EXAMPLE OF EXPLORATORY DATA ANALYSIS

EXAMPLE OF EXPLORATORY DATA ANALYSIS IS AN ESSENTIAL STEP IN THE DATA SCIENCE PROCESS, ACTING AS A BRIDGE
BETWEEN DATA COLLECTION AND THE MODELING PHASE. IN THIS ARTICLE, WE WILL DELVE INTO THE CONCEPT OF EXPLORATORY
DATA ANALYSIS <EDA), HIGHLIGHT ITS IMPORTANCE, AND PROVIDE A DETAILED EXAMPLE TO ILLUSTRATE ITS APPLICATION. By
THE END, YOU’LL HAVE A CLEARER UNDERSTANDING OF HOW EDA CAN UNCOVER INSIGHTS AND GUIDE DATA-DRIVEN DECISIONS.

\WHAT IS ExPLORATORY DATA ANALYSIS (EDA)?

EXPLORATORY DATA ANALYSIS IS A CRITICAL PHASE IN DATA ANALYSIS THAT INVOLVES SUMMARIZING THE MAIN
CHARACTERISTICS OF A DATASET, OFTEN WITH VISUAL METHODS. THE PRIMARY GOALS OF EDA INCLUDE:

® UNDERSTANDING THE STRUCTURE OF THE DATA.
® [DENTIFYING PATTERNS, TRENDS, AND ANOMALIES.
® TESTING HYPOTHESES AND ASSUMPTIONS.

® PREPARING THE DATA FOR FURTHER STATISTICAL MODELING.

BY EMPLOYING VARIOUS TECHNIQUES SUCH AS SUMMARY STATISTICS, VISUALIZATIONS, AND CORRELATION ANALYSIS, EDA
HELPS ANALYSTS AND DATA SCIENTISTS MAKE INFORMED DECISIONS ABOUT THE DATA AND ITS POTENTIAL APPLICATIONS.

IMPORTANCE OF EXPLORATORY DATA ANALYSIS

EDA SERVES MULTIPLE PURPOSES IN THE DATA ANALYSIS WORKFLOW. HERE ARE SOME REASONS WHY IT IS INDISPENSABLE:

1. UNCOVERING INSIGHTS

BEFORE DIVING INTO COMPLEX MODELS, EDA ALLOWS ANALYSTS TO GAIN A FOUNDATIONAL UNDERSTANDING OF THE DATA. BY
VISUALIZING DISTRIBUTIONS AND RELATIONSHIPS, THEY CAN UNCOVER VALUABLE INSIGHTS THAT MAY NOT BE IMMEDIATELY
APPARENT.

2. DETECTING OUTLIERS

OUTLIERS CAN SIGNIFICANTLY AFFECT THE RESULTS OF STATISTICAL ANALYSES. EDA HELPS IN IDENTIFYING THESE ANOMALIES,
ALLOWING ANALYSTS TO DECIDE WHETHER TO EXCLUDE THEM OR FURTHER INVESTIGATE THEIR ORIGINS.

3. GUIDING DATA PREPARATION

ErrecTIvE EDA CAN INFORM THE DATA CLEANING AND PREPROCESSING STEPS. BY UNDERSTANDING THE DATA’S DISTRIBUTION
AND IDENTIFYING MISSING VALUES, ANALYSTS CAN BETTER PREPARE THE DATASET FOR MODELING.



4. INFORMING FEATURE ENGINEERING

EXPLORATORY DATA ANALYSIS PROVIDES INSIGHTS THAT CAN LEAD TO THE CREATION OF NEW FEATURES, ENHANCING THE
MODEL’'S PREDICTIVE POWER.

