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Lecture 4 : Pseudoscience

Hello again, and welcome to the fourth lecture in my series on “Understanding Science”. This time I’ll be talking about the topic of Pseudoscience. How can we tell the difference between real science and fake science, and what can we do about it.
As ever, this lecture will build on ideas that I covered in the previous three lectures in this series, so I advise you to take a look at my video list and watch the three earlier lectures first.
Right, let’s get started.
What is Pseudoscience?
I remember for a large part of my life – including my adult life – that I didn’t really know what pseudoscience meant. I thought I did, of course, but I was wrong.  In many ways it’s a poor term, because many people will look at it and presume that it means something like “proto-science” or “speculative science”, rather than what it really means – that is, “something that looks like science, and pretends to be science, but which is, in fact, unscientific.”
This is a really important distinction. Let’s look at this confusion and see what the difference looks like.
Proto-science is the way we might describe science in its early stages. For example, the science of relativity was a proto-science until some of the observational data came in confirming it. Often, proto-sciences have plausible theory associated with them, and might also have some preliminary observations, but nothing really conclusive.
Speculative science is a slightly different category, covering those aspects of scientific theories that are still a long way off. So, for example, whenever we talk about the plausibility of science-fiction-like topics we are speculating on science that really is not feasible for us to investigate at this moment in time. For example, how we might in the future create teleportation devices or build intelligent androids that are indistinguishable from human beings.
Pseudoscience is very different. It consists of claims that are not speculative or preliminary, but which are usually downright false. However, they are cloaked in a number of deceptive tricks in order to make them appear plausible, or even well-supported.  Pseudoscience is not always deliberately malicious, though it often is. But sometimes, people can just convince themselves of something that is demonstrably false or nonsensical on scientific terms, and then go out attempting to justify their belief and come up with superficially plausible explanations, but these always fall apart under scrutiny.
In the occasions when it is a deliberate act of deception, pseudoscientific theories can be used to con the gullible, the vulnerable and the scientifically illiterate out of their money. And it happens all the time, from miracle health cures to magic bracelets, magnetic clamps for wine bottles, fad diets and, of course, anything ever said by Deepak Chopra.
In all of these situations, pseudoscience usually relies on the following tricks.
Firstly, it uses scientific language in order to fool the target into thinking that the idea has legitimacy.  Secondly, it makes appeals to authority to attempt to show that the idea has support with people you trust. Thirdly, arguments are often made very forcefully, playing on your insecurities and self-doubt which, in comparison with the overwhelming confidence of the pseudoscientists, often seems inadequate, sowing doubt on your own convictions. Fourthly, pseudoscience appeals to human intuition – the least reliable source of information we have, but which seems to us to be the most reliable. And finally, the popular media hardly helps, with the excitement with which they announce pseudoscientific claims rarely matched by the timid, barely noticeable retractions that they make when those claims are refuted.
These psychological tricks mostly rely on deeply-rooted cognitive biases and heuristics that the pseudoscientist uses to manipulate your opinion of their product, either consciously or unconsciously. But fortunately, these tricks are easy to learn, to spot and to avoid. One of the best things to learn about science is that it’s possible to inoculate your brain against being conned by pseudoscientists with just a bit of knowledge.
So let’s look at these tricks in turn.
Scientific Language
Unfortunately, scientific literacy is very low across the world, especially in the US and Western Europe. And, in defence of the public, science is really hard and it takes a long time to get to a level of expertise with it. So a few intelligent-sounding words can easily trick people into assuming that the pseudoscientist really knows what he’s talking about.
The human brain is an incredibly efficient device, and one of the things it does to be as productive as possible without wasting time and energy, is to take shortcuts. Cognitive psychologists call these ‘heuristics’. That is to say, the brain has a set of simple rules that are usually correct that it can rely on to make quick decisions when it doesn’t have the time, energy or knowledge to think through things carefully.
But because these are quick approximations, they’re not always accurate. They’re just accurate enough to be useful most of the time. And that means that people can discover, either deliberately or by accident, when these heuristics break down and can tailor their sales pitch to coincide with these exact weaknesses.
