1
Running head: MATH, 1401 ELEMENTARY STATISTICS PROJECT.

20
MATH 1401 ELEMENTARY STATISTICS PROJECT







Math 1401 Elementary Statistics Project
Student’s Name
Tutor
Date


Introductory 
In checkpoint one, the population that was studied in the US youth within the age of 18 to 25 years. The Data Variable 1: Average people voting ages 18-25 voting in the United States Presidential Election in 2012 and the second variable 2: Average people voting ages 18-25 voting in the United States presidential election in 2016. And the third variable is Differences in Male and Females Ages 18-25
A comparison between the two groups was also performed where a detail of what changed between younger people voting in 2012 and how it increased or decreased in 2016 or neither increased or decreased. Gender was also assessed and its influence on voting and many factors such as for the first time in 2016, a female was running for president. 
Data Collection
From the second checkpoint, it indicates that the data was collected through a survey from the family and friends through a post on Facebook. Sampling was also done as a representation of the whole population. Also, on Facebook, someone under the age of 18 could have answered my survey or someone over the age of 30, as I'm only doing my research on ages 18-30 for this survey. The distribution was also done using selection specifically amongst the college colleagues, and the following were the results:
	Individual 
	Did you vote in the presidential election in 2012?
(Ages 18-30) If so, How old were you
	Did you vote in the presidential election in 2016?
(Ages 18-30) If so, How old were you
	Gender

	1
	Yes- 18
	Yes-22
	Male

	2
	Yes-19
	Yes-23
	Male

	3
	No-14
	Yes-18
	Female

	4
	Yes-21
	Yes-25
	Male

	5
	No-19
	No-23
	Male

	6
	No-20
	No-24
	Male

	7
	No-18
	Yes-22
	Female

	8
	No-16
	No-20
	Male

	9
	No-18
	Yes-22
	Female

	10
	No-22
	Yes-26
	Female

	11
	Yes-26
	Yes-30
	Male

	12
	Yes-24
	No-28
	Male

	13
	Yes-22
	Yes-26
	Male

	14
	No-16
	No-20
	Female

	15
	Yes-25
	Yes-29
	Female

	16
	No-19
	No-23
	Male

	17
	No-20
	No-24
	Female

	18
	No-20
	No-24
	Male

	19
	No-17
	Yes-21
	Male




	20
	No-18
	No-22
	Female

	21
	No-19
	Yes-23
	Female

	22
	Yes-28
	No-32
	Female

	23
	No-23
	Yes-27
	Male

	24
	Yes-27
	No-31
	Female

	25
	No-21
	Yes-25
	Female

	26
	Yes-20
	Yes-24
	Male

	27
	Yes-22
	No-26
	Male

	28
	No-21
	Yes-25
	Female

	29
	Yes-18
	Yes-22
	Male

	30
	No-23
	Yes-27
	Female

	31
	No-29
	No33
	Male

	32
	No-15
	Yes-19
	Male

	33
	Yes-32
	Yes-36
	Male

	34
	No-19
	Yes-23
	Female

	35
	No-20
	No-24
	Female


Univariate Descriptive Statistics
A. Quantitative variables
Average people voting ages 18-25 voting in the United States Presidential Election in 2012
I. Include a histogram and boxplot appropriately labeled as figures in the report.
ii. Describe the five-number summary (min, Q1, M, Q3, max).
	Number summary 
	Value

	Minimum 
	14

	Q1
	18

	Median
	20

	Q3
	22.5

	Maximum
	32



iii. Describe the shape of the distribution (symmetric, skewed, bimodal, etc.)
From the plotted histogram, it indicates that the data has a skewed distribution, which is negative skewness as it moves towards the right side. That is, the distribution is skewed to the right side of the distribution. A distribution is said to be skewed when the data points cluster more toward one side of the scale than the other, creating a curve that is not symmetrical. In other words, the right and the left side of the distribution are shaped differently from each other. There are two types of skewed distributions. 
iv. Describe the measures of central tendency (mean, median, mode(s)). Which you think is best for describing your data, and why?
	Mean 
	20.82857143

