[image: UWTSD LOGO]







[bookmark: _Hlk114002120]Data handling and Business Intelligence
LCBB5000
Assessment 2










Ionela Huanita Peltea                                                    
         2023156							


September 2022






Contents
PART 1	3
PART 2	9
Conclusion	16
References	17



[bookmark: _Toc103354960][bookmark: _Toc114001995]PART 1

[bookmark: _Toc103354961][bookmark: _Toc114001996]Introduction

Business intelligence (BI) is a collection of technologies and techniques people help to gather information, transform it into powerful understandings, and later get the best choices—Business Intelligence experts will certainly dally by Microsoft programs like Excel. The Excel program contains an essential data-mining tool, like the Pivot Tables and many features that make the data analysis more efficiently.  (Lancaster, 2020)

[bookmark: _Toc103354962][bookmark: _Toc114001997]Data analysis and visualisation using Excel

It will be easier to think about the data with the assistance of Excel features. With everything structured, it has a far better opportunity to make the right decisions. Excel will be straightforward to work for fundamental data analyses and values. This functionality is outstanding for thinking about clear indicators, including graphs and charts. Regardless of the extensive use and implementation, only the databases address a small part of a company's business intelligence demands. (Shmueli, Patel, & Bruce, 2005)

[image: ]Initially, we must take maximum advantage of the opportunities of this scheme. Beginning, we do get the screen selection, as well, as after we apply them on the way to split the information, it has obtained the information below:
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Crime Rate in the Northern region
(Source: Author)

Crime Rate in the Southern region
(Source: Author)
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Description automatically generated][image: ]After this point, it can use medium features and estimate the standard crime rate, wage, and labour force in northern and southern areas.Average values for Northern and Southern regions
(Source: Author)

After thoroughly examining it, we may draw several conclusions based on the previously provided data.

[image: ]

Relation between education and crime rate
(Source: Author)

The above diagram includes data on crime rates and educational levels. Surpasses utensils, which provide essential information, help mitigate organisations’ challenges when it involves data knowledge. The chart demonstrates the superior average crime rate for northern and southern areas. Just for example, in the chart's multicoloured columns display, around is a high probability of a connection between shortages of training (or a low level of education) and a high rate of crime rate in a sample; we can say that there is a connection between the level of education and the crime rate—the opportunity of the assumption actuality fundamental stages in the present because it applies to areas.
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Unemployment and labour forces
(Source: Author)

Data presented in the original document will allow us to imagine better variances between Northern and Southern areas in the picture condition above your head. It examines the typical levels of strong being without a job, youth unemployment, and labour force involvement. We can best analyse this data by using a comparison. We see that the average rates of both mature and youth unemployment are similar. A high value reflects the labour force versus the labour rate. Nevertheless, there is a substantial change between the two rates in the Northern and Southern regions. A wide range of factors could contribute to this, and businesses need to spend more time examining cases of such differences.
One more day-to-day use for Excel is visualising data. Searching for specific data in large rows is undoubtedly uncomfortable and worthless. Excel offers the VLOOKUP a feature to search for data in a vast worksheet or if it always is for similar knowledge. Use this feature area wherever it can get the rate equal to what it is considering for built on an element that is recruiting. (Microsoft, 2022)

For example, we would like the area where a crime rate value has been recorded. We are using the VLOOKUP value, and some examples of their capabilities are set forth below:
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Various discounts for the crratesabouton to their region
(Source: Author)
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Practical usage for the VLOOKUP function of Excel
(Source: Author)

Just before evaluating the function and its practical applications, I searched for specific regions in which an estimated quantity of the crime rate was recorded. This can be achieved on behalf of correct principles (prices). Inside the charts on top, it can be found that whenever we chose the value 57 as of the crime ratio; the software estimates it to be 56; that is why it was decided on area 1 (the initial two left-hand rows). The same could be seen in the next model.
[image: ]A Pivot Table is a consumer-friendly device for fast reviewing vast quantities of data points. A Pivot Table can remain utilised to analyse digital data in intensity and to resolve the causal issues regarding the data. A Pivot Table is meant to interrogate enormous quantities of data using several user-friendly techniques. In this situation, we might use this Excel device to analyse the total amount of data supplied and immediately verify the ratios that all data signifies on or after the full amount. (Lewis, 2022)

