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Still collecting? A podcast about excel and the limitations of excel? 
  Alexandra: Yeah the UK government used excel to track Covid cases during the pandemic and that's when they found out there were a maximum number of lines you can do and there's a super fascinating podcast about that. 
    Vince: I remember that. Anyone else other data collection stories?
No nightmares hopefully it's going well.
Either people are writing or there's no news. I'll take no news as good news. I'll accept that. No news as good news. What we are talking about, one of my favorite topics actually. I really love lecture two of BI107 standard errors. Two words that seem to be kind of confusing when put together. One of the trickiest concepts for students especially when it comes to intervals and p values and starts to get a little dodgy. We're going to try to break it down really slowly. I'll talk about a supplementary video I've made and I'll give you the link for that as well. Jacqueline says data question would go better if you had a data scientist. I guess that's what Claude code. The advocates for these agentic AIs. Sometimes get things really wrong which doesn't sound like a data scientist. I think it's someone that builds confidence. Not like the agent-- never really sure what I'm getting from them. Like are you sure? Good on you for pushing back. I was wrong. That's so confusing. Okay let's jump into it. So yeah-- this is-- we'll talk about significance. Affect size a little bit. But really we're talking about confidence intervals and standard errors that's the heart of our time together today. Today is a bit different from usual because I'm going to talk more than normal. We're going to have a longer lecture period. Just because standard errors can be so tricky and you're probably getting to a place where you need to think about standard errors and hypothesis testing differences between treatment groups or making comparisons. Standard errors are important to all of that. I'll talk a bit more then have one group activity where you're going to build an excel plot and that excel plot exercise can be very Harry for participants. Hopefully not. Lots of time I hope. Section that will drop in and we can talk about it but that's the goal. Is to talk about standard errors and how it relates to the significance. How affect size shapes standard errors and how they are so core to confidence intervals. Have I properly motivated this? Is there any enthusiasm for talking about some of this stuff? Monique I'm seeing some laughing. Jacqueline's shed shaking. Any reaction is a good reaction. Let's jump into it. How is it going? There's a lot of material we're covering in BI 107. Monique says my enthusiasm is infectious. Talking about Covid data. We are covering a lot of material in 107. If you think about it in 106 we started from what is a variable? And now we're talking about standard errors. 95% confidence. Significance testing there's a lot here. So we're giving you a big overview. There's lots of material and then if you were in a standard university chorus you might spend months on certain concepts and when you go through into graduate school you spend more and more time on these concepts. So I'd like to think of stats as a skill. Not necessarily knowledge where you usually have the right answer yes or no. That's helpful but I think it's fair to think of it as a skill. I see my job here is to support you. Like a stats coach. Like you can do it. So for assignments I'm happy to help however I can. I have supplementary videos I've made over the years that I make available. I have office hours. People send some e-mails. I'm confused about this thing and then I write back in correspondence. I'm happy to support you however you need. If you are finding gosh discovering so much and hopefully the stuff I'm giving is helpful but it's not quite making the mark for you.
Please reach out to me. I don't want you to feel confused and left behind here. If you have questions about your capstone project, your adviser's probably the best go to. They just know more about the client, the context and I don't. Some sending me questions about the capstone project I'm happy to try to answer but I usually don't know a lot and that can sometimes really affect the advice that I give. I'm your home depot. I put home depot in very high esteem Kyra. If somebody sends me to home depot to do a thing I'll do it. I really appreciate that. Pretty packed agenda for today. It's not-- I've dawn little bit of rejigging here. We're going to start with number three action. Standard errors and I've moved the other items to the appendix. I just don't want to skip. I don't want to pack in too much. I don't want to rush over standard error so we're going to spend the first bit talking about that. And talk about what are confident intervals. First we'll show it to you in JASP which is very handy then I'll show you a more complicated but prettier version in excel and that version is the close we're going to get to sort of publication ready. Something you can show a decision maker. The JASP process easy but ugly. Sub process is gnarly but pretty. You have a trade-off here. Activity going to be graphing results. Using excel. We'll come back, we'll talk a bit about the different kinds of errors you can make when hypothesis testing. Talk about what does good science look like? I'll talk a bit about how to report the kind of results that you get from JASP and that'll be helpful for problem set two and then we'll wrap up. So the slides you've been sent in advance have lots of extra material in the appendix. Feel free to take a look. If you have questions, shoot me an e-mail. Book an office hour chat. I'm here to help. And there was a lot here. Let's start with standard errors and how they connect to p values and confidence intervals. So the standard error which we often abbreviate to SE is a really sort of simple stat or it builds off one. We take the mean. Which you talked about before. The measure of central tendency. You think about how far it is in a meaningful distance from the equivalence of the population. So last week we talked about drawing a sample to make an inference about the population. Use the data we have to make inferences about data we don't have. We have data from a sample. We want to make an inference to a population. In the same way we're going to draw the mean from a sample. We want to know how far is this mean, the sample mean from the equivalent in the population. The standard error is a measure of that. That uncertainty.
The smaller the standard error, the better. That's almost always true. So long as we are correctly measuring the standard error, it is true. There are situations where we can measure it wrong. We can actually bias the standard error down and get there too small. And then we have another problem. We're overconfident. So a lot of stats is bouncing out. Overconfidence tiny standard errors. From under confidence. Big wide standard errors. We'll talk a bit about what this means. Or always thinking about the standard error in relation to something like the mean. Typically the mean.
Standard error sounds like standard deviation. But they are not the same thing. Let's start with that. That's an important concept. The standard deviation we learned in BI106 is how dispersed our data are around the mean in a single sample. So we draw a sample. We plot all of our observations on a number line. We see how spread out they are. The standard deviation is a measure of that dispersion. Standard error is almost more like philosophical or theoretical. It's going to think about the mean that we got from our sample. And how far it is from the true mean the real average which we don't ever really know. So they are related concepts and you need the standard deviation to calculate the standard error typically but they are different concepts.
 We use standard deviation to describe standard error. And for visualization for reporting. Standard errors are very important concept. Ranges numerical within which we think the true population means might fall. The standard error is useful. We want to understand our sample mean.
.
In relation to the population mean. It's different from the standard deviation though they are closely related.
We'll start there. In JASP it's very easy to calculate the mean. Here I have an estimated cost of a furnace over time and I'm just saying under the inference tab tell me the standard error of the mean. It's going to give me the mean. $7,907 and the standard error. 681. So far so good. And we see the standard deviation underneath it's much bigger. In fact standard error is going to be smaller than standard deviation. We'll talk about that.
But my point is in JAS it's always easy to calculate the standard error. Fundamentally these are not hard concepts. It is to generate. Let's walk through what that estimate is in an example.
The example from 106. We want to calculate the number of personal protective equipment items. Gloves, masks, that kind of thing, this that have had been discarded from public garbage bins in Vancouver. And we had a map of let's say of all the garbage bins. Okay I made this map up. You'll see there's parts of southlands where there are no garbage bins. That's not accurate. But let's imagine this is a map of all the garbage bins in Vancouver. We want to learn the number of items discarded in each bin. The average number. Let's say for now we have access to almost super secret knowledge. We know something that only your belief in a higher power knows. God-like knowledge.
.
About number of PPE items discarded in public garbage bins. So these are two things.
