COMP 510 — Computational Finance
Fall 2002

Tnstructor: Steven Skiena

OfHee: A5 Acadermie Bulding (lilks 257 25)

Phone: 852-2358-6072

Emailr skienaficse ust hlk

OtHee Hours: after class and by appointenent.

Conrse Times L0010 2040 Tuesday-Thureday Place: 1511 Academic Bldg,
Teaching Assistant: Lheng Youyt Emmily youyifost bl

Textbook: The afficial textbook for the course, covering moat (bat not all] of the mabernal s

= 1 Hull, Optiors, Fulwres, apd Ofher [ervafioes, Pearson Internaticnal Education, seventh edition,

A,
Other recommended relerences inelude:

= P, Wilmott, Pau! Wilmett Infroduces Quantifalive Finance, Wiley, second edition, 207, [Iriendly
general cverview)

= B. Teay, Analyss af Finaveidd Time Series, Wiley-Intersoience, second edibion, 2005, 15BN 078
CHTIGA0T40, [tine series analyss)

= A Dorodin and R ERFYamiv, Online Compalation and Compelitice Anelysis, Cambridge University
I.:'rl.'!ﬂﬂ: A5, [SBN 07805216 19462 . (anline '.:l||{|:|ril|'|rn.=:-}

= 5 Bkiena Culbcaloted Bets: Computers, Gumbling, and Mafhemafical Wodeling te Win, Cambridge

University Press, 2000, (fun resd aboot how we buile o program trading system)

Owerview: The financal industry s a tremendoos consumer of advanced computing technologies and
mathematical modeling technigues, and a poimary employer of compuoter science gradoates, In this course,
we will present the principles of computational Anance and fnancial data analysis, focusing on researcch
r.|r|:||::-|l::n'|r: = .'|.|l::-::-riL|‘||11i-:' inferest.

There will ke divided roughly squally inte thres majer topacs:

= [lemvatives — [oancial markets, arkabrage argumenis, options, and other hoancial mstruments, options
pricing, numerical methods,

= Time Semes Analyszs — Bnancial data, linear and nen-hinear time series analysis, clustering and pattern
recognibion.

o Trading / Ineestmend Skhodegies — CAPM. Kelly eritena, online algorithms, order execution, technical

-'I.I1i-:||_'r'!'ii‘.'i.

We miay have cocasional guest lecturers from the Anancial services industry.



* Homeworks: There will b= two programming-oriented homework assignments which are inbended o
be dome individually, The first will comcern implementing algorithms fo price options, The second will
imvalve hinancal data analysis [/ trading strategies, My hope i that these will have relatively modest
requirements bub ke open encagh bo facilitate individual explomations.,

* Research Project / Presentatiom This 2 your opportunity bo study some aspect of computational
bnance in depth. Studentz will be required to do sither o group research project or class presentation.
A list of presentation bopace are given below, Ressarch project topics will be distnibuted a few weesks
it imto the semester, although you are encouraged to devise your own.

Projecta will emphasize progromming/ experimentation, while presentations (Gypacally 20 minotes or
zo] will emphasize speciiic databases [/ softvare and what they do. Each group will be responsible to
creabe a webpage with all presentation slides [ project reporbs, as well as inks to appropriake systems,
resources, and supplemental material,

= Examu There will be a final exam focusing on maternial from the lectures and assigned readings, mostly
the lectures.

- Gr.‘:.riinp.'tl Cirades will be '.:l:i:iil{nl::r] hased an the f-::-"-::-wing I-nrrnul'.:l.: with cut-olfs determined |'.|.-.-' my

-::-pininrl al students an the h-c:-url-::l'.:l.r:,'.
Class Participation = 1074
Hemework [bwo programming assignmenta] = 35%
F rhc:-jl::-:'L||"|:'n'-ﬁr'|1lr|.li-::-11 20 %

Tinal Exam — 353 %

My grade distribution will confinm with standard departmental practices, typacally hall &= and hall Bs
with [hopelully) few students below B-,

Hnles of the Crame:

. A= a visiting professor here ab HKUST, 1T am unfamiliar with local rales, costoms, and practices, Please inform
me of any mistakes | make, as they ane due to ignorance mbher than malice, Correctionz and changes {o courae
policy will be made as appropriate.

2. The WWW page for the course iz hitp: )/ feww oseost edu)” skiena /5107, All cowrse handouts and notes are
available there, along with the labest anpounoements. Flesase check it ond.

