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PART 1
Evaluating the use of excel for pre-processing, analysing and visualising the sales and profits of
Superstore from the year 2009 to 2012

Superstore is a UK based furniture store which sales different kinds of products such office

supplies, furniture and technology products. to their customers. Data analysis is a process of
cleaning, transforming, modelling of the dataset in order to generate useful information and make
decision for future benefits (Pallant, 2020). In order to analyse the decline in the sales and profit
of the super store over the year on total along with product wise basis, excel function has been
used. The excel is one of the best software and provides the user with the different excel function
with the help of which the data can be pre-processed, analysed and visualized. This further help
the user such as managers of superstore to make the proper decision regarding which products are
more profitable and which not. The evaluation of superstore sales and profit data along with its
analysis using the excel software is done in the following three steps:

Step 1 Data Pre Processing:

This is the first step of data analysis and visualization where the raw data is pre-processed
using the different functions of excel. The data pre-processing is a data mining technique which is
basically used for the purpose of converting or transforming the raw data in a useful and efficient
format. There are three steps of data pre-processing such as data cleaning, data transforming and
data reduction. In the first step, the missing data and noisy raw data has been removed (Betty Jane
and Ganesh, 2020). Further, the data is transformed using the normalization, attribute selection,
discretization and concept hierarchy generation. In the last stage of the data pre-processing, the
users usually reduce by the dataset by removing the irrelevant data from the whole dataset.

For instance, in the case of pre-processing the raw data of Superstore, the users have used
the Filter and Sort function of Excel. Steps of Data pre-processing of superstore are as follows:
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In the first step, the data related to order date, sales and profit has been gathered and transfer

to the new worksheet of excel (name Filter Function) in order to process and transform the sales

and profit into year wise (Mihas, 2019).
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Further, in the second step, with the use of the Sort Function, the order date is Sort from A
to Z. This has helped in transforming the sales and profit of 2009, 2010, 2011 and 2012 together
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(Aryadoust and Raquel, 2019). However, due to the error in some of the dataset, the sorting is not
possible yearly. Hence, to solve this issue, the dataset regarding order date, sales and profit unable

to sort is further copy and paste in the Filter Function 2 excel worksheet.
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In the third step, after transferring the remaining dataset to Filter Function 2 sheet, the Filter
Function is used to arrange the order date, sales and profit of one year linewise for example 2009.
For this, the step, filter Text Filter Contains Selecting order date 2009  -OK has
been followed.

In this way, the data regarding sales and profit is transformed from date wise to year wise
in order to assess the decline in sales and profit of Superstore over the years. The data pre-

processing became simple and time saving with the use of “Sort and Filter” function of excel.

Step 2 Data Analysing

This is the second step of the data processing and analysis, where the raw data is analysed
in a tabular format so that proper decision can be made by the users (Fernandes and et.al., 2019).
For instance, in order to analyse the decline in sales and profit of Superstore over the years, the
manager of company has used Pivot Table and Sumlf function of Excel. The data analysis and
interpretation of Superstore are as follows:
SUMIF:

Table 1: Total Sales and Total Profit of Superstore from year 2009 to 2012

Year Sales Profit

2009 4387485 | 424128.6
2010 3072762 | 292178.1
2011 1599009 | 130672.2
2012 1500412 | 129680.2

Interpretation: The above table has been generated using the “SUMIF” function in an excel
(see attached excel). Formula of SUMIF = SUMIF (range, criteria, sum range). On the basis of the
above table, it is analysed that the total sales of superstore are 4387485 in year 2009 which reduced
to 1500412 in the year 2012. Further, it is also interpreted that the profit of superstore has reduced
to 12680.2 in the year 2012 from 424128.6 in the year 2009. This indicate decline in the profit and

sales of superstore over the years (Chireshe, 2020).



Table 2: % Decline in sales and profit of Superstore from the year 2009 to 2012

% Decline in|% Decline in
Year Sales Profit sales profit
2009 4387485 | 424128.6 | O 0
2010 3072762 | 292178.1 | -30% -31%
2011 1599009 | 130672.2 | -48% -55%
2012 1500412 | 129680.2 | -6% -1%

Interpretation: Further, to assess the decline % of sales and profit of superstore, the
Growth Percentage Formula of excel has been used. Formula used to compute the decline % in
excel is current year sales — previous year sales / previous year sales * 100. On the basis of above
table, it is analysed that in the year 2010, the sales and profit of superstore has been decline by
30% and 31% respectively (Winston, 2018). Further, in the year 2011, the sales and profit was
declined by 48% and 55% respectively as compared to the 2010-year base sales and profit.
However, the decline percentage of sales and profit of superstore was low in the year 2012 as

compared to all four years because of lowest decline percentage of 6% and 1% respectively.

PIVOT TABLE:

The PIVOT TABLE is also a function of excel which is used to determine and analyse the
total sales and profit of superstore in the year 2009, 2010, 2011 and 2012 by product category
(Held, Moriarty and Richardson, 2019). The below mentioned tables stating the sum of sales and
profit by product category of all four years as well as individual year using the Pivot table function
of excel. In this way, it can be said that PIVOT table function of excel is also one of the way

through which data is evaluated and analysed in most appropriate and simplified manner.

Table 3: Sum of sales and sum of profit over the years by product category

Sum of | Sum of
Row Labels | Sales Profit
Furniture 3151463.07 | 308848.58
Office
Supplies 8249700.59 | 896172.38
Technology | 3514437.165 | 316747.02
Grand Total | 14915600.82 | 1521767.98
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Interpretation: On the basis of the above table, it is analysed that the Office supplies
product of Superstore is more sales and profit generating over the four years because of highest

sales and profit among furniture, office supplies and technology.

Table 4: Sum of sales and profit of Superstore in the year 2009 by product category

Sum of
Row Labels | Sum of Sales Profit
Furniture 863122.8 114100.66
Office
Supplies 2329861.282 231602.04
Technology | 1016912.764 88393.32
Grand Total | 4209896.846 434096.02

Interpretation: On the basis of the above table, it is analysed that in the year 2009, office
supplies is the highest sales and profit generating product while furniture is lowest sales and profit

generating product of superstore.

