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UNIVERSITY OF CALIFORNIA, LOS ANGELES 

ANDERSON SCHOOL OF MANAGEMENT 

Mathematics, Statistics & Probability Online Preparatory Course 

Quarter: Summer 2019         (June 17, 2019 – August 23, 2019) 

Lectures: Three hours of lectures each week, for ten weeks. The lectures will be posted on the 

course’s website by 12:00PM (Noon) P.D.T. on Mondays.   

Instructor: TBD

Office Hours: Online Office Hours: 8:00-9:00PM, P.D.T. on Thursdays. This time may change in some 

weeks as the course progresses, to better accommodate the students’ schedules and needs. 

The times of weekly office hours will be posted on the course’s website by Noon on 

Mondays. 

TA:  TBD 

Course Objectives: 

The course is specifically designed to review the math, statistics and probability concepts 

utilized in the MFE Program. Topics covered include: Basics of Calculus, Linear 

Algebra, Numerical methods, Probability, Statistics, Stochastic Calculus, Ordinary and 

Partial Differential Equations, and their applications in quantitative finance. See below 

for a more detailed list of topics covered. 

Administration: 

The class will consist of 3-hour online lectures per week, for ten weeks, and will include 

homework, a midterm exam, and a final exam. In addition to the lectures, students should 

expect to spend approximately three hours per week outside of lectures for class work.  I 

will post PDF files of my lecture notes on the course’s website on Mondays, prior to 

posting the lectures on Tuesdays. You are encouraged to print out the material and read 

before the lectures. All students are required to obtain access to this site, and to check it 

regularly for notes and bulletins.  

Prerequisites: 

It is assumed you will have prior knowledge of linear algebra, calculus, differential 

equations, numerical analysis, statistics and probability, but I will start from the basics, to 

refresh your memory and build on it to cover more advanced material.    

Required Preparation and Materials: 

Required Textbook: 

Instructor’s Notes, which will be provided on the web at no cost to you. 

Optional reference books: 

1. Stochastic Calculus for Finance II: Continuous-Time Models,  S. E. Shreve

2. Mathematics for Economists, 2
nd

 edition,  by C. P. Simon and L. E. Blume

3. Methods of Multivariate Analysis, 2
nd

 edition, by Rencher

mailto:Math.Prep.Course.Instructor@gmail.com
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&sort=relevancerank&search-type=ss&index=books&field-author=Steven%20E.%20Shreve


2 

4. Econometric Analysis, 6
th
 edition, Greene  

5. Introduction to Differential Equations, 2
nd

 edition, by R.  Miller 

6. Introduction to Partial Differential Equations with Applications, by E. C. Zachmanoglou  
and  D. W. Thoe.  

Exams: 

There will be a multiple-choice Midterm exam (30-35 problems) and a comprehensive 

multiple-choice Final exam (40-45 problems). Homework assignments will be given 

regularly but not collected for grading. They will help you to master the material and 

prepare for the exams.  

The online Midterm Exam will open at 8PM P.D.T. on the first Sunday after the fifth 

week of classes, on July 21, 2019, and close at 1:50PM P.D.T. on the following Tuesday, 

on July 23, 2019, giving you a total of 40+ hours to complete the exam. The Midterm 

exam will be based on the material covered in the first five weeks. Once the exam closes, 

there is no possibility to reopen it, so, please take the exam during the designated time 

period. You will be able to interrupt the exam, take breaks, and come back later to 

continue and take the exam. There is no limit on the number of times you may interrupt 

and continue the exam. Before taking a break, you will need to Save your work, but NOT 

Submit.       Submit your work ONLY at the end - when you are done with all problems. 

 

 

The online Final Exam will open at 8PM P.D.T. on the first Sunday after the last week of 

classes, on August 25, 2019,  and close at 1:50PM P.D.T. on the following Tuesday, on 

August 27, 2019, giving you a total of 40+ hours to complete the exam. It will be based 

on all the material covered during the course, but focusing more on the second part. There 

will be no make-up exams and no possibility to reopen the exam once it closes. You will 

be able to interrupt the exam, take breaks, and come back later to continue and take the 

exam. There is no limit on the number of times you may interrupt and continue the exam. 

