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Preface

This is a live document, and is full of gaps, mistakes, typos etc.
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Chapter 1

Money

1.1 Money commodities

1.1.1 Money is liquid and information efficient

Liquidity of money

Liquidity (don’t always want a goat)

Alice fishes and Bob hunts, and they trade meat and fish with each other. This
much fish for that much meat. This all works perfectly well until Carol, Dan
and Eve come along, who wants to trade berries, wood and furs. Now agreeing
how much of this for that becomes more complicated, for every good there’s a
ratio relative to every other good.

So they agree a new system, they collect all of the shells on the island and use
these to trade with each other. Now they only have to remember a price for
each good.

We want divisibility of money.

Information requirements of money

Information requirements (n− 1) + (n− 2) etc v (n− 1)∑n
i=1 n− i

n2 −
∑n

i=1 i

n2 − n(n+ 1)
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n(n− 1)
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Compared to n− 1 when money is used.

Stability

Don’t want to be used for other purposes, demand could fluctuate more, more
wasteful.

1.2 The price level

1.2.1 The equation of exchange

As there’s only so much stuff out there, an increase in the amount of money
moving around with cause inflation.

This can be shown as:

MV = PQ

The amount of money (M) multiplied by the velocity at which money moves
(V) must be equal to the average price (P) multiplied by the quantity of stuff
(Q). This isn’t a theory, it’s an accounting identity.

1.2.2 Money demand

1.2.3 Inflation

1.2.4 Nominal and real prices

If previously one fish trades for two chunks of meat, we would expect the shell
price for fish to be twice as high as the shell price for meat. Relative prices
between all goods could be maintained for any price for meat. If all prices
doubled, one fish would still get you two chunks of meat.

Nominal prices are those that are actually seen in markets, real prices refer to
these prices adjusted for the price level. For example all prices doubling would
double all nominal prices but affect no real prices. Doubling only the nominal
price of fish would increase the real price of fish, and decrease the real price of
other goods.

1.2.5 The quantity theory of money

The quantity theory of money states that velocity of money is stable and so
increases in the money supply cause proportionate increases in prices.

While the supply of money does impact inflation, the velocity of money has a
habit of moving around a fair bit. In addition, what we might think of as an
increase in the money supply may not in fact be one. For example quantitative
easing undertaken in the aftermath of the financial crisis massively pumped
massive amounts of base money into the financial system, but at the same
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time banks were deleveraging and holding more reserves, shrinking the money
multiplier. The net effect was modest for the overall supply of money.

1.3 Exchange rates

1.3.1 Exchange rates

Interest rate parity

What determines an exchange rate? Consider someone in the US choosing
between investing at home or in the UK. Returns in the US are 4% over the
next year and otherwise identical investments in the UK offer 3%.

Is the US investment better? Not necessarily - as the UK bond is valued in
pounds, the investor will also consider changes to the exchange rate over the
period. If the value of the pound is expected to increase sufficiently over the
period then the 3% bond would be a better investment.

If the investor can freely choose between the two –there are no capital controls
- expected movements in the exchange rate equal current differences in returns.
If the value of pounds was above this level then investors would sell pounds
and buy US investments until this relationship was restored. This is known as
interest rate parity.

ReturnUSD = ReturnGBP
Exchangeratenextyear
Exchangeratetoday

Next, let’s break down what the returns include. If inflation is 1%, then a 3%
nominal return only gets you (roughly) 2%.

Return ≈ inflation+ real

OK, so now we have a link between changes to the exchange rate and differences
in inflation and real (inflation adjusted return).



Chapter 2

Exchanges

2.1 Defaults

2.1.1 Defaults

2.1.2 Haircuts

2.1.3 Seniority

2.2 SORT

2.2.1 Securities pricing

2.2.2 Efficient markets hypothesis

2.2.3 Arbitrage

Pairs trading

Delta neutral strategies

Exchange arbitrage

Mean reversion

Scalping

Transaction cost reduction

Market making

Statistical arbitrage

Spoofing

Quote stuffing
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2.2.4 The fundamental theorem of arbitrage pricing

2.2.5 Primary and secondary markets
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Chapter 3

Corporate finance

3.1 Equities

3.1.1 Equities and dividends

3.1.2 Market capitalisation

3.1.3 Buy backs

3.1.4 Dividend irrelevance theory

3.1.5 Return on Invested Capital

3.1.6 Earnings/share

3.1.7 P/E ratio

3.1.8 Stock splits

3.1.9 Timing

3.1.10 Buybacks vs dividends

3.1.11 ROCE

3.1.12 Difference between accounting profit and economic
profit

3.2 Pricing equities

3.2.1 Discounted cash flow

3.2.2 Valuation multiples

3.2.3 Equity premium puzzle

3.3 Capital structure

3.3.1 Bonds, shares and loans

3.3.2 Weighted Average Cost of Capital (WACC)

3.3.3 Modigliani-Miller theorem

3.3.4 Leverage

3.3.5 Gearing

3.3.6 Restructuring

3.4 Tax

3.4.1 Tax shield

3.5 Financing new spending

3.5.1 Underwriting

3.5.2 Leveraged buyout

3.5.3 Green shoe (IPO)

3.5.4 Spin off

3.5.5 IPO

3.5.6 Employee, investor split
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Banking

4.1 Full-reserve banking

4.1.1 Full reserve banking

Let’s introduce a banker to those villagers, who sets up First Shell Bank. This
bank is simply a location to store shells. This activity doesn’t really change
anything. If Alice needs another fishing rod she still as to persuade the same
people to lend her the money, although now this will just involve putting the
shells in a different box in the bank.

