[é.{ / H__l.}j Sardar Patel University
M.Sc. (Sem-III), PSO3EMTH12, Financial Mathematics-I

Monday, 24" October, 2016; 02.00 p.m. to 05.00 p.m. :
Maximum Marks: 70

No of printed pages: 4

)

~ Note: (i) The required table of normal distribution is attached with this question paper;
" {(ii) Calculator is allowed.

Q.1 Aunswer the following, (8]
1. Which one from the following is the largest exchange in which futures contracts are
traded ?
{A) Chicago Board of Trade (B) New York Stock Exchange
(C) London Stack Exchange (D) Bombay Stock Exchange
2. Which of the following trader always earn risk free profits?
(A} Hedger (B) Speculator  (C) Arbitrageur (D)} none of these -
3. Which of the following is completely risk frec rate ?
(A) LIBID (B) Forward (C) LIBOR (D) Treasury

4. What is the equivalent continuously compounding interest rate for 10 % per annum
with semi annual compounding ?
(A) 9.758 % (B} 9.531 % (C) 4.879 % (D) none of these
5. If X is the random variable giving the mumber of heads obtained in an experiment of
tossing a coin three times, then P(X < v/2) is

(a) 1 (B) ¢ (©) 2 (D} none of these
6. For the random variable, Y , Var(Y') equals
(A) B(Y) — [E(Y)]* (B} [BY)]* — E(Y?)
(C) BE(Y?) + [B(Y)? (D) E(Y?) ~ [B(Y))?
7. The Black Scholes Merton differential equation is
{A) linear with degree 1 (B) linear with degree 2
(C) not linear with degree 1 (D) none of these
8. The delta for European call option is
(A) N(d) (B) N(d)-1  (C) N(dy) (D) N(dy) - 1
Q.2 Attempt any seven: . f14]

a) Explain the role of SEBI in financial market.

(b) Define ET-market. Give one example of it

(c} Explain the difference between buying a call option and selling & put option.

(d) Define n-year zero rate.

(e) Define mean of a continuous random variable,

(f) Give formula of two step binomial model,

(g} Consider a stock whose current price is X25. It is known that at the end of 6 months
it will be either 327 or ¥23. Consider a portfolio of a long position in A stocks and
a short position in one European call option of same stock with striking price ¥21.
Find the value of A that makes the portfolio riskless.

(h) State put call parity for European options.

(i) Let f be a continuous function over R. Then for any o € R, show that

o0

J 1)o@ — a)dt = f(a), where & is Dirac delta function.
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( ) Explain hedger with an example.

(b) Discuss comparisons between (i) Futures and forward contracts; (i) Exchange traded
market and over the counter market.

OR

{b} Consider a call option of a stock with striking price $50, option value $2.50 per stock
and it expires after 3 months. Under what circumstances will the holder of the option
make a profit? Under what circumstances will the option be exercised? Draw a
diagram illustrating how the profit from a leng position in the optlon depends on the
stock price at maturity of the option.

( ) Explain forward interest rate.
{b} Discuss generalized Wiener process.

OR
(b) An investor will receive T1100 after one year for an investment of 1000 now. Calculate
the percentage return per annum with :
(i) simple compounding; (i) semt annual compounding; (iii) continuous compoundmg

( ) State and prove 1td's lemma.
(b} Explain one step binomial model with an example

OR
(b) Find the price of a 6 months European put option with a strike price $42 on a stock

whose current price is $40. Also the stock price either moves up or down by 10% for
each 3 months and the risk free interest rate is 12% per annum with continuously

cormpounding.

(.6

(a) Derive Black Scholes Merton differential equatlon

(b) Find the solution in terms of 7 of the equatlon (%2 % (¢t >0, x> 0) subject to
conditions u{z, 0) = 0,u(0,t) = 1 and u{z,t} = (J as T — 00

OR

(b) Find the value of European put option on a nen-dividend paying stock when the stock
price is $52, the strike price is $55, the risk free interest rate is 10% per annum with
continuously compounding, the volatility is 40% per annum, and the time to maturity
is 3-months?
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This table shows values of

