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A. COIN-SMICOIN-OR� COmputation INfrastru
ture for Operations Resear
h= intiative to develop an open sour
e software forOperations Resear
h Community� organization into individual proje
ts, ea
h with itsown proje
t manager, management Web site (use Tra
),proje
t wiki, mailing list(s), bug tra
king system� COIN-OR's new sour
e 
ode 
ontrol system is basedon Subversion (= versions 
ontrol system, SVN)� old CVS system will 
ontinue to work for the timebeing, but the CVS repository is now frozen { no newupdates will be available
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Obtaining sour
e 
ode of a COIN-OR proje
t� Unix: install Subversiontypesvn 
o https://proje
ts.
oin-or.org/svn/Pg/trunk Coin-Pgwhere Pg is name of the proje
t
� Windows: install TortoiseSVNfollow instru
tions on the web site
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COIN-SMI� Sto
hasti
 Modelling Interfa
e for COIN-OR� re
ourse programming, 
han
e 
onstrainedprogramming, sto
hasti
 
ontrol anddynami
 programming, robust optimization et
.� 
urrent release: implements a multiperiod s
enariosto
hasti
 programming obje
t "SmiS
nModel" {{ supports SMPS �le reader method,dire
t "genS
enario" method (= method to generatea deterministi
 equivalent),several methods to get solution data by s
enario
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� COIN-SMI is just a C++ interfa
e !!!� by installating it, you obtain huge library offun
tions, solvers, prepared example programsand related sour
e data (SMPS)� laun
hing program (C++):jitka�ladybird:�/
oin-Smi 0.5/Smi/examples$ ./sto
h� the program 
alls instan
es (data �les, solvers) fromthe installed library and "organizes their 
ooperation"� results output: s
reen or prede�ned �le
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Now you will see:� 
ode of the Example program in C++� resulting output you obtain on the s
reen
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Advantages� wide spe
trum of possibilities� open sour
e� free softwareDisadvantages� no do
umentation available� no mathemati
al formulation of examples available� la
k of users { dying dis
ussion

8



B. Test Sets
� data and problem formulation, results� usually several instan
es of the problem! 
omparison� 
omputational results, analyses� sometimes also links to used software tools
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1. SGPF { Portfolio Test ProblemDes
ription:� �nan
ing business a
tivities by borrowing or lendingbonds with di�erent maturities� maximize pro�t { depends on interest rate, pri
e
hanges of bonds, earnings of the underlying business� de
isions: borrowing and lending� sto
hasti
ity (via s
enarios): in the obje
tive fun
tion(dynami
 interest rates over time) and in the RHS;left-hand side of the 
onstraints is deterministi
Format:� three �les in SMPS(SGPF*Y*.COR, SGPF*Y*.TIM, SGPF*Y*.STOCH)
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Used methods:� baryo
entri
 approximation (evaluating s
enario trees),demonstrations for distin
t dimensions (25 { 15625s
enarios)� primal and dual simplex (CPLEX), gradient me-thods, nested de
omposition, 
ombination of nestedBenders de
ompozition and simplex (MSLiP+OSL)Results:� number of iteration steps, result, time,relative EVPI (4%{12%)
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2. WATSON { Pension Fund ManagementTest ProblemsUniversity of CambridgeDes
ription:� maximize expe
ted terminal wealth over 10Ysubje
t to required servi
e on 5 pension funds� sto
hasti
ity: assets (random pri
e movements and
ash returns), liabilities (s
enario-dependent pensionpayments and borrowing 
osts)� s
enario generation: independent (independent runsof the simulator, and then bundling a

ording to theprede�ned tree stru
ture) and 
onditional (the simu-lator is embedded in the tree stru
ture)
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� sets for 16 { 2688 s
enarios availableFormat:� 
ore, time, sto
h �les in SMPSUsed methods:� dire
t solution of deterministi
 equivalent problemby the simplex method (OSL Release, CPLEX),primal-dual interior point method (OB1, CPLEX),nested Bendes de
omposition (MSLip, MSLiP-OSL)Results:� relative EVPI 12% { 63%
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3. Intera
tive Sto
hasti
 Programming CaseStudy in the NEOS GuideDes
ription:� in fa
t Flower girl; running a small natural gas
ompany� minimize 
osts� de
isions: how mu
h gas to pur
hase, sell, store forthe following year� sto
hasti
ity: demand for next years� intera
tive part of the 
ase study
14



