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L1 cam doan

T6i xin cam doan day la cong trinh nghién cttu ctia riéng t6i. Cac
s6 lieu, két qua néu trong luan an 1a trung thuyc va chua ting duge ai

cong bo trong bat ky cong trinh nao khac.

Nghién citu sinh

Hoang Thi Phuong Thao



LG1 cam on

Trong qué trinh hoc tap nghién cttu dé hoan thanh duge luan an
Tién si nay toi da nhan dugce rat nhiéu sy giup do tir cac thay co gido,
ban be dong nghiép va gia dinh t6i. Nguoi dau tién t6i mudn gii 161 cAm
on chan thanh nhat 1a PGS. TS Tran Hung Thao, nguoi Thay da va
dang huéng dan, dao tao toi nghién citu khoa hoc rat nhiét tinh. Thay
khong chi giup toi ngay cang c6 thém niém say mé nghién cttu khoa hoc,
thay con cho toi rat nhiéu 16i khuyén trong cudc song.

Tiép theo t6i mudn bay té nhiing 16i cAm on t6i cac thanh vien
trong Bo mon Xac suat Thong ké , Khoa Toan Co Tin hoc da thuong
xuyén giap toi, cho téi nhitng 16i khuyén chan thanh trong qua trinh lam
ban luan an nay. Dac biét toi da duge tham gia xé mi na ciia Bo mon
X4c suat Théng ké, qua xé mi na toi da trau doi, md rong thém kién
thiic v cac thay trong bo mon da luon cho toi nhitng 16i nhan xét quy
bau trong qua trinh hoc tap va nghién cttu ctia minh.

Dong thoi, toi xin gti 101 cAm on sau sic dén Ban giam déc Dai
hoc Quobc gia Ha Noi, Ban giam hieéu Truong Dai hoc Khoa hoc tu nhién,
Ban chii nhiém Khoa Toan-Co-Tin hoc, Phong sau dai hoc da tao nhing
diéu kien thuan loi dé toi nghién citu t6t hon va gitp to6i hoan thanh thu
tuc bao vé luan an.

Cudi cting, toi xin gt 10i caAm on dén nhitng ngudi than trong gia
dinh, ho hang, ban be than thiét, nhitng nguoi da luon bén canh dong

vién gitup d6 t6i, dé toéi hoan thanh luan an nay.

Ha noi, 01/2015
NCS: Hoang Thi Phuong Thao.
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Md& dau

Mot qua trinh c¢6 bude nhdy 14 mot qué trinh ngau nhién ma cac
quy dao ctia n6 bi gian doan bdi cac budc nhay.
Ve mat lich st thi dau tién, ngudi ta nghién cttu cac hé dong luc ngau
nhién diéu khién béi chuyén dong Brown ma 15i giai 1a cac qua trinh c6
quy dao lién tuc. Tuy nhién trong cac ting dung thuc té thi nhiéu khi cac
he dong luc ay khong phan anh diang sy thuc nhitng sy kién quan sat
dugce. Thay vao d6 ngudi ta nhan thiy cac qua trinh c¢6 budc nhay dap
tng duge t6t hon su mo ta cac hién tuong d6. Chang han, cic qua trinh
c6 budc nhay dong vai tro hét stc quan trong trong tat ca cac linh vuec
tai chinh. Déng gép cho su phat trién clia cac moé hinh ngdu nhién c6
budc nhay phai ké dén nhitng thanh tuu ctia 1y thuyét Semimartingale
va ca nang lyc tinh toan hién dai ctia cong nghé thong tin.
Qué trinh ¢6 buéc nhay don gidn nhat 14 qua trinh c6 mot budc nhay.
Goi T 1a mot thoi diém ngdu nhién, thong thuong d6 1a mot thoi diém
dimg tng véi mot bo loc (Fz, t > 0) nao do.

Xy = Tyr<py, (1)

qué trinh nay c6 gia tri bang 0 trude khi mot sy kién nao doé xay ra tai
thoi diém T va bang 1 sau d6. N6 ciing moé ta thsi diem phé san cla
mot cong ty trong viéc mo hinh hoéa rui ro tin dung.

Tiép theo 1a cac qua trinh cé gia tri nguyén va cé cd bude nhay chi bang
1, goi 1a qua trinh dém (X;,¢ > 0). D6 1a qua trinh mo ta sd céc bién ¢
x4y ra trong khoang thoi gian tit 0 dén ¢. Qua trinh dém dién hinh 1a qua
trinh Poisson (N;,t > 0), trong d6 N; c6 phan phdi Poisson véi tham s6
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At. Ngudi ta ciing c6 thé mo ta qué trinh dé bang cach cho khoang thoi
gian gitta hai budc nhay 13 bién ngiu nhién doc lap cing phan bd mi
v6i tham s6 .

