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DATA SCIENCE COURSE CONTENT

1. INTRODUCTION TO DATA SCIENCE
 
1. WHAT IS DATA SCIENCE
2. HOW IT IS DIFFERENT FROM BIG DATA AND DATA ANALYTICS
3. DATA DRIVEN DECISION MAKING
4. PURPOSE AND BUSINESS PROBLEMS 
5. HOW DATA SCIENTIST WORK
6. SKILLS OF A DATA SCIENTIST
7. DIFFERENT SECTORS USING DATA SCIENCE
8. REAL WORLD APPLICATIONS
9. FUTURE OF AI AND HOW THE WORLD IS CHANGING

2. STATISTICS

· INTRODUCTION TO STATISTICS
O STATISTICAL AND NON-STATISTICAL ANALYSIS
O MAJOR CATEGORIES OF STATISTICS – FREQUENCY AND BAYESIAN
O DIFFERENCE BETWEEN STATISTICS AND PROBABILITIES
O STATISTICAL TERMS
O DIFFERENCE BETWEEN DESCRIPTIVE STATISTICS AND INFERENTIAL STATISTICS
O UNDERSTANDING OF POPULATION AND SAMPLES

           DESCRIPTIVE STATISTICS
           INFERENTIAL STATISTICS
           CENTRAL LIMIT THEOREM
           TYPES OF VARIABLES

O NOMINAL/CATEGORICAL
O ORDINAL
O INTERVAL/RATIO
O CONTINUOUS, TIME SERIES
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CENTRAL TENDENCY 

O MEAN
O MEDIAN
O MODE
· MEASURE OF STATISTICAL DISPERSIONS
O VARIANCE AND BESSEL CORRECTION
O STANDARD DEVIATION
O STANDARD ERROR
O MARGIN OF ERROR
O IQR
O RANGE
O MEAN ABSOLUTE DIFFERENCE
O MEDIAN ABSOLUTE DEVIATION
O COEFFICIENT OF VARIANCE
O SKEWNESS 
O LAW OF LARGE NUMBERS
O CONFIDENCE LEVEL & INTERVAL
O P VALUE AND ITS INTERPRETATION 
O CORRELATION AND AUTO CORRELATION & CORRELATION MATRIX
O CORRELATION RATIO
 

· SAMPLING TECHNIQUES
· SAMPLING ERRORS
· SAMPLE SIZE ESTIMATION
· POINT ESTIMATION & MARGIN OF ERROR
· MULTI COLLINEARITY
· CO-VARIANCE AND CORRELATION
· P- VALUE AND CRITICAL VALUE APPROACH
· T-DISTRIBUTION AND T-STATISTICS
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O WHAT IS HYPOTHESIS TESTING
O DIFFERENT TYPES OF ERRORS (TYPE I AND TYPE II ERRORS)
O Z-TEST
O T-TEST
O CHI-SQUARE TEST
O ANOVA (ONE WAY AND TWO WAY)
O F-TEST & F SCORE
O P-VALUE & SIGNIFICANCE LEVEL

3. PROBABILITY 

PROBABILITY
VENN DIAGRAM 
COUNTING (PERMUTATION & COMBINATION)
EXPECTATION
RULES OF PROBABILITIES
BAYESIAN NETWORK
RANDOM VARIABLES AND EXPECTED VALUES
BAYES THEOREM
MAXIMUM LIKELIHOOD ESTIMATION 
PROBABILITY DISTRIBUTIONS

O CONTINUOUS DISTRIBUTIONS- (NORMAL, UNIFORM, T, F, CHI SQUARE)
O "DISCRETE DISTRIBUTIONS- (BERNOULLI, BINOMIAL, POISSON)
O EMPIRICAL RULES WITH Z- SCORE

HYPOTHESIS TESTING’S 
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O LISTS
O STRINGS
O TUPLES
O DICTIONARIES"
O ARRAYS, DATA FRAMES IN PYTHON

