10 Power Query Patterns Every Analyst
Should Know

Expanded guide with visuals, examples, pitfalls, and practical workflow notes
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This version turns the original guide into a fuller reference document. It keeps the same 10 core patterns,

but adds practical context, examples, and visual cues so the guide works better as a training handout or
self-study document.

Scope: Excel Power Query and Power Bl Desktop
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Why these patterns matter

Power Query is most valuable when you recognize repeated transformation patterns instead of treating
every dataset as a brand new problem. Once these patterns become familiar, you spend less time cleaning
manually and more time designing a repeatable pipeline.

The biggest win is consistency. A good Power Query workflow makes the source, the cleaning steps, and
the output easier to review, audit, and refresh later.
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Visual reference: Merge Queries and join behavior

€@ LEFT OUTER JOIN © INNER JOIN

Returns only the matched records
from both tables.

Returns all records from the left table,
and the matched records from the right table.

B Left Table (A)

(] Right Table (B)

. Matched Records
D Unmatched Records

Matched Records
SELECT *

FROM A

INNER JOIN B ON A.key = B.key;

SELECT *
FROM A
LEFT OUTER JOIN B ON A.key = B.key;

© FuLL OUTER JOIN O AnTiON

Returns records from the left table

Returns all records when there is a match
that have no match in the right table.

in either left or right table.
. All Records (Matched . Left Only (Unmatched)
and Unmatched)

|:| (None)

(] Matched / Right Table

SELECT *

FROM A

LEFT JOIN B ON A.key = B.key
WHERE B.key IS NULL;

SELECT *
FROM A
FULL OUTER JOIN B ON A.key = B.key;

This visual is useful when explaining why Merge Queries is not just a lookup. It is a structured join
operation that can preserve left-side rows, return only overlaps, or surface mismatches for auditing.
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Pattern 1: Merge Queries
The VLOOKUP killer for relational data

Use merge queries when two tables need to be matched by key, especially when the dataset is large or
when auditability matters.

@ LEFT OUTER JOIN © INNER JOIN
Returns all records from the left table, Returns only the matched records
and the matched records from the right table. from both tables.

B Left Table (4)

] right Table (B)

. Matched Records

|:| Unmatched Records
Matched Records

SELECT * SELECT *
FROM A FROM A
LEFT OUTER JOIN B ON A.key = B.key; INNER JOIN B ON A.key = B.key;
© FuLL OUTER JOIN QO AnTIJOIN
Returns all records when there is a match Returns records from the left table

in either left or right table. that have no match in the right table.

. All Records (Matched . Left Only (Unmatched)

and Unmatched) [] Matched / Right Table

D (None) 5
SELECT * SELECT *
FROM A FROM A
FULL OUTER JOIN B ON A.key = B.key; LEFT JOIN B ON A.key = B.key

WHERE B.key IS NULL;

* Best for lookups, dimensional enrichment, and exception lists.

* Supports Left Outer, Inner, Full Outer, Left Anti, and Right Anti style logic.

* Scales better than worksheet formulas when rows become large.

Example: Example: transactions table + product master table, merged by Product ID.

Common pitfall: Common mistake: merging on inconsistent text formats, such as spaces, casing, or
mixed data types.
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Pattern 2: Unpivot

Convert report-shaped data into analysis-ready data

Unpivot is the cleanest way to turn month columns, category columns, or period columns into a normalized

long table.

Data Transformation: Wide to Long (Unpivot)

Converting data from wide format to long (tidy) format for analysis

WIDE FORMAT LONG (TIDY) FORMAT
Months are columns Months are values in a single column

Name Jan Feb Mar Apr May Jun Jul Aug Sep AT

Alice

Alice 120 132 145 160 158 172 180 175 168 155 142 130 Alice

Alice

Bob 98 | 105 | MO 115 1200 130 135 128 | 118 | 112 104 @96

Alice

Charlie 200 210 215 220 225 230 235 240 230 220 210 205 Bob

Di 80 85 90 95 100 105 110 108 102 96 90 84 Edt
iana

UNPIVOT

Bob

Ethan 150 | 16D | 455 | 165 | 170. | 475 | 180 | 178 | 172 | 165 | 158 | 150 =

Ethan

Ethan

Wide format stores each variable (month)

Month Value
Jan 120
Feb 132
Mar 145
Dec 130
Jan 98
Feb 105
Dec 96
Nov 158
Dec 150

J

as a separate column.

Long (tidy) format stores each observation
in a single row.

