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1 Introduction to Business Analytics

1.1 Learning Outcomes

1-1. Define business analytics and identify the four main types
1-2. Recognize examples of business analytics in companies you know
1-3. Understand why businesses use data to make decisions

1-4. Identify how artificial intelligence helps businesses analyze data

1.2 Introduction

Every morning when you wake up and check your phone, you encounter busi-
ness analytics without realizing it. The personalized news feed on your social
media app, the music recommendations on Spotify, and even the route your

GPS suggests to avoid traffic are all products of companies using data to make



decisions that affect your experience. Business analytics has become so inte-
grated into our daily lives that we often take it for granted, yet understanding
how it works can help you become a more informed consumer and a more valu-

able employee in almost any career you choose.

Business analytics is fundamentally about using information to make better
business decisions. Rather than relying solely on intuition or guesswork,
companies collect data about their customers, operations, and markets, then
analyze this information to understand patterns and make smarter choices.
This approach has transformed how businesses operate, from small local shops

to multinational corporations.

Consider your favorite coffee shop as a simple example. The owner might no-
tice that more customers order iced drinks on sunny days and hot beverages
when it's raining. By tracking these patterns over time and combining them
with weather forecasts, the owner can better predict demand and ensure they
have the right products available when customers want them. This basic form
of analytics helps the business serve customers better while reducing waste and

increasing profits.

The impact of business analytics extends far beyond individual businesses. The
global business analytics market has grown from $84.42 billion in 2024 to a pro-
jected $176.14 billion by 2031, representing a compound annual growth rate of
9.63%. This explosive growth reflects a fundamental shift in how organizations
operate and compete. Companies that effectively use data to guide their de-
cisions consistently outperform those that rely primarily on traditional meth-

ods.

Throughout this chapter, we will explore what business analytics means in prac-
tical terms, examine the four main types of analytics that companies use, look
at real examples from businesses you interact with regularly, and understand
how artificial intelligence is changing the way companies work with data. By
the end of this module, you will be able to recognize analytics in action around
you and understand why these skills have become essential in today's business

environment.



1.3 Understanding Business Analytics

1.3.1 Defining Business Analytics

Business analytics is the systematic examination of data to help organizations
make informed decisions. At its core, it involves three fundamental steps: col-
lecting relevant information, organizing that information in meaningful ways,
and analyzing it to discover patterns or insights that can guide business actions.
This process transforms raw data into actionable knowledge that companies can
use to improve their operations, better serve their customers, and increase their

competitiveness.

The concept becomes clearer when we consider a concrete example. Imagine
you manage a small restaurant and notice that your weekend dinner sales have
been declining over the past few months. Without analytics, you might simply
guess the cause or make changes based on assumptions. However, with a busi-
ness analytics approach, you would systematically gather information about
various factors that might influence your sales. You might examine your sales
data by day of the week and time of day, review customer feedback and online
reviews, analyze local events and competition, and consider external factors like

weather patterns or economic conditions.

Once you have collected this information, you will organize it in a way that al-

lows you to see patterns and relationships. You might create charts showing



sales trends over time, compare your performance to local events or competitor
activities, and categorize customer feedback by themes. Finally, you would an-
alyze this organized information to identify the most likely causes of your sales

decline and develop strategies to address them.

This systematic approach to problem-solving distinguishes business analytics
from simple reporting or casual observation. While a basic sales report might
tell you that revenue decreased by fifteen percent last month, business analytics
would help you understand why this happened and what you can do about it.
The goal is not just to describe what occurred, but to gain insights that enable

better decision-making in the future.

1.3.2 The Data Revolution in Business

Every interaction between businesses and customers generates data that can be
analyzed for insights. When you make a purchase online, visit a website, use a
mobile app, call customer service, or even walk through a store, you create in-
formation that businesses can collect and analyze. The challenge for companies
is not finding data, but rather determining which data is most valuable and how

to extract meaningful insights from it.

Modern technology has dramatically increased both the volume of available
data and the tools for analyzing it. Point-of-sale systems capture detailed infor-
mation about every transaction, websites track user behavior in real-time, mo-
bile apps monitor usage patterns, and social media platforms provide insights
into customer preferences and opinions. This wealth of information provides
unprecedented opportunities for businesses to understand their customers and

optimize their operations.

