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SIMULATION MODEL FOR INVESTMENT PROJECT ANALYSIS
OF INCOME PRODUCING REAL ESTATE

Presented by

Professor James A. Graaskamp
University of Wisconsin, School of Business

INTRODUCT{ON

A. Origins

There is an interdependency of real estate marketing objectives, real
estate financial planning, and physical features of broject design which is
seldom thoroughly tested in adequate detail for any rental project. Mar-
ket, finance, and design considerations are generally not integrated in the
conceptual stage of any project; instead each is isolated to advance the
viewpoint of a specialist in one or another of these areas. The architect
uses market research to justify a preconceived design, the finance man
uses the architect to generate as much leverage from a revenue forecast as
possible, or the market researcher begins his study with a preconception
of an architectural style or a financial package. The appraiser is then
asked to serve as economic interpreter of value making decisions already
reached by the architect, lawyer, consumer analyst, and mortgage banker.

The simulation model described in this report begins with the basic
objective of integrating market data, cost estimates and financial constraints
into a single abstract process for progressively testing project assumptions
as plans become more detailed in order to achieve a better relationship of land,
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improvements, and financing, to profit objectives. The model represents

an accumulation of ideas defined in algebra by the author, given a logic
system for the computer by Mr. Robert Knitter of the University of Wisconsin
Computer Center, and then tested by graduate student problems and field
application. (1) The work was financed jointly by Lambda Alpha, the

honorary fraternity of land economics, and the University of Wisconsin

Bureau of Business Research. At this writing some further refinements are

in process to increase the capacity of output formats, to improve mechanics

of financing working capital deficits as incurred, to improve the precision of
capital gains tax calculations, and to include the option of a ''bonus interest'
finance plan. [t is then anticipated that the program on cards or tape,
together with an operating manual, inpuf forms, and sample projects, will be

made available at modest cost to anyone wishing to use the model. (2)

B. Objectives

Since alternative design solutions to any investment project or alter-
native offering prices and financial plans for existing projects will affect
investment return, it is necessary to trace out the consequences of each
choice. A basic premise of the model is that the criteria of choice will
concern cash flow to the investor over time and the present value of these

expected cash returns discounted at a yield to equity required by the investor.

(1) Graduate students Robert Markwardt and Tom Turk were primarily responsible
for testing input forms, computer routines, and output format.

(2) The program is written in Fortran IV for an IBM 1410 with 40,000
character memory and utilizes 2 of 5 tape drives. Execution time of
a run is 1-5 minutes depending on volume of outputs. While Fortran IV
is compatible with many machine systems, our pilot model requires
overlays which may involve some reprogramming to fit other hardware
systems. A memory capacity of 120,000 characters would eliminate need
for overlays.

James A. Graaskamp
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The discounting process resembles the internal rate of return approach

recently outlined by Professor Paul Wendt in the Appraisal Journal but

with the addition of variable, after-tax period returns. (3) Development

of cash flow for each period is a tedious, extended, and repetitious
operation well suited to the computer. With such a financial review availi-
able to suggest implications of alternative decisions, the designer can
better fit his solutions to the investor calculus while the investor himself
will enjoy a more accurate prospective measure of investment yield. The
output of this cash flow analysis has been molded:

(1) To combine into one model a method of testing alternative designs
for capital budgets, operating levels, and before and after tax
yields over a time sequence.

(2) To utilize the internal rate of return approach for variable
period incomes while providing comparison to traditional and
familiar appraisal methods and language.

(3) To provide input forms which the average informed real estate
investor or appraiser could complete ready for keypunching.

(4) To generalize all formulas including present value calculations
in order to adapt to the user choice of time period, project
descriptions, and levels of detail while still permitting individ-
ualized labeling of descriptive elements of the outputs.

(5) To anticipate possible expansion of the program in certain
elements for special user needs without necessitating complete
reconstruction of the program.

(6) To adapt to relatively small computer installations available
in most metropolitan areas at lending institutions or data
service companies.

(7) To provide outputs which summarize and analyze both the inputs
and the outputs in forms familiar to the real estate investor
and within an 8 1/2 by 11 page to allow insertion within the
familiar standard written report form.

(8) To provide a variety of analytical summaries to serve such users
as architects, mortgage lenders, management strategists, marketing
analysts and appraisers.

(3) Paul F. Wendt, "Ellwood, Inwood, and the Internal Rate of Return'', The
Appraisal Journal, October, 1967, page 561-574.
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C. General Structure of Model

The basic structural concept of the model is to permit the analyst to
define building blocks with which he can create alternative combinations of
cost, operating characteristics, financial packages, and related cash flow
dimensions. The basic building block is a component called a FEATURE, which
can be given any kind of unit description, such as a square foot of area,

a parking stall, a floor type, or even an entire building structure. The
quantity of features used to describe any one project can be either varied

or constant. VARIABLE FEATURES are combined into revenue generating

elements, such as a one bedroom unit, or motel room, or office building floor.
There may be different numbers of RENTAL ELEMENTS in a rental class, ranging
from one element defined as a package of one site/one building to a rental

mix of as many as 9 different types of apartment elements in different quan-
tities in the same building. Rental elements not only have quantity and

cost dimensions but a revenue and expense dimension as well. Aggregate
quantities and cost determinations by the computer determine budget, capital
structure and various measures of design efficiency. Aggregate revenue and
expense calculations by the computer provide a basis for income, expense,

and cash flow analysis as will be illustrated in detail in following sections.
Period cash flow to the investor is then a basis for investment valuation.

A simplified flow chart is given in Chart | to suggest the type of
outputs which can be generated if full details are available. However it
should be emphasized that it is possible to generate valuable information
from the sketchiest data. For example, a simple allocation of an offering
price between building, equipment, and land where annual rent and expense
ratios are known can produce a significant answer, although much additional
marginal analysis of useable area efficiency, rental mix, or accounting

accuracy will not be available for lack of required input. As frequently

James A. Graaskamp
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CHART |

SIMPLIFIED FLOW CHART
OF
WISCONSIN REAL ESTATE INVESTMENT SIMULATION MODEL

INITIAL DATA INPUTS
feature unit cost
quantities of features in each rental class
rent, expense, and occupancy factors
indirect capital costs
capital financing schedule
capital depreciation schedule
time index adjustment factors
real estate and income tax data
appraisal and yield data i

¥
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PHYSICAL IMPROVEMENT DATA PRINTOUTS CASH FLOW DATA PRINTOUTS

Total Quantity and Cost of Component Standard Income and Expense Statement
Features
After Tax Cash Flow Statement
Feature Quantities and Costs of Rental

Element Types Net Worth Summary
Indirect Capital Costs Standard Financial Ratios

Total Capital Finance Plan Current and Cumulative Yield Comparisons

Capital Depreciation Plan
Key Financial Structure Ratios

Key Physical Improvement Ratios

Simple Marginal Analysis Comparisons
of Rental Mix

INCOME APPRAISAL & YIELD PRINTOUTS

r

Summary of Capital Investment, Mortgage and Land Cost Data

Present Value of Income and Reversion Before Recapture or
Financing at 7 Discount Rates Selected By Investor

Present Value of Income and Reversion With Consideration of
Debt Service But Before Taxes at 7 Discount Rates Selected
By Investor

Present Value of Income and Reversion After Allowance For Debt
Service and Income Taxes at 7 Discount Rate Selected by Investor

Land Residual Value For Site Using Each of 3 Approaches to
Property Residual Value at 7 Discount Rates
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James A. Graaskamp

as desired by the analyst, the model will then appraise period cash income
and resale values by means of three different value approaches which can be
classified as traditional, mortgage-equity and after-tax methods. Both

the property residual and land residual values for all three approaches

at seven different discount rates are given to facilitate comparison of

results and decisions on the range of returns to be expected.

The model may be termed hweristic, for it runs through a single set
of inputs and stops without searching for an optimal solution. Since the
combination of alternative inputs is infinite, it is presumed that the
analyst has narrowed his choices to a limited set of practical alternatives
on the basis of his own judgment and experience. The product of the model
is an extension of decisions already made or modified as a result of pre-
vious runs on the computer. It lacks the glamour of an optimizing model
or decision making model, but it is doubtful that the art of real estate
investment can either be made conclusively mechanistic or could be accepted
as such by practitioners if it were. Any model builder must anticipate
the resentment any computer system generates among real estate practitioners,

and this model deliberately avoids infringing on matters of ''judgment''.
.

CAPITAL BUDGET AND FINANCIAL STRUCTURE
A. Project Features
The flexibility of this project simulation model can be suggested by
reference to the input forms which appear in Appendix | and output forms
which are inserted as Charts Il - VIi. Both sets of information describe
some hypothetical 40-unit apartment building. The basic building block is
a FEATURE, which can be divided between features which will vary for each

rental element and those which are constant for any one run of the model.

The name of such features and the unit of description is limited only by

the imagination of the analyst and 20 card spaces. In the example on
—G-  Numberinqg 3ySTem Fir Jeclure wTas



page 1 of Appendix | and Chart il, there is a square foot of living area,
but the unit might have been one entire floor plan type of an office
building. For the example functional areas are described by the square
foot ''SF'", furniture by the piece ''PC!', and outside parking by the stall
USTL'. The first 10 features may vary for each type of rental element
while the number of parking stalls for the project has been limited by
the design to a constant of 40 units. Public area for corridors, lobbies,
and whatever else the designer might define as public, has been limited
initially to a constant ratio of | square foot of public area for each

5 square feet of rentable space, indicated by .2. Each feature is given
two essential dimensions:

1. DIRECT COST PER UNIT is the essential piece of information which
determines the detail level for any one project run. It is
possible to allocate the offering price for an existing property
between building, equipment, and land if that is the only cost
data available, If more is known about cost, any type of unit
definition is possible. |If costs include indirect charges such
as engineering fees, then it is unnecessary to include these
items in the indirect cost input forms. The unit could be
the price of the entire site or could be land per square foot
at the discretion of the analyst. Furniture could be by piece,
per room, per apartment or per floor depending on the flexibility
of detailing desired or available to the analyst.

2. CSC - CAPITAL SCHEDULE CODE is a means of classifying each kind of
feature according to the method of its financing or the formula
for its tax depreciation. Rentable space is always classified as
CSC #1, non-rentable space as CSC #2, and land as CSC #3 to allow

James A. Graaskamp
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'CHART [

EAL ESTATE CAPITAL STRUCTURE & BUDGET

PROJECT FEATURES — COMPONENTS

COs7 ADDITIONAL UNITS

SONE PER UNIT CONST. PER REA
1 LIVING ROCM SF 6.500 « 000 «000
2 KITCHEN SF 15.000 «C00 - 000
3 BEDROOM 1 SF 6.500 « 000 « 000
4 BEDROOM 2 SF 6.500 =000 « 000
5 FOYER SF 6.000 « 000 «000
6 STORAGE SF 10.000 -« 000 .000
T FURNITURE EA PC 50.000 - 000 .000
8 BASEMENY STORAGE SF 4.500 . 000 .000
9 LAND SF 1.500 - 000 - 000
10 BATHROOM SF 20.000 -000 . 000
11 PUBLIC AREA SF 7.000 « 000 «200
12 QUTSIDFE PARKING STL 300.000 40.000 .000

TOTAL DIRECT CAPITAL COST

James A. Graaskamp
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TOTAL

UNITS cosT
8976.0 58344.0
4088.0 61320.0
5796.0 37674.0
2794.0 18161.0
996.0 5976.0
2210.0 22100.0
12.0 3600.0
1900.0 8550.0
55200.0 82800.0
2184.0 43680.0
5788.8 40521.6
4C.0 12000.0
394T726.6



CHART 111

REAL ESTATE CAPITAL STRUCTURE & BUDGET

RENTAL ELEMENTS

RENTAL CLASS TYPE 1 NUM. RENT
EFFICIENCY APT 4. 120.00
FEATURE — COMPONENT KUNITS
1 LIVING ROOM SF 300.00
2 KITCHEN SF 50.00
6 STORAGE SF 20.00
8 BASEMENT STORAGE SF 25.00
3 LANC SF 800.00
10 BATHROOM SF 48.00
TOTAL
RENTAL CLASS TYPE 2 NUM. RENT
1 BEDROOM APT l4. 140.00
FEATURE — COMPONENT #UNITS
1 LIVING ROOM SF 216.00
2 KITCHEN SF 108.00
3 BEDROOM 1 SF 161.00
5 FOYER SF 24.00
6 STORAGE SF 50.00
8 BASEMENT STORAGE SF 50.00
9 LAND SF 1200.00
10 BATHROUOM SF 48.00
TOTAL
RENTAL CLASS TYPE 3 NUM. RENT
2 BEDROOM APTY 16. 160.00
FEATURE - COMPONENT #UNITS
1 LIVING RCOM SF 216.00
2 KITCHEN SF 108.00
3 BEDROOM 1 SF 161.00
4 BEDROOM 2 SF 127.00
5 FOYER SF 30.00
& STORAGE SF 65.00
8 BASEMENT STORAGE SF 50.00
9 LAND SF 1600.00
10 BATHROOM SF 60.00
TOTAL
RENTAL CLASS TYPE 4 NUM. RENT
? BEDROOM FURNISHED 6. 180.00
FEATURF - COMPONENT HUNITS
1 LIVING RGCOM SF 216.00
2 KITCHEN SF 108.00
3 REDROCM 1 SF 161.00
4 BEDROOM 2 SF 127.00
5 FOYER SF 30.00
6 STORAGE SF 65.00
T FURNITURE EA PC 12.00
8 BASEMENT STORAGE SF 50.00
3 LAND SF 1600.00
10 BATHRQOOM SF 60.00
TOTAL

James A. Graaskamp
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FIXED EXPENSES

1.20
COST
1950.00
750.00
200.00
112.50
1200.00
960.00
5172.50

«02

37.6%
l4.4%
3.8%
2.12
23.1%
18.5%

FIXED EXPENSES

1.70

COsTY

1404.00
1620.00
1046.50
144.00
500.00
225.00
18C0.00
960.00
7699.50

.02

18.2%
21.0%
13.5%
1.8%
6.4%
2.93%
23.32
12.4%

FIXED EXPENSES

2.20

CosY

1404.00
1620.00
1046.50
825.50
180.00
650.00
225.00
2400.00
1200.00
9551.00

«02

14.7%
16.9%
10.9%
8.6%
6.8%
2.32
25.1%
12.5%

FIXED EXPENSES

2.20
COST

1404.00
1620.00
1046.50
825.50
180.00
650.00
6C0.00
225.00
2400.00
1200.00
10151.00

.02

13.8%
15.9%
10.3%
8.12
6.4
5.9%
2.2%
23.6%
11.8%

VARIABLE EXPENSES

1.50

AREA

300.00
50.00
20.00
25.00
48.00

443.00

.02

6772
11.2%
4- Sz
5.62
«0%
10.8%

VARIABLE EXPENSES

1.50

AREA

216.00
108.00
161.00
24.00
50.00
50.00
-00
48.00
657.00

«02

32.83
16.4%
24.5%
3.6%
T.6%
T.6%
«0%
T.323

VARIABLE EXPENSES

1.50

AREA

216.00
108.00
161.00
127.00
30.00
65.00
50.00
«00
60.00
817.00

«02

26.4%
13.23
19.7%
15.5%
3.62
T.92
6.1%
«0%
T.3%

VARIABLE EXPENSES

4.00

AREA

216.00
108.00
161.00
127.00
30.00
65.00
- 00
50.00
.00
60.00
817.00

.02

26442
13.2%
19.7%
15.5%
3.62
7.9%
0%
6.1%
-03
T«3%



the computer to calculate building efficiency, land improvement
ratios, and other related items. Beyond this minimum classification
restraint the analyst may have as many as six additional capital
schedule classifications as there are financing methods and de-
preciation schedules as will be further described below.

8. The Rental Element

The RENTAL ELEMENT is defined by combining various quantities of features.

For example on Chart 11l in the demonstration project there are 4 rental elements,

efficiency apartments, one bedroom apartments, 2 bedroom apartments and 2 bed-

room apartments furnished. There can be as many as 9 elements consisting of

various quantities of 10 different variable features. Each type of element

is given a code number, and for each run of the computer it is necessary

to specify the quantity of each type of element in the rental mix. The

quantities of features per element multiplied by the number of elements

and then summarized for all elements aggregate to the total quantity and

cost of each feature which are added to constant feature costs to obtain

total direct capital cost. This breakdown of rental elements allows the

investor to test different mixtures of rental elements, modification of

feature specifications in each element, and distinct element costs relative

to rents and expenses for each. The definition of a rental element and its

name tag are left to the discretion of the analyst. It could be as limited

as an entire building investment defined as a combination of 3 features =~

building, equipment and site or as a rental package such as a full floor

of office space plus parking spaces, or 1,000 square feet of retail space

and one parking stall, or a single revenue unit such as a theater seat,

motel room, a table for four, or a display window. Each rental element has

an income and an expense dimension found on page 2, Appendix | and Chart |V:

James A, Graaskamp ~7=
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1. RENT PER PERIOD is the gross rent for one rental element of each
rental class type. It is important that all calculations related
to time have the same common denominator. |f mortgage payments
are to be calculated for a regular monthly payment mortgage, then
rents must be stated per month. If the rental class type is
simply defined to include an entire building as a single type,
then the rent must be given for the gross expected from all
rental elements in the building. In this illustration there are
Lk efficiency apartments each renting for $110 per month.

2, FIXED EXPENSES refer to those expenses that are constant in any
one period regardless of occupancy. These expenses can be stated
as a fixed amount per period (a month in this case) for each rental
element or they can be determined by relating expenses per square
foot to the total area enclosed by a single element. Some services
of fer expense cost per square foot of rental area and some developers
maintain records in similar fashion. The aggregate fixed expenses
for any one period consist of the number of units for rent times
the expense per unit plus the number of square feet for rent or
rented times so many cents a square foot.

3. VARIABLE EXPENSES are designed to fluctuate with occupancy. The
expense item may be constant for each period or per square foot
or a combination of both. The variable expense for each unit
"times the number of elements in each rental class times the
occupancy factor for each rental class as explained further in t11-D
is combined into the period expense statement which is printed
as part of the operating income summary.

James A. Graaskamp -8~
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Each rental element is analyzed in terms of quantities, costs, and
areas of those feature components which were used to define the element as
in Chart 11}, Total cost for a single rental element represents direct cost
only and is allocated as a percentage to each feature item as well. Area
allocations include only those features classified by the capital schedule
code number #1 for rentable area or #2 as nonrentable area. Quantities of
features in each rental element multiplied by the number of each element
are then summarized in Chart Il and then given as an aggregate cost labeled
total direct construction cost. Accuracy of the descriptive word ''direct'
depends on the ability of the analyst to describe feature unit cost with
precision as distinct from accounting definitions of indirect cost for
carrying charges, professional fees and the like during construction.

C. Indirect Capital Budget Allowances

The TOTAL CAPITAL BUDGET is a summary of all direct costs on the
capital schedule and provision for indirect costs which would be capitalized.
Reference to page 3 of Appendix | reveals a card for INITIAL EXPENSES, those
items of indirect cost and carrying charges which should be allocated to
the capital budget rather than initial operation. These expenses can be
introduced as a fixed amount, as a percentage of the first period rents,
or as a percentage of direct capital cost or as any combination of these
three. Engineering fees, insurance costs, and other related items of work,
and premiums paid for fimancing might be expressed as initial fixed amounts
or as a percentage of cost. Expenses expressed as a percentage of rent
would generally refer to marketing costs related to renting projects or
carrying the project during the start-up period. If the loan ratio is a
high percentage of the direct capital cost, then the discounts and loan
fees could be expressed or converted to a percentage of cost base. The

-9..
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CHART IV

REAL ESTATE CAPITAL STRUCTURE & BUDGET PAGE 5

CAPITAL SCHEDULE

DEPRECTIATION MORTGAGE / FINANCING
CODE #-CAP. SCHED. ZBASE TERM METH ZBASE TERM INTEREST PAYMENT TOT.COST
1 BUILDING RENTABLEF 100. 480. 2.00 80. 300. =50% 1318.52 255805.00
2 BUILDING NONRENTABLE 100. 480. 2.00 80. 300. .582 228.29 40521.60
3 LAND . « <00 80. 300. «58% 466.48 82800.00
4 PARKING 90. 120. 2.00 80. 300. «58% 67.60 12000.00
5 INITIAL EXPENSES 90. 480. 2.00 80. 300. «582 276.24 49032.66
6 FURNITURE 100. 72. 2.00 90. 60. «66% 65.57 3600.00
TOTAL PERIOD DEBT SERVICE 2422.71
TOTAL CAPITAL BUDGET 443759.26
TOTALS IMPORTANTY RATIOS
TOT BLDG AREA T8A 34732.80 BLDG EFFICIENCY TRA/TBA 83.33%
TOT RENTABLE AREA TRA 28944.00 GR PER UNIT AREA GR/TRA $ <21
LAND COST LC 82800.00 BLG COST/UNIT TCB-LC/TBA $ 10.39
TOT IMPROV COST TCB-LC 360959.26 DEBT RATIO TM/TCB 80.0%
TOT CAP BUDGET TCB 443759.26 LAND RATIO LC/TCB 18.6%

TOT DEPRECIABLE BASE DB 354855.99

TOT MORTGAGES TM 355367.40

MISCELLANECUS EXPENSE INPUTS

R.E. TAXES .20% OF TOTAL CAPITAL BUDGET PER PERIOD

PLUS § +FIXED DOLLAR BASE
ANNUAL INCOME TAX RATE- 30.0%
INTTIAL EXPENSES- $ 5000. FIXED, PLUS 75.00% OF FIRST PERIOD RENT

PLUS 10.00% OF DIRECT CAPITAL COSTY

James A. Graaskamp
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advantage of such a treatment would be that financing charges would adjust
automatically as the scale of the project or design changes modify direct
capital cost and size of loan. Initkal expenses must be given a capital
schedule code number and can be financed, and depreciated individually or
as part of other items on the schedule code. For those expenses which can
be charged against operating income during the initial periods of operation,
it is possible to introduce those into the operating statement by use of

time index factors to be discussed later in 11{-D of this report.
i,

CASH FLOW INPUTS AND ANALYSIS
A. General Expense |tems
in addition to rent and direct costs related to each rental element,
there are expenses related to the overall project and demands on cash for
financing charges, amortization, income taxes, and returns to the equity in-
vestor. General expense items which are not easily charged to any one
rental class would include:
1. PROPERTY TAXES stated as a fixed amount per period for an
existing property investment or as a percentage of capital cost
for proposed project where design elements may change for each
run of the computer. In either case the tax computed represents
only the initial period property tax for this amount is modified
in future periods by the time index factor for real estate taxes.
To determine the rate of the property tax per period it is im-
portant to convert the property tax rate in any community to a
cost of replacement base, then reduce for the community equalization

factor, and then divide by the number of periods per year appropriate

-}0-
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to the period chosen for the model. The basic tax calculation

is applied to total capital budget to determine the basic tax for
the initial period, but this basic tax can be modified by the
index factor discussed below to recognize long term trends towards
rising property taxes in any particular community or short term
adjustments due to relationship of completion dates to assessment
dates, partial assessments during construction, or other abate-
ments appropriate to the project. Such tax adjustments need only
be related to the tax base and then introduced by use of the index
factor.

TAX DEDUCTIBLE EXPENSES related to initial marketing efforts or
inefficient operations during the shakedown period can be intro-
duced by modifying the normal operating base figures for fixed and
variable expenses with the index factor device.

SHORT TERM WORKING CAPITAL DEFICITS for expenses which are not
capitalized through the indirect capital cost category are assumed
to be financed at a specified interest rate called working capital
loan interest (WK. CAP. LOAN) on page 3 of Appendix |. Short-term
loans are only amortized by full application of net after-tax cash
income and no spendable cash is assumed to be available for the
investor until working capital loans are repaid. This assumption
has been made explicit in the third generation model now under
preparation for commercial use and will appear on the outputs as

indicated on the dummy output in Chart VI.

B. Mortgage Finance

The financing for each component of the capital schedule code is

specified on page 3 of Appendix 1. In the model now being programed, period

calculations will be internalized to simplify inputs to annual figures only

but for the present:

-11-
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% RATIO refers to the ratio of the loan to capital budget and

not to appraised value. |In the day of certified cost, this is
not an unreasonable assumption. Where the capitalized value of
the project design.finally selected indicates additional mortgage
money is available and the default ratio is low, the ratio in
this column can be changed to produce a higher mortgage figure
for the final analytical run of the program.

TERM of the mortgage is the amortization period for level payment
mortgages. The time period factor must be consistent with the
period chosen for analysis, just as in determining useful life for
depreciation. |If mortgage financing is to be on a monthly basis,
then this mortgage term is stated in months and all other time
factors for the model must also be available in months, including
rent, expenses, depreciation, real estate taxes, and time index
factors. |If mortgage payments are to be quarterly, all other time
related factors must also be quarterly.

INTEREST is stated as the interest per period chosen for mortgage
payments. It may refer either to level term mortgages or to
CONSTANT PAYMENT mortgages where an even dollar amount can be
specified for payment on principal each period. The generalized
formula for amortization on a level payment basis is built into
the program so that separate interest and principal payments on
each financing component are calculated for each period. Each
interest item and principal item is then aggregated for print-out

on the period summaries of interest and principal as required.

-12-
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C. Provisions for Income Taxation

In addition to tax deductible cash expenses, the income tax computation

involves determination of non-cash charges for depreciation, determination

of net taxable income before and after cumulative tax loss carry-forwards,

and capital gain taxes upon sale of the building.

DEPRECIATION requires a statement of the percentage of each
capital schedule code class which can be depreciated, that is
100% less expected salvage value. The useful life of the class
is described as the TERM in periods, defined to be consistent with
the common time denominator of all period entries. ACCOUNTING
METHOD refers to the accounting modification of straight line
depreciation to be used by the investor. The computer begins

by calculating straight line depreciation per period and then
multiplies this figure by the factor chosen to determine de-
preciation per period. Straight line depreciation would be
indicated by 1.0, 150% declining balance by 1.5, 200% declining
balance by 2.0 or any other factor for the depreciation plan.

The computer does not use the sum-of-the-digits method.

INCOME TAXES are expressed as a percentage of net income. The
rate can be an average of the marginal rate paid by the investor
in this range of income; it may combine federal and state rates,
or can reflect a weighted rate for a corporation or syndicate

of investors. Capital gain tax computation is necessary to determine
after tax cash returns to the investor upon resale, and extension
of the Ellwood technique to after-tax problems. iIn the present
model the approach has been simplified by always using one half

-‘3-
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“CHART v

REAL ESTATE CAPITAL STRUCTURE & BUDGET

MARGINAL ANALYSIS BY ELEMENT CLASS

TOTAL PROJECT 6
AS A T OF TOTAL
EFFICIENCY APT
1 BECROOM APT
2 BEDROOM APT
2 BEDROOM FURNISHED
GROSS INCCME 6
EFF. GRGCSS 30CC.0F 25.%nO
LESS FIX. EXP. 4803.60
LESS VAR. EXP. 3323.28
LESS R.E. TAX 5325.11
NET INCCOME
LESS DEPREC. 10013.06
LESS INTEREST 11357.26
TAXABLE INCOME
TAX OFFSET —-22871.01
LESS TAXES <00
PLUS DEPREC. 10015.06
LESS PRIN. PMT, 3179.04
CASH INCOME

James A. Graaskamp
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080.00

7.89%
32.23%
42.10%

17.76%

36480.00

3120.00

~4331.99

-26308.32

~19468.30

PAGE 6

TRA TCB LINC/ZCOST

28944.00 443759.26
6.12% 6.062 130.20%
31.77% 31.56% 102.13%
45.16%2 44.77%2 34.042
16.93% 17.60% 100.92%
RESALE VALUE 465947.22

LESS PRIN.BAL. 352188.38

NET WORTH 113758.84
CURRENT PD. RETURN —«20221
PROJECT RETURN —«15131
PRODUCTIVITY RATE -«0105
CASH RETURN —e2202
EXPENSE RATIO 385
DEFAULT RATIO «783
DEBT COVER RATIO -«339
CUR. PRIN.PMT/CURL.DEPREC. .317
T0T. AMCR./T0OT. DEPREC. «317



the income tax rate on the taxable gain on sale. The taxable

gain Is computed simply by subtracting the undepreciated balance
of total capital budget from resale value, without adjustment

for disallowed accelerated depreciation in excess of that re-
cognized by the 1964 IRS code. The program now in process is
attempting to calculate readjusted depreciation for capital

gain purposes without loss of flexibility as to time period
denominator. Nevertheless, it should be emphasized that it was
not felt necessary to compute the full marginal tax schedule

with accounting accuracy as the model is designed to forecast
rather than provide for historical accounting.