	Median
	20

	Mode
	18


The best way of describing the data is through the mean since it has a higher figure when compared to all the other measures of central tendencies.
v. Describe the measures of dispersion (standard deviation, interquartile range). Which you think is best for describing your data, and why?
Standard deviation is a measure of how spread out numbers are.
	standard deviation 
	4.026

	Upper quartile
	22.5

	Lower quartile
	18


Interquartile range =22.5-18=4.5
The standard deviation is the best way to measure the rate of deviation and to describe the data.
The interquartile range is the difference between the upper quartile and the lower quartile. 
vi. Calculate the fences and identify any outliers in your data.
An outlier is any point of data that lies over 1.5 IQRs below the first quartile (Q1) or above the third quartile (Q3)in a data set.
High = (Q3) + 1.5 IQR
=22.5+(1.5*4.5)
=22.5+6.75
=29.25
Low = (Q1) – 1.5 IQR
=18-(1.5*4.5)
=18-6.75
=11.25
Average people voting ages 18-25 voting in the United States presidential election in 2016
I. Include a histogram and boxplot appropriately labelled as figures in the report.


ii. Describe the five-number summary (min, Q1, M, Q3, max).
	Minimum 
	18

	Q1
	22

	Median
	24

	Q3
	26.5

	Maximum
	36



iii. Describe the shape of the distribution (symmetric, skewed, bimodal, etc.).
From the plotted histogram, it indicates that the data has a skewed distribution, which is negative skewness as it moves towards the right side. That is, the distribution is skewed to the right side of the distribution. A distribution is said to be skewed when the data points cluster more toward one side of the scale than the other, creating a curve that is not symmetrical. In other words, the right and the left side of the distribution are shaped differently from each other. There are two types of skewed distributions. 
iv. Describe the measures of central tendency (mean, median, mode(s)). Which you think is best for describing your data, and why?
	Mean 
	24.82857143

	Median
	24

	Mode
	22



v. Describe the measures of dispersion (standard deviation, interquartile range). Which you think is best for describing your data, and why?
	standard deviation 
	4.026

	Upper quartile
	26.5

	Lower quartile
	22


 Interquartile range= upper quartile –lower quartile range 
=26.5-22
=4.5
quartile range is the best way to describe the data 
vi. Calculate the fences and identify any outliers in your data.
An outlier is any point of data that lies over 1.5 IQRs below the first quartile (Q1) or above the third quartile (Q3)in a data set.
High = (Q3) + 1.5 IQR
=26.5+(1.5*4.5)
=26.5+6.75
=33.25
Low = (Q1) – 1.5 IQR
=22-(1.5*4.5)
=22-6.75
=15.25
B. Qualitative variables (if used)
I. Include a bar graph or pie chart appropriately labelled as a figure in your report.


IV. Bivariate Descriptive Statistics
A. For your two quantitative variables:i. Include a scatter diagram of the data, appropriately labeled as a figure in the report. The least-squares regression line should be shown on the graph too.

ii. What is the equation describing the least-squares regression line? What do the slope and y-intercept mean in a real-world context?
In the 2012 data, the equation to describe the data is y = 0.1314x + 18.464
In the 2016 data, the equation is y = 0.1314x + 22.464
The slope is the outliers, and the constant figure is the lower quartile of the data. This indicates the lowest voting age, and the rate of acceptance of voting is the value of the outlier.

