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Task 1

Spreadsheet software like Microsoft Excel is extensively used and has developed into a useful
tool for data analysis and decision-making in a variety of commercial situations. It has an
intuitive user interface, a vast array of functions, and the capacity to manage both small and
big datasets. In this post, we'll look at how to utilise Microsoft Excel and how it may help with
data analysis and decision-making (Sharda, et al., 2014).

Microsoft Excel's capacity to efficiently organise and analyse data is one of its main
advantages. It is useful for storing data and doing various analysis since users may enter,
modify, and process data in tabular form using rows and columns. Users may carry out
mathematical, statistical, and logical operations on data using a variety of built-in formulae and
functions supported by Excel. Excel gives users the tools they need to effectively analyse and
summarise data, from simple mathematical operations to sophisticated statistical analysis. Bar
charts, line charts, pie charts, scatter plots, and other chart styles that Excel provides make it
simple for users to visualise data and spot patterns or trends.

Excel has capabilities for data validation to guarantee consistency and correctness of data. This
capability reduces the possibility of inaccurate analysis by putting rules and restrictions on data
entry. With the use of these tools, users may run what-if analyses by altering the input variables
and evaluating the effects on the results. Goal Seek assists in identifying the essential input
values required to attain particular desired results, while Scenario Manager enables the
construction of several scenarios for comparison.

In order to make decisions, businesses frequently analyse data in order to spot trends, patterns,
and prospective opportunities or hazards. Multiple techniques exist for using Microsoft Excel
to help decision-making processes. By enabling users to gather and analyse data from
numerous sources, including databases, spreadsheets, and external data connections, Excel
supports business intelligence. These insights may be used by decision-makers to pinpoint
problem areas, streamline processes, and create long-term strategies (Whitten, et al., 2017).
Excel is a popular option for financial analysis and budgeting due to its financial operations
and modelling features. Using Excel's built-in capabilities, users may develop financial models,
carry out financial forecasts, and assess investment possibilities.

Excel's sensitivity analysis enables decision-makers to look at how altering factors affect
results. Decision-makers can better comprehend risks and uncertainties related to particular
decisions by identifying crucial elements. Making use of charts, graphs, and dashboards to
effectively visualise data in Excel enables decision-makers to quickly comprehend complex
data (Connolly & Begg, 2014). Visual representation supports informed decision-making and
helps communicate findings. Excel is a helpful tool for decision support systems because it can
handle hypothetical situations and create reports using PivotTables and graphics. Based on a
study of the data, these technologies help choose the optimal course of action.

A flexible and strong tool, Microsoft Excel offers crucial capabilities for data analysis,
corporate information, and decision-making. It is accessible to users with varied degrees of
technical experience thanks to its user-friendly interface, data processing capabilities, and data
visualisation features. Excel continues to play a significant role in assisting decision-making
processes and aiding data analysis in contemporary commercial contexts. While Excel is a



useful tool for many jobs, it's crucial to understand that more sophisticated analytics and
complicated data processing may call for specialised tools and computer languages.

Evaluating the use of Microsoft Excel for pre-processing, analysing, and visualizing data is an
important task to ensure that the tool is suitable and effective for the specific data analysis
needs.

1. Pre-processing the data using Microsoft Excel:

Data Import: Excel provides various methods to import data from different sources, such as
CSV files, databases, and web queries. Evaluate how easy it is to import the data and if it
handles different data formats effectively.

For example, you can easily import data from a CVS file.
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Data Cleaning: Excel offers tools for basic data cleaning tasks like removing duplicates,
handling missing values, and correcting data inconsistencies. Assess the efficiency of these
data cleaning functionalities and if they are sufficient for the dataset at hand.

Data Transformation: Evaluate Excel's has an ability to transform data, such as splitting
columns, merging data, and applying formulas for creating new variables.

For example, we can easily find out how many adults have been in the hotel since opening,
only by using the simple formula “SUM”.
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Data Filtering and Sorting: Excel allows users to filter and sort data based on specific criteria.

