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1. Introduction

In the study of a model of insider trading, Aase, Bjuland, and Øksendal [1] encountered a new type
of stochastic differential equation (SDE) satisfying:

dyt = (v − E[v|F y
t ])βtdt + σtdBt, y0 = 0 (1.1)

where v is normally distributed, B is a standard Brownian motion (in short, Bm) independent of v,
both β and σ are real functions of time t, and E[v|F y

t ] is the conditional expectation of v under
the information F y

t = σ(ys, 0 ≤ s ≤ t). By Kalman-Bucy filtering theory [2, 3], the authors [1]
proved the existence of strong solution y to the above dynamic (1.1). Later, Ma, Sun, and Zhou [4]
took advantage of the reference probability measure concept in filtering theory [5] and obtained the
existence and uniqueness of Q0-weak solution to a more general signal-observation system, called
linear conditional mean-field SDE. The perspective of the existence and uniqueness theory of Q0-
weak solution construction is important, because it has significant application potential on stochastic
inverse problems. Of course, many researchers were already engaged in this field and had applied these
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theoretical works to practical problems, such as in financial insider information and physical system
parameters. In 2019, Wang et al. [6] developed a conceptual framework of the novel gesture recognition
techniques using electromagnetic waves, and some mathematical justifications were presented and
extensive numerical examples were provided to validate the effectiveness and efficiency of the methods.
There is much relevant literature studying this subject; see [7, 8]. However, the uniqueness of strong
solution to the dynamic (1.1) is still an open question. According to their theory, they [1, 4] developed
a corresponding insider trading model and obtained the associated solutions. Later, Yang et al. [9] and
Xiao et al. [10] extended these insider trading models to cases where the noise signals are driven by
fractional Bm, further refining the special structure of the insider trading models.

To understand the impact of noise traders’ memories on insider trading, Biagini, Hu, Meyer-
Brandis, and Øksendal [11] considered a fractional SDE as follows:

dyt = (v − E[v|F y
t ])βtdt + σtdBH

t , y0 = 0 (1.2)

where a fractional Bm BH with Hust parameter H ∈ ( 1
2 , 1) (in short H-fBm) , describing noise traders’

memories, takes place of the Bm B in the dynamic (1.1). With the help of filtering theory on fBm [12],
they proved the existence of strong solution y to the dynamic (1.2). They also gave some sufficient
conditions of uniqueness of its solution with restriction to the form as yt = h1(t) +

∫ t

0
h2(t, s)dBH

t for
two unknown functions h1 and h2. However, the sufficient conditions, as in Proposition 3.1 in [11] are
too hard to check. Recently, there have been many experts studying this topic; see [13, 14].

Then, a natural question yields: can the reference probability measure concept in filtering theory [5]
be applied to study the well-posedness of the Q0-weak solution to the dynamic (1.2) driven by fBm?
In this paper, our main object is to give a positive answer to this question, which will be a foundation
for us to study insider trading driven by fBm in finance.

2. LCMFF SDE with solution concepts

Let (Ω,F ,F,P) be a complete probability space satisfying the usual hypotheses [15]. Consider a
linear conditional mean-field fractional SDE (in short, LCMFF SDE) as follows, covering the Eq (1.2):

dyt = (αtv + βtE[v|F y
t ])dt + σtdBH

t , y0 = 0 (2.1)

where v is normally distributed N(0, 1), BH is an H-fBm with Hurst parameter H ∈ (1
2 , 1) and

independent of v, both α and β are continuous and deterministic functions on a finite interval [0,T ], σ is
a positive, continuous, and deterministic function on [0,T ], and E[v|F y

t ] is the conditional expectation
of v under the information F y

t . In this paper, we understand the integral of deterministic functions with
respect to H-fBm in the sense of that described in [16] and others are usual Lebesgue’s or Lebesgue-
Stieltjes’ integral.

Suggested by Ma, Sun, and Zhou [4], we introduce a reference probability space as in the filtering
theory [5] below.
Assumption 2.1. There exists a new probability space (Ω,F ,F,P) on which the above process yt is a
continuous, Gaussian centered process with covariance

EQ
0
[ysyt] = H(2H − 1)

∫ t

0

∫ s

0
σsσt|s − t|2H−2dsdt, 0 ≤ s ≤ t ≤ T.
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The probability measure Q0 will be referred to as the reference measure, on which y is an H-fBM
when σt ≡ 1.

