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Statistical Methods and Computing
Analysis of Income Data
The dataset (income.dat) used for this project was obtained from http://homepage.divms.uiowa.edu/~kcowles/Datasets/income.info
Data Info:
Personal income and demographic data from the March, 2011 supplement to
the Current Population Survey.  Data on all 80,976 respondents aged 25
to 64 years who were currently in the labor force and who listed their
race as Asian, black, or white.  This is a random sample from all such
residents of the United States.
variables and coding:
Sex     1=male, 2=female
Income  Total personal income, dollars
Race    Person's race, 1=white, 2=black, 4=Asian
Age     Person's age in years
Educ    Educational attainment,
                1=less than high school
                2=some high school but no diploma
                3=high school graduate
                4=some college but less than bachelor's degree
                5=bachelor's degree
                6=master's, professional, or doctoral degree

Note: Alpha Value used for this dataset = 0.05
Research question
 If there is a relationship among each individual variable and income, which category has the greatest mean income within each variable (education, race, age, gender)? 










Method of Analysis
1. Determining the distribution of data: 
After running the data through proc univariate, it is apparent the distribution is skewed right, with P-Value <.0001, and a large number of outliers. The distribution is not normal because the P-Value is not greater than the alpha value 0.05 or 5%.
[image: ]
The proceeding data was collected under a transformed distribution to normal since this distribution was skewed right.
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Though there are some outliers, the distribution is somewhat normal.


2. Comparing income of genders:
	 (* Sex     1=Male, 2=female)
	H0 : μ1 = μ2
	Ha : μ1 ≠ μ2
	We ran a two sample ttest on income.dat. The t value for pooled method was 31.57 and 31.56 for the Satterthwaite method. Both P-Values were <.0001, this indicates the null hypothesis (that the mean income for both genders is equal) is rejected and that the difference of income among genders is extremely statistically significant. Men receive the largest income. 
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The P-value at 0.0001 is statistically significant so we reject the null hypothesis that the mean income is equal for the two gender.
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The distributions of wealth in terms of gender appear to be similar.
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The mean log for males is $10.40, and $9.99 for females. We can infer the income for males is greater than females.


3. Comparing income of race:
One question we had about the data was how the mean income related in regards to race. In other words, we compared the mean incomes of the following races: white, black, and Asian. To do this we ran an ANOVA test in order to see which means, if any, were different from the others. Our hypothesis test was as follows: 
H0 : μw = μb = μa 
Ha : μw ≠ μb and/or μw ≠ μa and/or μb ≠ μa 

The following is the F test we computed to determine if we could or could not reject the null hypothesis: 
[image: ]
The P-value at 0.0001 is statistically significant so we reject the null that the mean income for each race is equal.

Since P = 0.0001 < α = 0.05, we could reject the null and conclude that at least one mean income was different from the others. 

The following is the t test we computed to determine which mean(s) was different: 
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From the above table, we can infer that the only mean incomes that do not differ significantly at α = 0.05 are whites and Asians.

From this, we could conclude that the mean incomes were not significantly different for whites compared to Asians, but they were significantly different for whites compared to blacks and Asians compared to blacks. 

The following is the mean incomes in regards to race: 
[image: ] 
From this, we can infer that whites may have the greatest mean income. 
 
4. Comparing income of education: 
Another question we had about the data was how the mean income related in regards to education. In other words, we compared the mean incomes of the following education levels: (1) less than high school, (2) some high school, (3) high school graduate, (4) less than bachelor’s degree, (5) bachelor’s degree, and (6) master’s degree or above. To do this we ran an ANOVA test in order to see which means, if any, were different from the others. Our hypothesis test was as follows: 
H0: μ1 = μ2 = μ3 = μ4 = μ5 = μ6 
HA: μ1 ≠ μ2 and/or μ1 ≠ μ3 and/or μ1 ≠ μ4 and/or μ1 ≠ μ5 and/or μ1 ≠ μ6 
and/or μ2 ≠ μ3 and/or μ2 ≠ μ4 and/or μ2 ≠ μ5 and/or μ2 ≠ μ6 
and/or μ3 ≠ μ4 and/or μ3 ≠ μ5 and/or μ3 ≠ μ6 
and/or μ4 ≠ μ5 and/or μ4 ≠ μ5 
and/or μ5 ≠ μ6 
 
The following is the F test we computed to determine if we could or could not reject the null hypothesis: 
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The P-value at 0.0001 is statistically significant so we reject the null hypothesis that the mean incomes for each education level are equal.