iii. Calculate and interpret the linear correlation coefficient and coefficient of determination.
In the 2012 data, R2 value is =0.1118
In the 2016 data, the R2 value is 0.1118
The correlation coefficient for both data is 0.1118, and the coefficient of the determination being 0.1118 is a representation of the proportion of the variance in the dependent variable that is predictable from the independent variable
iv. Is there a linear association between your variables
yes, both data has a positive correlation, and this is indicated by the positive value of R, and therefore, its value is low shows that there is a low correlation amongst the data.
v. If your sample data has outliers, how do they affect the linear association between your variables? (Calculate the correlation coefficient and least squares regression equation without the outliers and compare them to the ones with the outliers. Do the outliers make a significant difference? If so, do
you think you would be justified in removing the outliers when making inferences about the population?)
The two variables have a linear relationship. Scatter plots tell whether the variables have a linear relationship. If the data points have a straight line (and not a curve), then the data satisfy the linearity assumption. If the data you have is not linearly related, you might have to run a non-parametric. The outliers have no effect on the correlation, and therefore there is no difference in the variables.

vi. Based on whether your study is an observational study or a designed experiment, can you say whether the relationship between your variables is one of cause and effect?
No, there is no causal effect in the correlation since the data is on the election, and therefore the cause-effect cannot be clearly traced and portrayed by the relationship in the data.vii. If your variables are linearly associated, discuss any potential lurking variables that could influence the variables, and account for the relationship.
Other factors that can affect the correlation include the availability and the delivery of the candidates in the previous election. Since the motivating factor for people to vote is to exercise their democratic right and without having the right candidate, then the chances of voting are limited amongst the members.
B. If your hypothesis involves a comparison between two groups, include a graphical representation of the data that you think displays the comparison well (pie charts, side-by-side bar graph, etc.).

V. Hypothesis Testing (Inferential Statistics) 
State both your null hypothesis H0 and alternative hypothesis H1 in words using appropriate statistical language. (If the hypothesis in your introduction is a statement of equality, then it's the null hypothesis. Otherwise, it's the alternative hypothesis. If it's the null hypothesis, then you'll need to decide whether to conduct a one-tailed test (greater than, less than) or two-tailed test (different than).)
H0: µ<=35
H1: µ>35
	t-Test: Two-Sample Assuming Unequal Variances
	

	
	

	 
	Age -2012Election

	Mean
	20.82857143

	Variance
	16.20504202

	Observations
	35

	Hypothesized Mean Difference
	35

	df
	34

	t Stat
	-20.83

	P(T<=t) one-tail
	0.00

	t Critical one-tail
	1.69

	P(T<=t) two-tail
	0.00

	t Critical two-tail
	2.03



Rejection region H0 if t>1.69
Test: t=-20.83
P value=0.00
Decision 
Because t=-20.83<1.69
Accept H0 the null hypothesis 
2016 data
	 
	Age -2016 Election

	Mean
	24.82857143

	Variance
	16.20504202

	Observations
	35

	Hypothesized Mean Difference
	35

	df
	34

	t Stat
	-14.95

	P(T<=t) one-tail
	0.00

	t Critical one-tail
	1.69

	P(T<=t) two-tail
	0.00

	t Critical two-tail
	2.03


Rejection region H0 if t>1.69
Test: t=-14.95
P value=0.00
Decision 
Because t=-14.95<1.69
Accept H0 the null hypothesis 
Test your hypothesis at the α = 5% significance level using ONE of the following options based on the type of hypothesis you chose in Checkpoint 1. (quantitative, qualitative, or comparison of two groups)
H0: µ<=35
H1: µ>35
	t-Test: Two-Sample Assuming Unequal Variances
	

	
	

	 
	Age -2012Election

	Mean
	20.82857143

	Variance
	16.20504202

	Observations
	35

	Hypothesized Mean Difference
	35

	df
	34

	t Stat
	-20.83

	P(T<=t) one-tail
	0.00

	t Critical one-tail
	1.69

	P(T<=t) two-tail
	0.00

	t Critical two-tail
	2.03



Rejection region H0 if t>1.69
Test: t=-20.83
P value=0.00
Decision 
Because t=-20.83<1.69
Accept H0 the null hypothesis 
2016 data
	 
	Age -2016 Election

	Mean
	24.82857143

	Variance
	16.20504202

	Observations
	35

	Hypothesized Mean Difference
	35

	df
	34

	t Stat
	-14.95

	P(T<=t) one-tail
	0.00

	t Critical one-tail
	1.69

	P(T<=t) two-tail
	0.00

	t Critical two-tail
	2.03


Rejection region H0 if t>1.69
Test: t=-14.95
P value=0.00
Decision 
Because t=-14.95<1.69
Accept H0 the null hypothesis 
Quantitative variable
Include a normal probability plot and discuss whether the population is normally distributed or not. If not normally distributed, that’s why we started with a sample size of 35 so that removing outliers still (probably) leaves at least 30 in the smaller dataset.

