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[bookmark: _Toc78198626]Abstract   This analysis is made having the recent BBC (UK) news, on different types of people that have been identified with Covid-19 virus. For this analysis, we have 50 patients that are selected for this report. You will find different factors used for this report such as T-test, hypothesis, and graphs with different types of correlation.


[bookmark: _Toc78198627]Introduction. “Statistics is the methodology which scientists and mathematicians have developed for interpreting and drawing conclusions from collected data” (Isolato, 2018)
	 There is a way to become a good statistician, and that required few skills to understand and use. The first one is the communication skill that will allow you to interpret the data and add comments. 
The second skill is computer skills, for working with large data and use the tools that the application is having for these analyses. The third skill informational management is meant to design, develop the information with novelty. The last skills are technical literacy, career advancement, quality improvement, forecasting, and product warranty.
	There is two way of statistics, descriptive and inferential. The first one will allow you to present, organize and summarize the data, and from the second one, we will need to draw some conclusions by observing the population based on a sample.
	The process for collecting data and interpret them is first, collecting raw data after processing it in a clean data set. The second step is to explore the Data Analysis with models, algorithms, this will allow us to communicate and product data to decide over it.	
	Differently, collecting, insert the data, organize in graphs are part of descriptive statistics. The Inferential statistics implicate the analysis between variables and comparing them.

[bookmark: _Toc78198628]	1 Variable
	Variables are the properties or particularity of a circumstance, subject, or individual that is taking various values and amounts. In this case, the constants do not vary.
	Variables can be independent or dependent, discrete, or continuous, qualitative, or quantitative.
	In another way, the independent variable is handled by the researcher and its effect on the dependent variable that is measured.
	For the discrete variables, we can say that have only certain values, as the continuous variables can take any value. 
	As a qualitative variable, we can give the following example, gender, hair color. An independent variable is the number of hours of rain, and the dependent variable is the repeal score on a test.
The variable is the storage for the value or container.[image: ]                     Figure 1 Statistical Graph
	













To represent the data, we have the Tally Frequency Distribution which allows us to extract from a data set.
[image: ]
[bookmark: _Toc78198629]     Figure 2 Tally Frequency Distribution
	
Another way to represent the data is in the Grouped Frequency Distribution.
For example, in the University the marks are distributed into groups as it follows:
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[bookmark: _Toc78198630]Figure 3 Grouped Frequency Distribution

	






In every data, we can set class interval, class mid-point, and boundaries.
[image: A picture containing diagram
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[bookmark: _Toc78198631]                    Figure 4 Class Intervals
	
[bookmark: _Toc78198632]2. Descriptive Statistics
	This is eminent from inferential statistics. With descriptive statistics is possible to describe what the data shows and with inferential statistics, you are using the appropriate statistical to reach the results that widen across the present data alone.
	We are using inferential statistics to interpret the presumption or prediction by observing the difference between variables. Therefore, we use inferential statistics to conclude the data and we use descriptive statistics to show in a graphic the differences between variables or data set.
	The descriptive statistics, help us to present the quantitative sketch in a clear way of representation. There are different ways to present the descriptive statistics: [1]
[bookmark: _Toc78198633]3. Skewed Distribution[image: Diagram
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As an example, we have the money in the pocket (x):
-Mean
X= 0 2 1 3 1 5 6 2 2 
For this, we will need to add all the numbers and divide them by how many numbers are there.
The total mean is 10.
-Mode
	To find the mode we need to see what number appears the most. In our example, we can see that the repeating numbers are 2 and 1.
-Median 
	To find the median we need to arrange the numbers lowest to highest and if we have 9 numbers in total, the 5th number is going to be the median. 
	In another example with 10 numbers, we will take 2 numbers, in this case, we will have both medians divided with how many there are. 

