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Microsoft Excel for pre-processing, analyzing, and visualizing the data.
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*Seven Excel Pivot Tables are available at the end of the Document in the Appendices section.
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We can see the average price over five years with significant fluctuations. We can consider several factors and potential implications to analyze this data critically. The chart shows the average price for a specific category in BP from 2017 to 2021. There is a notable peak in 2018, with the average price reaching approximately £2,984,721.57, followed by a drastic decrease in the subsequent years. By 2021, the price has declined to roughly £19,436.80, which is even lower than the figure from 2017.

Potential Factors Influencing Price Changes are several, the most relevant under the circumstances and considering COVID-19 in late 2019 and the impact of COVID-19 on 2020.
Economic Conditions are relevant; the surge in 2018 could be related to economic factors, such as a boom in the market or increased demand for the product or service. The downturn afterwards could indicate a market correction or a recessionary period. Economic theory suggests that prices are a function of supply and demand, and any changes in these could significantly affect the average prices (Mankiw, 2014).
Regulatory Changes in government policies, taxes, or subsidies can directly impact prices. If the sector was subject to regulatory changes in 2018 that were favourable to businesses, it could explain the peak in prices (Samuelson & Nordhaus, 2009).
Technological advancements in specific industries and technological innovations can cause prices to drop significantly due to improved efficiencies or cheaper alternatives becoming available (Schumpeter, 1942).
Consumer Preferences: Shifts in consumer preferences can also lead to drastic price changes. Moving towards alternative products or services could reduce demand and price (Kotler & Keller, 2016).
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The chart displays data on booking cancellations over five years, differentiated by the booking mode: offline versus online. There was a significant spike in cancellations in 2018 for online bookings, reaching 66.62%, which dropped to 0.41% in 2019 and remained low for the subsequent years. Offline bookings show a less dramatic, but still significant, peak in 2018.
The timeline of the data is crucial for assessing the impact of COVID-19. Given that the pandemic began affecting global activities by early 2020, its implications for booking cancellations can be inferred from the data for 2020 and 2021. Notably, there is a 0.59% cancellation rate for online bookings in 2020, somewhat higher than the preceding year but not as high as expected, given the pandemic context. This could suggest several possibilities as follows.

Pre-emptive Cancellations like travel restrictions and event cancellations due to the pandemic were widespread in 2020. The low cancellation rate in 2020 may indicate that many bookings were not made at all, thus reducing the number of potential cancellations.
Consumer Behavior may have shifted towards more online interactions during the pandemic, which could explain the decrease in offline booking cancellations if consumers were transitioning to digital platforms for their arrangements. Gursoy and Chi (2020) discuss how the tourism industry needs to adapt to the changing landscape due to COVID-19, which could include changes in booking behaviours and cancellation policies.

Flexible Cancellation Policies might been implemented with more flexible cancellation policies during the pandemic to accommodate the uncertainty faced by consumers, which may have led to a lower reported rate of cancellations if these were not recorded as such. Sigala (2020) notes the transition towards online services during the pandemic, which could explain the decrease in offline booking cancellations.

