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Introduction to Business Forecasting and Predictive analytics - Logic and Data Driven Models 

ï Data Mining and Predictive Analysis Modeling ï Machine Learning for Predictive analytics. 
 

 

 

 

 

 

 

 

 

 
 

Analyzing a large volume of data is already a crucial part of the decision-making process for any 

business, irrespective of its volume. Available big data resolve everyday problems like improving 

the conversion rate or to attaining customer loyalty for an e-commerce business. But do you know 
that you can also use this data to forecast events before they actually happen? It adds the value of 

Predictive Analytics Solutions to predict user behavior based on historical data and act 
consequently to optimize sales. 

For online businesses, occasionally executing predictive analytics is equal to improving your 
understanding of the customer and classifying changes in the market before they occur. The 

predictive analytics models take out patterns from past and transactional data to recognize risks 

and opportunities. Self-learning software will automatically evaluate the existing data and 
provide tools for future problems. It will  enable you to build new sales strategies to adjust 

according to the changes and increase profit growth. 

https://www.existbi.com/services/implementation-services/business-intelligence/predictive-analytics/
https://www.predictiveanalyticstoday.com/what-is-predictive-analytics/
https://www.existbi.com/blog/the-5-key-predictive-analytics-models-you-need-to-know/
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INTRODUCTION  TO BUSINESS FORECASTING TECHNIQUES 

 

Companies conduct business forecasts to determine their goals, targets, and project plans for each 

new period, whether quarterly, annually, or even 2ï5-year planning. Some companies utilize 

predictive analytics software to collect and analyze the data necessary to make an accurate 

business forecast. Predictive analytics solutions give you the tools to store data, organize 

information into comprehensive datasets, develop predictive models to forecast business 

opportunities, adapt datasets to data changes, and allow import/export from other data channels. 

 

Forecasting helps managers guide strategy and make informed decisions about critical business 

operations such as sales, expenses, revenue, and resource allocation. When done right, forecasting 

adds a competitive advantage and can be the difference between successful and unsuccessful 

companies. 

In this to business forecasting, we'll cover: 

 
× What is business forecasting? 

 
× What are the best forecasting techniques? 

 
× Why forecasting in management is important? 

 
× How to conduct business forecasts? 

 
× A few forecasting examples for businesses 

 

To deal with the increasing variety and complexity of management forecasting problems, many 

forecasting methods have been documented in recent years. All the methods have distinct usage 
and attention must be paid to select the right method for a specific application. The administrator 

and the manager of the forecast share a significant role in choosing the technique; and the better 

they recognize the various forecast opportunities, the more likely the companyôs estimated effort 
will pay off. 

What is business forecasting? 

Business forecasting is a projection of future developments of a business or industry based on 
trends and patterns of past and present data. 

 

 
Choosing a right forecasting method depends on many factors ï 

https://www.wrike.com/blog/planning-resources-for-operations-team/
https://www.wrike.com/blog/planning-resources-for-operations-team/
https://www.wrike.com/project-management-guide/faq/what-is-resource-allocation-in-project-management/
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× significance and accessibility of historical data, 

× the background of the prediction, 

× time available for analysis, 

× the degree of precision anticipated, 

× value to the Company, 

× And desired time period for forecast. 
 

 
Manager and forecaster need to collectively work to achieve successful forecasting, they must try 
to answer the following questions: 

 

1. How the forecast is going to be useful? ï precisely the purpose of it 

2. Understand the mechanisms and sensitivities of the system for which forecast is made? 

3. How relevant is past in predicting future? 
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TYPES OF PREDICTING  MODELS 

 

 

 

 
Qualitative Techniques: 

 

Qualitative Technique is applied when enough data is not available ï i.e. when the product 
is launched in the market for the first time. They use human evaluation and rating schemes to 
convert qualitative data into quantitative calculations. 

 

The goal is to gather all information and considerations related to the factors being evaluated in a 
logical, impartial, and systematic manner. Such methods are often used in the field of new 
technologies, where the development of product ideas may require more ñinventionò, so it is 
difficult to study the research and development requirements, and the perception and entry of the 
market is very uncertain. 

 

Qualitative business forecasting is predictions and projections based on experts' and 
customers' opinions. This method is best when there is insufficient past data to analyze to reach a 
quantitative forecast. In these cases, industry experts and forecasters piece together available data 
to make qualitative predictions. 

 

Qualitative models are most successful with short-term projections. They are expert- 
driven, bringing up contrasting opinions and reliance on judgment over calculable data. Examples 
of qualitative models in business forecasting include: 

 
× Market research: This involves polling people ï experts, customers, employees ï to get 

their preferences, opinions, and feedback on a product or service. 
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× Delphi method: The Delphi method relies on asking a panel of experts for their opinions 

and recommendations and compiling them into a forecast. 
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Time Series Analysis 

 

Time Series is a set of observations on the values that a variable takes at different times. Example: 

Sales trend, stock market prices, weather forecasts etc. In simple terms. Letôs take a sales data. 
You would have cells that are connected on every month basis. Like for January, you sold 150, 

and in February, you sold about a bit more let us assume three hundred and so on for all the 12 
months. So, you have your sales data, right? This becomes a time series for you. And given that 

there is a pattern, we can predict the future sales of the same unit. 

Casual Methods: 

 

Causal forecasting recognizes that the predicted dependent variable affects one or more other 
independent variables. Causal methods take into account all possible factors that may affect the 

dependent variable. Consequently, the data necessary for such forecasting can vary from internal 
data to external data, such as surveys, macroeconomic indicators, product characteristics, social 

chatter, etc. Typically, casual models are infinitely modified to ensure that the latest data are 
included in the model. 
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Quantitative business forecasting 

 

Use quantitative forecasting when there is accurate past data available to analyze patterns and 
predict the probability of future events in your business or industry. 

 

Quantitative forecasting extracts trends from existing data to determine the more probable results. It 

connects and analyzes different variables to establish cause and effect between events, elements, and 

outcomes. An example of data used in quantitative forecasting is past sales numbers. 
 

Quantitative models work with data, numbers, and formulas. There is little human interference in 
quantitative analysis. Examples of quantitative models in business forecasting include: 

× The indicator approach: This approach depends on the relationship between specific 

indicators being stable over time, e.g., GDP and the unemployment rate. By following the 

relationship between these two factors, forecasters can estimate a business's performance. 

× The average approach: This approach infers that the predictions of future values are equal 

to the average of the past data. It is best to use this approach only when assuming that the 

future will resemble the past. 

× Econometric modeling: Econometric modeling is a mathematically rigorous approach to 

forecasting. Forecasters assume the relationships between indicators stay the same and test 

the consistency and strength of the relationship between datasets. 

× Time-series methods: Time-series methods use historical data to predict future outcomes. By 

tracking what happened in the past, forecasters expect to get a near-accurate view of the future 

How do you choose the right  business forecasting technique? 

