SERTD. [BRARY

B R A BWE

GENERAL PLANNING CONSULTANT
TECHENICAL MEMORANDUM 88.4.6:
TECHNICAL DOCUMENTATION FOR

JOINT DEVELOPMENT CASH FLOW MODEL .

Prepared for:

Southern Californla Rapla Transit District
Prepared by:

Schlmpeler Corradino Assoclates

in association with

Myra L. Frank & Assoclates

Cordoba Corporation

Manue! Padron 8 Assoclates
The Planning Group, Inc.

April; 1988

AN




273294 9)
TABLE OF CONTENTS
PAGE
1. INTRODUCTION.«.veereesnnserensseeennsecsenssosesesonanncnaas 1
2. ORGANIZATION OF THE MODEL.eeueseennnnersenensesennneennnens 2
3. HEMORY ORGANIZATION AND FLOW OF CONTROL OF THE MODEL........ 4

3-1 HEMORY ORGANIZATION - MODULES 1’2 AND 3........... 4
3.2 MEMORY ORGANIZATION - MODULES 4,5,6 and 7..ecevee. 7

FUNCTIONS OF INDIVIDUAL MODULES..cccecevecnnccrcaccase sseses 11
4.2 MODULE 2 INPUT BASIC SOFT COSTS...cceecceccacccnne 17
4.3 MODULE 3 EXPENDITURE SCHEDULE BY HID-YEAR......... 21

4.4 MODULE 4 - SHORT TERM LOAN CALCULATIONS........... 29

4.5 HODULE 5 - OPERATING COST & REVENUE ANALYSIS...... 41

4.6 MODULE 6 - FINANCIAL ANALYSIS....cvcercccnccncnnes 52
4.7 MODULE 7 - PRINT SUMMARY REPORT..ceesecencccocaass 62
APPENDIXA ....... LN N N R N N NN B N L R R R N N N Al
APPENDIX B......... .................... LI B UL B I N B B I Y Bl



1. INTRODUCTION

The SCRTD Joint Development Cash Flow Model is designed to assist SCRTD in the
evaluation of joint development proJjects associated with the Metro Rail system.
The model enables the SCRTD to conduct a compliete financial feasibility analysis
and to evaluate alternative scenarios for potential joint development at Metro
Rail stations. The Joint Development Cash Flow Model can assist the SCRTD at
several stages of the Jjoint development planning process. Prior to developer
solicltation, the model can test the financial viability of various Joint
development scenarios for inclusion 1n the Prospectus/RFP. After proposals are
received, the model aliows for the independent evaluation of a developer’s
proposed financial plan, estimation of the potential financial return of the
project to SCRTD and thorough understanding of the financial structure of the
proposed development project to support development agreement negotiations.

The purpose of this Technical Memorandum is t¢ describe the internal structure
and functions of the model and provide the user with a thorough understanding of
the operations and calculations performed by the mocdel. It is croaniced in two
parts: (1) description of the internal orcanization and flow of control of the
model andg (2) description of the functions of the individual Modules 1n the
modei for the user’s reference. Thls Manual supercedes the Technical Manual for
the Joint Development Cash Flow Model (March, 1986). This version of the
Technical Documentation for the model contains all updates which have been made
to the model since the previous version. A detalled list of these updaies is
contained :n Appendix A.

This Technical Memorandum is supplemented by a separate User’s Manual! (Technical
Manual 88.4.2) which contains more detail concerning operation and commands in
the model. Technical Memorandum B88.4.8 contains substantial technical detail
and is written for the user who has a basic familiarity with the model. For the
user who is completely unfamiliar with the Joint Development Cash Flow Model, it
is recommended that the User’s Manual be read first.

The model is programmed for the IBM Personal Computer and is programmed 1n LOTUS
1-2-3 (Version 2.01). The hardware requirements for the model are an IBM PC or
compatible with 640K bytes of memory. The software requirements are LOTUS 1-2-3
and S0Z! Data Sgueezer for LOTUS. It is not necessary for the user to know the
LOTUS 1-2-3 program in order to operate the model. The model is designed to run
automatically and interactively through its entire seguence. The model is run
by a master program which controls the loading of additional macros and LOTUS
worksheets. A macro is & stored seguence of keystrokes. However, it is also
possible, 1f the user is sufficiently familiar with the LOTUS program, to
operate the model manually by pressing [CTRL] [BREAK] and then proceeding with
manual inputs and changes to formulas as desired (Note: Commands i1n brackets
refer to keys on the IBM-PC keyboard). At any point, the user may return to
automatic operation by pressing the [ALT] and (M] keys simultanecusiy (referred
to throughout this Manual as [ALTI-IMI1).

SCRYD. LiBRARY



2. ORGANIZATION OF THE MODEL

The mode] consists of seven modules. Each module builds on the information and
calculations performed in previous modules. Therefore, the modules must be
executed in sequence. The seven modules are:

INPUT BASIC HARD COSTS

INPUT BASIC SOFT COSTS
EXPENDITURE SCHEDULE BY MID-YEAR
SHORT TERM LOAN CALCULATIONS
OPERATING COST & REVENUE ANALYSIS
FINANCIAL ANALYSIS

PRINT SUMMARY REPORT

EaUR LY ¢ 1 BV S I WS
« e 4k s e

The model provides two additional functions for the user from the Main Menu.
The Main Menu function 8. FINISH allows the user to end the operation of the
mode] and return the computer to DOS. The Main Menu function 9. MARNUAL allows
the user to select the Manual Mode from the Main Menu.

Modules 1 through 7 each have a macro and one or more associated worksheets to
perform the required calculations. Each of these components is contained 1n a
separate LOTUS file, The master file that controls the program ls AUTO. This
file is loaded first and contains the marn menu, all required subroutines, the
macro for Module 1 and the worksheets for Modules 1 and 2. The macros for
Modules 1 through 7 are stored in files Al through A7. The remaining modules
are supported py separate worksheets as follows:

associated Worksheet(s)

MODULE 3 AA31, AA3Z
MODULE 4 AR41
MODULE 5 AAS]
MODULE 6 ARGl
MODULE 7 AAT71

The modules must be executed in the order specified in the Main Menu. The flow
of information through the modet is portrayed in Fioure 1. When the user
selects a mocdule from the Main Menu, the associated macro (Al through A7) and
worksheets are loaded into AUTO (except for Modules ! and 2 where the associated
worksheets already reside in AUTO). When the user selects the next module, the
macro for that module replaces the macro for the previous module and the
worksheets for the new module are loaded into the model. At certain points in
time, as the moduies build up in the model, the capacity of the LOTUS 1-2-3
program 1S reached. At these points, the user will be prompted to provide file
names to save relevant portions of the worksheet for carryover to the next
module while the extraneous portions of the worksheet will be purged. These
user-generated files are explained in more detail later in this manual.

Detailed explanation of the interrelationships between all files in the model is
provided in the following section.
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3, AT [ T ODEL

The Joint Development Cash Flow Model is a LOTUS 1-2-3-based model. LOTUS 1-2-3
is a spreadsheet program which contains programming functions that allow the
spreadsheet to operate automatically. In order to run the model, the LOTUS 1-2-
3 and S02! Data Squeezer for LOTUS programs must be loaded first. The model can
then be loaded by retrieving the worksheet AUTO.WK!. The procedures for locading
the model are contained in the Joint Development Cash Flow Model User’s Manual.

The Joint Development Cash Flow Model consists of seven modules which are
executed sequentially. BEach module has a number of associated components:

1. GSubfunctlions - each module is made up of subfunctions. A subfunction
is an individual task within the module. The subfunctions primarily
assist the user in lnputting data. However, the subfunctions ailso are
used to initiate calculations, provide output reports and igad and
store files at certain points in the execution of the model.

2. Submeny - each module has a submenu which lists the subfunctions in the
module and allows the user to select execute each subfunction as
desired. The submenu also allows the user to return to the Main Menu
at any time.

3. Macro - each module has one macro assoclated with it. The macro
contains the submenu for the module and the stored instructions for
executing all subfunctions i1n the module.

