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INTRODUCTION 

 

  In this project 2, we will practise and use all of the knowledge about 

inferential statistic that we learn throughout the semester. There are four inferential statistics 

that will be used in this project which are hypothesis testing on two sample, correlation, 

analysis of variance (ANOVA) and chi square test (one way contingency).  Other than that, 

all test will be calculated by using R Studio since the objective of this project is to apply the 

uses of R Studio in calculation of four inferential statistic. 

  

DATASET 

 

 The secondary data set that we choose is from the American Community Survey 

2010-2012. This data set is about how many people who got employed based on their major 

and major category. This data set includes the major, major category, total of college 

graduates per major, the total of the employed, employed full time and unemployed college 

graduates per major. Firstly, for hypothesis testing on two sample, we will study about the 

differences proportion of college graduates that got employed between Architecture major 

and Computer Science major. Secondly, for chi square test (one way contingency), the 

differences proportion of employed college graduates between five majors (General 

Agriculture, Agriculture Production and Management, Agricultural Economics, Animal 

Sciences, and Food Science). Thirdly, we will find the correlation coefficient between 

employed full time and unemployed under Computer and Mathematics category. Lastly, for 

ANOVA, the differences mean of employed college graduates between three major 

categories (Education, Health and Business) will be tested.  



DATA ANALYSIS 

 

HYPOTHESIS TESTING ON TWO SAMPLE 

 

The claim is that “students of Architecture major are less likely to be employed than college 

graduates of Computer Science major”.  

Sample data: 

Table 1: Sample data hypothesis testing 

 Architecture Computer Science 

Employed, x 𝒙𝟏 = 216770 𝒙𝟐 = 656372 

Sample, n 𝒏𝟏 = 294692 𝒏𝟐 = 783292 

 

• Significance level, α = 0.05 

• Hypothesis Statement:  

       𝑯𝟎 ∶  𝒑𝟏 = 𝒑𝟐  

 𝑯𝟏 ∶  𝒑𝟏 < 𝒑𝟐  

• Pooled Sample Proportion:   

𝒑̅ =  
𝒙𝟏+𝒙𝟐

𝒏𝟏+𝒏𝟐
=  𝟎. 𝟖𝟎𝟗𝟗𝟖         𝒒̅ = 𝟏 −  𝒑̅ = 𝟎. 𝟏𝟗𝟎𝟎𝟐 

• Test Statistic for Two Proportions: 

        

 

 

 

Figure 1:Test statistic & critical value 

 

  

 

𝒛 =  
(𝒑𝟏̂ − 𝒑𝟐̂) − (𝒑𝟏 − 𝒑𝟐)

√
𝒑̅𝒒̅
𝒏𝟏

+
𝒑̅𝒒̅
𝒏𝟐

 



Conclusion: 

Test Statistic, 𝑧 ≤ Critical Value 

 

Figure 2: Normal distribution graph 

 

We reject 𝐻0 because the P-value of 0.0001 is less than α = 0.05. There is sufficient evidence 

to support the claim of 𝐻1 , where students that took Architecture major are less likely to be 

employed than students that took Computer Science major. 

  

test z = -120 z = -1.95 



CORRELATION 

 

What is the relationship between employed full time, x and unemployed, y for 8 major codes 

under Computers and Mathematics major category? 

Sample data: 

Table 2 Correlation(x,y) 

Major Code Employed 
Full Time, 

x 

Unemployed, 
y 

MATHEMATICS AND COMPUTER SCIENCE 5039 150 

APPLIED MATHEMATICS 12109 892 

STATISTICS AND DECISION SCIENCE 14468 1138 

COMPUTER PROGRAMMING AND DATA PROCESSING 18747 2265 

COMPUTER ADMINISTRATION MANAGEMENT AND SECURITY 28156 2626 

COMPUTER NETWORKING AND TELECOMMUNICATIONS 35954 2748 

COMMUNICATION TECHNOLOGIES 37261 4609 

INFORMATION SCIENCES 57604 3704 

 

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

• Construct a scatter plot and label it.  

