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Roadmap
• This slide deck will (almost entirely) assume P is constant

○ Sticky price model of the short-run

• The key endogenous variables will be Y (output) and i (interest rate, the price of present spending)
○ Policy variables are G (government consumption), T (taxes), and 𝜇 (high-powered money supply)
○ Private sectors spending rules (discussed below) will be important exogenous variables 

• To solve for those 2 endogenous variables, we will analyze two sets of markets:
1. The market for goods/output (the “real” economy)
2. The market for money/bonds (financial markets)



The Keynesian Cross and IS Curve



Planned Expenditure
● In his pathbreaking work, John Maynard Keynes argued that understanding recessions required focus on 

spending rather than production.
○ If Demand creates its own Supply, reductions in Demand could cause recessions

● IS-LM analysis therefore begins by focusing on how expenditure depends on Y and i.



The Consumption Function
● In the first week of class, we worked on a rigorous treatment of household consumption:

Maximize: u(C1) + 𝛃·u(Y2 + (1+i)·(Y1-C1))

○ We found that when income rises, consumption will rise, but less than 1-for-1:

● Analyzing the impact of the interest rate is less straightforward and can depend on the utility function

● Based on these insights, we will use a simplified consumption function (including taxation):

C = c0 + c1*(Y - T) - c2*i, with 0 < c1 < 1

○ You will show on HW that for a standard u():

○ Intuition: Higher interest rate increases the return to saving, discourages spending 



The Investment Function
● We will not spend time rigorously solving the investment problem of firms. Instead, we will assume a simple 

investment function of the form:

I = I0 + I1*(Y - T) - I2*i

● This looks a lot like the Consumption Function, but for somewhat different reasons
○ When income is high, firms are optimistic about sales and so want to invest in their capacity

■ Similar idea to the game you played on the first day of class
○ When money in the bank can earn a lot, lenders require a high return, so only high quality investments 

are worth making



The Keynesian Cross
● Define Z to be planned expenditure (your book calls it “PE”)
● Holding i constant (for now!), as a function of income we have:

Z = c0 + c1*(Y - T) - c2*i + I0 + I1*(Y - T) - I2*i + G 

● In equilibrium, our accounting identity tells us that spending must equal output, so Z = Y. Therefore:

Y = c0 + c1*(Y - T) - c2*i + I0 + I1*(Y - T) - I2*i + G

Y
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45o

Slope = c1+ I1



The Keynesian Multiplier
● Suppose G (or c0) goes up by 1: how much does Y increase?
● Algebraically, we can solve for Y:

Y = (c0 + I0 - (c1 + I1)*T - (c2 + I2)*i + G)/(1 - c1 - I1)
○ Call c1+I1 the “marginal propensity to spend” – for the marginal dollar of income, it’s how much is spent.
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The Keynesian Multiplier
● Suppose G (or c0) goes up by 1: how much does Y increase?
● Algebraically, we can solve for Y:

Y = (c0 + I0 - (c1 + I1)*T - (c2 + I2)*i + G)/(1 - c1 - I1)
○ Call c1+I1 the “marginal propensity to spend” – for the marginal dollar of income, it’s how much is spent.
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Why is the Keynesian multiplier greater than 1?
● Government increases spending by $1

○ From that extra $1, the private sector’s increase in spending is $(c1+I1)*1
○ But that additional spending generates new income of $(c1+I1)

■ From that extra $(c1+I1), the private sector’s increase in spending is $(c1+I1)*(c1+I1) = $(c1+I1)
2

➢ This generates a new round of spending of $(c1+I1)
3, and so on.

● In sum, we get:
dY/dG = 1 + (c1+I1) + (c1+I1)

2 + (c1+I1)
3 + (c1+I1)

4 + …  



Exercises
● Suppose T goes up by 1: how much does Y change?
● Suppose T and G both go up by 1 (tax-financed spending): how much does Y change?



The IS Curve
● Now we return to the interest rate, i.
● We will derive the IS Curve, the relationship between Y and i in 

Y-i space implied by the Keynesian Cross
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The IS Curve
● Now we return to the interest rate, i.
● We will derive the IS Curve, the relationship between Y and i in 

Y-i space implied by the Keynesian Cross
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The IS Curve
● Now we return to the interest rate, i.
● We will derive the IS Curve, the relationship between Y and i in 

Y-i space implied by the Keynesian Cross
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Financial Markets and the LM Curve



Financial Assets
● Financial assets are pieces of paper (or entries in an electronic ledger) that entitle their holder to a stream of 

payments.
1. Stocks: infinite stream of dividends from a corporation
2. Bonds: interest payments and return of principal
3. Money/cash: ??

● Focus on 2 dimensions of a financial asset
1. Return: how much will it earn/pay off?
2. Liquidity: how easy is it so use in transactions?

