

ECON 115, October 16, 2026
INST SANTAMARIA: Okay. Good morning, everybody.
Why don't we get started.
Today, a bit of -- talk about savings and investment in economy.
So the way we will think about your --simplified version, two people in the world. People who have too much money and people who have too little money.
Good idea to spend the money, may be, starting a business or something along those lines. Do investment, opportunity. But they don't have enough funds so they are short of funds in a way.
So people who are willing to...they will need to be compensated. In business, when you are giving money to people, you are sacrificing, you could be using that money to buy yourself a restaurant meal today so you are sacrificing your current consumption in order to obtain something in the future. So you need to be compensated a bit.
Under lying idea is if I ask you do you prefer to have chocolate bar today or a chocolate bar in one year, you prefer to have it today.
That's compensation in a way will be...interest rate is the kind of the price that people who have a
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need to borrow pay in order to get the funds today.
And the idea is that in the future, if you have a good investment opportunity you will be able to return those funds. So you have those funds available in the future. You need to transfer that into current money. To do that, they need to pay a price. The price is the interest rate. What we will see today, first we will start with a basic identity, help us think about the relationship between some of this --savings and investment. When we think about it from the point of view of the economy as a whole, but then we will -- savings and investment decisions made in the market, we will see the way we will model that what we will simplify it so we can understand it, not too different from the way think about market for apples. You may have taken micro economics, but the basic idea is market for apples, there will be a demand for apple. People who will want to eat apples and supply, people who produce apples and want to sell them. The people who have too much money would supply the funds for loans. People who have too little money are the people who have a demand for those funds and like in the market for apples, there's a price, how much you have to pay for apple. Here is price...supply and demand, determines how much you



have to pay in order to receive a loan, today.
It's a bit strange way of thinking about it at first but it will help us to understand things, for example, what is the effect of the government running a sustained budget deficit and borrowing money every year and perhaps what is the effect of the boon in investment that we are seeing as a result of AI.
So it will help us to understand, even though it's a simplified way of thinking about it, help us understand some of the things. That's what ultimately judge a model is where it's useful...even though we know it's a crude simplification.
All right. Holy smokes. Don't shoot.
Any way, so that's kind of the basic idea. We will start with some basic relationship. Let's start by reminding ourself, notation, then we will --equation -- the first lecture, we talked about our basic identity or...that says, that GDP, total income, GDP as [reading]. The equation is useful to think of it that way. Total expenditure and then say, data when think about total expenditure is broken into different categories. So we will have broken up
into -- need oil on that, break down the different



areas depending who is doing the spending. Spending by consumers. I is investment spending. Pay special attention to that today. G is spending by government. Then we have the buying and selling by foreigners. X is the foreigners buying of the Canadian products.
And M is import. What -- the foreign goods bought by Canadians. So if a Canadian buys an iPhone, not produced in Canada, that's import and American buys...made in Ontario, that's export.
X.
So in this context, perhaps go to my -- there we go. Sorry about that.
So I will use Y for GDP so just put Y. We have closed economy.
Simplified.
And some of the ideas, in the context of closed economy, there's no [reading] import is equal to 0.
And in this case, we have our basic identity, total income GDP because consumption that's investment, government spending, and then notice the following, you would take consumption and government spending and move them to the left side, total income minus consumption minus government spending equals investment.
But this -- here, this here is what we call



national savings.
We will denote it by a symbol SN.
Why is that national savings? Think about it, what is -- think when looking a macro economics...think of your personal economy. It's the same idea. How much are you saving? You need to --what is the flow of income I have over a year. And what is my expenditure in the year? If I get 60 thousand and spend 50 thousand, I save ten thousand. This is the same thing but for the economy.
National,...total savings.
Words for describing. Total saving in the economy is the Y, Y is GDP. Total income. Y measure the total income in the economy and private consumption and consumption by government, expenditure -- the difference, saving.
I is expenditure in investment. So we think of that as expenditure, not the same as capital C includes buys herself a fancy car and he buys a fancy meal at restaurant. Those equal as consumption but capital I is a firm decides to build a new factory.
So that's not -- expenditure but we think of that as investment. So we don't -- keep the I on the other side.
When we see that the in closed economy, another