Solution:  

Hypothesis:  

𝐻0: 𝜌 = 0 

𝐻1: 𝜌 ≠ 0 

𝑡𝑒𝑠𝑡 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐, 𝑡 =
𝑟

√1 − 𝑟2

𝑛 − 2

             𝛼 = 0.05 

correlation coefficient, r:  

 

Figure 3: r=0.862 

r = 0.862 

 



• test statistic, t and critical value, t(α/2, n-2): 

 

 

Figure 4: test statistic, t and critical value 

Conclusion: 

∴  𝑡𝑒𝑠𝑡 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐, 𝑡 =  4.165 >  2.447 , 𝑤𝑒 𝑟𝑒𝑗𝑒𝑐𝑡 𝑛𝑢𝑙𝑙 ℎ𝑦𝑝𝑜𝑡ℎ𝑒𝑠𝑖𝑠, 𝐻0. 

Discussion:  

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

 

• Construct a scatter plot and label it: 

 

Figure 5: Scatter graph 

Conclusion:  

 

∴ Since 𝑟 > 0.8, the relationship between x and y is strong positive linear relationship. 

It means that the when employed full time in major Computer and Mathematics 

increases, the unemployed also increase. We can conclude that if a lot of employees 

offer a worker as full-time worker, it causes a lot of other people are unemployed.  



CHI SQUARE TEST (ONE WAY CONTINGENCY): 

 

A study has been conducted on 287330 employed people who are from major category 

Agriculture & Natural Resources department and they have 5 different majors. 

Test the claim that the proportion of employed people is equal for the 5 majors under the 

major category. 

Sample data: 

Table 3: Sample Data Chi Square  

Major GENERAL 

AGRICULTURE 

AGRICULTURE 

PRODUCTION 

AND 

MANAGEMENT 

AGRICULTURAL 

ECONOMICS 

ANIMAL 

SCIENCES 

FOOD 

SCIENCE 

Employed 90245 76865 26321 81177 12722 

 

Information: 

• Significance level, α = 0.05 

• Hypothesis Statement: 

      𝑯𝟎 ∶  p1 =  p2 =  p3 =  p4 =  p5 

                                                      𝑯𝟏 ∶ At least 1 of the 5 proportions is different from others 

Observed Value = O 

Expected Value = E = 
𝑁

𝐾
 , where N= 287330, K= 5 

Test Statistic: 𝑋2 = 
∑(𝑂−𝐸)2

𝐸
 

R-Program Output : 

 

 

Conclusion: 

The value of the test statistic that is 𝑿𝟐, we get 86748. From the table with significance level, 

α = 0.05 we get the critical value  𝑿𝟒,𝟎.𝟎𝟓
𝟐  = 9.48 Thus, as the test statistic is greater than the 

critical value, that is  𝑿𝟐 > 𝑿𝟒,𝟎.𝟎𝟓
𝟐  we reject the null hypothesis. That is, we reject the claim 

that the proportion of employed people is equal for the 5 categories under the major.  



ANALYSIS OF VARIANCE (ANOVA) 

 

The purpose of this test is to determine whether or not the mean number of employed from 

three random and independent major categories are similar or different to one another. 

We will use a 0.05 significance level to test either they have same mean or at least one mean 

is different.                                                        

Table 4:Employed of three Departments 

Employed 

Education Health Business 

843693 78198 1580978 

3113 49393 1335825 

1492 85360 7846 

819393 51279 2354398 

47203 121479 47341 

193542 19009 57983 

113460 1325711 890125 

36224 124058 670681 

129486 199174 142879 

108272 42543 66453 

                                  

 

Solution: 

𝐻0: 𝜇1=𝜇2=𝜇3 

 𝐻1: 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑜𝑛𝑒 𝑚𝑒𝑎𝑛, 𝜇 𝑖𝑠 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 

  



Find n, 𝑥̅, s for each test subject: 

We have n=10 and k=3. 

