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PROGRAMME: BA BUSINESS MANAGEMENT
MODULE: DATA HANDLING & BUSINESS INTELLIGENCE
MODULE CODE: LCBB5000
STUDENT NAME: CASIANA DANCI
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SECTION 1 
(a)

1.What is the mean value for reading score?
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The mean value for the reading score is 69.17. This means that, on average, students scored approximately 69.17 in the reading test. The mean provides a central value around which the individual reading scores tend to cluster. This average score helps in understanding the overall performance level of the students in reading. If most scores are close to this mean, it indicates consistency among the students' reading abilities. If scores are widely spread, it suggests a greater variation in reading proficiency among the students.

2. What is the median value for reading score?
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The median represents the middle value of the reading scores when they are arranged in ascending order. This means that 50% of the students scored below 70, and 50% scored above 70. The median is a robust measure of central tendency, especially in the presence of outliers or skewed data, because it is not affected by extremely high or low scores. In this case, a median of 70 indicates that the typical student reading score is 70, which gives a sense of the central tendency of the dataset that might differ slightly from the mean if the data distribution is skewed.

3. What is the mode of the reading score? [image: A screenshot of a computer

Description automatically generated] 
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
The mode is the value that appears most frequently in a dataset. In this case, a reading score of 72 is the most common score among the students. This indicates that more students achieved a reading score of 72 than any other specific score. The mode provides insight into the most typical score within the dataset and can be especially informative when analyzing distributions with peaks or clusters.

4. What is the standard deviation for writing score? [image: A screenshot of a computer
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The standard deviation measures the average amount by which individual writing scores deviate from the mean writing score. A standard deviation of 15.196 indicates that the writing scores typically vary by about 15.196 points from the average writing score. This relatively high standard deviation suggests that there is a considerable spread or variability in the writing scores among students. In other words, the students' writing performance shows a significant range, with some students scoring much higher or lower than the mean.

5. Which one of the variables has a larger variance?
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The writing score has a larger variance compared to the reading score.
Variance measures the degree of spread in a set of values. A higher variance indicates that the data points are more spread out from the mean. Since the writing score has a larger variance than the reading score, it means that the writing scores are more widely dispersed around their mean compared to the reading scores. This suggests greater variability in students' writing performance, with scores being more spread out across a wider range of values.

6. Which one of the variables has a larger standard deviation?
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The writing score has a larger standard deviation compared to the reading score.
Standard deviation is a measure of the dispersion or spread of a set of values around the mean. A larger standard deviation indicates that the values are more spread out from the mean. Since the writing score has a larger standard deviation than the reading score, it implies that the writing scores are more widely spread around the mean compared to the reading scores. This indicates greater variability in the writing performance of students, showing that their writing scores are more diverse and less consistent compared to their reading scores.

7. Can you interpret the last three outcomes?

 Standard deviation for writing score: A standard deviation of 15.196 indicates the average amount by which individual writing scores deviate from the mean writing score. This suggests a relatively wide spread of writing scores around the mean.

 Larger variance: Variance measures the dispersion of the scores. A higher variance in the writing score compared to the reading score indicates that the writing scores are more spread out from their mean than the reading scores are from their mean.
 Larger standard deviation: Since the standard deviation is the square root of the variance, the fact that writing score has a larger standard deviation reinforces the conclusion that writing scores are more spread out than reading scores. This higher variability means that there is more inconsistency in the students' writing scores compared to their reading scores.


(b) Using MS Excel you need to demonstrate how you can present the data in your report with the use of any one of Excel functions such as: IF, PIVOT TABLES, CHARTS AND GRAPHS
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Female students have higher average reading scores than male students across all race/ethnicity groups. The Grand Total for females is 73, while for males it is 65, indicating that, on average, females outperform males in reading.
For both genders, students from Group E have the highest average reading scores.
Students from Group A have the lowest average reading scores.