We can see data anomalies with the drastic spike and subsequent drop in online booking cancellations in 2018 and 2019 are unusual and may suggest an anomaly or a specific event that influenced these figures, separate from the pandemic. Accommodation providers have adjusted to the pandemic by offering more flexible cancellation policies, which may have contributed to a lower rate of cancellations reported (Dolnicar & Zare, 2020).
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The chart represents the percentage of total cancellations, differentiated between those cancelled and those not withdrawn from 2017 to 2021. This data offers a more comprehensive view of booking behaviours over these years, complementing the earlier chart focused on the booking method (online versus offline).
In 2017, the percentage of bookings that were not cancelled was notably high at 91.84%, with cancellations at a low of 6.61%. There was a dramatic shift in 2018, where the percentage of non-cancelled bookings dropped to 19.97%, and the cancellations peaked at 78.37%. This suggests a significant event or change occurred in 2018 that led to most bookings being cancelled. From 2019 onwards, there is a sharp reversal, with cancellations dropping to below 1% and the non-cancellation rate returning to over 99%.
Given the timeframe, the chart indicates that the COVID-19 pandemic did not significantly increase cancellations for this dataset. This is counterintuitive, given the global travel restrictions and lockdowns during 2020 and 2021. This could be attributed to several factors, such as the drastic change in cancellation policies. Therefore, the minimal increase in cancellations during the pandemic may reflect an anticipatory approach by consumers in the middle of 2020, avoiding bookings due to uncertainty (Baum & Hai, 2020). 
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The chart compares the number of bookings (both cancelled and not cancelled) across different sectors (Aviation, Complementary, Corporate, Offline, Online) over five years (2017-2021). The 'Market Size' could be interpreted as the total number of bookings made in each sector.
From the chart, we can deduce that the online market has the most significant number of non-cancelled bookings, with a peak in 2021. The increase in market size, particularly in the online sector, may have contributed to competitive pricing strategies, influencing the overall trend in average prices (Mankiw, 2014).
 The aviation sector appears to have a steady number of not-cancelled bookings, with no significant fluctuation over the years. The aviation sector's pricing dynamics are complex and are influenced by both market size and the cost of service delivery, which could have contributed to the observed pricing trends (O'Connor, 2001).
The corporate sector shows a moderate number of bookings, with cancelled bookings consistently lower than not cancelled ones. Offline bookings have a lower number than online bookings, which could reflect a trend towards digitalization. Porter (1980) posits that intensified competition within an expanding market can decrease average prices due to strategic pricing measures undertaken by market participants.
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Use the IF function in Excel to determine the rise or decline in average room price – Column T.
[image: A screenshot of a computer

Description automatically generated]


Chart with the new Axis "Rise or Decline on Average Room Price" after the implemented analysis of the IF function in the provided hotel reservation dataset.
.


There was a significant peak in adult customers in 2018, sharply decreasing in the following years. The number of children as customers was relatively stable but low compared to adults, with no drastic fluctuations.
The Average Room Price All Years chart shows fluctuating prices with an overall increase from 2017 to 2018 and a decrease in the following years. The Room Type Price over the Years chart also indicates that one particular room type (Room_Type 2) had a significant price peak in 2018, which could have driven the average prices up for that year.