.
We want to count the average number of garbage items in these bins. And we have God-like knowledge. We actually know. Let's just say it's like 16. On average across Vancouver unfortunately I don't actually know the number in the true world is 16.
A lot of statistics is trying to estimate that number.
And if we had God-like powers we wouldn't need to do any of this stuff. I'd just know. But I don't have those powers and that's the basic problem here. In this case let's also imagine that I can't afford to inspect all of the garbage bins. Either it's costly or it's like practically physically impossible. I can't go to all of them.
There's too many of them. By the time I go to one too much time has lapped it's impossible to inspect them all. In 106 we would have talked about taking a random sample.
We'll take a sample of these garbage bins and that's what we will use to estimate the number of PPE garbage items in these trash bins.
Let's say we start with five garbage bins. That's going to be our sample. We'll sample five. N equals five from a larger population. N equals five. B-- go out to anyone remember the Safeway on 10th in Vancouver. A grocery store near UBC. We'd go to one of those.
.
And pull up the garbage and put our gloves on. We'd count out how many pieces of garbage.
In this case it looks like maybe-- 19 or something? In that one can. Now we go down near van Dusen. Towards south Vancouver. It's like I don't know 17 or something? Downtown now we go to east Van. Larger sample. And we can plot them. Each red dot represents a single garbage bin and we can count the number of items inside. Now let's say we do another sample. Okay? Same population but we will just draw a sample. This time we go out to UBC itself. We grab a few more from across Vancouver. And again we plot them on the number line.
.
Each time they are going to be a little different, right? This is a random sample. So they are not always going to be the exact same. They are going to be distributed a little differently along the number line.
And we can do this again and again. Here I have another sample of five garbage bins and another sample of five garbage bins and remember I'm sampling from all of these times.
From all of these different garbage bins. Each time I do I'm going to count the number of PPE items and put them on the number line. Each time I do this, I can calculate a mean. Right? Students know how to do this.
We calculate the average BC hydro expense over the last six months. We can do it here. For example let's say I look at these once here. I do the math and I have an average of 13. Okay. I can now plot that number on a number line. And I can represent that sample with a mean. In fact we did this in BI106. We called this a measure of central tendency and you can see how it's a measure of central tendency for the red sample. The mean falls kind of near the centre of the distribution. I can do this for all of my samples. Mean of 13. 21. 10. Each time I draw a sample and I plot them. I can calculate the mean. That's cool. And if we had God-like knowledge, we would know how far these each fell from the true population. Like we know if we had God-like powers, the true average of garbage items is 16. I don't know why I picked garbage. Talk about garbage for 25 minutes it's disgusting. But I'm stuck with the example here. The true population mean is 16. We don't know that.
All we know samples draw either above or below but we are ignorant of how far they are. Jacqueline says ice cream example. Yes I might update to it. Erin the same it's a good example of sampling because you don't want to count them all. That's a pretty good argument. Can we just edit the video and say that's why I did the garbage example? That's a very good explanation. We have five samples here. The standard error is a measure of how far we would and should expect each of those sample means red, yellow, green, orange, black. Will fall from the true population mean. Even though we don't Noel get a measure of how far our sample mean should fall from the true population mean. And this is where stats start to feel like magic.
I'll get to that in a little bit. Kind of what's incredible is we don't need a lot of calculate the standard error. Each sample has a mean. It also has an N, a sample size, a five. And a standard deviation. This is all from 106. You've done all this. All of you have done exactly this through group activities. Sample size and the mean. Using just this information we can calculate a standard error. The purple sample. We have the same sample size but slightly smaller standard deviation seems more compressed. The black is a little bit more spread out. So it has a slightly higher standard deviation even though they all have the exact same sample size. Using these numbers N, S D and mean. I'm going to calculate the standard error. The formula is very simple. We just take the standard deviation. Which I showed you on the last slide. 7.91. 6.82. We divide that by the square root of the sample size. Which in this case is five. That's simple bit of math. Is just a square root and a division. That simple bit of math is going to yield a single number that will call this standard error. So let's take the red sample. Sample number one. Standard deviation of these numbers five ten 18 19 22 is 7.05. The sample size is five. Just going to divide that. Square root of five. And 705. That's going to give us one standard error which is 3.15. We're doing some math here. But I'm hoping that it's-- we're going slow enough and building on from what we've learned in 106. This is pretty sample math so far. We're calculating the standard deviation which JASP or excel can give you. SQRT is just the square root. Thank you Nathalia. So the square root of five. And what's great is JASP and excel they do all this for you. You don't have to do the math by hand. I just want to show you how simple the math is.
If you do this math you get a standard error of 3.15. We can now take our sample mean.
Square root is always N. It's all square root of N. Yes. The square root is not the same as N it is the square root of N. So square root of a thousand. If you take the square root of five it is five. We take our sample mean and we're going to add-- or subtract one standard error. In this case it's 3.15.
And we're going to get our sample mean right in the middle. And then a number range. Higher and lore.
Around that sample mean. That is all that confidence is. Sample mean plus or minus some number of standard errors. I'm going to show it to you with one standard error.
Here's that same sample mean I showed you from the first five garbage bins. I calculate the lore bound by taking my mean subtract 3.15.
A lore bound of 9.85.
And then I take that same simple mean and I add. And I get this range.
The middle is 13.
So the math starting to add up. Right? That's right. Square root of N. Still pretty straight forward. Take the square root, divide, add and subtract. Nothing-- no need call your data scientist yet. Not too fancy.
And then I'll do that for all of these.
First thing I would notice here is that sometimes this confidence interval overlaps many I'll ask you how many times do my confidence intervals overlap the true population mean? Three, yeah. For the red sample, the yellow sample and the black sample. In one case, my confidence interval does not overlap the true population mean. Yeah is N the God knowledge? Thankfully we know the sample size. In this case it's five. And I counted five garbage bins. In the BI written sign I ask you the tell me about your sample. And you said things like we will talk to 174 businesses. That's your N. Your N is your sample size.
 Little letter, capital letter.
That's like for a more advanced class. We'll use them kind of interchangeably. I'm not going to get too fussed about that.
We're taking sample means. Standard deviations. A sprinkling of math and calculating confidence intervals.
Ranges of numbers that sometimes in this case, pass our true population mean of 16. And of course in reality we don't know that the true population is 16. We don't know that's real average. I'm just showing you in this case that's what happened. We added standard errors around our mean. We added a bit of uncertainty to our estimate. And sometimes we captured the true number of 16. As it turns out and this is where it Getz kind of magic. If we had collected a gazillion samples. That's a very scientific term.
And we always added one standard error to the mean? 68% of the time that interval would include the population mean.
Andrea your question yes, that's right. You would find 68% of them captured the true population. 32%. I don't even know much about your data. I just kind of need know what the mean is. What the standard deviation of your sample is and what your sample size is. And I can calculate this exact set for your data. And I would be right. 60% of the time with one standard errors I would correctly get the population without Godlike knowledge. Now I have a video which-- I've got the link here. You should be able to find it in the PDF that was sent out. Where you should be able to watch me talk about this for another 20 minutes. I'll go over the same example and even more information. So if I've lost you now, stay with me. Because there's another video that you can watch and we can have office hours. I just want this hopefully we're getting the logic here.