As the remark in [4, Assumption 2.2], our Assumption 2.1 here amounts to saying that the process
y is always considered as an observation process and that a prior distribution is endowed to the process
y, which is not unusual in statistical modeling. To simplify notations in what follows, we shall assume
that the volatility function of noise order is σ ≡ 1, and without confusion, t ∈ [0,T ] will be omitted in
many places in the following.
Definition 2.2. A seven-tuple (Ω,F ,F,P) is called a weak solution to the LCMFF SDE (2.1) if

(i) (Ω,F ,F,P) is a filtered probability space satisfying the usual hypotheses;
(ii) v is normally distributed with N(0, 1) under P;
(iii) BH is anFt-adapted H-fBm independent of v under P, and y is anFt-adapted continuous process;
(iv) (v, y, BH) satisfies (2.1), P-a.s.

Definition 2.3. A weak solution (Ω,F ,F,P) is called a Q0-weak solution to the LCMFF SDE (2.1) if
(i) there exists a weak solution (Ω,F ,F,P) such that the law of (v0, y0, BH,0) under P0 is the same as

that of (v, y, BH) under P; and
(ii) P0 ∼ Q0.
In what follows for any Q0-weak solution, we shall consider only its copy on the reference

measurable space (Ω,F 0), and we shall still denote the solution by (v, y, BH). Now, Q0-pathwise
uniqueness of the solution to (2.1) is introduced below.
Definition 2.4. The LCMFF SDE (2.3) is said to have Q0-pathwise uniqueness if for any two Q0-weak
solutions (Ω,F 0,F0,Pi; vi, yi, BH,i), i = 1, 2, such that

(i) v1 = v2 with normally distributed N(0, 1); and
(ii) Q0{y1

t = y2
t ,∀t ∈ [0,T ]} = 1,

then it holds that Q0{BH,1
t = BH,2

t ,∀t ∈ [0,T ]} = 1, and P1 = P2.

3. Two lemmas

To establish our theorem in this paper, we need two lemmas: One is about the existence and
uniqueness of solution to a related SDE; the other is about the consistence of two filters.
Lemma 3.1. Let α be a deterministic function in C2[0,T ] and β be a deterministic, measurable, and
bounded function. Suppose that under a reference probability pace (Ω,F ,F,P), there is a normally
distributed random v with N(0, 1), an H-fBm process y independent of v. Then, there is a unique strong
solution of process p satisfying the following SDE:

pt =

∫ t

0
ρsγs(dy∗s − fs(p)dls) (3.1)

where the functions or processes above are defined as follows:

ρt =
d

dlt

∫ t

0
kH(t, s)αsds, γt =

1

1 +
∫ t

0
ρ2

sdls

,

y∗t =

∫ t

0
kH(t, s)dys, ft(p) = ρt pt +

d
dlt

∫ t

0
kH(t, s)psβsds
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with the well-known functions (used frequently in the following)

Γ(t) =

∫ +∞

0
xt−1e−xdx, dlt =

(2 − 2H)t1−2H

2HΓ( 3
2 − H)Γ( 1

2 + H)
dt

and

kH(t, s) =
s

1
2−H(t − s)

1
2−H

2HΓ( 3
2 − H)Γ( 1

2 + H)
, 0 < s < t ≤ T.

Proof. Note that α ∈ C2[0,T ], then ρ and γ are also in C2[0,T ] (see a more general result in [11,
Lemma 5.1]); and then by applying integration by parts and Fubini’s theorem,∫ t

0
ρsγs(

d
dls

∫ s

0
kH(s, u)puβudu)dls =

∫ t

0
ps[ρtγtkH(t, s)βs − βs

∫ t

s
kH(u, s)d(ρuγu)]ds.

So the process p in system (3.1) can be written as in an integral form:

pt =

∫ t

0
ρsγsdy∗s −

∫ t

0
ps[ρ2

sγs + ρtγtkH(t, s)βs − βs

∫ t

s
kH(u, s)d(ρuγu)]ds.