[bookmark: _Toc153944082]Part 1 Conclusion

Prices for other room types do not show such dramatic changes, suggesting that the peak in 2018 was an anomaly, likely driven by specific factors affecting Room_Type 1. Based on the information across the seven Excel Pivot tables that I created and the seven charts regarding room reservation prices from 2017 to 2021, the following is a summarised analysis of the trends observed and determine the decline or increase in average price (room reservation price) over the year ranging from 2017 to 2021.
There was a sharp increase in the average price over the year 2018. This peak was notably higher than in any other year observed. Subsequently, there was a decline in 2019, which continued into 2020 and 2021.
The spike in Booking Cancellations, particularly online in 2018, may have contributed to the higher average price observed that year, possibly due to scarcity or a surge in demand that led to higher prices.
Market Size and Booking Status, where the online market showed significant growth in terms of non-cancelled bookings, particularly in 2021. This increase, however, has not led to the rise in average prices, which suggests a competitive market or other factors at play that kept prices lower despite higher demand.
Customer segmentation showed an unusual surge in adult customers in 2018, which might explain the higher room rates that year due to increased demand. The number of children customers remained relatively stable and low.
The average room price for 2018 shows a significant increase compared to 2017. After the peak in 2018, there is an apparent decrease in average room prices, with the lowest prices observed in 2021.
One specific room type (Room_Type 1) saw an extraordinary increase in price in 2018. This outlier significantly skews the average price for that year. The prices for other room types remained relatively stable, with some fluctuations that do not follow the extreme trend of Room_Type 1. Therefore, it was Room_Type 1 that had the most significant price increase in 2018, and this would have been a substantial factor in the overall rise in the average price for room reservations that year.
The general trend indicates a rise in average prices peaking in 2018, followed by a consistent decrease in the following years. The reasons behind the decrease post-2018 could be multifaceted, including market corrections, increased competition, changes in consumer behaviour, and the significant impact of the COVID-19 pandemic in 2020 and 2021, leading to decreased travel and room reservations.
In conclusion, after an anomalous spike in average room reservation prices in 2018, there was a noticeable decline in the following years, culminating in the lowest average prices in 2021 across the period analyzed. This trend correlates with external factors such as booking cancellations, market size changes, and the global impact of the COVID-19 pandemic on the hospitality industry.
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This chart represents the number of students by gender. The blue bar represents female students, and the orange bar represents male students.
The number of female students is 1,056.
The number of male students is 1,077.
The total count of male and female students is 2,133.
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The bar graph displays the qualifications for a free or reduced lunch among male and female students and pretest and post-test scores. It segments the data into two categories: those who qualify for the lunch program and those who do not, with further subdivisions based on gender, including the Minimum and Maximum Test scores.
Qualifies for Reduced/Free Lunch:
Male students have a count of 455 who qualify.
Female students show a slightly higher count of 463 who are eligible.
Does Not Qualify:
Male students have a count of 622 who do not qualify.
Female students have a lower count of 593 who do not qualify.
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The table contains statistical data about male and female students' qualifications for a reduced/free lunch program and their performance on specific tests. Here is an analysis based on the information we have in the Pivot table:

Gender and Qualification for Lunch Program:
· The total number of female students is 1,056.
· The total number of male students is 1,077.
· 463 female students qualify for a reduced/free lunch.
· 455 male students prepare for a reduced/free lunch.
· 593 female students do not qualify for the program.
· 622 male students do not qualify for the program.

The maximum pretest score for males and females who do not qualify for the lunch program is higher (93 and 91, respectively) than those who qualify (both 74).
The maximum post-test score is also higher for those who do not qualify (100 for both genders) than those who are eligible (92 for females and 83 for males).
The minimum pretest and post-test scores are higher for students who do not qualify for the lunch program, suggesting a possible correlation between economic status and academic performance. However, this would require further investigation to confirm.
The mean score is higher for males who do not qualify for the lunch program (178.6) than females who do not permit (172.4). This difference is more minor among those who qualify for the lunch program (136.6 for females and 134.2 for males).

The mean and median values in the last two columns reflect aggregate or overall performance indicators.

The data suggests a slightly larger number of male students overall and a more significant proportion of male students who do not qualify for the lunch program.
Test scores seem to be higher across the board for students who do not qualify for the lunch program, which might imply that students from higher economic backgrounds perform better academically, or it might reflect the impact of socioeconomic status on educational outcomes.
The median scores are consistent across the groups, indicating a central tendency that does not vary significantly between those who do and do not qualify for the lunch program or between genders.
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First, before using IBM SPSS for K-Means Cluster Analysis, we must determine how many clusters we need based on Variables. To do that, we will perform an SPSS Hierarchical Cluster Analysis, adding our four main Variables. 
There are three common standard methods:
· Dendrogram (Available in Appendices Part 2): We are looking for a gap in the left column. Our case has four gaps, meaning we must use Five clusters for the K-Means Cluster Analysis.
· Agglomeration Schedule (Available in Appendices Part 2): Click twice on the Agglomeration Schedule to open a new Pivot Table Agglomeration Schedule. Selecting the Coefficients column, we create an Agglomeration Schedule Coefficients Line graph. Reading the curves on the Line is where we can see the number of necessary clusters for the K-Means Cluster Analysis.
· Icicle (Available in Appendices Part 2): If necessary, it is the way to go if we doubt the number of clusters.

The data initially shows five different clusters, with the variables being Gender, Lunch, Pretest, and Post-test scores. The initial centres for these clusters suggest they were chosen to capture a wide range of values for these variables.



