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Introduction

Objective

The main objective is to analyze the sales data of an electronics retailer to identify key trends,
customer purchasing behavior, and product performance. This project aims to provide actionable
insights to improve sales strategies, optimize inventory, and enhance customer satisfaction.

Scope of Work

The project involves collecting and cleaning historical sales data, conducting exploratory data analysis
(EDA), identifying key performance indicators (KPIs), and generating visual reports using Power Bl.

Expected Outcomes

A comprehensive dashboard displaying sales performance by region, product, and time.
Customer segmentation based on purchasing patterns.

Sales trend predictions to assist in future decision-making.

A document inform leader all information to enhance understanding the insights.




Description of Dataset

Global Electronics Retailer

Sales data for an electronics retailer, including tables containing information about transactions,
products, customers, stores and currency exchange rates.

-
Sales Order Number Unique ID for each order
Sales Line ltem Identifies individual products purchased as part of an order
Sales Order Date Date the order was placed
Sales Delivery Date Date the order was delivered
Sales CustomerKey Unique key identifying which customer placed the order
Sales StoreKey Unique key identifying which store processed the order
Sales ProductKey Unique key identifying which product was purchased
Sales Quantity Number of items purchased
Sales Currency Code Currency used to process the order
Customers CustomerKey Primary key to identify customers
Customers Gender Customer gender

Customers Name Customer full name

Customers City Customer city
Customers State Code Customer state (abbreviated)
Customers State Customer state (full)

Customers Zip Code Customer zip code

Customers Country Customer country
Customers Continent Customer continent
Customers Birthday Customer date of birth




Products
Products
Products
Products
Products
Products
Products
Products
Products
Products
Stores
Stores
Stores
Stores
Stores
Exchange Rates

Exchange Rates

Exchange Rates

ProductKey
Product Name
Brand

Color

Unit Cost USD
Unit Price USD
SubcategoryKey
Subcategory
CategoryKey
Category
StoreKey
Country

State

Square Meters
Open Date
Date

Currency

Exchange

Primary key to identify products
Product name

Product brand

Product color

Cost to produce the product in USD
Product list price in USD

Key to identify product subcategories
Product subcategory name

Key to identify product categories
Product category name

Primary key to identify stores

Store country

Store state

Store footprint in square meters
Store open date

Date

Currency code

Exchange rate compared to USD



Project Proposal

Title
Electronics Retailer Sales Analysis

Team Members

Mohamad Gamal lbrahim, Muhammad Sameer,
Wafaey Mohammed, Khaled Mohammed

Problem Statement

Electronics retailers often struggle with managing large volumes of sales data, which can make it difficult to
identify sales trends and optimize operations. This project seeks to address these challenges by analyzing
sales data to uncover insights that can drive better decision-making in inventory management, marketing
strategies, and customer targeting.



Proposed Solution
Technologies Used:
Python and SQL for data cleaning and analysis
Power Bl for data visualization
Excel for data collection and preliminary analysis
Power Point for preparing a document.
Solution Architecture:
= Data collection from sales records, inventory, and customer databases.
= Data processing and analysis using Python, Power Query for cleaning, manipulation, and feature extraction.
= Data visualization using Power Bl for presenting insights and KPIs to stakeholders.

Scope and Limitations

* Scope
1.Data Integration and Management:
« Data cleaning and transformation processes to ensure consistency and accuracy.
 Handling data related to product sales, customer demographics, and marketing activities.

2.5ales and Inventory Analysis:
Analysis of historical sales trends to identify seasonal patterns, high-demand periods.

« Limitations
Data Availability and Quality:
» Historical data may be limited or incomplete, which can hinder the accuracy of trend analysis and
forecasts.