We can now visualize these standard errors and confidence intervals. Let's say that we wanted to plot the number of PPE items. By our control group. In this case we had a sample mean of 3.2 let's say and we are going to plot that with a bar chart.
We can calculate that upper bound by taking the mean plus one standard error. In this case let's say the standard error is.0.16. We're going to add it on top and make an upper bound. We'll add it below and make a lore bound. Now we get this range around our mean. Has anyone seen plots like this before when you're reading complications or behavioural science publications?
Like you've seen these bar charts and these lines? Anyone else? In med lab, yeah. So all this is a bar chart. A mean. With a confidence interval. And what you probably saw, this is literally all that you were looking at is a mean-- plus and minus some number of standard errors and & standard error is based on sample size and standard deviation. All building blocks you've already been exposed to in 106. People have combined them together to create this plot. Yeah it does kind of look like a box plot graph. It's a little confusing but you're right the basic idea you're giving range and using a line. Like a cell phone tower almost. Okay our confidence interval is basically our best guess based on the one sample we drew about the true number of PPE items in the population. So we don't have that God-like knowledge. We don't really know how many PPE items are on average. And we didn't take five samples.
We only drew one sample. But the logic holds. The constant interval is the best guess based thon one sample about the true number.
When you combine the standard error and the mean you get a confidence intervals and if you are with me so far then think ahead. If we can do that for one sample mean we can probably do it for two. And that's where it gets kind of cool.
And we're basically trying to think here. Does the upper bound of one interval overlap with the lower. There's a margin where intervals overlap. We can use a ocular inspection test or eyeball test to get a rough sense. Look standard error bars overlap, pretty good chance the difference is not statistically significant.
So uncertain about the two means that the ranges fall somewhere in between. We're not sure there is a difference. If they almost overlap it's a judgment call.
If they clearly overlap that's a good indication we have a statistically significant difference.
So here we have our condition.
Think it's probably the wrong Y axis. My question is do these two intervals overlap.
Higher number than the control. But the confidence symbols. Do they overlap with one another? Yes. Yeah, that's right. In fact there's a lot of overlapped here. You can imagine another situation. Seeing sample means. But tiny standard errors. Tiny ones. Now there's no overlap the sample means are the exact same. Standard errors that have changed. Here's my question to you. What would have happened to reduce the standard errors. The means are the exact same. And I told you that the standard error is based on sample size and standard deviation. And you folks are already on it.
.
Larger sample size bigger sample. What's another possibility? Sample size is getting bigger and that's increasing our confidence. What's another tighter grouping? Yeah-- exactly Kate.
These are all variations on the same intuition. That's exactly right. Confidence intervals.
The width of a confidence interval is based on the sample size. We can't do a lot about the standard deviation though. That's the data as it comes.
But we can do something about sample size. We can increase it.
And when I made the case of a big sample size is like having a big telescope.
That's kind of what we are looking at. Sometimes we're hooped. I've run a lot like this. Standard errors is a toss-up. I'll need something more precise and we'll talk about what that is.
Let's say you want to test if effects of Tylenol on headaches. Is more good or bad? Mean who did and mean who didn't. Calculate the sample size. Confidence intervals and all that in JASP. It's really easy and you get overlap. Is that-- yeah Monique says it's bad for Tylenol. Yeah. More overlap would be bad for Tylenol. It would mean we're not so sure there really is a difference. In the number of headaches you get when you're on Tylenol versus not. So it's bad for Tylenol. Bad for people with headaches. If Tylenol works, Kate is saying there would be no overlap. Right. We're saying-- I have more confidence. There is evidence that Tylenol seems to reduce the number of headaches people get. So there's a very large or very small? Very small CI typically would suggest a large sample size or very little variance. Very little standard deviation. But typically it's going to result of sample size.
Standard deviation is slower and harder to move.
Not about data quality more like if I see someone with small standard errors with a narrow confidence intervals. My first thought is ooh that's a good sample size.
You did the only thing researchers can do to reduce the interval.
.
Okay these are great. We're getting the intuition behind the ocular inspection test. Looking at confidence intervals and tilting the head is there a difference? Now-- people might have heard the idea of a 95% confidence interval. People heard this 19 times out of 20. 95% confident p value less have people heard this terminology? Some head nodding. Well the technical interpretation of a 95% confidence interval goes something like-- if we were to draw numerous samples from the population, the fraction-- the percentage of calculated confidence intervals in which we get the true population parameter in this case the mean, would be about 95%.
So if we keep joining samples and keep doing what we did. Calculate standard error. Square root, divide. Add one standard error here or there.
Simply says I've added enough standard errors if I were to do this again and again infinity. 95% of the time I would get the true population parameter. In other words what people typically mean is I have some confidence that the true population average is in this range. That's in practice what people mean.
Sew formal definition and-- one standard error gives you a 68% consul.
And 95% confidence intervals does not mean there's a 95% probability that the true parameter is within this range. And I'll show you that in a second. And it definitely doesn't mean that 95% of my data fall within this range. I've seen that too.
A 95% confidence interval is a fairly precise mathematical claim. About the number of times if I were to repeat a process what I would get. In practice though we don't really draw eight million times.
That's why this probability language is incorrect. Or at least not accepted. Not credible. People won't believe you if you say Oh yeah there's a 95% chance this is the right number. It's a bit more complicated. It's more like if you were to do this a million times. 95% of the time you'd get it right.
Whether this is one of those time, we don't know.
A single standard error plus or minus the mean yields a 68% confidence interval.
95% is plus or minus 2 standard errors. Technically 1.96.
So take the mean and take the standard error and multiply it and that gives you a 95% confidence interval.
Maybe like some people you might be thinking at this point. Why 95? Why not 90 or 80 why can't by as certain as possible? You could be.
You could reduce confidence by adding fewer standard errors.
You would get the right answer 68% of the time. Maybe you were like no that's still not enough pip want more confidence.
Okay what's going to happen is your estimate will get wider and wider. Eventually it's going to be so wide that I can't even show it to you in the zoom screen. Right? It's an arbitrary balance. We want to be wide enough we capture something meaningful.
And these NEBs. 1.96. It's just math. In a stats class you would learn the derivation of these. Why do we need these precise number? In a stats class. Quantitative methods class you would learn that. If you are curious you can come to office hours and we can chat.
In behavioural science we use a 95% confidence threshold. Occasionally you'll see people show 90%. I do not recommend that you do this. I recommend you always show 95. It's what most of your audience will expect. It is arbitrary. And just a norm. Just what people will expect. And that's probably good enough reason to do it. For me at least. Before we go on I want to pause. Any questions? I'm going to show you a visual representation of that. One last one. About what the heck a interval is. Nathalia like I have nothing but questions? Or maybe-- you were saying I already answered all the questions.
I think that's probably less likely. Where is my pocket data scientist?
Yeah-- the tools will get standard errors mostly correct.
And sometimes things very wrong. This is the argument.
Why they shouldn't outsource everything to AI on standard errors. Exactly on this issue. It's a very important concept when presenting data and doing data analysis. Not even sure if you have questions. Okay. Let me show you a visual representation of this.
There's lots of these simulators.
I'm going to show you one here. Let me stop sharing for a sec.
