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Abstract 
The report conducts an analysis of variance on the factors influencing nurses' hourly 
wages based on data on the hourly wages of a series of nurses with different levels of 
experience working in government agencies and hospitals. The data comes from the data 
package that comes with SPSS software. 
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1. Data Processing 

By observing the acquired data, it is found that the data about the dependent variable hourly 
wage is missing in the data, so the missing values are processed. Since the variable hourly wage 
may have a certain relationship with the previous variables, 89 variables with missing values 
were removed from the 3000 data. 

2. Variables 

(1) The type of nurse is the place of work 
0)--hospital; 
1)--Government. 
(2) Age 
1)--18 to 30 years old; 
2)--31 to 45 years old; 
3)--46 to 65 years old. 
(3) Working years 
1)--less than or equal to 5 years; 
2)--6 to 10 years; 
3)--11 to 15 years; 
4)--16 to 20 years; 
5)--21 to 35 years; 
6)--greater than or equal to 36 years. 
(4) hourly wages 

3. Analysis Report 

3.1. One-way ANOVA 
Does age affect nurses' hourly wages? 
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Table 1. Descriptive Statistics 

Hourly Rate 

 

number of 

cases 

average 

value 

standard 

deviation 

standard 

error 

95% confidence interval 

for the mean 

minimum 

maximum 

value lower limit upper limit 

18-

30 
468 18.9171 3.94875 .18253 18.5584 19.2757 4.22 28.20 

31-

45 
1582 19.9494 3.90906 .09828 19.7566 20.1421 5.82 32.80 

46-

65 
861 20.7353 4.05968 .13835 20.4637 21.0068 6.56 30.76 

total 2911 20.0159 4.00309 .07419 19.8704 20.1613 4.22 32.80 

 
The table above gives the basic descriptive statistics and 95% confidence intervals of the hourly 
wages of nurses in different age groups. It can be seen from the table that the average hourly 
wage of nurses aged 46-65 is the highest, 31-45 is medium, and 18-30 is the lowest. It can be 
seen intuitively from the line chart of the average hourly wages of nurses under each factor 
level in Figure 1-1. 
 

Table 2. Test table for homogeneity of variance under each factor level 

Homogeneity of variance test 

hourly rate 

Levine Statistics Degree of freedom 1 degrees of freedom 2 salience 

.593 2 2908 .553 

 
The table above presents the results of the Levene test for homogeneity of variances. It can be 
seen from the table that the p-value corresponding to the Levene statistic is greater than 0.05, 
so the hourly wages of nurses in different age groups meet the conclusion of homogeneity of 
variance. 
 

Table 3. Results of one-way ANOVA 

ANOVA 

hourly rate 

 Sum of Square Degrees of Freedom Mean Square F Salience 

Between Groups 1017.690 2 508.845 32.440 .000 

s 45614.257 2908 15.686   

Total 46631.948 2910    

 
As can be seen from the above table: p value = 0.000 < 0.05, so the null hypothesis is rejected 
and the hourly wages of nurses in different age groups are not the same. 
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Table 4. Multiple Comparison Test Results 
Multiple comparisons 

Dependent variable: hourly salary 
 

(I) Age (J) Age Average Difference (IJ) Standard Error Salience 

95% confidence interval 
 

Lower Limit Upper Limit 
LSD 18-30 31-45 

-1.03231 * .20840 .000 -1.4409 -.6237 

46-65 
-1.81824 * .22745 .000 -2.2642 -1.3723 

31-45 18-30 
1.03231* .20840 .000 .6237 1.4409 

46-65 
-.78593* .16773 .000 -1.1148 -.4570 

46-65 18-30 
1.81824* .22745 .000 1.3723 2.2642 

31-45 
.78593* .16773 .000 .4570 1.1148 

Tam Haney 18-30 31-45 -1.03231 * .20731 .000 -1.5284 -.5362 

46-65 
-1.81824 * .22904 .000 -2.3661 -1.2704 

31-45 18-30 
1.03231 * .20731 .000 .5362 1.5284 

46-65 
-.78593 * .16971 .000 -1.1915 -.3803 

46-65 18-30 
1.81824 * .22904 .000 1.2704 2.3661 

31-45 
.78593 * .16971 .000 .3803 1.1915 

*. The significance level for differences in means is 0.05. 

