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INST FEYZA SAHINYAZAN:  Welcome back, everyone.  How is everybody?   Good?   Tired?   It's Friday afternoon.  Ready for another three hours.  We'll see.  So today's talk we're going to talk about operations strategy.  It is a very important topic and it doesn't have too much computations in it and I promise lots and lots of complications at the beginning of the semester.  We're just going to learn one tiny formula today but it is the initial step in the sense that we're going to see depending on how the strategy that we choose how the operations can follow.  That's the whole idea.  Last week we saw this slide; right? From A to B, from design to happy customer and we can actually take multiple directions to reach the supply with the demand.  That was our job with supply chain management.  So match the supply with demand and we can actually do it many different ways.  So aspirations people, we just ask a question how; right? So we don't say why, we just say okay, if you want me to build a bridge, I would build it.  Just help me from where to where.  Just describe what is needed.  So the idea is what for example depending on where like what kind of differentiation that we want to have within the food sector for example we can focus on fast delivery.  They are both food deliveries, McDonalds and a Michelin star restaurant.  They can be both on the same but depending on the strategy priority, your direction to choose, all your operations procedures will look different.  You wouldn't expect to have the same recipes, the same layout design, the same kind of pricing, same kind of equipment, same kind of training and same kind of management for McDonalds and Michelin star restaurant.  So that's why I would like to open our discussion on supply chain management by depending this whole ‑‑ talking about operational strategy.  What would be the directions that a company can pick but after knowing where to go then we can start thinking about how to ‑‑ you know, make sure our operations ensure that the end goal is met; okay? So let's start with a quick kind of like daydreaming session but then it's going to be just very brief.  2 to 3 minutes.  You can't just fall asleep and then start dreaming for the next three hours.  Just 2 to 3 minutes and I want you to imagine the best car that you think you can afford in 2 to 4 years basically right after your graduation.  You work maybe for a year or two, the best car that you can afford, like your dream car whatever it is but we're going to be realistic.  That's why I say not in 20 years.  I say in 2 to 4 years; okay? Also no cheating.  You can afford.  Not your father.  I don't care if you're rich.  I don't know if you have a very rich grandma or whatever so based on your own salary what do you think you can afford in 2 to 4 years like what would you like to purchase and why.  I want you to think about the brand, if you are into cars and you know a lot about cars you can also think about the model but I don't know about them so I don't care.  And the reason.  Whyyy did you pick that car.  Why.  Why did you want to purchase.  Take 2 to 3 minutes and I don't know, make a mental note.  Just think.  Okay.  4 years from now, with the first salary that I have this is the car I'm going to purchase, lease, whatever and here is the reason.  I picked that brand because that brand offers me this; okay? Focus on your own dreams.  
[group discussions] 
Ready?   So for this, we're going to do a side quest; right? What I want you to do is to either go to menti.com or scan the QR code.  This is an in‑class activity but without points.  I'm just interested in it.  Okay so first I want you to type the brand, affordable dream car.  You can use either this QR code or go to menti.com and then use the code at the top, 5806 1745.  Okay.  So now I want you to write in one word why did you pick that.  So why.  If you said Hyundai why, if you said Tesla, why.  After you put in your answers please do not turn after your tab because we're going to do another activity later on but if you just ‑‑ I can close it and reopen it in case you remove user and you're on a free account so we don't have that many users so don't close your activity after you're done.  Okay.  So if you look at these two, it's just in the first slide there was a lot of Teslas and Hyundai and Toyota.  And here, this is a work club.  Shh.  This is a word cloud, the more people use the same words the larger we see it.  So there was a lot of reliability and affordability with Toyota and it makes a lot of sense so it's just like we have this connection between the certain brands and certain and certain reasons.  And I do this activity each time I teach this class in different shapes and formats.  It used to be when I first started teaching it was pen and paper and I was reading them one by one and now we're using a high tech version of it.  If usually, usually 99% of the class people put brands like Hyundai Peugeot, Toyota, it could be associated with affordability, even Toyota and Honda is also associated with safety and reliability.  Sometimes people still cheat or maybe they have huge expectations about themselves.  Good for them.  So just for the looks or class sometimes they pick more expensive cars but they never see I pick a rolls royal because it's affordable.  They never say that oh, I picked for example ram because it is sustainable.  There is a match between the cars that you pick and the reasons.  It's not like totally random.  It's not like one of these reasons could be randomly matched with one of these cars.  There's a match between the cars and the reasons that people were choosing.  And this is no coincidence.  So customers know actually what to purchase and for what reason.  For every brand, for anything that we consume, as a consumer you have an image of that particular brand of that particular company.  You have an association when I talk about McDonalds you don't expect a high quality ‑‑ it's usually not first date material.  Usually you take your significant other to McDonalds for dinner if you're married for 10 years.  So the reasons that we pick and the brands, they work towards these associations the consumer wants.  They want to pick that for whatever reason.  So they target a certain segment.  Not everyone can be the class car and not everyone is interested in being the affordable car in the market either; right? So you just have to create those associations in your consumer's minds on purpose.  And then these were the main reasons that we get drawn to people's responses about cars, we can even make them even larger groups so that it would be making sense for any type of brand or any kind of good or service that we talk about and we can summarize them like this, cost, quality, delivery speed, flexibility, and more recently, social responsibility or environmentalism.  The cost, the budget options, being the budget brands for any kind of good and service that we can think of there might be a budget option.  Quality for certain items for certain brands they don't want to be the cheapest option in the market but they just want to be the highest quality one.  And delivery speed, we're going to talk about and flexibility, sometimes companies just want to be as different as possible from everyone else; right? I couldn't design any other syllabus.  In my other courses I actually designed pretty professional syllabuses and then I dress more appropriately for a business class and in this particular class I do these weird games inspired syllabuses, I wear relatively weird cloths and weird makeups to differentiate myself from all of these large courses that are being offered to you especially if you're taking it in the summer and especially if you're taking it on Friday afternoon.  I just wanted to be at ‑‑ as possible so maybe, just maybe you will be interested while I'm talking.  So we kind of target these things for a reason.  Okay.  So if we put all these into a quadrant, we see that and first I'm going to explain the traditional way of seeing business and then we're going to talk about more concrete examples of it later but first, initially mid 1900s, this is how we were seeing businesses and how they were actually you know creating their priorities.  Price, competition, trying to be the cheapest option in the market and target the most affordable segments.  Quality, nowadays you can also put sustainability in that box so price and quality were assumed to be trade‑offs so either you can be tied to the most affordable segment or high quality statement but you couldn't be both very affordable and a very high quality option at the same time.  Assumed tradeoffs.  Same about the fast delivery and flexibility.  Either you can be very flexible, very customized option, any customer can pick and choose, mix and match whatever they want for their company or you create a unique valuable position for them or you can be the fastest option.  You can be the most convenient option but it requires almost zero customization.  It has to be where everyone is getting the same thing and then you can deliver it really fast; okay? That was like the major trade‑offs associated between these trade‑offs.  So not two of them can happen for the same brand at the same time.  Sometimes even the same brand could have different products tide in different segments like a side brand like child brand and what not.  But not under the same name.  And this is how you can see it actually in a way in the sense that this quadrant can represent ‑‑ yeah.  So either an item or option given to you could be closer to this quadrant like high quality or low price; right? Or they can be either associated with fast delivery or flexibility or uniqueness; right? So if an item, for example, or if a brand is only known for their low prices, you will place it here.  If a brand is only noun for their high quality, you would have placed it here in comparison to others; right? If a brand was supposed to be known for both their high quality but also high flexibility or unique items you could also represent it here; right? But as you can see in this 2‑D format you cannot have an item that is both high quality and low price.  If you put an item here that means that it's just a generative and no differentiation whatsoever.  So let's play a game.  So before we going into too much detail on what all of these things mean, I just want again one more time to hear your perception as a consumer.  Not as a business professional yet but as a consumer how would you place these three options on this product relative to each other.  Let's assume this is Friday night, after this, you just go and have a pizza party with your dorm mates, friends, family, your choice.  Purchasing pizza from dominos, final Italian restaurant, or frozen pizza that you just get from the grocery store and then heat it in your oven.  How would you place it so if for example one I put here and one of them here and one up.  So again, we're going to do another side quest and there you can actually move it as a scale so on one scale maybe it's just like high quality verses low price.  And on the other scale for each option there's fast delivery and flexibility or uniqueness of the experience that you get from this.  Okay?   I want you to discuss within groups maybe like two or three people together and see how would you place it maybe there are some objections, maybe there's different things and one person from the group submitting it will be fine.  If you want to do it by yourself, you can do it by yourself too but it would be fun.  Let's go through it one more time and with the same opportunity hopefully you didn't close.  And tell me how would you position dominos, fine Italian restaurant, and frozen pizza in this high quality, low price, fast delivery, flexibility quadrant.  
[side quest] 
If you have any questions, if there's an argument you want me to settle, raise your hand and I can come.  Okay three more minutes for you to enter your answers into the system.  One more minute okay, thank you for your contributions.  This takes the average of your answers; right? Your own answer as a consumer, your own perception might differ from that but let's start with the easy one.  So in terms of the low price, high quality what do we mean by that?   And then accordingly, according to your answers collectively with think that those are the lowest price among these options, the frozen pizza maybe there's promotions or discounts and you can purchase it in bulk or what not.  So lowest price and it's not a very high quality one either.  Similarly, dominos appear to be in that low price quadrant in comparison to the fine Italian restaurant.  One thing we need to understand about this is they are relative if I were for example comparing three fine dining restaurants it would be different or I don't know, three different brands of frozen pizzas could be different but here, relatively to each other, and the exact spot is not that important but frozen pizza their main competition is the low price and maybe in terms of the fast delivery and flexible and uniqueness quadrant they stay a bit on the fast delivery side.  You can think of fast delivery not essentially as home delivery but also as convenience.  How convenient for me to reach that option.  If I have frozen pizza in my fridge, it's the most convenient option.  If I don't have it though, might be actually dominos might be more.  Depending on the assumption to.  If you don't have them inside my freezer and placing an online order might be a little bit easier instead of me going to the grocery store and purchasing it and come back.  Right?   But in terms of the flexibility, uniqueness we don't see that much of a difference if there's anything we believe that they are both ‑‑ you know, staying on the fast delivery side of the quadrant.  When it comes to fine Italian restaurant, there's an agreement that collectively the option definitely has much higher quality in comparison to the dominos and the frozen pizza.  At least that's the perception in the consumer's mind.  So you know about these tests like blind tests when people drink wine blindly without knowing which ones are high priced and which ones are low priced sometimes people's perceptions and people's taste when they don't know the prices verses when they do know the prices changes a lot.  So sometimes you just pick a restaurant and it's Michelin starred or if there's any ‑‑ oh you should go to this restaurant kind of list you may perceive the food as like higher quality or maybe more delicious but if you were eating somewhere else, maybe it wouldn't taste that good and you wouldn't perceive it as high quality.  But here, quality‑wise yes and then we also see in terms of the fast delivery, we see it leaning towards the flexibility and uniqueness and here it makes a lot of sense in the sense that A, it's not fast but then you could have put it just high quality top and you wouldn't show any preference towards the fast delivery or the uniqueness but it kind of makes sense but it also appears a little bit closer to the flexibility and uniqueness aspect in the sense that A, that experience by this, it's a unique experience in comparison to just another pizza and sometimes these high end restaurants they actually take great care for your ‑‑ for example, like customs issues like sometimes if you have any allergies let us know two weeks in advance so our chef creates a version of that food without having those ingredients that you're allergic to or don't want to eat.  On the other hand it might be super rigid too depending on the chef and they were like, you know what I created this signature dish either eat it or leave my restaurant.  So depending on the chef it could be very flexibility or not flexible at all; okay? And it doesn't even have to be products; right? You can also see the services from that lens too; right? So retail, you just want to purchase an item, none of these are producers; right? Some have their own brands but still just purchasing an item over the is internet, that service by itself can also be in a position here and we don't have to go over all the details but you all know how fast would it be if I purchased something from Temu verses from Amazon price.  We have an idea or how like flexible like how many different items, how many unique items, how many items I can purchase from one verses the other.  Which ones are higher quality, which ones are low price and what not.  So we are using Temu version of it it just kind of sounds a little bit cheaper.  These things like consumers have very quick to get these positions and then adopt what the companies projecting towards the customer's very quickly; okay? So let's go over these dimensions one by one so the first trade‑off, traditional trade‑off that I mentioned was between the price and quality.  And if you are going ‑‑ if your company is going to the price distinction means that they are trying to offer the most value to our customers for the price that you are charging.  Usually it's the cheapest but this is another way of packing it like we are creating more value.  So one very concrete example is budget airlines.  So you have like these major airlines for example if you want to fly with Air Canada you just go to the Vancouver airport but there are some other options like flair and this and that which don't usually go to the Vancouver airport and then you have to travel another airport to find a smaller airport but then you can actually find much cheaper flights that way.  Secondary airports, few fare classes, more and more like zero baggage allowances like no cabin baggages, no carry on baggages, nothing, you have to purchase them.  Smaller crews in many cases you may have one person maybe just how to buckle your seat and that's it.  No food, no beverages, nothing; right? And more efficient cabin design.  So sometimes that's what people get in the sense of for the sake of efficiency is we are trying to make everyone's life miserable including the workers and customers, not really.  So more efficient cabin design, you all understand what I mean by that so if you just take an older plane every once in a while you can see that how big the cabin size was and how large the seats were and then how much this distance there were between two rows and nowadays we are getting shorter and shorter and shorter just to fit another row of seats and everything.  I'm a very short person and there are certain cabins that even my knees are touching to the front seat.  Shouldn't be the case because I'm minuscule and I'm sure 80% of you are taller than me which means that your legs are mean for visible.  So this is why you go for the cheapest fight.  Ikea in the sense that they were revolutionary, they revolutionized the whole furniture sector with their design.  It wasn't the thing, it used to be you just go to the store and if you like a table, if you like a couch or something like that, maybe there were two or three pieces but they were like full blown size of whatever the end product is and then it would be like five very strong persons carry it to your home and whatever and they came up with this flat pack design and now doesn't matter where you purchase your furniture, whether Canadian Tire, whether this or that, you all get ‑‑ all of them are coming in flat packs.  It was IKEA design first and if reduced the cost a lot, why?   A you're their manufacturers as the end consumer.  Also they can save on that with the flat pack design with the same transportation capacity you can actually ship way too many items with the same storage space you can actually pack way too many items so the space needed for the same amount of items is reduced and their supply chain is much shorter.  In the first lecture I show you a supply chain where manufacturers and ware houses and distribution hubs and retailers and IKEA, what is the case.  Just after the manufacturer, everything is crammed into one location.  You're basically purchasing from the ware house when you go there and you just like an item you just go downstairs and it's basically a ware house and you pick the right one from the ware house.  So there's things that are much shorter so they don't need to ship the item multiple times.  This is how you can also achieve cheaper prices.  It doesn't always have to be low quality, that makes sense we don't know that IKEA is not the highest quality furniture that we can purchase either.  Any other examples that you can think of like a brand or a certain approach that goes for the cheaper like trying to be the most affordable option.  
STUDENT:  Dollarama. 
INST FEYZA SAHINYAZAN:  True.  Like dollar stores.  How do you think they are achieving in comparison for example another retail store are there any differences you observe. 
STUDENT:  Smaller sizes. 
INST FEYZA SAHINYAZAN:  Smaller sizes so they don't have to rent larger spaces but they still manage to fit a lot of items.  How so, much lower corridors with the flat pack.  No staff.  Nobody who is interested in coming up with a beautiful design.  You just purchase something from the box sometimes; right? They are not selling very high quality products either; right? Any other examples?   I can wait.  
STUDENT:  Budget makeup brands.  Like Quo.  
INST FEYZA SAHINYAZAN:  Quo, yeah. 
STUDENT:  They are not spending as much time on R and D.  They are using their formulas from other brands. 
