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1. What Is This Tool?

The Equilibrium Industries Statistical Analysis Tool is a ready-to-use Microsoft Excel template designed to evaluate whether a
structured program or intervention produced a statistically meaningful change in a measured population variable. It is built
around the matched pairs (pre/post) study design, in which each participant serves as their own control by contributing one
measurement before the program and one after.

The tool supports three intervention objectives:

Objective What the Tool Evaluates

Increase Did the program produce a statistically significant upward shift in the measured variable?
Decrease Did the program produce a statistically significant downward shift in the measured variable?
Maintain Did the program successfully hold the measured variable stable — avoiding any statistically

significant change in either direction?

The result is a professionally formatted statistical report that presents the hypothesis test, key statistics, outcome verdict, and
a population distribution chart — all automatically generated from the data you enter. No statistical expertise is required to
operate the tool; the mathematics run entirely behind the scenes.

2. Who Should Use This Tool?

Any individual, team, or organization that measures a variable before and after a structured program or intervention can use
this tool. No statistical software or background is required. Common applications include:

Healthcare & Clinical Settings
» Hospitals and clinics evaluating patient outcomes before and after a treatment protocol.
* Public health programs tracking changes in biometric measures (blood pressure, BMI, cholesterol) across a patient
cohort.
+ Rehabilitation programs measuring functional improvement across a participant group.
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Education & Training
+ Schools and universities measuring learning outcomes before and after a curriculum change.
» Corporate training departments assessing whether a skills program improved assessment scores.
» Coaching and tutoring programs demonstrating measurable progress to clients and funders.

Business & Operations
* Process improvement teams (Lean, Six Sigma) quantifying the impact of a process change on a key metric.
+ Sales and marketing teams evaluating whether a campaign or initiative moved a performance KPI.
* HR departments measuring employee engagement or performance before and after an intervention.

Research & Academic Studies
» Social scientists and behavioral researchers conducting pre/post experimental or quasi-experimental studies.
» Program evaluators producing evidence of impact for grant reporting and stakeholder communication.
» Graduate researchers needing a clean, reproducible statistical output for thesis or publication support.

Nonprofits & Government
«  Community programs demonstrating measurable outcomes to funders, boards, or oversight bodies.
« Government agencies evaluating the effectiveness of policy interventions on a target population.
» Grant recipients producing required statistical evidence of program effectiveness.

3. First-Time Setup & Template Installation

This tool is delivered as a ZIP file containing two items: the Excel Template file (EQ-StatisticsToolTemplate.xltx) and this
Product Installation Guide & Reference Manual (StatTool_ProductGuide_v1.pdf). Follow the steps below to extract the files,
customize your copy, and install the template into Excel so that it is always available as a starting point for new analyses.

Step A — Extract the ZIP File

Locate the downloaded file EQ-StatisticsToolTemplate.zip. Right-click it and select Extract All (Windows) or double-click to
open it (Mac). Extract the contents to a folder of your choice. You will find two files inside: EQ-StatisticsToolTemplate.xltx (the
tool) and StatTool_ProductGuide_v1.pdf (this guide).

Right-click EQ-Statistics ToolTemplate.zip and select Extract All. In the dialog, choose a destination folder and
click Extract. You will see two files: EQ-Statistics ToolTemplate.xltx and StatTool_ProductGuide_v1.pdf.

Double-click EQ-Statistics ToolTemplate.zip to open it in Finder. Drag both files out to a folder of your choice.
You will see two files: EQ-StatisticsToolTemplate.xltx and StatTool ProductGuide_v1.pdf.

Keep both files together in the same folder. The PDF is your reference guide and does not need to be installed.

o Only the .xltx file is installed into Excel in the steps below.
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Step B — Install the Template into Excel

1. Copy or move EQ-StatisticsToolTemplate.xltx to your Excel templates folder:

2. Once the file is in that folder, it will appear automatically in the Personal templates section when you open Excel and
go to File — New.

o Windows: C:\Users\[YourName]\Documents\Custom Office Templates
3. Mac: /Users/[YourName]/Library/Application Support/Microsoft/Office/User Templates/My Templates

4. Windows security tip: if Excel prompts to Enable Content when opening, right-click the .xltx file in Windows Explorer,
select Properties, check Unblock at the bottom, and click OK. This only needs to be done once.
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Step C — Create a New Analysis From the Template

5. In Excel, click File — New.
6. Click Personal (or Custom) to view your saved templates.

7. Double-click the Equilibrium Statistical Analysis Tool template. Excel will open a fresh, unnamed copy — your original
template remains untouched.

8. Complete your analysis using the Data Entry tab as described in Section 4.

9. Save the completed file as a standard Excel Workbook (.xlIsx) with a descriptive name (e.g., Q3 2026 Training
Program Analysis.xlsx). This preserves the template for future use.

workbooks. This ensures the clean template is always available for the next study.

IMPORTANT Never save your completed analysis back over the .xltx template file. Always save finished analyses as .xIsx

Compatibility Notes

* Requires Microsoft Excel 2016 or later (Windows or Mac).