way of saying basic income -- is that national savings equals investment.
That's kind of the reassuring because we discuss in the interaction, the national savings is people who have too much money and investment is people who have too little money and the aggregate -- nobody else in the economy. When you add it up, every dollar that's borrowed by a firm has to be coming from somebody saving that dollars. Otherwise where are the dollars coming from. That's what the first basic identity tells. We can expand on this.
Notice, that we have total expenditure in the economy is G broken down into two, private consumption, and public consumption.
So we can, because we have that, now we can also create public and private savings.
We will break down savings into both categories.
Okay? So think about what missing here to consider about what is, for example, think about the government. What is the income of a government?
Think about -- think about the -- let's propose that we have now -- so write it down.
Because we have spending broken into two categories, we will do the same for savings.
In order to do that, we have to think about



the -- private sector...houses the economy, and the government or the public.
Confusing because we are the public too, right? Means government.
So I will ask you, what money goes from the private sector to the government?
Questions? Question?
No question? ...
I have to use glasses.
What money goes from the -- yes.
STUDENT: Taxes.
INST SANTAMARIA: Taxes, somebody...pitch forks and torches. So we pay taxes to the government.
Way too much. If you ask me.
And then sometimes the government pays us money back in the form of transfers. Now the government taxes we pay provides services, mostly insurance service and...for example the government providing insurance against old age so may transfer -- you pay when you are young, and then when you are old, the government pays you a pension. So that's an example of a transfer.
Another example is Canada is known as employment insurance.



The rest of the world is unemployment insurance is the proper term.
It's when you are not employed. That's when you get it.
So there are other...disability payments and things like that.
So the point of view of the government, the government income -- government savings define, the government savings or sometimes known as budget surplus.
Also known as budget surplus.
Budget surplus is often negative...deficit. What is the budget surplus?
Basically the income which is taxes, call this taxes T, I will call this transfers, TR.
Taxes minus transfers. This kind of the net income. And the government will spend some money.
Make sense?
Now, for example, BC budget is about 85 billion and then G plus TR, spending, is about 100 billion.
So how much did the government saving every
year?


STUDENT: Spending a lot more. So the government --INST SANTAMARIA: Yeah. So government savings for B.C.



government would be minus 15 billion per year.
Make sense?
Who has to pay this?
The future generations. They don't get to vote.
Right?
You think it's...for you? Who here lives in
B.C.? Who here buys stuff from the grocery or spends interacts in the market?
What happens? It's Friday morning,...somebody putting their hand in your pocket.
STUDENT: You pay tax.
INST SANTAMARIA: You pay tax. No matter what you do. Buy a donut, you pay tax on that donut. You pay taxes.
The government spending more than collects in taxes and that's has to be paid by future generations, by you or your children or your grand children.
Somebody has to pay for this.
So you may want to figure out what is done with your money. People say, the government...where are they getting money from? From you.
So any way, this is something that's worth considering. Then we have private savings.
Private savings is like you will have to think about your disposal income, your after tax income.
So private savings is -- you have total income



of Y, have to pay taxes on this, you receive some transfers from the government in the form of pension or whatever. This here is what sometimes referred to as after tax income, sometimes referred to as disposable income. Minus the spending, this is the definition of private savings.
Make sense?
Now, notice what happened that what happened is we had private savings, plus government savings. What do you think will happen?
What should we...the two savings?
If there's justice in the world and this only private and public savings in the economy and you add them...you should...the economy also known as national savings. Lo and behold it's true because if you have, [reading formula], notice what this private savings plus T minus TR minus G, the taxes and transfers cancel out. Because that's just money flowing from one person in the economy to another.
So it's just a transfer and cancels out. When you think about economy as a whole. And this cancel this. Left with this Y minus C minus G.
Which as we said should be national savings.
Okay. So that means we can decompose...we will do that for this equation here, we can say, so going



back to national savings equal investment, we can decompose this, so we have private savings plus national savings equals -- excuse me, just to see if you are paying attention, public -- equals --
Now this here, the government surplus for most governments in the world is budget deficit, the government spends more money than collects in tax...take this term and this is typically negative.
So we will move it to the other side and make it positive.
The private savings equals investment minus public savings but what is minus public savings. Plus the government budget deficit.
So what the equation tells us, just using this without theory we can see some basic principles.
All the money in a...where the government is running a budget deficit, all the funds for loans are coming from private savings and then the private --firms, and the government, are competing for those funds. So what will happen is now the government deficit increase, the government deficit increases, now if private savings investment change now we have to have less investment.
Make sense?
The -- any dollar that house hold and private



