Analysis of The Salary Survey Made for XXX Republic in March 2006


Task 1

Introduction 

In March 2006, survey was carried out for XXX Republic. This survey had 474 respondents of different backgrounds, demographic groups etc, and it is intended to represent the entire population of XXX Republic. 
The first part of this report aims to investigate a range of variables and identify whether there is a relationship between these. It also breaks down data, both numerical and categorical as to make comparisons. 

The second part of this report looks at similar and recent UK data. Comparisons to findings in part one will be made, as to establish whether UK data reveals similar results to those found in part one.  All UK statistics, including table and figures have been gathered from the Labour Force Survey and The Office of National Statistics. 
The conclusion of this report will arise from the use of a variety of statistical methods used to explore the data. Appropriate observations and relevant diagrams will be included throughout the report as to illustrate points clearly. 
Mythology 

The University of Westminster has provided the data of XXX Republic. All tables and figures in part one of this report have been constructed using this data. 

Statistical software packages such as Minitab V. 15 and Excel 2008 have been used to process the data and arrive to conclusions. 
1.0 Breakdown by Gender 

Breaking down the data by gender shows that the distribution of males and females is almost even. Table 1 and figure 1 shows that out of 474 respondents, 216 were females and 258 were males. Given that the size of the sample is large enough to represent the entire population of XXX Republic, we can say the data itself is reliable, since it takes both genders into account almost evenly. The actual difference between males and females in this sample is 42 or 16%. 
[image: image1.png]Table 4 - Summary Statistics: Current salary

Variable N Mean SEMean StDev Minimum Q1 Median Q3 Maximum
Current Salary 47 34420 784 17076 15750 24000 28875 37163 135000



The fact the sample has a near even amount of males and females; means the sample can be a fair representation the salaries of the male and female population in XXX Republic. However, extreme values must be considered before we can establish a “typical” salary for XXX Republic. This will be discussed later on this report. 
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1.1 Breakdown by Job Category 

The data provided by the University of Westminster has recognised three job categories, these are clerical, supervisory and managerial. For statistical purposes, these have been coded 1 for clerical, 2 for supervisory, and 3 for managerial. 

Table 2 gives us a summary of the proportion of respondents that belong to these job categories. Figure 3 however, gives us a visual representation this breakdown and demonstrates that, within the sample, the vast majority of respondents have clerical roles. The job category that has the lowest proportion of employees, within the sample, is supervisory roles, whilst managerial roles are just over twice the size of the proportion of supervisory roles. 
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Figure 2 shows us the breakdown of job categories expressed as a percentage. This is an accurate representation of the data as we can accurately see the size of each category. From this data we could say that the proportion of the sample in managerial roles is 17.7% because such positions require a certain level of education and experience, which a large percentage of the population may lack. However, we can also say that each manager controls a team of personnel, and therefore, only a few are needed. 
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Regarding supervisory roles, we could say that since there is a manager in place, he could supervise too, thus cutting expenses. However, if the number of subordinates is far too large, an additional employee may be required to supervise. This could explain why the proportion of supervisory roles is 5.7%. 

Clerical roles, these in turn, could be those under the supervision of manager or supervisors. Hence why the proportion of clerical roles is so large. 

However, it could also be due to the law of supply and demand. It could be the case that there is more supply (vacancies) for jobs that do not require high levels of education such as degrees or masters, making clerical jobs very common. Managerial jobs on the other hand tend to have a high demand, but low supply. This is due to the fact that people in charge in a business is small, relative to the size of the business. Therefore, not many are required. 
1.2 Breakdown by Gender and Job category 

Table 3 is a cross tabulation of gender and job categories and shows how males and females are spread across these categories. It gives the details of this breakdown. For example, we can observe that, within the sample, supervisory roles have zero females, but twenty-seven males. Clerical roles however, have 206 females, in contrast to 156 males. This means that out of the 363 respondents (as demonstrated in table 2) in clerical jobs, 206 (or 57%) are females. Managerial category has only 10 females as opposed to 74 males. 
[image: image7.png]Table 1 - Breakdown by Gender

