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Course layout in 2004 S

Goal: acquire a practical under standing of pricing models
e Historical data — (drift, volatility) — present value of derivative — arbitrage?
e What are the models’ limitations, how sure are we about their assumptions?
e Are you ready to take investment decisions using your own money?

Tailor the difficulty to your level: easy, masters, quants

1. Introduction: modern portfolio, financial risk, historical data and modelling
Stock-/bond market securities and terminal payoff from derivatives
Random nature of market prices and modelling: trees, Black-Scholes, Vasicek
European option payoff dynamics: vanilla, binary and barrier options
Bonds, swaps and derivatives when the interest rates fluctuate
American payoff dynamics

o0k W

Interactive studies in a problem based learning environment
e Analyze real-time data and perform simulations in regular web browser
e Submit 15-20 assignments with daily feed-back and constructive criticism

A. Jaun, NAAEC SEMINAR, SINGAPORE (2004)
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A Network of Participants — simultaneousl y %o

Students from the Swedish Netuniver sity and the Univesity of Adelaide
e Stockholm (21 students), Gdansk (14), Singapore (2), other (5)
e Undergraduates (14), graduates (20), professionals (8)
= merge smaller classes and benefit from the economy of scale

sharing diff erent cultural perspectives and educational backgrounds
e Engineering (19 students), finance (17), business (5)
= open horizons of both the students and the teachers

with teachers from diff erent countries and professions
e Sweden, Poland, Australia, USA
e professors, researchers, professionals
= reduce reply time, broaden the collective expertise

More than 30 learner s freely access an average of 10 open webpages every day

I —— A. Jaun, NAAEC SEMINAR, SINGAPORE (2004)
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Passive and Active Learning — anytime, anywhere

File Edit Yiew Go Communicator Help
ﬁm« Bookmarks Aw Location: fhttp: //ww. Lifelong-learners. com/opt/ _ @4 What's Related ﬂ
Wy "_m—u % T Previous: 421 Binary options Up: 4.2 Exotic stock options Next: 4.3 Methods for . File  Play  Yiew Content Help W
A
[}
=
A . :
b o 4.2.2 Barrier options
Rl
=l
—.—“M—-hz_h O Blide : [ up-and-in - vp-and-out - down-and-in - down— and—out || VRIARKET free - names - mun
OPTIONS Idlore then an option on its owrn, barrers are a feature that can be added to most of the contracts, inclndin
overview, FAG that an “‘in- " option typically expires worthless unless the underlying walue crosses a barrer: it therefo
reqistration price history. Using & Monte-Carlo simulation of possible realizations of the market, this is achieved by
COURSE: learn option can then be caleulated from the average payoff of the realizations that once met the condigon. The
syllahus down—and-in barrer put opton.
video lecture
print (ps, pcf) Stock aption — _ inBarrier* — Put = Waonte—Carlo
vin {var, list)
invited lect Step=274 Time=750 Min=000 Max=0 451 1] 149.9 Kbps
USER: login
profile Volatility = 0.2
assignements Beta 10
refarence .
downloads HGiED = 0.05
FORUM: rules Dilpldtersl = 0.8
world StrikePrice = 10.0
alumni Shapel =6.0
classraom Shapel =4.0
PUBLICATIONS Shape2 =-2.0
projects . MeshlLeft =0.0
LOGOUT MeshLength = 20.0
COURSES MeshPoints = 100
lalkers
= TimeStep = 0.00274
TimeTheta = 0.7
. Tunefuad = 0.333
User Inte | i
1= AWwWTa = ||
UserDouk _ Bz _ N
= walkers | 30
StartiStop _ Step 1 _ Step 10 _ Toggle Display _
YMABKET applet: press Start{Stop to study the payoff dynaics of a down- and - in barrier put option wi Cancel | Set
ie. an in-barrer 10 % below the price of the underlying when the simulation starts. The option price is displs
mnderlying value nsing black / blue colors for put option with / out a barrer and a grey color to rernind the tem & Unsigned Java Applet Wind
¥irtual market experiments: exotic barvier options
1. Move the in-barrer from below to 10% above the initial asset value. Can you see any difference in the option prices? Try to find & reason why an investor may

i % P ED) (w\___

= | 00%
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A student centered approach S,

Passive: read cour se notes, watc h RealVideo recor dings
e re-play arguments, pause... or skip the recordings on the Web
e conventional reading, listening and analyzing preset animations

Active: experiments test the individual under standing
e edit the parameters in a Java-powered document, answer computer quiz questions
e predict and verify the properties and the limitations of a theory
e explore new possibilities and develop a real intuition for the subject

Interactive: discussions that are tailored to the classroom
e discussion forums provide quick answers and share the experience 24h/day
e different opinions trigger new questions that enhance the learning
e Wwe now reward original discussions in the same way as we do for assignments

Learning objects are perceived and used in a diff erent manner by individuals

A. Jaun, NAAEC SEMINAR, SINGAPORE (2004)
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Students submit Assignments with Formulas and Programs o

File Edit View Go Coramunicator Help _
=l
1.4 Random walk (work sheet) _ﬂ
Edit the templates and submit your solution in the textfields below. Be careful: modify only one omm _u__m Edit View Go Communicator Help

time and correct all the JTava compiler errors before you switch to a new assignment!