 
As can be seen from the above table: because in the LSD test results, the mean difference 
columns are all marked with "*", indicating that there is a significant difference in the hourly 
wages of nurses, so there is a significant difference between the levels of each factor. 
 

Table 5. Descriptive Statistics 

Hospital 

Number 

of Cases 

Average 

Value 

Standard 

Deviation 

Standard 

Error 

95% Confidence 

Interval for the Mean 

Minimum 

Maximum 

Value 

Lower 

Limit 

Upper 

Limit 

Government 1945 20.6764 3.49582 .07927 20.5209 20.8318 8.64 32.80 

total 966 18.6859 4.58852 .14763 18.3962 18.9756 4.22 31.91 

 2911 20.0159 4.00309 .07419 19.8704 20.1613 4.22 32.80 

 
It can be seen from the above table that the average hourly salary of nurses is the highest when 
working in the hospital and the lowest when working in the government.  
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Table 6. Test table for homogeneity of variance under each factor level 

Homogeneity of variance test 

Hourly Rate 

Levine Statistics Degree of Freedom 1 Degrees of Freedom 2 Salience 

87.656 1 2909 .000 

 
As can be seen from the above table, the p-value corresponding to the Levene statistic is less 
than 0.05, so the hourly wages of nurses in different workplaces (nursing types) do not meet 
the conclusion of homogeneity of variance. 
 

Table 7. Results of one-way ANOVA 

ANOVA 

hourly rate 

 Sum of Square Degrees of Freedom Mean Square F Salience 

Between Groups 2557.171 1 2557.171 168.777 .000 

s 44074.777 2909 15.151   

Total 46631.948 2910    

 
As can be seen from the above table: p value = 0.000 < 0.05, so the null hypothesis is rejected, 
and it is believed that the hourly wages of nurses in different workplaces (nurse types) are not 
exactly the same. 
In conclusion, there are significant differences in the hourly wages of nurses in different 
workplaces. 
Does different working years have any influence on the hourly wages of nurses? 
 

Table 8. Descriptive Statistics 

 

It can be seen from the above table that the average hourly salary of nurses is the highest when 
the working time is greater than or equal to 36 years, and the lowest when the working time is 
less than or equal to 5 years. 

 

Number of 

Cases 

Average 

Value 

Standard 

Deviation 

Standard 

Error 

95% Confidence Interval 

for the Mean 

Minimum 

Maximum 

Value Lower Limit Upper Limit 

<=5 221 18.0416 3.86667 .26010 17.5290 18.5542 4.22 27.52 

6-10 460 18.9169 3.77816 .17616 18.5708 19.2631 5.98 30.70 

11-15 752 19.6616 3.90528 .14241 19.3820 19.9411 5.82 29.16 

16-20 729 20.2876 3.82786 .14177 20.0093 20.5660 7.15 30.72 

21-35 539 21.2594 4.08669 .17603 20.9137 21.6052 8.79 32.80 

>=36 210 21.6342 3.61826 .24968 21.1419 22.1264 9.50 30.76 

Total 2911 20.0159 4.00309 .07419 19.8704 20.1613 4.22 32.80 



Volume 3 Issue 4, 2022 

DOI: 10.6981/FEM.202204_3(4).0020 

142 

Frontiers in Economics and Management 

ISSN: 2692-7608 

 
Table 9. Test table for homogeneity of variance under each factor level 

Homogeneity of variance test 

hourly rate 

Levine Statistics Degree of Freedom 1 Degrees of Freedom 2 Salience 

1.364 5 2905 .235 

 
As can be seen from the above table, the p-value corresponding to the Levene statistic is greater 
than 0.05, so the hourly wages of nurses in different workplaces (nurses types) satisfy the 
conclusion of homogeneity of variance. 
 

Table 10. Results of one-way ANOVA 

ANOVA 

Hourly rate 

 Sum of Square Degrees of Freedom Mean Square F Salience 

Between Groups 
2948.660 5 589.732 39.218 .000 

s 43683.288 2905 15.037   

Total 46631.948 2910    

 
As can be seen from the above table: p value = 0.000 < 0.05, so the null hypothesis is rejected, 
and the hourly wages of nurses with different working years are not exactly the same. 
 