INST FEYZA SAHINYAZAN:  Generic formulas.  And they are not also marketing that much.  They just appear on these drug stores and then they are just like very conveniently located and you just see it ‑‑ you don't see large marketing budgets for these items and it just grows organically.  Good.  Traditionally I would like to emphasize this one more time, traditionally, not necessarily today's world but traditionally this was assumed to come with a quality trade‑off.  In the past people were thinking that either I can go with the cheapest option but then I know it will be an shitty product or I will go a high quality product but then I know I have to pay a lot for the product.  So let's look at the quality, so one example, again we're talking about consumers perception.  Might be the case.  Might not be the case.  So if you just search for example for YouTube now, fake dines, Dyson verses the actual item for their hair care products for their like cleaning appliances you can see these comparisons a lot why because it's just the blow dryer they are charging how much?   Anyone?   
STUDENT:  500. 
INST FEYZA SAHINYAZAN:  $500.  Blow dryer and maybe some hair styling.  For a ‑‑ how much are they charging?   Almost 1,000.  So if you are super interested in ‑‑ right so we just have all these comparison videos looking at fake one, 330 pounds, real one, 450 pounds.  Is it worth it?   Why Dyson is like charging that much.  So first of all, anything high quality like what they are claiming is that engineering driven excellence; right? They spend too much time on R and D to come up with certain air technology so for that, they are asking premium pricing to compensate those R and D costs, research and dominant costs.  They work with reliable suppliers in the sense that not 1%, not 0.1%.  Not 0.01% of items that you purchase from Dyson.  Even if that's the case they replace it immediately and it always looks sharp and very cool and there's this ‑‑ and the claim is that yes, maybe you can replicate the way that ‑‑ for example this care styling like it wraps around your air which makes it easier if you're styling hair in that sense so you can replicate that motion but what we're doing is we offer a hair health protection like you can't replicate the way that our products treat the hair.  If that is the case or not we need very long‑term I mean as a scientists I would require long‑term scientific trials and I style my hair 100 times with one option and 100 times with the other option and then compare so their claims that yeah you can rip off the design but you can't rip off the high quality service that we're giving.  But definitely not lego.  Again if you just search in the YouTube, he lego verses fake lego is it worth to pay that much to the original brand or not.  You can see all these comparisons.  For lego it's even more like the quality, the precision, 0.00001% of the time the lego will click with each other and that would be annoying; right? So to achieve that level of quality each time you purchase any kind of lego, maybe it was inherited from your grandparents verses some of them that you purchased today and they still fit to each other perfectly over decades the producers, how did they achieve that?   It obviously costs a lot.  So there's high investment in mold calibration, labor and training and then when you watch these comparison videos you see that you know what the packaging is a little bit different and instruction manual doesn't come with the cheap ones and those are very important things in terms of the high quality.  The main purchase of packaging is to preserve what is inside the item so if you just say that oh you know just the package is different for that I wouldn't pay but then when you open it and you started to find some broken pieces in it, even three broken pieces, whatever, maybe you know the whole design fall apart so it's not just three.  Items but without that three specific piece it won't look like the real thing.  So that precision is causing the high costs and that precision would be considered as a high quality end product.  This is just one example but precision is extremely important when it comes to ‑‑ any other examples where precision or high quality is very important or where a certain brand rightfully or maybe not so rightfully claims that they are the high quality segment option.  Any ideas?   
STUDENT:  Apple. 
INST FEYZA SAHINYAZAN:  Apple.  We all know apple by why do you think it's high quality. 
STUDENT:  They spend a lot of money on development and they develop like the fastest chips, the best displays and then they pretty much tell you if you want this you have to pay premium price.  
INST FEYZA SAHINYAZAN:  Hmm.  So you just pissed off a lot of people off here maybe but yeah, especially the very first apple, the first iPad, the first macbook was ground breaking so much so they we use it for the example here too but here we say that at the beginning eventually it was like it wasn't clear they were targeting the design so that it's just like people either just want to be associate we had that beautiful, beautiful design or just really, really high quality but yeah, definitely at some point.  Any other examples?   Where precision, high quality is very important or a certain brand is associated with high quality.  Yes.  
STUDENT:  I don't know how to pronounce it but Bosch.  
INST FEYZA SAHINYAZAN:  I was born in Germany.  Bosch.  
STUDENT:  Yeah the washing machines sometimes they are pretty expensive but they are high quality.  
INST FEYZA SAHINYAZAN:  Anything German made used to be ‑‑ used to be ‑‑ not that while ago, I'm not talking about 1945.  Even longer.  So German made items for a while assumed to be high quality.  Because of engineering and design.  But then they have faced so many backlashes and very famously and very well received German car found to be frauding.  Anyone remember that?   Volkswagen and what happened with them?   
STUDENT:  Dieselgate. 
INST FEYZA SAHINYAZAN:  Can you elaborate. 
STUDENT:  They cheated emissions. 
INST FEYZA SAHINYAZAN:  They cheated emissions.  They designed ‑‑ that's how good their engineers are.  So they designed a system that the car understands that if they are going through an emissions test or not, if the car was going through an emissions test the car wasn't generating emissions complying with the regulations.  If they were not going through the test they were creating a lot of emissions.  So the question is if you can do it during the test, why don't you do it all the time.  But that is a good example.  That's a good example too, in certain companies, certain even countries sometimes could be associated with a certain way of production or producing services; right? So for example, for many years, Germany, German products, high quality.  For many years, made in China with you used as if it was low quality but now it's fast delivery and uniqueness, it changed over the years.  So these things can change unless your company continues to put an emphasis on maintaining that claim.  So if you just ‑‑ you know, reach your peak for a while and you don't compete and improve yourself, it might be a problem.  We will continue because with uniqueness but let's take a few minutes break.  So I'll be back at 3:40.  
[Brief break] . 
Okay, everyone.  Let's take a seat.  We will continue with our second trade‑off.  Fast delivery verses uniqueness.  This is a bit less intuitional but I think through examples we can see what we mean by these images.  So fast delivery, so the most obvious example would be fast food.  And any kind of fast food actually, any service that you receive really fast is because perfection in operations management.  Not a coincidence at all.  We're going to talk about, for example, the McDonald and as how they perfected it but spoiler alert, if you watched the movie founder you already know how they did it.  If you haven't, as business students, tonight's Friday night, movie night idea, founder.  The story of the foundation of McDonalds and you can find something for yourself, doesn't matter if you're in finance, in operations, any strategy you'll find interesting aspects.  So it is achieved through efficiency innovations, could be shorter supply chains too but basically breaking down the steps to a million bite sized steps and then perfecting each and every one of them.  We will see examples like process management how for example when you watch, next time you're in star bucks watch them closely.  They have different styles of scoops even for the size of the drinks that you have; right? So if you just want to have an ice for venti size the scoop is different for the other size.  So they have different scoops so you know those kind of things, you may not even think about it but it's actually very important and people come up with those interventions and their marketing is amazing just by reducing 5, 6 seconds per Starbucks beverage per bugger per this or that, you can Gunn dollars and the impact throughout the world.  So we're going to see a short video for example of how dominos kind of perfected it.  Because what is dominos premise?   They have a slogan. 
STUDENT:  Made fresh everyday. 
INST FEYZA SAHINYAZAN:  Yeah.  What else if they don't ‑‑ this is about fast delivery, what happens?   It's free; right? Either they will deliver it depending on where you live, 30 minutes to 35 minutes or if they fail to deliver on time, you get the pizza for free.  That's how much they prioritize fast delivery.  We're not going to watch the whole video.  And we'll play it a little bit faster.  
[ Video Playing ]. 
So here, for example, you can just see one of the iterations that they make so it's like a spoon and ladle together to create their own tool to make this sauce spreading activity very efficient so you put and then trace because it's flat it just makes this whole process much faster.  It's not ‑‑ when you think about innovation and so nowadays we always think about cutting edge, sometimes it's just something very simple that is perfectly designed for your own needs can actually create this make or break thing.  There are many companies who are currently having these kinds of promises and I'm going to deliver it at this time and it's free or you get a discount.  There have been many companies who tried it in the past, don't get me wrong but they failed and they are not in that business anymore but dominos continue continuously have that process and it's their competitive advantage and how they differentiate themselves from the other people.  
[ Video Playing ] 
So again, when I ask you about dominos pizza how do you place fast delivery verses customization and uniqueness, some of you asked about it, dominos allows us to actually customize our pizza too and it's just like a very simple design which is now replicated in any kind of fast food joint that you go like at sub way or any joint you would see the same kind of this way, all these products and ingredients are premade and they are there and very easily accessible so whatever the ingredients that the customer asks, it will always take the same amount of time which is not always the case when it comes to customization but for dominos case it's possible because it's very easy to rearrange it if all of these ingredients were stored somewhere else and each time you have to go and pick and this and that.  It won't be the same speed as we would observe here.  
[ Video Playing ] 
So this is the what they have, they have their own design which is also utilized by other pizza joints over time but they come up with this design of having an orphan that looks like a conveyor belt actually so you just put the pizza on one end and then it just goes through it and at a very, very slow speed like 6 minutes and 30 seconds and then at the end of the conveyor belt you have a cooked pizza in 6 minutes and there are multiple advantages of this particular design, yes it requires a certain level of investment at the beginning but then once you have it, A, you can just put as many pizzas as you want, I mean not as pizza because of the speed of that there's a capacity but as many pizza are there and you don't actually open the close the oven door multiple times if you cooked in your life just once or heard someone complaining about the cooking delicacy once maybe your mom was angry when she was trying to bake a cake and you open it so you don't want to lose that temperature and what not so it creates a very unique design of oven this makes this ‑‑ exactly, they know exactly how much they will take to cook it, 6 minutes, 30 seconds.  There's no guesses, no one has to check it so you can save from the staff time as well.  The staff can just put it here and then go work on something else and then at the end of the conveyor belt it will be ready to be packaged and shipped.  
[ Video Playing ] 
This is the part they usually mess up so if they are running low on time and then you get this pizza every once in a while that are not cut very properly and you have to do it at home or whatever.  See they have a specific ‑‑ just exactly like a ‑‑ you know, pizza size items so that they can just take it from one place to together and it's very specific.  
[ Video Playing ] 
Okay.  Another way to do it, like in McDonalds we're going to see how they do it, again, spoiler alert, specific tools just for design and for Starbucks, same idea so basically breaking it down, whatever that you're producing, break it down into thousands of pieces and look at every single step, how can I make this more efficient, how can I make this faster, how can I make this more efficient and how can I make this faster and we're going to spend a week on this assembly line and capacity and bottleneck management and it will be fun but yeah that's the main idea.  Sometimes best preparation for frequent orders, you don't have to wait for example until you receive an order on cheese Burke burgers.  You can have fast made items because maybe it's the best selling like maybe you do a prebatch of whoppers if you know it's one of the most selling items.  For the dominos maybe it's not that easy because it's a pizza and then like it wouldn't be very fresh if you do it but you can do it up to a certain point.  Sometimes it's up to a certain point of production you can move forward.  For example you can bench fried potatoes and you can bench cook the Patties and it would be the same Patty depending on what kind of burger you would have some buffer inventory of unfinished goods while you are waiting for an order to arrive and once you have it you don't have to do everything from scratch.  Some of the items and components could be prepared differently.  Anything else when it comes to fast fashion again I'm just picking the easy examples and I'm going to ask you the hard ones.  It's just like in the sense that you see new items showing up in your shopping stores like Zara, like H&M, new products, new product lines are coming out depending on which ones we're talking about every three to four weeks a completely new line of production.  Sometimes if you're ‑‑ you also know that before the designers hit their design products.  Before they actually make it to the stores, for example Zara has a make up of that fancy design.  It's that fast.  They just see it, they don't even know what it would be, they just see it and then they create it and it's ready to purchase in two weeks, 3 weeks in the stores.  So then the designer brands are just like uh but they are good for the community and they just try to compliment themselves.  But what is the problem with that in fast fashion if you are just wearing items from these brands especially the basic items it's just like everyone is kind of looking something with the same cloths.  If you want something different you have to go to a design or come up with your own cloths, maybe you purchased from thrift stores I don't know, and then make your modifications.  So basically it comes traditionally with uniqueness trade‑off.  Either you get this fast fashion and then everyone like or you wear something super weird you cannot find anywhere because it was not necessarily a designer but it was like a Japanese artist who designed this dress.  But it's weird.  All right.  It's not like something you see everywhere.  But yeah.  Any other examples when it comes to fast delivery.  
STUDENT:  I would say Zara. 
INST FEYZA SAHINYAZAN:  You can't say it.  I just said it. 
STUDENT:  Oh, you did.  
INST FEYZA SAHINYAZAN:  Yeah, if you were listening.  Any other examples?   
STUDENT:  Amazon.  
INST FEYZA SAHINYAZAN:  Who said it?   Amazon.  How do you think they achieve that fastness.  Especially in the states sometimes they have two day delivery.  Here they have same day delivery and they are experimenting with one hour delivery and they are just pushing that boundary like two days delivery and then one day delivery and same day delivery.  How do you think they are achieving that. 
STUDENT:  They have distributions in the middle of the city. 
INST FEYZA SAHINYAZAN:  Yeah, they have to pick for example distribution centers in a way that has a very large coverage.  What else might help, you or anyone else?   How do you think Amazon is becoming the fastest delivery?   
STUDENT:  Multiple trucks and vans.  Like ordering for the same company they have the same trucks and they are able to use that to deliver places. 
INST FEYZA SAHINYAZAN:  They make investments in a larger transportation capacity.  So maybe if they have multiple and rather than optimize for example if I were for example going for the cheap option, I would have just had one truck, two trucks, whatever easy and I would use them to the most efficient way multiple, possible trips and what not.  If my choice is to go with the fast delivery then I have as many trucks as possible whenever there's a new order I just deploy that.  
KENT:... 
INST FEYZA SAHINYAZAN:  We're going to come to it at the end of the semester but they also do super creepy stuff.  They store all your data, your purchasing behaviour, not only yours but anyone who's kind of like you may be living in the same region, maybe have similar tastes, they classify you so then they do pre‑empting shipping towards you.  Not to you but towards you like okay people who are between age 15 to 25 and living in this region seem to be purchasing this item so let me actually put as much inventory as possible closer to them.  I know that some of them will purchase it eventually so it will be radially available.  Once they purchase it it's going to be not from Ontario shipped but it's going to be shipped from Langley maybe like the closest place as possible.  So a lot of consumer antics driven towards so it doesn't have to be you can see like the spectrum of the innovation and it could be something as simple as a spoon or you could be something as complex as a very specific custom algorithm; right? But then it has to be designed for the particular purpose.  And because of that, it usually comes with a uniqueness trade‑off.  If you're super unpredictable, you know, not part of the trend, whatever, you may not be guessed but if you're just like everyone else you can get your items faster.  Uniqueness, flexibility, uniqueness.  A few of you I've discussed it and you're already picking this up.  The first definition could be what we're meaning by this dimension is high number of choices.  A chance for customization.  A chance for getting what I exactly want.  Maybe you know tweaking the item.  Anyone who is familiar with build a bear and their business model.  Anyone who can explain it in one sentence.  What is it, what they do.  You all pretend you don't know and don't get a build a bear once and cry for it from your parents.  You're too cool now.  Anyone?   
STUDENT:  You just go in there and you build your own bear with the smell that you want, the colour you want and the little cloths. 