* The tool is not compatible with Google Sheets or LibreOffice Calc — certain statistical functions and sheet protection
features are Excel-specific.

* Macros are not required. The tool uses only standard Excel formulas.

+ The file is optimized for screen display and standard letter-size (8.5” x 11”) printing.

4. How to Use the Tool

Follow these steps in order. All required inputs are on the green Data Entry tab. Do not modify any other tab — all remaining
sheets are protected and calculated automatically.

Enter the Program Title or Description
In cell B7 on the Data Entry tab, type a name or description for your program or intervention. This label will appear on
the final report.

Select the Intervention Objective
In cell B9, use the dropdown menu to select the intended direction of your program: Increase, Decrease, or Maintain.
This selection determines the hypothesis tested and the critical value applied.

Enter the Measured Variable
In cell C9, type the name of the variable being measured (e.g., “Blood Pressure,” “Test Score,” “Defect Rate”). This
label will appear throughout the report.

Enter the Population Count

In cell B11, enter the number of observations in your dataset. This must be a whole number and must exactly match
the number of data rows you enter below.

Select a Confidence Level
In cell D11, use the dropdown to choose your confidence level (e.g., 0.95, 0.99).
If in doubt, 0.95 is the standard minimum for most applied research; 0.99 is appropriate for high-stakes decisions.

Enter Your Data

Starting in row 17, enter or paste your observation data in three columns:
Column A — Observation Name or ID (alphanumeric)

Column B — Pre-program measured value (numeric)

© 2026 Equilibrium Industries | Statistical Analysis Tool | Page 3 of 7



Column C — Post-program measured value (numeric)
Column D — Change (auto-calculated; do not edit)
The tool accepts between 25 and 250,000 rows.

Verify the Row Count

Confirm that the number in B11 matches the number of data rows entered. If a discrepancy exists, a warning will
appear on the Data Entry tab. The report will not be valid until this is resolved.

Review the Report Tab

Once all data is entered and validated, navigate to the Report tab. The full statistical analysis is automatically
generated. No further action is required.

5. How to Read the Report

Protein Supplement Course
STATISTICAL ANALYSIS REPORT  05/19/2026

This report has been prepared to analyze and apply statistical significance to the success or failure of the program in question. This analysis uses a matched pair sample in which values were recorded in both
pre and post periods of the program. The mean change of these pre to post differences is the basis for the evaluation below. (Nofe: Staisical significance does nofequal clinical/scienfific signifcance)

Program Hypotheses:
H, - Research Hypothesis (altemative Hypothesis): TheProgram was successful. Weight increased by a statistically significant level.
Hp - Null Hypothesis: The Program was not successful. Weight decreased or stayed the same.

STATISTICAL TEST INFORMATION AND RESULTS
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Sample Report — generated automatically from the Data Entry tab.

The Report tab is organized into five sections. Each is described below.
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Section A — Program Hypotheses

The report opens with the two competing hypotheses derived automatically from your inputs:

* Ha (Research Hypothesis): The specific outcome the program is designed to achieve (e.g., “The program successfully
increased Test Score by a statistically significant level”).

* HO (Null Hypothesis): The default assumption of no effect — what is accepted as true unless the data provide
sufficient evidence to the contrary.

The goal of the statistical test is to determine whether the data provide enough evidence to reject HO in favor of Ha.

Section B — Statistical Test Information & Results

This section presents the core decision framework side by side:

Value What It Means

Critical T Value The minimum t-statistic threshold that must be exceeded for the program to be declared statistically
significant. Derived from your selected confidence level, degrees of freedom, and hypothesis
direction.

Program T Statistic The t-statistic calculated from your actual data. This is the “score” your program achieved on the

statistical test.
DECISION If the Program T Statistic exceeds the Critical T Value, the null hypothesis is rejected and the program is
RULE declared a success at your chosen confidence level.

Section C — Overall Program Outcome

This section translates the statistical result into plain language:

+ The Outcome Verdict states clearly whether the program made a statistically significant increase, decrease, or
maintained its value — or whether it failed to meet that bar.

* The Accept/Reject statement confirms whether the Research Hypothesis is accepted or the Null Hypothesis is
retained.

+ The Average Change shows the mean difference (post minus pre) per participant.
+ The Needed Change shows the minimum average change required for the program to pass the statistical test.
+ The Beat/Fell Short value shows by how much the program exceeded or fell short of that minimum threshold.

Section D — Detailed Statistical Summary

A reference table providing all underlying statistics for documentation, auditing, or further analysis:

n Sample size — the number of matched pairs analyzed.

d (dbar) Mean difference — the average of all post-minus-pre change values.

sd Standard deviation of the differences — how spread out the individual changes were.
se Standard error (sd + Vn) — the precision of the mean difference estimate.

df Degrees of freedom (n — 1) — used to determine the exact t-distribution shape.