● Like return, liquidity exists on a continuum. Ultimately it depends on “private information” about the asset
1. Frequently-traded stocks/bonds are quite liquid because we can look up their values on the exchange
2. Loans to businesses are less liquid because the buyer would want to learn more about the quality of the 

businesses to assess the safety of the loans
3. Houses are illiquid because they buyer needs to inspect
4. Money is totally liquid – we all know what a dollar is and what it should look like

● The choice between money and other assets (we’ll focus on bonds) is based on the tradeoff between return and 
liquidity 

■ Cash is more liquid and so can be used for transactions; bonds offer the higher return



The Financial Sector and the Supply of Money
● Banks are central to all modern economies.
● Most people view banks as places to store their money, like a vault.
● But while banks do have vaults, they do much more: they create money! This can be:

1. Extremely profitable to the bankers and beneficial to the economy
2. Dangerous to bankers and – especially – the economy



A Bank’s Balance Sheet
● Consider a banking system with $10 of its own money (“equity”). It also has $90 of “deposits” from customers
● If it were really just a vault, it would leave all $100 “in reserve”

● Depositors may be willing to pay some money to have you guard their money, but this seems like a wasted 
opportunity: there’s $100 just sitting there!
○ “Reserves” means cash/money.
○ Deposits are owed to customers
○ Equity is by definition the difference

Assets Liabilities

Reserves ($100) Deposits ($90)

Equity ($10)



Fractional Reserve Banking

● Let’s say they lend out $50 to a business at a 10% interest rate.
● This creates $50! How?

○ The original depositors can still access their $90. As far as they’re concerned, they have $90 in banks.
○ But when the business takes the $50 and puts it back in the banking system, they have $50 in banks.

■ So now total deposits are $140. This is real money that people can go spend

Assets Liabilities

Reserves ($100) Deposits ($90 $140)

Loans ($55) Equity ($10 $15)

Original Depositors $90 deposit
Banking System
$90 + $50 = $140

in deposits

Business

$50 loan

$50 deposit



Fractional Reserve Banking: The Good

● By creating money, the banking system financed business investment spending – good for the business and the 
economy

● The banking system’s equity also rose from $10 to $15, seemingly out of thin air.
○ This means that rather than charging depositors, banks can actually pay them for their deposits

Assets Liabilities

Reserves ($100) Deposits ($90 $140)

Loans ($55) Equity ($10 $15)

Original Depositors $90 deposit
Banking System
$90 + $50 = $140

in deposits

Business

$50 loan

$50 deposit



Fractional Reserve Banking: The Good

● By creating money, the banking system financed business investment spending – good for the business and the 
economy

● The banking system’s equity also rose from $10 to $15 $19, seemingly out of thin air.
○ This means that rather than charging depositors, banks can actually pay them for their deposits
○ The more money it lends (in this case, $90), the more money it makes

Assets Liabilities

Reserves ($100) Deposits ($90 $180)

Loans ($55 $99) Equity ($10 $19)

Original Depositors $90 deposit
Banking System
$90 + $90 = $180

in deposits

Business

$90 loan

$90 deposit



Fractional Reserve Banking: The Bad

● Money creation – almost by definition – has an ugly side
● The bank system’s liabilities are more liquid than its assets

○ If all depositors show up demanding their $140 in deposits, the bank cannot satisfy them
■ It can try to sell the loans to make up the shortfall, but that may be hard since they are illiquid
■ The banking system would fail. Such “liquidity crises” have been common throughout history.

Assets Liabilities

Reserves ($100) Deposits ($90 $140)

Loans ($55) Equity ($10 $15)



Fractional Reserve Banking: The Bad

● Money creation – almost by definition – has an ugly side
● The bank system’s liabilities are more liquid than its assets

○ If all depositors show up demanding their $140 in deposits, the bank cannot satisfy them
■ It can try to sell the loans to make up the shortfall, but that may be hard since they are illiquid
■ The banking system would fail. Such “liquidity crises” have been common throughout history.

● Or suppose the business flops and the loan ends up being worth only $30 because it is not paid back in full
○ Now the bank is insolvent: Assets < Liabilities. It is essentially a matter of time until it fails.

■ Again, such solvency crises have occurred throughout history.
● When banks fail, money disappears from the economy and spending is slashed accordingly.

○ Perhaps worse, the system of credit weakens

Assets Liabilities

Reserves ($100) Deposits ($90 $140)

Loans ($55 $30) Equity ($10 $15 -$10)



The Financial Accelerator
● Left to its own devices, the banking system will exaggerate the business cycle:

○ When the economy is strong, banks will be eager to make loans
■ This means they create money, which increases spending and boosts the economy even further

○ When the economy weakens, banks cut lending
■ This destroys money, which further weakens the economy

● This is a key reason why banks are heavily regulated.
○ A key regulator is the central bank. In the case of the United States, that is the Federal Reserve System.



