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Data Analysis Examples 
 

Introduction 
 

I am spending some time at home now after a few weeks of roaming for work. I decided I wanted to 

explore the human body so I went in search of data to allow me to do that. I did not find exactly the 
data I was looking for but I found some interesting things. 

 
Even if the human body is of no particular interest, this page takes you through what I did to the 
data as I got it. Firstly, four fully worked examples, with discussion below. 

 
• Brain weight and Head size 
• Height and Shoe Size 
• Hand Length and Foot Length 
• Birth rate and economic performance 

 

In addition there are data series with workings on 
 

• Bus costs and revenues 
• Hotel energy consumption 
• Airline seat miles 
• Airline deparatures and distances flown 
• Cruise ships: sizes and dates built 
• Samsung TV prices 

 

The file is downloadable in two forms: data only and fully worked. 

 
First Things First 

 
I am using Excel 2016 for all of these examples 

 

Look at the data and decide how best to analyse them: what story do you think they can tell? What is 
the best way to highlight what they contain? Some of the data are rich and some are not so rich! 

 
1 Brain weight v Head size: Power Query, Pivot table, Descriptive Statistics and Histograms 

 
The introduction to this file tells us the following about the data: 

 
• Gender 1=Male, 2=Female 
• Age Range 1=20-46, 2=46+ 
• Head size (cm^3) 
• Brain weight (grams) 

 
So, for example, column 1 shows 1 or 2 for male and female respectively and column two shows 

which age range someone was in 20 – 46 ears or 46 years and over. 

 
I decided there was not a great deal I wanted to do with these data but Power Query helped me to 

do this: 
 

Create a column that auromatically fills in M or F according to the code  1 or 2 and creates a column 

that automatically assigns the appropriate age range for each individiual given in the table of data.. 
 

I also thought that a new column showing the ratio of brain weight to head size might be useful. 
 

Power Query 
 

Conditional Column 

 
Put the cursor in the Excel table and click on Data … From Table … the Power Query Editor opens and 

you need to do this: 
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For Gender:  

 
Add Column … Conditional Column … 

Give your new column a name … eg Gender M/F 

Then complete the boxes as follows: 
If column Gender: 1=M, 2=F equals 1 Output M 

And since this is just a simple case of splitting the column into M and F, then tell PQ … Otherwise F 
Click OK and you will have a new column showing M for male and F for Female … You can move your 

new column if you wish and you can delete the original Gender column 
 

For Age Range: 

 
Add Column … Conditional Column … 

Give your new column a name … eg Age Range 
The complete the boxes as follows: 

If column Age Range 1=20-46, 2=46+ equals 1 Output 20 - 46 

And since this is just a simple case of splitting the column into two, then tell PQ … Otherwise 46+ 
Click OK and you will have a new column showing 20 - 46  or 46+ … You can move your new column 

if you wish and you can delete the original Age Range column 
 

Custom Column 
 

Now I want to create the column of the ratio of brain weight to head size: 

Add column … Custom Column … this is a different dialogue box completely to the conditional column 
dialogue! 

Give your new column a name: brain to weight … or something simple like that! 
Cusom column formula 

= Brain weight (grammes)/Head size (cm3) 

To put these column headings in there double click the Available Columns from the right hand side 
of the dialogue box one by one and type in the / symbol from the keyboard. Alternatively click on << 

Insert at the bottom of the available columns list on the right hand side 
Make sure it says No syntax errors have been detected at the bottom of the dialogue box or you will 

have an error or the OK button will not work! 

 
Note: you might decide that you prefer head size/Brain weight for youir ratio … that’s fine by me! 

 
Go to the Home tab again and click Close and Load and you will be presented with your new Excel 

table on its own tab showing your reorganised data and your original data will have been left in tact. 
 

Pivot Table  

 
You can now create a basix Pivot Table from your qury output: it will not be complicated but that’s 

not the point!! 
 

