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Data representation and preprocessing. Normalization, encoding,
missing values

Data preprocessing is the process of preparing raw data for analysis by cleaning and

transforming it into a usable form at.

Datapreprocessinginvolves several techniques such as cleaning the data to handlem
iIssingvalues, removingoutliers, scaling features, encoding categorical variables, andsplittin
g the data into training and testing sets. These techniques are key for ensuring the

data is in a consistent and usable format for the ML algorithms.

Data is a collection of facts, such as numbers, words, measurem ents, observations, or just
descriptions of things.
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Datapreprocessingin machine learning is a process of preparing the raw data andma
kingitsuitable for a machine learning model. It is the first and crucial step whilecrea
tingamachine learning model. It is a data mining technique that involves thetransfo
rmationofrawdata into an insightful and organized format. A real-world datagenerally
containsnoises, missingvalues,and maybe in an unusable format that cannot bedirectlyuse
dfor machine learning models. For resolving such issues it prepares rawdataforfurtherp
rocessing. Data preprocessing is a required task for cleaning the dataandmakingitsuitab
lefor a machine learning model which also increases the accuracyand efficiency of a mac
hine learning model.

Various Types of Data

Numerical & Categorical Data

Numericaldatais a data type expressed in numbers, rather than natural languagede
scription.Sometimescalledqguantitative data, numerical data is always collected innum
berform.Categorical variables represent types of data that may be divided into groups.
Exam ples of categorical variables are race, sex, age group, and educational level.

Numerical Data Categorical Data

(Quantitative Data) (Qualitative Data)

(categories have
inherent order)

Continuous

(interval) (ratio) (no inherent order

. In categories)
Any value in a

range

whole numbers i.e. Eye color. i.e. job grade, age

: - : . ethnicity, group, satisfaction
i.e. heigh, age i.e. size of house survey

Handling Missing Values

Missing values occur due to:

® Dataentryerrors
® Sensorfailures
® Incomplete surveys
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Methods to Handle Missing Values

@ Deletion
0 Mean/Median/ Mode Imputation
© Forward /Backward Fill

@ Model-based Imputation

Handlingthemissingvaluesis one of the greatest challenges faced by analysts because mak
ingtherightdecisionon how to handle it generates robust data models. Let us look atd
ifferent ways of imputing the missing values.

Determine the impact of missing values on your analysis or model. Consider the

percentage of missing values in each column and their importance to the overall data set.

If the percentage of missing values is small and those rows or columns are not critical,

you can choose to remove them

For numerical features, you can impute missing values using techniques Ilike mean,

median,or mode imputation
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