A Central Bank in Ordinary Times

● So far, we’ve focused on money creation by the banking system, taking as given that there were $100 in the 
economy originally ($10 from the bankers and $90 from the original depositors).

● In modern economies, the central bank can create that “high-powered money” out of nowhere and infuse it into 
the banking system. In the US, this is controlled by the “FOMC” doing open market operations, i.e. transacting 
on banks’ assets

Assets Liabilities

Reserves ($100) Deposits ($140)

Loans ($55) Equity ($15)

Original Depositors $90 deposit

Banking System
$90 + $50 = $140

in deposits

Business

$50 loan

$50 deposit



A Central Bank in Ordinary Times

● So far, we’ve focused on money creation by the banking system, taking as given that there were $100 in the 
economy originally ($10 from the bankers and $90 from the original depositors).

● In modern economies, the central bank can create that “high-powered money” out of nowhere and infuse it into 
the banking system. In the US, this is controlled by the “FOMC” doing open market operations, i.e. transacting 
on banks’ assets
○ Increase money supply: Fed buys loans

Assets Liabilities

Reserves ($100 $155) Deposits ($140)

Loans ($55 $0) Equity ($15)

Original Depositors $90 deposit

Banking System
$90 + $50 = $140

in deposits

Business

$50 loan

$50 deposit

Fed $55 high-powered $



A Central Bank in Ordinary Times

● So far, we’ve focused on money creation by the banking system, taking as given that there were $100 in the 
economy originally ($10 from the bankers and $90 from the original depositors).

● In modern economies, the central bank can create that “high-powered money” out of nowhere and infuse it into 
the banking system. In the US, this is controlled by the “FOMC” doing open market operations, i.e. transacting 
on banks’ assets
○ Increase money supply: Fed buys loans
○ Banks then create more money ($50)

Assets Liabilities

Reserves ($100 $155) Deposits ($140 $190)

Loans ($55 $0 $55) Equity ($15 $20)

Original Depositors $90 deposit

Banking System
$90 + $100 = $190

in deposits

Business

$50 + $50 loan

$100 deposit

Fed $55 high-powered $



A Central Bank in Ordinary Times
Assets Liabilities

Reserves ($100) Deposits ($140)

Loans ($55) Equity ($15)

Original Depositors $90 deposit

Banking System
$90 + $50 = $140

in deposits

Business

$50 loan

$50 deposit



○ Decrease money supply: Fed sells loans

A Central Bank in Ordinary Times
Assets Liabilities

Reserves ($100 $55) Deposits ($140)

Loans ($55 $100) Equity ($15)

Original Depositors $90 deposit

Banking System
$90 + $50 = $140

in deposits

Business

$50 loan

$50 deposit

Fed $45 high-powered $



○ Decrease money supply: Fed sells loans
○ Banks then destroy money (~$40) to make sure Reserve-Deposit ratio is not too low

A Central Bank in Ordinary Times
Assets Liabilities

Reserves ($100 $55) Deposits ($140 ~$100)

Loans ($55 $100 $55) Equity ($15 ~$10)

Original Depositors $90 deposit

Banking System
$90 + $10 = $100

in deposits

Business

$50 - ~$40 loan

~$10 deposit

Fed $45 high-powered $



● Money supply is upward-sloping because lending is more appealing to banks when there is a high return. Their 
lending process creates money, M.

● The Fed can shift the curve by increasing high-powered money, 𝜇
○ The size of the shift will depend on:

■ The amount of high-powered money injected, 𝜇
■ Banks’ “reserve ratio,” which determines “money multiplier” or “velocity of money”

■ If banks lend out a high fraction of reserves, shift will be large
● The banking sector can also shift out money supply by increasing velocity. You’ll consider that in your 

problem set.

The Supply of Money

M

i
Supply

Fed increases 
high-powered money 



● Return to the canonical consumption problem, but assume the household must allocate income between money 
and bonds:

Maximize: u(C1) + 𝛃·u(Y2 + (1+i)·B + (M-C1))

         such that:

C1 ≤ M
M + B = Y1

● This is basically the same problem we already did, we ignored the financial assets and just assumed that 
anything you don’t consume in period 1 (Y1 - C1) automatically returns (1+i) in period 2.

● But now we’re modeling the liquidity-vs.-return tradeoff of financial assets:
○ Consumption requires money – you need at least enough money to pay for the goods you will consume
○ Bonds pay off (1+i) in the next period, whereas any leftover cash (M-C1) simply returns 1.

● Given this setup, explain why the optimal portfolio choice is to set M = C1, assuming i > 0.

