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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
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Strategy: if up, 
exercise; if down, 

don’t exercise



Seminar Problem 1 Q2
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• 1. Directly giving the WACC 

• 2. No WACC, but giving a perfectly correlating security 

• 3.1. No WACC, using risk-neutral probabilities 

• 3.2. No WACC, using replicating portfolio  

• You might need to calculate 
- The worth (NPV) of a project, with or without an option 

- WACC, if not given 

- The worth of an option

Real Option: Question Types



• The task is to evaluate a project properly 

• But it is hard to know the “true” WACC 

• If, there is a security that trades on an efficient market, and the 
security perfectly correlates with the project, then we can use 
this security to price the project 
- While seemingly impractical, this could actually be a good approximation 

- Think of HS2: while it is hard to just know the true WACC, suppose the project's 
cost is a linear combination of concrete, steel, labor costs, then you can build a 
security using these factors’ market price, and it would be reasonable to argue 
that this security will correlates well with the actual cost of HS2

Real Option: Perfectly Correlating (Twin) Security



• Example: Exam Question 2019

Real Option: Perfectly Correlating Security



Real Option: Perfectly Correlating Security

Additional question: what is the implicit WACC from a decision tree approach?



• If we don’t know the true WACC, but we know the risk-free 
interest rate, we can create a risk-neutral portfolio, by 
leveraging two assets, to make a two-equation-two-unknowns 
problem 

• More specifically,  
- by holding a certain amount of the two assets, you can replicate an option’s 

return in both the good state and the bad state; 

- after knowing the number for the risky project and riskless asset you need, the 
option is just a linear combination of the two assets you know – the project and 
the risk-free asset.  

- therefore, you will be able to price the option.  

• If the created portfolio is risk-neutral, then we can confidently 
use the risk-free interest rate to discount between different 
periods

Real Option: Replicating portfolio



• (continued, with edits) b. what would the one-year delay option 
be worth from a real option perspective?

Real Option: Replicating portfolio
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Real Option: Replicating portfolio



• Risk-neutral probability means that, at what probability, the 
future expected value of a project discounted by the risk-free 
interest will equal to its present value: then for a risk-neutral 
person they are indifferent between investing and not investing 

• This is essentially just thinking from another direction: we don’t 
calculate a portfolio to be risk neutral; we assume things are 
risk neutral and calculate the implicit probabilities it implies 

• Replicating portfolios and risk-neutral probabilities are 
mathematically equivalent to replicating portfolios — always 
choose only one of the two! 

Real Option: Risk-neutral probabilities



• (continued) b2. what would the one-year delay option be worth 
from a real option perspective?

Real Option: Risk-neutral probabilities
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