arrow
keys to move the selection inside the object to the desired cell.

If a linked file has moved:

If the linked text or Excel file is in a folder different than the Prism file: Prism
stores the absolute location of the linked file. If the file no longer exists at that
location, Prism won't be able to find it, so will not be able to update the data
table. However, the imported values remain in the Prism file. You won't lose
any data if the link is broken.

If the linked text or Exel file is in the same folder as the Prism file: It matters
whether the Prism file is stored in the .PZF or .PZFX format. If .PZFX, the link is
absolute. If the folder has a new name, or has been moved to a new location,
the link is lost. If the Prism file is in the .PZF format, then Prism will maintain the
link to the Excel or text file that is in the same folder as the Prism file. It
doesn't matter if the folder has been renamed or has been moved to a new
location.
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12.12 Exporting from data tables

Copy and paste

The best way to take Prism data or results and place into Word or PowerPoint
is via copy and paste. If you do this, you'll find that Prism's tables remain tables
when they are pasted. In contrast, if you export then import a text file, Word
or PowerPoint won't format it as a table.

When pasting into Excel, or some other spreadsheet or statistical program,
note the options at the bottom of the File&Printer tab of the Preferences
dialog. Choose whether you want excluded values copied, and whether you
want the decimal separator to be a period or comma.

Exporting Prism data

From any data or results table, click on the Export button on the toolbar and
choose the format you want to use.

Export

=T
L
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Exporting format

You also can specify how to handle excluded values, how to format the
decimal separator, and whether or not to include column titles.

CSv

CSV stands for "comma-delimited values", but the name is a bit misleading. In
the Preferences dialog, you can choose to export values using a period (point)
or a comma as the decimal separator. If you choose a period (the US
standard), then adjacent columns are indeed separated by commas. If you
choose a comma, then adjacent columns or subcolumns are separated by
semicolons.

This is a very standard format useful for moving blocks of data into
spreadsheet or word processing programs like Excel and Word.

When Prism exports into CSV, it doesn't distinguish row titles, X columns, Y
columns, and subcolumns. All the values are simply exported. Special
characters (Greek, subscripts, etc.) are lost from column and row titles.

TXT

This format is very similar to CSV, except that adjacent columns are separated
with tabs. These are common formats and can be used to easily move blocks
of data into spreadsheet or word processing programs like Excel and Word.
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This is a very standard format useful for moving blocks of data into
spreadsheet or word processing programs like Excel and Word.

When Prism exports into TXT, it doesn't distinguish row titles, X columns, Y
columns, and subcolumns. All the values are simply exported. Special
characters (Greek, subscripts, etc.) are lost from column and row titles

XML

When you export in XML format, the exported file includes all special
formatting, including Greek characters, subscript, superscript, subcolumn
formats, etc. When you later import an XML file, everything should just work.
There is no ambiguity about whether commas are for decimals, thousands, or
used to separate columns.

If your goal is to export a data table from Prism on one computer and import it
into Prism on another computer, you should choose XML format.

While Prism follows standard XML conventions, the way Prism denotes unique
features such as subcolumn, excluded values, floating notes, etc. is unique, so
files can't be directly imported into other programs without some extra work.

An XML style sheet is appended to every XML file exported. That means you
can view the file in a web browser, and see your data tables as tables. But
don't be fooled by this. You are not viewing the XML file, you are viewing a
rendition of the file as specified in a style sheet that is appended to every XML
file Prism exports. To see what the file actually looks like, use a text editor.

We provide the XML schema in the Prism program folder
(prism6xmlischema.xml). Using that (and by exporting sample files from Prism)
a programmer could enable other programs to export data in Prism XML
format.

In addition to exporting data tables as XML, Prism can save an entire project in
a new XML based file format (PZFX).

More choices when exporting or copying data
How should excluded values be handled?

The idea of excluding values is unique to Prism, so there is no standard way to
denote exclusion when exporting data. Prism 6 offers three choices. Excluded
values can appear:

¢ Just like all other values, ignoring the fact that they are excluded.
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e Followed by an asterisk.

¢ As missing values, blanks.
What should the decimal separator be?

You have three choices:

e A period or point (1.23).

e Acomma (1,23).

e Let Prism decide, based on your Windows or Mac control panel.

These choices are set in the export dialog when you export to a file. When you
copy the data to paste somewhere, these choices are set in the File&Printer
tab of Preferences dialog.
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13 Prism Graphs: the basics

A picture is worth a thousand words -- Prism
makes it easy to create the graphs you want.
Choose a type of graph, enter your data and
Prism automatically creates a graph. Because

graphs and data are linked, if your data changes
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your graph will automatically be updated. Once
you've made your graph, you can customize any
part of it. This section contains the key things

you need to know to get started with graphs.

191
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13.1 Creating graphs

Creating a new data table which will be automatically graphed

When you create a new data table, Prism automatically creates a linked graph. Click on
the New button in the Sheet section of the Prism toolbar and choose New Data Table (+
Graph). Choose the kind of data table on the New Data Table dialog. When you first go
to look at the graph, Prism will prompt you to choose what kind of graph you want it to
create.

Create a new graph from existing data

To create an additional graph from an existing table, go to that table, click the
New button and choose New Graph of Existing Data. Then choose the graph

type.

Duplicate a graph, and plot the same data

To duplicate a graph, go to it, click the New button, and choose Duplicate
Current Sheet. Prism will create a duplicate of the graph, and both copies will
plot the same data. Now you can change the properties of the new duplicate
graph without affecting the original.

Duplicate a graph, and plot new data

Prism offers two ways to duplicate a graph with its data table (and analyses).

One approach is to go to the graph you want to duplicate, click the New
button, and choose Duplicate Family.The duplicated graph will look identical to
the one you started with, but it will be graphing a duplicated data table. Edit the
data on that table, and only the new graph will update.

The second approach is to clone a graph. Click the New button and choose
New Data Table (+ Graph). On the New Data Table and Graph dialog, choose
the Clone tab, and choose which graph to clone. Use tabs at the top to clone
from a current project, a recent project or a saved example.

13.2 The Format Graph dialog

Overview

Double click anywhere on a graph (except the axis) and the Format Graph
dialog will appear. The choices on this dialog depend on whether you are editing
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a XY, Column, Grouped, Contingency, Survival or Parts-of-whole graph.

Change one data set, several or all at once

The first tab of the Format Graph dialog controls the appearance of symbols,
bars, lines, etc. You can change the appearance of one, several, or all data sets.

e One data sets. Choose a data set from the drop down on the top of the
dialog, then change the settings for that data set.

e All data sets. Drop the Global menu at the top right of the dialog, choose to
change all data sets, and then make the changes. Any changes you make
after choosing the change all data sets will apply to all the data sets. Changes
you made before making that choice only apply to the data set selected then.

e Several data sets. Drop the Global menu at the top right of the dialog. Choose
some data sets, and then change the settings for those data sets. For
example, you could select data sets A, C, E, and G and change all of those
data sets to use a dotted line. Then choose B, D, F and H, and make those
lines solid. Any changes you make after choosing a set of data sets to change
will apply to those data sets.

Format Graph ﬁ
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Click “Apply” to see the effect of changes

The Format Graph dialog gives you a huge number of options to change the
appearance of your graph. Click “"Apply” to see the effect of the changes you
made without closing the dialog. This saves you time over clicking OK to see the
changes, then bringing back the dialog to make more changes.
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13.3 The Format Axis dialog

Overview

Double click on an axis, or drop the Change menu and chose the X-axis or Y-
axis command, and the Format Graph dialog will appear. Or click the Format

Axis button.
Change
.1: o In}
1 | Bl m
0 -

The dialog has five tabs:

e Frame and Origin

e X axis
e Left Y axis

e Right Y axis

e Titles and fonts

Click “Apply” to see the effect of changes

The Format Axis dialog gives you a many options to change the appearance of
your graph. Click “Apply” to see the effect of the changes you made without
closing the dialog. This saves you time over clicking OK to see the changes, then
bringing back the dialog to make more changes.

[Ehange [araph T_I,Ipe...] [ Help ] [ Cancel ] l
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13.4 Changing the type of graph

Change

o A
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Click to open the Change Graph Type dialog. Choose one of the thumbnails
showing the various kinds of graphs, and inspect the preview below to make
sure it is the graph you want.

This dialog is really designed to let you change graph type within a family. For
example, change from column chart with error bars to a scatter plot. It also
lets you change to a graph in a different family, but this rarely makes sense. If
you need to change to a different family of graphs, there is a good chance you
also need to change the format of the data table.

You can also change graph type within the Format Graph dialog. Click Global
(upper right corner of dialog), then change all data sets, so the changes you
make apply to all the data sets and not just one.

13.5 Changing which data are plotted

Key points about plotting data sets

Once you understand these key points, it will be easy to control which data
sets are graphed.

e A graph can include many data sets from many tables. By default, Prism makes
one graph per table. But you can plot the same data table on multiple graphs, and
a single graph can have data from multiple tables.

e When you fit a curve by nonlinear regression (or a line by linear regression) the
best-fit line or curve is essentially a data set. Prism automatically plots the line or
curve on a graph, but you can remove the curve from one graph, or plot it on
other graphs. Treat the curves just as you would treat any other data sets.

e When you transform or normalize data, the results appear on green data tables.
You can't edit these tables, but the data sets on green data tables can be
graphed like any other.

Data Sets on Graph tab of the Format Graph dialog

The second tab of the Format Graph dialog lets you add, remove and replace data sets
on the graph (and also change the front-to-back or left-to right order of data sets).
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Bring up the dialog by double clicking on the graph, or using a shortcut button.

LChange

Shortcuts for adding, replacing and removing data sets

You don't need to use the dialog to add or remove data sets.

Add data to a graph by dragging a data or results table from the Navigator and

dropping it onto the graph.

Remove or replace a data set by right clicking on any point or bar, and

choosing Remove Data Set or Replace Data Set.

Skip over some points to speed graphing
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Plotting graphs with tens or hundreds of thousands of points can be slow. If
you are impatient, Prism lets you specify that a graph only show one out of
every K points (you specify K), to speed up screen redrawing. Choose at the
bottom of the second tab of the Format Graph dialog.

o | Graph faster. Graph a row, skip 9 = rows, graph another row

13.6 Prism Magic - Make Graphs Consistent

The Prism Magic tool makes one (or more) graph look like another. It is a huge
time saver.

Start from a graph, or several graphs selected in the Prism Gallery. Click on the
Prism Magic tool in the Change section of the Prism toolbar.

Change
L | oS

3 &

Select the graph whose appearance you'd like to match. You can choose from
any graph in the current project or any open project, any graph saved as an
example, or any graph recently (two months) printed, exported, copied to
clipboard, or used as a Magic example (so long as it had been saved, so the file
has a name).
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Click Next, and then select the properties of the example graph you would like

to apply to your current graph or graphs.

© 1995-2014 GraphPad Software, Inc.



Prism Graphs: the basics 199

*, Magic Step 2 - Choose properties of exarmple graph to apply g
Enamplo graph Onganal
[ — Eurrizote
— - s
- —— L] [— ety
i -
i ¥
— Eul ¥ I
£ :
=l ) i |
e i
= S J i
T T
o — - — L e e e T T T T
ot — LT T LT O T ST
[ F L]

o« glaraph ongn and) apgeassnce ‘
Range snd behs of mes whilth changes
o Fi
onts weed hor numbenng and e mrrres
¥ Aeddiiona ticks & grid bress with meT—— 1
W Appeaiace ol spmbol bais, eic dous relponse
- =l =414 tabile:
i L,rl-‘
& H
i ™ '_l.!f
| ’,-‘ 1
! " Vi
i, -4
i W W W1
Freip Cancel 44 Back (n] 8

If you check the option "Range and ticks of axis", what Prism does depends on
whether you have checked the option to use an automatic range for the axes. If
that is checked (on the example graph, then Prism will check that option on the
graphs you are changing. Depending on the range of the axes, they may or may
not end up with the same range. If that option is not checked on the example
graph, then all of the graphs you are changing will be changed to have the range
and interval of the example graphs.

13.7 Color schemes

Color schemes change all of a graph's colors at once. They are very useful, but
underused.

Go to the graph you want to change, or select several graphs in the gallery.
Then click on the Color Scheme button in the Change section of the Prism
toolbar. You can choose the Black and White or Colors schemes right from the
menu, or click More Color Schemes to have more choices.
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In the color schemes dialog, you can choose a color scheme by name using
the drop down menu, or use the arrow buttons to browse the schemes.
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You are not limited to the color schemes we provide. To create a new color
scheme, start from a graph with the colors you like. Click the Color Scheme
toolbar button and choose Define Color Scheme.
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13.8 Selecting colors (Mac)

To change colors individually, without dealing with color schemes:

e Change the color of a data set in the Format Graph dialog. Double-click on the
graph to open it.

e To change the color of just one data point, right-click on that point or bar and
choose Format this data point

e Change the color of axes in the first tab of the Format Axes dialog. Double
click on an axis to open it.

When you choose any color in Prism mac, you use the standard OSX color
picker.

O O O Page Background —

W R e

[1Clear Auto

- P

e The toolbar at the top lets you choose one of five different approaches to
choosing a color. The example above shows choosing a crayon, but the
buttons above let you also use a color wheel, color sliders (to enter RGB or
CMYK), or choosing from a color palette.
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e The magnifying glass icon gives you a sixth way to choose colors, by
matching a color elsewhere on your screen. Click on the icon, then click on
any color showing on your screen (ok if it is a different application).

e The custom colors at the very bottom of the dialog offer a seventh way to
choose a color. Simply click on the desired color. See below for adding colors
to this palette.

e Once you choose a color in the color picker, you'll also see it in the Prism
dialog. You don't need to click OK or close the Color Picker dialog.

e To add new colors to the custom color palette at the bottom of the dialog,
drag a color down from the large swatch on top of the dialog (light blue in the
example) and drop onto one of the custom color boxes. To choose a custom
color, click on it.

Troubleshooting the Mac color picker

13.9 Selecting colors (Windows)

Within Prism, there are color drop downs on many dialogs (Format Graph,
Format Axis...) and on some right-click shortcut menus. Choose a color shown
and you are done. Or click the bottom choice, More Colors. for more choices.
This brings up the custom color dialog, which is part of Windows and was not
created by GraphPad.
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There is room at the bottom left of the dialog for 16 custom colors you create.
To define and save a custom color, follow these steps:

1.Make sure that "Use these custom colors in new projects" is checked.

2.Check on one of the 16 custom color boxes in the bottom left of the dialog,
an empty one if there is one empty.

3.Choose a color by clicking on the large box of colors at the upper right, or by
entering RGB (or HSL) values. (See the note below about the intensity slider.)

4 .Click the button Add to Custom Colors. The color will appear in one of the 16
custom color boxes at the lower left, and wil stay there.