Households’ Portfolio Choice Problem and the Demand for Money



● Return to the canonical consumption problem, but assume the household must allocate income between money 
and bonds:

Maximize: u(C1) + 𝛃·u(Y2 + (1+i)·B + (M-C1))

         such that:

C1 ≤ M
M + B = Y1

● This is basically the same problem we already did, we ignored the financial assets and just assumed that 
anything you don’t consume in period 1 (Y1 - C1) automatically returns (1+i) in period 2.

● But now we’re modeling the liquidity-vs.-return tradeoff of financial assets:
○ Consumption requires money – you need at least enough money to pay for the goods you will consume
○ Bonds pay off (1+i) in the next period, whereas any leftover cash (M-C1) simply returns 1.

● Given this setup, explain why the optimal portfolio choice is to set M = C1, assuming i > 0.
○ No point in hoarding cash – if you’re not going to spend it, it’s better to invest it in bonds and get the 

return

Households’ Portfolio Choice Problem and the Demand for Money



Maximize: u(M) + 𝛃·u(Y2 + (1+i)·(Y1- M))

● Now, this really is the same exact consumption problem from before, just we’ve replaced C1 with M.
● So from those results, we know:

1. dd 
2.        is the typical case (see homework)

● Therefore, the Demand for Money is downward-sloping in M-i space, and an increase in Y shifts it up/right

Households’ Portfolio Choice Problem, Refactored

M

i
Demand

Increase in 
income 



● We will derive the LM Curve, the relationship between Y and i in Y-i space implied by the money market

The LM Curve
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● We will derive the LM Curve, the relationship between Y and i in Y-i space implied by the money market
● When the economy booms, people want more money so they can spend more

○ To some extent, this is accommodated by the banking system creating money
○ But it also leads the price of money (i) to rise to dampen demand

■ To get banks to lend more money, you have to offer a higher rate of rate of return

The LM Curve
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The LM Curve
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● We will derive the LM Curve, the relationship between Y and i in Y-i space implied by the money market
● When the economy booms, people want more money so they can invest more

○ To some extent, this is accommodated by the banking system creating money
○ But it also leads the price of money (i) to rise to dampen demand

■ To get banks to lend more money, you have to offer a higher rate of rate of return



IS-LM



● Endogenous variables are Y and i
● IS curve slopes down because higher interest rate depresses spending on goods
● LM curve slopes up because higher output increases demand for money, so a higher interest rate is required to 

keep demand for money in line with supply
● Main exogenous variables are c0, I0, G, T, M

○ Technically the Fed controls high-powered money (𝜇), not M itself but we’ll mostly ignore that.
● (Y1, i1) is the unique combination such that spending equals production and demand for money equals supply

○ Why can the economy not be at point 2?

IS-LM

Y

i
LM

IS

i1

Y1

1

2

34

5



IS-LM vs. Keynesian Cross for Government Multiplier
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● Both are approaches to model Y, but KC assumes i is constant 
(exogenous), whereas IS-LM let’s it adjust (endogenous) 



IS-LM vs. Keynesian Cross for Government Multiplier

Y

i
LM

IS

i1

Y

Z
Z(i1)

45o

Y1          Y2

● Both are approaches to model Y, but KC assumes i is constant 
(exogenous), whereas IS-LM let’s it adjust (endogenous) 

● Holding i constant, the government multiplier is 1/(1 - (c1+I1)), 
bringing output to Y2.
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IS-LM vs. Keynesian Cross for Government Multiplier
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● Both are approaches to model Y, but KC assumes i is constant 
(exogenous), whereas IS-LM let’s it adjust (endogenous) 

● Holding i constant, the government multiplier is 1 - (c1+I1), 
bringing output to Y2.
○ For KC, that’s the end of the story.

● But in IS-LM, that just shifts the IS curve.

1
1/(1-c1-I1)
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IS-LM vs. Keynesian Cross for Government Multiplier
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● Both are approaches to model Y, but KC assumes i is constant 
(exogenous), whereas IS-LM let’s it adjust (endogenous) 

● Holding i constant, the government multiplier is 1 - (c1+I1), 
bringing output to Y2.
○ For KC, that’s the end of the story.

