
 

B7421 - Quantitative Corporate Finance 
Summer 2019 

 

Ken Kitkowski 
Managing Director, Wells Fargo Securities 
E-mail:   kgk2112@columbia.edu 
Office Hours:   By appointment 
 

Hans Tallis 
Managing Director, Wells Fargo Securities 
E-mail:   ht2109@columbia.edu 
Office Hours:   By appointment 

 

Communications from professor and teaching assistants about the course will take place through Canvas.  
Students should make sure they regularly check for announcements and messaging notifications. 

 

COURSE DESCRIPTION 
Quantitative Corporate Finance is an advanced elective for students interested in advanced analysis techniques for 
informing financial policy choices.  It is different from and complementary to the Advanced Corporate Finance course. 
 
This course develops risk-aware techniques for corporate finance (CF) decision making.  Students in this course will 
develop a variety of tools to optimize corporate financial policies relative to operating risks and financial constraints, and 
to quantify the tradeoffs between specific financial risks and strategic objectives. 
 
Standard industry practice for CF analysis includes benchmarking and static projection modeling.  “Risk” is sometimes 
examined through downside scenario analysis.  This ignores several important considerations: 

• Likelihood and timing of downturns (of various severities)  
• Interplay between business cycles and market rates (credit yields, commodity prices) 
• Dynamic reallocation of capital – investment, return to investors, external raises:  what happens when the first 

plan fails and how we can forecast management’s reactions 
 
Students will produce fully functional simulation models in Excel, allowing Monte Carlo-based corporate modeling and 
analysis of various risk management strategies.  In addition, students will need to think critically about modeling results 
and how they inform corporate decision-making. 
 
Learning Objectives 
This course will enable students to do the following: 

• Compare multiple approaches for quantifying “risk” in a corporate finance decision-making environment 
• Assess risk by analyzing historical performance, and by simulating future performance of the company and 

relevant markets 
• Select drivers of risk-aware simulations, with consideration for their interactions and interdependencies 
• Optimize decision making by weighing returns vs. risk 
• Build basic Monte Carlo simulation models  
• Build a dynamic and reactive three-statement Monte Carlo model of a company’s future performance, 

incorporating uncertain organic profitability and external influences, and management’s changes to financial 
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policies in response.  Use this model to evaluate capital structure choices and options for hedging away specific 
risks 

• Critically evaluate the output of quantitative simulation models  
• Make judgments about what assumptions to make when building or evaluating a model 

 
While we draw course examples from financial policies for corporations, the course tools are useful for a variety of 
financial management environments, where the decision maker is responsible for maximizing the value of a risky asset.  
Student examples in previous years have referenced portfolio theory, stock market index performance, commodity price 
hedging, and interest rate risk exposures.   
 
Prerequisites:  The entering student should have completed the following coursework: 

• Capital Markets 
• Core Corporate Finance 
• Core Managerial Statistics 
• Core Business Analytics 

 
 
REQUIRED COURSE MATERIALS 
We will distribute lesson notes at the start of each session.  Student preparation focuses on homework assignments, 
done individually outside the classroom. 

In the syllabus, “MSFRM” refers to Mathematics and Statistics for Financial Risk Management, a text which provides 
additional in-depth reading for the cited topics.  Additional texts (by Few, and Ascoli) provide references for data 
visualization and company modeling.  

 

CONNECTION TO THE CORE 
The QCF course leverages and extends several skills the student has acquired as part of the CBS Core curriculum. 
 

Core Course Topic Extensions 
Corporate Finance Risk models beyond CAPM.   

Various risk measures (semideviation; value at risk). 
CAPM considerations. 
Real-world financial policy considerations. 

Managerial Statistics Robust regression techniques.  Outlier management.  
Spurious correlations. 

Business analytics Time series correlations.  Levels vs. re turns.  Cross-
regressor correlations.  Cointegration considerations. 
AR(1) process fitting. 
Monte Carlo simulation.  Moment matching. 