This bank keeps all of its assets as reserves, and so cannot itself lend to Alice.

4.1.2 Bank currency

Alice has 10 shells at her bank. If she wants to pay Bob 10 shells for something,
she can either take out and give him physical shells or inform the bank of a
transfer.

If the bank allowed her to withdraw a claim on 10 shells, she could give this to
Bob. This is how cash works.

4.1.3 Types of money

The supply of money has increased through the use of fractional reserves at the
bank. There are different definitions of the money supply:

� M0: physical cash outside of banks (90 in our example above)

� MB: all cash (100)

� M1: M0 and bank deposits (120)

11
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4.2 Fractional-reserve banking

4.2.1 Banks

Banks get revenue from their lending activities. Their costs include identifying
investment opportunities and paying interest to depositors.

Is the bank system more wasteful because it has reserves? Not really – reserves
are needed because the bank deposits are on demand. If Alice received funds
directly from each one she would keep some in reserve herself, in case someone
demanded money back. What the bank does is:

� Make identifying investment opportunities simpler

� Matching short term depositors with long term borrowers

If Alice puts some of the money lent to her in the bank, this could have been
lent out, recursively.

Totalmoneysupply =
Basemoney

Reserveratio

The moneymultiplier, the ratio of total money supply to base money is equal

to
1

Reserveratio

Investments and time requirements, and search costs for investment

4.2.2 Bank failure

Banks hold reserves to cushion against both an increase in withdrawals from
depositors and in case their investments do not pay off. So what happens if
reserves aren’t sufficient? This depends on whether the issue is on their liabilities
(i.e. a run on the bank, causing a liquidity problem) or their assets (i.e. their
investments turn sour, causing a solvency problem).

In the former case, the bank still has healthy assets but they may be unable to
demand early repayment from those they have lent money to. One solution to
this is for the bank itself to get a loan from another bank, to bridge this gap.

What if the underlying assets are weak and the bank cannot get a private
loan? The bank fails. In addition to depositors not being able to access their
money, this tends to increase the amount of reserves desired to be held by banks,
decreasing the money supply.

The solvency of a bank depends on the quality of its assets, which may be hard
for another bank to evaluate. This creates an information asymmetry problem,
and leads to more cautious lending from banks.
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4.3 Non-deposit financing of banks

4.3.1 Bank finance

If the bank wants to raise money for lending it can:

� Attract more deposits

� Raise equity

� Issue debt

Let’s consider the latter two in more detail. Both issuing shares and debt will
provide cash for reserves, but they create different risks. Repayments on deposits
are made when depositors decide to take money out of the bank, repayments
on equity are made when the bank decides to pay dividends, and repayments
on debt are made as set out in the debt issue.

These present different risks – using deposits puts you at risk of depositors
withdrawing all at the same time, debt means that you may not have income
to pay your debts.

Banks use a mix of different methods of raising money, reflecting these risks and
the different costs.

Banks can lend to each other on the interbank market, and often do on a short
term basis.

4.4 Central banking

4.4.1 Central banks

Central banks are government institutions which manages a state’s currency.

Central banks can create base currency, including by paying interest on reserves
held and by purchasing assets using new money.

4.4.2 Lender of last resort

While other banks may be able to finance a solvent bank with liquidity problems,
a central bank may want to do this even if private banks do not, because of the
knock on impact of the collapse of a bank.

This provides incentives for banks to take excessive risk. Central banks attempt
to manage this risk elsewhere, for example with reserve requirements.

Central banks issue their own currency for commercial banks to hold as base
money. The currency could be claims on gold, but doesn’t have to be, and today
broadly isn’t.
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Commercial banks then hold central bank currency as reserves, and control the
supply of central bank money.

4.4.3 Controlling money supply

Central banks can manipulate the supply of money and inflation in many ways.

4.4.4 Reserve requirements

Central banks can set reserve requirements for banks. If binding, this affects
the money multiplier.

4.4.5 Open market operations

In the US banks lend to one another. The US Federal Reserve (the Fed) takes a
measure of different lending rates to construct the Federal Funds Effective Rate,
and targets a value for this rate. The Fed engages in repos and reverse repos to
create or remove money until this is hit.

In a repo the Fed buys a security from a bank with new cash, and with the
agreement that the bank will repurchase the security at a specified date with a
specified price. This increases the supply of money, and therefore reduces the
cost of interbank borrowing. A reverse repo works the opposite way.

Quantitative easing is similar, and involves large scale purchases of assets. Un-
like standard OMO quantitative easing target assets with a longer maturity, and
so the central bank can simultaneously target the interbank overnight lending
rate.

