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This white paper investigates the heightened volatility in the U.S. Treasury
market following the Federal Reserve’s renewed easing cycle, beginning
with a 50 basis point rate cut on September 18, 2024—a historically signifi-
cant parallel to the 2007 easing cycle. We analyze one critical consequence
of such volatility: the destabilization and potential unwinding of the Trea-
sury cash-futures basis trade, a leveraged arbitrage strategy commonly
employed by hedge funds and other institutional investors. The first sec-
tion provides a comprehensive overview of the mechanics and incentives
behind the basis trade, including its dependence on repo financing and
price convergence between futures and cash Treasuries. The second section
explores the inherent risks, particularly under market stress when volatility
rises, repo liquidity tightens, or price convergence fails to materialize. The
third section discusses potential Federal Reserve interventions—such as
backstop repo facilities—designed to preserve market stability and prevent
forced deleveraging. To support the analysis, we implement and extend the
stochastic basis trading model proposed by Angoshtari and Leung (2019),
incorporating stochastic volatility and deriving the optimal strategy for
a risk-averse investor using dynamic programming and HJB techniques.
Our findings emphasize the systemic implications of basis trade unwinds
and the evolving role of central banks in mitigating procyclical feedback
loops in leveraged fixed income markets.
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1 Introduction

Ever since the Federal Reserve has started the easing cycle in September 18th 2024
with a 50 Basis points, which coincides with the start of the easing cycle in 2007 when
the FED cut interest rates by 50 bps on September 18th 2007, there has been a lot of
attention and coverage on the US treasury market both at the front end and at the long
end of the curve.
For the front end of curve the 2 year treasury is the one that most investors pay

attention to because it is more sensitive to rate hikes or cuts from the FED and some
investors on Wall Street, like the bond king Jeffrey Gundlach, even claim that it is the
2 year that dictates the decisions of the FED. As far as the long end of the curve we
usually refer to the 10 year treasury which is not only influenced by rates decisions
but most importantly by growth and inflation expectations of the market participants.
These two rates have been moving substantially in the last few months after the
election of President Trump as more and more uncertainty was priced in by investors;
for example as soon as president Trump won the election we saw a significant increase
in the 10 year yield as more investors priced in a substantial increase of growth
and inflation expectations due to the proposed policies from the white house like
less regulation, less red tape and higher tariff to incentivize foreign companies to
invest in the USA. After that the 10 year has gotten back down again but generally
speaking, what we have seen in the last six months is that the volatility on the bond
market has been significant and this is really important because when it comes to
bonds, especially government bonds, a move of 40 basis points in a matter of few
days is not only uncommon but it has all kinds of implications for the stability of
the world financial system that it is still based on the US treasury as the pristine
collateral. In today’s white paper we are going to talk about one of the implications of
a quick spike of volatility in the bondmarket which is the unwinding of the Basis Trade.

Our white paper will be divided in three parts: in the first one we will describe
how a basis trade works, what are the financial institutions involved and then we will
describe the model that we implemented; in the second part we will talk about the
risks of this investment strategy and in doing so we will talk about the conditions
that can cause this trade to be unwound and in the last part of the paper we will talk
about what kind of Facility the FED wants to implement to prevent the Basis trade
to be unwound and in doing so we will briefly talk about how the FED’s mandate
of financial stability is constantly changing, based on what happens in the financial
markets.

2 Investment Strategy

The basis trade, in this case the Treasury Cash-Futures Basis Trade, is described in detail
in the Federal Reserve notes published in the paper “Quantifying Treasury Cash-Futures
Basis Trades” (Barth et al., 2021).

“Is a convergence trade that profits off the spread between the price of Treasury
futures contracts and the Treasury securities that can be delivered into those
futures”, in other words, this trade exploits the difference in prices between a
Treasury security and a related Treasury futures contract – the so-called cash-
futures basis – by purchasing the asset that is relatively undervalued and selling
the other in a bet that the prices will converge and so ultimately speaking, the
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trade’s profit is based on the difference in the prices paid and received for the
cash and futures legs, net of carry and financing costs. The profit of this trade,
which consists of a few basis points, as the name suggests requires a lot of leverage
tomake ameaningful impact on the revenue of the financial institution that is involved.