Sy md rong tiép theo la cac qué trinh Poisson phiic hop (Xy, ¢ > 0), tic
14 cac qua trinh véi gia s6 doc 1ap, ding va c6 ¢ buéc nhay khong phai

1a 1 nita ma 13 cac bién ngau nhién c6 phan bo xac suat u ndo do.
Xt - Z }/}fa (2)

trong do6 (Y1, Ys,...) 1a day céc bién ngdu nhién doc lap cuing phan phdi
i

Mot tng dung dién hinh ctia qua trinh Poisson phtic hop 1a mo ta tong
s6 tien ma cong ty bdo hiém phai tra cho khach hang tai thoi diém ¢,
tai thoi diém ay s6 khach hang doi trd bao hiém l& bién ngau nhién c6
phan bo Poisson.

Bén canh d6 ngudi ta cling chi ¥ dén qud trinh doi trong clia X, tic 1a
qué trinh X; — F[X;]. Néu phan phdi x4 ¢6 ky vong hitu han thi vi X; ¢6
gia s6 doc lap, dimg nén ta c6 E[X,] = tE[X;] va do d6 ta c6 biéu dién

X, = (X, — E[X)]) + tE[X)]. (3)

Qua trinh déi trong (X; — E[X;]) 14 mot martingale nén tong ciia (3) 1a
tong ctia mot martingale va mot dich chuyén tuyén tinh tE[X].
Biéu dién (3) ¢ trén goi ¥ dén mot dinh nghia tong quat vé qua trinh
semimartingale

Xy = Xo+ Vi + M, (4)

trong d6 V = (V;,t > 0) 1a mot qua trinh thich nghi, cadlag va ¢ bién
phan httu han, con M = (M, ¢t > 0) 1a mot martingale dia phuong.
Cling ¢6 nhiing qua trinh khong phai la semimartingale, mot vi du quan
trong d6 1a qua trinh chuyén dong Brown phan thi.

He thic (4) noéi chung khong phéi 14 duy nhat, n6 sé la duy nhat vdi

6



Tai liéu tham khao

[1] Alos E., Mazet O., and Nualart D. (2000), "Stochastic calculus with
respect to fractional Brownian motion with Hurst paramenter less
than %”, Stochastic Processes and Their Applications 86(1), pp. 121-
139.

[2] Berg T. (2010), "From actual to risk-neutral default probabilities:
Merton and Beyond", The Journal of Credit Risk 6(1), pp. 55-86.

[3] Biagini F., Hu Y., @ksendal B., Sulem A. (2002), "A stochastic
maximum principle for processes driven by a fractional Brownian
motion", Stoch. Proc. Appl. 100, pp. 233-254.

[4] Bielecki T., Jeanblan M. and Rutkowski M. (2009), Credit Risk
Modeling, Center for Study of Insurance and Finance, Osaka

University.

[5] Bystrom H. (2007), "Merton for Dummies: A Flexible Way of Mod-
elling Default Risk", Research Paper Series, 112, Quantitative Fi-

nance Research Centre, University of Technology, Sydney.

[6] Carmona P., Coutin L., and Montseny G. (2003), "Stochastic inte-
gration with respect to fractional Brownian motion", Ann. Inst. H.
Poincaré Probab. Statist. 39(1), pp. 27-68.

79



[7] Coutin L. (2007), "An Introduction to Stochastic Calculus with Re-
spect to Fractional Brownian motion", Séminaire de Probabilités

XL, Springer-Verlag Berlin Heidelberg pp. 3-65.

[8] Cont R., Tankov P. (2003), Financial Modelling With Jump Pro-
cesses, Chapman and Hall, CRC Press.

[9] Cyganowski S., Grume L., Kloeden P. E. (2012), "MAPLE for
Jump-Diffusion Stochastic Differential Equations in Finance",
Prepient, Feb. 5.

[10] Decreusefond L. and Ustiinel A. S. (1999), "Stochastic analysis of
the fractional Brownian motion", Potential Anal.,10(2), pp. 177-214.

[11] Duncan T. E., Hu Y., Duncan P. B. (2000), "Stochastic Calculus
for Fractional Brownian Motion", SIAM Control and Optimization
38(2), pp. 582-612.

[12] Feyel D., De la Pradelle A. (1996), "Fractional integrals and Brow-
nian processes", Potential Analysis, 10, pp. 273-288.

[13] Gihman I. 1., Skorohod A.V. (1972), Stochastic Differential Equa-

tions, Springer.

[14] Giesecke K. and Lisa R. G. (2004), "Forecasting Default in Face of
Uncertainty", The Journal of Derivatives, Fall, pp. 11-25.

[15] Ito K. (1951), "Multiple Wiener integral", J. Math. Soc. Japan, 3,
pp- 157-169.

[16] Jacques J., Manca, R. (2007), Semi-Markov Risk Models For Fi-

nance, Insurance and Reliability, Springer.

[17] Kloeden P. E. and Platen E. (1995), Numerical Solution of Stochas-
tic Differential Equations, Springer.

80



[18] Lamberton D., Lapeyre B. (2000), Introduction to Stochastic Cal-
culus Applied to Finance, Chapman & Hall/CRI.

[19] Léon. (1993), "Fubini theorem for anticipating stochastic integrals
in Hilbert space", Appl. Math. Optim. 27(3), pp. 313-327.

