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[A short video of Chris MacDonald welcoming students to the lesson]

Slide 5 - Video Vignette 1
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Watch the following video:

Critical Thinking: Module 5 - Vignette 1

Slide 6 - Think about what you just saw.
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Think about what you just saw. Have you ever bought a lottery ticket?

What motivated you? What convinced you to buy? 

If not, what do you think motivates other people to buy lottery tickets? 

Slide 7 - What is Critical Thinking For?
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What is critical thinking for? Well, first, it's for deciding what to believe, but it's also for deciding what to do.

Slide 8 - In the simplest cases...
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Now, in the simplest cases, to decide what to do,

you simply need to choose the option that best achieves your goals.

Do you need some exercise? Well, go to the gym.

Are you hungry for pizza? Go to a pizza restaurant.

Do you want to save money? Stay home Saturday night.

Do you want to stay dry in the rain? Take an umbrella.

Slide 9 - In other cases
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In other cases, we need to consider the probabilities.

So imagine, for example, that you want to buy a new vacuum cleaner.

The store has three models for you to choose from.

One is expensive from a maker well known for quality. 

One is mid-priced, the same mediocre model you bought last time.

One is very cheap from a maker you've never heard of.

So, on the one hand, there are known prices. 

On the other hand, there are unknown factors related to performance and durability.

How likely is it to turn out to be a good vacuum?

How likely is the vacuum to break down? That's a complicated question.

Slide 10 - A simple method
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But here's a simple method. When the actual value of some option, like the option of buying a particular vacuum cleaner, is not known, because the future is unpredictable.

Calculate the expected value.

The expected value is derived from the value of the outcomes that could occur weighted by their probabilities.

Slide 11 - Here's the method
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Here's the method. First, list the options in front of you.

Next, for each option, list the possible outcomes of each.

Then list, or estimate, the dollar value of each outcome,

and then multiply those dollar values by the probability of each outcome.

Then, finally, add up the results, the total is what we call the expected value of that option.

And then finally, just choose the option with the highest expected value.

Slide 12 - Simple example
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Here's a simple example. Imagine I offered you the choice between two envelopes. 

Envelope A and envelope B. Now I've flipped a coin to decide or whether or not to put something in each envelope.

Envelope A has a 50 percent chance of having nothing in it, and a 50 percent chance of having a 20 dollar bill here.

Trickier still, envelope B has a 30 percent chance of having nothing in it, and a 70 percent chance, a higher chance, of having just 10 dollars in it.

Now, which one would you choose? Which one has more money in it?

If you knew which envelope had more money, you could just choose that one, but you don't know which one has more money in it, you only know the odds or the probabilities. 

Slide 13 - Choosing like a critical thinker
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Now, in such situation, choosing like a critical thinker means thinking it through. 

Slide 14 - Let's do the math
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So let's do some math to figure out what the smart move is here. There are just two options available to you. If you choose envelope A, there's a 50 percent chance that it's empty, and a 50 percent chance of 0 is 0.

There's a 50 percent chance that it has 20 dollars in it, 50 percent of 20 is 10. 

Add 0 to 10, to 10, and you get a total of 10 dollars, so the expected value, you don't know the actual value of envelope A because whether it has any money in it or not is a secret, but its expected value is 10 dollars. 

Now, if you choose envelope B, there's a 30 percent chance that it's got nothing in it, a 30 percent change of nothing is nothing, and there's a 70 percent chance that it has 10 dollars in it,

70 percent of 10 is 7. 0 plus 7 is 7. So the expected value, regardless of how much money is actually in envelope B, the expected value of B is 7 dollars.

10 is obviously higher than 7, so envelope A has the higher expected value.

Slide 15 - Does that guarantee the best outcome?
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Now, does choosing envelope A guarantee the best outcome? 

Well of course not. There's still a chance that envelope A might have nothing in it.

But if you choose this way, based on expected value, time after time, you will do better in the long run.

Slide 16 - Self Test 1
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Expected Value is calculated by…

A) adding up the probabilities of various outcomes

B) multiplying the dollar values and of various out-comes by their probabilities

C) subtracting the maximum loss from the maximum profit

D) dividing the total probability by the total dollar value of various outcomes

What is your answer?

The correct answer is: multiplying the dollar values and of various out-comes by their probabilities.

Slide 17 - Video Vignette 2
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Watch the following video:

Critical Thinking: Module 5 - Vignette 2
Slide 18 - Think about what you just saw.
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Think about what you just saw.