PivotTable with the data provided in Crime_rate_data.xls
(Source: Author)

[image: Chart, bar chart

Description automatically generated]Benefiting from the Pivot Table, we could see value supporting the overall crime rate, youth, education, spending year, manual labour force, males, state size, lower wages, and wages. The earlier data point is stored in a manner that allows us to put it in the charts and comprehend its impact on organisational productivity.
Youth and education values
(Source: Author)
The second excellent source Excel offers is the Pivot Charts. They depend sitting on the data provided in the Pivot Tables. Pivot graphs enable us to examine enormous quantities of summed-up data in diverse ways at a faster time. Instead of traditional charts, Pivot Charts can draw data along many hundreds of lines simultaneously. 

The Pivot Chart reveals a significant difference between the two areas' education stages and early life values. Examining the data will usually be problematically expected to frequent variables and knowledge. Pivot Charts have been an excellent example of devices that will help reduce the length and make our effort easier.
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Relation between crime rate and education
(Source: Author)

An improvement of Excel is that it is highly dependable and can support various methods of viewing and evaluating data. It is a vital device essential on the way to get something done so, all together with a connection. At this point, we can investigate several distinctions in the middle of these two graphs. The first one is fundamental, although the following one offers other deabouton about every part of the data – the main graph introduces the amount of every data point. However, the only supplied over splits the information interested in a comprehensive chart). This graphic presentation improves people’s comprehension and circumstances and will help us reach the correct conclusions beyond differences and various ideas we can talk about. We know how to learn that the crime rate has increased rapidly. Though levels have remained steady, the critical reason subjective plays might explain why we arrived at various conclusions on the preceding graph. However, there could remain no association between crime fees and education in this situation.
[bookmark: _Toc103354963][bookmark: _Toc114001998]Business Intelligence in Excel

Forecasters and BI specialists discover Excel appropriate for full-size applications and the result of structures such as the Power Business Intelligence (Power Pivot, Power Query, Power View, Power Maps, etc.), which naturally incorporate with Excel. (Alexander, Decker, & Wehbe, 2014)

Excel has spreadsheet software utilised to store, analyse, and report enormous quantities of data. Accounting teams commonly use it for financial analyses, but any expert may use it to manage long and complex datasets. To show the strength and flexibility of all your favourite database tools, we've supplied a range of businesses that possibly will use Excel. Economics experts understand Excel, such as the back of your hands, after years of using it. (Boogaard, 2022)

Primarily, as we have seen on top of the previous sides, Excel remains simply one of the world's best applications that can be used to create graphs. The group contains all the pie charts, scattered charts on the line tables, bar charts, region charts, and column graphs. Companies must characterise the data with a new visible and consumable approach. In that event, Excel's capability to turn lines and rows of figures keen on stunning graphs is the most excellent method to make it easier for data walls intended for precise and just make-on-fact evaluation.

Next, Excel holds abundant valuable functions that can simplify a single’s existence. Just like we have watched in the past, the VLOOKUP task is a beautiful way to get data in infinite worksheets of data. This one is tricky to put up, although it is exthighlyliable. Must talk about the AVERAGE task that this software is. It felt that the job was a unique system to process the data contained in the graphs. It reviews the information and services that shape opinions about an organised organisation and implement the value.

Excel Pivot Table and Pivot Chart options provide users with a straightforward add-on that allows them to analyse different amounts and data points and assist with statistical data. Operators can specify exactly how their information is shown in Pivot Tables; for case, this feature may be helpful if they want to find the correct proportions of the total amount. Pivot Charts can also be utilised to represent the data stored visually. Pivot Tables can also be extended to see the data used and appreciated in its calculations and procedures.
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Different ways we can visualise data in Excel
(Source: Author)

Excel seems incredible, so it has a few restrictions that we can have to examine instead of our statement, which will be knowledgeable and more comprehensive. The world is racing, and enterprises that use data powerfully are witnessing the increase. Unlike traditional data analysis utensils like Excel, financial professionals could use business intelligence methods. BI software allows you to combine information, sort it out, and obtain significant understandings to assist your company.