For example, with vision, the brain makes a lot of assumptions. You’ll know most of these already. Things that are far away appear small, and things nearby appear large, so we can use size as a proxy for distance. Parallel lines appear to come together in the distance despite the fact that we know they’re still the same distance apart. Light reflecting off a curved surface causes a gradient of colour from dark to light, so often when we see a gradient of colour we think we’re seeing a curved surface. And so on.  I’m sure you’ve all seen the optical illusions that demonstrate these effects by taking advantage of one of these visual heuristics.
So what we’re really talking about in this lecture is, if you like, mental illusions – the exact analogue of optical illusions, but affecting the way we perceive arguments and evidence, instead of just our visual perception.
The relevant heuristic for this slide is simple: Science, as I’ve already said (and I’m sure I don’t really need to tell you) is complex. Scientific ideas often take a great deal of time and study to master, and most people don’t have the time or inclination to do so. So they use the simple heuristic to identify science: science is complex, so if we hear something that’s complex, we should assume it’s science. And, of course, that’s often true, but it’s also often false and it’s very easy to take advantage of people that way.
Great examples of this particular trick being used tend to crop up in alternative healing methodologies, especially those deriving from oriental teachings, which often emphasise “energy fields” and “auras” or perhaps even quantum interconnectedness in order to justify their nonsense claims.  For example, the well-known Power Balance bracelet scam. This company takes bracelets that can be manufactured for a few cents each in bulk, claims that they enhance your physical performance, and then sells them for nearly thirty dollars each to gullible athletes. They say that the power balance bracelets consist of “performance technology that uses holograms embedded with frequencies that react positively with your body’s natural energy field”. This might sound impressive to anyone who knows literally no physics, but it doesn’t take very much understanding of the Universe to realise that this is just meaningless mumbo-jumbo. The body doesn’t have an energy field – at least not in the way they are claiming, I have no idea what it means to be “embedded with frequencies”, and the bracelet itself is little more than just a bit of rubber and a hologram. They were forced to admit it was just a scam in Australia, but unfortunately they are still peddling their extremely profitable nonsense in the rest of the world.
It’s surprisingly easy to make up scientific-sounding language that gives the impression that a certain process has been rigorously tested and proven by the scientific community, but of course we know that the only reliable and rigorous process that human beings have for investigating claims about real-world effects is the scientific method. And when the scientific method is applied to these pseudoscientific claims, they tend to dissolve away into meaningless nonsense.
Appeal to Authority
The second characteristic of a pseudoscience that you should recognise is the appeal to authority. This is yet another heuristic that the human mind uses in order to simplify its job, but it leaves us vulnerable to a different type of attack. In this case, instead of using scientific-sounding language, they use people whom we trust in order to convey the message. And those people could be famous scientists, television personalities, entertainers, authors, or just well-renowned leaders of related (or sometimes unrelated) fields of study.
It’s worth repeating something that I mentioned in an earlier lecture, and that is that science is not a democracy, and it is not a hierarchy either. Scientific truth does not hinge on how many people claim that a certain point of view is correct. It doesn’t matter whether top professors claim one point and a ten year old child is the only person opposing them. What matters is whether the facts lie on one side or the other.  Of course, all else being equal, it makes sense to go with the explanation that has the most backers, and to prefer the opinion of a well-respected professor over an under-educated child. But that’s just another heuristic, of course, and as we’ve seen, heuristics can go wrong. When you use a short-cut to get to the truth, malicious people can use that weakness to manipulate you to do what they want.
Power balance bracelets do this again, with their endorsements from famous sports personalities. After all, the implication goes, sports personalities won’t lie for money, and they must really know what’s going on with their bodies. Surely a professional basketball player isn’t susceptible to the same cognitive biases as the rest of us? Well yes, yes he is. Possibly more so, because there’s nothing like success and a huge pile of cash to make you feel way more confident in your own mind and your own abilities than you have any right to be.
But there are far more serious examples of this in the medical arena for example. The exasperating and puzzlingly long-lived anti-vaccine movement is a prominent example. The suggestion that vaccines cause some childhood diseases has been thoroughly refuted now many times, not just experimentally, but also theoretically and statistically based on the complete lack of correlation between those disease rates and vaccination rates, or even the contents of vaccines. And the link between vaccination and children not dying of hideous preventable diseases is also extremely well-established.
However, despite the fact that they are provably wrong, the anti-vaccine protesters are still going strong, at least partly because their movement is supported by a few well-respected celebrities, and at least one doctor – Andrew Wakefield  - who, since his now discredited and fraudulent study that pretended to show a link between the Measles-Mumps-Rubella jab and autism, he seems to have taken to the United States to make money from the lecture circuit instead. And, after all, if a doctor says it’s true then it must be true, right?