Since P = 0.0001 < α = 0.05, we could reject the null and conclude that at least one mean income was different from the others. 
The following is the t test we computed to determine which mean(s) were different: 
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From the above table, we can infer that the only mean incomes that do not differ significantly at α = 0.05 are some high school and less than high school.
From this, we can conclude that the only mean incomes that are not significantly different are those of workers with less than a high school education and those with some high school. The mean incomes in regards to all other levels of education are significantly different. 
The following is a comparison of the mean incomes in regards to education: 
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From this, we can infer that mean income increases as education level increase.

5. Relationship of age on income:
H0 : β =0
Ha : β ≠ 0
Regression of income on age resulted in  = 0.010 meaning there is not really a relationship of age on income. There is no significant age that has the largest income mean. P-Value is <.0001, the null hypothesis is rejected.
[image: ]
The regression line is y = 0.017x + 0.027 and R^2 = 0.010.



SAS Code
*Create formats;
proc format;
value genderfmt 1 = 'male' 2 = 'female';
value racefmt 1 = 'white' 2 = 'black' 4 = 'Asian';
value educfmt 1 = 'less than high school' 
			  2 = 'some high school'
		  	  3 = 'high school graduate'
			  4 = 'less than bachelor'
			  5 = 'bachelor'
			  6 = 'master or above';
run;

*Read in data;
data income;
input gender wages race age educ;
format gender genderfmt.;
format race racefmt.;
format educ educfmt.;
logwages = log(wages+1);
datalines;
*Copy and paste data here;
;
run; 

*Plot data to check if normal;
proc univariate plot data = income;
var logwages;
run;

*Run a two sample t-test on the income means in regards to gender;
proc ttest data = income;
class gender;
var logwages;
run;
*Check the means of each income in regards to gender;
proc univariate data = income;
class gender;
var logwages;
run;

*Run ANOVA on mean incomes in regards to education level and check which means are different;
proc anova data = income;
class educ;
model logwages = educ;
means educ / bon alpha = 0.05;
run;

*Calculate mean incomes in regards to education;
proc means data = income;
class educ;
var logwages;
run;
*Calculate the regression line of mean incomes in terms of age;
proc reg data = income;
model logwages = age;
run;
*Run ANOVA on mean incomes in regards to race and check which means are different;
proc anova data = income;
class race;
model logwages = race;
means race / bon alpha = 0.05;
run;
*Calculate mean incomes in regards to race;
proc means data = income;
class race;
var logwages;
run;
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Contributions
Suzette Beltran: Wrote summaries/interpretations of data, compiled data into one document, ran code, reviewed all project material
Allison Schlarmann: Wrote summaries/interpretations of data, ran code, reviewed all project material
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Method Variances  DF  tValue Pr> It
Pooled Equal 80974 3157 <0001
Satterthwaite | Unequal 80249 3156 <0001
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The UNIVARIATE Procedure
Variable: logwages
gender = female

Moments |

N 38753 | Sum Weights 38753
Mean 9.99322164 Sum Observations | 387267.318

Std Deviation | 1.83057529  Variance 335100591

| Skewness 40041367 Kurtosis 18.8291952
Uncorrected SS | 3999906.32 | Corrected SS | 129858.181

Coeff Variation | 18.3161697  Std Error Mean | 000329897

Basic Statistical Measures

Location Variability

Mean | 9.99322  Std Deviation 1.83058

Median | 10.31738 Variance 335101

Mode | 0.00000 Range 13.99783

| Interquartile Range | 107291
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The UNIVARIATE Procedure
Variable: logwages
gender - male

