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INTRODUCTION



The most powerful question


There’s no getting away from statistics, however hard you try. Open a newspaper and see how long it takes you to find the first item based on numbers. It might be a poll about what people think of the US president or the latest figures showing what has happened to wages. Perhaps the country is experiencing record temperatures or the head of the NHS is arguing that the organisation needs more money. We use them every day.


It’s not just in the news either. The company you work for may be revealing its gender pay gap or your child’s school could be contacting you about its funding for the year. Your friends could be arguing about who is the greatest English batsman of all time or whether they should buy a petrol or diesel car. Perhaps you are trying to choose between different loans or just deciding whether to take an umbrella out with you today.


There are numbers everywhere you look and not all of them should be believed. That figure you have just seen on social media is very enticing – it feels like a proper fact and it supports your case in an argument you’ve been having with your friends. You’ve seen a claim that pay growth is at its worst level since the Napoleonic wars – is that true, and is it a fair comparison? Before you share a statistic, you really need to challenge it and look a bit further into where it comes from.


Unfortunately, lots of people do not have the confidence to challenge the numbers they read. Do you? Journalists, even some very good ones, get nervous around statistics and will not investigate them the way they would any other sort of evidence. Politicians, academics, people from all walks of life aren’t comfortable with interpreting and understanding the way numbers are presented to them. You find researchers at their wits’ end trying to prepare briefings for ministers or presenters to get statistical arguments across in a way that will be absorbed. We can be very critical when presented with an argument, but people who confidently question what they hear on the radio, or read in a newspaper, will happily accept the figures in a news story without challenging them, and move on. Normally cynical people will read the results of a survey and click the share button without a second thought about whether it is robust.


This is partly because it is considered acceptable to be hopeless with numbers in a way that it isn’t with words. I have lost count of the number of times colleagues and friends have told me they can’t cope with figures, but I very rarely hear anybody admit to being unable to spell or construct a sentence. We classify certain jobs as ones for the numerate (accountants, rocket scientists, actuaries) and decide that people in other jobs do not need to be able to cope with numbers at all.


In my experience, the mistakes made with numbers are usually made not in the numbers themselves but in the words used to describe them. And that’s good news for you, because it means it’s much easier to correct yourself – people tend to be much more comfortable with words than they are with numbers.


But a lack of confidence with numbers is a problem because there are many questionable ones out there and it’s easy to be misled. Some of them are deliberately there to mislead you and artificially strengthen an argument; some of them are misleading by accident, because the person presenting them did not have the confidence or knowledge to check; and some are just thrown in to make a story sound more authoritative.


Without an understanding of data it’s very hard to follow what’s going on in your country. If you don’t have at least a rough idea of what the population is or how many people are unemployed or how many people migrate to or leave the country each year, lots of political arguments become meaningless. If you have ever watched Prime Minister’s Questions and wondered why the prime minister is claiming that crime is falling while the leader of the opposition claims that crime is rising, you’ll be completely bemused unless you know that there are two completely different sets of crime statistics, one based on a survey and one based on crimes recorded by the police. When the leader of the opposition says that a public service is desperately short of cash and the prime minister says it is receiving record funding, you need to know that record funding is the norm, otherwise services struggle to cope with a growing population and inflation.


Statistics don’t need to be scary. If you can add, subtract, multiply and divide then you already have most of the tools you need to challenge the numbers all around you. And in this book you’ll find the other tools you need to deal with the things you hear that set off alarm bells in your head.


Take, for example, a 2018 report about plastic consumption in the UK. Following lots of justified concern about plastic waste, sparked by David Attenborough’s Blue Planet II towards the end of 2017, the government launched a consultation about whether it should ban single-use plastic straws. There was research that demonstrated that we use 42 billion single-use plastic straws per year in the UK. There was all sorts of interesting background material about market research and dividing EU figures by levels of economic output for each country; the statistics would take ages to reproduce if you wanted to check them and it would be a pretty daunting thing to do. Still, we know that loads of straws get used in the UK, and this is certainly a big number, so why not just share it?