Table 5: Sum of sales and profit of Superstore in the year 2010 by product category

Sum of
Row Labels | Sum of Sales Profit
Furniture 758832.997 75332.61
Office
Supplies 2016495.137 220138.55
Technology | 784758.911 69446.17
Grand Total | 3560087.045 364917.33

Interpretation: In the year 2010, the highest sales and profit generating product according

to above pivot table is office supplies.

Table 6: Sum of sales and profit of Superstore in the year 2011 by product category

Sum of
Row Labels | Sum of Sales Profit
Furniture 742797.159 53560.57
Office
Supplies 1883981.193 232509.57
Technology | 803166.629 94240.36




| Grand Total | 3429944.981 | 3803105 |

Interpretation: In the year 2011, the highest sales and profit generating product according

to above pivot table is office supplies.

Table 7: Sum of sales and profit of Superstore in the year 2012 by product category

Sum of
Row Labels | Sum of Sales Profit
Furniture 786710.1135 65854.74
Office
Supplies 2019362.979 211922.22
Technology | 909598.861 64667.17
Grand Total | 3715671.953 342444.13

Interpretation: From above table, it is analysed that the highest sales and profit generating

product of superstore is office supplies and lowest is technology.

Data Analysis using Regression Function of Excel:

Regression is also a function of excel which is used to analyse the statistical relationship between
the sales and profit of superstore. This is done in following ways:

Hypothesis development:

HO = There is no statistical relationship exist between the sales and profit of superstore of UK.

H1 = There is statistical relationship exist between the sales and profit of superstore of UK

Result:



SUMMARY OUTPUT

Regression Statistics

Multiple R 0.581960254
R Square 0.3386777584
Adjusted R Square  0.338599027
Standard Error 973.1970493
Observations 8399
ANOVA
df 55 MS F Significance F
Regression 1 4.07E+09 4.07E+09 4300.29 0.000
Residual 8397 7.95E+09 947112.5
Total 8398 1.2E+10

Coefficients andard Err  tStat  P-value | Lower 35% Upper 35%ower 95.0%pper 95.0%
Intercept -163.7842133 11.85060 -13.8207 5.64E-43 -187.0144371 -140.354 -187.014 -140.554
Sales 0.194252422 0.002962 05.5760 0 0.188445737 0.200059 0.188446 0.200059

Interpretation: From the above ANNOVA table, it is identified that the significance F
value is 0.00 which is lower than the standard criteria of 0.05. This means the alternative
hypothesis is accepted and null hypothesis is rejected. This signifies that there is statistical
relationship lies between the sales and profit of superstore (McCullough and Wilson, 2022). As
per the r square value (0.33) signifies that there is positive and moderate correlation between sales
and profit. It means with the rise in the profit of business, it can be said that the sales of the business

are also increased.

Step 3 Visualization of Data

The last stage of data processing and analysis is visualization of data using the charts,
diagrams of the excel. There are various types of charts such as line chart, column chart, bar chart,
scattered plot etc. with the help of which data regarding the total sales & profit, decline in sales &
profit along with the association between the sales and profit of superstore can be analysed and

visualized. The visualization of data are as follows:
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Sales and profit of Superstore from year 2009 to
2012

PR

PROFIT

® 2009 w2010 =2011 = 2012

Figure 1: Graphical presentation of sales and profit of Superstore from year 2009 to 2012

The above column chart is representing the total sales and profit of superstore from year

2009 to 2012 in simplified and appropriate manner.

% Decline in sales and profit of Superstore from
year 2009 to 2012

W 2009 ®m2010 m2011 m2012

Figure 2: Graphical presentation of % decline in sales and profit of Superstore from year 2009 to
2012

The above column chart is representing the decline % in the sales and profit of superstore
UK from the year 2009 to 2012.
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Figure 3: Graphical presentation of total sales and profit of superstore over four years by product

category

The above chart or diagram is representing the sum of sales and profit of superstore UK by
product category. It is visualized that the sales and profit of office supplies of superstore over the
four year is highest. Hence, the company should continue with the product and produce office

supplies in large amount.

Regression

Figure 4: Regression
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The above scattered plot diagram is representing straight and positive relation between the
sales and profit of superstore UK. On the basis of above diagram, the regression equation of sales
and profit is as follows: Y = 0.1943x — 163.78. This is helpful in predicting the sales of the
superstore based on profit they make.

PART 2

2.1 Result presenting number of students like vanilla flavor of ice creme

Frequencies

Statistics
Ice_cream
Valid 200
N - -
Missing [0
Ice_cream
Frequency |Percent  |Valid Percent |Cumulative
Percent
1 95 47.5 47.5 47.5
A7 23.5 23.5 71.0
Valid
3 58 29.0 29.0 100.0
Total 200 100.0 100.0
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Frequency

lce_cream

100

40|

207

-

T
2

) ]

lce_cream

Interpretation: On the basis of the above frequency table, it is identified that the total

number of students who like vanilla flavors of ice créme is 95. Out of 200 students, 95 students

like vanilla ice créme flavor.

Steps required to follow:

Step 1: Analyse — Descriptive statistics — Frequencies

File Edit View Data Transform Analyze DirectMarketing Graphs Utiliies Add-ons Window Help

SHE M o] e =51 4@ ®
| = § D = [
H escriplive Stalistics " | [E] Frequencies..
1 - Visible: 5 of 5 Variables
‘ | Ehes C Elges:nmwes . |
| Id " Gender " lce_c Compare Means 3 A Explore var H var H var H var H var ‘l var " var " var H var H var H
1 70 0 General Linear Model 3 - N
= B Crosstabs..
2 121 1 Generalized Linear Models + @
Ratio
3 86 0 Mixed Models » =
4 4 0 Correlate 3 Bl 27 Prots
3 172 0 s N [ a-aPiots
B 13 0 Loglinear 3
U 50 0 Neural Networks 3
8 " 0
Classify 3
9 84 0
Dimension Reduction 3
10 48 0 g ‘ N
1 75 0 cale
12 50 0 Nonparametric Tests 3
13 95 0 Forecasiing 13
1% 104 0 gl L
15 33 0 Multiple Response 3
16 115 0 Wissing Value Analysis...
17 76 0 Multiple Imputation 3
18 195 0 Complex Samples 3
19 114 0 Quality Control »
20 85 0 ROC Curve...
21 167 0 T 56 Esl
2 143 0 1 T2 66
23 a1 0 1 55 56 =
1 Hi

