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Final exam
Write up your responses to questions below and submit them to Digital Exam before the deadline. No

cooperation with other students is permitted.

Be concise, but show your work and explain your answers. Some questions may require you to make

additional assumptions beyond those provided in the question; be clear about the assumptions you make.

Some questions are open ended in that they may not have a unique correct answer. You are allowed to refer

to textbooks, lecture notes, slides, problem sets, etc.

Problem 1: HFT with limited liquidity supply

Consider a Biais-Foucault-Moinas model of high-frequency trading that we considered in class. We assumed

in that model that fast institutions (FI) always find trading opportunities, whereas slow institutions (SI)

find trading opportunities with a fixed probability ρ < 1.

Suppose now instead that there is a fixed supply of liquidity in the market, denoted by ξ ∈ (0, 1). FI are the

first to dip into this liquidity, and then SI split among themselves whatever liquidity is left. For example, if

the share of institutions that are fast, α, is such that α ≤ ξ, then all FI find a trading opportunity. Then

the 1−α slow institutions have to split the remaining ξ−α trading opportunities, so each individual SI gets

to trade with probability ρ(α) = ξ−α
1−α .

Keep the rest of the model as presented in class. Explain how this tweak changes the incentives to invest in

speed: would you expect the equilibrium FI share α∗ to be higher when SI’s trading probability is exogenous

(ρ) or endogenous in the way described above (ρ = ρ(α))? Why?

Note: you do not need to provide closed-form solutions. You are, however, expected to verbally identify the

main consequence(s) of such a tweak.

Problem 2: Kyle model with information acquisition

Consider a single-period Kyle model, where the speculator does not know the asset’s fundamental value v

perfectly, but instead decides how much to invest in a noisy signal about v. In particular, suppose that before

submitting an order, the speculator chooses σ2
s , pays cost c(σ

2
s), and then receives signal s ∼ N (v, σ2

s).

After that, the game proceeds as in the regular Kyle model. The speculator chooses their trade size, x ∈ R,
to maximize their expected profit ΠI ≡ E[x(v − p)]. The noise traders submit a random market order

u ∼ N (0, σ2
u). The competitive dealer observes the aggregate order imbalance q = x+ u and quotes a price

p(q) at which they are willing to absorb it. All agents have a common prior belief that v ∼ N (µ, σ2
v).

1. Fix some signal precision σ2
s for the speculator and suppose they follow a strategy that is linear in the

signal s: x(s) = β(s− µ) for some β. Derive the price schedule p(q) that the dealer would offer given

the equilibrium β and σ2
s . Specifically, show that p(q) = µ+ λq and provide an expression for λ.

2. Derive the speculator’s optimal trading strategy x(s) given σ2
s and the dealer’s pricing schedule p(q) =

µ+ λq.

3. Calculate the speculator’s expected trading profit for given σ2
s , σ

2
v , and λ.

4. Suppose now the speculator’s information cost is given by c(σ2
s) = γ

σ2
s

for some information cost

parameter γ. Derive the amount of information τs ≡ 1
σ2
s
the speculator acquires as a function of

λ, γ, σ2
v .

5. How does the speculator’s information choice depend on γ and σ2
v given λ? How does it depend on λ?

How does it depend on σ2
u in equilibrium? Explain.
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Problem 3: 0dte traders

1. Which motives for trading have we proposed throughout the course as reasons for trading in financial

markets? Mention and briefly describe them.

2. Read the essay attached at the end of this exam. Which of the motives above drive the behavior of

the retail traders mentioned in the essay? Are there any other motives driving them that we have not

discussed?
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