4. Worksheeils - each module has one or more worksheets associated with jt.
The worksheets are lcaded 1nto the main LOTUS 1-2-3 worksheet as each
module is executed and contain the data formats for the module and the
formulas and calculations to be performed by the model after the input
data are provided by the user.

The basic flow of control to execute the modules is as follows:

The user selects the desired module from the Main Menu.

The model loads the macro for that module.

In Modules 1 and 2, the user then proceeds with the module.

In Modules 3 through 7, the BEGIN subfunction :s used to load the
worksheets for the module prior to proceeding with the remaining
subfunctions of the module.

o WO

The worksheets associated with each module are loaded into a specified location
in the main LOTUS 1-2-3 worksheet as the user proceeds with the model. The
remainder of this section discusses the memory organization of the model. There
are actually two structures for the memory in the model, one which is in effect
during the execution of Modules 1, 2 and 3, and the other which is in effect
during the execution of Modules 4, 5, & and 7.

3.1 MEMORY ORGANIZATION - MODULES t, 2 AND 3

The memory organizatlion for Modules 1, 2 and 3 1S shown I1n Figure 2. Module !
is initlated by loading the file AUTO. The AUTO file contains three components:
17 General Subroutines and Messages, 2) the Main Menu and 3) worksheets
containing the formats and caiculations for Modules 1 and 2. Because components
! and 2 are used by every module in the model, AUTO must always be loaded first
and must always be located in the model. Because AUTC is always present, the



FIGURE 2

MEMORY ORGANIZATION
MODULES 1,2,3

GENERAL SUBROUTINES
& MESSAGES

48

Y Z AA AH

MAIN

M
ENU SPECIFIC MACROS

49

WORKSHEETS FOR MODULES

PPN )

1 AND 2 Ny
179 R {
180
AA31
305 BdJ
306
AA32
351 BdJ

NOT TQO SCALE



Main Menu is always available. With the Main Menu always available, any module
can be accessed at any time by returning to the Main Menu and selecting the
desired module.

The memory location AAR1.RHSS is reserved for the macro for the module which the
user has selected. The actual amount of memory occupied by the different macros
varies with the number of subfunctions in each module. [NOTE: A grid system is
used to identify individual cells in the main LOTUS 1-2-3 worksheet. The grid
consists of letters (A, B, C,..., etc.) across the top of the grid which
identify the columns in the worksheet and numbers (1, 2, 3,...,etc.) down the
side of the grid which identify the rows in the worksheet. An individual cell
can be identified by combining the column and row identifiers (e.g., Al, BSS3,
2J208, etc.). The nomenclature AA1.AHSS describes the opposite corners of the
location in the main LOTUS worksheet where the macro or worksheet is loaded. It
is equivaient to a rectangle with corners located at cells AAl, ARSS, AHS5 and
AH1 (see Figure 2.1

Memory location A1.Y48 is always reserved for subroutines and messages used
throughout the model. Memory location Z1.AAS55 is always reserved for the Main
Menu.

The memory organization for the remainder of Modules 1, 2 and 3 is summarized in
Table ! and discussed in detail in the following sections.

TABLE 1

JOINT DEVELOPMENT CASH FLOW MODEL
MEMORY ORGANIZATION - MODULES 1, 2 AND 3

MODULE WORKSHEET LOCATION MACRO LOCATION
o aUTO A4%.R113 Al AA1.AHSS
2 AUTO Al114.R180 Az AAl . AHSS
3A. AA31 A180.BJ30S A3 AA1.AHSE
3B. AR32 A306.BJ351 A3 AAl.AHSS
3.1.1 Module 1

When this module is selected, the model loads macro Al to memory location
AA1.AHS5S5. The worksheet for Module 1 is contained in the AUTO file. When AUTO
is loaded, this worksheet is loaded to memory location A4%.R113. The operation
and subfunctions of Module 1 are described in Chapter 4 of this document and
Section 4.1 of the Joint Development Cash Flow Model User’s Manual.

When this module is selected, the model loads macro A2 to memory location

AA1 .AHSS. The worksheet for Module 2 15 contained in the AUTO file. When AUTO
is loaded, this worksheet is loaded to memory location A114.R180. The operation
and subfunctions of Module 2 are described in Chapter 4 of this document and
Section 4.2 of the Joint Development Cash Flow Model User’s Manual.



d.1.3 Module 3

When this module is selected, the model loads macro A3 to memory location
ARL.AHS5. The subfunction BEGIN must be executed to initiate Module 3. When
the user selects BEGIN from the Module 3 Submenu, the model wil] load worksheet
AA3!l into memory location A180.BJ30S. Worksheet AA31 contains the distribution
tables and formulas for calculating the hard cost payment schedule. The
operation of this worksheet is described in Section 4.3 of this document. The
model will then initiate the hard cost payment calculations, which require 3 to
4 minutes processing time. After AAR31 :s executed, a temporary file is created
automatically. This file is named ZTEMPZ and is used to extract the results of
the hard cost payment calculations. The model then reenters the results (but
not the formulas for the caiculations) at the same memory location (A1B0.BJ305).

The model then loads worksheet AA3Z2 to memory location A306.RJ351. Worksheet
AR32 contains the formulas for calculating the soft cost payment schedule. The
formuias use the same distribution tables as were used to calculate the hard
cost payment schedule, which were loaded with worksheet AA31. The model will
then initiate the soft cost payment calculations, which also require 3 to 4
minutes processing time. This two-step process 1s necessary in order to control
the calculation time for this module. In order for the process to work
properly, the file ZTEMPZ must always exist on disk. The entire Process occurs
automatically and takes approximately 10 minutes in its entirety.

The subfunction FINISH must be executed to conclude Module 3. When the user
selects FINISH from the Module 3 Submenu, the model wil] extract specified sets
of data from Module 3 to be carried forward to Module 4. This is necessary in
order to keep from exceeding the capacity of the LOTUS {-2-3 program. Oniy
pertinent data is carried forward in this process. The distribution tables ang
formulas are purged as they are no longer necessary and occupy a large portion
of the main LOTUS 1-2-3 worksheet. The mode! prompts the user to provide four
file names and creates files to carry the data forward as follows: first file
name - hard and soft costs (memory location A49.R177), second file name - header
(memory location A258.ARZ260), third file name - hard cost semi-annual payment
schedule (memory location A288.AA305), fourth file name - soft cost semi-annual
payment schedule (memory location A338.AA354). As the user provides each file
name, the specified data is stored under that file name on the hard disk.

During this process, the model uses the LOTUS ‘extract’ command. This command
extracts only the numbers in the cells and not the associated formulas. Without
these formulas, celis which would ordinarily change in response to changed jnput
data will not change. Therefore, input data in Modules 1, 2 and 3 cannot be
changed in future modules after the FINISH subfunction has been used.

After the data has been extracted, the model! will ¢lear the entire LOTUS 1-2-3
main worksheet and re-enter the AUTO file (recall that AUTO must always be in
memory when the model is operated). The user must select Module 4 from the Main
Menu to continue with operation of the modei.

3.2 MEMORY ORGANIZATION - MODULES 4, S, 6 AND 7
The memory organization for the moae! changes with the initiation of Module 4.
The data extracted at the end of Module 3 is reentered 1n a different location

to take up less space and make room for Modules 4 through 7. The memory
organization for the remainder of the model’s operation s shown in Figure 3.
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This memory organization is summarized in Table 2 and discussed in detail in the
following sections.

TABLE 2

JOINT DEVELOPMENT CASH FLOW MODEL
MEMORY ORGANIZATION - MODULES 4, S, 6 AND 7

MODULE WORKSHEET LOCATION MACRO LOCATION
4, AR41 R214.AZ298 A4 AA1.AHSS
5. AAS1 R299.AZ390 AS AA1.AHSS
6. AAB1 A391.AZ540 A6 AR1.AHSS
7. AA71 A541.P620 AT AR1.AHSS
3.2.1 Module 4

When this module is selected, the model loads macro A4 to memory location
RAL1.AHSS., The subfunction BEGIN must be executed to initiate Module 4. When
the user selects BEGIN from the Module 4 Submenu, the user will be prompted to
reenter the file names for the data extracted at the end of Module 3. These
file names must be entered in the same order in which the data were extracted.