Some of the achieving significant restrictions on Excel that appear to take care of is the restriction of folder ability. Regards handle enormous amounts of information, Excel is strictly restricted. For instance, starting up the database folder together with too many megabytes or files can cause the instrument shows a fault note. To find the underlying cause, you have to separate the most critical files, interested in less essential files, which could impact data analysis. BI devices, meanwhile, can efficiently operate massive quantities of data points. BI software lets you rapidly open huge files and comprehensively display data sets. BI also makes it easy to combine them as they combine several datasets. (Whinnery, 2020)

Excel is the global power to consider, with many international users. This robust worksheet device is viral in the economic trade. Economic managers (CFOs) got involved with Excel and got statistics analytics and vision in the past double periods. According to anything we have seen, and the samples are given, it may presume that Excel is an outstanding schedule for pre-dealing, evaluating, and envisioning information. Notwithstanding a few restrictions in the field of ability and the capability provides valuable and straightforward-to-use graphs once managing significant quantities of data, Excel is a useful device which helps in statistics handling.


[bookmark: _Toc103354964][bookmark: _Toc114001999]PART 2

[bookmark: _Toc103354965][bookmark: _Toc114002000] Vanilla flavour?


Using Excel and the function COUNTIF, as shown in the table:

	vanilla
	chocolate
	strawberry

	95
	47
	58



Pie chart:

[image: Chart, pie chart
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Ice cream flavours – Pie chart
(Source: Author)

[bookmark: _Toc103354966][bookmark: _Toc114002001]The pie chart shows that 47% of the 200 interviewees prefer vanilla flavour (95 students).

Male and female?

Using The excel type COUNTIF, as shown in the table:

	male
	female

	91
	109



Those information goals resemble a bar chart:

[image: Chart, bar chart
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Gender – Bar chart
(Source: Author)


From the bar chart above, 91 of the 200 students interviewed are male, and 109 are female.

[bookmark: _Toc103354967][bookmark: _Toc114002002]The Mean and median participants who like chocolate and strawberry flavour?


	[bookmark: OLE_LINK1]Chocolate
	strawberry

	47
	58



Use Excel functions to search for the mean and median of these attendees. Earliest, we estimate the Median using the AVERAGE process but then establish the Median by the MEDIAN part supplied through the identical application. 

	Mean
	Median

	52,5
	52,5



Information defined be able to be placed interested in a bar graph:
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Mean and Median graphic
(Source: Author)


[bookmark: _Toc103354968][bookmark: _Toc114002003]Data clustering and K-means

Data clustering is organising the collection of theoretical objects into groups of connected objects. Clustering (as well identified as cluster analysis) is frequently utilised to collect information interested in simpler-to-know and manipulating types. K-means is a data clustering procedure capable of sorting out unmarked information interested in the determined number of clusters built on top of the similarity. (Aggarwal & Reddy, 2014)

Correct analysis and control of the merges of k-means cluster analysis; we must first estimate the total number of clusters in our data. SPSS is a programme that assists users with data analysis; its only tool is hierarchical cluster analysis. Hierarchical clustering, also known as hierarchical cluster analysis, is an algorithm that groups similar objects into clusters. The termination point is a collection of different parties, and the things within each group are pretty identical (Bock, 2022) Hierarchically clustering will serve as an input for the k-means cluster analysis. 

Ward's plan as a clustering method should offer a critical regulation to this process. That one leaves power assistance us in generating additional equivalent-sized clusters. If it uses another way, it may come across groups with several answers in the same way as andry smooth current data, which is useless.