Now, if denote for 0 ≤ r ≤ t,

pt
r =

∫ r

0
ρsγsdy∗s −

∫ r

0
ps[ρ2

sγs + ρtγtkH(t, s)βs − βs

∫ t

s
kH(u, s)d(ρuγu)]ds

or in differential form:

dpt
r = ρrγrdy∗r − pt

r[ρ
2
rγr + ρtγtkH(t, r)βr − βr

∫ t

r
kH(u, r)d(ρuγu)]dr,

then the above linear Ornstein-Uhlenbeck type SDE has a unique strong solution of pt on [0,t], P a.s.,
since for an H-fBM y, y∗r =

∫ r

0
KH(r, u)dyu is a continuous Gaussian martingale [16].

Since pt = pt
t, the SDE (3.1) has a unique strong solution of p.

Now consider the following fractional SDE:

dyt = (αtv + ht(y))dt + dBH
t , y0 = 0 (3.2)

where αt is a continuous, positive, and deterministic function on [0,T], and h : [0,T ] × C([0,T ]) 7→ R
is progressively measurable.
Lemma 3.2. Suppose that the fractional SDE (3.2) has a weak solution (Ω,F ,P; v, y, BH) such that
v ∼ N(0, 1), BH is an H-fBm, and both are independent. Define

Q(t) =
d

dlt

∫ t

0
kH(t, s)(αsv + hs(y))ds, Q̂(t) =

d
dlt

∫ t

0
kH(t, s)αsvds (3.3)

Λ(T ) = e−
∫ T

0 Q(s)dBH∗
s −

1
2

∫ T
0 Q2(s)dls , BH∗

t =

∫ t

0
kH(t, s)dBH

s .

If the simple paths of Q and Q̂ belong P a.s. to L2([0,T ], dl) and EΛ(T ) = 1, then

E[v|F y
t ] = E[v|F ŷ

t ], P − a.s. (3.4)
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where
dŷt = αtvdt + dBH

t , ŷ0 = 0.

Proof. Clearly, it suffices to prove E[v|F y
T ] = E[v|F ŷ

T ], as the cases for t < T are analogous.
Define

y∗t =

∫ t

0
kH(t, s)dys, ŷ∗t =

∫ t

0
kH(t, s)dŷs.

Then, by [12, Theorem 1], the following two assertions hold:
(i) Both y∗ and ŷ∗ are (Ft)-semimartingales with the decompositions, respectively,

y∗t =

∫ t

0
Q(s)dls + BH∗

t , ŷ∗t =

∫ t

0
Q̂(s)dls + BH∗

t (3.5)

where BH∗ is a Gaussian martingale whose variance function 〈BH∗〉 satisfies d〈BH∗〉t = dlt.
(ii) F y

t = F
y∗

t and F ŷ
t = F

ŷ∗
t .

Therefore, we need only to prove

E[v|F y∗
t ] = E[v|F ŷ∗

t ], P − a.s.

Since EΛ(T ) = 1, then applying the usual Gisanov theorem (or see the proof of [17, Theorem 3]),
we obtain that the distribution of the process y∗ under probability P∗ with dP∗ = Λ(T )dP is the same as
that of the process BH∗ under P. Furthermore, v is independent of y∗ under P∗ since v is independent of
BH under P (e.g., see [18, Page 39]). Additionally by the expressions of y∗ and ŷ∗ in (3.5), we have

ŷ∗t = y∗t −
∫ t

0
KH(s, u)ht(y)dt.

So according to the equality: F y
t = F

y∗
t , we get that both ht(y) and ŷ∗t are F y∗

T -measurable and then are
independent of v under the probability P∗.

By the Kallianpur-Striebel formula, we have

E[v|F y∗

T ] = EP[v|F y∗

T ] =
EP

∗

[vΛ−1(T )|F y∗

T ]

EP∗[Λ−1(T )|F y∗
T ]

. (3.6)

Now denote

α̃t =
d

dlt

∫ t

0
KH(t, s)αsds, h̃t(y) =

d
dlt

∫ t

0
KH(t, s)hs(y)ds.

Then, α̃t is a measurable deterministic function, and h̃t(y) is F y∗

T -measurable and independent of v
under the probability P∗. Moreover, the process Q in (3.3) and the process y∗ in (3.5) can be written,
respectively, as

Q(t) = α̃tv + h̃t(y), y∗t = ŷ∗t +

∫ t

0
h̃s(y)dls.