Moments
N 42223 Sum Weights 42223
Mean 10.3978376  Sum Observations | 439027.899
Std Deviation 181366194 Variance 328936963
Skewness 4.2546746  Kurtosi 216461613
Uncorrected SS | 4703824.57 Corrected S$ 138883.764

Coeff Variation | 17.4426838 | Std Error Mean | 0.00882636

Basic Statistical Measures

Location Variability
Mean | 10.39784  Std Deviation 181366
Median 1068741 Variance 328937
Mode | 0.00000 Range 14.34631

Interquartile Range | 104378
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R-Square | Coeff Var Root MSE | logwages Mean
0004306 | 17.91964 1828556 10.20420

Source DF | Anova SS | Mean Square F Value | Pr>F

race | 2 1307.514462 653757231 195.52 <0001
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Comparisons significant at the 0.05 level are indicated by **.

Difference

race Between  Simultaneous 95% Confidence
Comparison Means Limits
white - Asian 0.050368 0013911 0114647
white - black 0406162 0.357008 0455356
Asian - white -0.050368 0114847 0013911
Asian - black 0355814 0.278497 0433131
black - white 0406182 0455356 -0.357008

black - Asian 0.355814. 0433131 0.278497
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The SAS System

The MEANS Procedure

Analysis Variable : logwages

NObs| N Mean  Std Dev  Minimum = Maximum

67005 67005 10.2523330 17622542
8988 8988 9.8462010 21633539
4983 4983 10.2020149 20333880

0 143463082
0 13.9978313
0 13.9109744
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The ANOVA Procedure

Dependent Variable: logwages

Source. DF | Sum of Squares  Mean Square F Value | Pr>F
Model 5 178218278 35643656 113523 <0001
Error 80970 2542282598 3139%

Corrected Total 80975 272050.0876

R-Square | Coeff Var Root MSE | logwages Mean
0065509 17.36485 1771943 1020420

Source DF | Anova SS | Mean Square F Value | Pr>F
educ | 5 1782182776 356436555 113523 <0001
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Comparisons significant at the 0.05 level are indicated by .

Difference
educ Between  Simultaneous 95% Confidence

Comparison Means Limits
master or above - bachelor 037372 030964 043780
master or above - less than bachelor 077150 070953 083346
master or above - high school graduate 108481 102282 114681
master or above - some high school 171448 162063 180834
master or above - less than high school 176033 164903 187162
bachelor - master or above 037372 043780 0.30964
bachelor - less than bachelor 039778 034618 044937
bachelor - high school graduate 071109 065946 076272
bachelor - some high school 134077 125341 142812
bachelor - less than high school 138661 128073 149248
less than bachelor - master or above 077150 083346 070953
less than bachelor - bachelor 039778 044937 034618
less than bachelor - high school graduate | 031332 026433 036230
less than bachelor - some high school 094299 085717 102880
less than bachelor - less than high school | 0.98883 088422 109344

high school graduate - master or above -1.08481 114681 102282
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less than bachelor - less than high school
high school graduate - master or above
high school graduate - bachelor
high school graduate - less than bachelor
high school graduate - some high school
high school graduate - less than high school
some high school - master or above
some high school - bachelor
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some high school - high school graduate
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less than high school - master or above
less than high school - bachelor
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The SAS System

The MEANS Procedure

Analysis Variable : logwages

N Obs.
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4387

22513

22585

18476

10239

N Mean
2776 91991535
4387 9.2449947

22513 9.8746669

22585 10.1879824.

18476 105857602

10239 10.9594797

Std Dev
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Root MSE 182381 R-Square 00100
Dependent Mean | 10.20420 AdjR-Sq  0.0099
Coeff Var 1787312

Parameter Estimates

Parameter  Standard
Variable DF  Estimate Error | tValue | Pr> It

Intercept 1 945560 002701 35011 <0001
age 1 001736 000060849 28.53 <0001




image1.png
income

income

Distribution and Probability Plot for income
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