Can you all see my browser now? So all I've done is a normal distribution. I'm just going to say we have our sample of five. This might be five ICB offices. Five individuals eating ice cream. Five garbage bins. Just a sample of five. Five observations. And we're going to calculate a 95% confidence level. Down theory simulator will show the number of times that our confidence interval contains sort of the true population parameter given by this. And I know you're asking about large and lower n. This is one of the reasons why I don't get into that stuff is because there's always a Greek component to this. Large and small you should talk about Greek characters.
And that's an advanced topic. The small end would be sample and large end would be population.
So interchangeably so I'm not going to be picky about it. For now I want to show you we're going to draw five samples from this distribution.
This is Greek for mu. It just means mean.
Calculate the mean and each time this is going to chart whether our sample includes the mean or doesn't include the mean.
So each time we are drawing five observations.
Trying to disperse those numbers.
1.96. And it's going to either overlap with that dash line or not.
A lot of the time it overlaps with the dash line.
In fact if I were to run this experiment, the simulator, again and again. What percentage-- would overlap with the true mean. The true number in the population? Just because I've said.
I could change this number.
Now it's going to add one standard error. More of these where our estimate is off of the true population.
Now you're right 60% of the time we're going to capture the true population.
Big believer in animation and visualization for stats.
I mean look at this one here. This-- look at this unit here. Look how far off it is, right? This one is just barely.
This is purely random samples, right? We can always increase our confidence. By adding more standard errors. All I'm doing is adding standard error. .95. Now we're at 1.96 standard errors on either side. Pretty consistently getting the true population. Now our sample means are all over the place, right? Sometimes they are too high. Sometimes they are too low. But the standard error is what we care about. And this is hard to accept sometimes because we're so used to thinking about the mean as the most important statistic and not the standard error.
Isn't it kind of more important? Like-- the mean-- these circles, green and red circles. It's just an estimate. Just some number.
What it's helpful for is giving us a centroid of an estimate the centre. Range we care about. Sometimes the big like this one. Sometimes it's small like that one. That's purely an effect of standard deviation. Sample size is always the same.
What would happen if I increase sample size? What's going to happen I'll make that go up. My sample size increases what will happen to these confidence intervals? CIs will get smaller. Exactly right.
More precision.
Know that the percentage of correct estimates hasn't changed. It's still 95%. What's changed is the estimates have now gotten smaller.
This is implied for the model. Kim what do you mean? 
  Kim: So even if you change the sample size, we're still sampling in this example to infinity, right? So 95% of the time these will encompass the true mean? So it just takes longer? 
  Vince: Two things.
First shrink the standard errors. Right.
The confidence will get smaller because we have greater certainty. Sampling a larger number from the population.
We've seen mathematically how that's going to work out. Because the calculation standard error is just the standard deviation divided by the square root of the sample size. The denominator is going to change.
And that is going to bring our standard errors down.
In other words bigger sample size smaller standard errors. That's the fourth thing that's going to change.
Sampling 30 garbage bins and not five.
And that will mechanically shrink our standard errors. Does that make sense? The second thing it's going to do is lead to less volatility in the means. Look at all these means all hugging that dash line right? What happens if I drop it down to four? See how they are starting to get a little bit further away? And the standard errors are now bigger. We're getting more volatility. So that's-- when we increase our sample size we're going to do two things. One-- we're going to bring our sample mean closer to the population mean.
That's just a large sample thing. As the sample size increases to the size of the population-- the second thing it's doing is widening our confidence intervals as this sample size. Kate do you mean when the sample size is smaller?
  Kate: Yeah that was from before. 
  Vince: Oh yeah. Link to the pdf in this class. Okay.
So I made the case to you and I hopefully convinced you that standard errors are a very important concept.
We care about them a lot. Sometimes we even care about them as much maybe more than the sample mean. They really matter.
We talk about confidence intervals being multiple.
That's all the confidence is. So maybe you started off. What is standard error. We learned of it as roughly a measure of uncertainty. We're going to draw a sample. You're going to go ICBC offices and you're going to count something.
Talk to seafood producers and count something. You're going to count something in data in behavioural science. We're going to call that a sample.
And we're going to try to get a sense of how far our sample mean is from the population. The standard error is always smaller than the standard deviation. And you can look at the formula to see why that is. You'll hear behavioural scientists talk about a 95% confidence interval. Why is that? Usually it's because we're used to that amount of uncertainty. Like I can tolerate 1.16 standard error plus or minus.
And this is typically the threshold we use to determine statistical significant. Whether it's a one way t test. Paired samples t test. Independent samples t test. We're going to seat p value and that is going to be we hope less than .15. That's the same logic that leads us to a 95% confidence interval. What does all of that have to do with my t-test. When you get the t-test in JASP it's kind of like the eyeball test. Is there overlap? It is just a formal measurement of that. That's really all that's happening. It's an estimate of the difference between two sample means. Calculate standard error of a sample mean. We can calculate standard error of a difference of the two sample means that's a different formula.
As from a t test. Typically the meaner to proportion.
We'll need some measure of spread.
Sometimes people might tell you what the standard error is. More often though they will plot the confidence intervals.
Depending on the data and use case you might actually give people the standard deviation. We'll want a really informative caption.
A reasonable range in the Y axis. And we talk about this in 106. You might want to jitter the data depending on what response categories you have. These are the kinds of things that academic visualizations or behavioural science data visualizations would typically include. Here's a plot. Where we let's say-- you the behavioural informed label. And we put them up in garbage bins across Vancouver. Some are AUBC some are downtown. And we want to know one the difference between labels and control. And new one knows the difference between downtown and UBC. Even we think Oh those awful UBC students. They are littering all over the place. So we collect data and we're going to separate the difference between these things.
Few things to note. Pretty graph. Not a lot of text. Why would I do that? You see some graphs. What kinds of colours and different kinds of shapes and annotations.
Not doing that here, why? Because I'm lazy, thank you Jacqueline.
Yeah these are all good answers. Don't want to give two jobs and bias the results.
Just easier to read. Simplicity is good. Yeah that's my thing.
Maybe there's an accessibility that's why we're saying no colours.
Truthfully more publications are blocked. Yeah maybe there's an accessibility reason. No one to communicate. And Kim saying a very similar point. I have a mean. Here's what I want to communicate with this graph.
And then Erin says centre graph that's not exciting. I think it's kind of exciting. Mutual, factual representation. Credibility. So standard graph and not exciting. Valid reasons. You should strive for simple graphs. BI108 you'll talk about theories of data visualization. This was a really complicated rich field for psychology.
Whole incredible literature experimenting on pi charts and colour contrast and volume and distance. It's going to get down to what you're saying here. Clarity. One message at a time pip want to create the simplest graph. So people can look at it and quickly make the comparisons that they need to make. Most of the graphs we do in behavioural science are comparisons. Between groups, response categories. Over time and that comparison can get kind of confusing for the reader so yeah we want a simple graph tone sure people get the message. For your sample my title is going to be very factual. Typically have y axis by x axis and facet or category.
Pb items by condition and location.
Y axis by x axis and colour. That's what I'm showing here. Very simple x axis.
JASP can do these plots but they are kind of ugly.
Create a nice simple y and x axis labels. Erin you have your hand raised? 
  Erin: I did. Just-- you remind me something like this. Is there like a name for this type of graph? 