Here’s why: if you just divide the number of straws by the population of the UK (just over 65 million) it turns out the report is suggesting that people in the UK consume an average of about 650 plastic straws each per year – that’s almost two a day. My children were pretty enthusiastic consumers of plastic straws before we invested in a set of reusable silicone ones, but even they would have struggled to get through 650 each a year. That’s not to say that the policy was wrong or we shouldn’t be concerned about single-use plastics. The questionable stats were a distraction from the environmental message.


Without trying to dismantle the methodology behind the claim we have come to a pretty robust conclusion about whether we should believe it. And that is what this book is about.


This book will teach you in ten chapters how to get to the simple questions such as how many straws is it per person, which will allow you to challenge figures painlessly. The key to it is that before tackling data there is one question we should ask every time we are suspicious about the numbers. This is the greatest gift that I am giving to every reader of this book, even those who are just skimming through the introduction while standing around in a bookshop: it’s the most powerful question in journalism.


It’s not a question that you ask politicians or chief executives such as ‘Are you going to resign?’ That’s sometimes a good question, but it’s not as powerful as this question that you should ask yourself every time you watch, hear or read a news story.


So here it is – fanfare please.


Is this reasonably likely to be true?


This was a question I was taught by my father – a scientist – to use when checking my homework. You don’t need to go back and carry out the calculation again. It’s enough to look at the original question and estimate approximately what you think the answer should be so you can see if your own solution looks to be in the right ballpark.


This is the great insight when you’re trying to challenge numbers. Many people are scared of numbers because they think it’s their job to be right to three decimal places. Unless you’re the person doing the original research and coming up with the figures, that’s not true. When you’re trying to decide whether to believe something or look into it further, you need to know that it’s approximately in the right area.


What makes the most powerful question so useful is that the sort of figures you can use to work out if something is reasonably likely to be true do not have to be anything like as copper-bottomed as the numbers you would have to use if you were doing the research yourself. You can use any old thing you find on the internet, you can use stuff that folk have told you in the pub or vague ideas you have in your head. The idea is just to find out whether a figure seems suspicious and whether you should be looking further into it or seeking help from an expert.


Take the notorious Daily Telegraph headline in June 2010: ‘Public pensions cost you £4,000 a year’. The story was that the cost of paying public sector pensions was going to rise over the next five years to £4000 a year per household in the UK.


How would you set about finding out whether that was reasonably likely to be true? If you wanted to find out whether it was precisely true then you would have to find out the total cost of public sector pensions and divide it by the number of households, but if you know both of those figures off the top of your head then you probably don’t need to be reading this book.


A better approach would be to think about what would be a reasonable estimate of how much the average household earns in a year. You could even think about what your own household earns, unless you consider yourself to be fabulously rich or unrepresentatively poor.


There are various figures used for this but if you’re using anything around about £27,000 then you’re on the right track.


Now consider how much tax you are paying on that. You could work that out precisely, but on this sort of income, taking into account the amount you’re allowed to earn without paying tax, income tax and national insurance together will come to around about 20 per cent. But it doesn’t matter if you have guessed a bit more than that or a bit less. The point is that the figure you end up with is not going to be dramatically more than £4000 in tax. So if that much from each household is to be spent on public sector pensions, you need to ask who is going to pay for the NHS or schools or any of the other services that the government needs to fund.


The clear conclusion is that this figure is not reasonably likely to be true. And indeed, later in the day the Telegraph change the headline on its website to ‘Public pensions to cost you £400 a year’.


With only a little bit of elementary maths – dividing stuff by other stuff and using percentages – you can easily work out if something is close to accurate.


There will be hardly any sums to do and no unreasonably tricky mathematical concepts. As long as you hear the alarm bells at the right time you can treat stories with due suspicion, and go and seek expert help if necessary. No longer will you need to be scared by stories about the growing risk of things or threats that will bankrupt the economy. Armed with the most powerful question, you will be free to go about your life without being misled by dubious statistics and bogus claims.


I stepped out of the front door the other morning and it was raining. I was about to pop back inside and put on a raincoat but then I looked at the weather app on my phone and it said there was a 0 per cent chance of rain. So I walked through the park in the rain and got wet. If only I had had the confidence to ask the most powerful question, I could have stayed dry.


It’s not just about avoiding being misled or getting wet. You will also find joy in having the confidence to challenge statistics from colleagues and friends. In a competitive job market, if you’re the one who questions whether the figures in a report sound likely, you will be on the way to the top. I describe myself as being a numerical pedant – now you can be the numerical pedant in your crowd. It’s great fun and very satisfying.