 
 
CLASSROOM NORMS AND EXPECTATIONS 
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Students are expected to adhere to CBS Core Culture in this class by being Present, Prepared, and Participating.  

Present: Your success depends on being on time and present for the entire class every session. Attendance will 
be part of your grade for class participation. 
Prepared: Bring your nameplate and display. Expect the professor to cold call in class. 
Participating: Active participation calls for no electronic devices such as laptops, tablet computers, or 
smartphones during class, except when the professor tells you as part of in-class work. 

 

There are no advance readings required for lessons.  Sharing your expertise when relevant is good participation, as is 
asking questions that help other class members. 

 

COURSE ROADMAP/SCHEDULE 

Lesson Date Title Description Lesson Reading Assignment Due 
1 10 May Admin Welcome to QCF       

2 10 May Modern risk 
measures 

Risk; utility and insurance; common 
risk measures; VaR and ETL 

MSFRM pp 142-
152 

1 - VaR and ETL 
2 - Leverage and 
RAROC 

17-
May 

3 11 May Optimal 
Leverage I 

Theories of optimal debt level; key 
risk-return tradeoffs for corporates        

4 11 May Monte Carlo 
Simulation 1 

Calibrating and simulating AR(1) 
processes; seasonality and tuning MSFRM ch 11 3 - AR(1) time 

series simulation 
17-

May 

5 17 May HW review HW-1, HW-2, HW-3       

6 17 May Optimal 
Leverage II 

Rating agency and market constraints; 
capital allocation decision making   4 - Simulating 

EBITDA volatility 
31-

May 

7 31 May HW review HW-4       

8 31 May Monte Carlo 
Simulation 2 

Simulating multiple processes:  
multiple approaches 

MSFRM pp 165-
166 

5 - Correlated 
scenario 
generation 

14-
Jun 

9 14 Jun HW review HW-5       

10 14 Jun Hedging 

Costs and benefits of hedging. Value 
of risk reduction.  Interest rate swaps.  
Commodity hedging:  underlier 
choice; hedging goal 

  6 - Hedging 22-
Jun 

11 15 Jun WACC Enterprise cost of capital; CAPM 
theory and limitations       

12 15 Jun Robust 
Regression 

Statistics refresher; spurious 
correlation; outlier management; 
multifactor models 

MSFRM ch 10 7 - Valuation 
Drivers 

22-
Jun 

 
 
METHOD OF EVALUATION 
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We expect students to finish the course comfortable in applying the learned techniques to new situations.  This will 
require significant work outside the classroom, as we believe much of the material is best learned through individual 
practice. 
 
Numerical grades are calculated as follows: 
 

Participation 10% 
Homework Assignments 90% 

 
Participation is based on active listening and thoughtful contributions to class discussion.   
 
Assignments require detailed Excel modeling, though for many assignments we ask for a Powerpoint presentation of the 
model’s findings and conclusions to be delivered, rather than the Excel file itself.  The student will need to describe the 
model in detail sufficient to establish credibility with the reader, and prepare appropriate visualizations of the model’s 
results.  Brief essay questions on some assignments ask for thoughtful commentary on recommendations for the 
hypothetical client’s management team. 
 
Ending grades will be assigned on a curve. 

 

ASSIGNMENTS 
Be clear about your expectations regarding deliverables: their dues dates, format, etc. Designate the type for each 
assignment (A - group, B1/B2 - group/individual, or C - individual). 
 
All assignments are to be completed per “B2” guidelines below.  However note that in the past, when “discussion of 
concepts” is required, we have found more successful learning outcomes when students ask the professors for 
clarification, rather than their classmates. 
 
All of your assignment submissions are subject to the CBS Honor Code. Violations of the CBS Honor Code may lead to 
failing the assignment, failing the course, suspension, and/or dismissal.  In order to avoid ambiguity that may lead to 
unintentional violations of the Honor Code, assignment description types have been standardized and specified below.  