Descriptive Statistics 

 

I created a small table of descriptive statistics for the Weight: Size Ratio, here: 

Weight: Size Male 20 - 46 Male 46+ Female 20 - 46 Female 46+ 

mean 0.3544   0.3493   0.3578   0.3562  

median 0.3525   0.3486   0.3555   0.3583  

standard deviation 0.0242   0.0208   0.0218   0.0182  

kurtosis 1.1286   0.4528   (0.4495)  (0.5242) 

skewness 0.5868   0.0854   0.1245   (0.1476) 

n 57 77 53 50 
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That is not the full table of statistics the the ToolPak can produce and I created them using formulas. 

I created this table having created the histograms, see next section, because the results do not seem 
to be consistent between the sexes and between the age groups. 

 

What I found was that the means, medians and standard deviations were, in absolute terms, 
essentially the same. The Kurtosis and Skewness showed a different story, however. 

 
We have revealed these differences but as a non medical person, I cannot begin to describe what 

they mean: more research needed. Moreover, you can complete the same table for the Head Size and 
Brain Weight data to see if there are any other anomalies: at least create those tables to support the 

histograms, all of which I have created. 

 
Histograms 

 
The Data Analysis ToolPak has had a histogram function in it for as long as I remember. They beefed 

up their histogram utility in 2016 by providing a brand new utility in the Chart offering. To use it, put 

your cursor in a cell in a column of data or, if your column of data is in a table with other data 
contiguous to it, select the entire column and the Insert … Insert Statistics Chart … Histogram. 

 
Using Excel’s new 2016 Histogram utility, I added a histogram for the overall results: head size, brain 

weight and the Weight: Size Ratio. There are 15 histograms in total. 
 

It is easy to use this utility and to make them all look the same, I right clicked on a bar in each 

histogram and set the horizontal axis to have 7 bins. Why 7 … because I thought that was 
appropriate. Excel used 5 bins, 6 bins and 10 bins as it created the histograms and I could have left 

them alone but I wanted to compare like with like as easily as possible. 
 

I created the small table of descriptive statistics to support the histograms and found little differences 

between the means, medians and standard deviations but the Kurtosis and Skewness data varied 
quite a bit and the histograms do help to show these features. 

 
2 Height and Shoe Size 

 
• regression analysis 
• basic statistics 
• histograms 
• analysis of residuals and  
• Box and whisker plot 

 

Flash Fill: Dirty Data 
 

When I downloaded the raw data for this exercise it came like you see in column 1 below: I had to 

transform it into the Head and Foot Columns you also see below: 
 

Height Foot Height Foot 

68 12  68 12 

66 9  66 9 

75 12  75 12 

71 11  71 11 

67 12  67 12 

65 8.5  65 8.5 
 
There are 199 data points so you do not want to have to separate out the data points into Head and 

Foot manually. I used Flash Fill from the Data tab. 
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The problem here is that some heights contain decimal values and so do some shoe sizes eg row six 
shows a height of 65 and a shoe size of 8.5. 

 
You can use LEFT and RIGHT functions to split the column but Flash Fill will do it for you. In a blank 

column to the right of the Height Foot column, type  

 
68 in the first data row 

66 in the second data row 
With the cursor in row two, saying 66, click on Flash Fill and it will either complete the column for you 

or it will ask you if you want to complete the column.  
 

It should have done everything correcty BUT in row 158 of the data there suddenly appears a height 

of 68.5 … just go to that row in your new Height column and type 68.5 and Flash Fill should correct 
that AND correct all of the other decimal values that follow in that column. By the wy, how did I know 

that row 158 had this problem? I looked! After I had done everything, I reveiwed what Flash Fill had 
done and saw that. I didn’t do it before I started using Flash Fill because the space between the two 

values in the Head Foot column is not so easy to see in Excel 

 
Insert another new column to the right of the raw data and repeat the above Flash Fill for Foot … 

there are more decimal number values here so you will see that very quickly! 
 