So, the random variable Λ−1(T ) = e
∫ T

0 Q(s)dy∗s−
1
2

∫ T
0 Q2(s)dls can be written as

Λ−1(T ) = λT (v, ŷ∗)λ∗T (y, y∗)
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where
λT (v, ŷ∗) = ev

∫ T
0 α̃tdŷ∗t −

1
2 v2

∫ T
0 α̃2

t dlt , λ∗T (y, y∗) = e
∫ T

0 h̃t(y)dy∗t −
1
2

∫ T
0 h̃2

t (y)dlt .

Therefore, the formula (3.6) becomes

E[v|F y∗

T ] = EP[v|F y∗

T ] =
EP

∗

[vλT (v, ŷ∗)|F y∗

T ]

EP∗[λT (v, ŷ∗)|F y∗
T ]

. (3.7)

Since v is independent of ŷ∗t , a monotone class argument shows that EP
∗

[λT (v, ŷ∗)|F y∗

T ] is F ŷ∗

T -
measurable. Similarly, EP

∗

[vλT (v, ŷ∗)|F y∗

T ] is also F ŷ∗

T -measurable. Consequently, E[v|F y∗

T ] is F ŷ∗

T -
measurable, thanks to (3.7).

Finally, noting F ŷ∗

T ⊆ F
y∗

T , we have

E[v|F y
T ] = EP[v|F y∗

T ] = EP{EP[v|F y∗

T ]|F ŷ∗

T } = EP[v|F ŷ∗

T ] = E[v|F ŷ
T ], (3.8)

and the proof is complete.

4. Main theorem

To give the main theorem in this paper, we need to emphasize α is a deterministic function in
C2[0,T ], and β is a measurable , deterministic, and bounded function. The main theorem is stated
below.
Theorem 4.1. Suppose that the assumptions in Lemma 3.1 hold and that

EQ
0
e
∫ T

0 Q∗(t)dy∗t −
1
2

∫ T
0 (Q∗(t))2dlt = 1

where Q∗(t) = d
dlt

∫ t

0
kH(t, s)(αsv + βs ps)dls belongs to L2([0,T ], dl) Q0 a.s.

Then, the following LCMFF SDE

dyt = (αtv + βtE[v|F y
t ])dt + dBH

t , y0 = 0 (4.1)

possesses a weak solution, denoted by (Ω,F ,F,P; v, y, BH); and under (Ω,F ,F,P), the filter E[v|F y
t ]

satisfies the above SDE (3.1).
Moreover, the weak solution can be chosen as a Q0-weak solution, and the Q0-pathwise uniqueness

holds.
We remark that Theorem 4.1 does not imply that LCMFF SDE (4.1) has a strong solution, as not

every weak solution is a Q0-weak solution.

4.1. Proof of existence

Our main idea to prove the existence of the weak solution to (4.1) is by introducing a conjectured
system of the filtered state process pt playing the role of E[v|F y

t ]. The proof is broken into two steps:
(1) first, we establish the existence and uniqueness of a strong solution to the conjectured system
on a reference probability space; (2) second, based the former result and a Girsanov type formula
of [17, Theorem 3], we prove the existence of the weak solution to (4.1):
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(1) Let (Ω0,F 0,Q0) be a reference probability space on which an observation process y satisfies
Assumption 2.1 which is an H-fBm now since σ ≡ 1 [19]. We consider the following system of SDEs
with respect to a pair of processes (BH, p) on the reference probability space (Ω0,F 0,Q0):dBH

t = −(αtv + βt pt)dt + dyt, BH
0 = 0;

dpt = ρtγt(dy∗t − ft(p)dlt), p0 = 0
(4.2)

where all of the functions α, β, ρ, γ, and ls and the processes f and y∗ above are defined the same as
those in Theorem 4.1, respectively, and v ∼ N(0, 1) is independent of y.

