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Before you start

The Analytics Discovery Workbench is a browser-based statistical bench for tabular research data.
You give it a table — one row per observation, one column per measurement — and it works out
what each column is, then lets you profile it, plot it, test it, model it and write up what you did.

It is deliberately domain-agnostic. Biomedical, chemical, environmental and financial data are equal
citizens: column roles and units are read from the data rather than assumed from a field.

This guide is task-oriented. Each chapter answers a question you might arrive with — how do |
compare my arms?, how do | get a limit of detection?, how do | stop a model cheating? — and
shows the screens you will actually see. Appendix A is the control-by-control reference if you
would rather look something up than read forward.

What you need

The Running and reachable in a browser. See the README shipped with the package for
application installation.
Your data A CSV or TXT file. One row per observation, one column per measurement, column names in

the first row.

An API key Only for the Methods writer and the Al assistant. Everything else runs offline.

SET SECRET_KEY BEFORE YOU START USING IT IN EARNEST

Left unset, the application generates a new signing key every time it starts, so restarting it invalidates
the page already open in your browser. The next thing you click reports that the security token is no
longer valid and asks you to reload — nothing is lost, but it is avoidable. Set SECRET KEY in .env once
and restarts stop mattering. The README says how.

The four datasets in this guide

No single file exercises the whole bench, so this guide uses four. Every figure names the one it
came from.
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Dataset Shape Used for
multimodal cohort.csv 360 x The spine of the guide. 120 subjects x 3 visits x 3 arms,
35 spanning blood, cortisol, wearable, EEG and self-report.

dpv_voltammograms long.csv 649 x

3
calibration standards.csv 27 x4
daily rentals.csv 731 x 1

WHY THE COHORT FILE MATTERS

Version 1.0 - August 2026

Curve fitting — a differential-pulse voltammogram with a peak to
fit.

Calibration — nine standards in triplicate, with saturation at the
top end.

Changepoints, periodicity and forecasting — two years of daily
counts.

multimodal cohort.csv has effects planted in three tiers: some strong enough to detect at this
sample size, some real but underpowered, and some with no effect at all. That last tier is the point. A
bench that finds something wherever it looks is not telling you anything, and a guide that only ever
shows a significant result teaches you to expect one.
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The workspace

What you see before any data arrives

Open the workbench and it is empty on purpose. Nine tabs of controls over nothing would be
worse than one instruction, so the panes stay hidden until a file arrives.

© Data Browser Q  search features ©

No Data Loaded

Import to begin analysis

Analytics Discovery Workbench

Import a CSV, or the export a workbench hands you, and every pane opens:
distributions, correlations, missing data, group comparisons, statistical tests, and the
modelling bench.

One row per observation, one column per measurement. A .csv, or the .zip the EEG and Wearable

Workbenches export — several at once to build a cohort

Figure 1 — The workbench on first open. The only action available is Import.

Three regions matter, and they stay put for the rest of your session:

The rail, far left, is fixed: Import, the Al assistant, About, and Clear Session at the bottom. Clear
Session discards the loaded data and the analysis history — it is the only destructive control in the
application.

The Data Browser, the wider left column, describes whatever is currently loaded: warnings first,
then the file name and its shape, then every column grouped by domain.

The main area holds the nine tabs and the toolbar above them.

Version 1.0 - August 2026 Page 5 of 57
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Once afile is loaded

5 Data Browser

CURRENT DATASET

/A 1 WARNING

3 rows per Subject. A test across all

independent and reports a p-value
smaller than the data supports.

multimodal_cohort.csv

@ Click items below to show/hide
columns

© column roles

= 1D COLUMNS

® Subject

® Visit

® DateTime
® EEG

@ EEG_Alpha_Power_uV2

® EEG_Theta_Power_uV2

® EEG_Beta_Power_uv2

® EEG_Theta_Beta_Ratio
@ EEG_Peak_Alpha_Freq_Hz

@ EEG_Frontal Asymmetry

® ERP_P300_Amplitude_uV

Figure 2 — The workspace with the cohort file loaded. Nine tabs, all enabled.

& 360 rows from 120 distinct Subject

rows treats repeated measurements as

360 rows 35 cols

]

©
©
©
©
@
o
©

Q search features...

BB Data i Distributions

GROUP BY

None

Showing the first 100 of 360 rows. All analyses run over the full dataset.

Show 25 entries
Subject *  Visit
NS-001 Baseline
NS-001  Week 6
NS-001  Week 12
NS-002  Baseline
NS-002  Week 6
NS-002  Week 12
NS-003  Baseline
NS-003  Week 6
NS-003  Week 12
NS-004  Baseline
NS-004  Week 6
NS-004  leek 12
NS-005  Baseline

NS-005  Week 6

Showing 1 to 25 of 100 entries

VALUE

Row count

DateTime

2026-01-12T09:00:00

2026-02-23T09:00:00

2026-04-06T09:00: 00

2026-01-13T09:00: 00

2026-02-24T09:00: 00

2026-04-07T09:00:00

2026-01-14T09:00: 00

2026-02-25T09:00: 00

2026-04-08T09:00:00

2026-01-15T09:00:00

2026-02-26T09:00:00

2026-04-09T09:00:00

2026-01-16T09:00:00

2026-02-27T09:00:00

& Correlations

@ Missing

Age_years

SUMMARISE

Mean

Blood_CRP_mgL

1.603

2.208

1.849

1.88

0.825

0.467

3.823

4.542

2.861
2.211
1.214
2.224

3.665

5% Compare

B Tests £ Advanced

PLOT TYPE

Analytics Discovery Workbench - User Guide

Column Plot

Blood_IL6_pgmL

1.101

3.073

0.822

0.526

0.662

0.67

3.326

2.408

6.092

0.529

1.277

0.852

2.455

Blood_TNFa_pgmL

3.621

3.685

1.892

1.17

1.005

1.839

4.901
2.739
1.723
1.207
1.666

2.609

% Cross-domain

Blood_HbAlc_pct

[ Modelling

Search:

Blood_Glucose_mmolL

[ Summarystats (@

Blood_Ferritin_ngmL ~ (

Previous 2 3 4 Next

The tabs run left to right roughly in the order you would use them: look at the data, look at its
shape, compare, test, then model.

Tab

What it answers

Data
Distributions
Correlations
Missing
Compare
Tests
Advanced
Cross-domain

Modelling

Version 1.0 - August 2026

What is actually in the file, and a quick plot off any two columns

What shape is this measurement, and does it differ by group

What moves with what

What is absent, and whether the absence has a pattern

How do my groups differ, with intervals

Is that difference more than noise

Components, periodicity, changepoints, trajectories

How do whole domains relate, and how do | combine them

Fit, predict, cluster, curves, calibration, forecasting

Page 6 of 57
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Importing your data

The Import dialog

Click Import on the rail. You can drop a file onto the dialog or browse for it.

(A ImportData

Drop your table here

or the .zip a workbench exports — several at once to build a cohort. Click to browse.

Browse Files

Figure 3 — The Import dialog accepts a drop or a file picker.

The workbench reads the first row as column names, and reads the units in those names with them
— Blood CRP mgL is understood to be a CRP measurement in mg/L, and every axis label and
Methods sentence downstream will say so. You do not have to hame columns this way, but you get
better output if you do.

What a good table looks like

One row per observation. If a subject was measured at three visits, that is three rows, not one row
with three columns.

One column per measurement. Keep identifiers, factors and measurements in separate columns.

Real blanks for missing values. Leave the cell empty. Do not use -999, N/A or 0 to mean "not
measured" — the workbench looks for sentinel values like these and will warn you, but it cannot
always tell a real zero from a stand-in.
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Import confirms what it read

5 Data Browser Q  search features... B summarystats (&
CURRENT DATASET BB Data il Distributions %8 Correlations (@ Missing s% Compare [ Tests #3 Advanced &% Cross-domain |~ Modelling
/\ 1 WARNING X
GROUP BY VALUE SUMMARISE PLOT TYPE
2 360 rows from 120 distinct Subject None Row count Mean Column Plot 0] Plot
ro ubje
s as
independent and repos Showing the first 100 of 360 rows. All analyses run over the full dataset.
smaller than the data supports.
Show 25 entries Search:
multimodal_cohort.csv
60 . Subject * Visit DateTime Age_years  Blood_CRP_mgL  Blood_IL6_pgmL ~ Blood_TNFa_pgmL ~ Blood_HbAlc_pct ~ Blood_Glucose_mmoll ~ Blood_Ferritin_ngmL
rows 5 cols
NS-001 Baseline 2026-01-12T09:00:00 43 1.603 1.101 3.621 6.43 4.37 91.3
@ Click items below to show/hide
columns NS-801  Week 6  2026-62-23T09:00:00 43 2.208 3.073 3.685 5.45 6.35 42.9
X None NS-001  Week 12  2026-04-06T09:00:00 43 1.849 0.822 1.892 5.82 6.34 128.8
© Column roles NS-802  Baseline 2026-61-13T09:00:00 28 1.88 0.526 1.17 5.04 4.82 72.3
NS-802  Week 6  2026-62-24T09:00:00 28 0.825 0.662 1.005 4.47 4.19 93.2
=~ ID COLUMNS
NS-602  Week 12  2026-64-07T09:00:00 28 0.467 0.67 1.839 5.91 5.26 68.2
® subject @
NS-603  Baseline 2026-61-14T09:00:00 34 3.823 3.326 3.98 5.56 5.85 62.7
® Visit @
NS-003  Week 6  2026-62-25T09:00:00 34 4.542 2.408 4.901 5.47 6.32 142.9
® DateTime @
NS-003  Week 12  2026-64-08T09:00:00 34 2.76 6.092 2.739 6.92 4.25 119.9
® EEG
NS-604  Baseline 2026-61-15T09:00:00 31 2.861 0.529 1.723 5.52 5.55 233.5
® EEG_Alpha_Powexr_uV2 ©
NS-004  Week 6  2026-62-26T09:00:00 31 2.211 1.277 1.207 4.74 6.66 81.4
® EEG_Theta_Power_uV2 @
NS-004  Week 12  2026-84-09T09:00:00 31 1.214 0.852 1.666 4.67 5.43 371.9
® EEG_Beta_Power_uV2 ©
NS-005  Baseline 2026-61-16T09:00:00 65 2.224 2.64 2.609 6.9 6.15 100.4
® EEG_Theta_Beta_Ratio @
NS-005  Week 6  2026-62-27T09:00:00 65 3.665 2.455 1.81 6.36 6.71 60.6
@ EEG_Peak_Alpha_Freq Hz ©
® EEG_Frontal Asymmetry — © Showing 1 to 25 of 100 entries
® ERP_P300_Amplitude_uV ~ © Previous 2 3 4 Next

Figure 4 — Import reports the shape it read before you close the dialog.

Check this number against what you expect. A row count that is one short usually means a stray
header; a column count that is one long usually means a trailing comma.

Importing an export from another workbench

The EEG and Wearable Workbenches write a .zip holding a table and a manifest —a
_analytics.json beside it. Drop that zip straight in. You can also drop the two files loose; they pair
by name.

© Imported 64 rows x 33 columns.
The manifest set the role of 33 column(s), so they were not guessed from their names.
» 3 note(s) carried from the exports

Figure 5 — A single export states its shape and where its
roles came from.

The manifest is doing real work. It carries the units, the roles and the upstream preprocessing, so
the columns are not guessed at from their names — and the summary says how many roles came
from it. Where this matters most is a column whose name reads like something else. A per-channel
EEG export has 64 distinct channel names in 64 rows, which looks exactly like an identifier to
anything working from the data alone; only the manifest says Channel is a grouping factor. Without
it that export is inert.
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The upstream preprocessing goes into the analysis history with the table and the workbench that
produced it, so the Methods section can say what happened before the file reached here.

Several files at once

Select or drop more than one and they are combined into a cohort. What the import does with them

depends on what they are, and it says which it chose.

@ Imported 1 rows x 69 columns.

Joined 2 tables from 2 workbenches sharing 1 Subject + Session value(s) — joined on the key.

eeg_summary (1x33, eeg-workbench)
wearable_summary (1x42, wearable-workbench)

Session_Start holds a different value in wearable_summary (wearable-workbench), so both were kept:
Session_Start_wearable-workbench.

Age_years, Group, Preprocessing_Steps_n, Sex match across the tables and were kept once.
The manifest set the role of 68 column(s), so they were not guessed from their names.

/A 61 of 68 columns (90%) come from one table only, and 100% of the cells hold a value. Columns only one instrument
measures cannot be compared across the cohort — expect most tests to run on the 7 column(s) every table carries.

» 7 note(s) carried from the exports

Figure 6 — What the import decided, and what it cost.

The tables are

What happens

The same kind of row, no two sharing a key

The same kind of row, sharing keys, from different
workbenches

The same kind of row, sharing keys, from the same
workbench

Different kinds of row, or different key columns

Stacked — one row after another

Joined on the key columns

Refused — stacking would duplicate, joining would
collide

Refused, naming both

The figure above is a join: one subject's EEG and wearable recordings of the same visit, side by
side on one row. Columns present in both are compared before merging — where they agree, one
copy is kept; where they disagree, both survive under the name of the workbench that wrote them.
Session Start is the usual case, and it should differ: the two recordings of one visit did not start at
the same moment, and keeping only one would attach the wrong clock to half the row.

cohort can actually use.

Version 1.0 - August 2026

A CROSS-DEVICE COHORT IS MOSTLY EMPTY, AND THE IMPORT SAYS SO

Two instruments measuring one subject produce almost no columns in common — in the figure, 61 of
68 come from one table only. That is not a fault in the import; it is what cross-device data looks like, and
it is why the warning states how many columns every table carries. Those are the ones a test across the
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When a batch is refused

[ Import Data X

P>

Drop your table here

A .csv, or the .zip a workbench exports — several at once to build a cohort. Click to browse.