The mode]l will reenter the files in the following memory locations:
File Number Contains Memory Location
1 Hard and Soft Costs A4% . R177
Z Header A178.BJ179
3 Hara Cost Payment Schedule A1BD,BJ196
4 Soft Cost Payment Schedule A197.BJ213

Overall, these files occupy memory location A49.BJ213, whereas Module 3,
including the distribution tables, had previously occupied A49.BJ351. After the
fourth file has been loaded, the model will load worksheet AA41 to memory
location A214.A2298. The operation and subfunctions of Module 4 are described
in Chapter 4 of this document and Section 4.4 of the Joint Development Cash Flow
Mode]l User’s Manual.

It is possible, because of this dual memory organization structure, to commence
operation of the model with Module 4 using input data which has been previously
entered and stored using the subfunctions of Modules 1, 2 and 3. To do this,
the user should initiate the model as described in Chapter 3 of the Joint
Development Cash Flow Model User’s Manual. Instead of selecting Module 1 to
begin using the model, as is normally the case, the user should select Module 4
and enter the file names of the data previously saved. It is important to
remember, however, that the input data used in this manner cannot be changed
because the formulas from Modules !, 2 and 3 are not carried forward.
Procedures for saving input data which allow for changes to Module 1, 2 and 3
data are described in Chapter 5 ¢f the Joint Development Cash Flow Model User’s
Manual.



3.2.2 Moduie §

When this module (s selected, the model loads macro AS to memory location
AA1.AHS5. The subfunction BEGIN must be executed to initiate Module 5. When
the user selects BEGIN from the Module 5 Submenu, the model will )oad worksheet
AASL to memory location A299.AZ390. The operation and subfunctions of Module 5
are described in Chapter 4 of this document and Section 4.5 of the iUser‘s
Manual.

The subfunction FINISH must be executed to conciude Module 5. When the user
selects FINISH from the Module 5 submenu, the model will extract the results of
the calculations performed in Modules 4 and 5 for reentry in Module 6. The
purpose of this operation is to purge the formulas from Modules 4 and 5 in order
to control the calculation time in Modules 6 and 7. The memory organization
does not change as a result of this process. The model prompts the user to
provide a file name and will extract the data from memory location AZi4.AZ390
and store it on the hard disk under the file name provided.

2.3 ule 6

When this module is selected, the model loads macro A6 to memory location
AAL.AHS5. The subfunction BEGIN must be executed to initiate Module 6. When
the user selects BEGIN from the Module 6 Submenu, the mode] will prompt the user
for the file name entered at the end of Module 5. The model will clear memory
location AZ214.AZ700 and reenter that file ¢sans formulas) in memory location
A214.AZ390. After the file has been loaded, the model will load worksheet AA&I
to memory locat!on A391.RZ540. The operation and subfunctions of Module & are
described in Chapter 4 of this document and Section 4.6 of the User’s Manual.

It is possible, because the model stores data at the end of Module 5, to
commence operation of the model with Module 6 using input data which has been
previously entered and stored using the subfunctions of Moduies 1 through 5. To
do this, the user should initiate the model as described in Chapter 3 of the
Joint Development Cash Flow Mode! User’s Manual. Instead of selecting Module 1
to begin using the model, as is normally the case, the user should select Module
4, execute the BEGIN subfunction and enter the four file names of the data
previously saved at the end of Module 3. Then the user should select Module 6,
execute the BEGIN subfunctlon and enter the file name for the data saved at the
end of Module 5. It is important to remember, however, that the lnput data used
in this manner cannot be changed because the formulas from Modules | through 5
are not carried forward. Procedures for saving input data which allow for
changes to data in Modules 1 through 5 are described in Chapter 5 of the Joint
Development Cash Flow Model User’s Manual.

3.2.4 Module 7

When this module is selected, the model loads macro A7 to memory location
AR1.ARH55. The subfunction BEGIN must be executed to initiate Module 7. When
the user selects BEGIN from the Module 7 Submenu., the model will load worksheet
AA7! to memory location AS41.P820. The operation and subfunctions of Module 7
are described in Chapter 4 of this document and Section 4.7 of the Joint
Development Cash Flow Model User’s Manual.
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4. | VID

This chapter describes the functions performed in the individual! modules of the
model and the functional interrelationships between the modules. The discussion
which follows assumes a basic understanding of the operation of the model on the
part of the reader. If the reader 1s completely unfamiliar with the model, it
Is recommended that the Joint Development Cash Flow Model User‘s Manual be
consulted prior to proceeding with this chapter.

4.1 MODULE { - INPUT BASIC HARD COSTS

The purpose of Module ! is to enter hard cost data for the project. Hard costs
are the costs of physical construction of facilities. Module 1! offers the user
the option to enter data on any or all of the following cost jtems: buillding
construction (up to three different types); parking facilities (on-site and off-
sited; off site construction (transit-related and non-transit related); land;
easement; grading and demolition; site improvement and continagency. The user
selects the desired cost item from the Module 1 Submenu.

1 | c ata Entry

Data ls entered in one of three formats, depending on the individual cost item:
1) unit cost, 2) line item amount or 3) either a percentage of construction cost
or an apsolute amount.

4.1.1.1 Unit Cost Data

Data on construction costs (STRUCTURE A, B and C) and on-site and off-site
parking are entered as unit costs. The model prompts the user to provide number
of units (square footage or number of parking stalls, as appropriate) and un:t
costs (in millions of dollars) for these cost items. The mode] calculates the
total cost of each of these cost items using the formula:

(4.1 Number of Units X Unit Cost = Cost of Cost Item (in $millions)

The model sums the calculated cost of these five lines and reflects the result
on the line "CONSTRUCTION COSTS". The model also sums the number of units
entered for STRUCTURE A, STRUCTURE B and STRUCTURE C and places the result in
the cell labeled "GROSS BUILDING AREA®. Finally, the model sums the number of
units entered for ON SITE PARKING and OFF SITE PARKING and places the result in
the cell labeled "PARKING STALLS".

4,1.1.2 Line Item Data

Data on off site construction costs (both transit related and non-transit
related are entered directly as line item costs (in $millions). The model sums
the cost entered for these two lines and reflects the result on the line labeled
“OFF SITE CONSTRUCTION". The line labeled *TQTAL CONSTRUCTION COSTS" is the
sum of the values of CONSTRUCTION COSTS and OFF SITE CONSTRUCTION.

1



4,1,1.83 Data Entered as Either % of Construction Cost or Absolute Amount

Data on land, easement, grading and demolition, site improvement and contlngency
costs may be entered either as a percentage of construction costs or as an
absolute amount, at the user‘s option. For this purpose, construction costs are
defined as the sum of bullding construction costs and parking facilities costs
(equivalent to the value on the line CONSTRUCTION COSTS as described above).

For these cost i1tems, if the user selects the percentage of construction costs
option, the user will be prompted to provide the percentage ¢of construction
costs which the cost item represents. The model will calculate the cost of the
cost item using the formula:

(4.2) Construction Cost X Percentage Entered by User = Cost of Cost Item
Cin 3million)

If the user selects the absolute amount option, the user will be prompted to
provide the apbsolute cost of the cost item. The model will calculate the
percentage of construction cost which the cost item represents using the
formula:

(4.3 Cost Entered by User - Construction Cost = Percentage of
Construction Cost

The model will sum the cost of land, easement and grading & demolition ang
reflect the result on the line labeled "TOTAL LAND & SITE PREP. COSTS". This
value will be added to the line TOTAL CONSTRUCTION COST and the result reflected
on the line "TOTAL LAND AND CONSTRUCTION". The cost of SITE IMPROVEMENTS and
CONTINGENCY will be added to TOTAL LAND AND CONSTRUCTION to yield "TOTAL HZRD
COSTs".

it Per

The model allows the user to refiect varying periods of time in which
expenditures for the cost items of the project will be made. The time frame
within which these expenditures are made is referred to as the payment period.
For each cost item, the user will be prompted to provide starting and ending
vear and month for payments on the cost item. The payment period may or may not
be the same as the construction period. For instance, the payment period for a
construction cost item would most likely coincide with the construction period,
while the payment period for grading and demolition would most likely be
completed before the commencement of construction. By reflecting the payment
period accurately, the model allows the user to reflect the effects of inflation
on a joint development project more precisely.