A few notes about this dialog:
e Choose a color shown on the left half of the dialog and you are done.

e The checkbox "Use these custom colors in new projects" only applies to
custom colors you choose after you checked that option. It won't apply to
colors you chose before checking the option.

e When choosing a color by pointing at it on the right half of the dialog, note that
there are two choices. The big box shows lots of different colors. The smaller
vertical slider to the right (the upper right of the dialog) is where you choose
the shade of the color, basically how much black is added. This will default
with the slider all the way down to maximum blackness. In this position, all the
colors look black! You'll need to move that slider up.

e With Windows, it is not possible to choose a color by entering CMYK values.
But all colors can also be encoded as RGB.

13.10 Rotating, flipping, reversing

Change
i 12 ()
< g 0l &b
The Rotate/Flip button in the Change section of the Prism toolbar drops a menu with

three choices. You can reverse the order of data sets on a graph, flip the page settings
between landscape or portrait orientation, or rotate column graphs from vertical to
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horizontal

Reverse order of data sets

For XY and Survival graphs, this reverses the front to back order of data sets.
This only matters when data points overlap. You can fine tune that order in the

Format Graph dialog.The two graphs in this example are identical except that
the plotting order was reversed.

@
E g I 8
i g i 3
n 1 ] 1 ll 1 ] 1 1
Tima T v

On Column, Grouped and Contingency graphs, this reverses the left-to-right
order. You can also fine-tune that order.

Flip between portrait and landscape orientation

You choice of portrait or landscape only matters when you print the graph

from the Graphs section. This choice does not change the aspect ratio of the
graph.

Rotate entire graphs

Rotate between vertical and horizontal presentation of Column, Grouped and
Contingency graphs.

150

Treated+Antagonist
1004

Treated

Signal

Control
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13.11 Formatting individual symbols and bars

Change the look of a single point or column

205

Right-mouse click on the point and choose Format this Point. You can change
the symbol shape, size, color and the format, color and direction of the error

bars.

Effect of Heural Stimulation on Blood Pressure

Syminlic blosd pressurs

S, |
Condrol Stirml

- e

=
Taw
1004 Foammal Enbre Lints et
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Format All Data Sets

Rermnowe Data Set from Graph
Replace Data Set..
Keap Only This Data Set

Rerwerse Dats St Cuder
Sand Data 562 Back
Bring Dta St Fonuard

Plot Data 521 On

El# Stanulus

Format Graph

Symibol Color
Symibol Shape

Symibol Size E

Edtisf Bass Dol v
Erroe By Style g
Errow Bers Direction
Error Baws Thickness

Show Row Title

Spphy Dot Set Format

For example, on the graph below, each data point is formatted to show
different symbols and error bars directions for alternating data points.

b5 10

15 20 25

Format a range of data from the data table

Select a block of data, right click, and choose Format Points.

© 1995-2014 GraphPad Software, Inc.




206

GraphPad Prism User Guide

Group A Group B Group C
Conira Treata Titls
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- - o = 79 55
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|  Paste Ctris¥ i

Paste Transpase Citrl=Shift=T

Paste Special.. Cirl+ Shift+V

Import Data...

Insert...

Delete.

Exclude Values Cor+E )

CEormat Points =3 v <ex AN Linked Graphs --- v

Highlight Paints m ] et ¥

Decimal Format... grouped soatter k Symibol Shape b

Colurmn Width [ Symibal Size [

Ome More Subcolumn Barder Color ¥

Data Cibgect ¥ Baorder Thickness ]

Select ] Error Bars Colar k

Use Larger Font Ctrl+M Error Bars Style k

Use Senaller Font Ctris) Erar Bars Direction v
Ermor Bars Thickness k
Show Row Titles
Hide Row Titles
Apply Data Set Fornat

Revert individual formatting back to data set format

Open the Format Graph dialog by double clicking on the graph. Go to the Graph
Settings tab, and check the option to "Remove all individual formatting."
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Format Graph g ]

Apparance | Data Sets on Graph | Graph Setings
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Baseline
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13.12 Changing a graph's shape and size

Stretch an axis

Click on the axis to select it. Knobs appear on both ends. Move the mouse over the
right knob of the X-axis or the top knob of the Y-axis. Drag the axis to make it longer or

shorter.
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B =545
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a0 —
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0 50 00 150
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Enter the exact length of the axes

Double-click on the origin to bring up the Frame and Origin tab of the Format Axes
dialog. Select a custom shape, and enter both width and height. Or select a standard
(tall, square, or wide) shape, enter either height or width, and Prism will automatically

change the other value. On a wide or tall graph, the long axis is 1.5 times the length of
the short axis.

Format Axes ﬁ
Fiame and Qg | ads | Lalt's axis | Pight Y as | Tiles & Fonts
Ormgen
Set onginc |.h.t|:urna|j|::ally -

Y inberzects the X axiz at X= 05

# inbarzacts th

. Size and Position

S ‘Wide -

Driskance of v axis iom |efl edge
-t

Width [Length of = axis): B2E m Dhskance of > axi: rom bothom edge:

Set the default size and shape for new graphs

Pull down the Edit/Preferences menu and from the Graph tab choose Wide, Tall, or
Square. On a wide or tall graph, the long axis is 1.5 times the length of the short axis.

Preferences -
InfoShest |  Fielocations | SendtoMS Office
| VMigw | FiekPinter | MewGisphs | fnalei | Intemet |
Bues Defauk cokr scheme
Haight b-ﬂmk and white  *
) e == Fonls
Fiame Mo lfame L | Main Tile |
Thickneszs: | 1 - .
L l AnigTilles
Ticks Dutzide -
| MNumbeing
Enor Bar
Shyle: T - | Legerdds & Labels |
Thickness: .2;1 - | Embedded tables |
Flowes Ttz |

Make a graph larger or smaller, including fonts

Click the Resize Graph button in the Change section of the Prism toolbar. This
button enlarges or shrinks both the graph and also the graph's symbols and

fonts. In contrast, resizing by stretching an axis doesn't change symbol or font
size.
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Change Amange Draw
ilS & | [m & v
Nl [ - -1

Larger
Te Fill Page

More Choices...

If you click More Choices, a dialog lets you pick the exact size you want and
lets you resize the graph without changing font size. This can be useful when
the journal specifies both the exact graph size it wants and the point size of
fonts.

Resize Graphis) l—S__"h_J

Fiezize the entire graph

@ To 100 % of its current zize

(71 A large az possible

(71 Make the length of the 3 axis; 300 i,

(71 Make the graph width: 476 in

Change point gize of text proportionally K
Move to

@ Center of page

(71 Upper left corner of page

[ Cancel ] [ OE.

e, = A

Point of confusions

Changing the size of a graph vs. changing the zoom

The Zoom buttons at the right end of the bottom toolbar let you zoom in or
out as you work on a graph. These controls only change the magnification you
see on screen, and do not change its size when printed or exported.

®

Changing the length of the axes vs. changing the size of the graph
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The first tab of the Format Axis dialog lets you choose exactly how long the X
and Y axes will be. The graph itself will be larger, depending on what you
choose for numbering and titles. The graph object will also be larger if you
place tables, text, drawings or images on the page.

Click the Resize Graph button in the Change section of the Prism toolbar to
change the size of the entire graph object (including everything placed on the
graph page). You can tell Prism to make the graph have a specified width. Or
you can tell Prism how long you want the X axis to be.

You can also resize a graph when exporting. Specify the width of the graph
(with all the other objects on the page) in the export dialog. Prism won't
change the graph in Prism, but will create the exported graph file to match your
choices.

14 Graphs: Symbols, bars, lines, and legends
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Prism lets you customize every feature of a
graph. Change the shape, color, and size of
graph symbols; change the fill pattern and color
of graph columns; change the order that data

sets are plotted.
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141 XY graphs: Formatting symbols and lines

Format graph: XY

Prism lets you customize every feature of a graph. Change the shape, color, and size of
graph symbols; change the fill pattern and color of graph columns; change the order
that data sets are plotted.

Double-click on any symbol (or the background of the graph) to bring up the Format
Graph dialog.

See also

Appearance of XY graphs

Front-to-back order of data sets

Use row titles to label data points

Nudging XY data sets

Additional XY settings

Replicates and error bars on XY graphs
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14.1.1 Appearance of XY graphs

Format Graph dialog - XY graphs

Use this dialog to change the look of all the symbols in a data set. If you want to
change the look of a single data point, use the right-click menu. You can also change all
the symbols in selected data sets.

Double-click on any graph symbol or bar to open the Format Graph dialog.

Format Graph ﬂ
Appearance | Data Sels on Graph | Graph Settings

Data sel:|joim of Dose responss data - esperiment 1:no inhibabor - T Global -

Siyle
Appearance | Mean and Emor v] Plet: | 50 -

J Show zymbols |
Color I ~| Shape: -

Size i m - ot

Show bars/spikes/drophnes

+ Show emor bars
Cobr |WENNM ~ Di: (Above w| Syl T v Thickness [1pt =
Show connecting line/cuive

Ore lire for each subcolume

Wi & ruous, aleo place gap inline Leave gap at spmbo k
Show area Fi r
Additional oplions
Pl or: @ Left't asis Show legend | Symbal & Line -
Right ' &z Revel legend 1o column lile
Label each paint with its row ke
| Change Giaph Type. . | | Hep | Cecel || Apow | oK

To change the settings for one data set:

Select a data set from the list, and choose the symbols, lines, and error bars for that
data set. Then select another data set and choose settings for that data set. Click OK
to redraw the graph with all the changes. Note that a fitted curve is treated as a
separate data set.

To change all data sets on the graph for example to make all symbols larger:
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Click t
chang

he Global button at the top right of the Format Axis dialog. Then choose to
e all data sets, or a subset of data sets. Changes you make after that will then

apply to all selected data sets.

Giobal = |
There is a shortcut for changing all -- Hold down the control key. (Note the 'globe’
cursor since you are making global changes.)

Style

Choose how to plot error bars. Select SD, SEM, 95% CI, or range. If you
created a data table with no Y subcolumns, you won't have any choices here.
But, if you entered data into subcolumns, the choices here determine how the
replicates or error bars will appear. The Appearance drop-down on the left
determines the basic look, with further choices in the Plot drop-down to the
right (the choices will depend on what you select in Appearance).

- Format Graph l"-zh

Appearance | [ata Sets on Graph | Graph Seftings

Data set: | fom of Dose responie dala - expetiment 1;no inksbitar = T Global = |
H opealance | Maan and Enor = | Flob |5[|. '|

J Show spmbs
Iean and Enor {
Colo M jicdian okl | El
Median snd Einor |
Each Aeplicate ¥
Show bars/spikes/dioplines
i o
a0 30 o
25 25
20 0 .
16 15 . .
0 10
-} - =
o+ . 0+—
=] 1 2 3 4 ] ] o 1 2 3 4 5 ]

Since

it rarely makes sense to choose different error bar (or replicate) choices

for different data sets, you will probably want to click Global and then All before

chang

ing error bar format.

Show symbols
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Choose symbol type, size, and

color. If you pick an open symbol, also select a

border thickness. Check the Clear option if you want point-to-point lines and
overlapping points to show through the open symbol. Use the Shape drop-
down menu to select one of Prism's symbols. Use the More option on this
drop-down to use any character from any font on your computer as a symbol.

Shape [ @
See QOSSO PEO®
ROmE0ECEORE
AYA ATV EATVT
SO COCD
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Mol e e i e T s, b, - i L™
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Show bars/spikes/drop lines

30
25
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157
104, 7%

& 10 15 20 25

Use this setting if you want to drop vertical bars from your data points. The
bar will start at the X-axis or whatever Y value you choose and go up (or
down) to the Y position of the point. This is useful when you want to create a
bar graph where each bar’s position is determined by its X value. It is also
useful when you want to combine points and bars on one graph as shown
below. If you pick the narrowest width for the bars, the bars will actually be
spikes suitable for graphing mass spectra.

| Show barz/zpikes/dioplines
Colce: DN - widh |7 ]

Bars begrat v = 000 Patbesr: B
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Show error bars
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Border color: [N ~
Bordes thickness: |1 ey w

L

W

L —— e

e s i R B S B

25 50

Bin Center

75 100

Choose the format and color of error bars. Choose dotted or solid lines to
show an error envelope as in the graph on the right below. Use the Show Area
Fill button to add fill between the limits of the error envelope. Learn more

about error bars on XY graphs.
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¥
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ecting line/curve

Choose the line's color, style (straight vs. staircase), thickness, and pattern
(solid, dotted, dashed, etc.). This section includes choices to have your
connecting start either at the first data point or the graph origin, whether to
leave gaps in the connecting line next to the symbols, and whether to plot lines
connecting each replicate for repeated measures in corresponding data sets as
in the graph on the bottom row below.
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25
20
15
10

@ 5 10 15 20 25

If you choose arrows as connecting lines, it looks best to not also show symbols.
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Don't confuse the connecting line — which always goes from point to point — with a
best-fit curve or line created by regression. If you have fit a curve through the data,
Prism sees the curve as a separate data set. Select the data set for the values, and
choose symbols but no connecting line. Then choose the data set for the curve, and
choose a connecting line (curve) with no symbols.

Area fill

Fill below (or above) the point-to-point line that connects your points with a fill. Specify
fill color and pattern, and background color. You may need to adjust the front-to-back
order of the data sets to get the effect you want.

304
251
204
154
104

5.

]

0 1 2 3 4 5 6
Plot on which Y axis

Specify which axis to use for each data set. If you choose to plot on the right Y-axis,
Prism will create that axis if it doesn't already exist.

204 r

B //&E\
104

Legend

Select Show legend to create a legend for this data set. Select Label each point with
its row title to link the legend to the column title entered on the data table. Uncheck
this box if you don’t want the legend to change when you edit the column title. You can
also edit the labels in the legend. Double-click on the legend text and type whatever
you like. Use the checkbox Revert Legend to Column Titles in the Legend to change the
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labels back to match the column titles. (This checkbox is only available if you have
edited a legend.)

Label each point with its row title

Check this box to include row titles on graph near each data point. You can move each
label by selecting it and dragging. Even if you move a label, however, it remembers its
position relative to the data point -- so when you change your data, or the size and
shape of your graph, the labels will adjust accordingly. Click on any label on the graph
and use the Text section of the Prism toolbar to change the size, font, and color of all

the labels.
T able Foimsk X Group A 304 MU GV
x Days Cals a5 | HM
= X A:Y1 | A2

r 204
{66 1 3 2 154
PS G 7 133 10] $
HM 10 9 12 /
M 5 12 '
v 20 12 '

A | L | B =S

14.1.2 Front-to-back order of data sets

When data points overlap (or are superimposed) on an XY graph, the
plotting order determines which will show on top.

The two graphs in this example are identical except that the plotting order was
reversed. Note the green symbols are behind the clear ones in the graph on
the left, and in front on the graph on the right.

Signal
L &
i)

Signal
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To change the front-to-back order of the data sets on a graph:

Click the Rotate/Flip button in the Change section of the Prism toolbar to
reverse the front-to-back order of data sets on a graph.