citizen save has to go one of two things. ...or the funding the government budget deficit...the more of the funds need to go that way.
We will do theory how to think about this but for you now see this.
This makes sense so far? Questions? Okay.
Now, let's think about case of an open economy
now.
So when we think about on open economy, so we
have Canada, and then we have rest of the world.
And then we will have two type of flows that we have to keep track. One, it will be exports and then returning imports.
This is called flow of goods and services. This is sometimes referred to as trade.
Make sense?
Rest of the world buys Canadian goods. X, exports. Canada buys goods from the rest of the word, that's M imports. The deference is called trade balance. But in addition to that, we also have -- who here owns NVIDIA stock?
You can raise a hand.
STUDENT: Sorry. What?
INST SANTAMARIA: Who here owns NVIDIA chip manufacturer,



who here any stocks? What stocks do you own?
STUDENT: A and B.
INST SANTAMARIA: You are one of those guys.
...
Do you remember that?
Diamond hands? Who else owns stocks? What

kind?



Anyone own...apple? Anyone own apple?
You are all in business, right?
Studies come pound growth. ...not, you know,

take your student loans to buy bit coin but you know, putting a bit in stocks is -- so you own A and B or whatever, US stock, that means as a Canadian you are buying a foreign asset. That's a assets that trades in the New York stock exchange in US and...so if you buy a bond, we will talk about this next time may be but you buy any financial assets from any where in the world, that means you are exporting -- importing a financial asset.
So flow of financial assets. Different colour.
We will call this -- there would be coming in and coming out. Call it net foreign investment.
Basically -- the same as with exports. Net



exports, exports minus imports. The net foreign investment, we will call NFI means the total investment in foreign assets minus foreigners buying Canadian assets. The difference is the net foreign investment.
And could be positive or negative, if NFI is negative, means foreigners are investing in Canada --and positive means Canadian -- Canadian investments are larger than foreigners investment -- Canadian are investing -- net foreign investment is positive, Canadian savings are financing foreign projects and when it's negative, foreigners are financing projects in Canada.
And in some, something -- what is known as foreign ownership ban...made illegal for foreigners to own real state...of Canada.
So foreigners who people from China come and buy real estate here in Vancouver, as investment, that's an example of a negative NFI.
But this time adding all of them. All the Chinese citizens buying real estate Canada...all of that, the net of that.
Make sense? So as we will see, there's a relationship between these two.
Now, obviously, what is the net foreign



investment have to be equal to? The difference between the national savings and what we invest...
So that's another way of thinking about this. The net foreign invest...is the total savings in the economy, some of that total savings...some invest project outside of Canada and the deference. Notice what happens. The concept of this equation.
Remember, now we have Y equals C plus I plus G plus X minus M.
Right?
So if we combine the two equations, now Y minus C minus G will be equal to I plus X minus M.
And if you remember, this is national savings.
So take I now tell us on one hand we have this equation, equation one. And now we have national savings minus I also has to equal to the trade surplus...equation two.
So if equation one and two are true at the same time, this means that NFI is equal to...[reading].
This is surprising but also very important.
What is intuition of this?
When the idea is first try to understand...give intuition why it's true that the trade balance has to be equal to the net foreign investment.
To understand that, suppose I'm trading with



her, and I'm sending her 100 dollars of coconuts and buying from her 40 dollars worth of...
How is that transaction make sense?
Well, I give her something worth 100 dollars and she gave back something worth 40. How is she paying the remaining 60 dollars worth of coconuts? Anyone?
Must be she is telling me, the 60 dollars I will pay you later. She borrowing.
Make sense?
How -- I will -- sure, you seem like a fun person and from ARGENTINA I should trust you. May be put it on a piece of paper. Okay, I will write down on this piece of paper, I owe you 60 dollars. Give me the remaining 60 dollars worth of coconuts. If we do transactions, my trade balance with her exported 100 dollars more than what I pay, 60 dollars worth. 60 dollars trade surplus. At the same time I get a finances asset from her. That's what mean that NFI is positive, that if I give her a piece of paper, I'm investing in her in some sense. That's like a way that will show up with this -- when you have a trade surplus you have to be importing financial assets. If you are importing financial assets, lending money in the rest of the world or investing in the rest of the world. Make sense?