I too find myself trying to cope in groups with massively more numerical expertise than I have. When I was the BBC’s head of statistics I was invited to a one-day conference in Oxford to discuss whether there should be a global statistics authority. When I arrived there were 20 people around the table and it turned out I was the only one who wasn’t the head of a national statistics office or didn’t have a professorship, a knighthood or a Nobel Prize. I was probably just there to make up the numbers, although that is generally frowned upon in such circles. When it was time to go round the table for everyone to introduce themselves I noticed that the more important a person was, the fewer words they needed to use. Everybody there knew who ‘Joe from Columbia’ was (it was Joseph Stiglitz, the Nobel Prize-winning economist). I introduced myself as ‘Anthony from the BBC’ and added ‘I’m here representing all the users.’


I’ve written this book for all the users as well, especially the involuntary ones. We are all users of statistics whether we like it or not, and everyone needs the confidence to challenge the numbers they hear. I am here to tell you that you already have most of the skills you need to question the numbers you see every day.





CHAPTER 1



Surveys


Guilty until proven innocent


You will never open a newspaper without finding at least one story based on a survey. I never open my email without finding one. They claim to tell me what UK workers think, or what business leaders think, or which animals are most popular in particular countries. Let me say up front: I believe that surveys must be considered guilty until proven innocent because some of the most dubious statistics you will ever see come from them. But there is a huge range of credibility for surveys. Some of them are unbelievably spurious, based on about seven people’s views of a subject they are unlikely to be honest about. Others are the best-available figures, providing insight into difficult subjects.


One of the highest-profile official statistics in the UK is the monthly unemployment figures and they’re based on a huge survey. The Bureau of Labor Statistics in the USA conducts an even bigger survey. It’s important to be able to spot which surveys you can believe and which you should reject. Whether people believe huge, sweeping statements about what the population thinks really matters.


My favourite dubious survey of all time started with the claim that ‘a Saturday night in costs hosts up to £118.29 on average’. Notice how the writer has combined ‘up to’ with ‘on average’ to give a completely meaningless figure. Also notice the oddly specific figure, which I assure you is not justified by what is to come.


The figure is based on the idea that people (mainly women apparently) are inviting four guests over to watch Strictly Come Dancing or The X Factor and buying refreshments for them. The spending per person is £11.24 on alcohol, £10.92 on takeaways, £6.23 on snacks (that’s a lot of chips and dips) and £6.32 on soft drinks. That spending on soft drinks looks particularly high – I reckon you should be able to get about eight litres of fizzy drinks for that, enough to quench even the strongest thirst, especially when you have already consumed at least eight cans of beer or a bottle or two of wine. But it’s the cost of a takeaway that I love the most because the press release includes the methodology behind this one. It’s based on ‘desk research’ that has involved finding out how much set menus for four cost at Chinese restaurants in Cardiff, London and Manchester, and Indian restaurants in Fife, Nottingham and Bournemouth.


But I’ve saved the best aspect of the research until last, which is that their survey has established that 55 per cent of women bought a new outfit to wear in front of the television, ‘inspired by the glamorous judges on X Factor and outlandish outfits on Strictly – spending up to £100’. It’s a triumphantly terrible piece of work.


Later in the chapter, I’m going to take you through some more of my favourite dubious surveys and in the next chapter I’m going to look at opinion polls around elections. First, I’m going to run through how you can tell when surveys aren’t as robust as they might be.


Imagine you’re trying to find out what people in your country think about cats. How would you go about finding out? The most accurate way would be to ask everybody in the country what they thought about cats. You need to get your questions about cats to millions of people and make sure they answer. That’s how censuses work. Every ten years a questionnaire gets sent out to every household and they are legally required to complete it. So you could put a question about cats on the census. The trouble is, the census is an expensive project and it takes ages, so you won’t get to find out what people think of cats for years. And you need to know this week, for some urgent, cat-related reason.


That’s why people conduct surveys. The idea is that if you can get a smaller group that has the same features as the whole population, you can just ask the smaller group and then say that’s what everyone in the country thinks. Doing that properly is jolly difficult, but people try to do it all the time. If you see the results of a survey and are worried you are being misled, there are five questions to ask:


• Where has the survey come from?