This profit can be measured in several ways but to stick to the formula used by the
FED in their paper, we will consider it in terms of the expected annualized return
on a trade that sells a Treasury futures contract and simultaneously purchases the
associated cheapest-to-deliver bond, financing the bond in term repo until the optimal
futures delivery date. A positive basis indicates that the futures contract is relatively
more expensive than the cash security, so that an arbitrageur can expect to profit from a
trade that is short a Treasury futures contract and long a Treasury security (referred to
as the "long basis trade"). The measure used by the FED considers the optimal delivery
timing and bond-specific repo rates, which may result in a different selection of the
cheapest-to-deliver bond and that is the option-adjusted basis net of carry (OABNOC),
expressed as an annualized yield.

OABNOCyield =

[CF× PF +AI+O− PT
PT

× 360
t

]
− Rrepo (1)

where:

• CF represents the futures conversion factor,

• PF represents the futures price,

• AI represents the accrued interest on the bond,

• O represents the estimated value of the options embedded in the futures contract,

• PT represents the dirty price (full price) of the cheapest-to-deliver Treasury
bond,

• Rrepo represents a repo rate quoted by a major broker-dealer for a bond-specific
term repo expiring in t days,

• t is the number of days until the optimal futures delivery date.

This expression reflects the annualize t days holding period return for the basis
trader, accounting for the inflows from the sale of the futures contract, the delivery
option value, and the outflows from purchasing the Treasury security and financing it
in repo. Optimal delivery of the futures contract in t days, which also corresponds
to the assumed holding period of the trade, is determined by whether the position
has a positive or negative carry. If the marginal financing cost exceeds the marginal
revenue of extending the trade’s holding period, we assume that the basis trader will
deliver the Treasury security into the futures contract on the earliest date; otherwise,
we assume the basis trader delays delivery until the last delivery date.

As we can see in this definition, the basis trade, although very simple in the
concept, can involve multiple financial institutions as well as many markets and so it
is important to understand, even in simple terms, how a basis trade can be performed
by the typical financial firm which is a Hedge Fund. In this strategy the Hedge
Fund wants to buy the treasury in the cash market and at the same time it wants
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to sell the futures on that treasury in order to benefit from the difference between
these two prices but it wants to put only a small part of its capital to engage in this trade.

The way the trade will work is that the Hedge fund will go into the Repo market to
borrow the money, at the repo rate, which is very short term, to buy the treasury but
since repo are collateralized it will use the treasury that it wants to buy as collateral
for the loan itself and after buying the treasury in the cash market it will simply go to
futures market to sell the futures on that treasury.

The idea behind this trade is that the Hedge Fund will have to roll over its repo debt
every time it matures since it is very short term and when it has to deliver the treasury
that it sold the futures for in the futures market it will use the money received in the
futures market to pay back the money borrowed in repo and the difference between
what he has borrowed and what he has received for the sale of the futures is its profit
and since it is very small it can require a lot of leverage to be substantial for a large
financial institution and so Hedge Funds will likely put a small fraction of their capital
at risk, which is represented by the haircut of the repo, and borrow a lot of money in
the Repo market.

3 Model Setup and Wealth Dynamics

We consider the stochastic basis tradingmodel developed byAngoshtari and LeungAn-
goshtari and Leung (2019), inwhich a risk-averse investor dynamically allocateswealth
between a spot asset St and a futures contract Ft over a finite trading horizon [0, T].
The spot and futures prices follow the volatility-normalized dynamics:

dSt

St
= µ1 dt + dWt,1, (2)

dFt

Ft
=

(
µ2 +

κZt

T − t + ε

)
dt + ρ dWt,1 +

√
1 − ρ2 dWt,2, (3)

where Zt = log(St/Ft) denotes the log-basis. It evolves according to:

dZt =

(
µ1 − µ2 −

κZt

T − t + ε

)
dt + (1 − ρ) dWt,1 −

√
1 − ρ2 dWt,2. (4)

The investor controls the (volatility-adjusted) positions πt,1 in St and πt,2 in Ft. The
associated wealth process Xt satisfies:

dXt = πt,1
dSt

St
+ πt,2

dFt

Ft

=

(
µ1πt,1 +

(
µ2 +

κZt

T − t + ε

)
πt,2

)
dt + (πt,1 + ρπt,2) dWt,1 + πt,2

√
1 − ρ2 dWt,2.

