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[bookmark: _5y1vpuvxp4r1][bookmark: _Toc113287151]Part 1: Data Analysis of a Superstore 
[bookmark: _c4tbb54jf1dm][bookmark: _Toc113287152]1.1. Introduction
Running a superstore is a very difficult job. There are many different products to keep track of, many of which decay fast, frequently producing a large amount of waste over time and therefore in a great loss. The main responsibility of a wholesaler is to make significant profits from the products in as well as purchasing them and selling those to the targeted clients. Superstore basically is a small retailer business which sells almost everything from grocery to furniture, cosmetics, electronics goods and many more. The dataset of the superstore contains information of order details, number of orders, date, state, ordered product, shipping date, and profit etc. Superstore sells different products which are necessary in daily life and they have a large number of customers. In this report the data analysis of a superstone will be done. The collected dataset is primary and different operations like decline in profit and sales over the years, different charts and bar graphs on profit over the years and pivot tables will be shown and discussed in this report. 
[bookmark: _kbyebjb7corp][bookmark: _Toc113287153]1.2. Dataset
In this section the collected dataset of the superstore is provided. The collected dataset is primary and primary analysis is performed on the dataset to get the required result. Primary research basically is a methodology which is used by the researchers to collect data directly from the superstore over the years, rather than depending on old and previous data used by the previous researchers in their research (Alcântara et al. 2019). The primary dataset is collected by using various primary research methods. Some of the methods are face to face interviews, online surveys, and focused groups which mean a group of people who are experts in this subject or direct observations of the subject. First the dataset is collected by using these methods then it goes through preprocessing so the unnecessary data is eliminated from the dataset and only authentic data remains in the dataset. After preprocessing the data analysis and visualization of the requirement of the report has been performed.  
[image: ]
Figure 1: Dataset of Superstore  
[bookmark: _rq1i5bptzcqb][bookmark: _Toc113287154]1.3. Result and Discussion
In this section of the report the results from the collected dataset and discussion are provided. In this part decline in sales and profit, data analyzing, visualization, pivot tables, IF, LOOKUP are properly shown and discussed with various charts and graphs are presented.     
[image: ]
Figure 2: Overall profit
(Source: self created in MS-Excel)
In this figure the overall profit of the superstore is presented. The graph represents the overall profit and profit margin of the superstore of the given years. At the beginning the company's sound management of the operation metrics allowed the company to post results in black for multiple years. Due to lack of innovation and rising competition from new players pushed the company to plan for multi-year investment to hold its market share (P.S.A. and Silva, 2019). This resulted in a significant dip in profit for foreseeable years and resulted in stagnant overall growth in profit and profit margin for the coming years. Lack of execution capability of the management pushed the superstore to post result in red and this led to chain reaction effect which put the company in vulnerable position to fill for bankruptcy.        
[image: ]
Figure 3: Profit in 2009
(Source: self created in MS-Excel)
In this graph the profit received in 2009 by superstore has been presented. The graph represents year vs profit margin. From the january to december of 2009 profit has been shown in the graph. In January the profit margin was between 5000 to -5000. In February the profit margin of 2009 was slightly more than the previous month (J. and PARK, 2020). In March the profit margin is high among all the months of 2009 in both positive and negative profit margin. The profit margin of April is reaching 10000 on the positive side and reaching -5000 on the negative side. Same as the other months of 2009 have both the positive and negative profit margin of superstore, although the December month has the lowest profit margin than all the other months.    
[image: ]
Figure 4: Profit in 2010
(Source: self created in MS-Excel)
The above figure represents the profit margin of 2010. The graph represents the year vs profit margin. In the January month the profit margin is almost zero. In February the profit margin of the superstore is entirely negative, touching the -4000 bar. The profit margin in march of 2010 is positive as shown in the figure (Ghosh et al. 2019). The highest profit margin of the superstore was in the month of july.  As can be seen in the graph the bar is almost touching the 10000 bar and the lowest profit margin is in the month of the december. In this month both the profit and loss is received from the business. 
[image: ]
Figure 5: Profit of 2011
(Source: self created in MS-Excel)
The above graph is representing the profit margin of the year 2011 of the superstore. The primary data are collected from the resources and after the analysis of the collected this graph is generated which represents the profit margin of 2011. In 2011 the profit margin was quite high in the first month. The graph is touching the 6000 bar, in the February month the profit margin is almost zero. The profit is the highest in the march as the graph is touching the 10000 bar (Jayakumaran et al. 2020). In the April month the profit bar is touching 8000 on the positive side and the -4000 touching on the negative side. May and July both have no profit and the profit margin is also zero. In the august month of 2011, the profit graph is touching 6000 bar on the positive side and loss is almost zero. Same as the September month the profit graph is almost close to 6000.   
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Figure 6: Profit of 2012
(Source: self created in MS-Excel)
The above graph represents the profit margin of 2012 of the superstore. All the graphs are generated in MS-Excel. In the January month the profit is zero and the loss graph is touching the bar of -4000 but in the next month the profit is highest among all the years and almost reaching the 10000 bar of the graph. In March the profit margin was zero. In April and May the profit margin is very low. Profit margin is very high in June as the graph is crossing 8000 in the bar chart. July, August and September have a very low rate of profit margin. All the data analysis process is done on the primary data which are collected by different methods by using various resources. All the data are authentic and fulfill all the requirement of the report. 