For example, the data can be filtered easily by the arrival year. In this way only the bookings
from 2017 will be displayed.
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2. Utilising Excel to analyse the data

Descriptive Statistics: Excel offers the fundamental descriptive statistics, such as mean,
median, standard deviation, etc.

PivotTables and PivotCharts: PivotTables and PivotCharts in Excel are useful for
summarising and displaying big datasets.

Data Analysis ToolPak: The Data Analysis ToolPak in Excel provides further data analysis
capabilities. Inquire as to whether these resources are adequate for more complex studies like
regression, correlation, and t-tests.

3. Microsoft Excel data visualisation:

Chart kinds: Consider the usefulness of the various chart kinds (such as bar charts, line charts,
and scatter plots) for portraying various types of data.

Adaptability: the user can evaluate the degree of chart adaptability, including labelling, axis
scaling, and colour possibilities.

Interactive Features: the user can find out whether Excel has interactive visualisation features
like data filtering or drill-down options.

Readability and Aesthetics: the user can assess the readability and aesthetic appeal of the
Excel visualisations.

Excel is a strong tool for basic data analysis and visualisation, but it may be difficult to handle
big datasets, sophisticated statistical methods, and complex data transformations. Data analysts
may think about utilising specialised tools like Python, R, or specific data visualisation
software when Excel falls short for more complex analysis and visualisations. The tools used



should always be in line with the project specifications and the degree of complexity required
to extract valuable insights from the data.

In the data analysis, we are going to use the data from the “Hotel Reservation.xls” file .
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The Pivot Tables are used to easily analyse large amounts of data.
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The Pivot Tables can be used to find the average price of the room for each year during the
2017-2021 period.
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We can see from the above chart that in 2018 there were 28038 room reservations, a very good
increase from the previous year. However, in the next three years the reservations decreased

considerably.
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The average price of the rooms has been increased considerably in 2018 and fluctuated in the
period 2018-2021. The higher price of the rooms can be corelated with the lower number of
reservations.

In Excel, there is also a more complicated way to find the average price of the rooms, using the
following formula:

=[F(J2=2017, AVERAGEIFS(Q:Q, J:J, 2017), IF(J2=2018, AVERAGEIFS(Q:Q, J:J, 2018),
IF(J2=2019, AVERAGEIFS(Q:Q, I:J, 2019), IF(J2=2020, AVERAGEIFS(Q:Q, J:J, 2020),
IF(J2=2021, AVERAGEIFS(Q:Q, J:J, 2021), ")))))
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In the above Pivot Table, it can be seen the difference between the price of the rooms during
the years.

To analyse the decline or increase in the average room reservation price over the years 2017 to
2021, we'll calculate the percentage change for each year compared to the previous year. This
will help us understand the trend and identify whether there was an increase or decrease in the
average room price over time.

Percentage Change from 2017 to 2018:
Percentage Change = ((New Value - Old Value) / Old Value) * 100
Percentage Change = ((106 - 90) / 90) * 100 = 17.78%

Percentage Change from 2018 to 2019:
Percentage Change = ((New Value - Old Value) / Old Value) * 100
Percentage Change = ((101 - 106)/106) * 100 = -4.72% (Negative value indicates a decrease)

Percentage Change from 2019 to 2020:
Percentage Change = ((New Value - Old Value) / Old Value) * 100
Percentage Change = ((105 - 101) / 101) * 100 = 3.96%

Percentage Change from 2020 to 2021:
Percentage Change = ((New Value - Old Value) / Old Value) * 100
Percentage Change = ((101 - 105)/105) * 100 = -3.81% (Negative value indicates a decrease)

From 2017 to 2018, there was an increase of approximately 17.78% in the average room price.
From 2018 to 2019, there was a decrease of approximately 4.72% in the average room price.

From 2019 to 2020, there was an increase of approximately 3.96% in the average room price.



From 2020 to 2021, there was a decrease of approximately 3.81% in the average room price.

Overall, the analysis shows that the average room reservation price fluctuated over the years,
with some years experiencing an increase and others experiencing a decrease. The fluctuations
were not substantial, indicating relatively stable pricing trends over the five-year period.