Benefits of Long (Tidy) Format

Easier Analysis More Flexible Scalable
Il Works seamlessly with j{' Simplifies filtering, e Handles more variables
(11} most analytical tools grouping, and L= and time periods
and libraries. aggregation. efficiently.

« Ideal for cross-tab exports and legacy report layouts.
* Creates tidy data with one variable per column and one observation per row.
» Makes charts, pivots, filters, and models much easier downstream.

Example: Example: Jan to Dec columns become Month and Value columns.

Q

Tidy Data Principle

Each variable forms a column,

each observation forms
arow.

Common pitfall: Do not unpivot identifier columns that should remain fixed, such as Name, Department,

or SKU.

Visual reference: Unpivot from wide to long
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Data Transformation: Wide to Long (Unpivot)

Converting data from wide format to long (tidy) format for analysis

WIDE FORMAT @ LONG (TIDY) FORMAT

Months are columns Months are values in a single column

Name Jan Feb Mar Apr May Jun Jul Aug Name Month Value
Alice Jan 120
Alice 120 132 145 160 158 172 180 175 168 155 142 130 \ Alice Feb 132
Alice Mar 145
Bob 98 105 110 115 120 130 135 128 118 112 104 96
Alice Dec 130
Charlie 200 210 215 220 225 230 235 240 230 220 210 205
Bob Jan 98
Di 80 85 90 95 100 105 110 108 102 96 90 84 £t B2 100
iana
UNPIVOT :
B D S
Ethan 150 160 155 165 170 175 180 178 172 165 158 150 ob = o
‘ Ethan Nov 158
Ethan Dec 150

Wide format stores each variable (month)
as a separate column.

Long (tidy) format stores each observation
in a single row.

Benefits of Long (Tidy) Format

Easier Analysis More Flexible Scalable Tidy Data Principle
l Works seamlessly with ""' Simplifies filtering, s Handles more variables Q Each variable forms a column,
L1114 most analytical tools grouping, and - and time periods each observation forms
and libraries. aggregation. efficiently. arow.
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Pattern 3: Group By

Pre-aggregate before loading to the model

Group By is useful when you want totals, averages, counts, or max and min values without using a
PivotTable layer.

* Great for summary tables and data reduction.

» Can perform several aggregations in one step.

* Helps shrink data volume before it reaches the model.

Example: Example: sales by region with total revenue, average order value, and transaction count.

Common pitfall: If you still need row-level detail later, keep the raw table too.
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Pattern 4: Conditional Columns

Build rule-based categories cleanly

Conditional columns let you classify rows using business rules such as thresholds, flags, tiers, and routing
logic.

* Useful for segmentation, labels, and yes or no flags.
 Easy to update when the rule set is simple.
 For complex logic, M code can express nested branches more clearly.

Example: Example: Amount above 10000 becomes Large, 1000 to 9999 becomes Medium, otherwise
Small.

Common pitfall: If thresholds change frequently, move them into a rules table instead of hard-coding
them.
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Pattern 5: Fill Down / Fill Up

Repair sparse reports and hierarchical exports

Fill Down propagates values into blank cells, which is helpful when reports repeat a label only once for
multiple rows.

» Very common in exported ledgers, nested reports, and grouped operational extracts.

* Fills missing labels so every row becomes self-describing.

 Should be used only after total rows and subtotal rows are removed.

Example: Example: one Region row followed by multiple blank rows under that same Region.

Common pitfall: If totals are still present, you may accidentally spread a total label into detail rows.
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Pattern 6: Split and Extract

Parse messy text into usable columns

Split Column and Extract are your main tools for breaking apart composite strings, IDs, codes, and names.
* Use delimiter-based splitting for predictable separators.

* Use extract when you only need the left or right side of a string.

» Column From Examples can help when the pattern is messy but still consistent enough.

Example: Example: INV-2026-001|URGENT becomes invoice number and priority label.

Common pitfall: Be careful with names and addresses, because spaces are not always safe delimiters.
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Pattern 7: Date Intelligence Calendar

Create atime spine for analysis

A date dimension gives you year, quarter, month name, fiscal period, week number, and other calendar
attributes in one reusable table.

* Important for time intelligence across Excel and Power BI.

» Makes date-based filtering and grouping consistent.

* Supports fiscal years, holidays, and custom calendars.

Example: Example: one Date table joined to every fact table on Date.

Common pitfall: Do not rely on transaction dates alone if you need a consistent reporting calendar.

Date dimensions are especially powerful because they create a stable time structure that every report can
reuse, which reduces inconsistent calendar logic across workbooks.
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Pattern 8: Parameters and Dynamic Sources

Make queries reusable and maintainable

Parameters let one query work across many files, folders, dates, and environments.