	Year
	Total Profit

	2009
	159438.66

	2010
	119645.3

	2011
	175687.86

	2012
	135961.66
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Figure 7: Total profit on the basis of years
(Source: self created in MS-Excel)
The above graph represents the total profit of the superstore from 2009 to 2012. The blue line represents the year and the yellow line represents the total profit of the store. The graph is total profit vs year. The total profit ranges from 0 to 200000. As can be shown in the graph, in the year of 2009 the total profit was 159438.66. Then in the next year the total profit was less than 2009. In the year 2010 the total profit was 119645.3. In the year 2011 the profit was higher than 2010. In the year 2011 the total profit was 175687.86 and by the end 2012 the total profit of the superstore was low. In the year 2012 the total profit was 135961.66. The graph is generated in Microsoft excel.      










	Year
	Total Sales

	2009
	1625226.23

	2010
	1476755.974

	2011
	1320410.206

	2012
	1548409.152
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Figure 8: Total sales on the basis of the years
(Source: self created in MS-Excel)
The above graph represents the total sales on the basis of the year of the superstore. The graph is generated by using microsoft excel and primary analysis is done on the collected data. In the above figure total sales vs year have been shown in the graph. The range of the total sale is 0 to 1800000 and years are  2009 to 2012. The blue line represents the years and the yellow line represents the total sales of the graph. In 2009 the sale of the superstore was 1625226.23. In 2010 the total sale was less than the previous year. The total sale of the year was 1476755.974. In the next the total sale is lesser than 2010. The total sale of the year was 1320410.206. In the final the total sale was better than the previous two years. In 2012 the total sale was 1548409.152.     
[image: ]
Fig 9: Vlookup
(Source: Self-created in MS Excel)
The above picture represents the Vlookup table. The table represents the row ID and the order ID of the superstore. The collected data is primary and data analysis is performed to get the Vlookup table. In the row ID 48, the order ID is 293 and in the end the row ID is 229, the order ID is 1539. The answer of the Vlookup table is 48, 293.   
[image: ]
Fig 10: Pivot Table
(Source: Self-created in MS Excel)
In the above figure, a pivot table has been shown showing the total profit and total sales of the products segregated by the categories. In the value table the profit and sales of the commodities has been shown and the product category has been shown in the column and the date has been shown in the row of the table. 
[bookmark: _x2ubpyghpnr][bookmark: _Toc113287155]1.4. Conclusion
After doing all the analysis it is clear that the superstore retailing shop is running in loss. In this report all the requirements are provided. The data are collected to perform the primary analysis to completion of the report. First the primary data are gathered and different analyses like decline in sales or profits and various excel functions like pivot table and lookup table are performed in this report. All the figures are shown and discussed properly in this report.  

[bookmark: _qxm9t2hutkfu][bookmark: _Toc113287156]Part 2: Data Analysis on Ice-cream Consumption for a Local Company 
[bookmark: _ooisbt5cmut][bookmark: _Toc113287157]2.1. Introduction 
Currently almost every organization wants to increase their profitability so they arrange statistical analysis. In this study the developer is also responsible for arranging a survey for an ice-cream company. In this project the developer only considers 200 participants' responses; those are high school students. With the help of this analysis the company wants to know about the most preferable ice-cream flavor. In previous years the company mainly depended on Microsoft Excel for their data analysis. Now the company has adopted a new technique called SPSS and in this project the developer performs the statistical analysis on SPSS based on survey responses. In the below section the developer explains all outputs and their significance. 
[bookmark: _rv91eqah8j18][bookmark: _Toc113287158]2.2. Dataset
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This is the dataset of an ice-cream survey where the developers used gender, id, ice-cream, video game and puzzle game’s responses as a variable and performed several tests and found out their results. 