(c) Using SPSS
1. Find out what is the correlation between writing score and reading score.
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Pearson Correlation Coefficient (r):
The value of 0.955** indicates a very strong positive correlation between reading scores and writing scores. This means that as reading scores increase, writing scores tend to also increase significantly.
Significance (2-tailed): 
The significance value (p-value) is < .001. This p-value is less than the commonly used significance level of 0.05, indicating that the correlation is statistically significant. Therefore, we can conclude that there is a statistically significant relationship between reading scores and writing scores.
Sample Size (N):
The number of observations used in the analysis is 1000. This large sample size helps in ensuring the reliability of the correlation result.
The Pearson correlation coefficient of 0.955 indicates a very strong positive linear relationship between reading scores and writing scores. In practical terms, students who perform well in reading are likely to also perform well in writing.
Given the strong positive correlation, educational interventions aimed at improving reading skills may also have a positive impact on writing skills, and vice versa. Educators and policymakers can consider integrated approaches to enhance both reading and writing abilities among students.


2. Produce a scatterplot of the two variables. Use writing score on the horizontal axis and reading score on the vertical axis and comment on the graph.
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Positive Linear Relationship: 
The points on the scatterplot are clustered around a line that slopes upwards from left to right, indicating a positive linear relationship between writing scores and reading scores. This confirms the strong positive correlation observed in the correlation analysis.



Strength of Relationship: 
The points are closely packed around the line of best fit, which suggests a strong relationship between the two variables. This supports the Pearson correlation coefficient value of 0.955, indicating a very strong positive correlation.

 Outliers:
There may be a few points that do not follow the general trend (outliers), but these are relatively few and do not significantly affect the overall relationship. It's important to identify and consider these outliers in further analysis, as they may represent unique cases or errors in data.
 Data Distribution:
The scatterplot shows that higher writing scores are generally associated with higher reading scores. The consistent pattern suggests that improvements in one area (writing) are likely to be associated with improvements in the other area (reading).
Conclusion:
The scatterplot visually confirms the strong positive linear relationship between writing scores and reading scores, as indicated by the Pearson correlation coefficient of 0.955. The close clustering of points around the line of best fit further emphasizes this strong relationship, suggesting that students who perform well in writing also tend to perform well in reading.

SECTION 2 
(a) Discuss the advantages and disadvantages of using SPSS or Excel or Tableau using relevant practical examples.

SPSS (Statistical Package for the Social Sciences)
Advantages:
Advanced Statistical Analysis: SPSS is renowned for its powerful statistical analysis capabilities. It offers a wide range of statistical tests and procedures, such as regression analysis, ANOVA, factor analysis, and more.
Example: Researchers conducting a study on the impact of educational interventions on student performance can use SPSS to run complex statistical tests to validate their hypotheses.
User-Friendly Interface: SPSS provides a straightforward, menu-driven interface that is easy to navigate, making it accessible for users with limited programming skills.
Example: A social sciences student can easily perform statistical analyses without needing to learn programming languages like R or Python.
Comprehensive Data Management:  SPSS excels in data management, allowing users to handle large datasets, perform data cleaning, and manage missing values effectively.
Example: Market researchers can use SPSS to clean and organize survey data before performing descriptive and inferential analyses.

Disadvantages:
Cost:  SPSS is a commercial software with a relatively high cost, which can be a barrier for individuals or small organizations.
Example: A small non-profit organization might find the licensing fees of SPSS prohibitive for their budget.
Limited Data Visualization: While SPSS provides basic charting and plotting features, it is not as advanced in data visualization compared to other tools like Tableau.
Example: Data analysts who need to create interactive and visually appealing dashboards might find SPSS lacking in this area.
Steeper Learning Curve for Advanced Features: Although the basic features are user-friendly, mastering advanced statistical techniques and custom scripting in SPSS (using syntax) can be challenging.
Example: A new user might struggle with writing and debugging complex SPSS syntax for customized analyses.

(b) Explain the meaning and importance of Data Mining Cycle with examples.