Browse Files

A\ Error! These tables are not the same kind of thing: one row means channel, summary in different files. A
batch has to share its unit of observation.

Close

Figure 7 — A batch that cannot be combined is refused, and
says why.

A refusal names both sides of the problem. Mixing granularities is the common one — a whole-
recording export and a per-channel export are not the same kind of row, and stacking them would
put 64 channels beside a subject as though they were comparable observations.

If the files carry no manifest at all, they can still be stacked when their column sets match exactly.
When they do not, the import asks for the zip rather than guessing at an alignment.
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What the profiler tells you

Import is not just a load. The workbench profiles the file and tells you what it found — and some of
what it finds changes whether a number can be trusted, so it appears beside the data rather than in
alog.
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The Data Browser

5 Data Browser

CURRENT DATASET

/N 1 WARNING X

& 360 rows from 120 distinct Subject

3 rows per Subject. A test across all
rows treats repeated measurements as
independent and reports a p-value
smaller than the data supports.

multimodal_cohort.csv

360 rows 35 cols

(@ Click items below to show/hide
columns

© Columnroles

= ID COLUMNS

® Subject @
® Visit o
® DateTime @
® EEG

@® EEG_Alpha_Power_uV2

® EEG_Theta_Power_uV2

® EEG_Beta_Power_uV2

® EEG_Theta_Beta_ Ratio
® EEG_Peak_Alpha_Freq_Hz

® EEG_Frontal_Asymmetry

© © © 6 © o o

@® ERP_P300_Amplitude_uV

Figure 8 — The Data Browser after
import: warnings, shape, then columns
by domain.

Columns are grouped by the domain the profiler inferred from their names — ID, EEG, Cardiac,
Blood, and so on. Click any column to hide it from the analyses; click again to bring it back. All and
None act on the whole list.

Version 1.0 - August 2026 Page 12 of 57
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5

Data Browser

CURRENT DATASET

2 tables

1 rows 69 cols

@ Click items below to show/hide
columns

© Columnroles

= ID COLUMNS

®

®

®

Subject @
Session @
Session_Start [

Session_Start_wearable-
workbench

® EEG

EEG_Delta_Relative_Power_pct
EEG_Theta_Relative_Power_pct
EEG_Alpha_Relative_Power_pct
EEG_Beta_Relative_Power_pct ¢
EEG_LowGamma_Relative_Power_
EEG_HighGamma_Relative_Power
EEG_Peak_Alpha_Frequency_Hz ¢
EEG_Global_Field_Power_uV ©
EEG_Spectral_ Power_Variabhili-
EEG_Spectral_Slope @

EEG Signal Entropy ©

Figure 9 — Both instruments in one
column list, separated by modality.

Analytics Discovery Workbench - User Guide

After a cross-workbench join the list is the clearest view of what you actually have: which

modalities are present, and how many columns each contributes.

Version 1.0 - August 2026

Page 13 of 57



q?) NOVASYNE Analytics Discovery Workbench - User Guide

Warnings you should read

A 1 WARNING X

& 360 rows from 120 distinct Subject

3 rows per Subject. A test across all
rows treats repeated measurements as
independent and reports a p-value
smaller than the data supports.

Figure 10 — The repeated-measures warning,
raised at import.

This is the most consequential thing the workbench will tell you, so it is worth reading slowly. The
file has 360 rows, but they come from 120 subjects measured three times each. A test run across
all 360 rows treats those three measurements as three independent people. It will report a p-value
smaller than the data supports.

The warning is not a blocker. It is telling you that later on you will have to choose a policy, and
Chapter 10 is where you choose it.

A 1 WARNING X

& 64 rows from 1 distinct Subject

64 rows per Subject. A test across all
rows treats repeated measurements as
independent and reports a p-value
smaller than the data supports.

Figure 11 — Sixty-four rows, one subject: not
sixty-four observations.

The same warning is raised when a file holds one subject measured many times, which is what
every export from the EEG and Wearable Workbenches is: 64 channels, or 96 windows, or a row
per day for five months, all from one person. The wording differs because the remedy does —
there is no timepoint to filter to and nothing to average across. What the file needs is the rest of the
cohort, imported alongside it.

DISMISSING IS NOT FIXING

The close button on the warnings panel hides it so the column list has room. It does not change the data
or the analyses. The row policy in the Tests tab is what actually addresses this.
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Column roles

Every column is assigned a role: identifier, time, group, covariate or measurement. Those roles
decide which pickers a column appears in — you cannot group by a measurement, and you cannot
test an identifier.

© Column roles

Roles are inferred from what each column looks like, not from what it is called. Where that is wrong, say so — an override wins over the
inference for every analysis that follows.

identifier which unit a row belongs to — a subject, sample or batch
time when it was taken — a date or a timepoint label

group afactor to compare across

covariate measured, but a property of the unit — available to adjust for

measurement afeature: the thing being analysed

Column Role

Subject identifier

DateTime
Age_years covariate

covariate

35 columns, 0 overridden Close v Apply

Figure 12 — Every inferred role is visible, and every one can be overridden.

The inference is good but not clairvoyant. An ordinal 1-10 score is genuinely both a measurement
and a factor, and the workbench has to pick one. If it picked wrong, set it here.

A file that came with a manifest has already answered this. Roles declared by the workbench that
wrote the table are applied on import rather than inferred, and the import summary says how many.
You can still override them — a declared role is a starting point, not a lock.
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Summary statistics

i Summary Statistics

Feature

Age_years
Blood_CRP_mgL
Blood_IL6_pgmL
Blood_TNFa_pgmL
Blood_HbAlc_pct

Blood_Glucose_mmolL

Blood_Ferritin_ngmL

Cortisol_Serum_AM_nmolL

Cortisol_Saliva_AM_nmolL

Cortisol_Saliva_PM_nmolL

Cortisol_AM_PM_Ratio

HRV_RMSSD_ms

HRV_SDNN_ms

HRV_LF_HF_Ratio

HR_Mean_BPM

EDA_Tonic_SCL_uS

Figure 13 — Summary statistics across every column at once.

Std Dev

12.32

1.81

111

138

0.62

Analytics Discovery Workbench - User Guide

Missing

0(0.0%)

0(0.0%)

0(0.0%)

145 2.00 ! 0(0.0%)
5.04 5.50 K 7.36 0(0.0%)

4.72 5.36 K 7.67 0(0.0%)

64.20 98.00 540.50 15 (4.2%)

300.95 362.55 606.60 0(0.0%)

10.54 12.66 21.78 0(0.0%)

7.02 17 (4.7%)

9.36 0(0.0%)

55 (15.3%)

55 (15.3%)

55 (15.3%)

55 (15.3%)

55 (15.3%)

Worth a look before anything else: a mean far from the median tells you a measurement is skewed,
and a minimum of exactly zero on something that cannot be zero tells you a sentinel value survived

import.

Version 1.0 - August 2026
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Looking at your data

The Data tab

5 Data Browser Q  search features... summarystats (U
CURRENT DATASET BB pData il Distributions %8 Correlations (@ Missing % Compare [ Tests £} Advanced % Cross-domain |2 Modelling
& 1 WARNING X
GROUP BY VALUE SUMMARISE PLOT TYPE

# 360 rows from 120 distinct Subject None Row count Mean Column Plot

3 rows per Subject. A test across all

rows treats repeated measurements as

independent and reports a p-value Showing the first 100 of 360 rows. All analyses run over the full dataset.
smaller than the data supports.

Show 25 entries Search:
multimodal_cohort.csv
60 . Subject *  Visit DateTime Age_years  Blood CRP_mgL ~ Blood_IL6_pgmL ~ Blood_TNFa_pgmL ~ Blood_HbAlc_pct ~ Blood_Glucose_mmolL ~ Blood_Ferritin_ngmL ¢
rows 5 cols
NS-001  Baseline 2026-01-127T09:00:60 43 1.603 1.101 3.621 6.43 4.37 91.3 .
® clickitems below to show/hide
columns NS-001  Week 6  2026-02-23T09:00:60 43 2.208 3.073 3.685 5.45 6.35 42.9
X None NS-001  Week 12  2026-04-06T09:00:00 43 1.849 0.822 1.892 5.82 6.34 128.8
© Column roles NS-002  Baseline 2026-01-13T09:00:60 28 1.88 0.526 1.17 5.04 4.82 72.3 .
NS-002  Week 6  2026-02-24T09:00:00 28 0.825 0.662 1.005 4.47 4.19 93.2
= ID COLUMNS
NS-002  Week 12  2026-04-07T09:00:00 28 0.467 6.67 1.839 5.91 5.26 68.2
® subject ©
NS-003  Baseline 2026-01-14T09:00:00 34 3.823 3.326 3.98 5.56 5.85 62.7 .
® Visit @
NS-003  Week 6  2026-02-25T09:00:00 34 4.502 2.408 4.901 5.47 6.32 142.9
® DateTime ©
NS-003  Week 12  2026-04-08T09:00:60 34 2.76 6.092 2.739 6.92 4.25 119.9
® EEG
NS-004  Baseline 2026-01-15T09:00:00 31 2.861 0.529 1.723 5.52 5.55 233.5
® EEG_Alpha_Power_uV2 ©
NS-004  Week 6  2026-02-26T09:00:00 31 2.211 1.277 1.207 1.74 6.66 81.4
® EEG_Theta_Power_uv2 ©
NS-004  Week 12  2026-04-09T09:00:60 31 1.214 0.852 1.666 a.67 5.43 371.9
® EEG_Beta_Power_uV2 ©
NS-005  Baseline 2026-01-16T09:00:60 65 2.224 2.64 2.609 6.9 6.15 100.4 .
® EEG_Theta_Beta_Ratio ©
NS-005  Week 6  2026-02-27T09:00:60 65 3.665 2.455 1.81 6.36 6.71 60.6
@ EEG_Peak_Alpha_Freq Hz ©
@ EEG_Frontal Asymmetry © Showing 1 to 25 of 100 entries
® ERP_P300_Amplitude_uV @ Previous . 2 3 4 Next

Figure 14 — The Data tab: the table as read, with the controls for a quick plot above it.

The table shows what was actually imported, paginated and searchable. Hiding a column in the
Data Browser removes it here too.

Show 25 entries Search:

Subject 4 Visit DateTime Age_years  Blood CRP_mgl ~ Blood_IL6_pgmL ~ Blood_TNFa_pgmL ~ Blood_HbAlc_pct ~ Blood_Glucose_mmoll ~ Blood_Ferritin_ngmL
NS-001  Baseline 2026-01-12T69:00:00 43 1.603 1.101 3.621 6.43 4.37 91.3 .
NS-001  Week 6  2026-02-23T09:00:00 43 2.208 3.073 3.685 5.45 6.35 42.9

NS-001  Week 12  2026-04-06T69:00:00 43 1.849 0.822 1.892 5.82 6.34 128.8

NS-002  Baseline 2026-01-13769:00:00 28 1.88 0.526 1.17 5.04 4.82 72.3 .
NS-002  Week 6  2026-02-24T69:00:00 28 0.825 0.662 1.005 4.47 4.19 93.2

NS-002  Week 12  2026-04-07T69:00:00 28 0.467 0.67 1.839 5.91 5.26 68.2

NS-003  Baseline 2026-01-14T69:00:00 34 3.823 3.326 3.98 5.56 5.85 62.7 .
NS-003  Week 6  2026-02-25T89:00:00 34 4.542 2.408 4.901 5.47 6.32 142.9

NS-003  Week 12  2026-04-08T69:00:00 34 2.76 6.092 2.739 6.92 4.25 119.9

NS-004  Baseline 2026-01-15T89:00:00 31 2.861 0.529 1.723 5.52 5.55 233.5

NS-004  Week 6  2026-02-26T69:00:00 31 2.211 1.277 1.207 4.74 6.66 81.4

NS-004  Week 12  2026-04-09T69:00:00 31 1.214 0.852 1.666 4.67 5.43 371.9

NS-005  Baseline 2026-01-16T69:00:00 65 2.224 2.64 2.609 6.9 6.15 100.4 .
NS-005  Week 6  2026-02-27T69:00:00 65 3.665 2.455 1.81 6.36 6.71 60.6

Showing 1 to 25 of 100 entries

Previous . 2 3 4 Next

Figure 15 — The preview table. Sort by any column header.
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Plotting straight off the preview

The row of controls above the table builds a chart from any two columns without leaving the tab.
Pick a Group By, a Value, how to Summarise it, and a plot type.

Mean Blood CRP (mg/L) by Arm b Q%O

[«

N

Mean Blood CRP (mg/L)
L

0

Figure 16 — Mean CRP by arm, as a column plot.

Five plot types share these controls — column, bar, line, histogram and box. Switching type re-
draws the same pairing, so you can find the right view quickly.

Blood CRP (mg/L) by group $ Q1% O
20

Blood CRP (me/L)
5

G

Figure 17 — The same pairing as a box plot, which shows the spread the column plot hid.

Clear Group By and the distribution plots take over: a histogram or box plot of the value column on
its own.

THIS IS THE FASTEST WAY TO SANITY-CHECK AN IMPORT

Plot the measurement you know best against the factor you know best. If it looks wrong here, the
problem is in the file, not in the analysis.