ExXAMPLE OF EXPLORATORY DATA ANALYSIS

TO ILLUSTRATE THE APPLICATION OF EDAI LET’S CONSIDER A HYPOTHETICAL DATASET RELATED TO A RETAIL STORE'S SALES
PERFORMANCE. THE DATASET INCLUDES THE FOLLOWING COLUMNS:

OrDER ID

ProbucT CATEGORY

SALES AMOUNT

QUANTITY SoLb

OrDER DATE

HERE’S HOW YOU CAN CONDUCT AN EXPLORATORY DATA ANALYSIS ON THIS DATASET:

ST1ep 1: DATA LOADING AND UUNDERSTANDING

FIRST, LOAD THE DATASET INTO YOUR ANALYSIS ENVIRONMENT USING A LIBRARY LIKE PANDAS IN PYTHON:
ARNY

PYTHON
IMPORT PANDAS AS PD

LOAD THE DATASET
DATA = PD.READ_CSV('SALES_DATA.CSV')

DISPLAY THE FIRST FEW ROWS
PRINT(DATA.HEAD())

ARNY

AFTER LOADING THE DATA, YOU SHOULD EXAMINE ITS STRUCTURE:
AN

PYTHON
CHECK THE DATA TYPES AND NULL VALUES
PRINT(DATA.INFO())

ARNY

STEP 2: SUMMARY STATISTICS

GENERATING SUMMARY STATISTICS CAN PROVIDE A QUICK OVERVIEW OF THE DATASET’S CENTRAL TENDENCIES AND
VARIABILITY:
ARNY
PYTHON
GET SUMMARY STATISTICS



PRINT(DATA.DESCRIBE())

A

THE SUMMARY STATISTICS WILL INCLUDE METRICS SUCH AS COUNT, MEAN, STANDARD DEVIATION, MIN, AND MAX, \WHICH HELP IN
UNDERSTANDING THE OVERALL CHARACTERISTICS OF THE DATASET.

STEP 3: VISUALIZING DATA DISTRIBUTIONS

VISUALIZATIONS ARE A POWERFUL WAY TO UNDERSTAND THE DISTRIBUTION OF VARIABLES. HERE ARE SOME COMMON
VISUALIZATIONS YOU CAN CREATE:

¢ HiISTOGRAMS: TO VISUALIZE THE DISTRIBUTION OF SALES AMOUNTS OR QUANTITIES SOLD.
e Box PLOTS: TO IDENTIFY OUTLIERS IN SALES AMOUNTS.

® BAR CHARTS: TO COMPARE SALES ACROSS DIFFERENT PRODUCT CATEGORIES.

HERE’S HOW TO CREATE A HISTOGRAM FOR SALES AMOUNTS USING MATPLOTLIB:

“'PYTHON
IMPORT MATPLOTLIB.PYPLOT AS PLT

PLOT HISTOGRAM OF SALES AMOUNT

PLT.HIST(DATA['SALES AMOUNT'], BINS=30, coLor="BLUE’, ALPHA=0.7)
PLT.TITLE('DISTRIBUTION OF SALES AMOUNT')

PLT.XLABEL('SALES AMOUNT")

PLT.YLABEL('FREQUENCY")

pLT.sHOW ()

ARNY

STEP 4: ANALYZING RELATIONSHIPS

UNDERSTANDING THE RELATIONSHIPS BETWEEN VARIABLES IS CRUCIAL. YOU CAN USE SCATTER PLOTS AND CORRELATION
MATRICES TO VISUALIZE THESE RELATIONSHIPS.

FOR INSTANCE, TO EXPLORE THE RELATIONSHIP BETWEEN SALES AMOUNT AND QUANTITY SOLD, YOU CAN CREATE A SCATTER
PLOT:

"'PYTHON

SCATTER PLOT OF SALES AMOUNT VS QUANTITY SoLD
PLT.SCATTER(DATA['QUANTITY SoLb’], DATA['SALES AMOUNT'], ALPHA=0.5)
PLT.TITLE('SALES AMOUNT vS QUANTITY SoLb”)

PLT.XLABEL('QUANTITY SoLD)

PLT.YLABEL('SALES AMOUNT")

pPLT.SHOW ()