To apply income tax loss carry-forwards to taxable income, it is
necessary to instruct the computer as to the number of periods

in which to accumulate negative taxable incomes before the potential
tax credit expires. The input position follows directly on the
statement of the income tax rate to be applied to taxable income
on the bottom of page 3, Appendix 3. For a model assuming a
monthly time denominator, a permissible five year carry-forward
would require specification of a 60 period moving total of negative
taxable income. As the real estate project is assumed to stand
alone without complementary income sources, a full tax loss offset
would generally be applied to future income from the project. |If
the investor wishes to apply taxable income loss offsets to other
income, it is only necessary to carry forward enough periods in a

model to represent one taxable year.

-14-~
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D. Time Index Factors Adjustments

Revenue and cost inputs in dollars to this point represent base period
figures which may be adjusted by Indexes per period for rent, real estate
taxes, fixed expenses, variable expenses, resale price, and occupancy by
rental element class. Indexes give the model a means of recognizing the
time line of development, rentup periods, and the various cycles of revenue
cost and resale values (See 111-G) which characterize dynamic real estate in-
vestment. There is no necessity that the base period for the cash flow items
above be the first month of normal operation. Revenues may be held to zero
during a construction period while fixed costs gradually rise to an operational
level, shakedown, and only then reach the normal point indicated for fixed
and variable expenses. Rental revenues can begin at zero build as occupancy
improves, and then reflect changing price levels by changes in the rent
index. Beginning with the assumption that the time unit for the index is the
same period chosen for mortgage amortization, it is only necessary to make
assumptions as to the cycle of the index numbers for each category so to
account for each period in sequence to the point where the computer is to
stop computations:

i. BASE PERIOD need not be the first month of normal operation. It
simply marks the beginning of cash flow analysis as opposed to
capital outlays for development.. It is necessary to indicate the
next base period each time the index changes and to finally indicate
where the computer is to stop computations by placing a 99 in
the base period column. The analyst may have as few or as many
period outputs and index adjustments as desired.

2. PER CENT OF BASE assumes that original cash flow inputs represent
an index of 100 and that the analyst can cycle these items over time

.."5..
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CHART VI

DUMMY FORMAT OF CASH FLOW STATEMENTS
FOR SECOND GENERATION REAL ESTATE INVESTMENT ANALYSIS MODEL

REAL ESTATE CAPITAL STRUCTURE & BUDGET

GROSS INCOME 6 33600. RESALE VALUE 425453,
EFF. GROSS 0OCC. OF 25% 8400. LESS PRIN. BAL. 321239,
LESS FIX. EXP. 4804, LESS WK.CAP. LOAN 18474,
LESS VAR. EXP. 3923. NET WORTH 85740.
LESS R.E. TAX 4862. CHANGE IN N.W. 2940,
NET INCOME -5189,

LESS DEPREC. 9374. CURRENT PD. RETURN .0021
"LESS INTEREST 10273. PROJECT RETURN .0342
TAXABLE INCOME -24537. PRODUCTIVITY RATE .0121

TAX OFFSET -21320. CASH RETURN .0000

LESS TAXES 0. EXPENSE RATI0 .Lhok

PLUS DEPREC. 9074. DEFAULT RATIO .796

LESS PRIN. PMT. 3011, _ ) DEBT COVER RATI0 .090
CASH INCOME ' -18474,

WORKING CAP. LOAN 18474, CUR. PRIN.PMT/CUR. DEPREC. .321
CASH TO INVESTOR 0. TOT. AMOR./TOT. DEPREC. .321
GROSS INCOME 12 33600. RESALE VALUE 425453,
EFF. GROSS 0CC. OF 82.% 27720. LESS PRIN. BAL, 318228.

LESS FIX. EXP. 4804, LESS WK. CAP. LOAN 18378.

LESS VAR. EXP. 3923. NET WORTH 88847,

LESS R.E. TAX 4862. CHANGE IN N.W. 3107.

NET INCOME 14131,

LESS DEPREC. 8703. CURRENT PD. RETURN .0132

LESS INTEREST 10178. PROJECT RETURN .0362
TAXABLE INCOME --4750, PRODUCTIVITY RATE .0332

TAX OFFSET -28946. CASH RETURN .0000

LESS TAXES 0. EXPENSE RATIO .hok

PLUS DEPREC. 8703. DEFAULT RATI0 .796

LESS PRIN. PMT. 2916. DEBT COVER RATIO 1.079
CASH INCOME 1037,

WORKING CAP. LOAN -17437. CUR. PRIN.PMT/CUR. DEPREC. .345
CASH TO INVESTOR 0. TOT. AMOR./TOT. DEPREC. .333
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by stating the index as a percentage of the initial input. For
example experience may indicate that real estate taxes will rise
an average of 2% a year for a 5-year investment term. So for
the first 12 monthly periods real estate taxes will have an
index of 100, for the next 12 periods an index of 102, then 104, etc.
3. ENDING PERIOD defines the length of time the index on any.one line
prevails for each of the categories. It is possible to vary the
ending period in any way so long as the time unit is consistent.
For example during the rentup period it might be desirable to vary
the occupancy factor every 3 months; during the initial years
of normal operation, revenue and cost might be held constant for
2 years at a time, and then after the fifth year inflationary
or deflationary expectations could be indicated yearly. In short
occupancy might vary significantly over short periods initially;
revenues and expenses might shift at different rates over the
intermediate term reflecting less elasticity of rent than expenses;
and resale values may shift with alternative assumptions as to
inflation, local markets, and economic obsolescence.
E. Capital Budget Output Analysis
Once all of these inputs are available, some useful outputs may be at
hand. In addition to the cataloging of iﬁput data and assumptions for those
who read the final outputs which appear in Charts Il - 1V,(4) some useful
computations begin to make their appearance on Chart lv, i.e. some totals and
ratios relative to the scale of the project. The captions on these summary
statements are self-explanatory and of course the calculations involving
area can only be performed where some of the feature components are defined

in terms of floor area and are classified as either #1 or #2 in the capital

(4) 1In addition there are complete checks on card inputs and sequence

areas which have been omitted;gcom the charts.
-16~



schedule code. Some simple marginal analysis of these totals as on

Chart V is possible for those projects where rentable area can be allocated

to various rentable classes and a further limiting assumption can be made

that there should be a relationship of gross rental power to total capital
budget allocated to each rental class. In this analysis the gross rent and
rentable area allocations are easily identified from the data concerning

each rental class detailed on Chart Il. The total capital budget is allocated
to each rental class according to the proportion of direct cost per class
generated from element cost times number of elements.

1. The revenue power 6f any one rental class relative to the others
in the project is then suggested by the ratio of the percentage
of total income generated to the percentage of total capital
budget allocated to that rental class. To a lesser extent the
percentage of gross rent generated relative to the total rentable
area allocated also measures the efficiency of investment in any
one type of rental class.

2, For example, in the results on Chart V, efficiency apartments
provide 7.9% of gross revenue rental potential while occupying
only 6.1% of total rentable area and requiring about 6% of the
total capital budget, suggesting 32% more income per dollar spent
than would be realized by investing in two-bedroom furnished
apartments. By the same token the investor is alerted that two-
bedroom apartments (unfurnished) either offer too much space or
too many features as represented by the total capital budget
allocation for the rent money charged. Either the plan is too
generous or the rent too low. Presuming rents are established from
the market, the inference is that the architect has been somewhat

liberal with features and investment in this rental class. Of course,

James A. Graaskamp -17-
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such analysis could be modified if rental class rents were
adjusted to reflect different vacancy levels or tax free cash
returns as modified by furnishings, etc., or where rental elements
were known to have significantly different expense ratios.

0f course the final standard of capital budget expenditures is the relation-

ship of capital cost to investment value as examined later in the paper.

F. Cash Flow Outputs

An income statement summary and an analysis of current results is one
major basis for investment evaluation. The program can be instructed to
compute income and expense figures per period, and aggregate results until
summary is requested for print-out. |In this example on Chart V, the computer
was instructed (See page 3, Appendix 1) to summarize monthly results each
six months and then to appraise these results assuming resale every five
years (60 months). 1In this case gross income represents potential revenue
while effective gross represents net rents received for each rental class
as adjusted by the occupancy index. Per cent of occupancy is a calculation
derived from $9,120/36,480 and is not the per cent of occupancy assumed for
six months. It is the weighted average of monthly results. The balance
of the cash flow statement has been derived and aggregated from the inputs
examined earlier and appears in a format on Chart V which should be self-
explanatory.

Cash income footing in the present model does not go far enough for
purposes of analysis, and so the need for short term loans to cover working
capital deficits has been made explicit. All cash deficits will be accumulated
in the new version as in Chart VI and then paid off from future cash income
before cash is made available to the investor. Cash available to the in-

vestor after all claims on cash flow have been met are assumed to be distributed

dames A. Graaskamp -18-
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CHART Vit

REAL ESTATE CAPITAL STRUCTURE & BUDGET PAGE 10
APPRAISAL ANALYSIS COF PROJECT
INITIAL COSTS~ T71CB 4437593.264 LC 82800.00, TIC 360959.26
™ 355367.40, CASH EQUITY REQUIRED 88391.86

VALUE BASED ON INCOME USING THREE DIFFERENY APPROACHES

PRESENT VALUt OF RETURNS, LESS $ 360959.26 TIC, EQUALS RESIDUAL LAND VALUE

PROPERTY APPRAISAL LAND APPRAISAL

E S TRADITIONAL B/4 TAX AFT TAX TRADITIONAL B/4 TAX AFT TAX
5.20 542198.24 524148.12 489343.50 181238.98 163188.86 128384.24
6.00 523655.74 517638.56 483982.25 162696.48 156679.30 123022.99
7.00 501446.92 509846.21 477567.92 140487.66 148886.95 116608.66

10.00 440T78.58 48858T7T.02 460088.98 7T9819.32 127627.76 99129.72
12.00 404833.93 476013.48 449767.30 43874.67T 115054.22 88808.04
15.00 356838.93 459256.30 436032.933 —4120.33 38297.04 T5073.67
20.00 290283.65 436096.17 417100.09 -70675.61 75136.91 56140.83
GROSS INCOME &6 40128.00 RESALE VALUE 510323.14
EFF. GROSS ZOCC.DOF 96.%o0 38522.88 LESS PRIN.BAL. 314422.77

LESS FIX. EXP. 5283.96 NET WORTH 195900.37

LESS VAR. EXP. 4315.60

LESS R.E. TAX 5857.62 CURRENT PD. RETURN 2.12408

NET INCOME 23065.69 PROJECT RETURN «05451
LESS DEPREC. T037.79 PRODUCTIVITY RATE <0451
LESS INTEREST 10144.84 CASH RETURN .0809

TAXABLE INCOME 5883.04 EXPENSE RATIO « 385

TAX QFFSET -.01 DEFAULT RATIO « 737

LESS TAXES 1764.91 DEBT COVER RATIC 1.630

PLUS DEPREC. 7037.79

LESS PRIN. PMT. 3998.04 CUR. PRIN.PMT/CUR.DEPREC. .568

CASH INCOME 7157.88 TOT. AMOR./TOT. DEPREC «443
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as dividends. It is this cash dividend in each period which is discounted
as an internal period return to arrive at present value of the income for
the mortgage-equity approach and the after tax mortgage-equity approach.
G. Net Worth Analysis and Investment Yield

With every cash flow statement there is a review of net worth prior to
a statement of yields accordipng to various investment theories. Resale
value represents total capital budget as modified by the depreciation time-
index factor. This time factor may represent a number of elements in invest-
ment expectations. Should the investor also be the contractor whose profits
and overhead were not included in the capital budget, the resale index
could reflect an immediate write-up of value. Of course resale value should
always be stated as net of any brokerage or resale costs, to represent liquidating
cash value of the project. If total capital budget were presumed equal to
market price, the resale value index might be 95% to reflect 5% transaction
costs. With an index less than one, net worth will always reflect the true
equity cushion and the change in net worth will reflect the maximum cash
recovery potential of cash used to reduce the balance of debt. After such
initial adjastments by means of the resale index, the index can be used to
indicate market recognized depreciation or appreciation of the property.
In this way taxable income can reflect tax definitions of depreciation
while investment yield will reflect anticipated true erosion of capital, if
any. Any index of resale value is an arbitrary, prospective assumption, but
once other variables in the model have been decided upon, the final runs of
a project can be based on a resale index assuming the most probably foreseen
up-side and down-side value fluctuations in order to produce a definition of

yield range expectations similar to the graph in Ellwood.
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Net worth is resale value less the balance due on debt on the capital
schedule code and short term working capital loans. For some measures of
investment yield we are interested in discounting change in net worth from
the previous reporting period as well as cash flows and remainders. These
relationships will be made more explicit in the format on Chart VII.

v
INCOME YIELD AND APPRAISAL VALUATION
A. Criteria of Investment

Investment in rental real estate is presumed to be conditional on a
satisfactory rate of cash dividends per period and capital gain on resale
consistent with investor determination of risk and alternative investment
opportunities. This model offers several criteria for dividend evaluation,
for discounting capital gains, and for comparing alternative investment
yields. The model presumes that the discount rate chosen by the investor
makes adequate allowance for risk and so the risk factor is left implicit.
However portfolio management by means of Bayesian probability statements
could be introduced in the next generation of investment models. Of course
cost and revenue estimates with probability dimensions presume statistical
data banks on these items such as some of the large life insurance investors
in real estate are beginning to collect. However, for this model the final
judgment as to whether rate of return in any of the forms given is adequate
must be made by the investor for the model says nothing objective about
risk.

B. Dividend Yield Measures

Reference to Chart V will indicate a number of period yield calculations.
In reading the model returns, it is important to remember that the yield is
for the six month period summarized and must be multiplied by two to approximate
an annualized rate of return. In the program now in process, the computer

James A, Graaskamp "20°
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will automatically annualize the yield figures to state them in a form
more familiar to the investor. To meet various investor needs, yield
determinations are made as follows:
1. CURRENT PERIOD RETURN is measured by adding spendable cash for
the period (one month) to the change in net worth from the previous
period and then dividing by net worth at the beginning of the period.
Change in net worth is overstated whenever the index on resale
value changes in an upward direction, thus jolting current period
returns from its previous pattern.
2, PROJECT RETURN is a moving aggregate of the previous six periods
for each of the elements in the current period return calculations.
The reason for this adjusted rate of return is to smooth out the
rate pattern due to changes in the resale value index in any single
period. This ratio may be the most significant analytical tool
of the model for it measures when and to what degree the rate of
return is falling or rising as leverage and tax cover decline and
the liquidating value of the equity grows due to amorization and
inflation. 1t could suggest timing of refinancing or resale.
3. PRODUCTIVITY RATE is the traditional measure of rate of return
on invested capital, calculated by dividing net income before
interest or depreciation by the total resale value of the property.
It is a measure of the overall capitalization rate on invested
capital and a reciprocal of this figure would represent the net
income multiplier.
L, CASH RETURN is a direct ratio of cash income for the investor after
all claims in cash have been received for the period divided by net

James A. Graaskamp -2]1-
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cash originally Invested, that is the difference between total

capital budget and total mortgage financing, thereby offering

a measure of cash dividend returns to the investor.
C. Financial Ratios

For the mortgage lender and the tax accountant cash flows are also
analyzed in terms of the expense ratio to gross income, the default ratio
including expenses and debt service as a percent of gross income, and a
ratio of net income available for interest and principal payments. For
the tax accountant there is a ratio of principal payments to total depreciation
cover to suggest how many tax free dollars are absorbed by loan payments,
or conversely, what portion of the depreciation shelter is available for
cash to the investor.
D. Appraisal of Investment Value
The final standard of investment performance is the relationship of the

sum of all discounted returns to the investor to the total capital budget
necessary to create the investment opportunity. The analysis of this relation-
ship as defined for the model is demonstrated on Chart VIi. This type of
analytical output is produced as often as required by the investor, and in
this case was triggered for seven selected discount rates at the end of each
five years or ten six-month summary cash flow statements. The required input
instructions can be seen on the bottom of page 3 of Appendix I. Instructions
for printout appear under the PERIODS OF PROJECTION ~ income statement and
valuation statement. Bases for rate of return, in this case 5.2 to 20%, are
stated as an annual rate or nominal rate and then reduced to a rate per period
by instructing the computer as to the number of periods in a year--twelve in
the example.

James A. Graaskamp -22~
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The output format for present value analysis as seen in Chart VIi|
then provides a review of total capital budget, land cost, total impeovement
cost, total initial debt, and cash equity required to facilitate comparison
with present values derived for each of seven discount rates. It is important
to note the distinction in the language which describes this process as
appraisal of investment value because this value is only true for a very
specific set of design, financing, and tax assumptions and may not reflect
market price in any way. It suggests only the highest price which an in-
vestor might pay under the specific conditions set and still realize the
rate of return specified for the equity position. The property residual
type of appraisal in the first three columns minus the total imporvement cost
contemplated produces the residaal land value in the right hand three columns.
Selection of the proper investment mix of input variables by the individual
investor could involve a matrix of criteria such as that investment which
produces the highest land value in excess of $82,800 at no less than 12%
return after taxes, has the lowest cash equity required, and has a total
capital budget of less than $450,000. In addition, there could be other
dimensions relative to loan ratio, default ratio, expense ratio, dividend
yield, etc.

The present value methods can each be described as follows:

1. The TRADITIONAL discount method is the present value of each period
net income, including negative income periods as negative values,
plus the present reversion value of the net resale price. As in
traditional appraisal theory there is no recognition for #nterest
or taxes on income, and recapture of investment is at a rate

implicit in the Inwood process. As the equity rate is applied to
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the total income, there is naturally a sharp reduction in value

of the total project with each increase in the discount rate. In
this case a discount rate of about 9% would produce an investment
value about equal to the total capital budget required, suggesting
that the project has an overall rate of return on capital of about
9%, a result consistent with the annualized productivity rate cal-
culated per six month period earlier.

2. The B/4 TAX discount value is shorthand for an approach similar
to the Ellwood mortgage-equity approach to value (5) and the text-
book view (6) but computed with variable incomes (7) rather than
the normalized income to which weighted average capitalization
rates or split rates are applied. The method computes the present
value of net income less interest aﬁd principal payments each period
plus the present value of the reversion to equity (resale less mortgage
balance due), the sum of which is added to the original balance of
total mortgage debt. As presently constructed, it treats periods
of negative income by adding a negative present value for each
period to the present value sum for the periods, an approach which
introduces a significant distortion in value where cash deficits
are prolonged over many periods or appear in the later stages of
the projection period to be appraised. Deficit cash flows should
appear as an addition to total equity required or as a compounding
charge against other positive period returns. It is for this reason
that working capital loans to meet any period of negative cash income

were introduced as in Chart VI to charge future income with the

(5) L.W. Ellwood, Ellwood Tables, Second Edition, American Institute
of Real Estate Appraisers, Chicago, 1967.

(6) Richard U. Ratcliff, Real Estate Analysis, McGraw-Hill Book, Co.,
New York, 1961; See Chapter VI.

(7) Paul F. Wendt, Op. Cit.
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interest cost of borrowed money and to reduce the reversion
value by the full amount of the debt rather than a discounted
value of the debt.

3. AFTER-TAX valuation of returns to equity represents a further
departure from current income appraisal methods. This value
represents the total present value of cash to investor (which
is reported after taxes) per period plus the present value of
net worth. In this case the net worth is the undepreciated
balance of the investment less the capital gains tax computed
less mortgage balance and short term loans due at the end of
time of sale. To this present value product is added the value of
the original mortgage debt, which of course is the present
value of debt service payments excluded in the determination of
spendable cash. The productivity of short term capital is implicit
as interest for the money was charged to taxable income and re-
payment was made prior to determination of spendable cash or net
worth remainders.

The array of values for seven alternative rates of return and three
methods of discounting makes it possibie to estimate equivalencies as
between traditional, mortgage equity, and after-tax rates of return. For
example in this case a 9% overall rate of return is equivalent to about
an 18% return to equity before taxes and a 14% return to equity after taxes.
These can be derived through interpolation of these results or through
modi fication of selected rates of return and a second run of the model.
These equivalent yields make it possible to compare the real estate invest-
ment to specific alternative investment opportunities in real estate, bonds

or stocks.
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V.
APPLICATIONS OF A SIMULATION MODEL

A. Design Analysis

The simulation model has been tested in a number of actual investment
situations. 1t has worked best as an analytical tool in its present form
on a student housing project in which student rooms were a standard, modular
product, and where room shortage was such that the building was fully rented
as soon as completed at well established contract rates. The investor-
developer was very knowledgeable on cost of construction and operation and
his costs were based on the modular unit.

Effective design analysis with this model assumes that the designer
has reliable cost per unit estimates, though these need not be elaborate.
The typical apartment builder is often unable to distinguish the cost of
bathroom space and livingroom space. His only modular cost figure is $39.33
per square foot of gross area on his most recently completed 16-unit building.
The model would work using that simple cost figure, but more detail may be
desirable for feasibility analysis of critical alternative design decisions.

For example, on one project involving a pair of apartment towers, the
engineer had designed a standard square shaft for elevator, stairway, cir-
culation corridor and utility core for the center of each square tower.
This center portion was given a constant cost for 10 floors. The issue was
then to test several floor plans for the rentable area. In addition to
basic structure costs, we added the cost per running foot of sound wall,
interior apartment partitions, carpeting, tile, and cabinetry. There was
also a square foot cost for exterior wall and window. Four different towers
in terms of gross floor area and typical apartment floor plans were tested

to choose the best design concept for further refining.
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For those seeking a computer model to test economic feasibility in
the office of the architect or engineer, the model suggests a measure of
feasibility more sophisticated than holding cost within a budget or
to an overall rate of return. For example it would be possible to reduce
the basic building block of features into further sub-sets of 10 cost items
each, or additional sub-sub-sets making it possible to handle quantity costs
for as many as 1,000 individual items. Further refinement of the time index
feature would permit simulation of the impact of alternative critical paths
of development on investment value or the desirability of staged development.
These expansions of the basic model would require more computer capacity
than we can command on no research budget, but the possibilities are well
anticipated in a recent book on the dynamics of cost, time, and value
of engineering-construction projects by John W. Hackney, entitled Control

and Management of Capital Projects.(8) Such a model does more than

discipline the designer within the constraints of cost, time, cash flow,
and value. Rather than holding to a clients budget, the designer is per-
mitted to challenge the budget assumption itself, using variable revenue
projections of the client and his experts, the cost expertise of the architect
and the property manager, and the financial criteria of those committing
capital to the project. How often has an architect or packaging developer
presented his proposal in terms of values generated by the concept of internal
rate of return on fluctuating cash flow?
B. Purchase Offer Analysis

The simulation model has been used to scan multiple listing offerings

and develop offering prices which will produce a certain level of return

(8) John W. Hackney, Control and Management of Capital Projects, John
Wiley & Sons, Inc., New York, 1965
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upon implementation of a property management plan by the investor. Recent
debate on component capitalization methods such as the Ellwood method has
served to remind the real estate investor to provide for his profits as an
explicit factor in determining his purchase bid. There is an old adage in
real estate to the effect that profit is made because you buy well rather
than because you sell dear. A cursory review of a listing sheet, inspection
of the property, and some knowledge of the market should make it possible to
define the opportunity in terms of a possible purchase offer, allocated to
features identified as improvements, site, equipment, and additional $100
units of remodeling or furnishing required. Given knowledge of appropriate
rents, operating ratios, and financing terms, it would be possible to frame
a financial outline of several alternative offers which would suggest the
range of bargaining and the impact of alternative offers on rate of profit.
C. Mortgage Loan Application Analysis

Many lenders today screen loan applications with Ellwood method capital-
ization of income estimates to determine if the value derived will support
the loan amount requested and the cost of the project as estimated. However,
correlation of this income method and the cost approach based on normalized
income is no assurance of the financial sanity of the project or the adequacy
of equity resources of the developer. A model which analyzes cash flow
deficits during rentup and the shifting demands on cash of the income tax
burden gives a better picture of financial risk than current methods using
static normalized income statements. Moreover, rate of return to equity
and the residual value of the land based on alleged costs is a more
revealing measure of investor motivation and credibility. With increasing
interest in long term equity accumulation by those lenders seeking equity
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participation in exchange for favorabie financing, there is greater desire
to scrap the assumption of normalized income in favor of forecasting period
incomes shifting with changing operating ratios, price levels, and after-tax
residuals.
D. Government Policy Analysis

One of the most interesting applications of the model to date has
been to test the likely result of Madison density zoning bonus features
for high density multi-family districts. With the aid of another University
of Wisconsin computer model (9), all the sites zoned R-5 and R-6 have been
identified in a 300 square block area around the University which can be
acquired in different price ranges, such as $5-6, $6-7, and $7-8 a square
foot. One of our graduate students has designed modular standard efficiency,
one, and two bedroom apartments with costs for several alternative construction
methods. Test sites for each standard design building class with different
rental mixes are being run with the model to determine how many apartment
units could be built at a cost related to student rentals which would justify
the estimated land cost. It should then be possible to project the maximum
supply of rental units which might be built by 1975 for private profit
under different FAR maximums under various provisions in the code on avail-
able supply of sites. For example, the standard FAR is 2.0 with a 50% site
coverage assumption, 3.0 FAR with 30% site coverage (thereby requiring elevator
construction) and 3.6 FAR under a controversial bonus provision to encourage
construction of student apartments. First results indicate that it is
virtually impossible to realize much financial advantage from these bonuses

unless one owns a minimum of 3 lots - i.e. 99 X 132 feet. We can measure

(9) A model developed by Richard Garrigan of University of Wisconsin Con-
struction and Planning Department to forecast group purchase prices
of selected properties for institutional budgeting of future property
assemblages.
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the increment in plottage value with considerable precision and the
likelihood that the value of existing improvements on given sites would
encourage purchase and redevelopment. As an alternative to zoning bonuses
for student housing, it will be possible to test the influence of 40 year
financing through a state agency or of real estate tax modifications as
stimulants to student housing, given current level of site acquisition
costs.

E. Application to Valuation Theory

The investment model outlined here is simply the model-T of the next
generation of valuation models for real estate. The thrust of these models
might take several directions, including generations of new forms of capital-
ization rates, specialized models for specific real estate development problems
such as subdividing, simplified models for use by real estate brokers, data
bank models to generate comprehensive operating data, and finally better
dynamic combinations of the design-construction-valuation process.