There are other examples, of course. The vaccine issue is one of those when we have to look at the weight of evidence, and we can also look at the balance of numbers on the pseudoscientific side of the debate and those on the side of actual evidence-based science. Because pretty much every respectable doctor on the planet accepts that vaccines are safe and vital, that doesn’t make it true. However, it’s certainly an extremely strong indicator. And as I said above, in the absence of evidence to the contrary (and, in fact, in the presence of abundant evidence confirming the majority view, as it happens) the only rational course of action is to side with the accepted science.
What else can we learn here? Well the most obvious thing to learn is that experts can be wrong. Just because someone is a professor that doesn’t mean that they’re correct. It doesn’t mean that they’re wrong. In fact, it doesn’t mean much at all – it’s always wise to examine claims on their own merits rather than on the basis of the person who told you the claim. Having said that, if certain people can demonstrate their expertise in a subject and their dedication to evidence-based decision making then I would be very inclined to take much more at face value from such a person than from any stranger picked at random.
A second important point is that evidence doesn’t necessarily transfer between disciplines – but confidence often does. So several extremely well-regarded scientists in one discipline have, over history, let their abilities make them over confident, and have attempted to move over to other (often unrelated) disciplines without the humility that their lack of experience should have given them. A good example of this is the letter written in March 2012 by 49 former NASA employees, requesting that the organisation stopped publishing claims aligned with the scientific consensus regarding global warming. Unfortunately, as none of the 49 signatories was a climate scientist, the letter was riddled with serious errors and misunderstandings making their conclusions embarrassingly wrong.
Finally, it will come as no surprise to you to learn that even the most secure of theories have dissenters. No matter how certain something is, you will always be able to find people – often with PhDs – who say that it’s wrong. You need look no further than young Earth creationism – a movement arguing that the entire Earth is only 6,000 years old; or perhaps the small but intense number of “relativity deniers”. And, after all, there is still a “flat Earth society”… I think that probably makes the argument better than I ever could.
Forceful Arguments
One other weapon that the pseudoscientist invariably deploys into any debate is an unswerving and undeserved confidence in his or her own claims. This is a difficult one to combat, because confidence is, of course, correlated with people being right too. But I think the best thing to say about this particular point is that the very top scientists, if you listen to them speak, very rarely give the impression that they are absolutely convinced that their theories are correct. Yet the pseudoscientist uses totally different language.  The scientist says “our studies are consistent with the hypothesis that these pills may have some beneficial effect on energy levels”, but the pseudoscientist will often say “these extraordinary pills will powerfully boost your energy levels”. The difference is obvious between the scientists who usually restrains themselves with language reflecting the open possibility that their finding may yet be overturned, compared with the pseudoscientist who displays way more confidence, and usually certainty, in their beliefs which is completely unjustified by the evidence that they are able to muster.
The worst thing about this particular tactic is that it’s so difficult to spot, because often a pseudoscientist can slip an extremely dubious or downright false assertion into their language without sounding like they are making a claim at all.  So, for example, they might say “this herb has been used for centuries to combat disease.” And that gives the impression that, of course, the herb actually does combat the disease for which it’s used. But, of course, the fact that something has been used for centuries to combat disease should give us no more confidence than the fact that bloodletting and leeches have been used for similar ends. Or that human sacrifices have been used for millennia to combat drought.
The pseudoscientific literature is, of course, littered with examples of overconfident language. Look up “crystal healing” in Google, and you’ll find pages saying “How does crystal healing work?” which of course cleverly hides into the question the assumption that it does actually work. And once you accept the question, your mind subconsciously accepts the hidden assumptions within it, too. From the same site, you’ll be pleased to know that “a tension headache can be relieved by placing amethyst, amber or turquoise on or around the head”, and “[a] common cause of headaches is an imbalance between head energy and the solar plexus chakra”.  (Source = http://www.crystalwellbeing.co.uk/introcrystalhealing.php, 10/Sep/2012). Again, here’s some overconfident language saying things that are either false or nonsensical as if they’re unquestionably true.