Table 5:n, mean and s 

   Employed   

Education,A Health,B Business,C 

n  10 10 10 

x̄ 217934 209620.4 715450.9 

s 328979.03 395609.52 815205.53 

Find 𝑥̅̅ , 𝑠x̄ , 𝑛𝑠
2

𝑥
  between samples: 

Table 6:value of mean, s.d, variance 

x̿ 

 

381001.76 

Sx̅ 289671.27 

ns
𝟐

𝒙
 839094460768.034 

 

Find variance within sample, S  

Table 7:value of variance within samples 

 

S
𝟐

𝒑
 

 

309764722629.603 

Calculate test statistic, F: 

Test statistic, F is calculated using R Studio and the formula is as below: 

 

𝐹 =  
𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑛𝑆

2
𝑥)

𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑤𝑖𝑡ℎ𝑖𝑛 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑆𝑝
2)

 

 

 

Figure 6:value of test statistic 

 

 

 

 



Calculate Critical Value: 

• Find numerator and denominator 

                 Numerator =  k-1  =  2    Denominator =  k*(n-1)  =  27 

          Find F critical value: 

             

Figure 7: F critical value = 3.354 

 

Conclusion: 

Since F test statistic < F critical value (2.7088 < 3.354), the test statistic does not fall within the 

critical region, therefore we fail to reject hypothesis null. There is sufficient evidence to 

claim that the employed from three different department have the same mean. 

  



CONCLUSION 

 

 

 There are many valuable experiences that we got from this project that can never be 

learn in the theoretically class only. For example, our skill in using R Studio to do inferential 

analysis improve massively while working on this project. Our understanding about 

inferential analysis become more excellent because we need to apply it to the data set that we 

choose by our own self. Any deficiency in this project mainly came from us, because our 

knowledge about R Studio is limited as this program rarely used by us in daily life. 

Therefore, we hope in the future, we can use R Studio program more skilfully. 
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Video Link : https://youtu.be/DymkscsWAKw  
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APPENDIX 

 

Original/raw dataset: 

 

 



 

 

 

  



Processed dataset: 

• Hypothesis Testing on 2 Sample 

 Architecture Computer Science 

Employed, x 𝒙𝟏 = 216770 𝒙𝟐 = 656372 

Sample, n 𝒏𝟏 = 294692 𝒏𝟐 = 783292 

 

 

 

• Correlation 

Major Code Employed 
Full Time, 

x 

Unemployed, 
y 

MATHEMATICS AND COMPUTER SCIENCE 5039 150 

APPLIED MATHEMATICS 12109 892 

STATISTICS AND DECISION SCIENCE 14468 1138 

COMPUTER PROGRAMMING AND DATA PROCESSING 18747 2265 

COMPUTER ADMINISTRATION MANAGEMENT AND SECURITY 28156 2626 

COMPUTER NETWORKING AND TELECOMMUNICATIONS 35954 2748 

COMMUNICATION TECHNOLOGIES 37261 4609 

INFORMATION SCIENCES 57604 3704 

 

 

 

• Chi Square Test (One way contingency) 

Major GENERAL 

AGRICULTURE 

AGRICULTURE 

PRODUCTION 

AND 

MANAGEMENT 

AGRICULTURAL 

ECONOMICS 

ANIMAL 

SCIENCES 

FOOD 

SCIENCE 

Employed 90245 76865 26321 81177 12722 

•  

  



 

• ANOVA 

Employed 

Education Health Business 

843693 78198 1580978 

3113 49393 1335825 

1492 85360 7846 

819393 51279 2354398 

47203 121479 47341 

193542 19009 57983 

113460 1325711 890125 

36224 124058 670681 

129486 199174 142879 

108272 42543 66453 

 

 