It should be possible to build tables of capitalization rates which
add to the Ellwood coefficients some recognition of the influence of de-
preciable asset ratios to total value at progressive steps in the income
tax rates. One of our graduate students suggested a set of nomagraphs for
this purpose and prepared and illustrated an example. A computer program
related to graphic output analysis might produce basic nomagraph sets for
common investment ratios.

At the University we are already building a model for land development
investment analysis and pondering on a point of connection between invest-
ment model constraints and the constraints of the Land Use Intensity graphs
of FHA multi-family performance standards. With time we would like to

develop a model in which capital costs, revenues, expenses, and resale values
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could be given range estimates with a probability distribution which in
turn could produce probability statements on the rate of return expectation
for equity as suggested at this symposium by Gerald Work of the Wells
Fargo Bank. Dynamic investment models can modify planning theory, urban
land policies of government agencies attempting to channel private invest-
ment activity, and investigation of the true cost of building code obsolescence,
design forms without function, or consumer idiocyncracies.

One tenet of appraisal valuation theery deserving close examination is
that of the three independent approaches to value, the market comparison,
the income and the cost approaches, which should all converge on the same
conclusion as to value. Rather than a correlation of these three disparate
views of value, why not a synthesis of the valid elements of each of these
traditional methods into a single approach to value by means of a dynamic
simulation model? Revenue is estimated by market comparison of rents and
prices of comparable properties. Market analysis and consumer surveys might
provide data on the relationship of rents and amenities for the commodity
“'rental space''. The engineering cost approach might be the source of
capital budget and operating budget data, which would determine outlays of
revenue. Defining revenue to include all cash receipts whether from equity,
mortgages, rents, or resale, it would be possible to match revenues with
outlays over time to determine net productivity. This productivity could
be discounted by the capitalized income approach which would best characterize
investor patterns of financing, taxing, and profit taking. It is more logical
to correlate revenues, outlays, and profits over a sequence of time periods
than it is to rationalize differences between three independent unrelated

static valuation methods. Could it be that appraisers must use static
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models to derive long term values because methods are not available to
practitioners for treating mathematically the large number of variables
in a more sophisticated, dynamic model of long term values? Could it be
that the obvious lag in appraisal technique relative to investment technique
has encouraged lawyers, architects, engineers, planners, and amateur investors
to presume expertise in matters of investment analysis?

A dynamic model for evaluation of the design-time-finance constraints
of real estate investment might provide a common denominator for economic
feasibility to be shared by all of these groups. Certainly it could provide
discipline and sophistication to professional education in the many fields

which bear on real estate investment.
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SCHOOL OF MORTGAGE BANKING

Course 111

NORTHWESTERN UNIVERSITY

Sponsored by the Mortgage Bankers Association of America in
Cooperation with the School of Business, Northwestern University

June 29-

July 5, 1969 Strawn Hall-McCormick Building Chicago Campus
. Class Schedule for Course 111

Mortgage Loan Investment
Policies and Practices and
Special Considerations of the
Mortgage Banking Profession

Sunday, June 29, 1969

6:00 P.M.
Room 202
Abbott Hall

7:00-9:00 P.M.
East Dining Room-
Abbott Hall

RECEPTION AND GET-TOGETHER
MEETING

DINNER

Chairman:

Lewis O. Kerwoopb, Director of Education and
Training, Mortgage Bankers Association of
America, Washington, D.C.

Speaker:

THE ACCORDION CONCEPT

RoserT H. PEeAse, Vice President, Mortgage
Bankers Association of America; Senior Vice
President, Draper and Kramer, Inc., Chicago,
1llinois

Monday, June 30, 1969

8:30-9:50 A M.
Strawn Hall-

McCormick Building

A NEW VISION FOR AMERICAN CITIES

RicHARD BaBcock, Partner, Ross, Hardies,
O’Keefe, Babcock, McDugald & Parsons, Chi-
cago, Illinois
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10:00-11:45 AM.

11:45 A.M.

1:00-2:50 P.M.

3:00-4:20 P.M.

4:30-5:00 P.M.

5:00-5:45 P.M.

7:00-8:10 P.M.

8:15-10:00 P.M.

MORTGAGE LOANS IN COMPETITION
WITH OTHER FORMS OF INVESTMENT

LyLE F. EIXELBARNER, Investment Counselor,
American Farm Bureau Federation, and Amer-
ican Agricultural Mutual Insurance Company,
Chicago, Illinois.

GROUP PICTURE-AIl Course III Students
and Faculty
Place: North of Thorne Hall

SELECTED APPROACHES TO APPRAISALS
OF THE ECONOMY

DRr. CrARLES LEE THIEMAN, Economist, Federal
Home Loan Bank of Cincinnati, Cincinnati,
Ohio

A CRYSTAL BALL LOOK AT BUSINESS

James M. Dawson, Vice President and Econo-
mist, The National City Bank of Cleveland,
Cleveland, Ohio.

THE SCIENCE AND PREDICTABILITY OF
INTEREST RATES

DRr. CHARLES LEE THIEMAN

Question-Answer Session on Materials Contained
in Home-Study Programs II(a) and XI(b)

(Students should be prepared to ask specific ques-
tions in preparation for the final examination.)

Dr. HAroLD W. TORGERSON, Professor of Finance,
School of Business, Northwestern University.

BASIC PRINCIPLES OF SECURITIES EX.
CHANGE COMMISSION REGISTRATION
AND PUBLIC SALE OF STOCK

EpwiN KrRONFELD, Attorney at Law, Neel, Siegler
and Kronfeld, Washington, D.C.

WHERE 1S THE ECONOMY HEADED?

Dr. ArRTHUR R. UPrcren, Frederick R. Bigelow
Professor of Economics and Director of Bureau
of Economic Studies, Macalester College, Saint
Paul, Minnesota.
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Tuesday, July 1, 1969

8:30-8:50 A.M.

9:00-10:30 A.M.
StrawnHall
10:45-11:45 AM.

1:00-1:45 P.M.

2:00-5:15 P.M.

Subject

A. Office Buildings

B. Motels & Hotels

C. Apartments

INDIVIDUAL REVIEW FOR WRITTEN
EXAMINATION COVERING HOME-STUDY
PROGRAMS 1II(a) and 1I(b)

WRITTEN EXAMINATION

(Covering Home-Study Programs I1(a) and 1I(b)
LOCATING AND DEVELOPING NEW
SOURCES OF MORTGAGE INVESTMENT
MONEY (Including Pension and Welfare Funds)
Everett MATTsoN, Senior Executive Vice Presi-
dent, Lomas & Nettleton, West, Inc.,, Houston,
Texas.

THE SIGNIFICANCE OF TAXATION IN
INCOME PROPERTY FINANCE

Joux J. O’DonnELL, Jr., General Counsel, The
First Realty Co. of Boston, Inc,, Boston, Massa-
chusetts

STUDENT ELECTIVE SESSIONS

(This afternoon session provides lectures, with
adequate time for student questions, on a variety
of property types which are not ordinarily han-
dled by all mortgage banking firms. Each subject
will be discussed in two separate sections during
the afternoon. Students are to select for attend-
ance from Sections A, B, C, D, and E below, one
subject for each of the two afternoon sessions.
For example, one student may elect to attend the
session on ‘“Apartments” from 2:00-3:30 P.M.
and the session on ‘“Motels and Hotels” from
8:45.5:15 P.M., while another student may elect
to attend the session on ‘“Miscellaneous Struc-
tures” from 2:00-3:30 P.M. and the session on
“Industrial Property and Warehouses” from
8:45.5:15 P.M. No student should attend the
same session during both times. Schedules for
these meetings are as follows):

BUILDINGS, MOTELS & HOTELS,
APARTMENTS, INDUSTRIAL PROPERTY
AND WAREHOUSES AND
MISCELLANEOUS STRUCTURES

Lecturer and Room No.

RoserT R. KIRKPATRICK, Assistant Vice President,
American National Insurance Company, Galves-
ton, Texas.

8th Floor Lounge—Abbott Hall

W. RicHARD BLAGDON, Vice President and Treas-
urer, Howard S. Bissell, Inc.,, Cleveland, Ohio
12th Floor Lounge—Abbott Hall

HaroLp F. Enricut, M.AL, C.R.E. Appraisal
Associates, Inc., Chicago, lllinois.

11th Floor Lounge—Abbott Hall
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D. Industrial
Properties &
Warehouses

E. Miscellaneous
Structures

7:00-8:50 P.M.

BenjaMiN B. CoHEN, President, B. B. Cohen &
Company, Chicago, Illinois.
7th Floor Lounge—Abbott Hall

Theatres and Recreational Facilities, Motor Ter-
minals, Automotive Service Stations, Fraternity
Houses, Garages, Medical Centers, Parking Lots,
Conventional and Drive-In Theatres, Golf
Courses, Mobile Home Parks, Bowling Alleys,
Boating Facilities, Nursing Homes, Produce
Warehouses, and Other Miscellaneous Structures.

Laurence H. CLELAND, Senior Vice President,
Manager, Mortgag‘e Loan Department, Baird &
Warner, Inc., Chicago, Hlinois.
6th Floor Lounge—Abbott Hall

LEGISLATION—A VITAL INGREDIENT
IN YOUR BUSINESS

GranaM T. NorTHUP, Director of Governmental
Relations, Mortgage Bankers Association of
America.

Wednesday, July 2, 1969

8:30-10:30 A.M.

10:45-11:45 A M.

1:00-1:50 P.M.

BANKING THE MORTGAGE BANKER

A. Credit Evaluation of the Mortgage Banker
B. Collateral Lines of Warehousing

King UprtoN, Vice President, The First National
Bank of Boston, Boston, Massachusetts.

TRENDS IN THE MUTUAL SAVINGS
BANKS

(Current savings patterns, investment trends, new
developments, etc.)

Dr. GeEorGE HANc, Director of Research, Na-
tional Association of Mutual Savings Banks,
New York, New York.

CURRENT ROLE AND STATUS OF
COMMERCIAL BANKS IN MORTGAGE
FINANCE

RoBerT S. IrRVING, Vice President, The First
Pennsylvania Banking and Trust Company,
Philadelphia, Pennsylvania.

.50



2:00-2:45 P.M.

3:00-3:40 P.M.

3:45.5:30 P.M.

7:00-7:45 P.M.

8:00 P.M.

BANKING THE MORTGAGE BANKER
(continued)

Construction Financing
Kine UrtON

THE SIGNIFICANCE OF SOUND PUBLIC
RELATIONS AND ADVERTISING PRAC-
TICES

PaisLey BonEey, III, Vice President, Stockton,
Whatley, Davin & Company, Jacksonville,
Florida.

AFTER-TAX CASH FLOW SIMULATION
Op INVESTMENT REAL ESTATE BY COM-
TER

Pro¥. JAMEs A. Graaskamp, Graduate School of
Business, The University of Wisconsin, Madison,
Wisconsin.

THE STATE OF THE NATION-~
ECONOMICALLY SPEAKING

Jonn WeTMORE, Director of Research, Mortgage
Bankers Association of America.

THE ANATOMY OF A HEADACHE

STePHEN G. ConN, Chairman of the Board and
President, Greenebaum Mortgage Company,
Chicago, Illinois.

CLaupe B. HurLsuT, Hurlbut & Holder, Lub-
bock, Texas.

Thursday, July 3, 1969

8:30-9:45 AM.
Strawn Hall

PLACING IN PROPER PERSPECTIVE THE
STATUS OF HUD, FHA, VA, FNMA, CON-
VENTIONAL LENDING, DIRECT LEND-
ING, SECOND MORTGAGE FINANCING,
AND OTHER VEHICLES IN TODAY’S
MORTGAGE FINANCING ACTIVITIES

Jerome L. Howarp, President, Mortgage and
Trust, Inc.,, Houston, Texas.

.6.



10:00-10:45 A M.

11:00-11:45 A.M.

1:00-1:40 P.M.

1:45-2:30 P.M.

3:00-4:30 P.M.

OPPORTUNITIES ABOUND IN THE
UNUSUAL AND THE MISCELLANY

CHARLES P. LanpT, President, Cameron-Brown
Company, Raleigh, North Carolina.

ATTRIBUTES OF A GOOD MORTGAGE
BANKING EXECUTIVE

GEORGE H. DovENMUEHLE, Chairman of the
Board, Dovenmuehle, Inc., Chicago, Illinois.

CAPITAL REQUIREMENTS, BRANCH
OFFICE OPERATIONS, AND EQUATING
COMPANY NEEDS

THoMAas E. KLINGNER, Executive Vice President,

The Galbreath Mortgage Company, Columbus,
Ohio

REALITIES OF COMPETITION AND
RELATIONS WITH INVESTORS

JeromE L. Howarp

WRITTEN EXAMINATION
(Covering Monday-Thursday Sessions)

Friday, July 4, 1969

8:30-9:45 A.M.
Strawn Hall

10:00 A.M.-4:00 P.M.
(12 Noon-1:00 P.M.
Luncheon)

Group

1

Students with
Last names
beginning

A-B

RECENT DEVELOPMENTS AND OUT-
LOOK FOR MONEY AND CAPITAL
MARKETS

Dr. HArRoLD W. TORGERSON

STUDENT STUDY GROUPS

(Each student will be assigned to a specific study
group with a designated student leader. Groups
will ﬁc small, and specific questions will be pro-
vided for group study.)

Discussion Leaders and Room No.

Leader to Be Assigned
7th Floor Lounge—Abbott Hall

« 7



Students with
Last names

Group beginning  Discussion Leaders and Room No.
2 C—D Leader to Be Assigned
Room 205—Abbott Hall
3 E-F Leader to Be Assigned
11th Floor Lounge—Abbott Hall
4 G—H Leader to Be Assigned
Room 204—Abbott Hall
5 I-J Leader to Be Assigned
8th Floor Lounge—Abbott Hall
6 " K-L Leader to Be Assigned
6th Floor Lounge—Abbott Hall
7 M—O Leader to Be Assigned
Room 202—Abbott Hall
8 PR Leader to Be Assigned
13th Floor Lounge—Abbott Hall
9 S—T Leader to Be Assigned
Room 203—Abbott Hall
10 U—Z Leader to Be Assigned

12th Floor Lounge—Abbott Hall

Saturday, July 5, 1969

9:00-9:45 AM. DESERVING OUR ROLE IN REAL ESTATE
FINANCE

ROBERT H. PEASE

10:00-11:00 A.M. TO BE ANNOUNCED
(Cora Street, USA, etc.)

12:00 M. GRADUATION RECEPTION—-DRAKE
HOTEL
French Room

12:30 P.M. GRADUATION LUNCHEON AND
CEREMONY

Grand Ballroom.

(Note: Graduates should arrange outgoing trans-
portation not necessitating departure from
luncheon prior to 3:30 P.M.)



Reprinted with permission of the Mortgage Bankers Association.

Mortgage Bankers Association or AMERICA

EXECUTIVE OFFICE . (202) 298-9220 1707 H STREET, N.W. « WASHINGTON, D. C. 20006

April 17, 1969

Prof. James A. Graaskamp
Assistant Professor of Business
Graduate School of Business
The University of Wisconsin
1155 Observatory Drive
Madison, Wisconsin 57306

Dear Jim:

Your willingness to participate in the School of Mortgage Banking
this summer gives me every assurance for its success,

We will be sending to you a marked program copy indicating the time
of your specific participation. Meanwhile, notebook materials used

in similar courses last year are enclosed for use in designing your

class materials.

Accordingly, we should be most grateful to have from you not later
than the date(s) indicated below, the (revised) topical outline(s) for
your sem, and any exhibit material which should be included
in the study manual,

Course III - Northwestern - June 9, 1969

In the interest of updating student notebooks, would you please send
me also, by the date(s) above, if easily available, a recent photograph
and a current biographical sketch.

Again, we are grateful to you for agreeing to serve as a member of
the faculty for this most vital educational activity. It certainly would
not be possible without your generous assistance.

Sincergly,

7/ /

7}5/

Lewis 'O. Kerwood

Director of Education
and Training

LOK/jmw
Enclosures



iv.

School of Mortgage Banking, Course |||
Northwestern University

Mortgage-Equity and After-Tax Real Estate investment Analysis

Part 1!

Presented by
Professor James A. Graaskamp
University of Wisconsin, School of Business

Cash flow simulation of a real estate investment opportunity.

A.
B.

D.

The

fallacy of normalized income.

Four sources of spendable cash.

i.
20
3.
b,

The
1.

2.
3.

Operating revenue.

Capital gains.

Refinancing surplus.

Tax savings on other income.

problem of measuring yield
On-going yield and opportunity costs.

Retrospective analysis of yield.
Discounting versus modern internal rate of return analysis.

Flow chart of model components.

Actual analysis of an apartment house investment.

A.
B

C‘
D‘

Case facts
Communication with the computer.

i.
2.
3.

Cards & tape inputs.
Office terminal imputs.
Economics of computer use.

Format of computer communications to analyst.
Definition of terms.

Applications of a simulation model.

A.
8.
c.
D.
E.
F.

Design analysis.

Purchase offer analysis.

Mortgage loan application analysis.
Government policy analysis.

Application to valuation theory.

inversion and computation of required rent.

Other appraisal appiications of the computer.

A.
B.
c‘
D.
E.

Fo

SRA

data bank of sales.

Computerized assessment systems based on cost of replacement.

Computerized appraisal of residential property directly from sales data.

Computerized techniques for analysis of consumer markets.
Simulation of regional economic growth potentials.

Simulation of a single real estate investment potential.
Graaskamp



UNITVERSITY OF WISCONSIHN
Real Estate Investment Teaching lodel
Lemonstration Case Study #2

ANALYSIS FOR PURCHASE OF APARTHMENT HOUSE [INVESTHENT

Assume you wish to analyze the investment value at alternative purchase prices
of a 24 unit apartment building, located at 2575 University Avenue, Hadison,
Wisconsin. The building has twelve two-bedroom apartments that each rent
furnished for $140 per month and twelve one-bedroom apartments that rent

each for $125 per month. The building is five years old, unfurnished, in

need of maintenance and available as is for about $225,000.

The building is well located and vacant land in the area is selling for
about $1700 per unit. This means that $40,000 of the purchase price could
be designated as tand value. In addition to the land and building, the
purchase price could be allocated to include $12,500 for the elevator and
$7,200 to the parking stalls.

Harket analysis indicates that the bLuilding would rent very well if all the
units were carpeted and furnished. For this work it is estimated t.at

it would cost $600 per two-becdroom unit and $500 for each one-bedroon unit
or a total investrnent of $13,200 by the prospective buyer.

The total capital expenditures could bc allocated for depreciation purposes
as follows, keeping in mind that the prospect would be a second user and
therefore only entitled to a maximum of 125% declining balance except

for his new investment in furnishing. The percent depreciable and the
number of years of remaining useful life are reasonablz estimates given
some knowledge of the practices of the Internal Revenue Service and the
condition of the building:

Land $40,000 iio depreciation allowec
Parking 7,200 50% 10 yrs. 125%
Elevator 12,500 S1ex4 12 yrs. 125%
Building 165,300 1GO™ 35 yrs. 125%
Furnishings 13,200 100% 7 yrs. sum of digits
Transaction costs 1,300 100% 35 yrs. 125%

After completion of repairs and refurbishing it is anticipated that the two-
bedroom apartments will rent for 5170 a month and the one-bedrooms $150
per month. The gross rent roll of the building would then be:

$170 x 12 x 12 = 24,480
$150 x 12 x 12 = 21,600
$ T6,080

During the first year of changeover in ownership, refurbishing and re-leasing
you estimate that each . unit will be vacant about two months, that is about one-
sixth of the time, (i.e. a vacancy of 17%) so that your average occupancy will
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1.

12.

13.

Page 2

APARTMENT CASE STUDY #2

be 83% of potential for the first year. Thereafter you anticipate a normal
vacancy rate of 5%, or an occupancy of 95%. Thus first year extra expenses
include an additional 12% of future gross for rental losses.

The current real estate and personal property taxes to be paid in the first
year following purchase are estimated to be $9,000. The normal current
operating expenses, excluding real estate taxes but including management
fees, are determined to be $8,400.

The property has been poorly maintained and will require additional expen-
ditures of $2100 in the first year to justify the new rent schedule. This
deferred maintenance charge will be added to the extra operating expenses
of the first year washing it out as a tax deductible expense.

The buyer is considering this property because his accountant suggested
that with his 30% tax bracket, including state and federal taxes, he
should look for some tax shelter to offset some of his other current
income. Using the accelerated method of depreciation, this real estate
project should satisfy this requirement.

The investor feels that while the normal ratio of market value to income
in his community ranges between 8% and 11%, proper financing should raise
the pre-tax yield on his cash equity to at least 18%. The accountant
suggests that if the investor considers the cash saved on deferred income
taxes due to depreciation, the investor should seek at least 18% to 22%
on his investment annually on an after-tax basis. His opportunity cost
is 12% as that is his common stock return including capital gains.

The financing available to the investor would initially combine the
assumption of a first mortgage with a balance of $180,000 with 240 months
to run and a second mortgage taken back by the seller to be repaid in

ten years, in monthly payments. The investor would plan to refinance
both loans at the end of the sixth year of ownership when the prepayment
penalty would lapse on the first mortgage. The seller feels he should .
receive $1000 as points on the second mortgage since that is the discount
he will take when he sells the note.

1st Mortgage 180,000 20 year 7 3/4%
5 year balloon
Private loan 15,000 10 year 8 1/2% $1000 discount

5 year balloon

Wthile the seller will pay for title insurance, a survey, and related
items the buyer expects to pay about $800 in professional appraisal and
legal fees related to this transaction. These fees plus points in #11
equal transaction costs of $1800 which increase original cash required
and must be amortized over life of structure.

Temporary cash deficits at the end of any month can be covered with
bank notes at a rate of 9% per annum and repaid out of positive cash
flows when available.
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Page 3

APARTHENT CASE STUDY #2

The financial plan is to maintain a highly leveraged position and therefore
payoff the original -loans at the end of the fifth year by obtaining a

new mortgage. To discover some measure of influence of such refinancing

on yield to equity and cash flows, the investor will assume that in five
years the best loan he could obtain would equal $190,000 for 20 year

term at 8$ interest. The age of the building at that time would require
granting a bonus interest feature equal to 4% of gross rent as of the
beginning of sixth year when the loan begins.



__ MORIGAGE BANKERS SCH . . ; , ANALYSIS OF PAGE 1

24 UNIT APT - CASE | 71123
___ _COMPONENTS PCT. BEGIN USEFUL  DEPR
DEPR USE  LIFE  METHOD cosT GROSS RENT $  46080. RATE OF GROWTH OF GROSS RENT +0200
U LAND. .00 Y . 0 $  40000. EXPENSES $  8400. RATE OF GROWTH OF EXPENSES .0200
BUILDING 1.00 1 35. 3 $ 165300. R E TAXES $  9000. RATE OF GROWTH OF R E TAXES .0500
ELEVATOR + 80 1 9. 3 $ 12500 INCOME TAX RATE 23000 RATE OF GROWTH QF PROJECT VALUE .0100 _ _
FURNTSHINGS 1.00 1 1. 5 $  13200. VACANCY RATE 0500 WORKING CAPITAL LOAN RATE .0900
 PARKING .50 ___1__ 10. 3. _ %  7200. . EQUITY DISCOUNT RATE .1800  EXTRAORDINARY EXPENSES $  7625.
TRANSACTION COST 1.00 1 35, 3 $ 1800. STAGING YR( 0),FACTOR .00  COST OF EQUITY CAPITAL .1200
_____ITH_ YR REFURBISH 1.00 8 _ 7. Sl s __10000. _
TTYOTAL INITIAL INVESTMENT $ 240000,
[ o2 .3 “ . s 6 _ 7 8 9 10
CASH EQUITY REQUIRED 45000. 45000. 45000. 45000, 45000. 50000. 50000. 50000. 50000. 50000.

FINANCING PLAN

_  FIRST ASSUMED MORTG___$ 180000.

MONTHLY PAYMENT & 1477. INTEREST RATE .0775 STARTS 1 ENDS 5 BONUS INTEREST .0000 OF GROSS RENT
9

o _ R 3 4 5 6 7 8 10
PRINCIPAL 3919. 4234, 4574. 4342, 5339, . . . . .
INTEREST 13812. 13497, 13157, 12790, 12393, e e e e e
_ BALANCE 176080.  171845.  167270.  162328.  156989. . . . . .

SELLERS 2ND MORTG. $  15000. T
MONTHLY PAYMENT $  185. INTEREST RATE .0850 _ STARTS 1 _END 5 BONUS INTEREST .0000 OF GROSS RENT
3 1

1 2 4 5 6 7 8 9 0
- R ___PRINCIPAL 994, 1082. __ _1178.  _ _1282. __ _ 1396. . . - . .
INTEREST 1236. 1148. 1053, 948. 835. . . . . .
BALANCE 14005, 1292207 117430 10460.  9064. . . . . .
_ REFINANCED FIRST $ 190000. e o ) , .
MONTHLY PAYMENT $ 1589. INTEREST RATE .0800 STARTS 6 ENDS 10 BONUS INTEREST .0400 OF GROSS RENT
2 3 A 5 6 7 8 9 10
PRINCIPAL . . . . . 4016. 4349, 4710. 5101. 5524.
INTEREST . . . . . 15054. 14721 14360. 13969, 135464 _
. . . 185983. 181634, 176924, 171822. 166297.

BALANCE. S S

REFURBISH CHATTEL $  10000.
MGNTHLY PAYMENT $  150. [NTEREST RATE .0900  STARTS 8 ENDS 10 BONUS INTEREST .0000 OF GROSS RENT
1 2 3 4 5 3 7 8 9 10
CPRINCIPAL e e . . . . . 938. 1026, 1122.
INTEREST . . . . . . . g61. 773, 677.

BALANCE . T . ' . . . . 9061, 8035, 6913.




MOR TGAGE BANKERS SCH

ANALYSIS OF
24 UNIT APT - CASE I

6
50688.
2534.

48153.
11250.
9240.

27663.
6565,

4015,
6565.
4016«

. 30510,

1204.

29306.

129306,

185983.
66016.