Distributions

The Distributions tab asks one question properly: what shape is this measurement?
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£ Data Browser Q  search features... @ Summarystats (U

CURRENT DATASET BP Data «l Distributions Correlations (® Missing &% Compare [ Tests &3 Advanced &% Cross-domain |2 Modelling

/A 1 WARNING
SELECT FEATURE PLOT TYPE GROUP BY

& 360 rows from 120 distinct Subject Blood_CRP_mgL Histogram None

3 rows per Subject. A test across all
rows treats repeated measurements as

independent and reports a p-value Distribution — Blood CRP (mg/L) P 3% O
'

smaller than the data supports.

'
multimodal_cohort.csv 0.4 '
'

360 rows 35 cols L~ !

q
0.3
@ Click items below to show/hide '
columns . 1
1
i1

]
© Column roles ]

~ 1D COLUMNS
® Subject @ 0
1 1 1 1
O et ® 0 5 10 15 20
Blood CRP (mg/L)
® DateTime @
® EEG
® EEG_Alpha_Power_uV2 @
@ EEG_Theta_Power_uV2 ©
® EEG_Beta_Power_uV2 @
® EEG_Theta_Beta_Ratio ©
® EEG_Peak_Alpha_Freq_Hz ~ ©
® EEG_Frontal Asymmetry — ©
® ERP_P300_Amplitude_uV ~ ©

Figure 18 — CRP as a histogram — the long right tail of a log-normal marker.

Four plot types are available, and each answers something different:

Histogram
The shape itself. Look for skew, bimodality and a pile-up at a boundary.

Box plot
The quartiles and the outliers, compactly. Best when comparing groups.
Violin plot
The shape and the quartiles. Use it when a box plot hides something — two humps look

identical to a box plot and obvious in a violin.

Q-Q plot
Whether the measurement is normal. Points on the line mean normal; a curve means skewed;
an S-shape means heavy tails.

Set Group By and the plot splits.
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£ DataBrowser

CURRENT DATASET

/A 1 WARNING

& 360 rows from 120 distinct Subject

3 rows per Subject. A test across all

rows treats repeated measurements as

independent and reports a p-value
smaller than the data supports.

multimodal_cohort.csv

360 rows 35

@ Click items below to show/hide
columns

© Column roles

cols

~ 1D COLUMNS

® Subject

® visit @
® DateTime @
® EEG

® EEG_Alpha_Power_uV2 @
® EEG_Theta_Power_uV2 @
® EEG_Beta_Power_uV2 @
® EEG_Theta_Beta_Ratio @
® EEG_Peak_Alpha_Freq_Hz ~ ©
® EEG_Frontal Asymmetry — ©
® ERP_P300_Amplitude_uV ~ ©

Q  search features...

BB Data il Distributions &8 Correlations

SELECT FEATURE PLOT TYPE

Blood_CRP_mgL Violin Plot

Blood CRP (mg/L)

Blood CRP (mg/L) by group

Analytics Discovery Workbench - User Guide

B Summary Stats @
® Missing % Compare [ Tests £ Advanced & Cross-domain [~ Modelling

GROUP BY

Am

e

n =12
t

Placebo

Figure 19 — The same marker split by arm.

5 Data Browser

CURRENT DATASET

/A 1 WARNING

# 360 rows from 120 distinct Subject
3 rows per Subject. A test across all
rows treats repeated measurements as
independent and reports a p-value
smaller than the data supports.

multimodal_cohort.csv

360 rows 35 cols
@ Clickitems below to show/hide
columns

© Column roles

=~ ID COLUMNS
® Subject @
® visit @
® DateTime @

® EEG
@ EEG_Alpha_Power_uV2 @
® EEG_Theta_Power_uV2 @
@ EEG_Beta_Power_uV2 @
® EEG_Theta_Beta_Ratio @
® EEG_Peak_Alpha_Freq_ Hz ~ ©
® EEG_Frontal_Asymmetry — ©
® ERP_P300_Amplitude_uV ~ ©

Q  Search features...

[ Data o Distributions £ Correlations

SELECT FEATURE PLOT TYPE

Blood_CRP_mgL Q-Q Plot

Sample quantiles

15 +

Normal Q-Q — Blood CRP (mg/L) (R = 0.742)

n = 120 n = 120
t

Low dose High dose

B summarystats (G
@ Missing  s&% Compare [ Tests £ Advanced & Cross-domain |2 Modelling

GROUP BY

one

T t i
-1 0 1 2 3
Theoretical quantiles

Figure 20 — A Q-Q plot answers the normality question directly, rather than by eye on a histogram.

This matters for the next chapter but one: if the Q-Q plot curves away from the line, prefer the
rank-based tests — Mann-Whitney and Kruskal-Wallis — over the t-test and ANOVA.
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Correlations

5 Data Browser Q  search features... B summarystats (&

CURRENT DATASET EE Data ol Distributions 8 Correlations (@ Missing % Compare [ Tests { Advanced &% Cross-domain |~ Modelling

/A 1 WARNING X
CORRELATION METHOD  FILTER BY CATEGORY  MIN |R|

# 360 rows from 120 distinct Subject Spearman All Features 0

3 rows per Subject. A test across all
rows treats repeated measurements as
independent and reports a p-value

EEaleglientis dataouprertzy © 254 of 360 rows have every measurement. Each cell uses the rows where both of its two measurements are present — between 276 and 360 of them — so the cells do not rest on the same evidence.

nultimodal_cohort.csv Spearman correlation & @ % D L

360 rows 35 cols Age_years - 1
Blood_CRP_mel -
@ Click items below to show/hide
columns
X Non B s

© column roles

Cortisol_Serum_AM_nmolL
= ID COLUMNS

Cortisol_Saliva_AM_nmolL.

@ Subject @ Cortisol_Saliva_PM_nmolL
® Visit © Cortisol_AM_PM_Ratio |
) HRV_RMSSD_ms
® DateTime @
HRV_SONN_ms |
® EEG HRV_LE_HE_Ratio -
HR_Mean_BPM
® EEG_Alpha_Powexr_uV2 °
EDA_Tonic_SCL_uS
® EEG_Theta_Power_uVv2 EDA_SCR Count
® EEG_Beta_Power_uV2 TEMP_Mean_C

Sleep_Efficiency_Pct |
Sleep_WASO_Min -}
® EEG_Peak_Alpha_Freq_Hz

Activity_Steps |

EEG_Alpha_Power_uv2 —|

@
©
@
® EEG_Theta_Beta_Ratio @
@
® EEG_Frontal Asymmetry — ©

@

EEG_Theta_Power_uV2 -

® ERP_P300_Amplitude_uV

Figure 21— Spearman correlation across every measurement in the file.

Three methods are offered. Pearson measures straight-line association and assumes roughly
normal data. Spearman works on ranks, so it survives skew and outliers — the safer default for
biological measurements. Kendall is also rank-based and more conservative on small samples.

With 30 measurements the matrix is 435 pairs, which is too many to read. Two controls cut it down:
Filter By Category restricts to one domain, and Min |r| hides everything weaker than a threshold.
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£ Data Browser Q  search features... @ Summarystats (U
CURRENT DATASET BB Data «l Distributions %82 Correlations ~(® Missing &% Compare [ Tests #3 Advanced & Cross-domain | Modelling
A 1WARNING X

CORRELATION METHOD  FILTER BY CATEGORY  MIN |R|

£ 360 rows from 120 distinct Subject Spearman All Features 0.5 Generate

3 rows per Subject. A test across all
rows treats repeated measurements as
independent and reports a p-value

ller than the dat: ts. -
SN EN RO @ 254 of 360 rows have every measurement. Each cell uses the rows where both of its two measurements are present — between 276 and 360 of them — so the cells do not rest on the same evidence.

multinodal_cohort.csv Spearman correlation b BRI &
360 rows 35 cols Age_years - 1
Blood_CRP_mgL -
® Clickitems below to show/hide
Blood_IL6_pgml -}
columns
Blood_TNFa_pgml. -
X None Blood_HbA1C_pct
Blood_Glt oll -1
© Column roles ooaslucosemm
Blood._Ferritin_ngmL -
Cortisol_Serum_AM_nmolL 1.
o 1D COLUMNS
Cortisol_Saliva_AM_nmolL —
® Subject © Cortisol_Saliva_PM_nmolL. |
. Cortisol_AM_PM_Ratio |
® visit ©
HRV_RMSSD_ms -
® DateTime @ HRY._SONN_ms |
HRV_LF_HERatio -
® EEG
HR_Mean_BPM |
0
® EEG_Alpha_Power_uV2 © £DA Tonic_SCL_uS
® EEG_Theta_Power_uV2 © EDASCR Count
TEMP.Mean_C
® EEG_Beta_Power_uV2 @
Sleep_Efficiency_Pct
® EEG_Theta Beta Ratio © Sleep_WASO_Min
Actviy_Steps
@ EEG_Peak_Alpha_Freq Hz © ysten
EEG_Alpha_Pc
® EEG_Frontal Asymmetry — © e Thets 8 o5
® ERP_P300_Amplitude_uV ~ © EEG_Beta_P

Figure 22 — The same matrix filtered to |r| = 0.5.

A CORRELATION MATRIX IS A HYPOTHESIS GENERATOR, NOT A RESULT

435 pairs at p < 0.05 will produce about 22 significant correlations by chance alone. Use this to decide
what to test, then test it properly with correction — see Chapter 11.
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Missing data

5 Data Browser

CURRENT DATASET

/A 1 WARNING

4 360 rows from 120 distinct Subject

smaller than the data supports.

multimodal_cohort.csv

360 rows 35

@ Click items below to show/hide
columns

© Column roles

= 1D COLUMNS

® subject

® Visit

® DateTime

® EEG

® EEG_Alpha_Power_uV2

® EEG_Theta_Power_uV2

® EEG_Beta_Power_uv2

® EEG_Theta_Beta_Ratio
@ EEG_Peak_Alpha_Freq_Hz

@ EEG_Frontal Asymmetry

® ERP_P300_Amplitude_uV

cols

)

)

@
el
@
el
@
@
@

Analytics Discovery Workbench - User Guide

Q  Search features... B summarystats (@

@8 Data af Distributions & Correlations (@ Missing &% Compare @ Tests £} Advanced & Cross-domain | Modelling

VIEW TYPE THRESHOLD (%)

100

250

Missing data pattern

Missing Pattern Heatmap 0

Variable

Figure 23 — The missing-data heatmap. Each row is an observation, each column a measurement.

The heatmap is the view worth learning to read, because it shows pattern, not just quantity. In this
cohort the absences come in vertical blocks: when a wearable was not worn, every wearable
column for that visit is blank at once, and the same for a missed EEG session.

That is structured missingness, and it matters. An analysis that assumes each column goes missing

independently is wrong about this file — and any imputation that fills columns one at a time will
invent correlations that were never measured.
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£ Data Browser Q  search features... @ Summarystats (U

CURRENT DATASET BP Data «l Distributions 8 Correlations (@ Missing s% Compare [ Tests £ Advanced & Cross-domain |~ Modelling

/A 1 WARNING
VIEW TYPE THRESHOLD (%)

& 360 rows from 120 distinct Subject Summary Table 0

3 rows per Subject. A test across all
rows treats repeated measurements as

independent and reports a p-value

smaller than the data supports. Feature Missing Present % Missing
multimodal_cohort.csv Age_years 0 360 0.0%

360 rows 35 cols
Blood_CRP_mgL 0 360 0.0%

@ Click items below to show/hide
columns Blood_IL6_pgmL 0 360 0.0%

Blood_TNFa_pgmL 0 360 0.0%

© Column roles

Blood_HbA1c_pct 0 360 0.0%
~ 1D COLUMNS
Blood_Glucose_mmolL 0 360 0.0%
® Subject
® Visit © Blood_Ferritin_ngmL 15 345 4.2%
. i @
BENEIEND Cortisol_Serum_AM_nmolL 0 360 0.0%
® EEG
Cortisol_Saliva_AM_nmolL 0 360 0.0%
@ EEG_Alpha_Power_uV2 ©
@ EEG_Theta_Power_uV2 © Cortisol_Saliva_PM_nmolL 17 343 4.7%
@ EEG_Beta_Power_uv2 @ Cortisol_AM_PM_Ratio 0 360 0.0%
® EEG_Theta Beta Ratio <
HRV_RMSSD_ms 55 305 15.3%
@ EEG_Peak_Alpha_Freq Hz ©
® EEG_Frontal_Asymmetry © HRV_SDNN_ms 55 305 15.3%
® ERP_P300_Amplitude_uV ©

Figure 24 — The same absences as a summary table, with counts and percentages.

Switch View Type to Summary Table for the numbers, or Missing Counts by Feature for a ranked
bar chart. The Threshold (%) box hides columns below a given level of missingness.
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Comparing and testing

Comparing groups
The Compare tab draws the difference between groups with the uncertainty attached.

5 Data Browser Q  search features... B summarystats (&

CURRENT DATASET EE Data ol Distributions 8 Correlations (@ Missing s% Compare [ Tests £ Advanced % Cross-domain [~ Modelling

/A 1 WARNING
SELECT FEATURE GROUP BY PLOT TYPE

# 360 rows from 120 distinct Subject HRV_RMSSD_ms Arm Box Plot

3 rows per Subject. A test across all
rows treats repeated measurements as

independent and reports a p-value HRV RMSSD (ms) by group & @I% D
smaller than the data supports.

multimodal_cohort.csv 120 4 s

360 rows 35 cols ns

100 |
@ Click items below to show/hide

columns

© column roles

HRV RMSSD (m
L

= 1D COLUMNS 40
® Subject ©
20 4
® Visit ©
® DateTime © 1 = 205 n o3 0= 07
Placebo Low dose High dose
® EEG

@ EEG_Alpha_Power_uV2
® EEG_Theta_Power_uV2

® EEG_Beta Power_uV2

® EEG_Peak_Alpha_Freq_Hz

@ EEG_Frontal Asymmetry

@
@
@
® EEG_Theta_Beta_Ratio @
@
©
@

® ERP_P300_Amplitude_uV

Figure 25 — HRV RMSSD across three arms, with pairwise significance brackets.