@ Confidence level selected by the user.

a (alpha) Significance level (1 — confidence) — the maximum acceptable false positive rate.
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Section E — Population Distribution Chart

A bell curve chart visualizes the distribution of changes across the population, plotted against the mean difference and
standard deviation of the dataset. The chart provides an intuitive view of how the program’s results are distributed and where
the critical threshold falls relative to the observed data. A narrow, tall curve indicates consistent results across participants; a
wide, flat curve indicates high variability.

6. Statistical Methodolog

The Matched Pairs t-Test

This tool uses a matched pairs (dependent samples) t-test, the industry-standard approach when the same individual or unit
is measured twice — once before and once after an intervention. Rather than comparing two independent groups, the test
analyzes the distribution of the individual differences (post minus pre) across all participants. The mean of those differences
forms the basis of the evaluation.

Why the t-Test — Not the z-Test?

It is a common misconception that large sample sizes require switching from a t-test to a z-test. In practice, the two are not
interchangeable competitors; they are related distributions. As sample size increases, the t-distribution converges
mathematically toward the z-distribution, eventually becoming indistinguishable from it. Because of this relationship:

* The t-test produces valid and accurate results at any sample size — from as few as 25 to as many as 250,000
observations.

* The z-test, by contrast, requires the population standard deviation to be known in advance — a condition rarely met in
real-world program evaluations.

* All major statistical software packages (SPSS, R, SAS, Python’s scipy) default to the t-test for pre/post analysis
regardless of sample size.

This tool follows that same industry convention. Users can proceed with confidence that the t-test applied here is appropriate
for their study, regardless of whether they have 25 participants or 250,000.

One-Tailed vs. Two-Tailed Tests

The direction of the hypothesis determines which critical value is used to judge success or failure:

Objective Test Type & Rationale

Increase One-tailed test. The hypothesis is directional — only an upward shift constitutes success. Using a
one-tailed critical value gives the test full statistical power in that direction.

Decrease One-tailed test. The hypothesis is directional — only a downward shift constitutes success. Same
reasoning as Increase, applied to the opposite direction.

Maintain Two-tailed test. The hypothesis is non-directional — a significant shift in either direction would
represent failure. A two-tailed critical value guards against movement in both directions
simultaneously.

Using a one-tailed test for Increase/Decrease objectives is not only statistically correct, it is also more honest: it
NOTE concentrates the allowable error rate in the direction the program is intended to move, rather than splitting it
unnecessarily across both directions.
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Choosing the Right Confidence Level

Why 95% (0.95) Is the Standard Starting Point

A 95% confidence level means the tool accepts no more than a 5% chance of declaring a program successful when it
actually had no true effect (a Type | error, or false positive). This threshold has been the de facto standard in applied
research and academic publishing for nearly a century, rooted in the work of statistician Ronald Fisher, who argued that a 1-
in-20 false positive risk represents a reasonable balance between rigor and practicality.

For most program evaluations, audits, business decisions, and applied studies, 95% is entirely appropriate. It is the level
used by default in most statistical software, referenced in most published research, and expected by most institutional
reviewers. If you are unsure which level to choose, start here.

When to Use Higher Confidence Levels (0.99, 0.999)

Higher confidence levels reduce the risk of a false positive further, but they raise the bar for what counts as a statistically
significant result — meaning a program must produce a larger, more consistent effect to be declared successful. They are
appropriate when:

+ The consequences of a false positive are severe. In clinical trials, public health interventions, or safety-critical process
changes, incorrectly declaring success could lead to harm. A 99% or higher confidence level provides a stronger
safeguard.

+ The study is exploratory or a model test. When running a pilot program or validating a model before a larger rollout,
using 99% confidence ensures that only genuinely robust effects advance to the next stage. This prevents
organizations from investing heavily in programs that only marginally cleared the 95% bar.

» Regulatory or institutional requirements demand it. Some funding bodies, regulatory agencies, and peer-reviewed
journals in high-stakes fields specify minimum confidence thresholds above 95%.

* Multiple comparisons are being made. When testing several outcomes simultaneously, the cumulative probability of at
least one false positive increases. Using a higher confidence level per test is one way to control for this.

When Lower Confidence Levels May Be Acceptable

In some exploratory, early-stage, or low-stakes contexts, a 90% confidence level (alpha = 0.10) may be acceptable — for
example, when generating hypotheses for future testing rather than drawing firm conclusions. However, this tool’s minimum
offering starts at 95%, which reflects the appropriate floor for any result intended to inform a real decision or be shared with
an external audience.

Confidence Level | Alpha (a) Typical Use Case

95% (0.95) 0.05 Standard applied research, business evaluations, program audits, most academic work.

99% (0.99) 0.01 High-stakes decisions, clinical/health settings, model validation, regulatory submissions.

99.9% (0.999) 0.001 Safet)/t-critical systems, pharmaceutical trials, policy interventions with broad population
impact.

When in doubt, run the analysis at 95% first to understand your result, then re-run at 99% to test robustness. If
GUIDANCE the program passes at 99%, the finding is strong. If it only passes at 95%, the effect is real but modest — a
meaningful distinction for decision-making.
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