What do you think might have motivated the woman in this scenario to buy the extended warranty on her watch? 

Do you think she made a wise decision?

Slide 19 - One type of important financial decision:
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One type of important financial decision is buying insurance.

But why is insurance useful, and how can you tell whether a particular insurance policy is a good one?

Slide 20 - Why buy insurance?

[image: image18.jpg]Why Buy Insurance?
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future is uncertain.
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First, why buy insurance? Well, insurance policies exist precisely because the future is uncertain.

Will your car get stolen? Will your house catch fire? Will you get robbed? 

You don't know the answer to these questions, and so you buy insurance to protect you against,

the possibility that these things could happen.

You can't predict, so you buy insurance.

Slide 21 - Imagine this (simplified) situation
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Now imagine this very simplified situation with very much imaginary numbers. 

Imagine that your business has a warehouse, and the building itself is worth $500,000 dollars, and it's got $500,000 dollars worth of merchandise inside it. So the total value of your warehouse is a million dollars. Now let's assume, not very realistically, but it, it works to illustrate the principles here, that there's a one percent chance of fire each year. So there's a one percent chance that your warehouse will catch fire and it will burn down, taking with it all its contents. Now, imagine you have the choice between two insurance policies. Insurance policy A costs $1,000 dollars a year, that's the premium you have to pay, and has a $50,000 dollar deductible. In other words, $50,000 dollars is the most you pay in case of fire, and the insurance company pays the rest. They pay to replace your warehouse and the merchandise inside it. Insurance policy B is more expensive, it costs $2,000 dollars a year, but it has just a $25,000 dollar deductible. So if your warehouse burns down, you would only have to pay $25,000. Well, which policy should you buy? One has a higher premium, the other has a higher deductible. 

Slide 22 - One simple argument diagramming method

[image: image20.jpg]Let’s do the math!

Assume there are just 2 options
available:

Insurance Policy A Premium ance Policy B

e of - $2,000 = $1980

99% chance of - $1,000 = $990
a“‘u‘\sk
1% chance of - $548 pad\ c

you o0 Q0. 00
e expected valu
- $1500.

ec.a\,\se G 0
Xpected value of Policy B is
- $2,250
Both policies have negative

expected value. ¥ Soe\i/tvrr]lé/rguy )

f - $27,000 = $270

Total: - $1500 B

lecal Thinking for Business and Beyond:
Lesson 5: “Decision-Making and Expected Value”
Prof. Chris MacDonald, Ph.D.

TED ROGERS

LEADERSHIP CENTRE





Slide notes

Well, let's do the math. Assume that there are just the two options available, only two policies open to you. Insurance policy A, if you buy that policy, there's a 99 percent chance that nothing bad will happen and you will only have to pay out the $1,000 premium that you pay at the beginning of the year. That's all you'll pay. 99 percent of $1,000 is $990. But there's a one percent chance of your, of your warehouse burning down, and in that case, you'll have to pay out $51,000 dollars. There's a $50,000 dollar deductible, plus, of course, you still have to have paid the premium. So that's $50,000, and one percent of $51,000 is $510, add those two together for a total of minus $1,500. In other words, the expected value of policy A is negative $1,500. What about policy B? Policy B, under policy B, there's a 99 percent chance that nothing bad will happen, and you'll only have to pay your premium, and 99 percent of that $2,000 dollar premium is $1,980 dollars. But there's a one percent chance that in addition to your premium, you'll have to pay out that $25,000 dollar deductible for a total of $27,000 dollars, one percent of $27,000 is $270, and the total of $1,980, plus $270 is $2,250. So the expected value of policy B is minus $2,250. Policy A has the higher expected value. Minus $1,500 is better than minus $2,250. Now, notice, though, that both of these policies have a negative expected value. Both of them are likely, in the long run, to lose you money. Why would you buy something that is going to lose you money? Well, for the simple reason that you probably can't afford to risk the big loss, the million dollar loss, that you would suffer if your, if your warehouse burned and you didn't have insurance. So what you do is you buy the insurance policy that gives you the higher expected value, and go on that basis.

 Slide 23 - Self Test 2
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If an insurance policy for your car leaves you with a 1% chance of having to pay $500, and a 99% chance of having to pay $100, the expected value of that policy is…

A) $600

B) -$104

C) $400

D) -$98

What is your answer?

The correct answer is: -$104.