Project Plan

Milestones
1-Project Initiation (Week 1)
2- Data Collection and Integration (Week 2 )
3- Determine KPI and Pages of Dashboard (Week 3)
4- Dashboard and Report Development (Week 4)
5- User Documentation (Week 5)

Task Breakdown

1-Project Initiation :
* Define project goals and scope.
 Identify key stakeholders and their roles.
« Gather initial requirements from Data and some websites.

* Prepare project plan and timeline.

2-Data Collection and Preparation:
 ldentify data sources (Data website).

» Extract historical sales.
« Clean, normalize, Merge and integrate data into a unified database for analysis.



3- Determine KPI and Pages of Dashboard :

* Analyze key business metrics: sales by product category, revenue, profit margins.
* Determine KPIs for stakeholder.

4- Dashboard and Report Development:

* Design key performance indicators (KPIs) in dashboards.
* Develop customizable, real-time reports and dashboards in Power BI.
« Implement category-wise revenue, customer segmentation, and sales performance reports.

5- User Documentation:
« Build Document for project with power point



Metrics and Deliverables

* Determine Measurements :
« Total Revenue
« Total Cost
* Profit Margin = (Total Revenue - Total Cost) / Total Revenue
* Average purchase value = Total sales / humber of customers or transactions
« Ranking products based on sales and store and month and city
« Average Order Value (AQV) = Total Revenue / Number of Orders
« Revenue Growth Rate measures the percentage increase in revenue over a specific period
« Ranking category and subcategory
« Total Orders
« Total Items Sold
* Total Customers
« Average Quantity per Order
 Filters on Country, Date.
« Currency Code



Preparation Data & Analysis (EDA)

« Data Collection :
« Gather relevant datasets from online sources, public databases.

» Data Cleaning and Preprocessing
* Read data into SQL Server and Power Bl and ensure the data is accurate and data types of fields.

« Implement data cleaning techniques in Python and Power Bl to handle missing data, duplicates, and

inconsistencies.
* Make Date Table in SQL Server from some column in existed table for using in further analysis.

* Exploratory Data Analysis (EDA):
» Use Python( NumPy, Pandas, Matplotlib, Seaborn) statistical tools and visualizations to explore the dataset

and generate summary statistics to understand the data distribution and relationships.



Data Modeling SQL Server
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« Data Cleaning and Preprocessing :
Creating Table In SQL Server

select * from Exchange Rates --Overview table Date
select * from [Date]

--Create Date table for more analysis
esults il Messages
Year Month Month_Mame  Cluarer

( [Date] date Primary Key, 2015 1 Jan a1

2015-01-02 2015 Jan

‘r’ear‘] int, 2015-01-03 2015
2015-01-04 2015

:Month] smallint, 2015-01-05 2015
[Month_Name] varchar(19), 2015-01-06 2015

2015-01-07 2015

[Quarter] varchar(19)) 20150108 2015

20050109 2015

--Insert Date column in Date table we extract from Exchange Rates table il 20150110 2015

2015-01-11 2015

Jan

Jan

Jan

Jan

Jan

Jan

Jan

Zinsert into [Date]([Date]) 2015-01-12 2015

Jan
2015-01-13 20156

select distinct([Date]) from Exchange_Rates 150112 2015
order by [Date] asc 20150115 2015

2015-01-16 2015

--modify other columns in Date table by Built-in function 2015-01-17 2015

200150118 2015

-UPDATE [Date] 2015-01-19 2015
SET [Year] = YEAR([Date]); Sois0121 2015
-UPDATE [Date] 2015-01-22 2015

2015-01-23 20715

SET [Month] = month([Date]); 2015-01-24 2015

2015-01-25 2015

-UPDATE [Date] 2015-01-26 2015

2005-01-27 2015

SET [Month _Name] = format([Date], 'MMM'); 20150128 | 2015
_UPDATE [Date] 2015-01-29 2015

2015-01-30 2015

SET [Quarter] = 'Q-' + cast(DATEPART(QUARTER, [Date]) as varchar(10)) 2015-01-31 2015