Change

- I.'E
KBl &

To fine tune the front-to-back order, go to the Data Sets on Graph tab of the Format
Graph dialog.

-

Format Graph ﬁ‘

Appearsnce | Diata Setz on Graph | Graph Seltings

Thee order of data sets in thes list determines what happens when beo data ponts overdap.
Data sets placed higher an this It sl b graphed in rond of data cels lbwer on the list

Data sets plotled [front o back] |

Lesponse data - expenment 1:.Cuive Ao no inhibibed

ponze data - experimert 1.Curve:Buirhibibes 110 Data on graph ‘

—p— & lesponde dala - esperiment 1:B:inhikilor 1:10
i Dote iesporise data - expenment 14 no inhibibor

Selected data set

[T Hudge &l poinks: - 0.00) 000 [daka umits]
|7 Graph faster. Graph a row, skip | rows, graph another rove. .
ll:hmﬁunh Type... [ Help [ Cancel [ Apply ]
See also:

Nudging data sets on a graph.
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14.1.3 Use row titles to label data points

Infant Mortality vs. GDP
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Enter row titles in a special column on the XY data table.

Change
[ red
1 | Loﬁ.l_l i

N i -

Click on the Format graph button on the Prism toolbar or double-click on any data point
to open the Format Graph dialog. Check the "Label each point with its row title" box to
include row titles on graph near each data point.

Additional options
Plot orc i@ Left ¥ saz Show legend | Spmbol & Line -

Right ' aws : o b
7| Label mach pont with its o tithe

You can move each label by selecting it and dragging. Even if you move a label,
however, Prism remembers its position relative to the data point -- so when
you change your data, or the size and shape of your graph, the labels will
adjust accordingly.

Click on any label on the graph and use the Text section of the Prism toolbar to
change the size, font, and color of all the labels. You cannot adjust the font
individually. All the row labels always share the same font, size and color.
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14.1.4 Nudging XY data sets

Nudge overlapping data sets to make a graph easier to understand.

Double-click on any data point to open the Format Graph dialog. Use the
bottom of the Data sets on Graph tab to nudge a data set.

Nudging adds a specified value to each X and Y coordinate before graphing. Use
this feature cautiously, as it means that the position of the symbol on the
graph will not match the actual X and Y values of the data point.

Selected data set

| Mudge all points; oo s a0.00 [data units]

The values you enter are the actual increments of X and Y. Each data set is
incremented as much as you specify. The nudging is not cumulative

Nudging can be helpful to differentiate datasets that otherwise overlap a lot.
For example, the data in the following graph overlap so much it is impossible to
tell which tracing is which.

140
120
100
L]
L
40
20

0+ T T T T T T ]

0 1 2 3 4 G -} T

Seconds

millivolts

The graph below is an alternative way to plot the same data. The second data
set is nudged by 25 units in the Y direction (and not at all in the X direction).

Selected data set

| Mudge all points: = .00 25.00 [data unitz)

The third data set is nudged 50 units in the Y direction (with zero in the X
direction).

Selected data set

o | Mudge all points: ooy B0.00 [data units]

Now you can see the individual tracings.
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All three tracings still have about the same baseline Y coordinates. But nudging
the data in the Y direction separated them. Because the Y values were nudged,
it would be misleading to plot the data on a full Y axis as in the graph above.
So instead, the Y axis is hidden (Frame and Origin tab of the Format Axes
dialog) and replaced with a scale bar.

Waterfall graphs

Nudging can also help you create a waterfall graph. All the data sets in the
following graph cover the same range of wavelengths, and all have a baseline
of zero optical density. Each data set was nudged in both X and Y directions,
each data set nudged a bit more than the previous data set. This creates a
pseudo 3D look that is sometimes called a “waterfall”.

Optical Density
- BEEEEER

Wavelength

14.1.5 Additional XY settings

The Graph Settings tab of the Format Graph dialog
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Format Graph
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Gaps at missing points.
Leave a gap when you have missing data points, or connect the existing data
points on each side.
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Reset any individual formatting of points or bars

If you have changed the format of individual data points (by right clicking on
them) , check an option here to reset everything back to the format set in the

dialog.
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14.2 Column graphs: Bar formatting and spacing

Format graph: Column

Prism lets you change every feature of a graph. Change the shape, color, and size of
graph symbols; change the fill pattern and color of graph columns; change the order that
data sets are plotted.

Double-click on any symbol or bar (or the background of the graph) to bring up the
Format Graph dialog.

See also:

Appearance of Column graphs

Data set spacing on Column graphs

Plotting order of Column graphs

Additional Column graph settings

Replicates and error bars on Column graphs

14.2.1 Appearance of Column graphs

Format Graph dialog - Column graphs

Use this dialog to change the look of all the columns in a data set. If you want
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to change the look of a single column, use the right-click menu. You can also

change all the symbols in selected data sets.

Double-click on any graph symbol or bar to open the Format Graph dialog.
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Format Graph ﬂ
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Siyle
Appearance: | Bar - Plat: | Mean with S0

Border | 2 pl - Bordes color: | N ~

Flot on: @ Left ™y auz | Showe legend Revert legand bo column b
Hight ' aaz shiel each pait with ik 1o lile
Change Graph Type | Help Cancel | Apply 0F.

To change the settings for one data set:

Select a data set from the list, and choose the bar format and fill, lines, and
error bars for that data set. Then select another data set and choose settings
for that data set. Click OK to redraw the graph with all the changes. Note that

a fitted curve is treated as a separate data set.

To change all or some data sets on the graph (for example to make all symbols

larger):

Drop the list of data set names and choose --Change ALL data sets--. Or click
the Global button just to the right. Changes you make after that will then apply

to all data sets, or to data sets you select from the Global button.

Style
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Choose how you want to display your data for each data set. Choose from a

simple bar (with or without error bars), a scatter plot, an aligned dot plot, box
and whiskers, before and after plot, or floating bars. Also choose how to plot

error bars. Select SD, SEM, 95% CI, or range.

Note that your choice applies to only one data set column unless you used the
global button to choose all or a subset of columns.
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Or connect data sets A and B as before-and-after and data sets C and D, but
not B and C.
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To do this, choose Before-and-after as the style for data sets A and C, and
Scatter dot plot as the style for data sets B and D.

Box and whiskers plots

Style

Appearance; | Biow and whiskers - "J-f'lske's:‘Mm b Mak -

Baiz and boses Tuh:;-

10-90 parcantile
Fit |-~ Pailem: - ~ 555 parcanlile
25975 pescentie
Show mean az '+'  Broader | 2 pi - 1.99 parcantile
M b bMasx, Shaw &l ponlts

There are seven ways to plot box-and-whisker graphs. Traditional Tukey
whiskers go 1.5 times the interquartile distance or to the highest or lowest
point, whichever is shorter. Other choices show specified percentiles, which
seems more logical. Any data beyond these whiskers are shown as points. Or
you can choose to superimpose each individual point on the box and whisker
plot.

Because whiskers can be done in various ways, it is essential to mention in a
graph's figure legend which way they were made.

Bars and boxes

Set the format of bars and the box part of box-whisker plots. Note that if you
choose the first selection in pattern, the bar will have a solid color (chosen in
fill).

Symbols

Choice here apply to symbols used for column scatter and before-after graphs,
as well as the symbols shown (if any) on box-and-whisker plots.

If you check the option to plot a symbols on a bar graph, every value will be
plotted. If you check the option top plot symbols on a box-and-whiskers plot,
the number of symbols is chosen in the drop-down in the Style section (see
above). You can choose to plot all points (last choice in the list) or only to plot
"outliers" defined in various ways.

Error bars

Choose the format and color of error bars. Learn more about error bars on
Column graphs.

Lines
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Choose the color and thickness of lines for means on scatter plots and the
connecting lines on before and after plot.

Plot on which Y axis

Specify which axis to use for each data set. This is useful if you want to show
different type of data on the same graph. If you choose to plot on the right Y-
axis, Prism will create that axis if it doesn’t already exist.

Addditional oplions
Plok an:

Lekty awz
@ Right ¥ axis

Show lmgend Resvert legend b Lmin bR

Labed each point with its: now lide

90+ - —
804
7oA
Lo
‘38: e
304
204 =
104
0 :
&
Legend

Select Show legend to create a legend for this data set. You can edit the labels
in the legend. Double-click on the legend text and type whatever you like. Use
the Revert Legend to Column Titles checkbox in the Legend section of the
Format Graph dialog to change the labels back to match the column titles.
(This checkbox is only available if you have edited a legend.)

204
70
LR
50
404
30+
204
10+

bP@ &

Label each point with its row title

On before and after plots and scatter plots, you can choose to have X labels
show on the graph to identify individual data points. Check this box to include X
titles on graph near each data point. Select each label on the graph and drag it
to move it where you want.
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14.2.2 Data set spacing on Column graphs

Set the standard spacing between columns

229

To change the standard spacing between individual bars and groups of bars, go to
the Graph Settings tab. If you enter a larger value, the gaps between bars will be

wider so the bars will be narrower.
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Format Graph

Appearsnce | Diasta Sets on Gaph  Graph Settngs

[Direction
@ Verhoal
Herizontal
Basehine
@ Automatc
Bans bagn ot v'=

| Hide bazeline

pace between columng: 50 % of cohenn vadth

Dizcontinuous axis
\When the axz iz discontinuous, also make the bars [or conmachng bnes| dizconbnuous

Format of individual bars

Tofomat & bar diferenlly than the rest, exit thiz dialog. right cick on the bar and choose
“Froemat This Bar.

Hemowve all e indenidueal formathng. Aevert all bars bo the format of their data sets

| Changs Graph Type... | | Help [ Cancel App |

oK

e

Changing the spacing between selected columns

To change the space between two adjacent bars, go to

the Data Sets on Graph

tab. Select a data set and enter (at the bottom of the dialog) the percentage of
normal spacing you want between that data set and the prior one. If you enter 200,

that bar will be twice as far from its left neighbor as the
will be half as far. If you enter 0, this bar will touch the

others. If you enter 50, it
neighbor on the left.
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Note one possible source of confusion.

When you enter a value here as the space between a selected data set and the
prior one, you enter the percentage of the gap set in the Graph Settings tab. If you
enter 200%, you are setting the gap between the selected data set and the prior

one to be twice as large as the usual gap.

When you enter a value on the graph settings tab as space between columns, enter
the percentage of the width of the bar (or plotting area for the set of scatter

symbols). A value of 50%, means the gaps between bars are half as wide as the

width of the bars.

Adding a line between adjacent columns
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To add a line between two adjacent bars, go to the Data Sets on Graph tab. Select
a data set and enter (at the bottom of the dialog) the specifications of the line you

desire.

i

Format Graph

!" [ Separate this data zet from the prior one with a vestical fine:

q\ Thickness [‘.;‘2;1 v] S

| Appeaiance Data Setz on Graph | Graph Selbngs
Drata satz plotted (left to right]:

I 5 ample column datasé:Cortral

Sample column data:D:Doag & « B

ween eleched dala set and the previous one: 100

Ao -

| Change Giaph Tyge... | | Help || cancal ||
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Empty columns

An alternative way to leave a gap is to create an additional data set column on
the data table, enter only a single number (usually 0), and include it on the
graph. If the baseline of the graph is 0.0, and that value is 0.0, then Prism will
draw a zero height bar, which is essentially a gap.

14.2.3 Plotting order of Column graphs

The two graphs in this example are identical except that the plotting order was
reversed.

cBB3BEER S

& & & N

To reverse the plotting order of the data sets on a graph, click the Rotate/Flip t

Change
ai 12 (e
<l - &%
To fine tune the left-to-right order, go to the Data Sets on Graph tab of the
Format Graph dialog.
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( Format Graph g ]
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14.2.4 Additional Column graph settings

Graph Settings tab of Format Graph dialog

Use the Graph Settings tab of the Format Graph dialog to change the direction
of bars on a graph from vertical to horizontal, to set the baseline for graph
columns, and to adjust the space between columns. Double-click on any bar to

open the dialog.
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Format Graph
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Rotate columns from vertical to horizontal

-
=

E“l
. i - B
b‘\}-

-2 EEE8

LI T e‘P JP
You also can use the Rotate button.

Change
A |
o g fif-

Baseline

¢ Fill in this box to change the baseline for bars on a graph. The default is for the

bars to begin at the X axis.
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e Check the box for "Hide Baseline" if you want your bars to float as in the example
below.
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Dimensions

Prism automatically adjusts the width of columns based on the size of the
graph, the number of data sets, and the gap between bars which you set here.
To make the columns wider, make the spacing smaller.

Space between columng: 25 X of column width

caBHEBES

23888883

U

Discontinuous axis
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When you have a gap in a Y axis, choose whether or not you also want a gap
in any columns that span the gap.

Disconlinuous axis

o [ Whemn the ans iz dscortmuouz, alzo make the barz [or connecting ines) discontimaous

Reset any individual bar formatting

If you have changed the format of individual bars (by right clicking on them) ,
check an option here to reset everything back to the format set in the dialog.

14.2.5 Box and whiskers graphs

What values do the box boundaries, line and whiskers represent?

The box

The box always extends from the 25th to 75th percentiles. These limits are
sometimes called the hinges of the plot. Surprisingly, there are multiple ways to
compute these percentile values. Prism uses a standard method, but a different
method than Excel uses.

The line in the middle of the box is plotted at the median. You can not choose a
different value, but Prism also lets you put a "+" at the mean.

The location of the whiskers
Prism offers six ways to create whiskers in box-and-whiskers plots:
e Min to max. The whiskers go down to the smallest value and up to the
largest.

e Tukey. See details below.

e 10 to 90 percentiles. The whiskers are drawn down to the 10th percentile

and up to the 90th. Points below and above the whiskers are drawn as
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individual dots.

e 5 and 95 percentiles

e 2.5 and 97.5 percentiles

¢ 1 and 99 percentiles

¢ Min to max, show all points. This method plots whiskers down to the
minimum and up to the maximum value, but also plots each individual

value as a dot superimposed on the graph.

Details of the Tukey method for plotting the whiskers and outliers

1.Calculate the interquartile distance (the difference between the 25th and 75th
percentiles). Call this the IQR.

2.Add the 75th percentile plus 1.5 times IQR. If this value is greater than (or
equal to) the largest value in the data set, draw the upper whisker to the
largest value. Otherwise stop the upper whisker at the the largest value less
than the sum of the 75th percentile plus 1.5IQR, and plot any values that are
greater than this as individual points.

3.Calculate the 25th percentile minus 1.5IQR. If this value is less than the
smallest value in the data set, draw the lower whisker to the smallest value.
Otherwise stop the lower whisker at the lowest value greater than the 25th
percentile minues 1.5IQR, and plot any values that are greater than this as
individual points.

Why 1.5IQR? There is no statistical rationale; it is simply how Tukey decided to
do it, and he invented the idea of box-and-whisker plots.