Clearly, by Lemma 3.1, the above system (4.2) of SDEs has a unique strong solution of (BH, p).
(2) We can now prove the existence of the weak solution to (4.1).
Since by assumption, EQ

0
Λ∗(T ) = 1 where Λ∗(T ) = e−

∫ T
0 Q∗(t)dy∗t −

1
2

∫ T
0 (Q∗(t))2dlt , then by the Girsanov

type formula of Theorem 3 in [17], under the probability measure P satisfying dP = Λ∗(T )dQ0, the
probability distribution of the process BH under P is the same as that of the process y under Q0. Then,
BH is an H-fBm under P, and also, is independent of v under P since y is independent of v under Q0.
So we can see that (Ω,F ,P, v, y, BH) is a weak solution to (4.1) if it holds that

pt = E[v|F y
t ], t ∈ [0,T ],P − a.s. (4.3)

To prove the above Eq (4.3), we proceed as follows. We consider on the space (Ω0,F 0,P) the
following linear filtering problem with v a signal and ŷ an observation process:

dŷt = αtvdt + dBH
t , ŷ0 = 0. (4.4)

Denote for t ∈ [0,T ], p̂t = E[v|F ŷ
t ], and γ̂t = E(v − p̂t)2. Then, by the filtering result in [12,

Section 5.1] (or see [11]),

dp̂t = ρtγ̂td(ŷ∗t − ρt p̂tdlt), p̂0 = 0, t ∈ [0,T ] (4.5)

where ŷ∗t =
∫ t

0
KH(t, s)dŷs, ρt = d

dlt

∫ t

0
KH(t, s)αsds, and γ̂t = γt = 1

1+
∫ t

0 ρ
2
sdls

.

Then, by the expression of p in (4.2) and that of p̂ in (4.5), we can get ∆pt = pt − p̂t satisfying

d∆pt = ρ2
t γt∆Ptdlt, ∆p0 = 0.

So for any t ∈ [0,T ], ∆pt ≡ 0 or pt ≡ p̂t, P-a.s.
By Lemma 3.2, we have

E[v|F y
t ] = E[v|F ŷ

t ] = p̂t, t ∈ [0,T ].

Therefore, pt = E[v|F y
t ] holds, which proves the existence.

It is worth noting that the weak solution that we have constructed is actually a Q0-weak solution.

4.2. Proof of uniqueness

We now turn to prove the uniqueness of the Q0-weak solution to (4.1).
Let (Ω0,F 0,F0,P; v, y, BH) be a Q0-weak solution to (4.1). Then, without loss of generality, we can

assume that F0 = Fv ∨ FBH
. Denote P̃t = E[v|F y

t ]. We are next to show that P̃t satisfies an SDE of the
form as that in (4.2) under Q0, from which the Q0-pathwise uniqueness can be derived.
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To this end, we recall that, as a Q0-weak solution, one has P ∼ Q0. Define a P-martingale Zt ≡

EP
[dQ0

dP

∣∣∣Ft
]
, t ≥ 0.

Since

dyt = (αtv + βtP̃t)dt + BH
t dt, y0 = 0, t ∈ [0,T ], (4.6)

and BH is an H-fBm under P, then by Theorem 1 in [12],

ȳt =

∫ t

0
KH(t, s)dys =

∫ t

0
Q̄(t)dlt + B̄t

is an F 0
t -semimartingale under P and F y

t = F
ȳ

t , where

Q̄(t) =
d

dlt

∫ t

0
KH(t, s)(αsv + βt p̃s)ds, B̄H

t =

∫ t

0
KH(t, s)dBH

s

and B̄ is a Gaussian martingale with variance function 〈B̄〉 satisfying d〈B̄〉t = dlt for t ∈ [0,T ].
Then, by the Girsanov-Myer theorem or Theorem III-20 in [15], ȳ is an F 0

t -semimartingale under
Q0 due to the equivalence of P and Q0 and has a unique decomposition:

ȳt = Nt + At

where N is a Q0-local martingale of the form

Nt = B̄t −

∫ t

0

1
Zs

d[Z, B̄]s, (4.7)

and A is a finite variation process. Since, by assumption, y is an H-fBm under Q0 and ȳ is a Gausian
continuous martingale under Q0 [19], we have A ≡ 0. In other words, it must hold that

ȳt = B̄t −

∫ t

0

1
Zs

d[Z, B̄]s, t ∈ [0,T ]. (4.8)

Consider now a (F,P)-martingale dMt = Z−1
t dZt. By applying the Martingale representation

theorem we see that there exists a process θ ∈ L2
F([0,T ]) such that dMt = θtdB̄t, t ∈ [0,T ]. Thus, (4.8)

amounts to saying that

ȳt = B̄t − [M, B̄]t = B̄2 −

∫ t

0
θsdls, t ∈ [0,T ].

