REAL ESTATE FINANCE AND DEVELOPMENT

Graduate School of Design  Visiting Professor - Glenn R. Mueller 410-977-0546 (cell) 410-544-8597 (home)
Harvard University email: gmueller@gsd.harvard.edu and grmueller@leggmason.com ALWAY S use both
GSD 5204 FALL 2002 Office Hours— Thursday 2:00 — 5:00 p.m., Friday 9:00— 11:00am.

Course Objectives:

This course is intended for GSD and other students interested in real estate. The course focuses on the fundamental skills one
needs to engage in real estate investment, finance and development activities. It is designed for planning and design professionals
who have a solid background in urban issues, problems, and solutions. The course’'s objectives are fivefold:

(1) to help students achieve technical competence in understanding all forms of real estate finance ranging from fully
amortized constant payment loans, to price-level adjusted mortgages, to bullet loans, to participating mortgages.

(2) to give students the technical skills for analyzing the cash flows and economic returns of real estate development
and investment: including office, industrial, retail, multifamily, hotel and land development,

(3) to introduce students to the broad range of real estate capital markets with special attention to the recent public
markets, with trends in securitization of real estate finance, including REITsand CMBS.

(4) to give students an understanding of the implications of various tax issues for real estate development and
investment, and

(5) to expose students to as many aspects of real estate issues and decision-making as possible.

The course combines lectures with case studies. The cases are designed to place students in a number of decision-making
situations commonly faced by real estate professionals.

When you complete the class, you should be able to perform all of the fundamental and many of the more advanced analytical
computations required for real estate mortgage finance and investment analysis. Y ou should also have a working knowledge of
developing the five main investment property types— office, industrial, apartments, retail, hotel and land.

Course Organization

Class Meetings: The class will meet twice aweek Thursday and Friday for lectures and once aweek for discussion groups. There
may be multiple discussion groups, if so, you should select one discussion group and stick with it. Homework assignments will be
discussed and turned in at the discussion group class meetings. We have two TAs who will be helping with the discussion
groups. The purpose of the discussion groups is to help you solve problems, understand calculator and computer solutions, and
answer questions about real estate terminology and practice.

Instruction Tracks
The class is organized with four concurrent tracks. The first part of the course emphasizes basic financial analysis skills. The
balance of the course uses case studies that cover several tracks in each session.

1. Basic analytic skills — Single Period Analysis/ Ratios and Multi period analysis/ Dsicounted Cash Flow Analysis or 6 functions
of adollar (PV, FV, PMT), IRRs. These are applied to mortgage analysis, valuation, investment analysis, Justified Investment
Price (JIP), return measures

2. Property types: office, industrial, retail, multifamily, hotel;(income-producing) versus land and housing (for-sale).
3. Investment Process— Equity and Mortgage financing (private), Securitization, and the capital markets.

Development Process - site selection, due diligence, design, financing, |easing/marketing, construction, operations, sale
Existing versus new development — you make money in real estate by adding value through many different means (zoning,
entitlements, leasing, financing, ownership, tax.)

4. |ssues— Factorsthat impact real estate value (location, market, financing, government, infrastructure, ownership structure)
Investment value
Urban growth, development, and redevel opment - Impact on the city’ s short-term and long-term health
Impact on society
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Required Texts:

1. Real Estate Finance and Investments, W. Brueggeman and J. Fisher, Richard D. Irwin, 10th Edition, 1997.

2. Case packet (available at the Science Building Copy Center)

3. Article packet (available at the Science Building Copy Center)

4. Calculator: All students are expected to own and know how to use a calculator with financial function keys. Hewlett-
Packard calculators (the HP12C is a Real Estate Standard) will be the only ones used for in-class keystroke illustration.
Y ou are on your own if you have another type of calculator.

Class Handouts: Several cases and many teaching notes will be handed out in class. You will be automatically billed for

these materials on your term hill.

Recommended:

1. Professional Real Estate Development: The ULI Guide to the Business, Richard B. Peiser with Dean Schwanke, The
Urban Land Institute, Washington, D.C. 1992. This book is especially useful for understanding the nuts and bolts of
developing and operating the five main property types. apartments, retail, office, industrial, and land.

2. Dictionary of Real Estate Terms by Jack P. Friedman, Jack C. Harris, and J. Bruce Lindeman, Fifth Edition, Barron's
Educational Series, Inc. Hauppauge, NY, 2000. Thisis useful especially for international students and others who are brand
new to real estate terminology. (Recommend you order through Amazon or other on-line book store.)