Notes on Tukey boxplots

e Why 1.5IQR? There is no statistical rationale; it is simply how Tukey decided to
do it, and he invented the idea of box-and-whisker plots.

e When the Tukey method is used to create the whiskers, the ends of the
whiskers are sometimes called the inner fences.

o If the largest value preciesly equals the 75th percentile plus 1.5IQR, Prism (up
to 6.01 and 6.0b) does not plot that value as an outlier. However, if the
smallest value preceisly equals the 25th percentile minus 1.5IQR then Prism
did plot the point as an outlier. We fixed this inconsistency in 6.02 and 6.0c,
and now do not pot that point individually.
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e The values that are plotted individually are sometimes called outliers, but
"outlier" is defined differently by Grubbs test or some other outlier test. The
chance of finding one or more "outlier" by Tukey's rule in data sampled from a
Gaussian distribution depends on sample size.

¢ If you only enter three values per group (n=3), Prism will plot the median and
range. It will not plot the percentiles and will ignore your choice for how to plot
the whiskers.

e Steps 2 and 3 were corrected in Nov. 2013 to correctly explain what Prism
does. The Tukey whiskers always stop at the value of a data point, and do not
extenda all the way to the 75th percentile plus 1.5IQR or all the way down to
the 25th percentile minus 1.5IQR.

e With Tukey's method, the whiskers always end at a value matching one of the
values in the sample. So the two whiskers are often not the same length.

e The terms boxplot and box-and-whiskers plot are often used interchangeably,
although originally the boxplot was used to describe a plot with Tukey
whiskers (fences) and the box-and-whisker plot was used to describe a plot
where the whiskers extend down to the minimum value and up to the
maximum value.

Five number summary

The term five-number summary is used to describe a list of five values: the
minimum, the 25th percentile, the median, the 75th percentile, and the
maximum. These are the same values plotted in a box-and-whiskers plot when
the whiskers extend to the minimum and maximum.

The term outlier

The term outlier has many definitions. The individual points that are plotted
beyond the whiskers of a box-and-whiskers plot are sometimes called outliers,
but this definition does not match the definition used by the Grubbs' or other
outlier tests.

How to create a box-and-whiskers graph by entering the minimum,
maximum, median and 25th and 75th percentiles rather than entering the
raw data

Usually, Prism creates a box-and-whiskers graph from raw data. You enter a
stack of values, and Prism computes the range and percentiles to make the
box-and-whiskers graph.
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You need to be just a tiny bit sneaky if you want to enter the minimum, 25th
percentile, median, 75th percentile, and maximum values directly. Prism won't
know that you entered those values, but will make the graph as if you entered
raw data. If you just enter those five values, Prism will correctly compute the
minimum, maximum, and median, but the 25th and 75th percentile values
Prism computes will be incorrect.

Here is a trick: Enter the median value three times, rather than once, and also
enter the minimum, maximum, and 25th and 7th percentile values. For each
group, enter seven values on separate rows of one column (the order doesn't
matter. )

e Minimum

e 25th percentile

e Median

e Median

e Median

e 75th percentile

e Maximum
You can't "tell" Prism that these values are not the raw data, so it "thinks" they
are raw data and so computes the minimum, maximum, median and quartiles

from those seven values, and plots those computed values, which exactly
match the values you entered.

14.2.6 Forest plots
This graph below is a Forest plot, also known as an odds ratio plot or a meta-

analysis plot. It graphs odds ratios (with 95% confidence intervals) from several
studies.
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There are a few tricks to making this graph:

1.Enter the data into a Column table. The results for each study are entered into
a separate data set column. Enter in each column the Odds ratio itself, as well
as the high and low confidence limits (computed elsewhere). The order of
those three values doesn't matter. Label the studies by entering column titles.
You may use Greek symbols, super and subscript, etc.

A B C
snow 1995 Sohn 2002 | Raine 2003
Y Y ¥
07 1.2 21
13 1.5 2.5
4.3 2.1 3.0

2.When you first go to look at the graph, Prism will prompt for the kind of graph
you want. Choose "Column Mean with error bars". To make the graph above,
be sure to choose the option where the error bars go horizontally.
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Change Graph Type ﬁ

Graph family: I Colurnn - I

—
— .

4 1 4

Column mean, emmor bars
Plot:

IMedian with range v]

3.Note that Prism's doesn't (can't) know that each column contains a
computed odds ratio along with the low and high confidence limits. It just sees
three values. So choose to plot the median and range. The median and range
of the three values you entered are the odds ratio and its confidence limits
computed elsewhere. If you choose to plot a confidence interval instead,
Prism will compute a confidence interval from the three values you enter and
the results will be nonsense.

4 .View the graph. Double-click on the X axis to bring up Format Axis. Choose to
make the axis scale logarithmic with log spaced minor ticks, and to create a
grid line at X=1.0.
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14.3 Grouped (& contingency) graphs: Symbols and line formatting

Format graph: Grouped and contingency

Prism lets you change every feature of a graph. Change the shape, color, and size of
graph symbols; change the fill pattern and color of graph columns; change the order that
data sets are plotted.

Double-click on any symbol or bar (or the background of the graph) to bring up the
Format Graph dialog.

See also:

Appearance of Grouped and Contingency graphs

Data set grouping and spacing on Grouped graphs
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Plotting order of Grouped graphs

Additional Grouped graph settings

Replicates and error bars on Grouped graphs

14.3.1 Appearance of Grouped and Contingency graphs

Format Graph dialog - Grouped graphs

Use this dialog to change the look of all the columns in a data set. If you want
to change the look of a single column, use the right-click menu. You can also
change all the symbols in selected data sets.

Double-click on any graph symbol or bar to open the Format Graph dialog.
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To change the settings for one data set:

245

Select a data set from the list, and choose the symbols, lines, and error bars
for that data set. Then select another data set and choose settings for that

data set. Click OK to redraw the graph with all the changes. Note that a fitted
curve is treated as a separate data set.

To change all data sets on the graph (for example to make all symbols larger):

Click the Global button and choose, Change all data sets. Changes you make
after that will then apply to all data sets.

Style

With two-grouping variable graphs, replicates are placed in side-by-side
columns on the data table. One grouping variable is the main column heading,

the other is the row title.
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Choose how to display a data set on the graph. Choose between a scatter dot
plot, an aligned dot plot, a before-and-after plot, a column or bar, a box-and
whiskers plot, or a floating bar showing the minimum and maximum.
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Choose how to plot error bars. Select SD, SEM, 95% CI, or range. Your style
choice will determine which options below you can use. Since it rarely makes
sense to choose different error bar (or replicate) choices for different data
sets, you will probably want to click "All" before changing error bar format.

Format Symbols or bars

If you choose to plot data as a scatter dot plot or a before-and-after graph,
select the symbol type, size, and color. If you pick an open symbol, also select
a border thickness. Check the Clear option if you want point-to-point lines and
overlapping points to show through the open symbol.

Click More to use any character from any font as a symbol.
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If you choose to plot your data sets as bars, columns, box-and-whiskers, or
floating min/max boxes, choose the color, outline and fill of the bars and
boxes.

Use the Data Sets on Graph tab to adjust the spacing between bars, and
whether you want the bars stacked, interleave, grouped, or superimposed.

Prism labels bars with the row titles from the data table. You may not edit the
bar titles directly, but if you edit the row titles, the graph will update. Use the
Format Axes dialog, not the Format Graph dialog, to turn off the labels or to
change to vertical or angled labels.

If your data table has only one row, Prism will place the column titles, rather
than row titles, under each bar.

Format error bars

Choose the format and color of error bars. Learn more about error bars on
Grouped graphs.

Lines

Choose the format of lines connecting data points for a before-and-after plot.
Consider using arrows.

Plot on which Y axis

Specify which axis to use for each data set. If you choose to plot on the right
Y-axis, Prism will create that axis if it doesn’t already exist.
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Legend

Select Show legend to create a legend for this data set. Prism automatically
uses the column titles in your data table as legend labels. You can also edit the
labels in the legend. Double-click on the legend text and type whatever you
like. Use the "Revert Legend to Column Titles" checkbox in the Legend section
of the Format Graph dialog to change the labels back to match the column
titles. (This checkbox is only available if you have edited a legend.)

14.3.2 Data set grouping and spacing on Grouped graphs

How do you change the grouping and spacing of bars on Grouped graphs?

Click on the Format graph button on the Prism toolbar or double-click on any
data point to open the Format Graph dialog.

Set the standard spacing between bars

To change the standard spacing between individual bars and groups of bars, go
to the Graph Settings tab.
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Hemove sl e indrndeal fomatbng. B everd all points o e foimst of ther data set

| Change Graph Type... | | Help || cancel | | Aeph | ok

e

Set how you want the bars to be grouped

You can change the overall grouping scheme of a graph or make hybrid graphs
types using the order tab of the Format Graph dialog. For each data set,
choose whether it should be interleaved with, stacked on top of, placed apart
from the (starting a new group of bars, hence the name “grouped”) or
superimposed on the preceding data set.
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Format Graph

J lﬁﬂﬂlm. Drata Sets on Graph | Graph Setlings

First ook grouped datacA-Condio
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Cancel | |
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e

Add lines between groups

Check the box to Separate a data set from another with a line.

Space betwesn selected data set and the previoes one: 100 % of romal

e this dlata sek from the price one with & weslical line,

Thickness: |1 pl | Shle eeeea -
Codor: Ao = | Undes datapaints -
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Note the difference between Stacked and Superimposed below. When the bars
are superimposed, each extends from the X axis to the value. When bars are
stacked, each bar starts at the top of the one below.
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It sometimes is helpful to combine both stacked and interleaved bars on the
same graph as below. This is done by checking the option to stack the "dogs"
data set on top of hippos, and to make the "cats" data set grouped.

© 1995-2014 GraphPad Software, Inc.



252 GraphPad Prism User Guide

40004
35004
30004
23004

14.3.3 Plotting order of Grouped graphs

Data set order

The two graphs in this example are identical except that the plotting order was
reversed.

50 ¢ Ml

[
a1 1] | it il ]
Lk

1500 154

0o |
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oo
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| TP (T T I | N III
ol l... l. A

S00
Rad Black Wl re Rad Black Fallaw

Click the Rotate/Flip button in the Change section of the Prism toolbar to
reverse the order of data sets on a graph.

Zhange

m [ 15ED
< B - &-

To fine tune the left-to-right order, go to the Data Sets on Graph tab of the
Format Graph dialog.
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Format Graph
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- First look grouped datacs Contro
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| Change Graph Type.,, | | Hel | Caneel | | ok ]

Order of bars within a data set

The previous section explained how to adjust the order of the data sets. The
order of the individual columns within a particular data set is determined by the

order they are entered in the data table.

Tabla fairm st A | B *
Tweoe vy cats dogs
x A1 [ a2 | [ ] A3 RS | BY1 ] BY2 [ BY3 | i
1 f|Food1 44 55 233 235 643 456 T44
2] (Food 2 435 46 456 750 333 345 653
3% |Food 3 329 56 556 aa0 556 543 337
= S

by oty g By bl Bk S b, oo, R i, B S o el B o, By e A B b B il o By o e i, L
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To reverse the row order on a data table, go to the data table. From the
Change menu, click the Sort button, and choose "Reverse row order".

=
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' [ 4
B an 9] 13
Table tormat: A |_ }
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* A Y2 AY3 | ARYE | AYS l B:ui
329 156 556 6749 B {
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44 55 133 4465 135 }
A e b mmm, e e e S o B A e o G R e, AR e b g b
23004 .
) -
2000 [ B
1500+
1000+
5004

Food3 Food2 Foodi

See another example of changing plotting order for Grouped graphs.

14.3.4 Additional Grouped graph settings

Graph Settings tab of Format Graph dialog

Use the Graph Settings tab of the Format Graph dialog to change the direction
of bars on a graph from vertical to horizontal, to set the baseline for graph
columns, and to adjust the space between columns. Double-click on any bar to
open the dialog.
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Format Graph g

Appesance | Data Sl:lsmﬁrq:lh; Graph Settings

Direction
a Vetical
Hooizontal
Bazeline
@ Automatc
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Format of individual bars

-
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L "Foamat This Bar™.

Hemove al the indwidual formating. Aevert all bars to the format of their data set:

| Change Graph Type... | | Hep || cancel | | Aeph | ok
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Rotate columns from vertical to horizontal
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i — =
2000 il Tha -
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You also can use the Rotate button.

Change
i L2 s
PR

Baseline

Fill in this box to change the baseline for bars on a graph. The default is for the
bars to begin at the X axis. Check the box for "Hide Baseline" if you want your
bars to float as in the example below.

© 1995-2014 GraphPad Software, Inc.



256 GraphPad Prism User Guide

Baseline
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@ Baizbeginaty= 100
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Dimensions

Use this setting to set adjust the spacing between columns on a graph. To
make the columns wider, make the spacing smaller.

Spacing [az percent of space used for data)
Betwaen adacent data: 50 %
Additional gap between gioups: 100 %

EER

!II
< BEEE]
F
I

Rad Bllsek Fallew Red Black Tellow

When a bar value is zero

Choose whether or not you want a space for the bar where the zero value is
(dogs on the graphs below).

When a value iz blank
@ Creabe a zon-haight bar

Dant leave & gap

Tallow

Discontinuous axis

When you have a gap in a Y axis, choose whether or not you also want a gap
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in any columns that span the gap. Not leaving a gap may make your graph
misleading.

Disconlinuous axis

o | When the axiz is discontinuous, ako makes the bars [of conmeching ines) dizconbhuous:

- - =T - 12000 -
L] I i e
Py e ] e
S
[fe e ]
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14.3.5 Row or column titles under bars?

You can change how the bars are labeled. Double-click on the axis to bring up
Format Axis, then choose to use Row numbers, Row titles, or Column titles.

Format Axes g1

Frame and Diigin| * #%is | Ledt awis | Right ¥ ais | Tiles & Faaks

3apz and Direchon: Lardand Scale Lireai
|| Automaltically determing the range and nterval
Range [row numberz]

It m not possible bo change the range of this aas

All ticks
Ticks drection: | Diown - Location of numbesng/labeing: [Below, sngled =
Ticks lengthe ls.hmt v: NumbsiingAabelng angle: 455

Regulaily spaced licks
Major ticks interval: |1 Murnbsr fomat: W Prefec
Staitirg &l 3= 1 Decimalz Bto = Suffec
Miror licks: log Thousends: | 10000

Additional ticks and giwd lines

Itiz ot possble bo create addtional licks or gndines an thiz aas.
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14.4 Survival graphs: Formatting options

Format graph: Survival

Prism lets you change every feature of a graph. Change the shape, color, and size of

graph symbols; change the fill pattern and color of graph columns; change the order that
data sets are plotted.

Double-click on any symbol or bar (or the background of the graph) to bring up the
Format Graph dialog.

