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Introduction

In this project, we are tasked to conduct an inference statistical
analysis that cover the following analysis based on selected dataset.
Our group will cover the analysis about the wages by education from
2010 until 2020. Our aim is to investigate the relationship between the
level of education and the amount of wages received by them based

on average hourly wages. The data pertain to private-sector wage and
salary workers aged 18 to 64 who worked at least 20 hours per week
and 26 weeks per year. This sample focuses on those with consistent
employment. Coverage is defined as employees who received health
insurance through their own employment and for which their employer
paid at least a portion of the insurans.




Dataset

This data set is obtained from www.epi.org. The data set is a secondary
data which contains the average wages by education based on the hourly
wages of workers disaggregated by the highest level of education attained
from the year 2010 to 2020. The population sample is the wages and salary
workers aged 16 and above. The respondents must meet these criteria in
order to be included in the sample.1) ages 16 and older, 2) employed in the
public or private sector (self-employed were excluded), 3) hours worked
were within the valid range in the survey and 4) had either hourly or weekly
wages within the valid survey range The data set contains about 5 variables
which are year, highschool, some college, bachelor degree and advance
degree.
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Hypothesis
One-Sample
Test

This one sample testing is to test
whether the statement is true that
the average wages of men High
School in 2020 is 15% greater than
average wages of men and women
High School in the same year.

Assuming the a = 0.1

Men and Women Highschool

2020 $22 55 $21.03

HO: p=0.15 @ 0.1
Hl:p>0.15 ; ) _ i
hypothesized population mean 1n the null 0.15
Calculations hyp'c’thcsii =
~ _'I'"l',"ln
~ 2255 sample mean, p 1.0723
P = 5103
= 1.0723 standard deviation, ¢ 4.6835
_ ,\/ 22.55-1.0723)
o 21.03
=4 6835
Test statistic
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P(z>0.9031)=0315%4
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=0.31594=0.15

Test conclusion

Since the test value 1s 0.31594 which 1s more than (.15, therefore we fail to reject the
null hypothesis. There 1s no sufficient evidence to support the statement that average wages
of men High School in 2020 1s 15% more than average wages of men and women High

School in the same year.




REGRESSITONFANANVSIS

In this analysis, we are using earning by bachelor degree and earning by
advanced degree as our variables, where we will test whether the value of
earning by advanced degree depend on the value of earning by bachelor degree,
using earning by bachelor degree as the independent variable(x) and earning by
advanced degree as the dependent variable(y). Our regression model is a linear
model, hence simple linear regression is used. The changes in the values of
earning by advanced degree are assumed to be caused by the changes in the
values of bachelor degree.
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data.frame(x=c(39.56,38.35,39.14,39.21,38.11,40.26,41.66,41.22,41.65,42.36,44.59),y=c(51.74,50.15,52.11,52.19,50.6
,32. 58 5 1)

.58,55.32,55.50,

39.56 51.7
38.35 50.1
19.14 52.11
39.21 52.19
. 50. 60
40.26 52.16 .
41.66 53.45
41.22 52.58
41.65 55. 32
10 42.36 55.50
11 44.59 5E.08
> plot{edu.wagesix,edu.wagesiy,main="wages by Education between Bachelor degree and advanced degree by Men holder in 2010-202
0',xlab="Earning by Bachelor degree holder’,ylab="Earning by Advanced degree holder ')
> wages.regression<-Im(y~x, data=edu.wages)

(Talye - B = R I SRR SR
L
o]
=t
=t

= summary(wages.regression) Estimated Regressiﬂn Model:
Im{formula = y ~ x, data = edu.wages) {Dl’ pFEdiCtEd} the ngfESSiDﬂ regressinn 5.|Cl|::lE
Residuals: _ y value intercept
Min 1g M™Median 3 Max
-1.2629 -0.4895 0.3272 0.5115 0.9835 ) \ : |ndED‘E‘ndEnt
coefficients: - - variable
Estimate std. Error © wvalue Pri=|t|) s —|— X
(Intercept)  6.5248 4.9613 1.315  0.221 ] 0 1
X 1.1479 0.1222 9.394 B6.01e-0f ¥#ww
signif. codes: 0 *‘##*' Q0,001 ***=' 0.01 **° Q.05 “." 0.1 * ' 1