Over the course of ten iterations, the cluster centres have been adjusted. The most significant changes occurred during the first few iterations, with changes diminishing as the algorithm approached convergence, which indicates that the clusters stabilized as the algorithm iterated.
Each case from the Cluster Membership in the dataset has been assigned to one of five clusters. The number of cases in each cluster varies, with Cluster 4 having the most cases (567) and Cluster 5 the fewest (227), indicating varying group sizes within the dataset.

These centres reflect the typical profile of cases within each cluster, which can be used to understand the different segments within the dataset. For instance, Cluster 5 stands out with the highest Pretest and Post-test scores on average, suggesting a group with high test scores regardless of Gender or Lunch status. Cluster 2 also has no Lunch but lower test scores than Cluster 5. Conversely, Clusters 1 and 3, with Lunch, have the lowest Pretest and Post-test scores. Cluster 4 is the only one with Gender value 2 and no Lunch, with moderate test scores.


These distances indicate how distinct the clusters are, with more considerable distances suggesting more significant differentiation between clusters. For example, Clusters 1 and 5 are the most distant from each other, with a distance of 61.202, indicating that they are the most dissimilar in terms of their centre values. Conversely, the smallest distance is between Clusters 1 and 3, which is 14.767, suggesting these clusters are more similar.


ANOVA test was conducted, likely to assess the differences in means across the clusters for the variables. Significant differences were found across all variables (Gender, Lunch, Pretest, Post-test), with very low p-values indicating strong evidence against the null hypothesis of no difference.

The cluster analysis identified five distinct groups within the dataset, with significant differences in key variables. The clustering process was iterative and converged to stable solutions. While the ANOVA results suggest that these clusters are meaningfully different in terms of the variables analyzed, the results are primarily descriptive due to the nature of the clustering method used.
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Data mining and text mining are robust analytical processes businesses use to extract valuable insights from vast amounts of data. Here are five standard methods for each, along with practical examples.

Data Mining Methods:

· Classification: This method predicts categorical class labels and can classify customers into segments based on purchasing behaviour. For example, a retail company might use classification algorithms like Decision Trees or Naive Bayes to identify which customers are likely to be interested in a new product line (Han et al. 2011)

· Clustering: Clustering groups a set of objects in such a way that objects in the same cluster are more similar to each other than to those in different clusters. Retail businesses use clustering for market segmentation, identifying groups of customers with similar preferences (Jain et al., 1999, pp.264-323).

· Association Rule Learning: This method discovers interesting relationships between large databases' variables. For instance, the supermarket chain might use the Apriori algorithm to find products frequently bought together and use this information for cross-selling (Agrawal et al. 1993 pp. 207-216).

· Anomaly Detection: Also known as outlier detection, this method identifies unusual data records, which can indicate a problem. Credit card companies use anomaly detection to prevent fraud by flagging unusual transactions for further investigation (Chandola et al., 2009, pp.1-58).

· Regression Analysis: It predicts a numeric value based on the input data. Real estate companies might use regression techniques to estimate the value of properties based on features such as location, size, and number of bedrooms (Montgomery et al 2012).

Text Mining Methods:

· Information Retrieval: This is obtaining relevant information from a large repository. Search engines are a prime example, where algorithms retrieve information based on user queries (Manning et al. 2008).

· Natural Language Processing (NLP): NLP is used to analyze, understand, and derive meaning from human language cleverly and helpfully. Businesses use NLP for sentiment analysis to gauge customer opinions on social media (Jurafsky et al. 2014).

· Text Clustering: Similar to data clustering, text clustering groups documents into clusters based on similarity. News outlets might use this to group articles by topics automatically (Aggarwal et al. 2012 pp. 77-128)

· Text Categorization: It involves assigning predefined categories to text documents. An example is email services using text categorization to filter spam (Sebastiani, F., 2002. pp.1-47).