60786.
_9117.
997.
* *
1.0616
_ «1097
«1553
«1430
«6102
+5861
«8204
.0122

* *

240691.

o _ o 1 2. 3 4 5
TTGROSS RENT 46080. 4700l. 47923,  48844.  49766.
) __LESS_ VACANCY ALLOWANCE ~ 2304.  2350. 2396. 2442, 2488.
EFFECTIVE GROSS INCOME 43776, 44651.  45527. 46402,  47278.
LESS REAL ESTATE TAXES 9000 3450, 9900.  10350. 10800,
_ _LESS_ _EXPENSES  _ 16025.  8568.  8736. 8904. 9072,
_ NET_INCOME _18751. 26633.  26891. 27148.  27406.
R LESS DEPRECIATION 11578. '10038. 8847, 7913, 7169.
LESS INTEREST 15049. _ 14646.  14210.  13739.  13229.
_ TAXABLE INCOGME =~~~ -7816. _ _ 1948. _ 3832. _ 5495, 7007,
' PLUS DEPRECIATION 11578. 10038. 8847. 7913. 7169.
_ _LESS _PRINCIPAL PAYMENTS 4914.  5317. _ 5753. 6224 6735,
CASH THROW-OFF ~-1213. 6669, 6926, 7184, _ 7441,
LESS TAXES . 584, 1149. 1648. 2102.
T CASH FROM OPERATIONS T T -1213. " 6084. 5177, 5535, 53139,
WORKING CAPITAL LOAN(CUM BALANCE) 1213, 7 07 Y . .
SPENDABLE CASH AFTER TAXES . 4762, 57177. 5535, 5339,
T TAX SAVINGS ON OTHER INCOME T 2363. G . . .
L L L ™ ™ O Y
MARKET VALUE 240000. 242400. 244800. 247200. 249600. 252000.
BALANCE OF LOANS o _191298.  184767. 179014. 172769. 166054,
NET WORTH OF PROPERTY 48701. 57632.  65785.  T4410. 83545,
T CAPITAL GAIN S T 8131.  18662.  29193.  33724.  50255.
CAPITAL GAINS TAX 1219. _ _ 2799. 4378. 5958. _ 7538.
INCOME TAX ON EXCESS DEPRECIATION 1034. 1606. 1821. 1756, 1461.
. . * ¥ ¥ *» x % . * X . __* * * * * * * * * * *
_____PERCENT INITIAL EQUITY PAYBACK AFTER TAX .0525 .1583 .2867 .4097 .5283
NET INCOME-MARKET VALUE RATIQ L0781 .1098 .1098 L1098 .1098_
___ RETURN ON NET WORTH BEFORE TAXES 40552 L3203 .2616 .2403 .22217
RETURN ON NET WORTH AFTER TAXES .0846 .2484 .2280 22122 .1976
_._CASH RETURN ON ORIG CASH EQUITY REF TAX =-.0269 .1482 .1539 .1596 .1653
CASH RETURN ON ORIG CASH EQUITY AFT TAX  .0525 .1058 .1283 .1230 .1186
DEFAULT RATIO T L9763 .8333  .8054  .8029  .8004
~ LENDER BONUS INTEREST RATE .0000 .0000 .0000 .0000 .0000
I T T £ x  x  x X £  x % %
PRESENT VALUF OF PROJECT BEFORE TAXES  236272. 241180. 244044. 246091. 247482. 246720.
"~ PRESENT VALUE OF PRUJECT AFTER TAXES  236364. 238649. 240204, 241194. 241709.
0846  .1607 .1785 .1825 .1817

~ EOUITY RATE W/ COST OF CAPITAL AT .120

«1741

7
51609.
2580.

- 49029.
11700.
9408.

27921
6067.

._16785,

5068.
6067
4349.

67185,

1520.

52654

* *
254400,
181634.
72765.
71317,
10697,
378.
*
1.1669
.1097
.2050
L1977
.1357
.1053
.8185
L0110
* *
247239,
241002,

«1716

'5265.

5253i.
2626.

49904.

"12150.

9576.
28178.
7790.
17323.
3064,
7790.
5648.

15206.
919.

14287.

" 4287.
* * 3
266800.
185985.
80814.

83277.
12491.

r x
1.2527
.1056
.319%
.1770
<3041
.0857
.8508
L0115

* * *
254941,
245953,

«1683

9
53452,
2672.

50780,
12600.
9744,

28436.
7178,

4375.
7178.

6127.

5427.
1312.

4114.

4116,

* *
7269200,
179858.
89341,

95046.
14256.

* *
1.3350
«1056
«1726
«1591
1085
0822
.8484
0114

* *

254808,

245633,
«1648

16881, 16

271600.

173211.
98388.

106605.
~15990.

* *
1.4115
.1056
<1644
.1483
1129
0765
 .8461
.0120

* *

254543,

245179.

«1615



UNIVERSITY OF WISCONSIN SCHOOL OF BUSINESS

Real Estate Investment Teaching Model Page | of 2
February, 1971
Equity Income 1 F 4
Student's Name Last 2 Digits of Course & Discount Tax Cards Cards
Card 1 Social Security # Section #'s Rate Rate 13 L]
r, 2 3 4 56 ]7 6 9 16 1 12 13 14 5 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 uru 45 46 47 48 49 S0 51 52 53 54 55 56 S7 58 59 60 A1 62 63 64 65
PRI P . )
lorTelace BANKERS ScH ; /500l .20b
Cost of
Project Description Extraordinary Equity Staging Staging
Card 2 Expenses Capital Multiplier Year
B4 UNIT A AT — GASe 70.25l ./_.aoop : I
ﬁ 2 3 4 5 6[7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Component Description Original Percent -Depreciation Starting Useful
Card 3 Cost Depreciable Method Year Life
T 7.3 45 617 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22;3;4252627‘28273031 32 33 34 35 36 37 38 39 0 41 42 43 44 45 4gm 47 48 49 50 5| 52052 4 55 gy 57 56 59 60 61 62 61 64 &5
LAN D o ‘
BUFLTENG -
PARKING
FURNI|SHT N&S /
LEVAITOR /s
[TRANSACTION Cos [T ! 4|
1rH_ YR REFIURBISHING /
1
Bonus Refinanced
Mortgage Description Principal Monthly Interest Interest Start End Term By
Card 4 Amount Payment Rate Rate Mortgage #
FIRST| ASS uUMED RTG, W . | 80000 | /§
SE+Lelas &ND MORITE. 1150 0 [
Re FIN|ANCED | FIRST ' 19000
REFUNBISH CHATTE L ___11coo /50 q -
1 2 3 4 5§ 617 8 9 10 M1 12 13 ta4 15 16 1T 1& 19 20 21 22 23 24 25 2¢ 27 28 29 I 31 32 33 34 35 de 27 I8 39 40 A 42 43 44 45 46 4] 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 &5



UNIVERSITY OF WISCONSIN SCHOOL OF BUSINESS
Real Estate Investment Teaching Model Page 2 of 2

February, 1971

Rental Expense
Gross Rent Expenses Growth Growth
Card Type 5 Rate Rate
7 2 3 4 51]¢6 [7778 9 10 117 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3! 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54 55 56 57 S8 59 60 61 62 63 64 65
T YY) TS AN ML
R E Tax
R E Taxes Growth Project Value
pe 6 » Rate Rate of Growth
. R .n» R ] R . i I ) *:",: . .
o ¥ T P i quo ’IOSOC' ! O/ O o

2 3 4 51617 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 4B 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Working Capital
Vacancy Loan
Card Type 7 Rate Interest Rate

050l . 09l
1 2 3 4 51617 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 4B 49 S50 S0 52 53 54 55 56 57 58 59 60 6) 62 63 64 65

To code Depreciation Method, use the following code no's.

no depreciation

sum of the digits

straight line depreciation
125% declining balance
150% declining balance
200% declining balance

VI W N —O
08 n

HAVE YOU CHECKED CARD | COLS. 61 and 647



Initial Data lnputs

Gross annual rent roll

Operating expenses and real estate taxes

Income tax rates

Capital investment allocation and
depreciation terms

Type and terms of financing

Time index adjustments for cost
trends and market values

7. Valuation and yield assumptions

SN e
e o o ®

o« o

[oa R V)]

!

Capital and Financial Summary Printouts

1. tInitial capital investment cost
allocations and depreciation
schedule

2. Financial payment schedule summary

3. Summary of input assumptions

Cash Flow Data Printouts

1. Annual income, expense, and after-tax cash flow

statements

2. Annual analysis of change in net worth and tax
savings

3. Annual ratio analysis of key financial factors

L, Prospective annual return on net worth before
and after taxes

5. Prospective annual cash return on cash equity,

before and after taxes
Discounted present value of project before
and after taxes at selected yield to equity
7. Actual yield to equity after adjustment for
reinvestment alternative yields

FIGURE 1: Simplified Flow Chart of Cash-Flow Investment Simulation Model



2)

3)

k)

5)

‘6)

7)

UNIVERSITY OF WISCONSIN SCHOOL OF BUSINESS
Real Estate Investment Teaching Model

Basic Definitions of Model Outputs

Current period return on Net Worth before taxes =

Cash Throw-off + Change in Net Worth

Net Worth at End of Previous Year

Current period return -on net worth after taxes =

Spendable cash + tax savings on other income +

(Change in net worth - change in cap. gains tax)

Net worth at the end of previous year less capital gains tax of

previous year

Cash return on original cash equity before taxes =

Cash throw-off

Total initial investment less initial mortgage debt
(This is adjusted for staged projects)

Cash return on original equity cash after taxes =
(This is adjusted for staged projects)

Spendable Cash after taxes + Tax savings on other income

Total initial investment cost less initial mtge. debt

Net income - market value ratio

Net Income

Market Value for the same period

After tax cash recovered - cash equity ratio (payback) =

Accumulated spendable cash after taxes + accumulated tax savings

other income

Cash equity required

Default ratio =

Operating Exp. + R.E. Taxes + Prin. & Interest on Mtge. + Working

Cap. Loan Prin. Repayment

Gross

Income



8)

9)

10)

1)

12)

13)

14)

15)

Lender Bonus interest Rate =

% of effective gross (not to exceed cash throw-off for period)
Balance due on loan at beginning of period

Resale Market Value at End of Year

Total Initial Investment Cost + Additional Staged Investment X
index for Year

Net worth of property =
Market value less balance of loans less working capital loans
A. Sales proceeds subject to capital gains tax =

-

Market value - (Total Capital Investment - Straight-line depreciation -
Allowed excess depreciation)

B. Sales proceeds subject to income tax =

Cumulative depreciation taken - Straight-line depreciation -
Allowed excess depreciation

C. Taxes on sale = (A X 1/2 Income Tax rate*) + (B X Income Tax Rate)
* Not to exceed 25%

Present value of project before taxes =

Original mortgage balance + PV of received stream of cash throw-off
+ PV of net worth if sold at end of year indicated by column number.

Present value of project after taxes =
Original mortgage balance + present balue of received stream of spendable
cash after taxes + PV of received tax savings on other income + PV of
(net worth less capital gains tax) if sold at end of year Iindicated
by column number.
Cash Equity Required = 2{5 components utilized -
é;face value of mortgages in force
For each year N (net worth - cap gains tax) +
/e
X = ‘/’ EE (Spendable Cash Aft Taxes + Tax Savings)*(1. + Cost of -1
Equity Cap) N :]
Y = (LOG (X) - LOG (Original Investment)/N

Equity Rate = Exp (Y) - 1.



NAME

Lutl 172 SURF RD
ScCOND REC BLUL
ELECT TO SITE
CLUB HUUSE

1-U POOL

ARFA SwM POOL
AREA UTIL BLOo
ENTRANCES + SGNS
I«F OF 40FTwW TRL
STARLC

SKELT + RIF RANS
DLLKS + LANDINGS
ReC EQUIP

- .MuR HOUSE

ol CLUSTERSEPTIC
WATER WELL
MAINT FACILITIES
RLS BLDG CUST SF
WILONERNESS LAND
LAREA 1 DREDGING
AREA 2 DREDGING
CONTINGENCIES
HI¥ING TRAIL
WATTR LINE

LAND DEVELUPMENT CASH FLOW ANALYSIS FOR--wATEX RESUURCES Ul T STupy PALE 1

SUMMARY UF [NPUTS

CAPITAL COST COMPUNELNTS <:> ANNUAL PLRCENTAGL INDEXLS (:)
PRICE PER UNIT LAND CUVERED TYPE YEAR LAND RoEs TAXES CAPITAL LSS CASH
4.00 2L.00 2 1 100. 100. 1. 9.
35040.00 1.00 1 Z 101. 129. 105. 8ue.
200.00 .00 0 3 102. 123. 1lue TC.
100000.00 25.00 3 4 103. 124. 1l>. 6.
7%000.00 1.00 1 > 104. 126. 12u. .
150uL0.00 1000V .vv 2 [ 1uS. 128. 129 -
90G0. 00 1000.00 2 7 106. 130. 13u. .
30000.00 8u0UU.00 2 d 1u7. 132. 135, B
1.00 40.00 2 9 108. 134. lay. B
10000.00 40U 1 1y 1u09. 136. lab. .
5000.00 1.00 1
10000.0v «30 l
254,00 .00 V]
20000.00 «90 1
500.00 00 J
2100.00 <00 C
10000.00 2.00 1
15.00 Y J
100.00 2120.00 1
18000.00 00 J
30000.00 <00 G
200.00 .00 0
2000.00 15740.00 2
250.00 1.00 o]
TYPE CubES

0=NU LAND CUVERED
L=LANU COVERED IN ACRLS
2=LAND CUVERED IN SWUARE FEeT



LAND DEVELOPMUNT CASH FLOW ANALYSIS FOR--WATER RESOURCES UNWIT >TUDY PAGE 2
MARGINAL TAX RATE <4800 @cmnvwc CUST PR RAW ACRE OF LANU 1.0u
WJURK ING CAPITAL INTEREST RATE «1500 EQUITY RATE UF RETURN=--USED [N PRLSENT VALUE CALCULATIONS 2Ue0U
REAL ESTATE TAX EQUALIZATIOUN RATE 35.00 PLRTFULIU RATE OF RETURN--0R UPPURTUNITY CusT 12.00
REAL ESTATE TAXES PER THUUSAND UF VALUE 90.00 FIXED AUMINLSTRATIVE + GENERAL EXPENSES PER YEAR 7150J0.
PRORATION FORMULA 0/0 TO LAND AREA .00 ADMIN. + ULENCRAL LXPENSES AS A O/¢ UF SALES VALUE 15.00
PRORATIDON FORMULA 0/0 TO SALES VALUE 100.00 ADMIN. + GENERAL EXPENSES AS A O/0 UF CAPITAL EXPENLDITURLS lu.0uy
CUSTS OF GENERAL lMPRUVEHENTS(::) 1 2 3 4 9 & 7 b 3
10FT 1/2 SURF RD 280000. 73%00C. 770U0. du>00. - - - . -
SECOND REC BLD - - 38500. . . - - - -
CLUB HUUSE 100000. . . . . . . . .
1-0 POOL 75000. . . . . . . . .
AREA SWM POOL 30000. . . . . . . . .
AREA UTIL BLDG 18000. . . . . . . . .
ENTRANCES + SGNS 30000. . . . . . . . .
1RF OF 40FTW TRL 42240. 44352, . . - . . - -
STABLE 10000. . . . . . . . .
SKEET + RIF RANG 5000. . . . . . . . .
DOCKS + LANDINGS 20000. . . . . . . . .
MGR HOUSE 20000. . . . . . . . .
WATER WELL 6300. . . - - - - - .
MAINT FACILITIES 10000. - - - - - . - .
WILDNERNESS LAND 100. . . . . . . . .
AREA 1 DREDGING 18000. . . . . . . . .
AREA 2 DREOGING . . 33000. . . . . . .
HIKING TRAIL 16000. . 17600. . . . . . .
TOTAL 680640. 117852. 166100. 8U200. - - . . .
ACRES DEDICATED @ 1 2 3 4 5 6 7 Y 9
GENERAL USE
10FT 1/2 SURF RD 32.13 8.03 8.03 8.03 .00 .0V .00 .0 .u0
SECOND REC BLD .00 <02 1.00 .0U .00 <0V .00 .00 .00
CLUB HOUSE 25.00 ) .00 U .00 .00 .00 «GU .00
1-0 POOL 1.00 .00 .00 .00 .00 <00 .00 .00 .00
AREA SWM POOL .04 .00 .00 .00 .00 .00 .00 .00 <00
AREA UTIL BLDG 04 +VU0 .00 eJu +00 «Qu «00 « 00 <00
ENTRANCES + SGNS 1.83 <00 .00 “uu .u0 <00 .00 .00 )
IRF OF 40FTW TRL 38.78 38.78 «00 «00 «00 o Ju «00 .00 «u0
STABLE 4.00 Ul »00 PRVIV] V0 - 00 .00 VY] «W0
SKEET + RIF RANG 1.00 « U0 .00 « QU ~u0 PRVI¢] .00 « U0 .00
DUCKS + LANDINGS 1.00 <00 00 <00 .00 ) .00 ) «u0
MGR HOUSE «50 «V0 U0 «00 «u0 « QU « U0 «00 «J0
MAINT FACILITIES 2.00 <00 .00 0u .00 .00 .00 .00 .30
WILDNERNFESS LAND 2120.00 ) .00 ~U0 .00 «UU .00 .00 .00
HIKING TRAIL 289 V] 2489 =00 «J0 « Q0 .00 V1Y) «VU0
SPECIFIC USE
10FT 1/2 SURF RD .00 16.98 16.98 16.98 16.98 Ba26 +00 «J0 «ul
1RF OF 40FTW TRL .00 15.15 15.15 1919 15.15 Belb - 00 « U0 «u0
YOTAL 2230.24 18.36 44,06 4uell 32.13 16.5¢ .00 VIV VIV

INITTAL RAW LAND AVAILABLE-~ 3300.00 ACRES

LAND FOR .5AC LOTS W/UTIL 450.,0C
LAND FOR 1AC LJT wW/0 UTIL 400.40
LAND FUR STUDIO CONDO LUX 4400
LAND FOR 2 BR CUNDOMINIUM 44990
LAND DEDICATED 2442.08
LAND LEFT #OR (PFN SPACE —el)

Lu

+LC
s
sUu
PRV}
VU
« 00
«00
« 0V
«JU
«UJ
oL
v
o JU
NN
U

U
. JJ

« LU



LAND DEVELUPMTNT CASH FLOW ANALYSIS FOR~-WATER (ESUURCES UNIT >Tuny PAGE 3

PURCHASE BASIS OF RAwW LAND FUR DEVELOPER 425000, (:)

DERT GUTSTANDING 0N RAW LANU AT START OF DEVCLOPMENT .

BOUK CQUITY IN RAW LAND AT START OF DEVELUPMULNT 42500u.

RESALE VALUE OF RAW LAND NET UF TRANSFER CGSTS 425000 .

RESALE EGUITY [N RAW LAND 425300 .

INITIAL FQUITY CASH IN DEVELUPMENT ENTITY 115000.

TOTAL EQULTY IN UEVELUPMENT ENTITY 540004

CASH EXPENSES OF ORGANIZATION 5000. AMURTIZED FUR 5 YEARS-~RECOGNIZED IN TAXABLE [NCOMc
NET CASH FNR DEVELOPMENT 11050u. [NCLUDED Iiv YEAR 1 NET CASH AFTER TAXcd>

FINANCING FOR LAND DEVELOPMENT

15T MORTGAGE AMOUNT==  3000000. INTEREST RATE-=yo.120UMDONTHLY PAYMENT-- «RELEASE PAYMENT~-  8uUUC.
1 2 3 4 5 6 7 8 9 19
PLINCIPAL PAJD . 1504000. 1504000, 1504000 526390 . o . .
INTEREST 1u5000. L8u728. 127644. 67741 15324. . . . N
PRINCIPAL RECFRIVED 1750010, 1016120. 1107150, 902460 . 263250, . . . .

BALANCE 1750010. 1262130. 865280. 263740, - . . . .



LAND DEVELOPMENT CASH FLOW ANALYSIES FUR--wATER RESOURCES UNIT STUDY

LSAC LLTS W/UTIL

LGF SIZE--30UARE FEE]

Lol SIZE--ACRES

PERCENT SOLD FOR CASH EACH YEAR

0/0 DOWN REQUIRED UN LAND CONTRACT SALES
IMTEREST RATE ON LAND CONTRACT SALES

TLR¥ 1IN YEARS UN LAND CUNTRACT SALES
CARRYING COST PER UNIT OF SALES INVENTORY
SALFS CIOMMISSIDONS 0/0 OF SALE» PRICE
CLOSING COSTS PER UNIT

CAP{TAL COST PER UNIT

DEVELOPMENT PERIQD i
BEGINNING INVENTORY ) .
PRGDUCTION STARTS 225.
PKLOUCTION COMPLETIONS .

SALFS IN UNITS
UMITS SOLD FOR CASH
PRICE PLR UNIT 800C
REVENUE FRIM CASH SALES
UNITS SOLND 0N LAND CUNTRACTS

DUWN PAYMENT RECEILVED .
ACCOUNTS RECEIVABLE ADDED .
SALFS CUSTS
CHMMISSTIONS PAID .
(LOSING CISTS .
Nt T CASH GFNERATED FRUM SALES ~e
RUNPFF OF LANO CONTRACT SALES
IMTEREST .
PRINCIPAL .
PTRIDD END ACCOUNTS RECEIVABLE .
RfAL ELTATE TAXES ON INVENTURY .
CAKRYING CUOST 0F ENVENTORY .

CAPTITAL COST UF lMPRDVFMtNTb(::) 365625,

TuTAL CASH REVENUE -369625.

21780
20
1udenl
+U0

« U0

«00
10Ue0U
19.00
425.00
16725.00

-

180.
225.

18C.
189
bulue
144000..

210U0U.
76500,

1147500

5340,
2250

37125,

S>UMMARY GF INPUT>
3 4

45. 45.

180 180.
180. 180.
180. 180.
t80. 180.
8400 d40u.
1912000. 1512000,
2268U0. 226300,
165350. 76500.
1208750« 1208700,
11226 11226,
45J0. 4500,
321720, 336379,
B71224. 856604,

832784,

YL AR

COVONCWVH N~

—

45,

1355,
150.

LtV e
L0

&§8U0.
1584000,

237000
765ud.

126930V,

11761
45Uua
263250,

990344,

PAGE

bALES pR[CL@NU. UNTTS SuLD

45,

13%.

180.
180.
BL0U.
1534000

237600,
74200

1269400,

5380.

250,

126177v.

3000,
dUUVe
3400.
$400.
8800.
B88uU0.

18U
18u.
180.
180.
18G.

4

" s o o

1o



LAND DEVELOPMENT CASH FLOW ANALYSIS FOR--wATER RESOURLES UNIT >TudyY

IAC LCT W/0 UTIL

LGT SIZE--SQUARE FEET
LUT SIZE--ACRES

PLRCENT SOLIY FOR CASH KACH YEAR

0/u DUWN KEQUIRED ON LAND COUNTRACT SALES
INTTREST RATE ON LAND CONTRACT HALES

Ter' IN YEARS ON LAND COUNTRACT SALES
CARPYING COST PER UNIT QF SALLS INVENTWLRY
SALLS COMMISSIONS 0/0 UF SALES PRICE

CLUSING COSTS PER UNIT
CAPITAL COST PER UNIT

DEVELCPMENT PERIOU

BEGINNING INVENTORY

PRODUCTION STARTS
PRONUCTION COMPLETIONS

SALSS IN UNETS
UdITS S0LL FJOR CASH
PRICE PER UNIT
REVENUE FrOM CASH SALES
UNITS SOLD UN LAND CUNTRACTS
DUOWN PAYMENT RECEIVED
ACCOUNTS RECEIVABLE ADDCOD

SALES COSTS

CNMMISSICNS PAID

CLOSING CASTS
NLT CASH GENERATED FRuM SALES
RUNOFF OF LAND CONTRACT SALSS

TMTEREST

PRINCIPAL
PERTIOD END ACCOUNTS RtCEIVABLE
REAL ESTATE TAXES 0N (INVENTURY
CARRYING CUST IJF INVE.TORY
CAPITAL CUOST OF IMPRUVEMENTS

TulAL CASH REVE'IUE

9530

137500.

~1375)0.

SUMMARY UF INPUTL

43560

1.00

100U

«UU

«00

+ L0

| RVIVRWN)

15eul

325400

1100.L0

2 3

- 23e
10vV. Loue
125, 100.
10v. 130.
10v. 100.
550U. 5775.
550000 . 577550.
82900« 8665
32500, 32500,
43%000. 448375,
£041. 42d1.
1250. 2500
119500, 12lUvue
316209. 350688,

29

75.
L0U.
10).
10Ja

6J93.
oJubu0U.

36750,
3250u.

481750.

4492,
2500,
14875,

3719483,

Yo A

CO®NOC VP W~

—

22

1>,

| JVIVEN
[YVIVIN
6USU.
6050uu.

9L T5u.
325%0UJe

48175V.

418254,

1 00.
2500.
5775.
6050.
6050.

SALC > PK[Ct@‘-’L. UNIETS SulLD

| ROXVIN
10uve.
10C.
10V

10



LAND DEVELOPMENT CA3H FLOW ANALYSIS FOR--WATER RESUURCES uUNIT STUDY

STUDIO CONDO LUX

LOT SIZE--SQUARE FEET
LOT SIZE--ACRLS

PERCENT SOLD FUR CASH EACH YEAR

0/0 DOWN REQUIRED ON LAND CUNTRACT SALES
INTFREST RATE ON LAND CONTRACT SALES

TERM IN YEARS ON LAND CONTRACT SALES
CARRYING COST PER UNIT OF SALES INVENTORY
SALES CDMMISSIONS 0/0 UF SALES PRICE

CLOSING COSTS PER UNI1
CAPITAL COST PER UNIT

DEVELOPMENT PERIOD

BEGINNING INVENTORY

PRODUCTION STARTS
PRODUCTION COMPLETIONS

SALES IN UNITS
UNITS SOLD FOR CASH
PRICE PER UNIT
REVENUE FRUM CASH SALES
UNITS SOLD ON LAND CONTRACTS
DUWN PAYMENT RECEIVED
ACCOUNTS RECEIVABLE ADOED

SALES COSTS
CUMMISSIUNS PAID
CLOSING CBSTS
NET CASH GENEKATED FRUM SALES
RUNOFF DF LAND CONTRACT SALES
INTEREST
PRINCIPAL
PERIOD END ACCOUNTS RECEIVABLE
REAL ESTATE TAXES ON INVENTURY
CARRYING COST OF INVENTORY
CAPITAL COST OF IMPROVEMENTS

TUTAL CASH REVENUE

:

254

17900.

24562>.

~264562>.

SUMMARY CF INPUTS
5950
N
10U V0
U0
«00
+00
300,00,
15.0
1000.,00
982%.00
2 3 4
. 5e Se
20. 20. 15.
25. 20 20«
2U. 20. 20.
20. 20 20.
17900. 18795, 19690.
358000. 375900. 393800.
>3710C. 56385. 59070
2000v. 20000, 20000.
284300. 299515. 314730.
1329. 27191, 2323,
750. 1500. 1500.
20632>. 216150. 169480,
75896. 79074. 140827.

YL AR

OO O~NO VS whNr—

—

Se

15.

<Ue

2U.
20585.
411700

61755,
20000.

329445

1528.
7950

321667.

179CC.
17900.
18795,
19690.
20585,

20.
2U.
20.
20.

PAGE

SALFES PR[CE@ NOo UNITS Sulb

6

10



LAND UDEVELOPMENT CASH FLOW ANALYSIS FUR--wATER RESUURCES UNIT STULY

2 BR CONDUMINIUM

®

LOUT SEZE-~SQJUARE FEET

LUT SIZE-—-ACRES

PLRCENT SOLD FOR CASH EACH YEAR

0/Q DUWN REQUJRED ON LAND CUNTRACT SALES
[NTEREST RATE UN LAND CONTRACT SALES

TERY IN YEARS ON LAND CONTRACT SALES
CARRYING COST PER UNI I UF SALZIS INVENTURY
SALFS COMMISSIUNS 0/0 OF SALES PRICE
CLUSING COSTS PER UNII

CAPITAL COST PLR UNIT

DEVELOPMENT PERIOD 1

BEGINNING INVENTORY .
PRUDUCTION STARTS 27
PRODUCTION COMPLETIONS .
SALES IN UNITS .
UNITS SOLD FOR CASH .
PRICE PER UNIT 22500,
REVENUE FROM CASH SALES .
UNITS SOLD N LAND COUNTRACT, -
DOWN PAYMENT RECEIVED .
ACCOUNTS RECE1VABLE ADDED .
SALI'S COSTS
COMMISSIONS PAID .
CLOSING COUSTS .
NET CASH GENERATED FRUM SALES .
RUNDFF OF LAND CONTRACT SALES
INTEREST .
PRINCIPAL .
PCRIOD END ACCOUNTS RECEIVABLE .
RcAL ESTATE TAXES ON INVENTORY .
CARRYING COST OF INVENTURY .
CAPITAL COST UF IMPRUVEMENTS 320625.