Scientists talk in a very different manner to pseudoscientists. That’s not to say that scientists are never confident about anything – there are some things that we have every right to be confident about, such as the scientific Theories that build up the edifice of scientific knowledge. We can be justifiably confident in them because they have been repeatedly tested and supported by centuries (in some cases) of evidence. What I’m talking about here is really claims that are at best tentative, and at worst speculative or complete guesswork. The Scientific Method, as I explained in an earlier lecture, is all about positioning theories along the scale of certainty between certainly false and certainly true. In practice, science rarely reaches either extreme. Anyone who puts forward a claim that seems to go against the established findings, and insists that it is already at one of those extremes, is very likely mistakenly confident, and quite possibly just making things up.
So when you next hear an advert saying with absolute certainty that their product will revolutionise your entire life, or cure diseases that science has not managed to reach, well… you should definitely be very skeptical and you should immediately start asking what evidence they have for their claims. Because, after all, science is an empirical discipline, and it’s all about the evidence.
Appeal to Intuition
I’ve said before in this lecture series, and I’ll say it again: Intuition may seem like the most reliable and obvious of all sources of information, but because of that it’s one of the most dangerous because it comes without any checks and balances. And this lack of proper verification makes intuition such a common source of error. And what’s more, because errors in human intuition are almost always rather predictable, that means that it’s very easy for a calculating pseudoscientist to exploit it.
I’m going to do a whole lecture on Intuition later in the series, but for now, let’s just look at Intuition in a very general sense, and see what sort of problems it causes.
Intuition is an evolved sense. That is to say, though there are components of intuition that can be learned, the capacity for intuition, and the range of scenarios in which it works well are innate. And by and large, our intuitions are fairly closely aligned. That is to say, if you pick two humans at random, they will have similar intuitions about similar circumstances.
And intuitions are a good thing most of the time. When you meet a new person, it’s generally helpful to be able to work out as quickly as possible whether they are nice or nasty; whether they pose a danger to you; whether they are likely to make a good friend or perhaps a partner; whether they are telling the truth or not. All these things are good to know, and intuition is fairly good at helping us to ascertain them, but of course it’s not 100% reliable – after all, you’ve probably heard the saying “never judge a book by its cover” and I think we’ve all had experiences where we were too hasty to judge someone on first impressions and later found out to our cost how wrong we had been.
More importantly, intuition tends to fall down most completely when it is applied to unfamiliar environments. For example, you might find it much harder to guess what the weather is going to do over the next few hours in a country that is very different to the one in which you grew up. That’s an example of learned intuition – where subtle sensory cues trickle down into subconscious memory, and we are not really able to access them consciously, but we can still draw on them to help us to make an analysis of the situation.
Science, of course, isn’t a very intuitive discipline. At least it tries not to be, though actually the process of generating new hypotheses and perhaps even of suggesting ways to investigate hypotheses is often a very intuitive process. It has been said that the process of Science – the Scientific Method – is, ironically, at least partly an art. But the process of gathering data and applying them to hypotheses is highly non-intuitive. That is to say, it’s exactly the opposite of what Intuition does. In Science, we may suggest hypotheses to be tested from our own intuitive sense, but the follow up step is to find ways to test those theories that do not rely on intuition, but instead rely on entirely objective methods of empirical data collection and analysis.
A great example of intuition going wrong is, of course, Young Earth Creationism. That’s pretty much all it consists of in fact – arguments to intuition, relying on the fact that audiences are not well disposed to ponder the extremely long timescales and vast distances that are regularly discussed in geology, astronomy and cosmology.  Another example is the anti-vaccine movement, which regularly relies on tactics like “trust your mommy sense” – a favourite of infamous anti-vaccine crank Jenny McCarthy. To paraphrase – what she’s saying is: “rely on your fallible intuition, rather than the results of countless rigorous, high-quality scientific studies.” And this is one area where relying on intuition sadly causes lives to be lost through preventable diseases.
So, in short, don’t trust your gut. As the saying goes, you know what it’s full of, right?
Popular Media
The job of the popular media is to spread information to the masses, and they do it very well. But their job is also to make money, either by selling papers or generating page clicks on Internet sites, or obtaining viewing figures on television. That means that they are always being pulled in two directions. Clearly they can’t just make up everything they publish, or else the public will stop relying on them (with the possible exception of the Daily Mail, which seems to have been employing this tactic for some time now). But on the other hand, newspapers can certainly be a little economical with the truth, shall we say. And the unfortunate fact is that often the truth is less interesting to the general public than is the fantastic story of the underdog who wants to overturn the scientific consensus, or the maverick genius who believes that he is right and everyone else is wrong. Or the tantalising claim that we might have found a cure for some terrifying, debilitating illness.  All these stories are extraordinarily popular with the public, but they’re almost always false – and for very good reason.