Takes a bit of time but this is -- this equation is...the emergence of...cause one -- comparing on the idea that what...heard of Donald Trump? Think he will...
Yes? No? Who is Donald Trump? You think he is relevant? Brave want to say something? Yes.
STUDENT: Because he is president --INST SANTAMARIA: Sorry can't hear.
STUDENT: Because he is president of the US and we are right next to the US and have a economic relationship with them.
INST SANTAMARIA: Correct. What did Donald Trump do? Yes. STUDENT: Imposed tariffs.
INST SANTAMARIA: Correct. Trade war. Heard about the trade war?
Have you heard about the trade war? Yes?
Important, have affect -- the type of jobs and things like that.
So Donald Trump getting elected, huge effect on Canada. Canada was economy designed on a...US economy now Donald Trump is saying, we will charge you 100 percent tariff. Not allow you to sell your products in US anymore. Huge effect on Ontario. A lot of plants there. They didn't make a total car, they were part of the a supply chain of making a car, created --



some built in US and some in Mexico and some in Canada. Now tariffs, all the plants, 100 percent taxed. Make the system more expensive. All the car manufacturers in Ontario have to move back to US so a lot of people in Ontario lose their jobs. Why is trump doing that?
Why putting all the tariffs?
What country did he impose tariffs on first?
Probably you wouldn't know -- this is relevant to you. This is likely to send the Canadian economy into recession and so that would impact on your chances of finding a job so this is...understand, why is trump doing this? What is the first country trump imposed tariffs on? His first presidency? Anyone?
Brave?
I don't know if you were scratching your head or raising a hand.
STUDENT: China.
INST SANTAMARIA: Yeah. China. Have you heard Chinese taking advantage of us? Heard of that? Yes or no?
STUDENT: Yeah.
INST SANTAMARIA: Thank you.
You know, I will grab one of you and make you stand here. And I will talk to a group of 80 people...staring at me blankly. Messing with your



mind. For real.
I will start to point fingers, you come here, ask them a question. See what happens when they stair at you and don't respond. China. Why China taking advantage of us.
STUDENT: Trump thinks of globalization. Many of the jobs go to Chinese firm and many people did lose their jobs in US as a result of that because China does provide trade...cheap.
INST SANTAMARIA: Correct. A lot of the firms that used to operate in the US decided to move to China to take advantage of slave labour -- I mean take advantage of lower labour costs so they moved to China and result as a result of that, the US -- trade deficit with China. So X was much more than M. Between the US and China from the point of view of US was negative...if X minus M is negative, what does it mean? China is lending money to the US. So this -- when we see the trade balance between two countries, we know...for example, if US has a sustained trade deficit with China, it means China is lending money to US. It manifested itself in this case of the point of view of Chinese government was US treasury bonds. What is US treasury bond? IOU promise. It's a I owe you money. Issued by the US government...it's debt by the US



government.
So in other words, the central bank of China received a huge pile of US government debt. The US government owes the government of China a lot of money. So every year the US government paying approximately one trillion dollars in debt service --interest on the debt...and a lot of that goes to China. ...less than...a trillion dollars going out from the government and big fraction of that, may be, I don't know, 20 percent of that going to China. So that's a lot of money.
Also helps to explain why people are panicking.
Now interest rates are going up.
What is pushing interest rates up?
We talk about it when talk about inflation.
People expect more inflation, they will demand higher interest.
So when interest rates goes up, makes the same amount of debt, now you pay more interest. Same happened with people who have mortgages. ...
In any case, this is kind of like a way of understanding...this equation. This can have an impact on politics.
Now you can have more discussion, why trump is trying to -- every time he has a trade



deficit...accusing that Canada is taking advantage of US. I will finish by doing two things. Putting everything back. Equation two, now we have the national equals investment plus -- so national savings has to go either to finance domestic investment or to finance foreign investment. Remind you, we have broken this up as private and public savings.
And so we can write this equation saying public savings...or move to the right side. Now open economy, the private savings sometimes is written minus domestic investment, has to equal, NFI plus the government budget deficit.
This sometimes is referred to as the private balance.
And so there was something that we have going on in the -- this is like a similar, private sector save had to finance domestic...to finance foreign investment or to finance the government...something that we can use the equation to think about behaviour of...1980, the year of twin deficit.
So the idea, suppose the government increase the government deficit. If it goes up, who will finance that? Well in practice we see decision for private savings and...not too much effected by the decision of the government. ...suggests that the private balance