● But in IS-LM, that just shifts the IS curve.
● In full IS-LM model, i endogenously rises, partly cutting off 

the increase in Y
● Intuition:

○ Increase in G increases Y
○ That increase in Y increases demand for money
○ Banks respond in part by increasing supply of money but 

also by increasing i
○ The increase in i pushes Y down somewhat

■ Government spending crowds out private spending 
through the interest rate
➢ This is different from the crowding out 

through P that we talked about before (and 
will again)
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IS-LM vs. Money Market for Monetary Policy
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● Increase in high-powered money shifts out supply in the money market and lowers the interest rate
● If the money market existed in isolation, that would be it – more money at a lower interest rate

IS-LM vs. Money Market for Monetary Policy
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● Increase in high-powered money shifts out supply in the money market and lowers the interest rate
● If the money market existed in isolation, that would be it – more money at a lower interest rate
● But in IS-LM, it is just a shift in the LM curve
● In equilibrium, output increases, which further increases the demand for money and pushes the interest rate 

back up some.
● This is why the Fed is so powerful: by creating money, they spur the economy with lower interest rates

IS-LM vs. Money Market for Monetary Policy
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Policy Responses to Recessions



Macro Stabilization Toolkit
● Suppose we are in a recession and want to increase output. There are 3 basic approaches:

1. Fiscal policy (G, T)
2. Monetary policy (M)
3. Do nothing



Fiscal Policy
● Suppose you want to move output from Y1 to Y*. How could you use G and/or T to accomplish this?
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Fiscal Policy
● Suppose you want to move output from Y1 to Y*. How could you use G and/or T to accomplish this?

○ Increase G or decrease T.
○ Concerns?
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Fiscal Policy
● Suppose you want to move output from Y1 to Y*. How could you use G and/or T to accomplish this?

○ Increase G or decrease T.
○ Concerns?

1. Timeliness – can Congress act quickly?
2. For G, do we have projects worth doing?

■ Do we care? …
3. For T, do we know people will actually spend the money?
4. Increase in i crowds out private spending.
5. Increases government debt

■ What if we finance increase in G with increase in T?
● Despite concerns, fiscal policy is definitely a handy part of the toolkit.

○ Should run “full-employment” surpluses to finance deficits during
recessions.

■ We do not do this in the US anymore…
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Monetary Policy
● Suppose you want to move output from Y1 to Y*. How could you use M to accomplish this?
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Monetary Policy
● Suppose you want to move output from Y1 to Y*. How could you use M to accomplish this?

○ Increase M.
○ How does this address our concerns about fiscal policy?

■ Timeliness – can Congress act quickly?
■ For G, do we have projects worth doing?

● Do we care? …
■ For T, do we know people will actually spend the money?
■ Increase in i crowds out private spending.
■ Increases government debt

● What if we finance increase in G with increase in T?
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Monetary Policy
● Suppose you want to move output from Y1 to Y*. How could you use M to accomplish this?

○ Increase M.
○ How does this address our concerns about fiscal policy?

■ Timeliness – can Congress act quickly?
➢ Fed can typically act more quickly – FOMC meets every ~6 weeks.

■ For G, do we have projects worth doing?
➢ We let the private sector choose what to spend on.

■ For T, do we know people will actually spend the money?
➢ Same concern: will banks lend as desired?

■ Increase in i crowds out private spending.
➢ This lowers i and encourages investment.

■ Increases government debt
➢ No impact on budget. In fact, lowers interest payments

● For some combination of these reasons, monetary policy became the
dominant macro stabilization tool for decades 
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Doing Nothing
● In the long-run, prices are totally flexible and so a recession will end eventually even if you do nothing.

○ IS-LM doesn’t show this because of sticky prices, but we’ll eventually have a model that does.
● Nonetheless, why would anyone consider such an option when fiscal and monetary policy can end the 

recession more quickly?
● Some caution is warranted for basically two reasons that make the real world harder than the model
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Doing Nothing
● In the long-run, prices are totally flexible and so a recession will end eventually even if you do nothing.

○ IS-LM doesn’t show this because of sticky prices, but we’ll eventually have a model that does.
● Nonetheless, why would anyone consider such an option when fiscal and monetary policy can end the 

recession more quickly?
● Some caution is warranted for basically two reasons that make the real world harder than the model

○ We never have a totally up-to-date picture of how the economy is doing. 
■ What if you weren’t sure whether you’re at A or B?

➢ The correct policy is very different for the two
situations
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Doing Nothing
● In the long-run, prices are totally flexible and so a recession will end eventually even if you do nothing.

○ IS-LM doesn’t show this because of sticky prices, but we’ll eventually have a model that does.
● Nonetheless, why would anyone consider such an option when fiscal and monetary policy can end the 

recession more quickly?
● Some caution is warranted for basically two reasons that make the real world harder than the model

○ We never have a totally up-to-date picture of how the economy is doing. 
■ What if you weren’t sure whether you’re at A or B?