However, having access to data is only the beginning. The real value comes
from transforming this raw information into actionable insights. This requires
not only technical tools and skills, but also business knowledge to ask the right
questions and interpret results in meaningful ways. Companies that excel at this
transformation gain significant advantages over their competitors, while those

that struggle with it often find themselves falling behind in their markets.
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1.3.3 Real-World Applications

Business analytics manifest in countless ways throughout the economy, often
in forms that directly affect your daily experience as a consumer. When you
shop online and see product recommendations based on your browsing history,
you are experiencing the results of sophisticated analytics that predict what you
might want to buy. When you receive a discount offer from a retailer shortly af-
ter visiting their website, you see targeted marketing based on analytical models

that predict your likelihood of making a purchase.

The transportation industry provides another clear example of analytics in ac-
tion. Ride-sharing services like Uber and Lyft use complex algorithms to match
drivers with passengers, optimize routes, and adjust pricing based on supply
and demand. These systems analyze real-time data about traffic conditions,
driver locations, passenger requests, and historical patterns to make thousands
of decisions every minute. The result is a service that can efficiently connect

riders with drivers while maximizing utilization of available vehicles.

Even traditional industries have been transformed by analytics. Farmers now
use data from satellites, weather stations, and soil sensors to optimize planting
schedules, irrigation, and fertilizer applications. Manufacturers analyze produc-
tion data to predict equipment failures before they occur, reducing downtime
and maintenance costs. Healthcare providers use patient data to identify treat-
ment protocols that produce the best outcomes while minimizing costs and side

effects.

These examples illustrate how business analytics has moved beyond simple re-
porting to become a fundamental tool for operational excellence and compet-
itive advantage. Companies that master these capabilities can respond more
quickly to changing market conditions, serve their customers more effectively,

and operate more efficiently than their competitors.

1.4 The Four Types of Business Analytics

Business analytics can be categorized into four distinct types, each serving dif-

ferent purposes and answering different questions. These types represent in-

11



creasing levels of sophistication and value creation, building upon each other
to provide comprehensive insights for decision-making. Understanding these
categories helps clarify how businesses use data and what kinds of insights each

approach can provide.
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1.4.1 Descriptive Analytics

Descriptive analytics forms the foundation of all analytical work by summariz-
ing historical data to provide clear pictures of past performance. This type of
analysis answers the fundamental question of what happened during a specific
period or in response to events. While it might seem basic compared to more
advanced analytical techniques, descriptive analytics remains essential because

it establishes the factual foundation upon which all other analysis builds.

Consider how a retail store might use descriptive analytics to understand their
performance. At the end of each month, managers review sales reports that
show total revenue, number of transactions, average purchase amounts, and
best-selling products. These reports provide clear, factual summaries of what
occurred during the month, allowing managers to understand their current po-

sition and identify areas that warrant further investigation.

The power of descriptive analytics lies in its ability to transform large volumes of
raw data into understandable summaries. A grocery store might process thou-

sands of individual transactions each day, but descriptive analytics can summa-

12



rize this information to show daily sales totals, peak shopping hours, popular
product categories, and seasonal trends. This summarized information becomes
the starting point for understanding business performance and identifying op-

portunities for improvement.

Modern businesses use sophisticated tools to create descriptive analytics that
go far beyond simple reports. Interactive dashboards allow managers to ex-
plore their data from multiple perspectives, drilling down from high-level sum-
maries to detailed information about specific products, customers, or time peri-
ods. These tools make it possible for non-technical users to access and under-

stand complex data without requiring advanced analytical skills.

However, descriptive analytics has important limitations that businesses must
understand. While it can clearly show what happened, it provides no insight
into why events occurred or what might happen in the future. A descriptive
analysis might reveal that customer satisfaction scores declined in the third quar-
ter, but it cannot explain whether this was due to product quality issues, service

problems, competitive pressures, or external factors like economic conditions.

1.4.2 Diagnostic Analytics

Diagnostic analytics builds upon descriptive analytics by investigating the un-
derlying causes of observed patterns and trends. This type of analysis answers
the crucial question of why something happened, using various techniques to
uncover the relationships and factors that drive business outcomes. Diagnostic
analytics represents a significant step forward in analytical sophistication be-
cause it moves beyond simple reporting to provide explanations that can guide

corrective actions.