Table 11. Multiple comparison test results 

Multiple comparisons 

Dependent variable: hourly salary 
 

(I)Working 

Years 

(J) Working 

Years 

Average 

Difference (IJ) 

Standard 

Error Salience 

95% Confidence 

Interval 

Lower 

Limit 

Upper 

Limit 

LSD <=5 6-10 -.87535 * .31738 .006 -1.4977 -.2530 

11-15 -1.61996 * .29671 .000 -2.2017 -1.0382 

16-20 -2.24604 * .29777 .000 -2.8299 -1.6622 

21-35 -3.21784* .30974 .000 -3.8252 -2.6105 

>=36 -3.59256* .37370 .000 -4.3253 -2.8598 

6-10 <=5 .87535* .31738 .006 .2530 1.4977 

11-15 -.74461* .22953 .001 -1.1947 -.2945 

16-20 -1.37068* .23090 .000 -1.8234 -.9179 

21-35 -2.34249* .24615 .000 -2.8251 -1.8599 

>=36 -2.71721* .32295 .000 -3.3504 -2.0840 
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11-15 <=5 1.61996* .29671 .000 1.0382 2.2017 

6-10 .74461* .22953 .001 .2945 1.1947 

16-20 -.62608* .20155 .002 -1.0213 -.2309 

21-35 -1.59788* .21885 .000 -2.0270 -1.1688 

>=36 -1.97260* .30266 .000 -2.5660 -1.3792 

16-20 <=5 2.24604* .29777 .000 1.6622 2.8299 

6-10 1.37068* .23090 .000 .9179 1.8234 

11-15 .62608* .20155 .002 .2309 1.0213 

21-35 -.97181* .22029 .000 -1.4037 -.5399 

>=36 -1.34652* .30370 .000 -1.9420 -.7510 

21-35 <=5 3.21784* .30974 .000 2.6105 3.8252 

6-10 2.34249* .24615 .000 1.8599 2.8251 

11-15 1.59788* .21885 .000 1.1688 2.0270 

16-20 .97181* .22029 .000 .5399 1.4037 

>=36 -.37471 .31544 .235 -.9932 .2438 

>=36 <=5 3.59256* .37370 .000 2.8598 4.3253 

6-10 2.71721 * .32295 .000 2.0840 3.3504 

11-15 1.97260 * .30266 .000 1.3792 2.5660 

16-20 1.34652 * .30370 .000 .7510 1.9420 

21-35 .37471 .31544 .235 -.2438 .9932 

Tam 

Haney 

<=5 6-10 -.87535 .31414 .080 -1.8003 .0496 

11-15 -1.61996* .29654 .000 -2.4939 -.7460 

16-20 -2.24604* .29623 .000 -3.1191 -1.3729 

21-35 -3.21784* .31407 .000 -4.1425 -2.2932 

>=36 -3.59256* .36055 .000 -4.6541 -2.5310 

6-10 <=5 .87535 .31414 .080 -.0496 1.8003 

11-15 -.74461* .22652 .016 -1.4094 -.0798 

16-20 -1.37068* .22612 .000 -2.0343 -.7070 

21-35 -2.34249* .24903 .000 -3.0734 -1.6116 

>=36 -2.71721* .30557 .000 -3.6170 -1.8174 

11-15 <=5 1.61996* .29654 .000 .7460 2.4939 

6-10 .74461* .22652 .016 .0798 1.4094 

16-20 -.62608* .20095 .028 -1.2154 -.0368 

21-35 -1.59788* .22642 .000 -2.2622 -.9336 

>=36 -1.97260* .28744 .000 -2.8199 -1.1253 

16-20 <=5 2.24604* .29623 .000 1.3729 3.1191 

6-10 1.37068* .22612 .000 .7070 2.0343 
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11-15 .62608* .20095 .028 .0368 1.2154 

21-35 -.97181* .22602 .000 -1.6350 -.3086 

>=36 -1.34652* .28713 .000 -2.1929 -.5002 

21-35 <=5 3.21784* .31407 .000 2.2932 4.1425 

6-10 2.34249* .24903 .000 1.6116 3.0734 

11-15 1.59788* .22642 .000 .9336 2.2622 

16-20 .97181* .22602 .000 .3086 1.6350 

>=36 -.37471 .30549 .976 -1.2742 .5247 

>=36 <=5 3.59256* .36055 .000 2.5310 4.6541 

6-10 2.71721* .30557 .000 1.8174 3.6170 

11-15 1.97260* .28744 .000 1.1253 2.8199 

16-20 1.34652 * .28713 .000 .5002 2.1929 

21-35 .37471 .30549 .976 -.5247 1.2742 

*. The significance level for differences in means is 0.05. 

