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I wonder if there is a difference between the percentage of body fat for athletes of ball sports compared with athletes of track and field (in the AIS athletes):            
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Centres: 
The median %Bfat of ball sport players is 17.43% and the median %Bfat of track/field athletes is 8.94%. The difference between these two medians is 8.49% meaning that the median %Bfat of ball sport players is almost double the median of track/field athletes. Though I thought the median %Bfat of ball sport players would be higher than that of track/field athletes I did not expect it to be that much higher. 
The median %Bfat of ball sport players is quite high – I expected it to be lower. Also the maximum %Bfat for a ball sport is 35.52% which actually puts this player in the ‘obese’ category, this was very surprising. This leads me to wonder what is causing such high %Bfat in these ball sport players and whether this will also be the case back in the entire population of athletes involved in AIS. Further investigation involving other countries and their athletes could be interesting. 

Shape: 
The distribution of the %Bfat of track/field athletes in AIS is skewed to the right. The bulk of track/field athletes have a %Bfat between 5.63 – 12%, the rest of the data is spread out to a maximum of 24.88%. 

The distribution of the %Bfat of ball sport players in AIS is much more spread than that of track/field athletes. The middle 50% of the ball sport players have their % body fat between 10.75% and 22.15% which is range of 11.4% but for track and field the range of the middle 50% is from 6.56% to 11.96% body fat which is a range of 5.4%. I am not comfortable to make a call on the distribution of this graph; more data would be needed to make this judgement. There are two bunches in the data; one at the very bottom of the scale (form 6.26% - around 9%), the other bunch is situated around the median (from 17% - 22%). Between these two groups the data spreads out slightly, and after the middle bunch the data becomes quite spread up to the maximum of 35.52%. I think that the distribution of %Bfat for ball sport players could be bimodal, I will investigate this further. 
After looking at the data more closely, I found that the two bunches in the %Bfat of ball sport players is caused by the difference of %Bfat of the different genders, which supports what I found in Wikipedia. The lower bunch of values is formed by the males with only one female in the labelled bunch (form 6.26% - around 9%). The bunch around the median value is formed by the females with no males found in this labelled bunch (from 17% - 22%). I went further and re-graphed the %Bfat of ball sport players, splitting it into males and females. The middle 50% of males are between 7.6% - 9.8% which is very similar to the range of the first bunch (form 6.26% - around 9%). The middle 50% of females is between 17% - 23.2% which again is very similar to the range of the second bunch (from 17% - 22%). 
From further investigation on the %Bfat of ball sport players I have found that it is very likely that back in the population the distribution is bimodal with the two peaks produced by the difference between males and females. 
I was initially very surprised to see such high percentages of body fat in both groups as we are talking about national elite athletes and the higher %s were higher than the figures from Wikipedia but they were for athletes which could include several sports. However I do know that in some sports/events it can actually be an advantage to have a higher %Bfat. Findings from Wilmore in 1994 gave figures for a variety of sports and showed females basketball players from 20 – 28% body fat and female track throwers 20 – 27%. 
The highest %Bfat in track/field athletes was 24.88%. This value is from a female field athlete. Some field events such as shot put do not require large amounts of running so a large %Bfat will not hinder the performance of the athlete, in fact in some cases it can actually be an advantage to be bigger. 
The highest %Bfat for ball sport players was 35.52%. This value is from a female netball player; from this it is likely that this particular player plays either as goal shoot or goal keep. Because these positions do not require as much running/physical activity, the player would be able to play unhindered by this larger %Bfat. That said, from my research I found that obesity for a female is said to be from 32% and above. That puts this netball player in the obese category, which to me is a worrying factor considering she is a national elite athlete. 
These higher %Bfat values should be expected in athletes because of the different requirements of different sports/events. However, I am still surprised that the values are as high as they are. It is also likely that back in the population there will be more athletes will similarly high %Bfat and these values at the top end of the scale are not just outliers. 

Spread: 
For the %Bfat of track/field athletes, the skew mentioned above contributes to the spread of the middle 50% of the data but it is still relatively compact with an IQR of 5.4%. In comparison, the middle 50% of the %Bfat of ball sport players is much more spread with an IQR of 11.4%. For the ball sport players the LQ (10.75%) has been shifted further down because of the bunch at the lower end of the scale (mentioned above). This has caused the lower half of the middle 50% to be more spread than the upper half of the middle 50%. 
Because the spread of the sample of %Bfat of ball sport players is so spread, it suggests that if I was to take other samples, the median %Bfat of these samples could vary far more than medians %Bfat of other samples for the track/field athletes group. There would be a larger band of possible values of true medians for %Bfat of the ball sport players than the band of possible values for true medians of the %Bfat of track/field athletes. This larger spread of data could be caused by the different sports and positions in the group. Each sport and position in each sport can require a different build and because of this there is a lot of variation in the group of ball sport players. 
Due to the range of these samples, I would expect that the data in these samples would be representative of the population. However I do think that the IQR of the %Bfat of both ball sport players and track/field athletes will decrease as the bunches effecting the position of the IQR will have more values causing the IQR to shrink. 

Shift/Overlap: 
There is a small overlap between the UQ of the %Bfat of track/field athletes (11.96%) and the LQ of the %Bfat of ball sport players (10.75%). The overlap is 1.21%. 

Because there is such a small overlap and the medians are well separated from this overlap, I would be confident to say that the median %Bfat of ball sport players is higher than the median %Bfat of track/field athletes. 
Just to be sure I will calculate a bootstrapping confidence interval to confirm this. 

A bootstrap confidence interval is a range of believable values for the difference in medians of the population parameter (the %Bfat of athletes in AIS)