The process of diagnostic analytics often begins with observations from descrip-
tive analysis that raise questions or concerns. For example, a subscription-based
service might notice from their descriptive analytics that customer cancellations
increased by twenty percent last quarter. Diagnostic analytics would then inves-
tigate potential causes of this increase by examining various factors that might

influence customer retention.
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The investigation might reveal that cancellations were concentrated among cus-
tomers who had experienced technical problems with the service, or among
those who had not used certain features within their first month of subscription.
By identifying these patterns, the company can understand the root causes of

increased cancellations and develop targeted strategies to address them.

Diagnostic analytics employs various techniques to uncover these causal rela-
tionships. Correlation analysis can identify factors that tend to change together,
while segmentation analysis can reveal how different groups of customers or
products behave differently. Time-series analysis can show how events unfold

over time and identify potential trigger points for observed changes.

A restaurant chain might use diagnostic analytics to understand why some
locations consistently outperform others. The analysis might examine factors
such as local demographics, competition, store layout, staffing levels, and
management practices. By identifying the characteristics that distinguish high-
performing locations from average ones, the company can develop strategies

to improve performance across their entire network.

The value of diagnostic analytics extends beyond problem-solving to oppor-
tunity identification. By understanding what drives positive outcomes, busi-
nesses can replicate successful strategies and avoid repeating mistakes. This
type of analysis helps companies move from reactive problem-solving to proac-
tive management based on understanding the underlying drivers of their per-

formance.

1.4.3 Predictive Analytics

Predictive analytics represents a fundamental shift from analyzing the past to
anticipating the future. This type of analysis uses historical data and statistical
techniques to forecast what is likely to happen under various conditions. By
providing insights into future trends and outcomes, predictive analytics enable
businesses to make proactive decisions rather than simply reacting to events

after they occur.

The foundation of predictive analytics lies in the assumption that patterns ob-

served in historical data will continue, at least to some degree. A clothing retailer

14



might analyze several years of sales data to identify seasonal patterns, then use
these patterns to predict demand for different types of clothing in upcoming sea-
sons. This forecast helps them make better decisions about inventory purchases,

staffing levels, and marketing campaigns.

Netflix provides an excellent example of predictive analytics in action. The
company analyzes viewing patterns of millions of subscribers to predict which
shows and movies individual users are likely to enjoy. These predictions drive
their recommendation system, which influences approximately eighty percent
of the content that subscribers watch. By accurately predicting user preferences,
Netflix can improve customer satisfaction while also optimizing their content

acquisition and production investments.

Predictive analytics encompasses a wide range of techniques, from simple trend
extrapolation to sophisticated machine learning algorithms. Time series fore-
casting might predict next quarter's sales based on historical patterns and sea-
sonal trends. Customer lifetime value models estimate the total revenue that
new customers will generate over their entire relationship with the company.
Churn prediction models identify customers who are at risk of canceling their

subscriptions, allowing companies to intervene with retention offers.

The retail industry demonstrates the practical value of predictive analytics
through demand forecasting. Major retailers like Walmart use predictive
models to anticipate demand for thousands of products across thousands
of locations. These forecasts help them optimize inventory levels, reduce
stock-outs and overstock situations, and improve customer satisfaction while

minimizing costs.

However, predictive analytics require careful validation and ongoing monitor-
ing to remain effective. Models trained on historical data may become less ac-
curate as business conditions change or as the relationships between variables
evolve over time. The COVID-19 pandemic provided a dramatic example of this
challenge, as consumer behavior shifted so rapidly that many existing predictive

models became obsolete almost overnight.
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4.8 Key Terms

Forecasting: The process of using historical data and patterns to make informed

predictions about future events in business.

Time Series Data: Data collected over time, where the order of observations

matters, revealing trends and patterns.

Trend: The general direction of data over time, indicating growth, decline, or

stability in a business metric.

Seasonal Pattern: Regular, predictable fluctuations in business data that occur

at specific times, such as daily, weekly, monthly, or yearly.

Random Fluctuations: Unpredictable variations in data that cannot be

explained by trends or seasonal patterns.

Moving Average: A simple forecasting method that predicts future values

based on the average of recent data points.

Seasonal Average: A forecasting approach that accounts for regular seasonal

patterns by averaging historical data for the same period over multiple years.