Task 2
1) How many students are male and female?
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From this analysis, we can see that there are more little male students that female students.
However, the difference is not significant. There are just 21 more male than females.



2) How many students qualifies and does not qualify for reduced/free lunch?
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Moreover, there are more students who does not qualify for free lunch. 918 students qualify for
reduced/free lunch and 1215 does not qualify.



3) What are the mean and median of students who qualifies and does not qualify for
reduced/free lunch?
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From the median analysis of the test results, we can see that students who does not qualify for
free/reduced lunch have the average results of 62 pre-test and 74 post-tests. Thus, the post-test
results are better.
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For students who qualify for free/reduced lunch, the results are lower. 44 for pre-test and 55
for post-test. There is an increase in this case as well. However, the results are not as good as

the ones from the other category.



Below, I have also calculated the mean for the two categories.
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4) What are the mean and median differences of students’ pre-test and post-test scores?

Based on these findings, it can be seen a correlation between the free/reduced lunch and the
students’ academic performance. The mean and median scores indicate that students who are
eligible for reduced/free lunch have much lower results than the ones that does not qualify.

Students who qualify for free/reduced lunch experienced an average percentage increase of
approximately 26.67% in their test scores from the pre-test to the post-test.

Students who do not qualify for free/reduced lunch experienced an average percentage increase
of approximately 19.35% in their test scores from the pre-test to the post-test.



Based on these results, it appears that students who qualify for free/reduced lunch showed a
higher percentage increase in their test scores compared to students who do not qualify. This
could indicate that the lunch program might have had a positive impact on the academic
performance of these students.

However, it's important to note that these findings are based on averages, and individual student
outcomes may vary. Other factors, such as teaching methods, class size, and individual learning

abilities, may also contribute to the observed differences.

5) Using the dataset Student Score.csv provided in conjunction with SPSS, give a specific
example of Clustering (ex. K-Means Clustering). Show your workings with screenshots
and clearly explain your results.
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The "Low Improvers" (Cluster 1) started with a pre-test mean score of 40 and improved to a
post-test mean of 52. Their improvement is moderate.

The "High Improvers" (Cluster 2) started with a high pre-test mean score of 72 and significantly
improved to a post-test mean of 85. Their improvement is substantial.



The "Moderate Improvers" (Cluster 3) had a pre-test mean score of 57 and showed a moderate
improvement to a post-test mean of 69.

Students in Cluster 2 (High Improvers) are performing well initially and making significant
improvements. Schools might want to identify the factors contributing to their success and
promote these practices among other students.

Students in Cluster 3 (Moderate Improvers) have a balanced performance with room for
improvement. Targeted interventions could be designed to support their growth.

Students in Cluster 1 (Low Improvers) are struggling and need focused attention. Specialized
assistance or interventions might be needed to help them catch up.

6) With real world (practical) examples, explain minimum 5 most common data mining
and text mining methods for each that can be used in the contemporary business.

Data mining and text mining are effective tools used in modern industry to glean insightful
information from massive datasets and textual material. Here are five of the most popular
techniques for each, along with applications in the actual world:

Data mining techniques
Classification:

Data is categorised via classification into predetermined classes (Bharati, 2010). For instance,
categorization algorithms may be employed in the e-commerce industry to forecast whether a
client will make a purchase based on their browsing habits. This makes it possible for firms to
personalise marketing to potential customers.

Regression:

Based on other relevant factors, regression aids in forecasting numerical values. Regression
analysis may be used in the financial sector to predict stock prices by looking at past price
trends, interest rates, and market indicators.

Clustering:

Without using specified classifications, clustering combines comparable data points. Retail
businesses may utilise clustering to divide their clientele into several groups depending on their
buying habits, enabling them to develop individualised marketing plans.

Association Rule Mining:

With the use of association rule mining, connections between variables in huge datasets may
be found (Liao, et al., 2012). To discover which products are often bought together, grocery
retailers frequently use association rule mining. For instance, people are more likely to
purchase butter if they purchase bread.



Anomaly Detection:

This technique aids in finding rare or exceptional data points that deviate from predicted trends.
Anomaly detection in cybersecurity can highlight questionable network behaviour that might
be a sign of an impending cyberattack.