  Erin: Like confidence interval or chart? That's more what I need.
  Vince: There's no sort of category by which I would say this is a confidence interval plot.
That term wouldn't really convene.
  Erin: Sorry I don't mean what you would title the graph.
But is there a name for particular visualization. If you were looking at paper and you said Oh you'd need to add a graphic on this.
  Vince: If students admitted something as a table you would add this as a group bar chart.
So yeah maybe I'm not explaining.
So the purpose of this chart is to show the highlight-- what's I guess I'm asking what's the focus of the this particular chart. What are we trying to show in general with this type of chart? 
  Vince: This particular bar chart showing a mean value. So an average. Grouped by condition.
And then separated by geography.
There is no technical mapping.
What most researchers would understand to capture all that.
  Erin: So the bar there is the confidence interval? 
  Vince: The bar represents the mean.
Error bars plus or minus one standard error.
And asking about a group location.
It really depends about the goal of my graph is. Maybe I want to emphasize differences by geography. Another by treatment another way.
Kyra? 
  Kyra: Might be asking a super dumb question but I'll be that person to ask the super dumb question. I'm wondering if part of Erin's question might be related to situations like in my group, we actually didn't just take samples from the population. We gave our intervention to the whole population. So we're not comparing our sample means to some greater population. We've just got our means for each groups on this case. Like each location. We would have a mean to compare. In that case, am I correct to think that we wouldn't really need to be doing confidence intervals? 
  Vince: It's not a dumb question. The answer I'm going to give you is I'm going to try not to be philosophical. We're going to imagine that in fact you never have a population. But in fact even though it looks like you have a mean for the full population. You actually still sort of sampling. Let me give you a scenario. Maybe I can convince you are kind of sampling. Let's say you are collecting data generated by computers at a certain time? 
  Kyra: E-mail based type response thing, yeah.
  Vince: So your e-mails were sent out using fibre optic cables. So there's a latency. And depending on how the latency works people might have gotten your treatment your message at slightly different times.
By my Li seconds.
In some sense you sampled one instance of e-mailing people. And if you had done it five minutes later you would have had super tiny minor differences. Sampling from an unknown population. We never really know what that population is. And so the useful thinking areas the e-mail blast-- yes exactly. We've sent out an e-mail at 10:30 in the morning on a Tuesday.
But if you had sent it out at multiple universes marvel style.
A multiverse of worlds and you're sending out e-mails every time gazillion times. Each time you're going to get a slightly different open range.
That's why it's a sample. So we're always going to calculate confidence intervals.
Then I have population. It's always the case theoretically we're sampling.
  Kyra: I appreciate that. The garbage bins and you picked four samples.
  Vince: These little tiny-- in the universe that changes all kinds of things. Even when I think I have full population. Okay.
So yeah Erin I hope that that got to your question. Basically in this case we are grouping the mean and then we're plotting the standard error.
But I could also do this with the median and the mode. I could have the same chart represent all kinds of different measures.
This particular configuration does not have a name.
I would describe it to you. Group bar chart where I'm showing the mean. With a 60% confidence interval. And so the student would be like taking notes. Okay I gotta' go do that up in JASP or whatever.
Unfortunately. Cool. And then because I have a legend I want the legend to be as clear and as simple as possible. This is harder than it seems sometimes. A lot of software tool makes legends very complicated.
Here we have a nice simple legend. Hopefully the reader can quickly understand what's being plotted.
The Y axis is clear and hopefully logical. I don't have like-- zero one four-- like random numbers. 1.1 or 1.3. We're just going to impose common sense and say-- I'm going to do it for every unit of PPE item. Maybe I would want to drop this down so it's 0 2 4 6. This is a judgment call. But basic idea is there's some reasonable human looking at like yeah that seems reasonable.
The X axis is big and it's hopefully big enough relative to the plot area. This is again something that a lot don't do very well.
And this annotation. I'm also-- when I'm in a hurry I'll create one of these plots. I'll forget to put a note.
I do it err day. I forget and someone is like what are you showing? Like sere yes it's 95%. So I always check now before I put any plot out there. Because my caption say what these arrow bars are. Using annotation and a caption to tell the reader more about what they need to know. Hopefully the visual can convey that.
In this case I have air bars on either side of the sample mean. Not going to show the higher range or upper range or both. And I had this sort of subtle but important obvious colour contrast. And again depending on what the purpose is maybe you would want to swap it. So we see UBC downtown. On the X axis and the colour legend is treatment and control. It just depends what you want to convey. There's no sort of inherent procedure here. Okay with all that in mind we've covered a lot of ground. Let's take a ten minute break. When we come back I'm going to show you how to build that same plot in excel. And then in a group activity you're going to do that yourselves. Please come back. I know we've done a lot of math. Hopefully the next part will be fun and more hands on. Please come back in ten minutes we'll resume at 1:16.
We talked about what are standard errors, sample means. How do we calculate and some differences?
And how do we think about hypothesis testing? Now we move from visualizing to representing them. You should all see this. Here I am showing the same information from the previous as a figure. But now it's as a table. I'm going to include this just because it comes up in some of the assignments and yeah people present tables a lot. One communicates some best practice.
 So the first thing I'll note is again a short, simple table. We can usually convey a little bit more information. No worries if you are eating food. All good. Can usually convey more information in a table because they naturally require more processing. People have to look and compare numbers. We can think about tables as being very helpful for the nerds in the audience. People like me who are like your graph is very pretty. Can I see the numbers?
You can provide a little bit more information here. In this case I'm showing standard deviation not standard error. I don't want to make an inference about my hypothesis test. I'm rounding a lot of these stats programs will produce 7.615-- blah blah-- reasonable here. We're helping the reader out by showing them as little information as they need in a very simple layout and I've thought this through. Columns. Two rows and I will populate each of the cells with different information. The mean and the standard deviation in parenthesis. I'll tell the reader exactly what I've done. Again there's not really a term for this. This might be called a summary statistics table. That sometimes is-- I don't know if that's helpful but that's how some would describe it. I would tell my student Oh great. As you are plotting them. Representing them on a table. Now I'll show you how to physically plot them using two techniques. The first in JASP. I'll say this is great for diagnostics because I think you'll agree the plot is not very pretty but it's very quick. It's easy and intuitive. I love it for that reason. Second I'll show it to you in excel more publication ready. It's a bit trickier and useful if you have 2 by 2 designs. I know some of you have factorial experiments where you are crossing two different factors. JASP struggles to represent that. It's very hard to do. Excel is a better way to do that without going to other tools. Talking about the table you're in. Do I usually keep the choice of showing consistent? So yeah-- different purposes. Here a summary maybe I want to-- not sure how to make an inference. I just want to tell reader.
I collect the data. Here's my standard deviation. Here's my mean. And I'm telling you about the sample. Nothing about the population. Nothing but an estimate.-- the experiment. Okay so in JASP it's really easy. You go to independent sample t test which we did last week. We'll show the estimated furnace costs. We're going to group them by experimental conditions. And going to hit the descriptive plots. And get a plot that looks like this.
Some things aren't great about this plot. When you look at this plot, what do you think could be improved?
The axis aren't very helpful. Just n. It's in scientific notation. People won't know what the heck you're talking about.