>

Table for N(x) When x <0

N(x) for x 0. The table should be used with interpolation, For exampie,

N{—0.1234) = M(—0.12) = 0.34[N({-0.12} —~ N(-0.12)]
’ = 0.4522 — 0.34 x {04522 — (.4483)
= 0.4509
x .00 .6l 02 03 .04 05 06 07 08 .09
0.0  0.5000 04960 04930 04880 04840 0.4801 04761 Q4721 04681 0.4641
0.l 04602 04562  0.4522 04483 04443 0.4404 04364 04325 04286 0.4247
@2 04207 04168 04(20 04090 04052 04013 03974 03936 03897 0.3839
_03 03820 03783 03745 03707 03669 0.3632 0.3504  0.3557  0.3520  0.3483
04 0.3446 03409 03372 03336 03300 0 3264 03228 03192 03156 0.3121
—0.5  0.3085 03050 03015 02981 0.2946 02912 0.2877 0.2843 02810 02776
~0.6 02743 02709 02676 0.2643 0261 0.2578 0.2546 02514  0.2483  0.2451
=07 02420 0.2389 02358 02327 02296 02266 0.2230 0.2206 02177 02143
—08 02119 0209 0206 02033 02005 0 77 01949 01922 01894 01867
~09 01841 0.1814 01788 01762 G730 01710 03685 0.1660  0.1635  0.1611
~1.0 G587 01562 01539 00515 014w 01469 01445 Q1423 01401 01379
[0 01357 0.1335 0434 04292 01271 G251 01230 G210 01190 00170
~t2 00150 00131 0112 00093 01075 O {056 0.103%8  0.1020 G100} 00985
13 0098 00951 00934 00918 0.0901  €.0885 00869 0.0853 00833 0.082)
~14 00808 0.0793 00778 00764 00749 60735 0.0723 00708 0.0694  0.068}
1S 0.0668  0.0655 00643 0.0630  0.0618  0.0606 00594  0.0582 0.0571 00559
~16  0.0548  0.0537 00526 00516 0.050% 0.0495  0.0485 00475 00405  D.0455
S1F (0446 00436 00427 00418 0.0409 00401 0.0392 00384 00375 0.0367
~LE 00359 00350 00344 (0336 00329 00322 0.0314 00307 00301 0.0294
19 00287 00281 00274 00268  0.0262 00256 00250 00244 00239 00233
220 00228 00222 00217 00212 00207 04202 0.0197 00192 00188 OUIR3
21 00179 00174 00176 00166 00i62 0.0158 0.0i54 00150 0.0t40 0043
~22  0.0179 00136 00132 0.0i29 00125 00122 0.01t9 00116  0.01t3 00010
_23 00107 00104 001027 00099 0.009¢  0.0094 0.0091 00089  0.0087  0.0084
_24 0.0082 0.0080 00078 00075 00073 0.0071 0.0069  0.0068 0.0066  0.0064
95 04062 Q.0060 0,008 00057 00055 0.0034 0.0052 00051  0.0049  0.0048
26 UU047 00045 gonar 00043 00041 Q0040 0 (019 0.0038 0037 0.0036
—27 00035 0003 0303 00032 €003 0.0030 00029 0028 L0027 -0.0026
2.8 00026 0.0025 00024 00023 0.0023 0.0072  0.602¢ 00021 00020 00619
.29 CO019 00018 00018 00017 00016 0.001% 0.0G1s  0.00i5 00014 00014
310 00004 00003 00013 00012 00012 00001 0.0011 00011 00010 0.0010
Ca3 00010 0.0009 00009 GUOGY  0.0008  G.0008 0.0U08  0.0008 00007 (LO0OT
12 00007 0.0007 00006 00006 10006  0.0006 0.0006 00005 00005 00005
3 00005 0.0005 06085 0.0004 0.0004 00004 0.0004 00004  0.0004 0.0003
~34 00003 00003 00003 00003 0.0003  0.0003 0.0003 00001 gl 00002
35 00002 00002 0.0002 00002 0.0002 0.0007  0.0002 00002 0.0002 00002
3.6 00002 00002 L0001 00001 0OOOL  OUKIDH 0.0000  0.0000 0001 00004
-3 0001 00001 00000 0.0001  0.0001  0.0001 00001 0.0001  G.00BE 00004
L3 00000 00001 00001 w.O0COI G.000E 00001 G.0000 00001 00001 COWI
~39  0.0000 00000 0.0000  0.0000  0.0000  0.0000 0.0000  0.0000  0.6000  0.0000
440 00000 00000 0.0000 0.0000 0.0000 {0000 0.0000  0.0000 . (.0000  0.0000
€0
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. Table for N(x) When x > 0

This table shows vatues of ¥{x) for x 2 (1. The table should be used with interpolation. For example,