INST FEYZA SAHINYAZAN:  Let's assume that you want a plush toy and you go to the shop and then you just pick everything about it.  It's not like your parents are purchasing it from wherever it's that you can dream and build your toy that you like and the colour and the skin, the type of animal, the clothes everything ready made actually pretty fast.  So it's kind of going counter intuitive to what I'm trying to say here for that level of uniqueness it's actual pretty fast they make it in the store and freshen it up but it's not as fast as you just purchase from the ‑‑ but it offers you a lot of different almost something kind of unique like something that is very different from your friends plush toys.  It is available through modular product design again if that is your intention and if this is where you want to go for example you come up with a design that allows combination.  Some of these cloths if they were only fitting into one kind of toy and this and that, inventory management would be a disaster.  So instead we go with modular designs like all these eyes and ears and the clothes should be comparable with each other so we can come up with whatever the consumer wants; okay? Another definition is uniqueness.  It may not allow you customization but it will be so different than everything else, it will be just still considered as different than the market; right? So either you can go something unique with the flexibility options or the item itself is very unique than everything else in the market; right? So for example, when we first talked about apple I said we're going to come back to that; right? And the reason for that when apple came out with the first iPhone, every other cell phone on the market was looking like this.  Here.  What did they have that apple didn't, these ones, anyone?   You don't remember it by just by looking at the photo.  They look a bit different.  Buttons.  They have buttons.  So the screen is much smaller and apple came up with this and they were smart actually they first come up with Ipod touches.  It was like an iPhone but it wasn't a phone.  So it was just like an MP3 player listening to music and then they converted it into a cell phone and with just only a touch screen, no buttons whatsoever on the screen and then it was just this touch screen.  It was not allows you any kind of customization.  For years people were hating apple because of zero customization.  For many years you couldn't pick five different ring tones or backgrounds.  Now they are giving you like I don't know, four colours, five colours.  That's huge for apple.  For years it was just one colour, one shape, one type.  That was good enough.  It was still considered ew uniqueness it was so different than everybody else and it was providing flexibility in comparison to what else was out there.  So other examples that we can see here for the first iPhones, yes, what else.  Disney park verses other eh amusement parks like other rollercoasters and everything.  They were designing amusement parks was part of the experience itself.  So that's the worst time in a park, you don't want to wait in the queue.  The most fun part is the ride itself but if you look at how Disney land their queues are being designed even the queue wait itself or hard rock maybe this is an example for your parents.  I don't know.  But hard rock cafe verses regular bars.  Anyone knows what is different in hard rock cafe than other bars.  Any ideas?   Or any restaurant or any cafe.  Anyone who has been to a hard rock cafe before.  A few people.  What is different there?   
STUDENT:  The music they play?   
INST FEYZA SAHINYAZAN:  They play a music and the design but the thing is it just has a lot of memorabilia from these famous rock stars and it's very expensive but that's why you go and dine there to see what those legend sear people touch.  If those people don't mean anything to you, you don't go there so it's why they are business is kind of dying because no one is into that music anymore, that breaks my heart.  So basically doing something different than competitors can also be considered as part of uniqueness or providing way too many options so it compares them to a brick and mortar store, that's why Amazon is like the ‑‑ you know, one of the giants of today because they were the first online shop that you can purchase initially I was almost selling only what, today you can purchase anything from Amazon but they started with selling what?   
STUDENT:  Books. 
INST FEYZA SAHINYAZAN:  Just the books.  And their mainly efficient that in the largest library in the largest book store you can only have up to this many titles in Amazon you could have purchased any book almost on the planet.  So that was another way of seeing this uniqueness verses fast delivery.  What happened?   Amazon we are now doing it as an example to test delivery.  So they didn't stay there, they just improved, improved and improved.  Any other examples when it comes to uniqueness?   Either so different than their competitors or offering a lot of variety, a lot of options to consumers.  
STUDENT:  [Inaudible]. 
INST FEYZA SAHINYAZAN:  Who?   You need to speak louder.  I'm old. 
STUDENT:  Caseify.  They design and customize phone cases.  
INST FEYZA SAHINYAZAN:  Anything that you can customize, phone case, it's a customize I don't know back pack or you can customize your shoes or whatever, anything like that could be considered uniqueness.  Anything that you think is just creating something so different than everything else, even though it doesn't allow too much customization between the same product it is still considered as different or a value in uniqueness in comparison to competitors.  Maybe I don't know a few years ago, the cars that you picked one was a bit different than the other.  Which one?   
STUDENT:  Tesla.  
INST FEYZA SAHINYAZAN:  Why?   When Tesla came out, at once the first electric car but it was the most readily available with a kind of cool design too and just like everything changed so fast.  But it was the case so when it first came out there wasn't that many readily available electric cars.  There were car brands that were investing in this and considering this for a very long time, much longer than Tesla but they came out with the highest capacity and started to distribute their cars much faster than everyone else so they were very different in comparison to everyone else.  First it was because of electric.  And then later on when there were more electric cars available, Tesla still kind of preserved their status just like the end products in terms of their design in terms of their regular updates in the software so if you purchased an older Tesla and you couldn't get the newest features so it creates a unique experience for users.  Okay so it is important and you see some successful examples and this is what happens if you mismatch your strategy.  If you can't fulfill your promise this is what happens to you.  So this is target's own ‑‑ their own words what they are values are.  We're here to help all families discover the joy of everyday life.  No company says that oh you know what our competitive advantage of target is low cost.  They don't say that.  No one says okay we're the cheapest brand in the world and whatever.  They kind of define packages in a nicer way.  So here just like reading in between the lines we can see we are here to help all families, inclusive, all families, meaning that everyone can get what we're offering.  And what else?   To discover the joy of everyday life.  Is target selling grocery?   Is target selling cloths?   Is target selling this or that?   Whatever creates joy in everyday life, target sells that meaning they have a large variety of products to offer.  So target's mission, they are competitive advantages that they want to specialize in their own words, not mine.  Their on words was the price and uniqueness, high variety and creating and giving a lot of options to their consumers.  And they ‑‑ even though they were still doing okay in United States, they existed in Canada for a while and then they failed miserably.  Does anyone remember target Canada?   Do we have target in Canada now?   Why.  Because what they were promising and what they were doing in Canada was a mismatch.  In the sense that first of all, their prices were not as affordable as they were in the United States.  Here we were having options like if you go to certain stores you could find still okay prices in comparison to target so they are not as affordable as their counterpart in United States with the competitors that we have here.  They don't have any online presence when they first rolled out and they completely missed how Canadians shop.  They were trying to do the same thing, replicate what they were doing in the United States and you may think that oh you know what, maybe not recently but in the past you may think Canada and states, why they are able to ‑‑ but here it's just like the shopping habits here and the joy of life, what a United States person like what an American thinking joy of life verses what a Canadian person thinking joy of life on average was not the same.  In Canada people are going outdoors and maybe having large gatherings with their families and this and that whereas in United States the shopping habits and items that target has or associated with joy of life are completely different. Okay.  What else?   So strategy realization, first of all what those strategies mean in Canada, they didn't understand and they couldn't support those strategy with good operation decisions either in the sense that first of all, as you can see like the shelves are empty and what not, very poor demand forecasting.  Next week we'll talk about demand forecasting and we're going to dip our toe in it.  We're not going to become forecasting experts just by one lecture but even just in one session you will see there are many different ways to estimate demand, forecasting a demand, many different model and as if you pick the wrong one, you fail miserably.  If you train your model using United States customers and try to create a Canadian brand using the historical data that you have in the United States, you fail miserably and this is exactly what happened here.  They use their own models and assume that the same will happen here.  So they were overstocking some items and stocking out in some other items to.  That is a very important example.  So I just want you to remember this example throughout this lecture.  First, demand forecasting, very important has to be occurred and then it is the steppingstone of all operational decisions that we're going to take.  All right.  If you're going to do inventory management model, picking inventory management model, decide what will be your replenishment, it should be off of your forecasting model but if your forecasting model is useless, you're going to fail as miserably as target.  Poor location selection.  So for Amazon for example we discussed they need to pick their locations correctly.  Here the urban verses suburban lifestyles, again United States and Canada are not the same.  Here we are very urban hot spots like most of the Canadian people are living in four or five major cities and the suburb presence is different.  In the United States there are certain states all together much more adopting a suburban lifestyle and poor coordination with local suppliers.  They were having all these amazing relationships with their suppliers and a lot of leveraging power on the United States suppliers but when it comes to Canada building those relationships takes time.  Canadians suppliers prioritizing you over their long‑term customers takes time.  So if you just ‑‑ you know, come here and treat that as if they are going to operate like other suppliers.  There's multiple operational failures.  And also target is a large company; right? I like this example showing that if you assume that all these giant companies and what they are doing is correct all the time, it is not.  If you think that they are doing everything optimally and then the world that we are living in today is optimal, you missed my first lecture because remember all these operational failures that we discussed.  It's because poorly designed operations, same thing happening even in the largest companies.  Yes.  
STUDENT:  I just had a question. 
INST FEYZA SAHINYAZAN:  You have to be louder. 
STUDENT:  Do you know if failed companies go to a new market like once they fail do they have a chance to get back in?   
INST FEYZA SAHINYAZAN:  It depends on the company's strategy.  I don't know if there was a specific company who went to a new market, failed, and then retried their chance and you know came back gloriously, we can look into that.  We can do that search but usually you just go all in, put a lot of ‑‑ especially in their business model, brick and mortar stores so you just go there, rent all these stores and if you fail, you fail miserably like a lot of costs but we can look into that and see if there are any persistent companies who failed five times and then... so important.  So if you pick a strategy it shouldn't just be because you like it.  You have to commit to it and make sure that your operations are actually working towards that certainty.  If they were investing things around fast delivery that is also stupid.  Because that's not their strategy; right? And here you start to get an idea so I started with one kind of strategic priority and then now with another example we see when they were successful in United States they were mixing the two.  So low cost and uniqueness or high quality at the same time and just like good food, mixing this strategy and targeting both could be a good idea so the idea here is that for example fast food, even the McDonalds example here, not necessarily only focussing on low costs; right? They are also very, very fast.  So you can mix cost, had low cost and speed as a successful strategy.  And if you can achieve dominance in two strategies instead of one there's a better chance that you will become a global leader.  In the fine dining again the item is not only high quality because that's why you were picking a quadrant like a corner rather than the tip of it because you were inherently understanding that a fine Italian restaurant were combining quality and uniqueness together and that's why we were picking the corner.  So what we are going to do next is if your target is, these three types of customers, what would be the operational decisions, sorry, what would be the operational directions.  Okay and for this we have a main quest in the sense that you will get participation points.  And I know that in the first class I said no matter what you answer you will get points.  But for this particular question only, you will get points only if you answer correctly.  
STUDENT:  We can't access it.  So the assignment ‑‑ 
INST FEYZA SAHINYAZAN:  I am update it.  Just let me finish.  So here, the idea is that you just need to pick the correct answer so read them carefully; okay? The problem is that with the multiple choice questions, I couldn't find the canvas option to give you points whatever you pick.  So you have to pick it correctly but it's very easy.  Okay?   So what we're going to do is we're going to do this activity and take a break at the same time.  I will give you 20 minutes.  Either you take a break and come back and answer these questions or answer the questions and then take a break.  Okay?   Regardless we're going to reconvene at 4:45.  I'm going to update the thing in a second.  So if you refresh your canvas page you should be able to see this now hopefully.  You need to refresh.  And the access code was... the activity will automatically shut off at 4:45 so please make sure you turn in your answers by 4:45.  And don't text your access code to your friends who are not in class.  Yes, you can take a break, you can just answer your questions.  If you have any issues, raise your hand.  I'm here to help you.  For any kind of in‑class activity you can check with your friends, you can compare your answers, you can learn from each other.  That is perfectly fine.   
[main quest] 
[Brief break] 
Okay, one last stretch but your Friday night.  And this section we're going to learn our first formula, which is an easy one and then we're going to talk about at the end of the session I'm going to briefly talk about the group project.  All the instructions associated with the group project are uploaded on the website anyways but I'm going to go over it very quickly so that there are no muddy points in your point; okay? So most of you got the answers correct so no need for me to go over it one more time I guess but if you have any questions, if you are getting your answer from your neighbour but unsure why that was correct, please come and find me after the class.  I will be happy to explain why that was the answer; okay? So the beginning of the class I was keep telling you that traditionally.  Traditionally we assume a tradeoff between price and quality.  Traditionally we assume a trade‑off between uniqueness or customization with fast delivery.  Nowadays business model are completely different; right? Because today's consumer is entitled.  They want everything all at once and there are companies who are providing you with everything all at once; right? Let's think about these business model and as their main competitors when they first came out.  User verses taxi or public transportation or however you like it.  In comparison to taxis, it was cheaper.  It was more convenient or unique in the sense that you could pick and choose where it can be picked up and what kind of car you want and this and that.  It was sometimes faster because there were more cars on the street rather than you know you call a taxi station and then they send you a taxi; right? And in terms of quality, like some of the Uber drivers are over friendly sometimes just to get the five stars they don't leave you alone and they give you like a mint and a water and if you need chargers, chargers are there and sometimes it's too much but it's definitely different than the quality of the taxi drivers.  When Netflix first came out at once the streaming service.  It was just like a block buster where you can go brick and mortar store where you could have rent physical copies of movies.  I know I sound ancient but that is true.  But then the streaming service of Netflix in comparison to the alternatives if you want to watch a movie or a show what were the alternatives?   Either wait for the time of that show on TV and then you couldn't stop if you had to pee really bad you were missing some parts of it unless you were Tivoing it or you go to movie theatres.  It is more flexible, no.  Is it cheaper back then it was just like even maybe today Netflix subscription fee or streaming subscription fees are cheaper if you compare to the price of movie tickets.  And you can watch as many movies as you want in terms of fast delivery, nothing can be as fast as you're watching something from your couch.  So basically there was an improvement on every single dimension in comparison to traditional business models.  How did we achieve that?   How do we make sure we're the next big thing or our company, not necessarily the next big thing with you but maybe at least combining two strategies instead of one.  If you're extending it two how about add a third.  How can I go better and better in every single dimension, continuous improvement and just breaking down operations and looking at it bit by bit and getting a better supplier, making more training available for your staff and coming up with a better design, investment in prior ‑‑ everything that we discussed today bit by bit quality ‑‑ in order to achieve that precision you need to have the same standards.  It was mentioned that doesn't matter where I purchase by domino pizza you will have the same amount of cheese and what not.  And facility infrastructure, facilities for example Amazon in order to excel at fast delivery you need to expand your transportation network and so on and so forth.  So you might need to make investments and they will come up with some return and I'm not talking about the financial investments or financial returns here and the operational investment and operational returns.  So this is what you came up with three different alternatives for dominos pizza I can invest in this conveyor belt or I can create these new spoons or this or that.  They have different prices, they have different impacts in the output.  How fast you're doing it, how much money you can generate.  Which direction would you go first?   Does it even make sense for me to adopt this particular innovation over the other one; right? So obviously that question is not as simple as just by ‑‑ you know, finding one number but you can sometimes eliminate so many different items because when you started to come up with these ideas it's easy to come up with ideas, it's easy to come up with improvements.  It is harder to pick the which one is better an the other.  So for this we use something very simple called productivity.  Here you have three different product designers and you don't know which one to invest in first.  Let's see, there are three different product designs and each of them have different R&D costs, different production costs, once you achieve that technology they will have different production costs per car and there are estimated demands over the lifetime of these designs.  And at the end of their lifetime maybe you need to do another round of innovations and then you come up with a new design; okay? So for example here you're selling more cars and much less prices associated with that.  