3. Computer: There will be several computer spreadsheet assignments using EXCEL. If you prefer to use LOTUS or
another spreadsheet program, that is okay, but EXCEL isrecommended if you expect to need assistance.

SomeTips:

This is a ‘terms and skills course. You learn a new vocabulary and a variety of technical skills that are necessary for
understanding how investors — both private and public sector — evaluate all investments of which real estate represents one asset
class. (The other asset classes are bonds and stocks). While an introductory finance class would be hel pful for understanding the
techniques, | assume that most students have not had such a class. We therefore begin with fundamental concepts of Discounted
Cash Flow (DCF) analysis known as6 Functions of a dollar, which include present and future val ue.

Under standing real estate requires mastering a new terminology. While the concepts are not difficult, you will be introduced to
many new terms. Simply learning who the players are, what they do, and what types of debt or equity instruments they deal with is
a major part of the course. While we focus on U.S. players and debt and equity institutions (like banks, insurance companies,
pension funds, REITs, and government agencies like Fannie Mae and Freddie Mac), they are applicable to aimost all countries.
While the legal structures differ, the United States, Western Europe, and Japan have all developed similar mechanisms for owning
and financing real estate. The techniques you learn in this course should be applicable wherever you plan to work. Indeed, the
course of progress in the United States, especially with securitization and growth of publicly-traded entitieslike REITs for owning
real estate, isbeing followed in emerging market countries.

Some Basic Concepts

F or-Sale versus I ncome Property

There are two main classes of property-type. For-sale property which includes houses, condominiums, and land, and Income-
property which includes apartments, industrial, office, retail, and hotels. The distinction is fundamental to real estate finance
because the analytical approach is different, and the methods of financing are different. The market value of for-sale property is
determined primarily from comparable sales of similar properties. The market value of income property is determined by capitaizing
the income stream (dividing the Net Operating Income by the capitaization rate V=I/R). This course deals primarily with income
property analysis. We will cover techniques to analyze for-sale property in the latter part of the course beginning with the topic
“land development”.

Debt versus Equity

When you purchase a property, you pay for it usually with a combination of debt and equity. Debt includes long term and short
term mortgages which may have multiple positions or liensif you have more than one mortgage. Equity refersto the cash you put
into the purchase, often referred to as the down payment. In larger transactions the equity may be put up by a group of investors
or form ajoint venture or limited partnership to own the real estate. To understand real estate, you must understand both debt and
equity. The course begins with debt — mortgage computations and the effective cost of borrowing from the borrower’s and the
lender’s perspectives. The ‘meat’ of the course is determining the ultimate value to the owner (the equity investor). We measure
the value using Discounted Cash Flow (DCF) techniques— primarily Net Present Value (NPV) and Internal Rates of Return (IRRs).
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Public versus Private Equities

A revolution in the ownership of real estate has occurred in the United States during the 1990s. For the first time, significant
amounts of property are owned by public companies, primarily Real Estate Investment Trusts (REITS). REITs and other publicly-
traded real estate companies allow many investors to buy shares of stock in a portfolio of properties. This course will introduce
you to REITs, securitized mortgages, and other publicly traded real estate instruments. However, its primary focusisthe analysis of
thereal estateitself — called ‘direct ownership,” usualy in the form of private ownership through limited partnerships.

5 Stages of Analysis
The analytical methodology for income property is organized into five stages of analysis. You should memorize these stages as
they will be frequently referred to in class.

The 5 stages of analysis for income-producing property in real estate are
Stage 1 - Simple Capitalization methods
Stage 2 - Discounted Cash Flows during Operating Period (Investment Analysis for income properties)
Stage 3 - Combined Cash Flows of Development and Operating Periods
Stage 4 - Monthly Cash Flows during Development Period
Stage 5 - Joint Venture and Syndication Analysis

In this course, | emphasize Stages 1,2, and 5. We do not have time to cover Sages 3 and 4, but they are described in detail in
Peiser’ s book, Professional Real Estate Development.

Analysis of for-sale property (land, single-family homes, condominiums) uses a different methodology from that used for income
property. The methodology referred to in-class as “Land Development analysis’ is appropriate for all for-sale property types.