Trend-Adjusted Forecast: A method that combines both trend and seasonal

patterns to make more accurate predictions.

Al-Powered Forecasting: Using artificial intelligence and machine learning to
analyze large datasets, detect patterns, and generate forecasts, often with real-

time updates.

Forecast Accuracy: A measure of how close predicted values are to actual out-

comes, important for evaluating the reliability of forecasts.

4.9 Review Questions

1. What is the difference between a trend and a seasonal pattern in business
data?

2. How does time series data help businesses make predictions?
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3. Explain how random fluctuations can affect forecasting accuracy.

4. Describe how a moving average is calculated and when it might be most

useful.

5. How can trend-adjusted seasonal forecasting improve prediction accu-
racy?

6. Give an example of how Al-powered forecasting can benefit a retail or
service business.

7. Why is human judgment still important when using Al for forecasting?

8. Explain how forecasting can help with inventory management, staffing,

and financial planning.
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4.11 Lab 4-1 Trend Analysis and Forecasting

This lab focuses on identifying and interpreting overall trends in business data
using Excel. You will analyze how values change over time and use linear trend-
lines to make simple forecasts based on historical patterns. The emphasis is on
understanding the general direction of data (increasing, decreasing, or stable)

and using that trend to project short-term future values. You may use Al tools
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such as ChatGPT to help interpret results, but all calculations and forecasts must

be created and verified in Excel.

4.11.1 Demonstration

A small software company offers a monthly subscription service. Management
wants to understand whether subscriber growth is accelerating, slowing down,

or remaining steady so they can plan marketing spending and server capacity.

Table 4.8: Monthly subscriber growth for a software subscription service

Month Subscribers (Year 1) Subscribers (Year 2)

Jan 1240 1360
Feb 1285 1420
Mar 1330 1480
Apr 1390 1555
May 1460 1630
Jun 1520 1700
Jul 1590 1775
Aug 1645 1835
Sep 1700 1900
Oct 1755 1965
Nov 1810 2025
Dec 1860 2090

4.11.1.1 Step 1: Set Up Data in Excel

Begin by opening Excel and entering your data into a single table. Type Month
in cell Al, Year 1 in B1, and Year 2 in C1, then list the months from January
through December in column A and enter the corresponding values for each
year in columns B and C. After entering the data, highlight the entire table so it
is ready to be used for a chart.
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4.11.1.2 Step 2: Create Line Chart

With the data selected, go to the Insert tab and choose a 2-D Line chart. Excel
will automatically generate a chart that displays both Year 1 and Year 2 as sepa-
rate lines across the months, allowing you to visually compare how the values

change over time.

4.11.1.3 Step 3: Add Trendline for Year 1

To add a linear trendline for Year 1, click directly on the Year 1 line in the chart to
select it, then right-click and choose ”Add Trendline.” In the panel that appears,
select the Linear option and check the box labeled ”Display Equation on chart”
so that the regression equation is shown.

4.11.1.4 Step 4: Add Trendline for Year 2

Repeat the same process for Year 2 by clicking on the Year 2 line, right-clicking,
and selecting ”Add Trendline.” Again, choose the Linear option and display the

equation on the chart so that both years have visible trendline equations.

4.11.1.5 Step 5: Interpret Trendline Equations

Once both equations are displayed, observe that Excel is calculating a linear re-
gression even though the chart s a line chart. It does this by treating each month
as a numerical value from 1 to 12. The equation will appear in the form y = mx +
b, where the slope (m) represents the average monthly increase. A larger slope

indicates faster growth, while a smaller slope indicates slower growth.
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4.11.1.6 Step 6: Compare Growth Rates

Compare the slopes of the two equations to determine whether subscriber
growth is increasing, decreasing, or staying consistent between the two years.
This comparison is the main goal of the analysis. Year 2 seems to have

accelerated growth rate.

4.11.1.7 Step 7: Create Forecast

To create a forecast, use the equation from Year 2 and substitute the next three-
month values into the formula. Since December corresponds to 12, use 13 for
January of the next year, 14 for February, and 15 for March, then calculate the

resulting values to estimate future subscriber counts.

Table 4.9: Projected subscriber growth for Year 3

Month Subscribers Forecast (Year 3)

Jan 2165
Feb 2233
Mar 2300
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