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Visualization in the analytics workflow

Verifies Ideas: Transforms raw Compares Segments: Reveals
EDA summaries into testable structural differences in the data.
visual hypotheses.

EDA
(Exploratory Data Analysis)

Audience Persuasion
(e.g., Progress Report 4)

Visualization

Presents Evidence: Translates
data into compelling proof for
the target audience.
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Visualization in the analytics workflow

Exploratory

Find hidden patterns, trends,

Explanatory

Answer a specific question,

PITary on! anomalies. deliver a core message.

Target External Stakeholders /

Audience The'Analyst ['Sell Decision Makers.

ghase " Early / EDA Phase. Final / Communication Phase.
rocess

Level of Detail

High / Exhaustive / Granular.

Distilled / Highly Curated.
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Visualization in the analytics workflow

The Cognitive Match

The core principle of data communication is matching your analytical question to the
correct chart architecture. Misalignment creates distortion.

Trend /\7‘ altll Comparison

analytical question?

What is your == . HH Composition

Relationship /\ Distribution
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Visualization in the analytics workflow

Trend

T

Time (Continuous)

Tracks variables over a continuous
sequence.

Example: Tracking sales revenue month-over-month.

Comparison

T

1 I 1

Categories (Discrete)

Evaluates magnitude across

independent groups.

Example: Comparing total sales performance across

geographical regions.
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Visualization in the analytics workflow

Composition sl

Part-to-Whole Constraint Graphic

S

Clear Constraint (Scientifically Valid) Cognitive Clutter (Invalid)
Use only when categories are strictly limited The human eye cannot accurately judge angles
and showing a part of the whole. and areas of numerous small segments.
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Visualization in the analytics workflow

Distribution

® «—— Qutliers
e

Dispersion L

Histogram Box Plot

Reveals the spread, central tendency,
and anomalies within a single variable.

Relationship

Scatter Plot

Examines the correlation between two
continuous variables.

Example: Plotting the relationship between
discount rates and total profit.
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Visualization in the analytics workflow

The Heatmap Mechanism

Raw Data Grid Heatmap Visualization

12 | 87 34| 21|99 12 YA 34 21m
45|18 | 76 | 52 | 23 45 | 18 52 | 23
61|09 |88 |14 |55 61 09 KN 14 |55
39|72 |28 67|41 39 |72 28|67 | 41
05|93|19 | 82|33

Conditional
Formatting

Matrix Views & Heatmaps: When a data grid is too complex for discrete charts, apply
conditional formatting. This leverages human pre-attentive processing to instantly
highlight data ‘hotspots’ and hidden intersections.
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Visualization in the analytics workflow

Honest Encoding: The Baseline Mandate

VIOLATION

Distortion: Truncated Baseline

Exaggerates minor variances.

100

INTEGRITY

Scientific Integrity: Zero Baseline

Bar and Column charts must always begin
at zero to ensure column length accurately

reflects data proportionality.
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Visualization in the analytics workflow

The Student Practice Orientation: A 3-Step Protocol

3-Step Decision Flowchart

Step 1: Define Step 2: Select Step 3: Execute
Objective Methodology with Integrity
(The Anchor) (The Match) (The Polish)
Am | exploring for myself or Map the cognitive question Apply clean, summarized data
explaining to an audience? (Trend, Comparison, Distribution, (from Weeks 5-6). Enforce Zero
What specific question am | etc.) to the appropriate Baselines. Strip away chart junk to
answering? structural chart family. maximize signal-to-noise ratio.
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Multivariate Visualization

Real-world questions demand multiple
dimensions of data.

Single Variable Analysis Multivariate Analysis

\ J \ J
! I

Basic metrics fail to capture intersecting realities. Allows simultaneous analysis of multiple dimensions
to find complex relationships

How does Profit change by Region AND by Category?
Does the relationship between Discount and Profit differ by Customer Segment?
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Multivariate Visualization

The analytical challenge is balancing detail with clarity.

WV

= f

Information Overload Pattern Recognition

The Risk: As dimensions increase, visual
cognitive load grows exponentially.

The Objective: Presenting more than one data
dimension concurrently without sacrificing

immediate interpretability.

Trong-Nghia Nguyen

DA



Multivariate Visualization

Heatmaps reveal density and structure
within complex grids.