Gender Number
f 216
m 258

N= 474



Figure 4 however, gives a more graphic representation of the table 3. Here we can observe more clearly that, in the given sample, there are more males than females in employment, although details of this statistic is included in table 1 and 3, figure 3 gives a more visual representation. 
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Clerical roles are very common with both genders, whilst managerial and supervisory roles are most common in males. In the given sample, supervisory roles for females are zero and managerial roles are significantly low. Given that the sample represents the population of XXX Republic, then we cam say that a very small fraction of the female population have supervisory and managerial roles. An appropriate recommendation here would be to investigate weather sex discrimination is taking place. 
1.3 Distribution of Current Salaries 

The data gives us the current salary figures (as at 2006). It is important that we look at this data carefully so as to analyse how current salaries are distributed within the sample. Table four below shows us the details of such distribution. From this we can denote that the minimum current salary within the sample is $15,750 and the maximum is $135000. Table four also shows the arithmetic mean as $34420, which is evidently not a good representative value; either for the “majority” of the values, laying under $37163, or for the “rogue” values above £80000. The mean here has been “pulled over” towards the extremely high values in the distribution, which makes it an unreliable measure. 
[image: image21.png]Table 3 - Gender and Job Category Cross Tabulation
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The standard deviation in table 4 is $17076, and tells us how widely spread is the data is around the mean. Here we are looking for the standard deviation to be as low as possible as it would indicate that the data is not too spread and clustered around the mean, thus telling us that the mean is reliable and good to use as a “typical” current salary. However, the standard deviation shown in table 4 is not perceived as being “low”, thus the data is not clustered around the mean and is rather too spread. Therefore, having taken into account the mean, extreme values and the standard deviation, we should seek for a different measure to use as a typical current salary. 

The median in table 4 is lower than the mean and so closer to where most of the values are distributed, as demonstrated in figure 5. Therefore, since extreme values affect the accuracy of the mean, it may be more suitable to use the median ($28875) value as the typical current salary. 
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Figure 5 is a graphical view of the distribution of current salaries. Here we can visually see that 50% of the data lies between $24000 and $37163. Since we can see where most of the data is distributed, we know that using the median as a typical salary rather than the mean is appropriate. 
1.4 Distribution of Current Salaries By Ethnicity 

This part of the report investigates whether respondents belonging to an ethnic minority earn more or less than respondents those who do not. For simplicity, table 5 labels respondents that belong to an ethnic minority as “1” and those who do not as “0”.
Table 5 gives us a summary of current salary by ethnicity and with this we can compare the distribution of current salaries for minorities and non-minorities. 

As demonstrated, the minimum current salary for non-minorities $15750, slightly lower than the current salary for minorities at $16350, a different of $600. However, the maximum current salary earned by non-minorities is $135000 as opposed to the maximum current salary earned by minorities as $100000, a difference of $35000. From this we could say that within the sample, a proportion of non-minorities have a lower current salary to minorities, but non-minorities also have the highest current salary as opposed to minorities. 
At this stage it would be important to point out that from the sample of 474 respondents, only 104 are ethnic minorities, the remaining 370 are non-minorities. Therefore, we should consider that, given the fact that there are more non-minorities within the sample, the probability that non-minority respondents with extremely high incomes selected for the sample is greater. 
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Analysing this data closely will denote the typical current salary for minorities and non-minorities. In order to do this we turn to the mean, and given that the data is not too spread around the mean, then this measure would give us what we are looking for. However, in part 1.3 of this report we learnt that the data is very spread, and we used a histogram to see how the data was distributed. 
Here, we will use a different measure as to see how the individual values of minorities and non-minorities are distributed within the sample. This measure, the quartiles, is shown in figure 6. This measure ignores the extreme upper and lower 25 per cent of the data, as this data may be atypical. Therefore, we only analyse the scatter between 25 and 75 percent of the distribution, equivalent to 50 percent of the data. Although figure 6 gives us a visual representation of the quartiles, table 5 gives us the values of each of the quartiles. 