After the user enters the starting and ending year and month for the payment
period on a cost item, the model will calculate the duration of the payment
reriod for the cost item using the formula:

(4.4

[(Ending Year X 12) + Ending Month] - [(Starting Year X 12) + Starting Month)
= Duratlon of Payment Period

12 TERTR [MRARY



The model has two 1nput constraints which are of significance when entering the
Payment period for a cost i1tem: 1) the construction pertod for the project
cannot exceed 10 years and 2) the payment period for any individual cost item
cannot exceed 5 years. If either of these constraints are violated, an ERR
message will be generated in Module 3 for the cost item. This 18 discussed
further under Module 3.

G n | ] rOEn t t rns

In addition to specifying the time frame in which expenditures are to be made,
the mode! also ailows the user to specify the pattern in which the expenditures
are expected to be made for each cost item. The model provides basically two
options in this regard: 1) the user may specify that the expenditures are to be
made In a uniform pattern, which means that the expendltures are expected to be
essentially even throughout the payment period or 2) the user may specify that
the expenditures are to be made in a bell-shaped pattern, which means that the
expenditures are expected to begin at a low level, gradually rise over the
course of the payment period, peak at the micdle of the project and then
gradually decline for the remainder of the payment period. The bell-shaped
expenditure pattern is shown in Figure 4. The duration of the payment period
for a cost item with a bell-shaped pattern must be at least 12 months. If a
payment period of less than 12 months is used with this expenditure pattern, the
model will display an ERR message in the printout for Module 3 for this cost
ltem. This is discussed :n detail under Module 3.

The mode] also provides the option of a lump sum payment, ejther at the
beginning or at the end of the payment pericd. This option recognizes that,
with some cost items, a proportion of the cost is concentrated at the beginning
or end of the payment period. The lump sum may be any number from 0 to 100. If
0 is entered, no lump sum is calculated. If 100 is entered, the entire payment
for the cost item will be reflected as one lump sum payment (the same result can
be achieved by setting the payment period duration as one month and lump sum as
Zerol.

The model prompts the user to provide the choice of one of the four combinations
of these two factors for each cost item. One of these options must be selected
for each cost item. The options provided by the model are:

1."UNF 2,UNF~ 11."BL 12.BL"

1."UNF  is the uniform distribution of payments with a lump sum
payment at the beginning of the payment period.

2.UNF" is the uniform distribution of payments with a lump sum
payment at the end of the payment period.

11."BL  is the bell-shaped distribution of payments page with a lump
sum payment at the beginning of the payment period.

12.BL" 18 the bell-shaped distribution of payments with a lump sum
payment at the end of the payment period.
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4.1.4 Duteut

The user may print the inputs from Module ! using the OQUTPUT subfunclicn from
the Module 1 submenu {(see User’s Manual for details of cperation). An example
of the output from Mogule 1 1S contained in Floure 5.

4.1.5 Interrelationship with other Mogules

In Module 3, the model! transiates the cost, starting and ending year/month,
expenditure pattern and lump sum percentage inputs from Module 1 for each cost
item into specific expenditures aggregated by six-month periods.
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4.2 MODULE 2 - INPUT BASIC SOFT COSTS

The purpcse of Module 2 is to enter soft cost data for the project. Soft costs
are the costs of services and fees required to support construction of the
project. Module 2 offers the user the option to enter data on any or all of the
following cost items: engineering & architectural fees, legal & accounting
fees, marketing fees, permit costs, property taxes, construction management and
administration & overhead. The user selects the desired cost item from the
Module 2 Submenu.

£ £ Tats ¥

All soft cost data are entered as either a percentage of construction cost or as
an absolute amount at the user’s option. For this purpose, construction costs
are defined as the sum of building construction costs and parking facilities
costs (equivalent to the value on the line CONSTRUCTION COST in Module 1). For
all soft cost items, if the user selects the percentage of construction costs
option, the user will be prompted to provide the percentage of construction
costs which the cost item represents. The model will calculate the cost of the
cost item using the formula:

4.5 Construction Cost X Percentage Entered by User = Cost of Cost Item
Cin gmillion)

If the user selects the absolute amount option, the user will be prompted to
provide the absolute cost of the cost item. The model wiil calculate the
percentage of construction cost which the cest item represents using the
formula:

(4.86) Cost Entered by User ~/ Construction Cost = Percentage of
(in s miltlion) Construction Cost

The mode! will sum the cost of legal/accounting fees (both pre-construction and
during construction) and refiect the result on the line labeleg "TDTAL
LEGAL/ACCOUNTING FEES*. The model will sum the cost of marketing fees (both
pre-construction and during construction) and reflect the result on the line
labeled *TOTAL MARKETING FEES". The model will sum the cost of permits (both
pre-construction and during construction) and interim property tax (both pre-
construction and during construction) and reflect the value on the line labeled
"TOTAL PERMITS AND PROPERTY TAXES®*. The model will add the costs of ENG/ARCH
FEES, TOTAL LEGAL/ACCOUNTING FEES, TOTAL MARKETING FEES and TOTAL PERMITS AND
PROPERTY TAXES to calculate TOTAL COMMITTED SOFT COSTS. This value will be
added to the cost of CONSTRUCTION MANAGEMENT and ADMINISTRATION & QVERHEAD and
the result reflected on the line "TOTAL SOFT COSTS".

I"j \V Peri Thy

The mode] allows the user to reflect varying perliods of time in which
expenditures for the cost items of the project will be made. The time frame
within which these expenditures are maae 15 referred to as the payment period.
For each cost item, the user will be prompted to provide starting and ending
vear and month for payments on the cost item. The payment period may or may not
pe the same as the construction period. For instance, for soft cost 1tems, the
payment period for engineeringsarchitectural services will most likely be
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completed prior to the commencement of construction while the payment period for
constructlon management services will more closely align with the construction
period. By reflecting the payment period accurately, the model allows the user
to reflect the effects of inflation on a joint development project more
precisely.

After the user enters the starting and ending year and month for the payment
period on a cost item, the model will calculate the duration of the payment
period for the cost item using the formula:

(4.7

[((Ending Year X 12) + Ending Month] - [(Starting Year X 12) + Starting Month]
= Duration of Payment Period

The model has two lnput constraints which are of significance when entering the
payment period for a cost item: 1) the construction period fer the project
cannot exceed 10 years and 2) the payment perlod for anv individual cost item
cannot exceed 5 years. If either of these constraints are violated, an ERR
message will be generated in Module 3 for the cost item. This is discussed
further under Module 3.

In addition to specifying the time frame in which expenditures are to be made,
the mode] also allows the user to specify the pattern in which the expenditures
are expected to be made for each cost item. The mode! provides basically two
options in this regard: 1) the user may specify that the expenditures are to be
made in a uniform pattern, which means that the expenditures are expected to be
essentially even throughout the payment period or 2) the user may specify that
the expenditures are to be made In a pell-shaped pattern, which means that the
expenditures are expected to begin at a low level, gradually rise over the
course of the payment period, peak at the middle of the project and then
gradually dectine for the remainder of the payment period. The bell-shaped
expenditure pattern is shown in Figure 4, The duration of the payment period
for a cost jtem with a bell~shaped pattern must be at l!east 12 months. If a
payment period of less than 1Z months is used with this expenditure pattern, the
model wlll display an ERR message in the printout for Module 3 for this cost
item. This is discussed in detail under Module 3.

The model also provides the option of a lump sum payment, either at the
beginning or at the end of the payment period. This option recognizes that,
with some cost items, a proportion of the cost is concentrated at the beginning
or end of the payment period. The lump sum may be any number from 0 to 100. If
0 Is entered, no lump sum is calculated. If 100 is entered, the entire payment
for the cost item will be reflected as one lump sum payment (the same result can
be achieved by setting the payment period duration as one month and lump sum as
Zero).