[bookmark: _Toc78198634]4. 	Univariate Analysis
This implies the overhaul through cases of a variable with three characteristics:
I) [bookmark: _Toc78198635]The Distribution: 
Is the summary of the frequency of a variable for every individual. For example, we have a list of University students and the easy way to describe the distribution is by year, listing the percent of the students of each three years. Maybe by gender, or age.
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[bookmark: _Toc78198636]Figure 6 Distribution

We can represent the data in two ways in a tablet form or a graphic bar chart.
[image: Chart, bar chart
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[bookmark: _Toc78198637]Figure 7 Distribution Bar chart

	
	
II) [bookmark: _Toc78198638]Central Tendency 
Is the estimate of the “center” distribution of values. There are three major factors of central tendency : 
-Mean
-Mode
-Median

III) [bookmark: _Toc78198639]Dispersion
It refers to values around the central tendency and the measures of dispersion are the range and the standard deviation. To find out the range we must find the highest value minus the lowest value.
	The standard deviation shows the relationship between that set of scores has to the mean of the sample. 
[image: A picture containing graphical user interface
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                     Figure 8 Standard Deviation Example
	To find the standard deviation, we need to see the distance between the values and the mean. In this case, we know that the mean is 20.875.
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	After we have the distances we will need to square the results, in Excel to make this we will need to put the next formula “=power(Number to square;2)”
	After the squaring, we will have to divide the sum of them with n-1 (=7). The result is known as variance, in Excel to make this we will need to put “=VAR($1;$8)”. 
	To find out the standard deviation we will need to find the square root from the result, in our case the variance is 50.125, in Excel we have the following formula. “=SQRT(50.125)”

[image: A picture containing text

Description automatically generated][image: Text

Description automatically generated]
[image: Graphical user interface, application

Description automatically generated]








[bookmark: _Toc78198640]5. The t-test
	The t-test was developed by William Sealy Gosset, who worked at the Guinness Brewery more than 100 years ago. The mean of the t-test was for measurements for the Brewery.
	In his example, we have a field that is cut in the middle.
[image: Graphical user interface
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	From this, we can use the t-value that is a ratio between the signal and noise.
A signal is a difference between the two samples, and noise is numbers that kind of get in the way.
[image: Diagram
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 	We already know that the standard deviation Squared is the Variance.
	To better understand the t-test we have the following example:
[image: Graphical user interface, application, table, Excel
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 For this example, the first step will be to arrange the data. 
[image: A picture containing shoji, building, tower
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After, the arrangement is over we can find out the mean of the two data to find out the signal. In Excel is” =AVERAGE(B2:B51)” and drag to the next column.
	Step 2 we will need to find out the standard deviation with excel “=STDEV(B2:B51)” and drag it to the next column.
	Step 3, we need to find out the variance. We have two options, “=POWER(B53;2)” or without finding the standard deviation “=VAR(B2:B51)”
	Step 4, we need to know how much data we are collecting:
“=COUNT(B2:B51)” to find out the “n”.
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In this case, the t-value is going to be negative 6,31.
 The result because is higher than one is showing us that we have more signal than noise.
	The next step is to make the t-test:
[image: Graphical user interface, text, application, chat or text message
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 First, we will need to find the Critical Value, and if the t-test is lower than the critical value we don’t reject the H0 (the null hypothesis), but if we got a higher value, we would reject the null hypothesis.
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The t-table will allow us to find out the confidence level the value of the t-test. For the statistics, we will use the p=0.05 (probability) that is the 95% chance of rejecting the null hypothesis, and just 5% we will not reject after 100 times.
	We already know that the probability that we must test is 0.01, 0.02, and 0.10; 


That means that 100 times, we will see the chance of 99%, 98%, and 90% of rejecting the null hypothesis, and 1%,2%, and 10%. To find out the degrees of freedom we just need to sum the number of data from column 1 and data from column 2, minus 2 because we have 2 sets of data.
First, to find out the degrees of freedom for the 98 we will apply the rule of three. By doing this we will have the following degrees of freedom. 
For 1% is 2,137, 2% is 1,899, 10% is 1,343. 



	t-Test: Paired Two Sample for Means
	
	