If they look like it will be an obvious option but still, we need some more input.  Just think how would you answer this question.  In operations, we never answer with our gut.  We never answer any question without making any sort of computations.  We always calculate, calculate, calculate and then back up our answers, back up our decisions with numbers.  We say that yes, I think this is the way to go and here's the receipt; right? And at any point, especially during the final projects, or the midterm if you say that the answer is five because I say so, we're going to do this improvement because we think it is better, you will get zero.  I don't care what you think.  Show me the receipt.  Show me the calculations behind your decision.  How did you arrive at that decision.  Making some calculations.  So what is this product to measure.  Maybe you can see it in different contexts as well.  It's the ratio of the outputs of that ‑‑ you know, company, operation, vision, whatever.  And divided by the inputs.  Obviously we need to convert everything apple to apple so you cannot divide ‑‑ I don't know, this would be the number of items that I will sell and this is the inputs or costs required like I believe we try to convert everything to dollar values.  So outputs divided by inputs.  What kind of inputs are we talking about?   All these designs, all these different divisions might require different levels of labour, maybe, different levels of energy, could be.  Different capital, different raw materials, they have all different costs associated with that; right? We merge them all together as our inputs.  And then out put usually this is always money.  So how much money I will generate out of this new system, new design; okay? Let's see an example.  So the over all output this could be revenue, this could be sales, this could be something monetary divided by all the operational inputs, labour, capital, material, energy and dollar values.  So that revenue divided by total expenses.  So let's do an example together.  Let's assume that I'm producing ‑‑ high end high quality, and each is solid for 10 $.  And 500 labour hours are required for this production.  And the labour rate $9 per hour.  Never, this is too low.  Below humane rates but let's assume this is the case for the time being.  And cost of cocoa, $5,000 total.  And the amount of cocoa I need would cost $5,000.  And cost of other raw materials such as oil, nuts, whatever.  And $25,000 so this MFP, multifactor productivity, why multifactor because you're factoring labour, raw material, everything together and it's calculated as the output divided by the input.  What is the output of this operation, is the money that I generate.  After the sales.  How many items I will sell, 10,000.  And each bottle is sold for $10 so my output would be 10,000time 10 and divided by again and I will convert it into dollar values, 500 labour hours go into this production of 10,000 units times for every hour I'm paid $9 per hour.  So these hours will cancel out plus the raw material cost so + 5,000 plus 25,000.  And my multifactor productivity for this existing system is 290.  So what?   I calculated this number, then what?   Is this good?   Is this bad?   Is this productive?   Is this not productive.  First of all, this is unit less.  In this course I'm obsessed with units and exams but this particular measure, that's why I divided by 25 $.  But is this good.  By itself it is meaning less.  That number is only relevant when I try to compare different designs remember what question that I'm trying to answer, and among these designs, among these innovations which one should I pick.  First maybe you want to calculate your existing productivity and you maybe compare it with the innovations or with these different designs you can compare their productivity with each other.  By itself, 290 doesn't mean much.  The only thing it says, at least my outputs are greater than my inputs so I'm generating more value than I'm spending.  So typically we prefer productivity greater than 1.  If you're talking about it for profit organization.  If it's for not for profit organization, you can't make profit actually so you want to have something closer to 1.  You never want it less than 1.  If you have less than 1 even if you're a nonprofit, what happens.  Exactly what is happening right now, des sit and they merged two sections for this class.  There used to be two sections and they merge it because now a single professor can teach everyone.  So we calculate it and then we compare it with other alternatives.  So let's decide if you want to invest in ‑‑ for example, personal training.  I'm already excelling at high quality; right? High quality chocolate milk, I'm there.  Can I do it with less costs now?   Because now we know that businesses are not seeing those as trade‑offs.  They want to excel on everything.  How can I for example reduce my costs?   I may actually invest in maybe some personal training it will cost at the beginning a bit so I will increase my costs but hopefully it will also increase my outputs or maybe reduce some other costs; right? Let's see if it makes sense.  After the training, they can now my workers can now produce the same amount of bottles in only 350 hours.  It used to be 500.  This training costs will be $6,000.  Is this a good investment or not.  Let me calculate the new productivity.  My output is the same.  But my inputs change.  So first of all, I'm spending less on the labour.  But in order to achieve that, I am spending more on the training.  Is this trade‑off ‑‑ no.  How do I compare that.  I compare this number with this number.  Since the productivity is reduced sometimes you can see I will ‑‑ so this is very obvious.  I will make your life harder sometimes your sales will increase and your profit will increase and still without making the calculations you will see that your productivity not.  So there is a reality check this is not about the exams or anything.  But if you think about in a more realistic case after one session of training, usually you don't produce only one bench of 10,000; right? You may actually do ‑‑ so after this 6,000 you may actually produce more benches than this 10,000 and in that case you will just reflect the costs here either for the over all output or you would just take the portion of the training that your training would be associated with a single.  So you can also calculate the maximum amount you would be willing to pay for this training; right? Rather than saying that is this okay or not.  We can be smarter.  We can actually count even more managerial insights how so you will just put an "X" here, unknown, so everything stays the same but you don't want the training costs.  You know that if the training cost 6,000, it's not worth it but maybe it would break even if I only pay 4,000.  If I only pay 1,000.  'Cause you might be on the market for different trainers; right? Different companies who might provide the same service and one of them is cheaper maybe and then you would go with that.  So it's also good to know what would be the maximum amount you would be willing to pay for this training.  And for that we will do something like this.  So it's just like you will just treat this as a numerical, "X" and everything else is staying the same and you will solve for X and then you would see what would be the maximum amount you would be willing to pay.  High school math.  I'm not going to teach you how to solve this equation.  Just go and ask your high school teacher.  So if you do that calculation, it will give you this.  You don't even need to ask every single trainer what is your cost what is your cost.  You can just open the request and see if anyone is willing to do that job for this price or not.  This is the maximum amount that you will be willing to pay for this particular training which would make your workers as productive as producing this 10,000 benches instead of 100 dollar, 1332.  So let's do another exercise together.  Let's calculate my productivity.  Let's assume ‑‑ I know this is not the correct number.  Let's assume student tuition at Beedie is $200 per course per credit.  Not for the semester, not for this ‑‑ I still know this is lower than what you pay in tuition but per course per credit.  This course is how many credits.  Three credits.  So the average class size for a typical 3 credit course let's assume it's 50 students and I know here we have 100.  Energy costs per course, the lighting, the computers, for the whole semester are $4,000.  Material costs because every once in a while I will distribute you something maybe in paper and we're going to do some in‑class fun activities and for those let's assume it's $20 per student per course.  And the over head costs, my costs, staff costs, this is that.  In total are 25,000 per course.  What is SFU's total multifactor productivity per course.  Let's calculate this together.  First we need to identify the inputs and the outputs of this process.  So what are the inputs.  Anyone?   Yes. 
STUDENT:  $200 for tuition. 
INST FEYZA SAHINYAZAN:  Input.  That is the output.  What is SFU generating?   Tuition value.  So from this process, from your perspective, this is your input.  You're right.  From the school's perspective, this is the money, this is the value that they are generating.  So the tuition is the output.  In order to get it, SFU has to spend what, the inputs.  What are the inputs?   Anyone?   So the output is tuition.  Do we agree on that?   Makes sense?   What are the inputs for SFU.  What SFU puts in the system to get that tuition money. 
STUDENT:  Energy costs. 
INST FEYZA SAHINYAZAN:  Energy costs.  What else. 
STUDENT:  Material cost. 
INST FEYZA SAHINYAZAN:  Material cost.  What else. 
STUDENT:  Overhead cost. 
INST FEYZA SAHINYAZAN:  Everything else.  So the output is tuition and everything else in this particular question are the inputs.  Once we identify that, it's easy because we just need to take the outputs divided by ‑‑ let's do it.  And you're going to help me because I'm going to write it on the next slide and you're going to tell me what are inputs and outputs and this will look a bit ugly.  Okay.  So first of all, here it's the outputs, equals what is the output.  Tuition.  Which is 200 ‑‑ super ugly, I'm going to find the solution to this but this is ugly.  $200 per course per credit so we're completing it per course anyways.  How many credits the course was, three credits per course.  What else?   
STUDENT:  50. 
INST FEYZA SAHINYAZAN:  50, why?   Number of students.  It's not like one of you just pay for it and everyone else can take this course for free.  Everyone needs to pay separately.  So 50 students so this is my output.  This is equal to?   30,000.  30K.  Super ugly.  What are the inputs.  Let's start with the easy ones, the ones that we are not going to multiply by anything.  What were those?   
STUDENT:  Energy.  
INST FEYZA SAHINYAZAN:  How much was it?   
STUDENT:  4,000.  
INST FEYZA SAHINYAZAN:  How much?   
STUDENT:  4,000.  
INST FEYZA SAHINYAZAN:  4,000.  Wow.  What else?   
STUDENT:  Overhead cost.  
INST FEYZA SAHINYAZAN:  How much?   
STUDENT:  25,000.  
INST FEYZA SAHINYAZAN:  25K.  When I wrote it here it will be very dark that's why I'm not writing on the board.  What else?   What?   
STUDENT:  Material cost. 
INST FEYZA SAHINYAZAN:  How much?   
STUDENT:  20 times. 
INST FEYZA SAHINYAZAN:  20 times because this is per student.  20 times ‑‑ 
STUDENT:  50. 
INST FEYZA SAHINYAZAN:  50.  Anything else?   No.  What is it?   
STUDENT:  1. 
INST FEYZA SAHINYAZAN:  1.  Usually it's not as perfect as this because SFU is nonprofit I put the numbers in a way we end up with 1.  But do you understand, how we calculate outputs divided by inputs no matter shape or form all you need to do is this is basically what we're going to do for the rest of the semester.  We're going to look into a system which is usually described in English we're going to convert it into the language of math, do some calculations, and then we're going to convert or translate it back to English; okay? So here what I can see after this calculation is done yeah SFU is a nonprofit, doing great.  Is this the reality?   
[shakes head] 
But that's all right.  Let's assume I want to improve this productivity, how can I do?   
STUDENT:  Increase tuition. 
INST FEYZA SAHINYAZAN:  We can increase tuition.  Do we want to do that, no.  What else?   
STUDENT:  Cut the costs.  
INST FEYZA SAHINYAZAN:  Cut the costs.  How can I cut the costs?   
STUDENT:  Maybe find better materials. 
INST FEYZA SAHINYAZAN:  Materials or ask the professors to use less paper.  To be better at technology.  What else?   So for example, for the same amount of teaching required, merging classes is a solution; right? So it's just the same prof, same overhead, same energy but at the same time I'm teaching twice as much students.  That is a way to increase my productivity.  What else?   Yes.  
STUDENT:  Bring international students. 
INST FEYZA SAHINYAZAN:  You have to speak louder. 
STUDENT:  International students. 
INST FEYZA SAHINYAZAN:  Why so. 
STUDENT:  Because they bring more money. 
INST FEYZA SAHINYAZAN:  Their tuition is not the same.  Instead of what we're doing now, banning international students.  Does it make sense?   No.  So the idea is that in order to improve productivity and some of the answers could be very dark but real is that either you increase your output or decrease your input.  You should do it in many ways in order to cut the costs and whatever you don't do it in a main way but for those we talk about in another course called sustainable operations so here we're going to focus on how to do things like efficient first; okay? So now we're going to do this in‑class activity.  You're going to complete the productivity of these three designs; okay? New product design, new product design, new product design, costs are given.  Anything missing?   In order to calculate the productivity, what else would you need.  I know all the costs. 
STUDENT:  Out put. 
INST FEYZA SAHINYAZAN:  Out put.  I need to know how much I should sell these cars.  So I want you to calculate the productivities of these three cars again on canvas; okay? And this time you're going to get points for any generative attempt so any reasonable attempt.  So if the productivity is 10 and you write 10 million.  Come on.  If you try to calculate it, even if it's wrong you're going to get points; okay? You have to be quick for this and then afterwards I'm going to talk about the final project very briefly; okay? Very, very briefly.  What would be super efficient is that you would calculate this once in excel and then just drag it down for all of these parameters.  Usually you calculate it once, be you put all the inputs and then do it in excel.  This class it will always be like a smart idea to have it in excel later on.  
[main quest]. 
Okay.  Okay so very briefly I will talk about the project.  You can still enter your answers until 5:20 but I just need 5 minutes of your time while I explain this; okay? So if you read our syllabuses, five more minutes, people.  Focus.  
[clapping]. 
So if you read the syllabuses, we have a final group project which is going to be a competition at the end of the semester; right? All instructions that you need is here.  And what I want is you to finalize your groups until next week.  How can you do that?   And you don't have to be in a group.  If you don't have as many friends, that's okay, I will put you in a group anyways but you can go to people, and then for the final project groups you can put yourself in a group that you like or you can ‑‑ you know, join forces with your peers.  Yes?   
STUDENT:  Can I see the code again. 
INST FEYZA SAHINYAZAN:  Code is magic 8 so the group project is about finding a company, you can see all the project instructions on canvas.  It's about finding a group of five or six people. 
[clapping]. 
I am hearing a lot of talking there so for 4 minutes I don't want to hear anything.  So you just find a company, a data set that you like, and then here it explains where you can find this data; right? And you're going to collect some data analysis starting with the demand forecasting which we're going to learn next week.  And then you will have some analytics and some checks at the end of the semester.  And at the end of the semester, closer to the last week you're going to upload a 3 minute video by your group and a PowerPoint presentation.  In that video you can show whatever but ideally all these steps and how great operations managers you are; okay? The up to top ten groups, I don't have to pick ten if the quality is low.  But if the quality is high, up to ten groups will be finalists.  And they will present here in the last week of the semester in front of a panel of expert judges and can collectively we're going to crown the winner, second place and third place and everything; okay? So what are the benefits of that?   So first of all, the first step you need to finalize your groups by next week.  If you don't have groups, if your group is unfinished, I will add people to your groups or if you couldn't find anyone, I can assign you to a group that I like.  So if you do not want to be with certain people or whatever, my recommendation is to fill your groups as soon as possible and then you will let me know what your data set is, what company you will work on, and project proposal I'll ask for it and the video.  I mean going to give more detailed instructions at every step.  I'm going to remind you okay next week in two weeks please you know do this step and what not.  But now I'm giving you the overview so that you can pick your group members accordingly as I've said last week I don't want you to pick your best buddying if you don't want to fail; right? Usually you want people who are strong in excel or this and that or do video creation or PowerPoint presenters.  And in a few weeks to be particular by June 13th I will ask for data sets and companies.  So start thinking about these.  All these instructions are available on canvas under the group project.  Just read about it, start thinking about it.  Finalize your groups, try to finalize your groups by next week and the remaining people I will find a group.  See you next week. 
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Vince: Yes, type one versus type two errors. T test. Z test. Love it. Of course what's a common physical word or concept that you find confusing? And talking here about type one versus type two errors and comparing T tests and averages and distributions. A Z test. Another version of that.
And we'll talk about all of those in BI107. Someone says standard deviation and Natalya agree. Have you both had a chance to check out the supplementary video on standard deviation? That's on Moodle? So there's another video with some slides and a google sheets file.
  Natalya: Oh the pre‑class. 
  Vince: No, this is another free video just on standard deviation. I introduced you to some‑‑ I don't know dinosaurs who play basketball? I don't know why I went with a silly, well I guess I like silly things.
But dinosaurs playing basketball and naturally wide variation in sizes you can imagine given dinosaur heights. So if you're still having questions I'd say check out those videos then send me an e‑mail if you still have questions. 
  Natalya: I think that was the reason I could not understand the pre‑quiz question, how to answer, because depends on understanding standard deviation.
When I went back to study everything it was like Oh this is what he means. What I should look for the difference. I never realized that. 
  Vince: Oh good, so yeah, there's that video there. Isaac says Anova, the analysis of variance. Which is sort of a way to estimate differences between two variables similar to a T test and a Z test. Rodney, you've put steep learning curve. Is that a general commentary on statistics?
It has a steep learning curve? Or is it on the concept of a learning curve that has‑‑ you know‑‑.
  Rodney: Yeah sorry my camera is off. Hi a blood vessel pop in my eye so I look really disturbing so I'm going to keep my camera off. It's not serious luckily. But yeah it's just‑‑ not sightly. So steep learning curve because it's wrong. Because if it's a steep learning curve that means you learned really fast. But it's a misunderstanding of stats in that way. Steep learning‑‑ or if you're having difficulty learning. Then that curve would be long and drawn out. 
  Vince: I guess we're not supposed to find where the second differential is. 
  Rodney: Where you go to, yep. Vince: If there's a long, low slope and then it's steep. But it sounds I think you're right, not very intuitive. Okay let's jump into it. This is the second class of BI 106.
I think this is a fun class. Welcome to class number two. I think this is pretty fun because we'll build on what we talked about last time. Different types of data. How we think about relationships between variables but there'll be no stats. Sometimes students like the second class because it's a way to build confidence. And that's how I've tried to design it. Awesome. Today is about data planning. It's very important set of skills and knowledge for the written assignment for this and the capstone project more generally. Again we're using the ride model from research innovation, data collection evaluation. And BI 106 falls somewhere here. I can't really claim to own all three of these but certainly on data collection matters. And today you're sort of seeing how innovation and data collection work together. Because you're going to be planning to collect data and that means thinking through our innovations. How we sort of design a solution and what that's going to look like in the data that we actually draw.