The model prompts the user to provide the choice of one of the four combinations

of these two factors for each cost item. One of these options must be selected
for each cost item. The options provided by the model are:

18



1."UNF 2.UNF~ 11.°BL 1Z2.BL"

1."UNF  is the uniform distribution of payments with a lump sum
payment at the beginning of the payment period.

2. UNF" is the uniform distribution of payments with a lump sum
payment at the end of the payment period.

11."BL Is the bell-shaped distribution of payments page with a lump
sum payment at the beainning of the payment period.

1z,BL" Is the bell-shaped gistribution of payments with a lump sum
payment at the end of the payment period.

4.2.4 Qutput

The user may print the inputs from Module 2 using the QUTPUT subfunction from
the Module 2 Submenu (see User’s Manual for details of operation). An example
of the output from Module 2 is contained in Ficure 8.

In Module 3, the model translates the cost, starting and ending year/month,
expenditure pattern anc lump sum percentage inputs from Module 2 for each cost
Item into specific expenditures aggregated by six-month periods.
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4.3 MODULE 3 - EXPENDITURE SCHEDULE BY MID-YEAR

The purpose of Module 3 is to convert the hard and soft cost inputs provided in
Modules 1 and 2 to an expenditure schedule aggregated by six-month periods
(referred to as semi-annual periods). A semi-annual period encompasses one of
two time frames, elther January-June or July-December of any given year. The
mode| accompl ishes this conversion by first calculating the number of payments
in each semi-annual period. The model then determines the amount of the lump
sum payment and when the lump sum payment is toc be made and, in the final step,
calculates the payment schedule by one of two methods, depending upon whether
the uniform distribution (expenditure pattern 1 or 2) or the bell-shaped
distribution (expenditure pattern 11 or 12) has been selected by the user.

4.9.1 Calculatlon of Monthly Pavments cer Sem|-Annual Period

The mode! calculates the number of monthly payments to be made in each semi-
annual period and constructs a table which displays the cumulative number of
monthly payments which have been made at the end of each semi-annual period.
The model will convert the starting month/year and ending month/year for each
cost item into the number of monthly payments in each semi-annual period. In
the following example, the model would calculate the number of monthly payments
in each semi-annual period as follows:

Starting Month/Year 10 1988
Ending Month/Year 8 1989

2nd Semi-Annual ist Semi-Annual 2nd Semi-Annual Total
Period 1988 Period 1989 Period 1989

3 payments & payments 2 payments i1
(Qct, Nov, Dec) tJan thru June) (Jul, Aug) payments
Cumulative Pav ts

The mode] then adds the number of payments made by the end of each period to
give the cumulative total of payments for each semi-annual pericd. For
instance, in the example above, cumulative payments would be calculated as:

Z2nd Semi-Annual 1st Semi-Annual Znd Semi-Annual
Period 1988 Period 1989 Period 1989
3 payments % payments 11 payments

The model places this cumulative total from the last semi-annual period of the
payment period in the far right column of each cost item. The cumuiative total
should always equal the total number of payments for the cost item.

2

The model will calculate the amount of the lump sum payment using the formula:
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(4.8) Total Cost of Cost Item X Lump Sum Percentage = Amount of Lump
Sum Payment

The model will then determine when the lump sum payment is to be made dependling
upon: (1) when payment period begins and ends and (2) whether the user has
specified the lump sum at the beginning or end of the payment period. The model
will construct a table and place a flag in the semi-annual period during which
the lump sum payment is to be made for each cost item. For instance, in the
example above, 1f the user had specified the lump sum at the beginning of the
payment period, the flag would be piaced in the 2nd semi-annual period of 1988,
If the user had specified the lump sum at the end of the payment period, the
flag would be placed in the 2nd seml-annual period of 1989, This is true even
if the lump sum percentage is zero. In this case, the mode]l will reflect a lump
sum payment, with the lump sum amount egqual to 0.

The model will sum the cells for each cost item and place the resuit in the far
right cotumn of the cost item. Because there is one and only one lump sum
payment assocliated with each cost item, this result should always be 1.

4.3.3 Calculation of Pavment Schedule for Unlform Exoendjture Patiern

The mode] uses the caiculation of payments by semi-annual period and the
calculation of the lump sum payment to calculate the payment schedule for each
cost item. To calculate the payment schedule for a uniform pattern (1 or 2),
the model will calculate the amount of the cost item to be distributed among
these payments by extracting the lump sum payment using the formula:

(4.9 Total cost for cost 1tem - Lump Sum Amount = Cost to be
distributed

The cost to be distributed is divided into monthly payments using the formula:
(4.10) Cost to be distributed ~ Total # of payments = Monthly payment

The model calculates the monthly payment expenditures for each semi-annual
period by first determining the cumulative payments through the end of the seml-
annual period as calculated above {(see section 4.3.1). The mode] uses the
formuia:

(4.11> Monthiy payment X Cumulative number of payments =
Cumulative payment throusgh semi-annual period

The model then determines the payment for the semi-annual period using the
formula:

(4.12) Cumulative payment throuch semi annual period iess
Payments made in previous semi-annual periods =
Expenditure In semi-annual per:!od

The mode! will then add the lump sum payment to the monthly expenditures for the
appropriate semi-annual period to reflect the total expenditure in that semi-
annual period. For each semi-annual period, the model will determine whether
the lump sum payment flag (calculated as described above, section 4.3.2) is
located in the semi-annual period for the cost item. If 1t I1s not, the total
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payment for the semi-annual period is equal to the monthly payment expenditure
for the semi-annual period (formula 4.12). If the flag is located in the semi-
annual period, the amount of the iump sum payment calculated earlier tformula
4.8) will be added to the monthly payment expenditure for the semi-annual period
(formula 4.12) to give the total payment for the semi-annual period.

This series of calculations is performed in Module 3 for each cost item in both
hard and soft cost categories for which the uniform expenditure pattern option

has been chosen. The mode! will sum the payments for each cost item and place

the result in the far right column for the cost item. This total should equal

the total cost for the cost item entered in Module 1 or 2.

4.3.4 Calculation of Pavment Schedule for Bell-Shaped Expenditure Pattern

To calculate the payment schedule for a bell-shaped pattern (11 or 12), the
model will calculate the amount of the cost item to be distributed among these
payments by extracting the Jump sum payment using the formula:

(4.13) Total cost for cost item - Lump Sum Amount = Cost to be
distributed

The model will then distribute the remaining cost using a distribution table
which is included in worksheet AA32. This distribution table reflects a normal
distribution truncated at both ends (see Figure 4). Under this distribution
table, expenditures begin at a low level, gradualiy rise over the course of the
payment period, peak at the middle of the project and then gradually decline for
the remainder of the payment period. The distribution table is contained in
Appendix B. It contains the cumulative proportion of the cost item expended
after X payments have been made.

Similar to the calculation of the uniform payment schecdule, the model caiculates
the monthly payment expenditures for each semi-annual period by first
determining the cumulative payments through the end of the semi-annual perileod.
The model uses the total number of payments for the cost item and cumulative
number of payments through the end of the semi-annual period as inputs to the
distribution table. From the table, the model determines the proportion of the
cost item which is expended through the end of the semi-annual period (see
Figure 7). From this input, the model calculates the cumulative payments
through the end of the semi-annual period using the formula:

(4.14) Proportion from distribution table X Total cost of Cost Item =
Cumulative payment through semi-annual period

NOTE: The bell-shaped distribution table requires a minimum of 12 payments.
With less than 12 payments, the distribution becomes virtually identical
to the uniform distribution. For this reason, the distribution table
input for total number of payments begins with 12 payments. If the user
inputs a payment duration for a cost item of less than 12 payments, and
the bell-shaped distribution pattern, the mode! will be unable to find
the expenditure proportion from the distribution table and will return an
ERR message for every cell in the cost item. If the payment period is to
De less than 12 months, the user must select the uniform expenditure
pattern ¢1 or 2).
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The model then determines the payment for the semt-annual perlod using the
formula:

£4.15> Cumulative payment through semi annual period legs
Payments made in previous semi-annual periods =
Expenditure in semi-annuail period

The model will then add the lump sum payment to the monthly expenditures for the
appropriate semi-annual perlod to reflect the total expenditure in that semi-
annual period. For each semi-annual period, the model will determine whether
the lump sum payment flag (calculated as described above, section 4.3.2) is
located in the semi-annual period for the cost item. If it is not, the total
payment for the semi-annual period is equal to the monthly payment expenditure
for the semi-annual period (formula 4.15). If the flag is located in the semi-
annual perlod, the amount of the lump sum payment calculated earlier (formula
4.8) will be added to the monthly payment expenditure for the semi-annual period
(formula 4.15) to give the total payment for the semi-annual period.