(5)
The authors address the problem of optimal trading by considering a utility maxi-

mization objective:
sup
π∈A

Et,x,z[U(XT)],

where U is a HARA (Hyperbolic Absolute Risk Aversion) utility function, which
includes power (CRRA) and exponential (CARA) forms. The admissible strategies π
are subject to the dynamics of the wealth process Xt and the log-basis Zt.
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They formulate the problem as a stochastic control problem and solve it using
dynamic programming techniques. This leads to a Hamilton-Jacobi-Bellman (HJB)
equation for the value function V(t, x, z), which they reduce by assuming a separable
ansatz:

V(t, x, z) = U(x) exp( f (t) + g(t)z + 1
2 h(t)z2),

where the functions f (t), g(t), and h(t) satisfy a system of coupled ordinary differential
equations. In particular, h(t) solves a nonlinear Riccati equation whose solvability
depends on the investor’s risk aversion and the time horizon.

Using this approach, they derive a closed-form expression for the optimal strategy
π∗ by maximizing the HJB integrand with respect to the controls. The resulting
expression is:

π∗(t, x, z) =
(

π∗
1(t, x, z)

π∗
2(t, x, z)

)
= δ(x)

[( µ1−ρµ2
1−ρ2 + g(t)

µ2−ρµ1
1−ρ2 − g(t)

)
+ z

(
h(t)− κρ

1−ρ2

−h(t) + κ
1−ρ2

)]
, (6)

where δ(x) is the investor’s risk tolerance function, and g(t), h(t) are time-dependent
functions determined by the HJB system.
The optimal strategy π∗(t, x, z) given in (6) is expressed in terms of volatility-

normalized positions. That is, instead of specifying the dollar amounts invested in
the spot and futures assets, the strategy reflects the exposures scaled by the respective
asset volatilities. This normalization simplifies the analysis by setting the diffusion
coefficients of the asset price processes to unit volatility, as in (2) and (3).
To recover the actual dollar positions π̃t,i, one divides the volatility-adjusted posi-

tions π∗
t,i by the instantaneous volatility σt,i of each asset:

π̃t,i =
π∗

t,i

σt,i
, i = 1, 2.

This distinction is critical in implementing the strategy empirically, where the raw
(unscaled) asset prices are observed.

Volatility-Normalized Strategy Interpretation.
The optimal strategy π∗(t, x, z) in equation (6) is expressed in terms of volatility-
normalized positions. This means that the strategy prescribes the amount of exposure
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in terms of units of risk rather than in raw dollar amounts. Specifically, the underlying
asset prices have been transformed so that their volatilities are equal to one, as shown in
equations (2) and (3). This simplification allows the investor’s optimization problem
to avoid tracking time-varying volatility terms explicitly.

To recover the dollar value of the positions in practice, the investor must rescale the
normalized strategy by the actual instantaneous volatilities of the assets. That is,

π̃t,i =
π∗

t,i

σt,i
, i = 1, 2,

where σt,i is the true volatility of asset i. These rescaled quantities π̃t,i represent the
actual investment levels in dollar terms.

