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This course aims to introduce numerical techniques and simulations in
financing stochastic modeling by financing scientific programming. The
numerical techniques of scientific programming enable the practical
application of mathematical model to real-word problems. In the context of
financing stochastic modeling, simulation is the numerical technique that
enables the decision—makers to analyze otherwise intractable models.
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Tlp e R % (Subject/Topics) %3x
1 122;22;?? I. Programming: Setting up R for calculating
Installing R, Starting R, Working directory, Writing
Scripts, Help, Arithmetic, Variables, Functions,
Vectors, Missing Data, Expressions and assignments,
Logical expressions, Matrices, The workspace
2 100705712 I. Programming: 2, Programming, data structures and
100/09/18 .
functions
100/09/19~ ) . )
3 II Numerical techniques :3.Numerical accuracy and
100/09/25 . . .
program efficiency Machine representation of
numbers, Significant digits, Times Loops versus
vectors, Memory, Caveat
4 132;?3%2 II Numerical techniques :4.Root-finding,
Introduction, Fixed—point iteration, The
Newton—-Raphson method The secant method, The
bisection method
100/10/03~ ) . . . .
5 100/10/09 H. Nume'rlca_l techmques :9.Numerical integration,
Fixed—point iteration, The Newton—Raphson method
The secant method, The bisection method
6 1322322 II Numerical techniques : 6.Optimisation Newton's
method for optimization, The golden—section method
Multivariate optimization, Steepest ascent, Newton's
method in higher dimensions, Optimization in R and
the wider world, A curve fitting example




100710717~
100/10/23

III Probability and statistics: 7. Random Variable
Generation Introduction(uniform simulation, the
inverse transform), General transformation
methods(abnormal generator, discrete distributions,
mixture representations, accept—reject methods)

100/10/24~
100/10/30

[IT Probability and statistics: 8. Parameter
Estimation Point Estimation, The Central Limit
Theorem, Confidence intervals, Monte—Carlo
confidence intervals

100/10/31~
100/11/06

IV simulation: 9. Simulation Simulating iid uniform
samples, Simulating discrete random variables,
Inversion method for continuous rv, Rejection
method for continuous rv, Simulating normals

10

100/11/07~
100/11/13

IV simulation: 10. Monte Carlo Integration
Introduction, Classical Monte Carlo integration,
Importance sampling (an arbitrary change of
reference measure, sampling importance resampling,
selection of the importance function)

11

100/11/14~
100/11/20

IV simulation: 11, Controlling and Accelerating
Convergence Introduction, Monitoring variation,
Asymptotic variance of importance sampling
estimators, Effective sample size and perplexity,
Simultaneous monitoring, Rao—Blackwellization and
decondtioning, Acceleration methods(correlated
simulations, antithetic variables, control variates)

12

100/11/21~
100/11/27

IV simulation: 11. Controlling and Accelerating
Convergence Introduction, Monitoring variation,
Asymptotic variance of importance sampling
estimators, Effective sample size and perplexity,
Simultaneous monitoring, Rao—Blackwellization and
decondtioning, Acceleration methods(correlated
simulations, antithetic variables, control variates)

13

100/11/28~
100/12/04

IV simulation: 12. Monte Carlo Optimization
Introduction, Numerical optimization methods,
Stochastic search(a basic solution, stochastic gradient
methods, simulated annealing), Stochastic
approximation(optimizing Monte Carlo approximations,
missing—data models and demarginalization, the EM
algorithm, Monte Carlo EM)

14

100/12/05~
100/12/11

IV simulation: 13, Metropolis—Hastings Algorithms
Introduction, A peek at Markov chain theory, Basic
Metropolis—Hastings algorithms(a generic Markov
chain Monte Carlo algorithm, the independent
Metropolis—Hastings algorithm)

15

100/12/12~
100/12/18

IV simulation: 15, Monitoring and Adaptation for
MCMC Algorithms Introduction, Monitoring what and
why (convergence to the stationary distribution,
convergence of averages, approximating iid sampling,
the coda package), Monitoring convergence to
stationarity(graphical diagnoses, nonparametric tests
of stationarity, spectral analysis)




16 izg /i; /;: IV simulation: 15, Monitoring and Adaptation for
MCMC Algorithms Introduction, Monitoring what and
why (convergence to the stationary distribution,
convergence of averages, approximating iid sampling,
the coda package), Monitoring convergence to
stationarity(graphical diagnoses, nonparametric tests
of stationarity, spectral analysis)

100/12/26~ . . L )

17 L0L/01/01 IV simulation: 15, Monitoring and Adaptation for
MCMC Monitoring convergence of averages
(graphical diagnoses, within and between variances,
effective sample size, fixed—width batch means),
Adaptive MCMC(cautions about adaptation, the
amcmc package)

101/01/02~ . ) .

18 101/01/08 IV. Programming: Setting up R for calculating
Installing R, Starting R, Working directory, Writing
Scripts, Help, Arithmetic, Variables, Functions,
Vectors, Missing Data, Expressions and assignments,
Logical expressions, Matrices, The workspace
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