TGTAL CASH REVENUE ~320625.

SUMMAKRY UF INPUTS

150,

Ul
10v.0uU
«uU0

ol

.00
300.00
15.00
100V .00
1284%.u0

20.
25.

20.
2U.

22500.
45000u.

67500.
20000«

362500,

1670,
750.
269325.

90754.

5.

20.
20.

20.
20.

23625.
472500.

10875,
20000.

38l625.

3508.

1500.

282150.

94466,

1v.

2J.

20

20
24750,
495000,

74250,
20000.

400750.

3675.

1500.

221230,

174345,

Ye AR

CLPOP~NO U

—

5

124

20

VN
258175.
5175G0.

T7625.
20000.

419875,

1921
Toue

417204,

22500.
2:500.
23629
£4750.
228754

2V
20
2U.
20.

¢ ¢ & 0

PALE

SALES pmcs@w. UNITS SuLb
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LAND DEVELOPMENT CASH FLOW ANALYSIS FOR--wWATER RESOQURCES UNIT >TuDY PAGE 8

AGG EGATE RESULTS

ODEVELUPMENT PERIOD 1 2 3 4 5 6
Total % of sales
REVENUE FRGM CASH SALES . 219%000. 293790C. 3005309. 311620Ue 1584000 13,443,900 100%
DOWNPAYMENT RECEIVED . . . . . .
ACCOUNTS RECEIVABLE ADDED . . . . . .
SALFS COSTS
COMMISSIONS PATD . 41970C. 440685.  4530-70. 467730.  237500. 2,016,585 15
CLOSING £OSTS o 147000.  149000.  149000.  149000. 7650. 672,500 05
RUMOFF OF LAND CONTRACT SALES
INTEREST . . . . . .
PRINCIPAL . . . . . .
PCRIOD END ACCOUNTS RECEIVABLE . . . . . .
CAS!t FROM GPERATIONS o 222930U. 2348220. ¢2405730. 2501470. 1269900, . 10,754,820 8o
LESS CASH CUTLAYS
CARRYING COSTS-—RAW LAND 1650. . . . . . 1,650 00
CARRYING COSTS—-INVENTORY . 500U 10000, 10003, 7250, 2:50. 34,500 00
REAL ESTATE TAX--RAW LAND 6311. . . . . . 6,311 00
REAL ESTATE TAXES--INVENTORY . 10387, 21813, 22317. 17450, 54880, 77,853 ol
MANAGEMENT + ADMIN. COSTS 175001,  921312.  5514D0.  541116.  494055. 23700u. 2,520,484 19
NEW ALLOCATED CAPITAL QUTLAYS 1069370. 896275, 9410950, 821960, 263250, . 3,993,905 30
NEW GENERAL CAPITAL UUTLAYS 680640, 117652, 166100, 8G>00. . . 1,045,092 08
NET CASH REVENUE -1932970.  676483.  657860.  93005u. 1719470. 1324179. 3,075,068 23
PROJECT DEBT STRUCTURE
TOTAL INITIAL BALANCE .
BALANCE END Of YEAR 1750010. 126213u.  8652B0. 26374G. . .
TOTAL PRINCIPAL PAYMENTS . 1504000. 1524000. 1594300, 526990« - 5,038,990 37
TOTAL INTERCST PAID ON PRUJ. 105000.  207422. 1810L3.  133350. 81556 . 708,5k1 05
INTEREST ADDED TO LUAN BAL. . . . . . .
NLT CASH FROM DEBT INCURRED 1750010. 101612us 1107150 90246uU. 263¢%5v. . 5,038,990 37
CASH AVATLABLE BEFQORE TAXES ~281763. ~183820. 800u0. 19496u. 137418V 10241i70. 2,366,530 18
CAPITAL COST UF TMPROVEMENTS
PORATED TGO UNITS SulD . B98275. 330354.  941)50. 9838.5.  351.00. L, 104,504 31
G=NLCRAL CAPITAL COST
PRORATED TO UNITS SULD . 150181.  220327. 256309. 2664t2. 139336, 1,045,065 08
LAND COST PRORATED TO UNITS SULD . 88452, 92875, 93u21. 98574. 50uT4. 424,996 03
TAXABLE INCOM: FROM OPERATIUNS  -2889360. 33128%. 339445,  402389.  3913G4. 481/60. 2,114,946 16
ESTEIMATED [NCOME TAXES . 159018. 162933, 194442, 264654, 234124, 1,015,171 08
TAX SAVINGs ON OTHER INCOME 138750, . . . . .
ERRERERRRRRRREERERRRRRER IR R R R R RN R R RRE R R RN R R AR R R R R R R R R KRR KR R R AR Rk RRRKKARARRRARRR AR KR A RARRKARRRRRRRRARRRKRIRRARRKAIAE
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COMPUTER TECHNIQUES TO AID
CASH FORECASTING AND AFTER-TAX REAL ESTATE INVESTMENT ANALYSIS

Introduction

It is widely held that the investment value of any income-
ﬁroducing capital asset is the present value of the net income to
be generated. This has been generally true since the days of
Alfred Marshall and Irving Fisher.1

Frederick Babcock went so far as to maintain that there was
only one method of valuing real estate, the discounting of build-
ing returns extended to perpetuity with capitalization rates
determined in the market.2 The basic concept of Income/Capitalization
Rate equals Value has become a truism for income property appraisal,
but the appropriate application of this concept is a matter of
considerable debate when forecasting sale price.

The purpose of this article is to suggest how an available
computer service can actually apply the theory of the income approach
to value to modern real estate investment counseling and appraisal
asgignments. Because the system relies on a combination of market
rents, historical costs, and a present value discounting of returns,
it is also possible to comment on the controversial need to use and
correlate three approaches to value.

Redirection of income theory

Over the years the definition of Income has evolved from a simpie
average annual net income over the full useful life of the investment

to a mixed return of periodic incomes and singular reversions, and
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most recently, to a further division of returns between vested

mortgage interests and equity interests.a Concurrently, Capitalizativn
Rate has evolved from a simple straight line concept to elaborate
composite, Hoskold, Inwood, or Ellwood configurations. Each refine-
ment has attempted to provide a more realistic allocation of proceeds
among cash dividends, mortgage payments, and capital recapture.

In these refinements concern with methodology gradually obscured
original present value theory. One school of thought, with its roots
in Babcock, seeks an ''overall market rate' by analyzing market sales of
properties producing known net incomes. However, a cap rate determined
by the ratio of income to sale price is nothing more than the reciprocal
of a price/e#rnings ratio, such as used in the stock market. A
"market rate' of .085 means a price/earnings ratio of 12, a more
accurate representation of market price comparisons than is possible
with its cousin, the gross rent multiplier. Insurance comp#nigs and
. banks frequently determine loan value basis as some multiple of a
normalized or average net income expectation. For smaller income
properties the market may well operate on net income multipliers‘b A
multiplier is a market comparison approach and not specifically a
present value factor, however.

Another approach to cap rate, such as the Ellwood method present
value annuity, would construct a factor as a function of loan ratio,
interest rate, mortgage term, equity yield, and depreciation. A single
composite discount rate requires that Income in the present value
equation be constant at an average figure. Any leveling or averaéing or .

income to achieve conformity with the single variable truism I/C = V.does



violence to the proposition that present dollars are worth more than
future dollars and avoids the need to place returans to investor in
Qpecific time periods. All of the scholarly concern with the

Capitalization Rate misses the point that the income received by the

" investor is uneven and erratic in amount and of differing investment
~quality due to varying degrees of penetration in income taxes on

these receipts. Nonetheless, the income schedule, not the capitaiization
rate, is the root of all value.

Therefore, the basic proposition of this essay is that, if the
income approach to value is to be salvaged as an appraisal tool, then
attention must be redirected to the problems of:

1. Redefinition ofvthe income returns to the investor.

2. Placement of returns in specific periods of time.

3. vAccounting for each type of return to reflect exposure to

income tax confiscation.

4. Reliance on simple, compound-interest, reversion discounts

only rather than all-encompassing fictional annuity factors.

5. Redirgction of appraisal methodology to reflect investor logic

and motivation.

Redefinition of income returns

It .must be recognized by now that the productivity of any real
estate investment is not only shared between mortgage and equity interests
but is also distributed among local governments via real estate taxes andu
the national government in the form of income taxes. Therefore, if it is

acceptable to value returns to equity after debt service, it shoulid be



acceptable to value returns to equity after partnership shares have
been taken by local and federal government. The stream of returns,
measurable in money terms, received by the beneficiary of certain
vested rights in income-producing real estate must therefore be the
éfter-tax spendable cash which he enjoys attributable to the real
estate. The investment value of the equity is the present value of
after-tax spendable cash from the point in time when the initial
commitment of funds is made to the time that the equity commitment is
withdrawn through sale, abandonment, or reorganization of the legal
entity of ownership. The after-tax cash received in each period is
discounted back to the point of initial investment as a simple Inwood
reversion, and the series of reversions is then totaled to measure the
present value of equity returns. The total investment value of the
private vested interests (as contrasted to the public vested interest
in real estate and income taxes) is then the present value of the after-
tax cash benefits to equity and the present value of payments to the
mortgage interests.
After-tax spendable cash in real estate may cowme to the investor
over time féom four sources in varying amounts:
1. Positive cash flows remaining from normal operational revenués
over successive periods of time.
2. Positive net worth received as proceeds on sale of the
property after debt and capital gain tax claims have been paid
at a single point in time.

3. Surplus proceeds not subject to tax derived from refinancing
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of an existing mortgage balance with a larger loan balance
at infrequent points in time.

4. Spendable cash salvaged from other income subject to income
taxation unless shielded by tax losses generated from real
estate ownership over successive periods of time.

Positive cash flows from operations and spendable cash salvaged from
other income each period must be scheduled for the anticipated time
sequence., Proceeds from sale or a refinaﬁcing must be given assumed
but specific calendar dates. In addition c;sh flow from operations or
other income must be permitted to vary in each period of time because,
at the very least, interest and depreciation deductions to determine
taxable income will vary and over the long run most revenue and expense
factors will shift in amount for a variety of reasons.

Month by month determinations of after-tax cash flows is a tedious
and repetitious task well suited to the abilities of electronic data
processing machines. Indeed, the accurate and extensive accounting
required of this method may be a major factor in explaining the willingness
of practicing appraisers to accept normalized income for appraisal
purposes while paying their own CPA to calculate after-tax cash flow for
the appraisers’' own real estate investments.

It is recognized that determination of spendable after-tax cash
involves assumptions which can be unique to a single investor or
'chatacteristic of a class of investors. If these assumptions must always
be unique to one taxpayer, then any valuation of after-tax income is

appropriate to investment counsel but not to appraisal. But, it certain



assumptions can be modified to reflect ptobable group behavior, then
after-tax benefits are not only benefits to the user but marketable
benefit streams appropriate to appraisal consideration. Consequ?nLly
this study will first describe a valuation model for the investor and
then suggest the extension of the method to appraisal.

Genieral structure of an

investment model

Investment models for the computer can be designed to produce
alternative results of given actions with measures of the chance of
varying degrees of success and failure,8 a single result with a stated
probable 3tandardberror, or a single result which is simply the
mechanical and mathematical result of one set of numerical assumptions.
The.fnvestment model described in this paper is one of the latter types,
a "heuristic model' say the decision theory people, for it runs through
a single set of inputs and stops without searching for an optimal
solution. Since the combin;tion of alternative inputs is infinite, it
is presumed that the analyst has narrowed his choices to a limited set
of practical alternatives on the basis of his own judgment and experience.
The product of the model is an extension of decisions already made by_che
investor or appraiser or modified as a result of previous runs on the
computer. It lacks the glamour of an optimizing model or decision-making
model, but it is doubtful that the art of real estate investment can
_either be made conclusively mechanistic or would be accepted as such by
practitioners if it were. Any model builder must anticipate the resent-
ment any computer system generates among real estate practitioners, and

this model deliberately avoids infringing on matters of 'judgment."
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Reference to the simplified flow chart of inputs and outputs 1in
Figure 1 will suggest the type of input information which presumes an
extensive market and cost study by the investor or appraiser prior to
bringing all these factors to bear in the valuation process. The gross
annual rent roll, current operating expenses and real estate taxes, and
the type and terms of financing all require full knowledge of the market
if the data provided are to be realistic and are to justify sophisticated
.anaiysis. ' Depreciation assumptions, income tax decisions, and choice of
discount rates requiré explicit choices by the investor or professional
analyit. Time index adjustments of each input factor to anticipate
changing mirket, cost, and money factors in future years require an
unde¥standing of the dynamics of real estate appropfiate to the
professional ideals of realtor, appraiser, or counselor. Once the
analyst has made these assumptions and communicated these to the machine,
the computer simply does the tedious arithmetic to produce the annual
summaries of operations computed monthly as outlined in the box of
Figure 1 designated "cash flow data printouts." The teaching
model which follows is one of a family of alternative programs which each
follow the general format of cash flow analysis but vary the degree of
detail in the initial inputs to focus application to the objectives of
the architect{ the land planner, the tax assessor, the lender, or the

appraiser,

It is important to distinguish between a model which provides financia!

profiles with investment valuations and an appraisal model intended to

forecast purchase price in the market. The investment model must presume

at the start a purchase price which is then allocated to different capital
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classes for depreciation calculations for purposes of measuring taxable
income. Cash returns could be valued by an array of capitalization

rates to permit equivalenf comparisons of mortgage-equity apd after-
tax inyestment valuation results. However, the appraisal is attempting
to forecast a price, not assuming one from the start. Moreover, the
appraisal must presume group behavior patterns if it is to infer a

price the sub-group may typ;cally pay. If there is group behavior, there
should be only one discount rate or, more realistically, a narrow range
of capitalization bfacketed by two related discount rates. Therefore,
for an appraisal model there must be further processing of originai
acquisition cost allocations to bring after-tax cash flows as discounted
by the market expectation of return into balance with the forecasted
purchase price. An investment model is not an appraisal technique for
estimating probable selling price until it can be proven that a certain
group of buyers has a certain pattern of analysis of cash flows or that
these buyers rely on the results of the specific investment models in
question. Thus the presentation which follows must be thought of as an
investment model until the modifications necessary to reflect market
behavior have been intro&uced or buyers in the market generally foilow the

output of an investment model.

To illustrate both the theory of speﬁdable after-tax cash-flow
as the basic tool of real estate finance and the application of
computer techniques to simplify analysis, the forms and outputs of the

University of Wisconsin Mini-Model for rental properties are used in

IT1lustrations | and 2 or a computer terminal which asks for the

required information in a dialogue with the analyst. The sample data
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is based on the investment case of a 24~-unit Apartment Building

described in Appendix A. The output is found in lllustrations 3 and

4, A more elaborate cash-flow simu}atlon model for land development
is provided in Appendix B to suggest how capabilities of a model can
be expanded to include fancy timetables for development, detailed
capital budget assumptions, and a great variety of financing packages.
These models and many variations are available commercially and are

in use by a variety of real estate analysts today including major

sources of mortgage money.

General Explanation of Inputs

Most of the information in regard to the 24-unit Apartment
Building is clearly transcribed from the data in Appeﬁdix A to the
input forms of lllustrations | and 2. Note that each is described
in English so that the output form is identified in a fashion custom
tailored to the property to be analyzed. A general description of
what can or cannot be done with these input forms is always attached
to the input form or available by inquiry on the computer terminal,
and these instructions are found in Figures 2 and 3. However, several
items need additional explanation:

Card type | - provides for student identification by name and
number should there by two ''John Smith's' in a
class while the course and section number is for
internal administration purposes. Of relevance to
the real estate question is the decision by the
investorsthat he wishes to receive a minimum of
18% per annum compounded on the lnwood basis and
his determination that he will be an average or
marginal income tax level of 30%. The last two
items in columns 61 and 64 simply inform the com-
puter how many cards to read for Card types 3 and
4 which are the only multiple cards in the program.
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FIGURE 2:

UNIVERSITY OF WISCONSIN SCHOOL OF BUSINESS
Real Estate Investment Teaching Model
February, 1970
Instructions For Use of the Coding Forn

GEWERAL

1. Cards were designed to require no change in field spacing stops set on
the keypunching machine so that large batches of input forms may be done
at once and so that a student may keypunch single cards to alter one
or more assumptions for a second or third run. All decimal points and
dashes must be punched where indicated on the coding form.

2. Une chagacter or number for each blank. wvecimal points and dashes may a
not be altered or written over.

3. All dollar amounts must be coded in the rightmost portion of the allowed
space - do not include dollar signs. Decimal figures must be corrected
to the left relative to pre-printed decimal point.

L. For numerical inputs blank spaces will be read as a zero (0); for
alphabetical inputs, blank spaces will provide white space on the output.

1. Last two digits of social security number required to differentiate
between those with the same name.

2. Course and section number required for internal school accounting.

3. The equity discount rate is the yield rate at which the investor wishes
to determine the present value of the project, discounting all cash
returns to the beginning of the first period.

4, The income tax rate is the marginal rate assumed by the investor.

"Y cardgs #3'' indicates the number of component description cards (1-6)

5.
in column 61, "# cards #4'' indicates the number of mortgage cards (1-4)
in column 64. Failure to code these properly will terminate processing
of your data and you will receive no output.
CARU 2

1. Project description can be an address, firm name, or description of
project and run such as ''24 Unit Apart. - 90% loan''.

2. Extraordinary expenses can be used to deduct for high vacancies in
first year, to eliminate excess rents in the first year, to recognize
commissions for leasing space, to permit higher operating costs during
a ''shake down'' year, etc.

3. The staging multiplier permits an optional increase in gross rent,

expenses, and real estate taxes due to an increase in rentable area

provided for in the Component Description and Mortgage Description
cards Starting Year column. Indicate year increase is to take effect
in column marked '‘Staging Year' (1-9) DO NOT STAGE IN TENTH YEAR!

Both year and multiplier must be coded but if staging option is not

used leave voth coding spaces blank.

1. Conmponent description might be land, structure, and furnishings and
you would repcat these categories if you wished to build a second stage.
2. % depreciable is 1004 minus ¢4 of salvage.
3. Vepreciation method code:
no depreciation
sum of the digits
straight line depreciation
125% declining balance
1504 declining balance
200X declining balance

I WN —O
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FIGURE 3:

Starting year is always a | for the original investment components

and the staging year for any addltlons or replacement of such short-
lived items as furniture,

%sefu; life is number of years over which component vill be depreciated
0-uy

Mortgage description may include any type of financial instrument.

For example, a land lease could be defined as a site worth $300,000,
monthly payment would be 1/12 of annual rent and interest rate would

be the annual rent divided by the indicated value of the land.

Honthly payment will be computed if not indicated.

Interest rates are constant annual rates. 8.5% interest = .08%0.

gonus interest should be stated as a percent of gross rents which must
be paid to the lender., Bonus interest paid only if cash flow is positive.
Starting and Ending years are the first and last years payments are to
pe made.

If mortgage term is longer than ten years or is not refinanced, place

a 10 in the column "Ending Year',

Indicate full amortization term in years of mortgage in column '‘Term'
You must indicate which new mortgage will replace a specific old
mortgage. Otherwise if a loan matures during a projection period,
final balance will appear in cash flow statement as '"Principal Payment"
and if it exceeds available cash, there will be an automatic working
capital loan.

If loan for staging is less than cost of capital component for

that stage required,cash is charged to working capital loan.

Expenses do not include real estate taxes. Expenses may include only
cash outlay items or may include reserves for replacement and redecorating.
in the first case you may wish to include several incremental cost
component outlays for remodeling and refurnishing as an alternative
to regyular maintenance and reserve allocation.
All growth rates are constant annual rates. 5% growth rate = .05

-5% growth rate = -.05
Patterns of growth rates should be consistent; if rents are constant
and expenses are expected to increase, project value rate of growth
should probably decline.

Real estate taxes are for the first year. In Madison the average annual
growth in real estate taxes is exceeding 6% and an average increase of
5% a year is the typical minimum rate of tax increase in cities through-
out Wisconsin,

Project value rate of growth is a constant annual rate.

The vacancy rate is the percent of rent lost due to vacancy and turnover.
For example, if an apartment has 10 units it has 120 monthly rental
units, If 6 units turn over and are vacant 1 month the vacancy rate is
6/120 or 5%

The working capital loan interest rate is either the 90 day note rate

at the bank or the equity discount rate reflecting the yield required

on short-term advances of equity money.
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Card type 3 -

Card type 4 -
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provides not only a title for the output but
several special features as well. The item
"'extraordinary expenses'' permits recognition

of first-year variations in rent levels, vacancy
rates or expenses which may characterize a pro-
ject. In this case the facts indicated that there
would be additional expenditures of $2,100 in the
first year and that there would be additional
vacancies of 12% during the refurbishing and re-
leasing of apartments during the first year. These
adjustments combined mean that net cash income in
the first year will be $7,625 less than what might
otherwise be expected. This device is therefore

a method of modifying the simple linear time in-
dexes for rents, expenses and taxes which are
offered on card types 5 and 6. The staging multi-
plier and the staging year were not used in this
case but permit the student one expansion of his
project. For example the project might be doubled
In size in the third year and the staging multi-
plier would multiply rents and expenses and real
estate taxes by a multiplier of two. The simpli-
fication permits the student to phase capital
investment to anticipate absorption rates of space
but leads to some oversimplification of variable
cost relationships which may exist with scale.

itemizes 6 classes of assets according to their
depreciation group or starting year. It is more
than adequate for a single investment but it should
be expanded for elaborate staging. The arbitrary
limit was to control key-punching and computer

time expenses for the department.

The method of mortgage payment can be stated as

a fixed dollar amount, as a level amortized mort-
gage if the number of months in the term of the
mortgage is known, or as an annual constant rate

a percentage of the mortgage amount converted to

a monthly payment. To permit periodic refinancing,
it Is possible to start and stop mortgage obligation
in any given month. For example, a first mortgage
may be acquired at the time of purchase and a second
mortgage then defined which begins 6 months later,
with both mortgage balances replaced by a new first
mortgage in the sixth year. With this device it is
possible to test the impact of alternative financial
loans on investment value and equity yield or to
measure the influence on investment value of a loan
closed to repayment for 10 years instead of 5

during an inflationary period. The bonus interest
provision allows the investor to measure the true
cost of his financing over time relative to mortgage
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balance, to cash-flow, and to after-tax investment
value. Because the repayment method is not tied
directly to the mortgage due date, it is possible
to finance with notes such as a 10-year mortgage,
amortized on a 25-year basis, and ballooned for
the balance at the end of 10 years. Payment of a
mature mortgage balance is made directly from after-
tax cash, and proceeds from new loans also go to
the same account. Therefore, if the refinancing
provides additional cash to the investor, it is
recognized as a return, while deficit cash is
first covered by operational income and then by

an automatic working capital loan, a feature to

be discussed when describing Card type 7. Since
value can be created by the form and pattern of
financing available to the investor and since
mortgage credit is becoming so elastic in its
terms and costs, complete flexibility is needed
for sophisticated investment planning. The com-
putations by the computer eliminate the need for
the investor using any complex set of tables for

a single result, while at the same time they re-
veal to the investor the exact cash-flow implica-
tions of the finance plan for each year under study.

begins with the so~called normalized gross rent

and operating expenses (excluding real estate

taxes). When calculating after-tax spendable cash,
it is obvious that taxable income must change,

even when the net income before tax and debt

service is a constant dollar amount. However, it is
likely that over the life of any particular invest-
ment this net income figure will also tend to shift
as the elements which constitute revenue and expenses
alter over time. Therefore, a time schedule or index
of change permits the analyst to make explicit
assumptions in regard to the future in order to test
the sensitivity of his yield expectations to changes
in the time-line of developments in rents or occu-
pancy, real estate taxes and expenses, or resale
price of his investment. One might test three sets
of assumptions in regard to the future by holding the
elements of net income constant in one case, inflating
costs and prices in a second case, or perhaps infla-
ting costs and deflating rents and resale to have a
picture of the slope of downside risk as a third
alternative.

Project value growth rate is a resale price index
which provides an opportunity to produce true de-
preciation, defined as the difference between ori-
ginal outlays and net recapture on resale. In-
flation should be understated to reflect commissions
and other claims on reasle models permit alternative
adjustments for resale costs or the curve of property

value change. Time indexes are a simple way of
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probing the investment significance of trends and
future events. It is too early to find much ac-
ceptance of probability and risk models of real
estate investment among those who make the market.
Much real estate investment is made in anticipa-
tion of inflation, and this index model would
provide an opportunity to measure just how infla-
tion should affect purchase price limits currently.
Gross rents must rise faster than taxes and expen-
ses if resale price is to rise without a change in
market discount factors. The reasonable expecta-
tions of profits due to inflationary price rise
when converted to indexes in this section may not
justify a contemplated purchase price when yield

is actually measured for this set of assumptions.
The use of an explicit cash-flow model, even though
the indexes are only '‘guesstimates,' may underscore
the character of excessive asking prices. |t is
still true in real estate that most profits are
made with a good buy rather than a lucky sale.

Card type 7 - Requires only a statement of vacancy rate and the
interest cost of short term money required to cover
operating deficits or refinancing shortages. The
9% rate in this case indicates the investor expects
to use bank money, for if he used his own cash it
would be necessary to indicate a minimum of 18%
just as he required on his original investment.
These interest costs are added to working capital
loan balcnace due and are not subtracted at tax
deductible interest rates by the model.

General Explanation of Qutputs

The teaching model provides two pages of output, Illustration #3
which summarizes assumptions and financing repayment schedule, and
I1lustration #4 which provides four types of information, a 10 year
cash-flow forecast, a 10 year net worth analysis, a 10 year ratio analysis,
and the present value of the project as a total of the present value of
each investment interest discounted at the appropriate rate. In short,
each source of spendable dollars for the investor is identified, given
a dollar payment and scheduled for the fiscal year in which the outlay
or receipt would occur. Present value concepts of money at work are

meaningless without a reasonable effort to establish or assume the
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the time-line of financial events related to the project.

NET INCOME in Illustration #4 represents the traditional method of
real estate productivity although it is ''not normalized'' for the
projection period. This net income must be adjusted for deductible
DEPRECIATION AND INTEREST to determine TAXABLE INCOME, and if taxable
income is negative there can be TAX SAVINGS ON OTHER INCOME. Net income
less interest and principal payments determines CASH THROWOFF before
income taxes and if cash throwoff is negative It is necessary‘to
replenish cash with a short-term WORKING CAPITAL LOAN. The term '‘cash
throwoff'' represents a pre-tax but after debt service item and is
standard terminology in the new income property manual published by
the Society of Real Estate Appraisers. The estimated INCOME TAXES are
then subtracted to determine cash from operations which must first be
applied to working capital loan balances due before drapping through to
SPENDABLE CASH AFTER TAXES. Spendable cash after taxesuincludes surplus
proceeds for refinancing and measures the yearly cash dividend to
the investor, the income stream which so many theorists have generalized.
it is highly unlikely that the curve of this cash flow would permit any
averaging (ile, normalizing) for valuation purposes since an annual fore-
cast already represents an average of monthly receipts. At current
interest rates and required equity yields a difference of one month means
a difference of 13 per annum or more.

