


Machine Learning Apps . Feature engineering Model Selection tools/Imports
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feature Improvement + data cleaning
Sealing:

linear Regression : Insensitive

KNN : Sensitive

Regularization LR : Sensitive

Trees : Insensitive

Usefulness of data normalization and other data trans.

The usual preprocessing In machine learning:andardize each variable [MeaWo Standardsara

- MinmaxScaler : Scale to a given range
- Robust Scaler : Center data to median for outliers.

- Maxabsscaler : Max absolute value - Sparse data

Discretization :

-non-limer
- Uniform : Separate most frequent and concentrate the lass frequent .

Reduce impact of outlines.

- Gaussian : Concentrate around mean.

* Expand Several orders but most data is around first order -> apply log
One hot Encoding

aims to use categorical values in a model that only accepts Continuous variables.

a has colinearity problems



Data Imputation
Discard entire rows or columns

Imputation : mean
,
median,

mode s Univariate

linear Regression Imputation :

If We know a linear relationship them we can build a linear ImporterMultivariate Importation
Kun Imputation :

Discrete ->

most-frequent/train
data Discrete - Hamming

Continuous- Mean Continuos - Euclidean

Outlierdetection Models
Gaussian Mixton Models for data modeling and clustering

Feature Extraction :

X : /]=C where X = VIXT where U is the transformation matia

PLA

obtain a reduced set of KD orthogonal variables
,
e principal components.

principal components are linear Combinations of the Input vars. But sorted in order of

decreasing variance.

Each Column of U is a principal component
PCA recursive algorithm :

· Find first pc ,
U

..
that maximizes variance of the mapped data : VEX is of max variance.

Deflate U , from data X" = X-uiXU
,

find He S
.
t

.

Wix" is mex var

Repeat deflation.



Partial least Squares
Find projections of Input and output data with maximum covariance.

U
,
V =

argmax TrEUTXTYV5 =

argmax TrEUCyVY

max # of projections : Output Classes -1

Canonical Correlation Analysis
Find directions ofMax Correlation between Input and output data.

u
,v

=

argmax (UTCxyv) and U
.
V =

argmax TrEUTexyV &
uTExxUVT .Ly

OutputClasses -1
.

LDA linear discriminant analysis
Classifiction method that projects each piece of data onto the real line by a liner operation z = Wix



Feature Selection

Filtering methods /Correlation
,

mutual Info.... )

wrappers (lassification/Regression performance over CV to find features

Embedded (Integrated Into model) e.g. ↳2 regressor

Filtering
Independent from learning stage

-Variance (unsupervised (

- Correlation Coefficient regressions
- Statistical tests. ( binary)
- Mutual Information

Do we think correlation is a good reference Criteria ?

Mutwell Infri

Mutual Information is capable of capting my type of relationship between

two random variables
, Unlike correlation.

MI(X,4) = SSP, (xyllogy = 200 but MI isor a

MI between two quantities is a measure of the degree to which knowledge of one quantity reduces the uncertainty
about the other

.

* We don't know these distributions

&Most use MI estimators based on histograms.

But sklearn's M1 Implementation Uses 11-NN based Estimation.

Summary
· Easy to use/Interpret
·

Computationaly Efficient

Cannotable to detect any res. MI detect
-

May Ge Important when Interacting with another variable but not our it's own.

usefulness depends our model being used



Multivariate Criteria
- Selecting Subsets rather then Individual Criteria.

Minimum Redundancy Maximal Relearance (MrMR)

-Based our forward search
, at each step we add feature.

* MoMR Substracts redundancy (Correlation)

Search Strategies : 24-1 subsets -> greedy search.

Forward
,

Backward

Wrapper methods

Directly use performance of find Classifier/regressor to evaluate features
.

-n-fold
,

CV process

* RFE (recursive fecture Elim.

Embedded methods

Carry out selection during train process &RandomFests-
* RF Sensitivityduetoaveragis

L regularization is used for overfitting but carses model Coef. to drop to Zero

LASSO (least absolute Shrinkage Selection)

Ridge ↓
Asso


