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1. Introduction


I’ve yet to meet a spreadsheet that didn’t have a story to tell. 


More often than not, they are bursting with those stories. 


Some have stories of success and (often more interestingly) failure. Others can hold a mirror up to ourselves, and tell stories about where we’ve been, and where we’re going; how we’ve changed, and how we’ve stayed the same. 


Some spreadsheets will shout stories of alarm, while others whisper about curiosities we might have otherwise missed. Some will tell stories about secrets. Some will tell stories about lies. 


The key to all these stories, as with all sources, is knowing what questions to ask.


This book is about those questions. 


In fact, it is full of those questions, in the language that spreadsheets understand. They include questions like:



  	How much has something changed?

  	Who or where experienced the most change? Who changed the least?

  	Which company or person got the most money? 

  	What is typical - and who stands out the most as being atypical?

  	How often does a name appear? Where?

  	Can you show me just the parts I’m interested in?

  	How much was spent in total on something? 

  	Have I got things right?

  	Where is information missing?

  	What is unusual in this data?

  	Where should I be looking?




Some techniques in this book are about helping the spreadsheet get into a position where it can answer questions it couldn’t answer before: breaking dates down into years or months, extracting regions or names, for example, or combining it with other sets of data.


If you are new to spreadsheets you can read the book in the order it’s written, with each chapter building on concepts and techniques introduced in the chapter before, plus a number of exercises and questions to give you spreadsheet experience alongside exercising your editorial muscles - the latter is just as important as the technical skills if you’re going to be telling stories. 


But the book is also written for those who already have spreadsheet experience: you can dip into chapters like a recipe book to find the chapter that tackles the question you want to ask. And once you’ve read it the first time, it’s designed to be used again and again that way.


For that reason, please don’t approach the book as something to be ‘memorised’ from beginning to end - it is better to remember what’s possible in general with spreadsheets, and play with the techniques that are useful to you. 


Then, when you need to do something particular, you will know you can find it in these pages.


The more often you use particular techniques, the more they will be retained in your memory, and the less you will need to refer to this book. 


Oh, and if you have a question which isn’t answered here, let me know and I’ll try to update the book.


Later I will tackle some useful tips and techniques when getting to know a spreadsheet. But first, let’s get stuck in with some basic calculations.



    Starter jargon: cells, sheets and workbooks


  I’ll be using a number of terms from the start which I should explain now:


  People often talk about ‘spreadsheets’ to mean one of two different things: either a document containing a number of different sheets of data, or just one of those sheets. 


  To avoid confusion I’m going to use the phrase workbook to refer to a spreadsheet document as a whole, and sheet or spreadsheet to refer to one of those individual sheets.


  I’ll also talk about cells - these are the individual boxes on a spreadsheet containing a piece of data.











2. Stories about change, stories in context: basic calculations
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At its most basic, a spreadsheet acts as a calculator. They can add, subtract, divide, and multiply, and through a combination of those can calculate averages, proportions, rates, and various other things which can provide an insight into the data.


Calculations in Excel are normally referred to as formulae, and every formula begins with an equals sign:



  =



This tells Excel that you are not directly entering information, but rather are expecting it to do some work.


After the equals sign comes the calculation. Try the following in any cell in an empty spreadsheet:



  =15+145



As soon as you press Enter, the calculation is performed and the cell shows the result (160 hopefully).


Most of the time, however, Excel is used to perform calculations on values that are in cells elsewhere in the spreadsheet.


Cell references


Every cell in a spreadsheet has its own reference, based on the row and column it is in. The very first cell, for example, is in column A and row 1, which makes it cell A1 (the letter can be found above at the top of the column; the row number can be found to the far left).


The cell next to that in column B is B1, (different column, same row); and the cell underneath A1 is A2 (same column, different row).


If in doubt, you can find out the cell reference (the location of the cell - in this case A1) by selecting it and looking along the bar just above your column letters.
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To the left of this bar is a box that shows you the cell reference, and after that is a longer box which shows what that cell has in it. That longer box is called the Formula bar.