O NUMPY
O SCIPY
O MATPLOTLIB
O PANDAS
O SCIKIT LEARN
O SEABORN
O REGULAR EXPRESSIONS

WHY PYTHON FOR DATA ANALYSIS 
HOW TO INSTALL ANACONDA 
RUNNING FEW SIMPLE PROGRAMS USING PYTHON
 "PYTHON OBJECTS

4. PYTHON

· "PYTHON LIBRARIES

·INTRODUCTION TO SERIES AND DATA FRAMES 
MATH FUNCTIONS
USER DEFINED FUNCTIONS 
PARAMETERS AND ARGUMENTS OF FUNCTIONS 
RECURSIVE FUNCTION AND ITS EXAMPLES 
"CONDITIONALS IN PYTHON

O IF LOOP
O ELIF
O IF ELIF ELSE"
O "LOOPS IN PYTHON 
O FOR LOOP
O WHILE LOOP"
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INTRODUCTION TO PANDAS
BROADCASTING IN PYTHON 
·ARRAY SHAPE MANIPULATIONS
DATA STRUCTURES IN PANDAS

O SERIES
O DATA FRAME 
O PANEL"

"VARIOUS DATA FRAME OPERATIONS 

O SELECTION
O DELETION ETC.
O "GROUPING, MERGING, AND RESHAPING OF DATA

CREATING MATRIXES USING NUMPY
STATISTICAL OPERATORS USING NUMPY 

5. DATA AND DATA SCIENCE THINKING

BASICS OF DATA CATEGORIZATION AND DIFFERENT FORMATS OF DATA

O STRUCTURED DATA
O UNSTRUCTURED DATA
O TIME SERIES

WHY AND HOW TO RAISE THE RIGHT QUESTION
CORRELATION IS NOT THE CAUSATION AND ITS IMPORTANCE
LIMITATIONS AS A DATA SCIENTIST
TRANSFORMATION OF INTUITION-BASED DECISION MAKING TO DATA DRIVEN
STORY TELLING

6. DATA ANALYTICS OVERVIEW

DATA ANALYTICS PROCESS
EXPLORATORY DATA ANALYSIS(EDA)
HOW TO START WITH DATA ANALYTICS PROJECT
INTRO TO WEB SCRAPPING AND BEAUTIFUL SOUP
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7. MACHINE LEARNING, DATA SCIENCE AND ARTIFICIAL INTELLIGENCE 

SUPERVISED LEARNING
UNSUPERVISED LEARNING
DIFFERENCE BETWEEN CLASSIFICATION AND REGRESSION
DATA PRE-PROCESSING

O WHAT IS DATA SET.
O WHAT IS TRAINING SET
O WHAT IS TEST SET AND NEED FOR TEST SET
O EXPECTATION-MAXIMIZATION TECHNIQUE FOR MISSING VALUE
O USING GRADIENT 
O FEATURE SCALING 
O BINNING 
O ONE HOT ENCODING
O FEATURE ENGINEERING
O OUTLIERS TREATMENT
O BIAS AND VARIANCE TRADE OFF
O OVER FITTING AND UNDER FITTING

EXPLORATORY DATA ANALYSIS(EDA)

O UNIVARIATE ANALYSIS
O BIVARIATE ANALYSIS
O FEATURE ENGINEERING 
O VARIABLE TRANSFORMATION
O VARIABLE /FEATURE CREATION
O PROJECT

SUPERVISED REGRESSION ALGORITHMS

O SIMPLE LINEAR REGRESSION
O MULTIPLE LINEAR REGRESSION
O ORDINARY LEAST SQUARE(OLS)
O DECISION TREE REGRESSION
O RANDOM FOREST REGRESSION
O GLM (POISSON REGRESSION, SPLINE)
O SUPPORT VECTOR MACHINES REGRESSION
O ERROR AND ACCURACY
O GRADIENT DESCENT
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O REGULARIZATION TECHNIQUES
O MAXIMUM LIKELIHOOD ESTIMATION(MLE)
O PROBABILISTIC DIAGNOSIS OF OUTLIERS 
O L2 AND L1 NORMS
O RIDGE REGRESSION 
O LASSO REGRESSION AND ELASTICNET
O PROJECT

