
 

Exercise Sheet 7
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Exercise 1

Set It 41 1dwt x fan 61 7 Ftaldwok

Let tis Since Walt is a martingale we have
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Equation 127 follows directly from Sheet 1 Exercise 2



Exercise 2

dft lx x at dBt
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Exercise 3

I dnt dnt let d f Ftw duh f x at dBt dux

2 dIMIt fax At dBt duty dt

If If 441 x at Q dut x
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4 Combine 2 and 3
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By integration we get
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Exercise4

I dat d f xutidx fxdwtldx7 fxcx aawi.la dBt

At dBt

2

dat d f x Ftex duh at

df x dwt
DIGIT

da da at 12.2 dat

At dat dat at Aidt
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f x at dwtCdx1 2fex at7
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First two terms are o because

f dat x at WeCdx dat o f ex at Ut dx 0

Last two terms are of bounded variation
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Exercise5

1 Ft lx Eg exp cat xs taxi

day I exp cat x 12 tts 11 112

2 The covariance matrix is At Att Id

From 151 we get at Stl t dBs
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Exercise 6 See Proposition 9 of 33

dim 2
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2 Follows from def

3 dat d f Xue x f x xox at we dx dBt

fix at We dx dBt GONE dBt

at is a martingale
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Exercise 7
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martingale

Using the fact des't estds't t z est dis't and by convexity of 11.112

and atB L d Wtaintly
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is a supermartingale



Exercise8

We know that Mt is a martingale and Moo LimMt exists as and

has law 4 2
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Exercise 9
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Exercise 10

Note that autod xuldx 0
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Exercise 11

The systemof equations is

dat Art beceldwt t AitIbtCt glbtCt dt co o

dbt Ailbe Ct dt bo o

Let's understand why
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dat f x at Ft x uldxl dwt
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Exercise 12

It follows by def of A



Exercise 13
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Since lymy At 0 D Emf f 41 1Mtldx Y Wt

M is a Dirac probability measure with an atom at Wr

From Exercise 1 we know that fax utca is a martingale

By OST
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Exercise 14
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Take firm both sides we want to show
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Take Unix as in the sheet
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