Using these data we can see that, for non-minorities, 50 per cent of the distribution have current salaries that lay the $24150 and $40350 region, an inter-quartile range of $16200. This means the data is widely spread and the outliers are affecting the mean by pulling it towards the extreme values. 
[image: image11.png]Table 5 - Descriptive statistic: Current Salary by Ethnicity

Variable minority N Mean SEMean StDev  Minimum QI Median Q3 Maximum
C. Salary 0 370 36023 938 18044 15750 24150 29925 40350 135000
1 104 28714 1120 11422 16350 23588 26625 30713 100000



Bearing this in mind, as well as the fact that the distribution is not symmetrical, it is sensible once again to use the median of $29925 as opposed to using the mean of $36023, to represent a typical current salary for non-minority respondents. 
When we compare the boxplot of non-minorities to that of minorities, we can see that 50 per cent of the data is more closely clustered around the mean, and so makes the mean more usable. However, even though the distribution of the 50 per cent of the data between quartile 1 ($23588) and quartile 2 ($30713) are almost symmetrical, the few outliers in the data are affecting the mean and pull it towards the extreme high values. Hence, although the different between the mean and the median is small, it would be more appropriate to use the median as a typical current salary for minorities. 
Having analysed this data, we can say that on average, non-minority respondents have a higher current salary ($29925) than minorities ($26625). But a greater proportion of non-minorities have current salaries ranging from $24150 to $40350, in comparison to the current salary of minorities that ranges from $23588 $30713. Therefore we could say that on average, non-minorities have a current salary of $9075 higher than minorities. 
1.5 relationship of current salary to starting salary 

This part of the report aims to investigate if starting salary influences the current salary of respondents. If we establish that there is such relationship between these two variables, then we also have to analyse how strong the relationship is between the two as to test how accurate are our results. 
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The scatter plot in figure 7 shows us that the data can be fitted by a straight line, and therefore we can go ahead and calculate the regression of the data. 
[image: image12.png]Table 7 - Regression Analysis and Correlation: Start Salary
Versus Years of Education

The regression equation is start salary = - 6291 + 1728 years of ed

Predictor Coef SECoef T P
Constant -6291 1341 -4.69  0.000
Yearsofed 1727.53 97.20 17.77 0.000

$=609826 RSq=40.1% R-Sq(ad)) =40.0%

Pearson correlation of start salary and years of ed = 0.633




A graphical representation of the relationship is needed as visual evidence of a positive correlation, but the analysis of regression is required as to develop a mathematical formula that can show the average increase in Y (current salary) per average increase in X (starting salary). Also, we need to measure how strong is the linear relationship between the variables, which is why we calculate the Correlation Coefficient, which should be between -1 and +1. A correlation coefficient closer to -1 indicates a negative correlation (e.g. as one variable increases the other variable decreases). A correlation coefficient closer to +1 indicates a positive correlation (e.g. as one variable increases the other variable also increases). Correlation coefficient closet to 0 might indicate no relationship between the variables, or that the relationship may be squared or cubed. 
Table 6 shows the regression equation (y=a+bx) is current salary =1928+1.91 Starting salary. The parameter 1928 represents the point where the line crosses the vertical axis when X (starting salary) equals 0, and the b parameter (1.91) is the slope of the line. This is telling us that if the starting salary of a given respondent was $0, the current salary would be $1928. We can say that this is the average salary of respondents that have just entered into employment in the year 2006, and therefore, $1928 is their starting salary. In addition, the parameter b is telling us that for every dollar increase in starting salary, the current salary will increase by $1.91. 
The correlation coefficient highlighted in red in table 6 (Pearson Correlation) measures the strength of the relationship between the two variables. Here we can see that 0.880 is very close to +1 and this means that there is a strong relationship between the variables. In other words, the higher the starting salary, the higher the current salary. 

Table 6 also shows us the coefficient of determination (or R-Sq), which is the squared value of the correlation coefficient (0.880^2=0.7744 or 77.5%). This tells us the percentage of the variation in the y value (current salary) that is explained by the regression equation. In this case, the R-Sq value of 77.5% means that 77.5% of the variation of current salaries can be explained by starting salaries.  
In order to test the accuracy of our findings and make sure that there is a strong relationship between the variables, we use the P value. The general rule is that, if the P value is less than 0.05 or 5% then is ok to use the coefficient in the model, which in this case would be a (1928) and b (1.91) as demonstrated in the previous page. Table 6 shows us P values of 0.031 (for the constant) and 0.000 (for the starting salary). Therefore, since the P values are below 0.05, the regression model shows that there is certainly a relationship between current salary and starting salary.  

Hence we can conclude this part of the report by saying that, based on the evidence put forward by the correlation coefficient, coefficient of determination, regression formulae and P values, the higher the starting salary the higher the current salary. We can be confident that 77.5% of current salary is affected by the starting salary. 