The brackets above the boxes mark pairwise comparisons that reached significance. They are a
visual aid, not the test — run the test in the next chapter and report that.
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£ Data Browser Q  search features... @ Summarystats (U

CURRENT DATASET BP Data «l Distributions 8 Correlations (® Missing & Compare [ Tests & Advanced & Cross-domain |~ Modelling

/A 1 WARNING
SELECT FEATURE GROUP BY PLOT TYPE

& 360 rows from 120 distinct Subject HRV_RMSSD_ms Arm Group means (95% CI)

3 rows per Subject. A test across all
rows treats repeated measurements as

Independent end reporta a pvalue HRV RMSSD (ms) — group means (95% CI) ¢ Q%O L

smaller than the data supports.

multimodal_cohort.csv

360 rows 35 cols 5

@ Click items below to show/hide
columns

X o T
© Column roles °

40 +

———i

HRV RMSSD (ms)

- 1D COLUMNS n =165 n =93 = 107
® Subject 7 ‘ ‘

O (i ~ Placebo Low dose High dose
® DateTine ®

@ EEG

@ EEG_Alpha_Power_uv2 ©

® EEG_Theta_Power_uv2 °

@ EEG_Beta_Power_uV2 @

® EEG_Theta_Beta Ratio ~ ©

@ EEG_Peak_Alpha_Freq Hz ©

® EEG_Frontal Asymmetry — ©

® ERP_P300_Amplitude_uV @

Figure 26 — The same comparison as group means with 95% confidence intervals.

The means-with-intervals view is usually the more honest figure for a paper. It shows the estimate
and its precision, rather than inviting the reader to eyeball overlapping boxes.

Running a statistical test

Pick a measurement, a grouping column and a test.

5 Data Browser Q  Search features... B summaryStats (G
CURRENT DATASET BB Data «f Distributions & Correlations (@ Missing % Compare [ Tests £ Advanced &% Cross-domain [~ Modelling
4\ 1 WARNING X

Single Test  [EEECIREES]

& 360 rows from 120 distinct Subject
FEATURE TEST TYPE GROUP BY CORRECTION
3 rows per Subject. A test across all

rows treats repeated measurements as
HRV_RMSSD_ms One-way ANOVA Arm None » RunTest
independent and reports a p-value - -

smaller than the data supports.

REPEATED MEASURES ADJUST FOR (ANCOVA)
multimodal_cohort.csv None
Use all rows (warns) A
360 rows 35 cols ge_years
Sex

@ Click items below to show/hide
columns

&) One-way ANOVA: HRV_RMSSD_ms

© Column roles

A\ Repeated measures

= IDCoLumMNS 360 rows come from 120 distinct values of Subject (3.0 each). A test across all rows treats repeated asii bservations and reports a p-value smaller than the data supports.
® Subject © Filter to one Visit, aggregate to one row per Subject, or fit a random intercept per Subject in the Modelling tab.
® Visit @
TEST STATISTIC P-VALUE
® DateTime ©
5.6809 0.0038
® EEG
® EEG_Alpha_Power_uV2 @ Group Statistics
® EEG_Theta_Power_uv2 <@ Group N Mean sD Median Range
@ EEG_Beta_Power_uV2 ©
Placebo 105 35.36 14.64 35.23 9.48 - 83.01
@ EEG_Theta_Beta_Ratio ©
® EEG_Peak_Alpha_Freq_Hz (<3 Low dose 93 36.41 17.65 34.16 7.52-106.33
@ EEG_Frontal_Asymmetry ©
High dose 107 43.24 22.01 37.92 9.11-118.59
@ ERP_P300_Amplitude_uV ©

Figure 27 — A one-way ANOVA across three arms.
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Six tests are available, in matched parametric and rank-based pairs:

Comparing Parametric Rank-based
Two independent groups Independent t-test Mann-Whitney U
Two paired measurements Paired t-test Wilcoxon

Three or more groups One-way ANOVA Kruskal-Wallis

The result reports the test statistic, the p-value, and per-group statistics — n, mean, SD, median
and range — so you can see the groups the p-value came from.

The row policy

Because this file has repeated measures, the workbench will not let the point pass silently.

REPEATED MEASURES /

Use all rows (warns)

Figure 28 — The row policy appears whenever
repeated measures were detected.

You have three choices, and the guide recommends being deliberate about which:

Use all rows (warns). Runs the test on all 360 rows and keeps the warning attached to the result.
Defensible only as a first look.

Average per unit. Collapses to one row per subject before testing. The sample size becomes 120,
which is the honest n. This is the simplest correct answer.

One timepoint only. Filters to a single visit. Correct, and the right choice when the question is
genuinely about that visit.
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£ Data Browser Q  search features...

CURRENT DATASET B Data o Distributions &8 Correlations
A 1WARNING X
Single Test Batch Tests
& 360 rows from 120 distinct Subject
FEATURE TEST TYPE

3 rows per Subject. A test across all

rows treats repeated measurements as

. HRV_RMSSD_ms
independent and reports a p-value

smaller than the data supports.

REPEATED MEASURES ADJUST FOR (ANCOVA)

multimodal_cohort.csv 5 None
Average per unit A
360 rows 35 cols ge_years
Sex

@ Click items below to show/hide
columns

(@) One-way ANOVA: HRV_RMSSD_ms

© Column roles

Y Averaged 360 rows into 120 — one per Subject.

- ID COLUMNS
® Subject
TEST STATISTIC
® visit © 3.7521
® DateTime ©
Group Statistics
® EEG
@ EEG_Alpha_Power_uv2 © GcuE)
® EEG_Theta_Power_uV2 @ Platebe
@ EEG_Beta_Power_uV2 ©
Low dose
® EEG_Theta Beta Ratio ©
@ EEG_Peak_Alpha_Freq Hz © High dose
@ EEG_Frontal_Asymmetry ©
Post-hoc Comparisons (Tukey HSD)
@ ERP_P300_Amplitude_uV ©

One-way ANOVA

@ Missing

GROUP BY
Arm
P-VALUE
0.0263
N
40
40
40

s& Compare

B Tests

Mean

35.64

35.95

43.38

Figure 29 — The same test after aggregating to one row per subject.

CORRECTION

None

& Advanced

Analytics Discovery Workbench - User Guide

B summarystats (G

11.40

14.53

16.52

& Cross-domain |2 Modelling
Median Range
34.16 14.38 - 63.37
32.15 8.38 - 75.06
41.72 17.66 - 83.84

Compare the two results. The aggregated test is the one you can report.

THE FOURTH OPTION IS A MODEL

The warning also mentions fitting a random intercept per subject. That keeps every row and still counts

the evidence correctly — see Chapter 16.

Screening every measurement at

once

Batch mode runs the same test across every measurement in the file, with multiple-testing

correction.

Before the working example, a useful failure. Here the test type is an independent t-test and the

grouping column has three arms:
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£ Data Browser Q  search features... @ Summarystats (U
CURRENT DATASET BP Data al Distributions 8 Correlations (® Missing & Compare [ Tests ¥ Advanced & Cross-domain  [+* Modelling
A 1WARNING X
Single Test Batch Tests
£ 360 rows from 120 distinct Subject
CATEGORY FILTER  TEST TYPE GROUP BY CORRECTION

3 rows per Subject. A test across all

rows treats repeated measurements as
. All Features Independent t-test Arm FDR (B-H) » Run Batch
independent and reports a p-value

smaller than the data supports.
@© Batch mode runs tests on up to 50 features with multiple testing correction

multimodal_cohort.csv

360 rows 35 cols

= Batch Test Results

@ Click items below to show/hide

columns
X None & Rapested messures
360 rows come from 120 distinct values of Subject (3.0 each). A test across all rows treats repeated asii bservations and reports a p-value smaller than the data supports.
© Column roles Filter to one Visit, aggregate to one row per Subject, or fit a random intercept per Subject in the Modelling tab.
- ID COLUMNS . .
TESTS RUN SIGNIFICANT CORRECTION % SIGNIFICANT
® Subject @ 0 0 FDR -
® visit ©
® DateTime ©
® EEG
@ EEG_Alpha_Power_uv2 ©
No test ran
® EEG_Theta_Power_uV2 <
Nothing here is a result. Change the test type or the grouping column and run it again,
@ EEG_Beta_Power_uV2 ©
® EEG_Theta Beta Ratio ©
A 30 of 30 measurements could not be tested and are listed with the reason. They are not part of the multiple-testing family.
@ EEG_Peak_Alpha_Freq Hz ©
® EEG_Frontal_Asymmetry — ©
Not tested Reason
® ERP_P300_Amplitude_wV ~ ©

Figure 30 — A two-sample test against a three-level factor. Nothing runs, and every refusal is listed with its reason.

Nothing ran, and the workbench says so plainly — 30 of 30 measurements could not be tested,
each with a reason, and they are explicitly excluded from the multiple-testing family. This is the
behaviour to expect throughout: a refusal with an explanation, never a number that looks fine and is
not.

Switch to a test that accepts three groups and it runs:

£5 Data Browser Q  Search features... B SummaryStats (U
CURRENT DATASET BB Data il Distributions orrelations @ Missing  s% Compare [ Tests £} Advanced & Cross-domain | Modelling
& 1WARNING X
Single Test Batch Tests
# 360 rows from 120 distinct Subject
CATEGORY FILTER  TEST TYPE GROUP BY CORRECTION

3 rows per Subject. A test across all

rows treats repeated measurements as
All Features Kruskal-Wallis Arm FDR (B-H) » RunBatch
independent and reports a p-value

smaller than the data supports.
@ Batch mode runs tests on up to 50 features with multiple testing correction

multimodal_cohort.csv

360 rows 35 cols L
= Batch Test Results

@ Cclick items below to show/hide

columns

X None  Repested messures

360 rows come from 120 distinct values of Subject (3.0 each). A test across all rows treats repeated measurements as independent observations and reports a p-value smaller than the data supports.

© Column roles Filter to one Visit, aggregate to one row per Subject, or fit a random intercept per Subject in the Modelling tab.

& ID COLUMNS

TESTS RUN SIGNIFICANT CORRECTION % SIGNIFICANT
® Subject o3 30 1 FDR 3.3%
® Visit @
® DateTine < Feature Statistic P-value P-adj sig
@ EEG

Blood_CRP_mgL 20.206 0.0000 0.0012 -~
® EEG_Alpha_Power_uV2 @
e T —. © Cortisol_Serum_AM_nmolL 9.658 0.0080 0.0767 ns
EEECSER R AE s @ HRV_LF_HF_Ratio 9.573 0.0083 0.0767 ns
® EEG_Theta_Beta_Ratio @

EDA_SCR_Count 9.165 0.0102 0.0767 ns
@ EEG_Peak_Alpha_Freq Hz ©
© EEG Frontal Asymmetry — © Blood_TNFa_pgmL 8.015 0.0182 01091 ns
@ ERP_P300_Amplitude_uV @

Figure 31— Every measurement screened with Kruskal-Wallis and FDR correction.
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Four corrections are offered. None is for when you have exactly one pre-registered hypothesis.
Bonferroni and Holm control the chance of any false positive at all — strict, and appropriate for
confirmatory work. FDR (Benjamini-Hochberg) controls the expected proportion of false positives
among your hits, which is the usual choice for discovery.

BATCH MODE IS A SCREEN, NOT A STUDY

A biomarker that survives FDR here is a candidate worth a designed study. It is not a finding. The
repeated-measures warning applies to every row of the batch table as well.
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Structure in the data

Principal components

5 Data Browser

Q search features...

B Summary Stats

CURRENT DATASET BB Data  «fl Distributions 882 Correlations (@ Missing <% Compare [ Tests ¥ Advanced s Cross-domain  [+7 Modelling
& 1 WARNING X
PCA Spectral Changepoints Longitudinal
# 360 rows from 120 distinct Subject
CATEGORY FILTER  COMPONENTS
3 rows per Subject. A test across all
rows treats repeated measurements as
All Features 3 s RunPCA
independent and reports a p-value
smaller than the data supports.
multimodal_cohort.csv o .
s& Principal Component Analysis
360 rows 35 cols
@© Click items below to show/hide
RS VARIABLES COMPONENTS OBSERVATIONS CUMULATIVE VAR
30 3 360 30.1%
© Column roles
Variance Explained
- 1D COLUMNS Component Variance % Variance Cumulative %
® Subject @ pPC1 371 12.3% 12.3%
® visit ©
. PC2 274 9.1% 21.4%
® DateTime ©
© EEG PC3 2.61 8.7% 30.1%
@ EEG_Alpha_P V2 © :
APl Top Loadings (PC1)
® EEG_Theta_Power_uV2 ©
Variable Loading
® EEG_Beta Power_uV2 ©
@ EEG_Theta_Beta_Ratio © Cortisol_Saliva_AM_nmolL 0.428
® EEG_Peak_Alpha_F H; (]
SARENES A Cortisol_Serum_AM_nmolL 0.426
@ EEG_Frontal_Asymmetry ©
® ERP_P300_AmpLitude_uV © Cortisol_Saliva_PM_nmolL 0.396

Figure 32 — Principal components over the measurement panel.

PCA answers "how many distinct things am | really measuring?" A panel of 30 measurements with
three underlying drivers will put most of its variance in the first three components.