MEANING OF DATA MINING CYCLE
The data mining cycle is a systematic process used to extract useful information and insights from large datasets. This cycle involves several stages, each with its own set of tasks and objectives. Understanding and following this cycle is crucial for making data-driven decisions in various fields, including business, healthcare, finance, and scientific research.
Stages of the Data Mining Cycle:
1. Data Collection
2. Data Preprocessing
3. Data Exploration
4. Data Modelling
5. Evaluation
6. Deployment
7. Monitoring and Maintenance
1. Data Collection
This stage involves gathering data from various sources. The data can be collected through different means such as surveys, databases, web scraping, sensors, and other sources. High-quality data is the foundation of the entire data mining process. Accurate and relevant data collection ensures that the subsequent analysis is based on reliable information.
Example: A retail company collects data on customer purchases, website interactions, and social media activity to understand consumer behaviour.
2. Data Preprocessing
Data preprocessing involves cleaning, transforming, and organizing the collected data. This step is essential to handle missing values, remove noise, and correct inconsistencies. Clean and well-prepared data enhances the accuracy and efficiency of the data mining models. It reduces the risk of biases and errors in the analysis.
Example: A healthcare organization preprocesses patient data by normalizing different units of measurement and filling in missing medical records to ensure consistent and complete datasets.
3. Data Exploration 
This stage involves exploratory data analysis (EDA) to understand the main characteristics of the data. Techniques like descriptive statistics, visualization, and correlation analysis are used. Data exploration helps in identifying patterns, trends, and anomalies. It provides initial insights that guide the selection of appropriate data mining techniques.
Example: A financial analyst uses EDA to visualize stock market data, identifying trends and patterns that indicate market behaviour.
4. Data Modelling
In this stage, various data mining techniques and algorithms are applied to the prepared data to create predictive or descriptive models. Common techniques include clustering, classification, regression, and association rules. Data modelling is at the heart of data mining, where the actual extraction of useful patterns and insights occurs. These models help in making predictions and informed decisions.
Example: An e-commerce company uses classification algorithms to build a recommendation system that predicts which products a customer is likely to purchase.







5. Evaluation
The evaluation stage assesses the performance of the data mining models. Metrics such as accuracy, precision, recall, F1 score, and ROC-AUC are used to evaluate the models.
Evaluating models ensures that they meet the desired criteria and are reliable for making decisions. It helps in identifying any shortcomings and areas for improvement.
Example: A marketing team evaluates the effectiveness of a predictive model that forecasts customer churn by comparing its predictions with actual customer behaviour.
6. Deployment
This stage involves implementing the data mining models into production environments where they can be used to make real-time decisions and predictions. Deployment makes the results of data mining actionable. It allows organizations to leverage insights and models to achieve their goals.
Example: A bank deploys a fraud detection model that monitors transactions in real-time and flags potentially fraudulent activities.
7. Monitoring and Maintenance
After deployment, continuous monitoring and maintenance of the data mining models are necessary to ensure their ongoing accuracy and relevance. Over time, data and circumstances change, which can affect the performance of models. Regular monitoring and maintenance help in adapting the models to new data and maintaining their effectiveness.
Example: An online retailer continuously monitors the performance of its recommendation engine and updates it based on new customer data and feedback.
IMPORTANCE OF THE DATA MINING CYCLE
Structured Approach:
Following a systematic cycle ensures that all aspects of data mining are addressed, from data collection to deployment and maintenance.
Improved Decision-Making:
By extracting actionable insights from data, organizations can make informed decisions that enhance efficiency, profitability, and competitiveness.
Error Reduction:
Each stage of the cycle, especially data preprocessing and evaluation, helps in reducing errors and biases, leading to more accurate and reliable models.
Scalability:
A well-defined data mining cycle allows for the scalability of processes, enabling organizations to handle growing amounts of data and complexity.
Continuous Improvement:
The cycle includes monitoring and maintenance, ensuring that models remain effective over time and adapt to new data and conditions.
Conclusion
The data mining cycle is a comprehensive framework that guides the extraction of valuable insights from data. Each stage plays a critical role in ensuring the quality, reliability, and applicability of the data mining results. By following this cycle, organizations can harness the full potential of their data, leading to better decision-making and strategic advantages.
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