* Useful for changing file paths and month folders without editing logic.

* Improves reproducibility and reduces manual errors.

 Can be tied to cell values or settings tables for easier user control.

Example: Example: one folder query that reads monthly files based on a parameter value.

Common pitfall: Avoid hard-coded paths because they break the moment the file moves.
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Pattern 9: Error Handling and Data Type Safety

Protect the refresh pipeline

A single bad value should not destroy a refresh. Defensive transformations catch and manage errors
before they spread.

REUSABLE CODE. MULTIPLE SOURCES.

Write once. Use everywhere.
MULTIPLE INPUT SOURCES

REUSABLE FUNCTION CONSISTENT OUTPUTS

USER DATABASE Same code. Same logic. Same logic. Reliable results.

PostgreSQL

ORDER DATABASE
MySQL

@ Consistent Processing

Same function applied

Reliable Results
Predictable and trusted

SALES DATA -

sales_data.csv

& AP| RESPONSE .
fapiforders

[ "M INVENTORY FEED
XML inventory.xml

O Maintain Once

Updates everywhere

0000

/J! Scalable by Design
2L Works across any source

PROCESS * TRANSFORM « VALIDATE
AGGREGATE * ENRICH + FORMAT

def process_records(records):

One function. Many uses. —
DEFINE # Transform, validate, and enrich data Y - o
The same function processes data from any source —] V=
ONCE .. —1 o
return processed_records with the same logic every time. .ee

» Replace errors with nulls or safe defaults where appropriate.

 Convert types in a controlled sequence.

» Add audit columns to isolate problematic rows.

Example: Example: text in a numeric column is flagged and reviewed rather than crashing the query.

Common pitfall: Never hide errors blindly if they represent data quality issues that matter.

Visual reference: error handling and data quality pipeline
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REUSABLE CODE. MULTIPLE SOURCES.

Write once. Use everywhere.
MULTIPLE INPUT SOURCES

REUSABLE FUNCTION CONSISTENT OUTPUTS
;J::::Q;I'CBASE Same code. Same logic. Same logic. Reliable results.
ORDER DATABASE @ Consistent Processing
MySQL Same function applied
Reliable Results
SALES DATA Predictable and trusted

sales_data.csv

API RESPONSE >
fapi/orders
PROCESS * TRANSFORM + VALIDATE
AGGREGATE * ENRICH « FORMAT
INVENTORY FEED

inventory.xml

o Maintain Once

Updates everywhere

Py Scalable by Design
'_'. Works across any source

00000

def process_records(records):

One function. Many uses. —]

DEFINE # Transform, validate, and enrich data Y =
The same function processes data from any source =

ONCE ... —1
return processed_records with the same logic every time. A
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Pattern 10: Reusable M Functions

Stop repeating the same ETL steps

A function turns a repeated query pattern into one reusable unit that can be called against many files or
sources.

Order 1D

1001

1002

1003

1004

1005

1006

1007

‘ 1008

POWER QUERY ERROR HANDLING & DATA QUALITY PIPELINE

1. MESSY DATA (WITH ERRORS) °

Order Date Amount. Customer
ABC
5/31/2024 125.50 Microsoft
31/02/2024 ) B @ contoso
1
il & Fabrikam
2024-06-01 1,250.00 Litware
13/06/2024 NULL @
06/31/2024 €3 500,5 Adventuve
Works.
6/1/24 (2000 @ wide world
Importers
Ivseiid cate) G 100 Tailspin Toys

o Data Issues

+ Invalid dates
+ Non-numeric values in number columns

+ Null or missing values
* Inconsistent formats
+ Blank text values

Transform messy data into trusted, validated insights

2. ERROR HANDLING & DATA QUALITY STEPS

2.1 FILTER
INVALID ROWS

Remove rows with
critical errors.

« Invalid dates

* Non-numeric values

* Required fields
missing

2.2 REPLACE &
STANDARDIZE

Replace errors and
standardize data

* Replace nulls/blanks
« Fix data formats
* Standardize text
(casing, trim)
+ Replace special values
~

POWER QUERY ACTIONS

M Table.

v

o

)
X Table TransformColumns|)

RESULT: TRUSTED DATA

2.3 VALIDATE
DATA TYPES

> V229

Enforce data types
and validation rules

+ Date validation
*+ Number validation
« Length checks
* Business rules

Data Type Changes
Validation Rules

Consistent, accurate, and ready for analysis

and reporting

 Excellent for standardized file ingestion.

» Keeps logic centralized and easier to maintain.

» Works well when one process must be applied to many inputs.