 
Choosing the right business forecasting technique depends on many factors. Some of these are: 

 
× Context of the forecast 
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× Availability and relevance of past data 

 
× Degree of accuracy required 

 
× Allocated time to conduct the forecast 

 
× Period to be forecast 

 
× Costs and benefits of the forecast 

 
× Stage of the product or business needing the forecast 

 
Managers and forecasters must consider the stage of the product or business as this influences the 

availability of data and how you establish relationships between variables. A new startup with no 

previous revenue data would be unable to use quantitative methods in its forecast. The more you 

understand the use, capabilities, and impact of different forecasting techniques, the 

Why is business forecasting important? 

Forecasting is valuable to businesses because it gives the ability to make informed business 
decisions and develop data-driven strategies. Financial and operational decisions are made based 
on current market conditions and predictions on how the future looks. Past data is aggregated and 
analyzed to find patterns, used to predict future trends and changes. Forecasting allows your 
company to be proactive instead of reactive. 

 

Any insight into the future puts your organization at an advantage. Forecasting helps you predict 
potential issues, make better decisions, and measure the impact of those decisions. 

 

By combining quantitative and qualitative techniques, statistical and econometric models, and 
objectivity, forecasting becomes a formidable tool for your company. 

 

Business forecasting helps managers develop the best strategies for current and future trends and 
events. Today, artificial intelligence, forecasting software, and big data make business forecasting 
easier, more accurate, and personalized to each organization. 

 

Forecasting does not promise an accurate picture of the future or how your business will evolve, 
but it points in a direction informed by data, logic, and experiential reasoning. 

 
 

What are the integral elements of business forecasting? 

 

While there are different forecasting techniques and methods, all forecasts follow the same 

process on a conceptual level. Standard elements of business forecasting include: 
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× Prepare the stage: Before you begin, develop a system to investigate the current state of 

business. 

× Choose a data point: An example for any business could be "What is our sales projection 

for next quarter?" 

× Choose indicators and data sets: Identify the relevant indicators and data sets you need 

and decide how to collect the data. 

× Make initial assumptions: To kick start the forecasting process, forecasters may make 

some assumptions to measure against variables and indicators. 

× Select forecasting technique: Pick the technique that fits your forecast best. 

 
× Analyze data: Analyze available data using your selected forecasting technique. 

 
× Estimate forecasts: Estimate future conditions based on data you've gathered to reach data- 

backed estimates. 

× Verify forecasts: Compare your forecast to the eventual results. This helps you identify any 

problems, tweak errant variables, correct deviations, and continue to improve your 

forecasting technique. 

× Review forecasting process: Review any deviations between your forecasts and actual 

performance data. 

How do you do business forecasting? 

 
Successful business forecasting begins with a collaboration between the manager and forecaster. 

They work together to answer the following questions: 

1. What is the purpose of the forecast? How will  it be used? 

 
2. What are the components and dynamics of the system the forecast is focused on? 

 
3. How relevant is past data in estimating the future? 
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Once these answers are clear, choose the best forecasting methods based on the stage of the product 

or business life cycle, availability of past data, and skills of the forecasters and managers leading 

the project. 

 

With the right forecasting method, you can develop your process using the integral elements of 

business forecasting mentioned above. 

How do you get data for  business forecasting? 

 
A forecast is only as good as the data supplied. Before collecting data, ask: 

 
× Why do you need it? 

 
× What kind of data do you need? 

 
× When will you collect it? 

 
× Where will you gather it? 

 
× Who is in charge of collecting it? 

 
× How will  you collect it? 

 

× How will  you analyze it? 

 
When you have these answers, you can start collecting data from two main sources: 

 
× Primary sources: These sources are gathered first-hand using reporting tools ð you or 

members of your team source data through interviews, surveys, research, or observations. 

× Secondary sources: Secondary sources are second-hand information or data that others have 

collected. Examples include government reports, publications, financial statements, 

competitors' annual reports, journals, and other periodicals. 

 

Ideally, prediction methods should be evaluated in the situations in which they will be 
used. The basis for conducting the evaluation is the need to test methods against 
reasonable alternatives. 
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The evaluation consists of four  steps: 

 

× test assumptions, 

× test data and methods, 

× repeat results, 

× and evaluate results. 

 
Most of the principles for testing prediction methods are based on generally accepted 
methodological procedures, such as defining criteria or obtaining a large sample of 
prediction errors. However, forecasters often violate such principles, even in academic 
studies. 

Some principles may be surprising, such as 

 

× not using the R squared, 

× not using themean squared error, 

× and not using fit  within the sample to define the most accurate time series model. 

 
A checklist of 32 principles is provided to assist in the systematic assessment of 
prediction methods 
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BUSINESS FORECASTING PROCESS 

 

The way a company forecasts is always unique to its needs and resources, but the primary 

 

The first step in predicting the future is choosing the problem youôre trying to solve or the question 

youôre trying to answer. This can be as simple as determining whether your audience will be 

interested in a new product your company is developing. Because this step doesnôt yet involve any 

data, it relies on internal considerations and decisions to define the problem at hand. 

2. Create a data plan 

 

The next step in forecasting is to collect as much data as possible and decide how to use it. This 

may require digging up some extensive historical company data and examining the past and 

present market trends. Suppose your company is trying to launch a new product. In this case, the 

gathered data can be a culmination of the performance of your previous product and the current 

performance of similar competing products in the target market. 

forecasting process can be summed up in five steps. These steps outline how business forecasting 

starts with a problem and ends with not only a solution but valuable learnings. 

1.Choose an issue to address 
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3. Pick a forecasting technique 

 

After collecting the necessary data, itôs time to choose a business forecasting technique that works 

with the available resources and the type of prediction. All the forecasting models are effective 

and get you on the right track, but one may be more favorable than others in creating a unique, 

comprehensive forecast. 

For example, if  you have extensive data on hand, quantitative forecasting is ideal for interpretation. 

Qualitative forecasting is best if you have less hard data available and are willing to invest in 

extensive market research. 

4. Analyze the data 

 

Once the ball starts rolling, you can begin identifying patterns in the past and predict the 

probability of their repetition. This information will  help your companyôs decision-makers 

determine what to do beforehand to prepare for the predicted scenarios. 

5. Verify  your findings 

The end of business forecasting is simple. You wait to see if what you predicted actually happens. 

This step is especially important in determining not only the success of your forecast but also the 

effectiveness of the entire process. Having done some forecasting, you can compare the present 

experience with these forecasts to identify potential areas for growth. 

When in doubt, never throw away ñoldò data. The final information of one forecasting process can 

also be used as the past data for another forecast. Itôs like a life cycle of business development 

predictions. 

 
Business forecasting examples 

 
Some forecasting examples for business include: 

 
1. Calculating cash flow forecasts, i.e., predicting your financial needs within a timeframe 

 
2. Estimating the threat of new entrants into your market 

 
3. Measuring the opportunity of developing a new product or service 
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4. Estimating the costs of recurring bills 

 
5. Predicting future sales growth based on past sales performance 

 
6. Analyzing relationships between variables, e.g., Facebook ads and potential revenue 

 
7. Budgeting contingencies and efficient allocation of resources 

 
8. Comparing customer acquisition costs and customer lifetime value over time 

 

Business Forecasting: How it  Works &  Real-Life  Examples 

 

A rapidly evolving modern business climate has proven how fast things can change, with 

businesses evolving beside it to succeed. In fact, todayôs world requires agile strategy and 

management. 