	
	
	

	 
	Variable 1
	Variable 2

	Mean
	36,58
	60,04

	Variance
	143,5138776
	547,1820408

	Observations
	50
	50

	Pearson Correlation
	-0,044872943
	

	Hypothesized Mean Difference
	0
	

	df
	49
	

	t Stat
	-6,200167455
	Tobt

	P(T<=t) one-tail
	5,74692E-08
	

	t Critical one-tail
	2,40489176
	Tcrt

	P(T<=t) two-tail
	1,14938E-07
	

	t Critical two-tail
	2,679951974
	 





	



















For 1% we can see that Tobt is higher than Tcrit , in this case, we can reject the null hypothesis and accept the alternative hypothesis.
	t-Test: Paired Two Sample for Means
	
	

	
	
	

	 
	Variable 1
	Variable 2

	Mean
	36,58
	60,04

	Variance
	143,5138776
	547,1820408

	Observations
	50
	50

	Pearson Correlation
	-0,044872943
	

	Hypothesized Mean Difference
	0
	

	df
	49
	

	t Stat
	-6,200167455
	Tobt

	P(T<=t) one-tail
	5,74692E-08
	

	t Critical one-tail
	2,109872718
	Tcrt

	P(T<=t) two-tail
	1,14938E-07
	

	t Critical two-tail
	2,40489176
	 






















	

	For 2% we can see that Tobt is higher than Tcrt therefore we can reject the null hypothesis and accept the alternative hypothesis.

	t-Test: Paired Two Sample for Means
	
	

	
	
	

	 
	Variable 1
	Variable 2

	Mean
	36,58
	60,04

	Variance
	143,5138776
	547,1820408

	Observations
	50
	50

	Pearson Correlation
	-0,044872943
	

	Hypothesized Mean Difference
	0
	

	df
	49
	

	t Stat
	-6,200167455
	Tobt

	P(T<=t) one-tail
	5,74692E-08
	

	t Critical one-tail
	1,299068785
	Tcrt

	P(T<=t) two-tail
	1,14938E-07
	

	t Critical two-tail
	1,676550893
	 


	For 10% we can see that Tobt is higher than Tcrt therefore we can reject the null hypothesis and accept the alternative hypothesis.




[bookmark: _Toc78198641]6. The Null and Alternative Hypothesis 

Every statistic starts with two reciprocally sole hypotheses. One of them is a statistical hypothesis that expects to reject. The name of it is the null hypothesis and is represented as H0. The null hypothesis states biding regarding the value for one or more population parameters most commonly is a hypothesis of no difference. 
The Null Hypothesis always states some parameters – mean, median, proportion, standard deviation, variance, or amount of data. 
The alternative hypothesis HA rejects the null hypothesis. From the two data samples, the alternative hypothesis state that there is a difference. [2]
In our example, we used a small population to illustrate a sampling distribution. Because of the amount of the sample size the sample will approximate a normal curve.
[image: ]
	There are some risks when researching the variables from our data. Other factors that influence the statistical power are sample size, alpha level, and precision in estimating the error. 

[bookmark: _Toc78198642]7. Meta-analysis
	Provides a statistical way to mix the effects over instructions to gain a resolution considering an independent variable alters a particular dependent variable.
	The result of the meta-analysis produced an effect size of 0.33 that point that the effect size is 1/3 of the average standard deviation across studies.
8. Parametric Versus Nonparametric Analyses
	Parametric tests relate to underlying division in the data set. For example, there are some schedule proofs for the answer of a parametric test to be certain.
	Nonparametric tests do not relate to distribution. It can be applied even if the schedule proofs for the answer are not certain.
	The parametric often have a nonparametric peer. 
	The advantage of the nonparametric test is that they are stronger, because of the fewer conditions of validity. 
	The advantage of using a parametric test is the statistical power and can reject the H0. That mean that most of the times the p value associated with the nonparametric peers are that run on the same data are higher than p-values peered to a parametric test. [3]
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