A I have tanght a previons version of bhis cowrse as C3E 891 at Stony Brook m Spring 2007, This version wiall be
ammew biat similar, although it is morphing from o ssminar coorss 1o a standard gradwate conrss, Leckbare notes
and audic from my previous sdibion are available onomy Slony Brook webpage at uwan, cs.sungsb.ede, shieno /691,

4. I atrongly value sfudent interaction in class, The clas participation portion of the grading is more designed to
reward inleraction [ activity than attendance

3. We live ninteresting times. 1 enconrage discussion aboat cureent events i the Anancial wocld at the begmning
afl each class.
A. I encourage inkerest from students who have a busines, fnance background, Talk ta me about your parkicular
situation.
. Bemause a primary goal of the course i3 to tesch profesionalism, any academnic dishonesty will e viewed] as
evidenos thal this gonal baz nat been achioved, andd will b groomded for reesiving & grade of P

=1



Preosentation Topics:

Certain groups will give (as their course project ) presentations to provide practical information aboul available
databases, software, and other resources. Each group presentation will last from 20 to maybe 30 minutes | including
questions| and require the construction of 2 webpage with additional reference [ butarial material.

These presentationz will be acheduled appropriately in the course material, and pravide an ewocellent way dor
abudenta bo complete the conraes project prior to the end of the teon.

Predictiom Harkets: Iowa Elactropic Market, Hollyweood Etock Exchange, Trade Sports, 777
—= What securitias do thay trada?™

—— What 1e the roluma and dagraas of Taslity”

== How afficlant are they™

—— What Intarfaces ara avallabla for human and program trading™

—— What data is avallabla Ior research purposasT

Optioms Pricing EBoftwara

== What ara tha most popular opanfoommarcial prograns for pricing opticnsT
== What instruments can they price? How fast/accurata ara thay?

-— How do they do 1t (1.a. what algorithos)T

-— ive axanplas of the ioput and output of thesa programs in acbiom.

Optioms Markots:

—-—- What markets (U5 and intarnaticoal)] allow you to trade opbions?™

—-— What comtracts are avallable, bow what agquitiesfourrencies/commoditiesT
—-— Whera can you obtalp data on current pricast

-- How quickly doas it change?™

Tha R Btatisbice Library:

== What statistical routines of financial iotarest are thora?™

—-— What time sarias analysls routines are tharae™

—— What clustaring. patbtarn recognition, and spectral decompositilon  routinas are thera”
—— What 1= the uvsar ioterfaceT™

—-= fHve soma cxamples of tine sarios computations.

Backtesting and Trading Simulaticms:

-- Can you identify trading contests/competitions to participate io7?

—-- Fipd opanfcommarcial systems for backtasting/sinulating trading stratagias
—— What languages are to spacify tradiog rulasT

—-— dive axamplas of simple trading rulas amd bow thay parform

CREF

-— Dascriba what typa of data is avallabla in tha CRSF databasa.

—-— What software ilotarface in C providae accass to this data?™

—— Hwe axanplas of programs to extract data aod do sonathing inktarcsting
—= How does oma gat local acceossT

RiekMetrics

-— Dascriba what typa of data is avallabla in tha RiskMatrics database
—— Woat im it vmed forT How is it conpubad?

—= What socftware intarface in C providas accasse to thie data?

—-— Hve axanplas of programs to extract data aod do sonathing inktaresting
== How does oma gat local accossY

Rautars 3000 Xtra

—— Damcriba what typa of data is availabla in Reoters databasa.

—= What socftware intarface in C providas accasse to thie data?

—-— Hve axanplas of programs to extract data aod do sonathing inktaresting



l'entative Lecture Scheduler Computational Finance (CORP 510

OPTION THEOEY

9,/2 Course averTliaw
9,/ Markekbs

8,/8 Derivativas
9711 Pricing Futurae

9416 Propertias of Btock Optlons
9/12 Randoo Walk Modals

9,23 Binomial Troas
9/25 Tha Elack Scholas Model

9430 Finite Difference Mathods
10,2 Exotic Opticns

10/7 Ho class (Chung Young Fastiwall
10/9 Catch up / prasantatioons (13

DATE ANALYSIE

13,14 Fipancial Tine Series Data
10715 Linear Tine Sarics koalysis

10,21 Garch Hodels
10/23 Ragrassion hoalysis

10,28 Clustering and Pattern Recognibion
10430 Fractal Rnalyeis

11/4 Spactral Apalyeis
11/6 Catch up / Frasantatioos (23

TRADIRG STRATEGIES

11711 The Gapital Assats Pricing Model
11713 Order Exacuticn and Laverage

11518 Introduction to Onlina Algorithoms
11720 Compsatitiva apalysie for finsanca

11,26 Money managenent and the ¥elly critaria
11727 Tachnical analysis

122 Paire trading and cother stratagias
12/4 Catch-up / prasantations / final thoughts (30