 
This is where business forecasting can help, enabling businesses to plan for un expected events. 

In this, youôll learn the basic principles of business forecasting and how to implement forecasting 

techniques in your business planning. 

 
What is business forecasting? 

 

Business forecasting involves forecasting tools and techniques to help businesses predict certain 

developments, such as revenue, sales, and growth. Through analytics, data, insights, and 

experience, business forecasting provides organizations with the information they can use to 

improve their decision-making. Whether you have a large or small company or offer products or 

services, accurate forecasts can help your business prepare for future events and future trends. 

 

 
For example, letôs say a new company started the year with few sales. During Q3, their sales began 

to skyrocket because of a new marketing technique spreading brand awareness. Applying a 

business forecasting technique, the team can better gauge Q4 sales ðpreparing inventory, 

expanding their team, and taking the necessary steps to have a successful quarter. 

 

 
3  examples of business forecasting in action 

Now that you understand the basics of business forecasting, itôs time to see how it works in 

practice. Read the following examples to better understand the different approaches to business 

forecasting. 

https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting


CCW331-BUSINESS ANALYTICS  UNIT -III  

17 

 

 

 

 

1. A company forecasting its sales through the end of the year 

 

Letôs suppose a small greeting card company wants to forecast its sales through the end of the 

year. The company has just a year and a half of experience and limited data to use for predictions. 

Though the first few quarters were slow to start, they have gained a great reputation in the last 

three quarters. For this reason, sales are on the rise. 

 

Since the business has limited historical data, they might consider a qualitative model for predicting 

future sales. By polling their customers, the greeting card company can gauge the willingness of 

their audience to buy new cards and pricing for the remaining quarters of the year. Market surveys 

are a type of qualitative forecasting, which utilizes que stionnaires to estimate future customer 

behavior. 

 

2. A company forecasting sales for  the next quarter  

 

In this example, letôs suppose a well-established shoe brand is forecasting profits for the next 

quarter. Normally, this company would use the time series forecasting technique to estimate profits 

for the next quarter. However, economic conditions have shifted, and the unemployment rate is 

higher than normal. As a result, the company chooses the indicator approach to predict the actual 

performance of its product. 

 

In this scenario, the company might compare two variables: employment rate and spending rates. 

With this business forecasting approach, the company predicts it will have a decrease in profits for 

the upcoming quarter. Following this prediction, it chooses to produce fewer items in response to 

economic changes and adjust budgets accordingly. 
 

3. A company forecasting returns on a new product 

 

In this next example, letôs suppose a loungewear company plans on rolling out a new product: 

slippers. Since this product is new to the company, there are no official metrics for pricing and 

popularity. For this reason, the company needs to gauge the interest level of its target audience. 

 

 

 

In this case, demand forecasting would be a great approach to gauge how much customers are 

willing to spend and how much the company will need to invest in terms of materials. By using 

this forecasting process, the loungewear company can decide if the product will perform well and 

what kind of demand exists. Ultimately, this will help the team make informed business decisions 

for production as well as sales. 

https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
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https://www.upwork.com/nx/signup/?dest=job-posting
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What are the limits  of business forecasting? 
 

You can follow the rules, use the right methods, and still get your business forecast wrong. It is, 

after all, an attempt to predict the future. Some limits to business forecasting include: 

× Biases and errors by the forecasters or managers 
 

× Incorrect information from employees, experts, or customers 
 

× Inaccurate past numbers 
 

× Sudden change in market conditions 
 

× New industry regulations 

PREDICTIVE  ANALYTICS  

 

Predictive analytics uses historical data to predict future events. Typically, historical data is used to 

build a mathematical model that captures important trends. That predictive model is then used on 

current data to predict what will  happen next, or to suggest actions to take for optimal outcomes. 

 
Predictive analytics has received a lot of attention in recent years due to advances in supporting 

technology, particularly in the areas of big data and machine learning. 

Rise of Big Data 
 

Predictive analytics is often discussed in the context of big data, Engineering data, for example, 
comes from sensors, instruments, and connected systems out in the world. Business system data 
at a company might include transaction data, sales results, customer complaints, and marketing 
information. Increasingly, businesses make data-driven decisions based on this valuable trove of 
information. 

 
Increasing Competition 

 

With increased competition, businesses seek an edge in bringing products and services to crowded 
markets. Data-driven predictive models can help companies solve long-standing problems in new 
ways. 

 
Equipment manufacturers, for example, can find it hard to innovate in hardware alone. Product 

developers can add predictive capabilities to existing solutions to increase value to the customer. 
Using predictive analytics for equipment maintenance, or predictive maintenance, can anticipate 

equipment failures, forecast energy needs, and reduce operating costs. For example, sensors that 

measure vibrations in automotive parts can signal the need for maintenance before the vehicle fails 
on the road. 

https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
https://www.upwork.com/nx/signup/?dest=job-posting
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Companies also use predictive analytics to create more accurate forecasts, such as forecasting the 
demand for electricity on the electrical grid. These forecasts enable resource planning (for example, 
scheduling of various power plants), to be done more effectively. 

 

Cutting-Edge Technologies for  Big Data and Machine Learning 

To extract value from big data, businesses apply algorithms to large data sets using tools such as 

Hadoop and Spark. The data sources might consist of transactional databases, equipment log files, 

images, video, audio, sensor, or other types of data. Innovation often comes from combining data 

from several sources. 

 
With all this data, tools are necessary to extract insights and trends. Machine learning techniques 
are used to find patterns in data and to build models that predict future outcomes. A variety of 
machine learning algorithms are available, including linear and nonlinear regression, neural 
networks, support vector machines, decision trees, and other algorithms. 

 

Predictive Analytics Examples 

Predictive analytics helps teams in industries as diverse as finance, healthcare, pharmaceuticals, 
automotive, aerospace, and manufacturing. 

 
 

 
Å Automotive ï        Breaking new     ground     with      autonomous      vehicles Companies 

developing driver assistance technology and new autonomous vehicles use predictive analytics to 
analyze sensor data from connected vehicles and to build driver assistance algorithms. 

Å Aerospace ï Monitoring aircraft engine health 
To improve aircraft up-time and reduce maintenance costs, an engine manufacturer created a real- 
time analytics application to predict subsystem performance for oil, fuel, liftoff,  mechanical health, 

and controls. 

Å Energy Production ï Forecasting electricity price and demand 
Sophisticated forecasting apps use models that monitor plant availability,  historical trends, 

seasonality, and weather. 

Å Financial Services ï Developing credit risk models 
Financial institutions use machine learning techniques and quantitative tools to predict credit risk. 

Å Industrial  Automation and Machinery ï Predicting machine failures 
A plastic and thin film producer saves 50,000 Euros monthly using a health monitoring and 
predictive maintenance application that reduces downtime and minimizes waste. 
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Å Medical   Devices ï   Using    pattern-detection    algorithms    to   spot   asthma    and   COPD An 
asthma management device records and analyzes patients' breathing sounds and provides instant 
feedback via a smart phone app to help patients manage asthma and COPD. 