In addition to cash dividends there is the potential benefit of
equity enhancement due to appreciation in the market value of the
property or repayment of loans in excess of market value decline so the
investor is concerned with the changing position of the net worth of

the property. Cash realized on resale would be net worth less capital
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gains taxes and deferred income taxes on excess depreciation and these
computations are made as a preliminary to valuation of all cash returns
to the investor assuming ownership for a given period of years and then
resale at the market value for the year specified as the resale date.
Computation of the capital gain and taxes on sale is explained in

Figures 4 and 5.

Analytical Ratios

To measure risk for the mortgage investor and the equity investor
two ratios are provided. For the lender the DEFAULT RATIO indicates
the cash breakeven point as a % of gross rent as defined in Fig. 4.

The lender views this as the variation in the income stream which would
affect repayment of the loan according to the terms. The equity
investor has a more static view of risk for he is concerned with rapid
recovery of his original cash investment. In Illustration 4 the apart-
ment case indicates that considering all AFTER-TAX CASH RECEIVED AS A
RATIO OF INITIAL CASH EQUITY, the equity investor has no cash risk
after 5 1/2 years have passed while the lender after the refinancing
still faces an exposure of $185,383. Risk stated in terms of loss of the
original investment is therefore much higher for the lender than for
the equity investor, a fact which runs counter to the traditional view-
point but which explains the economic logic of higher mortgage yields

and equity participation.

BONUS INTEREST paid is converted to an interest cost by dividing
the payments by the average loan balance outstanding during each fiscal
year. A bonus interest stated as 4% of gross rent appears far more

injurious to the equity position than restatement as % or loan balance
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FIGURE A&:

ULIVERSITY OF WISCONSIH SCHOOL OF BUSINESS
Real tstate Investment Teaching Model
February, 1970
Basic Definitions of llodel Outputs

Current period return on liet Wortih before taxes =

CLash Throw-off + Change in Het Worth
et Worth at End of Previous Year

Current period return on net worth after taxes =
Spendable cash + tax savings on other income +

(change in net worth - change in cap. gains tax)

et worth at the end of previous year less capital gains tax of previous

year

Lash Return on original cash equity before taxes =
i Cash throw-off
~ Total initial Investment less Initial Mortgage Debt
(This is adjusted for staged projects)

Cash Return on original equity cash after taxes =
(Tnis is adjusted for staged projects)

Spendable Cash after taxes + Tax savings on other income
Total initial investment cost less initial mtge. debt

llet income - market value ratio

Het Income
Market Vatue for the same period

After tax cash recovered - cash equity ratio (payback) =

Accumulated spendable cash after taxes + accumulated tax savings on
other income

Cash equity required
Default ratio =

Operating Exp. + R. E. Taxes + Prin. & Interest on Mtge. + Working
Cap. Loan Prin. Repayment

Gross lIncome
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FIGURE 5:

&) Lender Bonus interest Rate =

4 of effective gross (not to exceed cash throw-off for period)
Balance due on loan at beginning of period

) Kesale tlarket Value at tnd of Year

Total Initial Investment Cost + Additional staged investment A
Index for Year

10) Het worth of property =
Market value less balance of loans less working capital loans
11) A. Sales proceeds subject to capital gains tax =

Narket value - (Total Capital lInvestment - Straight-line depreciation -
Allowed excess depreciation)

B. Sales proceeds subject to income tax =

Cumulative depreciation taken - Straight-line depreciation -
Allovied excess depreciation

C. Taxes on sale = (A X 1/2 Income Tax rate*) + (B X Income Tax Rate)
* Not to exceed 25%

12) Present value of project before taxes =

Original mortgage balance + PV of received stream of cash throw-off + PV
of net worth if sold at end of year indicated by column number.

13) Present value of project after taxes =

uriginal mortgage balance + present value of received stream of spenuable
cash after taxes + PV of received tax savings on other income + PV of
(net worth less capital gains tax) if sold at end of year indicated by
column numuer,
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on standard as in year 6 of lllustration 4 where the effective addi-
tional interest cost was 1.22%.

The universal interest in participations in future increases in
gross rent, cash throwoff or net worth demands that the mortgage lender
make the spendable cash-flow forecast advocated a necessity. Other-
wise any lender estimate of yield is simply crapshooting finance. More
sophisticated computer programs are available to compute yield from
any alternative combination of participation loan formulas. The ratio
of cash throwoff returns to original cash equity or spendable cash and
tax savings as a ratio of original cash equity is a method by which
many investors analyze their returns. For example, the drop of after-
tax cash below before tax cash indicates a sell point in the 7th year

of the investment which is confirmed by valuation analysis below.

Valuation of Cash Returns to the Investor

The real estate fraternity is accustomed to discounting future
returns by the Inwood Tables and the mortgage equity approach continues
this tradition. The teaching model therefore uses Inwood despite the
fact that it is misleading and fallacious when applied to equity posi-
tions or loans from non-financial institutions. For the 24-unit
Apartment Case the investment value of the entire project has been
computed by determining the sum of the present values of the initial
interests in the project. Reference to Figure 5 will show that the
computation involves the original mortgage balances which represent the
present value to the lender of debt service payments plus the present
value of cash throwoff for before tax value or the present value of

spendable cash after taxes plus tax savings on other income discounted
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at the minimum acceptable equity return rate, in this case 18%.
The sum of these present values must equal or exceed the total initial
investment in the project to justify the project from a rate of return
viewpoint. Thus in Illustration #4, on the bottom line, purchase and
sale at the end of the first year or at the end of the second year at
the market value indicated for these years would not justify the total
initial investment. It would be necessary to buy and hold until the
third year or preferably until the 7th year to maximize yield and to
achieve 18% compounded after taxes.

It is recognized that the assumptions of Inwood discounting do
not hold true in most real estate situations. Inwcod assumes immediate
reinvestment of cash received from interest and recapture of principal
at the same rate. Most equity investors make discrete investments
from time to time using short term investments in the interim. Second-
ly, alternative investments to real estate in terms of liquidity,
security, management, or portfolio diversification may have priority
at the tiem of reinvestment. Then, again, the relative attractiveness
of a real estate property will vary from year to year as the yields
of alternative investments or tax laws change. Therefore it is much
more realistic to assume reinvestment of future receipts or postponed
equity commitments at an average rate of return for the portfolio in-
vestor or a specific rate of return for short term funds. The computer
would discount to the present future commitments for capital outlays
of a staged investment and compound to the end of the forecast period
the receipts as they became available for reinvestment. It would then

search for the discount factor which makes the present value of future
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outlays equivalent to the future value of expected returns. A demon-
stration of this technique appears on the last page of Appendix B,

the land development model. On the last two lines on that page note
that Inwood discounting at 25% indicates the project is feasible while
the real return on investment never exceeds 18%. MHodel building for
investment valuation of real estate is hampered by traditional real
estate discounting methods which are appropriate to large portfolio,
instant reinvestment mortgage lending but not appropriate to equity

investors in real estate.

An Investment lodel as an Appraisal Technique

Professor R, U, Ratcliff‘o has strongly stated the case that in
the majority of assignments, the task of the appraiser is to forecast
the probable sales price of a specific property. This objective is the
premise of discussion regarding conversion of investment models to an
appraisal method to forecast the central tendency of price negotiations
for a specific property. The concept of market action implies group
behavior, knowledgeable buyers and sellers with alternative courses
of action open to each, striking a bargain only when their respective
self-interests will agree to buy and sell, Professor tatcliff has
stated: 'There are only two devices open to the appraiser for predic-

11 Narket com-

tive purposes -- statistical inference ana sinulation.’
parison as an approach to value is a rough for: of statistical inference
and more recently much has been written on statistical regression analysis
of sales prices of residential properties. Simulation is a twenty-five
cent word for describing what an appraiser does to praodict value, iost

specifically when using the income approach. However, present income

approach methods are challenged because they do not accurately simulate
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how sophisticated investors value income streams. Spendable after-tax
cash flow analysis is far more representative of at least real estate
investment counseling techniques and therefore a more precise simulation
approach to value,

The spendable cash simulation approach is only an investment valua-
tion model when the inputs for time index dynamics and tax computations
characterize a specific investor. However, Professor William Kinnard
ihas underscored]2 the fact that when the appraiser has made a determina-
tion on highest and best use, he has also implied the probable group
of buyers who would make such use of the property. In that case an
appraiser, knowledgeable in regard to the decision-making logic and
probable financial and tax pattern of the group of investors inferred
by a statement on highest and best use, can produce an investment value
from simulation that is the most probable sales price for the invest-
ment opportunity in question. A computer cash flow model only relieves
the appraiser of clerical and computational responsibility while per-
mitting him to stress his professional understanding of economic and
investrment research and analysis.

Within the implications of the above proposition, there are four
means by which the investment model may become an appraisal model:

1. Widespread use of spendable cash models by investors in
different parts of the country would mean that the model does
simulate and direct investor behavior.

2. Research of the pattern of investor assumptions and expecta-
tions in different areas of the country would produce aggre-

gate averages similar in concept to the data provided by
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nationwide standardized accounting systems for industries like
the motel-hotel business. Careful study of sales prices on
properties thus analyzed for the perspective buyer might
suggest the statistical dispersion of price around value. In
addition, appraisers would have incentive to analyze investor
group patterns in their areas to establish parameters for the
dynamic assumptions of a cash flow model.

3. Eventual agreement on a cash flow model format will one day
permit widespread use of a risk model in which revenues,
expenses financing, and resale estimates can be stated in
ranges. The computer would then determine the distribution
of alternative results and the probability of given yields
being achieved at alternative purchase prices. The price which
had the highest probability of achieving a yield acceptable
to investors might be defined as the most probable sales price
of the property.

By whatever means spendable cash computer models influence investor
behavior and appraisal simulation to predict sales price, with time it
should be possible to relate the variation in sales prices to values
simulated in the bargaining process. The range of prices relative to
values as a result of better investment simulation today will permit
introduction of statistical inference methods tomorrow. Spendable cash
flow models indirectly advance both the concepts of Babcock in the

thirties and Ratcliff in the sixties.

A Final Thought

As a final thought on the use of computer simulation models, one

could argue that it may lead to resolution of a basic dilemma in apprai-

sal theory for income properties. I1f rental income power is a measure
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of market demand, and if historical costs are necessary to measure
capital and operating tax deductible budget items, and if financial
and yield patterns represent price to Income relationships in investor
markets=-might it be that an after-tax spendable cash income approach
represents a synthesis of the three approaches to value. Such a syn-
thesis would eliminate the necessity of the more awkward process of
correlation. In any even model input and output material permits the
appraiser and the mortgage banker to demonstrate a professional under-
standing of real estate investment dynamics appropriate to the modern
trend toward participation loans and hybrid financing which stive to
trade-off the 4 sources of cash between different types of investor
objectives. The model suggests that the stylized ritual of the present
income approach can be modified so that Income (1) and Capitalization

Rate (C) can be factual data rather than abstract fictional concepts.
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Appendix A

UNIVERSITY OF WISCONSIN
Real Estate Investment Teaching Model
Demonstration Case Study /1

ANALYSIS FOR PUCHASE OF APARTMENT HOUSE INVESTMENT

Assume you wish to analyze the Investment value at alternative purchase prices
of a 24 unit apartment bullding, located at 2575 University Avenue, Madison,

Wisconsin., The building has twelve two-bedroom apartments that each rent fur-
nished for $140 per month and twelve one-bedroom apartments that rent each for
$125 per month. The bullding Is five years old, unfurnished, in need of main-

.tenance and available as Is for about $225,000.

The bullding is well located and vacant land in the arca is selling for about
$1700 per unit, This means that $40,000 of the purchase price could be de-
signated as land value. In addition to the land and bullding, the purchase
price could be allocated to include $12,500 for the elevator and $7,200 to the
parking stalls.

Market analysis Indicates that the bullding would rent very well If all the units
were carpeted and furnished. For thls work It is estimated that It would cost
$600 per two-bedroom unit and $500 for each one-bedroom unit or a total invest-
ment of $13,200 by the prospective buyer,

The total capital expendlitures could be allocated for depreciation purposes

as follows, keeping In mind that the prospect would be a second user and there-
fore only entitled to a maximum of 150% declining balance except for his new
investment In furnishing. The percent depreclable and the number of years of
remalning useful 1ife are reasonable estimates glven some knowledge of the
practices of the Internal Revenue Service and the condltion of the bullding:

land $40,000 No depreciation allowed
parking 7,500 ) 503 10 years  150%
furnishings 13,200 1002 7 years  sum of

the diglts
bullding 177,500 1002 35 years 150%
transactlion costs 1,800 100¢ 35 years  150%

After completion of repairs and refurbishing It is antlcipated that the two-
bedroom apartments will rent for $170 a month and the one-bedrooms $150 per
month. The gross rent roll of the building would then be:

$170 x 12 x 12 = 24,480

$150 x 12 x 12 = 21,600

$T5.080

Durlng the first year of changeover in ownership, refurbishing and re-lcasing
you estimate that each unit will be vacant about two months, that is about one-
sixth of the time, (i.e. a vacancy of 172) so that your average occupancy will
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APARTMENT CASE STUDY #!

be 83% of potential for the first year. Thereafter you anticlpate a normal
vacancy rate of 53, or an occupancy of 95%.

The current real estate and personal property taxes to be pald In the first

year following purchase are estimated to be $9,000. The normal current operating
expenses, excluding real estate taxes but Including management fees, are de-
termined to be $8,400.

The property has been poorly maintained and will require additiona! expenditures
of $2100 in the first year to justify the new rent schedule. This deferred
maintenance charge will be added to the normal operating expenses of the first
year.

The buyer 1s considering this property because his accountant suggested that
with his 30% tax bracket, Including state and federal taxes, he should look for
some tax shelter to offset some of his other current income. Using the accel-
erated method of depreciation, this real estate project should satisfy this
requlrement.

The Investor feels that while the normal ratio of market value to incecme in
his community ranges between 8% and 11%, proper financing should ralse the
pre-tax yleld on his cash equity to at least 18%. The accountant suggest that
If the investor considers the cash saved on deferred . income taxes due to de-
preciation, the investor should seek at least 18% to 22% on his investment
annually on an after-tax basis.

The financing available to the investor would Initially combine the assumption
of a flirst mortgage with a balance of $180,000 with 240 months to run and a
second mortgage taken back by the seller to be repaid In ten years, in monthly
payments. The Investor would plan to refinance both loans at the end of the
sixth year of ownership when the prepayment penalty would lapse on the first
mortgage. The seller feels he should recelve $1,000 as points on the second
mortgage since that Is the discount he will take when he sells the note.

Ist Mortgage 180,000 20 year 7 3/4%
5 year balloon

Private loan 15,000 10 year 8 1/2% $1000 discount
5 year balloon

While the seller will pay for title insurance, a survey, and related items

the buyer expects to pay about $800 in professional appraisal and legal fees
related to this transaction. These fees plus points In 11 equal transaction
costs of $1800 which Increase orlginal cash required and must be amortized over
l1fe of structure.

Temporary cash deficits at the end of any month can be covered with bank notes at
a rate of 9% per annum and repald out of positive cash flows when svailable.

The financlal plan Is to maintain a highly leveraged position and therefore pay-
off the original loans at the end of the fifth year by obtaining a new mortqage.
To discover some measure of Influence of such refinancing on yield to equity

and cash flows, the investor will assume that In five years the best lonan he

could obtain would equal $190,000 for 20 year term at 8% Interest. The age of the
bullding at that time would require granting a bonus interest feature equal to 4%
of gross rent as of the beginning of sixth year when the loan begins.
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APARTMENT CASE STUDY #1

15. In the seventh year it is anticipated that additional refurbishing would be
required In addition to ordinary annual replacement expenses. $10,000 is budgetad
as additional refurbishing component to start for the eighth year and It s ex-
pected that appliance dealer terms will be at 9% interest and 18% constant,
that is $150 a month.

16. With time, rents, expenses, real estate taxes, and resale value of the property
could be expected to shift due to age of the property and Inflation.

a. Rents are determined to increase at a rate of 2% per year of first year
rents thus Indiating a relative loss of growth as the property ages.

b. Operating expenses excluding real estate taxes have also generally increased
in the community at a rate of 2% per year relative to first year costs.

c. Real estate taxes, however, have increased at a rate of at least 5% per
year for the last five years in the community and no rellef Is immedlately
in sight.

d. Extraordinary expenses in the first year will include $2100 of deferred
maintenance which can be deducted as an expense rather than capitalized.
in addition rents are over-stated pending complietion of remodeling in the
first year and a return to normal vacancy of 5% of gross. The difference
between an expected vacancy of 17% and 5% Is 12% of gross or $5525. To
adjust net income accordingly extraordinary expenses are therefore the sum
of $2100 + $5525 or $7625.

17. A conservative expectation for resale price of this apartment building which
will be 15 years old at the end of the ten-year forecast is $275,00 or about
115% of the original investment in the property. However, the cost of sale
for brokers fees, etc. would be at least 5% so that the Investor might receive
net liquidating sale proceeds of about 110% of the original Investment. Thus
the growth rate In liquidating sale proceeds is assumed to be about 12 a year.
For example at the end of the second year it is assumed tht the investor could
sell at 106% but considering a 5% transaction cost he would realize a net mar-
ket value of 101% of his original investment. It should be polnted out that
while such a factor for Inflation seems modest, in a highly leveraged position
the Impact of a optimistic resale price on equity yleld can be very misleading
in the early years. (Caveat: If the building !s a good Investment under con-
servative assumptions it Is a better investment if more capital gains ard in-
come are realized than anticlipated. It is less risky to make money with sound
buys than with dreams of good sales.)



School of Mortgage Banking, Course il
Northwestern University, July 1, 1970

Mortgage-Equity and After-Tax Real Estate Investment Analysis
Part 11

Presented by
Professor James A, Graaskamp
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1. Cash fiow simulation of a real estate Investment opportunity.

A. The fatlacy of normallzed Income.
B. Four sources of spendable cash.

1. Operating revenue.

2. Capltal gains.

3. Refinancling surplus.

L, TYax savings on other income.

C. The pooblem of measuring yield

1. On-going yleld and opportunity costs.
2. Retrospective analysis of yleld.
3. Dlscounting versus modern internal rate of return analysis.

0. Flow chart of model componants.
11, Actual analysis of an apartment house Investment.

A. Case facts
8. Communication with the computer.

i. tards & tape Inputs.
2, Offire terminal Imputs.
3. Economics of computer use.

C. Format of computer communications to analyst.
B. Definition of terms.

1ti. Applications of a simulation model.

A. BMesign analysis,

B. Purchase offer anslysis.

C. Mortgage loan application analysis.

D. Government policy analysis.

E. Appllcation to valuation theory.

F. laverslon and computation of requlred rent.

IV, Other appraisal applications of the computer.

A. SRA data bank of sales. _

B. Computerized assessment systems based on cost of replacement.

C. Computerized appraisal of residentlial property directly from sales data.
D. Computerized techniques for analyslis of consumer markets.

i ﬂm‘at on of reg ongl scononlc growth potentials.
. mulation of a single real estate investment potentlal.

*
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SCHOOL OF MORTGAGE BANKING----INCOME PROPERTY SEMINAR

Michigan State University December 14, 1970

Capitalization in a Nutshell

. Traditional appraisal practice is a net income multiplier of initial

year income

. Ellwood established point that cash dividend and reversion to be dif-

ferentiated.

. Traditional appraisal and safety through financial cushions died with

fixed dollar mortgages and introduction of participation loans.
Pleasure~Pain-Bail out Theory of Mortgage lending.

. Motivation through profit of the sting of a loss

. Extrication when all else fails

Traditional appraisal ignores the cash cycle, the tax cycle, or
the creative surplus of development.

. Motivation and definition of yield.

£ W N —
.

Cash Flow Simulation of a Real Estate Investment opportunity.

. The Fallacy of normalized income.
. Four sources of spendable cash.

. Operating revenue

. Capital gains

. Refinancing surplus

. Tax savings on other income

W N

. The problems of measuring yield.

1. On~going yield and opportunity costs

2, Retrospective analysis of yield

3. Discounting versus modern internal rate of return analysis
k., The cost of capital theory of financial institutions

Flow chart of Model apartments.
Actual Analysis of an Apartment House Investment

Case facts.
Communication with a computer

1. Cards and tape input
2, Office terminal inputs
3. Economics of computer use

Format of computer communications to analyst
Definition of terms

. EDUCARE

Time sharing services available
Work sheets available from Hodges and S.R.A.



ADVANCED INCOME PRCPYRTY CASE STUDY SEMINAR
MICHIGAN STATE UNIVERSITY
DECEMBER 14, 1970

1:00 ~ 5:00 po.m. Montgomery and Graaskamp

Targets

I. Vhat motivates real estate investors to do the things
they dO? 0 S 0 0 00 ¢80 ¢0 0098600000000 8000200908000 0008000s Montgome!!

IT7. How is this motivation codified into a realistic capita-
lization process which reflects investor behavior in the
mrket place? © 0 96000600 000600209008 0000dt000000s00ase Montgomer;i

ITI, Time Value of Money, Return on Investment, and the Compe-
tition for Capital seeecesescecsescccascncsescasscsss Montgomery

IV. Vho says capitalization is difficult to understand?
9 006 006 8060006000008 0008 0000688000600 008 0800680000000 00°500°0000c0e GraaSka-rnE

V. How do you analyze and forecast the benefits and value of
a real estate investment interest via computer technizues?
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J. Themas Montgomery - 2nd V.P. (M.A.I.)
Travelers Insurance Company
Hartford, Connecticut

James A. Graaskamp, Ph.D., C.R.E.
Associate Professor of Real Tstate
University of Wisconsin
Madison, Wisconsin
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A. INVESTOR MOTIVATION AND ITS EFFECT ON FINANCING AND
VALUE - Montgomery

WHAT ARE THE UNIQUE CHARACTERISTICS OF A REAL ESTATE BQUITY
INVESTMENT AS COMPARED GENERALLY TO OTHER KINDS OF UNRELATED
INVESTMENTS?

(1) AN ABILITY TO LEVERAGE A SOMETIMES MEDIOCRE
NET OPERATING INCOME STREAM THRU FINANCING
OF ALL KINDS

(2) AN ABILITY TO SHELTER PART OR ALL OF THE ANNUAL
CASH THROW OFF FROM THE PAYMENT OF INCOME TAXES

(3) AN OPPORTUNITY TO LOOK FORWARD TO A "BONUS"™ DOWN
THE ROAD IF YOUR JUDCMENTS ARE SOUND AND THE TIMES
ARE GENERALLY GOOD

Montgomery /Graaskamp
2



LEVERAGE

-~ MUSING OTHER PEOPLE'S MONEY TO MAKE A LESSER AMOUNT OF

YOUR OWN WORK HARDER"™

-  WTHE ADVANTAGE GAINED BY EARNING MORE ON CAPITAL THAN

IT COSTS TO BORROW IT™

~ MOST INVESTORS INSIST ON HAVING ACCEPTABLE FINANCING
BEFORE THEY WILL BUY

-~ THE AVAILABILITY AND TERMS OF FINANCING AFFECT VALUE

Montgomery /Graaskamp
3



THE ANNUAL MORTGAGE CONSTANT

THE GAME PLAN:

(1) MAXIMUM FINANCING

(2) LOWEST POSSIBLE ANNUAL CONSTANT

(3) MAXIMIZE INTEREST PORTION OF CONSTANT

THE MOTIVATION

(1) INTEREST TAX DEDUCTIBLE

(2) AMORTIZATION IS NOT

(3) MAXIMIZE BOTTOM LINE FIGURE

(4) TRUE COST OF BORROWING

(5) SOFT MONEY

Montgomery/Graaskamp
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TAX DEPRECIATION

- WHENEVER YOU MAKE A CAPITAL INVESTMENT WHICH WILL
LIVE MORE THAN ONE TAX YEAR, IT BECOMES A PREPAID

CAPTTAL EXPENSE

- TAX DEPRECTATION HAS TO DO WITH THE ALLOCATION OF
THIS PREPAID CAPITAL EXPENSE OVER THE USEFUL LIFE

OF THE CAPITAL INVESTMENT

USEFUL _LIFE

(1) IRS GUIDE LINES
(2) IRS RULINGS

(3) COURT DECISIONS

Montgomery/Graaskamp
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TAX DEPRECIATION

IT IS A BOOKKEEPING CHARGE ONLY

IT DOES NOT REQUIRE AN ACTUAL OUTLAY OF CASH

- IT IS A DEDUCTIBLE EXPENSE FOR THE PURPOSE OF
INCOME TAX CALCULATION

IT ACTS TO REDUCE INCOME ON WHICH INCOME TAXES
ARE PAID

IT ACTS TO REDUCE INCOME TAX, OR RETAIN INCOME
TAX THAT WOULD OTHERWISE HAVE TO BE DISBURSED

IT ACTS TO INCREASE WHAT'S LEFT OVER ON THE VERY
BOTTOM LINE

Montgomery/Graaskamp
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TAX DEPRECIATION

INVESTOR MOTIVATION:

(1) A SHIFT AWAY FROM S.L. SPEEDS UP DEPRECIATION AND

TAX SHELTER IN THE EARLY YFARS

(2) DEPRECIATION FIGURES CHANGE TAX SITUATIONS

(3) MAXIMIZATION OF AFTER TAX CASH FLOW

(4) THE "PIPER HAS TO BE PAID"

-~ TAX SHELTER RUNS OUT

EFFECTS OF TAX DEPRECTATION AND LEVERAGE
CHRONOLOGY OF THINGS:

STAGE 1 EXCESS TAX SHELTER

STAGE 2 - COMPLETE TAX SHELTER

STAGE 3 - MINIMAL INCOME TAX PAYMENT

STAGE 4 - LOTS OF INCOME TAX PAYMENT

STAGE 5 -~ OUCH AND OUT!

Montgomery /Graaskamp
7



LEVERAGE «-> TAX DEPRECTIATION

(1) TAX DEPRECIATION BASED ON TOTAL COST OF THE

JMPROVEMENT

(2) TAXES INTO ACCOUNT BOTH INVESTOR'S EQUITY AND

ANY MORTGAGE DEBT

(3) INVESTOR GETS TAX DEPRECIATION BENEFIT OF

MORTGAGEE'S INVESTMENT

(4) INCREASE INVESTOR'S HARD DOLLAR EQUITY WITH

TAX FREE FUNDS

MontgomeryéGraaskamp



REAL ESTATE ACCOUNT ING

oversimplified
GROSS INCOME $10,000
VACANCY ALLOWANCE 500
EFFECTIVE GROSS INCOME 9, 500
OPERATING EXPENSES 3,500
NET OPERATING INCOME 6,000 (A)
ANNUAL DEBT SERVICE L, 500
CASH THROW OFF 1,500 (B)
INCOME TAX PAYMENT 500
AFTER.TAX CASH FLOW 1,000 (C)

THE SEARCH FOR THE UNIFORM LABEL GOES ON

A.) NET OPERATING INCOME

alias - NET INCOME

®* _ NET INCOME TO L & B BEFORE CAPITAL RECAPTURE

B) CASH THROW OFF (EVERYBCDY HAS BEEN PAID EXCEPT IRS)

alias - ANNUAL EQUITY DIVIDEND

®  _ CASH FLOW DIVIDEND

" . BEFORE-TAX CASH FLOW

" . RETURN ON EQUITY BEFORE INCOME TAXES
" .~ GROSS SPENDABLE INCOME

Montgomery/Graaskamp
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REAL ESTATE ACCOUNTING (cont'd)

(C.) AFTER-TAX CASH FLOW

alias -~ NET SPENDABLE INCOME
* =~ NET CASH FLOW

"~ THE BOTTOM LINE FIGURE/WHAT'S LZFT

"CASH FLOW IS $10,000"™ — WHAT DO YOU MEAN?