And then here's the agenda. Basically the same structure as last time. I'll talk a bit. We'll do an in‑class activity. We'll take a break. We'll come back. I'll talk a bit. Do another in‑class activity. And then we'll wrap up. So with a very little bit of review, I'll put this up. What is this? What are we looking at? Answer's on the screen so shouldn't be too hard. 
  Andrea: A box plot. 
  Vince: Yeah exactly. A really useful diagnostic tool internally.
It's something like you as a behavioural insights practitioner would use on a team, to better understand the video that you have. It's not exactly something we would show executives or decision makers about the results of a trial or a data problem that we've noticed. There's a lot of information contained in a box plot. When they work, they work extremely well. You can learn a lot about the distribution of your data. We talked about histograms. The mean, the median, talked about skew and standard deviation. The box plot conveys a lot of that same information in one visual. So that's one reason why it's so common. Among data scientists and data analysts. So it's something to have in your back pocket. We also talked about association. The box plot is about one variable. How one variable is distributed on a number line. But we also talked about what happens when we have multiple variables. Once we visualize or think about those associations. So here's a plot from the New York times. Maybe 15 years ago really upped its game on data visualization. They hire at team of data visualization experts and they've really set a standard for method logically defensible, rigorous and also aesthetically pleasing and nice to look at. So here we have meeting household income and life expectancy. Income on the bottom on the X axis going from 0 to $120,000 from life expectancy going from 60 to 85.
What are the key take aways, right? Kate says it's nice to be rich. What do you mean by that, Kate? The answer, Rodney, longer life, more money. Less money, lore life expectancy. Income and life expectancy or correlated.
Yeah we're getting that. There's kind of an association here, right? When household income is high, it's associated with a high life expectancy. Higher life expectancy. Does this mean there's like a relationship that if you win the lottery, you'll win longer? No, right. Doesn't mean if you live longer you get richer? That would be the other way that causation could work. And unfortunately for me, that's not how‑‑ necessarily life will turn out. Right, correlation does not equal causation. So scatter plots are great when you want to visualize these correlations. These associations. Not when you want to think about causal relationships. And someone said they were correlated. There's an association. How would we describe this correlation? Is this‑‑ there's two adjectives that we used to describe an association. Positive, great, and positive and‑‑ what's the other one? We talked about‑‑ positive is a bit easier to tell because it's about lines.
And then yeah Kate has the question marks coming. Yeah, strong. This is obviously a lot harder, right? What is the strength of an association. In this class we talked about some ways to think about that kind of formally. We talked about visualizing associations using a correlation coefficient. So we can think about a really strong positive relationship. Like when an R value is .9. Even .5 is a pretty strong correlation. And we think about a strong negative relationship. When R value is negative .9 or negative .5. And if that point cloud, if that scatter plot back here had less of a direction to it. Less of a sort of pulling out on the edges. If it was just sort of a round cloud or something like that, we would think that it has no correlation. Or a correlation coefficient of about 0. So all the correlation coefficients is doing is giving some precision. Some numerical precision to your intuition. That like Oh this is a strong, positive relationship‑‑ Oh that is weak positive relationship. Oh there's no relationship. We are already kind of intuitive about that, we're just not very good at get precision and that's what the correlation coefficient is going to do for us. We talked about experiments are in JASP and we can also calculate a few different other correlation coefficients. Pearson's R is the other really common one. There are differences between them. They are not really important for this class. Both on the similar scale of negative 1 to plus 137 so correlation is an important concept for diagnostics. We get two continuous variables.
We want to know are they correlated?
Like time of day and sales. Maybe you work at a company when you sell a lot at certain times of the day. You might want to know you could graph that sort of thing using a scatter plot. And so they are going to be helpful for some behavioural insights trials. In my experience though, a lot of behavioural insights projects use binary outcome measures. Did they do the thing or not? Did they buy the thing? Apply for the thing? Comply with the rule? And so we won't actually use these scatter plots. But it still is a very important tool in your tool kit. A pause there. Any questions on correlations before we move on? Okay, I've also got office hours at the end of class today if you have more questions, you can talk to me one on one or whoever else is there. So let's build you have that basic foundational stats knowledge. We talked about the average and frequency tables and histograms. Box plots. Scatter plots. All that we would call foundational descriptive stats.
And now we'll leverage some of those insights for how we plan data collection. In my own work this is a vast majority of what my job is. I think about the data I will get and try to design my studies, experiments, hire people in anticipation of where my data is going. It's a very important part of the research phase. We'll talk a bit about sample size. You've probably all heard that concept before. Talk about unit of analysis. This sometimes trips people up. This is a question that comes up in the in‑class activity. In the problem set and the written assignment too. What is the unit of analysis. We want to think carefully about that. It's not always hard but sometimes it can be tricky and we want to think about it. You're in a computational environment. You're using JASP or maybe some of you are using excel. We'll think about how we name and describe variables. That actually is pretty important. Lots of big issues can come up when we use bad naming conventions. We'll think about what the data looks like if we have levels, categories.
What we should expect a minimum and a maximum value to be. The biggest thing with clients in my experience is data tracking. CO says hi this really important outcome measure. Really matters to us. I say great‑‑ you have an app, how can we measure whether people are doing this important thing? And they say Oh yeah, we can't measure that. We have a different data set to do that. Ah‑‑ data tracking. Connecting independent variables to dependant variables. Really important when you're working with clients. We'll think about an analysis plan. We'll talk about that sort of briefly. So you've probably heard the term sample size before. So nominally this is the number of units that we're going to be observing and collecting data on. And going to be measuring. Here's one example, we have working for the New York times, they hire us to be behavioural science consultants. And they want to increase the number of subscription renewals. I don't know if anyone has ever tried to cancel the New York times, it's kind of sludgy. They are not nice about it.
Clearly they've probably invest in prescription renewals. So in this context our sample size would be the number of e‑mails that go out. Text messages that go out. It would not be the number of renewals itself. That would be our outcome measure. Our dependant variable. Our sample size would be the total number of e‑mails that we send out. This is the first most important thing to know in behavioural insights projects. We'll talk a lot more about this next bullet here. Samples and populations in BI 107. It can get a little existential. I have a little animation to walk us through. Basically we don't ever observe the population of interest. And for statistical reasons, even if we did have the full population, every Canadian or something, we're always going to basically assume that we're sampling. So we're always going to be using the sample to make inferences. I'll talk about this in 107 but an inference is just using information that we have from the sample. To make inclusions about information we don't have, the population. This inference challenge is a really big one. Social science and natural sciences too. So the sample that we select is really important for the strength and the confidence we have in these inferences that we make. I suppose the textbook answer of how we select sample size is based on what's called a power analysis. Again we'll talk about this in 107. And a bit in 106 too. Basically we imagine what if there is an effect of a certain size? We send e‑mails where we encourage people to renew for the New York times and we think we're going to get a 5% bump in subscription renewals. That would be a pretty good‑‑ you get a bonus if you get a big bump like that. 5% increase. Using that affect size we'll work back wards and use some math to figure out how many e‑mails we have to stone detect that effect. So all this to say this first sample it says, when picking a sample size, we're going to use power analysis and be rigorous and scientific about it. But another way people select sample size is resources. Like every bit of data collect is costly so at a certain point I ran out of money, time, tokens with a social media company or something. Budgetary constraints are realistic why sample sizes are the way that they are.
When those two things aren't available, we just go with a rule of thumb.
 So like a pilot study a lot. Like I have a study right now where I'm building chat bots that do different things. When they engage with people. And they want to know what is the best version of this chat bot?
Might use a pilot study of about a hundred people each. No power analysis. Not really a budgetary thing. Just a convenient number. Just a rule of thumb. All three of these are used in practice. On paper though, we like to see power analysis. That's the most rigorous open, transparent, scientific way of picking a sample size. I don't think I'd ever been on a study where I had too much data. It's hard to imagine such a thing would exercise. I'm sure it could. Thinking about like‑‑ computer memory issues. But really there's no limit in the amount of data that I can handle. But there are trade‑offs when you get to really big data sets so we often want to find the right sample size. Not too many, not too few. Unit of analysis. This is a slightly tricky concept. You could think of it this way. It's what we observe. Sort of actually measuring. The thing we're measuring. So if we're watching citizens vote, the unit of analysis is the individual voter. In the United States, voting records are public. You know whether someone voted based on an address that they live. You don't know how they voted but you know whether they voted. In this case, the unit of analysis might be the individual who resides at a home. The example I just gave for the New York times, these units of analysis would be subscribers to the New York times. And I might be very technical when I say subscribers because I don't really know if one person is one subscriber. Maybe somehow will share passwords. So obviously subscribers to the New York times. Sometimes though we have to aggregate our observations to organizations, to firms, or to blocks of time.
So we might be observing companies that do things. Not individuals within those companies. You might think about sales that McDonald's makes. We're not watching how many customers purchase a certain item on the menu and whether an individual customer buys a certain thing on the menu. We're watching whether that franchise, that specific McDonald's makes a certain amount of money over a certain time window. In that case, it's the franchise that is a unit of analysis. So it's kind of tricky, we're always willing to think about. What are we observing here? Are we observing individuals? Organizations? And that's important or what's called an ecological fallacy. We don't want to draw conclusions about individual level behaviour when we're really working with companies. Public schools. You know, whatever an aggregated unit of analysis is. We don't want to draw conclusions from the group to the individual. So let's imagine this. We are going to work with Vancouver's zero waste centres in metro Vancouver. Or in western Canada. We're going to test different messages to see if people when they show up with the recycling, actually sort the recycling in the proper way. They are not putting metal with electronics and whatever. So we're going to measure electronics recycling weight. That's going to be our measurement and we're going to record that at each depot. What's the unit of analysis here? We're measuring whether consumers‑‑ or trying to improve the decision making of consumers for recycling and we're measuring this using weight. The weight of electronics recycling at each depot. Folks are putting in the answer.
Depot. Yeah Monique and Kate, why the depot? Why does that seem like the unit of analysis here as opposed to say, consumers? 
  Monique: Because that's the level we're doing the measurement at. 
  Vince: Yeah that's exactly right. We might find that one depot is really responds to our letter. We send this message to one depot but not to another. And that depot has a massive increase in recycling. Woo & we'll infer from that wow our letter helped consumers to decide what was the right place to put their recycling. That would be the wrong conclusion because maybe they had one consume or showed up with an enormous pile of electronics. More than anyone else that whole month combined and they happened to sort it correctly. And what is our unit of analysis to make inferences or conclusions about our treatment. In this case the message that we're sending out. Does that make sense? I want to pause, you'll see this in the in‑class activity. You don't have to understand the concept yet. I just want to make sure there's enough in the class so that the groups can discuss. 
  Na that cha: So could we also measure by weight by users? 
  Vince: Absolutely. Let's say you have a really good scale and you make each user sign up with a card. Driver's license or something and it taps some unique identifier for each consumer and they show up and use that scale. The scale records the weight and sends it to a central server. In that case, yes we would be measuring the individual's consumer cycling weight and analysis would not be depot but the individual. Doesn't solve  method logical problems but it solves the problem you're about. Unit of analysis is now consumer not the depot. 
>> Natacha: It could be more precise to know if one person is dropping everything. 
  Vince: It almost certainly would be more precise but huge costs to doing that. That's really hard to do this personalized scale that records every individual who does what.
But yeah it would be more precise. Erin? 
  Erin: Yeah, just to make sure I'm following, so the thing is to‑‑ in this case where we post a letter, and say there's one depot that's wildly‑‑ he's a huge improvement, right? After we post the letter. So the risk there would be somebody comes in. Like maybe 1 out of 20 customers comes in and they read the letter and they think, I'm going to sort my stuff correctly for once. But because they have a hundred times the amount of material anybody else has so they skew the number and you say look at that one depot and say wow, look at how effective this letter was. But then that's the incorrect conclusion. Because you don't actually‑‑ you can't actually, that letter actually only influences 1 out of 20 people.
But because of the way you're measuring it you could potentially draw the wrong conclusion that your letter is super effective. Am I following? 
  Vince: That's exactly right. And the example you gave, the one I gave about one person shows up with a lot‑‑ that is just a simple mental representation of a more general problem. Which is‑‑ you're just not observing what individual consumers are doing. So there's that, one person shows up with a lot. Another one is maybe some depots have way just more people. And there's a baseline rate of errors that you make and you get more people, you get a more precise. All I'm saying is yes there are many ways that you can arrive at an inferential error but they all flow from the same thing. You're not observing that unit. You're observing depots and you can't really talk about individuals. I mean you can hypothesize and speculate, but it would be pushing the data to go that far. And Andrea you have a question here. Is it safe to say unit of analysis needs to be a unique identifier. Um‑‑ no I would not say that you always need a unique identifier. I mean you still have a unique identifier for the depots, right? I mean I wouldn't say that's a good shorthand, there's some‑‑ I have something in me is saying that's not a rule we should apply. But I think it's a good shorthand. Yeah, if you can confidently say each unit of analysis has a specific identifier and I'm confident that there's not multiple units of analysis within one identifier, that's I they very good sign that you are dealing with that. That is the correct unit of analysis there.
Does that make sense? Is that too pedantic and hedging my bets or is that actually helpful? 
  Andrea: No, yeah that is helpful. But I think there's probably whatever a small percent it's not that‑‑ case. 
  Vince: Yeah I'm thinking about‑‑ you know there may be a project for you to fully anonymized data and your unique identifier is generated after data collection? You have strong‑‑ short reason to believe that is unique identifier but you don't necessarily know.
I've worked on some where the client will literally only give me zeros and ones. So worried about privacy I can only give you the non‑unique identifier. Because I don't know what generated it. So an excel column which is 0 and 1. Treatment and control.
In that case I would still talk about the level of individual. But I don't have a unique identifier.
That is an assumption I would invoke.
  Andrea: But do you have a unit of analysis? Clients are just so particular on this point which we'll get to next on data tracking.
That I don't want you to think Oh if I don't have a unique identifier from the client, I don't have the right unit of analysis.
Because in reality it's pretty messy.
Does that make sense? And Monique you have your hand up?
  Monique: What are some of the things you think about when making a decision about the unit? From what we're discussing, it seems like‑‑ and thinking about the projects, it seems like there's a lot of practicalities that drive it in terms of what you're able to measure.
  Vince: Yeah this is more what's my experience. Always push for the more granular level of analysis you can get. I always do.
I've had clients who wanted to do an e‑mail trial. And they'll give me 20% of the data to send an e‑mail to.
And then I'll say Oh are these unique users?
And they'll say yes. And I'll say that's great because I'm worried about something called spillover. I send people the coupon in treatment and people in control aren't supposed to get the coupon. To figure out if the coupon works.
But what if two people in the household both are clients of that company. And in that 20%, I guess two people in the household? One gets the coupon and the other doesn't? In that case I'm like‑‑ I want address. I want to be really confident that this e‑mail is a unique identifier. And so if I‑‑ this might be like dish want additional data to confirm my intuition that this is indeed a unique‑‑ people will think e‑mail is a unique identifier. And you're like‑‑ maybe. I need to know more about the behaviour as a purchase. If I get a great coupon in the mail, I'm absolutely telling my wife. And that would frustrate unit of analysis and all kinds of problems. So my answer to that question is always push for the most granular data that their client is able and willing to give you. Without damaging the relationship. Okay you get the data back. You get what you want. It's wonderful. You'll name things.
Variables in JASP. You can do this when you compute a new variable. You have to name it.
You'll do it if you are R python SQL. Any of the modern data science and excel too. First row is column name. On the left, I have‑‑ what I think are not so good examples. I won't call them bad, but I think they are not so good. And then I have better examples. People like just pick one and tell me why do you think one is not so good? And why is the other better? Just pick a random one.