 

How Predictive Analytics Works 
 

Predictive analytics is the process of using data analytics to make predictions based on data. This 

process uses data along with analysis, statistics, and machine learning techniques to create a 

predictive model for forecasting future events. 

 
The term ñpredictive analyticsò describes the application of a statistical or machine learning 
technique to create a quantitative prediction about the future. Frequently, supervised machine 
learning techniques are used to predict a future value (How long can this machine run before 
requiring maintenance?) or to estimate a probability (How likely is this customer to default on a 
loan?). 

 
Predictive analytics starts with a business goal: to use data to reduce waste, save time, or cut costs. 
The process harnesses heterogeneous, often massive, data sets into models that can generate clear, 
actionable outcomes to support achieving that goal, such as less material waste, less stocked 
inventory, and manufactured product that meets specifications. 

 
Predictive Analytics Workflow  

 

We are all familiar with predictive models for weather forecasting. A vital industry application of 
predictive models relates to energy load forecasting to predict energy demand. In this case, energy 
producers, grid operators, and traders need accurate forecasts of energy load to make decisions for 
managing loads in the electric grid. Vast amounts of data are available, and using predictive 
analytics, grid operators can turn this information into actionable insights. 

https://in.mathworks.com/discovery/supervised-learning.html
https://in.mathworks.com/discovery/supervised-learning.html
https://in.mathworks.com/discovery/load-forecasting.html
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Step-by-Step Workflow  for  Predicting Energy Loads 

Typically, the workflow for a predictive analytics application follows these basic steps: 

 
1. Import  data from varied sources, such as web archives, databases, and spreadsheets. 

Data sources include energy load data in a CSV file and national weather data showing 

temperature and dew point. 

2. Clean the data by removing outliers and combining data sources. 

Identify data spikes, missing data, or anomalous points to remove from the data. Then 
aggregate different data sources together ï in this case, creating a single table including 
energy load, temperature, and dew point. 

3. Develop an accurate predictive model based on the aggregated data using 

statistics, curve fitting tools, or machine learning. 

Energy forecasting is a complex process with many variables, so you might choose to use 
neural networks to build and train a predictive model. Iterate through your training data set 
to try different approaches. When the training is complete, you can try the model against 
new data to see how well it performs. 
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4. Integrate the model into a load forecasting system in a production environment. 

Once you find a model that accurately forecasts the load, you can move it into your 

production system, making the analytics available to software programs or devices, 

including web apps, servers, or mobile devices. 
 

Create models and forecast future outcomes 

Predictive modeling is a technique that uses mathematical and computational methods to predict 

an event or outcome. A mathematical approach uses an equation-based model that describes the 
phenomenon under consideration. The model is used to forecast an outcome at some future state 

or time based upon changes to the model inputs. The model parameters help explain how model 
inputs influence the outcome. Examples include time-series regression models for predicting 

airline traffic volume or predicting fuel efficiency based on a linear regression model of engine 
speed versus load. 

 

The computational predictive modeling approach differs from the mathematical approach because 

it relies on models that are not easy to explain in equation form and often require simulation 
techniques to create a prediction. This approach is often called ñblack boxò predictive modeling 

because the model structure does not provide insight into the factors that map model input to 
outcome. Examples include using neural networks to predict which winery a glass of wine 

originated from or bagged decision trees for predicting the credit rating of a borrower. 

 

Predictive modeling is often performed using curve and surface fitting, time series regression, or 
machine learning approaches. Regardless of the approach used, the process of creating a predictive 
model is the same across methods. The steps are: 

 

1. Clean the data by removing outliers and treating missing data 

2. Identify a parametric or nonparametric predictive modeling approach to use 

3. Preprocess the data into a form suitable for the chosen modeling algorithm 

4. Specify a subset of the data to be used for training the model 

5. Train, or estimate, model parameters from the training data set 

6. Conduct model performance or goodness-of-fit  tests to check model adequacy 

7. Validate predictive modeling accuracy on data not used for calibrating the model 

8. Use the model for prediction if  satisfied with its performance 

 

Types of Predictive Models 

While data analysts are required to make decisions regarding which mathematical model to use 

in a given situation, they are not actually the ones crunching the data. Statisticians and 

programmers develop computer programs that carry out these processes, each of which operates 

using a different mathematical model. 

https://in.mathworks.com/discovery/time-series-regression.html
https://in.mathworks.com/help/econ/simulate-airline-passenger-counts.html
https://in.mathworks.com/help/curvefit/fit-smooth-surfaces-to-investigate-fuel-efficiency.html
https://in.mathworks.com/help/curvefit/linear-and-nonlinear-regression.html
https://in.mathworks.com/discovery/neural-network.html
https://in.mathworks.com/help/deeplearning/ug/wine-classification.html
https://in.mathworks.com/help/stats/credit-rating-by-bagging-decision-trees.html
https://in.mathworks.com/solutions/machine-learning.html
https://in.mathworks.com/help/curvefit/removing-outliers.html
https://in.mathworks.com/help/matlab/matlab_prog/clean-messy-and-missing-data-in-tables.html
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ñThe tools weôre using for predictive analytics now have improved and become much more 

sophisticated,ò Goulding says, explaining that these advanced models have allowed us to ñhandle 

massive amounts of data in ways we couldnôt before.ò 

The advancement of these tools has also resulted in the use of predictive analytics to identify 

ñunknownsò that previously could not be addressed, leading to an overall need for analysts that 

can succinctly identify which model best aligns with the type of unknown in each scenario. 

Below, we explore four common predictive models and the types of questions they can be best 

used to answer. 

1. Linear  Regression 

Linear regression is one of the most famous and historic modeling tools, according to Goulding. 

This model considers all the known data points on a graph and creates a straight line that travels 

through the center of those data points. This line represents the smallest possible distance between 

all the points on the graph. A linear regression mathematical modeling tool can then base 

predictions about nonexistent data off of the relationship between this line and the existing data 

points. 

Real-World Example 
 

 

 
A linear regression model would be useful when a doctor wants to predict a new patientôs 

cholesterol based only on their body mass index (BMI). In this example, the analyst would know 

to put the data the doctor gathered from his 5,000 other patientsðincluding each of their BMIs 

and cholesterol levelsðinto the linear regression model. They are hoping to predict an unknown 

based on a predetermined set of quantifiable data. 
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The linear regression model would take the data, plot it onto a graph, and establish a line down the 

center that properly depicts the smallest distance between all plotted data points. In this scenario, 

when that new patient arrives knowing only that their BMI is 31, a data analyst will be able to 

predict the patientôs cholesterol by looking at that line and seeing what cholesterol level most 

closely aligns with other patients who have a BMI of 31. 

2. Text Mining  

Whereas linear regression uses only numeric data, mathematical models can also be used to 

make predictions about non-numerical factors. Text mining is a perfect example. 

ñText mining is part of predictive analytics in the sense that analytics is all about finding the 

information I previously knew nothing about,ò Goulding says. In this scenario, the tool takes 

data points in the form of text-based words or phrases and searches a giant database for those 

specific points. 

Sound Familiar? The algorithm used by Google or other search engines to bring up relevant links 

when you search for a specific keyword is an example of text mining. 