doesn't change much.
So all of these -- this increase must be financed [reading]. Negative NFI is the same as negative -- trade deficit.
This was -- first time this term twin deficit was coined was in the 1980s. US government...deficit, a lot of that was financed by foreigners, and so how that -- manifested in a...deficit. Twin deficit refers to deficit in the government balance sheet and deficit in the -- trade -- okay? So we see this US economy as well. Which had a trade deficit and government deficit...telling you increase -- so this in a way kind of interesting because trump campaigned we have a deficit with China for a long time. They are taking advantage of us. We will close...to do that, I will put tariff on China and penalize China imports, so on, but at the same time he gave a tax relief and increased the government deficit. The idea if you increase the government deficit it has to be financed by foreigners, that would increase the deficit.
So both of those policies seem somewhat...this is an example how simple equations can help you make sense of some of the world that we live.
Let me -- before we take a break, let me just



come back show you a little graphic representation of that equation. For Canada, so we have capital [reading].
And then we have really the budget deficit --all of that is -- the blue bar is private savings. [Reading]. This is a -- the government money is...should be like a -- source of funds on the right. And funds...on the left. Government...on the left but the way the -- made it negative. See -- private savings finances budget deficit and this there's a bit of finances by capital...so in Canada, this year, I forget which year is here, it was negative so we had trade deficit and negative foreign investment.
Okay.
Let's take a ten minute break here.
When we come back we will discuss about...how we will -- talk about...how we can build a bit more...
[Break].
INST SANTAMARIA: All right. Why don't we go ahead and get started again.
So first part of the lecture, we talked about accounting in a way, so relationship...and we have high light the relation between open economy and flow of goods and service and trade balance and financial balance.



As part of your intro, macro economics, all of those open economy, all of the flow in and out of a country, make kind of...known as balance of payment accounting. Balance of payment accounting works in this way, the system which is common and accounting, basically every transaction gets accounted twice with a positive sign and negative sign. For example, let's say I were to buy -- say I buy a bottle of maple syrup from Canada, and I'm American. It's a bottle of maple syrup from Canada to US and the payment -- sends cash in the mail. US dollars travel from the US to Canada. So there's going to be an export the physical leaving Canada with the plus sign and the dollars entering Canada as payment is minus sign. Both of those things appear. So let me -- when we add all of the...all have to add up to 0. Sometimes we do a subbalance.
Not a whole balance but only certain transactions.
That lead to something that is the current account. The current account focuses mostly on transactions to do with real goods and services, trade. So in our example, the maple syrup leave Canada counted towards the current account but the US dollars entering is not counted to that. Now we see when we only do subset of transaction, add that up, we don't necessarily have to...and current account is



just give you the trade balance and you want to also include income...so essence, similar to the trade balance. Think of current account balance...the only deference of transfer payment and...international. So if you send money to a relative in India, that would appear in the current account...in the trade balance.
And similarly, if you have foreign assets that pay you income, that would appear...but generally, the numbers are similar.
And then there's idea of balance of payment has do with finance asset. All in a different account, the financial account. In our example, that transaction of maple syrup to the US creates -- we send 100 dollars of maple syrup it's a plus sign...and minus sign in the financial account of the that financial assets. 100 dollar bill that travelled from the US to Canada. When something leaves the country, recorded in plus sign. When something enters the country, recorded in minus sign. Weird interpretation for the financial accounts, being negative means there's financial assets entering the country which is like, like a sign that you are lending to the rest of the world.
So we see here, when you have a country suppose the country has a trade surplus, so if you have a



trade surplus...current account is positive, and we know the total sum of entries has to be 0, must be financial account is negative.
In other word, financial account being negative means the financial assets entering Canada, pieces of paper that says foreigners owe money into Canada so Canada has a positive foreign investment...so Canadian investing abroad shows up as a negative financial account. So that's -- when looking at this. If you look at balance of payment data, typically, it will be composed of...you have three are the current account. Divided by trade, one, factor income, and transfer.
One two and three, all current account. And four and five in the financial account. Financial account is typically broken into purchases by private citizens and purchases by the government. That that's --usually has to do with the government trying to intervene and talk about...had the government is for example, government of ARGENTINA buying or selling dollars to influence the exchange rate.
So that is the information...government intervening for example in the government buying dollars in the...
So any questions? Questions?



