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Investment Analysis
INTRO AND OVERVIEW: Investment return and risk
Goals





Never forget that lunches are (hardly n)ever free.
 If it is too good to be true, it is! You can’t get a high return without any risk.
Understand and apply the pricing principles on financial markets.
 What should be taken into account? What factors determine the price?
(Formulas are not the most important thing, the principles behind them are!)
Be able to evaluate investments and investment strategies.
 We will take the perspective of an institutional investor. It is a more complex
perspective and everything we learn can be transferred to retail investors. Furthermore,
institutional investors are becoming a bigger and bigger part of all investors.

Asset Management

The amount of money managed only by institutional investors is more than 140% of the GDP.
There are a few types of investments that are only a small part of the assets under management, but they
catch the attention of the newspapers.
 Hedge funds for example are a type of mutual fund, but without all the restrictions.
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SWFs, sovereign wealth funds, are another example. Countries that invest the money they get
from export, in order to survive when oil gets out of fashion/they run out of oil

What is finance about?
Financial economics (i.e. financial markets, financial contracts, financial players) crucially involves two
dimensions:
 TIME
o Income (discrete) does not need to match consumption (continuous).
o Raises the issue of time value of money.
o Interest rates, discounting, …
 The assumption that the interest rate is positive is no longer straightforward! Some
companies are issuing bonds with negative interest rates.
 RISK
o Future is uncertain
o People do not like uncertainty (risk aversion).
o Raises the issue of measuring risk.
o Raises the issue of suitable risk premia.
 Despite the fact that we are afraid of risk, we will buy risky assets. Only if we hope to get a
reward for it!
 If we want to make money, we have to buy equity, high-yield bonds of companies that are
not so solvent, … It has risk, but we need to take on this risk in order to make money.

What about investments?






Investments (here) = savings.
Involves:
o Buying financial assets (postponing consumption).
o In order to sell them later (and financing future consumption).
The reward for postponing consumption is the expected rate of return, E(r).
E(r) consists of:
o Risk-free rate 𝑟𝑓  time value of money.
o Risk premium 𝐸(𝑟) − 𝑟𝑓  reward for taking risk.

Financial assets
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Cash.
o
o

T(reasury)-bills – risk-free?
Commercial paper.
 More risk; a company can go bankrupt, while the possibility of a country going
bankrupt is less likely (but possible!!)
 Therefore, higher interest rates.
“Fixed” income instruments.
o Government bonds – risk-free?
o Corporate bonds.
 Investment bonds (for companies that are seen to be quite safe) ↔ high-yield
bonds (certain chance that sooner or later these companies might default on
their obligations.
 Ratings are an important dividing line! Bonds with a rating of BB or worse are
called junk bonds.







o Asset-backed securities.
Equity.
 As a shareholder, you’re entitled to the residual income of the company. But if
something goes wrong, you’re the first to feel the hit.
Derivatives.
o Futures.
 Forward contracts that allow you to buy/sell something in the future at a
fixed price now.
o Options.
 Forward contracts that give you the option to buy something in the future at a
fixed price now.
o Swaps.
(Commodities.)

What about realized returns?

Return or wealth indices measure the added value of an investment.
As expected, a higher risk-investment gives a higher rate of return. But some years, your rate of return
will be very low or even negative! Over the years, this will smooth out.
NOTE: We assume dividends are reinvested.

Return indices
A rate of return, or more simply a return, is a growth rate of your wealth.





Measure the evolution of the value of an investment over time assuming all income is reinvested.
Example: Large US stocks.
o Invest $100 in 1925.
o Reinvest all dividends and other income as they are received.
o Sell @ $215,042 by the end of 2009.
What is the average annual return earned over these 84 years?
o Solve for g: 100 × (1 + g)84 = 215042
o g = 9.56%.
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Geometric average rate of return: we are compounding (multiplying the return with itself)
 The force of compounding is very strong!
(Arithmetic average rate of return: we add up the returns and divide them by the number of
returns)

The time value of money






Theoretically, people want to translate a future cash flow into an equivalent cash flow today.
 We rather have a dollar now, than a dollar in the future. This means that a dollar in
the future is less than a dollar now.
The discount function d(t) indicates how much we are willing to pay for €1 at some specific future
point in time t.
 Typically, we assume that the discount function is less than one.
Example: d(1) = 0.952, d(2) = 0.890, d(3) = 0.838, d(4) = 0.763

Value additivity



The discount function assumes zero risk.
Say we want to price a 4-year bond paying a coupon of 6% p.a. and a face value of €100.
t
1
2
3
4
cash flows
€6
€6
€6
€ 106
d(t)
0.952
0.890
0.838
0.763
PV
€5.712
€5.340
€5.028
€80.878
 Price = € 96.958 (below par).
 Below par: you pay less now in comparison to what you get back in the future.
 It is a nice theoretical tool, but you will never see them in financial newspapers for example.