Real-World Example 

Although tools like search enginesðor even the ñfindò function you may use when searching for 

a word in a digital body of textðrepresent some common examples of text mining, there are also 

industry-specific instances where this type of predictive analytics comes into play. 

Goulding describes another medical application of predictive analytics, explaining how doctors 

rely on text mining when analyzing patient symptoms and trying to determine the root cause. ñIf 

Iôm a doctor and I have 50 children in front of me with flu symptoms, my brain can figure out that 

the next patient to walk in the door [with similar symptoms] also has the flu,ò he says. ñBut if I 

see an unusual set of symptoms from just one patient, I may need the case history of patients from 

all over the world to make a correct diagnosis. My brain canôt help me do this; analytics, however, 

can.ò 

Especially in complex patient cases, an analyst can use text mining modeling tools to comb 

databases, locate similar symptoms among patients of the past, and generate a prediction as to what 

this new patient is ñmost likelyò suffering from based on that data. 

3. Optimal  Estimation 

Optimal estimation is a modeling technique that is used to make predictions based on observed factors. 

This model has been used in analytics for over 50 years and has laid the groundwork for many of the 

other predictive tools used today. According to Goulding, past applications of this method include 

determining ñhow to best recalibrate equipment on a manufacturing flooré[and] estimating where a 

bullet might go when shot,ò as well as in other aspects of the defense industry. 

Real-World Example 
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If two planes were flying toward one another, an analyst might use the optimal estimation model 

to predict if or when they will collide. To do this, the analyst would put a variety of observed 

factors into the mathematical modeling tool, including the airplanesô height, altitude, speed, angle, 

and more. The mathematical model would then be able to help predict at which point, if any, the 

planes would meet. 

4. Clustering Models 

Clustering models are focused on finding different groups with similar qualities or elements within 

the data. Many mathematical modeling tools fall within this category, including: 

K-Means 

Hierarchical Clustering 

TwoStep 

Density-Based Scan Clustering 

Gaussian Clustering Model 

Kohonen 

Real-World Example 

If a fast-food restaurant wanted to open a new location in a new city, the corporate team may work 

with a data analyst to figure out exactly where that new location should go. The analyst would start 

by gathering an array of specific, relevant data about each locationðincluding factors like 

demographics, where the high-end houses are, how close the location is to a college, etc.ðthen 

input all of that data into a clustering mathematical model. This model would most efficiently 

analyze this particular type of data and predict where the most strategic location in the city for that 

restaurant is based on the data alone. 

5. Neural Networks 

Neural networks are complex algorithms inspired by the structure of the human brain. They 

process historical and current data and identify complex relationships within the data to predict the 

future, similar to how the human brain can spot trends and patterns. 

A typical neural network is composed of artificial neurons, called units, arranged in different 

layers. The neural network uses input units to learn about and process data. On the other hand, 

output units are on the opposite side and outline how the neural network should respond to the 

input units. Between the two are hidden layers, which are layers of mathematical functions that 

produce a specific output. 

Real-World Example 

If an e-commerce retailer wants to accurately predict which products its customers are likely to 

consider purchasing in the future, a data analyst or data scientist might use neural networks to inform 

the companyôs product recommendation algorithm. The analyst will  pull purchase data and 
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feed it to the neural network, giving the network real examples to learn from. This data will  travel 

through the neural network through various mathematical functions until the output is produced 

and a product recommendation populates. 

Other Common Predictive Models 

In addition to the mathematical models above, there are additional models that data analysts use 

to make predictions, including: 

Decision trees 

Random forests 

Logistic regression 

Bayesian methods 

Why Is Predictive Analytics Important?  

While organizations have recognized the importance of gathering data as a means of looking back 

on industry trends for years, business teams have only just started scratching the surface of 

possibility when it comes to predictive analytics. 

ñAnalytics is getting exciting in every industry because weôre [more] equipped than ever toéuse 

the data in the back room that has been gathering dustéto make better business decisions,ò 

Goulding says. 

From insurance to retail to healthcare, organizations  are starting to adapt to this model of 

informed decision-making and are using it to their advantage: 

× Today, insurance companies can predict if a new client is a risk based on their age, history, 

health conditions, etc. They can weigh this data and make an informed decision about 

whether or not they want to cover that individual. 

× Retail organizations can predict how new brands or items might sell in their local market 

based on consumer demographics. They can then make strategic decisions about how much 

product to stock. 

× Doctors can use predictive data to help determine not only what ailment someoneôs 

conditions point to but also their chances of survival, whether or not they need immediate 

surgery, and their conditionôs expected decline over a certain period of time. 

No matter the industry, the recent advancements in mathematical modeling and the overall lean 

into data as a prescriptive form of insight have changed the way businesses operate today. 

Businesses can make data-driven decisions based on predictive models, allowing them to mitigate 

potential risks and maximize profits. These changes have created an overall trend in decision-

making that is sure to continue developing and expanding for years to come. 
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Predictive Analytics vs. Prescriptive Analytics 
 

Organizations that have successfully implemented predictive analytics see prescriptive analytics 
as the next frontier. Predictive analytics creates an estimate of what will  happen next; prescriptive 
analytics tells you how to react in the best way possible given the prediction. 

 
Prescriptive analytics is a branch of data analytics that uses predictive models to suggest actions 
to take for optimal outcomes. Prescriptive analytics relies on optimization and rules-based 
techniques for decision making. Forecasting the load on the electric grid over the next 24 hours 
is an example of predictive analytics, whereas deciding how to operate power plants based on this 
forecast represents prescriptive analytics. 

 
PREDICTIVE  ANALYSIS  VS FORECASTING ï HOW CAN IT  HELP COMPANIES? 

 

Forecasting is a method by which companies find out trends that will dominate the market in the 

company years. It has many advantages not just for new startups but for established and old companies. 

Forecasting is defined as a planning tool that can help the management to cope with an uncertain future, 

mainly through the use of past data and analysis of market trends. The process of forecasting begins 

with certain assumptions that are based on the management experience, knowledge and astute 

judgement sense of the management team. These estimates are then projected on techniques like Box-

Jenkins models, Delphi method, exponential smoothing, moving averages, regression analysis, and 

trend projection. Since any error in the assumptions will also result in a similar or magnified error in 

forecasting results, the technique of sensitivity analysis is used where a range of values is assigned to 

uncertain factors, which are also called variables. 

 
4 Major Benefits of Forecasting. Given below are the major benefits of forecasting. 

 

1. Forecasting helps in establishing new startups and promoting new brands: 

Forecasting is an important element when new brands are being set up in the industry. This 

is especially true when the industry is filled with multiple challenges and there are many 

hurdles in the path of seeing up a successful brand. Forecasting can help 

https://in.mathworks.com/discovery/prescriptive-analytics.html
https://in.mathworks.com/discovery/load-forecasting.html
https://in.mathworks.com/help/optim/ug/optimal-dispatch-problem-based.html
https://www.educba.com/jenkins-interview-questions/
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entrepreneurs to find out the best way that they can overcome these challenges and thereby 

establish a successful company. Through forecasting brands can understand how they will 

be perceived in the market and whether their products have the capability to meet the 

expectations and demands of the target audience. In short, good and strong forecasting can 

help startup companies to increase their chances of success by helping them plan and 

strategies their entry in a much better manner. At the same time, good forecasting can help 

new brands to meet the supply and demand situation, thereby increasing their brand power 

and loyalty. 