The first thing I ought to say is that there are some pretty good science journalists out there, and also that recent studies tend to show that a large chunk of the fault seems to lie fairly and squarely at the feet of the scientists and University publicity departments who tend to spin scientific results way beyond the limits of what the studies actually show. There’s a good reason for this, of course – after all, the institutions are also competing for students and for funding, so they are subject to the same pressures as the papers. But if a researcher puts a significant spin on a press release then the papers will probably exaggerate it even more, and what you end up with will be something out of all proportion to the actual science. After all, sensationalism sells, and first and foremost that’s what a paper has to do. With the best will in the world, a paper that doesn’t sell many copies will be bankrupt very soon, regardless of how accurate or well-researched its coverage may be.
There are a few comments to make here though, and I think that the most important one is to do your own research – if something sounds too good to be true, then it probably is. Or, at least, in Carl Sagan’s words – “extraordinary claims require extraordinary evidence”. If someone has found a cure for cancer, or sustainable nuclear fusion reactions, then that’s enormous news, but waiting a day or two to check the details of the study isn’t going to cost you anything.
Another important thing to remember is that one of the fundamental pillars of the scientific, method is peer review. That is, all scientific results should be read, understood, criticised and duplicated by other competent experts in the same field. The reason for this is obvious, as I described in an earlier lecture. Firstly, you help to root out simple errors that the original experimenters may have overlooked (and, frankly, the occasional fraud). Secondly, it helps to identify flukes and statistical anomalies. After all, if two people can duplicate the same results then those results are far less likely to have been the result of mere chance.
So given all this, you should be very wary of anyone who attempts to shortcut the peer review process and goes straight to the press. You probably remember the famous case of Pons & Fleischmann which I believe I mentioned in an earlier lecture – they claimed to have generated sustainable room-temperature nuclear fusion reactions in a laboratory, and went straight to the press without peer review. And that essentially cost them their careers, as the subsequent peer review which was conducted by interested colleagues completely failed to reproduce their findings, and basically demolished their work. So be very wary of anyone who relies on the media to spread scientific discoveries instead of the vital, tried-and-tested peer review process.
Finally, truth is not related to volume. It doesn’t matter that the front page of your favourite tabloid has a headline in letters so big you can see them from the moon – and it doesn’t matter if a scientific paper publishes its results in a small font at the end of a rambling thirty-page statistical analysis – what matters is which results hold up to empirical analysis and the scrutiny of peer review. You probably don’t even notice the tiny paragraph on page seventeen of your paper, three weeks after the original front page sensation, quietly mentioning that the original study was flawed. But it’s just as important in science to know what is wrong, as well as what is right and the media’s strong bias towards one side of each story often endangers our own objectivity. As ever, it pays to be sceptical.
Some Examples
I’m going to begin wrapping up this lecture now, but it’s worth looking at a few examples of pseudoscience – claims that appear superficially plausible, but which, on further examination, can be safely rejected as unscientific and, in some cases, nonsensical.
And let’s start with the granddaddy of them all – perhaps the most inexplicable pseudoscience in the Western world. Inexplicable not just because of its confusing popularity and official support, but because it is so utterly absurd, so clearly nonsensical, that it’s a mystery how it ever survived after the 19th century. I am talking about homeopathy.
Homeopathy was dreamt up by a German physician called Samuel Hahnemann in the early 19th century, at a time when science-based medicine basically didn’t exist, so your only alternatives were to do nothing, or to trust a maniac with a handful of leeches and an infested hacksaw.  Germ theory was not yet on the agenda, so cleanliness was poor, and nobody really knew what they were doing. Hahnemann invented an extravagant and seemingly mystical series of procedures which produced a medicine that was completely ineffective, and by doing so actually managed to claim a lower death rate than many of the top physicians of the time.