12 el 215

55 320 19 782 | 110 55 EE

%

90 54 631 23 408 90 54 631 23

435 12 890 | 215 67 67

19 pgram 110

408

125 33 /6 980 45 125 33 76 980 45
Hot Spots: Immediate Cold Spots: Instant
visual recognition of high identification of low values
values. or absence of data.

Research Application: Mapping event density over time or visualizing correlation matrices between patient vital signs.
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Multivariate Visualization

Scatter plots quantify relationships between
continuous variables.

y = -2.45x + 14.2 R? Value: Quantifies exactly
@ 2 <—— how much variance in one
< R*=0.84 variable is explained by the
® other.

Trendline (Regression):
Indicates the direction of the
00 relationship—whether directly or
inversely proportional.

Profit

Discount

Medical Application: Tracing the exact correlation between administered medication dosage and patient reaction times.
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Multivariate Visualization

Box plots provide a scientific standard for comparing

distributions.
9] . : -
° Outliers / Anomalies: Critical for
° Exploratory Data Analysis (EDA).

_— — Maximum (excluding outliers)

Q3 (75t Percentile)

Median (50t Percentile)

Q1 (25 Percentile)

—_— Minimum (excluding outliers)

Enables side-by-side comparative analysis of distinct segments (e.g., Heart rate variance in Group A vs. Group B)
while instantly exposing anomalies that other charts obscure.
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Multivariate Visualization

Selecting the optimal visualization depends on data
structure and analytical goals.

Chart Type Primary Goal Ideal Data Structure Key Strength
TR |dentify Density & Categorical x Handles complex grid
P Patterns Categorical structures effortlessly.
Find Relationships & Quantitative x The undisputed
AT Correlation Quantitative CUAMpIBT-IOr
il continuous variables.
Distributions & ategorical x spotting anomalies in
Box Plot Outliers Quantitative Epror?tory Data
Analysis.
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Multivariate Visualization

Executing multivariate visualizations requires
mapping theory to software tools.

— 'R Heatmap

o b= A

. Microsoft Excel Y Scatter Plot
Engine 7o *

Raw Multi-Dimensional Data
—_— é Box Plot

v

Transitioning from statistical theory to practical application. The following methodologies provide a standardized,
step-by-step handbook for generating academic-grade visualizations natively within Excel.
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Multivariate Visualization

Generating Heatmaps from dense data grids
grids in Microsoft Excel.

1 2 3
[ | L_J _Jaxs-%s8
=] New Rule...
& =
(7 Clear Rules...
S 5/ Filters (0 Columns (-] Manage Rules...
e | Category Color Scales > ‘ [:I ﬂ
z l é More Rule > | : g
£ Rows 3 Values 1= S
IRegion % [SumofSal%J ‘ 5 E
e
Build PivotTable: Assign Region to Highlight numeric range -> Home Instant visual density grid.
Rows, Category to Columns, and tab -> Conditional Formatting ->
Sum of Sales to Values. Color Scales.
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Multivariate Visualization

Generating Scatter Plots with statistical
trendlines in Excel.

1 2 3
Insert T
Discount | Profit = — 2
15 65 (i === ! \PJ olln o -
— — . { L i
10 99
15 151 ‘ A 5 'Scatter 7 ©
a| 208 o] i | Soq 2 %
E 100 103 . r— | =
38 500 ® Add Trendline
| 28 234 ®
40 906 ‘ - ——
Select two corresponding Navigate to Insert tab -> Select Right-click data point -> Add
quantitative columns (e.g., Scatter icon. Trendline -> Check “Display
Discount and Profit). Equation on chart”.
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Multivariate Visualization

Generating Box Plots for categorical distribution
distribution analysis in Excel.

A C Home Insert Page lLayout Formulas Data Review
Category Data %
Group 1 25 []l][] V.
Group 2 32
Group 1 20
Group 3 40 ¢$°

I3

Select one categorical column and its corresponding Navigate to Insert tab -> Statistical Chart dropdown ->
numeric column simultaneously. Select Box and Whisker.

Pro-tip: Excel will automatically calculate Q1, Median, Q3, and plot outliers based on statistical standard deviations.
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Multivariate Visualization

Three distinct tools for uncovering multidimensional patterns.

