Financial Mathematics
Clicker review session A, Final




(Vf)(z,y) = (22, 5y)
(Vg)(z,y) = (7,3y)
(Vg)(z,y) = AM(Vf(z,y)]=7

(a) (22)(7) = (5y)(3y)

(b) (2z)(7) + (5y)(3y) =0
() (22)(3y) = (5y)(7)

(d) none of the above
0% 0% 0% 0%
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Vn, 0.01 < pn,qn < 0.99

Xn € 2" Byy,

(a)4Z 41

(b)2Z+1

(c)Z+4

(d) none of the above

E[Xn] — 1
Var[X,] — 4

Xn — 7 in dist.
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Vn, 0.01 < pn,qn < 0.99

n h(x) =
Vo Var[X,] — 4
Xn—2Z2+1

E[cos X,] — 7

(3) [ [cos(2z+ DI[(@)] do

(b) [~ [cos@)ih(2e + 1)) deo

(c) | leos((@ = 1)/2)](h(2)] do

(d) none of the above
0% 0% 0% 0%

N 20 > ™
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M e R™¥™, =Mz, [2]4—0 = k € R™¥L,
a. etM =7
b. Mk
c. ketM
d. kt
0% 0% 0% 0%
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M c EgTLXﬂ%

C—1etPC

. CetPo1

d.

tD

none of the above
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(4zydx + 2y dy) A (Bxdxr — 7e*? dy) =

. (—28zye*¥ — 6xy) dx A dy

d.

. (28zye™ — 6xy) dz A dy
. (28zye®™ + 6xy) dxr A dy

none of the above
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d(4xy dx + 2y dy) =

. (4rx+2)dx ANdy
(=4 +2)dx A dy

. (—4x—2)dx Ndy

d.

none of the above

—4dxdx N dy
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d(6ydx + 2e"Y dy) =

(a) (=6 4+ 2ye™)dx A dy

(b) (—6 + 2ze™)dx N dy
(c) (6 + 2ye™¥)dx A dy

(d) none of the above
0% 0% 0% 0%
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f(x,y) = 222 + 5zy
(V)(z,y) =

(a) (4x,5y)

(b) (4z + 5y, 5z)

(¢) (2z,5x)

(d) none of the above
0% 0% 0% 0%

R Vv > ™
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i — \
(a) 4 0 f(x,y) = 22° + 5xy

0 5 (VI)(z,y) = (4 + 5y, 5z)
: : (Hf)(z,y) =

. 4 5

(b) 5 0
4  5/2

(52 o

(d) none of the above e
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f(0,00=2 (V£)(0,0) = (0,0)

CRICE

2nd order Macl.?

(a) 2 — 222 + 2zy

(b) 2 — 22+ zy
() =222 4 2zy

(d) none of the above
0% 0% 0% 0%

R Vv > ™
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f(0,00=2 (V£)(0,0) = (0,0)

CRICE

local max/min at (0,0)7

(a) local max

(b) local min

(C) neither

(d) none of the above
0% 0% 0% 0%
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f(0,00=2 (V£)(0,0) = (0,0)

CRICE I

local max/min at (0,0)7

(a) local max

(b) local min
(C) neither

(d) none of the above
0% 0% 0% 0%
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d(6x dx + 2e* dy) =

(a) (=6 4+ 2ye™)dx A dy

(b) (6 4+ 2xe™)dx A dy

(c) (uye™¥)dx A dy

(d) none of the above
0% 0% 0% 0%

N 9 % v
1 2 3 4 5 6 7 8 9 10 | 11 12 13114 |15 )16 |17 | 18 | 19 | 20
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o 2
- 64:8639/20!:6

V27w J—00
a. e(_4)2

D. e(_4)2/2\/ 27

C. e(_4)2/2/\/ 27

d. e(_4)2/2
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oo 2
&6 4.:1:6 x /de
—7

L (=8)?2/2 —a2/2
a. /_5 e e dx

. 2
43:6 T /Qd:l?

bt [T
- \/271'/—006

(=8)2)2 —a2/2 4.

1 o0
C. ——
\V 2T /—9

S0 A\ 2 .2
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.2
63336 T /Qdac

@)
. /8 632/26_332/2 dx

O
. / 632/26_562/2 dx

>0
. /2 632/26_932/2 dx

.9
. /O 832/26_:82/2 dx
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o0
j; 872/2€_a2/2(k3

CeT/2(p(3))

e /2(d(3))V2r
e7*/2(d(-3))
eT2(d(=3)V2r

o |0 T o
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1 o0 .
\/77/_5 e%e /2 dy
a. e*(d(5))
b. e*(®(5))v2r
c. e(P(=5))

d. e*(d(=5)vV2r

0%
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v

0%

0%
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o0
/ 67/36—35‘2/2 dCC
10

. el/3(d(10))
Cel/3(p(10)V2r
e’/3(d(—10))
Ce/3(d(—=10)V2r

ol 0 T w
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(15!)) - v2m
1.3.5..... 15 - /27
. O

2. 4.6 ... 16 . /271

Oof 5

0%

2

0%

v

0%

>

0%

28




1 00
\/77 _OO:L'

a. 25!
b.1-3-5---.. 25
c. O

d 2-4.6----.. 26
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\/%7 _0; 26 —a2/2 .
a. 25l

b. 1-3-5..... 25

c. O

d. 2.4-6----. 26
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Assume Pr[X = 3] = 0.4 and Pr[X = 8] = 0.6.
Find E[X].

