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This assignment will discuss and explore the importance of statistical analysis and the use of different statistical tests, which can assist with understanding the meaning behind certain data. In addition, the assignment will take datasets from 4 given exercises and explore different statistical tests to try to understand the relationship between the datasets. Furthermore, when deciding what statistical test to use for which data can be challenging, therefore, this assignment will use a flow chart to help decide which test to use.
[bookmark: _Toc166928686]Analysing Data Using Statistics

Chappelow (2024) describes statistics as a study of data, whereby different methods are used in order to understand what the data means. In addition, Chappelow (2024) suggests that there are two key areas when it comes to statistics which are descriptive and inferential. Moreover, it is believed that statistics are used at every level, of every organisation, and therefore the importance of understanding what these statistics mean is key to the success of an organisation (Chappelow, 2024). 
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IBM’s Statistical Package for the Social Sciences (SPSS) (2024) software will be used to understand the data from the four exercises included in this portfolio. Williams (2024) describes SPSS as a software package that allows the user to undertake many different tests on various sets of data, which will, in turn, allow the user to draw conclusions from said data sets. This is done through the software being able to analyse the datasets for specific trends. Furthermore, Williams (2024) states that IBM’s SPSS software is used in many different areas, some of which include but are not limited to:

· Data Mining
· Market Research
· Surveys
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[bookmark: _Toc166928693]Figure 1 - Statistical Test Flow Chart (nQuery Team,2022).

Figure 1 (above) is a flow chart to help people decide which statistical test to use with certain datasets. For example, if the user has more than two groups of data and wishes to find out the significance of the means between the data then the flow chart suggests that the user should utilise an ANOVA statistical test in order to achieve the desired result.

This assignment will use the flow chart in Figure 1 (above) to decide which test to use for each of the datasets given.
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Hayes (2024) explains that a Chi-Squared test allows the user to measure how a model compares to an observed dataset. In addition, Hayes (2024) further explains that the variables used to carry out a Chi-Squared test have to be raw, random, mutually exclusive, drawn from a sufficient enough sample, and drawn from independent variables. Whereas Biswal (2023) describes the Chi-Square test as a statistical method used in order to discover whether the variables between two sets of data are by chance or if there is a relationship between them. 
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	Species
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Seabass
	14
	11
	193
	146
	37
	48
	23
	25
	86
	46

	Common dab
	94
	39
	85
	14
	75
	72
	40
	58
	128
	11
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Mcleod (2023) states that a result that is less than or equal to 0.05 is classed as significant and suggests that the dataset has a ‘real relationship rather than just random chance’. Table 2 (above) illustrates the Chi-Squared test results for the seabass Dicentrarchus dataset. Therefore, the results of the seabass Chi-Squared test results give a <0.001 significance score, which would suggest that there is a significant difference in seabass population over the ten-year sample collecting period. This significant difference can clearly be seen by visually looking at the seabass dataset outlined in Table 1 (above), where the number of seabass samples collected suddenly increased from 11 in 1988, to 193 in 1989, and then suddenly decreased in 1991, where the number of samples collected dropped to 37.
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Table 3 (above) outlines the results of the common dab dataset using a Chi-Squared statistical test. The results show a significant difference due to the <.001 results given. Therefore, this suggests there is a fluctuation in the amount of common dab caught between 1987 and 1996.  This is evident when looking at the dataset shown in Table 2 (above), where the amount of common dab caught in 1994 was 58, which increased to 128 in 1995, and then dropped to 11 in 1996.
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	Tree
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	Height
	70
	65
	63
	72
	81
	83
	66
	75
	80
	75
	79
	76
	76
	69
	75
	74

	Volume
	10.3
	10.3
	10.2
	16.4
	18.8
	19.7
	15.6
	18.2
	22.6
	19.9
	24.2
	21
	21.4
	21.3
	19.1
	22.2