P
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Step 2: Select variable icecreme — charts — Bar — OK

File Edit View Data Transform Analyze DirectMarketing Graphs Utilies Add-ons Window Help

HE MW e~ HHA H
|

[visioie: 5 of 5 variabie:

| Id H Gender ‘l lce_cream H video H puzzel ‘l var H var H var " var H var " var H var ‘l var H var ‘l var H var H var H
0 0 2 47 57 -
121 1 1 63 61 ﬁ
86 0 3 58 31
141 0 3 53 56
172 0 1 53 61 R Frequencies X |
m 0 1 &3 61 Variable(s): m L
50 0 ! = 81 o ld & Ice_cream L
11 0 1 39 36 &5 Gender E
84 0 1 58 51 & video (_Fomat.. | |
48 0 1 50 51 & puzzel E (Bootstene] |
1 75 0 1 53 61 r
12 60 0 1 63 61 I
13 95 0 3 61 7 I
14 104 0 3 55 46 I
16 38 0 2 M 56 [+ Display frequency tables I
7 76 0 3 50 56 - - - i .
0 1 58 56
0 3 55 61
0 1 53 46
0 1 66 41
0 1 72 66
0 1 55 56 =

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

BRE M-~ B&AN
|

4

‘V\s\ble 5 of 5 Variable:

| Id H Gender H lce_cream ‘l video ‘l puzzel ‘l var || var || var H var H var H var || var || var H var H var ‘l var || var H
1 70 0 2 47 57 “|
2 121 1 1 63 61 ﬁ
3 86 0 3 58 3
4 141 0 3 53 56
5 172 0 1 53 61 8 Frequencies | () Frequencies Charts X %
6 113 0 1 63 61
7 50 0 1 &3 61 B g::::e
8 " 0 1 39 36 & Gender E g
E] 84 0 1 58 59 & video ==
10 48 0 1 50 51 &b puzel @ Pie charts
1 75 0 108 &1 © tistograms
12 50 0 1 3 1 [l snow normal curve on histogram
13 95 0 3 61 I Chart Values
14 104 o 3 58 46 [@ Frequencies O Percentages
15 38 0 2 3 56 ¥ Display freat
16 118 0 P 56 ([ [(conmnue I
17 76 [ 3 50 56 ! - - - - :
18 195 0 1 58 56
19 114 0 3 55 61
20 85 0 1 53 46
21 167 0 1 66 Ll
22 143 0 1 72 66
23 4 0 1 55 56 =

2.2 Presenting the result of number of students who are male and female

Frequencies

Statistics
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Gender
\ Valid 200
Missing |0
Gender
Frequency |Percent  Valid Percent |Cumulative
Percent
0 01 45.5 45.5 45.5
Valid |1 109 54.5 54.5 100.0
Total 200 100.0 100.0
Gender

Interpretation: On the basis of the above table and diagram, it is interpreted that out of 200
students, the total number of male is 91 while the total number of female is 109. It means that the

total number of female among the 200 high school students is high.

Steps required to follow:
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Step 1: Analyse — Descriptive statistics — Frequencies

Utilites  Add-ons ~ Window  Help

| & e

oW 535‘

[E] Frequencies...

[ Descript

[wisibie: 5 or 5 variabies

var H var H

B Explore...

Ratio...
[ P-P Plots..
Eaariots.

File Edit Wiew Data Transform Analyze DirectMarkeling Graphs
H % H % = Reports . 3
De: Statistics 3
‘1 | Tables »
Id " Gender " lce_ci Compare Means L]
1 70 0 General Linear Model 3
2 121 1 Generalized Linear Models »
3 86 0 Wixed Models »
4 L 0 Corelate 3
s 172 0 Regression 3
6 113 0 Loglinear 3
7 50 0 Neural Networks 3
8 11 0
5 P 0 Classify 3
0 4 0 Dimension Reduction 3
11 75 0 Scale "
12 60 0 Nonparametric Tests 3
13 95 0 Forecasting 3
11 104 0 Surival *
15 38 0 Multiple Response »
16 115 0 [ Missing Value Analysis...
17 76 0 Multiple Imputation »
18 195 0 Complex Samples »
19 114 0 Quality Control 3
20 85 0 ROC Curve
21 167 0 T 6 Esl
2 143 0 1 T2 66
23 49 0 1 55 56

|

-

Step 2: Select variable Gender — charts — Pie — OK

File Edit View Data Iransform Anal

hze  Direct b

Graphs

Utilities  Add-ons ~ Window  Help

et

Sne M = ~
|

visibie: 5 of 5 variable:

Id H Gender H Ice_cream H video H puzzel H

var ‘l var "

1 70 0 2 47 57
2 121 1 1 63 61
3 86 0 3 58 3
4 141 0 3 53 56
5 172 0 1 53 51 3 Frequencies %
g ns 0 ! 63 61 Variable(s): @
U 50 0 ! 53 61 & ld &) Gender
8 11 0 1 39 36 & Ice_cream m
9 84 0 1 58 51 & video m
10 48 0 1 50 51 &b puzzel E @
1 75 0 1 53 61
12 60 0 1 63 61
13 95 0 3 61 7
14 104 0 3 585 48
15 38 0 2 H 56 Display frequency tables
— G (Lex ) (paste J( eset (cancel [ e |
17 76 0 3 50 56 . . ! : :
18 195 0 1 58 56
19 114 0 3 56 61
20 85 0 1 53 48
21 167 0 1 66 41
22 143 0 1 72 66
23 41 0 1 55 56
[ndows 1

|

~

2.3 Presenting the result of mean and median of students like chocolate and strawberry flavor of

ice créme

Frequencies
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Statistics
Ice_cream
Valid 105
N - -
Missing 0
Mean 2.55
Median 3.00
Ice_cream
Frequency [Percent [Valid Percent Cumulative
Percent
2 47 44.8 44.8 44.8
Valid [3 58 55.2 55.2 100.0
Total (105 100.0 100.0
Histogram
1007 Mean = 2.55
Std. Dev.= 5
M=105
80—
E‘ 50|
S
. 40=
20
P ™
u] T T
15 20 25 30 35
lce_cream

Interpretation: On the basis of the above diagram and chart, it is identified that the average

number of participants or students who like chocolate and strawberry flavor of ice creme is 2.55.
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Moreover, from the mode value of 3.00, it is analyzed that the majority of students likes strawberry

flavor of ice creme as the scale 3 has been allocated to strawberry flavor.