This series of calculations is performed in Module 3 for each cost item in both
hard and soft cost categories for which the bell-shaped expenditure pattern
option has been chosen. The mode] will sum the payments for each cost item and
place the result in the far richt column for the cost item. This total should
equal the total cost for the cost item entered in Module 1 or 2.

4,3.5 Output

The calculations described in the preceding sections are reflected in the output
for Module 3. There are two outputs for Module 3, one for hard costs and one
for soft costs. The user can obtain these ocutputs using the EARD QUTPUT and
SOFT QUTPUT subfunctions, respectively, from the Module 3 submenu. Examples of
these outputs are contained in Figures 8 and 9. For both hard and soft costs,
the output contains three tables:

1Y The first table is the cumulative payments table, which contains the
cumulative number of payments which have been made by the end of each
semi-annual period. This is the result of the calculation described in
section 4.3.1 above.

22 The second table is the lump sum flag table. This tabie indicates
whether there is a lump sum payment scheduled in a semi-annual period.
If there is a lump sum payment in the semi-annual period, the table
will reflect a 1. If there is no lump sum payment in the semi-annual
period, the table will reflect a 0. This table contains the result of
the calculations described in section 4.3.2.

3) The third table is the total payment amount for the semi-annual period
(total of distributed payments and lump sum payments). This contains
the results of the calculations described in sections 4.3.3 and 4.3.4.

nship with Other Mogules

A2 noted throuchout this section, Module 3 recelves [ts inputs from Modules 1
and 2 and converts those inputs into a series of payments by semi-annual
periods. The Module 1 and 2 inputs and the results of the calculations in
Module 3 are carried forward to Module 4 using a series of four file names
{described in detall in section 3.1.3). The distribution tables, which are no
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longer needed, are purged in this process. In Module 4, the model adjusts the
payments for each semi-annual period for inflation and uses those results to
calculate the construction loan for the project.
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4.4 MODULE 4 - SHORT TERM LOAN CALCULATIONS

The purpo2e of Module 4 i3 to adjust the payment schedule calculated in Module 3
for inflation and to calculate the construction loan for the project. The model
perform3 four distinct sets of calculations in Module 4: 1) inflation
adjustments: 2) determination of eligibility for construction loan financing: 3)
determination of costs included in construction loan; and 4) calculation of
construction 1oan principal and interest.

d.4. 1 intl ion st men

To adjust the payments calculated in Mocdule 3 for inflation, the model converts
the annual inflation rates entered by the user for hard and soft costs to semi-
annual inflatlon rates. This is necessary since payments are agaregated by
semi-annual periods. The semi-annual inflation rate is calculated using the
formula:

(4,16} SORT [1 + (r/100)] - 1 = Semi-annual inflation rate
where r = the annual inflation rate for either hard or soft costs.

These semi-annual inflation rates are used to calculate inflation coefficients
for each semi-annual period for hard and soft costs. In the INFL subfunction,
the mode] prompt3 the user to provide the gdate of "present" dollars. The model
will adjust the total payment in each semi-annual period for inflation,
beginning with the semi-annual period immediately following the semi-annuzl
period defined as "present" dollars. For example, if the date of "present"
dollars is 2/1988 (ist semi-annual period of 1988), the model will calculate the
first inflation coefficient for the second semi-annual period of 1988,

The model calculates an inflation coefficient for each semi-annual period using
the formula:

(4.17) (t + Semi-annual} inflation rated™ = Inflation coefficient

where n = semi-annual period number (! being the first period
following the semi-annual period defined as "present® dolliars).

The inflation coefficients for hard and soft costs for each semi-annual period
are reflected in the output for Module 4 (see Figure 10). The inflation
coefficient for each semi-annual period is applied to the total payment in that
seml-annual period to provide the total payment adjusted for inflation. Each
semi-annual payment calculated in Module 3 is adjusted using the formula:

(4.18) Total payment X Inflation coefficient = Adjusted payment for the
semi-annual period

The model vertically sums the adjusted payments for hard costs and soft costs
tor each seml-annual period. The model also horizontally sums the adjusted
payments for each hard and soft cost item.
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4.4.2 TDeterminatlon of Eliagibilitv for Construction Loan Financ!ng

After adjusting the payments for inflation, the mode! then begins to calculate
the construction loan for the project. Typically, development projects are
flnanced ln two phases. The first phase is the construction loan, which is
essentially a line of credit for a specified time period against which the
developer may draw as costs are incurred. The second phase is the "take-out"
loan, or long term mortgage which is used to pay off the construction loan angd
provide long term (20 to 30 years) financing for the project.

Because all costs of the project may not be eligible for financing through the
construction loan, the user can specify the proportlon of each cost item which
is eligible for construction loan financing in Module 4 (using the BARD-COSTS
and SOFT-COSTS subfunctions). The user may speclfy that the entire cost item is
eligible for loan, that none of the cost item is eligible for loan or any
percentage in between. The mode]l will calculate the costs eligible for
construction loan financing for each semi-annual period by applying the
fallowlng formula to each cost item:

(4.19) Adjusted payment for semi-annual period X % eligible for loan =
Amount of payment eligible for loan

The amount eligible for loan is summed for every semi-annual period. The model
sums the hard costs eligible for loan for each semi-annual period and places the
result on the line labeled "HARD COSTS ELIGIBLE FOR LOAN". The model adds the
sum of the soft costs eliglble for lean to this total and places the result on
the line labeled "TOTAL COSTS ELIGIBLE FOR LOAN". The model then subtracts the
total costs eligible for loan from the sum of TOTAL HARD CQSTS and TOTAL SOFT
COSTS (which is the total cost for semi-annual period) to determine "COSTS NOT
ELIGIBLE FOR LOAN" for each semi-annual period.

4.4.3 D | na ig ]

Once the costs eligible for construction locan financing have been determined,
the mode]l will determine which costs are actually included in the construction
loan. As noted earlier, the construction loan is essentially a line of credit
for a specified pericd of time against which the developer can make withdrawals
as costs are incurred. In order for a withdrawal to be made, the cost must be
1) eligible for censtruction loan financing and 2) fall within the constructlion
loan period. In the calculations described in section 4.4.2, the model
determines the costs which are eligible for construction loan financing. In
this section, the calculations performed by the model to determine whether the
cost falls within the construction loan period are described.

The user will be prompted to provide the starting month and year and the
duration of the construction loan period. The model will calculate the encing
vear and month for the construction loan. The mode! gefines the construction
period using the lines CREDIT DUE (WHOLE PERIODS), CREDIT DUE ¢(FIRST PERIQOD) and
CREDIT DUE (LAST PERIOD) to bracket the beginning, end and duration of the loan.
The model checks each semi-annual period to determine whether 1t falils within
the construction loan period. One of three results will be obtained: that the
semi-annual period is entirely included in the construction loan period; that
the semi-annual period is entirely outside the construction loan period: or that
the semi-annual period is partially included in the construction locan period.
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4.4.3.1 Semi-Annual Period is Entirely Included in Construction Loan Perijiod

If the entire =2emi-annual period 1s within the construction loan period, the
mode]l will indicate 1 in the line CREDIT DUE (WEOLE PERICDS).

4.4.3.2 ZBeml-Annual Perlod i3 Entirely Qutside Construction Loan Period

If none of the semi-annual period falls within the construction loan period or
1f there are no costs eligible for loan In the semi-annual period, the model
will place a 0 in the line CREDIT DUE (WHOLE PERICDS) for that semi-annual
period.