Interest rates defined


Often the discount functions is reported as a set of (effective) interest rates. (‘spot rates’)



The relationship between the two concepts is: 𝑑(𝑡) = (1+𝑦 )𝑡



Term structure of interest rates: i.e., the relation at a given point in time between the spot rates
and the term to maturity of the investment.

1

𝑡

Spot rates and returns
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A spot rate is an annualized return:
1
1
𝑝𝑟𝑜𝑐𝑒𝑒𝑑𝑠 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡
𝑑(𝑡) =
⟺ (1 + 𝑦𝑡 )𝑡 =
=
𝑡
(1 + 𝑦𝑡 )
𝑑(𝑡) 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠 𝑎𝑡 𝑡𝑖𝑚𝑒 0
 Annualized returns is a market convention!
Note also the analogy with the geometric average return.

Value additivity


Say we want to price a 4-year bond paying a coupon of 6% p.a. and a face value of €100.
t
1
2
3
4
cash flows
€6
€6
€6
€ 106
yt
5.0%
6.0%
6.5%
7.0%
(1 + yt)-t
0.952
0.890
0.838
0.763
PV
€5.712
€5.340
€5.028
€80.878
 Price = € 96.958 (below par).

Quoted interest rates



Be careful when the maturity is no full multiple of a year!
Example: quoted interest rate i on a 6 months investment = 12%:
means that you get a 6% interest rate.
o Because of compounding, y0.5 is not 12% nor 6%.
o €1  €1.06, or €d(0.5)  €1, so d(0.5) = 1/1.06.
(1 + 𝑦𝑡 )𝑡 =

1
⇒ (1 + 𝑦0.5 )0.5 = 1.06 ⇒ 𝑦0.5 = 12.36%
𝑑(𝑡)

Relationship with spot rates


In general, with compounding frequency m:
𝑦1/m = (1 +




𝑄
𝑖1/m

𝑚

𝑚

) −1

Unless differently stated, we will always use spot rates.
In practice, quoted interest rates are often used.

Effect of more rebalancing


Despite of having the same quoted interest rates, an investment with a shorter period of time will
have a higher spot rate!

 continuously compounded interest rate
lim (1 +

𝑚→∞

𝑖 𝑚
) = 𝑒𝑖
𝑚

Arbitrage and the law of one price




If there is no uncertainty, all assets would earn exactly the same rate of interest:
‘Law of One Price’.
 The law of one price is a very important law, because if it does not hold, there is a
possibility to make money; an arbitrage opportunity.
If not, there is an arbitrage opportunity, i.e. an investment strategy exists that:
o does not require an initial investment;
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o


and makes money.

Example
o Asset A: P = €4; FV = € 5
o Asset B: P = €10; FV = € 12

o

Arbitrage strategy:
 Buy
10 x A = 40
 Short sell
4 x B = -40
(you borrow a share and sell it, later on, you buy it back to return it)
 FV: A: 50 - 48 = 2
 Trading strategies will ensure that the prices will be balanced. Because everyone
wants to buy A and sell B, the price of A will go up and the price of B will go down.
 In practice you will have to pay a small fee to short sell a stock. And because there
is the risk that you will have to buy the stock back at a higher price, you might have
to deposit money/stocks on a margin account.

Returns: Can it be risk?

Annual growth rates of investment, which we call the returns.
 On average, you would have outperformed T-bills, but not on a yearly basis.

Another way to look at risk: success versus failure
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McDonalds and Google are huge successes.



GM was, but since 2001/2002 the stock has been going down.



Enron is also a success that has become a failure. In 2001, accounting fraud was discovered and
now, the stock has lost all of its value.

Isn’t it easy?

“Buy low, sell high.”  Easy to say, but hard to do.
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