 
As can be seen from the above table: because in the LSD test results, the mean difference 
columns are all marked with "*", indicating that there is a significant difference in the hourly 
wages of nurses, so there is a significant difference between the levels of each factor. 

3.2. Multivariate Analysis of Variance 
(1) Multivariate analysis of variance with interaction effects 
 

Table 12. Factor variable table 
between-subject factor 

 
Value l 
Label Number of Cases 

Nurse Type 0 Hospital 1945 
1 Government 966 

Age 1 18-30 468 
2 31-45 1582 
3 46-65 861 

Working Years 1 <=5 221 
 2 6-10 460 

3 11-15 752 
4 16-20 729 
5 21-35 539 
6 >=36 210 

 
Table 12 shows all factor variables, different levels of factor variables and the number of sample 
observations corresponding to each level. So there are 2911 observations in total. 
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Table 13. Descriptive statistics table 
descriptive statistics 

Dependent variable: hourly salary 
Nurse Type Age Working Years Average Value Standard Deviation Number of Cases 
Hospital 18-30 <=5 19.0489 3.32464 105 

6-10 19.5726 3.12236 122 
11-15 20.9989 3.06092 87 
total 19.7927 3.25954 314 

31-45 <=5 19.1411 3.52547 42 
6-10 19.4524 3.50970 181 
11-15 20.1685 3.35631 364 
16-20 21.3516 3.27996 321 
21-35 21.8350 3.18728 149 
total 20.5993 3.44961 1057 

46-65 6-10 18.9953 3.42496 10 
11-15 19.6523 3.97725 67 
16-20 20.6774 3.29054 150 
21-35 21.8787 3.70603 201 
>=36 22.0641 3.14466 146 
total 21.3018 3.59111 574 

total <=5 19.0753 3.37129 147 
6-10 19.4846 3.35218 313 
11-15 20.2412 3.41065 518 
16-20 21.1369 3.29487 471 
21-35 21.8601 3.48989 350 
>=36 22.0641 3.14466 146 
total 20.6764 3.49582 1945 

Government 18-30 <=5 15.4335 3.92037 52 
6-10 17.3462 4.71346 64 
11-15 19.0942 4.47772 38 

 total 17.1317 4.59084 154 
31-45 <=5 17.2522 4.06444 20 

6-10 17.9543 4.01972 79 
11-15 18.1754 4.57028 161 
16-20 18.6036 3.97903 169 
21-35 20.3416 4.90181 96 
total 18.6409 4.42222 525 

46-65 <=5 17.7707 2.96022 2 
6-10 18.6392 4.23194 4 
11-15 18.5348 4.75727 35 
16-20 18.9912 4.69065 89 
21-35 19.9463 4.75992 93 
>=36 20.6534 4.38931 64 
total 19.6023 4.66785 287 

total <=5 15.9882 3.98762 74 
6-10 17.7082 4.32447 147 
11-15 18.3784 4.57662 234 
16-20 18.7373 4.23293 258 
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21-35 20.1471 4.82372 189 
>=36 20.6534 4.38931 64 
total 18.6859 4.58852 966 

Total 18-30 <=5 17.8515 3.91248 157 
6-10 18.8066 3.88162 186 
11-15 20.4199 3.64067 125 
total 18.9171 3.94875 468 

31-45 <=5 18.5318 3.78045 62 
6-10 18.9972 3.72874 260 
11-15 19.5573 3.87657 525 
16-20 20.4038 3.76687 490 
21-35 21.2498 4.00631 245 
total 19.9494 3.90906 1582 