  Erin: Variable two is not great because you basically have to then every time you look at it, go back to see what it is talking about. 
  Vince: Yeah exactly.
Not a good example of how we should name our variable. Date YMD, I like that one is it date? Maybe data comes from another language and YMD means something that I don't know about. Maybe call it date baa if it is just date, I don't know. Score does month day year? Year month day? So like Oh I like that variable. Shannon? 
  Shannon: It just reminds me of when we sent e‑mails out in campaigner e‑mail account the more specific you can be the better. Yeah I was just looking at housing and prices. Housing could mean anything. Literally anything but condo prices narrowed it down a little bit. 
  Vince: And if I'm on a really big team might call it condo prices.
Just under no confusion of what's in there. Yeah, exactly. You'll also see that as Martina is saying the ones on the left are vague and can have multiple options included, yes. You want the new name to be a visual cue, exactly. Yeah. Kate? 
  Kate: Yeah immigration status one. I get the citizen yes/no thing. But if it was like nominal where it was citizen like permanent resident, citizen, no status‑‑ would that still be bad? Or does it depend on what date you put in there? 
  Vince: It depends on what date you go in there. For that last example I wanted you to do exactly what you did. You thought about okay if it's citizen it sounds binary. Zero one yes no. If it is the data immigration status is not a good name. If it's immigration status I'm going to assume exactly what you did. Oh this is going to have economic class. Experience class. Family pathway and refugee and no it's none of those things. Just zeros and ones. I don't know what that means. So yeah exactly.
Okay so I contract you to work with my new ice cream shop that I'm starting up. I don't know why I would start one in January. Seems like not a great time of year to start an ice cream business and I will start total number of scoops like each customer ordered. So the unit of analysis here is orders. Not customers. Some customers like me in July will place multiple orders for ice cream even on the same day.
So unit of analysis here is orders.
And the data comes in in whole numbers zero one two three. No decimals. My staff knows not give half scoops of ice cream that's not fair. What do we call this variable? Ooh‑‑ #scoops. Ice cream scoops. Erin your hand raised?
  Erin: Yeah just thinking about really pedantic. It is per purchase or per customer? If a guy comes in and he buys ice cream for him and his four friends. Is that, scoops track. Do you divide scoops by five? 
  Vince: Right, scoops by cones? Average number of scoops you said to be pedantic but yeah this is what we do. On the data side, I have asked the most pedantic questions and I have had the most pedantic questions asked of me. You should expect this and absolutely expect pedantic questions from economists and data people and whoever is on their team. Just like you said is this number of scoops? Because we track things by cones. That's how we do inventory. You're not tracking cones? Oh I have a second variable for cones. Great the only thing I'll note Su put #underscore scoops. I love that. I like that a lot. The hashtag as a practice not start with punctuation or special characters. Sometimes software gets weird with it. They don't know what to do with it. So we might call that N.O. scoops number of scoops or even num underscore scoops. Awesome.
Numbers levels of categories. Sometimes we get a natural number of levels. Like scoops of ice cream. We won't get any negative and it's positive and probably maybe skewed. Because someone like Erin said ordered 14 scoops of ice cream. But usually working with categorical ordinal data we want the fewest number of categories that make sense conditional on our research, question. And this is where why innovation comes before data. We want to think, okay‑‑ I'm going to get this data back‑‑ it's going to be ordinal.
And I know I can technically still count the mean. Maybe I should go with seven categories instead of five. Because I want to compare the mean. Once I use the mean, things get a bit easier for me statistically so I'm going to think about let's say seven items on my satisfaction index.
How pleased were you with your interaction and what was the search outcome? Whereas maybe‑‑ what I'm working with is it's binary. Did they do the thing or not? And data type‑‑ that shows up here. This is not something we generally have a lot of control over also working with survey data.
You're looking at number of sales each day or each week.
That's bounded by the calendar.
Age income. If you were thinking about someone's income I guess you could go up to a thousand categories but most people earn 10 to 20 categories of income.
Or it will be given by context.
You can't make up the temperature value which is natural and given by the context itself. So this is really something that we're just paying attention to when working with survey data especially.
And the most important thing, really practically is data tracking. This is where most behavioural insights teams if you see them and they are hitting their head against the wall it's because of this thing. How do you connect an independent variable to dependant variable. Remember our dependant variable is usually chosen by the client. They tell us what matters.
People aren't doing enough of X. People are doing too much of Y. These are given by the client. But the Ivy, the independent variable, that's often us. That's the innovation stage. We're going to create a behavioural intervention to change Y or DV. So connecting our intervention with their outcome measure, I mean‑‑ I would say it feel like a marriage. But I have a great marriage.
That's not a great example. It can be a very conflictual tense relationship to try to figure out what is my independent variable?
What is your dependant variable? How do we match these two things? And the best option gets back toy think was it Andrea who asked is to have a unique I. D.
For every single possible pair of IV and DV. For each unit of analysis. That's the best situation. And I've worked with the best to the worst in my career. And it's a million peoples better working with a client who is collaborative, who understands the need for this. Who is willing to maybe even build a new technical solution to ensure that you can track IV and DV. And when clients are unable to or unwilling to, it makes life really hard. So data tracking practically speaking, hugely important. And the analysis plan. This is becoming more and more common in social science where we sort of write out‑‑ we pre‑specify exactly what we're going to do before we go into the field. And the idea is we can try to anticipate the difficult questions like‑‑ Oh how is my data going to look when I get it back from the client? You know I've worked on one project for the city of Vancouver renewing dog license tags. I was so excited because I love dogs and I was like maybe they'll send me a column that has all the dog breeds and they didn't and I was very sad about that. But I knew in my project what my min and max would be. I knew I was going to get a minimum value of zero.
I can't negative renew your dog license for the city of Vancouver. Maybe in some cities, not in Vancouver. That's just not how we run our city. You can't get a negative value. Maximum value?
Think for that project, actually it was‑‑ did they or did they not? The max was min was unclear. Any negatives instantly I'm e‑mailing my contact at the city. Like hey can you take the data process. A ton of work. We send it to the client. We wait. We do a presentation. We wait. We design an experiment. We pitch it to the client. We wait. They wait, they build it. We wait. There's a lot of that in behavioural science. If you are thinking I can't do anything. Start reading code or series of instructions in JASP. Okay my data looks like this.
I will what should I look for? Create a box plot? How do I do that? Histogram? Why? Different attributes or levels of a variable? That's all you can do before you get your data and it's really helpful when Dow because you have the sort of built in quality assurance exec.
All about ton this and this kind of work. Okay, I've been talking for a lot. I'd love for you folks to start talking. And do in‑class activity one. This is going to be different breakout groups from last week.
Again there'll be two slides per group.
And I just want you to work on the first slide right now. And when we come back we'll work on the second slide.
The scenario was basically you work with let's say your local city. Your local municipality wherever you are. Your local municipality probably funds or has some funding legal relationship with a Hospital. If you go down to the Hospital, I bet you'll find masks. And gloves and personal protective equipment PPE all over the place.
This is probably true before Covid but especially after, right? New supply chains, so‑‑ work with the city government to reduce PPE litter. You're going to work at public garbage bins. Your intervention is going to be assigned. You're going to add signs to certain public garbage bins and you're going to see the effect on behaviour. I want you to create a data collection plan and again only look at that first slide. Talk through the questions, think about your answers. This is a very different activity than last week. Last week had right and wrong answers. Everything here is a bit more of a conversation. But think through the unit of analysis here especially. What is the unit that you are actually observing and we can jump into your groups if you have questions about that.
So any questions before we send out the link and creates the groups? Any questions on the tasks or activity? Okay, great.
  Crystal: Hi Monique. How are you? 
  Monique: Good, and you? I heard you say about being behind. 
  Crystal: Yeah, that was me.
Did we get a link? 
  Monique: I've got it. I can do share screen. 
  Conrad: I can also add it to the breakout room chat as well.
  Monique: I'll try the share.
Is that the right thing? 
  Monique: We see a beautiful beach. 
  Monique: Okay wait. Now I can't figure out how to stop my share. Okay sorry I thought I was hitting the right thing, but not. We're group one. Gosh.
  Conrad: Sorry I'm really tired I don't know what to do with myself. I think we've been given different minimums and different times. I think at one point they said you want about a hundred to 150. Obviously hard to pin down. I think we only need a control group and a test group.
  Monique: I think I'm getting closer. Is that visible? Do you see it now? 
  Crystal: Is 150 a kind of minimum? Is that where the number comes from? 
  Conrad: Yeah, I want to say they said at one point they gave a minimum of about a hundred. Well really 100 to 150 depends. Which is fair because it's hard to pin down a minimum. Obviously if you went from 100 to 99. 
  Crystal: Right. Do you think we should for this, write down more of an ideal as well? I'm thinking we might want to articulate since this project is targeting public citizens they are responding to PP sides, we ideally would want a sample size to tell us anything about how the city citizens which probably need to be quite big, right? Because it's not proportional to‑‑. Just is that how it works? I'm not sure if I'm making any sense.
  Monique: I think the unit of analysis here is the garbage bin. Because it's going to be hard to measure what the individuals are doing. So part of that will depend how many garbage bins there are in the city, right? But assuming we want at least a hundred per category.
  Conrad: Yeah I do like the idea. 
  Monique: Yeah I like the idea of writing in the ideal too.
[ Ann speaking ]
  Conrad: Oh that's good. Nice to know that's true.
  Crystal: We can say we assume that's true based on how it is in Victoria. Awesome. 
  Monique: I like that. 
  Crystal: Okay this is great and thanks Monique it was helpful for me to hear about unit analysis what that was. I did the exact thing they talked about in class. Where he's like, I was thinking about it as the people walking up. But that's not what we're measuring. 500 garbage cans seems pretty darn good. 
  Monique: Googling AI overview, city of Victoria has 1259 public waste collection units including garbage cans, zero waste stations, blah blah.
So hopefully with that amount, we would be able to get somewhere between that 150 and 500. It's probably a practicality thing in terms‑‑ that's a lot of work, right the budgetary constraint side? 
  Vince: Hi everyone. How are you doing? 
  Crystal: Pretty good. Learning about how garbage cans work in Victoria. 
  Monique: Yes Ann was telling us in Victoria the individual public garbage bins have numbers on them. 
  Vince: That's so handy. You are bringing back a flashback to a conversation. I think I worked on a project with the city of Victoria to do that. Years ago.
  Monique: You're building the building foundation. 
  Vince: It didn't go anywhere but for you folks I'm sure lit. Any questions? Looks like you're making good progress.
  Conrad: I don't have any right now. 
  Vince: Okay, great. Raise your hand if you have any questions. Thanks folks.
  Crystal: Monique what was the number again for the total. 
  Monique: 1259 but that doesn't include things like ‑‑ it does include zero waste stations. Safe needle disposals and cigarette butt canisters so the actual garbage bins are probably quite a bit less. That's so funny he worked on that project. If there is a sign or not, yeah that's great.
Or nominal. This is for independent variable.
So this is our signs or no signs. 
[ Ann speaking ].
  Conrad: I think we can still just treat and I would assume we could still treat a cluster of bins. Maybe garbage collection or waste collection. 
  Monique: I like garbage cans.
  Crystal: Going to be clear. So I think this is okay. For this. Sorry and then I cut you off Monique. It should be binary then? 
  Monique: Yeah binary for the data type. 
  Crystal: Is there a D as well? I'll make the font smaller.
Yeah there is a D. Just make all of it.
  Monique: Two levels because it's yes or no.
  Crystal: Okay two levels. Reasonable, minimum. Oh‑‑ um right. 
  Conrad: Do we have to sort through the trash for. 
  Crystal: This is the grass thing all over. I think some of us were in the same group. Okay. 
  Monique: It could be what goes in the garbage can. What's left outside on the ground.
Right? Different‑‑.
That's a trickier one. What would you pick? 
  Conrad: I was wondering about this and was thinking maybe we could say there would be some members before the sign was added so we could have a sense of how much PPE going in each of these bins already? And that's measure after the signs are added. So we could say Oh there's not more PPE average on the signs.
 So we don't need to try and look for PPE near each garbage can? 
  Monique: The number of items in the bin. Someone's going to be sorting it. 
  Crystal: Okay. Reading a scenario and maybe we should be measuring PPE around the garbage can and maybe that's easier than measuring what's inside. You're working with the city government to reduce littering. You want to pick up PPE? So actually maybe we are supposed to measure there's zero PPE here or three pieces of PPE in here? So that is not whether there's a bunch inside. It's the absence of PP outside? 
  Conrad: I think either one would work. If you could establish the more PPE being thrown away, that's pretty clear cut that that would be hard to argue because of something else. Especially if you have both a control group and a pre‑post. But that's not me saying I disagree with the idea of measuring PPE around the garbage. 
  Crystal: And maybe we can make a case like you were saying it could blow away.
That's a good point. 
[ Ann speaking ].
  Monique: Right. So could be like‑‑ we're doing it‑‑ I'm forgetting the word. It's ordinal. 
  Crystal: Or some kind of range like 0 to 6.
  Conrad: I guess we could depending on how big of a radius. Just imagine you wouldn't usually find more than several masks around garbage can. Maybe there's exceptions. But how often are you going to see 27 pieces of PPE in your garbage bin? So almost feel like you could. It would have to be radius. Could be little awkward. 
  Crystal: Where do we land on measuring stuff inside or outside garbage can? 
  Monique: Let's go outside just for the fun of it. 
  Crystal: Okay I'll start typing stuff in‑‑. 
  Monique: Yes, go ahead. 
  Crystal: Within let's say radius‑‑ an actual radius. 
  Monique: Five metres? Ten? 
  Monique: Sure. 
  Conrad: It is a little tricky. I don't know how nerdy we want to get or pedantic. Like garbage‑‑ like if a bin is against a wall. Like it's outside against a building wall. 
  Monique: Exactly it could be concentrated. 
  Crystal: Instead of ordinal. What's the name again of what we are? Continuous. Thank you. 
  Monique: If we thought there was going to be like a lot a lot, I think like Ann's ordinal approach would work. But if we don't think it's going to be too many then continuous might work okay. 
  Conrad: Yeah usually it would be a countable number readily I should say.
  Crystal: For the number of levels what should we write? 
  Monique: Minimum would be zero and we don't really know what the max would be yet. Like if we did pretesting we could have a better sense of the max.
  Crystal: What about the number of levels though? 
  Monique: I don't think we're really doing numbers of levels because it's continuous.
And then we realized that we didn't finish answering. 
  Monique: The minimum and max is continuous, so we're good.
  Crystal: Yeah. This amazing Victoria thing. 
  Monique: Are we going to do it like daily? 
[ Ann speaking ].
  Conrad: There will have to be times relate to when it's collected. 
  Monique: Or do it one time per day.
Over seven days. Or something like that.
I'm just think going there's workers, right? Workers say it's a garbage can near a Hospital, right? There may be certain days.
Like there might be other factors affecting it. Better for that. 
  Conrad: So not always doing a Tuesday for instance? 
  Monique: Not once before or now after.
  Conrad: So yeah actually that's a question do we want to have this control on a test or do we want to do a before and after, as well? 
  Monique: I think before and after as well on this one.
Others agree? Disagree? 
  Crystal: Yeah, it makes sense.
 
  Conrad: It's possible it's not strictly necessary. It's a result. It would be more precise and more solid to do before/after. And it's not real money.
  Monique: Unlimited. Was going to say if it's feasible, why not? The more data the better usually. The higher‑‑ cross referential data. It's also not and to be fair of course it's not an absurd assumption either.
Not like this would cost $2 trillion to do.
I don't know what else I might be missing about. There's already something I forgot that I wanted to say.
Oh yeah we were going to say the observation happened multiple times.
How do we want to describe the time? I'm sorry? 
[ Ann speaking ].
  Erin: See you in a bit.
  Kyra: Sorry we're going on a break? Yeah ten minute break.
For most all groups it seemed that went really well. I think especially the last one. Hearing clever ways of thinking through how you're going to connect.