=

n_l_u...r

Deftermine the diffusion constant for a random—vwalk process with steps of a typical duration ¢ and
caleulate first the RMS displacement {7 ) of the positon after alarge number M = t/t of sfadiss:

Take the second moment of the diffusion equation and integrate by parts to calculate the average [ H..A. ”_Wm:.—ﬁmca sw:w
other using the ergodicity theorem),

Edit the TeX template below and explain with your own words and formulas how you derive the Consider a walk with alarge number M of statistically independent steps §; randormly distributed, so that the statistical average of the

. - ) - ) random variable yields « £ » = 0. The final positonz=%. _ AE £, in average coincides with the initial posiion < 2> =%, _ AEA £>=0.The
Lonzider a walk with a large rumber SME of statistically independent ] o t
steps $'wi_i$ randomly distributed, so that the statistical awerage of rootmean square (RM3) displacement, howesver, is finite
the random wariable yields &$<wxir=08.

The final position $z=“sum_{i=1}"M “xi_i$ in average coincides with the
initial position $<z»=‘sum_{i=1}"M <xi_i1»=0%. The root mean square

<Br=< ﬁ .M m; ﬁ M_ m; . Awmu+ > <= M < £2 umy.n&um

i=1 Huu

Submit TexX where t defines the average time elapsed between consecutive steps, I = t/t is the number of steps taken during a ime interval of
duration t and \,._.Bq is the sp—called mean free path.

Modify the Java code below to insert your own scheme in the JBOME applet and execute it in yow

- - - - - Now, repeat the caleulation with the second morment of the diffusion equation and define the total density N as
forf{int § = 0; j < number0fParticles; j++){
particlePosition[j] += welocity * timeStep +
random. nextGaussian() *
Math. sqrt(2 * diffusCo * timeStep); -
v Af for = (th=

Subrnit __mqm_

Modify the Tag parameters below to to run your scheme in a regime that is physically meaningful:

<param name=Velocity wvalue=0. » The first term vields
<param name=Diffusion walue=0.5>
<param name=TimeStep walue=0.5>
<param name=MeshPoints wvalue=643>
<param name=Particles wvalue=1z
.ﬁ 28, ndz= w;. Zndz=Na, NN
_w _ and the second after two integration by parts gives

I —— A. Jaun, NAAEC SEMINAR, SINGAPORE (2004) I
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Problem Based Learning, Corrections and Support K=

The Students perform and submit all the assignments electr onicall y:
e text, equations (TeX) and programs (Java) are compiled into webpages
e a regular browser displays and test-runs each individual applet
e the technology is rapidly acquired using examples or templates

Feed-back and help from peers to derive the solutions:
e applets provide for an immediate, severe, but automatic and fair correction
e (uestions are discussed informally (with TEX formulas) in the forum
e answers from peers are usually useful and competent; they develop the feeling of
belonging to a virtual classroom, foster human contacts
e limited supervision is provided by the pool of teachers

Automatic corrections... create a new rewarding role for the teacher:
e applets correct the details = the teacher can focus on the larger picture
e select reference solution among students = competition to appear on exclusive list
e teacher’s role is less to judge rather than to inspire, show the way, open horizons

A. Jaun, NAAEC SEMINAR, SINGAPORE (2004)
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orrections (from a pool of teachers)... anywhere e

File Edit Yiew Go Communicator Help
é.Mq Eookrarks ,% Go To: http: /e, Lifelong-learners. comfopt _ @4 What's Related z

Teacher: 4.02 correction File Edit View Go Communicator Help
1 _§ 7 Bookmarks A GoTo: http://www. Lifelong-Llearners. com/opt] | 7 What's Relatsd N

Check Name Subject Points Pass Sl

I mll| mEms

W  ihidchiro Shiomd

g 03/11/02 17:13:08 from Jaun: insert nev corrections above this line ----- »<hi> Teacher: corrections
There is no self evident way to solve this assignement, i e. there are many possible solution:
To explore them you need to see what you can do by buying options whith the stock that you war
protect as an underlying. At least this will give you a hint at what the insurence should cost suslZ2 _ shiomi@mech kth.se all work _ mﬂmon_
Tou could for example consider buylng a put option that enables you to sell your stock if the

goes below 0,950, What kind of put option is most appropriate? If you do this you will also s¢

the price you arrive at below is way to high.

