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Imagine a barter society

2See Radford, R.A., 1945, “The Economic Organization of a P.O.W. Camp”, Economica, 12(48):189-201 

Uniform Divisible Durable Precious

Characteristics of a good medium of exchange
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Money satisfies the “double coincidence of wants”

• “And so it has come to pass, that as man became 
increasingly conversant with these economic advantages, 
mainly by an insight become traditional, and by the habit 
of economic action, those commodities, which relatively to 
both space and time are most saleable, have in every 
market become the wares…Money has not been generated 
by law. In its origin it is a social, and not a state 
institution”

Carl Menger, 1892, “On the Origins of Money” Economic Journal, 2:239-55

• Money is “the thing which serves as the generally 
accepted and commonly used medium of exchange” 

Mises, 1996 p.401

3Although anthropological evidence suggests that credit (i.e. IOUs) existed before money, this only works for personal trade at 
a local level. Money satisfies the double coincidence of wants and permits impersonal (or anonymous) trade. 

The origins of central banking

4

Banks emerge to 
issue certificates of 
deposit and reduce 
the costs of carrying 
gold

• Tokens/coins are 
more uniform, 
divisible and 
portable

• Transferable 
certificates serve 
as bank notes

Banks
Fractional-
reserve lending

Fractional reserves 
emerge as a means 
to leverage deposits 
and extend credit

• Economises on 
use of gold

• Need a good 
reputation to 
avoid a bank 
run

Note that intermediation existed prior to depository institutions. But this is a stylised history of banking rather than 
finance more generally. 

Central banks

• Fiat means “by 
decree”

• Eliminated the 
liability of paper 
money (since there is 
no longer an 
obligation to convert 
it into gold)

• Nationalised the 
ability to print 
currency with the 
creation of a 
monopoly 

From gold à notes
To reserves à deposit accounts

The original role of the central 
bank was to prevent bank runs
spreading throughout the entire 
system by doing one of two 
things: 
(i) Offering lines of credit to 

sound banks that cannot 
find credit by other means 
(i.e. lender of last resort); 

(ii) Closing down unsound 
banks in an orderly manner 

• The key to accomplishing 
this is to send credible 
signals that they are willing 
and able to support banks 
that are suffering from 
blind panics, and their 
ability to do this depends 
on the volume of reserves 
at their disposal 

Fiat money
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Central banks

Bankers 
banker

Monopoly of 
note issue

Lender of 
Last ResortRegulator

Conductor of 
monetary 

policy

5Note that most of these functions had been provided prior to the existence of central banks

The Diamond-Dybvig model
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In period 0 you can only obtain the salvage value
The productive technology yields R>1 units of output in Period 2 for each unit of input in Period 1
In period 1 you choose between (0,R) or (1,0)
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The Diamond-Dybvig model (2)

• Consumers are identical in Period 0
• All types can hoard consumption goods at zero cost

• Between T=0 and T=1 no one would hoard
– Lowest possible return in T=1 is 0 and in T=2 is 0. Both 

are strictly preferred to -1

• At T=1 agents find out their type (i.e. they don’t know 
beforehand if they have a liquidity requirement)
– Type 1 only care about consumption in Period 1
– Type 2 only care about consumption in Period 2

• The types are privately observed and uninsurable

7

The Diamond-Dybvig model (3)

• If there’s no bank payoffs would be (1,0) for Type 1 and 
(0,R) for Type 2

• A bank can pool liquidity risk s.t. each consumer can 
receive the average expected return
– Type 2 would receive <R in Period 2

• This makes both better off because they want to smooth 
consumption

• A demand deposit contract gives any agent withdrawing in 
period 1 a fixed claim of r1 (per unit deposited in period 0).

• Withdrawal tenders are honoured first-come-first-served 
until the bank runs out of assets

• Any agent that doesn’t withdraw in period 1 get a pro rata 
share of the banks assets in period 2
– i.e. the bank is a mutual and is liquidated in period 2

8
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Outcome

• Good equilibrium
– Occurs when r1 = optimal consumption of a type 1 

agent given full information
– In this case type 1 will withdraw in T=1 and type 2 will 

wait and withdraw in T=2.
• Bad equilibrium

– Occurs when the face value of deposits > liquidation 
value of the banks assets

– Everyone tries to withdraw at T=1
• If r1 > 1 bank runs are an equilibrium
• If r1 = 1 bank runs are not an equilibrium but banks can’t 

offer an improvement over a simple competitive claims 
market

• Demand deposit contracts only provide liquidity services if 
prone to a run!