Question?
Talking about what you will do after class?
Any way, so that's why saying, current account has to be equal to minus the financial account because both have to add up to 0.
Positive current account also known as negative financial account means we are lending money to the world, positive financial account means we are sending pieces of paper to the rest of the world that says I owe you money. So borrowing money to the rest of the world so we have a trade deficit.
So that's basis of how...if you want to look at...you can you see the data for Canada.
Okay?
Sometimes it's not identical...so the difference is called statistic...it's a bit more complicated.
Small discrepancies between the current account and the financial account. They won't be exactly the same number...
Most countries in the world have negative or current account deficit. Most countries are borrowing from the rest of the world. So the question is who are they borrowing from?
Few countries have surpluses,...Germany, [reading] China.



Japan. Netherlands. [Reading]. Lending to the rest of the world.
Investing more outside the country than foreigner...
All right.
So quick -- want to spend kind of the first part -- want to spend less...developing a simple model to think about how -- what determines the level of savings and investment and...how...we will go back to the idea that the loan is funds for a loan so loan...money that is available to be given out as a loan, we will think of that as a good, traded, buyers and sellers of that good. The buyers of the loan funds is the firm. Want to borrow that money to make an investment. The sellers of loan funds are going to be the private citizens who are saving and have extra funds they don't want to spend today so are looking for people who want to borrow that money.
And there's going to be a price, which the loan funds get traded.
So this is going to be the market we will be considering.
We will simplify a lot.
Assumption we make, that we will look at just one interest rate, one type of loan. In practice we



know there's a lot of different type of interest rate, depending on the type of loan.
Borrow at different rate.
Another example is loans differ in length. You can borrow for one year or 30 years.
We will look at risk. Not the same to give to country like Argentina or country like Canada or US. History of not paying back their loans. So lending money to someone has more risk. I ask for higher return to compensate for that.
How does the loan and interest rate affect the decision on how much money to borrow, and so to think about that, we will introduce an idea known as the present value.
So go back. Present value.
Let's suppose I'm asking myself the question, let's suppose I want -- present value is answering the following question.
How much money do I need to put in bank today in order to have 1 thousand in one year, assuming bank pays nominal interest rate R?
Let's call the answer -- suppose we put M dollars in the bank today. M dollars today.
Put this in the bank one year. And say we earn interest R, so how much we have after one year? We



have the M dollars we put in plus R interest payment. So we will have M, one plus R.
Make sense?
Now, if I want M, one plus R, to be 1000, so I want to have a thousand dollars in one year, how much I have to put today -- M is 1000, over 1 plus R.
This is what we call the present value of 1000 dollars -- the idea is 1 thousand dollars in one year, and today, are different things.
So for example, suppose that the interest rate is 10 percent, then the present value of 1K in one year would be 1 thousand over 1.1.
That's about 909 dollars.
Why is the present value of a thousand dollars one year in the future less? Earning interest...if you put 909 dollars in the bank today in one year you will have interest on that and you will have 1000 dollars.
So that's how we can analyze an investment. Suppose you have a firm who has investment, in one year it will give you a payment of a thousand dollars.
So how much should you take that investment or

not?



Well, depends on what the interest rate is. Suppose that -- so let's consider a simple



investment.
Must pay today I dollars and in one year you receive a payment of let's say F dollars.
So the question is, to take this investment or not? Let's illustrate and say if it's 1000 dollars, you make a thousand dollars in one year and say you have to borrow, you must borrow 950 dollars today.
Would you do this investment or not?
Well, the question is, what is the present value of this 1000 dollars versus this 950 that you have to pay. You will lose investment if the present value is bigger than what you must invest today.
For example, in the case of R being ten percent, you saw this is 909, so in this case, don't do the investment.
Because what -- increase the return, what is the return of this investment, well it's 1000 minus 950 over 950. So that's about 5.2 percent return.
So if you have investment, 5.2 percent return, but the interest rate is 10 percent because the interest rate is bigger than the rate of return of investment, doesn't make sense for you to borrow.
Now suppose the rate of return is 2 percent, now what is the present value of a thousand dollars? The present value would be [reading formula].