Extension to Stochastic Volatility.
Suppose that the volatilities of both the spot and futures prices follow stochastic
differential equations. Specifically, let σ1,t and σ2,t denote the instantaneous volatilities
of the spot and futures prices, respectively, and assume they evolve as mean-reverting
diffusion processes:

dσ1,t = α1(θ1 − σ1,t) dt + η1 dB(1)
t ,

dσ2,t = α2(θ2 − σ2,t) dt + η2 dB(2)
t ,

where αi > 0 is the speed of mean reversion, θi > 0 is the long-run average volatility,
ηi > 0 is the volatility of volatility, and B(i)

t are Brownian motions, possibly correlated
with each other and with the Brownian motions driving asset prices.

Under this framework, the volatility-normalized prices St and Ft are defined by
scaling the actual (quoted) prices S̃t and F̃t:

St =
S̃t

σ1,t
, Ft =

F̃t

σ2,t
.

This transformation ensures unit volatility for modeling purposes but introduces time-
and path-dependence due to the stochastic nature of σ1,t and σ2,t.
The optimal strategy π∗(t, x, z) remains valid in normalized units, representing

positions in terms of risk exposures. To obtain the actual investment levels in dollars,
one must rescale the normalized positions using the current values of the volatilities:

π̃t,1 =
π∗

t,1

σ1,t
, π̃t,2 =

π∗
t,2

σ2,t
.

Because σ1,t and σ2,t evolve stochastically, the dollar allocations π̃t,1 and π̃t,2 fluctuate
dynamically, even if the normalized strategy π∗ is held constant. This implies that the
investor must continuously monitor and adjust their actual holdings in response to
changes in the volatility environment.

3.1 Volatility-Normalized Prices and Dollar Positions

In the stochastic basis trading model, asset prices are normalized by their stochastic
volatility to simplify the mathematical formulation. Specifically, the normalized spot
and futures prices are defined as:

St :=
S̃t

σ1,t
, Ft :=

F̃t

σ2,t
,
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where S̃t, F̃t denote the actual (market) prices, and σ1,t, σ2,t are their instantaneous
volatilities. This transformation ensures that the normalized prices have unit volatility,
which facilitates tractable optimization and simplifies the Hamilton-Jacobi-Bellman
(HJB) equation governing optimal investment.

Volatility-Adjusted Strategy. The strategy variables π1,t and π2,t denote the investor’s
positions in the normalized assets, and are referred to as volatility-adjusted positions.
These are expressed in terms of risk exposure per unit of wealth, and they govern the
stochastic differential equation for wealth:

dXt = π1,t
dSt

St
+ π2,t

dFt

Ft
.

Conversion to Dollar Positions. To implement the strategy in real financial markets,
the volatility-adjusted positions must be converted into dollar amounts. The corre-
sponding dollar positions are:

π̃1,t :=
π1,t

σ1,t
, π̃2,t :=

π2,t

σ2,t
.

These represent the dollar amount invested in the spot and futures assets per unit of
wealth. The actual dollar allocations at time t, given current wealth Xt, are:

Invested in spot: Xt · π̃1,t, Invested in futures: Xt · π̃2,t.

Numerical Example. Suppose that at a given time t, the investor has wealth Xt = 1000,
and the volatility-adjusted strategy is:

π1,t = 0.3, π2,t = −0.2, σ1,t = 0.15, σ2,t = 0.25.

Then the dollar-normalized positions are:

π̃1,t =
0.3
0.15

= 2.0, π̃2,t =
−0.2
0.25

= −0.8.

This implies the investor is:

• Long $2000 in the spot asset: 1000 · 2.0 = 2000,

• Short $800 in the futures: 1000 · (−0.8) = −800.

Note that the strategy is leveraged: the total gross exposure is $2800, even though
wealth is $1000.

Interpretation. The volatility-adjusted strategy πt is used in the normalized model
to derive optimal controls, but actual trading is carried out using π̃t. This distinction
ensures mathematical tractability without sacrificing practical relevance. Notably,
dollar positions can exceed wealth (i.e., be leveraged) or be negative (short positions),
depending on the sign and magnitude of π̃i,t.