Read the explained-variance figures before the scatter. If PC1and PC2 together account for a small
fraction, the two-dimensional picture is not the data.
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Change over time

5 Data Browser Q search features...

Analytics Discovery Workbench - User Guide

[ Summarystats (@

Figure 33 — Individual trajectories with the group means over them.

CURRENT DATASET EE Data ol Distributions 8 Correlations (@ Missing % Compare [ Tests £ Advanced & Cross-domain |~ Modelling
4\ 1 WARNING X
PCA  Spectral  Changepoints [ERUEISEINEN
# 360 rows from 120 distinct Subject
VARIABLE TIME COLUMN GROUP BY
ubje

. Blood_CRP_mgL DateTime Arm - Analyze

independent and repos -

smaller than the data supports.

multimodal_cohort.csv

— Longitudinal Analysis: Blood_CRP_mgL

360 rows 35 cols

@ Click items below to show/hide

columns ARM MEAN CHANGE MEAN SLOPE INCREASING DECREASING UNCHANGED

© column roles
Blood CRP (mg/L) — individual trajectories P 3% O
20+

= ID COLUMNS

® Subject © 1

® Visit @

® DateTime © 0l
® EEG .

® EEG_Alpha_Power_uV2 © H

2 o o o ) o o o, A °
@ EEG_Theta_Power_uv2 © oo NS, /\ %o 04q0, -I\ VA YALD 00 \,-l\ o l-'J\'. ooy e e I\ %
- = -! DTN 000 ../' %o e e e Ol\'ool\.'.‘.l ‘s’ \._.«"-’\.../ \. % ".[ ‘.\..0'0 ) '® o.l ®e \..,- \ ot

® EEG_Beta_Power_uV2 © o

@ EEG_Theta_Beta_Ratio ©

® EEG_Peak_Alpha_Freq_Hz —© 20 w0 @ w0 160 120

DateTime
® EEG_Frontal_Asymmetry  © . o
® ERP_P300_Amplitude_uV ~ ©

The longitudinal view needs a variable, a time column and optionally a grouping column. It reports
how many subjects increased, decreased and stayed flat, alongside the mean change and slope.

CHOOSE THE TIME COLUMN CAREFULLY

date column.

Changepoints and periodicity

A label column like Visit holds text, so the workbench can only take the order the rows arrive in. A
real date or a numeric time gives it something to sort on. If your visit labels are not in file order, use the

These two need a genuine sequence, so the figures here use the daily rentals series rather than

the cohort.
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£ Data Browser Q  search features... B Summarystats (U

CURRENT DATASET BP Data «l Distributions 8 Correlations (@ Missing & Compare [ Tests #¥ Advanced & Cross-domain  [~* Modelling

daily_rentals.csv

731 rows 11 cols PCA Spectral Changepoints Longitudinal

@ click items below to show/hide VARIABLE THRESHOLD (SD)

columns
rentals 20

© Column roles

[~ Change Point Detection: rentals

= ID COLUMNS

® date ©
CHANGEPOINTS FOUND THRESHOLD

©® working_da: @

il 28 2 SD

® OTHER

O senreia o Detected Changepoints

@ casual © Index Value

® registered @
35 1005.00

® temperature_C ©

® humidity_pct © 48 2927.00

® windspeed_kph © 105 795.00
111 1683.00
123 2633.00
140 5805.00
238 1115.00
257 3659.00

Figure 34 — Where the level of a series shifts.

Changepoint detection finds where a series changes level. The Threshold control sets how large a
shift has to be before it counts — raise it if you are getting changepoints everywhere.

5 Data Browser Q  search features... B summarystats

CURRENT DATASET BB Data «f Distributions &8 Correlations (@ Missing <% Compare [ Tests {3 Advanced % Cross-domain [~ Modelling

daily_tentals.csv

731 rows 11 cols pcA TSI Changepoints  Longitudinal

@ Click items below to show/hide VARIABLE SAMPLING RATE (HZ)

columns
rentals '

© Column roles

- Spectral Analysis: rentals

e~ ID COLUMNS
® date ©
DOMINANT FREQUENCY PERIOD PEAK COUNT
® working_day ©
0.004 Hz 256.0 samples 7
@ OTHER
® rentals © Power spectral density — rentals & @EIRID &
0.00391 2 —
® casual @ 100 M
® registered ©
® temperature_C ©
© humidity_pct © 10" ¢ 0.0156 Hz T
M 0.109 Hz W
® windspeed_kph °® 5 \J\/ somm  oon u.\\/_/\/‘/ .
- ~ ~ v
& \/\/
10¢
10°
| . : . .
o 0.1 0.2 0.3 0.4 0.5

Frequency (Hz)

Figure 35 — The periodicity hiding in a daily count.

Spectral analysis finds repeating structure. Set the Sampling Rate to the number of observations
per unit time — for daily data that is 1, and a peak at a period of 7 is the working week.
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Cross-domain

The Cross-domain tab is for data that spans more than one kind of measurement.

5 Data Browser Q  Search features... B summaryStats (G
CURRENT DATASET BB Data «f Distributions &8 Correlations (@ Missing <% Compare [ Tests { Advanced % Cross-domain |~ Modelling
A 1WARNING X

CORRELATION METHOD ~ MIN |R|

Pearson o3

5% Cross-Domain Feature Network

& 360 rows from 120 distinct Subject

3 rows per Subject. A test across all

smaller than the data supports.

multimodal_cohort.csv

360 rows 35 cols

@ Click items below to show/hide

columns TOTAL CONNECTIONS CROSS-DOMAIN NODES MIN R
18 4 30 0.3
© Column roles
Cross-domain correlation network (17 features, 18 links) b BIRID L
- ID COLUMNS ® Blood
. EEG HRV RMSSD s
® Subject © ¢ Py e
® HRV

. EEG Thet Beia Rt
® Visit © o Wearable  SEERG R jiRy_sonnms p
@ DateTime © L4 EEG_Frontal_Asymmetry EEG_Theta_Power 32

AP
® EEG [ ]
® EEG_Alpha_Poner_uv2 ©
R0 Ampi
GOl AM P o v
® EEG_Theta_Power_uv2 ©
® EEG_Beta_Power_uv2 )
oot CRP_met.
® EEG_Theta_Beta_Ratio © ®
od_TNFo_pg
@ EEG_Peak_Alpha_Freq Hz © °
Blood L6 pent.

® EEG_Frontal_Asymmetry — ©
® ERP_P300_Amplitude_wV = ©

Figure 36 — Which domains move together, as a network.

Each node is a measurement and each edge a correlation above your threshold, laid out so that
domains which move together cluster. It answers a question a correlation matrix cannot: is there
structure between modalities, or does each domain only correlate with itself?

How a column reaches a domain. The workbench reads the head of the column name first —
HRV_RMSSD ms is HRV, EEG Alpha Relative Power pct is EEG — and falls back to the rest of the
name only if the head says nothing. The most specific match wins, so HRV_ is never taken by the
HR that belongs to Cardiac. Columns that describe the recording rather than the subject —
coverage, window length, sampling rate, the number of preprocessing steps — are deliberately left
out; they are context, not biomarkers.

Domain Covers

EEG EEG and ERP measures, band powers, P300

HRV Heart-rate variability

Cardiac HR, pulse rate, I1BI, BVP, ECG, PPG

Wearable EDA, motion, sleep, activity, temperature, respiration, SpO,
Blood, Saliva, Urine, CSF, Sweat, Hair Assay panels, by matrix

Scales Questionnaire instruments

Version 1.0 - August 2026 Page 34 of 57



{-“) NOVASYNE Analytics Discovery Workbench - User Guide

A SINGLE-MODALITY FILE NEEDS TO SAY WHAT IT IS

Cross-domain analysis needs at least two domains to separate, so a file that matches only one is not
given a domain at all — the workbench will not conclude that a table is biomedical on one family's
evidence. A file that arrives with a manifest from the EEG or Wearable Workbench does not have to be
guessed at: it says which workbench wrote it, and is categorised on that basis even when everything in
it is EEG.

£ Data Browser Q  search features ® Summarystats (@

CURRENT DATASET BP Data «l Distributions 88 Correlations (@ Missing & Compare [ Tests & Advanced & Cross-domain |~ Modelling
/A 1WARNING X
Cross-Domain m Composite
& 360 rows from 120 distinct Subject
CATEGORY METHOD

3 rows per Subject. A test across all

rows treats repeated measurements as s :
= All Features Z-score 3% Normalize
independent and reports a p-value

smaller than the data supports.

multimodal_cohort.csv .
33 Feature Normalization Results
360 rows 35 cols

@ Cclick items below to show/hide
columns FEATURES NORMALIZED METHOD

30 Z-score

© Column roles
Normalization Statistics

- 1D COLUMNS Feature Method Mean sb
® Subject © T R 49.04 12.32
® Visit @

. Blood_CRP_mgL Z-score 216 1.81
® DateTime @

o EEG Blood_IL6_pgmL Z-score 1.59 1.11
® EEG_Alpha_Power_uv2 @ Blood_TNFa_pgmL Z-score 233 1.38
® EEG_Theta_Power_uv2 ©

Blood_HbAlc_pct Z-score 5.51 0.62
® EEG_Beta Power_uV2 <
® EEG_Theta_Beta_Ratio @ Blood_Glucose_mmolL Z-score 5.32 0.88
® EEG_Peak_Alpha_Freq Hz ©

Blood_Ferritin_ngmL Z-score 117.67 81.44
® EEG_Frontal_Asymmetry ©
© ERP_P300_Amplitude_uV © Cortisol_Serum_AM_nmolL Z-score 359.24 87.03

Figure 37 — Putting domains on one scale.

Normalisation exists because domains do not share units — a cortisol in nmol/L and an EEG power
in UV2 cannot be averaged as they stand. Z-score centres each column and scales it to unit
variance. Min-Max maps to [0, 1]. Robust (IQR) uses the median and interquartile range, so outliers
do not drag the scale.
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£ DataBrowser

CURRENT DATASET

/A 1 WARNING

& 360 rows from 120 distinct Subject

3 rows per Subject. A test across all
rows treats repeated measurements as
independent and reports a p-value
smaller than the data supports.

multimodal_cohort.csv

360 rows 3

@ Click items below to show/hide
columns

© Column roles

X None

~ 1D COLUMNS
® Subject
® Visit

® DateTime
® EEG

® EEG_Alpha_Power_uV2

L]

EEG_Theta_Power_uV2

EEG_Beta_Power_uV2

EEG_Theta_Beta_Ratio

EEG_Peak_Alpha_Freq_Hz

EEG_Frontal_Asymmetry

ERP_P300_Amplitude_uV

cols

()

@ 6 6 6 o o

)

Q  search features...

BB Data .l Distributions 88 Correlations (@ Missing % Compare
Cross-Domain Normalize
COMPOSITE NAME CATEGORY METHOD

Composite_Score Choose category... Mean

@ Selecta category to create a composite score from all features in that domain

23 Feature Normalization Results

FEATURES NORMALIZED

30

METHOD
Z-score

Normalization Statistics

Feature

Age_years

Blood_CRP_mgL

Blood_IL6_pgmL

Blood_TNFa_pgmL

Blood_HbAlc_pct

Blood_Glucose_mmolL

Blood_Ferritin_ngmL

Figure 38 — Building a composite index from a domain.

B Tests £ Advanced

reate

Method
Z-score
Z-score
Z-score
Z-score
Z-score
Z-score

Z-score

Analytics Discovery Workbench - User Guide

B summarystats (G

% Cross-domain |~ Modelling
Mean s
49.04 12.32
2.16 1.81
1.59 111
2.33 1.38
5.51 0.62
5.32 0.88
117.67 81.44

A composite collapses several measurements into one index — an inflammation score from the
blood panel, say. Normalise first, or the column with the largest numbers will dominate the result.
The composite is added to your dataset and can be used anywhere a measurement can.
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Modelling

Analytics Discovery Workbench - User Guide

The Modelling tab has seven benches behind one row of buttons: Fit, Predict, Cluster, Curve,
Calibrate, Forecast and Compare.

Fitting a model

MODEL ®

Linear regression

FIT AT THE LEVEL OF ©®

each row

CONFIDENCE

o
95% Pairwise interactions

RESPONSE

Blood_CRP_mgL (mg/L) — measurement

PREDICTORS ®

Age_years (years) — covariate

Blood_CRP_mgL (mg/L) — measurement

TRANSFORM

none

Blood_IL6_pgmL (pg/mL) — measurement

Figure 39 — The Fit bench: a response, some predictors, and a model family.

Twelve model families sit behind one selector — linear, polynomial, weighted, robust, ridge, lasso,
elastic net, PLS, quantile, logistic, mixed effects and two-way ANOVA. The controls that appear
change with the family: choose ridge and you get a penalty box, choose polynomial and you get an

order.

5 Data Browser

CURRENT DATASET

/A 1 WARNING

# 360 rows from 120 distinct Subject
3 rows per Subject. A test across all
rows treats repeated measurements as
independent and reports a p-value
smaller than the data supports.
multimodal_cohort.csv

360 rows

@ Click items below to show/hide
columns

© Column roles

X None

- 1D COLUMNS

® Subject

® visit

® DateTime
® EEG

® EEG_Alpha_Power_uV2

® EEG_Theta_Power_uV2

® EEG_Beta_Power_uV2

® EEG_Theta_Beta_Ratio
® EEG_Peak_Alpha_Freq_Hz

® EEG_Frontal_Asymmetry

® ERP_P300_Amplitude_uV

35 cols

)

© & 6 6 6 o o

Q  search features...