2015-02-01 2015

Jan
Jan

Jan

0 O O 1 1 e e (N e 1 1 1 e e [ O T [




« Exploratory Data Analysis (EDA): creating visuals to extract insight from data in
python and get summary statistics

product_df.info() sales_df.info()

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 2517 entries, @ to 2516
Data columns (total 12 columns):

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 62884 entries, @ to 62883
Data columns (total 9 columns):

exchange_Rates_df.info()

<class 'pandas.core.frame.DataFrame’'>

#

W oo 1o wmpb wmpmE ®

11

Column

ProductKey
Product Name
Brand

Color

Unit Cost USD
Unit Price USD
SubcategoryKey
Subcategory
CategoryKey
Category
Cost_groups
Price_groups

Non-Null Count

non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null

float64d
float64d
intée4
object
intée4
object
category
category

#

~S O R W ®

8

Column

Order Number

Line Item
Order Date

Delivery Date
CustomerKey

StoreKey
ProductKey
Quantity

Non-Null Count Dtype

62884
62884
62884
13165
62884
62884
62884
62884

Currency Code 62884
dtypes: int64(6), object(3)
memory usage: 4.3+ MB

non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null

Rangelndex: 11215 entries, @ to 11214
Data columns (total 3 columns):
# Column Non-Null Count Dtype

0 Date 11215 non-null
1 Currency 11215 non-null
2 Exchange 11215 non-null
dtypes: floaté4(1l), object(2)
memory usage: 263.0+ KB

object
float64

dtypes: category(2), float64(2), int64(3), object(5) customers_df.info()
memory usage: 282.5+ KB -
<class 'pandas.core.frame.DataFrame'>
Rangelndex: 15266 entries, @ to 15265
Data columns (total 1@ columns):

stores_df.info() # Column Non-Null Count

15266
15266 non-null
15266 non-null
15266 non-null
15256 non-null
15266 non-null
15266 non-null
15266 non-null
Continent 15266 non-null
Square Meters non-null float64 9 Birthday 15266 non-null
4  Open Date hon-null object dtypes: int64(1), object(9)
dtypes: float64(1), int64(1), object(3) memory usage: 1.2+ MB

memory usage: 2.7+ KB

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 67 entries, @ to 66

Data columns (total 5 columns):

# Column Non-Null Count

CustomerKey
Gender

Name

City

State Code
State

Zip Code
Country

StorekKey
Country
State

non-null
non-null

0~ ok WNE®I




« Exploratory Data Analysis (EDA): creating visuals to extract insight from data in
python and get summary statistics

Number of Customers by Country and Gender The United States has the
highest number of customers,
followed by the United
Kingdom and Germany. For
most countries, the number of
male and female customers is
relatively similar. However, in
the United States, there are
significantly more female
customers than male
customers.

U
| -
]
=
o
-
u
-
-
Y-
o
-
]
o
£
=
=

Customer Country




Distribution of Age Groups The age group with the

highest number of people s
61+, followed by 31-45 and
46-60. The age groups 19-30
and 0-18 have significantly
lower numbers of people.
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Unit Cost Analysis:
*The majority of products have a unit cost between SO and $118.23.
*There is a significant number of products with a unit cost between
$118.23 and $235.98.
*The number of products decreases as the unit cost increases.
*There are a few products with a unit cost above $1060.22.

Unit Price Analysis:
*The majority of products have a unit price between SO and $356.40.
*There is a significant number of products with a unit price between
$356.40 and $711.85.
*The number of products decreases as the unit price increases.
*There are a few products with a unit price above $2844.54.

Overall Analysis:
*The distribution of unit cost and unit price is similar.
*The majority of products have a low unit cost and unit price.
*There is a small number of products with a high unit cost and unit price.
*The unit cost and unit price are not perfectly correlated. There are
products with a low unit cost but a high unit price, and vice versa.