➢ The correct policy is very different for the two
situations

○ Even monetary policy is thought to have “long and variable lags”
■ The recession-fighting policy may not actually start to work

until the recession is over, overheating the economy
● For these two reasons it is plausible that policies to stabilize the economy

could be at best wasteful and at worst destabilizing.
○ Most economists agree that policy is in fact stabilizing, but it is an

important consideration and we should be realistic about what can
be achieved.
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Automatic Stabilizers
● A middle ground in the debate about stabilization policy is automatic stabilizers. Two prominent examples are:

1. Income taxation
■ When your income is high, your tax bill is high; when your income falls, your tax bill shrinks

2. Unemployment insurance
■ We pay into a pool of money when we are employed; when we lose our jobs, we get payments 

from that pool
● These are stabilizers in that they reduce income when income is high and they increase income when income is 

low
● They are automatic in that they do not require active decisions by policymakers (or anyone) – once they are set 

up, they perform stabilizing fiscal policy automatically.



Exercise
● Suppose you are at desired output, Y*, but you fear the government debt is too large (i.e. you want to increase T 

- G). If you control fiscal and monetary policy (i.e. T, G, and M), how could you lower the deficit while 
keeping the economy strong?
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Zero Lower Bound (ZLB)
● So far we have assumed i > 0, meaning bonds give a higher return that money
● This means households have to balance the liquidity of money with the return of bonds in their portfolio choice 

problem
○ They don’t want to hold too much money because it is an inferior way of saving for the future

● To get people to hold more money, i needs to fall.

M
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Zero Lower Bound (ZLB)
● So far we have assumed i > 0, meaning bonds give a higher return that money
● This means households have to balance the liquidity of money with the return of bonds in their portfolio choice 

problem
○ They don’t want to hold too much money because it is an inferior way of saving for the future

● To get people to hold more money, i needs to fall.
● Once i = 0, this is no longer true. Bonds do not offer a higher return, and so money is just as good of a vehicle 

for saving
○ So if you print more money, people will hold it even as i stays

constant at 0
○ (In the portfolio choice problem, we no longer have C1 = M.)

● In other words, i cannot fall below 0 – that is its lower bound.
○ Why would anyone accept a negative return when they could

hold money and get a return of 0?
○ Once i hits 0, people are willing to hold however much money

is supplied – they are fine saving cash since bonds offer nothing
better
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The Liquidity Trap
● The LM Curve is bounded by 0 as well.
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● The LM Curve is bounded by 0 as well.
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● The LM Curve is bounded by 0 as well.
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● The LM Curve is bounded by 0 as well.
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● The LM Curve is bounded by 0 as well.
● Increasing M may not spur spending anymore.
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● The LM Curve is bounded by 0 as well.
● Increasing M may not spur spending anymore.

○ Since we can have C1 < M now, households may just hold the extra money while Y stays stuck.
● Referred to as a “liquidity trap” because even at maximal liquidity, you’re still stuck in a recession.

○ We can’t get the spending we need, even when saving offers no return
● Conventional monetary policy is useless (“pushing on a string”)
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The Liquidity Trap is becoming all too common again



1. Fiscal policy
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1. Fiscal policy
○ Fiscal policy has come back to life in recent recessions, because they have put us at the ZLB
○ At ZLB, fiscal policy does not cause crowding out because i is stuck.
○ This means that the government multiplier is larger at the ZLB than otherwise.
○ This implies that contractionary fiscal policy (austerity) is particularly harmful at ZLB
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2. Expected inflation (!)
● Due to sticky prices, we’ve been ignoring inflation.
● That means we’ve been ignoring the distinction between the real interest rate (r) and the nominal interest 

rate (i)
○ i: Save $1, get back $(1+i) tomorrow
○ r: Save 1 good, good (1+r) goods back tomorrow

● Bonds are nominal, and so the LM Curve and ZLB refer to i
● Real decisions, like consumption, depend on r
● Fisher Equation: r = i - 𝜋e

○ The real return from saving $1 is the nominal return (i)
minus the reduced value of that money (𝜋)

○ So if i = 0 and 𝜋e
  = 2%, r = -2%
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2. Expected inflation (!)
● Due to sticky prices, we’ve been ignoring inflation.
● That means we’ve been ignoring the distinction between the real interest rate (r) and the nominal interest 

rate (i)
○ i: Save $1, get back $(1+i) tomorrow
○ r: Save 1 good, good (1+r) goods back tomorrow

● Bonds are nominal, and so the LM Curve and ZLB refer to i
● Real decisions, like consumption, depend on r
● Fisher Equation: r = i - 𝜋e

○ The real return from saving $1 is the nominal return (i)
minus the reduced value of that money (𝜋)

○ So if i = 0 and 𝜋e
  = 2%, r = -2%

● If you get people to expect higher inflation, r will decline and
the IS curve shifts out, boosting output
○ Intuition: if people expect their money to be worthless in the

future, they’ll spend it now!
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2. Expected inflation (!)
● Due to sticky prices, we’ve been ignoring inflation.
● That means we’ve been ignoring the distinction between the real interest rate (r) and the nominal interest 

rate (i)
○ i: Save $1, get back $(1+i) tomorrow
○ r: Save 1 good, good (1+r) goods back tomorrow