[bookmark: _syhxzdqx2cp3][bookmark: _Toc113287159]2.3. Result and Discussion
The developer performs several tests among those some of the tests are descriptive analysis, frequency test, T test, regression analysis, then K-mean cluster analysis, correlation, etc. All the outputs are represented in the below section. 


Frequencies
 
	Statistics

	 
	ice_cream
	female
	video
	puzzle

	N
	Valid
	200
	200
	200
	200

	
	Missing
	0
	0
	0
	0

	Mean
	1.82
	.55
	51.85
	52.41

	Median
	2.00
	1.00
	53.00
	52.00

	Mode
	1
	1
	50
	61

	Std. Deviation
	.857
	.499
	9.901
	10.736

	Variance
	.734
	.249
	98.028
	115.257

	Range
	2
	1
	48
	45


The developer obtained the frequency analysis result where the developer obtained mean, median, mode, then standard deviation, next is variance and range. All these values are obtained based on gender, ice-cream type, then video and puzzle game. 


Frequency Table
 
[image: ] 
The developer found out vanilla ice-cream is the most preferred ice-cream by the students which is almost 47.5% of people because the developer defines 1 as vanilla flavor, 2 as chocolate flavor and 3 as strawberry flavor (S. and Lopez-Quiroga, 2020). The above output states that 23% chocolate flavor and 29% strawberry flavor are preferred by the students. 
[image: ]
This particular result helps the developer to find out the percentage of male participants and the female participants. 0 is defined as the male gender whereas 1 is for female gender, so the result state that 45.5% participants are male and 54.5% participants are female. 
 [image: ]
[image: ]
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In the above developer also obtained the valid number of participants for video game and puzzle (Almena, et al. 2020). These outputs also help the developer to know about the particulates id for video game lover and puzzle lover. 

The developer also obtained some visual results because visual results are easily understandable and effective for organizations to know their strengths and weaknesses. In the below section all the visual results are represented by the developer. 
[image: ]
Figure 11: Histogram of Ice-cream 
(Source: Self made in IBM'S SPSS 20)
The above output is for ice-cream categories where the developer also obtained the normal curve and the mean value of the output is 1.82 and the standard deviation is 0.857. 
[image: ]
Figure 12: Histogram of Female 
(Source: Self made in IBM'S SPSS 20)
The above output is for gender where the developer obtained the normal curve and the mean value of the output is 0.55 and the standard deviation is 0.499. 
 [image: ]
Figure 13: Histogram of Video Game 
(Source: Self made in IBM'S SPSS 20)
The above output is for video game players where the developer also obtained the normal curve and the mean value of the output is 51.85 and the standard deviation is 9.901. 
 [image: ]
Figure 14: Histogram of Puzzle Game
(Source: Self made in IBM'S SPSS 20)
The above output is for video game players where the developer also obtained the mean value of the output is 52.4 and the standard deviation is 10.736. 
Regression
Here the developer performs regression analysis where the developer obtained the model summary, then coefficients based on ice-cream categories and gender categories. [image: ]
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Figure 15: Histogram of Ice-cream and Female 
(Source: Self made in IBM'S SPSS 20)
The above output is obtained based on dependent and independent variables where the developer performs regression analysis. The mean value of regression analysis is -3.43E^-16 and standard deviation is 0.997. 
 
 [image: ]
Figure 16: Scatter plot of Ice-cream and Female  
(Source: Self made in IBM'S SPSS 20)
The above figure shows the scatter plot representation of regression analysis. In this project the developer obtained the result based on linear regression. 
 Correlation 
Correlation analysis is very effective analysis because with the help of correlation analysis the developer is able to identify the relation between variables or more then two variables (Islam, et al. 2022). For this particular analysis the developer obtained descriptive statistical results, then correlation analysis. 
 