Check again what Flash Fill has done and be happy that it did everything right. You can keep or 
delete the raw data column: I have kept it as suggested by spreadsheeting and modelling best 

practice. 

 
Regression Analysis 

 
I have done my regression analysis in two ways: 

 

Trendline analysis from an XY Scatter graph 
Using the SLOPE and INTERCEPT functions 

 
These different techniques give the same answers as each other so you don’t need to do both of 

them! My slope and intercept results are here, together with the R2 value 

 

slope      0.2337  

intercept    (5.6680) 

R2      0.3871  
 

That means my regression equation is Yfoot = -5.6680 + 0.2337*Height 

 

Draw the scatter graph with Heights as X and Foot as Y and then add the trendline with equation and 

R2 and you will get the same results as I mentioned already. 

 
If you assume a height of, say 57 cm you will predict a shoe size of 7.77. 

 
Do notice the relevant range here: only shoe sizes in the range 6 to 16 and heights of 52 to 80 

have been provided. So don’t try to predict my shoe size, for example, as I am 191 cm tall … it would 
predict a shoe size of 18.25 for me. 

 

Histograms 
 

The Excel 2016 histogram chart utility will give you a good looking fully formatted histogram with 
class intervals or bins chosen by Excel: I mentioned in the previous section that we can change the 

number of bins on a histogram quite easily. For some reasn you cannot set titles using cell references 

in this histogram so you have to type them in manually. Never mind, the results are good and instant. 
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I created the following histograms 

 
• Height 
• Foot 
• Residuals 

 

Analysis of Residuals and  Box and Whisker Plot 
 

I also created a scatter plot of Height (X) v Residuals (Y) to check for randomness and a Box Plot of 
the residuals for the same reason. 

 

Conclusions 
 

Are there any conclusions here? The raw data are just about normally distributed and, using the 
linear regression model just discussed, the residuals are almost perfectly normally distributed. The 

model looks good from that point of view. However, the low R2 value does help to illustrate that the 
two data sets are not so closely associated and any predictions made with our model are subject to 

wide variation. That is, the residuals can show high dispersion from the mean. 

 
What do we do about that? Gather more data? Find another variable to add to the model? Conclude 

that there is no real association between height and foot size? 
 

3 Hand Length and Foot Length 

 
• Power Query 
• histograms  
• manually drawn historgrams to compare males and females 
• pivot table 

 

Regression Analysis 

 
I did not carry out any regression analysis on these data but you could do and should do! Maybe on 

another day for me! 
 

Power Query 
 

In this case I just tidied up the Gender column … you already know how to do this. 

 
Histograms using the histogram chart in Excel 2016 

 
We just discussed this in the previous example so there is no need to repeat anything here. However, 

I created the following histograms for the whole data set: 

 
• Height 
• Hand Length 
• Foot Length 

 
That is fine but I needed histograms for males and females separately and I created these manually. 

Look at my method that starts in the cell AB4 on the hand_feet_PQ tab 

 
Creating overall histograms and male v female histograms is a very useful exercise to do as seeing 

them all together will help you with your appreciation of them. I think you will see what I mean when 
you create them all. 

 

When I create a histogram manually I almost always have 10 class boundaries or bin ranges and the 
histograms here are no exception. Excel used 7 and then 15 bins for the histrograms it created for 

me so I made them both have 10 bins to help us to compare like with like. 
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Why 10 bins? My habit and I do appreciate that sometimes 10 is too many or even too few so it’s a 
matter of look and feel for the data. 

 
Manually drawn histograms to compare males and females 

 

That is fine but I needed histograms for males and females separately and I created these manually. 
Look at my method that starts in the cell AB4 on the hand_feet_PQ tab 

 
Creating overall histograms and male v female histograms is a very useful exercise to do as seeing 

them all together will help you with your appreciation of them. I think you will see what I mean when 
you create them all. 