• Depositors may still use demand deposit contracts because 
the benefit of liquidity > expected value of a bank run

• But move from good to bad equilibrium could be triggered 
by random variables 9

Bank runs and popular culture

10Mary Poppins: http://www.youtube.com/watch?v=lfP8__wl-_4
It’s a Wonderful Life: http://www.youtube.com/watch?v=qu2uJWSZkck
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Role of government

• If government guarantees the value of all deposits, it’s no 
longer rational to participate in the run

• Since R>1 Type 2 people will now be willing to wait
• The problem is that this has generated moral hazard

– If banks know that deposits are guaranteed they have a 
weaker incentive to protect their value

– And depositors have a weaker incentive to choose 
conservative banks

• However:
– A sequential constraint is imposed on the bank but not 

on government (they have technology advantage since 
they can resort to wider funds). They only “solve” the 
problem because they’re assumed to not suffer from 
the same problem

– This also ignores when the government will pay out 
(should be the discounted value of r if depositors don’t 
receive their funds in T=1)

11

Examples of bank runs

• Overend Gurney & Company collapsed in 1866 owing £11m 
(last in the UK)

12Overend Gurney & Company in 1866, Montreal Bank Run of 1972, Northern Rock in 2007
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Empirical evidence on bank panics 

• A bank panic is when contagion occurs that goes beyond 
serving as a market discipline device on poorly run banks 
(i.e. it draws in fundamentally solvent organisations)

• And yet, “[the] empirical evidence of bank-run contagion 
effects is surprisingly thin”*

• Most bank failures tend to be because of bad loans, not 
runs

• And indeed the threat of a bank run is a useful discipline 
(Calomiris & Khan (1991), Alonso (1996))

13* Selgin, G., 2008 “Rationalization of central banks” Critical Review, 7(2-3):335-354

Summary of the Diamond-Dybvig model

• Banks play an important economic role: the transformation of 
illiquid claims (bank assets) into liquid claims (bank deposits)

• Demand deposit contracts have multiple equilibria:
1. Confidence: optimal risk sharing

• If you believe that other people only withdraw to satisfy 
expenditure needs, you will only withdraw to satisfy 
expenditure needs

2. Panic: bank run -> liquidation -> fire sale -> real economic 
damage
• If you believe that other people may withdraw to 

protect themselves from a bank run, you will withdraw 
to protect yourself from a bank run

• This would cause a bank run!
• Key point: this can (i) be self-fulfilling, and (ii) draw in healthy 

banks
• Implication: banks are inherently run prone and so government 

sponsored deposit insurance is a useful remedy

14You can show this in game theoretic terms with two Nash equilibria but one that is clearly Pareto optimal.
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Critique of the Diamond-Dybvig model

• The D-D “bank” is a pretty odd bank
– It doesn’t make loans
– It doesn’t issue checking accounts or banknotes
– It doesn’t allow suspension of payments

• It is a mutual fund with no distinction between depositors and 
shareholders – the only reason runs appear is because their 
capital is worth 0 and so its insufficient to redeem all deposits
– If you withdraw in period 1 it’s a debt (i.e. fixed) but if 

you withdraw in period 2 it’s equity (you’re a residual 
claimant). Since every shareholder is legally able to 
convert their shareholding into a debt there’s no equity 
cushion!

– And indeed it’s not really a mutual fund until period 2 – if 
it was then if asset prices fall depositors would take a 
haircut

• Relaxing any of their ad hoc assumptions overturns the model 
(e.g. allowing banks to hold capital)

15See Selgin, “Rationalization of central banks”, pp.349-350, White “The Theory of Monetary Institutions”, Chapter 6 
and Dowd 1989.

Solutions to bank panics

100% reserves 

• If the problem is fractional 
reserves, eliminate the liquidity 
risk
• E.g. Friedman, Rothbard, Heurta

De Soto, Kotlikoff
• “Limited purpose banking”

Regulatory 
banking system

• Benefits of fractional reserves are 
worth the risks, properly managed
• Mandatory capital requirements
• Government sponsored deposit 

insurance

Free banking

• The problem is the central 
planning and not the banking

• An open and competitive banking 
system will self-regulate
• Branch banking (especially over 

large geographical area)
• Non bank clearing houses

• Option clauses & notices of 
withdrawal (i.e. conditional 
redeemability)

• Solvency assurances (e.g. 
adequate capital, safe asset 
portfolio, extended/unlimited 
liability, third party certification)

16
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Free banking

17

Competitive 
note issue

Low legal 
barriers to 

entry

No central 
control of 
reserves

See Schuler, 2002 and Evans, 2016, Sound Money, Adam Smith Institute (see https://anthonyjevans.com/policy/)

Common criticisms of free banking:
• It generates inflation

– There is a limit on credit creation
• They are prone to bank runs

– They aren’t
• They inevitably lead to central banks

– They don’t
• They create instability

– Free banking would improve macroeconomic 
stabilization