2

8



Figure 1: The 3D scatter plot illustrates the relationship between spot and futures volatilities (σ1, σ2)
and the resulting portfolio wealth, with the color scale indicating the difference in volatility-
adjusted strategies π∗

1 − π∗
2 . Most wealth values cluster tightly around the initial level of

1000, suggesting that the optimal control framework effectively stabilizes wealth even under
varying volatility conditions. The color distribution reveals structured bands across the volatility
plane, indicating that the optimal allocation difference responds dynamically to the volatility
environment. Specifically, as the spread between σ1 and σ2 changes, the model adjusts π∗

1 − π∗
2

to exploit relative inefficiencies or hedge risk, despite the relative stability in wealth outcomes.
This demonstrates the sensitivity of the strategy to volatility structure while maintaining a
robust wealth trajectory.

4 The Risks

As we saw in the definition of this trade and in the practical example, this simple
trade involves several financial institutions that interact with each other in several
markets and so the risks of this trade can come from multiple sources. As we said
before, the Hedge fund has to roll over its repo loan anytime it matures and generally
speaking, REPO contracts are very short term, even overnight instruments so if repo
rates spike because, for example, the perceived counterparty risk rises significantly,
like in September 2019, then the Hedge fund will have to borrow a lot more money to
roll over its debt and if the repo rates rises to a certain point, then the Hedge Fund
will simply not get enough money from the sale of the futures to pay back its debt and
so what will likely happen is that the repo counterparty will take the treasury away
from the Hedge Fund and since this trade is on very high levels of leverage, it can
mean substantial losses for the financial firm that sold the futures as well as the one
who bought the futures contract.

Another risk comes from the Futures market and so what could happen is that if
interest rates on treasury go up significantly in a very short time period, which is
what we have seen in March 2020 and in at the beginning of April, then the value
of the treasuries involved in the futures contract will go down and so the clearing
house that acts between the seller of the futures and the buyer of the futures will
issue a margin call to make the seller put additional capital to offset the losses and if
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the hedge fund does not do that, then the clearing house will take away the futures
contract from the Hedge Fund and give it to a lesser risky counterparty since the
clearing house has not legal right to take the treasury as it was put as collateral in the
repomarket and ultimately theHedge Fundwill lose itsmargin for the futures contract.

The quick rise in interest rates can also impact the Repo Market because if interest
rates rise substantially, then the Hedge Fund will need to put additional capital to
offset the loss of value of the treasury used as collateral in the repomarket and if it does
not, then it will need to sell the treasury to pay back the loan but this will represent a
loss for the repo market dealer because it lent more than what it is able to get back
from selling the treasury, especially if we are talking about a “Off the run” treasury
and so liquidity in the repo market will likely contract and that could put upward
pressure on repo rates which could cause all kinds of problems for the stability of the
global financial system.

5 Conclusions

In this white paper we have seen how a quick spike of volatility in the Treasury
Market can cause all kinds of problems for the several financial institutions that
deal with each other in the markets and that is partially why the FED has paid
a lot of attention to the “Financial Stability” aspect of its mandates and so when-
ever we had some problems in the US treasury market, the FED immediately set
up a Facility to prevent a distressed sale of treasuries pushing interest rates even higher.

As an example, during the Covid 19 crisis, the FED acted quickly by setting up
Swap Lines and the FIMA facility to help foreign central banks to deal with the dollar
shortage that they were facing and so instead of selling these treasuries in a troubled
market, they could repo these treasuries directly with the FED. During the banking
crisis of march 2023 the FED set up a new facility for banks, the BTFP program, to
prevent them from selling US treasuries that had lost so much value due to the rate
hikes; in doing so the FED was able to purchase these bonds at par to prevent the
banks to incur in any losses and so they were able to pay their depositors back.

As far the basis trade, the Federal Reserve is paying close attention to it because it
recognize its magnitude and its importance for the correct functioning of the futures
markets and the Repo market and that’s why it is thinking about setting up a new
facility for a small group of Hedge Funds to bail them out in case of any trouble in the
US treasury market with the same goal of preventing them to fire-sale these treasuries
in a panic situations causing the long end of the curve to go really high resulting in all
kinds of problems for the stability of the global financial system.
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