The Y axis is about estimate. Coloured white and black and it's not obvious why. The colour doesn't seem to convey anything.
 So there's-- my point is this is a good diagnostic. It's something right off the bat when I get my experiment Dahl that. Does it look like there's a difference and you gate t test up at the top which is always nice. You gate p value here. And all the p value is doing is formalizing the ocular inspection is there overlap or not. As these symbols move further apart. The p value will drop. And different point will drop below .05.
You can see here an option for 95% which is very nice. The other way you can calculate this is a bit trickier.
And it's what I'll ask you to do in the group activity. So have the slides ready and long time for this activity. 25 minutes. I just want everyone to get a sense of how this works. Even if you feel like you are just pointing and clicking that's okay.
Let's replicate this same graph in excel. We go to our data which looks like this. We've mocked up the data to look like label condition. SE downtown. Right? And we're going to use this data to create the graph. In excel, you can-- the excel file should be provided to everyone. When you click on the standard errors, and you right click on them. You're going to get an option to format. You're going to go to the bottom here. The value custom. And you're going to give it.
So the excel file is provided to. Look like them. The excel file is not in the google file so I'm hoping everyone was able to access it on mood. Is that not true? Okay I'll add a link to it right now.
The first part Shakti and I will-- play with it. The graph in activity one is just anticipated.
 The design. The app users. Okay thank you so I'll make sure that we send it out to everyone while you're doing the activity. When the push notify above-- degree you gate 10% coupon. Some when it's 28° did not get a 10% off coupon.
 So we have a factorial. Above below 10% or not. For the first activity I want you to think what the dependant variable. And then what do you think you get as an experiment? Calculate means. I want you to come up with standard errors or even 95% confidence intervals.
Standard errors might be most useful and then slide two you'll do this in excel. While you're doing activity one we will make sure everyone has the excel file. In the meantime, try to work on activity one. We should have 20 to 25 minutes.
This is a long time for this activity. My advice is jump into the first part. Come up with the best answers that you can and then by the time you're done you should have the excel file. Any questions? Okay great. We will create the breakout rooms.
  Vince. 
  Alexandra: What effectiveness? Am I being a bit slow? I don't understand what that means? 
  Rodney: So will the control condition increase sales? So technically, no, we would not think the control condition would increase sales.
  Alexandra: Oh what effect are we experiencing? Not effectiveness? 
  Rodney: Yes. What effectiveness. 
  Alexandra: Effectiveness and effect are not the same thing though. That's why I'm a bit loss. Effect like what do you expect from the conditions?
But that's not effectiveness. That is like how well is it going to function? 
  Jacqueline: It might be effectiveness because it's in context to the other-- it's not a singular test we're doing. It's a two factorial right. Rodney I agree with you about the db sorry I was late coming in to support that because it's ice cream sales. But then we're testing a coupon and an app push.
 So we're saying for control condition, we think it would have no effect. Push notification we're expecting something. Coupon condition we're expecting something. And then both of them we're actually expecting not a combined of the two, but at least some-- somewhat more effective over B and C. So it's the relativity I think is where that's coming from. But I could just be totally making that up. 
  Rodney: No, I think that's correct assessment I think.
So we would think individually push notification would have an effect. Coupon condition would have an effect then push plus coupon would have the strongest effect. I don't know if we have to say more so than the push and coupon independently. But--. 
  Alexandra: Can I just come back to our dv ice cream sales or do we want to get more specific in terms of units sold? Or dollar value? 
  Jacqueline: Considering it says and want to increase ice cream sales.
  Alexandra: We've spent a lot of time with Vince talking about what exactly are you going to be measuring? Maybe I'm overthinking things.
  Rodney: If you want you could say the number of--. Ice cream cone sales. It's up to you. But ice cream sales is generally what we're trying to-- is our dependant variable. Because we're offering a coupon. The sales might not be as reflective. We'll say scoops. Okay. Is that--. Might be overthinking things. Just that-- okay.
  Rodney: It could mean in weight. The amount of ice cream they had before and the amount of ice cream they had after. So-- but-- I think generally speaking you know-- it's-- units sold. We could just do it as simple as that.
Instead of saying some effect. Maybe we're saying more-- positive effect or is it just direct? Well we expect it to be more than the control. I think. Well if you want to stay with that language then yes.
Positive correlation. Let's not try to overcomplicate it. Because-- I mean if he pops in here we can ask him how--.
Like when you write a hypothesis statement. You're basically stating that you expect to see more sales in the push notification. 
  Jacqueline: So I pulled up the PowerPoint slide. Instructions. Discuss and decide what is the independent variable and then in brackets include unit of analysis. So good catch Alexandra. 
  Alexandra: You're welcome everyone. That is the only thing I've been right about so far today so I will take it and I will be quiet for the rest of this course. 
  Sack we Lynn: And two what effectiveness do you expect. No tidbits of guidance there.
  Rodney: Instead of saying sales we'll stick with the units. More units sold. The push notification would be-- yeah, more units sold than control push.
Three and four. We can't do that yet, can we? Are they just making up numbers? Is that what he said for us to do? 
  Alexandra: Group four has not, group five and group two-- sorry and three have. What do we know-- test interventions.
That's interesting okay so one work on questions one to four together. Please show your work as you develop your data. Two for question five, create graphs independently. Compare graphs and then copy the best graph onto the slide. Make a note of your questions and be prepared.
  Alexandra: Means of each condition. Enter into a table on the left. Should we put up our hand and see if we can get someone in the room to clarify what we are supposed to be doing? Are we supposed to be just pulling numbers out of thin air? 
  Rodney: Yeah, sure. Because the thing is you need-- you can do the means but you need a standard deviation. I mean technically you can calculate your standard error if you have a mean. Yeah. 
  Jacqueline: We need a sample size. 
  Rodney: Let's just put up our hand and ask him. I'm not sure what it means for each condition. 
  Alexandra: I don't know how to do that in here actually. 
  Rodney: What would we expect to see then. I guess then let's estimate a sample size of 500 customers.
Right? 
[ Ann speaking ].
Sure. Okay so if you have a hundred-- sample size of n. No coupon, no notification, we would expect the number of units sold for that group to be-- so the mean would be sorry if we're talking about means. The mean for that would be let's say--. Yeah.
  Shakti: Did anyone ask for help? 
  Alexandra: Are we supposed to be making up numbers for the tables at the bottom? 
  Shakti: The data is available. Let me ask Vince give me a minute okay? I'll have to ask him where he put it.
  Jacqueline: So I was reading the slide again and it said in the slide which it doesn't say this up at the top. You work for brain freeze emporium and you want to increase the number of ice cream sales per hour. So when our-- and would variable have something to do with units sold per hour? Because it now adds in that.
It doesn't say on the slide though does it? Sorry it doesn't say it in google but it says it on the slide. Sales per hour.
Number of ice cream sales per hour. So I think all we need to do on the dv is say yeah units sold per hour.
  Rodney: So that would be the change in our dv yeah per hour. And then-- yeah it's fine with a language down below. Because we established that in the first-- with all of our independent variables.
  Alexandra: Shakti suggested the data-- can anyone see the data somewhere? Am I missing something really obvious? 
  Rodney: Is it in the sheet below? No? 
[ Ann speaking ].