[ 30/10/02 10:08:13 from Hurtig: insert new corrections abowe this line ----—- »<hry Exercises
Check Name Number Corrections Class | Points : Passed
OW_ Wmmmn_ Tunichiro Shiormd 1.00 Reference solution / Jaun sus02 10710 yes
Junichiro Shiord 101 HMicel / Hurtig susQ2 | 10710 yes
Jundchire Shiornd 102 Good, You ve got the point! / Hurtdg sus02  10/10 yes
4.02 Limit the potential losses from a share Junichiro Siomi LG Guod/ Hurtig susd2 ; 10710 b
Junichiro Shiord 201 Ok ! Hurtig susQ2 | 10710 yes
Because of the 3 percent spot rate, in one year, the value of the share will drop down to Jurdchiro Shicomi 202 o got the idea, / Hurtg sus0z ¢ 10710 yes
Jundchire Shiornd 203 none sus02 110
Junichiro Shiord 204 Iduch better now! / Hurtig susQ2 | 10710 yes
81 = Bpexp(-0.03x1) = 0975, Tordchire Shiord 205 Good. / Hurtig sus02 § 10710 ves
where 5 is the share value of today. Junichiro Shiomi 302 Okay / Hurtlg sus02 ¢ 10/10 yes
Tonichiro Shiorod 303 Ok, I think. .. / Hurtg sus02 ;10710 yes
Mow we think of a log-normally distributed probability density fonction with mesn value 3, and 30 percent wolatlity, and define it as Jurdchiro Shicomi 401 Ok, { Hurtig sus02 | 10/10 yes
insurance can be computed as Jurdchiro Shicomi 1 Use options / Hurtig suslz /10
Junichiro Shiornd 403 Mice tables! ! Hurtig susQ2 ¢ 5/10
Tunichiro Shiormd 408 Good { Hurtdg sus02 ¢ 15715 yes
0.93, P F
e = ._\ P(S) 45 x5, yes Jundchire Shiornd 407 none sus02 115
[
Computing this nsing Matlab, we obtain, Projects
Check Name Pages | Title i Dir Points Passed
Sinsusance = 0-36%

u m u c.u\ @ Doe Andre Joan & Lifelong—leormers £ LI options ot 1647 49, November (3rd, 2002

Therefore, in order to obtain an actual profit, the price of the share needs to go up at least more than 36 percent of the current price.

Exercise — | Exercise 4.06 o Put = Monte—Carlo L_ Double—click below: L_
_@mnuo Time=000 Min=000 Mzx=10.000 _m:baw:m =0.1

| &5 9P @ 2|
A. Jaun, NAAEC SEMINAR, SINGAPORE (2004) I
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Facts, Server Statistics and Pedagogical Evaluation K=

Hardware: 1 PC-server sufficient for 20 simultaneous connections & class of up to 100
Software: open source (—www.lifelong-learners.com) can be tailored by the teacher
Portability: works on any browser / system, usually without extra download

H—loo T T T T T T
- average of 11 webpages viewed / person
©
©
M 8ot | PDEO1 course evaluation (29 participants)
c

NumPDEs

8
n 60 1
0
)
o
o SUSSO02
5 40 .
m h
‘m .
5 Insufficient
o 20 i
m SUSSO1 OPTIONS
c

—

0 100 200 300 400 500 600
day number (start Jan 2001)

I —— A. Jaun, NAAEC SEMINAR, SINGAPORE (2004) I
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Conclusions g

Sharing a classroom joining 3 univer sities in 2 continents
e cost: merge small classes to benefit from the economy of scale
e quality: increase the overall availability and expertise of the teachers
e extra: flexibility (in space, time, speed) is an advantage for everyone
e issues: trust building, work procedure, requirements

High level interactivity in a Problem-Based Learning (PBL) setup at a distance
e regular browser used to exchange text, formulas (TeX) and programs (Java)
e automatic feed-back from applets improves the supervision quality & efficiency:
large classes are needed to make (high quality) PBL cost effective!
e evaluation from previous students is good / excellent, despite large dropout rates

Future projects for 2005-2006
e revise the material to better fit the Masters program (collaboration with Adelaide)
e Vvirtual tutor for automatic correction (collaboration with Stanford)
e sell the course directly to professionals (Stockholm stock exchange, banks)

A. Jaun, NAAEC SEMINAR, SINGAPORE (2004)