46-65 <=5 17.7707 2.96022 2 
6-10 18.8936 3.50454 14 
11-15 19.2688 4.27079 102 
16-20 20.0495 3.94730 239 
21-35 21.2674 4.15928 294 
>=36 21.6342 3.61826 210 
total 20.7353 4.05968 861 

total <=5 18.0416 3.86667 221 
6-10 18.9169 3.77816 460 
11-15 19.6616 3.90528 752 
16-20 20.2876 3.82786 729 
21-35 21.2594 4.08669 539 
>=36 21.6342 3.61826 210 
total 20.0159 4.00309 2911 

 
Table 13 presents the basic descriptive statistics of observed variables at different factor levels, 
including mean, standard deviation, and sample size. It can be seen from the table: On average, 
nurses aged 46-65 in the hospital have the highest average hourly salary of 36 years or more, 
which is $ 22.0641 ; while those aged 18-30 in the government work less than The average 
hourly wage equal to 5 years is the lowest at $ 15.4335 . 
 

Table 14. Test results of homogeneity of variances 

Levine Equivalence Test for Error Variancea 

Dependent variable: hourly salary 

F Degree of Freedom 1 Degrees of Freedom 2 Salience 

4.801 26 2884 .000 

Test the null hypothesis that the error variances of the dependent variable are equal across groups. 

 
Table 14 shows the results of Levene's homogeneity of variance test . Because the p value is 
0.000, at the significance level of 0.05, the null hypothesis of homogeneity of variances at 
different factor levels is rejected, that is, it is considered that there are significant differences in 
the variance of nurses' hourly wages across different working locations, age groups and 
working hours. 
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Table 15. Results of multivariate analysis of variance 

between-subject effect test 

Dependent variable: hourly salary 

source 

Type III Sum of 

Squares 

Degrees of 

Freedom 

Mean s 

Square F Salience 

Corrected model 5940.817a _ 26 228.493 16.195 .000 

Intercept 396729.350 1 396729.350 28118.350 .000 

Position 1409.558 1 1409.558 99.903 .000 

Age 4.805 2 2.403 .170 .843 

Working Years 585.428 5 117.086 8.298 .000 

Position* Age 38.637 2 19.318 1.369 .254 

Position* Working Years 72.050 5 14.410 1.021 .403 

Age* Years of Work 112.078 6 18.680 1.324 .243 

Position* Age* Working 

Years 
63.948 5 12.790 .906 .476 

Error 40691.130 2884 14.109   

Total 1212879.422 2911    

Corrected Total 46631.948 2910    

a. R-square = .127 (Adjusted R-square = .120) 

 
Table 15 shows the results of multivariate analysis of variance. The source in the first column 
lists the various sources of variance of the observed variable, the second column ||| class sum 
of squares is the sum of squared deviations of each item, and the third column is the degree of 
freedom is the degree of freedom corresponding to the sum of squared deviations, the fourth 
column is the mean square error, and the fifth and sixth columns give the F statistics and p-
values corresponding to each factor, respectively. By observing the p-values corresponding to 
each factor, it can be seen that position (ie work location) and working years have significant 
effects on nurses' hourly wages, but age has no significant effect on nurses' hourly wages. All 
interaction effects were not significant. 
As can be seen from the above figure: the three lines in the figure are almost parallel, indicating 
that the two factors of nurse type (or work place) and age do not affect each other; 
It can be seen from the above figure that the six lines in the figure are almost parallel and do 
not intersect, indicating that the factors of nurse type (or work location) and working years 
have little influence on each other; 
It can be seen from the above figure that the six polylines in the figure can be almost parallel 
without intersecting, indicating that the two factors of age and working years have little 
influence on each other; 
To sum up, from Figures 2-1(1), 2-1(2) and 2-1(3), it can be seen intuitively that several 
polylines in each mean contour graph are almost parallel, indicating positions and jobs. The 
three factors of age and age do not affect each other. 
From the second column in Table 2-4, we can know that the changes in the observed variables 
caused by the eight items of position, age, working years, position * age, position * working 
years, age * working years, position * age * working years and errors the sum of the differences 
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should equal the total variation of the observed variable (adjusted total). The sum of the first 
seven terms represents the variation (adjusted model) that the user-built model can explain. 
It measures how well the model explains the observed variables: 
① The F statistic and p value corresponding to the correction model; 
② The coefficient of determination R 2, in order to eliminate the influence of the number of 
factors introduced on the model's explanatory power, the modified coefficient of determination 
is introduced (adjusted R 2).  
As can be seen in Table 2-4, the F statistic corresponding to the corrected model is 16.195, the 
p value is 0.000<0.05, and the coefficient of determination is 0.127, indicating that the overall 
model has a very poor explanatory ability for variables, and the adjusted coefficient of 
determination is 0.120, indicating that the fitting degree of the model is very poor and not ideal. 
(2) Multivariate analysis of variance without considering interaction effects 
1) Three independent variables 
 