How many degrees of freedom are needed in the Student’s t-distribution?
	t-Test: Two-Sample Assuming Equal Variances
	
	

	
	
	

	 
	Age -2012Election
	Age -2016 Election

	Mean
	20.74193548
	24.74193548

	Variance
	12.9311828
	12.9311828

	Observations
	31
	31

	Pooled Variance
	12.9311828
	

	Hypothesized Mean Difference
	4.5
	

	df
	60
	

	t Stat
	-9.30605574
	

	P(T<=t) one-tail
	0.00000000
	

	t Critical one-tail
	1.67064886
	

	P(T<=t) two-tail
	0.00000000
	

	t Critical two-tail
	2.00029782
	 


How many degrees of freedom are needed in the Student’s t-distribution?
31
C. How many degrees of freedom are needed in the Student’s t-distribution?
1.67
D. Test the claim with a T-Test using either the
i. (Classical Approach) What is the test statistic t0, and how does it compare to
the critical value?
Rejection region H0 if t>1.67
Test: t=-9.3
P value=0.00
Decision 
Because t=-9.30<1.67
Accept H0 the null hypothesis 
ii. (P-Value Approach) What is the P-value, and how does it compare to the significance level?
No significance since its value is zero. E. Do you reject or not reject your hypothesis? State your real-world conclusion using
appropriate statistical language.
Don’t reject the null hypothesis 
2) qualitative variable
Check to see whether the assumptions 𝑛𝑛𝑝𝑝0(1 − 𝑝𝑝0) ≤ 10 and 𝑛𝑛 ≤ 0.05𝑁𝑁 are
satisfied.
It is not satisfied as it is greater than one. 
t=-9.30<1.67
B. Test the claim with a 1-Proportion Z-Test using either the
iii. (Classical Approach) What is the test statistic z0 and how does it compare to
the critical value?
The p critical value is 0.00iv. (P-Value Approach) What is the P-value, and how does it compare to the
significance level?
The p-value is 0.000
C. Do you reject or not reject your hypothesis? State your real-world conclusion using
appropriate statistical language.
You accept the null hypothesis.
3) comparison between the two groups
D. The test you use depends on the type of comparison you’re making. It will be either1) T-Test comparing the difference of means with matched pairs data
The mean is 20.74 and 24.74 for 2012 and 2016 data respectively 2) 2-Sample T-Test using Welch's t-distribution comparing the means of two
independent samples.
	 
	Age -2012Election
	Age -2016 Election

	Mean
	20.74193548
	24.74193548



3) 2-Proportion Z-Test comparing proportions of individuals in two groups
The z test is higher than 12.93, which is below the mean.
E. Test the claim using either thev. (Classical Approach) What is the test statistic, and how does it compare to the critical value?
T statistics are higher for one approach than for the bivariate data.vi. (P-Value Approach) What is the P-value, and how does it compare to the significance level?
The p level of significance is zero and, therefore, no effect on the data.
F. Do you reject or not reject your hypothesis? State your real-world conclusion using
appropriate statistical language.
Accept the hypothesis.

Conclusion 
It indicates that out of the 35 samples collected, the analysis performed, which is both descriptive and statistical analysis indicates that the hypothesis should be accepted. The data is, therefore, viable in making decisions as it meets the acceptance criteria based on the analysis. It is also important to drive the viability of the data and to meet the acceptable criteria limits.
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