Text mining techniques
Sentiment analysis:

Sentiment analysis determines whether text conveys positive, negative, or neutral sentiments
in order to evaluate public opinion (Dang & Ahmad, 2014). This method is applied by social
media platforms to track brand reputation and analyse client comments to enhance goods and
services.

Topic Modelling:

Using topic modelling, significant themes or subjects are gleaned from a group of texts. Topic
modelling may be used by news organisations to automatically classify and label news stories,
facilitating information organisation and retrieval.

Named Entity Recognition (NER):

Named Entity Recognition (NER) detects and categorises entities in a text, including names,
dates, locations, and more. Legal companies may use NER to extract pertinent data from court
records, saving time on case preparation and research.

Text summarization:

Text summary reduces lengthy papers into clearer, more concise versions while preserving key
information (Talib, et al., 2016). Text summary can be used by news aggregators to give readers
brief summaries of news pieces, keeping them informed without overwhelming them.

These techniques enable organisations to make data-driven decisions in modern business and
achieve a competitive edge. They provide firms the ability to efficiently manage risks, improve
product offerings, optimise processes, and analyse customer behaviour. These data mining and
text mining approaches are crucial resources for contemporary businesses looking for
meaningful insights from their data, whether it is for anticipating consumer preferences,
monitoring market trends, or enhancing customer interaction.



7) Discuss the advantages and disadvantage of using SPSS and Excel using relevant
practical examples and present your discussions in a table.

Criteria SPSS Excel

Advantages

Data Analysis Capabilities SPSS is specifically designed | Excel offers basic data
for complex analysis functions
statistical analysis. It | but lacks the advanced

supports a wide

range of statistical tests,
regression,

ANOVA, factor analysis, and
more.

statistical tools
available in SPSS.

User-Friendly

SPSS has a user-friendly
interface with menus and
dialogs, making it easier to
perform advanced analyses
without coding.

Excel is familiar to many
users and

offers a simple interface for
basic

calculations and graphs.

Data Visualization SPSS provides advanced | Excel offers basic charting
visualization tools such as | options, suitable for simple
scatter plots, histograms, and | data representation.
box plots for in-depth
insights.

Disadvantages

Learning Curve

SPSS requires a learning
curve, especially for those
new to statistical software. It
may take time to become
proficient.

Excel's basic functions are
easy to learn, but more
advanced features can be
challenging for complex
analyses.

Limited Spreadsheet

While SPSS has some

Excel is primarily designed

Functionality spreadsheet functionality, it's | for spreadsheet tasks and
not as versatile as Excel for | may lack the depth needed
general data management | for certain data analysis
tasks. tasks.

Data Manipulation SPSS focuses on analysis | Excel provides limited data

rather than data
manipulation.

Excel offers more powerful
tools for data cleansing and

transformation.

cleaning and transformation
capabilities compared to
dedicated data analysis tools
like SPSS.

Integration with Office
Suite

SPSS lacks seamless
integration with Microsoft
Office Suite, which can
hinder workflow if using
other Office tools.

Excel is tightly integrated
with other Microsoft Office
applications, making it easier
to share and collaborate on
data.




Practical example:

Consider that you are analysing customer preferences using a market research survey. Using
clustering techniques and extensive segmentation analysis, SPSS enables you to pinpoint
separate client groups based on their preferences. Instead of digging into complex
segmentation, Excel may be used to construct simple frequency distributions or bar charts that
display the general distribution of preferences.

When gathering sales information for several items across various areas. We might make
sophisticated visualisations using SPSS, such as scatter plots that illustrate the link between
sales and marketing expenditure. Simpler line charts may be made in Excel to show historical
sales patterns.

In conclusion, Excel and SPSS are both useful tools, but they are best suited for particular jobs
based on their individual strengths and weaknesses. Excel is fantastic for simple data
administration and calculations, whereas SPSS shines in complex statistical analysis. You may
pick the one that best meets your demands based on the intricacy of your analysis and your
expertise with the tools.
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