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Why data cleaning matters

Analysts often spend more of their time preparing data than analysing it, and for good reason. A chart built on dirty data looks as convincing as one
built on clean data, but its message may be wrong. Duplicate orders inflate revenue, text dates sort in the wrong order, and a stray space in a city
name splits one city into two. Cleaning is not a boring chore before the real work, it is part of the real work, because the quality of every conclusion
depends on it. A well-cleaned dataset also saves time later, since the same fixes do not need to be repeated.

A practical data cleaning workflow

. Keep an untouched copy of the raw data and never overwrite it.

. Profile the data: size, types, missing values, duplicates and value ranges.

. Decide the rule for each problem and write it down.

. Apply fixes in a repeatable way, using a script or query instead of manual edits.
. Validate: recount rows, recheck totals and compare with the source.

. Document what changed, how many rows were affected and why.
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Common data problems and typical fixes

Problem Example Typical fix
Missing values Blank phone or null amount Fill with a justified value, mark as unknown or exclude, depending on the cause
Duplicates Same order loaded twice Remove exact copies; investigate near-duplicates using a key
Wrong data type Date stored as text '12/03/2026' Convert with an explicit date format
Inconsistent text 'Noida', 'noida ', 'NOIDA' Trim spaces and standardise case
Invalid values Age of -5 or 250 Check the source; correct or set to missing
Mixed units Weights in kg and grams Convert to one unit
Structural issues Several values packed in one column Split into separate columns

Handling missing values with care

There is no single correct way to treat missing data, because the right choice depends on why the values are missing. If a small share of rows is
missing in a column you do not need, dropping them may be fine. If the column matters, consider filling with the median for skewed numbers, the
most common category for labels, or a clear label such as Unknown so that the gap stays visible. Never fill silently without a note, and avoid filling
values that should stay missing, such as a refund date for an order that was never refunded. Always report how many values you changed so
readers can judge the impact.

Cleaning in pandas
A short pipeline: trim and standardise text, convert dates, remove duplicates and handle missing numbers. Column names are examples.

import pandas as pd

df = pd.read_csv("customers.csv")

df["city"] = df["city"].str.strip().str.title()

df["signup_date"] = pd.to_datetime(df["signup_date"], format="%d/%m/%Y", errors="coerce")
df = df.drop_duplicates(subset=["customer_id"])

df["monthly spend"] = df["monthly_spend"].fillna(df["monthly spend"].median())

print(df.isna().sum())

Cleaning in SQL

The same ideas with SQL functions, on a customers table that has city, monthly_spend and email columns for illustration. Function names vary
slightly between databases; the syntax is similar in SQLite, MySQL and PostgreSQL.

SELECT customer_id,

TRIM(UPPER(city)) AS city clean,
COALESCE (monthly_spend, 0) AS monthly spend filled,
LOWER(TRIM(email)) AS email clean

FROM customers
WHERE customer_id IS NOT NULL;

Cleaning in Excel

Use TRIM and CLEAN to remove extra spaces and hidden characters.

Use Text to Columns or Flash Fill to split combined values.

Use Remove Duplicates on the right key columns, after backing up the data.

Use Power Query for repeatable steps: it records each transformation so that it can be refreshed.
Use Data Validation to stop bad values entering new data.

Validation after cleaning

Cleaning is only finished when you have checked the result. Compare row counts before and after and explain every difference. Recalculate key



totals and confirm they still match the source system or an approved report. Re-run your data quality checks to make sure no missing values or
duplicates remain unexpectedly. Spot-check a few records by hand against the original. If anything does not reconcile, find out why before building
any report on top of the data.

Common cleaning mistakes

Overwriting raw data, leaving no way back.

Deleting rows too eagerly and biasing the results.

Manual edits that cannot be repeated when new data arrives.
Changing values without a note, so nobody knows what is original.
Skipping validation and discovering errors in the final report.

Cleaning log: what to record

Item Example entry
Issue found 312 rows with missing city
Rule applied Filled from the pin-code lookup table; remaining 18 rows labelled Unknown
Rows affected 312 of 48,200 (0.6 percent)
Reason City is needed for the regional sales report
Date and person Date of the change and the analyst's name

Automating repeated cleaning

If the same data arrives every week, turn your cleaning steps into a script, a saved query or a Power Query flow instead of repeating manual edits.
Automation removes human error, makes the work reproducible and frees time for analysis. Keep the script under version control and add a few
automatic checks, for example a warning when the share of missing values suddenly rises, because a sudden change often signals a problem in
the source system rather than in your code.
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Frequently Asked Questions

What is data cleaning?
Data cleaning is the process of detecting and correcting problems in a dataset, such as missing values, duplicates, wrong types and inconsistent
labels, so that analysis is reliable.

How do you handle missing values?
It depends on why they are missing. Options include dropping rows, filling with a justified value such as the median, or labelling the gap as
unknown. Always document the choice.

What is the best tool for data cleaning?
Excel with Power Query suits small tasks, SQL suits data in databases and Python with pandas suits larger or repeatable work. The best choice
depends on the data size and your workflow.

How do | remove duplicates safely?
Decide which columns define a unique record, back up the data, remove exact duplicates first and investigate near-duplicates before deleting
them.

Why should | keep the raw data untouched?
A pristine copy lets you repeat or correct the cleaning steps and prove where each change came from.
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