Slide 24 - Product warranties

[image: image22.jpg]One common everyday form of
insurance: product warranties

For a little extra, the manufacturer
(or the store) will (for example)
replace or repair damage within (for
example) the first 5 years.

But is the extra protection worth
the extra cost?
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Now one common everyday form of insurance is the product warranty. 

A product warranty works like this. For a little extra money, the manufacturer, or sometimes the store, will, for example, repair or even replace your, the product you buy if it gets damaged or broken within, for example, the first three or five years, it depends on the deal. 

The question is, is the extra protection worth the extra cost?

Slide 25 - Warranty example
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Now here's a simple example.

Imagine that you buy a digital camera for $190 dollars, and the salesperson tells you, look, it's got a great one-year warranty, but for an extra $50 dollars, you can get an extended three-year warranty.

The question is, is that a good idea? 

Slide 26 - Let's do some simple math
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Well, let's do some simple math. Now, we're going to look just at the extra two years that the extended warranty gives you beyond the one year that comes as a basic part of the deal when you buy the camera. So we're only looking at the extra two years. And we're going to assume, just to pick a number for sake of illustration, that there's a 10 percent chance that the camera will break during that time. And let's also assume that you will need to replace your camera if it breaks. You can't do without the camera, and so if your camera breaks, you're going to have to have another one. Well, let's look at the expected value of buying the warranty. If you buy the warranty, well, there's a 90 percent chance that the camera is not going to break anyway. But you've paid out your $50 dollars regardless. But there's a 10 percent chance that the camera does break, but that's okay, because you've paid your $50 dollars and then you don't have to pay anything more, that's how the warranty works. You've paid your $50 dollars, and the manufacturer or the store promises to fix the camera or, or replace it if it breaks. So you know precisely how much you're going to pay out. You're going to pay out $50 dollars. So the expected value, and, indeed, the actual value of the warranty is minus $50 dollars. That's how much you actually have to spend. Now, what about not buying the warranty? Well, there's a 90 percent chance that nothing bad is going to happen, and so if you don't have the warranty, even though you don't have the warranty, you're not going to have to spend anything. But there's a 10 percent chance that the cameras going to break and you are going to have to shell out the $190 dollars to pay for the extra, for the cost of replacing it. Now, 10 percent of minus $190 is minus $19, so the total here, 0 plus minus $19, is minus $19. So the expected value of not buying the warranty is minus $19. Now, notice, minus $19 is higher than minus $50, so the expected value of not buying the warranty is higher. It's a better deal not to buy the warranty. Well, unless, unless you absolutely can't afford to replace the camera if it breaks, if you absolutely can't afford to replace the camera at $190 dollars if it breaks two years from now, then you should at least consider the warranty. 
Slide 27 - So: Deciding About Insurance & Warranties
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So, deciding about insurance and warranties, sometimes the stakes are very high. 

Sometimes we use insurance to, to keep safe or to minimize the cost associated with losing very, very high value possessions.

And sometimes the stakes are relatively low, but the deal we are offered in the marketplace is sometimes a very bad one. 

So the rule here is don't rely on gut instinct. Use your critical thinking skills and do the math.

Slide 28 - Self Test 3

[image: image26.jpg]Self—test Question 3 of 4
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If a warranty on a $250 watch costs $25, and if there’s a 50% chance of the watch breaking during the warranty period, the expected value of the warranty is…

A) 25

B) -$25

C) $250

D) $125

What is your answer?
The correct answer is: -$25

Slide 29 - Video Vignette 3
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Watch the following video:

Critical Thinking: Module 5 - Vignette 3
Slide 30 - Think about what you just saw.
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Think about what you just saw.

How do you think successful investors make decisions about what to invest in? 

Slide 31 - Investments Typically Involve Uncertainty
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The problem is that investments typically involve uncertainty. 

Some companies do well and others simply do not. So if you invest, you might make a fortune, or lose a bundle.

Slide 32 - So, making good decisions about investing is tricky
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So making good decisions about investing is tricky. 

The key is not to rely on gut instincts. At least not until your guts have had a lot of practice.

Slide 33 - Imagine you’ve been offered this choice:
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So, let's get some practice.

Imagine you've been offered this choice, you can invest $10,000 dollars in a new company doing residential plumbing, or invest $10,000 dollars in a hip, new restaurant.

The first option is a safe investment.

There's relatively little risk of, but also relatively little chance of big profits. 

The restaurant, on the other end, on the other hand, is a high-risk investment, you could win big if the restaurant is very successful, or you could lose your money.

The study of questions like this is known as critical thinking.