- PLEASE SOMEBODY HELP!

Montgomery/Graaskamp
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DEDUCTIONS *OR PURPOSES OF CALCULATING INCOME TAX PAYMENT (REMEMBER,

THE PROPERTY DOES NOT PAY INCOME TAXES, THE INVESTOR DOES)

(1) ALL ACTUAL OPERATING COSTS PAID
-~ EXCLUDES ADDITIONS TO CAPITAL
~ EXCLUDES APPRAISER!'S RESERVES FOR

REPLACEMENTS

(2) TAX DEPRECIATION (A BOOKKEEPING CHARGE)ON IMPROVEMENTS
AND PERSONALTY

(3) MORTGAGE INTEREST (NOT MORTGAGE AMORTIZATION)

(4) GROUND RENTS, IF ANY

(5) START UP TAX LOSS CARRY FORWARDS NOT CAPITALIZED

(6) EXCESS TAX SHELTER

BASIC CONFUSION (WHO DETERMINES VALUE?)

(1) APPRAISER AND INSTITUTIONAL APPROACH TO EXPENSES AND
CAPITALIZATION - BEFORE TAX

(2) INVESTOR APPROACH TO EXPENSES AND AFTER TAX BENEFITS

Montgomery/Graaskamp



INCOME TAX SHELTER

=~ BQUALS TAX DEPRECIATION LESS MORTGAGE AMORTIZATION WHERE MORTGAGE
INTEREST IS TREATED AS AN OPERATING EXPENSE (WATCH OUT!)

- SO TO THE EXTENT THAT THE TAX DEPRECTATION DEDUCTION EXCEEDS NON-
DEDUCTIBLE MORTGAGE AMORTIZATION IN A GIVEN YEAR, TAXABLE INCOME
IS LESS THAN CASH THROW-OFF, AND THE EXCESS INCOME IS A TAX FREE
RETURN ON THE PROPERTY

~ S0 INCOME TAX SHELTEE = CASH THROW OFF LESS TAXABLE INCOME

EXAMPLE #1

Property Value $100, 000
Less: Land Value $ 10,000
Subject to Tax Depreciation $ 90,000
Mortgage Financing $ 75,000
Equity $ 25,000
Total Capital Requirement $100, 000
Cash Throw-Off $2,500
Mortgage Amortization 1, 500

L, 000
Tax Depreciation (25 yrs. S.L) $3, 600
Taxable Income $ 40O
Tax Depreciation $3, 600
Mortgage Amortization $1, 500
Tax Shelter $2,100

Montgomery /Graaskamp
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EXCESS TAX SHELTER

CASH THROW OFF COMPLETELY TAX SHELTERED

~ HOW 50? -~ LOTS OF TAX DEDUCTIONS SUCH AS:
- MORTGAGE INTEREST

ACCELERATED TAX DEPRECIATION

GROUND RENTS, etc.,

- TAX SHELTER LEFT OVER

- USED TO SHELTER SOME OTHER RELATED STREAM OF TAXABLE
INCOME

- DOES IT HAVE A VALUE? - TO WHOM? ~ HOw MUCH?

EXAMPLE #2
Tax Depreciation (25 yrs.-200%) $7,200
Mortgage Amortization -_1,500
Tax Shelter $5,700

~ How Much Taxable Income?

VALUE IS A REASONABLE RANGE AND NOT AN SSTIMATE

-~ L IDENTICAL PROPERTIES/L DIFFERENT VALUES
- L DIFFERENT SETS OF AVAILABLE FINANCING
~ L INVESTORS IN DIFFERENT TAX BRACKETS
~ RIGHT TO RECEIVE ANNUAL AFTER-TAX CASH FLOW
INCREMENTS

-~ RIGHT TO BENEFIT FROM ANNUAL INCREMENTS OF EXCESS
TAX SHELTERS

-~ RIGHT TO REFINANCE

~ RIGHT TO LOOK FORWARD TO A RESIDUAL PART OF WHICH
WILL BE TAXED UNDER A CAPITAL GAINS TAX

Montgomery/Graaskamp
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SOURCES OF EQUITY APPRECIATION ~ THE "BONUS® OR "RESIDUAL®

(1) MORTGAGE AMORTIZATION
(2) INFLATION

(2) JUDGMENT
~ WHAT TO BUY
~ WHAT TO PAY

— WHEN TO SELL

(4) SYNERGY THRU CREATIVE ENTERPRISE

—~ COMBINING BRICKS AMD MORTAR ON TOP OF LAND
TO PRODUCE AN ASSET WHOSE VALUE IMMEDTATELY
IS GREATER THAN THE COST OF THE TMPROVEMENTS

~ 1 PART LAND + 3 PARTS BLDG. = 5 PARTS VALUE
CASHING IN

(1) A MORTGAGE REFINANCE
(2) A SALE OR EXCHANGE

(3) A COMBINATION OF BOTH

Montgomery /Graaskamp
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REAL ESTATE ACCOUNTING

-~ POSITIVE ACCOUNTING PROFITS MEAN HIGHER INCOME TAX

PAYMENTS AND ARE THEREBY TO BE AVOIDED
-~ NEGATIVE REPORTED ACCOUNTING EARNINGS ARE THE GOAL

- THE GAME PLAN IS TO SHOW OPERATING PROFITS AT THE

SAME TIME SHOWING INCOME TAX LOSSES

- 2}2; THE EFFECT ON CORPORATF. EARNINGS

THE 4 KINDS OF MONEY

-~ PRINCIPAL MONEY

~ INTEREST MONEY

- HARD MONEY

- SOFT MONEY

-~ TODAY'S MOST IMPORTANT DISTINCTION IN THE INVESTMENT WORLD

- DOES IT TAKE HARD DOLLARS OR SOFT DOLLARS TO OBTAIN AN INVESTMENT
POSITION?

Montgomery/Graaskamp
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II, PREAMBLE TO MORTGAGE/EQUITY CAPITALIZATION

-~ IMNVESTORS IN THE MARKET PLACE DETERMINE VALUE

- WHAT MOTIVATES INVESTORS TO DO THE THINGS THEY DO?

~ HOA IS THE MOTIVATION CONVERTED INTO A REALISTIC CAPI-
TALIZATION PROCESS?

ASSUMPTIONS: (WHAT HAVE WE BEEN TALKING ABOUT?)

(1) THERE ARE 2 (OR MORE) CONTRIBUTIONS TO THE PURCHASE PRICE

~ THE IMPACT OF LEVERAGE

~ THE MANTPULATION OF THE ANNUAL MORTGAGE CONSTANT

~ THE IMPACT OF INFLATION-SOFT DOLLARS

(2) INVESTOR O4NERSHIP FOR SHORTER TIME SPANS

-~ TAX SHELTERS RUN OUT

(3) EQUITY YIFLD FLOWS FROM 2 GENERAL SOURCES

(a) P.W. OF ANNUAL STREAMS OF "CASH THROW-OFF"

Montgomery/Graaskamp
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(b) P.W. OF RFSIDUAL IF ANY (“BONUS")
~ INFLATION
— MORTGAGE AMORTIZATION

~ REAL VALUR APPRECIATION OR DEPRECIATION

THE OVERALL CAPTTALIZATION RATE (9.775%)

(a) FROM HIGHLY COMPARABLE SALES

(b) SYNTHESIS - 3 WAYS
— DIRECT CAPITALIZATION/PROPERTY RESIDUAL
~ BROKERS RATE

~ ELIWOOD/MCRTGAGE BEQUITY CAPITALIZATION

~ ELIWNOOD IS A SYNTHESIS OF PRE-TAX DOLLAR ASSUMPTIONS

~ INVESTORS THINK IN TERMS OF AFTER~TAX BENEFITS
- GRAASKAMP TO TDENTIFY AND MEASURE

~ CAN BE RELATED

-~ INVESTORS BUY FUTUR® BENEFITS TODAY

~ CAPITALIZATION IS MERELY A MATHEMATICAL TOOL THAT MIRRORS MARKET BEHAVIOR;
AND DISCOUNTS FUTURE BENEFITS OF ALL SORTS BACK TO PRESENT WORTH

- IF YOU DON'T LIKE EXISTING PROCESSES, INVENT YOUR OWN{.

Montgomery/Graaskamp
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A $.1,000 face value bond, bearing intereat at 5% is offered for $900 eight
years before maturity. What is yield if purchased for $900, held to maturity
and collected at face amount? ‘

$50 . B
1. Dividend Rate is: $900 or .0555

2. . Appreciation in 8 years is $1000 - $900 or $100,

Rate of Appreciation 1if $100 = 1l.1 or 11.1%
: | $900
3. Interest Collection in 8 years 8 x $50 = $ 400
Principai collected IOOO‘
Total Collection $ 1400
Less Iavestment (cost) 900
Totalf Profit | $ 500
4. Average profit per year 200 = $ 62.50
~As %-of investment' $62.50 =. . 0694
$900

S. Reversion is greater than investment, therefore yield will be less
than average rate of prorfit per dollar of investment.

Formula: Y - app. L/sn = Average Rate"

Y and 1l/sn are unknown. Therefore we must interpolate

07 - .111 x .097468 = .05918 Target ~ .05550
| <i.065 - .111 x  .099237 = .05398 .05398
: - .00520 .00152
Y = L065 + .00152 x .005
00520
¥ = 065 + .00L5 or . .0665

The vield of .0665 is a composite of annual income collections ($50)
and $1,000 reversion at end of & year texm. The dividend rate is .0555
but this is augmented by growth of the investment. to produce a yield of
.0665. (This is an annual yield).

Montgomery/Graaskamp
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MORTGAGE=-EQUITY METHOD

Rate used must provide competitive earnings plus recapture, in the

light of available financing.

Mortgage-Equity Method

SHORT INCOME PROJECTION

IMPACT OF REVERSION

TAX SHELTER

REALISM
Example (Mortgage-Equity Method)
Assume investment made and property purchased at a price of $400,000.
First mortgage of $300,000. is arranged with interest at 8% and an
amortization term of 20 years. Investor provides $100,000. equity cash.
Property is sold 10 years later at a price of $360,000. reflecting a
10% property value loss. During the ownership term the net income
béfore debt service or recapture averaged $39,100. per year.

Distribution at Time of Purchase

Purchase Capital Income
Mortgage $300,000. @ 10.044% (8%-20 yrs) $ 30,100.
Equity 100,000. (9% Dividend) 9,060. _
Price $400,000. $ 39,100.

fontgomery /Graaskamp Distribution at Time of Sale
(10 years later)

Mortgage Balance $ 206,515.
<::§Eé§}5§i> Equity 153,495.

Selling Price $ 360,000.




MORTGAGE-EQUITY METHOD

Overall Capitalization Rate

$ 39,100. -
$4:00,000. -09775

Rate Synthesis

75% Mortgage (8%=20 yrs.) @ .10044 = .07533
25% Equity @ Dividend Rate of .09 = .0225
Overall Rate = .09783

(Difference between .09775 and .09783 due to rounding)

Rate - Ellwood

=y - mc + dep 1/s Tl

.12 - .75 x .0373 (8%-20 yrs.) + .10 x .0570

.12 - .027975 + .00570

~ =~ ®
]

.097725
PROOF
Equity Income - $9,000. per year
Equity Reversion - $153,495. per year
Inwood Annﬁity’éoefficient (12% - 10 years) = 5.650222
Reversion Factor (12% - 10 years) = .321973

$ 9,000. x 5.650222 = $ 50,852.
$§153,495. x .321973 - $§ 49,421.

P.W. of Equity Investment $ 100,273. rounded to $100,000.
Gibbons
6 ——e
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COMPETITION FOR CAPITAL

-~ THE CONCEPT OF OPPORTUNITY COSTS:

- EVERYTHING (INCLUDING $) HAS A COST IN TERMS OF OPPORTUNITY
COSTS FOREGONE

— RESOURCES (INCLUDING $) ARE SCARCE, AND ONCE A DECISION IS
MADE TO USE THEM FOR ONE PURPOSE, THEY ARE NO LONGER AVAILABLE
FOR ANOTHER

-~ HOW DO YOU USE MONEY, PEOPLE, TECHNOLOGY TO GET THE BEST POS-
SIBLE (OPTIMUM) RESULTS

CAPITAL GIVES TTS HOLDER A WIDE ARRAY OF CHOICES - WHAT IS THE MOST EFFEC-
TIVE MEANS OF EMPLOYING CAPITAL, PARTICULARLY IN A TIME OF TIGHTER MONEY

-~ AN INVESTOR HAS:

-~ A LIMITED AMOUNT OF CAPITAL

-~ AN UNLIMITED ARRAY OF INVESTMENT OPPORTUNITIES

~ THE SPECTRUM (MULTITUDE) OF INVESTMENT CHOICES OPEN TO AN INVESTOR (i.e.,
INDIVIDUAL, INSTITUTION, ETC.)

- NON-REAL ESTATE INVESTMENT OPPORTUNITIES

~ REAL ESTATE ORIENTED INVESTMENT OPPORTUNITIES

Montgomery/Graaskamp
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TIME VALUE OF MONEY

IT HAS TO DQ WITH:

(1) COMPOUND INTEREST TABLES

(a) GROWTH - A DOLLAR TODAY SHOULD HAVE POTENTTALLY GREATER
VORTH A YEAR HENCE, THE INCREMENT BEING ITS
RETURN

(b) DISCOUNT -~ A BIRD IN HAND MAY BE WORTH TWO IN THE BUSH

~ THE MANIPULATIOY OF A SUM OR SUMS OF MONEY OVER TIM% BASED
ON DIFFZRENT COMPOUNDING OR DISCOUNTING ASSUMPTIONS

(2) TRUE COST OF MONEY

~ LEVERAGE

~ INFLATION

~ INTEREST DEDUCTION

(3) WHAT RATE OF RETURN DO YOU EXPECT ON YOUR CAPITAL

~ BEFORE TAXES/AFTER TAXES

Montgomery/Graaskamp
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TIME VALUE OF MONEY (cont'd)

(4) TIMING AND ANTICIPATION

-~ VHAT HAPPENS TO THE INJECTION OF 1$ TODAY
OVER TIME?

- IN AN UNCERTAIN WORLD, HOW FAST DO THE 'HARD!
DOLLARS COME BACK?

~ CAPITAL EXPENDED TO CREATE ASSETS HAS TO BE
CARRIED

CONCLUSION

~ AVATLABLE CAPITAL IS A MUCH SOUGHT AFTER AGENT IN
PRODUCTION TCDAY

~ ITS VALUE TODAY IS MEASURED IN TH® CONTRIBUTION IT
CAN MAKE TO SOMETHAING OVER TIME

Montgomery/Graaskamp
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ROI ANALYSIS AND PRESENT WORTH COMPARISONS

(1) WHAT CANDIDATES ARE THERE FOR (INVESTMENT) CAPITAL?

-~ GET IN LINE, AND GO UP FRONT IF YOU CAN

~ SUPPLY OF CAPITAL IS LIMITED, SO NOT ALL PROPOSALS
CAN BE ACCEPTED

—~ EVERYTHING HAS A COST IN TERMS OF OPPORTUNITIES
FOREGONE

(2) WHICH SHOULD RECEIVE PREFERENCE?

—~ THE INCREASING COMPLEXITY OF THE VARIOUS TYPES OF
INVESTMENT OPPORTUNITIES SUGCGEST THE NEED FOR A
COMMON MEASURE

~ THE BENEFITS, AS VELL AS THE DOLLAR OUTLAYS, CAN EE
ESTIMATED AND EXPRESSED IN DOLLARS, AFTER DEDUCTING
FROM THEM THE ASSOCIATED TAX BENEFITS

~ INVESTMENTS CAN BE RANKED ACCORDING TO SOME COMMON
MEASURES, AND A RANKING OR CUT-OFF POINT WILL GUIDE
ACCEPTANCE OR REJECTION

Montgomery/Graaskamp
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ROI - MORTGAGE ON INCOME PROPERTY

VARYABLES BUILT INTO PROGRAM

(1) . AMOUNT

(2) INTEREST RATE

(3) TERM

(L) CLOSING DATE

(5) PAY-OFF DATE

(6) PREPAYMENT PENALTY
(7) RETAINED SERVICE FEE
(8) BASE RENT

(9) VACANCY

(10) ANNUAL RENT INCREASE

(11) TYPE KICKER

WHAT'S MISSING?

(1) ANNUAL MORTGAGE SERVICING CHARGE
(2)

PROGRAM IS SIMPLE -~ NOTE THE NUMBER OF VARIABLES

Montgomery /Graaskamp
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SUR00G00.00 LOAN, 9.75% PAYARLE MONTHLY, TERM 25 YEARS
CLOSITNG
RETAINED SERVICE CHARGE $10000.00 DASE RENTAL $894000,00
VACANCY RATE 3.00%,

PEPTOD

a/
n/
a/
!"/
v/
a7
9/
l‘/

4/
a9/

1/71
1/72
1773
1/ 74
1775
1/ 7
1/7°
1/70
177
1/80
1781

DATE

IMTEREST

170687.19
G15501.06
h06927.87
397456.06
I86976.,19
375L49,75
362747.87
ShB8750.81
3335326.37
316329.06
207598.06

5815767.00

PART YN

L

330u479.37

4/ 1/71,

RENT
KICKER PAYABLE MONTHLY,
15.0G% OF GROSS INCOME IN EXCESS OF $758000,00

PALDL OFF

PRINCIPAL

0.0
8LL5B, Uk
a3071.81

102563.56
1130235,31
124549,87
137251.62
151268.81
166673.25
183670.50
31434351.00

4299942.00

RO

111,054

Montgomery/Graaskamp
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9/ 1/81,

PART 'N

- .- -

Ge23,75
17731.94

20083.80

26235,73
27487.62
30730.02
33991.57
37243 .45
La6a5,39
43747.33
L69G9,25

"350L79.57

INCREASE 2.50%/YEAR(SIMPLE)
KICKER TYPE:

TOTAL

- -

181510,94
517731 .44
S20983 .44
52L4235,31
527487.172
530739.,25
533991.06
537243 .06
540495,00
SL3746,87
3L88028.00

§4646189.00

PREPAYMENT PENALTY 3.00%

0/S BALANCE

G w0 Bo Be e We e om W o

y300000,.00
4L215537.00
Lizaung,.00
nolanran,nn
sn06e6c0,nn
278230%,00
36L5040.00
5493791.°0
3327114000
31643438, 10

0.6



SLEINOATO.N0 LOAN, 9,75% PAYADBLE MOMTHLY, TERM 25 YEARS

CLOSTNG DATE W/ 1/71, PAID OFF 9/ 1/81, PREPAYMENT PENALTY 3.00%
RITALNGD SERVICE CHARGE $10000.00 BASE RENTAL $894000.00

VACAHCY DATE 3.00%, RENT INCREASE 2.50%/YEAR(SIMPLE)

KECKTR PAYABLE HONTHLY, KICKER TYPE:

2.002 GF GROSS INCONME

pPretoen INTEREST PRINCIPAL PART'N « TOTAL 0/5 RALAMCE

LR R SR NN - s e wr w w an w- w - we wa yn . "o oo om wa e AR R N R

a/ 1/71 I7hGR7.10 0.0 77226.40 . IRIGIZ.LGZ 300600 ,n(
9 1772 LISKL1,06 ELLSSL LG 17520,23 51752%.,64 B2316537.00
ay T LOG27.87 a53071.81 17457.80 SL7087 0Lk G12200.0 607
Ll SV 3O7HIRL06 102565 .50 18391.61 518301.,0N hp1asap, o
RV TARNT76.10 115025,31 18825.6h SLE82L.50 3900060,60¢
a1 T 3IH6LO,T75 126549,87 19258,.54 5319258,30 RIN2R0F 00
ay 1771 SO2767.87 137251.62 19692.160 519691.,67 AONGOUT !

a/, /e SLRTSE0.81 1512L8,81 20125076 K20125,57 KU AN
4/, i/ 79 335326.37 16G673.25 20559.39 520559.,0¢0 33271360
a/ 1/80 316329,00 183670,50 20092.96 §20092.,50 SLIL3UAD .67
9/ 1/981 20759R8.06  3143431,00 21626.51 3LAE2L55.00 0.0

5815767.00  42999L2.00 201980.19 3317689.00

PADNT YN RO
Cylarn a0 10,725
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$H300000,00 LOAN,
CLOSING DATE 4/ 1/71,
RETAIMED

VACANCY RATE 3.00%,

25.00% -0OF GROSS

PERITOD INTEREST
w/ 1/71 1746687.19
a/ 1/7? WIS5L1,06
a/ /0y WnGal7.87
a/ 1, :sh SO07L36.06
a 1/ 7h 366976.19
a/ 1/7¢ 3754040,75
N/ 17717 In2747.87
a/ i/7%8 3L8750.81,
8/ /70 333326.37
a/ 1/480 516329,06
9/ 1/81 207598,00

3815767.00
PART 'N
206G272,.50

RENT
KIGKM PAYARLE MONTHLY,
INCOME ABOVE $894000.00

PAID OFF

KICKER

PRINC!PAL

0.0,

8LLK8K, hh

95071.81
1025635 .56
113023.31
124549,87
157251.62
1512482,81
166675.25

183670.50
3163431.00

h2999h2.00

RO

do - -

10.077%
ELKANEA

enamnn e~
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9/ 1/81,

i

PART'N

0.0

0.0
1722.75
(392,89
11812.76
17232.65
22652.59

" 28072.40

33402.30
38912.24
LU332,08

2001,622.50

9.75% PAYARLE MONTHLY, TERM 25 YEARS -
PREPAYMENT PENALTY 3.00%
SERVICE CHARGE $10000,00 RASE RENTAL $894000,00
INGREASE 2.50%/YEAR(SIMPLE)
TYPE:

L7u687.19
4Laa0na,50
501722.57
S506392.50
511812.25
517232.25
522652.0G
522072.00
§33491.87
538911.,75
3u25361.00

8320332.00

0/86

BALALCE

L I N Y

LIGGOONO,. NN

S L42318853%37.,00

BI122400,00
nei1aean,on
A0060600,00
3782%305,0N0
I6L5060,0N0
SHan701 .00
3327114.00
3JuBL3A.00

n,n



COMPUTER TECHNIQUES IN GENERAL

UNDERSTAND THE FORM OF ANY PROGRAM

~ VALIDITY OF THE PROGRAM VARIABLES

~ WHAT'S MISSING?

~ NO NONSENSE FORTIFIED WITH TECHNICALITIES

UNDERSTAND THE VARIOUS KINDS OF DATA USZD AND THE ASSUMPTIONS FOR INJECTICN
OVER TIME

- THE QUALITY OF THE DATA PUMPED IN - WHEN?

~ "GARBAGE IN/GARBAGE OQUT™

DON'T BE RIDICULOUS
DON!T BECOME MESMERIZED NOR OVERWHELMED BY THE COLUMNS OF PRINTOUT STATISTICS

DON'!'T BE INTIMIDATED BY A GLORIFIED ADDING MACHINE, THAT REACTS LIKE A SLAVE

USEFUL FOR:

(1) MZTASURING THE BENEFITS OF VARIOUS INVESTMENT OPPORTUNITIES
(2) ANALYTIC AND NEGOTTATION PURPOSES
(3) MANAGEMENT DECISION/ALTERNATIVE INVESTMENT EVALUATION

(4) DISCIPLINE OF TRACING 1$ OVER TIME

Montgomery/Graaskamp
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Reprinted with permission of the Mortgage Bankers Association.

“Letter to

NOT FOR PUBLICATION

embers

REFER TO:

March 10, 1971

013-71

RETURN TO:

JOINT VE"NTURING AND EQUITY INVESTMENT

YES, Virginia, JOINT VENTURING is still alive and thriving in the U, S. A.
today! AND--~the whole scope of EQUITY INVESTMENT has even become

a part of the real estate finance nomenclature. We'll talk about these things
in a geries of four two-day seminars across country:

April 1-2-=cac-a New York, New York
May 6-7-==w-u- Atlanta, Georgia
May 20-21---=-- -Chicago, Illinois

August 11-12--~-San Francisco, California
Attendees will hear about--and discuss-~such pertinent questions as.....

» « .« o initiating the projéct

«+e+..who is involved '
+++++.who finances what :
+s+e.equitable fee structures ' :
+es.owhat is a valid joint venture agreement /
«+++.how does the project get developed and managed ¢

«++..how does one analyze real return on investment

+++..income property analysis by computer S

«««s+.when and how to dispose of a project ‘f
¢«++..the techniques of '"hardnosed' negotiating '

It's all there! Simply complete and return the enclosed registration form.
Incidentally, why not bring several of your employees, as kind of a
"joint venture." :

Sincerely, -

B R

Lewis O. Kerwood
Senior Director

1O / “\Uh
Enclosure



Reorinted with permission of the Mortaaae Bankers Association.

JOINT VENTURE AND EQUITY
INVESTMENT SEMINAR

April 1-2, 1971
Americana Hotel
New York, New York

May 6-7, 1971
Executive Park Motor Hotel
Atlanta, Georgia

May 20-21, 1971
The LaSalle Hotel
Chicago, llinois

August 11-12, 1971
St. Francis Hotel
San Francisco, California

Sponsored
by the
Conventional Loan Committee
Mortgage Bankers Association of America




PROGRAM
RST DAY
30-0:00 A.M. - REGISTRATION

00-9:15 A.M.  ORIENTATION TO THE
SEMINAR

Lewis O. Kerwood, Senior Director,
Mortgage Bankers Association of America,
Washington, D. C.

(N. Y., Chi.}

" Marshall W. Dennis, Assistant Director
of Education and Training,
Mortgage B ankers Association of America,
Washington, D. C.

(Atl., S. F.)

15 A.M.—4:00 P.M.
JOINT VENTURING

Moderator: Sam E. Miles, Jr.
ow Do All The Parties Get Involved

Where does the idea germinate?
How do we get started and who takes the
the initiative?
Qualifying both the investor and the
developer

. Who finances what?

. Feestructures
The institutional lender looks at the
partnership vehicle

. The correspondent looks at the partner-
ship vehicle

Sam E. Miles, Jr., Vice President,
Provident Life and Accident Insurance
€ompany, Chattanooga, Tennesseg
{all locations)

{speaker to be selected)
falt tAaratinne)

Constituting The Joint Venture Agreement—
in Detail And in Fact

a. Provisions of the Joint Venture agree-
ment and the lega!l framework of limited
and general partnerships

b. Forms of the Joint Venture

c. Advantages-Disadvantages of the partner-
ship

d. Tax considerations

{speaker to be selected)
{All focations)

Facilitating The Project Development

a. The developer looks at the partnership

b. Bring the project 1o fruition

c. Problems of cash flow and distribution to
developers and subcontractors

Robert 7. Foley, President,
Robert 7. Foley Company,
Washington, D. C.

(N.\Y., Chi., S. F.)

James M. Crawford, Jr., General Manager,
Fifteenth Street Holding Company,
Atlanta, Georgia
(Atl.}

Managing The Enterprise

a. Tenant selection and lease negotiation
b. Maintenance of the physical property
c. Day-to-day financial transactions
Robert T. Foley
(N. Y., Chi,S. F.)