Course Requirementsand Grading

There will be one mid-term and afinal examination or final paper. Both examswill consist of essay and problem-type questions.
There will also be homework problem sets and cases. Attendance—isrequired at all class meetings. Asbusy professionalsthisis
not always possible, however each studentisresponsiblefor everything said in class! Thusthose that are not able to attend class
must find a partner who will give them all the details and notes from class or have that partner audio or video tape the class so that
the student can listen to all class presentations and discussions prior to the next class period. DO NOT CALL ME FOR MISSED
ASSIGNMENTS. Students are expected to keep up with the assignments. . Please have a fellow student in the class deliver and
pick up al assignments and notes for you. | will aso tape the class for you if you give me a recorder ahead of class. Class
Participation will represent 10% of the overall course grade.

Problem sets and cases will be turned in each week and will be graded either full credit or zero credit. If you must miss your
Discussion Group, you should give your homework to another student to turn in for credit. A reasonable attempt at solving the
assigned exercises will yield full credit. You should show all your work. Answers-only will receive no credit. |f you cannot work a
problem, at least give it your best "graduate” try.

| encourage you to find a study/case group. 4-5 peopleistheideal size. You should attempt to work the problems on your own,
but you are welcome to go over them together. However, Xeroxes of study group solutions will not be accepted for homework
credit. Homework must be hand-written original work. Computer solutions are acceptable and are encouraged, but printouts must
also be originals. Answers to the homework assignments will be available for you to check in the Loeb Library. Since you will
have the solutions available, the homework credit is given for your hand-written — or computer spreadsheet — attempt to solve the
problem; not for getting the right answer. The only way to learn this material is by struggling with the problems yourself. You
should plan on 2-5 hour s of problem sets each week plus case preparation.

The mid-term will be worth approximately 125 points; the final approximately 150 points. Students who have questions or complaints
about the grading of exams should return their exams with a list of the questions to be regraded and/or their justifications for
"wrong" answers. Oral complaints will not be accepted. If thereis continued disagreement after | have re-graded the exam, at that
time an appointment should be made to discuss the exam.

The mid-term exam will be given during regular class. The format of the final is subject to change, but will likely be a three-hour
exam on January 13, 2-6 pm (the assigned day of exam week). The mid-term and the final exams are required. No make-upswill be
given. Please mark the midterm date on your calendar and the final as soon asit isannounced. Students are encouraged to do the
Term Project (described below) rather than the exam. It will take more time but you will leam more.
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Class Participation

Class participation is akey 10% element of this course. Studentswill be graded on the guality of their questions and comments, not
the guantity. | have found that students' questions and comments during class add to the learning experience for everyone.

Questions concerning techniques or issues that you do not understand are especially valuable. Usually, if you do not understand
apoint, there are othersin the same boat. Do not be offended if | defer a question you have asked until later in the class or suggest
you see me after class. Sometimes, my plan for the class simply does not allow time for answering your question. | never count
"stupid" questions against a student unlessit is clear that he or she was not listening to the class discussion. In fact, | consider it a
plus that a student is intellectually curious enough to try to clarify his/her understanding of material. The quality of a student's
questionsis frequently the best indicator of superior work.

Because the importance of class, | will need to learn your names as quickly as possible. At the second class, please sit where you
will be comfortable for the remainder of the course. At that time, a seating chart will be passed around.
Usea Name Placar d or Badgein EVERY class

Professor Availability - My jobisto help you learn and | will try to be available as much as possible to facilitate your learning.
My office, home and mobile phone numbers have been provided to you so that you can contact me a any time 7 days per week
between the hours of 8 am. and 10 p.m. (Except Sundays, which will be Noon to 10 p.m.) If you do not get me directly pleaseleave a
phone number and time during the next 24 hours when | can return your call. | will also respond to emails as quickly as possible —
due to my travel please use BOTH email addresses at all times. gmueller@qgsd.harvard.edu AND grmueller@leggmason.com

Final Grades

Students may choose to take the course either pass/fail or for a grade. You must turn in a written request (not email) to take the
course pass/fail within one week after receiving back your mid-term exam grade. |f no written request isreceived, | will assume you
aretaking the course for agrade. The following approximate weights will be used to determine your final grade:

For grade pass/fail
Mid-term exam 30% 40%
Final exam or project 30% 20%
Groups (problems / cases
and other homework assignments) 30% 30%
Class participation 10% 10%
100% 100%

