Hourly-Wage Group Prediction by Variables

Introduction


The purpose of these analyses is to investigate possible gender, age, work experience and education effects to examine differences in hourly wage groups.  The logistic regression was performed to evaluate the odds of being in the higher wage-group for people who earn more than $16.25 per hour.  Interaction terms were considered for possible interaction effects to predict a wage-group.  Also, the ordinal logistic regression (proportional odds model) was used to predict one of 3 wage groups with $9.50 and $16.25 as cut-points.  
Description of the data


Total sample size is 1,003 with 537 males (54%) and 466 females (46%) from Current Population Survey in 1995 from www.cencus.gov.  Race was classified as white, black, Hispanic, and other.  Table 1 summarizes counts of each wage-group by gender and race.  Table 1-3 shows mean of hourly wage classified by age, years of work experience, and years of education.  The hourly wage-groups were divided by a cut-point of $16.25.  The low-wage group includes people whose hourly wage is less than $16.25.  The higher hourly wage is associated with the larger number of males with 71% in the high-wage group.  In addition, Table 1-2 shows that Hispanic employees receive the lowest hourly wage have the fewest number of workers in the high-wage group.  The higher hourly wage group is associated with more work experience, age, and education. 
	Table1-1. Frequency of Wage-Group by Gender

	Wage-groups*
	Males
	Females
	Total

	Counts (row%)

Low-wage
	300 (44.8%)
	369 (55.2%)
	669

	High-wage
	237 (71.0%)
	97 (29.0%)
	334

	Total
	537
	466
	1003

	*Groups were divided with cut-point of $16.25


	 Table 1-2. Frequency of Wage-Group by Race

	Wage-groups
	White
	Black
	Hispanic
	Other
	Total

	Low-wage
	Counts (row%)

504 (75.3%)
	77 (11.5%)
	55 (8.2%)
	33 (4.9%)
	669

	High-wage
	284 (85.0%)
	25 (7.5%)
	6 (1.8%)
	19 (5.7%)
	334

	Total
	788
	102
	61
	52
	1003

	
	
	
	
	
	

	Wage mean
	15.5
	12.5
	9.8
	13.9
	


	Table 1-3. Mean Hourly Wages by Age, Work experience, Education

	Wage Group
	Number of 
observation
	Age
	Work Experience
 (years)
	Education (years)

	Low-wage
	669
	Mean $ (SD)
37.96
	(11.39)
	19.12
	(11.71)
	12.84
	(2.32)

	High-wage
	334
	42.87 
	(9.32)
	22.20 
	(9.70)
	14.67 
	(2.73)


Predicting high wage-group with univariate logistic regression analysis

Univariate logistic regression analysis was performed to predict high-wage group which is defined as receiving more than $16.25 of hourly wage.  Since the low-wage group has been set up as a reference, the odds ratio in Table 2 indicated the odds of being in low-wage group versus high-wage group.  For instance, the odds of a female being in a low-wage group are 3.01 times that of a male.  On the other hand, the odds of a female being in high-wage group are 1/3.01 (0.33) times that of a male.  The odds of a worker being in a low-wage group versus a high-wage group decrease by 26% per year change in education.  The odds of a worker being in a low-wage group versus a high-wage group decrease by 2% per year change in work experience.


All of likelihood ratio tests for 5 predictors were corresponded to a p-value less than 0.0001, hence the models are significant.  The p-values of Table 2 present results of the overall significance testing for each independent variable.  The category Black workers in the Race do not differ significantly (p-value of 0.969) from category White workers.  But, Hispanic and other races do differ significantly from the White (p-value of 0.001, 0.023).  The odds of a Hispanic worker being in the low-wage group are 5.17 times that of a White worker.  On the other hand, the odds of a Hispanic worker being in the high-wage group are 1/5.17 (.19) times that of a White worker.
	Table 2. Univariate Logistic Regression Analysis 
Predicting high-wage groups (cut point of $16.25)

	Predictors
	Odds Ratio
	95% C.I.
	P-value

	Age
	0.96 
	0.95 
	to
	0.97 
	<0.001

	Work Experience (years)
	0.98 
	0.96 
	to
	0.99 
	<0.001

	Years of Education
	0.74 
	0.70 
	to
	0.79 
	<0.001

	Gender
	
	
	
	
	

	Male
	Reference
	
	
	
	

	Female
	3.01 
	2.27 
	to
	3.98 
	<0.001

	Race
	
	
	
	
	

	White
	Reference
	
	
	
	

	Black
	1.74 
	1.08 
	to
	2.79 
	0.969 

	Hispanic
	5.17 
	2.20 
	to
	12.15 
	0.001 

	Other
	0.98 
	0.55 
	to
	1.75 
	0.023 


Multivariate logistic regression analysis


Age, is linearly correlated with years of work experience and education.  To improve independence of predictor variables, Age was ignored in the multivariable logistic regression model.  Table 3 shows that the odds ratios of the multivariate logistic regression analysis that is similar to the results of the univariate logistic model.  The likelihood ratio test statistic is equal to 237.45, which corresponds to a p-value less than .0001; hence this multivariate logistic regression model is significant. 