• What questions does the survey ask?


• How many people were asked?


• Were they the right people to ask?


• Is the organisation making reasonable claims based on the results?


Where has the survey come from?


There are two parts to this question: who conducted the research and who paid them to do it?


The answers to these questions should not disqualify the survey immediately, but they will put you on your guard and make you look more carefully at the answers to the other questions. It helps if the organisation conducting the survey is a member of a body such as the British Polling Council because it means that the way it conducted the research should be easier to find, but it does not mean the research is necessarily reliable. Also, there are large research organisations that do some sensible work that are not members of such a body so it’s not a definitive guide, but it is a useful shortcut.


You should be more suspicious if the organisation that has paid for the research has an obvious interest in the outcome, so if the report saying that everyone loves cats comes from a manufacturer of kitty litter then it should put you on your guard, but it doesn’t necessarily mean that the conclusions are nonsense.


I received a press release saying that 30 per cent of people would consider taking a holiday at a site affected by radiation. It was sent by a company that makes equipment that protects you from radiation. The figure might still have been true, and it may indeed be the case that holidays in Chernobyl are flying off the shelves. On the other hand, there were no details given of how they reached that figure of 30 per cent or indeed who had conducted the research. Do you want the news you hear to be influenced by this company? This is really one to avoid.


Another important thing to be aware of is that the organisation that conducted the research may just be using data from its own customers. So, for example, a health insurance company may be using the answers it has been given by its members when they sign up. This is a problem because it is extremely unlikely that they will be representative of the whole of the country – they’re likely to be unrepresentatively wealthy for starters. I’ll return to this when I talk about which people are asked later in the chapter, but beware research coming from organisations with access to lots of their own data.


What questions does the survey ask?


See if you can find what questions were being asked in the survey – if it’s a reputable pollster they should be easy to find. If someone stopped you in the street and asked you those questions, would you be sure what they meant or are they ambiguous? Do you feel they might be trying to point you towards a particular answer? If you were asked, ‘Do you just adore lovely, fluffy, beautiful, cute little kittens?’ you might be more likely to respond with positive feline sentiments than if you were just asked, ‘What do you think about cats?’


There was a scene in the classic BBC sitcom Yes, Prime Minister when the wizened permanent secretary Sir Humphrey asked young, inexperienced assistant Bernard a series of questions about whether he felt young people needed discipline and direction in their lives, leading up to the question of whether national service should be reintroduced. He then asked a series of questions about whether young people should be forced to take up arms against their will or given weapons and taught how to kill, leading up to the same question about conscription. It meant that Bernard agreed both that national service should and shouldn’t be reintroduced, which Sir Humphrey described as ‘the perfect balanced sample’.


Bernard was led by the earlier questions towards giving opposite answers to the final question. It’s usually pretty obvious if a pollster is trying to lead respondents in a particular direction when you look at the questions asked.


Here’s a real-life example: before the publication in 2012 of the Leveson Inquiry report into press standards in the UK, the polling organisation YouGov was commissioned to conduct different surveys by the Sun and the Media Standards Trust (MST). In the MST survey, 79 per cent of respondents agreed that ‘there should be an independent body established by law, which deals with complaints and decides what sanctions there should be if journalists break agreed codes of conduct’. That seems to be at odds with the survey conducted on behalf of the Sun, in which only 24 per cent of respondents thought that the best way to regulate the press would be through ‘a regulatory body set up through law by Parliament, with rules agreed by MPs’. This was the same polling organisation conducting surveys for different customers and getting fundamentally different answers to the same question. Except it wasn’t quite the same question. YouGov’s Peter Kellner explained that the difference lay in the way the question was framed, in particular the fact that the first question asked about an independent body established by law, while the second said it would be set up through law by Parliament, with rules agreed by MPs. While these two proposals are fundamentally the same thing, it turns out we don’t like to think of MPs being involved with press regulation, so when they were mentioned it made respondents uneasy.


Another example is a survey that asked whether people were saving money in a pension to help pay for social care in retirement. Imagine how you would answer that question. You may be saving money in a pension, but might not have been thinking about social care when you started saving. Some people would have said ‘yes’ because they were saving, and so that money could help to fund their social care if they needed it. Others would say ‘no’ because they were not specifically saving to fund their social care. The question was not clear enough, so the results of the survey were completely unreliable.


