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• I am Junxi Liu, a PhD student in the department of economics。

• There are a total of four seminar classes for EC334, one every two 
weeks. We will be mostly focus on real options and agent problems 
in the seminars, and also covering other topics.

• As I have classes both on odd weeks and even weeks, from now on 
I will simply use “First Seminar”, etc, to refer to classes.

• You are from a wide range of majors: Economics, PPE, MORSE, 
Politics, Math, Exchange student, and many more…
- The main focus of the seminars will be giving you hands-on experience to use 

techniques and skills to solve exercises and problems 

- The underlying theme of the seminars will be making sure you understand the 
intuition and logic of concepts and models

Welcome!



• You will find all information and materials of seminar classes on my 
website: https://warwick.ac.uk/fac/soc/economics/staff/jliu/teaching/

• I will also send materials to you via email

• My office hours (week 3-10 of term 2):
- Fridays, 12:00-14:00, S2.80 

- Book on my website: https://warwick.ac.uk/fac/soc/economics/staff/jliu/
teaching/officehour/ 

• I will be obliged to take attendances 
- If you couldn’t make your seminar class, the easiest way is to go to another 

seminar of mine, and I will record your attendance then.  

- Information on the time and location of all classes I teach can be found on my 
website.  

- If none of them suits you, please contact the UG office to mitigate your absence.

Logistics

https://warwick.ac.uk/fac/soc/economics/staff/jliu/teaching/
https://warwick.ac.uk/fac/soc/economics/staff/jliu/teaching/officehour/
https://warwick.ac.uk/fac/soc/economics/staff/jliu/teaching/officehour/


Logistics



• Let’s do some money talk…
- If your friend wants to borrow £1000 from you, and promise to pay back 

£1000 in five years, will you be happy to do that? 

- Time is valuable! Inflation, risk-free assets, etc. 

- The value of time, in the simplest form, is the rate of return, r 

- Therefore, for every amount of money in the future, if we want to make 
meaningful comparisons, we would like to use a common benchmark — 
usually the present value of that amount

Introduction: value of time

- For example, if the risk-free interest is 5%, the present value of £1000 one 
year later will be 1000/1.05 = £952.38



• Risk-free is good, but the world is full of risks. 

• The simplest (as it only involves probability and numeric value) 
example will be the price of a stock can go up or down.

• To cater for people’s different perception of risks, derivatives, a 
contract that derives its value from the performance of an underlying 
entity, are created

• Suppose the price of AAPL is £140 currently, and you firmly believe 
that it only has two possibility in one month: it can go up to £150 
with probability 40%, and can go down to £135 with probability 60%

Introduction: derivatives
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• On paper, if you buy one share of AAPL now, your expected return 
will be 0.4*(150-140)+0.6*(135-140) = £1

• You want to make more money than this, so you look at options
- OPTION1: (call option) trading at £2 per share, it gives you the right to buy in 

AAPL one month later at the price of £141 

• If the price is £150, your profit will be (£150-£141-£2) = £7 per share

• If the price is £135, your loss will simply be £2 per share

• According to your risk perception (40% to be £150 and 60£ to be £135), your 
expected profit will be 7*0.4-2*0.6 = £1.6

• This option is a better deal!

Introduction: options
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• It will be different for another person with different views
- OPTION1: (call option) trading at £2 per share, it gives the right to buy in AAPL 

one month later at the price of £141 

• If the price is £150, their profit will be (£150-£141-£2) = £7 per share

• If the price is £135, their loss will simply be £2 per share

• According to their risk perception (20% to be £150 and 80£ to be £135), their 
expected profit will be 7*0.2-2*0.8 = -£0.2

- This option is not a good deal for them — they will instead, sell this option

Introduction: options
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• A real option gives a firm's management the right, but not the 
obligation to undertake certain business opportunities or 
investments. 

• Real option refer to projects involving tangible assets

• Real options can include the decision to expand, defer or wait, or 
abandon a project entirely.

Let’s move to our topic, Real options



• Value of the firm - the expected net present discounted value of the 
returns to its activities

• NPV (Net Present Value) rule: 
- firm estimates future revenues and investment and other costs 

- discounts at a suitable opportunity cost rate (WACC= weighted average cost of 
capital) 

- pick projects that offer positive NPV 

- “net” in the sense that investment needs to be subtracted

In company terms…



• You can decide today to invest in a machine that costs £1600, paid 
regardless of the state of nature at the end of a year

• At the end of year, the machine produces one unit of product, which 
is worth £300 or £100, with 50-50 probability

• The weighted average cost of capital (WACC) is 10%

• What is the NPV today if the machine can be only used for one 
period? What is the NPV today if the machine continues to produce 
forever and the price level stays the same forever?

NPV Exercise



NPV Exercise



• According to the NPV criterion, shareholders’ wealth increases by 
£545.50 if we take the project, and so we do.

• What if you have, you would’ve guessed, an option?

• A deferral option giving us the right to decide at the end of one year 
instead of pre-committing now

• Suppose the cost of investment goes up to £1,800 if we wait to 
decide. Draw the decision tree to illustrate this problem. Calculate 
the price of this option, i.e. the difference between the value of the 
project with the deferral option and its value given pre-commitment

Option Exercise



• If the price of the product turns out to be £300, the present value of 
the investment at that time is 
- £300 + £300/0.1 − £1800 = £1500.  

• When discounted to the present at 10% and weighted by its 50% 
probability, the NPV of the project with the right to defer is £681.80; 
the price of the option is 681.8-545.5 = £136.3

• If the price turns out to be £100, you simply don’t invest because the 
expected return of the project is 
- £100 + £100/0.1 - £1800 = -£700

Option Exercise



• Note that managers have been observed to accept negative NPV projects.
- In the previous example, we can also calculate the NPV of £100 state: when discounted 

to the present at 10% and weighted by its 50% probability, this state contributes to -
£318.2 to the NPV, leading the average NPV to be £363.6 

• The main difference between NPV methodology and real options is that 
the former discounts expected cashflows at a constant discount rate. NPV 
implicitly assumes that no decisions will be made in the future— that all 
expected cashflows are pre-committed.

• A second important difference between NPV and real options is that they 
deal with mutually exclusive opportunities in quite different ways. NPV 
treats the decision to defer one year as a mutually exclusive alternative 
from deferring for two years and so on. The NPV of each possible deferral 
choice is calculated, and we then choose the maximum of the set. In 
contrast, real options analysis uses a decision tree and works backward 
through it, from the future to the present, to calculate a single value.

Discussions on Real Options versus NPV



Seminar Problem 1 Q1
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