Step required to follow:

Step 1: Data — Select Cases

File Edit View Data Transform Analyze DirectMarketing Graphs Utiities Add-ons Window Help

=0 (¥ [ Define Variable Properties... H @ BEm i E [&] ‘ M
=1 oK kg B 1 0% %
= 2 Set Level for Unknown. -
12 e — |visiote: 11 o 1
Id o New Custom Atribute ZGender “ Zlce_cream ‘l Zvideo H Zpuzzel H QCL_1 H filter_$ H var H var H var ‘l var ‘l var H var
1 70 D'ﬁ 'g‘ o 1.09170 21587 -43985 42801 2 1
121 B DefineDates 91142 -95099 112646 30059 2 o
e
3 ¢|EE Defne Muriple Response Sets 41.09170 1.38273 62116 -1.99380 1 1
4 141 Validation 4 -1.09170 138273 11615 33486 2 1
172 E Identity Duplicats Cases 41.09170 - 95099 11615 30059 2 0
113 FJ identy Unusual Cases.. 109170 - 95099 112616 80059 2 [
50 5 sortCasss 108170 - 55099 11615 30059 2 [}
11 109170 - 95099 -1.29786 -1.52807 1 [
B Sort Variables...
8 108170 - 96089 62116 - 13087 1 [}
=l Transpose
48 109170 - 95099 - 18685 -.13087 1 [
75 MergeFikes ' 109170 95099 1615 50059 2 0
go| PP Restructure 1.09170 -95099 112616 80059 2 0
13 95| B2 Aggregate 1.09170 138273 92416 173206 2 1
" 104/ Orhogonal Design 3 1.09170 1.38273 31815 - 59660 2 1
15 38 ', Copy Dataset 108170 21687 -2 10587 386 1 1
16 18| 2 spitle.. 1.09170 21887 - 18685 33486 2 1
17 76 o geloc Cases 408170 138073 - 18685 386 2 1
195 41.09170 - 95099 62116 3486 2 [
i weight Cases
19 114 108170 138073 31815 30059 2 1
85 0 1 53 4 41.09170 - 95099 11615 - 59660 1 0
167 0 1 &6 n 109170 - 95099 14296 106233 1 [
143 0 1 72 66 41.09170 - 95099 203517 126632 2 0
# 0 1 55 56 109170 - 95099 31815 33486 2 [
2 20 0 3 6 61 108170 136273 92416 30059 2 1
12 0 1 39 4 109170 - 95099 -1.29786 - 59660 1 [
53 0 1 39 3 108170 - 96089 129786 199380 1 [}
27 154 0 3 6 66 1.09170 1.38273 32416 126632 2 1
178 0 1 5 I 108170 - 96089 62116 - 59660 1 [}
29 196 0 3 0w 14 1.09170 1.38273 -1.29786 - 59660 1 1
R SL.—-—-—.—.—.—.—.—.—.—.—.—.“.—.“—.“.mS§S§S§§§§S§§m§mm———————m—m—m——————— &~

‘ Data View‘ Variable View

Step 2: Select if condition is satisfied option — setting condition “Ice créeme > 1 — Continue —
OK
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File Edit

View Data

Transform  Analyze Direct Marketing  Graphs

Utilities

Add-gns

Window Help

SHe

9% %‘

r*'- L A

I Id || Gender ‘l lce_cream ‘l video ‘l puzzel H

ZGender H

Zlce_cream H

Zvideo H

Zpuzzel [ actt |

filter_§

1 70 0 2 47 57 -1.09170 21587 -.48985 42801 2 1
121 1 1 63 61 91142 0snaa. 149818 nnga 2 0

3 6 0 3 58 3 -1.09170 12 Select Cases X 1
4 141 0 3 53 56 -1.09170 i 1
172 0 1 53 61 -1.09170 IFXE 1| @ aicases 0

13 0 1 63 61 -1.09170 & Gender ® I condition is satisfied 0

50 0 1 53 61 -1.09170 & Ice_cream > o cream > 1 0

11 0 1 39 36 -1.09170 & video - 0

&b puzzel © Random sample of cases

84 0 1 58 51 -1.09170 # zscore(Genden G - 0

48 0 1 50 51 -1.09170 & 7scorellce_cream) [ = 0

75 0 1 53 61 -1.09170 & Zscore(videa) [Zvideo] © Based ontime or case range 0

60 0 1 63 61 -1.09170 & Zscore(puzel) [Zpu... Range. o

13 95 0 3 61 7 1.09170 % E&‘S:fégr:T:e(;‘“[T . © Use filter variasle I 1
14 104 0 3 565 46 -1.09170 - » 1
15 38 0 2 31 56 -1.09170 | 1
16 115 0 2 50 56 -1.09170 Output | 1
w % 0 3 50 56 -1.09170 @ Filter out unselected cases [ 1
195 0 1 56 56 -1.09170 © Copy selected cases to a new dataset [ 0

19 114 0 3 55 61 -1.09170 Dataset name: | 1
8 0 1 53 46 109170 © Delete unselected cases L 0

167 0 1 66 M -1.09170 0

3 0 1 12 56 109170 Current Status: Filter cases by values offilter_§ I 0

41 0 1 55 56 -1.09170 | 0

24 20 0 3 61 61 -1.09170 E @ @ - @ | 1
12 0 1 39 16 -1.09170 - - - - - - - 0

53 0 1 39 31 -1.09170 -.950989 -1.29786 -1.99380 1 0

27 154 0 3 61 66 -1.09170 138273 92416 1.26632 2 1
178 0 1 58 16 -1.09170 -.95099 62116 - 59650 1 0

29 195 0 3 39 16 -1.09170 138273 -1.29786 - 59650 1 1

[ —————————————————————————————————————————————————————————————————————————————————————————————\ .1 ;1 L .