● Bonds are nominal, and so the LM Curve and ZLB refer to i
● Real decisions, like consumption, depend on r
● Fisher Equation: r = i - 𝜋e

○ The real return from saving $1 is the nominal return (i)
minus the reduced value of that money (𝜋)

○ So if i = 0 and 𝜋e
  = 2%, r = -2%

● If you get people to expect higher inflation, r will decline and
the IS curve shifts out, boosting output
○ Intuition: if people expect their money to be worthless in the

future, they’ll spend it now!
○ (LM shifts in, too, as people demand higher interest rates to

to hold bonds, but the LM curve doesn’t matter much at
ZLB.)

Y

i

0

IS

Solutions to the Liquidity Trap

LM



3. Unconventional monetary policy
○ We’ll discuss this later
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The Great Depression



Macro Shocks
● In some recessions, the cause is readily identifiable:

○ 1953: Korean War ends, precipitating a huge drop in G
○ 1970s recessions: OPEC and Middle East instability cause oil prices to spike

■ We’ll study this in-depth later
○ 2020: COVID pandemic shuts down entire industries

● The Great Depression (1930s) and the Great Recession (late 2000s) stand out
○ Deep, long recessions with weak recoveries
○ No obvious fundamental explains them.

FDR, in his First Inaugural Address (1933): “[T]he only thing we have to fear is fear itself.[…] [O]ur distress comes 
from no failure of substance. We are stricken by no plague of locusts.”

Casy, The Grapes of Wrath (1939): “It’s not like lightning or earthquakes. We’ve got a bad thing made by men, and 
by God that’s something we can change.”

Obama, in his First Inaugural Address (2009): “Our workers are no less productive than when this crisis began. Our 
minds are no less inventive, our goods and services no less needed than they were last week, or last month, or last 

year. Our capacity remains undiminished.”



The Stock Market Crash of 1929
● Most accounts of GD start with “Black Thursday” and the stock market collapse

○ From 1929 peak, repeated collapses brought it down by over 75% to 1932 trough
● So what? Why does the price at which people at the NYSE sell paper to each other matter for the economy?



The Stock Market Crash of 1929
● Most accounts of GD start with “Black Thursday” and the stock market collapse

○ From 1929 peak, repeated collapses brought it down by over 75% to 1932 trough
● So what? Why does the price at which people at the NYSE sell paper to each other matter for the economy?

1. Wealth effect. If you were planning to finance future consumption with your stock portfolio, this is 
devastating. (Like Y2 falling in our rigorous consumption model; like c0 falling in our simple one.)

2. Pessimism, “animal spirits” (c0, i0 fall)
■ Think back to game on first day of class…



Financial Crisis
● Time and again, the thing that takes ordinary downturns and creates economic catastrophes are financial crises

○ This refers to an evaporation of credit. A drop – even a collapse – in the stock market is not itself a 
financial crisis! (Though it can spark one.)

● Credit is the lifeblood of modern economies. We’ve seen how banking institutions can spur spending by 
creating money. When they collapse, so does money creation and spending. And it takes a long time for these 
lending relationships to be repaired.

Sources: Reinhart and Rogoff (2014) and Friedman and Schwartz (1964)



The Stock Market Crash of 1929
● Most accounts of GD start with “Black Thursday” and the stock market collapse

○ From 1929 peak, repeated collapses brought it down by over 75% to 1932 trough
● So what? Why does the price at which people at the NYSE sell paper to each other matter for the economy?

1. Wealth effect. If you were planning to finance future consumption with your stock portfolio, this is 
devastating. (Like Y2, falling in our rigorous consumption model; like c0 falling in our simple one.)

2. Pessimism, “animal spirits” (c0, i0 fall)
3. Banks had speculated on stocks and accepted

them as collateral for loans
■ So stock market crash and financial crisis

are indeed linked.



Deflation
● Collapse in activity led to steep decline in prices (deflation)

○ No, we haven’t modeled this yet, but you can imagine…
● This only encourages people to hold onto their money further (pushes up r even as i falls).
● Also generates phenomenon of “debt deflation”

○ Real value of debt increases, depressing spending of debtors (farmers, homeowners, business owners…)
● We may not like inflation, but deflation can be very scary, too.

Sources: Federal Reserve Bank of Minneapolis and Romer (1992)
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Recipe for the Great Depression
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Recipe for the Great Depression
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Recipe for the Great Depression
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Ending the Depression
1. Devalued dollar against gold, creating inflation and lowering r.