Residual standard error: 0.7546 on 9 degrees of freedom
Multiple R-squared: ©0.9074, Adjusted R-squared: 0.8972
F-statistic: B8.24 on 1 and 9 DF, p-value: 6.008e-06

By using RStudio, we get b1 =1.1479, b0 = 6.5248
Substitute the values of bO and b1 into the
regression model equation: yi = 6.5248+ 1.1479x



Analysis result

Find critical value, using a=0.05,df=n-2=9
From t-table, since this is a two-tailed test, there are two critical values:

Lower tail critical value -tg-g025 gr-0 = -2.262,Upper tail critical value tg/s-0025 gr-9= 2.262
From RStudio, we also get p-value = 6.008e-06 .Hence, we reject H, if test

statistics > 2.262 / test statistics < -2.262

Calculate test statistic by:

t:b1_B1
S,, > t <- (b1l-0)/sbl

By using RStudio, we get test statistict =9.394

Since test statistics t = 9.394> upper-tail critical value ta/2=0.025, df=9 =2.262,we
reject the null hypothesis. There is sufficient evidence that wages for advanced
degree holder affect by wages for bachelor degree.
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Correlation
Analysis

In the correlation test, we
conducted a test to
investigate the strength of
the relationship between the
average wage of Male
Bachelor’s degree and the
average wage of Female
Bachelor’s degree from 2010-
2020. We conducted the test
with a significance level of
0.05.
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This indicates that the
relationship between the average
wage of Male Bachelor’s degree
and average wage of Female
Bachelor’s degree is a relatively
strong positive linear relationship.



Hypothesis Statement Critical Value
Test Statistic

H, : P=0 (no linear By using Rstudio, we obtain
correlation) the results that t=8.4657, df=9
H, : P20 (linear correlation and tg.q,s, o = 2.262. r

/ l—rz
n-2

exists) t =

Conclusion

In conclusion, sincet =3 > t,.,,., , = 2.262, we reject H,. There is
sufficient evidence to conclude that there is a linear relationship
between the average wage of Male Bachelor’s degree students
and the average wage of Female Bachelor’s degree students at

the 5% significance level.
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Gﬂcd ness Hypothesis Statement
Qf Fit Test HO : p2017 = p2018 = p20190 = p2020 = p2021

H1 : At least one of the five proportions 1s different from others.

In the goodness of fit test,
we will conduct a test to
investigate whether the claim
that the wages by education
for a bachelor's degree level

has an equal proportion in Expected Frequency
the 5 years between 2017 to Calculate the expected frequency using the formula given below
2021. The total wages for the E=n/k

level within this 5 years is
$185.32. We conduct the test - Year 20T 2018 2018 220 2021 Tatal

with a significance level of Observed Wages, 0 $35.80 33600 $36 69 338 57 338 26 §185.32
0.05 Expected Wages E  $37.06 537.06 $37.06 $37.06 §37.06 $185.32

| | watch this.mp4 iR



(OOO /NewTab \/-|—\

< > (Q )G

2
L (0—E)
Using this formula £
Observed Wages. O 53580 §36.00 $36.69 $38.57 538.26 £185.32
Expectad Wages. E =~ 537.06 537.06 $37.06 £37.06 537.06 £185.12
((O-Ep2VE 0.04284 0.03032 0.00369 006152 003886 | 017723

y2 =32 ;E’ = 0.04284+0.03032+0.00369+0.06152+0.03886
=0.17723

Test Statistic falls within the critical
region, therefore we fail to reject
hypothesis null, HO. That is, we fail to
reject the claim that the monthly wages
for bachelor’s degree education level is
in equal proportions within the 5 years
(2017-2021)
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Critical Value

Degree of Freedom=53-1=4,

|u.fith significance level of 0.03%

¥24005 = 9.48
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Conclusion