ARNY

ADDITIONALLY, CALCULATING THE CORRELATION MATRIX CAN HELP QUANTIFY THE STRENGTH OF RELATIONSHIPS:
ARNY

PYTHON
CORRELATION MATRIX
CORRELATION_MATRIX = DATA.CORR()



PRINT(CORRELATION_MATRIX)

HEATMAP OF CORRELATION MATRIX

IMPORT SEABORN AS SNS

SNS.HEATMAP(CORRELATION_MATRIX, ANNOT=TRUE, CMAP='COOLWARM")
PLT.TITLE('CORRELATION MATRIX HEATMAP')

pLT.sHOW ()

ARNY

STeP 5: IDENTIFYING TRENDS OVER TIME

IF THE DATASET INCLUDES A TIME-BASED VARIABLE, SUCH AS ORDER DATE, ANALYZING TRENDS OVER TIME IS ESSENTIAL. YOU
CAN AGGREGATE SALES DATA BY MONTH OR QUARTER AND VISUALIZE IT.

FIRST, ENSURE THE ORDER DATE IS IN DATETIME FORMAT:
ANNY

PYTHON
DATA['OrDER DATE'] = PD.TO_DATETIME(DATA[ ORDER DATE'])

ARNY

THEN, YOU CAN CREATE A TIME SERIES PLOT:
ARNY
PYTHON
RESAMPLE TO MONTHLY SALES
MONTHLY_SALES = DATA.RESAMPLE('M’, oN="OrDER DATE")['SALES AMOUNT'].5UM()

PLOTTING

MONTHLY_ _SALES.PLOT(TITLE='MONTHLY SALES OVER TIME")
PLT.XLABEL('DATE")

PLT.YLABEL('SALES AMOUNT')

pLT.sHOW()

A\

STEP 6: DRAWING CONCLUSIONS

AFTER CONDUCTING THE EXPLORATORY DATA ANALYSIS, IT’S TIME TO INTERPRET THE FINDINGS. YOU MAY CONCLUDE THE
FOLLOWING BASED ON THE ANALYSIS!:

- CERTAIN PRODUCT CATEGORIES OUTPERFORM OTHERS, INDICATING POTENTIAL AREAS FOR TARGETED MARKETING.
- THERE MAY BE SPECIFIC MONTHS WHERE SALES PEAK, SUGGESTING SEASONAL TRENDS.
- OUTLIERS IN SALES AMOUNT COULD REQUIRE FURTHER INVESTIGATION TO UNDERSTAND POTENTIAL CAUSES.

CONCLUSION

IN CONCLUSION, EXAMPLE OF EXPLORATORY DATA ANALYSIS SERVES AS A POWERFUL TOOL FOR UNCOVERING INSIGHTS AND
GUIDING DECISIONS WITHIN THE DATA ANALYSIS WORKFLOW. BY FOLLOWING SYSTEMATIC STEPS—FROM DATA LOADING AND
SUMMARY STATISTICS TO VISUALIZATIONS AND RELATIONSHIP ANALYSIS—™ANALYSTS CAN EFFECTIVELY UNDERSTAND THEIR
DATASETS AND PREPARE THEM FOR FURTHER MODELING. EDA NOT ONLY ENHANCES YOUR UNDERSTANDING OF THE DATA BUT
ALSO SETS A SOLID FOUNDATION FOR MORE ADVANCED ANALYTICAL TECHNIQUES, ENSURING THAT YOUR DATA-DRIVEN
DECISIONS ARE BASED ON SOLID INSIGHTS.



FREQUENTLY AskeD QUESTIONS

\W/HAT IS EXPLORATORY DATA ANALYSIS (EDA)?

ExPLORATORY DATA ANALYSIS IS AN APPROACH TO ANALYZING DATA SETS TO SUMMARIZE THEIR MAIN CHARACTERISTICS,
OFTEN USING VISUAL METHODS. |T HELPS IN UNDERSTANDING THE DATA STRUCTURE, SPOTTING ANOMALIES, AND TESTING
HYPOTHESES.