Note that if the cell contains a formula, you will see the formula and not the results of the formula - which is what you see in the sheet itself.


These cell references make it possible to perform calculations on data in your sheet.


For example, try typing 15 in cell A1, and 145 in cell B1.


Now in cell C1, type the following:



  =A1+B1
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That formula adds whatever value is in A1, to whatever is in B1.


There are two advantages to this:



  	If the value in A1 changes, your formula automatically re-calculates. Try it and see (make sure you press Enter after changing the value).

  	If you have two or more columns of numbers and want to create a new column full of the same calculation for each row, it’s very easy to do so.




We’ll see the second in action in the next chapter.


Calculating a change


Before then, it’s worth exploring some commonly-used calculations you’ll need to tell stories from your data.


One of the most common of those stories is about change. Change is, almost by definition, newsworthy, and an integral part of storytelling. When things change, it makes the news.


But how big a change was it - and from what?


A calculation to find out how much something has changed is a straightforward subtraction:


What something is now MINUS what something was before.


For example: if this year there were 1000 assaults in Aberdeen, and last year there were 600, the calculation is:



  1000-600



The result of that is 400. In other words, assaults have gone up by 400.


Sometimes you will get a negative result, which means something has dropped.


Let’s change our example to show that: this time let’s say this year there were 1000 assaults in Aberdeen, and last year there were actually 1100. Now the calculation is:



  1000-1100



And the result is -100. In other words, assaults have gone down, by 100.


Unfortunately, when we look at change in terms of an absolute number: up by 400, or down by 100, that doesn’t tell us whether 400 or 100 is a lot, or not very much. And that’s when proportions come in handy.
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Calculating a proportion


An equally common calculation used in stories about numbers is what proportion one thing is of another. Here are just a few examples:



  	95% of Birmingham events budget spent on Conservative Party Conference

  	US spends 17.9% of its GDP on healthcare

  	The most successful UK universities get 11% of their alumni to donate money

  	Almost one in three criminals given treatment which involves speaking to their victims reoffend




Calculating a proportion is a simple division: dividing a part by the whole.


If the US spends $2.6 trillion on health, and its total GDP is $14.5 trillion, then to get the proportion above you divide 2,600,000,000,000 by 14,500,000,000,000.


The result is 0.179 (rounded down to three decimal places) - or 17.9%.


How is 0.179 the same as 17.9%? A useful approach is to think of it like this: 1 is the same as 100% - anything below 1 is a fraction of 1: 0.5 is half of 1; 0.25 is a quarter of 1; and so on.


0.5, then, can also be expressed as 50%, and 0.25 can be expressed as 25%.


To see those decimals as percentages we can do one of two things: either multiply them by 100 (0.5 x 100 = 50) to bring them to the other side of the decimal place, or simply change the formatting of the cell containing the result.


The latter is probably the better practice, as it retains the ‘true’ number and we can still perform calculations with it (100 times 50% is 50, for example, whereas 100 times 50 is 5000).


To do this, right click on the cell and select Format cells... - or use the keyboard shortcut CTRL+1. On the window that appears change the formatting to Percentage - you can also specify how detailed that percentage is.
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Ratios: calculating a proportion as ‘1 in 10’


One of the examples above doesn’t present the proportion as a percentage, but rather a ratio: 1 in 3. This is a particularly clear way of presenting a proportion: it’s much easier for readers to visualise the proportion ‘one in three’ than the rather abstract figure of ‘33%’ (which you can get if you divide one by three - 0.33, or 33%).


So how do you express a percentage as a ratio? The most straightforward way is to look at the clear markers along the way.


For example:



  	0.05 is one in twenty (5%)

  	0.10 is one in ten (10%)

  	0.20 is one in five (20%)

  	0.25 is one in four - or a quarter (25%)

  	0.33 is one in three (33%)

  	0.40 is two in every five (40%)

  	0.5 is one in two (50%)

  	0.6 is three in every five (60%)

  	0.66 is two in every three (66%)

  	0.75 is three-quarters, or three in every four (75%)

  	0.8 is four out of every five (80%)

  	0.9 is nine out of every ten (90%)

  	0.95 is nineteen out of every twenty (95%)




Whatever your figure is, look at the proportion closest to it, and use that as a basis with the qualifier ‘more than’ or ‘almost’.