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
O -
SHE @ e~ Fif H
13 [ [visibte: 11.¢
Id | Gender | Ice_cream | video | puzzel |  ZGender |  Zlce cream | Ziideo I Zpuzzel [ ect1 [ fters [ va [ v [ v [ v [ v [ =
1 70 0 2 47 57 1.08170 21587 - 48985 42801 2 1
2| 12 1 1 63 61
=S | 0 3 5 3 T3 Select Cases: If X
4 141 0 3 53 56
| 72 0 1 53 61 I T [ce_cream = 1 |
e 113 0 1 63 61 & Gender E
72— 50 0 1 53 61 @ lee_cream
Jideo Function group: [
e 1 0 1 39 3% o =]
& puzzel [
E 84 0 1 58 51 & Zscore(Gender) [2G Arithmetic [
0| 48 0 1 50 51 & Zscorellce_cream) [ E CDF & Noncentral CDF
| 75 0 1 53 61 & Zscoretvideo) [Zvidea] Comversion I
Z & A s & &1 & Zscore(puzzel) [Zou E E Current DaterTime [
—_— & Cluster Number of Date Arithmetic |
13 95 0 3 61 Ll & les_cresm» 1 (FILT Em Date Crealion =
14 104 0 3 55 46 e
5 | 3 0 2 3 6 E E@ Functions and Special Variables:
1. | 115 0 2 50 56 |
17 76 0 3 50 56
48— ] 195 0 1 58 56
19 114, 0 3 55 61
26— 85 0 1 53 46
24— 167 0 1 66 M
22— 143 0 1 72 66
23— 4 0 1 55 56
24 20 0 3 61 61 (continue) (_cancel ) (_retp_]
% 12 0 1 39 6 i . |
26— ] 53 0 1 39 31 109170 -.95099 129786 199380 1 0
21 154, 0 3 51 66 1.08170 1.38273 92416 1.26632 2 1
28| 178 0 1 58 46 109170 -.95009 62116 - 59660 1 0
29 196 0 3 39 46 1.09170 1.38273 129786 -59660 1 1

Step 3: Analyze — descriptive statistics — Frequencies — Ice creme — Statistics — Mean &
median — OK
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File Edit View Data Transform Analyze DirectMarketing Graphs Utiiies Add-ons Window Help
ELTET- TR TR E 0% "
H - Descriptive Statistics 3 Frequencies.. -
[t [ Tables b | EEpescripives.. |visible: 5 of 5 variables
| Id " Gender " lce_c Compare Means 3 A Explore var H var H var var H var var " var " var var H var H
1 70 0 General Linear Model 3 - ) 8
B8 crosstabs...
2 121 1 Generalized Linear Models » - ]
3 86 0 Mixed Models » I Rato
4 4 0 Correlate 3 Bl 27 Prots
5 172 0 s y | EdaaPits
g 13 0 Loglinear 2
U 50 0 Neural Networks »
8 " 0
Classify 3
9 84 0
Dimension Reduction 3
10 48 0 -
1 75 0 SZE '
12 50 0 Nonparametric Tests 3
13 95 0 Forecasiing 13
1% 104 0 gl L
15 33 0 Multiple Response 13
16 115 0 [EZ wissing value Analysis...
17 76 0 Multiple Imputation 3
18 195 0 Complex Samples 3
19 114 0 Quality Control »
20 85 0 ROC Cune...
21 167 0 T i1 T
2 143 0 1 T2 66
23 41 0 1 85 56 =
1
Variable View
File Edit View Data Transform Analize DirectMarketing Graphs Ufifies Add-ons Window Help
= = —
SHe I v~ B H B 0% %
13 [ [visitle: 1107111
Id | Gender | lce_cream | video | puzzel | ZGender |  Zce_cream | Ziideo I Zpuzzel [ a1 [ fees [ var | v [ var || var [ var | var
1 0 0 2 7 -1.09170 21587 -.48985 42801 2 1
2] 121 1 1 63 61 91142 -.95099 112616 80059 2 0
3 36 0 3 58 31 -1.09170 138273 62116 -1.99380 1 1
4 141 0 3 53 56 -1.09170 138273 11615 .33486. 2 1
172 0 1 53 61 -1.09170 2 Frequencies: Statistics x 0
] 13 0 1 83 61 1.09170 0
] %0 0 18, 61 -1.08170 O e [ CentralTenden 0
e 1 0 1 39 36 109170 [ Quartles i | ¥ Mean 0
T w h ] 58 1 108170 [ Cut points for: |10 equal groups | | ¥ Median 0
48 0 1 50 51 -1.09170 [7] Bercentile(s) [ Moge 0
75 0 1 53 61 -1.09170 £ sum 0
60 0 1 63 61 -1.09170 0
95 0 3 61 71 -1.09170 1
104 0 3 55 16 -1.09170 1
38 0 2 31 56 -1.09170 1
16 115 0 2 50 56 1.09170 [7] values are group midpoints 1
17 76 0 3 50 56 -1.09170 [ Dispersion Distribution 1
E 195 0 1 58 56 -1.09170 [7] std. deviation [—] Minimum 7] skewness 0
19 114 0 3 55 61 -1.09170 [vaiance [ Maximum [ Kurtosis 1
26— 35 0 1 53 46 -1.09170 [ Range [] SE mean 0
24— 167 0 1 66 M -1.09170 0
22— 143 0 1 72 86 -1.09170 0
23— 41 0 1 55 56 -1.09170 95099 37875 33456 7 0
24 20 0 3 61 61 -1.09170 1.36273 92416 80059 2 1
26— 12 0 1 39 6 -1.09170 -.95099 -1.29786 -59660 1 0
26— 53 0 1 39 31 -1.09170 -.95099 -1.29786 -1.99380 1 0
21 154 0 3 61 66 -1.09170 136273 92416 1.26632 2 1
| 18 0 1 58 46 1.09170 -.95099 62116 -59660 1 0
T2 | 1% 0 3 3 6 109170 138273 -1.29786 -59660 1 1

2.4 Presenting the result of K-mean clustering along with the step required to follow in the SPSS

software

Step 1: Analyze — Descriptive statistics — Descriptive

Descriptive Statistics

N

Minimum

Maximum

Mean

Std. Deviation

Gender

200

0

1

.54

499
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Ice_cream 200 1 3 1.82 .857
video 200 26 74 51.85 0.901
puzzel 200 26 71 52.40 10.736
\Valid N (listwise) [200

Interpretation: From the above descriptive statistics table, it is analyzed that the majority
of students plays video game because the maximum number of students play video game is 74.
Further, it is also assessed from the mean value (0.54) is that the average number of students
selected for the purpose of data collection and analysis are females (George and Mallery, 2018).

