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Introduction 
 

In this project, I will practice and use all of the knowledge about inferential statistic that 

I learn in class. There are four inferential statistic that will be use in this project which is 

hypothesis testing on two sample, correlation, regression and analysis of variance (Anova). 

Other than that, all test will be calculate using R studio since the objective of this project is to 

apply the uses of R studio in calculation of four inferential statistic.  

The secondary data set that I choose is about the record of the marks secured by the 

students after a monthly test in one school in United State of America. This data set includes 

scores from three subjects and a variety of personal, social, and economic factor that will affect 

the test scores. The data set has 1000 students as a population. The three test is Mathematic, 

reading, writing test. Firstly, we will study about different of proportion between Mathematics’ 

score of male and female students for hypothesis testing on two sample. Second, we will find 

the correlation coefficient between the variable writing score and reading score of students. 

The linear regression model will be apply in the scatter plot. For anova, the different of means 

of three test subject will be test. 
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Inferential Analysis 
 

Hypothesis Testing on Two Sample 
 

Question:  

In August 2014, American Psychological Association (APA) suggested that men and women 

actually has an equal aptitude for learning math and science (Association, 2014). To test this 

claim, we will choose a simple random sample of 100 male students and 150 female students 

from a population of 1000 students in school in United State. 

After a monthly test, 30% of male students score A (marks ≥ 80) in Mathematic subject and 

17.3% of female students  score A in Mathematic subject. Based on these data set, can we reject 

APA’s claim that men and women has an equal aptitude for learning Mathematic? Use a 0.05 

level of significance. 

Solution: 

 Male Female 

Score A in math, 
x (marks ≥ 80) 

𝑥ଵ= 30 𝑥ଶ = 26 

Sample, n 𝑛ଵ = 100 𝑛ଶ = 150 

Percentage 30% 17.30% 

Table 1: hypothesis testing 

Information: 

 Significance level = 0.05 

Hypothesis: 

𝐻଴ ∶  𝑝ଵ = 𝑝ଶ 

𝐻ଵ ∶  𝑝ଵ ≠ 𝑝ଶ 
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Formula: 

 Pooled Sample Proportion: 

𝑝̅ =
௫భା௫మ

௡భୀ௡మ
   

𝑞ത = 1 − 𝑝̅ 

 Test Statistic, z 

𝑧 =
(𝑝ଵෞ − 𝑝ଶෞ) − (𝑝ଵ − 𝑝ଶ)

ට
𝑝̅𝑞ത
𝑛ଵ

+
𝑝̅𝑞ത
𝑛ଶ

 

R Studio: 

 

Figure 1: hypothesis testing 

 

 

Figure 2: test statistic & critical value 

 

Test Statistic, z = 2.35 

Critical Value = 1.95, -1.95 

  



4 
 

Conclusion:  

 Test Statistic, z ≥ Critical Value 

 2.35 ≥ 1.95 

 

Figure 3: Graph for hypothesis testing 

 ∴ 𝑟𝑒𝑗𝑒𝑐𝑡 𝑛𝑢𝑙𝑙 ℎ𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠, 𝐻଴ 

Discussion: 

We not reject 𝐻ଵ : 𝑝ଵ ≠ 𝑝ଶ because it is enough evidence to reject the claim that men and 

women has an equal aptitude for learning Mathematic. 
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Correlation 
 

Task: 

What is the relationship between reading score, x and writing score, y from the sample of 

nine students? 

reading 
score, x 

writing 
score, y 

72 74 
90 88 
95 93 
57 44 
78 75 
83 78 
95 92 
43 39 
64 67 

Table 2: Correlation (x,y) 

 

 Construct a scatter plot and label it. 

 Compute the value of the correlation coefficient, r between x and y. 

Solution:  

Hypothesis: 

𝐻଴: 𝜌 = 0 

𝐻ଵ: 𝜌 ≠ 0 

𝑡𝑒𝑠𝑡 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐, 𝑡 =
௥

ටభషೝమ

೙షమ

              , 𝛼 = 0.05 

R Studio: 

 Calculate the correlation coefficient, r: 

 

Figure 4: calculation of r 
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Figure 5:r = 0.97 

 𝑟 = 0.97 

 Calculate test statistic, t and critical value, t(α»2,n-2): 
 

 

Figure 6: calculation of test statistic, t 

 

Figure 7: test statistic, t and critical value 

Conclusion: 

∴ 𝑡𝑒𝑠𝑡 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐, 𝑡 = 10.56 > 2.36 , we reject null hypothesis, 𝐻଴. 

Discussion: 

Because there is sufficient evidence that linear correlation exist between x and y. 