Optional Final Project or Paper in lieu of final exam

Y ou may elect to do afinal project or paper in lieu of the final exam. The paper or project will be due onJanuary 13. If you want to
select this option, you must do so in writing by turning in an outline of your proposal by November 22. The choice of topic or
project isup toyou. You are encouraged to do an analysis of areal estate acquisition or new development project. The project
analysis should include the following sections.

points

L ocation — metro area, city, neighborhood 20
Market Analysis 20
Appraisa Comps 20
Construction Costs (if new or renovated) 20
Numbers— DCF analysis 30
Quality of Presentation 20
Complexity of deal 15

Total 145
Bonusfor joint venture analysis (IRR to equity partner) 15
Bonusfor Sensitivity analysis 15

Bonus 30

Paper — Project analyses are preferred to papers, but if you have aburning desire to use the final project to explore areal estate area
of interest to you, you may do so. The paper should be limited to 30 pages of main text plus exhibits (shorter is better). Topics may
range from Pricing of REITs to Securitization of Mortgages in Croatia. Topics may also combine social and planning issues with
real estate such as the Impact of Sports Stadiums on Urban Revitalization, or an analysis of the evolution and redevelopment of a
neighborhood center such as Davis Square or Newton Corner.
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Appraisal Exercise (duein your discussion group October 21)
(part of assignment grade)

Thisisateam exercise for which you may work in groups selected by you of up to five people. The purposeisfor you to practice
the art of appraising property — determining its market value. The assignment is to estimate the value of five buildings— office,
industrial, houses, mixed use —of your own choosing. They should be the same property type (for example, five industria buildings
or five apartment buildings). They do not need to be next to one another or even in the same neighborhood, but you may appraise
five adjacent buildingsif you prefer.

This appraisal is expected to be crude — arough estimate of value based on your visual inspection of the property and your
comparison of it to similar properties which have recently sold. Y ou will be taught how to find recent transactions in Boston over
the internet as well astax appraisals which are available using the GIS datafor Boston. Y ou do not need to have precise square
footages or actual lease/income information, although if you can find it, that will be aplus.

What you should turniin:

1. A one page summary sheet per property including a photograph, address, approximate square footage, summary
characteristics (condition, features, amenities, renovation, date built, parking, lot size) and your estimate of value. In
addition, you should show how you derived that value.

2. Addyour propertiesto the GIS data base for the class. (Due one week later.) You will learn what datato add and how to
doit, along with your picture of the building. We will use thisdatain class to understand how value changes by location
and property characteristic.
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"An Introduction to the Time Vaue of Money," Teaching Note.

Barrett, G. Vincent and P. Kolbe, "The benefits of tax-deferred exchanges are often illusory,” Real Estate Review, Winter,
1988, pp. 56-66.
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1977.

Cohn, Richard A. and Fischer, Stanley. "Alternative Mortgage Designs." New Mortgage Designs for Stable
Homebuying inan Inflationary Environment. Federal Reserve Bank of Boston, Conference Series#14, 1975.

Gain, Kenneth, "Appraising by Probability Analysis,” The Appraisal Journal, January, 1990, pp. 119-126.

Hassan, Kabir, "Real Estate in the Theory of Finance," The Real Estate Appraiser and Analyst, Spring, 1990, pp. 60-69.
Liang, Y ouguo and Whitaker, William, “ Style Attributes of Equity REITSs,” Real Estate Finance, Summer, 2000, pp. 31-36.
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Chen, Jun and Peiser, Richard, “The Risk and Return Characteristics of REITs— 1993-1997,” Real Estate Finance, Spring
1999, pp. 61-68.

Miles, Mike and Josegph Mahoney, “Is Commercial Real Estate an Inflation Hedge,” Real Estate Finance, Winter, 1997,
pp. 31-45.

Poorvu, William, “Cash Flow, REITs, and the Back of the Envelope,” Real Estate Finance, Winter, 2000, pp. 7-15.

Peiser, Richard B., "Evaluating the Effect of Development Cost Changes’, Real Estate Review, Vol. 15, No. 2, Summe,
1985, pp. 40-42.

Plattner, Robert, "A Critique of Recent Appraisal Practice,” The Appraisal Journal, April, 1990, pp. 180-189.
Valachi, Donald J., "Calculating True Yields on Wraparounds," Real Estate Review, 1976.
Valachi, Donald J., "Three Facesof IRR." Real Estate Review, Fal, 1978.

