SELF-STUDY HANDBOOK * DAY 4

AI IN 7 DAYS

DAY 4 HANDBOOK - SELF-STUDY GUIDE

Major Machine Learning Methods, Forecasting and Evaluation

6 60 6 1

VIDEOS MINUTES REAL-WORLD CASES SELECTION BOARD

qc Pd geraNSles
+ Problem 890 ®&ee5% method family 9w eoic® 8o
+ Clustering ese hidden groups
» Dimensionality Reduction &se Anomaly Detection
« Recommendation, Association Rules, Knowledge Graphs
« Forecasting €3¢0 Causal Questions @96 D%es

« Task-specific evaluation, robustness €5e9 explainability

Day 4 Main Task: real-world cases ecs5es5 €€ Al Problem Selection Board 9w eswed ©8® - Question, Output, Task Type, Method Family,
Validation, Metric, Risk e5&9 Human Review 90 map S8®.
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HOW TO USE THIS HANDBOOK

Day 4 @ main goal & “popular algorithm &1 ea36® 9" 6ed&. Problem dez structure, output, available data, chronology, risk &seo

evaluation need m @52 $8;5 method family &% B56® reasoning map @ 6D @SOS,

o 2]

Question Output
a8 solve @55 eEies - number / category / group / -
cEHWWE? ranking / future value?

Day 4 Learning Outcomes

+ Classification, Regression, Ranking, Clustering, Anomaly Detection,
Recommendation, Association Rules, Forecasting, Optimisation &sep
Causal Inference 6®% S3®

* k-means, Hierarchical Clustering e5¢9 DBSCAN basic idea O
Gﬁiéz@cﬂz&@

* PCA, Autoencoder awareness €529 anomaly score meaning
@25561@@13@

+ Content-Based, Collaborative €29 Hybrid Recommendation 605 S3®
+ Support, Confidence, Lift & Knowledge Graph basics 6836:8®:&®

* Trend, Seasonality, Lag, baselines, ARIMA, Prophet gsed ML forecasting
map 9% OB

« Task-specific evaluation metrics &2 explainability limits 6536;8®H®

o U A W N

© 4]

Method Evidence

task type + method family validation + metric + risk

Today’'s 6 Video Map
1.

Choosing the Correct Method Family

. Clustering and Hidden Groups

. Dimensionality Reduction and Anomaly Detection

. Recommendations, Association Rules and Knowledge Graphs
. Forecasting and Causal Questions

. Evaluation, Explainability and Model Selection

Core rule: Problem - Required Output — Available Data - Task Type — Method Family - Validation — Metric — Risk -~ Human Decision.
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VIDEO 1

Choosing the Correct Method Family

&%® problem wording % @5 §&n® method family &8 6Dme 6DB® O,

Classification

Known category &% predict
D).

Spam / Not Spam, Disease
A/B/C

Recommendation

Userd relevant items suggest
@5 rank D).

Regression

Continuous numerical value
o predict 5.

House price, income,
temperature

Association Rules

Items 920 656D patterns
©eNEHD).

Ranking

Items 6enE® s e
order EH.

Search results

Forecasting

Time order % e»H&® WS

future values estimate 5.

Task, Method Family es&» Algorithm - &®® eccss ezned

Clustering

Labels 28 data ®@ similar
groups e,

Optimisation

Constraints gpE® best
action / allocation &
GENSHN.

Anomaly Detection

Unusual / rare cases
DENOEDD.

Causal Inference

Intervention &2 Ses)
outcome & @S YEne
BDSE) VEDN.

Classification = task type. Supervised Learning = broader learning approach. Random Forest = classification eseen use @SE® 3@ algorithm Bees.

Problem - Output - Task Type — Method Family - Algorithm

Mini Task: Customer Segmentation, Suspicious Transaction, Movie Suggestion, Bread + Milk Pattern, Next Month Sales, Medical Category - ¢® cases
30 method family 9@ match 555,
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VIDEO 2

Clustering and Hidden Groups

Clustering ©cs53e®) labels &8 data & similar observations groups @0 organize 3% Unsupervised Learning task ©ws.

k-means Hierarchical Clustering DBSCAN

k = clusters ®&®. FBS @® point D® cOH® cluster . Density-based clustering.

1. Initial centroids eac®@) €®® clusters e I merge WD, eps = neighbourhood radius

2. Points nearest centroid &0 assign G®EN Dendrogram = merge hierarchy &2 tree min_samples = dense region & 6@
3. Centroids update 25%&) diagram 9=m8S eessld® visual . consider ®3s® @@ minimum nearby
4. Stable 6®® QG; repeat SHEN. points.

Compact, roughly round clusters es€em useful. k

DES caicse Bm.

Scaling matters

Irregular shapes €5¢9 noise points 69@25)3(53555)
useful.