Putting signs up on the bins and measuring. I thought that was cool. I liked that activity. Thank you so much. Daty cleaning and processing. So you would have anticipated some of this when thinking about the min and max and the type of data that you expect to find.
There's a few basic problems we encounter. That are pretty common. E specially working with partners. This is where you control the creation of it. When a partner sends you data though, there is this missing gap between what they promise and what they actually send.
First thing that you thought of is miss Dag that. Sometimes that is its own outcome measure. Like we want someone to do something. We know if they did it. Didn't do it. And we know if they didn't show up in the experiment.
Sometimes that itself is relevant to the partner.
Other times it's from the experimental side.
But miss Dag that is the first thing. I talked about this briefly.
How would you know that you have miss Dag that when the client spends it to you.
What are some things that you might know that you might look for? Yeah. Okay, good one. It just don't. They are blank cells. That's right. So the blank cells. That's probably the most obvious case and that can be a frustrating one.
And is that because the client didn't report it? Or is that because the client stopped collecting data before that individual did the thing or didn't do the thing? Sometimes the blank cells are more concerning than filled cells. You said extreme outliers. We talked about that briefly last week. What do you mean by an extreme outlier? Why would an extreme outlier signify miss Dag that? 
  Rodney: It could be input wrong or a number of things. I've done it myself.
Where my finger rests on a key too long.
It's input error.
  Vince: Awesome. It could be because there's some error on the data entry side. That uses negative to signify miss Dag that. You might get weird word sometimes if the data is coming through‑‑ the program python. It might have threaders NAN. Not a number. And then that gets fixed according to excel and excel doesn't know that's what that means and excel says that's a text variable. You upload it to JASP and JASP was like Oh this is letters and numbers?
This is nominal. It can lead to issues with data type entry.
  Crystal: Just an example of something that shouldn't have, if there's that minimum maximum. Articulate if we see something below the minimum order. That's a sure fire sign. 
  Vince: A miss Dag that might show up as a violation of expectation. You think you shouldn't get something below. And you do. Yes excel thinks everything‑‑ there's some internet meme or joke where people think everything is a date and excel is like that. Outliers‑‑ something like someone enters something in and correctly you asked, what is‑‑ you know, in fact I hit a study three or four years ago where I asked people what was your household annual income in thousands.
And some people put numbers like 75. Like okay, is that like‑‑ really how much you earned? Or are you following my instructions? Some people put 75,000. Did this person earn $75 million or did they ignore my instructions?
So outliers are also a problem that you might specially with open ended response options. If an unbalanced sample‑‑ so let's say you have‑‑ an experience and you will randomly assign people that you control. Garbage bins to get‑‑ not to get a sign. You collect other data on those garbage bins. Like what neighbourhood they are in. And you find that although you randomize them. 70% of your garbage bins are in‑‑ the west side of Vancouver.
Shaughnessy‑‑ Kitsilano, UBC‑‑ like Oh that's unexpected.
Because I randomly assign the signs, I shouldn't see about as many in east as I do in west. Between my two conditions, I might have an unbalanced sample. If that's the problem you would have to have a follow‑up conversation. That's a really bad problem to get because it's only coming after the data Hass been collected. And ceiling and floor effects. We talked about these briefly last week. What's an example of a ceiling or floor effect? Can anyone recall? Rodney's taken my first year class. Too many high scores. Why are there so many A plus?
What's going on in here? That shouldn't be that many. 98 percents on my midterm. Did you students cheat? What's going on here? 
  Natacha: Yeah for the ceiling could it be sometimes your system does not allow to go up to a certain number? And so let's say you can go into the billions of dollars and so that's the ceiling for the value that applicants can put? 
  Vince: Yeah it's almost like a Y2K bug for anyone old enough to remember that. Maybe the clients' software has something hard coded to say numbers can't be above some value. If you get a number above this value. Just round it down. So you get a ceiling effect. A clustering of observations in the histogram at the high end that shouldn't be there. Great. Those are the problems that you are really hard to solve. Because you can't solve them as behavioural insights practitioner. It's the client, the partner who is generating the data and send it to you typically. On the other side here are errors that we actually do have some control over.
How we code the data. If we've coded our data as‑‑ the sign and expecting to be 0 or 1 we're not mixing that up. Some are maybes. That would be very confusing for us. Combining variables if this could happen especially if you work in excel. The average efficiency energy estimate for multiple appliances. For each individual in the survey. Now that you have a combined variable you just drop the other variables. Over time. Maybe you made an error by combining them.
And reverse coding. This can happen in a few different ways.
One of which is like the client misunderstands how you want the variable coded from low to high. It can also rise if you use certain survey programs. There's a program called culture. Probably the industry standard. Certainly academia and a lot of marketing I use Qualtrics a lot. Creates automatic coding for certain response options and maybe just because you've been feeling with the survey. Adding response options. Removing them. The codes that are there are wrong. So they look like strongly disagree, disagree. And that should be scored as seven, six, five.
But instead they are given some reverse code. Zero, one two. And you have to now map a negative scale to a positive scale. That's the kind of thing you can avoid as a data practitioner yourself. Once we think we have some confidence in the data, like yeah this is looking good. I kind of want to work with this. Data visualization is the next place that we start. Not going to talk about eight huge amount in BI106, but the first thing we do is the ocular inspection. I like to plot the data. Histogram, box plot, frequency table.
I just want to see my data as soon as I possibly can.
Going to show extreme values and outliers.
If I were an experiment I always want to see the differences.
Show me the difference even more rigorous or methodical. I just want to see them. Box plots and different conditions. Controlling treatment and bar charts and two tables. And look at multiple things at once. Do people remember, when would I use a histogram versus a frequency table. The data's come in. You want to look at it.
When would we use a histogram versus a frequency table.
I'm assuming people are typing.
Non‑continuous data. So you're thinking like nominal data. You have like categorical data on like ice cream flavours, right? And so it's going to be hard to chart that? That's one of them.
Another one might be we have lots of categories.
Continuous variable. Too many histograms but frequency table gives us nice precise values. One of the in‑class activities is problems I forget. Some people said Oh I created the box plot by age but I couldn't tell which one had the highest variance.
I had to create a frequency table.
But that's another case you might use the frequency. Crystal? 
  Crystal: I might have missed it because I was sort of out of it. But what is a frequency table you mentioned did this cover last week? 
  Vince: If you look at the meetings.
Helps you understand.
Distributed. How many counts you have.
In my experience.
Usually the better.
The standard. Because everyone understands them. They are really easy to read. Not a lot of colour, next. You can make a bar chart very minimal on the page. How little ink can we get on the page relative to the information we convey. A scatter plot if you have a really obvious relationship, a scatter plot's great and beautiful. Understand intuitively why the New York times. If your data is messier you don't have a really clear relationship. Scatter plot might not be the best one. Unless you want to show that there's no relationship.
Like hey you told me‑‑ I did it. There's no relationship. Look at July pip want to look at month by month.
And tables though can be really helpful if you have lots of members. So everybody likes an audience of data people. You'll often want to see a table instead of‑‑ the visualization. It can also be helpful if precision really matters.
This organization is a bit harder to convey that kind of conversation unless you overly add text. Add themes.
A fair bit normal but leaves more tables in BI 107. Histograms if I have a continuous variable or ordinal variable.
So I don't want to look at a relationship between two variables. I just want to look at one and how it is distributed across that horizontal number line. The big data sets but everybody an small data set. I guess we have to put bounds on what we mean by large and small. Like if I've interviewed six people, 12 people, it's not going to be very helpful. Out of the 12 people I interviewed. Eight of them mentioned this one thing. You could put that into a table. We don't think about the decision to use necessarily and the size of the data. And Andrea asks is that why a scatter plot isn't ideal is binary? What a great question. When you have data that is ordinal or could be nominal. Especially ordinal data.
Scatterplots can look a little odd. If I can mention we always put the independent variable and the X axis on the bottom. You'll see if you look at experiments randomly assigning moments of categorical treatments like sign into new assignments. Loss messaging versus gain messaging. They'll always put treatment on the horizontal X axis. But the Y axis is where our dependant variable. And maybe it's where you think that is like the eye imagines movement vertically up or down, I don't know.
If you have more stuff to add like a legend. The colour, size of the pointers or something that you could use legends to get more complicated. But the basic plot is always, IV independent variable on the bottom.
On the horizontal access, DV on the vertical access. When you have ordinal data it might show up a little odd like on the left‑hand side. So ordinal data. And you can see on the X axis only‑‑ like five categories. So not a lot of other categories. So scatter plot is visually or intuitively obvious. Dots. That's not because we have a small sample size. That's the software programs are collapsing. All of those circles onto those vertical lines. And the human eye can't really tell. Like how many‑‑ for like number two there. How many dots am I looking at? It's really hard to tell. That's why you use it in the first place. Kind of a nice word. Kind of add a little bit of random movement. So they move on the X axis. So that doesn't change the interpretation because we have an ordinal variable in the first place. Strongly agree. Disagree. Neither agree nor disagree. The fact that it moves a little bit the other way doesn't really confuse the reader but it does make for a slightly easier graph. Looking like a continuous quite clad moving from low to high.
So to your question, why do we use scatter plot with binary. It's going to stack all those observations on just one or two values.
You can play around a bit though. Natalya? 
  Natalya: Is jittering an option on JASP? What does that mean? 
  Andrea: Yeah, how do you jitter? 
  Vince: If you want in office hours I can show you how to use jitter in JASP. But yeah you can do it in JASP. People do it in most major programs in excel it's a bit more complicated. Calm and stuff. But any of the means programs, JASP jimovi and academic ones. R python will allow you to jitter these observations a bit. Questions should I do a bar chart. A line graph as a result of thumb.
If your X variable horizontal independent variable categorical or nominal. Bar charts are really helpful. 80% of my data visualizations. Certainly when I was in government. Maybe more were all bar charts. Using randomly assigning things. And those things were categorical. And I necessarily made a lot of bar charts. If your X variable or independent variable continuous or scale. Even if it's original then you can use align‑‑ a line graph.
Positive or negative association. Up or down or staying flat to convey that sense of movement or association.
Maybe you've heard this but pie charts I would say they are out of vogue. We generally don't recommend people using pie charts. It's unfortunate that excel makes this easy‑‑ you see a lot of them. But there's lots of reasons why BI107 and 108 you'll talk more about that.
But pie charts usually not the best way. Andrea asks‑‑ probably the most common. Calculate the portion.
Who did the thing. And then you either show that in text. In a table. Multiple conditions that can be helpful. Or in a bar chart. This is a pretty nice visualization because you have a bounded Y axis between 0 and 1 or 0% to 100%. Readers understand that person just work intuitively. They can read it and follow along. We would generally say not a pie chart, no.
Again 107 and 108 will get into it but mostly has to do with how the human eye perceives area and volume. Pie charts can be a little misleading because they can sometimes look like relatively small differences or quite big. So bar charts are generally preferred. And you'll see you can play around it yourself. Yes the study. People do all kinds.
To study the science of data visualization.
I know, what kind of future will we give to our children. Donuts are still fantastic.
Continuous data.
So that's not maybe always the case. Randomly assigning categorical things and we're often measuring categorical things. Did they not do the thing? But if you do the data you can do boxplots. You can do bar charts.
You can still do tables. But you can do scatter plots.
There's a whole thing. Some of which are mostly just gimmicky and some which are very cool. To be the pie chart truth to tell you all, yeah. Unfortunately pie charts are really‑‑ there's a very vociferous crowd.
I'm not‑‑ I love pumpkin pie so I can never like, in my books. But generally yes, we don't make pie charts.
For yourself though, absolutely. Good enough, I guess. With that I'm going to pause. We have enough time to do a second slide and then come back.
So last questions on data visualization. What to do with different types of data.
This is mostly just a gentle segue into what's coming because you're going to start creating visualizations that have really strong take aways.
  Alex: The comment was not what about a donut shop. We've used those. In a recent publication at work. Are they the same? 
  Vince: Probably work fairly similarly.
You can look this up. The data a known truth. Randomly assign people to interpret a table where there is precision. But people can put the same information in a pie chart. Donut chart. Eye tracking. Sweat conducting studies.
So the answer to the question is I don't know. My intuition is it's probably more effortful and less precise than a bar chart. But I don't know your data and maybe in your case it works really well.
How do we talk about it during office hours though.
And Martina? 
  Martina: I was wondering maybe we'll talk about it in the following classes, but when we go to some of those daytime mishaps. Like for example the floor and ceiling data. How do you course correct it?
Might be more difficult when you already get it n' from your client and your spreadsheets but then somebody is doing an observation like let's say you are in health care and you are doing pain points, right? Telling a doctor and you are collecting the data. So I'm not sure kind of like‑‑ any advice or anything‑‑ how do we course correct? What do we do in that case? 
  Vince: This is good for BI107. The beauty of randomization is that I get to care a little bit left about some of those data mishaps. Because what I really care about is comparison between treatment and control. That's why I'm doing the whole experiment. That's why I'm going to their child's dance recital and clapping. I want them to trust me and send me their data and I do all that for randomization.
In fact my son said random for the first time this morning. We were reading a book. Can you say random? Oh my God. Made me so happy. Because of randomization, we're going to care a tiny bit less about some of those things. What we're really going to care is that they are evenly distributed between randomized group. That's not totally true. There are some issues that are worse because we do experiments. But generally that conversation of what do we do is better reserved for next week in 107 than for right now.
One of these faithful to they are research design. When put in an awkward position of going to the client and saying I can't arrive at a conclusion.
I have no results. We'll talk about that in 107. It's a great question mark, Martina. 
  Andrea: Sorry 107's in march, right? Great.
Same activity. Same group. Just been working on the second slide. Work kind of bristly. Jump in as you saw last time.
You do have to make some quick decisions.
Continue to have omniscient almost God‑like powers.
With your partner at the city of Vancouver.
Just thinking critically about these steps.
If you say I don't know how to connect.
Dependant variable. As long as you present a logical made‑up answer, that's fine.
So I think‑‑ you folks have the same link available.
  Moniques: Do folks want me to share? Hmm. 
  Conrad: I don't know. The only thing that's occurred to me so far is when the sign removes it. Like damage observe instruction the sign, whatever. 
[ Ann speaking ].
Yeah that's a good one to bring up the dependant variable. 
  Crystal: The thing Conrad just said too.
What if it's sort of present or not. Three‑quarters got ripped. It's like Oh it's legible. But it got damaged.
Like it can't.
That's a data appliance.
  Conrad: Yeah that's a good point. Or do we just have one‑third category that's like‑‑ damaged/missing.
  Monique: This is more meant to be on the data. Yeah the steps we do to clean the data. 
  Crystal: Is there a receipt? 
  Conrad: I don't think so. Otherwise I think it would appear.
  Crystal: You can check for things that aren't on. 
[ Ann speaking ].
  Conrad: Yeah, I guess that's still part of the thing‑‑ kind of like a problem with the whole data set.
Right. If you don't have a unique identifier. That also affects the‑‑ variable. The independent variable is just the signage. 
  Crystal: We can move onto dependant. Just thinking about the word of the independent variable. But I feel like we mainly.
  Conrad: The only thing I'm confused by sit cannot capture any extremes. I think that's the independent variable, isn't it? 
[ Ann speaking ].
  Crystal: Still thinking. Just to put it in better words. Trying to capture what Ann said? So I'm still thinking of presence of signs only. I can't remember the example you gave Ann which was really good. But it's like what if the sign is like messed up in some way? Or something about it. Really focused on the presence of sign. Maybe that example of this sign being legible but slightly damaged is good enough. I'm not sure.
  Conrad: I think word extreme makes it sound like we're talking about a number.
  Crystal: Yeah, so that's fine.
So dependant variable. 
  Monique: Problem that might appear in the data set.
  Monique: I think it's that piece. This does kind of‑‑ I'm thinking about it as dependant variable. But I might be wrong. That thing that folks were talking about. Certain locations.
Really heavy because other factors like being near a Hospital or something.
  Vince: How we doing? Pretty good? Nine minutes left. Are you feeling like that's enough time? 