[image: ]

Dendrogram used to determine insight of k-means clustering analysis
(Source: Author)

In this case, the Dendrogram is utilised to visualise improved data point clusters. Built on the graph above, it presumes that our records may be kept in two significant collections. The choice on the part-getting is individual, and although several choose to operate with other groups, the total result would be on the road to select big dual sets.
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ANOVA table under the k-means cluster analysis
(Source: Author)

We are conducting cluster analysis based on video game results communicated by those surveyed and the puzzle as a result. The ANOVA table splits data differences into processing and fault or the remaining difference. ANOVA tables are an excellent assessment tool supplied by SPSS because they enable us to identify whether the variable quantity we have used helps us to distinguish between the several clusters. In doing so, we are looking at the importance levels. If one of the desired values is statistically insignificant, we can conclude that there was no difference between clusters under such a variable. As far as we are concerned, the variables have been helpful in the different cluster affiliates in every case.
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Number of cases in each Cluster
(Source: Author)

The initial cluster has 95 people, although the following includes 105 people. SPSS calculated these estimates and chose the sets on our behalf.
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Cluster centres
(Source: Author)

I was checking the cluster centres. Typically, SPSS gives rates estimated to the truth; nevertheless, it has replaced which to view data improved and think about the whole condition to their full rational ability. The graph beyond indicates the typical variables' rates for private individuals allocated to clusters. For instance, when it appears at the 'video' line, which suggests the goals received by the applicants in the video game, it can see that the usual rating is 44.91 (for cluster 1), and the points collected for the problem are 43.99. The standard video game points for someone in the second cluster is 58.12, although the usual puzzle score is 60.02. 

It may get essential variations among variables that define the similar stuff (e.g., video game score). It is evident because the ANOVA table informed the same thing. 

	
	Cluster 1
	Cluster 2
	Variance

	video
	44.92
	58.12
	13.2

	puzzle
	43.99
	60.02
	16.03



It could find the changes between the study's expected results brought by applicants built on the tables it has established beyond. We can deduce that a unique set of groups outpaced others in the puzzles and video games.
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Variables table
(Source: Author)
Grouped information from the board directly above established cluster membership and space from the cluster centre—the lower value under QCL 2, the more broadly delegated the one is for their group. 
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Variables table
(Source: Author)

The last point to remark is that, when looking at row 95, this total individual membership is cluster 1, even though their distance between the cluster’s place is considerably superior.  Regarding this, like a character who will be a group representative, however, it is the smallest amount usual.

[bookmark: _Toc103354969][bookmark: _Toc114002004]Data and text mining methods

To maximise their company's ability, companies must make all the tools – data and text mining. Companies will be able to do so in a wide variety of circumstances.

Clustering is classifying a series of various data goals depending on their characteristics. (Witten, Frank, & Hall, 2021) Clustering assists companies in better managing their data. Stores, as an example, will be able to use clustering models to determine what customers are buying certain products now and how often they want them. This information will assist vendors in aiming for results and essential services to clients in a specific demographic or area.

Data could be submitted visually utilising charts, graphs, maps, diagrams, and other tools. Data visualisation is significant because it makes the data extra comprehensible to managers, users, and buyers. Organisations can make quicker, better-informed decisions when offered simple data to identify and understand. Nowadays, optically available methods such as graphs, 3D models, and similarly improved existence are often managed to achieve this goal.

Classification is a necessary procedure for data mining which can be used in almost every activity. This is a method of classifying data with large datasets based on usage. Financial organisations will arrange for their purchasers based on different circumstances to the market on new loans or project credit or debit card threats. In the meantime, forecast apps handle data to predict heavy snow total and other related statistics. Supermarkets also use categorisation to put together goods established on purchases, the benefits of anticipating buying models. (Georgia Tech, 2022)



[bookmark: _Toc103354970][bookmark: _Toc114002005]c) Excel and SPSS

	Excel
	SPSS

	It is being used to store information and enter data and handling. (It encompasses pivot tables, different ways of visualising data, and tasks which make the calculation and percentages easier.)
	This is a program designed for statistical data analysis. (This includes many data and text mining tools, such as pivot tables, clustering tools, etc.)