	Tree
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	Height
	85
	86
	71
	64
	78
	80
	74
	72
	77
	81
	82
	80
	80
	80
	87

	Volume
	33.8
	27.4
	25.7
	24.9
	34.5
	31.7
	36.3
	38.3
	42.6
	55.4
	55.7
	58.3
	51.5
	51
	77
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This exercise aims to find out whether the height of the tree has any correlation to the volume of the tree. Therefore, as the flow chart from above suggests, a Pearson Correlation Coefficient method will be used in order to answer this question. Turney (2022) describes the Pearson Correlation Coefficient test as a way of measuring linear correlation between two sets of variables, where it measures the relationship between two sets of data.

Table 5 (above) shows the results from the variables in Table 4 (above) using a Pearson Correlation Coefficient test that gives a <0.001 significance, as well as 0.598** for both the height and the volume variables. As there is ** included in the results for the Pearson Correlation Coefficient test, this would suggest the correlation is highly significant between the two variables. Therefore, the result suggests that as the tree grows over time, the volume of the tree increases.
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	Sample
	Body Mass (mg)
	Web Area (mm2)

	1
	23.1
	314

	2
	27.6
	182

	3
	31.1
	290

	4
	29
	301

	5
	43.7
	324

	6
	32.7
	254

	7
	25.5
	351

	8
	40.7
	146

	9
	7.3
	148

	10
	19.7
	615

	11
	6.9
	71

	12
	7
	105

	13
	5.1
	87

	14
	0.5
	31

	15
	0.6
	39

	16
	38.3
	359

	17
	53.2
	658

	18
	64.6
	765

	19
	27.2
	429

	20
	8.6
	271

	21
	9
	160

	22
	46.3
	493

	23
	36.3
	355

	24
	5.7
	136



Fernando (2024) describes the correlation coefficient as a test that measures the robustness of a linear relationship between two datasets. Furthermore, Fernando explains that the results of this test range between -1 to 1, with -1 suggesting a perfect negative, otherwise known as an inverse correlation. Alternatively, a result of 1 would describe a positive correlation, otherwise known as a direct relationship. Fernando (2024) further explains that a result of 0 would show that there is no linear relationship between the data that is being tested.

The results in Table 7 (below) show a <0.001 significance, which suggests that it is possible to predict the size of the spider by measuring the size of the web. For example, if the size of the web is small, it would suggest that the spider would be relatively small as well.
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	Mud Intact
	Mud Haircut
	Sand Intact
	Sand Haircut

	4.2
	3.9
	6.2
	6.8

	3.8
	5.2
	10.3
	2.1

	7.7
	4.8
	7.3
	3.6

	5.1
	2.3
	5.1
	2.7

	4.5
	6.4
	10.3
	2.6

	4.9
	6.4
	5.6
	7.1

	8.7
	4.1
	7.2
	3.8

	4.0
	4.3
	5.3
	6.8

	8.0
	2.4
	11.4
	4.5



Table 8 (above) is the data for exercise 4 where researchers wanted to test the speed of ragworms with their haircut and without. They also test their mobility through different substrates, such as sand and mud.

[bookmark: _Toc166928709]Table 9 - Exercise 4 Results.
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The results of the ANOVA test for the ragworm Hediste diversicolor dataset given in Table 4 (above), suggest that the substrate used (sand or mud in this instance) in the test had little significance to the time it took for the ragworm to travel the distance. However, there was a significance as to whether the ragworm was hairy or if the ragworm had its haircut, suggesting that a ragworm with its haircut travels slower than a hairy ragworm.

[bookmark: _Toc166928691]Conclusion

In conclusion, statistical tests on datasets allow the user to understand the relationship between various data. It is more beneficial when the datasets are complex, making it difficult to see any relationship from simply looking at the data. Furthermore, deciding which test to use for which dataset can be challenging, but using a flow diagram such as the one in Figure 1 (above), allows the user to identify the correct test to apply. Additionally, it is clear to understand how important statistical analysis is in the industries mentioned above, allowing them to process and understand what the data is trying to say.