 Construct a scatter plot and label it: 

 

Figure 8:plotting a scatter graph 
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Figure 9: scatter  graph 

Conclusion: 

∴ 𝑟 > 0.8, the relationship between x and y is strong positive linear relationship. It is means 
that the students that score excellent in reading test, will have excellent writing score. We can 
conclude that people that have good reading skill will improve their writing skill. 
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Regression 
 

Task: 

 Perform linear regression and build linear regression model. 
 Plot a scatter graph and add linear regression model into the plot. 

Solution: 

R Studio: 

 Perform linear regression and build linear regression model: 
 

 

Figure 10: build linear regression model 

 

Figure 11: coefficients 

 

𝑦ො = −7.381 + 1.058𝑥 

 Plot a scatter graph and add linear regression model into the plot: 
 

 

Figure 12:adding linear regression model into the plot 
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Figure 13: scatter graph with linear regression model 

 

Conclusion: 

1. This linear regression model is simple regression model because it only an independent 

variable, x (reading score). 

2. The linear regression model: 

𝑦ො = −7.381 + 1.058𝑥 

𝑏଴ = −7.381 

∴ 𝑏଴ is estimated average value of writing score, y when the reading score, x is zero. Because 

there is no -7.381 mark in test, we assume student score zero mark. Student is estimate to score 

zero mark in writing test when they score zero mark in reading test. 
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𝑏ଵ = 1.058 

∴ 𝑏ଵ is estimate change in average value of writing score, y as a result of one-unit change in 

reading score, x. As a conclusion, the average value of writing score, y is increase by 1.058 for 

each additional one mark of reading score, x. 
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Analysis of Variance (ANOVA) 

 

Task:  
 

Test Score 

math score reading score writing score 

73 86 82 

65 72 74 

27 34 36 

71 79 71 

43 45 50 

79 86 92 

78 81 82 

65 66 62 

63 72 70 

58 67 62 
Table 3: test score of three subjects 

Table 3 lists the test score of three subject, Mathematic, reading and writing from three random 

sample of ten students. We will use a 0.05 significance level to test either different subject test 

has the same mean or at least one mean is different. 

 

Solution: 

𝐻଴: 𝜇ଵ = 𝜇ଶ = 𝜇ଷ 

𝐻ଵ: 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑚𝑒𝑎𝑛, 𝜇 𝑖𝑠 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 
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 Find n, 𝑥̅, s for each test subject: 

R Studio: 

 

Figure 14: calculate n, mean and s 

 

test score 

math 
score, A 

reading 
score, B 

writing 
score, C 

n 10 10 10 

𝒙ഥ 62.2 68.8 68.1 

s 16.2 17.2 16.5 
Table 4: n, mean and s 
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 Find variance between samples: 

o Find mean between samples, 𝑥̅̅ 

o Find standard deviation between samples, 𝑠௫̅ 

o Find variance between samples, 𝑛𝑠௫̅
ଶ 

R Studio: 

 

Figure 15: calculate mean between sample 

 

Figure 16: value of mean between sample 

 

 

Figure 17:calculate standard deviation between sample 

 

Figure 18:value s. d between sample 

 

 

Figure 19:calculate variance between sample 

 

Figure 20:value of variance between sample 
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𝒙ഥഥ 66.4 

𝒔𝒙ഥ 3.6 

𝒏𝒔𝒙ഥ
𝟐 131.4 

Table 5:value of mean, s.d, variance 

 

 Find variance within sample, 𝑠௣
ଶ: 

 

 

Figure 21:calculate variance within samples 

 

Figure 22: value of variance within sample 

 

𝒔𝒑
𝟐 276.2 

Table 6: value of variance within samples 

 Calculate test statistic, F: 
 

 

Figure 23: calculate test statistic 

 

Figure 24: value of test statistic 
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 Calculate Critical Value: 

o Find numerator and denominator: 

 

Figure 25:calculate numerator and denominator 

 

Figure 26:value of numerator 

 

Figure 27:value of denominator 

o Find F critical value: 

 

Figure 28:calculate F-critical value 

 

Figure 29; value of critical point 

Conclusion: 

Since 𝐹௧௘௦௧ ௦௧௔௧௜௦௧௜௖ < 𝐹௖௥௜௧௜௖௔௟ ௩௔௟௨௘(0.48 < 3.35) , we fail to reject the null hypothesis, 𝐻଴. 

Discussion: 

There is sufficient evidence that the three test subjects have the same mean for mark score. 
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Conclusion 
 

There are many valuable experience that I got from this project that can never be learn in the 

theoretically class only. For example, my skill in using R Studio to do inferential analysis 

improve massively while working in this project. My understanding about inferential analysis 

become more excellent because I need to apply it to the data set that I choose myself. Any 

deficiency in this project mainly came form me, because my knowledge about R Studio is 

limited as this program rarely used by me in daily life. So, I hope in the future, I can use R 

Studio program more skillfully. 
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