· Concept Extraction: This method identifies the concepts present in a text corpus. Businesses use concept extraction to identify critical themes from customer feedback for product development (Liddy, E.D., 2001 pp. 2046-2056)

[bookmark: _Toc153944089]Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table. 
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Average Price over the years


















Total	
2017	2018	2019	2020	2021	549304.10999999964	2984721.5699999346	18015.29	20857.299999999996	19436.799999999992	



Booking Cancellation













































Offline	
Canceled	Canceled	Canceled	Canceled	Canceled	2017	2018	2019	2020	2021	3.5945363048166784E-2	0.24182242990654207	1.3479511143062546E-3	0	1.1682242990654205E-3	Online	
Canceled	Canceled	Canceled	Canceled	Canceled	2017	2018	2019	2020	2021	4.0168943206326385E-2	0.66624730409777144	4.1337167505391802E-3	5.93098490294752E-3	3.2350826743350108E-3	



% of Total Cancellation






































Canceled	


2017	2018	2019	2020	2021	6.6081063251416744E-2	0.91835927776815152	5.278136812221338E-3	5.9788444239866978E-3	4.3026777442235877E-3	Not Canceled	

2017	2018	2019	2020	2021	0.19971623579995429	0.78368992752851507	4.8730371390260678E-3	5.7129129531157865E-3	6.0078865793889071E-3	



Booking Status vs. Market Size
















2017	Canceled	Not Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Aviation	Complementary	Corporate	Offline	Online	128	39	437	400	2366	447	2283	2018	Canceled	Not Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Aviation	Complementary	Corporate	Offline	Online	34	87	228	166	1269	2691	4571	7414	11578	2019	Canceled	Not Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Aviation	Complementary	Corporate	Offline	Online	4	9	15	30	46	73	2020	Canceled	Not Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Aviation	Complementary	Corporate	Offline	Online	3	5	34	66	90	2021	Canceled	Not Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Canceled	Not Canceled	Aviation	Complementary	Corporate	Offline	Online	4	4	8	13	45	36	82	




Customers


































Children	
2017	2018	2019	2020	2021	403	3215	15	15	18	Adults	
2017	2018	2019	2020	2021	10727	52216	320	382	364	



Room Type Price over the Years
































2017	Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	468121.35999999987	10731.960000000001	65	47673.610000000022	1215.2999999999997	21171.630000000005	325.25	2018	
Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	2070023.8700000122	47408.57	450.75	668709.34000000264	29202.79	146554.9399999998	22371.309999999987	2019	Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	12303.029999999997	247.21	4566.71	683.57999999999993	214.76	2020	Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	15286.239999999996	62	4446.55	129.88	513.29999999999995	419.33	2021	Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	14489.960000000001	95	3595.7100000000005	369.33000000000004	681.8	205	




Average Room Price all Years














































2017	
Increase	Decrease	122.92039662865641	73.811822189566456	2018	
Increase	Decrease	131.73563956319265	79.844687797379777	2019	
Increase	Decrease	129.16035714285715	77.051827956989257	2020	
Increase	Decrease	129.95841584158413	79.706185567010309	2021	
Increase	Decrease	130.87134146341461	79.139545454545441	









Female	
Total	1056	Male	
Total	1077	































Count of Gender	
Female	Male	Female	Male	Does not qualify	Qualifies for reduced/free lunch	593	622	463	455	Max. of Pretest	
Female	Male	Female	Male	Does not qualify	Qualifies for reduced/free lunch	91	93	74	74	Max. of Post-test	
Female	Male	Female	Male	Does not qualify	Qualifies for reduced/free lunch	100	100	92	83	Min. of Pretest	
Female	Male	Female	Male	Does not qualify	Qualifies for reduced/free lunch	35	33	22	25	Min. of Post-test	
Female	Male	Female	Male	Does not qualify	Qualifies for reduced/free lunch	43	45	32	34	



Initial Cluster Centers


Variables	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	Gender	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	1	1	1	2	2	Lunch	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	1	0	1	0	0	Pretest	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	23	66	35	61	93	Posttest	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	35	91	59	62	100	Cluster