Comparing this to (4.6), we have θt = Q̄(t). That is, Z is the solution to the SDE:

dZt = ZtdMt = −ZtQ̄(t)dB̄t, t ∈ [0,T ], Z0 = 1, (4.9)

and, hence, it can be written as the Doléans-Dade stochastic exponential:

Zt = e−
∫ t

0 Q̄(s)dB̄s−
1
2

∫ t
0 (Q(s))2dls . (4.10)
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Let us now consider again the following filtering problem with respect to v on probability space
(Ω0,F 0,P).

dŷt = αtvdt + dBH
t , ŷ0 = 0. (4.11)

As before, we know that p̂t = E[v|F ŷ
t ] satisfies the SDE:

dp̂t = ρtγt(dŷ∗t − ρt p̂tdlt), p̂0 = 0, t ∈ [0,T ] (4.12)

where ŷ∗t =
∫ t

0
KH(t, s)dŷs, ρt = d

dlt

∫ t

0
KH(t, s)αsds, and γt = 1

1+
∫ t

0 ρ
2
sdls

.

Since Z is a P-martingale, we can apply Lemma 3.2 again to conclude that

p̃t = E[v|F y
t ] = E[v|F ŷ

t ] = p̂t.

Moreover, since

ŷ∗s =

∫ t

0
KH(t, s)dŷs =

∫ t

0
KH(t, s)dys −

∫ t

0
KH(t, s)βs p̃sds

which can be written as

ŷ∗ = y∗t −
∫ t

0

d
dls

∫ s

0
KH(s, u)βu p̃udls,

then bringing it into SDE (4.12) and replacing p̂ in (4.12) by p̃, we get the dynamic of p̃:

dp̃t = ρtγt(dy∗s − (ρt p̃t +
d

dlt

∫ t

0
KH(t, s)βs p̃sds)dlt), p̃0 = 0, t ∈ [0,T ]. (4.13)

That is, p̃t satisfies the same SDE as pt does in (4.2) on the reference space (Ω0,F 0,Q0).
To finish the argument, let (Ω,F ,Pi,F, vi, yi, BH,i), i = 1, 2 be any twoQ0-weak solutions, and define

p̃i
t , EP

i
[vi|F

yi

t ], t ≥ 0, i = 1, 2. Then, the arguments above show that (vi, BH,i, p̃i), i = 1, 2, are two
solutions to the linear system of SDEs (4.2), under Q0. Thus, if y1 ≡ y2 under Q0, then we must have
(v1, BH,1, p̃1) , (v2, BH,2, P̃2), under Q0, which in turn shows, in light of (4.10), that P1 = P2. This
proves the Q0-pathwise uniqueness of solution to (4.1).

5. Conclusions

In this paper, we establish the existence of both a strong solution and a weak solution on a reference
probability space. Notably, it is worth noting that the weak solution that we have constructed is actually
a Q0-weak solution, and the Q0-pathwise uniqueness holds. However, the uniqueness of the strong
solution has not been proven, and this will be a central focus of future work. Additionally, we aim to
explore the application of these theoretical findings to real-world economic models.

In addition, we would like to remark that that this work is mainly from the theoretical point of view.
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19. L. Decreusefond, A. Üstünel, Stochastic analysis of the fractional Brownian motion, Potential
Anal., 10 (1999), 177–214. http://dx.doi.org/10.1023/A:1008634027843

© 2025 the Author(s), licensee AIMS Press. This
is an open access article distributed under the
terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0)

AIMS Mathematics Volume 10, Issue 9, 22421–22431.

https://dx.doi.org/http://dx.doi.org/10.1080/17442500008834261
https://dx.doi.org/https://doi.org/10.48550/arXiv.2504.21268
https://dx.doi.org/http://dx.doi.org/10.3390/en17236106
https://dx.doi.org/http://dx.doi.org/10.1007/978-3-662-02619-9-6
https://dx.doi.org/http://dx.doi.org/10.2307/3318691
https://dx.doi.org/http://dx.doi.org/10.1023/A:1009923431187
https://dx.doi.org/http://dx.doi.org/10.1017/CBO9780511526503
https://dx.doi.org/http://dx.doi.org/10.1023/A:1008634027843
https://creativecommons.org/licenses/by/4.0

	Introduction
	LCMFF SDE with solution concepts
	Two lemmas
	Main theorem
	Proof of existence
	Proof of uniqueness

	Conclusions