£ Data  «ll Distributions
Fit Predict Cluster
MODEL ®

Linear regression

FIT AT THE LEVEL OF @
each row
CONFIDENCE

95%

& Correlations

@ Missing % Compare

Curve  Calibrate  Forecast ~ Compare

RESPONSE

Blood_CRP_mgL (mg/L) — measurement

Pairwise interactions

Multiple linear regression — Blood CRP (mg/L)

Figures  Coefficients

Observed vs predicted

Observed s predicted — Blood CRP (mg/L) R = 0.007 G Q% D

20 -

- - ideal 1:1

@ e

0800 P00 o

Diagnostics

Figure 40 — A multiple linear regression over three predictors.
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B Tests

B summarystats (G

3 Advanced % Cross-domain [~ Modelling
PREDICTORS ® TRANSFORM
Age_years (years) — covariate
ge_years (years) none

Blood_CRP_mgL (mg/L) — measurement
Blood_IL6_pgmL (pg/mL) — measurement

| Fit model

0305 R 0.007 AdiR’-0.003  RMSE 1.817  AIC 1238.0  BIC 1252.9  Residualdf 301
Coefficients

Coefficients with 95% confidence intervals P Q% D

T

|

!

Age (years) [

|

I

\

HRV RMSSD (ms) .

\

|

I

Sleep Efficiency (%)

|

I

\
0.01 -0.01 ~0.005 o 0.005

Estimate
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Multiple linear regression — Blood CRP (mg/L)

Figures  Coefficients  Diagnostics

Observed vs predicted

Observed vs predicted — Blood CRP (mg/L) R2 = 0.007 $ @

- = ideal 1:1

Predicted

n 305 R 0.007

Adj.R: -0.003  RMSE 1.817  AIC 1238.0

Coefficients

Age (year

HRV RMSSD (ms) —

Sleep Efficiency

Coefficients with 95% confidence intervals

s)

Analytics Discovery Workbench - User Guide

BIC 1252.9  Residualdi 301

®)

T T T
0.015 .01 0.005

Figure 41— The coefficient table, with confidence intervals and diagnostics.

Every term reports an estimate, a standard error, a confidence interval and whether that interval
crosses zero. The Diagnostics tab beside the coefficients carries the residual plots — check them

before believing the coefficients.

Answering the repeated-measures problem properly

Chapter 10 aggregated to one row per subject, which works but throws away the within-subject
information. The alternative keeps every row and models the structure instead: Mixed effects
(random intercept), with Subject as the random group.

Mixed effects, random intercept per Subject — Blood CRP (mg/L)

0305 Groups 120

ICC 0.399  RMSE 1.228

305 rows come from 120 Subject levels (2.54 each). The random intercept lets every level sit at its own baseline, so the fixed effects below are estimated from variation between levels rather than from repeated
rows within them. This is the alternative to aggregating: it keeps every row and still counts n as 120 for the purpose of the intervals.

39.9% of the variance sits between Subject levels rather than within them. The higher that is, the more a test across all rows would have overstated its evidence.

Figures  Coefficients  Diagnostics

Coefficients

Coefficients with 95% confidence intervals $ @

Age (years)

'
HRV RMSSD (ms) L T
'

Sleep Efficis

Residuals vs fitted

Residuals vs fitted — Blood CRP (mg/L)

Figure 42 — A random intercept per subject: every row kept, and the evidence counted

correctly.

Two numbers here are worth understanding. Groups is 120 — the effective sample size for the
intervals, not the 305 rows. And the ICC of 0.399 says that 40% of the variance sits between
subjects rather than within them. The higher that number, the more a test across all rows would

have overstated its evidence.

Clustering

FEATURES @ CLUSTERS (K) ONE ROW PER

cach row

Cortisol_Saliva_PM_nmolL (nmol/L)
Cortisol_AM_PM_Ratio (ratio)

HRV_RMSSD_ms (ms)

Figure 43 — k-means over the autonomic panel.
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£ DataBrowser

Q  search features...
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B Summary Stats

G

CURRENT DATASET BB Data al Distributions 88 Correlations (@ Missing s% Compare [ Tests ¥ Advanced &% Cross-domain |~ Modelling
A 1WARNING X
Fit Predict Curve Calibrate Forecast Compare
£ 360 rows from 120 distinct Subject
FEATURES © CLUSTERS (K) ONE ROW PER
3 rows per Subject. A test across all
rows treats repeated measurements as Cortisol_Saliva_PM_nmolL (nmol/L) 3 h
independent and reports a p-value Cortisol_AM_PM_Ratio (ratio) eachrow & Cluster
smaller than the data supports. HRV_RMSSD_ms (ms)
multimodal_cohort.csv
k-means, 3 clusters Rows 305 Silhouette 0.170
360 rows 35 cols
k-means always returns the number of clusters it is asked for, whether or not the data has any. The silhouette and the sweep are the only evidence that the grouping is real.
@ Click items below to show/hide
columns Asilhouette of 0.170 on a scale where 1 is tight and well separated, 0 is no structure at all, and negative means rows sit closer to another cluster than their own. The sweep favours k = 2 (silhouette 0.222).
v Al X None .
Silhouette by k Cluster centres
© Column roles Silhouette across cluster counts — higher s better PR P D Cluster centres — each feature standardised so the clusters are comparable < {3
1.5+
0.221 9}
W HRVRMSSD (ms)
~ 1D COLUMNS
0.21 14 [l HRV SDNN (ms)
@ Subject © 0 ; W HR Mean (bpm)
® Visit @ % 54 W EDA Tonic SCL (uS)
3 6.9
2 [ ] Sleep Efficiency (%
© DateTine ) 5 s 1
. |
® EEG 0.17 — , — —,
———
..
@ EEG_Alpha_Power_uV2 © 0.16 T———
1 T
® EEG_Theta_Pouer_uv2 ° ? ’ ‘ N ° ’ ¢ 4
Clusters (k)
® EEG_Beta_Power_uV2 ©
1.5
® EEG_Theta_Beta_Ratio © Cluster 1 (n 76) Cluster 2 (n=104) Cluster 3 (n=125)
® EEG_Peak_Alpha_Freq Hz ~©
® EEG_Frontal Asymmetry © Clust HRV RMSSD (ms) HRV SDNN (ms) HR Mean (bpm) EDA Tonic SCL (uS) Sleep Efficiency (%)
O EP_FEER Sl diinds mY © Pluctar 1 74 AN NRA 27108 AR RR7 4780 20028

Figure 44 — Three clusters, with the silhouette score that says how separated they are.

Choose the features and a k. The silhouette score reports how well separated the clusters are: near
Tis clean separation, near 0 means the boundaries are arbitrary, and negative means points are
closer to a neighbouring cluster than their own.

K-MEANS ALWAYS RETURNS K CLUSTERS

It will partition noise as happily as it partitions structure. The silhouette score is what tells you which of
those two happened.

Prediction and cross-validation

The Predict bench fits a learner and scores it out of sample. Seven are available: ridge as a
baseline, then k-nearest neighbours, decision tree, random forest, gradient boosting, support
vector machine and PLS.

LEARNER © RESPONSE PREDICTORS © HOLD OUTONE®  CONFIDENCE

Age_years (years)
Blood_CRP_mgL (mg/L)
Blood_IL6_pgmL (pg/mL)

Random forest Blood_CRP_mgL (mg/L) Subject 95%

PARTIAL EFFECT OF

none

© Cross-validate

360 rows, 5 predictors, 120 Subject levels to cross-validate over

Figure 45 — A random forest with folds grouped by subject.

The Fold grouping control is the one that matters most and is easiest to skip. Left as random folds,
two visits from the same subject can land in different folds — the model sees that subject in
training and is then scored on them in testing. The score that comes back is inflated, and the model
looks better than it is.
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Setitto Subject and cross-validation holds out one subject at a time.

Random forest — Blood CRP (mg/L) (leave-one-group-out) Rows 305  Units 120  CVR® -0.243  in-sample 0.850  RMSE 2.033

-0.243 [-0.464, -0.136]

In-sample R? is 0.850 against a cross-validated -0.243. The gap of 1.09 is the model memorising rows it has already seen. The cross-validated figure is the one that means anything.
Cross-validation holds out one Subject at a time, so the score is what this model achieves on a Subject it has never seen. There are 120 of them, which is the effective sample size for everything reported here — not
the 305 rows.

« Reis-0.243 with a 95% interval of [-0.464, -0.136], entirely below zero. This model predicts worse than simply guessing the mean of the response — it is not a weak model, itis a harmful one.

« Anew sample's prediction carries an interval of £3.711, built from the held-out errors without assuming a distribution. On this data it covered 95.4% of observations against a 95% target.

Permutation importance Observed vs predicted (held out)
Permutation importance — drop in R? when the predictor is shuffled Observed vs predicted — Blood CRP (mg/L) cross-validated R? = -0.243 [-0.464, -0.136] :
!
h .
1 15 e
v s ) - S
1 P
e coare) | S . e
' g1 e
pss10 Gscore) | NN 2 . .-
& .-
+ T T 1 t T -
] 0.1 0.2 0.3 0.4 0.5 .

Figure 46 — In-sample 0.850 against cross-validated -0.243. The gap is the model memorising
rows it has already seen.

This figure is the reason the control exists. In-sample R? is 0.850, which looks excellent. Cross-
validated R? is —0.243, with an interval entirely below zero — the model predicts worse than
guessing the mean. The workbench states it directly: it is not a weak model, it is a harmful one.

The effective sample size is reported as 120 subjects, not 305 rows, and the permutation

importance panel shows which predictors the model leaned on.

ALWAYS READ THE CROSS-VALIDATED FIGURE

In-sample R? measures how well a model memorised. Cross-validated R* measures whether it learned
anything. When they disagree, the second one is the answer.

Fitting a curve

The Curve bench fits 21 named nonlinear shapes — isotherms, kinetics, dose response, and peak
shapes. The figures here use a voltammogram.
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£ Data Browser Q  search features... B Summarystats (U

CURRENT DATASET BP Data «l Distributions 8 Correlations ~(® Missing & Compare [ Tests £ Advanced & Cross-domain |~ Modelling

dpv_voltammograms_long.csv

648 rows 3cols Fit Predict Cluster Calibrate Forecast Compare

@ click items below to show/hide CURVE ® RESPONSE PREDICTOR ® CONFIDENCE
columns

© Column roles

Gaussian peak Current_uA (pA) Potential_V (V) 95%

BASELINE ® FILTER TO ©® VALUE

FIT WINDOW @
linear Condition pH 7_100 pM CBZ

y = h-en(=%((x-u)/0)?)
04 symmeticpeak.Ifth peak has i,y EMG
@ OTHER
o Potentislv o

® Current_uA @

ad

Choose a response and one or more predictors, then fit.

Every coefficient comes back with a confidence interval, and every fit with its residual diagnostics.

Figure 47 — Fitting a Gaussian peak on a linear baseline, restricted to a potential window.

Four controls shape the fit. Baseline subtracts a constant or linear background before fitting, which
is what you want for a peak on a sloping baseline. Filter restricts to one experimental condition. X
min and X max set the window, so a peak can be fitted without the rest of the sweep pulling on it.

£ Data Browser Q  search features B Summarystats (@

CURRENT DATASET EF Data al Distributions & Correlations ~ (® Missing % Compare [ Tests &} Advanced &% Cross-domain |2 Modelling

dpv_voltammograms_long.csv

648 rows 3cols Fit Predict Cluster Calibrate Forecast Compare

@ click items below to show/hide CURVE ® RESPONSE PREDICTOR ©® CONFIDENCE
columns
Gaussian peak Current_uA (pA) Potential_V (V) 95%
€ BASELINE ® FILTER TO ©® VALUE
© Column roles FIT WINDOW @
linear Condition pH 7_100 pM CBZ 04 0.9 v = heen(=((x-1)/0)?)
- - Asymmetric peak. If the peak has a tail, try EMG.
@ OTHER
® Current_uA ©
Gaussian peak — Current (HA) vs Potential (V) — Condition = pH 7_100 pM CBZ fitted over 0.4099-0.8996 Points 50 Parameters 5 R: 0.9317  RMSE 0.8517  Residual SE 0.8978
y = h-enr(=%((x-p)/0)?)
Gaussian peak — Current (A) H R I% D

> observed

— it

Potential (V)

Figure 48 — The fitted peak over the observed sweep.
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Gaussian peak — Current (uA) vs Potential (V) — Condition = pH 7_100 uM CBZ fitted over 0.4099-0.8996 Points 50  Parameters 5 R 0.9317  RMSE 0.8517  Residual SE 0.8978
y = h-er(=%((x-p)/0)?)
Gaussian peak — Current (uA) b Q%O

® observed

—_t

Current (uA)

Potential (V)

Figure 49 — What the fit reports: parameters with intervals, and goodness of fit.

Every parameter comes back with a confidence interval. A parameter whose interval spans an
implausible range is telling you the model is not identified by this data, however good the R? looks.

Calibration

The Calibrate bench turns a series of standards into a calibration curve, a limit of detection and a
limit of quantitation.

£ Data Browser Q  search features... B Summarystats (U

CURRENT DATASET BP Data «l Distributions 8 Correlations ~(® Missing & Compare [ Tests £ Advanced & Cross-domain |~ Modelling

calibration_standards.csv

27 rows 4cols Fit Predict Cluster Curve Calibrate Forecast Compare

@ click items below to show/hide CONCENTRATION @ RESPONSE 2 FOR LOD/LOQ @ CONFIDENCE
columns
Concentration_ngmL (ng/mL) Absorbance_450nm residual standard error 95%
© Column roles BACK-CALCULATE ® EXPECTED @

12.4,30.1 optional @ Fit linear range only
@ OTHER

@ Concentration_ngmlL ©
® Absorbance_450nm ©
@ Replicate © M

Choose a response and one or more predictors, then fit.

