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I.	Introduction



Stochastic	Process



Brownian	Motion

• Historical	connection	with	physical	process	“Brownian	

Movement‘‘

• Often	used	in	pure	and	applied	mathematics,	physics,	biology

• Important	role	in	finance	modeling	and	simulating	path

• continuous-time	stochastic	process,	called	Wiener	Process

• Louis	Bachelier	modeled	price	changes	in	early	1900





Related	Process



Related	Process

• Geometric	Brownian	motion

A	stochastic	process,	which	is	used	to	model		processes	

that	can	never	take	on	negative	values,	

such	as	the	values	of	stocks.



II.	Geometric	Brownian	Motion



Geometric	Brownian	Motion













Multiple	Dimensions





Simulating	multiple	Dimensions	GBM



III.	Application	in	Financial	
Modeling



Geometric	Brownian	Motion	in	Finance

• model	stock	prices,	for	example	in	the	Black-Scholes	Model
• most	widely	used
• Question:	How	realistic	is	GBM	regarding	finance	modeling?	



Advantages

• Expected	returns	are	independent	of	the	value	of	the	stock	price

• GBM	process	only	assumes	positive	values

• GBM	process	shows	the	same	kind	of	‘roughness‘	in	paths

• Calculations	with	GBM	are	relatively	easy



Disadvantages



Extensions



Application	in	Finance	- stock	price



Stock	Price	at	Start	of
Period

Random	Sample	for	Z

20.000 0.52 0.236
20.236 1.44 0.611
20.847 - 0.86 - 0.329
20.518 1.46 0.628
21.146 - 0.69 -0.262
20.883 - 0.74 - 0.280
20.603 0.21 0.115
20.719 - 1.10 - 0.427
20.292 0.73 0.325
20.617 1.16 0.507
21.124 2.56 1.111





Application	in	Finance	- Path-Dependent	Options







Specific	Settings



Financial	Models	using	GBM

• Simply	GBM	not	100%	realistic

• GBM	essential	in	many	models	simulating	stock	prices

• Many	other	models	more	fitting,	but	using	GBM	principle

I. Black	Scholes	Model
II. Merton	Model
III. Heston	Model
IV. Bates	Model



Black-Scholes-Model



Merton	Model



Heston	Model

Bates	Model

• Bates	1996
• Combination	of	both
• Stochastic	volatility	and	jumps



IV.	Summary



Summary
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Thank	you	for	your	attention!