Moreover, (1.82) signifies that the average number of students like chocolate flavor of ice creme.

Step 2 Analyze — Classify — K-mean cluster Analysis

File Edit View Data Transform Analyze DirectMarketing Graphs Utiities Add-ons Window Help

SHE @ v
Id | Gender | lce c
1 10
2 121
3 86
4 iyl
5 172
B 13
7 50
B il
9 B4
10 48
11 15
12 60
13 95
14 104
15 Kt
16 115
17 76
18 195
19 114
20 85
pal 167
22 143
2 H

0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Reports » B :E LN W
Descriptive Statistics p ﬂ :E == =g [ 4 O ¢ v
Tables b Visible: 9 of 9 Variables
Compare Means b [Gender Zlce_cream Dvideo Zpuzzel var var var var var var
General Linear Model b -1.09170 21587 - 45985 42801 -
Generalized Linear Models 42 - 33039 112616 80059 ]
Mixed Hodels b 109170 1.36273 62116 -1.99360
Co_rrelate N -1.09170 1.38273 1615 33486
Regression y -1.09170 - 95099 1615 80059
Loginear ) -1.09170 - 95099 112616 80059
Neural Netwarks ) 1.09170 - 95099 1615 80059
) - - 99 62116 -13087
Dimension Reduction 3 3 K-Means Cluster. m T RTT]
SEE ' [l Hierarchical Cluster... 99 11615 80059
Nonparametric Tests 3 E — 0 112616 80059
b |eeme B e
Multiple Response ] Eﬂ-earesmeightmr ~ a7 -2:1[]587 :33485
[ Missing Value Analysis.. -1.09170 21587 - 18635 13486
Multiple Imputation 4 -1.09170 1.38273 - 18685 .33486
Complex Samples b -1.09170 -95099 62116 13486
Quality Cantrol b -1.09170 1.38273 Ik 80059
ROC Cune... -1.09170 - 95099 1615 - 59660
T 13 Ll -1.09170 - 95099 142916 -1.06233
1 72 66 -1.09170 - 95099 203517 1.26632
1 55 56 -1.09170 - 95099 ikl 13486

M—

[t

[ET

Data View  Variable View

K-Means Cluster...

IBI SPSS Statistics Processorisready

Step 3 Select all Zscore variable — Selected iterate — maximum iteration limit (10) — continue
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File Edit View Data Transform Analyze DirectMarketing Graphs Utiliies Add-ons Window Help

SEeH e~ Blf H
|

‘V\swble: 9 0f 9 Variables

[ 1d [ Gender | ice cream | video | puzzel | &R K-Means Cluster Analysis X ar | v | v | e | v
1 70 0 2 47 a7 . @
£ 12 ! ! 3 J dhld & Zscore(Gender) [ZGender]
3 86 0 3 8 A a) Gender f Zscore(lce_cream) [Zlce_cream] E
4 141 0 3 53 56 | g lce_cream E & Zscore(video) [uidea] @
5 172 0 18 61| | & video & Zscorelpuzzel) Zpuzzel |
3 113 0 1 8 1| | puze
7 a0 0 1 53 61
) 11 0 1 39 6 Label Cases by:
9 84 0 1 L 51 - ‘ ‘
10 48 0 1 50 51| Number of Clusters Method
1 7% 0 1 83 61 @ Iterate and classify © Classify only
12 60 0 1 63 §1 i
13 a5 0 3 61 7 rCluster Center
14 104 0 1 & s | (| Lol e:
15 38 0 2| s ||| -
16 15 0 2 50 56 @ Extemnal datafle | e,
17 76 0 3 50 56| (] Write final
18 195 0 I 56| | @ Newgataset
19 114 0 3 56 61 @ Datafile File..
2 8 0 1 8 16 =
| w0 1 s 4 ([ ok ] (aste ) Reset | [cancel] Help |
22 143 0 1 2 66 =TUTTrT =JIUTIT ZUTITIT TZUUIZT
23 4 0 1 55 56 -1.09170 -.95099 31815 .33486 =
1 IF
= =
oo Ve e
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
SHe I v~ B2 H i ‘9 B Eﬁ‘
13 \
| Id || Gender H Ice_cream ” video || puzzel ” ZGender || Zlce_cream H Zvideo || Zpuzzel H QcL 1 ” filter_$ ” var ” v
1 70 47 57 -1.09170 21587 -.48985 42801 2
2 a2 63 61 91142 -.95099 1.12616 80059 2
3 | 8 58 3 1.0917| §& K-Means Cluster Analysis x
4 M 53 56 -1.0017)
= m 5 &1 10917 parabies !
. a) Id & Zscore{Gender) [ZGender]
Z 13 63 61 -1.0917] &) Gender & Zscore{lce_cream) [Zlce_cream] E
] %0 53 51 -1.0917 | & Ice_cream E & Zscore(video) [Zvideo] (optons...
Y 39 36 -1.0917) | &b video & Zscore(puzzsl) [Zpuzzel]
s a4 58 51 10917 | &b puzzel

&5 Cluster Number of Cas...
50 51 -1.0917]

T

& lce_cream = 1 (FILTER)..| B2 K-Means Cluster Analysis: It.. X
53 61 -1.0917]