See also:

Survival graphs: formatting options

Appearance of Survival graphs

Changing the plotting order of data sets

Nudging survival data sets

Error bars and confidence bands on Survival graphs
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14.41 Appearance of Survival graphs

Format Graph dialog - survival plots

Use this dialog to change the look of all the points in a data set. If you want to
change the look of a single data point, use the right-click menu. You can also
change all the symbols in selected data sets.

Double-click on any graph symbol or bar to open the Format Graph dialog.
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Farmat Graph ﬁ

Appearance | Data Sets on Giaph | Girash Settngs

Data sat: | Suivreal of Thiee groups:Survival propostions: Contol = Husal 2 |Gbl:|a|'

+ Show spmbaols

Color . Shape: Border color | NN ~
S 4 - Barder thickness |2|3|t |
Emor bars
Color #| Dir: | Both Ciyle: Thickresz: | 1 pt

Connecting line

Color: | ~ Pattmm: - Thicknesz: |2 pt v
Show area hill
k&"-\%\\ﬁ b
Additional options:
Floton: i@ Left'y mds | Sk legend Rewvert legend ¢ U ke
Fight %" awas Labal aach point with itz row title
Change Giaph Type... Help Carcel | Apply | Ok |

To change the settings for one data set:

Select a data set from the list, and choose the symbols, lines, and error bars
for that data set. Then select another data set and choose settings for that
data set. Click OK to redraw the graph with all the changes. Note that a fitted
curve is treated as a separate data set.

To change all data sets on the graph (for example to make all symbols larger):

Drop the list of data set names and choose --Change ALL data sets--. Or click
the ALL button just to the right. Changes you make after that will then apply to
all data sets.

Show Symbols

Choose symbol type, size, and color. If you pick an open symbol, also select a
border thickness. Check the Clear option if you want point-to-point lines and
overlapping points to show through the open symbol. Use Shape the drop-
down menu to select one of Prism's symbols. Use the More option on this
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drop-down to use any character from any font on your computer as a symbol.

¢ Show spmbols

Color: * Shapa: ] E Barder color: | I ~ |

See @O®@O© OO DL 1zp ~

Emor bars BN OmEE
Color: | SRS ~ | Di. |Bcth AVAVLAVY
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Color: |1 ~ Pattem: eCceevo0 @i:_2|:d )

_ P - ] |
Show area kil
- -_? A

Connecting line

In survival plots, you can choose to show symbols only for censored data
points, or for all data points. Make this selection on the Graph Settings tab of
the Format graph dialog.

Error bars

Choose how you want error bars to be formatted. Error bars can go above or
below a data point or in both directions. Learn more about error bars on
survival graphs.

Enior hais

Colce: [l ~ Or: [Both =| Sive =  Thickness: |1 pt ol

Connecting line Ec-ll:m-

Colee: | [ ~ FEE-:n — - Thickre:sz: | 2pl -

Depending on the choices you made when you created a survival plot, the
option for error bars may or may not be available. You can change this setting
in the Graph Settings tab of the Format Graph dialog.

Format Graph e

Appearance | Data Sets on Graph | Graph Seftings

Graph

P [ I (B | B | e ||

Selected graph Stawcase wath bicks [starting at T00)
Show esull as

Fractiones Al pomi

o Papesnls Censared pants orly

Connecting lines
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Choose the format of lines connecting data points for a survival plot. Consider
using arrows.

Show Area fill

Choose to show area fills below or above the plot lines. Click the All button to
turn on this feature for all the data sets on a graph.

J| Show area hll

Fil color a

i - Pattern color: | I ~ |

Posibor: | Below -

150+

Fi

100+

50+

Pearcent survival

] 1- T T T v
0 0 100 150 200 250

Diays after randomization

Plot on which Y axis

Specify which axis to use for each data set. If you choose to plot on the right
Y-axis, Prism will create that axis if it doesn’t already exist.

Legend

Select Show legend to create a legend for this data set. Prism automatically
uses the column titles in your data table as legend labels. You can also edit the
labels in the legend. Double-click on the legend text and type whatever you
like. Use the Revert Legend to Column Titles button in the Legend section of
the Format Graph dialog to change the labels back to match the column titles.
(This button is only available if you have edited a legend.)

14.4.2 Changing the plotting order of data sets

How do you change the order in which data sets are plotted?

Change the order to determine plot lines are in front. Plotting area matters the
most when you use area fills. The graphs below are the same, but with the
plotting order reversed. Note that on the graph on the left the area fill from the
one data set hides the other.

© 1995-2014 GraphPad Software, Inc.



Graphs: Symbols, bars, lines, and legends 263

Survival of Twe groups: Survival proportorns Survival of Twe groups: Surdval propartens
100+ l--1
m_“—\_|_|_ 1

o T T v 1 Qi T v T J
Q o 190 1600 2000 Q = - L= - - - - ]

To change the plotting order of the data sets on a graph:

Click the Rotate/Flip button in the Change section of the Prism toolbar to
reverse the front-to-back order of data sets on a graph.

Change
%i 12 1ED
g - &%

To fine tune the front-to-back order, go to the Data Sets on Graph tab of the
Format Graph dialog.
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[ Mudge. To prevent overlap, move the selected data set.

Format Graph “
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[ Replace... |
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when axis it decordinuous sl Place gapr I
Change Graph Type.. | Hep || cancel || Appy || ok ]

14.4.3 Nudging survival data sets

Nudging data sets

Nudging can be helpful to differentiate datasets that otherwise overlap a lot.
The "Treatment B" data set in the graph on the right has been nudged up a bit

to separate it from the "Treatment A" data set.
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14.5 Parts of whole graphs

Format Graph dialog - Parts of whole plots

Use this dialog to change the look of a Parts of whole graph If you want to only
change the look of a single segment, it is simpler to use the right-click menu on
the graph. You can also change all the symbols in selected data sets.

Double-click on any graph section to open the Format Graph dialog.

[ Format Graph &-‘
Graph lype
APEIEE
Cobors & Legends:  Famale wHe Globa =
Caolor: I - Shee Normnal -

o Shove bagend (left to nght)
#| Color || Percentage [ value [ Label
Fiever legend to row lile
Bordess
#| Outer: |1t ~ [ - Intemal:  1/2¢
Tithes
| Shows graph bite

| Shiow botat Prrfis: Suffiy;  Applicants
Diides £ 5Ehean s 107 idmakkss h 3011
@ Standard Rewverze
AT W Ceew
Size
Diarnatar 289 in ~oras e
[t hale S0
Shape rato fF
| Change Giaph Type, | Help J Cancel | Apply | 1] 4

To change the general appearance of the graph:

Click on the thumbnail image in the Graph type section of the dialog. You can
change from a pie chart to a donut, slice or dot plot. Prism will preview how
your graph will look after the change.

To change the settings for one data set:

Select a data set from the Colors and legend list, and choose the color of the
graph segment, and what information you want the legend to show.
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To change all data sets on the graph:

Click the Global button to select all data sets on the graph. Or, select the data
sets from the drop-down menu that you want to change.

If your graph only has one data set (one slice):

The graph is generated from values entered into a single column in the data
table. If you enter data into a row, you'll only get one value on the graph.
Color and Legends

You can set the color of each graph segment. Use the roll-down to choose if
you want a particular segment of a pie or donut graph exploded from the main
graph and how far away you want it to be. Or choose to hide a segment.

[ Format Graph =
Graph type
LIS

Colors & Legends: bMals

Color: . - Shoe
Shiow kegernd (lefl 1o rght]

Applicants for admission in 2011

B 55.47% 567 Female

Wiomen 1023 Men

Students

Choose the information you want the legend to show and how you want it
formatted.

| Shows legend (left to nght]
| Color || Percentage Wake | Label

Faveat legend o row titls
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If one of the rows of data is zero, then Prism will not create a legend for it. If
you want a legend, even though the value is zero, enter some tiny nonzero
value like 0.000001. The slice will be invisible on the graph, but Prism will create
a legend for it.

Borders

Choose the color and thickness of the segment borders. You can have different
settings for the inner and outer borders. These setting are for all the segments
of the graph.

Borders
¥ Duter: [2pt - | | - Jinemat  |2pt ~| | -
Titles

Click to show or hide the graph title, or to show or hide the total of all values,
The graph shows each category as the fraction of the total, so it can be very
useful to show the total near the graph. With donut graphs, it is common to put
the total in the center of the graph as shown below. Optionally add a prefix or
suffix, for example: 1,000 Applicants, or Total: 1,000.

Tithes
| Show graph lide

¥ | Show totak Prafiz: Suffiv:  Applicants

Applicants for admissien in 2011

B 55.47% 567 Female

Women 1023 Men

Students
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Order

Reverse the order of the data sets to change the orientation of the graph.

Dirdesr

@ Standad Reverse

Women 1023 Men
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Women - Men Studants
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Size

Use the Size portion of the dialog to change the size of the whole of a donut
graph.

Lindles & ppAcAriE W BOFRIRAIGN |7 3% 1
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Danut hale:

15 Graphs: Frame and axes

The choices on the Format Axis dialog are self-explanatory. Don't overlook
the Additional Ticks and Grid lines section which lets you place any numbers or
labels anywhere on any axis. And don't overlook the Frame and Origin tab.

Here is a list of shortcuts to change the axis directly, without using the Format
Axes dialog:

e To change the shape and size of a graph by stretching: Click once on an axis
to select it. Then drag on either end to stretch.

e To make a graph proportionately larger or smaller: Click Resize Graph
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button on the Change section of the Prism toolbar.

hanga Armange Do
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N e @ -]
Sonaller I
Larger
To Fill Page

Maore Choices...

e To change the thickness or color of one axis: Click once to select that axis.
Then click Change and choose Selected Object(s). If you change the X axis,
the top part of the axis frame will also change accordingly. If you change the
left Y axis, the right part of the axis frame will also change accordingly
(unless you created a right Y axis).

e To move the graph and axis titles closer to, or further from, the graph:

Position the mouse near the title until the cursor becomes a two-headed
arrow. Then drag.

e To move the axis numbering (or labeling) closer to, or further from, the
axis: Move the mouse over the numbering until the cursor becomes a two-

headed arrow. Then drag. Or click once on the numbering to select. Then
nudge one pixel at a time by clicking the arrow keys.

e Double-click on the origin of a graph to bring up the Frame and Origin tab of
this dialog.

e To format the size, font, color, etc. of the numbering of an axis, click to
select the axis and then use the controls in the Text toolbar.

15.1 Frame and origin

The frame determines the basic look of a graph, and its position on the page.
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Positioning a graph on the page

Customizing a graph's frame and axes appearance

Showing grid lines

Setting the graph origin

15.1.1 Positioning a graph on the page

If you plan to copy and paste the graph to another program, or place the
graph on a Prism layout, you won't really care where it is on the page. But if
you plan to print that page, you might care to position a graph precisely.

To see the position of a graph on the page: Drop the View menu, choose
Zoom, and choose To Fit Page. This lets you see the entire page at once, so
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you can see the position of the graph relative to the entire page.

To center the graph on the page: Click on the Center on page button in the
Arrange section of the Prism toolbar.

*E

o

To drag a graph on the page: Grab either axis and drag the graph.

5004

Specific Binding
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Concentration [““]ICYP (pM)

To specify an exact position on the page: Click on the Format Axis tool in
the Prism toolbar and enter the exact distance of the graph from the top and
left edge of the page in the Frame and Origin tab of the Format Axes dialog.

Change

..' e 'rFI}l -
aal ] I -
< g - -
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Farmat Axes
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15.1.2 Customizing a graph's frame and axes appearance

Double-click on the graph origin to open the Frame and Origin
dialog.

tab of the Format Axes
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Format Axes &
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. nberzects ey’ xaz al v'e 0.0
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Size: :Widﬂ ': Distance of ' aviz from lelt edge 275 in 0
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Anes and Colors
Thickness of awes 1 pt - Codor of plotting alea Clear -
Caler of axes . - Page background Clear =
Frame and Grid Line
Frame style: | Mo frame ot
Hide 2ee | Show beth < and =| ] Show Scale Ba
M sior grick ;Nnne - Mirar grid [None b
Coalor et - Color il h
Thickness |1 pl Thickness 142 pi
v T ' Shyle: Shyle
| Hep | | cancel | | aepy | [ oK

%,

Use this dialog to set the origin of your graph and to format the color and
shape of the axes or surrounding frame.

To change the gap of an offset axis, click and drag the end of the axis.

To draw a box around a graph, including titles and numbering, use the drawing
tool. Or wait until you assign a graph to a layout, and choose the border on
the second tab of that dialog.
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15.1.3 Showing grid lines

Regular grid lines

Double-click on the graph origin to open the Frame and Origin tab of the
Format Axes dialog. Or click on the Format Axis tool in the Prism toolbar.

Change

"
ull f'_"'

0l -

Feurruaf A Q-'

Frame and Ongin |3 avis | Lelt Y ais | Fight ¥ asis | Tiles & Fonts|

Origin
Set oagn: [Al.llﬂrrm:ely v]
Y inbersects the 3 ads at = (L0
Honberzects e xas at’y= [0

Shape, Size and Position

Size [‘«l.ﬁdc "l Digtane= of ' auis from el edgs 275 in u
it [Lemghh of X awis): 300 in Distance of ¥ awis from batbom edge: 443 in
Height [Langth of Y asas} 200 in
Anes and Colors
Thickness of axes: E Codior of pletting alea
Color of awes - Page background
Frame and Grid Line
Frame zhle: | No Frame bl
Hide 3ees: | Show beth i and ¢ z] | Show Scale Ba
- o [KondYams w|  Minoroid
A Cole Alo v Color
(Q Thicknezs |1 pl w Thickness 1/2 pl -
. \b - She
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Special grid lines

Double-click an axis and use the Format Axis tab to place additional ticks or
lines (formerly called Custom Ticks) on your graph. You can create as many

grid lines anywhere on an axis.

Using a grid to align objects

Right-click anywhere on the Prism toolbar and choose Show Grids, or drop the
View menu and choose Show Grids. This grids will not show in printouts or
exported images.

Hide Main Toalbar
Hide Bottomn Toolbar

Show Rulers

&

Inches

Centimeters
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15.1.4 Setting the graph origin

277

The position where the X and Y axes intersect is called the "origin." To change
the position of a graph's origin, double-click on the origin of a graph to open
the Frame and Origin tab of the Format Axes dialog). Or click on the Format

Axis tool in the Prism toolbar.

Change
. LA
L, il et
<0 - -
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Format Axes E
Frame and Origin | % axis | Left ¥ ads | Right ' awis | Tilles & Fonks |
o, Size LPpe 131 |
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‘width [Length of ¥ s} 300 in Distance of ¥ awz rom bottom edge: 445 in |
Height [Length of v axis]: 200 in
Axes and Colors
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Color of axes I - Page backgioured Clear =
Frame and Gnd Line
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Hide awes: | Show both ¥ and't | [ Show Scale Bar
baor grid Mone - Miror gid Hone bt
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15.2 Axes

Scientists often individualize the axis range, numbering and ticks.