 Alexandra: So now we just need to spitball a means.
[ Ann speaking ]
  Shakti: If you go to the second slide, you can get the link there and you can change the name of the title to that particular question. Does that make sense? The data from moodl is about PE in bins. This is about ice cream. So I don't know what's goin' on. 
  Shakti: If it opens the excel. You can change the control to one of the conditions here.
  Rodney: So use all the same data just change the names. 
  Shakti: Yes. 
  Alexandra: Jacqueline, I'll figure out how to drop it in the chat for you. 
  Jacqueline: Thank you. Even in the link it's the google docs file can a get over right now.
  Rodney: Sere give me a second.
  Alexandra: I managed to share something in chat. Okay so then-- location--.
Is now coupon. No coupon, right? Sorry I have too many windows. I'm going to have to stop sharing for a second. And then the SE will just remain the SE and then coupon will be--. So location is now what? Here it's just easier to take the headings from the slide and put them in the table.
If that makes sense.
And you can just highlight. 
  Shakti: I'll go to other groups and see if they have a similar problem. Thank you.
  Alexandra: So basically just change the numbers in this document for our means. Or what it is-- 7.861 right and 5.25. That's what they are telling us to do.
But the problem is that there's a control and we have-- one more extra condition. Coupon. No coupon and then we have the push notification.
  Alexandra: But can't we just treat like--. 
  Rodney: Coupon, no coupon. The control hits the push notification. If we want to do it that way.
Does that make sense what I just said? 
  Jacqueline: Just changing the name in the table right. It was effectively controlled but could just be no notification. No coupon in that column. Which is a control. 
  Rodney: Whoever is sharing right now, stop sharing and we can just all work in an excel sheet here. To get it-- 
  Alexandra: Were they telling us to change the numbers in the excel? So still supposed to make up our means. Because there's no point in using their numbers in their table because they've dealt with calculations so if they were to be putting new information in here then presumably they'd want us to spitball a mean value and an n and put that data into this excel table-- maybe? 
  Jacqueline: Isn't the real thing we're supposed to be doing is the creation of the graph? So I don't think it's just like yeah-- I think he could also-- you could also make up numbers if you don't have the data, because he wasn't sure.
  Alexandra: Okay. But then there is a graph in his. Just like the one that he did. 
  Rodney: Yeah this page. We're just changing the names. He just wants to show us how he can do this data visualization. 
  Alexandra: So we're just changing the labels in the excel sheet. Some of the numbers. So we could invent a sample size and a mean if we wish and then we would just pop those numbers in the table. And it would automatically calculate everything for us. And then we update the labels and shi TNT graph to make it pretty, right? So we probably do want to make up some numbers in the mean. Because I'm assuming that they are expecting our graphs to look a little bit different than theirs. 
  Rodney: Yeah we can ask if you want. From what I understand it's just use-- what we're trying to do is just-- configure this from what I understand. But let's ask to clarify.
  Alexandra: Is it Jacqueline or--. 
  Jacqueline: It's actually jack-we-leen but that's fine. I did just click the help button. Oh there's Shakti. So we're trying to figure out do we just use straight up numbers from this? Or are we supposed to create new numbers? 
  Shakti: Up to you. 
  Alexandra: What are we supposed to be learning to do in this exercise? Show you we can make it pretty? That we can relabel a cart in an excel sheet? What's the learning objective for this? I think that's where I'm getting a bit lost. 
  Shakti: It's to learn visualizations from what I can see and how you can graph means and standard errors. So right now you can basically change if you have a data in this form, this is the kind of graph you can make. So if you want to add new numbers that you think make sense with your units sold per hour. It's all good if that makes sense. 
  Alexandra: Maybe I'm overthinking this. I'm just like. I think we also have to recognize we have eight minutes left of class and we have to create some kind of graph. 
  Shakti: We're extending the activity by five minutes. 
  Jacqueline: I have to leave at 7. So class ends at 7, I have to leave. 
  Alexandra: So let's do whatever we want to do with our own graphs whether it's label it or change numbers because I'm lost right now. So yeah-- I think we'll just-- this is the point where we disband and work quietly.
Okay.
  Vince: Hi everyone. Does someone want to share their excel file so we're all working off the same sheet? Thanks Rodney.
 Yeah so great, awesome. You're updating the labels. You can keep the numbers exact. They are just made up numbers right. So maybe you have more sales for coupon or less. It doesn't really matter. The goal is to see how playing with these numbers updates the graph. And how a big standard error leads the wide confidence intervals.
Great, yeah, love it.
So then really just take a screen shot. You probably want to add like a Y axis label here.
If you don't have time that's also fine.
Okay seems like you folks are-- so I would just yeah-- exactly. Say ice cream sales per hour or whatever it is.
 Great.
And then just take a screen shot and add it to the google slides and you're done. That's awesome. Sorry for the confusion there.
  Jacqueline: We still think you're fabulous Vince. I appreciate you have so much enthusiasm about it and you're so trying to generate it into us but I'm like man, two plus two is hard nowadays. 
  Vince: You're not wrong. Two plus two is hard and controversial. This plot is looking good. Coupon no coupon. Control, push. I would zoom out take a screen shot. You probably don't need the axis title but you have the condition or something. Okay I'm going to jump out.
Thanks folks.
  Jacqueline: I feel bad for Vince. So clearly loves it. But it's such a difficult thing especially keeping out of any kind of math for decades. 
  Alexandra: I feel like I'm probably seriously overthinking things here. But--.
Yeah, totally one, it's already done but we also didn't have the sheet at the beginning. I guess there was a link that we didn't find. But not to be complete-- we just had this discussion theoretically now because the graph is design we said it was great. Thank you, Rodney. But the X axis sending the push notification over 28°. So you get a temperature or getting the effects of a push notification. Where are you adding over not 28° control in here. Is that just when there's no notification. Where we've seen temperature isn't 28°? Or I don't understand their experiment. Maybe I'm overthinking it. I think you're on mute Rodney. 
  Rodney: It collapsed everything. Yeah there would have to be another condition here. Because you have your push and then you have your push-- at 28° which could be--. 
  Alexandra: So I guess coupon and no push is when you have a coupon but it's not 28°. 
  Rodney: Sure if we want it to be that. It was this to me-- this has been so half-ass. This last assignment that I think he's going to be pretty generous. He just said yep, great. But yeah because it doesn't align with what the assignment actually is in my opinion. Like I say if we look at the assignment. There we go. I threw this in there. I don't know if it's in the right spot. Is that even ours?
Yes, it is. Okay. So when you think about-- factorial-- what is happening up here. Anyway notification-- it's just easier to read it from here. You want ton crease the number. 
  Vince: I am impressed by what I've seen. The basic idea is these numbers are conceptually hard. But if you break it down, plot it out, it's pretty intuitive. Very quickly going to wrap up. There's some things I didn't get to today. I'm going to record a supplementary video and put that out on moodl. Basically we think about centering intervals as a measure of uncertainty. Always uncertain about how our sample mean reflects the population mean. Which try to visualize these statistics on their own. We try to create graphs and tables that communicate everything someone needs to know and nothing more. What I'll talk about in the supplementary video is transparency. Open science. How to report these results using a standard notation so that your audience understands exactly what you are talking about. Problem set two due soon going to build off some of the skills we've talked about today. Given the confusion. If you have any questions please shoot me an e-mail and we can set up a one on one office hour. We can go through the activity and the excel file. I really don't want people left behind so please do reach out. That's coming down the pike. My advice is to start thinking about. Chipping away.