	Data management and storage using predefined operations.
	Statistical calculations and data manipulation by IBM guidelines.

	It works fast and is easy to use.
	Reduction in Data Redundancy

	Large volumes of customer data must be maintained and handled.
	Utilises advanced devices such as supercomputers.




[bookmark: _Toc103354971][bookmark: _Toc114002006]Conclusion

We exist in a rapidly controlled, ever-changing civilisation where companies must develop and defeat barriers to achievement. On their behalf, especially during these periods, respecting the highest possible from your data mining and business intelligence could make a considerable difference.


References
Aggarwal, C. C., & Reddy, C. K. (2014). Data Clustering: Algorithms and Applications (1st Edition ed.). Chichester: Chapman.
Alexander, M., Decker, J., & Wehbe, B. (2014). Microsoft Business Intelligence Tools for Excel Analysts (1st Edition ed.). Wiley. Retrieved May 11, 2022, from https://www.investintech.com/resources/blog/archives/5718-experts-predict-the-future-of-excel-in-business-intelligence.html
Bock, T. (2022). What is Hierarchical Clustering? DISPLAY. Retrieved May 12, 2022, from https://www.displayr.com/what-is-hierarchical-clustering/
Boogaard, K. (2022). 21 Cool Things You Can Make in Excel (Other Than Spreadsheets), skills. Retrieved May 11, 2022, from https://www.goskills.com/Excel/Resources/Uses-of-Excel-in-business
Georgia Tech. (2022). 10 Key Data Mining Techniques and How Businesses Use Them, Georgia Tech Professional Education. Retrieved May 12, 2022, from https://bootcamp.pe.gatech.edu/blog/10-key-data-mining-techniques-and-how-businesses-use-them/#classification
Lancaster, A. (2020). Top 10 Uses of Microsoft Excel in Business, Mallory. Retrieved May 11, 2022, from https://mallory.com.au/cm/ms-excel-uses-business-workplace/
Lewis, S. (2022). pivot table, SearchDataManagement. Retrieved May 11, 2022, from https://www.techtarget.com/searchdatamanagement/definition/pivot-table
Microsoft. (2022). VLOOKUP function, Microsoft. Retrieved May 11, 2022, from https://support.microsoft.com/en-us/office/vlookup-function-0bbc8083-26fe-4963-8ab8-93a18ad188a1
Shmueli, G., Patel, N. R., & Bruce, P. C. (2005). Data Mining In Excel: Lecture Notes and Cases. Arlington: Resampling Stats, Inc.
Whinnery, S. (2020). Data Analysis in Excel vs Business Intelligence, eCapital. Retrieved May 11, 2022, from https://ecapitaladvisors.com/blog/data-analysis-excel-business-intelligence/
Witten, I. H., Frank, E., & Hall, M. A. (2021). Data mining [electronic resource]: practical machine learning tools and techniques (3rd Edition ed.). Elsevier/Morgan Kaufmann: Amsterdam.



	
1

1

image3.png




image4.png
Values/Region Northern

Crime Rate 103,91

Education

Wage
Labour Forces |
Youth Unemployment
Mature Unemploymen1|




image5.png
Values/Region
Crime Rate
Education

Wage
Labour Forces

Youth Unemployment
Mature Unemployment




image6.png
120

100

80

60

40

20

Relation between education and crime rate

103,91 100,68

Crime Rate

m Northern

m Southern

12,79 11,63

Education




image7.png
Unemployment and labour forces

Mature Unemployment l

Youth Unemployment -
tebourForces h

0 100 200 300 400 500 600 700

m Southern m Northern




image8.png
CrimeRate Region | ¥

45,5
52,3
56,6
60,3

Rk oo




image9.png
Atribute
Region

0 Northern
1 Southern

57

Atribute
Region

0 Northern
1 Southern

52




image10.png
HighYouthUnemploy ~ (All) v
MatureUnemployment (Al

MoreMales (All)