Translates complex categorical grids Defines and quantifies the exact Provides the scientific standard for
into instant visual density maps correlation and directional trend comparative distribution analysis
using conditional color scaling. between two continuous variables. and immediate anomaly detection.
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Design principles & common mistakes

| Maximizing Signal by
Minimizing Cognitive Load

[Raw Data] [Chart Junk] [Pure Signal]

N :
\\ / S0 45.1

Heavy gridlines,

e 3D effects, —
redgy ant Ia@ls.
rd N

Cognitive load increases exponentially with each added data dimension. The ultimate goal of visualization is to balance
necessary detail with absolute clarity.
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Design principles & common mistakes

Honest Encoding and Pre-Attentive Processing
The Search

A

—OOO=NNOWO S

NWOWOORLOI==0NN

Requires conscious cognitive effort to process.

DOINWOONLO =

NN=00WANOOTO
CQOONPANOOOOTI—=W

O=HhO0OTO~NWOHON

NWOOOOTI=ONRPO
ODO~NOOOALANNON

-
D

A~NORLNOWOI=-=NO

OALANOUOI=2~NOOW

B The Instant Recognition

9

L Color hotspots leverage pre-attentive processing,
directing the eye instantly without required explanation.
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Design principles & common mistakes

Diagnostic Teardown: The Pie Chart Trap

A B
Cat. 20: 1. 7% Category 1 125%
Cat. 19: 1 9% TR / Category 1: 12.5% Catogory 2
Cat. 18: 2. 196 Category 3
Cat. 17: 23% _ Cat. 4:6.2%
Cat. 16: 2. 5% - Cat.2:9% Cat. 5:5.9%
Cat. 16: 2. 5% Cat. 6:5.1%
Cat. 15: 2.7% Cat.7:4.7%
Cat. 14: 2.9% Cat. 8:4.5%
— Cat. 3: 7.8% ;
Cat. 13:3.1% — Cat. 9:4.2%
Cat. 10: 3.8%
Cat. 12:3.3% — Cat. 11:3.6%
— Cat. 4:6.2% Cat. 12: 3.3%
Cat. 11:36% — Cat. 13:3.1%
Cat. 14: 2.8%
Cat. 11:3.6% o B Cat. 5:5.9% Cat. 15: 2.7%
w4 Cat. 16:2.5%
: 3. N 3
G Cat.6:5.1% Cat. 17:2.3%
Cat. 9: 4.2% { \ N Cat.7:4.7% Cat. 18:2.1%
Cat. 8: 4.5% Cat. 8:4.5% Cat. 20:1.7%
Clinical Callout Clinical Callout
Cognitive Clutter: The human eye cannot accurately judge angles and areas across Clear Constraint: Limit pie charts exclusively to simple 'part-to-whole' relationships
multiple micro-segments. with minimal categories. Use sorted bar charts for multi-category ranking.
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Design principles & common mistakes

Diagnostic Teardown: The Medical Distortion
Scenario: Comparing heart rates of Group A (82 bpm) vs. Group B (90 bpm).

90 — 100
88 —— 80
86 ——= 60
84 — 40
82 —— T —= 20
80 0
Group A Group B Group A Group B
Clinical Callout Clinical Callout
Truncated Baseline: Exaggerates minor variances. Visually Zero Baseline Mandate: Bar and column charts must always
implies a 500% difference, violating scientific integrity. anchor at zero to ensure column length accurately reflects true
data proportions.
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Design principles & common mistakes

Diagnostic Teardown: Information Overload

al
RN

Clinical Callout
Information Overload: Multiple overlapping trends destroy
individual pattern recognition.

Clinical Callout
Isolate the Signal: Use ‘Small Multiples' grids or spatial
Heatmaps to separate dimensions and restore clarity.
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Dashboards in Excel

Dashboards are real-time, explanatory decision-making tools.

Dashboards provide a comprehensive view of system health to support rapid decision-making for external
stakeholders or management. They allow users to filter and drill down into data without altering the

underlying spreadsheet structure.

The Old Paradigm The New Paradigm

. o Active Users Sales Growth System Status
o) A 5234 ||~ +156% || O stable [[[— CoreKPls
i u ly R Trend

iy ||| Region .‘; m

o [I[C—I||| -

] Product Category %00

G =
Category Distribution Market Share
a e Gl
l
Interactive Filters Explanatory Visualizations
Trong-Nghia Nguyen
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Dashboards in Excel

Sustainable dashboards strictly separate
data, logic, and display.