[20] Lin S. M., Ansell J., Andreeva G. (2010), "Merton Models or Credit
Scoring: Modelling Default of A Small Business", Working pa-
per, Credit Reseach Centre, Management School Longleftarrow &
Economics, The University of Edinburgh, U.K.

[21] Loeve M. (1963), Probability Theory, D.Van Nostrand Company,
third Edition.

[22] Lyons. T. (1994), "Differential Equations Driven by Rough Signals
(I): An Extension of an Inequality of L.C Young", Mathematical
Research Letters 1, pp. 451-464.

23] Mandelbrot B., van Ness J. (1968), "Fractional Brownian motions,
Fractional Noises and Applications", J. SIAM Review 10(4), pp.
422-437.

[24] Nualart D., Alos E., Mazet O. (2000), "Stochastic Calculus with
respect to Fractional Brownian Motion with Hurst Parameter less
than 1/2", J. Stoc. Proc. Appl.86, 131-139.

[25] Nualart D., Riscanu A. (2002), "Differential equations driven by
fractional Brownian motion", Collectanea Mathematica 53, pp. 55-
81.

[26] Privault N.  (2003), "Notes on Stochastic Finance",
http://www.ntu.edu.sg/home/nprivault /indext.html

[27] Protter P. (1990), Stochastic Integration and Differential Equations,
Berlin-Springer.

81



28] Revuz D. and Yor M. (1999), Continuous martingales and Brownian
motion, Springer, Berlin Heidelberg New York, third edition.

[29] Roger M. (2004), "Merton Robert C. on putting theory into prac-
tice", CFA Magazine, July-August, pp. 34-37.

[30] Tran Hung Thao (2003), "A note on Fractional Brownian Motion",
Vietnam J. Math.31(3), 255-260.

[31] Tran Hung Thao (1991), "Optimal State Estimation of a
Markov from Point Process Observations", Annales Scientifiques de

I’Université Blaise Pascal, Clermont-Ferrand II. Fasc. 9, pp. 1-10.

[32] Tran Hung Thao (2013), "A Practical Approach to Fractional
Stochastic Dynamics", J. Comput., Nonlinear Dyn. 8,pp. 1-5.

[33] Tran Hung Thao (2006), "An approximate approach to fractional
analysis for finance", Nonlinear Analysis 7, pp. 124-132.

[34] Tran Hung Thao (2013), "On some Classes of Fractional Stochastic
Dynamical Systems", Fast-West J. of Math. 15(1), 54-69.

[35] Tran Hung Thao, Christine T. A. (2003),"Evolution des cours
gouvernée par un processus de type ARIMA fractionaire", Studia
Babes-Bolyai, Mathematica 38(2), 107-115.

[36] Tran Hung Thao, Nguyén Tién Ding (2010), "A Note on Optimal
State Estimation for A Fractional Linear System", Int. J. Contemp.
Math. Sciences 5(10), pp. 467-474.

[37] Tran Hung Thao. Tran Trong Nguyén (2003), "Fractal Langevin
Equation", Vietnam Journal of Mathematics 30(1), pp. 89-96.

[38] Tran Hung Thao, Plienpanich T. (2007), "Filtering for Stochastic
Volatility from Point Process Observation", VNU Journal of Science
23, pp. 168-177.

82



[39] Hoang Thi Phuong Théo (2014), "A Note on Jumps-Fractional Pro-
cesses", Fast-West Journal of Math., 16 (1), pp. 14-24.

[40] Hoang Thi Phuong Thao (2013), "Valuing Default Risk for Assets
Value Jumps Processes", Fast-West J. of Mathematics 15(2),pp.
101-106.

[41] Hoang Thi Phuong Théo, Tran Hung Thao (2012), "A Note on A
Model of Merton Type for Valuing Default Risk", Applied Mathe-
matical Sciences 6(89-92), pp. 4457-4461.

[42] Hoang Thi Phuong Thao, Tran Hung Thao (2012), "Estimating
Fractional Stochastic Volatility", The International Journal of Con-
temporary Mathematical Sciences 82(38), pp. 1861 - 1869.

[43] Hoang Thi Phuong Thao, Vuong Quan Hoang (2015), A Merton
Model of Credit Risk with Jumps", Journal of Statistics Applica-
tions & Probability Letters 2(2), pp. 1-7.

[44] Okendal B. (2008), Stochastic Calculus for Fractional Brownian Mo-

tion and Applications, Springer.

[45] Oksendal B. (2003), Stochastic Differential Equations, Sixth edition,
Springer.

[46] Shiryaev A. N. (1999), Essentials of Stochastic Finance Facts, Mod-
els, Theory,World Scientific.

[47] Shiryaev A. N. (1996), Probability, New York-Springer, 2nd edition.

[48] Skorohod A. V. (1975), "On a generalization of the stochastic inte-
gral", Teor. Verojatnost. Primenen. 20(2), pp. 223-238.

[49] Shreve S. R. (2003), Stochastic Calculus for Finance II, Springer.

83