Values




Iteration History


Iteration	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	1	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	10.400866143207768	8.4790038974645334	8.1816338622293827	7.2417650690002677	10.421641123063502	2	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	2.0641305893336237	2.3377339786179623	1.9512145778330097	0.52358543591231099	3.7054249092479652	3	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	1.2963801854589523	1.3311779203752394	1.3448701885278942	0.23965052375833865	1.5923644462255535	4	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	1.3357445602783007	0.82909660936070984	1.045348772419028	6.420883025314307E-2	0.89860395137739157	5	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	0.75331039761156104	0.60587775246732301	0.50232990099759112	0.23671486012163526	0.6933720781456385	6	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	0.55904451299763391	0.40490112059291622	0.65178430339193394	7.5598155749282539E-2	0.36634860767938726	7	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	0.41635193363139156	0.26242057088558368	0.35337189670344604	0.10944836202751966	0.23128366180934748	8	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	0.31385051375659007	2.7661415231194031E-2	0.23911164084793315	2.5224267492370857E-2	0	9	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	2.7724704041391518E-2	1.8808558586832027E-2	2.1770254083036265E-2	1.6883709879540992E-2	0	10	Change in Cluster Centers 1	Change in Cluster Centers 2	Change in Cluster Centers 3	Change in Cluster Centers 4	Change in Cluster Centers 5	0	0	0	0	0	Change in Cluster Centers


Values




Final Cluster Centers


Variables	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	Gender	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	1.4985994397759104	1.4862204724409449	1.4683544303797469	1.5590828924162257	1.4977973568281939	Lunch	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	0.96638655462184875	0.14173228346456693	0.60126582278481011	0.37566137566137564	1.3215859030837005E-2	Pretest	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	35.142857142857146	65.698818897637793	45.656118143459913	56.463844797178133	77.726872246696033	Posttest	Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	46.938375350140056	78.517716535433067	57.301687763713083	68.241622574955912	90.885462555066084	Cluster


Values




Distances between Final Cluster Centers


Cluster	1	2	3	4	5	1	1	2	3	4	5	43.94999199502238	14.76689300284669	30.145737200513668	61.201743040371177	2	1	2	3	4	5	43.94999199502238	29.189745127924493	13.818208475527369	17.252589935123968	3	1	2	3	4	5	14.76689300284669	29.189745127924493	15.380125425890364	46.440821134346265	4	1	2	3	4	5	30.145737200513668	13.818208475527369	15.380125425890364	31.064367819628735	5	1	2	3	4	5	61.201743040371177	17.252589935123968	46.440821134346265	31.064367819628735	Cluster


Values




ANOVA


Variables	Cluster Mean Square	Cluster df	Error Mean Square	Error df	F	Sig.	Gender	Cluster Mean Square	Cluster df	Error Mean Square	Error df	F	Sig.	0.62513274278649078	4	0.24938805510579945	2128	2.506666738795035	4.0296212328031898E-2	Lunch	Cluster Mean Square	Cluster df	Error Mean Square	Error df	F	Sig.	49.983939561421593	4	0.15177426417263951	2128	329.3307981685623	9.1115477130231058E-221	Pretest	Cluster Mean Square	Cluster df	Error Mean Square	Error df	F	Sig.	89689.550436414313	4	15.714123934245217	2128	5707.5756059780815	0	Posttest	Cluster Mean Square	Cluster df	Error Mean Square	Error df	F	Sig.	96503.364112839103	4	14.600687590383931	2128	6609.508183463674	0	Statistics


Values




Number of Cases in each Cluster


Cluster 1	Cluster 2	Cluster 3	Cluster 4	Cluster 5	Valid	Missing	357	508	474	567	227	2133	0	Cluster


Values
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Count of Gender Max. of Pretest Max. of Posttest Min. of Pretest Min. of Posttest

Does not qualify Female 593 91 100 35 43
Male 622 93 100 33 45
Does not qualify Count 1215 1215 1215 1215 1215
Qualifies for reduced/free lunch |Female 463 74 92 22 32
Male 455 74 83 25 34
Qualifies for reduced/free lunch Count 918 918 918 918 918
Female Count 1056 1056 1056 1056 1056
Male Count 1077 1077 1077 1077 1077
Grand Total 2133 93 100 22 32
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Data
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IBM SPSS

Excel

- SPSS has a user-friendly interface that is easy - Excel is familiar to most users and is widely used for

to navigate, especially for those with a
background in statistics.