Total Quantity by Currency Code and Quantity USD is the dominant currency:
The total quantity of products

sold in USD is significantly higher
than any other currency.

EUR and GBP also have significant
sales: The total quantity of
products sold in EUR and GBP is
also relatively high. AUD, CAD,
and other currencies have lower
sales: The total quantity of
products sold in AUD, CAD, and
other currencies is much lower.
Most products are sold in
quantities of 1 or 2: The majority
of products are sold in quantities
of 1 or 2. Higher quantities are
less common: Higher quantities,
such as 3 or more, are less
common
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Distribution of Unit Cost USD Distribution of Unit Price USD
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The outliers in 'Unit Cost USD' are primarily high-end products like refrigerators and televisions,
which have significantly higher costs compared to other products in the dataset. These products
represent about 7.27% of the total products, indicating that they are a small but distinct group with
higher costs.

Unit Cost Analysis:
*The median unit cost is around 150 USD.
*The interquartile range (IQR) is relatively small, indicating that the majority of unit costs are clustered
around the median.
*There are a few outliers on the right side of the plot, indicating that there are a few products with unit
costs significantly higher than the majority.
*The distribution is skewed to the right, meaning that there are more products with higher unit costs than
lower unit costs.

Unit Price Analysis:
*The median unit price is around 500 USD.
*The IQR is larger than the IQR for unit cost, indicating that the unit prices are more spread out.
*There are a few outliers on the right side of the plot, indicating that there are a few products with unit
prices significantly higher than the majority.
*The distribution is also skewed to the right, meaning that there are more products with higher unit prices
than lower unit prices.

Overall Analysis:
*Both the unit cost and unit price distributions are skewed to the right, indicating that there are more
products with higher costs and prices than lower costs and prices.
*The unit prices are more spread out than the unit costs, as indicated by the larger IQR for unit price.
*There are a few outliers in both distributions, indicating that there are a few products with extremely high
costs and prices.



Presentation
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e QOverview Visualization

1. Description of the Dashboard
This dashboard provides a comprehensive overview of analysis for an electronic store, displaying key metrics related to
product sales, categories, profit margins, and sales trends over time. The dashboard is divided into multiple sections for
better clarity:
1.Total Orders: orders have been processed, reflecting overall sales activity.
2.Total Cost: The company incurred in costs to fulfill these orders.
3.Total Revenue: The store generated in revenue, indicating a significant return on the costs.
4.Total Quantity Sold: items have been sold in total.
5.Average Quantity per Order: Customers, on average, purchase items per order.
6.Average Shipping Days: Orders take an average of days to be delivered.
Monthly Cost Trends:
The line chart in the center displays the average cost per month ranging between $S113 and $121. The cost fluctuates
slightly, with the highest spike in March and the lowest in June
Revenue and Quantity by Category:
The bottom left Tree Map shows revenue distribution by category. Key categories are:
Computers Leading in revenue, followed by:
*Home Appliances
*Cameras
* Cell Phones
Smaller shares are attributed to TV, Audio, and Music categories, each contributing between and

Filter: There are some filters for using



2. Two lines charts
The provided two lines charts show the average cost per unit sold and exchange rates over a year.
Analysis of Average Cost per Unit:
* Trend: The average cost per unit fluctuates throughout the year. There is a general upward trend from January to March,
followed by a downward trend until August. The cost then increases again from September to December.
» Seasonal Patterns: The fluctuations in average cost might be influenced by seasonal factors such as increased demand
during certain periods, changes in production costs, or promotional activities.
* Can make drill down to display fluctuations over year for chart in dashboard.
Analysis of Exchange Rates:
» Stability: The exchange rates for all currencies against USD appear relatively stable throughout the year, with minor
fluctuations.
* Currency Appreciation/Depreciation: Some currencies, such as AUD and CAD, show a slight appreciation against USD,
while others, like GBP and EUR, remain relatively stable.
* Impact on Costs: Fluctuations in exchange rates can affect the cost of imported goods and materials. If the domestic
currency weakens, it can lead to increased costs for imported products.