 

By the way, you could easily have created male and female histograms using the new utility in Excel 
2016 but I didn’t do that here! You can see all of my calculations on the hand_feet_Q tab. 

 
Descriptive Statistics 

 

As with the previous section, it is always a good idea to prepare the descriptive statistics when 
carrying out any data analysis. For example, Hand Male values are positively skewed while Hand 

Female values are negatively skewed. The descriptive statistics will show the skewness, the kurtosis 
and more and they will support your analysis here. 

 
Note: I have not prepared the descriptive statistics for you! 

 

Pivot Table 
 

Again, an interesting database but the pivot table is puny and here it is: 
 

Row Labels 
Ave Hand length 

(mm) 
Ave Foot length 

(mm) 
Ave height 
(mm) 

F 189.58 234.75 1,599.60 

M 208.78 262.56 1,750.57 

Grand Total 199.49 249.10 1,677.52 

 

I have prepared a Pivot Chart, column, to support the pivot table but it hardly needs it! 
 

Regression Analysis 
 

I have prepared the ToolPak regression analysis of both Male and Female data and the results seem 

to show that we might be able to use the female model to predict foot length from height and hand 
length but not for the males: I didn’t run a third analysis which would show whether we can use 

height alone to make predictions about foot length. 
 

That is for you to do! 

 
Males 

 
Adjusted R2 of 0.5042  

n = 80 
 

  Coefficients Standard Error t Stat P-value 

Intercept 10.7758   28.2850   0.3810   0.7043  

Stature (height, mm) 0.1587   0.0232   6.8321   0.0000  

Hand length (mm) (0.1247)  0.1546   (0.8066)  0.4224  
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Females 
 

Adjusted R2 of 0.5160  
n = 74 

 

  Coefficients Standard Error t Stat P-value 

Intercept (32.7749)  31.5365  (1.0393)  0.3022  

Stature (height, mm)  0.1357   0.0278   4.8822   0.0000  

Hand length (mm)  0.2646   0.1470   1.8000   0.0761  

 
4 Birth rate and economic performance 

 
The data in series are old but the analysis still valid!  

 
• Correlation matrix  
• Line graph with secondary axis 

 
Correlation matrix 

 
Correlation matrices can reveal a massive amount of information. In this case, the data series is small 

with just 30 countries each reporting only four data points. Still, the correlation matrix does provide 

some useful insights: 
 

  Birth Rate Per Capita 

Income: US $ 

Proportion of 

population on 

farms 

Infant 

Mortality 

Rate 

Birth Rate 1 
   

Per Capita Income US $         (0.4191) 1 
  

% of population on farms 0.4804  (0.7755) 1 
 

Infant Mortality Rate 0.6643  (0.7455) 0.6964  1 
 
My interpretation of this matrix is: 

 
• Per capita … -0.4191 tells us that as incomes rise the birth rate falls 
• Farmers produce more children 
• A rise in the birth rate comes with a rise in the infant mortality rate 
• Increase per capita incomes and people move away from the farms and the 

infant mortality rate falls 
• There is a high level of association between living on a farm and infant mortality 

 
Line graph with secondary axis 

 
The only other thing I did with this series was to  create a Line graph showing all for data series: 

 

I had to put the per capita income on the secondary vertical axis and I multiplied the proportion of 
the population of farms by 100 to make it visible on the graph: altenatively, put that series on a 

graph of its own! 
 

5 Other Analyses 

 
I have provided you with fully worked responses to the following data sets too so please work with 

them and let me kknow what you have done with them and if you have any questions let me know. 
 

Bus costs and revenues 

Hotel energy consumption 
Airline seat miles 
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Airline deparatures and distances flown 
Cruise ships: sizes and dates built 

Samsung TV prices 
 

 

 
 

Duncan Williamson 
21st April 2017 