That would be 980 dollars.
.4.
Now this is worth -- good investment.
You are getting -- getting paid that today...you have to invest 950 so make sense. ...if the interest rate is higher...what you get in the future doesn't change but the interest rate...
Now this may seem like a weird way of -- torture you to think about it, this is the way people in finance think about finance assets. We will look at this more next time. Now I want you to get out of this, we should do -- investment should take place --investment is profitable if the rate of return of the investment is bigger than the interest rate.
Make sense?
For example, if the interest rate were to be 5 percent, then only projects that have a rate of return bigger than 5 percent will be profitable. Those are the people who show up and ask for a loan...
Make sense? Okay.
So what would be then the demand for loans? What is the demand for loans?
Tells us, for each interest rate, how much do firms want to borrow.



We can plug that -- exactly -- we know if --interest rate here, we have the loanable funds here.
In dollars.
If the interest rate is for example 10 percent, may be we can say, okay, the numbers are made up, illustration, we will have, I don't know, 20 million demand for loans. Only 20 million worth -- why only the projects that have more profitability than 10 percent firms will show up and want to borrow money in that way.
If lower the rate, more firms trying to borrow or less?

STUDENT: More.
INST SANTAMARIA: More.
Now say we lower it to 5 percent, now all the firms that have investment opportunity that have rate of return between ten to five percent they will show up and want -- so we don't know how much -- we made up a random number here for inflation.
But just know, what is the point we can trace all the points and create a curve and this curve, the demand for loans.
Sometimes we denote with I because it's -- to remind ourself who is demanding the loan firm...the



firms want to borrow...the lower interest rate the more they want to borrow.
Now to finish, we will think about what is going to be the people supplying the funds. It will be the savings.
Now, that's what we will call this supply -- so supply for loans.
Now, if the interest rate goes up, do you think people who sacrificed one dollar for...today, if the interest rate is higher for the same sacrifice today...more payment in the future.
So if people are rewarded more...more likely they will save more.
So we will expect that -- supply for loans tell us for each value of interest rate R, how much savings are available to be given out as loans.
So this happens through bank...think of supply of loans as given interest rate...how much money people are...deposit at the bank and the firms show up at the bank and try to borrow those funds...
And then we will assume that because [reading]...is reward of saving the bigger the R, the more savings.
This is -- simplification.
On the one hand we have effect that when we



increase the interest rate, it makes in a way more tempting to sacrifice consumption today to...in the future. People are more likely to do that. But effects associate with -- rate goes up, the mortgage rate payments go up. Then you may choose to save more, save less in response to that. So you -- if you want to be more technical about it, there will be more complications and think about the relation between the interest rate and how much people save but --approximation, we will have a supply of loans.
Interest rate is low, people...a little bit.
And if high -- interest rate is higher, people more reward, more people are willing to sacrifice.
All right.
So once we have demand and supply think about the how the...with each other. Leads to the idea of equilibrium interest rate.
So how does the equilibrium interest rate work?
Essentially, works as follows. We have here the interest rate...on vertical axis.
We have the loanable funds on horizontal axis. Supply, we want to save.
Demand.
Tell us how much firms want to borrow in order to invest.



We call it demand. This...here.
Call this one R0.
This interest rate, we see this is how much firms want to borrow.
And this is how much -- how much firms --borrow, call it I.
And this is how much people have saved.
So we have -- too many funds. This is how much people deposited in the bank. Funds in the bank, nobody want to borrow.
Okay?
We say excess of supply. What will happen in countries will low...too abundant and banks don't have enough firms want to borrow?
The notion...referred to...in this scenario? Up or down or stay the same?
STUDENT: Interest rate will go up. INST SANTAMARIA: Why?
STUDENT: Because other people are -- less people are borrowing so the interest rate people are actually borrow --
INST SANTAMARIA: The banks think about in terms of a good.
I have a bunch of apples. Trying to sell apples.
I produce 100 apples. Only 50 people -- people