After adjusting for years of work experience with its mean and same race and gender, the odds of a worker being in a low-wage group versus a high-wage group decrease by 30% per year change in education.  After controlling for years of education with its mean and same race and gender, the odds of a worker being in a low-wage group versus a high-wage group decrease by 5% per year change in work experience.  There may be interaction effects since a deceasing proportion was changed from the results of the univariate logistic regression (Table 2). 

After adjusting for years of work experience and education with its means, and same race, female workers are more than 3 times as likely as male workers to be in a low-wage group.  With the same controlling, the odds of a female workers being in high-wage group is .28 (1/3.63) times that of a male workers.  After adjusting for work experience and education, and same gender, the Hispanic workers are more than 2 times as likely as White workers to be in a low-wage group.  With 0.01 significant level, there is no statistically significant difference between White workers versus other races (Black, Hispanic, other) when other variables hold constant. 
	Table 3. Multivariate Logistic Regression Analysis
Predicting high wage-groups (cut point of $16.25)

	

	Predictors
	Odds Ratio
	95% C.I.
	P-value

	Work Experience (years)
	0.95 
	0.94 
	to
	0.97 
	<.0001

	Years of Education
	0.70 
	0.66 
	to
	0.75 
	<.0001

	Gender
	
	
	
	
	

	Male
	Reference
	
	
	
	

	Female
	3.63 
	2.65 
	to
	4.97 
	<.0001

	Race
	
	
	
	
	

	White
	Reference
	
	
	
	

	Black
	1.44 
	0.85 
	to
	2.43 
	0.867

	Hispanic
	2.69 
	1.05 
	to
	6.87 
	0.0711

	Other
	0.94 
	0.48 
	to
	1.85 
	0.1803


Multivariate logistic regression analysis with Interaction

Table 4 includes 2-way interaction of gender with work experience and race with work experience.  These 2 interactions are statistically significant for this model by checking likelihood ratio tests (Chi-square of 242.7 with p-value of <.0001).  Each additional year of work experience gives a lower wage group to female workers as compared to male workers.  Also, each additional year of work experience presents a low-wage group to the Hispanic workers as compared to the White workers. 
	Table 4. Multivariate Logistic Regression Analysis with Interaction

	Predicting high wage-groups (hourly wage in more than $16.25)

	Predictor
	Odds Ratio
	95% C.I.
	P-value

	Work Experience (years)
	0.92 
	0.88 
	to
	0.97 
	0.002

	Years of Education
	0.70 
	0.66 
	to
	0.75 
	<.0001

	Gender
	
	
	
	
	

	Male
	Reference
	
	
	
	

	Female
	2.23 
	1.15 
	to
	4.35 
	0.018

	Race
	
	
	
	
	

	White
	Reference
	
	
	
	

	Black
	0.66 
	0.21 
	to
	2.06 
	0.476

	Hispanic
	4.66 
	0.80 
	to
	27.32 
	0.087

	Other
	0.40 
	0.12 
	to
	1.38 
	0.147

	
	
	
	
	
	

	Female by Work Experience
	1.02 
	0.99 
	to
	1.05 
	0.112

	Race by Work Experience
	
	
	
	

	White
	Reference
	
	
	
	

	Black
	1.02 
	0.97 
	to
	1.06 
	0.468

	Hispanic
	0.96 
	0.90 
	to
	1.03 
	0.268

	Other
	1.03 
	0.97 
	to
	1.09 
	0.333


3 Groups in hourly wage

To use the proportional odds model, hourly wage groups are classified by 3 wage groups with cut-points of $9.50 and $ 16.25.  Table 5-1 shows that more female workers are associated with the low-wage group rather than middle or the high wage groups.  Also, the number of Black and Hispanic workers decrease as hourly wage increases.  Like Table 1-3, the higher hourly wage group is more associated with the more work experience and education.
	Table5-1. Frequency of 3 Wage-Groups by Gender

	Wage groups*
	Males
	Females
	Total

	Low-wage
	Counts (row%)

125 (38.8%)
	197 (61.2%)
	322

	Middle-wage
	175 (50.4%)
	172 (49.6%)
	347

	High-wage
	237 (71%)
	97 (29%)
	334

	Total
	537
	466
	1003

	*Groups were divided with cut-point of $9.50 and $16.25


	Table 5-2. Frequency of 3 Wage-Groups by Race

	Wage groups
	White
	Black
	Hispanic
	Other
	Total

	Low-wage
	Counts (row%)