However, we know that this cannot accurately represent the population of XXX Republic, as we are aware of events that can occur at the work place (such as demotions, redundancies and dismissals) and in the economic (such as recessions) which can drive the salary level of an individual downwards overtime, rather than up. 
1.6 Relationship of Starting Salary to Number of Years in Full Time Education 

[image: image13.png]Table 6 - Regression Analysis and Correlation: Current Salary
Versus Start Salary

The regression equation is current salary = 1928 + 1.91 start salary

Predictor Coef SECoef T P
Constant 1928.2 888.7 217 0.031
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Pearson correlation of current salary and start salary = 0.880




Figure 8 shows us a clear positive correlation between the two variables in question. But we must get an insight into what the number are actually telling us. 
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Table 7 shows us the regression equation of starting salary versus years of education (start salary = -6291 + 1728 years of education). The parameter a (-6291) is the point at which the line crosses the x axis and b (1728) is the slope of the line. We have a problem here, and that is that the parameter a is  -6291, which tells us that if a respondent has zero years of education, his starting salary would be minus $6291. This is clearly not possible as the starting salary of any given respondent must always be greater than zero. This negative value could be due to third factors that have not been considered or errors in inputting the data. However, when we look at the regression line in figure 8 we can see that if we extend the line to the left, it will not cross the vertical axis at -6291 when x is equal to zero. Instead, it will cross the vertical axis somewhere in between 5000 and 1000. Therefore, we could ignore the negative sign parameter a and say that when years in full time education equals to zero, the starting salary would be $6291 rather than minus $6291.
Parameter b (1728) tells us that for one additional year in full time education, the average starting salary will increase by $1728. 
Having adjusted the a parameter, our results show a more typical starting salary for respondents that had no full time education. Here we must consider, however, that most of the respondents have had full time education at some point in their life (such as primary and secondary and even sixth form/collage). Therefore, our results would be more meaningful if we look at the amount of years in higher education rather than full time education. 

The correlation coefficient or pearson correlation highlighted in red in table 7 is equal to 0.633. Although this value is closer to +1 and tells us that the correlation is positive, it is not significantly close and therefore does not tell us that there is a strong enough relationship between the two variables. We can confirm this by looking at figure 8 and noticing that the scatter is very spread around the regression line. 
We also need to look at the correlation of determination, which tells us the percentage of starting salary that is explained by the regression equation. This is the R-Sq value in table 7, telling us that the regression equation only explains 40.1% of starting salary. This means that there is almost certainly other factors (around  59.9%) that have not been taken into account and that are influencing the starting salary of respondents. So in order to increase the percentage that explains the starting salary by the regression equation and make our results more meaningful, we need to identify those missing factors that too have an effect on the starting salary of respondents.  
1.7 Relationship of Current Salary to Number of Years in Full Time Education 
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This part of the report is the last of part one and will look at the relationship between current salary and number of years in full time education. Figure 9 shows us the regression line. From this we can denote that there is in fact a positive correlation. The Minitab output gives us the regression equation “current salary = -18331 + 3910 years of education”. And again we have a similar problem to part 1.6. The parameter a is negative, which means that when a given respondent has zero years in full time education, his current salary would be minus $18331, which is clearly impossible. This once again could be dude to factors that had not been considered and that are too having an effect on current salaries. 

If we look at the regression line in figure 9, we can see that if we extend the line to the left, the line will not cross the x axis at -18331 when x is equal to zero. Instead, the line will cross the x axis somewhere in between 0 and 20000. Therefore, we could approach this problem like we did in part 1.6, and ignore the negative sign in the coefficient a. so the equation will be “current salary = 18331 + 3910 years of education”. Coefficient b (3910) is telling us that for each additional year in full time education, the average current salary would increase by $18331. 
[image: image16.png]Table 8 - Regression Analysis and Correlation: Current Salary
Versus Years of Education

The regression equation is current salary = - 18331 + 3910 years of ed
Predictor  Coef SE Coef T P