Critical thinking is the systematic evaluation or formulation of beliefs or statements by rational standards.

In other words, according to the reasons that can be given for those beliefs or statements. 

Slide 34 - Here's the method

[image: image32.jpg]Which will you invest in?
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the following odds:

» 10% chance of a $3,000 profit, after 1 year;

* 40% chance of a $1000 profit, after 1 year;

« 50% chance you'll lose your whole investment.
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So, which one will you invest in?

Let's assume or estimate that the plumbing business brings the following odds.

On one hand, there's a 50 percent chance of a $500 dollar profit after one year,

 so that is not only will you get your $10,000 dollars back, you'll make an additional $500 dollars.

On the other hand, there's a 50 percent chance that you might earn $1,000 dollar profit after one year.

For the restaurant, let's assume that it brings the following odds.

There's a 10 percent chance that it will be very successful, you make a $3,000 dollar profit,

a 40 percent chance of a modest, but still decent, $1,000 dollar profit, 

and a 50 percent chance that you'll lose your whole investment, 

that is not only will you not make a profit, you'll lose the original $10,000 dollars you put in.

Slide 35 - Let’s do the math

[image: image33.jpg]Let’s do the math

Invest in Plumbing Invest in Restaurant
50% chance of $500 = $250 10% chance of $3,000 = $300
50% chance of $1,000 = $500 40% chance of $1,000 = $400
Total: $750 50% chance of -$10,000 = -$5,000
Total: - $4,300

So, the 1-year expected value of
investing in the plumbing So, the 1-year expected value of

business is $750. investing in the restaurant is
‘ -$4,300.

This investment has the
higher expected value.
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So let's do the math. 

If you invest in plumbing, there's a 50 percent chance of $500, which is $250, there's a 50 percent chance of $1,000, which is $500, add it up and you get $750.

So the one year expected value of investing in the plumbing business is $750 dollars.

What about investing in the restaurant?

There's a 10 percent chance of a $3,000 dollar profit, 

a 40 percent chance of $1,000 dollar profit,

and a 50 percent chance that you lose your $10,000 dollar investment.

Notice the minus sign. 50 percent of minus $10,000 is minus $5,000, for a total of minus $4,300. 

So, the one year expected value of investing in the restaurant is minus $4,300.

Much safer, much better expected utility to invest in the plumbing company.

Slide 36 - An Important note
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Now, an important note.

Not all decisions can or should be made simply by maximizing profit or maximizing value.

Sometimes other factors matter. Lottery tickets are generally a bad bet, very low expected value.

But if you enjoy the thrill, they might be worth the purchase.

A warranty on a small consumer product might not maximize value either, but if you absolutely can't afford to replace that watch yourself, it might be worth buying.

Your investment in Zymer Inc. might maximize profits, but Zymer might make a product that is unethical.

So, again, you might not focus just on maximizing profits.

Slide 37 - Conclusion
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» Decision making often requires
dealing with an uncertain future.

» When we don’t know the actual value of some
option, we can calculate its expected value.

» Expected value lets us make a decision in a
rational way that serves us well in the long
run.
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In conclusion, remember that decision making often requires dealing with an uncertain future.

When we don't know the actual value of some option, we can at least calculate its expected value.

And expected value lets us make a decision in a rational way that can serve us well in the long run.

Slide 38 - Self Test 
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If an investment has: a 20% chance of earning you
$1,000 and a 40% chance of earning you $2,000

and a 40% chance of losing $1,000 then the expected
value of the investment is...

o A)$200
O B)$400
© C)$600
O D)$800

Incorrect. The correct answer is: $600.

Click anywhere or press ‘y’ to continue.
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If an investment has: a 20% chance of earning you $1,000 and a 40% chance of earning you $2,000 and a 40% chance of losing $1,000 then the expected value of the investment is…

A) $200

B) $400

C) $600

D) $800

What is your answer?
The correct answer is: $600.

Slide 40 - Food for thought…
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no money is involved —

for instance, choosing
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Here's some food for thought.

Have you ever paid extra for an extended warranty when buying small electronics or other small consumer goods? 

How sure are you that the warranty was worth the cost? Not all decisions involve money.

Can you imagine using something like expected value to evaluate options where no money is involved?

For instance, choosing between holding your party in the park and holding it in your house?

So if the issue is important, then it's worth looking for the best argument.

Slide 41 - talking head conclusion
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[A short video of Chris MacDonald concluding the lesson]
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Text Captions
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