4.4.3.3 Seml-Annual Perliod is Partially Included in Construction Loan Period

If a semi-annual period is partially included in the construction loan period,
the semi-annual period must be either the first or last period in the
construction loan. If the CREDIT DUE (WHOLE PERIODS) line for a seml-annual
period contains a t, this indicates that the whole period ls contalned in the
construction 1oan (i.e., it is not the first period or the last period) and the
model will set the lines CREDIT DUE (FIRST PERIOD) and CREDIT DUE ¢LAST PERIOD)
to 0 for that semi-annual period.

Caloulations for First Semi-2nnual Period of Construction Leoan

If the CREDIT DUE (WHOLE PERIODS) line for a semi-annual period contains a 0,
and the model determines that the semi-annual period is the first periocd in the
construction loan, it will calculate the proportion of each cost item which
falls within the construction loan period. This process is summarized in
Figure 11. For each cost item, the model checks two conditions:

1. When the cost item starts: (a) before or when the loan starts or (b)
after the loan starts.

2. When the cost item ends: (c) after or when the semi-annual period ends
or (d) before the semi-annual period ends.

The combinations of these two conditions are summarized in the matrix shown in
Figure 11, If the cost item payment period starts after the loan period has
commenced (condltions 6 and 10 of the matrix in Figure 11), the entire amount of
the payment for the semi-annual period which is eligible for construction loan
financing is included in the construction loan.

If the cost item payment period starts before or when the loan period starts
(conditions 5 and % of the matrix in Figure 11), the calculation becomes more
complicated. The mode]l performs additional calculations for each cost item:

1. The model first determines the amount of the cost item in the first
semi-annual period which is eiligible for construction locan financing.

2. The mode] determines whether the lump sum payment i1s at the beglnning
or end of the payment period. If the lump sum payment is at the
beainning of the payment period and the beginning of the payment per:od
is the same as the beginning of the construction loan, the model will
incluge the lump sum payment in the construction loan.
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FIGURE 11

EVALUATION OF FIRST SEMI-ANNUAL PERIOD IN CONSTRUCTION LOAN
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3. If the lump sum payment is at the beginning of the payment period and
the beginning of the payment period is pefore the beginning of the
construction loan, then the lump sum payment falls outside the
construction loan period and the model will exclude the lump sum
payment from the consiruction loan.

4. If the lump sum payment is at the end of the payment period, the model
makes no adjustment for the lump sum payment.

S. After adjusting for the lump sum payment, the mode! determines the
amount of the remaining payment for the semi-annual period. The model
will proportion the amount of the remaining payment to be included In
the construction loan by dividing the number of months of the cost item
which are included in the construction loan period by the number of
months of the cost item included in the semi-annual period.

Examples:

a. The construction loan beglns in month 3 of the semi-annual period
while the cost item begins in month 2 of the semi-annual period
(corresponds to condition 5 from the matrix in Figure 11). Four
months of this ceost item (3,4,5,6) are included in the
construction loan period. Five months of the cost item are
included in the semi-annual period (months 2,3,4,5,6). The model
will include 80% (4/5) of the cost item eligible for loan (after
adjustment for lump sum) in the construction loan amount.

b. The construction locan begins in month 3 of the semi-annual
period. The cost item begins prior to the beginning of the semi-
annual period and ends in month 5 of the semi-annual perlod
(corresponds to condition 9 from the matrix in Figure 11). Three
months of this cost item (3,4,5) are included 1n the construction
loan period. Five months of this cost item are included in the
semi-annual period (months 1,2,3,4,5). The model will include
60% (3/5) of the cost item eligible for loan (after adjustment
for lump sum) in the construction loan amount.

After these calculations, the model sums the amount of each cost item included
in the construction loan for the first semi-annual period of the construction
loan. The model then calculates the proportion of cost included in the
construction loan using the formula:

(4.20) Total included in construction loan

--------------------------------------- = Proportion of cost
Total cost eligible for loan in included in leoan
first semi-annual period

The model places this result in the line labeled "CREDIT DUE (FIRST PERIOD)" for
the first semi-annual period of the construction loan.

SCRTD. LIBRARY
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Caloculations for Last Semi-Annual Period of Construction Laan

I1f the CREDIT DUE (WHOLE PERICDS) line for a semi-annual period contains a 0,
and the model determines that the semi-annual period is the last peried in the
constructlon lean, it will calculate the proportion of each cost item which
falls within the construction loan period. This preocess is similar to the
calculations for the first semi-annual period of the construction lean and is
summarized in Figure 12. For each cost item, the model checks two conditions:

1. When the cost item ends: (a) before the loan ends or (b) when or after
the loan ends.

2. When the cost item begins: (c) after the semi-annual period begins or
(d) before or at the beginning of the semi-annual period.

The combinatlons of these two conditions are summarized in the matrix shown in
Figure 12. If the cost item payment period ends before the loan period ends
(conditions 5 and & of the matrix in Flgure 12), the entire amount of the
payment for the semi-annual period which is eligible for construction leoan
financing is included in the constructlion leoan.

If the cost item payment period ends after or when the loan period ends
(conditions ¥ ang 10 of the matrix in Figure 12, the calculation becomes more
complicated. The model performs additional calculations for each cost item:

1. The model first determines the amount of the cost item in the last
Semi_ippual BRCiod whick 18 eligible for construetion ioan financing,

2. The model determines whether the lump sum payment is at the beginning
or end of the payment period. If the lump sum payment is at the end of
the payment period and the end of the payment period is the same as the
end of the construction loan period, the model will include the lump
sum payment in the construction loan.

3. If the lump sum payment is at the end of the payment period and the end
of the payment period Is after the end of the construction loan, then
the lump sum payment falis outside the construction leoan period and the
model will exclude the lump sum payment from the construction lean.

4. If the lump sum payment is at the beginning ¢f the payment period, the
mocel makes no adjustment for the lump sum payment.

5. After adjusting for the lump sum payment, the model determines the
amount of the remaining payment for the semi-annual period. The model
will proportion the amount ©f the remaining payment to be included in
the construction loan by dividing the number of months of the cost item
which are included in the construction locan period by the number of
months of the cost item included in the semi-annual peried.

Examplies:
a. The construction loan ends in month 5 of the semi-annual period
while the cost item ends in the next semi-annual period

(corresponds to condition 10 from the matrix in Figure 12). Five
months of this cost item ¢1,2,3,4,5) are included in the
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FIGURE 12
EVALUATION OF LAST SEMI ANNUAL PERIOD IN CONSTRUCTION LOAN
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consiructlion loan period. Si¥ month® of the cost 1tem are
inciuded in the semi-annual period (months {,2.3,4,5,6). The
model will include B3% (5/6) of the cost item eligible for loan
(after adjustment for lump sum? in the constructlion lcan amount.

b. The construction Ioan ends in month 5 of the semi-annual period.
The cost item begins in month 2 of the semi-annual period and
ends in the next semi~annual period (corresponds to condition 9
from the matrix in Figure 12). Four months of this cost item
(2,3,4,9) are included in the construction loan period. Five
months of this cost item are included in the semi-annual period
(months 2,3,4,5,6). The model will include 80% (4/5) of the cost
item eligible for loan (after adjustment for lump sum) in the
construction loan amount.

After these calculations, the model sums the amount of each cost item included
in the construction loan for the last semi-annual period of the construction
loan. The model then calculates the proportion of cost included in the
construction loan using the formula:

4,21 Total included in construction loan
--------------------------------------- = Proportion of cost
Total cost eligibie for loan in included in loan
last semi-annual period

The model places this result in the line labeled *CREDIT DUE (LAST PERIOD)* for
the last semi-annual period of the construction loan.

