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1.0 Introduction 
This report is designed to give a critical overview of SPSS and provide an insight on how SPSS works and its functions for research and stastistical analysis. 























2.0 Aims
The aim for this report is to disuss and define the concept of SPSS software, also to review in depth the functions of spss for resarch and statistical purposes. I also want to compare alternative packages that are available to a researcher and list the advantages and disadvantages of SPSS compared to other packages. 






















3.0 Background Research
SPSS is a powerful tool for manipulating and deciphering complex data. There are four packages that are widely used in todays research and statistical analysis, which include; 
· Modeler – This package uses statistical data already accumulated to build predictive models, which make it possible to validate the data provided, an example would be, lists of products bought by customers, the data can identify similarities on purchases and categorise them, this allows the user to identify products to that category that mat be of interest. (ANALYTICS, 2018)
· Text Analytics for Surveys – This package analyses text, such as text messages, emails and blogs. It allows the user to quickly categorise responses from people and questionairs. The package makes it possible to export the data to SPSS statistics, which contains all the categories defined, the data dictionary which defines the varable view and it sets a unique ID for each individual case, making it simple to analyse. (ANALYTICS, 2018)
· Visualization Designer – This package provides additional advanced methods of portraying and communicating data, this could be by means of improved graphs and easy customisable graphs. (ANALYTICS, 2018)
SPSS is the acronym of “Statistical Package for the Social Science”. SPSS is a statistical software package, which is used to analyse highly complex data and restructure it into information which is easier to understand and communicate. The SPSS software has a vast range of function which can be used to exploit valuable data. The software also offers a flexible adaption to other sources of data, such as hardware recording for tensile testing or recordings from sensors. The software is user friently which makes it easy to learn and use.





4.0 Review of SPSS’s functions for research and statistical analysis.
SPSS is a critical software package specifically designed to be user-friendly by provding an array of statistical functions.
[image: ]The following is a list of some of the research and statistical functions:
[image: ]
When using many of the functions, the data presented comes in various data, which includes; a summary table, which identifies how much of the data has been successfully analysed, standard deviation is another common aspect of the data, which identifies how different the results are in relation to each other. As statistical data is rarely 100% accurate, the software also presents a probability of accuracy through various methods. (Griffith, 2010)
Aswell as the analysis functions, the software also provides a number of transform options, these options make it possible to alter data by adding some math, so that it correlates with the rest of the data. The direct marketing options is a valueable tool which enables the user to understand customers and trends better, the direct marketing uses a number of functions, as listed:
· [bookmark: _Hlk519695871][image: ]Postal Code Response Rate
· Propensity to Purchase
· Control Package Test
The stated functions help to maximise return on investment (ROI) and improve and run a marketing campaign. (Griffith, 2010)
The SPSS package also has a number of additional methods which aid in the communication of deciphered data, which include a vast array of graphical methods and data transform methods.
The software also has the ability to import and export various types of data, which makes it even more valuable when dealing with different organisation and different sources of data.
5.0 Description and Explanation of SPSS Operations
5.1 Data View and Variable view
When using the SPSS software, there is a systematic approach to entering data and defining what the data is. There are two tabs / views, which are variable view and data view, variable view allows the user to define the desired data, the variables are in rows and the properties to define each variable are in the columns. The data view is a spread sheet where the user can view and enter the data collected, each column is dedicated for different variables, and each row is used for a subject or case. (Perry R. Hinton, 2008)
5.2 Questionair setup
The structure of the software makes it easier to apply the correct data, as an example, the setting up of a questionair would first require the user to define what data is required, on the variable view, the data is then defined by; variable name, type, values, measure and role, by assigning the desired values for each of the categories will enable the user to start applying relevant data and use various functions to further investigate the data, without the risk of error. (Perry R. Hinton, 2008)
5.3 Creation of Frequency Tables
When deciphering data, there are a few critical methods such as the creating of frequency tables and graphical displays. The frequency tables make it possible to arrange the data in a simplistic form, the table requires all the data available to be correctly defined, the user can then use the frequency icon via the descriptive statistic section, all analysable data is then listed in the frequency window, the user can then select what data they wish to analyse by transfering it to the variable box, if needed the user can further define the required data by selecting a range of options such as; statistics, charts, format, style or bootstrap. After all the variables have been defined and submitted, the following statistical viewer window will then present various tables with alternative views of the data. (Perry R. Hinton, 2008)
5.4 Generation of Graphical Displays
The graphical displays, are an important method, it makes it easier for the user to understand the data but more importantly it allows the user to communicate the data more efficiently to the intended recipient of the research. The graphical displays can be created using various methods, one route is to select the desired analysis tool and most have an option to interpret the data into a graph, the direct route is to select the graph tab and the relevant graph option, here the user can define what variables they wish to incorportate into the graph and what type of graph to use.
6.0 Development of Statistical Tests
The package also offers more functions for specific situations, such as cross tabulation, correlation and reliability tests.
6.1 Cross Tabulation
The cross tabulation function, allows the user to compare multiple variables to determine certain values, as an example depicted in table 1, the user wishs to compare credit cards to determine which sells best and which is more profitable, the variables available consist of type of payment method, coupon applied, product catergory, region, price, units and sales.
[image: ]Table 1: Credit Card Data