 

2. Forecasting can help brands to use their  financial resources in a much better manner, 

than before: Financial concerns, especially for new and small companies is a very 

important aspect. That is why it is important that in such situations, the available resources 

are utilised in a proper and effective manner. As no brand can survive without adequate 

capital, financial forecasting plays a very important role in such a scenario. By helping 

companies to divide their resources in a proper manner, financial forecasting can hold the 

key to proper and effective financial planning in a company. 

3. Forecasting can help the administration  take good and successful management 

decisions: Every company is based on good administrative decisions. Without a strong 

administrative backbone, companies will completely turn into a failure, sooner or later. The 

administration team of any company is essentially a decision making process and has 

responsibility for making decisions and for ascertaining that the decisions made are carried 

out. That is why it is important that the wheels of the administrative department is working 

in a continue manner and it is here that forecasting plays a very important role as it helps 

companies to take decisions at the right time. 
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4. Forecasting helps companies to plan in a systematic manner: Planning is a very 

important component of any company, be it in the long term or short term. Forecasting can 

help companies to plan their growth strategy while keeping in mind the needs of the 

consumers while at the same time having an intricate understanding of the market trends 

as well. In other words, good and proper planning whether it is for the overall growth of 

the company or for a section of the company is completely dependent on good forecasting 

techniques. 

 

Conclusion 

In the end, both Predictive Analysis vs Forecasting are two techniques through which brands can 

correctly forecast and understand market techniques while at the same time meet customer 

expectations as well. In short, the need today is not for better Predictive Analysis vs Forecasting 

methods, but for better application of the techniques at hand. 
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LOGIC  AND DATA  DRIVEN  MODELS 
 

Predictive modeling means the developing models that can be used to forecast or 
predict future events. Models can be developed either through logic or data. 

× 1. Logic driven models remain based on experience, knowledge and logical relationships 

of variables and constants connected to the desired business performance outcome 

situation. 

× 2. Data-driven Models refers to the models in which data is collected from many 

sources to qualitatively establish model relationships. Logic driven models is often used as 

a first step to establish relationships through data-driven models. Data driven models 

include sampling and estimation, regression analysis, correlation analysis, forecasting 

models and stimulation. 

 
 

It leverages statistics to predict outcomes. Most often the event one wants to predict is in the future, 
but predictive modeling can be applied to any type of unknown event, regardless of when it 
occurred. For example, predictive models are often used to detect crimes and identify suspects, 
after the crime has taken place. 

 
In many cases the model is chosen on the basis of detection theory to try to guess the probability 
of an outcome given a set amount of input data, for example given an email determining how likely 
that it is spam. 

 
Models can use one or more classifiers in trying to determine the probability of a set of data 
belonging to another set, say spam or óhamô. 

 
Depending on definitional boundaries, predictive modeling is synonymous with, or largely 
overlapping with, the field of machine learning, as it is more commonly referred to in academic or 
research and development contexts. When deployed commercially, predictive modeling is often 
referred to as predictive analytics. 

 

Usage 

 
Predictive models can either be used directly to estimate a response (output) given a defined set of 
characteristics (input), or indirectly to drive the choice of decision rules. 

 
Depending on the methodology employed for the prediction, it is often possible to derive a formula 

that may be used in a spreadsheet software. This has some advantages for end users or decision makers, 

the main one being familiarity with the software itself, hence a lower barrier to adoption. 

 

Nomograms are useful graphical representation of a predictive model. As in spreadsheet software, 
their use depends on the methodology chosen. The advantage of nomograms is the immediacy of 
computing predictions without the aid of a computer. 
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Point estimates tables are one of the simplest form to represent a predictive tool. Here combination 
of characteristics of interests can either be represented via a table or a graph and the associated 
prediction read off the y-axis or the table itself. 

 
Tree based methods (e.g. CART, survival trees) provide one of the most graphically intuitive ways 
to present predictions. However, their usage is limited to those methods that use this type of 
modelling approach which can have several drawbacks. Trees can also be employed to represent 
decision rules graphically. 

 
Score charts are graphical tabular or graphical tools to represent either predictions or decision 
rules. 

 
A statistical model embodies a set of assumptions concerning the generation of the observed data, 
and similar data from a larger population. A model represents, often in considerably idealized 
form, the data-generating process. The model assumptions describe a set of probability 
distributions, some of which are assumed to adequately approximate the distribution from which 
a particular data set is sampled. 

 
A logic-driven is based on experience, knowledge and logical relationships of variable and 
constants connected to the desired performance outcome. To help conceptualize the relationships 
inherent in a system, diagramming methods are useful. 

 
Cause and effect diagram enables a user to hypothesize relationships between potential causes and 
of an outcome. 

 
Influence diagram are another tool to conceptualize relationships with business performance 
relationships. 

 

Example ï 

 
A restaurant customer dines 6 times a year and spends an average of $50 per visit. The restaurant 
realizes a 40% margin on the average bill for food and drinks. 

 

Annual gross profit on a customer = $50(6)(0.40) = $120 

 

30% of customers do not return each year. Average lifetime of a customer = 1/.3 = 3.33 years. 

Average gross profit for a customer = $120(3.33) = $400 

OR Average gross profit for a customer = $120/.3 = $400 
 

 

Thus, the economic value of a customer is 
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× V = value of a loyal customer 

× R = revenue per purchase 

× F = purchase frequency (number visits per year) 

× M = gross profit margin 

× D = defection rate (proportion customers not returning each year) 
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PREDICTIVE  MODELING  

 
Predictive modeling is a method of predicting future outcomes by using data modeling. Itôs one of 

the premier ways a business can see its path forward and make plans accordingly. While not 

foolproof, this method tends to have high accuracy rates, which is why it is so commonly used. 

 
In short, predictive modeling is a statistical technique using machine learning and data mining to 

predict and forecast likely future outcomes with the aid of historical and existing data. It works by 

analyzing current and historical data and projecting what it learns on a model generated to forecast 

likely outcomes. Predictive modeling can be used to predict just about anything, from TV ratings 

and a customerôs next purchase to credit risks and corporate earnings. 

 
A predictive model is not fixed; it is validated or revised regularly to incorporate changes in the 

underlying data. In other words, itôs not a one-and-done prediction. Predictive models make 

assumptions based on what has happened in the past and what is happening now. If incoming, new 

data shows changes in what is happening now, the impact on the likely future outcome must be 

recalculated, too. For example, a software company could model historical sales data against 

marketing expenditures across multiple regions to create a model for future revenue based on the 

impact of the marketing spend. 

 
Most predictive models work fast and often complete their calculations in real time. Thatôs why 

banks and retailers can, for example, calculate the risk of an online mortgage or credit card 

application and accept or decline the request almost instantly based on that prediction. 

 
Some predictive models are more complex, such as those used in computational biology and 

quantum computing; the resulting outputs take longer to compute than a credit card application but 

are done much more quickly than was possible in the past thanks to advances in technological 

capabilities, including computing power. 