Polling guru David Cowling sent me another example from the height of the financial crisis in October 2008, when the pollsters ComRes conducted two surveys of about 1000 people, asking what they thought about bailouts. One for the Independent on Sunday asked: ‘Is it right that taxpayers’ money should be used to bail out the banks?’: 37 per cent said yes, 58 per cent said no and 5 per cent didn’t know. In a survey the same month for the BBC’s Daily Politics, the same pollsters asked whether people agreed with the statement: ‘I support the government using taxpayers’ money to stabilise the financial system’: 50 per cent did, 41 per cent didn’t and 9 per cent didn’t know. Two polls in the same month conducted by the same organisation received very different answers to the same question. Presumably the difference was because one of them mentioned bailing out banks, which people were generally unenthusiastic about, while the other talked about stabilising the financial system, which respondents thought was a good idea.


You should also consider whether you think people are likely to answer the questions honestly. I was sent a survey of whether people smacked their children. I was assured that it was anonymised, but given that it is socially unacceptable to smack children, it means people are very unlikely to admit to it, even in an anonymous poll. Separately, I saw a survey of 16- to 18-year-olds, most of whom claimed that getting good qualifications was their top priority, they weren’t very interested in sex and what they really liked was spending time with their families. I wonder if they thought they might be overheard by their parents.


The same problem with the likelihood of getting accurate responses is true when you conduct a survey of whether people have broken the law – the results will be unreliable.


How many people were asked?


If you’re going to say something about a large number of people, it’s no good just asking one or two of them. You would be amazed at the amount of press releases I see in which they have asked a few hundred people and are trying to use that to make claims about a whole country. Kellogg’s based the claim that its new recipe for Coco Pops was loved by kids on asking 100 of them. And the claim that it was approved of by mums was based on asking 200 of them. The general rule is: if you’re trying to say something about a population of 20,000 people or more, you need to have responses from at least 1000. Some of the smallest sample sizes you will see are on adverts for cosmetics, in which, for example, a company may say that 80 per cent of women agree that a particular lip gloss makes their lips look visibly plumper, and it’s based on asking 43 women. I’m assured by the Advertising Standards Authority (ASA) that if the claim was about something more important such as whether a particular product will stop your baby having tummy ache, it would take more notice and demand proper evidence. The ASA doesn’t care as much about how visibly plump your lips are. It’s possible that a company could get away with making claims about lip plumpness without asking any women at all.


If you’re trying to say something about a population smaller than 20,000, getting a representative sample becomes more difficult. If you want to know whether professional football managers like cats, for example, you would really have to ask all of them. That’s because there are so few professional managers that the margin of error if you just asked a few of them would be enormous. Consider an extreme example – you are the conductor of a choir with ten members and you want to decide what combination of show tunes and Christmas carols to perform at your next concert. If you’re going to base it on which is preferred by members of the choir, you couldn’t get a reliable estimate of that by asking just half of your singers because there’s no reason to believe that half would be representative – it may be that the other five would completely disagree. The only solution would be to ask everyone.


But there’s another way round the problem of saying something about a small population. Everyone understands that it’s difficult to get answers from all professional football managers, so they’re not going to think any less of you if you have only got answers from half of them. ‘We spoke to half of all professional football managers and found that most of them think cats are great,’ is a perfectly reasonable, if slightly random, newsline. What you can’t do with that data is claim that the majority of football managers think cats are great.


I used to get sent a regular survey of what chief financial officers (CFOs) from UK companies think. The company that calculated it spoke to about 100 CFOs every three months and sent out the results. That’s fine – CFOs are not particularly easy people to survey, so if they had started with ‘a survey of about 100 CFOs has found . . .’ people would have understood what they were getting and that it might not be strictly representative. But, in fact, they always sent round press releases claiming to show what UK CFOs think as a whole. Talking to 100 of them isn’t good enough to do that, even if you have the CFOs of a number of major companies, when there are many thousands of companies in the UK that could have a CFO. Compare that with the Ifo survey of business confidence in Germany, which hears from 7000 companies a month. Or the Tankan survey in Japan, which speaks to more than 10,000 companies a month.
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