For example:



  	0.06 is ‘over one in twenty’

  	0.09 is ‘almost one in ten’

  	0.23 is ‘more than one in five’

  	0.27 is ‘over a quarter’

  	0.36 is ‘more than one in three’

  	0.39 is ‘just under two in every five’

  	0.49 is ‘almost half’




…and so on.


You can also use multipliers of some of the proportions in the main list: 0.15, for example, is three times ‘one in twenty’ and so could be expressed as ‘three in every twenty’ and 0.3 is ‘six in every twenty’.


The more you do this, the more it becomes second nature. Until then, keep the list above as a useful reminder.


Combining both: calculating what proportion a change is
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So back to our change in assaults. Now we know how to calculate a proportion, we can calculate just how significant that rise of 400 assaults, or fall of 200, is.


The question is: what do we divide it by? The latest number, or the older one?


The answer lies in the way we would express it: ‘Assaults have risen’ or ‘assaults have fallen’. Implicit in that is this: ‘from what it used to be’.


So: you must divide your change by the original figure it has changed from


If assaults were 600 and have gone up to 1000, we need to work out how big a change that represents from the original figure of 600, i.e.



  =400/600



The result is 0.66 - 66% higher, or two-thirds higher, than its previous figure.


The fall of 100 means a calculation like this:



  =-100/1100



That’s -0.09, or a drop of 9% from its previous figure.


Now when it comes to increases you need to be very careful about your language. You might talk about something being 66% higher, but you can also talk about figures being 166% what they were (the 66% increase plus the original figure - 100%). Make sure you are clear yourself about what it is you are saying.


Beware also of confusing percent with percentage points: the latter is used more often in politics, where a party’s lead on a rival party might increase from 3% to 6% - that’s an increase of three percentage points but also a ‘doubling of their lead’. Try to avoid using “percentage points” outside of these very specific areas where usage has been better established, as they can cause confusion.


Another issue is whether you use the word ‘percent’ or the symbol ‘%’. If in doubt, check the style guides available online such as the APA grammar of percentage


To see this process in practice, look at just one story in The Washington Times, ‘Welfare spending jumps 32% during Obama’s presidency‘. The numbers behind the headline are given low down in the article:



  “Welfare spending as measured by obligations stood at $563 billion in fiscal year 2008, but reached $746 billion in fiscal year 2011, a jump of 32 percent.”




So, 746 minus 563 is 183. 183 divided by 563 (the starting figure) is 0.325 - or 32.5%.


Recap



  	Calculations are called formulae in Excel and other spreadsheet software

  	A formula begins with an equals operator like so: =


  	Formulae can work with numbers or strings (indicated by quotation marks), but are most likely to use cell references like A2 or B300.

  	To calculate how much something has changed, take what something is now minus what it was before.

  	To calculate what proportion the change represents, take that amount of change and divide it by the earlier figure (that it’s changed from).

  	Try to express proportions as a ratio such as ‘almost one in ten’ or ‘over a quarter’ - often this is easier for the reader to take in and understand than a dry, precise percentage - unless the precision is important.

  	Beware of confusing percent with percentage points - the latter is used much less and has a different meaning.





    Find the story: are there more drunk and disorderly arrests?
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  At this link you’ll find a simple spreadsheet showing the number of people arrested for being drunk and disorderly in every month for two years. Download it by selecting File > Download as > Microsoft Excel (xlsx) or Comma-separated values (CSV).
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  You want to know if arrests are going up or down. Here’s how:


  
    	Open the spreadsheet. Create a simple formula in D13, at the end of December’s figures, to calculate the change in arrests that month between 2011 and 2012

    	Did it go up or down? By how much?