 

 

Top 5 Types of Predictive Models 

 
Fortunately, predictive models donôt have to be created from scratch for every application. 

Predictive analytics tools use a variety of vetted models and algorithms that can be applied to a 

wide spread of use cases. 

https://miblab.bme.gatech.edu/research/bioinformatics/prediction/
https://miblab.bme.gatech.edu/research/bioinformatics/prediction/
https://www.sciencemag.org/news/2020/07/biggest-flipping-challenge-quantum-computing
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Predictive modeling techniques have been perfected over time. As we add more data, more 

muscular computing, AI and machine learning and see overall advancements in analytics, weôre 

able to do more with these models. 

 
The top five predictive analytics models are: 

 

1. Classification model: Considered the simplest model, it categorizes data for simple and 

direct query response. An example use case would be to answer the question ñIs this a 

fraudulent transaction?ò 

2. Clustering model: This model nests data together by common attributes. It works by 

grouping things or people with shared characteristics or behaviors and plans strategies for 

each group at a larger scale. An example is in determining credit risk for a loan applicant 

based on what other people in the same or a similar situation did in the past. 

3. Forecast model: This is a very popular model, and it works on anything with a numerical 

value based on learning from historical data. For example, in answering how much 

lettuce a restaurant should order next week or how many calls a customer support agent 

should be able to handle per day or week, the system looks back to historical data. 

4. Outliers model: This model works by analyzing abnormal or outlying data points. For 

example, a bank might use an outlier model to identify fraud by asking whether a 

transaction is outside of the customerôs normal buying habits or whether an expense in a 

given category is normal or not. For example, a $1,000 credit card charge for a washer and 

dryer in the cardholderôs preferred big box store would not be alarming, but $1,000 spent 

on designer clothing in a location where the customer has never charged other items might 

be indicative of a breached account. 

5. Time series model: This model evaluates a sequence of data points based on time. For 

example, the number of stroke patients admitted to the hospital in the last four months is 

used to predict how many patients the hospital might expect to admit next week, next month 

or the rest of the year. A single metric measured and compared over time is thus more 

meaningful than a simple average. 
 

Common Predictive Algorithms 

Predictive algorithms use one of two things: machine learning or deep learning. Both are 

subsets of artificial intelligence (AI). Machine learning (ML) involves structured data, such as 

spreadsheet or machine data. Deep learning (DL) deals with unstructured data such as video, audio, 

text, social media posts and imagesðessentially the stuff that humans communicate with that are 

not numbers or metric reads. 

Some of the more common predictive algorithms are: 

 

1. Random Forest: This algorithm is derived from a combination of decision trees, none of 

which are related, and can use both classification and regression to classify vast amounts 

of data. 
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2. Generalized Linear Model (GLM) for Two Values: This algorithm narrows down the 

list of variables to find ñbest fit.ò It can work out tipping points and change data capture 

and other influences, such as categorical predictors, to determine the ñbest fitò outcome, 

thereby overcoming drawbacks in other models, such as a regular linear regression. 

 
3. Gradient Boosted Model: This algorithm also uses several combined decision trees, but 

unlike Random Forest, the trees are related. It builds out one tree at a time, thus enabling 

the next tree to correct flaws in the previous tree. Itôs often used in rankings, such as on 

search engine outputs. 

4. K-Means: A popular and fast algorithm, K-Means groups data points by similarities and 

so is often used for the clustering model. It can quickly render things like personalized 

retail offers to individuals within a huge group, such as a million or more customers with 

a similar liking of lined red wool coats. 

5. Prophet: This algorithm is used in time-series or forecast models for capacity planning, 

such as for inventory needs, sales quotas and resource allocations. It is highly flexible and 

can easily accommodate heuristics and an array of useful assumptions. 

Predictive Modeling and Data Analytics 

 
Predictive modeling is also known as predictive analytics. Generally, the term ñpredictive 

modelingò is favored in academic settings, while ñpredictive analyticsò is the preferred term for 

commercial applications of predictive modeling. 

Successful use of predictive analytics depends heavily on unfettered access to sufficient volumes of 

accurate, clean and relevant data. While predictive models can be extraordinarily complex, such as 

those using decision trees and k-means clustering, the most complex part is always the neural 

network; that is, the model by which computers are trained to predict outcomes. Machine learning 

uses a neural network to find correlations in exceptionally large data sets and ñto learnò and 

identify patterns within the data. 

 

 

Benefits of Predictive Modeling 

In a nutshell, predictive analytics reduce time, effort and costs in forecasting business outcomes. 

Variables such as environmental factors, competitive intelligence, regulation changes and market 

conditions can be factored into the mathematical calculation to render more complete views at 

relatively low costs. 

Examples of specific types of forecasting that can benefit businesses include demand forecasting, 

headcount planning, churn analysis, external factors, competitive analysis, fleet and IT hardware 

maintenance and financial risks. 

https://www.merriam-webster.com/dictionary/tipping%20point
https://www.hvr-software.com/blog/change-data-capture/
https://www.hvr-software.com/blog/change-data-capture/
https://online.stat.psu.edu/stat462/node/86/
https://en.wikipedia.org/wiki/Heuristic
https://news.mit.edu/2017/explained-neural-networks-deep-learning-0414
https://news.mit.edu/2017/explained-neural-networks-deep-learning-0414
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Challenges of Predictive Modeling 

Itôs essential to keep predictive analytics focused on producing useful business insights because 

not everything this technology digs up is useful. Some mined information is of value only in 

satisfying a curious mind and has few or no business implications. Getting side-tracked is a 

distraction few businesses can afford. 

Also, being able to use more data in predictive modeling is an advantage only to a point. Too much 

data can skew the calculation and lead to a meaningless or an erroneous outcome. For example, more 

coats are sold as the outside temperature drops. But only to a point. People do not buy more 

coats when itôs -20 degrees Fahrenheit outside than they do when itôs -5 degrees below freezing. 

At a certain point, cold is cold enough to spur the purchase of coats and more frigid temps no 

longer appreciably change that pattern. 

And with the massive volumes of data involved in predictive modeling, maintaining security and 

privacy will  also be a challenge. Further challenges rest in machine learningôs limitations. 

 

 

Limitations  of Predictive Modeling 

According to a McKinsey report, common limitations and their ñbest fixesò include: 
 

1. Errors in data labeling: These can be overcome with reinforcement learning or 

generative adversarial networks (GANs). 

2. Shortage of massive data sets needed to train machine learning: A possible fix is ñone-

shot learning,ò wherein a machine learns from a small number of demonstrations rather 

than on a massive data set. 

3. The machineôs inability to explain what and why it did what it did: Machines do not 

ñthinkò or ñlearnò like humans. Likewise, their computations can be so exceptionally 

complex that humans have trouble finding, let alone following, the logic. All  this makes 
it difficult  for a machine to explain its work, or for humans to do so. Yet model 
transparency is necessary for a number of reasons, with human safety chief among them. 
Promising potential fixes: local-interpretable-model-agnostic explanations (LIME) and 
attention techniques. 