The 3-Layer Isometric Stack

L3. Interface: Pivot Charts and
Slicers communicating with
the user.

L2. Analysis: Pivot Tables acting
as calculation engines for
multivariate summaries.

L1. Raw Data: Cleaned, flat
tables.
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Dashboards in Excel

The 5-Step Process maps directly
to the underlying engine.

D=

< Step 3: Step 4: s e

a >| Create Visual [——>| Establish — ﬁ\t&p;fg.cZefme
g Components. Interactivity. '

O Step 2: Build

S >| Calculation

— Engine.

= Step 1: Prepare

=< Dynamic Data.
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Dashboards in Excel

Step 1: Convert raw data into dynamic flat tables

Table Design +

Using Table Format ensures
that when new data is
added, all connected

Static Range Dynamic Flat Table
dashboard charts update g y
automatically without
requiring the user to reselect
data ranges.
X : ¥

C)
‘-

[eaag il
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Dashboards in Excel

Step 2: Isolate calculations by assigning one Pivot Table per
analytical question.

Action: Insert -> PivotTable.

Rule: Keep calculation engines on a separate, dedicated sheet. This ensures the main dashboard
interface remains uncluttered and functionally distinct.

v

Revenue over time?

v

Profit by region?

———— > Product breakdown?

Analysis

DA Trong-Nghia Nguyen




Dashboards in Excel

Step 3: Match the visual output directly to the
analytical intent.

The Chart Selection Matrix

Analytical Goal Recommended Chart Visual Structure Excel Action

1. Display temporal ; PivotTable Analyze ->
trends. Line Chart. ‘M Pivot Chart
I|||

2. Compare categorical
sizes.

PivotTable Analyze ->

Bar / Column Chart. Pivot Chart

3. Uncover quantitative B PivotTable Analyze ->
relationships. Scatter Plot. : *.’ Pivot Chart

DA Trong-Nghia Nguyen
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Dashboards in Excel

Step 4: Centralize interactivity by synchronizing Slicer
connections.

Clicking one Slicer button must update the entire dashboard simultaneously. This requires
manually checking the linked Pivot Tables in the Report Connections menu.

The Synchronized Slicer Model

Filter: Region %/

B ..
O Copy
[0

Rename...

Report Connections

Reports... k
Y

Pivot Table 1 [ Pivot Table 2 Pivot Table 3 | Logic Layer
/ " \—/ V \/ v \
‘ Chart A } [ Chart A | ‘ Chart B | ’ Chart B H Chart C ’ ‘ Chart C | Display Layer
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Dashboards in Excel

Step 5: Prioritize visual hierarchy to satisfy the
5-Second Rule

The viewer must understand the primary data trend within 5 seconds. Place the most critical
metrics top-left. Use color functionally rather than decoratively.

®

( )

High-priority kPis: | [NNESME—— T

Total Sales, Growth _— Trend Visuals.

Functional
elements like
color heatmaps.
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Dashboards in Excel

Elegant visual design is the byproduct of
rigorrous data architecture.

A dashboard only fails when the
Step 3:

layers are compromised. A broken - et Step 4:
4 P Visuals Interactivity [~ Step 5:
Refinement

chart is usually a symptom of D’SPL4,,L
fragile data or unlinked logic. Avep

Log, T T
4 Vep T Step 2:

Pivot Engine

474 - T T T T

Step 1:
Dynamic Table
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Survival analysis

The Paradigm Shift: Why Standard Math Fails

Standard Analysis Survival Analysis

Start Event

» Focuses only on IF an event happens (binary). » Focuses on WHEN an event happens (Time-to-Event).
+ Fails when subjects have different follow-up lengths » Perfectly handles variable observation windows and

or incomplete observations. dropouts.
» Calculating a simple arithmetic mean causes severe » Preserves partial data without skewing baseline

bias. metrics.

e 7
- &5 O
Real-World Applications: (=D
Alzheimer's Onset Machinery Failure Customer Churn
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Survival analysis

The Core Obstacle: Data Censoring

Event Occurred (e.g., disease onset,

Patient A ﬁ/ customer churned).
Right-Censored (Lost to Follow-up). Subject dropped out
Patient B q early. We only know they survived at /east this long.