»

Order ID

1001 5/31/2024

1002 3/1/2024

1003 (blank)

1004 6/1/2024

1005 6/13/2024

1006 6/30/2024

1007 6/1/2024

1008 (removed)

o Data Quality Achieved

Amount

#

500.50

-200.00

(removed)

Customer

ABC

Microsoft

Contoso

Fabrikam

Litware

(blank)

Adventure
Works

Wide World
Importers

(removed)

- Valid dates and correct formats

+ Numeric values properly formatted
« Missing values handled

« Consistent text formatting
+ Validated and trusted data

Example: Example: one cleaning function applied to every file in a folder.

» 3. CLEAN & VALIDATED

Order Date
)

Common pitfall: If the function becomes too complex, document the input and output clearly.

Visual reference: reusable functions across multiple sources
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DATA TYPES
VALIDATED

ABC

DATE
Valid date
format and
real dates

NUMBER
Numeric
values only,
correct format

TEXT
Text values,
consistent
formatting
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1001

1002

1003

1004

1005

1006

1007

Order ID

Order Date
5/31/2024
31/02/2024 @

null 0

2024-06-01
13/06/2024
06/31/2024 @
6/1/24

invalid date a

Data Issues

+ Invalid dates

POWER QUERY ERROR HANDLING & DATA QUALITY PIPELINE

Amount
125.50

abe Q

1,2250.00

NULL e

500,5
(200 @&

100

1. MESSY DATA (WITH ERRORS)

Customer
ABC

Micmsnh
ﬁontnsu
Fabrikam
!:i\ware

i

Adventuve
Works

Wide World
Importers

Tailspin Toys

* Non-numeric values in number columns

« Null or missing values
* Inconsistent formats

« Blank text values

=

Transform messy data into trusted, validated insights

2. ERROR HANDLING & DATA QUALITY STEPS

B

2.1 FILTER
INVALID ROWS

Remove rows with
critical errors

+ Invalid dates

+ Non-numeric values

+ Required fields
missing

»

2.2 REPLACE &
STANDARDIZE

Y
RJ B

Replace errors and
standardize data

+ Replace nulls/blanks

« Fix data formats

* Standardize text
(casing, trim)

+ Replace special values

2.3 VALIDATE
DATA TYPES

) -

Enforce data types
and validation rules

+ Date validation
+ Number validation
« Length checks
* Business rules

POWER QUERY ACTIONS

S Tabk

. e

. ®

0

()
7 Table TransformColumns|)

RESULT: TRUSTED DATA
Consistent, accurate, and ready for analysis -
and reporting
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Data Type Changes
Validation Rules

Order ID

1001

1002

If @

=

04

| 1005

OrderDate Ao
#
5/31/2024 12550
3172024 0.00
(blank) 000

6/1/2024 1,250.00
6/13/2024 0.00
6/30/2024 500.50

6/1/2024 -200.00

(removed)  (removed)

Data Quality Achieved

Customet
ABC

Microsoft

Contoso

Fabrikam

Litware

(blank)

Adventure
Works

Wide World
Importers

(removed)

+ Valid dates and correct formats
+ Numeric values properly formatted

« Missing values handled
« Consistent text formatting
* Validated and trusted data

O 0 00000 O

> 3. CLEAN & VALIDATED

=

DATA TYPES
VALIDATED

DATE

Valid date
format and
real dates

# NUMBER

Numeric
values only,
correct format

= TEXT

Text values,
consistent
formatting
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Best practices across the full workflow

Best practice Why it matters

Scalability Prefer query folding and pre-aggregation where poksbles refresh times manageable as data grows
Stability Handle errors and type changes deliberately Prevents one bad value from breaking the full pipeline
Maintainability Use parameters and functions for repeatable logic Reduces copy-paste work and future cleanup

Data shape Normalize report-style layouts early Long, tidy data is easier to model and visualize

Quick note: the best workflow is usually not one magical transformation. It is a sequence: ingest, clean,
reshape, validate, parameterize, and then reuse.

Quick reference cheat sheet

Merge Queries Match and enrich one table from another
Unpivot Turn wide reports into long analysis-ready data
Group By Create summary tables before loading
Conditional Columns Classify rows using business rules

Fill Down / Fill Up Repair sparse report exports

Split and Extract Parse composite text values

Date Calendar Build time intelligence once and reuse it
Parameters Reuse one query across files and folders

Error Handling Keep bad data from breaking refresh
Functions Package repeatable logic into a reusable step

Bottom line: once you know these 10 patterns, Power Query stops feeling like a menu and starts behaving
like an ETL toolkit.
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