219 (68%)
	45 (14%)
	39 (12.1%)
	19 (5.9%)
	322

	Middle-wage
	285 (82%)
	32 (9.2%)
	16 (4.6%)
	14 (4%)
	347

	High-wage
	284 (85%)
	25 (7.5%)
	6 (1.8%)
	19 (5.7%)
	334

	Total
	788
	102
	61
	52
	1003


Table 5-3. Mean Hourly Wages by Age, Work experience, Education
	Wage Group
	Number of 
observation
	Age
	Work Experience
 (years)
	Education (years)

	Low-wage
	322
	Mean $ (SD)
36.54 
	(11.67)
	18.32
	(11.94)
	12.22
	(2.22)

	Middle-wage
	347
	39.28 
	(10.97)
	19.86 
	(11.45)
	13.42 
	(2.26)

	High-wage
	334
	42.87 
	(9.32)
	22.20 
	(9.70)
	14.67 
	(2.73)


Predicting wage group by a proportional odds model

The proportional odds assumption for each univariate logistic regression is justified, since p-value is larger than 0.273, except Gender.  The hypothesis that the regression lines for cumulative logits are parallel can not be rejected.  Since the likelihood ratio test corresponds to a p-value less than 0.001, we can conclude that the model is significant except for the Black of the Race.  

Table 7 indicates that the odds of a worker being in a low-wage group (Group1) versus a middle or high-wage group(Group2 or 3) decrease by 26% per year change in work experience.  The same is true for odds of a worker being in Group 1 or 2 (low or middle wage) versus Group 3 (high wage) per year change in work experience.  When adjusting a year change of Age and Work experience, there is no significant change (.04%, .02%) in the odds of being in lower wage group [Group 1 (low-wage) versus Group 2 or 3 (middle or high-wage) and in Group 1 or 2 (low or middle-wage) versus Group 3]. 

Odds of a female being in Group 1 versus Group 2 or 3 and the odds a female being Group 1 or 2 versus Group 3 are 2.68 times higher than that of a male.  Odds of a worker being Group 1 versus Group 2 or 3 and odds a worker being Group 1 or 2 versus Group 3 are 4.61 times higher for subjects in Hispanic workers than for the subjects in the White worker.

By comparing univariate logistic regression in Table 2, the odds ratios are similar to each other.  This may imply that the number of workers classified by gender and race is equal-proportionally distributed with wage cut-points of $9.50 and $16.25.  In addition, with adjusting for a year change of Age, Work experience, and Education, the odds ratio in comparing 2 wage-groups will drop with similar proportion as when comparing Group 1 versus Group 2 or 3 and Group 1 or 2 versus Group 3.
	Table 6. Proportional Odds Assumption Test

	Predictors
	Chi-Square
	DF
	Pr > ChiSq

	Age
	0.785 
	1
	0.376 

	Gender
	2.219 
	1
	0.136 

	Work Experience (years)
	1.203 
	1
	0.273 

	Years of Education
	1.203 
	1
	0.273 

	Race
	2.837 
	3
	0.417 


	Table 7. Univariate Logistic Regression Analysis

Predicting wage group by a proportional odds model 

	Predictors
	Odds Ratio
	95% C.I.
	P-value

	Age
	0.96
	0.95 
	to
	0.97 
	<0.001

	Work Experience (years)
	0.98
	0.96 
	to
	0.99 
	<0.001

	Years of Education
	0.74
	0.70 
	to
	0.77 
	<0.001

	Gender
	
	
	
	
	

	Male
	Reference
	
	
	
	

	Female
	2.68 
	2.12 
	to
	3.40 
	<0.001

	Race
	
	
	
	
	

	White
	Reference
	
	
	
	

	Black
	1.92 
	1.31 
	to
	2.82 
	0.719 

	Hispanic
	4.61 
	2.71 
	to
	7.85 
	<.0001

	Other
	1.21 
	0.72 
	to
	2.02 
	0.052 


Conclusion

In this analysis, the hourly wage group was classified by 2 groups as well as 3 groups.  By performing logistic regression, female workers are more than 2 times as likely as male workers to be in a low-wage group versus a high-wage group (more than $16.25).  In addition, the odds of a female being in a low-wage group versus a middle or high wage group and the odds a female being in a low or middle-wage group versus high-wage group are more than 2 times higher than that of a male.  Hispanic workers are more than 2 times as likely as White workers to be in a low-wage group.  Odds of a worker being in a low-wage group (1) versus a middle or high-wage group (2 or 3) and odds of a worker being in Group 1 or 2 versus Group 3 are more than 4 times higher than subjects in the Hispanic worker group than the subjects in the White worker group.  More years of work experience and education is also associated with the higher hourly wage.
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