[bookmark: _Toc166928692]References 

Biswal, A. (2023) What is a Chi-Square Test? Formula, Examples & Application. Available at: https://www.simplilearn.com/tutorials/statistics-tutorial/chi-square-test (Accessed: April 15, 2024).

Chappelow, J. (2024) Statistics: Definition, Types and, Importance. Available at: https://www.investopedia.com/terms/s/statistics.asp#:~:text=Statistics%20is%20the%20study%20and,are%20descriptive%20and%20inferential%20statistics. (Accessed: April 22, 2024).

Fernando, J. (2024) The Correlation Coefficient: What it is and What it Tells Investors. Available at: https://www.investopedia.com/terms/c/correlationcoefficient.asp (Accessed: April 30, 2024).

Hayes, A. (2024) Chi-Square (X2) Statistic: What It Is, Examples, How and When to Use the Test. Available at: https://www.investopedia.com/terms/c/chi-square-statistic.asp (Accessed: April 24, 2024).

IBM Statistical Package for the Social Sciences (SPSS) (2024).

Mcleod, S. (2023) P-Value and Statistical Significance: What it is and Why it Matters. Available at: https://www.simplypsychology.org/p-value.html (Accessed: April 22, 2024).

nQuery Team (2022) What Statistical Test Should I Use? Available at: https://blog.statsols.com/types-of-statistical-tests (Accessed: May 15, 2024).

Turney, S. (2022) Pearson Correlation Coefficient (r) | Guide and Examples. Available at: https://www.scribbr.com/statistics/pearson-correlation-coefficient/ (Accessed: April 23, 2024).

Williams, K. (2024) What is SPSS? Definition, Features, Types, and Use Cases. Available at: https://surveysparrow.com/blog/what-is-spss/ (Accessed: April 22, 2024).

1

image2.png
Flow Chart for Selecting Commonly Used Statistical Tests

‘Parametric Assumptions:
1. Independent, unbiased samples.
2. Data normally distributed

3. Equal variances

Continuous

Type of data?

Discrete, categorical

Type of question

Chi-square tests
one and two sample

Relations p/ \D‘ﬁ'ﬂmﬁs
Do you have a truc Differences between Means
independent variable? what?
Yo o Tests for
Equal Variances
Fooax test,
Regression Bi ind St X
Correlation Analysis rown and Smythe’s test,
Analyses i Bartltt’ fests

rametric / \ Nonparametric A 4

j [How many treatment
Pearson’s r ‘groups?
More than two
groups
Parametric assumptions Parametric asssumptions
satisfied? satisfied?

[Student’s unpaired t-test
Paired t-test

Nonparametric

Mann-Whitney U or
Wilcoxon Rank sums test|

IFsignificant, doa

post hoc test, e.g.
Tukey’s or Bonferroni’s

Parametric ’Nonparametric

<«——| ANOVA Kruskal-Wallis Test

v

If significant, do a
Dunn’s Test





image3.png
Frequencies

Seabass

Observed N Expected N Residual
11.00 1 629 -51.9
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Chi-Square Tests

Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 5544.000° 81 <.001
Likelihood Ratio 2619.940 81 <.001
Linear-by-Linear 31.216 1 <.001
Association
N of Valid Cases 616

a. 52 cells (52.0%) have expected count less than 5. The minimum
expected countis .20.
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Correlations
Height Volume

Height Pearson Correlation 1 598"

Sig. (2-tailed) <.001

N 3 3
Volume Pearson Correlation 598" 1

Sig. (2-tailed) <.001

N 31 3

**_ Correlation is significant atthe 0.01 level (2-
tailed).
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Coefficients®

Standardized

Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 4.186 4153 1.008 324
Weh Area mm2 .071 .012 783 5.912 <.001

a. Dependent Variable: Body Mass mg
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