    	Can you write a new calculation to work out how much that is as a percentage change? Remember that you’re looking at that change as a percentage of arrests in the first year.

    	Can you express that calculation as a proportion, e.g. ‘one in ten’ or ‘half of’? What proportion would it be?

    	Why might it be important to have arrest numbers for each month of the last two years, rather than just looking at how arrests have changed in the last two months?

    	What headline might you use for this story - and what terms might you avoid?

    	Apart from whether arrests have gone up or down between the two years, what other stories might we look for in this data?

    	We’ll cover how to repeat this calculation for all months in the next chapter, but see if you can copy the calculations for all the months.

  


  I’ll give the answers at the end of the next chapter.











3. How much did it cost? How many people were affected? The first function: adding a series of cells with SUM
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One of the most common stories you’ll want to tell with a spreadsheet is ‘How much did it cost?’ These are grand total stories, and involve one of the most basic calculations you will want to perform in your spreadsheet: adding up the values across a number of cells.


Now, you could do this with a very long formula like so:



  =A1+A2+A3+A4+A5



…And so on. But that would be laborious. It is for this reason that spreadsheets have what are called functions.


Functions are words that have special meanings in Excel and other spreadsheet software. They are a shortcut for a series of instructions.


The function for adding up a series of cells, for example, is called SUM. All you need to do to use SUM is tell it what cells you want to add up, in parentheses after the function.



    Functions in different languages


  Throughout this book I will be using the English language names for functions. However, if your spreadsheet software is not set up to use English then many functions will have different names. SUM, for example, is still SUM in Danish, but SOMMA in Italian and SUMA in Spanish and SOMA in Portuguese.


  Many translators of Excel functions are available, including Dolf Trieschnigg’s website, or you can search for ‘Excel function SUM in Russian’, replacing the function and language names with your own.




To add the values in cells A1 to A5 using that function, then, you might write the following:



  =SUM(A1:A5)



It is easiest to think of functions as being like recipes: instead of having to write out ‘add this and then add that and then add that’ you can simply say: ‘use the CAKE recipe with these ingredients’, or ‘use the PIE recipe with these ingredients’.


Once you know that you can start to guess which sets of common instructions are going to be recipes - functions - in your spreadsheet software. Here are just a few instructions which have their own one-word functions:



  	‘Add all these figures up’

  	‘Calculate an average for these figures’

  	‘Tell me if a cell contains an error’

  	‘Count how many numbers I have in this column’

  	‘Extract the month from this date’

  	‘Replace the full stops in this cell with commas’




There are dozens and dozens more, too.


Once you know this, you can start to search for useful functions whenever you come across a task or problem which you think others may have already solved, adding the word “function”. For example, you might search Google for ‘Excel function extract day from date’ or ‘Google spreadsheets function count blank cells’.



    Why functions and not buttons


  You can perform sums and other basic calculations using some of the buttons in Excel, but I’ll be focusing on functions in this book for a few reasons:


  
    	Firstly, typing functions is often quicker than using buttons. It’s especially quick when you want to combine results - for example using a sum as part of a bigger calculation. You also have more control over where the results go.

    	Secondly, the placements and availability of buttons varies widely between spreadsheet software, and between different versions of Excel, so it’s difficult to give a consistent guide to their use. Knowing functions means you can use the same techniques whatever version of spreadsheet software you end up on (although there are a few which are specific to Google spreadsheets or Excel - I’ll mention this at the time).

    	Finally, once you get beyond basic calculations there won’t always be buttons available to do what you need. You might as well start as you mean to go on…
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If functions are recipes, arguments are the ingredients


You can’t cook a recipe without ingredients, and so (just as with our SUM example) every function is followed by at least one ingredient, in parentheses. These are called arguments.


In our first example above, SUM was the function and A1:A5 was the argument.


Sometimes you will get an error message because you didn’t ‘supply the right arguments’. For example, you may have submitted too many or too few (or none at all). Normally the error message will give you clues, and even a link to more information. And of course you can search for more information on that error. But knowing the jargon helps.



    Argument or parameter?


