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Numerical solution of a non-arbitrage liquidity model based on
uncertain volatility

NIU Cheng-hu, ZHOU Sheng-wu
(College of Sciences, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: The option pricing model in illiquidity markets was expanded to general
situations by introducing two kinds of uncertain volatility models. As it is difficulty to get
analytical solutions for the model in complicated cases, a numerical solution was discussed
by establishing corresponding differential equations; and the stability and consistency
of the sdution were proved. Finally, the influence of some parameters to the solution
was provided in numerical examples. The results show that the algorithm reduced the
restriction on step-length requirements, and satisfactory approximation can be found with
less computation.
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It follows from (H3) and (H5) for g, that, for all n > N, and p > 1, dP x dt — a.e.,
sgn(y)g™ " (s,y, 2) = sgn () (gnsp(w, Yy + y7's 2 + 2¢) = gnlw, Ly + 4’ 2 + 217))
+5en(y)(gn (W, L,y + 4" 2 + 27) = gn(w, b, 41, 2+ 2¢'))
+8en(y)(9n (@, L, y7' 2 + 27) = gn(w, 1,91 24'))
< plyl + Ayzol2|* + €

holds true for each (y, z) € R x R?. Next, we can follow exactly as the proof procedure in pages
2028 — 2030 of [4] to obtain that there exist a process y. which belongs to the class (D) and the
space S? for all € (0,1), and a process z. which belongs to M? for all 8 € (0,1) such that

lim E| sup |y — yt|5 =0, (10)
n—00 te[0,T)
T B/2]
lim E J |27 — 2| Adt =0. (11)
n—oo 0

Finally, in view of the (i) in Proposition 3 and assumptions (H2), (H4) and (H5) of the
generator g, we pass to the limit in ucp for BSDEs with parameters (£, T, g,,), thanks to (10)
and (11), to see that (y.,z.) solves the BSDE with parameters (§,T, g), y. is of the class (D),
and (y.,z.) belongs to S” x M? for all 0 < 3 < 1. This completes the proof of Theorem 1.
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