0 2
1 1
0 3
0 3
0 1
0 1
0 1
0 1
0 1
0 1
0 1
a2 &0 0 1 63 61 -1.0917] LA BT ]
13 9% 0 3 61 n -1.09171 Number of Clusters: Convergence Crilenon:D :|
14 104 0 3 55 46 -1.0917) lassify only
= = 15 0 2 31 56 10917 Dgserunmngmeans
16 15 0 2 50 56 .0gyy| | Cluster Centers
7 76 0 3 50 56 10917 | [ Readintal | ((continue ) _cance J[_rei |
18— ] 195 0 1 58 56 gt | O Cpendalset T
19 12 0 3 o 51 10917 @ External datafile | e
26— 85 0 1 53 46 -1.0917 | [l Write final
2 167 0 1 66 11 -1.0917
22— 143 0 1 72 56 10917 | @Datafie File
4 0 1 55 56 10917 =
2% 12 0 1 39 16 -1.09171 e - —— —
% & 0 1 39 3 -1.09170 -.95099 -1.29786 199380 1
27 164 0 3 61 66 -1.09170 136273 92416 126632 2
28— 178 0 1 58 16 -1.09170 -.95099 62116 - 59660 1
2 1% 0 3 39 46 -1.09170 138273 129786 - 59660 1

[ ettt et ———————————————

Step 4: Select save — cluster membership — continue
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File Edit View Data Transform Analyze Direct Marketing Graphs Utilites Add-ons Window Help
: 0
SHE M e~ Bl K8 A0 %)
I I visiole: 9 of 9 variales
| 1d | Gender | Ice_cream | video | puzzel | B K-Means Cluster Analysis X v | v [ v [ v [ var
1 70 0 2 47 57
Variables:
2 121 1 1 63 il o e — ﬁ
3 86 0 3 58 3| | & Gender & Zscore(lce_cream) [Zlce_cream] =
4 14 0 3 53 56| | g lce_cream E & Zscore(video) [videa]
5 172 0 1 53 61 | dbvideo & Zscore(puzzel) Zpuzzel]
& | 113 0 1 63 g1 | @b puzel
7 50 0 1 53 61
8 1 0 1 39 36 #3 K-Means Cluster: Save New... X
9 84 0 1 58 51 ) L 1
10 48 0 1 50 51 Number of Clusters: ‘7 B
" 75 0 1 53 61 [7] Distance from cluster center [assify only
12 60 0 1 63 61
= 95 0 3 &1 77 [ Cluster Centers | @
14 104 0 3 55 45| | [0 Readinial
15 38 0 2 31 56 —
16 115 0 2 50 56, File
17 7% 0 3 50 56 | [ write final:
0 1 58 56 @ New dataset
0 3 55 61 @ Datafile File
0 1 53 46/ -
0 1 72 66 sty ~vousT voo T 12000,
0 1 55 56 -1.09170 -.95099 31815 33486 =
-
—
\ \IEIM SPSS Statistics Processoris ready | \ | | \
Step 5: Select options — click initial cluster centers and ANNOVA table — continue — OK
File Edit View Data Transform Anahze DirectMarketing Graphs Ufiities Add-ons Window Help
SHE M« ~ B W BoE 100 %
13: [ [wisibie: 11 ¢
Id | Gender | Ice_cream | video | puzzel | ZGender | Zice_cream | Zideo I Zpuzzel [ a1 [ dters [ var [ va | v | v [ va [ w
70 0 2 47 57 1.09170 21587 - 48985 42801 2 1
121 1 1 63 61 9114, -95099 112616 0059 2 0
86 0 3 58 3 1.0917| & K-Means Cluster Anslysis # h
1 0 3 53 56 1.0917) P 1
1z v ! = i 10917 & ld 7&Zscovs(Genden[ZGendev] @ 4
m 0 1 63 61 09171 | 2 Gender & Zscore(Ice_cream) [Zice_cream] (sme. ] 0
50 0 1 53 61 -1.0917| | & Ice_cream [ | zscoretidea) [Zvideo] 0
" 0 1 39 38 -1.0917] %ME" R K-Means Cluster Analysis: Opti... X 0
84, 0 1 58 51 -1.0917 puzzel 0
& Cluster Number of Cas.
48 v ! 50 s AT 8 ice_cream = 1 (FILTER]] | poomomonscmn oo 0
75 0 1 53 61 1.0917) W iinitia dluster centers 0
60 0 1 63 61 1.0917] ANOVAtable [ ] 0
95 0 3 61 7 40917 Number of Clusters [ Cluster for each case 1
T — s o |
115 0 2 0 6 ooty [[Cluster Centers ® Exclude cases listwise ;
= . 3 0 % “ot7 | [ Readintial | | © Exdude cases painvise ;
195 0 1 58 56 1.0917) 0
14 0 3 56 61 1.0917] q (Gontnue) |_cancel J(_ he ] 1
85 0 1 53 46 1.0917| | [ write final 0
167 0 1 66 4 1.0917| | @ Mewgstasst 3
143 0 1 72 66 10917 | @ Dpataiile File 0
1 0 1 55 56 1.0917] = 0
20 [ 3 6 61 10817 (Lo ][ Paste [ Reset ] [Cancel]_Help | 1
12 0 1 39 46 1091 - D — .
53 0 1 39 3 1.09170 -.95099 1.29786 1.99380 1 0
154 0 3 61 66 1.09170 1.38273 92416 1.26632 2 1
178 0 1 58 46 1.09170 -.95099 62116 -.59660 1 0
196 0 3 39 46 1.09170 1.38273 120786 - 59660 1 1

.