  You may see the term parameter also used to refer to a function’s ingredients. This is the name for what type(s) of ingredients a function needs in general. So, for example, the SUM function has one parameter: a range of cells to add up. But the formula =SUM(A1:A5) supplied one argument: the specific range of cells A1 to A5.


  In other words, when you read about a function you will hear about the parameters it uses; but when you actually use them, you will be supplying your own specific arguments. The same jargon is used in programming (for example, advanced scraping or data visualisation), where functions are common, so if you understand this you’ll have a head start if you decide to try out programming.




Back to our formula, then. You’ll notice that we specify a range of cells using the colon symbol:



  =SUM(A1:A5)



So if we wanted to add all the cells from A1 to A500 we could adapt it like so:



  =SUM(A1:A500)



You can also select cells across more than one column. If we wanted to add all the cells from A1 in the top left of our range to B500 as the bottom right (last) cell we could select them with this range:



  =SUM(A1:B500)



Crucially, functions like SUM which work with numbers will ignore any words in the specified cell range. In other words, text does not cause it any problems.


For that reason, if all you want to do is add up all the numbers in a column you can often do so much more quickly by just using the column letters like so:



  =SUM(A:A)



This simply means: use the SUM function on all the numbers in column A.


The same principle applies to rows:



  =SUM(1:1)



Would mean add the values in all cells in row 1.



    Checks to make when specifying a column- or row-only range


  If you are going to specify a column or row range such as A:A or 1:1, check the following:


  
    	The heading is not numerical, e.g. years or dates. If they are, they will be included in the sum.

    	There is no grand total at the bottom of your column or the end of your row. This will also be included in the sum, giving you a total twice as large as it should be.

    	There are no further tables beneath the one you are working with (the formula would add all numbers in column A in that table too).

  


  You can check these issues quickly using the keyboard shortcuts explained in the chapter on getting to know the spreadsheet - CTRL or CMD and the cursor keys - to explore the edges of your table.




When there’s more than one ingredient: commas and semicolons


The SUM function is a simple recipe, and so only needs one ingredient. But other functions take more than one - as we’ll see in further chapters.


In these cases, each ingredient - argument - is separated by a comma (in English language versions of software) or semicolon (in Spanish, Portuguese, German and other language versions).


In fact, SUM is unusual in that it can take one or more than one argument: you can add more than one range of cells by simply adding a comma or semicolon between each one like so:



  =SUM(A1:A5,A7:A9)




  =SUM(A1:A5;A7:A9)



This adds together the values in cells A1 to A5, and from A7 to A9.


But before we come on to other functions with multiple ingredients, there are some other simple ones to explore.



    For the rest of this book I’ll be using commas, but remember to use semicolons instead if your software uses those.




Recap



  	
Functions are words that have special meanings in Excel and other spreadsheet software: a shortcut for a series of instructions.

  	Functions are always followed by parentheses containing the ingredients it needs. These are called arguments (specifically) or parameters (in general).

  	If a function uses more than one parameter, each one is separated by a comma or semi-colon, depending on the language of the software you’re using.

  	You can search for useful functions whenever you come across a task or problem which you think the designers of the spreadsheet software may have already solved, adding the word “function”.

  	Specify a range of cells by putting a colon between the first and last cell in that range, e.g. A2:A300.

  	You can more quickly select a whole column or row by only using the letter or number of that column or row, e.g. A:A or 1:1






    Find the story: drunk and disorderly arrest totals


  To finish with our drunk and disorderly arrests data, type a calculation using the SUM function that works out the totals for each year.


  
    	What formula will add up all the numbers for 2011, and what formula will do the same for 2012? (You can always copy the calculation into a cell to the right and it will apply relevant cells for the next year)

    	Why might using a column range like B:B not be a good idea in this case?

    	What formula would calculate the change from 2011 to 2012?

    	Based on the result of that, what formula would calculate that change as a percentage?

    	What simple stories might you tell about these totals?

    	What other data could you look for to make a stronger story?

  


  The answers will be at the end of the next chapter.
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