AMPL 
ode of the problem:param LastPeriod > 0; # No. of periods in the model #param Pur
hasePri
ef0. .LastPeriodg >= 0;param Demand f0. .LastPeriodg >= 0;param Probability f0. .LastPeriodg >= 0;param StorageCost > 0;# VARIABLES #var Pur
hase f0. .LastPeriodg >= 0;var UseFromStorage f0. .LastPeriodg >= 0;var Storage f-1. .LastPeriodg >= 0;
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# OBJECTIVE FUNCTION #minimize TotalCost:sumft in 0. .LastPeriodg (Pur
hasePri
e[t℄ * Pur
hase[t℄ ++ StorageCost * Storage[t℄);# CONSTRAINTS #subje
t to MeetDemandft in 0. .LastPeriodg: Pur
hase[t℄ ++ UseFromStorage[t℄ >= Demand[t℄;subje
t to StorageBalan
eft in 0. .LastPeriodg: Storage[t℄ == Storage[t-1℄ + Pur
hase[t℄ - Demand[t℄;subje
t to UseLessThanHaveft in 0. .LastPeriodg:UseFromStorage[t℄ <= Storage[t-1℄;subje
t to InitialStorage: Storage[-1℄ = 0;
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4. Test Set for Sto
hasti
 Linear Programmingby Andy Felt� 11 problems have a short des
ription, mathemati
alproblem statement, and notational re
on
iliationto a standard problem format� in addition 21 spe
i�
 test 
ases with data in SMPSformat: airlift, assets, 
argo, 
hemistry, ele
tri
ity,environmental, forest planning et
.� available SMPS �les and des
ription of the problems
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5. Test Problems Compiled by Steve WrightDes
ription:� data and problems resear
hed in "The Empiri
alBehavior of Sampling Methods for Sto
hasti
Programming" (by Linderoth, Shapiro, Wright)! quality of solutions obtained from sample-averageapproxiamtions to 2-stage sto
hasti
 linear programswith re
ourse� 5 problems: Vehi
le assignment, Air
raft allo
ation,Ele
tri
ity planning, Tele
om network design, Cargo
ight s
heduling� from 105 to 1081 s
enarios
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Tools:� Condor, MW, ATRResults:� for problems with similar stru
ture, we needsamples of very di�erent sizes to obtain "suÆ
ientlygood solution"
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6. SIPLIB: Sto
hasti
 Integer Programming TestProblems Maintained by Shabbir Ahmed� 
olle
tion of test problems of sto
hasti
 integerprogramming, data in SMPS format� information on the underlying problem formulationand known solution also in
ludedProblem Sets:DCAP Test Set� 
olle
tion of 12 two-stage sto
hasti
 integerprograms { dynami
 
apa
ity a
quisition and allo
ationunder un
ertainty� 
omplete re
ourse, integer �rst-stage variables, purebinary se
ond-stage variables, dis
rete distributions
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SEMI Test Set� 3 instan
es of a two-stage multi-period sto
hasti
 in-teger problem arising in the planning of semi
ondu
tortool pur
hases (expe
ted value of the unmet demandis minimized subje
t to 
apa
ity and budget 
onstrain)� mixed-integer �rst-stage variables and 
ontinuousse
ond-stage variables.SIZES Test Set� 3 instan
es of a two-stage multi-period sto
hasti
mixed integer program arising in the produ
t substitu-tion appli
ations (problem and data from paper"Sele
tion of an optimal subset of sizes")� mixed-integer variables in both stages
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SSLP Test Set� 12 instan
es of a two-stage sto
hasti
 mixed-integerprograms arising in server lo
ation under un
ertainty(random demand / potential 
lients)� pure binary �rst-stage variables, mixed-binary se
ond-stage variables, and dis
rete distributions
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C. Resear
h Groups
� who with whom and where� very high number on full-text arti
les and presenations
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1. Centre for Finan
ial Resear
hThe Judge Institute of Management,University of Cambridge� Obje
tives: dynami
 portfolio management, �rm-wide risk, FX dynami
s, merges and a
quisitions� People: Mi
hael DempsterElena MedovaCh. JonesG. Thompson
ooperates R. Bates, V. Leehmans�Link: http://mahd-p
.jbs.
am.a
.uk
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2. Centre for Analysis of Risk and OptimisationModeling Appli
ation (CARISMA)Brunel University� Obje
tives: risk optimisation modelling, 
ombinedparadigm of risk and return quanti�
ation� People: Guatam MitraJohn BeasleyParesh DateCorma
 Lu
as� Link: http://
arisma.brunel.a
.uk� Arti
le "Using �RISK to 
al
ulate portfolio perfor-man
e" (�RISK = MS Ex
el risk analysis add-in)
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3. IBM Resear
h in Sto
hasti
 Programming(NOT up-to-date ?)� Obje
tives: software for solving multiperiodsto
hasti
 programs in S-MPS format, library ofextending tools� People: Alan KingShabbir Ahmed� Link: http://www.resear
h.ibm.
om/stopro/
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4. Risk Management and Finan
ial EngineeringLab (RMFE)University of Florida� Obje
tives: risk management in �nan
e, energy,
ontrolling nu
lear risk; military, medi
al, agri
ultureand environmental appli
ations; �nan
ial engineering� People: George CasellaJoseph GloverPanos Pardalos
ooperates T. R. Ro
kafellar� Link: http://www.ise.u
.edu/rm
e
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5. Sto
hasti
 Optimization Resear
h GroupS
hool of Industrial and Systems EngineeringGeorgia Institute of Te
hnology� Obje
tives: theory, algorithms and appli
ationsof sto
hasti
 programming; robust optimization� People: Shabbir AhmedAlexander ShapiroArkadi Nemirovski� Link: http://www2.isye.gate
h.edu/so/� Link to SIPLIB (Sto
hasti
 Integer ProgrammingTest Problem Library)
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6. Modeling, Optimization, Resear
h andEdu
ation Institute (MORE)University of Arizona, Tu
son�Obje
tives: integer and 
ombinatorial programming,sto
hasti
 and dynami
 optimization, game theory andequilibrium models� People: Moshe DrorGuzin BayraskanJita DesaiJe� GoldbergSuvrajeet Sen� Link: http://tu
son.sie.arizona.edu/MORE
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7. Advan
ed Models, Appli
ations and SoftwareSystems for High Performan
e Computing(AURORA)University of Viena! working group in HPC in �nan
e� Obje
tives: large sto
hasti
 �nan
ial managementmodels, pri
ing path-dependent �nan
ial instruments� People: George Ch. P
ugRonald Ho
hreiterDavid WozabalEngelbert Do
kner� Link: http://www.univie.a
.at/sor/aurora6
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8. Sto
hasti
 Programming and its Appli
ationsin �nan
eHelsinki S
hoool of E
onomi
s� Obje
tives: developing te
hniques of SP andapplying them to �nan
ial planning� People: Petri HilliMarkku KallioMatti KiovuTeemu Pennanen� Link: http://hkkk.�/ systems/sp/
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