Stochastic Differential Equations with
Solutions

Stochastic Differential Equations

We consider the model as the parametric Itd stochastic differential equation :
dX, = u(0,t,X,)dt + o (0,t,X,)dW;, t>0,X0=_ €))

where {W;,7 > 0} is a standard Wiener process, u: ® x [0,7] x R — R, called the drift coefficient, and G :
Ex[0,T] x R — R*, called the diffusion coefficient, are known functions except the unknown parameters
0and 3,0 CR, E CRandE(C}) < oo,

1t6 Lemma

df(t,x) = (af((_;’)") (0, ) Lo, t)a 1, x’))dt+c(ﬁ,t, i) 25 - o)

ox 2 ox
Solution of SDE !
[ SDE I Solution |
| dX; = oX,dt +BX,dW, | X =Xoexp ((a—3B) 1 +BW;). Xo>0. |
dX; = (0X; +B)dt + AW, X = e (Xo+ B (1- 7)) + 1 fje-@aW,.

2
X, = (2% +B(1+2)) di+B(1+2)awW, | X, = (11%;0) Xo+B(1+22) (W, — Wiy +1—10).
[ dX, = oX,dt + BdW, | Xi =e ™ (Xo+B Jye™dWy). |
dX, = Lo(a— )X "%+ ox, "/ %aw, X, = (W,+x‘/°‘) . Xo>0.

| dx, = 2oc2X,dt+0cXtdW, | X = Xoexp(aW,). |
[ dx, = 2(Ino)?X,dt + (Ina)X,dw, [ X, = Xoexp(W;Inar), o> 0. |
| ax, = ——a2X,dt+0L\/l—X2th | X, = sin(oW, +arcsinXo), [Xo| <1 |
H H H

1-1/a

dX; = OLZdet — (x\/l —X2dw, X, = cos(aW, +arccosXp), |Xo| <1

dX, = —X,(2InX, + V)dr — 2X,v/—InX,dW, || X, =exp (— (W, + \/Tx,)z), Xo< 1.
| dx, = La2mx?"\di + ax"aw, | x = —am—1w)"" £ 1% >0. |
[ =0 - rp0 - | %~ R |

X, = 1xdr + x¥aw, X, = (Xl/3 le) :

[ d% = —(a+B?X) (1 = X2)di +B(1 = x2)aW; || x, = TEA= 20 ool H
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