Sources: Federal Reserve Bank of Minneapolis and Romer (1992)



Recipe for Ending the Great Depression
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Ending Ending the Depression
1. Devalued dollar against gold, creating inflation and lowering r.
2. Banking reform, most notably deposit insurance

○ Glass-Steagall Act also prevents banks from speculating on assets like stocks. More on this later.



Recipe for Ending the Great Depression
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Ending the Depression
1. Devalued dollar against gold, creating inflation and lowering r.
2. Banking reform, most notably deposit insurance
3. Boost in G from WW2 

Source: Romer (1992)



Recipe for Ending the Great Depression
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The Great Recession



Overview
● The Great Recession paralleled the Great Depression in a number of important ways

1. Asset bubble collapse
2. Financial crisis
3. Protracted recession

● Main difference: far less disastrous!
○ Policy lessons learned from Great Depression were put to good use

■ Luckily, policymakers at the time included Ben Bernanke and Christina Romer, academic 
economists who had studied the Great Depression in-depth



The Housing Bubble
● Spurred by the global savings glut (see first slide deck), low interest rates and abundant credit spurred the 

housing market
● Expectations got “bubbly” – strong price growth spurred (probably unrealistic) expectations of future price 

growth, further spurring activity in a frenetic cycle
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The Housing Bubble
● Spurred by the global savings glut (see first slide deck), low interest rates and abundant credit spurred the 

housing market
● Expectations got “bubbly” – strong price growth spurred (probably unrealistic) expectations of future price 

growth, further spurring activity in a frenetic cycle



The Housing Crash



The Housing Crash
● As home prices plummeted and economy slowed, borrowers started missing mortgage payments in droves
● Double whammy for financial institutions:

1. Not receiving expected payments
2. Collateral for the mortgages – the houses themselves – are losing value 



Shadow Banks
● Regulation of commercial banks since the Great Depression meant they weathered the storm okay

1. Not allowed to speculate on asset markets
2. Deposit insurance 

● But “shadow banks” – investment banks like Bear Stearns and Lehman Brothers – had grown in importance 
and were extremely exposed

● Shadow banks act like banks but do not take deposits and so are not regulated in the same way
○ Instead of taking deposits, they take out short-term loans (liquid) to invest in long-term assets (illiquid)

■ Very similar idea to banks
○ A “run” on shadow banks involves refusal of lenders to 

“roll over” the short-term loans – or charge a very 
high interest rate for doing so

○ This can cause a shadow bank to contract and fail

Source: Gorton and Metrick (2012)



The Financial Accelerator in Action
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The Financial Accelerator in Action



Policy Responses
1. Bail out the financial sector (Fed facilities, TARP): incredibly unpopular but probably the most important tool 

Source: Pew Research Center

This plummet occurred when 
the TARP package initially 

failed to pass Congress
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Policy Responses
1. Bail out the financial sector (Fed facilities, TARP): incredibly unpopular but probably the most important tool
2. Conventional monetary policy, but this ran into the ZLB pretty quickly
3. Fiscal policy (Obama stimulus), but this ran into a political roadblock pretty quickly

Source: Statista



Policy Responses
1. Bail out the financial sector (Fed facilities, TARP): incredibly unpopular but probably the most important tool 
2. Conventional monetary policy, but this ran into the ZLB pretty quickly
3. Fiscal policy (Obama stimulus), but this ran into a political roadblock pretty quickly
4. Unconventional monetary policy…



Quantitative Easing (QE)
● Even when FFR is at ZLB, other markets still have positive interest rates, so borrowing costs in those markets 

can be brought down via direct intervention
● Fed bought tons of consumer debt, which helped push down borrowing costs



Forward Guidance
● The Fed started giving very lengthy descriptions of future policy, basically saying interest rates would be low 

for a long time.
● This can push down long-term interest rates, which are typically higher than short-term interest rates but also 

important for spending (e.g. mortgages) 
● It can also help create expected inflation
● Difficulty: credibility. You’d love to convince people you will keep FFR at 0 longer than you “should” – that 

will really push down long-term rates. But will they believe you?



Policy Statement Before Crisis



Policy Statement After Crisis



Taking Stock

● The Great Recession was easily the worst recession since the Great Depression in the United States
● However, it was also easily better than the Great Depression
● This is in no small part due to far superior economic policymaking

1. Financial sector was bailed out aggressively
2. Unconventional monetary policy provided stimulus even at ZLB
3. Fiscal policy still played a backup role, but at least it was not contractionary (not the case in Europe)

● Despite immense carnage in the financial sector, nothing like the wholesale collapse of the banking system 
occurred, as in the 1930s
○ Thank you, FDIC!

● No deflationary spiral occurred. Inflation was remarkably well-anchored at 2%
● We will now turn to models with inflation. 



There was no deflationary spiral in the Great Recession, though 2009 
looks a bit scary