Before taking a break, you will need to Save your work, but NOT Submit.   Submit your 

work only at the end - when you are done with all problems.  

 

There will be no make-up exams and no possibility to reschedule or reopen the exam 

once it closes.  

 

Grading: 

This is a non-credit/not-for-grade class. Your overall course score is based on the 

Midterm Exam (35% of the grade) and the Final Exam (65% of the grade). If the score on 

the Final Exam is higher than the one on the Midterm Exam, I will substitute the Midterm 

Exam score by the one of the Final Exam.  To successfully pass the course 75% or more 

score is needed. Those who successfully finish the course will receive a Certificate of 

Completion from the UCLA Anderson School of Management.  

 

  

http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_1?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Richard%20Miller
http://www.amazon.com/E.-C.-Zachmanoglou/e/B001HD31EG/ref=ntt_athr_dp_pel_1
http://www.amazon.com/exec/obidos/search-handle-url/ref=ntt_athr_dp_sr_2?%5Fencoding=UTF8&search-type=ss&index=books&field-author=Dale%20W.%20Thoe
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Tentative outline of course material 

 

Section Topics 

 

1 
 

CALCULUS 

Derivatives (various rules of differentiation), Integration (one-and multi-dimensional), Power series, 

Convergence, Taylor Expansion, Mean-Value Theorem, Fundamental Theorems of Calculus, Min-

Max-Theorems, Multivariate calculus – the basics, Optimization methods, Lagrange multipliers, 

Applications in Portfolio Theory. 

 

2 
 

LINEAR ALGEBRA 

Matrix Algebra, Elementary Operations Matrix Decompositions – LU, SOR, QR, Cholesky, Solving 

Linear Systems of Equations,  Eigenvalue, Eigenvector, Positive, Negative, Semi-positive 

definiteness of matrices,  Applications in the Quantitative Finance. 

 

3 
 

NUMERICAL METHODS 

Root finding for non-linear equations, Bisection, Secant methods, Newton-Raphson method, 

Interpolation, Dynamic Programming, Monte Carlo Simulation.  

 

4 

 

ODE/PDE 

I-order ODE (Separable, Homogeneous, Exact, Substitution Method, Bernoulli-type), II-order ODE 

(Linear, Homogeneous, Constant Coefficients),  Types of PDEs Black –Scholes PDE, The Heat 

Equation,  Numerical methods of Solving ODEs and  PDEs – Euler, Runge-Kutta methods and 

finite difference methods.  

 

5 

 

 

PROBABILITY 

Random Variables, Density functions, Distribution functions, Independence, Dependence, 

Conditional Distribution, Multidimensional  Random Vectors,  Probability Transformations of 

Random Variables and Random Vectors, Moments of Random Variables, Laws of Large Numbers,  

Central Limit Theorem.   

 

6 

 

 

STATISTICS 

Common Distributions,  Sampling Distributions and Estimators, Point Estimation, Interval 

Estimation,  Hypothesis Testing, Z-test, t-test, F-test, Standard Errors.  

 

7 

 

 

STATISTICS 

Linear Statistical Methods,  Multivariate Regression, Principal Components Analysis, Factor 

Analysis, Logistic Regression,  Nonparametric Regression.  

 

 

8 

 

 

STATISTICS 

Time Series,  ARMA, ARCH, GARCH-processes,  Colinearity, Cointegration,  Serial Correlation,  

Heteroskedasticity,  Maximum Likelihood Estimation,  Method of Moments, Applications in the 

Quantitative Finance.  

 

9 
 

STOCHASTIC CALCULUS 

Probability Measures, Stopping Times, Random Walks, Martingales,  Gaussian Processes, 

Brownian Motion, Brownian Bridge.   

 

10 
 

STOCHASTIC CALCULUS  
Basic Stochastic Calculus, Ito’s Lemma, Stochastic Differential Equations, Mean-reverting 

processes, Explicit solutions to certain SDEs, Applications in the Quantitative Finance. 

 