[image: ] 
The mean and standard deviation result of ice-cream analysis is available in the above table where femal’s mean 0.55 and 0.499 is standard deviation and 1.82 is ice-cream’s mean and 0.857 is standard deviation. 
[image: ]
 K-mean Clustering
Cluster analysis is very important for organizations specifically when they want to discover the market demands. Based on the cluster analysis the developer is able to know the closest center and the final cluster center (L. and Zotos, 2019).  In the below section the developer obtained all four most important variables: initial cluster centers where female, ice-cream, video and puzzle are present. In this particular project the developer takes only two clusters and performs the k-mean clustering. 
 
[image: ]
 [image: ]
In the above section the developer slows the iteration history where developers perform 5 iteration processes and the result for first cluster and second cluster is available in the above result table. 
 [image: ]
 [image: ]
For this k-mean clustering the developer also obtained ANOVA test where significance of female is 0.729, then significance of ice-cream is 0.040, next video game is 0.000 and puzzle is also 0.000. Also the developer obtained F values that are 0.120, then 4.284, 159.415 and 250.709 respectively. 
Means
This analysis helps the developer to obtain the mean, media, mode, range, standard deviation, then variance based on female and ice-cream. The developer also produces the ANOVA table which allows the company to know the linearity and the deviation of the linearity (Margariti, et al. 2019). Also the developer obtained the R  value which is 0.14 and Eta value that is 0.151. 
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	Measures of Association

	 
	R
	R Squared
	Eta
	Eta Squared

	female * ice_cream
	.014
	.000
	.151
	.023


 


T-test
The developer performs a T-test because this test helps the developer to examine whether in between two variables any relationship exists or not (Njunge, et al. 2022). This particular analysis is performed because of examining hypotheses or forecasts. In the below table the developer represents the result of the T-test based on the ice-cream dataset. 
 
	One-Sample Statistics

	 
	N
	Mean
	Std. Deviation
	Std. Error Mean

	female
	200
	.55
	.499
	.035

	ice_cream
	200
	1.82
	.857
	.061


 
 [image: ]
 
[bookmark: _tsmha4695n79][bookmark: _Toc113287160]2.4. Conclusion 
In this section the developer concludes the second part of the analysis where the developer performs SPSS work to examine ice-cream analysis. In this analysis the developer based on 200 school students' responses did the data analysis. To know the market demands the developer performs several analyses like T-test, frequency analysis, mean analysis, correlation, k-mean clustering, and regression analysis. All analysis is performed and each result is explained by the developer for readers' better understanding. By doing this project the developer is able to help the local organization to know which flavor is the most preferable for people. At the end of this analysis the developer states that the main target of this project is achieved by the developer with the help of SPSS statistical analysis. 
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Descriptive Statistics

Mean | Std Deviation
female 55 439 200
ice,cream 182 857 200
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Correlations
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Iteration History®

Change in Cluster Centers

Iteration 1 2

1 23.078 17.608
2 1.134 966
3 012 .009
4 .000 | 8.760E-005
5 1.243E-006 | 8.343E-007

a. lterations stopped because
the maximum number of
iterations was performed.
Iterations failed to converge.
The maximum absolute
coordinate change for any
centeris 1.068E-006. The
current iteration is 5. The
minimum distance between
initial centers is 60.225.





image30.png
Final Cluster Centers

Cluster

female

video

puzzle

BE& o o

58
60





image31.png
ANOVA

Cluster Error
Mean Square df Mean Square df F Sig.
female .030 1 .250 198 120 729
ice_cream 3.095 1 723 198 4.284 .040
video 8700.783 1 54.579 198 | 159.415 .000
puzle 12815.244 1 51.116 198 | 250.709 .000

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





image32.png
Report

female

ice.ceam | Mean | Std Deviation | Median | Std Emorof | Range | Variance
Mean

1 51 503 100 052 1 253

2 68 an 100 069 1 2

3 50 504 50 066 1 254

Total 54 439 100 035 1 249
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ANOVA Table

Sum of d Mean F sig
Squares Square
(Combined) 1135 2 se7| 2307|102
Between Linearity 009 1 09| 03| 846
female Groups Deviation from
. Unearty 1126 1 1126| 4576|034
Within Groups 48460 197 246
Total 49595) 199
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One-Sample Test

Test Value
t df | Sig (2+ailed) |Mean Difference| 95% Confidence Interval of the
Difference
Lower Upper
female 15439 199 000 545 4 61
ice,cream 29951 199 000 1815 170 193
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