Villani, Kevin, "The Secondary Mortgage Markets: What They Are, What They Do, and How to Measure Them,"
Secondary Mortgage Markets, 1985, pp. 24-43.

Walker, Patrick, "Establishing Realistic Discount Rates in Unstable markets," The Real Estate Appraiser and Analyst,
Winter, 1989, pp. 37-42.

Martin, Joseph H. and Mark Sussman, “Twelve Rs: An Overview of Capitalization Rate Derivation,” The Appraisal
Journal, April, 1997, pp. 149-155.

Alex Garvin Readings, "Paying the Price", "Improving the Quality of Homing", " Christopher Street"
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Pinkus, Scott M. and Marie A. Chandoha, "The Relative Price Volatility of Mortgage Securities," The Journal of Portfolio
Management, Summer, 1986.

Ross, Stan, "Real Estate Master Limited Partnerships: Why Investors Like Them," Real Estate Review, Spring, 1987.

Riddiough, Timothy J., “Forces Changing Real Estate for at Least aLittle While: Market Structure and Growth. Prospects
of the Conduit-CMBS Market,” Real Esate Finance, Spring, 2000, pp. 52-61.

Sivitanides, Petros S., “Property-Type Diversification in Rea Estate Portfolios: Multi-Period Return Measures vs Single-
Period Return Measures,” Journal of Real Estate Portfolio Management, Vol. 2, No. 2, 1996, pp. 127-140.

Valachi, Donad J., “The-deferred Exchange: Some Planning Considerations,” The Appraisal Journal, January 1979, pp.
76-85.

Eicholtz, Piet; Op't Veld, Hans; Vestbirk, Steven, “ Going International: Liquidity and Pricing in the Largest Public Property
Markets,” Real Estate Finance, Fall, 1999, pp. 74-81.

OMITTED (too expensive) "Anatomy of a Coop Conversion," New York Times, March 27, 1988.

Sullivan, K. "The Mortgage Market," in The Handbook of Mortgage-Backed Securities, edited by F. Fabozzi, Chicago:
Probus Publishing Co., 1988.

Anderson, Gary, J. Barber and C. Chang, A Decision Model for Fixed-Rate Mortgages, Real Estate Finance, Winter, 1994,
V. 10, No. 4. pp. 69-74.

Brueggeman, W. "The Evolving Structure of the Commercial Real Estate Capital Market," Real Estate Finance, Winter,
1995, V. 11, No. 4, pp. 12-17.

Cannon, Susanne and K. Howe, “Reconciling Finance and Real Estate Valuation Models,” Real Estate Finance, Spring,
1995, pp. 48-55.

Giliberto, S. Michael and F. Sidoroff, Real Estate Stock Indexes, Real Estate Finance, Spring, 1995, pp. 56-62.

Guttery, Randall and E. McCarthy, "Real Estate Derivative Assets: CMOs, 10s, POs, and Inverse Floaters," Real Estate
Finance, Winter, 1995, V. 11, No. 4. pp. 18-29.

Gyourko, Joseph and P. Linneman, "Comparing Apartment and Office Investments,” Real Estate Review, Vol. 23, No.2
Summer 1993, pp. 17-24.

Kasper, T. and L. Parker, "Understanding CMO Residuals," Mortgage Banking, Jan. 1987.

Mueller, G., K. Pauley, W. Morrill, A Primer for Private and Public Equity Choicesin a Rea Estate Portfolio Management
Context, Real Estate Finance, V. 12, No. 1, Spring, 1995, pp. 12-21.

Talmage, Paul, What's the IRR for an REO?" The Appraisal Journal, April 1995, pp. 202-203.
Tomlinson, R. and D.S. Carrol, "The Awakening of the Commercial Secondary market," Mortgage Banking, Nov. 1989.

Zani, William M., "A Current Value Measure for Corporate Real Estate,” Real Estate Review, Vol. 23, No. 2, Summer 1993,
pp. 44-49.

Class notes: Robert Harvey, “Comprehensive Checklist for Analysis of Residential Real Estate,” pp. 15; Income
Capitalization Appraising.

Jeremy Atack and Robert A. Margo, “Location, Location, Location! The Price Gradient for Vacant Urban land: New Y ork,
1835-1990,” Journal of Real Estate Finance and Economics, Val. 16, No.2, 1998, pp. 151-172.