Table 16. Results of multivariate analysis of variance without considering interaction effects 

Dependent variable: hourly salary 

source 

Corrected Model 

Type III Sum of Squares Degrees of Freedom Mean Square F Salience 

Intercept 5615.343a _ 8 701.918 49.662 .000 

Position 708496.161 1 708496.161 50127.403 .000 

Age 2638.006 1 2638.006 186.644 .000 

Working Years 32.168 2 16.084 1.138 .321 

Error 2031.086 5 406.217 28.741 .000 

Total 41016.604 2902 14.134   

Corrected Total 1212879.422 2911    

a. R-square =120 46631.948 2910    

 
It can be seen from Table 16 that age has no significant effect on the hourly wages of nurses. 
Comparing Table 15 and Table 16, it can be seen that because the interaction effect is not 
considered, the variation explained by the entire model has dropped from the original 
5940.817a to 5615.343a, and the coefficient of determination, which is originally small, has 
dropped from 0.127 to 0.120. At the same time, because the number of factors introduced into 
the model is reduced, the degree of freedom is saved, from 26 to 8, the F statistic corresponding 
to the corrected model increases from 16.195 to 49.662, the adjusted coefficient of 
determination also decreases, and the explanatory power of the model becomes weaker. 
2) Two independent variables 
It can be seen from Table 16 that age has no significant effect on the hourly wages of nurses, so 
this variable is removed, and the two factors of position and working years are analyzed. 
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Table 17. Results of multivariate analysis of variance without considering interaction effects 

between-subject effect test 

Dependent variable: hourly salary 

source Type III Sum of Squares Degrees of Freedom Mean Square F Salience 

Corrected Model 5583.175a _ 6 930.529 65.830 .000 

Intercept 785341.499 1 785341.499 55559.072 .000 

Position 2634.516 1 2634.516 186.379 .000 

Working Years 3026.005 5 605.201 42.815 .000 

Error 41048.772 2904 14.135   

Total 1212879.422 2911    

Corrected Total 46631.948 2910    

a. R-square = .120 (Adjusted R-square = .118) 

 
Comparing Table 16 and Table 17, it can be seen that because the interaction effect is not 
considered, the variation explained by the entire model is reduced from the original 5615.343a 
to 5583.175a, and the coefficient of determination is both 0.120. At the same time, due to the 
reduction of the number of factors introduced into the model, the degree of freedom has been 
saved, from 8 to 6, the F statistic corresponding to the corrected model has increased from 
49.662 to 65.830, the adjusted coefficient of determination has not changed, and the 
explanatory power of the model has not changed. 11.8%. 

4. Conclusion and Advices 

4.1. Conclusion 
The report uses the analysis method of variance analysis to analyze the influence of nurse type 
(ie work location), age and working years on nurses' hourly wages. Although the final model 
passes the test, its explanatory power is poor, which may be due to the lack of many main 
independent variables, there are defects and need to be improved. 

4.2. Advices 
In view of the overall situation of the nurse industry and the influencing factors analyzed, the 
following three suggestions are proposed: 
1) Implement a flexible work system, reasonably arrange the number of workers, working 
hours and workload, effectively use existing manpower and material resources, and prevent 
manpower shortage and waste caused by uneven busy and idle work.  
2) Start from reality, establish reasonable psychological expectations, and cultivate good 
professional sentiments. Strengthen self-stress training, maintain an optimistic and upward 
attitude, establish harmonious interpersonal relationships, do not bring negative emotions into 
work and life, and cultivate a healthy and elegant taste for life. 
3) In view of the particularity of external mining work, flexible, mobile, scientific and 
reasonable arrangement of working hours to avoid fatigue tactics. Recognize the hard work of 
the external nurses, affirm their selfless efforts, and improve the status of the external nurses 
in the unit. 
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