  Monique: It's okay. It's just the brain slowing down at this stage of the game. We should be able to get enough in.
  Vince: Any questions I can help with? 
  Conrad: I don't think so.
  Monique: Yeah I like what you're saying here about potentially addressed by pre and post.
That's our steps we're doing to address the problem.
Any additional data processing.
This is the kind of stuff that I find hard to imagine in the abstract.
Like I kind of need to sometimes I need to see the data.
[ Ann speaking ]
  Conrad: Sorry miss Dag that problem? 
[ Ann speaking ].
  Monique: Have an idea on the visualization. 
  Crystal: I feel you can start writing about it. 
  Monique: This is going to be the main one. Is it not letting me go there? Bar chart, yay. What visualization. Pie chart.
  Monique: Like the rate of change, right? How much did it pre to post? How much reduction was there in the different conditions. It's just one. Like I wouldn't put that as the first one.
Interesting one along the way.
6.6% reduction or 10% reduction, no change.
Maybe just‑‑ could be percentage of‑‑ 6 percentage.
  Crystal: Now what does that mean mode essential? In the Ann speaking ].
  Conrad: I think we could probably just use mean. Yeah it's true, why not.
Well both, I should say.
  Crystal: I'm a little bit starting to be confused now by the fact the number eight. Which I didn't read before, is asking us how I want to visualize. How is it different from‑‑ number seven. Yeah.
[ Ann speaking ]
  Crystal: Like we're going to use a boxplot. Oh, I see number seven. Got it. Thank you for‑‑ I was just like wait‑‑ isn't that what you're answering?
  Monique: So I think that's where it's like mean and median. All the basic ones, right? And the histogram.
  Crystal: So is the bar chart for number eight then? 
  Crystal: Yeah, I think it is.
  Monique: One way of summarizing the dependant variable? So I just probably pasted it for now. But all good. So maybe addition. That connects the dots there.
I will think I will defer to you on that one.
A little bit more detailed.
So we have to say‑‑ how will it incorporate our IV and DV.
Because if we're doing‑‑ I love that someone's typing. Whoever is typing, thank you.
  Crystal: I'm a little bit confused again for number seven. We want to talk about the number of PPE‑‑ not the number of‑‑ PPE for sciences. Okay, never mind, got it.
And then the third even number of that rate of change, right here, let me.
  Crystal: Yeah, I definitely feel might be number eight? 
  Conrad: Multiple observations could be‑‑ not fully continuous. I could see per your post. Like a number of different intervals.
  Crystal: Okay, so I'm going to start typing things. Even just the fact that‑‑ the number‑‑ the presence is on the Y axis, I guess, right? Just to kind of‑‑ the presence of sign is on the X axis. You're right. So are so sorry. Tired.
Team work here. All right. And then I'm not really sure she explained the pre‑post thing. 
  Monique: 2Y axis. 
  Crystal: Somebody else start. 
  Conrad: Yeah maybe it's just the number of PPE items is the Y axis.
  Monique: And diagram one. The number of PPE items and two it's the rate of change. Right? 
  Crystal: So diagram one. Oh yeah, thank you.
[ Ann speaking ]
  Monique: So does that make sense? Yeah on the X axis.
These changes only vaguely make sense to me. Fix the things.
Okay, I'm going to go in here. Thanks.
  Conrad: Sorry is diagram one the pie chart? Or are they both bar charts? 
  Crystal: I should at least change this part.
  Conrad: Yeah just make sure all of that still applies. 
  Vince: And we're back.
  Vince: Just talking about how impressed we are with the cohort. All into the data. Seems like you're all excited about it.
So hopefully you got through those activities. And we'll hopefully get back grades soon.
The answer for the first one. To make sure everyone has time to write. That might happen again this next week.
100%‑‑ yeah, basically.
Three things we could talk about today. I made a pitch to you last week. You can't think about data collection, but innovation.
The study with the data analysis in mind. Okay.
There's two key basic elements to a study. Insights and experiments. If we collect additional data.
Was, which group. I think Jacqueline you would have said Oh‑‑ for the garbage bins we could make a scatter plat showing the weights of PPE and garbage on the X axis.
We can look at how far they are from the Hospital.
That's cool. You can look at collection data after a trial. We want to visualize things. We want to visualize distributions. Distributions using histograms.
Box plots. Other areas of doing it but those are the two most common ways. We want to visualize differences. And this is where bar charts place‑‑ if you ever look through those reports by the behavioural insights team or unit in Ontario. Bar charts comparing differences.
When Dow have continuous variables. More than one scatter plots are great. It's less common to see scatter plots of experiments.
And outside of certain domains. Although we can. And that can make for a very pretty graph. Distribute differences and associations. That is a class two. Part two is due soon. That is going to build on all things. Open book.
The written assignment. That's due next week. Don't quote me on dates. It's due soon. Check the syllabus for that. It's in‑class activities.
It's about creating plans for data collection and cleaning, processing pip said I'd be posting the video before the weekend. But that was when I forgot about the standard deviation video that's already loaded. And I was going to have to re‑record it. Already available in the course pack. So if you have questions about standard deviation I have however updated wit slides from that pension. Like me you are skeptical. And show me the math. And I'll show you the math. You can in that google sheet you can see yourself why we call it standard deviation. And why variance is often used interchangeably with standard deviation.
Thank you so much for the your time and your enthusiasm. Your engagement.
I Ames appreciate this time together. I'll be in the zoom room for the next 30 minute ifs there are any questions. Please stick around.
If this doesn't work, I recognize it might be late for some of you focus. Shoot me an e‑mail and we can try to find time tomorrow. Maybe Friday. Monday, Tuesday.
We can try to find time. I've met with a few of you over office hours via zoom it's been great. Please avail yourself of that. I would love to hear about what's on your mind. Thank you so much. Have a great night.
  Andrea: Can you show us how to jitter in JASP? Sounds like a dance move. 
  Vince: It does. 
  Erin: Vince did you get dressed up just for us?
  Vince: I always wear a suit when I teach. 
  Erin: I appreciate the effort that I did not put in. 
  Vince: You don't have to? No one has to but me. Yeah, I don't think it's like a requirement for‑‑. 
  Natalya: For the pre‑recorded class you don't have a suit on. It's a red shirt if I'm not mistaken. 
  Vince: You're not there. That's just me. Like no, I don't get dressed up in a suit stare at a screen for an hour plus. This is respect for the students. And yeah I just‑‑ I don't know I do it for years. Normally I'm a tee shirt/shorts guy. Not a suit guy. Okay so‑‑ let me‑‑ 
  Crystal: I'm really intrigued, because it's a bit late for me I'm going to drop off. But I look forward to hearing from some of the folks maybe from my team what jittering is. But I do definitely have a question about frequency tables so I'll get in touch like you suggested. Thanks everyone. 
  Vince: We won't be talking about jittering for 30 minutes you can also stick around and we can do it at the end of that. So let's say I have a basic boxplot here. I'm going to show you how to jitter with boxplots in JASP. In part because it's kind of the most interesting application I think. So the examples I gave ordinal, variable, you can do that. But it's the same basic intuition here. So a box plot is nice because it simplifies things. It's a complicated visualization but it simplifies thing, right? If you get down to customizable plots. Scatter plots. Box plots. Jitter element and it's going to add all the little dots here. Points and jitter them as you do it. This is a nice application of it.
In this case, normally we don't want these point clouds to overlap. Circles to overlap. You can't distinguish the frequency, the amount, right? Boxplots we don't care about that as much. Because we have the interquartile range here to tell us where that cloud should be, right? So we get to see much more clearly. Oh yeah‑‑ for group number three whatever that is. I think it's college student, most people are right around here between it looks to me like 400 and zero, they are not estimating much. And few at the higher end and one as an outlier. So the jittering here, all it's doing is adding some random noise that spread these points X wise. So that you can see how they are laid out on the number line vertically and horizontally. It's jittering is not your first line of attack for data visualization. It's what you do when you are unable to present things with the bar chart.
I always use bar charts and not because I'm lazy. Because I've learned over time. I just‑‑ I came from academia. Where I learned all these fancy data visualization techniques. I took courses on data visualization and then I got into government and I presented and they were like what the hell are you showing me? I don't know what the hell this is. And I'm like Oh, I have to recalibrate. And I came around to bar charts as this elegant, intuitive easy way to present something. And in my own style, I do a lot of layering. Elements of a bar chart one at a time. And I tell a story like that.
I can show examples. The reason jittering comes in the last half of week two and not week one or the start of week two is because it's sort of an edge case, right? You've determined that a bar chart is not appropriate. That's already not great. Then you have scatter plots and an ordinal variable. Damn that's not great either. When you visualize it and the points are so concentrated it's not easy to see the distribution. Geez that sucks. So now you add a bit of random noise. I'm not trying to down play jittering. I just want to get a sense of‑‑ it's not your go‑to tool. It's something you know you have in your back pocket. Does that make sense to people? 
  Melanie: Is there any way to add colour to it? 
  Vince: You can make this much prettier outside of JASP. This is where you move into programs like R. So my dish spend most of my day coding in R or in python but mostly R. And actually JASP and R, under the hood, JASP is using a lot of R functions. So they are not that far off. But yeah when you get‑‑ and I am very picky with my data visualizations. Very‑‑ pedantic, my God. This gray is a gray 80 I should be using gray 50. I get so picky. That's R. GG plot program the grammar of graphics. GG. And you can get all that pedantic stuff out of your system. Do we use the violin element quite a bit. No. Violin plots are in practice, just not used. People use‑‑ they are very hard for non‑specialists to interpret. So we don't see them in published materials. Conference presentations or reports or academic manuscripts often because they require so much knowledge to interpret. A lot of the advanced data visualizations are like that. They are for geeks who love data vis to show other geeks who love data vis how cool my data is. Which is awesome. I'm a geek who loves data vis but it's not what we should be showing decision makers.
  Vince: Erin you had a question at the start? 
  Erin: I don't think I did. I think my only question was why you were so dressed up. 
  Vince: Oh I thought there was something you would contact me about. 
  Natalya: That was crystal. She left. 
  Vince: My bad. Okay. I am going to e‑mail you something related to our project.
Natalya? 
  Natalya: Ai question for me to understand if I can use that in my work actually.
So I work with quality improvement. Usually what we use is the control chart. I control the median and we see how many times the data points cross the median. There is a statistic method just on the regular points data.
Should have high and lows amount. Sometimes I look at information I've reviewed chart for documentation especially for physicians and nurses. And I want to know is there an association that this is done when it's like this age or something like that. Can I use this statistic method? This is only for randomized numbers? I was just like‑‑ is this allowed.
  Vince: The base that you were work with? These tools are not only the experiments. I just‑‑ I tailor my presentation to that context.
But if you are seeing‑‑ a code morbidity. And as you get older you are at risk of all kinds of things.
Like death but like lots of things. But if you want to Moe the relationship between age. Like cholesterol. The plot to realize that. And I discovered that the correlation weak relationship there. 
  Natalya: For me it's more like weight augmented. No but some patients observe.
Was that a correlation for it? I went once. The specific year. And then I try to correlate. Is the age of the patient because of the development? 
  Vince: In epidemiology this is a very sophisticated discipline.
.
Which is not just for survival. Each person is in the data set and you can imagine their data is being collected over time. And then this person has a full and that's recorded. We can take advantage of all of that data when they have a full‑‑ but for the thing you're talking about, age of first fall.
Show up in the Hospital, yeah, you can use these techniques on that.
Any other questions? 
  Melanie: Last week I talked to you about using JASP. I want to learn how to use it more and when I first opened it there was some videos that my computer wouldn't let me hear anything.
And you said it's R but I've tried it again. Is there something I'm doing wrong? When we first went into it there was a whole bunch of videos. But just videos with no sound. And I'm sorry but seeing something is right but I have to understand what they are doing.
  Vince: Going to this page‑‑ I haven't watched these in years.
So I don't know if they have sound or not.
  Melanie: I'm unfortunately at work today and my company won't let me put JASP on it they are very strict. I have to try it on my home computer. Can somebody e‑mail that link to me? Even if you e‑mail it to something then I can have a look at it.
Okay. If you DM me your e‑mail or whatever.
The ultimate goal is to get‑‑ more visual. If I can get the chat to work. To get home today but unfortunately Ed Sheeran.
  Vince: Cool reason not to be able to get home but sucks not to get home.
There are lots of other tools. Hard to use. They do have a learning curve. And JASP has a very‑‑ I think it's pretty easy to point and click and make things happen.
Some programs really punish‑‑ rookie mistakes.
I find JASP does not.
A beginner can use JASP and not feel stupid.
Programs like R, I still feel stupid when I use it.
So I will send this video off to you right now. 
  Melanie: You need to put your suit and tie on then because then you won't feel so stupid. 
  Vince: I'll feel doubly stupid. Stupid man in a suit and tie. That's the worst.
  Melanie: Never. Okay and then the only other question is in the‑‑ you said three hours for this assignment for this Sunday? Really. 
  Vince: I mean there's a wide range. The distribution of time to completion has positive skew.
Right? Some people take longer than others. And I rather you take‑‑ you plan for three hours and do it in 45 minutes. Than you plan for 45 minutes and it takes you three hours. That is just soul crushing.
So I tend to overestimate.
I'll schedule three hours then take the extra time off to go do something fun.
  Vince: That's what I would do. Do that. 
  Melanie: If not I'll get a hold of you for Friday that's my Saturday and I won't be at work.
I think I should be fine.
Better go back to work. Yuck. Bye. See you next week.
  Monique: Yes, can I do a share screen? I'm having a technical difficulty. Maybe it's just something obvious. That I'm not seeing. 
  Vince: I think you can share your screen. 
  Monique: So this is the make‑up slides that I was doing that I missed last week. So‑‑ just a sec, see if I can make this a little bigger. Easier to see.
  Vince: So to do this you'll have to go up into descriptives at the top.
Okay so I did that. Yeah.
This is the big issue. This has updated since last year in JASP. My machine still does it in descriptives.
But the newest edition does not. That's my bad for not knowing that. Yeah Shakthi mentioned that in the e‑mail. Didn't really understand. So thank you. That covers it. Now I have to figure out how to stop sharing my screen.
Very difficult on the particular computer. And I have to go anyway.
So I will just leave and that will take care of that issue. Thank you so much. Appreciate it. 
  Vince: Thanks so much.
Bye. Ignore me. I'll just figure out what I'm doing here.
Okay. 
  Natalya: Ann is too advanced in statistics. 
Ann: I try to load JASP. And I cannot do it. So just wondering what's going on with my computer.
  Vince: Let me take a look.
[ Ann speaking ]
Problem set number two? 
[ Ann speaking ]
  Vince: For problem set number two? Shakti: I think what Ann is saying the data set is the same but the problem set is a dog file which is a‑‑ file. So you have to submit the word doc but the data set is.csv so that's the actual data file.
The word doc‑‑ that's like every week you get a new question set. But the data‑‑.
  Vince: We will talk very briefly about an F test in BI 107.
We won't talk about F tests. T tests or Z tests in BI 106. But we will talk about all of them in BI 107 in March and April.
Yeah, python is very demanding.
JASP is very forgiving. And I like that about JASP. But are you asking about F tests because it's something that you want to do for your capstone? 
[ Ann speaking ].
  Vince: Yes, exactly.
You don't need to do an F test for anything in BI 106.
 Never. There will never be an answer to give an F test. And an F test, I mean we do it for two reasons. We want to compare the variance between two distributions.
Or more often we do an F test because we have a more complicated statistical estimator. And we want to see whether any of the variables in that model are significant or not.
Whether they help us explain the variance in a distribution of an outcome measure.
Not in BI 106. 
[ Ann speaking ].
Yeah, I get it. Specially if you have a stronger quantitative background this course is very slow and structured and we are stubborn about not talking about tests of difference, tests of variance. Hypothesis test. We don't ever do that in 106. But then in 107 it's all we do.
[ Ann speaking ]
Does that help? Have I answered the question? Oh my gosh. I'm so Pam Heggie, CSR(A) RPR
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