Axis range

Axis numbering

Major and minor ticks

Graphs with two Y-axes

Hide an axis and show scale bars

Put a gap in an axis

Additional ticks and grids

Axis titles

© 1995-2014 GraphPad Software, Inc.



Graphs: Frame and axes| 279

15.2.1 Axis range

Double-click on an axis to open the Frame and Origin tab of the Format Axes
dialog. Or click on the Format Axis tool in the Prism toolbar.

Change

P £ .
] ] [
\ e -

Prism chooses the range of each axis automatically. To override this, uncheck
the "Automatically determine the range and interval" box and enter the
minimum and maximum value you want plotted on the axis. You can also
hook a range limit to an info constant.
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Fepruat A
Frame gadér awis | Lol avic | Raght'r asds | Titles & Fonts |
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All bicks
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15.2.2 Axis numbering or titles

Double-click on an axis to open the Frame and Origin tab of the Format Axes
dialog. Or click on the Format Axis tool in the Prism toolbar.
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hange
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What values or labels show on the X axis?

XY graphs

Normally, of course, the X axis of an XY graph plots the X values you enter into
the X column. The X axis, in this case, is numerical. If the X values are not
evenly spaced, then the points won't be equally spaced.

If you enter row titles for each row, then you can choose to label the X axis
with row titles rather than X values. Choose in the Number format drop down
in the Regularly spaced ticks part of the Format Axes dialog.

Format Axes

Frame and Oinigin X Bt Lty mons | Fight v mas | Tkkes & Fonls

Gaps and Duscton: | Standand - Scale Lirsean -
| Butomalicaly determne the 1ange and inlersal

Range [row numbers)

Minim: I e

Al icks
Ticks diiection Dhowem - Locgton al numbenng/lab=ing. | Below, hoszontal = |
Tichks hangth Short - Numberinglabelng angle:

Regularly spaced ticks

M aor hcks miervat | Mumbe hamest: | Foss lilkss - Frehx
Starting atx= Diecimals Dasmal Sulfis
L Sciertiic
Miner ficks: g/ - g Thousan®s  Poes of 10
Anl

When you choose to label the X axis with row titles, the spacing of the points
may change. Essentially, Prism uses the row number as the X value, so the
points will be equally spaced along the X axis, even if the X values are not
evenly spaced. By default, each row label will appear. If you have many rows,
this will be cluttered. You can ask Prism to plot, say, every fifth row label by
changing the major tick interval to 5, starting at 0. Keep in mind that Prism
uses the row number (first row is 1) rather than the values entered into the X
column, to position the data and determine which labels to show. Prism also
uses this coordinate system (row numbers) when positioning additional ticks
and grid lines. If you ask for a grid line at X=5, Prism will draw it to correspond
with the point in the fifth row, whatever its X value.
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Grouped and contingency table graphs

With Grouped graphs (and graphs of contingency tables), you can have a
choice of labeling the X axis with row titles, column titles, or row number. You
may or may not see all three choices, depending on how you configured your
graph.

Format Axes “

Frame ard Ongn | = 248 | Lail'y &ds | Flight v &ds | Tilles & Fants
Gaps and Diection. | Standaed S el
o | Automalicaly deteeming the range and inbarval
Hange [row numbers)

It iz mot poszible to change the range of this s

Al ticks
Ticks chiechion Do - Laeation of numberingAsbeing | Below, angled -
Ticks largth Shor - Mumbsaringlabeling anple: 455

Regularly spaced ticks

M A hok s mileneal Plumbesr Formak iHn" lillex | Fiefu;
3 Ci hi

Starting at k= Diecimals |;-l:.‘-:[\-_? _Iﬁ S

Min tick s b Thomend: (R ;

Other types of graphs

Survival graphs always use survival time as the X values. Column graphs
always label the X axis with column titles. Parts-of-whole graphs don't have
axes.

Appearance of axis numbers or labels
To change the font, size, and color of the numbering for one axis:

Go to the Titles and Fonts tab of the Format Axes dialog. Click the Font button in
the Numbering or labeling section. Or select an axis by clicking on it, and use the
Font settings in the toolbar.

To change the default font used for new graphs:

Set on the New Graphs tab of the Preferences dialog.

To move the numbers above/below the X-axis or to the right/left of the Y-axis:

Select the position of the axis numbering in the Axis Titles section on the Titles and
Fonts tab of the Format Axes dialog. Or select the axis numbering by clicking once;
then drag the numbering with the mouse or nudge it by clicking the arrow keys:

To put a prefix in front of all axis numbers, or a suffix after:
Enter the prefix (i. e. “$") or suffix (i. e. “%") in the Format Axes dialog.

To rotate the nhumbering 90 degrees:
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Set the number orientation In the All Ticks section in the Format Axes dialog.

To label axes with row titles instead of X values:

If you entered both X values and row titles on an XY data table, you can choose to
label the axes with Row Titles instead of Decimal numbers via the Format setting in
the Regularly spaced ticks section of the Format Axis dialog. If you do this, Prism will
ignore the X values entirely, and use the row number (top row is 1) as the X values
when plotting values.

15.2.3 Major and minor ticks

Prism lets you show both major and minor ticks on an axis. By default, Prism
automatically sets the minimum and maximum range for an axis as well as the
major tick interval.

o §0 100 150

To change the major or tick interval:

Double click on an axis to open the Format Axes dialog. Uncheck the Auto box in the
Range section and set the major tick interval in the Regularly Spaced Ticks section.

To show minor ticks:

Double-click on an axis to open the Format Axes dialog. Select an interval for minor
ticks in the Regularly Spaced Ticks section. Choose the interval for minor ticks

between major ticks and whether you want regular or log spacing. Select the
number of intervals you want between major ticks, not the number of ticks. (For
example, choosing four intervals creates three minor ticks.)

To hide ticks:

Double-click on an axis to open the Format Axes dialog. In the All Ticks section,
choose None for Direction in the All Ticks section.

To change the direction and length of ticks:

Double-click on an axis to open the Format Axes dialog. Set the direction and length
of ticks in the All Ticks section.

To place additional custom ticks or grid lines on a graph:

See: Additional ticks and grid lines.
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15.2.4 Graphs with a right Y-axis

When you plot several kinds of data on one graph, it is often useful to plot
some data using a Y-axis on the left side of the graph and other data using a
Y-axis on the right side of the graph. Note that you never can have more than

one X-axis.

0.44 g8
oy
B 034 m
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@ =1
o o
= 0.2+ T 3
- -
-la I
O .14

0.0 — T+ b

0 10 20 30 40 50 60 70
Elution volume
To create a second Y axis

Double-click on an axis to open the Frame and Origin tab of the Format Axes
dialog. Or click on the Format Axis tool in the Prism toolbar.

Change
- [ .
i e
< 0l -
Select the tab for "Right Y axis" and choose how you want the axis to be
formatted.
Format Axes HH

| Frame and Oiigin | % anis | Left'f was | Flight ¥ axiz | Tilles & Fonts |

Gaps and Directon leightY aniz | Scake Lingar

Butomaticaly deter Eﬁ_ND iight ' axis

Range Reverse I
Two segments [~ -] 5

Minirmm: Theee segments [~ -1 |- Mammum: 1500

All data sets are initially graphed using the left Y-axis. Depending on the scale of
the axis, the data points may or may not all be visible.
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To plot data using the right Y-axis

Double-click on a data point or click on the Format Graph button on the Prism
toolbar. At the bottom of the Appearance tab, select “Right Y axis”. Repeat for
each data set to be plotted on the right Y-axis.

If you assign a data set to the right Y-axis, and there is no Y axis. Prism will
automatically create the axis.

- .
Frurmud forapdy ——

Appearance | [ata Seds on Giaph | Graph Settings

Data sel:| Data 1:Treale x| E Glbal -
Stple

Appearance: | Maan only vl Plak:
J Show symbols

Color. [ ~| Shepe: n - -

Size; 4 | - 2 pt
Show bars/spikes/drophines
. - -

Show emor bars
s -
Show connecting ine/curve
o Start bne at crigin
Dirwe lires for 2ach subocolumn

Wihen a4 fizcontnuous, aleo place gap inline Leave gap at spmboks

Additional oplions
Plot are @ Left'y asis
Fiight ' asis

o Show legend

Rievet legend 1o calumn litle

Label each paint waith its row bile

[ Change Graph Type... | | Hep || Cecel || Appw 0K

To create a graph with ONLY a right Y axis

Turn off the left Y axis, and create a right Y axis to which you assign data set.
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Format Axes

Frame and Ongin | 2 asiz | Lef™ 262 | Right'r aes | Titles & Fonts

Gaps and Direchore | Standad - Scale: Linear -
7| Mushoeniaticaally cet Sl AT
Range Rewerze
Two gegmerts [~/ f-]
Mirimum Thiee segments [ /—/ /-] I i

All icks

To use different colors for the two Y axes

It is possible to give the two Y axes different colors. Select one axis, drop the
Change menu, choose Selected Object(s), and set the color (and thickness)
on the Format Object dialog that appears.

To create a graph with three Y-axes

Prism does not allow three Y-axes. You can, however, create that effect with a
bit of a workaround. Create a graph with no data. Hide the X-axis (one of the
choices for axis frame). Delete all the titles, You are left with just a Y-axis. You
can make that whatever scale makes sense. Now make a layout and put your
real graph next to this bogus graph with only a Y axis. With some fussing to
get the sizes to match, and the data scaled right, you can give the illusion you
want. You'll need to tell Prism to plot all the data sets on either the right or left
axis, so may need to transform your values to make this work well.

Limitations

Prism always draws the right X axis, if there is one, the same length as the left
axis and starting and stopping at the same position on the page. If you want
one of the axes to be shorter, the only way to get that effect is to cover up part
of one of the axes with a drawn rectangle that you then make white (or
whatever your page background color is).

15.2.5 Hide an axis and show scale bars

Hiding the X or Y axis. Or both.

Prism lets you hide either the X- or the Y-axis and show scale bars instead.
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] smv

To hide and axis and show a scale bar instead:

Double-click on an axis to open the Frame and Origin tab of the Format Axes
dialog. Or click on the Format Axis tool in the Prism toolbar.

=

hange
- " 4 .(i}. -
ET | HH =
N - b

Choose to hide one or both axes in the Frame & Origin section. You can also
choose to Show Scale Bars.
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Scale bars

To show or hide the scale bar:

If you choose to hide either axis, a new option will appear in the Frames and axes
section of the Format Axes dialog: Show Scale Bar. Check this option to see scale
bars; uncheck to hide scale bars.The length of the scale bar equals one axis
interval, set in the Regularly Spaced Ticks section of the Format Axes dialog.

To delete a scale bar:

Click on a scale bar to select it, and then press DEL to delete it.

To change the color or thickness of a scale bar:

Double-click the scale bar to bring up the Format Object dialog. Choose color and
thickness in this dialog.

To remove the caps on the end of the scale bar:

By default the scale bars are capped. These are actually "arrowhead" styles. To
change, double-click the scale bar to bring up the Format Object dialog. Then
change the arrowhead settings.
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To move a scale bar:
Drag with the mouse. Or click to select, and then nudge by clicking the arrow keys.
To label a scale bar:

Scale bars don't include any numbering. To create a label for a scale bar, click the
text tool ("T" button), click near the scale bar, and type.

To change the length of the scale bar:

You can't change the length of a scale bar by stretching it. Instead, bring up the
Format Axes dialog and change the tick interval in the Regularly Spaced Ticks
section.

15.2.6 Discontinuous axes

Creating a gap in an axis

When plotting scientific data, you will often want to create a discontinuous axis
- and axis with one or two gaps. Double-click on the axis to open the Format
Axes dialog. In the Gaps and Directions section, you can choose either a two-
segment (one gap) or three-segment (two gaps) axis.

Format Axes ﬁ

Frame and Oiigin |  axis | LeR'r &5 | Right ¥ asis | Tiles & Foris

Gaps and Direchor: [St.y-u:lgrd vl Scale: Linea v
Mo et amiz
o | Bt bicaly deber
uhomaticaly deterr o~
Range Reverze }
» Twi segments [~ |--] .
Mirimwm; Three segments [~ k| || Mawmur: | 40000

All ticks

Set the range of each segment and its length as a percent of the total length of
the axis.
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Format Axes

| Fiame and Origin | ¥ axis | Leltr ais Right " asis | Tilles & Farls

Gape and Direction: | Two segments (| k-] kil Scale Linear
Segment:
Range ?I.tnm }
Length 50 % of asis Miniur: 0.0 S

2000.0 &

b asarnun;

Finally, choose the spacing and properties of minor and major ticks separately

for each axis segment.

Adjusting the position of the gap on the graph

To move the gap along the axis, or make the graph wider or narrower, click on

ab axis segment to select it and then:

e Drag the knob just to the left of (or below) the gap to change the position of
the gap along the axis (make one segment larger, and another smaller).

e Drag the knob to the right of (or above) the gap to widen or narrow the gap

itself
Example 1
Th 4
250
z
L
a8 J
N M

| e ¥
0 5 10
Minutes

= T
15 20 30 40 50

e Left segment range: 0 to 15
¢ Left segment length: 67% of the total
¢ Right segment range: 15 to 50

¢ Right segment length: 33% of the total.
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Because of the change in scale, the linear regression line appears to have two
slopes. In fact the mathematical slope is identical everywhere, and the line was
created by a single analysis of all the data. The slope just appears steeper in
the right half of the graph because the time scale is more compressed.

Example 2

110:0i 4

Responze (Percent)
o 8 5 8 8

Dose

Left segment range: -9.5 to -8.5

Left segment length: 12% of the total

Right segment range: -8.5 to -2.5

Right segment length: 88% of the total

To place "0" on the left segment, create an additional tick label at X=-9 and
enter the text "0".

Example 3
E."._Id
B . - - "
&
E
=

st e T e o AT
a :] (L] 24 48 by 4 12

Time in Hours

Left segment range: 0 to 24

Left segment length: 50% of the total

Right segment range: 48 to 72

Right segment length: 50% of the total
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The line was drawn by linear regression, which automatically skips over the

axis

gap.

15.2.7 Additional ticks and grids

To create additional ticks or grid lines:

Double-click on an axis to open the Format Axes dialog. In the Additional Ticks and
Grid Lines section, set the coordinate on the axis where the tick or line should
appear. Check the box to show either a tick or a grid line. If the coordinate is at a
location where there already is a regular number or label, the label you enter in the
Additional ticks section is shown and the regular label will be hidden.

r
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To format an additional tick:

Detailz

=)

Click on the Details button of the Additional Ticks and Grid Lines section of

the Format Axes dialog. This appears as a gear on Prism Window, and as "..." on
Prism Windows. This lets you format how the tick or grid line will look and add text
to the label.
Faemat Additional Ticks and Grids [
Select one o mare ticks
i Sedect Al | A= 257006 |E
2.57a+005 | Showe Text
Tetlnel:  Kd
| Tent line & [.,3]
A Location: .h.uln. v] il
| Show Tick
il
W apar Auto
Ll
[ Shove Gnd Line
il :
Thickness: |1t | St SRR
Color Ato  =| [Undes datapainis -
.| -
Fill [zhade] betwean thiz tick and ™' =
' | ]
Mew Tick Delete Tick B - | | Undes data points
" | Hew [ coeel | [ ok ]

e = A

Choose whether you want each tick in line with or across from the regular ticks.
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ALK = 13 (8]
V] Show Text
Text line 1: &
Test line
Location: Above -
B N

You also can Hook the text of the label to an analysis or Info Sheet constant.