Combined Analysis:
* Correlation: the relationship between the average cost per unit and exchange rates. if the cost of imported materials
increases due to a weaker domestic currency, it could lead to higher average costs for products.
* Impact on Profitability: the interplay between average costs and exchange rates is crucial for assessing the store’s
profitability. If the increase in average costs is not offset by higher selling prices or increased sales volume, it could
negatively impact the bottom line.



Products Analysis
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Analyzing Product Performance

* Product Sales and Profitability:

* Top-Selling Brands: and are the top-selling brands in terms of total quantity sold. This
suggests that their products are popular among customers.

* Product Profitability: , and

have the highest profit margins, indicating they are highly profitable products.
Product Mix: The dashboard shows that the store offers a diverse range of products across multiple categories. Analyzing

the sales and profitability of different product categories can help identify areas for growth and optimization.

* Product Trends Over Time

* Sales Growth: The line chart shows a general upward trend in product sales from 2016 to 2021, suggesting that the
store's product offerings are gaining popularity.

* Seasonal Patterns: The chart also reveals some seasonal fluctuations in sales, particularly in 2019 and 2020. This might
indicate that certain products are more popular during specific times of the year.

Category Trends: Analyzing sales trends by category can help identify which product categories are driving growth and
which might require additional marketing or promotional efforts.

* four key metrics related to product performance:
* Average Price Per Product:
* Average Cost Per Product:
* Number of Products:
 Number of Categories:



* The filters include:

e Country: This filter allows users to select a specific country to analyze product sales and performance in that
region.

* Year: Users can choose a specific year to examine product trends over time.

* Quarter: This filter enables users to focus on a particular quarter of the year for more detailed analysis.

 Month: Users can select a specific month to analyze product performance during that time period.

e Category: This filter allows users to analyze product performance by category, such as Computers, Cameras &
Accessories, Cell Phones, etc.

* Brand: Users can filter the data by brand from to identify the top-selling brands and assess their
profitability.
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Analyzing Sales Data

e QOverall Sales Performance

* Profit Margin: The overall profit margin is indicating a healthy level of profitability for the store.

* Profit: The total profit for the store is million, showcasing strong financial performance.

* Average Purchase Value: The average purchase value is , suggesting that customers are making substantial
purchases.

e Sales Trends Over Time

* Revenue and Quantity Growth: The line chart shows a general upward trend in both total revenue and total quantity
sold from 2016 to 2019 indicating increasing sales and customer demand , and there is high steep down from
2019 to 2021 indicating decreasing sales.

* Seasonal Patterns: The chart also reveals some seasonal fluctuations in sales, particularly in 2019 and 2020. This
might indicate that certain products or categories are more popular during specific times of the year.

* Cost Trends: The average cost per product remained relatively stable from 2016 to 2021, with a slight increase in
2017 and a decrease in 2018. This suggests that the store has been able to maintain consistent control over
product costs.

* Revenue Trends: The average revenue per product increased from 2016 to 2019, then decreased slightly in 2019 and
2020 before rebounding in 2021. This indicates that the store has been able to increase its selling prices or
improve product mix over time.



* Product Category Performance
* Top-Selling Categories: are the top-
selling categories based on profit margin. This suggests that these categories are driving the store's profitability.
e Category-Specific Analysis: Analyzing the performance of each category can help identify opportunities for growth and
areas for improvement. For example, while Computers have a lower profit margin than some other categories,
they might have a higher sales volume, contributing significantly to overall revenue.

e Subcategory Analysis
e Subcategory Performance: The dashboard provides information on the total revenue and quantity sold for each
subcategory. This allows for a more granular analysis of product performance.
* Identifying Top-Sellers: are the top-selling subcategories based on total revenue. This
information can help inform inventory management, marketing efforts, and product recommendations.
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Customer Analysis