Constant ~ -18331 2822 -6.50 0.000

yearsofed  3909.9 2045 19.11 0.000

$=12833.5 RSq=43.6% RSq(ad]=43.5%

Pearson correlation of current salary and years of ed = 0.661



Although there are other factors that have not been considered, we know the relationship between the variables in question is positive, and so we must measure how strong is the relationship between these. Table 8 shows us the details of the regression (highlighted in red), and here we can see that the correlation coefficient is 0.661, close to +1 but not close enough to suggest that the relationship between the variables is significantly strong. When we look at the value R-Sq, we can see that the regression equation only explains 43.6% of current salaries; meaning the other 56.4% of current salaries is explained by other missing factors. 
Conclusion 

Within the sample taken from XXX Republic, there are more males in employment than females, as demonstrated by table 1 and figure 1. 
The most common job category is “Clerical”, the second most common is “Managerial” and the third is “Supervisory”. Figure 2, figure 3, and table 2 demonstrate this. 

More women have more clerical jobs than men, and more men have more managerial and supervisory jobs than women. This means there might be some sort of favouritism or unfair recruitment taking place. 

The average or typical current salary within the sample of XXX Republic is $28875. This is the median of current salaries. We could not use the mean as it was pulled to extreme values by the outliers.  
Non-minorities have an average or typical current salary of $29925. Whilst minorities have am average or typical current salary of $26625. 
The higher the starting salary the higher the current salary, and we can be confident that 77.5% of current salary is affected by the starting salary. 

There is a positive relationship between number of years in full time education and starting salary. However, the correlation coefficient does show a significantly high value and the R-Sq tells us that only 40.1% of starting salary is affected by number of years in full time education. Therefore, to generate an accurate statistic, data must be re-analysed closely and exclude missing factors that are having an effect on the starting salary. 

There is a positive relationship between number of years in full time education and current salary. However, the correlation coefficient is not significantly close to +1 and therefore does not show a good strong relationship between the two. Furthermore, only 43.6% of current salaries can be explained by number of years in full time education. Therefore, to generate an accurate statistic, data must be re-analysed closely and exclude missing factors that are having an effect on the current salary. 

Task 2

2.0 Job Category Breakdown 
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According to the Labour Force Survey 2008, in the UK, men are up to ten times more likely to be employed in killed trades (19% for males in comparison to a 2% for females) as demonstrated in figure 10. In addition to this, men are also more likely to be managers and senior officials than women, similar to XXX Republic where 111 males and zero females had managerial and supervisory positions. This suggests there is a lot of preferential recruiting happening during the recruitment process in both the UK and XXX Republic. 
Table 10 also shows that in 2008, a fifth of women in employment had administrative and secretarial positions, as opposed to 4% of males. This is similar to the results achieved in part one, where out of 216 women in employment, 206 of them had clerical or secretarial jobs. Given that the statistics for both XXX Republic and the UK are accurate, we can say that more males are on skilled trades, managerial positions than females, and more females do administrative and secretarial work than males.  

2.1 XXX Republic and UK Salary comparison for both          males and females
[image: image18.png]Table 9 - Earning by Sex in the UK

mean median
males 26988 22984
females 20904 17992

Adopted from ONS Labour Force Survey




Table 9 shows us the earning by sex for the UK, and table 10 shows us a more descriptive summary of earning by sex of XXX Republic. 
In table 9 we can see that the mean and median salary for men is higher than women. The mean and median salary for men is £6084 and £4992 higher than women respectively. Therefore we can say that in the UK, the typical salary for men is higher than the typical salary for women. In XXX republic however, we can see that females have a mean salary of $26032 and men have a mean salary of $41442. 
[image: image19.png]Table 10 - Earning by Sex in XXX Republic

Variable Gender N Mean SEMean StDev Minimum Q1 Median Q3 Maximum

Current salary  f 216 26032 514 7558 15750 21488 24300 28500 58125
m 258 41442 1214 19499 19650 28050 32850 50725 135000




However, we can see that the maximum salary for men is $135000, and that is an outlier, which has an effect on the mean by pulling it towards the extreme high values, and therefore making the mean unreliable. The solution here would be to use the median (32850) as a typical salary for males in XXX Republic, which is smaller than the mean and closer to where most of the distribution is scattered. 
Having analysed this data we can see that salaries for males tend to be higher in both XXX Republic and the UK. Table 11 shows the typical salaries for male and females in XXX Republic and the UK. 

[image: image20.png]Table 11 - Comparison of Salaries by Gender Between XXX Republic
and the UK
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