a. (0.4)(0.6)(8 — 3)
b. (0.4)(0.6)(8 — 3)2

c. 1/(0.4)(0.6)(8 — 3)
d| (0.4)(3) + (0.6)(8)

0% 0% 0% 0%
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Assume Pr[X = 2] = 0.1, Pr[X = —-2] = 0.9.
Find E[X].

a. (0.1)(0.9)(2 — (=2))
b. (0.1)(0.9)(2 — (=2))?
- /(0.1)(0.9)(2 - (-2))
d. (0.1)(2) + (0.9)(—2)

O

0% 0% 0% 0%
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Assume Pr[X = 3] = 0.4 and Pr[X = 8] = 0.6.
Find Var[X].

a. (0.4)(0.6)(8 — 3)
b. (0.4)(0.6)(8 — 3)2
. /(0.4)(0.6)(8 - 3)
d. (0.4)(3) 4+ (0.6)(8)

@)
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Assume Pr[X = 2] = 0.1, Pr[X = —-2] = 0.9.
Find Var[X].

a. (0.1)(0.9)(2 — (=2))
b. (0.1)(0.9)(2 — (=2))?
- /(0.1)(0.9)(2 - (-2))
d. (0.1)(2) + (0.9)(—2)

O

0% 0% 0% 0%
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n 150.2,2
) -(02)@) - (08)-3) == Fos=sl

(b) (0.2)(2) — (0.8)(—3)
(c) (0.2)(2) 4 (0.8)(—3)

(d) none of the above

Correct answer:

n[(0.2)(2) + (0.8)(—3).
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n 150.2,2
(a) n(0.2)(0.8)[2 + 3]2 SD |3 By g~ 3|

(b) n,/(0.2)(0.8)[2 + 3]
() /n/(0.2)(0.8)[2 + 3]

(d) none of the above

0% 0% 0% 0%

£
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Zn = (C1+---+Cn)/vn
im E[e3%75] = 77

n—oo

O
a. / e3T dr

— OO

b. /_O:O 309 [6—932/2] dz

c. O

d. none of the above

0% 0% 0% 0%

\/Z/ 3a: 5 [—:1:2/2] dor > r
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Assume X = {

and Y:{

1, on [0,0.3]
2, on (0.3,1]

107, on [0,0.3)
0, on [0.3,1]

Find Corr[X,Y].

1

oln0 T o

. —1

- (0.3)(0.7)
0

Oof 5
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_11019"° 6n 10,0.7]
A X — ' y;
>oUImeE { —2, on (0.7, 1]

2, on [0,0.7)
0, on [0.7, 1]

and Y:{

Find Corr[X,Y].

a. (0.3)(0.7)

b- O 0% 0% 0% 0%
c. 1 > v

d. —1

Oof 5




0100

_J—101 on [0,0.7]
A X — ’ V;
SSUME { —2, on (0.7, .1]
2, on [0,0.7)
Y — ! ?
and {5, on [0.7,.1]

Find Corr[X,Y].

a. (0.3)(0.7)

b- O 0% 0% 0% 0%
c. 1 > v

d. —1

Oof 5




A= E
0
1 2
d.
:O 2:
[3 2
_O 1_
S
C.
_O 3_
L3
_O 2_

.

u

At

S
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u

M =

10 6
- - L - L 6 |
Find (upper triangular) A s.t. AA" = M.
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Find (lower triangular) B s.t. B'B = M.

B = E
'
1 O
d.
_2 2_
o [3 0
_2 1_
2 0
C.
1 3
4|10
_3 2_

.

u

Bt

S

O

-

u

M =

6

10 6]

4_.
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i 1 X1 =841 +t4o, 1 1
AN — s U | 1 1 2 N — O ©6 |
0 u XQZUZQ, 6 4

Find (Iower trlangular) A s.t. var/covar matrix

1 2] of X1,Xo Is M.
a.
_O 2_
- 5
b. 3
_O 1_
2 1
C.
_O 3_ 0% 0% 0% 0%
1
d. 3 E—
_O 2_




Assume Pr[X = 2] = 0.1, Pr[X = —2] = 0.9.
Find the Fourier transform of the dist. of X.

(a)2¢(0-Dit _ 5,(0.9)it

(b) 26_(0‘1)it _ 26—(0.9)’£t

(€)(0.1)e?" + (0.9)e2%

(d)|(0.1)e=2% 4 (0.9)e2%

0% 0% 0% 0%

v
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Assume Pr[X = 4] = 0.3, Pr[X = 3] =0.7.
Find the Fourier transform of the dist. of X.

(b)[(0.3)e=%" 4 (0.7)e— 3

(€)(0.3)e*t 4 (0.7)e3%

(d) 46_(0-3)it 4+ 36—(0.7)it

0% 0% 0% 0%

v

Oof 5
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Assume Pr[X = 7] = 0.6, Pr[X = 5] = 0.4.
Find the Fourier transform of the dist. of X.

(a) (0.6)e’ 4 (0.4)e>*

(b) 7e(0-6)it 4 5(0.4)it

(c) 7e—(0.6)1t + 5e—(0.4)it

(d)|(0.6)e= " 4+ (0.4)e 5

0% 0% 0% 0%

v
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