Distance-based clustering ®® feature scales c®%&5 8 result distort 6dx5® 5. Age 18-80 &5e9 Income 50,000-5,000,000 de@ scales HRQc&Ns

income numbers distance &z dominate DEBD OIS,

How to Evaluate Clustering

- Silhouette Score: own cluster &0 fit §® + other clusters &%
separation

+ Stability: sample 9z I c@eS WES similar clusters EEDBOE?

+ Domain Usefulness: business / real-world meaning Sec@¢c?
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Important Caution

Cluster 0, 1, 2 Bcssles) model identifiers 83&. “Cluster 0 = Good
Customers” S@) model @ automatically Scseiee @3, Meaning
&% human interpretation + domain knowledge ®2 Sd&s ®SSH Bw.



VIDEO 3

Dimensionality Reduction and Anomaly Detection

Features 62 Secse data simplify 5® O esep unusual cases signal ®6® .

PCA - Principal Component Analysis

PCA data 9e 9;83e56® variation Secs® directions epgene®e fewer
components &3 represent DSB® @8 WS® method Ow.

PC1 / PC2 original features e»ed. &) original features S&escse
weighted combinations.

Explained Variance: selected components &3 original variation cen&d3
capture 6®D¢ Bcs® indication O.

High explained variance =all important information preserved.

Anomaly Detection Methods

z-score |/ statistical methods Isolation Forest One-Class SVM

Anomaly Score

Model &z observation 9z n&D3S unusual ¢ SeSE) score DS
ces® gODS.

Threshold &) @@ alerts &8, true anomalies &:8¢56 catch 65
50D, HPB false alarmss! D8 DS® 5D,

Threshold &:8 ®e&s alerts ¢&), ®ES real anomalies miss 6&5&
5O,

Autoencoder - Basic Awareness
Input - Encoder - Latent Representation — Decoder — Reconstruction

Neural network &= input & compressed representation 9% map
WEE DD reconstruct ST YEHHDSFHEN.

Dimensionality Reduction &2 Anomaly Detection e5€e) )8 DS
5D,

Autoencoder Reconstruction Error

Very Important

Anomaly score fraud prove @3=5es ;9. o investigation eseen
signal 93 8mG&. Context, original features esed human review
SDEBE.

Mini Task: 2D projection &% far point 92 cren D@ e automatic anomaly Dwwe? - dxedz. & point dewd original features esen context check

DEBD.
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VIDEO 4

Recommendations, Association Rules and Knowledge Graphs

Personalisation, co-occurrence patterns &2 connected relationships ©Sem®m0 @& concepts.

Content-Based Collaborative Filtering Hybrid Recommendation

User preference + item features compare Many userse® interactions en8s G5 Content + collaborative + popularity +

DEBDD. . _ _ context + business rules combine &%
User-Item Matrix: rows = users, columns =

Advantage: new item features S@c&ns) items, cells = rating/click/purchase/watch SRR

recommend @55 DS, time. Cold Start: new user &e} new item OO

Risk: userd BB @8 6éDE De@® items
500D DD GSTOTD ODS.

Recommendation Quality =/ Clicks Only

Relevance Diversity Coverage Novelty

Association Rules
Support: A £52) B 6E® 90 6e56HH proportion.
Confidence: A 8@ cases 3088 BB eeSem® proportion.

Lift: A BQS0® B 65658 rate O Be@ normal rate &0 DD
DS cdBede?

Association 5/ Causation.
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history @&) problem .

Fairness Serendipity User Control

Knowledge Graph

Entities / Nodes e Relationships / Edges graph structure &o 6@es
represent DGR,

Example: Course - teaches — Topic — requires - Skill.

Search, recommendation, fraud networks, question answering €39
reasoning support &&e useful.



VIDEO 5

Forecasting and Causal Questions

Forecasting future value estimate 225%&>. Causal inference intervention effect 9w o).

Time Series Anatomy

long-term direction repeating time pattern tmirregular ' ~ad as old pattern changes
variation information
Forecast Baselines & Methods Time-Aware Validation
* Naive Forecast Forecasting ®® random shuffle eaeen’&0 wrong. Future records training

%0 leak cOE® HODS.

+ Seasonal Naive
* Moving Average L I

Past Training — Later Validation - Newest Test
+ Exponential Smoothing

+ ARIMA Backtesting: historical points @ “O¢ ¢8 &3 ®® next period
« Prophet eEneen® forecast WSBE?” V@) DB DB simulate DS

lidati h .
* ML-based Forecasting with lag/calendar/external features celGkilon jadiet e

Point Forecast vs Forecast Interval
Point Forecast: 92 single estimate. Example: Next month sales = 12,000 units.

Forecast Interval: uncertainty 6es53®% range. Example: 10,500-13,500. 68w 100% guarantee O 6oned.

Forecasting Question =/ Causal Question
“Next month sales @85 ed&e?” “10% discount ¢&¥een® sales @SOS @S 6DBE?”