N{0.6278} == N(1.62) + 0.78[ N (0.63) — N(0.62))
= 0.7324 4 0.78 x (0.7357 — 0.7324)

4

= 0.7350

x .00 01 02 03 04 05 06 07 08 09
0.0 05000 0.5040 0.5080 0.5120. 05160 0.5199 0.5239 05279 0539  0.5359
0.1 05398 05438 05478 05517 05557  0.5596 0.5636  0.5675 0.5714 0.5753
0.2 0.5793  0.5832 0.5871 05910 05948  0.5987 0.6026 06064 06103  0.6141
0.3 06179 "0.6217 062155 06293 06331  0.6368 0.6406 0.6443  0.6480  0.6517
04 0.6554 06591 0.6628 0.6664 06700 0.6736 0.6772  0.6808 0.6844  0.6879
0.5 06915 0.6950 0.6985 07019 07054 07088  0.7123  0.7157 0.7190 07224
0.6 07257 07291 07324 07357 07389 0.7422  0.7454 07486 07517  0.7549
0.7 07580 07611 07642  0.7673 Q7704 07734 07764 07794 07823 0.7852
0.8 07881 07910 "0.7939 07967 07995 0.8023 08050 0.8078  0.8106  0.8133
0.9 08159 08186 08212 0.8238 0.8254 0.8289 0.83[S  0.8340  0K365  0.8389
10 08413 038438 08461  0.8485 0.8508 08531 0.8554 08577 0.8599  0.8621
LI 08643 08665 08686 08708 08729 0.8749 08770 08790 0.8810 0.5830
1.2 08849 03869 08888 0.8907 08925 0.8944 08962 0.8980 08997 0.9|S
L3 09032 09049 09066 09082 0.9099 090115 09131 09147 09162 09177
409192 09207 05222 09236 09250 09265 09279 09292 09306 09319
L5 09332 09345 09357 09370 09382 09394 09406 09418 09429 09441
L6 09452 09463  0.9474 09484 09495 09505 09515 09525 09535  0.9545
L7 09554 09564 09573 09582 09591  0.9599 0.9608 0.9516 09625  0.9633
L8 09641 09649 09656 09664 09671 09678 09686 09693 09699  0.9706
19 09713 09719 0.9726 09732 09738  0.9744 09750 09756 09761 09767
20 09772 09778 09783 09788 09793  0.9798 09803 09808 09812 09817
21 09820 09826 09830 09834 09838 09842 09846 09850 09854 09857
2.2 09861 09864 09868 0.9871 09875 0.9878 0.9881 09884 09887  0.9890
23 09893 09896 0.9898 0.990] 09904  0.9906 09909 09911 09913  0.9916
2409918 09920 0.9922 09925 09927 09929 09931 09932 09934  0.993G
25 09938 09940 09941 09943 09945  0.9946 09948  0.9949 09951  0.9952
26 09953 09955 09956 09957 09959 0.9960 09961 09962  0.9963  0.9964
27 09965 09966 09967 0.9968 0.9969 0.9970 09971 09972 0.973 09974
2809974 09975 0.9976  0.9977  0.9977 0.9978 09979  0.9979 09980  0.9981
29 U998E O99KD (992 09983 09984 O YYRA 0998y 0.9985  0.9986  0.9986
30 09986 0.9987 09987 09988 09988  0.9989 0.9989 09989  0.9990  0.9990
L1 09990 0.9991 09991 (999t 0.9992  0.9997  G.9997  0.9992 09993 0.9993
3209993 09993 0.9994 09994 09994 0.9994  0.9994  0.9995 (9995 0.999%
3308995 09995 0.9995 09996  0.9996  0.9996  0.9996  0.9996 09996 0 9997
3409997 09997 09997  0.9997 09997 09997  0.997  0.9997  0.9997  0.999%
35 09998 09998 09998 09998 09998  0.9998 0.9998  0.9998 09998  0.9998
36 09998 09998 0.9999  0.9999  0.9999 09999 09999 09999  (.9999  (.9999
370999 09999 09999 0.9999  0.9999 09999  0.9999  0.9999 09999  (.9999
3809997 09999 089999 09999 09999 09999 09999 09999 09999  (.9999
3.9 10000 10000 LUKO 10000 10000 10000  E0000 L0000  1.0000  1.0000
40 LOGK LODOO 100G 10000 1.OOO0 10000 L0000  LODOO  LOOGD  £.0000
&t