To add a fill between additional ticks or grid lines

Check the option to fill between two ticks, and choose the fill color and pattern.

0 ]

Mitotic Index "y,

M

Duark

Time

To create adjoining fills

600 00:00 1200 1500 1E00 2900 2400 OO0 0600 09:00 1200

Prism can only fill the space between an Additional Grid line and one of its neighbors.
To create fills on both sides of a grid line, place two additional grid lines at the same
position and fill backward from one and forward from the other.
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To remove or change an additional tick:

Double-click on the axis to bring up the Format Axes dialog. Locate the tick you want
to change in the Additional Ticks and Grid Lines section.

_—

Dretails 3

Q_ Click the Details button to open the Format Additional Ticks and Grid lines
section and click on the Delete Tick button.

Delete Tick

To create an additional tick or grid line by hooking an info or analysis constant:

The coordinate, or text, of an additional tick can be hooked to an analysis constant
or info constant. Click on the Details button in the Additional Ticks and Grid lines
section and then on the Hook icon in the Format Additional Ticks and Grids section
and select the constant you wish to link to.
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Format Additional Ticks and Grids
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In this example, the dashed line for Kd and BMax were hooked to the Kd and BMax
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values in fit by nonlinear regression. If the raw data are subsequently changed, both
the results information and this grid lines will update.

15.2.8 Axis titles

By default, Prism puts generic titles on top of the graph and on the X- and Y-axes.

To edit a title:
Click in the title to select it. If you are editing a Y-axis title, it will be temporarily

displayed horizontally for editing. Edit (or replace) the text. To enter more than one
line, press Enter between lines. When you are done, click in the background of the

graph. While editing the title, you can use controls in the text toolbar.
1 8L

14 = Aral
A A BT U xz Xz =

To delete a title:
Drag over the title to select it. If you are editing a Y-axis vertical title, it will be

temporarily displayed horizontally for editing. Then press the DEL key.

-

To bring back a deleted title:
Double-click an axis to open the Format Axes dialog. Check "Show title" in the Titles

and Fonts tab of Format Axes dialog.

To change the font of a title:
Select the title, or a portion of it, and use Font tools on the toolbar. Or double-click

on the axis to open the Format Axes dialog, go to the Titles&Fonts tab, and click

the Font button.
To make a title a bit smaller or bigger.

Select the title, Then press the A or A buttons on the toolbar to change the

point size.
To justify a title:

Usually a title is centered over the graph or axis. To justify the title with the right or
left edge of the axis, select the title and click on the text justify button on the Text

toolbar.
Text

14w fidl - A~

A A I U x2x; @
To move a title:
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Move the mouse near the title until the cursor turns into a two-headed arrow ]I
Then hold down the primary mouse button and drag the title into position.
Alternatively, go to the Titles and Fonts tab of the the Format Axes dialog, where
you can position the title by entering the desired distance between the axis and the

title.

A graph title is always centered over the graph, and an axis title is always centered
on the axis. If you want noncentered titles, delete the title and then create a
separate text object which can be positioned anywhere.

To hide a title, or rotate a title:

Double-click an axis to open the Format Axes dialog. Uncheck options to hide any of
the titles. For both Y axes you have the choice to make the title vertical or

horizontal.
Farmat Axes g
Frame and Origin | ¥ anis | Left* asis | Pight ' asis | Titles & Fonits
Graph title
| Shows Graph Tite Font.. | Distance hom top of graph 020 n
Anes titles
[ Font., Distance from axis: 02E n
[¥] Show Laft 't axiz Title | Font... Digtance from awi: D37 in
Disction: | Verical (Up)
= hiows Distance from ans: 1|
Dieection: |“ertical [Dowr
Humbering and labeling
W ag Font .. Diglance fiam auis 0.00 n
Left™ &z Fonl ., Distance from axs: 00 n
Right v’ ami Diztance from axi: | i
| Help Cancel | ool | oK

To change the default font and size used for new graphs:

Pull down the Edit menu (the Prism menu in Mac OS X), and choose Preferences,
then go to the New Graphs tab.
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15.2.9 Dates

Prism does not understand the concept of dates or times, so you cannot enter
times or dates as X values. But you can get Prism to plot dates or times as row
titles.

Note that Prism does not try to interpret the meaning of row titles. To Prism,
you just entered labels. The data will always appear equally spaced on the
graph, even if the dates are not equally spaced chronologically. Most of the
time, your dates will be equally spaced so this approach works well. But
sometimes, your dates are not equally spaced on the calendar and the graph is

misleading:

=
T able format: Group A
Grouped Data Set-A 6=
4 x Y
1 |Jan 1 3 4-
2 |Feb1 4
3 |April 1 5 24
4 |Dec 1 4

0

Jan1 Feb1 April1 Dec1

You'll need to use a different approach to plot a series of dates that are not
equally spaced. Enter the data onto an XY table. Enter the dates as row titles.
Into the X column, enter the number of days since some starting point.
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8-

Table format: X Group A N
#of days | Response

4 [x] X Y n
1 |Jan1 0 5

2 |Feb1 31 4 "
3 |April 1 90 6

4 |Dec1 334 4 0

LSRN LS N

F& & &

To make this graph, you'll need to make some changes on the Format Axis
dialog. Leave the Number Format set to Decimal. Don't choose Row Titles, or
you'll end up with an equally spaced graph. Use the Additional Ticks section to
specify each label and its location (X coordinate). Check the option to plot only
these additional ticks (instead of regular ticks).

Format Axes b 4

Fiame and Oiigin | 385 | Ledl ' ads | Fight ' asis | Titles & Fonls

Gaps and Diraction: | Stardand »|  Scale ﬁ
o | Butomatically determing the range and inbanval
Aange
MR 1] ._ Masmume | 2000 =
Al ticks
Ticks dilection lDu.m x| Lozation of numbenng/labalng: .Bm, anglad v]
Ticks kength [Shat - Humbesing/labelng angle: 4512

Aegularly spaced hicks

& licks mtervat | 100 Iluribet Faimat: | Dacimal - Prefis
Stating at= a Diacimals | Auito = Suffix
Mo ficks: or - bp Thouzands: 100000

Additional ticks and grid lines

A= Tk  Lre Ted  Forts?Gresk? Detals  « | Showaddionsltcks:
. 4 i T 7 "/ ih reguler hcks
= I @ Instead of regular ks I

£l o Feb. 1 LT ] I 1 Orly regular ticks

a0 7 | Apil [

1 7 Dec. 1 (]

-
[ Heb Cancel | | Apphy | [ DK
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15.3 Logarithmic axes

If your data span a wide range of values, it can be easier to visualize the results
when you make one of the axes logarithmic. Distinguish between transforming your
data to logarithms (which creates a new results table) from choosing a logarithmic
axis (which only stretches the axis, without altering your data).

What is a logarithmic axis?

How to: Create a log axis

Logarithmic axes cannot contain zero or negative numbers

Regression fits the data, not the graph

When to use a logarithmic_axis

Advice: Bar graphs with log axes rarely make sense

Graphing logarithms - different than using a log axis

A review of logarithms

15.3.1 What is a logarithmic axis?
A logarithmic axis changes the scale of an axis

The two graphs below show the same two data sets, plotted on different axes.
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The graph on the left has a linear (ordinary) axis. The difference between every
pair of ticks is consistent (2000 in this example).

The graph on the right has a logarithmic axis. The difference between every pair
of ticks is not consistent. From the bottom tick (0.1) to the next tick is a
difference of 0.9. From the top tick (100,000) down to the next highest tick
(10,000) is a difference of 90,000). What is consistent is the ratio. Each axis
tick represents a value ten fold higher than the previous tick.

The red dots plot a data set with equally spaced values. Each dot represents a
value with a Y value 500 higher than the dot below. The dots are equally spaced
on the graph on the left, but far from equally spaced on the graph on the right.
To prevent overlap, the points are jittered to the right and left so they don't
overlap. The horizontal position of the red dots has no other meaning.

The blue dots represent a data set where each value represents a Y value 1.5
times higher than the one below. On the graph on the left, the lower values are
almost superimposed, making it very hard to see the distribution of values
(even with horizontal jittering). On the graph on the right with a logarithmic axis,
the points appear equally spaced.

Why “logarithmic”?

In the example above, the ticks at 1, 10, 100, 1000 are equally spaced on the
graph. The logarithms of 1, 10, 100 and 1000 are 0, 1, 2, 3, which are equally
spaced values. Since values that are equally spaced on the graph have
logarithms that are equally spaced numerically, this kind of axis is called a
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“logarithmic axis”.
Interpolating between log ticks

What value is halfway between the tick for 10 and the one for 100 on a
logarithmic axis? Your first guess might be the average of those two values, 55.
But that is wrong. Values are not equally spaced on a logarithmic axis. The
logarithm of 10 is 1.0, and the logarithm of 100 is 2.0, so the logarithm of the
midpoint is 1.5. What value has a logarithm of 1.5? The answeris 101.5, which
is 31.62. So the value half way between 10 and 100 on a logarithmic axis is
31.62. Similarly, the value halfway between 100 and 1000 on a logarithmic axis
is 316.2.

Lingo

The term semilog is used to refer to a graph where one axis is logarithmic and
the other isn't. When both axes are logarithmic, the graph is called a /og-log
plot.

15.3.2 How to: Create a log axis

This page shows how to stretch the axis to a logarithmic scale (which doesn't
alter your data). Distinguish this from transforming your data to logarithms,
which you can plot.

To create a log axis:

Double-click on the axis to open the Format Axes dialog. In the Scale section,
set the axis to Log10 or Log 2.

This graph shows log spaced minor ticks. The minor ticks between the major
ticks at 10 and 100 show the position of 20, 30, 40, 50, 60, 70, 80 and 90.
Since the minor ticks are not equally spaced on the graph, we call these log
spaced minor ticks. Note that there are eight ticks, so nine intervals (many
people mistakenly think there ought to be ten).
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To set the numbering for a log axis:

Double-click on the axis to open the Format Axes dialog and set the number
format in the Numbering or Labeling section. Prism offers three numbering
format choices for log axes.

Antilog: 10, 100, 1000, 10000, etc.

Scientific: 1x10', 1x10?%, 1x103, 1x10%etc.

Power of 10: 10", 10%, 103, 10%etc.

Log: 1, 2, 3, 4, etc.
To set the minor tick intervals for a log axis:

Double-click on the axis to open the Format Axes dialog and set the number
format in the Numbering or Labeling section. Choose Equal or Log spacing, and
the number of intervals you want between major ticks, not the humber of
ticks.
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15.3.3 Logarithmic axes cannot contain zero or negative numbers
The logarithms of negative numbers and zero are simply not defined

Let’s start with the fundamental definition of a logarithm. If 10- = Z, then L is
the logarithm (base 10) of Z. If L is a negative value, then Z is a positive fraction
less than 1.0. If L is zero, then Z equals 1.0. If L is greater than 0, then Z is
greater than 1.0. Note that there no value of L will result in a value of Z that is
zero or negative. Logarithms are simply not defined for zero or negative
numbers.

Bottom line: A logarithmic axis can only plot positive values. There simply is no
way to put negative values or zero on a logarithmic axis.
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A trick to plot zero on a logarithmic axis in Prism

If you really want to include zero on a logarithmic axis, you'll need to be clever.
Don’t enter 0, instead enter as a small number. For example, if the smallest
value in your data is 0.01, enter the zero value as 0.001. Then use the Format
Axis dialog to create a discontinuous axis, and use the Additional ticks feature of
Prism to label that spot on the axis as 0.0.

15.3.4 Regression fits the data, not the graph
Choosing a log scale changes the way the graph looks, but does not change

the data values. Linear or nonlinear regression fit an equation to your data.
Your choice of axis scaling does not affect any calculations.

The three graphs shown below represent the same data by linear regression.

The graph below has linear X and Y axes, so the linear regression line appears

& 100 200 0 400 500

The graph below has a logarithmic X axis. The curve you see is the results of
linear regression. It is the best fit to the equation Y=intercept + slope*X. The X
values used by the linear regression are the X values you entered. Graphing
this linear regression line on a log axis results in a curve.
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The graph below has a logarithmic Y axis. Again, the best-fit linear regression
line appears curved when plotted on a logarithmic axis.

=] 100 200 300 400 500

15.3.5 When to use a logarithmic axis
A logarithmic X axis is useful when the X values are logarithmically spaced

The X axis usually plots the independent variable — the variable you control. If
you chose X values that are constant ratios, rather than constant differences,
the graph will be easier to view on a logarithmic axis.

The two graphs below show the same data. X is dose, and Y is response. The
doses were chosen so each dose is twice the previous dose. When plotted with
a linear axis (left) many of the values are superimposed and it is hard to see
what’s going on. With a logarithmic axis (right), the values are equally spaced
horizontally, making the graph easier to understand.

© 1995-2014 GraphPad Software, Inc.



Graphs: Frame and axes| 309

1500 15001
L ] L ]
3 1000498 ¢ 8 s g § 10007 -'=§ll'l
3 g st
z g 0
& 500 & 5004 ®
[ ]
)
P
04 " ; v ; . 0 = = - —r -
0 2000 4000 6000 8000 10000 0.1 1 10 100 1000 10000
Dosein ni Dosein ni

A logarithmic axis is useful for plotting ratios

Ratios are intrinsically asymmetrical. A ratio of 1.0 means no change. All
decreases are expressed as ratios between 0.0 and 1.0, while all increases are
expressed as ratios greater than 1.0 (with no upper limit).

On a log scale, in contrast, ratios are symmetrical. A ratio of 1.0 (no change) is
halfway between a ratio of 0.5 (half the risk) and a ratio of 2.0 (twice the risk).
Thus, plotting ratios on a log scale (as shown below) makes them easier to
interpret. The graph below plots odds ratios from three caseJcontrol
retrospective studies, but any ratio can benefit from being plotted on a log axis.

Snow 1999 - ] Snow 1999  F—-@——
Raine 2003 1 . Raine 20031 ; —o—
Sohn 2002 gre Sohn 2002+ ' o
0.1 I'I 1CI ] II]I51£]1|5 EID EIE SIU 3|5-1ID4|5
Odds ratio Odds ratio

The graph above was created with the outcome (the odds ratio) plotted
horizontally. Since these values are something that was determined (not
something set by the experimenter), the horizontal axis is the Y axis even
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though it is horizontal.