Using the cross tabulation method, the user can consider various variables, for the example the user has selected payment method, coupon applied, product category and price.
[image: ]Table 2: Cross Tabulation

Table 2, shows that mastercard is the most expensive and that p1 is the most bought, this also shows that Paypal is the most expensive credit card that offers package 1, this example has simplified the data for specific outcomes.
6.2 Correlation
Correlation allows the user to observe and make predictions by using statistical data. An example depicted in table 3, shows data consisting of student exam results for maths, science and english language.
[image: ]Table 3: Correlation Data

The purpose of the table is to identify how one result affects another, by recognising the traits, it makes it possible to predict a students grade outcome in the future.






	Correlations

	
	Math’s
	Science
	English Literature

	Math’s
	Pearson Correlation
	1
	.991**
	.792**

	
	Sig. (2-tailed)
	
	.000
	.000

	
	N
	20
	20
	20

	Science
	Pearson Correlation
	.991**
	1
	.796**

	
	Sig. (2-tailed)
	.000
	
	.000

	
	N
	20
	20
	20

	English Literature
	Pearson Correlation
	.792**
	.796**
	1

	
	Sig. (2-tailed)
	.000
	.000
	

	
	N
	20
	20
	20

	**. Correlation is significant at the 0.01 level (2-tailed).Table 4: Pearson Correlation




With the data correlated, table 4 shows that somebody who has a high math score, is also likely to get a science score close to their maths result and the “sig.” indicates the probability of the results being randomly wrong, as indicated there is a 0% chance of this occuring. The table also indicates that somebody who studies maths and science to a high level typically has a significant reduction in english language scores (i.e. 99.1 – 79.2 = 19.9, almost 20% drop in english grade compared to maths or science ).











6.3 Reliability
Reliability tests are used to determine if data is correctly defined, as an example the following table is accumulated data consisting of peoples mood, compared with gender.
[image: ]Table 5: Reliability Data

The following table for cronbachs alpha needs to be above “.70” to be valid, as seen in table 6, the chronbachs alpha is negative, this is a key indicator that there is something wrong with the data produced.

	Reliability Statistics

	Cronbach's Alphaa
	N of Items

	-.524
	4

	a. The value is negative due to a negative average covariance among items. This violates reliability model assumptions. You may want to check item codings.


Table 6: Reliability Statistics


Table 7 shows that mood 4 is significantly different compared to the other mood options.
Table 7: Item Statistics

	Item Statistics

	
	Mean
	Std. Deviation
	N

	Mood_1
	2.5500
	1.43178
	20

	Mood_2
	2.4500
	1.05006
	20

	Mood_3
	2.7500
	1.01955
	20

	Mood_4
	3.0500
	1.66938
	20



Table 8 also shows that removing mood 4 would also improve the correlation of the data.
Table 8: Item-Total Statistics

	Item-Total Statistics

	
	Scale Mean if Item Deleted
	Scale Variance if Item Deleted
	Corrected Item-Total Correlation
	Cronbach's Alpha if Item Deleted

	Mood_1
	8.2500
	2.829
	.027
	-1.113a

	Mood_2
	8.3500
	3.608
	.075
	-.943a

	Mood_3
	8.0500
	4.050
	-.019
	-.700a

	Mood_4
	7.7500
	6.513
	-.503
	.535

	a. The value is negative due to a negative average covariance among items. This violates reliability model assumptions. You may want to check item codings.



As determined from the reliability test, the removal of mood 4 has changed the Cronbach’s alpha value from a negative value to positive “.535”, this now indicates that the data is correctly defined.

	Reliability Statistics

	Cronbach's Alpha
	N of Items

	.535Table 9: Improved Reliability Statistics

	3



When defining the problem with the data, further research into mood 4, revealed that the data was not defined properly, this was because, mood 1,2 and 3 measures from 1 – 5 where 5 is very positive, but mood 4 is measured from 1 – 5 but 5 is very negative, this resulted in a negative value. By using transform, compute variable, it was possible to reverse code / flip the results for mood4 by providing a numeric expression of 6 – mood4, this resulted in the data correlating with the rest of the data being tested.