Right-Censored (Study Ended). The study

concluded before the event occurred.
Patient C
0 6 12 18 24 30 36
Time (Months)

Warning: Ignoring censored data discards highly valuable partial information and heavily
skews baseline averages. Survival Analysis mathematics uniquely solve this.
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Survival analysis

Two Pillars of Survival Math

The Survival Function S(t)

S(t) =P(T > 1)

0.8 1
0.6
0.4

0.2

0.0 T T T T — 1

Time t

Definition: The cumulative probability that a subject
will NOT experience the event beyond time t.

DA

The Hazard Function h(t)
h(t)

Time t

Instantaneous Risk Point

Definition: The instantaneous risk. The probability
of the event happening right now, given the subject
has survived up to this exact moment.
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Survival analysis

Anatomy of the Kaplan-Meier Curve

Survival Probability S(t) - s Step Drop = Event Occurred.
Always begins at 1.0 (100%). : The probability falls only
when an actual event is
recorded.
= 0.81 —s |
w
=
S 0.61
©
Q
o Tick Mark = Subject
o .
= 0.41 . ! Censored. Indicates a
2 . x dropout or study end
5 without an event.
? 0.21
0.0 T T T e
0 6 12 18 24 30 36
Time (t)

Time (t) - The duration of observation.
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Survival analysis

Pre-Analysis: Understanding the Cohort

PivotTable: Cohort Stratification Pre-Analysis Protocol
Mean Severit Step 1: Describe cohort distribution

Treatment Arm  Gender Count by Arn): using categorical variables
(Covariates).

Placebo Male 142 7.4
Step 2: Identify highly influential

Placebo Female 138 7.6 covariates (e.g., Treatment vs.
Placebo).

Active Drug Male 150 4.2

. Step 3: Decision Gate: Determine if
Active Drug Female 145 4.1 separate, stratified KM curves are
required for different sub-groups.
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Survival analysis

The Life Table Workflow in Excel

A 4-step framework to manually compute and plot survival geometry.

Intervals The Logic Engine Probabilities Visualization
Group time periods or Use COUNTIFS to Calculate Interval Map the math to a
list exact event categorize At-Risk, Events, Survival and compound custom Scatter Chart
milestones. and Censored subjects. Cumulative Survival. with straight lines.
Use COUNTIFS to Map the math to a
categorize At-Risk, custom Scatter Chart
Events, and Censored with straight lines.
subjects.
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Survival analysis

Step 1 & 2: Intervals and The Logic Engine

A B € D
Events (Status=1) I Censored (Status=0)

1 Time Interval At Risk
1 0-6 Months 500 42 | 12
2 6-12 Months 446 38 15

=COUNTIFS(Status_Range, 1, Time_Range, “>"&Start, Time_Range, “<="&End)

\ ) \ ) \ )
Y | { |
Isolates subjects who Ensures the event Ensures the event
experienced the happened after happened before or exactly
actual event. the interval began. when the interval ended.
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Survival analysis

Step 3: Calculating Probabilities

Step A: Interval Survival (p;) Step B: Cumulative Survival (S(t,))

Cumulative Survival

S(ti1)
Events Interval Survival
=1 - - S t. = S t. X D.
Pi At_risk o x ( |) ( |-1) Pi
Cumulative Survival
S(t,)
The probability of surviving The continuous product of all
only this specific interval. interval factors up to time t.
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Survival analysis

Step 4: Visualizing the Curve in Excel

alll &

_%
Insert Chart Scatter Scatter with
Straight Lines

Axis Data Mapping Protocol
X-Axis (Horizontal) ——> Map to the ‘Time’ column.

Y-Axis (Vertical) —-> Map to the ‘Cumulative
Survival’ column.

Pro-Tip: To create the true ‘Step’ effect mathematically, ensure your life table data includes rows for the exact
moments just before an event occurs.
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Survival analysis

The Analyst’'s Master Checklist

Objective Excel Execution Methodology
Cohort Description Generate PivotTables for categorical variables.

Event & Censored Counting  Deploy =COUNTIFS() with interval bounding logic.

Cumulative Probability Calculate consecutive product of interval factors: S(t;—1) X p;
KM Curve Generation Plot via Scatter with Straight Lines (X = Time, Y = Cumulative
Survival).

Survival Analysis Workbook Complete. Reference this matrix for standard execution.
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Thank you!
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