only want to buy 50 apples. What will I do to the price of apple? Put them on sale. So means going down. Cheaper. Easier for firms to take out loans. So you lower the price.
Make sense?
So when you are in situation like this, situation like this, too much savings relative to investment, we call excess supply. So this is likely to push interest rate down.
Pushing the interest rate down is telling us this good in our context, this loan...funds, the money bank have for lending is available. So we make it cheaper. Easier for people to acquire this good.
This is not -- there's still -- started interest rate 0, likely to not stay there...if I grab this pencil, and I put it here, it's...why? Stay there...if I grab this, phone, put it here, it's not going to...just to wake you up.
If I let it go, it will move.
Now when comes here, now it's not moving...so this R0 won't...pressure for the interest rate to move and go down.
Similarly, let's pick another value, down here, call it R1, would R1 be equilibrium? No. Because R1 is close to people no incentive to save. Only save



this much.
But because borrowing is very cheap, there's a lot of demand for loans, now we have excess demand. Now we have a shortage.
Okay? So R1, loans are cheap. We have a shortage.
Meaning the firm show up say we want to borrow money and the bank doesn't have money. What is happening? What happening if you...you have 20...huge line of people standing there?
What -- you are business people, right?
What would you do? I had a professor in grad school he was a...he would put up his glasses and...what would you do? Increase the price...
In this case, there would be pressure interest rate to rise. ...interest rate is such that the amount of investment loans that firms want to take out is exactly balanced by how much funds available are out there.
So that's -- black, this point here.
This is R star and equilibrium S equals R. This is what defines the equilibrium.
Equilibrium interest rate are star, equilibrium interest rate is the interest rate R star such that supply equals demand.



Make sense?
This...not useful but let me show you how it's useful.
If I ask you, what is the effect of the AI boom on interest rate?
Before I do this -- your answer is I have no idea but now you understand this...what is going on with AI boom?
Anyone? Who here...so lazy never raise your
hand.
I will go ask you a question -- any way, if you
drink water, then you probably heard about this thing called data centers. Right? Who heard about data center?
You back there, heard about data centers? No?
No? Holy smokes.
So much work to do.
Data centers, like, bunch of computer servers,...the size of like a town, insane amount of -- data centers, computers heat up, need water.
Many issues in terms of -- what we are discussing is that there's been a huge push to build these things.
From the AI -- I don't know what these guys are trying to do, I don't know why we need to build like,



you know, insanely large data centers. Where we basically put a bunch of CPU computers in there but what -- the main reason the US economy has not been in a recession is because it's in investment boom. What is the investment boom? Building data centers like crazy. What does it mean? It means firms who are building -- borrowing the funds. The idea of this is going to push demand for loans up.
Now what does it mean it pushing the demand for loans up? It means the following, from the point of view of our graph, funds for short, supply of funds, demand, equilibrium, equal is equilibrium 0, this is how much savings and investment going on and this
is -- now we need to do the data centers so firms have a lot of projects they want to finance and want to borrow money so the same interest rate they want to borrow more. For every interest rate they want to borrow more, so that means now at every interest we want to borrow more money, so the curve will be somewhere here.
This is the new demand.
So we see the original interest rate, R star, now have a shortage. All the new firms want to borrow and people are not saving so push the interest rate up. As it pushing the interest rate up, sending a



signal to people to save more. Move this way. Sending also a signal to...invest...down because investment funds have been going more...so firms tone down investment...new equilibrium point for the new demand intersects the supply curve.
E1. More saving and investment but also a higher interest rate.
This...use this little graph to think about what is the effect of one shock on the economy.
Consequences of this,...make the budget...government -- government...that can be a bit of a problem.
Now another -- we can -- short -- okay. So a few more -- important to go through.
Let's just go through supply shock. Let's -- decide to save more.
Savings. Investment.
Equilibrium. Now let's take people are more worried about future. There's uncertainty because of trade war, whatever reason.
So this means the same R people want to save
more.
Notice that if we move the interest rate -- we
are moving along the curve but this is something other



than...affecting how much people want to save.
Once again,...people want to save more, so lead to some kind of shift somewhere along this.
Now, funds become more available. We have excess supply of funds.
...interest rate will push interest rate down. Pushing interest rate down, more firms will join the market and invest and also...new equilibrium point here.
And now we see the total savings and investments, total loans in the market increased but the effect on the interest rate...now this is lower.
So positive shock in the supply...pushing the down...increase the...demands shock, increase the loans but push the interest rate up.
All right.
So let's finish here and next time we will review more examples and more about finance assets.
...
Thank you. Have a nice weekend.
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