And then science based medicine arrived, produced drugs that actually worked, and that’s where homeopathy should have died out.  But unfortunately not – after all, it has a somewhat natural feel about it, and people like natural things. And besides, it’s a fantastic way to get filthy rich. So homeopathy lives on and a dwindling number of delusional doctors still cling to the mystifying belief that it actually does anything. And whenever you can get a doctor to say something works – via the appeal to authority – you can convince the general public to believe it wholeheartedly, and to part with their cash. And, in some cases, sadly, to part with their lives.
Another favourite of health pseudoscientists is the concept of “energy”. Now “energy” has a very well established definition in physics, and the concept is well understood and integrated within the laws of science as we understand them today. But that doesn’t stop New Age pseudoscientists misusing the word, or at least appropriating it to further their own causes. And, naturally, to line their own pockets, too. How many times have you seen products that “align your energy field”, or “provide a healing energy to your body”? Or, my own personal favourite – the so-called “energy drinks” that are proud to claim that they contain zero calories. And if you don’t see why that’s so absurd – and most people don’t – then you might want to look up the definition of the calorie. It’s a unit of energy. This category demonstrates the appeal to authority, of course (they pretty much all do), but most importantly it shows how scientific-sounding language can be used to convince people that you know what you’re talking about, even when you don’t.
Next we have an even more powerful demonstration of the power of science-y sounding language, and that’s Quantum Pseudoscience. Deepak Chopra is, of course, the grand master of this particular art form, and he’s made himself very rich indeed stringing together sentences formed entirely of words that sound science-y, in ways that don’t really make any sense. And when you get to the concept of Quantum Physics, then it’s a subject that is accessible to such a tiny minority of people on Earth that you can claim pretty much anything and it’s difficult for anyone to prove you wrong. And it doesn’t help that the actual results of quantum theory are so bizarre that they already sound crazy, so it’s often difficult to tell the difference. But the main difference is, of course, that the real science is backed up by solid theory and rigorous experimentation, all painstakingly peer reviewed. The pseudosciences… aren’t.
Finally, there are the ever-present health fads. You know the ones – the new diet that all the stars are apparently doing; the new magic super-food that will protect you against all manner of ills; the vitamin pill that can protect against cancer. Health pseudosciences are often the most cruel of all scams because they can end in people losing their lives. At the very least they offer false hope to the vulnerable and separate people from money they can often not afford to lose.  But there’s really no hard-and-fast rule about these things. Again, if it sounds too good to be true then make sure you investigate it very thoroughly. Listen to the advice of the major scientific bodies, whose massed expertise pretty much represents the best knowledge that we can present, as the human race, concerning any issue. To lose weight, for example, the unchanging advice of the majority of doctors is simply to eat healthily, restrict your calorific intake, and get plenty of exercise. Anything else on top of that is just trying to extract money from you rather than extra pounds.
Summary
So let’s sum up the take-away messages from this lecture.
Firstly, I introduced the term “pseudoscience”. Remember that this means, in everyday terms, “nonsense pretending to be science.” And pseudoscientists do this using a number of clever tactics, some of which I’ve outlined in this lecture, though of course there are many more.
In general, pseudoscientists rely on the general scientific illiteracy of the public, coupled with appealing to their innermost fears and desires, and they hijack the known heuristics, or mental shortcuts, that the human brain makes.  Shortcuts like trusting authority figures and media sources; assuming that theories are likely to be more trustworthy if they’re complicated; appealing to your intuition in areas that it’s really not very reliable.
As I’ve said many times, if a claim seems too good to be true, it probably is. Extraordinary, game-changing developments come along very rarely, and almost all huge press releases attempting to claim such a discovery turn out to be overly optimistic. Remember that people have their own agendas – if you see a study claiming something extraordinary, take a look at who funded it – more often than not, that will lead you to the truth. After all, no matter what you want to show, if you’re sufficiently devious you can probably pay someone to prove it.
That’s all for now. I’ll put the notes for this lecture up on my blog at frayn.net, where you can also follow the other many and varied projects that I’m working on, and you can leave your comments and questions. In particular, if there’s an aspect of science that you don’t understand, then drop me a note and I’ll see if I can produce a presentation on that very subject.  The next lecture will be all about the burden of proof, and examining the claim that scientists are close minded. Is that really true, or is it an unreasonable accusation levelled by those with an agenda to push.
Apologies for the delay to this lecture – I promise that the next ones will come along a bit more quickly.
Thanks very much for listening, and I’ll see you next time!
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