SUPERVISED CLASSIFICATION ALGORITHMS
O LOGISTIC REGRESSION CLASSIFICATION
O MULTICLASS CLASSIFICATION USING LOGISTIC REGRESSION
O DECISION TREE CLASSIFICATION
O RANDOM FOREST CLASSIFICATION
O SUPPORT VECTOR MACHINES CLASSIFICATION
O WHAT IS NAÏVE BAYES THEOREM AND THE LIMITATION
O NAÏVE BAYES CLASSIFICATION
O ADA BOOST/ ADAPTIVE - BOOSTING ALGORITHM
O GBM
O PROBABILITY IN CLASSIFICATION
O CREATING THE LOG LOSS FORMULA WITH ENTROPY
O SOFTMAX FUNCTION
O MLE IN CLASSIFICATION
O UNDERSTANDING THE NEURAL NETWORKS
O SVM
O GRADIENT BOOSTING
O XG BOOST (EXTREME GRADIENT BOOSTING)
O PROJECT

UNSUPERVISED ALGORITHMS

O K-MEANS CLUSTERING
O HIERARCHICAL CLUSTERING
O ASSOCIATION RULE MINING
O KNN CLASSIFIER
O PCA
O PROJECT
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MODEL EVALUATION METRICS
O ROC CURVES
O CONFUSION MATRIX
O ACCURACY
O RECALL & PRECISION
O SPECIFICITY & SENSITIVITY
O RECEIVER OPERATING CHARACTERISTIC (ROC) CURVE
O AREA UNDER CURVE (AUC)
O F1-SCORE
O AIC & BIC SCORES
O R SQUARED & ADJUSTED R SQUARED
O RMSE, MSE

MODEL SELECTION TECHNIQUES

O CROSS VALIDATION 
O BOOT STRAP
O MODEL SELECTION USING STATISTICAL TESTS
O GRID SEARCH
O EVALUATION MATRIX

NATURAL LANGUAGE PROCESSING (NLP)

O WHAT IS NLP
O CLEANING TEXT
O TOKENIZATION
O TERM FREQUENCY (TF)
O TERM FREQUENCY – INVERSE DOCUMENT FREQUENCY (TF-IDF)
O DOCUMENT TERM MATRIX

AI AND DEEP LEARNING

O INTRODUCTION TO DEEP LEARNING AND NEURAL NETWORKS
O INTRODUCTION TO LINEAR ALGEBRA
O ARTIFICIAL NEURAL NETWORKS
O ACTIVATION FUNCTIONS
O BACK PROPOGATION
O CHAIN RULE OF DIFFERENTIATION
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O VANISHING GRADIENT DESCENT
O EXPLODING GRADIENT DESCENT
O DROP OUT LAYERS IN MULTI NEURAL NETWORK
O DEEP LEARNING-ACTIVATION FUNCTIONS-ELU,
PRELU,SOFTMAX,SWISH AND SOFTPLUS
O WEIGHT INITIALIZATION TECHNIQUES
O GRADIENT DESCENT VS STOCHASTIC GRADIENT DESCENT
O ADAGRAD OPTIMIZERS
O HYPER PARAMETER TUNING
O CNN
O CNN VS ANN
O LSTM
O BI-LSTM

GENERATIVE AI

O INTRODUCTION TO GENERATIVE AI
O INTRODUCTION TO LANGCHAIN 
O MEMORY IN LANGCHAIN
O INTRODUCTION TO VECTOR DATABASE FOR AI &LARGE
LANGUAGE MODELS (LLM)
 

ADDITIONAL SUPPORT – INTERVIEW QUESTIONS, SAMPLE RESUMES, RESUME BUILDING
ASSISTANCE AND LIVE PROJECTS
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