Every coefficient comes back with a confidence interval, and every fit with its residual diagnostics.

Figure 50 — Calibration needs a known concentration and the response measured at it, in two columns.
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£ Data Browser Q  search features... B Summarystats (U

CURRENT DATASET BP Data «l Distributions 8 Correlations ~(® Missing & Compare [ Tests £ Advanced & Cross-domain |~ Modelling

calibration_standards.csv

27 rows 4cols Fit Predict Cluster Curve Calibrate Forecast Compare

@ click items below to show/hide CONCENTRATION ® RESPONSE 2 FORLOD/LOQ ® CONFIDENCE
columns
Concentration_ngmL (ng/mL) Absorbance_450nm residual standard error 95%
© Column roles BACK-CALCULATE ® EXPECTED @
12.4,30.1 optional @ Fit linear range only E™ calibrate
@ OTHER
® Concentration_ngmL © Calibration — Absorbance 450nm against Concentration (ng/mL) Standards 18 Llevels 6  Slope 0.0308 R’ 0.9943  LOD 1.6604  LOQ 5.5347
©® Absorbance_450nm (3 Linear range: 0.5000 - 20.0000
© Replicate ©

LOD = 30/slope = 1.66 and LOQ = 100/slope = 5.535, with o taken as the residual standard error of the fit (0.01707, 16 degrees of freedom). The three available choices of o give different numbers, so the one used
is reported with them.

The curve was fitted over the linear range only — up to 20 — because the top 3 level(s) bend it. LOD, LOQ and any back-calculation come from that restricted fit.

Calibration — 450nm against C ion (ng/mL) P QG % O:
0.7
prediction interval
06 confidence interval
0.5

rbance 450nm

Absol

L0

Figure 51— The fitted curve, restricted to its linear range, with LOD and LOQ marked.

Calibration — Absorbance 450nm against Concentration (ng/mL) Standards 18  levels 6  Slope 0.0308  R: 0.9943 10D 1.6604 0O 5.5347

Linear range: 0.5000 — 20.0000

LOD = 30/slope = 1.66 and LOQ = 100/slope = 5.535, with o taken as the residual standard error of the fit (0.01707, 16 degrees of freedom). The three available choices of o give different numbers, so the one used
is reported with them.

The curve was fitted over the linear range only — up to 20 — because the top 3 level(s) bend it. LOD, LOQ and any back-calculation come from that restricted fit.

Calibration — Absorbance 450nm against Concentration (ng/mL) 4 Q3 O
: !

0.7 ! h

3 '
0 iLop 1Log

Figure 52 — LOD, LOQ, and the note explaining which levels were dropped.

Three things happen here that are worth calling out, because each is a decision the workbench
makes explicit rather than silently.

The linear range is found, not assumed. The standards run to 200 ng/mL, but the top three levels
bend the line. The fit is restricted to 0.5-20 ng/mL and the message says so: including them bends
the line, which is saturation, not noise. LOD, LOQ and any back-calculation come from the
restricted fit.

o is declared. LOD is 3o/slope and LOQ is 100/slope, but o has three reasonable definitions — the
residual standard error of the fit, the standard deviation of blank replicates, or the standard
deviation of the lowest standard. They give different numbers, so the one used is reported
alongside them. Choose it with the o for LOD/LOQ selector.
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Back-calculation knows about the LOQ. Enter sample responses in Back-calculate and they are
turned into concentrations, with intervals from Fieller's theorem — which widen away from the
centre of the standards, as they should.

Calibration — Absorbance 450nm against Concentration (ng/mL) Standards 18 Llevels 6  Slope 0.0308 R’ 0.9943  LOD 1.6604  L0Q 5.5347

Linear range: 0.5000 - 20.0000

LOD = 30/slope = 1.66 and LOQ = 100/slope = 5.535, with o taken as the residual standard error of the fit (0.01707, 16 degrees of freedom). The three available choices of o give different numbers, so the one used
is reported with them.

The curve was fitted over the linear range only — up to 20 — because the top 3 level(s) bend it. LOD, LOQ and any back-calculation come from that restricted fit.

1 of 3 back-calculated concentrations fall below the LOQ of 5.535. Those are detectable but not quantifiable — report them as < LOQ rather than as a number.

Calibration — Absorbance 450nm against Concentration (ng/mL) P B9 O
0.7 4 B ! —
prediction interval
0.6 confidence interval 1
observed
0.5 — it $

+ back-calculated

: e
0.2 : /
- : e '

.

Figure 53 — Three responses turned back into concentrations, with one flagged below the LOQ.

One of the three falls below the LOQ, and the workbench says to report it as < L0Q rather than as a
number. Add Expected concentrations in the same order to get recovery reported against them.

Forecasting

5 Data Browser Q  search features... B summarystats

CURRENT DATASET BB Data «f Distributions &8 Correlations (@ Missing <% Compare [ Tests 3 Advanced % Cross-domain |~ Modelling

daily_tentals.csv

731 rows 11 cols Fit Predict Cluster Curve Calibrate Compare

@ Cclick items below to show/hide MODEL ® SEQUENCE ® RESPONSE HORIZON CONFIDENCE
columns
Exponential smoothing (Holt-Winters) date rentals 30 - 95%
© Column roles SEASON HOLIDAYS © TRANSFORM @
auto none none

One series: rentals over date.
= ID COLUMNS

SPLITBY @ ALSO FORECAST ©®
® date @
: rentals

i d © One series casual

® working_day 4 Diagnose | Forecast
registered
@ OTHER

® rentals <
® casual @
® registered © IE
© temperature_C © Choose a response and one or more predictors, then fit.
® humidity_pct © Every coefficient comes back with a confidence interval, and every fit with its residual diagnostics.
© windspeed_kph ©

Figure 54 — A forecast needs a sequence column and a response.

Eleven models are available, from naive baselines through exponential smoothing, ARIMA and
SARIMA to a calendar model with Fourier seasonality and holidays.
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Diagnose before you forecast. It reports what the series actually looks like — trend, seasonality,
stationarity — so you can choose a model on evidence rather than habit.

€5 DataBrowser Q| search features... summary stats

CURRENT DATASET BB Data il Distributions 88 Correlations (@ Missing % Compare [ Tests ¥ Advanced & Cross-domain [~ Modelling

daily_rentals.csv

@ Click items below to show/hide MODEL ® SEQUENCE ® RESPONSE HORIZON CONFIDENCE
columns
Exponential smoothing (Holt-Winters) date rentals 30 95%
© Column roles SEASON HOLIDAYS ©® TRANSFORM ©
auto none none
One series: rentals over date.
~ 1D COLUMNS
SPLITBY @ ALSO FORECAST ©®
® date @
. rentals
King d © One series casual
O TSGRy 8 4~ Diagnose Forecast
registered
@ OTHER
O merEls © Series diagnosis — rentals Points 731 Season 7  Frequency D
© casual °  Augmented Dickey-Fuller p = 0.3427. A unit root cannot be ruled out, which usually means the level wanders and the model should difference it first.
+ Seasonal strength 0.12 at a period of 7. Above about 0.6 the cycle is the dominant feature; near zero there is no cycle at that period.
® registered ©
) emrer e © Autocorrelation — how much each lag repeats b 3% D Partial autocorrelation — each lag, the nearer ones removed b 3% D
. 14 e — 1. —
® humidity_pct ©
. s .
® windspeed_kph o 0.8 [ ISP
11l ]tscertres s e
£ 66 T . L 0.6
§ 0.4 g 0.4
8 S
6.2
0.2
° °
ot~ ..
o -LI I = = = o AT T T LT .
.
t T T T T 1 1 T T f T 1 T
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Lag Lag

CTI dnnnmnacitian

Figure 55 — What the series looks like before a model is chosen.

5 Data Browser Q  search features... B summarystats (G

CURRENT DATASET BB Data «f Distributions &8 Correlations (@ Missing <% Compare [ Tests 3 Advanced % Cross-domain |~ Modelling

daily_tentals.csv

731 rows 11 cols Fit Predict Cluster Curve Calibrate Compare

@ Click items below to show/hide MODEL ® SEQUENCE ® RESPONSE HORIZON CONFIDENCE
columns
Exponential smoothing (Holt-Winters) date rentals 30 95%
© Column roles SEASON HOLIDAYS © TRANSFORM @
auto none none
One series: rentals over date.
= 1D COLUMNS
SPLITBY @ ALSO FORECAST ®
® date @
. rentals
iy ] © One series casual
@ working_day 4~ Diagnose Forecast
registered
@ OTHER
® rentals © i ing (Holt-Wi —rentals Points 731 Horizon 30 Season 7  MAE 1089.930  MASE 1.493  Coverage 1.000
« Against seasonal naive, this model is better on backtest: MAE 1090 versus 1537 (29% better).
® casual @
® registered @ Forecast — rentals b 3% D
, -
® temperature_C © |
95% interval 1
- '
® humidity_pct © 10000 | — observed 1
'
@ windspeed_kph © — forecast !
'
Vv '
5000 1
'
'
0
-5000 -1
f t t t t t 1 d t
& o P v N4 N 2 P

Figure 56 — Thirty days ahead, with a 95% interval.
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fal hing (Holt —rentals Points 731 Horizon 30 Season 7 MAE 1089.930  MASE 1.493  Coverage 1.000

* Against seasonal naive, this model is better on backtest: MAE 1090 versus 1537 (29% better).

Forecast — rentals b Q%O

95% interval
10000 - — observed

— forecast

wl

rentals

5000

Figure 57 — The backtest behind the forecast.

The number to read is MASE — mean absolute scaled error. Below 1 means the model beats a
seasonal naive forecast; at or above 1 means it does not, and you should use the naive one. Here
the model is 29% better than seasonal naive on backtest, which earns it.

AN INTERVAL THAT GOES NEGATIVE ON A COUNT IS TELLING YOU SOMETHING

Prediction intervals are computed on the scale you fitted on. If the lower bound of a count forecast falls
below zero, either the horizon is too long for the data, or the response wants a log transform first.

Comparing models

£ Data Browser Q  search features... ® summaryStats  ©
CURRENT DATASET BP Data al Distributions 82 Correlations (@ Missing & Compare [ Tests ¥ Advanced & Cross-domain [~ Modelling
/A 1WARNING X
Fit Predict Cluster Curve Calibrate Forecast
£ 360 rows from 120 distinct Subject
RANK BY

3 rows per Subject. A test across all

rows treats repeated measurements as
AIC = Compare
independent and reports a p-value 2 fits this session

smaller than the data supports.

Model Response n AIC R?
multimodal_cohort.csv
360 rows 35 cols i . X
Mixed effects, random intercept per Subject Blood CRP (mg/L) 305 = = X
@ Click items below to show/hide
columns
Multiple linear regression Blood CRP (mg/L) 305 1238.0 0.007 X
© Column roles
Random forest — Blood CRP (mg/L) (leave-one-group-out) Rows 305  Units 120  CVR’ -0.243  in-sample 0.850  RMSE 2.033
= 1D COLUMNS -0.243 [-0.464, -0.136]
® Subject ©
In-sample R? is 0.850 against a cross-validated -0.243. The gap of 1.09 is the model memorising rows it has already seen. The cross-validated figure is the one that means anything.
® visit ©
® DateTime © Cross-validation holds out one Subject at a time, 5o the score is what this model achieves on a Subject it has never seen. There are 120 of them, which is the effective sample size for everything reported here — not
the 305 rows.
® EEG

« Reis -0.243 with a 95% interval of [-0.464, -0.136], entirely below zero. This model predicts worse than simply guessing the mean of the response — it is not a weak model, it is a harmful one.

® EEG_Alpha_Power_uV2 © + Anew sample’s prediction carries an interval of +3.711, built from the held-out errors without assuming a distribution. On this data it covered 95.4% of observations against a 95% target.
® EEG_Theta_Poner_uv2 ©
Permutation importance Observed vs predicted (held out)
® EEG_Beta_Power_uV2 @ . N "
Permutation importance — drop in R? when the predictor is shuffled : Observed vs predicted — Blood CRP (mg/L) cross-validated R? = -0.243 [-0.464, -0.136]

@ EEG_Theta_Beta_Ratio © ! 2

steep exsiciency 9 | [ - - ideal1:1
® EEG_Peak_Alpha_Freq Hz © i e
® EEG_Frontal Asymmetry © h 15 L
® ERP_P300_Amplitude_uV @ 1 Phd

Figure 58 — Every model fitted this session, ranked side by side.

Each fit is added to a registry as you run it. Compare ranks them by AIC, BIC, adjusted R?, R? or
RMSE.

Version 1.0 - August 2026 Page 46 of 57



S) NOVASYNE Analytics Discovery Workbench - User Guide

ONLY COMPARE MODELS OF THE SAME RESPONSE ON THE SAME ROWS

AIC across different responses, or different row counts, is not a comparison. The table shows n for each
row so you can check before you rank.
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Writing it up

Analytics Discovery Workbench - User Guide

Analysis history

Every analysis is recorded as you run it, with its parameters.