Total quantity and AVG Revenue by Name

Total quantity ® AVG Revenue

Kian Sims

Seren Broberg
Steffen Foerster
Jennie Wilkins

Bryan Charles

Jacqueline Casias
Mary Barnhart
James McCauley
Jonathan Marsden

Country

=] Australia
New South Wales

—] Canada

Ontario

-] Germany

Freistaat Bayern
—] United States

California

New York

Total

$3.17K

AVG Profit per customer

o~

430.00
430.00
644.00
644.00
420.00
420.00
1660.00
715.00
423.00

3154.00

Count of Customers | AVG Profit per customer

$1,832.0457
$1,832.0457
$2,673.1681
$2,673.1681
$3,270.2749
$3,270.2749
$3,639.2219
$3,713.0137
$3.410.6244

P —— -

$3,146.4565

15.27K

Count of Customers

LE

AVG quantity per Customer

Count of Customers by Gender

71.52K
(49.25%)
Gender
Male
Female
7.75K
(50.75%)



Analyzing Customer Data
Customer Segmentation and Demographics:

* Top Customers: are the top customers based on total quantity
purchased and average revenue.

 Customer Demographics: The dashboard provides information on the country, state, and gender of customers. This
can help identify specific customer segments and tailor marketing efforts accordingly.

* Geographic Distribution: have the highest number of customers based on numbers
of customers and average profit, suggesting that these regions represent significant markets for the store.
* The highest one is in Australia with profit and Number of customer

* Customer Spending Habits:

* Average Spending: The average profit per customer is indicating that customers are making substantial
purchases.

* Purchase Frequency: The average quantity per customeris , suggesting that customers are making repeat
purchases and are loyal to the store.

* Customer Lifetime Value: Analyzing customer purchase history and spending patterns can help calculate customer
lifetime value, which is a key metric for assessing customer profitability.

* Number of Customers: All of numbers for all stores

* The filters include: Country, Year, Quarter, Month



Store Analysis
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Analyzing Store Data

Store Count and Distribution
There are a total of  stores.
The United States has the highest number of stores, followed by Germany and France. This
suggests that these regions are key markets for the electronic store chain.
The dashboard indicates that the store has an online presence, which can expand its reach and
customer base.

Store Performance by Size
The "Total quantity by Square Meters (bins)" chart shows the distribution of store sizes
based on square meters. This information can be used to analyze the relationship between store size and sales
performance.
Identifying stores with high sales volumes or revenue per square meter can help pinpoint
successful store formats or locations.

Customer Sales and Revenue by Store
The "Number of Customer Sales by Month and StoreKey" chart illustrates the sales
performance of individual stores over time. This can help identify seasonal trends, peak sales periods, and
potential underperforming stores.
The "Total Revenue by Square Meters (bins)" chart shows the relationship between store
size and revenue. This can help determine whether larger stores are generating higher revenue or if other
factors, such as location or product mix, are more significant drivers of sales.

* The filters include: Country, Year, Quarter, Month



Conclusion

In conclusion, the analysis of the electronic store's sales data provides crucial insights into product
performance, customer preferences, and sales trends. By identifying the top-selling product categories,
such as computers and home appliances, we can prioritize inventory management and marketing efforts
to meet customer demand more effectively. Additionally, the analysis reveals seasonal fluctuations in
sales, highlighting opportunities for targeted promotions during peak times. Understanding the
geographical distribution of sales also opens new avenues for regional marketing strategies. Overall, the
findings from this data analysis support strategic decision-making to optimize sales, improve customer

satisfaction, and drive long-term business growth.

References:
 Data Source:
https://www.mavenanalytics.io/data-playground?page=2&pageSize=5
 Website article for measures

e ChatGPT
e Gemini



https://www.netsuite.com/portal/resource/articles/accounting/sales-kpis.shtml
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