Reminder: chart 9z campaign Oes eedeel sales 8 Jn SSE) campaign Oz cause DS S alone prove WSBD e Seasonality,
holidays, competitors, weather, economy &e@ confounders AEeHTD HODSS.
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VIDEO 6

Evaluation, Explainability and Model Selection

Different tasks eseen different evidence @®®5&. One metric fits all &cs@ method DD e

Classification Regression

Accuracy, Precision, Recall, F1, ROC-AUC,
Calibration.

Imbalanced data ®& Accuracy alone misleading

D5 5D,

Clustering Anomaly Detection

Silhouette + stability + domain usefulness.
cost, investigation capacity.

Robustness

Noise, missingness, subgroup changes, season changes o5 distribution
shift <sOe®} performance stable ¢ SS@) stress-test DSH.

AutoML - Useful, but not the final decision maker

MAE: average absolute error size.

RMSE: large errors @0 ;8 penalty.

Useful alerts, missed anomalies, false alarm

Forecasting

MAE/RMSE + baseline comparison +
chronological backtesting + interval coverage.

Recommendation

Relevance, ranking quality, diversity, coverage,
novelty, fairness, user control.

Explainability

Global explanation = overall model behaviour. Local explanation = one

prediction ®.

Feature Importance / SHAP / LIME model behaviour explain 6se &e8
G5, Causality, correctness @0} fairness prove SE6s 2xe;.

AutoML preprocessing, candidate model search & hyperparameter tuning automate 3sie g@@eﬁ. e @& problem framing, legitimate target, privacy,

fairness, causal validity, harm tolerance &se9 accountability §S&ocs DEED Diedr.
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AI PROBLEM SELECTION BOARD - WORKSHEET

Real-world problem & analyse @65e@nd 6® board wm 856053m. Method &% choose mESI® RS problem structure 9 &8 WSES.

Case Task / Method

Customer Segmentation Clustering

k-means / Hierarchical / DBSCAN

Suspicious Transaction Anomaly Detection
Isolation Forest

Movie Recommendation

Market Basket Association Rules
Monthly Sales Forecasting
Medical Category Classification

Now create your own case

Problem Question:

Recommendation / Ranking

Required Output:

Available Data / Labels:

Task Type:

Method Family:

Validation Design:

Baseline:

Main Metric:

Additional Evaluation: .

Main Risk / Harm:

Human Review Needed?

Validation / Metric

Silhouette + Stability + Domain Usefulness

Useful alerts + missed anomalies + false alarms

Relevance + Diversity + Coverage + User Value

Support + Confidence + Lift

Chronological Backtesting + MAE / RMSE

Precision / Recall / F1 / ROC-AUC / Calibration

Main Risk

Meaningless clusters

Too many alerts / missed events

Cold start / filter bubble

Association mistaken as causation

Structural break / future leakage

High-consequence errors

Final self-check: Method data structured match ¢? Metric real-world consequence & represent 26%¢? Baseline Becs®de? Leakage, threshold,

calibration, robustness, explainability €s& human review check @&x¢?
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DAY 4 QUICK SELF-CHECK

Quiz Questions

1.

O W 0 N O U A~ W N

= 5 8 = =D
A W N =

Method family eslc8l® @B first question Oz e®xeie?

. Classification, Regression £5¢9 Ranking 536 e®®es?
. k-means 8& k represent @68 c®xmeie?

. Dendrogram ees8}086s) e@wwie?

. DBSCAN noise mark @35}6s eeneem®e?

. PCA component original feature ?Dw&ﬁq?

. Anomaly score fraud prove 25®EnE?

. Content-Based vs Collaborative Recommendation?
. Cold Start Scssles) e@wnie?

. Support / Confidence / Lift meaning?

. Forecasting ®@ random shuffle risky &&3?

. Forecasting vs Causal Inference?

. MAE vs RMSE?

. Explainability causality prove @6®@s¢?

Sampath Bandaranayake
Instructor - AI Panthiya

Need guided learning?

BSc - Applied Sciences, Sri Lanka

Website: https://aipanthiya.com/

Answer Hints
+ Required output 92 c®Eie BoE YES AEBID.
« Category / number / ordered list.
+ Chosen cluster count.
* Merge hierarchy.
* Low-density isolated points.
« 697 - weighted combination ®w.
+ &89 - investigation signal ).
« Item/user features vs collective interactions.
+ New user/item history %8 problem .
« Joint frequency / conditional frequency / relative lift.
« Future leakage 6®53® 5@,
« Future estimate vs intervention effect.
+ RMSE large errors @0 ;8 penalty.

« 5y - model behaviour explain 6.

Online Zoom Classes - Contact Us on WhatsApp

WhatsApp: +81 70 2313 1981

MSc - Al and Digital Innovation (Final Year) - Tokyo International University, Japan
MBA - Cardiff Metropolitan University, UK

LinkedIn: https://www.linkedin.com/in/sampathbandara/

Next step: Day 5 - Deep Learning, Neural Networks, Transformers, Foundation Models and Generative Al
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