James M. Crawford, Jr.

{Atl.)
Disposition
a. If
b.  Why
.  When
d. " How
e. Who

{speaker to be selected)
All locations)

Face- To - Face
{Hardnose Negotiating)

Referee: Alan B. lves, Senior Vice President,
: Associated Mortgage Companies, Inc.
Camden, New Jersey {N.Y.)

Lewis Q. Kerwood, {Chi.}
- Marshall W. Dennis, {Atl.,, S. F.)
Contestants:  Sam E. Miles, Jr., {all locations)

Robert T. Foley, {N.Y., Chi.,
S.F.)

J. T. Montgomery, Second Vice
? President, Travelers Insurance

Company, Hartford, Connecti-
cut {ail iocations)

James M. Crawford, Jr., {Atl.)

{additional speaker to be an-

nounced)
SECOND DAY
SOPHISTICATED INVESTMENT
ANALYSIS

a. Return on Investment Analysis

J. T. Montgomery, {all locations)

b. Income Property Analysis—Emphasizing
Computer Techniques

Dr. Karel Joseph Clettenberg, } ¢
Assistant Professor of Real Estate, Th.0
Graduate School of Business, Fo
<

University of Wisconsin,
Madison, Wisconsin {N. Y., Atl.)

Dr. James A. Graaskamp,

Associate Professor of Real Estate,
Graduate School of Business,
University of Wisconsin,

Madison, Wisconsin {(Chi., S. F.}

NOTE: Luncheon will be served at all loca-
tions each day from 12:30 until 2:00.

{All speakers do not attend all sessions. The
cities they will appear at are in parentheses
following their names}.



SOPHISTICATED INVESTHENT ANALYSIS SEMIKAR

Mortgage Bankers Association of America

PR

New York, Atlanta, Chicago, San Francisco

2nd Day's Targets = (9:00 = 12:30)

I.

II.
III.
Iv.

What motivates investors to do the tnings they do?
~*All kinds of Investors
'~ = Reual Estate Investors
- Montgomery
Basic Real Estafe Accounting and Teruinoiogy - Montgomery

Introduction to ROI Analysis - ~ Montgomery

How do you analyze and forecast the benefits

and value of a real estate investment interest
via computer techniques?

- Cash forecasting and after - tax Real

Estate Investment analysis ‘ :
- Grasskamp or Clettenberg




What motivotes investors to do the things

they do? - Zenerally w

~ Define Investor broadly,. 9"""39""‘0‘3 L ey o bes

-~ Different Objectives and Goals

What are some of the things any kind of investor considers,
either unconsciously or very formally, individuais or
institutionas.

(4) Concept of the Idesl Investment

(B) Concept of Opportunity Cost

(C) Concept called Competition for Capital

(D) Concept called Time Value of Money

(E) Concept called Present liorth Comparisons

(F) Concebt called Return on Investment Analysis




A, Concept of the "Ideal Investment"

- any kind/find me onet

- no such thing - the impossible dream

- concept is not academic, however - forms the basis or
departure point of what motivates investors of all
kinds to do the things they do

~ What would the "ideal investment" include:

(1) absolute security of principal
- certainty of pay back or pay off

(2) capital appreciation potential
- hedge against inflation and real growth
potential

(3) the ability to liquidate (sell) the investment
instantaneously
~-'market appealing denomination and duration
characteristics

(4) clock-like payments of very high interest -
no collection problems

(5) carefree investment — Nk ek, met, Dovee

- no management nor other expense offsets
- nuisance free

(6) available as easy collateral

(7) complete tax shdter from all kinds of baxes

(8) unlimited leverage potential



B. The Concept of Opportunity Costs

- Capital gives its holder a wide array of choices
Sapivas

a

- By capital, it is meant:

(1) - cash, its equivalent, and the ability to borrow

(2) - equity capital, debt capital, ete.

- The spectrum of choices open to an investor is unlimited
(instructor comment)

- non real estate investment opportunities

- real estate oriented investments

- No matter how large, any investor has a limited amount of
capital (including actéss to credit) and an unlimited array
of investment opportunities.

Everything (including $) has a cost in terms of opportunity
costs foregone.

Resources (including) are scarce, and once a decision is made
to use them for one purpose, they are no longer available for
another.

(one opportunity cost to you of taking this course, is the fact
that you could have been someplace else doing something else.)



C. GConcept called "Competition for Capital®

-~ Lhat candidstes are there for (my) investment capital?

- (My) available capital is a much sought after agent in
production

~ There ure unlimited positions I cen invest in:
-.;.real estate/non-resl estate
~ debt/equity
- name a few thousand

-~ The supply of (my) capital is limited (including ability to
borrow), and only a few investment proposals can be accepted

- What do you have to offer? -~ Get in line, and get up front

- Bvery investment I make has a cost to me in terms of other
investment opportunities foregone



D, Concept called the "time value of money (capital)"

- difficult ot define directly

- capital has a time dimension - the value of capital todey is
measured in the contribution it can make to something over time
(in the future)

-~ The concept has to do with:

(1) Compound Interest Tables - the manipulation of a sum
or sums of money over time based on different compounding
or discounting assumptions

(a) Growth - a $ today should have potentially greater
value in the future, the increment being its return

(b) Discount - "a bird in hand may be worth several in
the bush (fubture)®

(2) TrueACost of Money - the real cost of money (cupital) can
be a very allusive thing

- the impact of:
(a) leverage

(b) inflation - soft money/hard money
(c) income tax considerations - after tax dollars

(3) Timing and Anticipation

- What heppens to the injection today of $1 of either
debt or equity capital over time?

- in an uncertain world, how fast does an investor
recapture his $1?

- any kind of capital expended to create (real est.te)
assets has to be carried - to the extent the asset
cannot be converted into income (thru sales, reatals,
etc.), it has to be carried and can become a capital
drain,



E. Present Worth Comparison (the heart of the valuation process)

- Value has been defined as the present worth of all future benefits,
- This is a true statement/most important statement in first hour
~ What does this mean?

(1) Define the future benefits of any kind of investment
opportunity - what are all the benefits?

(2) When and how often do the future (events) benefits
ogcur? - each one, that is!

(3) Compound interest discount factors provide for what?
- (return on and recapture of)

(4) What interest rate do you use to discount any future
benefit to present worth

- Where did you get it from?/how long will
rate persist?

- At what rate can receipts be reinvested?/
how quickly can receipts be reinvested?

(5) Demonstrate the power of compound interest over longer
time spans (change the interest rate 1% and trace results
over time)

(6) Sounds easy - the difference between theeasy words and
the limping deeds

- +the reverse side of the coin called ROI analysis

- How many dollars (equity and debt $) do I pay out
for an investment position?



Chutline ifems £, —> H

“not found

I. Whet motivites a real e.st"atejinVestor to do the
things he does?

~ What are the unique characteristics of a real
estate equity investment (say on an existing
apartment house) as compared generally to othex
kinds of unrelated investments?

' (A) An ability to leverzge a sometimes mediocre":
net operating income stream thru financing
of all kinds

(B) An ability to shelter part or all of the annual
cash throw off from the payment of income taxes

(¢) An opportunity to look forward to a Mbonus" down
the road if your judgments are sound and the times
are generally good

D)



A. LEVERAGE :—/M:\

- "USING OTHER PEOPLE'S MONEYTO MAKE A LESSER AMOUNT OF YOUR CWN

WORK HARDER?®

~#THE ADVANTAGE GAINED BY EARNING MORE ON CAPITAL THAN IT COSTS M
TO BORROW IT*

- “CONTROLLING THE MOST AMOUNT OF RROPERTY, WITH THE LEAST AMOUNT
OF MONEY™®

- MOST INVESTORS INSIST ON HAVING ACCEPTABLE FINANCING BEFORE
THEY WILL BUY |

= THE AVAILABILITY AND TERMS OF FINANCING AFFECT THE VALUE OF
ANY INVESTMENT POSITION '



THE ANNUAL MORTGAGE CONSTANT

THE _GAME PLAN3:

(1) MAXIMUM FINANCING

(2),. LOKEST POSSIBLE ANNUAL CONSTANT

(3) MAXZIMIZE INTEREST PORTION OF CONSTANT

THE MOTIVATION

(1)
(2)
(3)
(4)

(5)

INTEREST TAX DEDUCTIELE
AMORTIZATION IS NOT
MAXIMIZE BOTTOM LINE FIGURE
TRUE COST OF BORROWING

SOFT MONEY



( B) TAX DEPRECIATiON

- WHENEVER YOU MAKE A CAPITAL INVESTMENT WHICH WILL LIVE MORE
THAN ONE TAX YEAR, IT BECOMES A PREPAID CAPITAI, EXPENSE

-~ TAX DEPRECIATION HAS TO DO WITH THE ALLOCATION OF THIS PRED]AID
CAPITAL EXPENSE OVER THE USEFUL LIFE OF THE CAPITAL INVESTMENT

USEFUL LIFE
(1) IRS GUIDE LINES
(2) IRS RULINGS

(3) COURT DECISIONS



TAX DEPRECIATION

= IT IS A BOOKKEEPING CHARGE ONLY

- IT DOES NQT REQUIRE AN ACTUAL OUTLAY OF CASH

- IT IS, HOWEVER, A DEDUCTIBLE EXPENSE FOR THE PUREOSE
OF INCOME TAX CALCULATION

- IT ACTS TO REDUCE INCOME ON WHICH INCOME TAXES ARE
PAID

~ IT ACTS TO REDUCE INCOME TAX, OR RETAIN INCOME TAX THAT
WOULD OTHERWISE HAVE TO BE DISBURSED

- IT ACTS TO INCREASE WHAT'S LEFT OVER ON THE VERY BOTTOM
LINE



TAX  DEPRECIATION
INVESTOR MOTIVATION:

(1) A SHIFT AWAY FROM S.L. SPEEDS UP DEPRECIATION AND TAX
SHELTER IN THE EARLY YEARS
(2) DEPRECIATION FIGURES CHANGE TAX S ITUATIONS

 (3) MAXIMIZATION OF AFTER TAX CASH FLOW

(4) THE "PIPER HAS TO BE PAID®

-~ TAX SHELTER RUNS OUT

WMTS OF TAX DE?RECIA’I‘ION AND LTVERAGE
CHRONOLOGY QOF THINGS:
STAQE 1l -~ EXCESS TAX SHELTER
STAGE 2 ~ COMPLETE .TAX SHELTER
S?AGE 3 =~ MINIMAL INCOME TAX PAYMENT
STAGE 4 - LOTS OF INCOME TAX PAYMENT

STAGE 5 - OUCH AND OUT!



(1)

(2)

(3)

(&)

LEVERAGE {‘-? TAX DEPRECIATION

TAX DEPRECIATION BASED ON TOTAL COST OF THE
IMPROVEMENT

TAKES INTO ACCOUNT BOTH INVESTOR'S EQUITY AND ‘
ANY MORTGAGE DEBT

INVESTOR GETS TAX DEPRECIATION BENEFIT OF MORTGAGEE'S
INVESTMENT

INCREASE INVESTOR'S HARD DOLLAR EQUITY WITH TAX

FREE FUNDS



C. SOURCES OF EQUITY APPRECIATION -~ THE "BONUS" CR “RESIDUALM

(1) MORTGAGE AMCRTIZATION

(2) INFLATION

(3) JUDGMENT
- = WHAT TO BUY
- WHAT TO PAY
~ WHEN TO SELL

(4) SYNERGY THRU CREATIVE ENTERPRISE

-~ COMBINING BRICKS AND MORTAR ON TOP OF LAND
TO PRODUCE AN ASSET WHOSE VALUE IMMEDIATELY
IS GREATER THAN THE COST OF THE CQMPONENTS

~ 1 PART 1AND + 3 PARTS BLDG. = 5 PARTS VALUE
- THEN BORROW 4 PARTS

CASHING IN

(1) A MORTGAGE REFINANCE
(2) A SALE OR EXCHANGE

(3) A COMBINATION OF BOTH
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:21:, Real Estate Labels and Accounting Oversimplified > o
'jss‘l 93

Gross Income
- Vacancy Allowance
Effective Gross Income
Operating Expenses
Net Income (R=9.775%)
Debt Service (§= 10.44%)

Equity Dividend (9%)

Income - Tax Payment

After~Tax Cash Flow

(Tax_Savings on other Income = D)

$60,000

3,000
57,000
17,900
39,100 (A)

~30,100

9,000 ﬂ(é

3,000

6,000 (C)

The Search for the Uniform Label

(A) Net Income

alias - Net Operating Income

- Net Income before Capital Recapture

- Net Income to Land and Building before

Capital Recapture

- Average Net Income



(B) Eguity Dividend

alias = Cash Flow Dividend

Cash Throw Off

Before-~Tax Cash Flow
~ Return on Equity before Income Taxes

Gross Spendable Income

1

(€) After-Tax Cash Flow

alias - Net Cash Flow

- Net Spendable Income

— The bottom line figure

(D) Tax Savines on Other Income (Lastmeetorn——shoukd-not—snond
] ) ]‘. .‘ a . n G E)

- no income tax dus, because tax deductions (iee,,
operating expenses paid, mortgage interest, tax
depreciatioi? are more than enougzh to completely
shelter Equity Dividend (not so in example)

- Gxcess tax shelter remains (property shows an
operating profit but a tax accounting loss)

—~ Txcess tax shelter from subject property used
to shelter income from some other source of
unrelated taxable income

- ($5,000, say, of excess tax shelter from subject
property would represent $2,500 of tax saving on
other income to an investor in a 50% tax bracket -
excess tax shelter does not exist in subject
problem)




DEDUCTIONS FCR PURPOSES OF CALCULATING INCOME TAX PAYMENT (REMEMBER,

THE PROPERTY DOES NOT PAY INCOME TAXES, THE INVESTOR DOES)

(1)

(2)

(3)

(&)

(5)

(6)

(7)

ALL ACTUAL OPERATING COSTS PAID

-~ EXCLUDES ADDITIONS TO CAPITAL

- EXCLUDES APPRAISER'S RESERVES FOR
'REPLACEMENTS

TAX DEPRECIATION (A BOOKKERPING CHARGE) ON IMPROVEMENTS
AND PERSONALTY

MORTGAGE INTEREST (NOT MORTGAGE AMORTIZATION)

GROUND RENTS, IF ANY

START UP TAX LOSS CARRY FORWARDS NOT CAPITALIZED

EXCESS TAX SHELTER (FRQM SUSJIBG@-BROEERTI-OR SOME
OTHER UNRELATED PROPERTY)

WHAT HAVE I MISSED?



REAL ESTATE ACCOUNTING

~ POSITIVE ACCOUNTING PROFITS MEAN HIGHER INCOME TAX

PAYMENTS AND ARE THEREBY TO EE AVOIDED
- = NEGATIVE REPORTED ACCOUNTING EARNINGS ARE THE GOAL

- THE GAME PLAN IS TO SHOW QOPERATING PROFITS AT THE
- SAME TIME SHOWING (II\BONE TaX 1LOSSES

- BUr THE EFFECT ON CORPORATE EARNINGS

THE 4 KINDS OF MONEY
- PRINCIPAL MONEY

— INTEREST MONEY

HARD MONEY

SOFT -MONEY

- TODAY'S MOST IMPORTANT DISTINCTION IN THE INVESTMENT WORLD
<

'« DOES IT TAKE HARD DOLLARS OR SOFT DOLLARS TO OBTAIN AN INVESTMENT

POSITION?



JIF. The concept of "Return on Investment Analysis

(1) ROTI Analysis (the heart of the investment process)

- As an investor, what alternatives do I have to invest
capital?

Investment opportunities of all sorts have become in-
creasingly complex

- The need for a common measure (ROI) - the benefits, as

well as the dollar outlays, can be estimated and expressed
in dollars.

- Alternative investment opportunities can be ranked according
to some common measure (ROI), and a ranking or cut-off point
will guide acceptance or rejection.

Get in line, and get up front if you can

Structure of all ROI Analysis:

(1) Estimates of future cash flows (revenues, expenses, etc.)
- data imput
(2) Financial analysis (options, residuals, taxes, etc.)
(3) ROI calculations - overall annual yields
(L) Presentation and interpretation of results for investment
decision making
(a) Expected Return - with and without capital

appreciation - before and after taxes

(b) Risk analysis - downside/upside - anybody who
invests may lose

(¢) Timing assumptions - pessimistic to optomistic

-Roi Analysis lends itself to computer programming and application




ROY - MORTGAGE ON INCOME PROPERTY

VARIABLES BUTLT INTO PROGRAM

(1) . AMOUNT

(2) INTEREST RATE

(3) TERM

(4) ' CLOSING DATE

(5) PAY-OFF DATE

(6)" PREPAYMENT PENALTY

(7) RETAINED SERVICE FEE
'(8) BASE RENT

(9) VACANCY

(10) ANNUAL RENT INCREASE

(11) TYPE KICKER

WHAT!'S MISSING?

(1) ANNUAL MORTGAGE SERVICING CHARGE .

Ty

PROGRAM IS SIMPLE -~ NOTE THE NUMBER OF VARIABLES

Montgomery /Graaskanp
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SLA00G00.,00
CLOSING DAT

RETAINED SERVICE CHARGE $10000.00 BASE RENTAL
INCREASE 2.50%/YEAR(SIMPLE)

VACANCY RAT

LOAN,
£ /7 1/71,

£ 3.00%,

RENT

PALD OFF

8/ 1/81,

KIGKER PAYABLE MONTHLY, KICKER TYPE:

15.06% OF GROSS INCOME IN EXCESS OF $758000,00

PEPITOD INTEREST
a/ 1771 17KhGR7.19
a/ 1/72 L15541.006
a/ 1773  L06A27.87
N/ L/Th 3ATLE6.06
a/ 1/7%  386976,19

BCYAR VAL 375409 ,75
) 1/77' 362747.87
M/ 1/78 3h8750.81
a, 1/7% 533326.57
64/ 1780, 316329.006
47 1/7861 297598.06

3815767.00
PART'N
330479.37

PRINCIPAL

0,0
LLE8 .. Lk
A3071.81

102563.56
113023,31
124549,87
137251.62
1512L8,81
166675.25
183670.50
3143431.00

4299942,00

Montgomery/Graaskamp
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PART'N

825,75
17731.94
209083, 80
2h2355,73%
27L8T7 .67
307530.,062
33091.57
37243 .45
LOLAs .39
U3747,33

L6EYSA.25

'550L79.357

9.75% PAYARLE MONTHLY, TERM 25 YEARS
PREPAYMENT PENALTY 3.00%

$894000.00

TOTAL

181510,94
517731 .4k
S20083 . L4
S2L235,31
8274R7,172
530730.28
533991.06
537243,00
540445,00
SUB7LG,87
3L88028.00

8LL6189.00

0/S BALANCF

a00000.0¢
L215537.00
Llz2u00,00
ngiaean.,np

3006860, 00

B782307%, 60
S6L50LG. 00
3493791.00
3327104 .60
3143432.10
0.0



LLANONND, 00
CLOS TG DATE

MOMTHLY,

LOAM, 9,75% PAYAGLE TERM 25 YEARS
W/ 1771, PAID QFF 9/ 1/81, PREPAYMENT
RECTAINGD SERVICE CHARGE $10000,00 BASE RENTAL $8%94000.00

VACAHCY DATE 3.00%,
KICKTR PAYARLE NONTHLY,
2.00% GF GROSS INCOME
PEDITOD INTFRFST
a/ 1/71 17h687.19
a9/, 1777 LASSLT,06
ay L rs LOeN27.87
ag o1/ 7 SN7h3R,06
;1705 RERNT76.10
n/ 1070 375009, 75
ay 1711 AR2707.8
a; /e TLRTR0, rl,
a0/ 379 0 3IRHEIN6L37
a7 1/¢c0 310329, 0(‘
'0/ 1/81 207598.06
358158767,00

PADRT YN

e en w8 w8 v o

TrIntn .19

RENT

PRINCIPAL

- se M W e s e wn

0.0
LLSS. LG
95071.81

1028A5 .50
1153023,.31
126540,.87
137201 .62
151248 .R1
lﬁﬂﬁ?»...
183670,
31&3&31.00

42999L2.00

Montgomery/Graaskamp
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PART'N

- on am os bu on

7722G.40
17524,23
J7857.80
18391.61
18825.60
19253,540
19602,16
20125,76
20559,3%4
70002, 96
21426.51

201080.19

INCREASE 2.50%/YEARCSIMPLE)
KICKER TYPE:

« TOTAL

S2N175.57

520559.00

§20092.5
ILE2L55.00

3317689.00

0/

PENALTY 32.002

5 RALANCE

hrnaaen,.nt
W215537.0°0
L1722L00,0
LGoragnp,
(‘I(\fl )\ .(‘:"
?/“7~07
33“5“UC.‘
KRN AN I
332711007
51643430 ,07
a,n



Sh500000.00 LOAN, 9.75% PAYARlF MONI”[Y TERM 25 YEARS
CLOGING OATE W/ 1/71, PAID OFF @/ 1/81
RETAIMNED SENVIGE CHARGE $10000.00 RASE RFNTAL §894000,00
VACANCY RATE 3.00%, RENT INCREASE 2. aO//YFAR(SlMPLF) -
KIGKTY PAYARLE MONTHLY, KICKER TYPE: .

125.0075°0F GROSS INCOME AROVE $894L000.00

2OL002.50

T dme

10.67%
e R——

et —

Montgomery/Graaskamp
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PERIOD INTEREST  PRINGIPAL . '~ PART'N TOTAL

0/ 1/71  174G87.19 0.0, " 0.0 170667,
a/ 1777 WISEAL.06.. BLLER.uL 0.0 La0n00 50
9/ U/i% WOGA2T.RT 95071.81 1722.75 501722.37
A/ 070h 0 3070%6.06 0 102563456 (6392.89 506392.50
a/ 3/7%  386O76.190  113023.31 0 11812.76 512.812.25
a/ 1/76  3750h9,75  12b549,87 17232.65 7 517232.2%
N/ /77 RG2747.87  137251.62 | 22652.50 522652.00
Sa/ J/76  3WG750081,  151242,81 0 28072.40 528072.00
6/ 3/7% - 333326,37  166G673.25 33602.50 S53091.07
a/ 1/80  316329.06  183670.50°  38012.24 530911,75
9/ 1/81  267598,06 3143431.00  L44332,08  3u25361.00
3815767.00 £2990L2,00  204622,50  8320332.00

PART N RO

PREPAYMENT PENALTY 3. 00%

0/8 DALALCE

Lo266000,00
S L2258 7 000
122400 ,00
heragnn, 6o
AN062600,00
A27224505,600
IALSE0N. 00N
Su057071,0n
3327114L,00
31LAL428,00
0,0



COMPUTER TECHNIQUES IN GENERAL

UNDERSTAND THE FCORM OF ANY PROGRAM

- VALIDITY OF THE PROGRAM VARIABLES
- WHAT'S MISSING?
~ NO NONSENSE FORTIFIED WITH TECHNICALITIES

UNDERSTAND THE VARIOUS KINDS OF DATA USED AND THE ASSUMPTIONS FOR INJECTION
OVER TIME

~ THE QUALITY OF THE DATA PUMPED IN .~ WHEN?

~ "GARBAGE IN/GARBAGE OUT™

DON'T BE RIDICULOUS

DON!T BECCME MESMERIZED NOR OVERWHELMED BY THE COLUMNS OF PRINTOUT STATISTICS

DON'T BE INTIMIDATED BY A GLORIFIED ADDING MACHINE, THAT REACTS LIKE A SLAVE

USEFUL FOR:

(1) MTASURING THE BENEFITS OF VARIOUS INVESTMENT OPPORTUNITIES
(2) ANALYTIC AND NEGOTIATION PURPOSES
(3) MANAGEMENT DECISION/ALTERNATIVE INVESTMENT EVALUATION

(L) DISCIPLINE OF TRACING 1$ OVER TIME

Montgonery /Graaskamp
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) CONPUTER TECHWIQUES TO AlD
CASH FORECASTING Al AFTER-TAX REAL ESTATE INVESTMENT ALALYSIS

Introduction

It is widely held that the investment value of any income-
producing capital asset is the present value of the net income tO
be generated. This has been generally true since the days of
Altred Marshall and Irving Fisher.l

Frederick Babcock went so far as to maintain that there was
only one method of valuing reali estate, the discounting of build-
ing returns extended to perpetuity with capitalization rates
determined in the market..2 The basic concept or lIacome/Capitalization
Rate equals Value has become a truism tfor income property appraisal,
but the appropriate application of this concept is a matter of
considerahble debate when forecasting sale price.’

The purpose of this article is to suggest how an available
computer service can actually apply the theory of the income approach
to value to modern real estate investment counseling and appraisal
assignments. Because the system relies on a combination of market
rents, historical costs, and a present value discounting of returns,
it is also possible to comment on the controversial need to use and
correlate three approaches to value.

Redirection of income theory

Over the years the definition of Income has evolved from a simpie
average annual net income over the rull useful life of the investment

to a mixed return of periodic incomes and singular reversions, and

Graaskamp
1



most recently, to a further division of returns between vested

. . 4 S
mortgage interests and equity interests. Coacurrently, Capitaiizatiovn

Rate has evolved from a simple straight line concept to eiaborate
composite, Hoskold, Inwood, or Ellwood configurations. Each refine-
ment has attempted to provide a more realistic allocation of proceeds
among cash dividends, mortgage payments, and capital recapture.

In these refinements concern with methodoiogy gradualiy obscured
original present value theory. One school ot thought, with its roots
in Babcock, seeks an ''overall market rate" b? analyzing market siles of
properties producing xnown net incomes. However, a cap rate determined
by the ratio of income to sale price is nothing more than the reciprocal
of a price/earnings ratio, such as used in the stock market. A
"market rate" of .085 means a price/earnings ratio of i2, a more
accurate representation of market price comparisons than 1s possibic
with its cousin, the gross rent multiplier. Insurance companies and

' banks frequently determine loan value basis as some multiple of a
normalized or average net income expectation. For smalier income
properties the market may well operate on net income multxpliets.o A
multiplier is a market comparison approach and not specifically a
present value factor, however.

Another approach to cap rate, such as the Ellwood method present
value annuity, would construct a tactor as a function of loan rativ,
interest rate, mortgage term, equity yield, and depreciation. A sxngle'~
composite discount rate requires that Income in the present value
equation be constant at an average tigure. Any icveling or averagz.iny ot

income to achieve conformity with the single variable truism I1/C = V dces

Graaskamp
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violence to the proposition that present doliars are worth more than
future dollars and avoids the need to place returss to investor in
specific time periods. All of the scholarly concern with the
Capjitalization Rate misses the point that the income received by the
investor is uneven and erratic in amount and of differing investment
"quality due to varying degrees of penetration in income taxes oOn

these receipts. Nonetheless, the income scheduie, not the capitaiization
rate, is the root of all value.

Therefore, the basic proposition of this essay is that, it the
income approach to value is to be salvaged as an appraisal tool, then
attention must be redirected to the problems of:

1. Redefinition of the income returns to the investor.

2. Placement of returns in specific periods ot time.

3. Accounting for each type of return to reilect exposure to

income tax confiscation.

4. Reliance on simple, compound-interest, reversion discounts

only rather than ali-encompassing fictional annuity factors.

5. Redirection of appraisai methodology to reflect investor lugic

and motivation.

Redefinition of income returns

It must be recognized by now th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>