7.0 Advantages and Disadvantages of Statistical software for research analysis. 
There are many software packages available for statistical research, the main difference is how much freedom does the user need for their research. 
7.1 SPSS
SPSS, provides many preset statistical tools, designed for various purposes, the vast range of statistical functions saves much time and makes the manipulation of data straight forward. The functions are fairly easy to learn and there are many tutorials available to further assist in understanding the functions, SPSS is also designed to prevent errors in the defined data and the data provided. 
SPSS is very useful for people who are not strong with setting up of statistical functions or codeing, it provides a huge advantage in terms of time saving. The negative aspects of the software consist of; no compatability with linux operating system, as the software is more user-friendly it prevents the user from using the software for critically specific purposes such as mathematical codeing or designing of a statistical function. The software is restricted to statistical data only, there is no method to add symbols to data that the user intends to communicate. (O'Conner, 2014) (PHD, 2018)
7.2 Excel
Microsoft Excel, is another statistical / spreadsheet software, which is very popular, the reason is due to the accessability to Microsoft Office. This software package has many preset statistical functions such as those described in thise report but it also provides much more freedom, for the user to modify functions or even creating new statistical structures/concepts. A huge advantage that excel has, consists of the ability to insert command functions, making it more ideal for people who intend to study techincal data which could consist of complete formula. There are many tutorials on setting up various functions and due to the popularity of Excel, there is an extensive library full of spreadsheets and functions which can be easily imported and ready to use for almost any situation.
The negative aspect of excel, is that it can take a lot of time to learn how to setup statistical data and learn how to manipulate the data. The data input could be wrong or not defined correctly, Excel would then require the user to manualy examine the data to check for errors, which is time consuming and could still produce errors. The software is not compatable with linux operating system. (O'Conner, 2014)


7.3 Coding Software Matlab / Python
Coding software such as Python or Matlab provide the most freedom for statistical inerpretation, as there are almost no boundaries for the user, the software is compatable across all platforms and some such as Python are free of charge. These packages can also be used across other sectors and so not limited to statistical analysis.
The negative aspect of the coding software, is the very high demand on the users knowledge of the codes, and commands. The user would also be required to develop the statistical structures almost from scratch, this would require a high skill set on statistical setups. Although there are some tutorials for various application setups, there is very little chance of finding a guide to setup a function that is so specific, that it isnt already available in SPSS or Excel. (O'Conner, 2014) (PHD, 2018)

















8.0 Conclusion
After considering the SPSS software package, it has been determined that the software is a critical tool for statisticians, it reduces downtime by not having to design and construct functions. The software is very user-friendly, that it is easy to learn and leaves very little room for error. The vast range of functions makes it simplistic for the user to interpret data and communicate it effectively.
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Payment MethodCoupon AppliedProduct CategoryRegion Price ($)Units Sales

Mastercard yes P2 East 19.55 2 39.9

Mastercard yes P3 West 22.95 1 22.95

Mastercard no P4 East 19.95 1 19.99

Mastercard no P1 North 22.95 5 114.75

Visa no p1 West 22.95 1 22.95

Visa no p1 East 19.95 3 19.95

Paypal no p1 South 22.95 2 45.9

Paypal no p1 South 22.95 1 22.95

AmEx yes p2 Mid-West 19.95 1 19.95

AmEx yes p2 South 22.95 1 22.95

Visa yes p2 Mid-West 19.95 2 39.95

Paypal yes p3 South 22.95 2 45.9


image6.emf
Sum of Price ($)Column Labels

Row Labels P1 P2 P3 P4 Grand Total

AmEx 42.9 42.9

yes 42.9 42.9

Mastercard 22.95 19.55 22.95 19.95 85.4

no 22.95 19.95 42.9

yes 19.55 22.95 42.5

Paypal 45.9 22.95 68.85

no 45.9 45.9

yes 22.95 22.95

Visa 42.9 19.95 62.85

no 42.9 42.9

yes 19.95 19.95

Grand Total 111.75 82.4 45.9 19.95 260
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Student IDMathsScienceEnglish Language

1 87 87 65

2 75 74 50

3 82 80 67

4 61 68 48

5 35 40 60

6 44 52 50

7 67 68 52

8 92 90 67

9 12 18 42

10 28 30 40

11 69 69 65

12 50 55 48

13 78 80 72

14 90 85 65

15 63 68 60

16 63 63 60

17 12 10 36

18 47 50 42

19 87 90 87

20 44 50 41
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Participant IDSexMood 1Mood 2Mood 3Mood 4

1 1 1 1 1 5

2 2 2 2 3 5

3 1 3 3 4 1

4 2 4 4 3 1

5 1 2 2 3 5

6 2 5 2 5 2

7 1 1 4 2 5

8 2 2 4 3 4

9 1 4 2 3 1

10 2 1 2 2 4

11 1 4 2 4 2

12 2 2 4 2 1

13 1 4 2 3 1

14 2 4 4 2 4

15 1 5 2 3 4

16 2 2 3 2 5

17 2 1 2 2 4

18 2 1 1 1 4

19 1 2 2 4 1

20 1 1 1 3 2
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