Undertaking such operations gives the central bank a balance sheet of financial
assets.

4.4.6 Interest on reserves

Central banks can pay interest on the reserves held by commercial banks. This
can be different for reserves above the required level.

Paying interest on required reserves increases the money supply and reduces
the opportunity cost of depositing at the Fed. This removes the effective tax on
reserves.

By paying interest on excess reserves the Fed reduces the incentive to lend
elsewhere, and incentivises banks to hold additional reserves, compared to a
given interbank lending rate.

4.4.7 Discount window

In addition to depositing at the central bank, banks can also borrow from it.
This tends to be higher than interbank lending rates, and so is only used sig-
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nificantly in extreme circumstances.

In the UK it is this rate which is the official bank rate, with interbank lending
rates (LIBOR) not directly managed.

4.4.8 Zero lower bound

If the central bank targets a lending rate of below 0%, a lender can obtain a
better rate by holding physical cash instead. The zero lower bound refers to the
limit of lending rates to be sustained at volume much below 0%.

4.4.9 Reserve currencies

4.4.10 Exchange rates

4.5 Effects of inflation

4.5.1 Real effects of inflation

If there is unexpected change in money supply, prices will eventually need to
update. This could happen immediately, with all prices doubling following a
discovery of shells, for example. This would not affect any real (relative) prices.

If, however, some prices are slow to adjust, then their relative prices will change.
This would result in prices no longer clearing. If the nominal price of fish is
sticky and, prior to inflation, the supply of fish equalled demand for fish, then
the inflation would cause the relative price to fall. This would mean that more
was demanded than supplied, and output fell.

Price and wage rigidity varies across countries.

4.5.2 Borrowers and savers

If Alice owes Bob 10 shells, and there is a surprise increase in inflation, then
Alice is better off and Bob worse off. Expected inflation, or debts in real terms,
does not have this issue.

4.6 International

4.6.1 Multiple currencies

Previously we have discussed all money being in terms of shells. Either shells or
claims on shells. Imagine another bank on a nearby island which has reserves
in gold rather than shells. If someone at a shell bank wanted to pay someone at
a gold bank, the shell bank would have to sell the shells, use this to buy gold,
and send the gold to the gold bank. This is similar to how different countries
trade with each other today.
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Creating a new currency base can be lucrative. If someone collected a large
amount of gold before gold was the base of currency, the value of that would
increase.

Digital currencies are examples of this. Early mining is relatively cheap and
can award a large proportion of the total currency. Digital currencies – today
at least – aren’t used the same way as other currencies. If you pay someone
in bitcoin, you’re sending base currency, in a way that you’re not for other
payments.

4.6.2 Optimal currency areas

The optimal area to be covered by a currency depends on fluctuations and
trade. Having different currencies allows currencies to devalue, and for sticky
price effects to be mitigated. At the same time, use of a single currency makes
trade easier

The balance therefore depends on whether a region faces similar price stickiness,
similar shocks, and large trade inside the area.

When a shock hits a currency area, and there are different levels of price sticki-
ness across it, we would expect to see some areas hit worse than others. Having
labour mobility, and fiscal transfers, can help mitigate the effect of such asym-
metric shocks.

In a currency area an asymmetric shock and sticky prices will mean that goods
in one region will be higher or lower in real terms than in equilibrium. This can
cause persistent current account surpluses, as seen in the EU.

4.6.3 Impossible trinity

As inflation rates determine movements in the exchange rate, a central bank
cannot at the same time:

� Control inflation;

� Control exchange rates; and

� Allow free capital flows.

4.6.4 Capital controls

If a government can prevent investors from freely choosing between investing in
different countries, then interest parity does not apply.

This means that an investor with assets in the lower return country would
benefit from getting around such controls.
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4.6.5 Internal and external adjustment

We discussed above how nominal prices can be sticky. With trade this becomes
more complex, as exchange rates can rapidly move.

A price may be sticky in pounds, but with a flexible exchange rate the price in
dollars can rapidly change, and disequilibrium effects can be reduced.

4.7 Shadow banking

4.7.1 Shadow banking

Non-banks also undertake lending. If an investment vehicle attracts savers and
uses this money to lend to a company, this also increases the money supply,
even though the investment vehicle is not a deposit taking bank.
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Payment systems

5.1 Payment systems

5.1.1 Payment systems

If Alice wants to pay Bob, she can give him shells, or tell the bank to move the
shells from her box to his box. In reality there are multiple banks, and these
must be able to talk to each other to facilitate payments.

So what happens if one bank needs to pay another? Without the payment
system Alice would take the shells out of her bank, give them to Bob who
would put them in his bank. A payment system effectively allows banks to send
these shells to each other.

There are two types of interbank payment systems – gross and net. A gross pay-
ment system means that for each transaction made, the banks transfer money
across. Many of these transactions will in effect cancel out – bank A pays bank
B and bank B pays bank A. A net payment system looks out the net position
at set times and them and transfers the difference.

Net payment system transfer less total money, and allow banks to hold lower
reserves. For example if one payment would have caused bank A to run out of
reserves, but was followed by a large inflow, then bank A would have been able
to make its payments under a net system.
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