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CHAPTER 1

General Affine Diffusions

A jump-diffusion process is a Markov process solving the stochastic differential equationd
Y: = p(Ye, 0) dt + o (Yz, 0p) dWs.
A discount-rate function R : D — R is an affine function of the state
R(Y)=po+p1-Y,
for p = (po, p1) € R x RV,
The affine dependence of the drift and diffusion coefficients of Y are determined by coefficients (K, H) defined by:
1% (Y) = K() + K1Y,
for K = (Ko, K1) € RN x RVXN,
and
[0 (Y)o (V)] ij [Hol;; + [Hil;; - Y,
for H = (H(),Hl) € RVXN o RNXNXN
Here
N
[Hl]ij Y= Z [Hl]ijk Y.
k=1

A characteristic y = (K, H, p) captures both the distribution of Y as well as the effects of any discounting.
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CHAPTER 2

Geometric Brownian Motion (GBM)

Suppose that S; evolves according to

a5 _ pdt + odW,.
Sy

In logs:

1
dlog S; = <u - 202> dt + odW;.

After integration on the interval [t, ¢ + h]:

S, 1
ren = log gh = (u - 202) h+ O’\/EEH_;“
t

where €, ~ N (0, 1).
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CHAPTER 3

Vasicek

Suppose that r; evolves according to

dry = Kk (u — 1) dt + ndW;.
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CHAPTER 4

Cox-Ingersoll-Ross (CIR)

Suppose that r; evolves according to
dry = Kk (p — 1) dt + n/redWr.

Feller condition for positivity of the process is ku > %772.




diffusions Documentation, Release 0.1

8 Chapter 4. Cox-Ingersoll-Ross (CIR)



CHAPTER B

Heston

The model is
dp; = (7“ + ()\T - 30,52)) dt + oy dW/,
dart2 =K (u - af) dt + no dWy,
with p, = log St, and Corr [dW],dWZ] = p, or in other words
W7 = pW/ + /1= p2Wy.

Feller condition for positivity of the volatility process is ku > %n2.
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CHAPTER O

Central Tendency (CT)

The model is

1
dpy = (r + ()\ — 2) af) dt + o dW/,

dat2 = Ky (vf - af) dt 4+ nyo dWy,
dth = Ky (/J' - th) dt + nvvtthv7

with p; = log St, and Corr [dW, dWZ7] = p, or in other words W7 = pW[ + /1 — p?W. Alsolet R (Y;) = 7.
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