= ID COLUMNS

® subject ©
® Visit @
® DateTime ©
® EEG

® EEG_Alpha_Power_uV2 ©
® EEG_Theta_Power_uV2 ©
® EEG_Beta_Power_uv2 ©
® EEG_Theta_Beta_Ratio ©
® EEG_Peak_Alpha_Freq_Hz ©
® EEG_Frontal_Asynmetry — ©
® ERP_P300_Amplitude_uwV ~ ©

5 Data Browser Q search features... @ summarystats (@
CURRENT DATASET BB Data «f Distributions &8 Correlations (@ Missing <% Compare [ Tests #¥ Advanced &% Cross-domain |~ Modellil
A 1WARNING X
4 360 rows from 120 distinct Subject
RANK BY
3 rows per Subject. A test across all
rows treats repeated measurements as
. AIC Compare
independent and reports a p-value DI eesion
smaller than the data supports.
Model Response n AIC R
multimodal_cohort.csv
360 rows 35 cols . X
Mixed effects, random intercept per Subject Blood CRP (mg/L) 305 - - X
@ Click items below to show/hide
columns
Multiple linear regression Blood CRP (mg/L) 305 1238.0 0.007 X
© Column roles
Random forest — Blood CRP (mg/L) (leave-one-group-out) Rows 305  Units 120  CVR* -0.243  in-sample 0.850  RMSE 2.033

-0.243 [-0.464,-0.136]

In-sample R is 0.850 against a cross-validated -0.243. The gap of 1.09 is the model memorising rows it has already seen. The cross-validated figure is the

one that means anything.

Cross-validation holds out one Subject at a time, so the score is what this model achieves on a Subject it has never seen. There are 120 of them, which is the

effective sample size for everything reported here — not the 305 rows.

« R?is-0.243 with a 95% interval of [-0.464, -0.136], entirely below zero. This model predicts worse than simply guessing the mean of the response — it is not a
weak model, itis a harmful one.

« Anew sample’s prediction carries an interval of £3.711, built from the held-out errors without assuming a distribution. On this data it covered 95.4% of
observations against a 95% target.

Observed vs predicted (held out)
Observed vs predicted — Blood CRP (mg/L) cross-validated R = -

Permutation importance

Permutation importance — drop in R? when

Sleep Efficiency

= = ideal 1:1

Figure 59 — The analysis history, in the order things were run.
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(& Analysis History

Generate Methods section

Writes a journal-ready Methods section from the

steps below.

© Cross-validated model

Randon forest for Blood_CRP_mgl
learner: Random forest,
response: Blood_CRP_mgL,
predictors: Age_years,
Cortisol_Serum_AM_nmolL,
HRV_RMSSD_nms,
Sleep_Efficiency_Pct +1 more,
task: regression, folds: leave-
one-group-out, units: 120, n:
305,
metrics: 4 fields,

grouped_by: Subject,

grouping_note: Cross-validation
holds out one Subject at a time,
so the score is what this model
achieves..

@ Clustering

k-means with 3 clusters
k: 3, features: 5, silhouette:
0.17

@ Model fit

Mixed effects, random intercept
per Subject for Blood_CRP_mglL
model: Mixed effects, random
intercept per Subject, response:
Blood_CRP_mgL, predictors:
Age_years, HRV_RMSSD_ms,
Sleep_Efficiency_Pct,
interactions: no, random_group:
Subject, weights: 1/x, n: 305,
level: 0.95, metrics: 2 fields,
terms: 4 items

©® Model fit

Multiple linear regression for
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(& Analysis History £,
[® Generate Methods section

Writes a journal-ready Methods section from the
steps below.

(3 Cross-validated model just now
Random forest for Blood_CRP_mgL

learner: Random forest,
response: Blood_CRP_mgL,
predictors: Age_years,
Cortisol_Serum_AM_nmolL,
HRV_RMSSD_ms,
Sleep_Efficiency_Pct +1 more,
task: regression, folds: leave-
one-group-out, units: 120, n:
305, grouped_by: Subject,
metrics: 4 fields,
grouping_note: Cross-validation
holds out one Subject at a time,
so the score is what this model
achieves..

® Clustering just now
k-means with 3 clusters

k: 3, features: 5, silhouette:
0.17

@ Model fit just now
Mixed effects, random intercept
per Subject for Blood_CRP_mgL
model: Mixed effects, random
intercept per Subject, response:
Blood_CRP_mgL, predictors:
Age_years, HRV_RMSSD_ms,
Sleep_Efficiency_Pct,
interactions: no, random_group:
Subject, weights: 1/x, n: 305,
level: 0.95, metrics: 2 fields,
terms: 4 items

(3 Model fit just now

Multiple linear regression for

Figure 60 — Each entry records what was run
and with which settings.

Open it with the clock icon in the toolbar. You can download the history as a record of the session,
or clear it.

This is what makes a session reproducible, and it is what the Methods writer reads.
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The Methods section

@ Methods section

® Written from the 25 recorded steps in this session, by claude. Nothing outside the history was used — check it against what you actually ran before submitting.

Methods
Data

Asingle table, multimodal_cohort.csv, was imported, comprising 360 rows and 35 columns. Columns were assigned roles at import: subject as identifier, Arm as group,

visit and DateTime as time variables, Age_years and Sex as covariates, and the ining 29 columns as 3 spanned blood markers
(Blood_CRP_mgL, Blood_IL6_pgnL, Blood_TNFa_pgnL, Blood_HbAlc_pct, Blood_Glucose_mmoll, Blood_Ferritin_ngmL, Cortisol Serum AM_nmoll,

Cortisol_Saliva AM_nmolL, Cortisol_Saliva PM_nmoll, Cortisol AM_PM_Ratio), heart-rate variability (HRV_RMSSD_ms, HRV_SDNN_ms, HRV_LF_HF_Ratio), cardiac
(HR_Mean_BPM), wearable-derived measures (EDA_Tonic_SCL_uS, EDA_SCR_Count, TEMP_Mean_C, Sleep_Efficiency Pct,Sleep WASO_Min, Activity Steps), EEG and ERP
measures (EEG_Alpha_Power_uv2, EEG_Theta Power_uV2, EEG Beta Power_uv2, EEG_Theta Beta Ratio, EEG_Peak_Alpha Freq_Hz, EEG_Frontal Asymmetry,
ERP_P300_Amplitude uV, ERP_P300_Latency ms), and the PSS16_Score scale. Units were recorded as given in the source file.

The data were repeated-measures: the 360 rows came from 120 distinct values of subject, 3 rows per Subject (maximum 3), with visit and bateTime as time columns. The
workbench flagged that any test run across all rows treats repeated measurements as independent observations and therefore reports a p-value smaller than the data
supports; the recommended remedies were to filter to one visit, aggregate to one row per subject, or fit a random intercept per subject. This caveat applies to several of
the analyses described below, as noted.

Missing data were examined but not modified: a missing-data analysis was run twice, once as a heatmap and once as a summary, both at a threshold of 0. No imputation was
performed. Analyses using complete cases across all 30 features (e.g. the correlation matrices) were based on 254 rows; the regression models were fitted on 305 rows.

Preprocessing

Z-score normalisation was applied to 30 features. No other transformation, filtering or outlier handling was recorded.

Statistical analysis

Summary statistics were generated for 30 features. Exploratory graphics comprised a column chart of the mean of 8lood_CRP_mgL by Arm (3 groups), a box plot of

Blood_CRP_mgL by Arm, and distribution plots for Blood_crP_mgL (histogram ungrouped, violin grouped by Arm, and a Q—Q plot ungrouped).

5886 characters () Copy Markdown Close

Figure 61— A journal-ready Methods section, written from the recorded steps.

Generate Methods section turns the history into prose: what the data was, how it was
preprocessed, which tests were run with which policies, and which models were fitted. Copy it as
Markdown with the button at the bottom.

® Written from the 25 recorded steps in this session, by claude. Nothing outside the history was used — check it against what you actually ran before submitting.

Figure 62 — The provenance line states how many steps were used and by which
model.

CHECK IT BEFORE YOU SUBMIT IT

The Methods writer uses nothing outside the recorded history — it cannot describe a step you did not
run in the workbench, and it will not invent one. It can still misdescribe what you meant. Read it against
what you actually did.

Where a table arrived from the EEG or Wearable Workbench, the preprocessing done there is in the
history too, tagged with the table and the workbench it came from. The provenance therefore does
not stop at this application's front door: a filter applied to the signal before the measures were
derived is part of the record.
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The Al research assistant

Al Asslistant

Ask me about your analysis results

Ask about results...

B -

& 0documents | Manage

Figure 63 — The assistant, before a question is asked.

The assistant answers questions about the dataset you have loaded, grounded in the numbers it
has been given rather than in general knowledge.

Al Assistant

. Inisis y y only. 1T Is not a clinical, diagnostic,
prognostic or treatment-related interpretation, and no individual record is characterized.

6. Confidence Level

Low.

Justification: (a) the specific question — arm separation at Week 12 — is. because the
required grouping and time variables are absent; (b) statistics cover under 30% of both rows and columns;
(c) no inferential statistics were supplied, so only descriptive statements are permissible; (d) retrieval
returned no literature, removing all evidentiary support for domain interpretation. Confidence is moderate-
to-high only for the narrow structural claim that the dataset as described lacks the columns needed to
compare arms over time.

What would raise confidence: the full schema for all 35 columns (to locate any allocation and visit fields),
row-complete statistics with dispersion and quantiles, assay/batch metadata, a missingness map at the
record level, and a retrieval pass that actually returns domain literature.

Ask about results...
Ask w

€ 0documents | Manage

Figure 64 — An answer grounded in the loaded dataset.
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Itis at its best on questions of the form what does this show, and what does it not establish? You
can also upload your own literature and have retrieval draw on it.

IT IS AN ASSISTANT, NOT AN AUTHOR

Ask it about the data you have loaded. Treat anything it says about the wider literature the way you
would treat a colleague's recollection — as a pointer to check, not a citation.
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Appendix A — Control reference

The rail and toolbar

Control Effect
Import Opens the import dialog
Al Assistant Opens the assistant; disabled until data is loaded
About Version and build information
Clear Session Discards the data and the analysis history
Search features Filters the column list
Summary Stats Descriptive statistics for every column
History (clock) Opens the analysis history sidebar
Data
Control Effect
Group By The categorical column to group by; clear it for distribution plots
Value The measurement to summarise
Summarise Mean, median, sum, count, min, max
Plot Type Column, bar, line, histogram, box
Distributions
Control Effect
Select Feature The measurement to plot
Plot Type Histogram, box, violin, Q-Q
Group By Splits the plot by a factor
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Correlations

Control Effect

Correlation Method Pearson, Spearman, Kendall

Filter By Category Restrict to one domain

Min |r| Hide weaker associations
Missing

Control Effect

View Type Pattern heatmap, counts by feature, summary table

Threshold (%) Hide columns below this level of missingness
Compare

Control Effect

Select Feature The measurement to compare

Group By The factor defining the groups

Plot Type Box, violin, group means with 95% CI
Tests

Control Effect

Feature The measurement to test

Test Type t-test, paired t-test, Mann-Whitney, Wilcoxon, ANOVA, Kruskal-Wallis

Group By The factor defining the groups

Correction None, Bonferroni, FDR, Holm

Repeated measures All rows, average per unit, one timepoint

Adjust for (ANCOVA) Covariates to adjust the comparison for

Batch: Category Filter Restrict the screen to one domain
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Advanced
Mode Needs Reports
PCA Numeric columns Components, explained variance, loadings
Spectral A sequence and a sampling rate Dominant periods
Changepoints A sequence and a threshold Where the level shifts
Longitudinal A variable, a time column, optionally a group Trajectories, mean change, slope

Cross-domain

Mode Effect

Cross-domain Correlation network across domains

Normalize Z-score, min-max or robust scaling

Composite Combines a domain into one index by mean, weighted sum or PC1
Modelling

Bench Fits

Fit Twelve model families, from linear to mixed effects

Predict Seven cross-validated learners, with optional fold grouping

Cluster k-means, with a silhouette score

Curve 21 named nonlinear curves, with baseline and window

Calibrate Calibration curve, linear range, LOD/LOQ, back-calculation

Forecast Eleven forecasting models, with backtest and diagnosis

Compare Ranks the session's fits by AIC, BIC, adjusted R?, R? or RMSE
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Appendix B— What the workbench refuses to do

The workbench declines analyses that its data cannot support, and says why. A refusal is working
as designed. These are the ones you are most likely to meet.

A two-sample test against three or more groups. An independent t-test or Mann-Whitney
compares exactly two groups. Use ANOVA or Kruskal-Wallis. Every refused measurement is listed
with its reason and excluded from the multiple-testing family.

A calibration curve with fewer than four standards, or fewer than three distinct levels. A slope
through two levels is a line through two points.

A calibration whose top levels bend the line. Not refused, but restricted: the fit is confined to the
linear range and the message says how many levels were dropped.

A back-calculated concentration below the LOQ. Reported as < L0Q rather than as a number.

A test across repeated measures. Not refused, but warned about at import and again on every
result, with the three policies offered inline.

A grouping column with too many levels. Grouping by something with hundreds of values
produces a chart no one can read. Identifier columns are still offered where they belong — as a
random-effects group, and as a cross-validation fold grouping.

A model whose parameters are not identified. The fit returns, and the confidence intervals will be
enormous. That is the refusal.
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Appendix C — Datasets in this guide

Dataset Where it came from

multimodal cohort.csv Synthetic, shipped with the workbench in SampleData/ . 120 subjects x 3
visits x 3 arms. Effects are planted in three tiers — strong, underpowered,
and null — so that a correct analysis and an over-eager one give visibly
different answers.

dpv_voltammograms long.csv  Differential-pulse voltammograms, shipped in SampleData/ . Nine
conditions across three pH values.

calibration standards.csv A synthetic ELISA-style standard curve created for this guide: nine levels in
triplicate, 0.5-200 ng/mL, with detector saturation above 20 ng/mL.

daily rentals.csv Two years of daily counts with weekly seasonality and weather covariates,
shipped in SampleData/open/ .

None of these are patient data. If you reuse the open datasets beyond testing, check their licence
and attribution requirements first.
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