Step 6: Go to output file — select final cluster center value — right click — select create graph —
Bar
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File Edit View |nseit Pivot

BSHEeda NI e >

Notes =
[ Active Dataset

L& Statistics

[ Ice_cream

[ Bar Chart

B Log

1-{E] Frequencies
el

L[ Active Dataset
-5 Statistics

L& Ice_cream
[ Bar Chart

B Log

1 {E] Descriptives

@ Descriptive Statistics

.8 Log

1 {E] Quick Cluster

[E) Title

Notes

[3 Active Dataset

~Lg Initial Cluster Centers

~L& teration History

+ L& Final Cluster Centers
L8 Number of Cases in e+

Double click to edit Pivot Table
Emm—

File Edit View Insert Pivot

Format Analyze Graphs Utilities Window Help

Format Analyze Graphs Utilities Window Help
g Fa [Fqpac = = N
e & »He> += Bl OO
RAELE QO ERz» B ]
5 058 06 ]
] 027 027
7 032 033
8 033 036
9 000 000
a. Convergence achieved dueto
no or small change in cluster
centers. The maximum
absolute coordinate change
for any center is .000. The
current iteration is 9. The
minimum distance between
initial centers is 5.986.
Final Cluster Centers
Clustar
Zscore(Gender) cut Cr+x
Zscore(lce_cream) 5 e
"
Zscore(video) Loy .
Zscora(puzzel) Paste Cri+v
Delete Delete
Number of Cases in each SELFTEER
Cluster Create Graph
Cluster 1 104.000 Table Properties
2 96.000
Cell Properties...
Valid 200.000 -
Missing 000 ol
Insert Footnote
=
[F]
. IBM SPSS Statistics Processor is ready | o = |H[155 w1285 pt
Pivoting Trays

&) 0« ~

B

e« 3= Bl TN

= ] 059 =
[ 027 027
5 Statistics 7 032 033
[ lca_cream 8 033 036
L) Bar Chat f 000 000
({8 Log
‘D Frequencies a. Convergence achisved due to
» no or small change in cluster
centers. The maximum
absolute coordinate change
for any center is .000. The
L Statistics current iteration is 9. The
[ Gender minimum distance between
[ﬁ Pie Chart initial centers is 5.986
-E F
Final Cluster Centers
[B Active Dataset Cluster
--[ 5 Statistics
[ Ice_cream
(i3 Bar Chart Zscora(Gender) cut Ciri+X
@ Log Zscore(lce_cream)
Ci Chr+C
Zscore(video) Lopy i
Zscore(puzzel) Paste Ctrl+v
"""""""" Delete Delete
@ L@ Descriptive Statistics Number of Cases in each Select Table
0g Cluster
1 {E] Quick Cluster SUE SR Bar
- Cluster 1 104.000 Table Properties Dot
: 96.000 Cell Properties. T
valid 200.000 i Line
L& Initial Cluster Centers Missing 000 TableLooks.. Area
[ Iteration History Insert Footnote -
+ L& Final Cluster Centers B -
8 Number of Cases in &/~ | Delete F e -
q . ) [
Double click to edit Pivot Table - IBM SPSS Stafistics Processor is ready | |H:155 W: 265 pt
=5 = | Pivoting Trays

Quick Cluster

HRLE 00 &5

Initial Cluster Centers

Cluster
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1 2
Zscore(Gender) -1.09170 91142
Zscore(lce_cream)  |-.95099 1.38273
Zscore(video) -1.80287 1.73217
Zscore(puzzel) -1.99380 1.73206

Iteration History?

Iteration |Change in Cluster Centers
1 2

1 2.087 1.986
2 125 132
3 .095 118
4 .018 .019
S} .059 .062
6 027 .027
7 .032 .033
8 .033 .036
0 .000 .000

a. Convergence achieved due to no or small change in cluster centers.
The maximum absolute coordinate change for any center is .000. The
current iteration is 9. The minimum distance between initial centers is
5.986.

Interpretation: On the basis of the above iteration table, it is analyzed or interpreted that
there is clear progress in the iteration process. It is because in the second iteration, a major shift is

clearly visible as compared to the first iteration table.

Final Cluster Centers

Cluster
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1 2
Zscore(Gender) 10247 -.11101
Zscore(lce_cream) |-.40122 43466
Zscore(video) -.57920 62747
Zscore(puzzel) -.68169 .73850

Final Cluster Centers

Variahles
B 7 =core(Gender)
1.0 .Zscure(lce_cream)
[ Z=scorefvideo)
W Zscorefpuzzel)
0.5
n
Q@
=
[
= 00—
-0.55
1.0 T T
Cluster 1 Cluster 2
Cluster

Interpretation: From the above table and chart, the following points are clearly assessed and
interpreted:

e Firstly, it is interpreted that the students in cluster 1 are females. Also, they like more

chocolate flavor of ice creme. Not only that, it is also assessed from the cluster 1 that the

students of this cluster like playing video games as compared to puzzle game.
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e Secondly, it is interpreted that the students in cluster 2 are males. Also, they like chocolate

flavor of ice creme. This student prefers playing puzzle game as compared to video games.

Number of Cases in each Cluster
1 104.000
Cluster
96.000
Valid 200.000
Missing .000

Interpretation: From the above table, it is identified that the cluster 1 has a value of 104
while on the other hand the cluster 2 has the value of 96. This indicate the significant difference

between the cluster 1 and cluster 2.

2.5 Presenting most common data mining and text mining methods used by business with real

world examples

In the case of large dataset, the data mining is useful for extracting and discovering patterns and
relationships of dataset which further help in solving the business problems through data analysis.
Data mining is a key part of data analytics and the most common data mining method is clustering.
Clustering is the process of grouping a series of different data point on the basis of their
characteristics to make informed decision (Ryabko, 2020).

For instance, M&S company uses the clustering method to group their customer based on their
age, taste, income etc. This help the company to make decision regarding whether the customer
will like their product or not.

The most famous text mining method is information extraction which is a process of collecting
meaningful information from vast textual data.

For instance, Unilever uses information extraction method to collect the financial performance

details of its competitors through their financial statements (Sibuya, 2019).
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2.6 Presenting advantage and disadvantage of using SPSS and Excel using practical relevant

examples
Particulars Advantage Disadvantage
SPSS e The SPSS software e It is quite expensive
package is time saving for the user because of
and less effort high cost.
consuming. e It requires providing
e With the help of this, training to the
the scholar able to employees.
work  upon large
number of data.
e The information
should be gathered in
more conceptual way
in the SPSS (Milligan
and Cooper, 2019).
EXCEL e The large number of e The inserting of

data has been aligned,
arranged in the excel
which  saves users
time.

There are various basic
to advance excel
formulas and function
that help in decision
making to  users
(Norusis, 2018).

manual data in the
excel is quite time
consuming.

There is a chance of
calculation error
because of automatic

formulas.
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