4. Generalizability of learning, or rather lack thereof: Unlike humans, machines have 

difficulty  carrying what theyôve learned forward. In other words, they have trouble applying 

what theyôve learned to a new set of circumstances. Whatever it has learned is applicable 

to one use case only. This is largely why we need not worry about the rise of AI  overlords 

anytime soon. For predictive modeling using machine learning to be reusableð that is, 

useful in more than one use caseða possible fix  is transfer learning. 

5. Bias in data and algorithms: Non-representation can skew outcomes and lead to 

mistreatment of large groups of humans. Further, baked-in biases are difficult to find and 

purge later. In other words, biases tend to self-perpetuate. This is a moving target, and no 

clear fix has yet been identified. 

https://www.mckinsey.com/business-functions/mckinsey-analytics/our-insights/what-ai-can-and-cant-do-yet-for-your-business
https://deepsense.ai/what-is-reinforcement-learning-the-complete-guide/
https://deepsense.ai/what-is-reinforcement-learning-the-complete-guide/
https://machinelearningmastery.com/what-are-generative-adversarial-networks-gans/
https://blog.floydhub.com/n-shot-learning/
https://blog.floydhub.com/n-shot-learning/
https://blog.floydhub.com/n-shot-learning/
https://www.oreilly.com/content/introduction-to-local-interpretable-model-agnostic-explanations-lime/
https://blog.floydhub.com/attention-mechanism/
https://blog.floydhub.com/attention-mechanism/
https://machinelearningmastery.com/transfer-learning-for-deep-learning/
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The Future of Predictive Modeling 

Predictive modeling, also known as predictive analytics, and machine learning are still young and 

developing technologies, meaning there is much more to come. As techniques, methods, tools 

and technologies improve, so will the benefits to businesses and societies. 

However, these are not technologies that businesses can afford to adopt later, after the tech reaches 

maturity and all the kinks are worked out. The near-term advantages are simply too strong for a 

late adopter to overcome and remain competitive. 

DATA  MINING  

The data mining process is used to get the pattern and probabilities from the large dataset due to 

which it is highly used in business for forecasting the trends, along with this it is also used in fields 

like Market, Manufacturing, Finance, and Government to make predictions and analysis using the 

tools and techniques like R-language and Oracle data mining, which involves the flow of six 

different steps. 

 
One of the essential tasks of data mining relates to the automatic and semi-automatic analysis of 

large quantities of raw data and information to extract the previously unknown exciting set of 

patterns such as clusters or a group of data records, anomaly detection (unusual forms) and also in 

the case of dependencies which makes use of sequential pattern mining and association rule 

mining. This makes use of spatial indices. These patterns can be known to be among the kinds in 

the input data and can be used in further analysis, such as predictive analysis and machine learning. 

More accurate sets of results can be obtained once you start making use of support decision 

systems. 

 
How does Data Mining  Work? 

There is an abundance of data in the industry across domains, and it becomes essential to treat and 

 

process the data accordingly. Basically, in a nutshell, it involves the ETL set of processes such as 

 
the extraction, transformation, and loading of the data and everything else required for this ETL to 

https://www.educba.com/what-is-etl/
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happen. This involves the cleansing, change, and processing of data in various systems and 

representations. The clients can use this processed data to analyse the businesses and the trends 

of growth in their companies. 

 
Advantages 

The advantage of data mining includes the ones related to business and ones like medicine, weather 

forecast, healthcare, transportation, insurance, government, etc. Some of the advantages include: 

 
1. Marketing/Retail: It helps all the marketing companies and firms to build models which 

are based on a historical set of data and information to predict the responsiveness to the 

marketing campaigns prevailing today, such as online marketing campaigns, direct mail, 

etc. 

2. Finance/Banking: The data mining involves financial institutions provide information 

about loans and also credit reporting. When the model is built on historical information, 

good or bad loans can then be determined by the financial institutions. Furthermore, 

fraudulent and suspicious transactions are monitored by the banks. 

3. Manufacturing: The faulty equipment and the quality of the manufactured products can 

be determined by using the optimal parameters for controlling. For example, for some of 

the semi-conductor development industries, water hardness and quality become a major 

challenge as they tend to affect the quality of their productôs production. 

4. Government: The governments can be benefitted from the monitoring and gauging the 

suspicious activities to avoid anti-money laundering activities. 

Different  Stages of Data Mining  Process 

The different stages of the data mining process are as follows 
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1. Data cleansing: This is the initial stage in data mining, where the classification of the data 

becomes an essential component to obtain final data analysis. It involves identifying and 

removing inaccurate and tricky data from a set of tables, databases, and record sets. Some 

techniques include the ignorance of tuple, which is mainly found when the class label is not 

in place; the next approach requires filling the missing values on its own, replacing missing 

values and incorrect values with global constants or predictable or mean values. 

2. Data integration: It is a technique that involves merging the new set of information with 

the existing group. The source may, however, involve many data sets, databases or flat 

files. The customary implementation for data integration is creating an EDW (enterprise 
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data warehouse), which then talks about two concepts- tight and loose coupling, but letôs 

not dig into the detail. 

3. Data transformation: This requires transforming data within formats, generally from the 

source system to the required destination system. Some strategies include Smoothing, 

Aggregation, Normalization, Generalization, and attribute construction. 

4. Data discretization: The technique that can split the continuous attribute domain along 

intervals is called data discretization. The datasets are stored in small chunks, thereby 

making our study much more efficient. Two strategies involve Top-down discretization 

and bottom-up discretization. 

5. Concept hierarchies: They minimize the data by replacing and collecting low-level 

concepts from high-level concepts. Concept hierarchies define the multi-dimensional data 

with multiple levels of abstraction. The methods are Binning, histogram analysis, cluster 

analysis, etc. 

6. Pattern evaluation and data presentation: If the data is presented efficiently, the client 

and the customers can make use of it in the best possible way. After going through the 

above set of stages, the data is presented in graphs and diagrams and thereby understanding 

it with minimum statistical knowledge. 

 

Tools and Techniques 

Data mining tools and techniques involve how these data can be mined and be put to fair and 

effective use. The following two are among the most popular set of tools and techniques of data 

mining: 
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1. R-language: It is an open-source tool that is used for graphics and statistical computing. It has 

a wide variety of classical statistical tests, classification, graphical techniques, time-series analysis, 

etc. It makes use of effective storage facilities and data handling. 

 

2. Oracle data mining: It is popularly known as ODM, which becomes a part of Oracle advanced 

analytics database, thereby generating detailed insights and predictions specifically used to detect 

customer behavior, develop customer profiles, and identify cross-selling ways opportunities. 

 

Conclusion 

Data mining is all about explaining historical data and a real streaming set of data, thereby 

making use of predictions and analysis on top of the mined data. It is closely related to data 

science and machine learning algorithms such as classification, regression, clustering, XGboosting, 

etc., as they tend to form essential data mining techniques. 

 
One of the drawbacks can include the training of resources on software, which can be a 

complicated and time-consuming task. Data mining becomes a necessary component of oneôs 

system today, and by making efficient use of it, businesses can grow and predict their future 

sales and revenue. 

https://www.educba.com/data-science-vs-machine-learning/
https://www.educba.com/data-science-vs-machine-learning/
https://www.educba.com/data-science-vs-machine-learning/
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