I'll be here for the next 30 minutes always happy to set up time next week on the weekend or early next week. Thank you so much for your patient and understanding and hard effort and I look forward to seeing you all next week.
  Crystal: Sow mentioned you'll post another video so I'll keep my eyes out for that. Maybe that'll answer some of the questions. Our group was talking to Shakti so I was just wondering this graph we made is to be able to understand. Plotting confidence intervals in excel but how do we see if we want to see what the confidence intervals are numerically where do we go on excel to find that? Or do that in JASP, okay. 
  Vince: That's what I would do in JASP I would--. 
  Crystal: So the slide that you did talk about with confidence intervals in JASP for example-- what-- how-- what is where do we see the confidence intervals. 
  Vince: Numerically? 
  Crystal: Looking at descriptive plots. So here I'm plotting a few things. One I'm plotting-- going to independent samples t test because I'm going to focus on the difference between the two. But in JASP you have to go to a different place to get what you are talking about which is a 95% confidence intervals for each value. But basically here I'm given the plots that you've seen and these plots represent these mean values. This white dot 7,400 this black dot 8.500. The standard error is 856 and so this is showing-- so hard to tell about the Y axis. But it's multiplying this number. And then it's showing me this here. To actually get a number by hand but you can also do it in descriptives. Where you have what is it f estimate? By ten year. So these are the same numbers that you would have just seen? 7400. 856 is the standard error. That number times 1.96 plus a mean is the upper and the mean minus that is the lower.
  Crystal: Okay that's under descriptives. I am going to-- is this just your JASP live? Not a slide? 
  Vince: This is not a slide. This is live. But I can add it to-- let me make a note. 
  Crystal: I would like a screen shot. So I can remember. Okay. Great. Thank you. I think that answers my question. Thanks. 
  Vince: No problem. I'll add that to the supplementary video. So you'll have it for posterity crystal.
Awesome. Nathalia. 
  Nathalia: Until they cut our access. I was allowed? I was thinking I can download your classes. 
  Vince: I don't know. I think so. 
  Nathalia: I want to remember this knowledge I'm trying to build. And it's about the rest of the class that you are going to post is this necessary to do the activity too? 
  Vince: The problems it asks for you to report something using APA format and so that will be in the video and I'll have that out by tomorrow morning. But to be honest all I'm going to say is-- you have the slides. So if you follow along what comes after the group activity. It shows you exactly how to do the A.P. reporting.
  Nathalia: We did the last activity without explanation five points right? Wasn't that? It's not the same? That's what I struggle so much on Sunday. I was like-- there was no explanation. Just can slides. I need more than this. Problem set one there was A.P.A. or five points without the explanation. 
  Vince: There were separate slides. Okay. It's similar. 
  Vince: And the readings as well. Okay. Thank you.
Vince can you go to slide 52 and & read it to me again. Unfortunately my son called me with a panic issue of course. Even at the age of 20 panic issue. So Nathalia you have that to look forward to.
  Alexandra:-- Melanie: At 6'2" if he sits on my lap you're in trouble. He called me just as you were going through study two. Can you just go from two to three because I heard the recording is not there. So I thought I'll listen to Vince later but it's not there. 
  Vince: I'll re-record that too. I have a lot of recording to do tomorrow because we didn't record the first half. What you're seeing here is basically a visual t-test. So when the t-test generates a p value that is big, it's going to look like study one. The intervals will overlap by a great degree. When the p value is below-- there's no overlap. So when the p value is .06, .059. .07 it's going to look like study three.
And all this is showing the t test is literally the standard in action. Looking at the difference between two means.
  Neal: And then I found a UBC guide but didn't want to show other people in case it wasn't a good one.
  Vince: No I haven't seen it but I've seen JASP guides before. 
  Melanie: I think it's a UBC one I found this very useful. So if it's-- I'll send it to you. If you think it's okay maybe others might find it useful.
I'll send you a link and you can see if it's good for others.
We had a time change so you're a really good lunch break for me. 
  Vince: Okay that's good. Happy we can kill some time. 
  Melanie: I love math. Econo metrics was my favorite class. 
  Vince: That's great. This is all econo metrics. 
  Melanie: Just a long time ago Vince.
  Talking in my breakout group. Another M name. And it was 3 a.m. where she is. So it can be worse.
  Melanie: See you next week thanks.
  Crystal: I have to go slash other people have questions can I follow up on the question you shared Vince on your screen just now and you'll share. Can you open it again if it's easy? So you have a lot of beautiful numbers on the slide. Can you scroll up? Okay how come when I tried just doing any of the other things like F choice or p plan or just other things in the variables? 
  Vince: F choice won't work if you go back to BI 106 class one these little circles here mean that JASP thinks this is a categorical variable. So asking what's the average of chocolate. What's the standard deviation of sunlight? JASP doesn't know how to ence that. That's because it's categorized as a variable. You said it didn't work with t plan. It is the same thing. Ordinal variable so JASP is like I'm very technical and precise and I don't calculate the mean of an ordinal variable even though we've talked about this, you absolutely can do that. It does give you minimum and maximum range. JASP will only do this for variables that it thinks are continuous. And that'll be any variable that has a little ruler income. Income numbers don't make any sense.
  Crystal: So if I want to do the other thing you just said I'd have to change it-- okay.
  Vince: Go back to edit, variable and change data type. My pleasure, happy to. Did you get all these options?
Those all made sense? These down here? 
  Crystal: Yes.
Well thank you.
  Nathalia: I don't have any questions. I'll hop off. I may or may not e-mail you. 
  Vince: Even Sunday. Send me an e-mail. That's fine.
  Vince: Yeah chi squared is when you have counts of things and proportions fall into various groups.
[ Ann speaking ]
  Vince: Would you want know make a supplementary video about chi squared test? Would that be helpful? Okay. I'll add that.
Yep, I can do that.
[ Ann speaking ]
For the activity we did today? That's right. You would take the excel file today and edit the numbers with what you get from JASP.
That's right. And by somehow, you just type it in.
Yeah so you would just enter them here.
Does that make sense? Well, I'm sorry about that but it looks like your group got to the right graph in the end.
Is you would calculate the standard error in excel? Is that your question? Yes, you can. But you would have to be careful about using the correct standard deviation.
One option in excel is standard deviation dot p and dot s. So you'd want to make sure you're using the correct one. And what p and s stand for. Population and sample. Oh, okay. It implies a correction for working with a sample. So yes you can do it in excel. But the nice thing about JASP is it takes care of all that for you. It knows the right way to produce the standard deviation to then take the square root and generate. But yeah you can do it all in excel if you wanted to. You can do it in python. For sure yeah. You can use whatever technique you want.
 And if you want to do it in excel and you get confused you could always e-mail me and we could do an office hour and we could go through it together in excel. But the other option is just to do it in JASP. That's way that I recommend.
[ Ann speaking ]
Okay yeah send me an e-mail whenever you have time and I'm happy to reply. Thank you so much Ann. Thank you. Bye.
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