Row Labels [] sum o CrimeRate  sumof Youth Sum of Education Sum of YouthUnemployment Sum of ExpenditureYear0  Sum of LabourForce  Sum of Males Sum of StateSize _Sum of BelowWage  Sum of Wage
0 3221,10 4.134,00 396,40 3.028,00 2.879,00 17.847,00  30.678,00 1.177,00 536600  17.641,00
1 1.610,90 2379,00 186,00 1.459,00 1.116,00 852900  15524,00 544,00 3.752,00 7.052,00

Grand Total 4.832,00 6.513,00 582,40 4.487,00 3.995,00 26.376,00 46.202,00 1.721,00 9.118,00 24.693,00




image11.png
14000

12000

10000

8000

6000

4000

2000

m Sum of Sum of Youth

= Sum of Sum of Education





image12.png
Axis Title

180

160

140

120

100

80

60

20

Relation between crime rate and education

123456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
Axis Title

< CrimeRate

‘——Education




image13.png
Sum of CrimeRate Sum of Youth  Sum of Education
3.221,10 63,47% 396,40
1.610,90 36,53% 186,00
4.832,00 100,00% 582,40




image14.png
Ice cream flavours

= vanilla

= chocolate

‘ = strawberry





image15.png
Gender

e -

80 85 920 95 100 105 110 115




image16.png
10

20

Mean and Median

30 40

50

60

m median

mean




image17.png
Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

o 5 10 15 20
1 1 1 1

154
157

109

172

118

110

37

45

100

143





image18.png
ANOVA

Cluster Error
Mean Square df Mean Square df F Sig.
video 8700.783 1 54.579 198 159.415 <.001
puzzle 12815.244 1 51.116 198 250.709 <.001

The F tests should be used only for descriptive purposes because the clusters have
been chosen to maximize the differences among cases in different clusters. The
observed significance levels are not corrected for this and thus cannot be
interpreted as tests of the hypothesis that the cluster means are equal.




image19.png
Number of Cases in
each Cluster

Cluster 1 95.000
2 105.000
Valid 200.000

Missing .000





image20.png
Final Cluster Centers

Cluster
1 2

video 44.92 58.12
puzzle 43.99 60.02





image21.png
© ®iN o u|s W N

N N N NNNNNDNNNDNRR[R[R|[R|[R|[R|[R| R~ &
O (N[ |(d|[WIN|(R OO (N[O (VW (D |[WIN (RO

& id

24
91
72
58
17
43
128
151

106

109
124
49
119
21

40
28
175
12
196
164

19
182
126

&5 female

O O K R O B O O O +H H O FH O | O K K R H H H O K K O K | O

&5 ice_cream

H R R N RNRWRWERENNERENWOWN R R R NP WNR R R WA

f video

47
47
47
44
44
42
47
48
44
42
42
42
42
49
50
50
40
50
50
50
39
39
39
39
44
44
44
47
47

& puzzle

46
46
46
41
41
46
41
46
48
41
41
41
41
47
43
46
41
41
41
41
46
46
46
41
51
51
51
51
51

$HQcL 1

H R R R R R RRRR R R R R R R R R R R R R R R R R R R R

& QL2

2.89588
2.89588
2.89588
3.12660
3.12660
3.54176
3.64430
3.68165
4.11376
4.17598
4.17598
4.17598
4.17598
5.07386
5.17960
5.46730
5.75343
5.89798
5.89798
5.89798
6.24810
6.24810
6.24810
6.62824
7.07009
7.07009
7.07009
7.31378
7.31378




image22.png
95
96
97
98
99
100

150
181
97
152
118
20

O = = o o o

W R W W e e

72
58
58
58
58
61

31
61
61
61
61
61

NINN NN e

30.03799
.98873
.98873
.98873
.98873

3.03887




image1.png
#% ] nfysgol Cymru
N ¥ Drindod Dewi Sant
\* University of Wales
Trinity Saint David




image2.png
1 |CrimeRate