A logarithmic axis linearizes compound interest and exponential growth

The graphs below plot exponential growth, which is equivalent to compound
interest. At time = 0.0, the Y value equals 100. For each increment of 1.0 on
the X axis, the value plotted on the Y axis equals 1.1 times the prior value. This
is the pattern of cell growth (with plenty of space and nutrients), and is also the

pattern by which an investment (or debt) grows over time with a constant
interest rate.

150000 100000y
100000+ 100004
500004 10004
0- 1004
0 20 40 60 80 0 20 40 50 50
Time Time

The graph on the right is identical to the one on the left, except that the Y axis
has a logarithmic scale. On this scale, exponential growth appears as a straight
line. Exponential growth has a constant doubling time. For this example, the Y

value (cell count, value of investment) doubles for every time increment of
7.2657.

Exponential decay is also linearized on a logarithmic axis, but only when the
decay eventually decays to zero.

15.3.6 Advice: Bar graphs with log axes rarely make sense

Prism can create bar graphs with a logarithmic Y axis, but think twice before
deciding to make this kind of graph. The point of a bar graph is to let people
compare heights or areas of the bars. In most cases, you should try to avoid
using a log axis when creating a bar graph.

The treated bar in the graph below (with a linear axis) is four times as tall (and
has four times the area) as the control bar. This tells you that the treatment
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increased the response fourfold. This is very straightforward since the Y axis is
linear.

1000+
800+
600+
400+

200+

Control Treated

Beware of bar graphs with a logarithmic axis. Since zero can’t be shown on a
log axis, you need to decide where to begin the axis. A log scale has no logical
starting place, so the choice is arbitrary. The graphs below show the same
data as the graph above, but with the Y axis beginning at 0.001, 10 or 100.

10004 1EIUEI-!

100
i

10

100
Control Treated Control Treated

The relative height of the bars appears to be almost the same in the graph on
the right and very different on the graph on the left. The relative heights (or
areas) of the bars on a log scale is not informative.

If the goal is to create propaganda, a bar graph using a logarithmic axis is a
great tool, as it lets you either exaggerate differences between groups or
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minimize them. All you have to do is carefully choose the range of your axis to
give the impression you want to project. If your goalis to honestly show the
data, don’t create bar graphs using a logarithmic axis

The only case that I know of where it makes sense to plot bars on a
logarithmic axis is when the Y axis is plotting the fold change in something.
Then the baseline of 1.0 is logical (no change), as is a logarithmic scale.

15.3.7 Graphing logarithms - different than using a log axis

Transforming data to logs

If you need log data for your analysis, you can either enter logs directly or
transform your data. For example, you should fit a sigmoidal dose-response
equation to data expressed with X as logarithm of dose. If you enter
concentrations, you'll need to convert them to logarithms before using
nonlinear regression.

To transform your data to logs:

Click the Analyze button, choose built-in analyses, and then select Transforms
from the list of data manipulations. Choose X = log(X).

Also check the box at the bottom of the dialog to Create a New Graph of the
results. Prism will create a results table of the transformed data, and a new
graph. To perform nonlinear regression on the transformed data, click Analyze
from either the results table or the new graph.

Plot data already entered as logarithms

If you enter data as logarithms, or graph the results of a log transform, you
should graph the data with a linear axis. Don't choose a log scale! Your data
are already logarithms. If your data represent logarithms, you can format the
axis numbering to make this clear.
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The figure below compares the appearance of decimal (the default), powers of
ten, and antilog formatting.
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In the graph below, the X values represent the logarithm of concentration. The
logs were entered directly into the X column of the data table. The graph of
these data has a linear (not log) X axis. The axis was formatted with a
numbering format of powers of 10, and with nine minor tick intervals with log
spacing (see dialog settings below the graph).
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In the graph below, An alternative way to indicate that the data are logarithms
is to choose the antilog numbering format (this choice is only available when
the interval is 1, the minimum is -9 or greater, and the maximum is 9 or less).
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15.3.8 Areview of logarithms
Common (base ten) logarithms

The best way to understand logarithms is through an example. If you take 10 to
the third power (10 x 10 x 10) the result is 1000. The logarithm is the inverse
of that power function. The logarithm (base 10) of 1000 is the power of 10 that
gives the answer 1000. So the logarithm of 1000 is 3. If you multiply 10 by
itself 3 times, you get 1000.

You can take 10 to a negative power. For example, taking 10 to the -3 poweris
the same as taking the reciprocal of 103. So 103 equals 1/103, or 0.001. The
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logarithm of 0.001 is the power of 10 that equals 0.001, which is -3.

You can take 10 to a fractional power. Ten to the 1/2 power equals the square
root of 10, which is 3.163. So the logarithm of 3.163 is 0.5.

Ten to the zero power equals 1, so the logarithm of 1.0 is 0.0.

You can take the logarithm of any positive number. The logarithm of values
between zero and one are negative; the logarithms of values greater than one
are positive. The logarithms of zero and all negative numbers are undefined;
there is no power of 10 that gives a negative humber or zero.

Logarithms to other bases

The logarithms shown in the previous section are called base 10 logarithms,
because the computations take 10 to some power. These are also called
common logarithms.

You can compute logarithms for any power. Mathematicians prefer natural
logarithms, using base e (2.7183...). Despite that name, use of logarithms with
base e does not seem natural to most scientists who tend to be far more
comfortable with base 10 logarithms.

Biologists sometimes use base 2 logarithms, often without realizing it. The base
2 logarithm is the humber of doublings it takes to reach a value. So the log base
2 of 16 is 4 because if you start with 1 and double it four times (2, 4, 8, and
16) the result is 16. Immunologists often serially dilute antibodies by factors of
2, so often graph data on a log2 scale. Cell biologists use base 2 logarithms to
convert cell counts to number of doublings.

Logarithms using different bases are proportional to each other. So converting

from natural logs to common logs is sort of like changing units. Divide a natural
logarithm by 2.303 to compute the common log of the same value. Multiply a

common log by 2.303 to obtain the corresponding natural log.

Mathematical properties of logarithms

Logarithms convert multiplication into addition and division into subtraction, and
exponentiation into multiplication:

log(A.B) = log(A) + log(B)
log(A/B) = log(A) - log(B)
log(An) = n.log(A)
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16

Antilogarithms

The antilogarithm (also called an antilog) is the inverse of the logarithm
transform. Since the logarithm (base 10) of 1000 equals 3, the antilogarithm of
3is 1000. To compute the antilogarithm of a base 10 logarithm, take ten to
that power.

To compute the antilogarithm of a natural logarithm, take e to that power. The
natural logarithm of 1000 is 6.980. So the antilogarithm of 6.908 is e¢-°°8,
which is 1000. Spreadsheets and computer languages use the notation
exp(6.908).

Terms that sound similar to logarithm: logit and logistic

The term logistic sounds like it is related to logarithms. In fact, the term logistic
has three distinct meanings, which don't all involve logarithms.

The logit function, used in logistic regression, is the natural logarithm of a
probability (P, with a value between 0.0 and 1.0) divided by 1-P:

Logit (P) = 1In[P/(1-P)]

The lognormal distribution is a distribution of values whose logarithms follow a
Gaussian distribution. The lognormal distribution itself is asymmetrical with a
heavy tail to the right. It is easy to be mislead by the asymmetry, and
mistakenly eliminate values in the tail of the distribution as outliers.

The notation “log(x)” can be ambiguous

Within Prism transforms and equations, the log() function computes the
common (base 10) logarithm.

With some computer languages (for example, Javascript) log(x) denotes a
natural logarithm, not a common logarithm. Excel is especially confusing. In an
Excel worksheet function, log(X) is the common logarithm, but in an Excel VBA
macro, log(X) is the natural log.

The notation “In(X)” is the natural logarithm in Prism.

Analyzing data with Prism
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Analyzing data with Prism

This section explains how to analyze data with
Prism. For help with statistical principles, and

with particular analyses, go to the Statistics

Guide..
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16.1 How to analyze data with Prism

What 'analyze' means in Prism

Prism uses the term analyze to include not only statistics and regression, but
also for data manipulations such as transforming, removing baselines, and

normalizing.

Step 1. Analyze dialog

Start from any data table or graph, and click the Analyze button. There is no
need to first select a range of data to analyze. Prism completely ignores any
selection you made before clicking the Analyze button.

= fnalyze

The analyze dialog appears. Make sure the drop down on the upper left is set
to 'Built-in analysis', and choose an analysis.The right half lets you choose to
only analyze selected data sets. It is not possible to choose a subset of rows
to analyze -- Prism always analyzes them all.

-

Analyze Data

|

[Eulhn anabsis v]
‘wihich analyzis7?

Transform, Mormalize. ..

Transfoerm

Hamalize

Prure rowes

Femove baseline and cokamn math
Transpase ¥ and '

2 analpses

Morlinear regreszion [curve fit]
Linear resgression
Fit zphne/LOWESS

Smooth, differentiste of integrate cuve |

fres under cunve

Daming [Model 1] linear regrasszion
Cohunn stateshcs

Fiove mears with S0 o SEM
Cianelalion

Interpolate a Standard Curve

Column analpzes

Grouped analyzes
Conlingency table analyses
Survival analpses

Parts of whole analpses

Analyze which dala sets?

& Opbcal Dens

‘a'hen you analyze tables or graphs with mare
than ane data zel, uze thiz space 1o select
wihch data setiz) o analyze.

Help | Cancel (114
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Step 2. Analysis parameters dialog

Each analysis dialog has its own parameters dialog. Read about individual analyses to

learn about the choices.

If you are unsure about an analysis choice, click the Learn button in the dialog to go to

the appropriate help topic.

Learn

Step 3. View the results

Prism places the results into new sheets in the Results section of your project.
These results sheets are saved with the project. At any time in the future, you
can view the results, review the analysis choices, and change those choice to

update the results.

Some results are presented on several sub-pages. Choose a sub-page to view
using the navigator (on the left) or the navigation toolbar (at the bottom).

=57 Data with Results
B ¥, single
H ¥, repl

= «MNonlin fit of X, repl

Equation
Curve
Residuals
Surnmary table

Interpolated ¥ values
Interpolated X mean values
Interpolated X replicates

Equation

Table of results
— Curve -
Residuals
Summary table
Interpolated ¥ walues
Interpolated ¥ mean values
Interpolated X replicates

Table of results -

Click the Analysis checklist button in the Interpret section of the Prism toolbar
to review a list of questions that will help you interpret the results..

¥ GraphPad Prism - [Project1:Nonlin fit of Exponential decay]

©)Flle Edt View Insert Change Arrange Window Help
Frism | Fie Shest Unda || Cpboard || Analysis changs Dram
b |0-2(2%° - %
HE- (X new 9- B < =)

& 23 Family Mondin it A
= (£ Data with Results Table of nezalls Control

= gl Exponential decay | 4 ¥
s b o it of Exg, I3 One-phase decay Fit Y0, Riatean and K@t oo asson e

© 1995-2014 GraphPad Software, Inc.



320 GraphPad Prism User Guide

16.2 Creating chains of analyses

Results tables that can be analyzed further have green grids (in contrast, tables
with red grids cannot be analyzed further). There is no limit to how many
analyses can be chained together in this way. When you edit or update the
data table, Prism will update the entire analysis chain automatically.

T T TOCST WTTT T T Ty

o Results &
= L] Nonlin fit of Saturation Bindir | & | a3 79534
1] Table of results 7 | 5.0 53150
& | 5.9 105711

~ a#ﬁ%&ﬂ%mmm J-;Ll-t.;u R D T E

14 £5.678 |

At the top of the Navigator, you'll then see The Data with Results folder, which
shows results nested underneath the corresponding data tables. Analysis
chains appear as a series of indented sheet names. In this example, data are
first transformed, then normalized, and then fit with nonlinear regression.

= [ Data with Results
| log-dose vs response
ﬁ —.Transform of log-dose vs response

ﬂ ...... Mormalize of Transform of log-dose vs response
- |l] e— Nonlin fit of Normalize of Transform of log-dose
Equation
Table of results
Curve
b ot .x...-l-\.‘!"“""'"“'-‘_.- ot s

You can choose to hide the Data and Results folder or to show it always, even
when you haven't created any analysis chains. These choices are in the View

tab of the Preferences dialog.
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16.3 Changing an analysis

After reviewing the results of an analysis, you may want to change your
choices. Click on the Results button in the upper left corner of any analysis

results sheet to open the Analysis Parameters dialog.

[# GraphPad Prism - [dose response.pzf:-Monlin fit of Mormalize of Transform of Dose response data - experiment 1]

| & File Edit View Insert Change Arange Window Help
Prism File Sheet Unde Clipboard Analysis Inferpret Change Draw Wirite: Taxt
Fa DB 2@l o XB
& Hi- Xt 9. = analyee 1 = BJUxx,
- Family Monlin fit 2 4
i~iah Search results Table of resuits ne inhibitor infubiter 1:10
-l Data with Results 5 Y Y
| = | Dose response data - experimei
i |E m Tramformo{l)mzspow - Fahis s
|& ——Normalize of Transfarm ¢ 3 Conclusion (alpha = 0.05) Reje
=] e Monlin fit of Normalize 6 Preferred model LogE
E‘] Table of results T F (DFn, DFd) 163
i LY Curve 8
b ﬁ :}:t" L= 9 LogECSD different for each data se
-l Info
| 0 Project info dose response experii 10 Bast i vl
2 j Results " Bottom =00 =00
Ul Graphs 12 Top =100.0 = 100.0
I |l ec50 dose response 13 LogEC50 £.912 -6.069
Bl Layouts 14 HillSlope 0.7977 0.8652
Lm E‘ ._’ Ntll 15 EC50 1.224e-007 8.532e-007
i oating Motes
16 Std. Error
1w LogEC50 0.04261 0.04777

Two buttons in the toolbar let you change an analysis:

kT
-- Change the analysis parameters (choices).

5 . Change which data table and data sets are analyzed.
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16.4 Repeating an analysis

If you have already entered data on a new data table, and want to analyze it
exactly like you have already analyzed an existing table, use the Wand (Wizard
to ANalyze Data).

If you haven't yet entered the new data, consider duplicating the current data
table with its family. Then edit or replace the data on the new table and the
analyses will update.

If you have placed parts of the analysis on the graph (regression lines or curves,
or copy and paste a results table), then you can clone that graph.

16.5 Frozen and orphaned analysis results

Prism hot links data to analysis results. If you change the data, Prism will
automatically recalculate the analyses and update the results. It will also
update any result tables that have been embedded onto graphs, or any result
values that have been hooked to dialogs.

If you delete a data table, any linked results become orphaned, and you'll see
the word 'orphaned' in the bar at the bottom of the Prism window. When the
data table is gone you can view and graph the orphaned results, but you
cannot change the parameters.

Note the distinction between deleting a data table and deleting all t