Type Designation Grade Preparation of 
submission 

Discussion of Submission* Discussion of 
Concepts** 

A Group Work Same grade for 
all group 
members 

By the group Permitted to discuss (within 
group) 

Permitted 

B1 Individual w/ Discussions 
of  Concepts and 

Submission 

Individual grade Individual 
preparation 

 

Permitted to discuss;  sharing 
solutions or submission files is not 

allowed 

Permitted 

B2 Individual w/  Discussions 
of  Concepts Only 

Individual grade Individual 
preparation 

Not permitted to share/discuss 
solutions or submission  

Permitted 
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Type Designation Grade Preparation of 
submission 

Discussion of Submission* Discussion of 
Concepts** 

C Individual Individual grade Individual 
preparation 

Not permitted to share/discuss 
solutions or submission 

Not 
permitted*** 

 The designated group can be either an assigned study group or a self-selected one. 

* Submission means any work and/or output pertaining to the specific assignment. If an assignment submission contains a calculation or decision related 
to a specific set of data and setting, discussing the details how to make this calculation or decision with regard the data/setting is to discuss the 
submission. Providing another student with a draft of the calculation or decision is sharing the submission.   
** Concepts mean any ideas, examples, readings, or other related materials from the class/course.  Conceptual discussion should not be based on a 
specific set of data or setting related to a calculation or decision required in the assignment, but could be based on other related examples, preferably 
those from class/course materials.  
*** As no conceptual discussion is permitted, Type C is akin to a take-home exam. 

 
 
ATTENDANCE POLICY 
Students are required to attend each class. Students should reach out to the instructor or TA regarding excused 
absences (for religious observances; personal, medical, and family emergencies; military service; court appearances such 
as jury duty). Unexcused absences will affect your course grade. 
 
This course may use PollEverywhere as a tool to increase in-class student engagement. PollEverywhere may also be used 
to confirm student attendance and participation records. Students who have concerns regarding whether their 
responses have been recorded should contact the instructor. 
 
Finally, if a student is not present in the classroom at the time of a poll (due to absences or any other reasons), the poll 
should not be answered. Responding to a poll when not present in the classroom is a violation of the Honor Code.  
 
 
INCLUSION, ACCOMMODATIONS, AND SUPPORT FOR STUDENTS  
At Columbia Business School, we believe that diversity strengthens any community or business model and brings it 
greater success. Columbia Business School is committed to providing all students with the equal opportunity to thrive in 
the classroom by providing a learning, living, and working environment free from discrimination, harassment, and bias 
on the basis of gender, sexual orientation, race, ethnicity, socioeconomic status, or ability.  

Columbia Business School will make reasonable accommodations for persons with documented disabilities.  Students 
are encouraged to contact the Columbia University’s Office of Disability Services for information about registration. 
Students seeking accommodation in the classroom may obtain information on the services offered by Columbia 
University’s Office of Disability Services online at www.health.columbia.edu/docs/services/ods/index.html or by 
contacting (212) 854-2388. 

Columbia Business School is committed to maintaining a safe environment for students, staff and faculty.  Because of 
this commitment and because of federal and state regulations, we must advise you that if you tell any of your 
instructors about sexual harassment or gender-based misconduct involving a member of the campus community, your 
instructor is required to report this information to a Title IX Coordinator.  They will treat this information as private, but 
will need to follow up with you and possibly look into the matter.  Counseling and Psychological Services, the Office of 
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the University Chaplain, and the Ombuds Office for Gender-Based Misconduct are confidential resources available for 
students, staff and faculty. “Gender-based misconduct” includes sexual assault, stalking, sexual harassment, dating 
violence, domestic violence, sexual exploitation, and gender-based harassment.  For more information, see 
http://sexualrespect.columbia.edu/gender-based-misconduct-policy-students. 
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