\WHY IS EDA IMPORTANT IN DATA SCIENCE?

EDA IS CRUCIAL BECAUSE IT ALLOWS DATA SCIENTISTS TO GAIN INSIGHTS INTO DATA DISTRIBUTIONS, IDENTIFY PATTERNS,
DETECT OUTLIERS, AND INFORM DECISIONS REGARDING FURTHER ANALYSIS OR MODELING TECHNIQUES.

\WHAT ARE COMMON TECHNIQUES USED IN EDA?P

COMMON TECHNIQUES INCLUDE SUMMARY STATISTICS, VISUALIZATIONS LIKE HISTOGRAMS, BOX PLOTS, SCATTER PLOTS, AND
CORRELATION MATRICES, AS WELL AS METHODS LIKE CLUSTERING AND DIMENSIONALITY REDUCTION.

CAN YOU PROVIDE AN EXAMPLE OF EDA USING PYTHON?

AN EXAMPLE OF EDA IN PYTHON CAN BE DONE USING LIBRARIES LIKE PANDAS AND MATPLOTLIB TO LOAD A DATASET, GENERATE
SUMMARY STATISTICS, AND CREATE VISUALIZATIONS SUCH AS SCATTER PLOTS TO EXPLORE RELATIONSHIPS BETWEEN
VARIABLES.

\W/HAT ROLE DO VISUALIZATIONS PLAY IN EDA?

VISUALIZATIONS PLAY A VITAL ROLE IN EDA BY MAKING IT EASIER TO UNDERSTAND DATA DISTRIBUTIONS, RELATIONSHIPS, AND
TRENDS, ALLOWING FOR QUICKER IDENTIFICATION OF PATTERNS OR ANOMALIES.

How poes EDA DIFFER FROM CONFIRMATORY DATA ANALYSIS?

EDA FOCUSES ON DISCOVERING PATTERNS AND INSIGHTS IN THE DATA WITHOUT PRECONCEIVED NOTIONS, WHILE CONFIRMATORY
DATA ANALYSIS TESTS SPECIFIC HYPOTHESES AND MODELS BASED ON PRIOR ASSUMPTIONS.

\YW/HAT ARE SOME COMMON PITFALLS TO AVOID DURING EDA?

COMMON PITFALLS INCLUDE OVERFITTING TO NOISE, MISINTERPRETING VISUALIZATIONS, IGNORING DATA QUALITY ISSUES, AND
FAILING TO DOCUMENT FINDINGS AND DECISIONS MADE DURING THE ANALYSIS.

How cAN EDA BE APPLIED IN A REAL-WORLD SCENARIO?

IN A REAL-WORLD SCENARIO, EDA CAN BE APPLIED IN CUSTOMER SEGMENTATION FOR A MARKETING CAMPAIGN BY ANALYZING
PURCHASING BEHAVIOR DATA TO IDENTIFY DISTINCT CUSTOMER GROUPS AND TAILOR STRATEGIES ACCORDINGLY.

\WHAT TOOLS ARE POPULAR FOR PERFORMING EDA?P

PoPULAR TooLS FOR EDA INCLUDE PYTHON LIBRARIES LIKE PANDAS, MATPLOTLIB, SEABORN, AND PLOTLY, AS WELL AS R
PACKAGES LIKE GGPLOTZ2, DPLYR, AND SHINY.

How poes EDA INFLUENCE THE CHOICE OF MACHINE LEARNING MODELS?

EDA INFLUENCES MODEL SELECTION BY PROVIDING INSIGHTS INTO DATA DISTRIBUTIONS, FEATURE CORRELATIONS, AND TARGET
VARIABLE BEHAVIOR, WHICH CAN GUIDE THE CHOICE OF ALGORITHMS AND PREPROCESSING STEPS.
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