- Comprehensive range of statistical tests and

models, making it suitable for complex analyses.

Advanced analytics capabilities such as
predictive modeling and trend analysis.

Example: A market researcher can use SPSS to
perform cluster analysis to segment consumers

based on purchasing behavior.

- Handles large datasets efficiently without
significant slowdown.
Example: A data analyst can process survey
data from thousands of respondents in SPSS
without performance issues.

- Advanced output options with a wide range of

reporting formats.
Example: A psychologist could use SPSS to

generate detailed reports of clinical trial results,

including complex statistical information.

- SPSS is relatively expensive, which can be a
barrier for smaller organizations or individual
users.

a variety of tasks, making it a convenient option for
data analysis.

- Excel has basic statistical functions that are
sufficient for simpler analysis needs.
Example: A small business owner can use Excel's
functions to calculate the mean and median sales

figures over a period.

- Excel is suitable for smaller datasets and is often
used for quick data manipulation and ad-hoc
analysis.

Example: A project manager might use Excel to
maintain and analyze a project's budget and
expenses.

- Excel's reporting is versatile, with pivot tables and
charts that are useful for summarizing data and
creating dashboards.

Example: A sales manager can use pivot tables in
Excel to quickly summarize performance data by
region and product.

- Excel is more cost-effective, often included in the
Microsoft Office suite which many users already
have.

- There is a steeper learning curve, especially for - While Excel is user-friendly, mastering its advanced

users not familiar with statistical analysis.
Example: A new graduate student might find it
challenging to learn how to use SPSS for their
thesis research without prior training.

- While SPSS can import data from various

sources, it might not be as seamless as Excel for

integrating with other business software.

- SPSS syntax allows for reproducibility and
automation of data analysis, which is beneficial
for repeated tasks. - Example: A statistician can

write SPSS syntax scripts to automate the
analysis of monthly health data.

- SPSS is specifically designed for statistical
analysis, which is its primary function.

- The data visualization capabilities in SPSS are
generally considered less user-friendly and
flexible compared to Excel.

Example: A researcher might need additional
software to create more engaging visualizations
for a presentation.

- SPSS has a smaller user community compared
to Excel, which can make finding solutions to
problems more difficult.

functions and formulas can be challenging for some
users. Example: A marketing analyst may require
additional training to use advanced Excel features
like macros and complex formulas effectively.

- Excel integrates well with other Microsoft products
and many business applications, facilitating data
import/export and automation.

Example: An administrative assistant can easily pull
data from a SQL Server database into Excel for
reporting purposes.

- Excel supports automation through macros and VBA
scripting, which can be used to automate repetitive
tasks. <br> - Example: An accountant might use
Excel macros to automate monthly financial report
generation.

- Excel is a general-purpose tool that can be used for
a variety of tasks beyond data analysis, such as
budgeting, scheduling, and list management.

- Excel offers a range of data visualization options
that are relatively easy to use and customize.
Example: A financial analyst can use Excel charts to
visualize trends in a dataset, which can be easily
updated or modified for different audiences.

- Excel has










Aspect  IBM SPSS  Excel 

Advantages     

User Interface  - SPSS has a user-friendly interface that is easy 

to navigate, especially for those with a 

background in statistics. 

- Excel is familiar to most users and is widely used for 

a variety of tasks, making it a convenient option for 

data analysis. 

Statistical 

Capabilities 

- Comprehensive range of statistical tests and 

models, making it suitable for complex analyses. 

Advanced analytics capabilities such as 

predictive modeling and trend analysis. 

Example: A market researcher can use SPSS to 

perform cluster analysis to segment consumers 

based on purchasing behavior. 

- Excel has basic statistical functions that are 

sufficient for simpler analysis needs. 

 Example: A small business owner can use Excel's 

functions to calculate the mean and median sales 

figures over a period. 

Data Handling  - Handles large datasets efficiently without 

significant slowdown. 

Example: A data analyst can process survey 

data from thousands of respondents in SPSS 

without performance issues. 

- Excel is suitable for smaller datasets and is often 

used for quick data manipulation and ad-hoc 

analysis. 

Example: A project manager might use Excel to 

maintain and analyze a project's budget and 

expenses. 

Reporting 

Features 

- Advanced output options with a wide range of 

reporting formats. 

Example: A psychologist could use SPSS to 

generate detailed reports of clinical trial results, 

including complex statistical information. 

- Excel's reporting is versatile, with pivot tables and 

charts that are useful for summarizing data and 

creating dashboards.  

Example: A sales manager can use pivot tables in 

Excel to quickly summarize performance data by 

region and product. 

Disadvantages     

Cost  - SPSS is relatively expensive, which can be a 

barrier for smaller organizations or individual 

users. 

- Excel is more cost-effective, often included in the 

Microsoft Office suite which many users already 

have. 

Learning Curve - There is a steeper learning curve, especially for 

users not familiar with statistical analysis. 

Example: A new graduate student might find it 

challenging to learn how to use SPSS for their 

thesis research without prior training. 

- While Excel is user-friendly, mastering its advanced 

functions and formulas can be challenging for some 

users. Example: A marketing analyst may require 

additional training to use advanced Excel features 

like macros and complex formulas effectively. 

Integration  - While SPSS can import data from various 

sources, it might not be as seamless as Excel for 

integrating with other business software. 

- Excel integrates well with other Microsoft products 

and many business applications, facilitating data 

import/export and automation. 

Example: An administrative assistant can easily pull 

data from a SQL Server database into Excel for 

reporting purposes. 

Automation  - SPSS syntax allows for reproducibility and 

automation of data analysis, which is beneficial 

for repeated tasks. - Example: A statistician can 

write SPSS syntax scripts to automate the 

analysis of monthly health data. 

- Excel supports automation through macros and VBA 

scripting, which can be used to automate repetitive 

tasks. <br> - Example: An accountant might use 

Excel macros to automate monthly financial report 

generation. 

Practicality  - SPSS is specifically designed for statistical 

analysis, which is its primary function. 

- Excel is a general-purpose tool that can be used for 

a variety of tasks beyond data analysis, such as 

budgeting, scheduling, and list management. 

Data 

Visualization 

- The data visualization capabilities in SPSS are 

generally considered less user-friendly and 

flexible compared to Excel. 

Example: A researcher might need additional 

software to create more engaging visualizations 

for a presentation. 

- Excel offers a range of data visualization options 

that are relatively easy to use and customize. 

Example: A financial analyst can use Excel charts to 

visualize trends in a dataset, which can be easily 

updated or modified for different audiences. 

Community 

Support 

- SPSS has a smaller user community compared 

to Excel, which can make finding solutions to 

problems more difficult. 

- Excel has 
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2017 2018 2019 2020 2021 Grand Total
Room_Type 1 £468,121 £2,070,024 £12,303 £15,286 £14,490 £2,580,224
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Count of Gender Max. of Pretest Max. of Post-test Min. of Pretest Min. of Post-test
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Female 593 91 100 35 43
Male 622 93 100 33 45

Qualifies for reduced/free lunch 918 918 918 918 918
Female 463 74 92 22 32
Male 455 74 83 25 34
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Male Count 1077 1077 1077 1077 1077

Grand Total 2133 93 100 22 32
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