4.4.3.4 Summary

To summarize the manner in which the model defines the construction loan period:
The first semi-annual period in the construction loan will contain the
proportion of eligible costs which are incluced in the construction !oan on the
line CREDIT DUE (FIRST PERIOD>. The last semi-annual period in the construction
loan will contain the proportion of eligible costs which are included in the
construction loan on the line CREDIT DUE (LAST PERIOD). A1l semi-annual perlods
in petween will contain a 1 on the line CREDIT DUE (WHOLE PERIQDS). All other
semi-annual periods will contain zeros on the lines CREDIT DUE (FIRST PERICD),
CREDIT DUE (LAST PERIOD) and CREDIT DUE (WHOLE PERIODS).

4.4.3.5 Calculation of Credit Withdrawal
Rfter the construction loan period has been defined, the model calculates the
credit withdrawal for each semi-annual period in the construction loan using the

formula:

(4.22) Costs eligible for lpan in semi-annual period ¥ Credit Due =
Credit Withdrawal in semi-annual period

where Credit Due = sum of Credit Due (Whole Period), Credit Due (First
Period) and Credit Due (Last Period) for the semi-annual period.

After the credit withdrawal is calculated, the model will calculate non-financed
costs for each semi-annual period using the formula:
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(4.23) Cost ellgible for loan + Cost not eliglble for loan -
Credlt withdrawal = Non-flinanced costs

The sum of the Credit Withdrawal and Non-Financed Cost lines for each semi-
annual period should be equal to the sum of the Total Cost Eligible for Loan and
Cost Not Eligible for Loan lines for that semi-annual period, which should in
turn be egual to the sum of the Total Hard Costs and Total! Soft Costs lines for
that semi-annual period.

4.4.4 Calculatlop of Copstruction Loan Princieal and Interest

The model calculates the principal and interest for each semi-annual period
where a credit withdrawal occurs., The model prompts the user to provide the
construction loan interest rate and the points (loan fees) for the ioan. The
model calculates the monthly loan interest rate for the loan using the formula:

(4,24 Annual interest rate / 12 = Monthly interest rate

The mode! determines the number of payments for each semi-annual period from the
beginning of the semi-annual period to the end of the construction loan and
places this result in the line labeled "PAYMENTS FROM BEGINNING PERIOD* for each
semi-annual period in the construction loan.

The mode] assumes that the credit withdrawal for each seml-annual period is
spread evenly throughout the semi-annual period and calculates the monthly
withdrawal for each semi-annual period using the formula:

(4.25) Total withdrawal for semi-annual period /(Beginning month - End month)
= Monthly withdrawatl

The interest and principal for each monthly withdrawal is calculated using the
formula for calculating compound interest on an outstanding balance:

(4.26) Monthly withdrawal X (! + D! = Interest and principal for
monthly withdrawal

where

I = monthly interest rate (formula 4.24)

n = number of months from time of monthly withdrawal to end of
construction loan period.

The mode] sums the interest and principal calculated for each monthly payment 1n
a semi-annual period and places the result on the line labeled
*PRINCIPAL+INTEREST".

The joan fees (points) for the construction loan are calculated as simple
interest on the total principal and interest using the formula:

(4,27 Total Principal+interest X Pointst%) = Points Due
The model places this resuit on the line labeled "POINTS DUE" in the period
which contains the beginning month/year of the construction loan period as

specified by the user (e.g., if the construction loan begins in October, 1988,
the model will reflect the loan points in the second period of 1988).
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The mode]l then sums PRINCIPAL+INTEREST and POINTS DUE for each semi-annual
period and places the result on the line labeled "PRINCIPAL+INTEREST+POINTS
QUE".

The values of PRINCIPAL+INTEREST, POINTS DUE AND PRINCIPAL+INTEREST+POINTS DUE
are summed horizontally to provide project totals of these items.

4 tout

The user may print the results of the calculations performed in Module 4 using
the PRINT subfunction from the Module 4 submenu (see User’s Manual for details
of operation). Examples of the output of Module 4 are contained in Fioures 10
and 13.

The input data for Module 4 i1s obtained primarily from Medule 3, with some input
parameters provided by the user. The calculation of the constructicn loan
amount (including interest and points) in this Medule is carried forward to
Module 5 where it ls usegd in the calculation of the long term mortgage for the
project.
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4.5 MODULE 5 - OPERATING COST & REVENUE ANALYSIS

The purpoge of Module 5 is to calculate the operating lncome and expenses for
the project. The model will calculate income and expense streams for 40 years
commencing with the first operating year of the project. The model then uses
this information to calculate the mortgage and debt service payments #or the
project.

The model prompts the user to provide operating income data: sguare footage and
revenue per square foot for up to three land uses, projected occupancy for the
first; second; third; and fourth and beyond years for each land use, inflation
rate for income and flve-year markup rate for each land use. The five-year
markup rate is an estimate of the expected increase in income over inflation.

It Is assumed to occur every five vears and would normally be expected to
coincide with the signing of new tenant(s). 8Since it would not be realistically
expected to have a 1G0% turnover of tenants every five years, this input should
reflect an average of the expected turnover and increased income over the five
vear perjod, In addition, the user will be prompted to provide the annual fixed
amount contributed to the project by the transit agency and the inflation rate
to be applied to this income.

The mode]l will use these inputs to calculate the 40-year income stream. The
model initially defines the first operating year for the progect. The first
operating year may or may not coincide with the first calendar year during which
the project is in operation. The model assumes that the project begins
operations commencing with the month following the last month of the
construction loan. The model will determine the length of the time perioc from
the commencement of operations to the end of the calendar vear. If this time
period is less than six months, the model will assume that the second caleadar
year 15 the first operating year. If this time period !s six months or greater,
the model will assume that the first calendar year of operation coinclides with
the first operating vear. Fiaoure 14 is an example of the output of Module 5.
The mode]l will ldentify the first operating year by placing a 1 over the year.
If the first calendar year of operation is not the first operating year, the
model will place a 0 over that year.

This determination is significant because it establishes how the model applies
the first year occupancy rate entered by the user. The basic principle is: the
moce]l uses the first year occupancy rate through the first operating year.
Thus, if the first calendar year is less than six months (i.e., second calendar
year = first operating year), the model will use the first year occupancy rate
for both the first and second calendar years during which the project 1s in
operation. If the first calendar year is greater than six months (i.e., first
calendar year = first operating year?, the model will use the first year
occupancy rate for the first calendar year only.

The application of the inflation rate entered by the user does not vary with
this distin¢ction between calendar and cperating years. The inflation rate is
applied to the projected income beginning with the first calendar year and
continues to be applied to the projected income every year thereafter as
described in the following sections.
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However, because of the difference in application of the occupancy rate, the
calculation of income in the initial years of the project varies depending upon
whether or not the operating and calendar years are eguivalent.

4.5.1.1 Calculation of Income Where Operating and Calendar Years are Equivalent

The model calcutates the first calendar year income for each land use using the
formula:

(4.28) Square footage for land use X Revenue per square foot X
ist vear occupancy rate X (n/i2) ¥ Base inflation rate =
Projected Income

where n = number of months from commencement of operations to end of
calendar year
base inflation rate = (1 + inflation rate) for land use

When the first calendar year is equivaient to the first operating vear, the
model calculates the income for each land use for the second calendar year
(i.e., second operating year) using the formula:

(4.29) Square footage for land use X Revenue per square foot X
2nd year occupancy rate X (1 + Inflation Rate)® =

Projected Income

Foer the third and fourth coperating years, the model calculates the income for
those yvears using the formula:

(4.30) Square footage for land use X Revenue per square foot X
(3rd or 4th, as appropriate) yvear occupancy rate X
(1 + Inflation Rate)? = Projected Income

where n = pumber ©f operating/calendar year (3 or 4)

4.5.1.2 Calcutation of Income Where Calendar and Operating Years Are Not
Equivalent

The calculation of income for each land use for the first calendar year is the
same, regardless of whether the calendar and operating years are egquivalent.
The model uses formula 4.28, reiterated here, to calculate the first calendar
year income.

(4,28 Square footage for land use X Revenue per square foot X
1st year occupancy rate X (n/12) ¥ Base inflation rate =
Projected Income

where n = number of months from commencement of operations to end of
calendar year
base inflation rate = (1 + inflation rate) for land use

However, where the second calendar year is eguivalent to the first operating

year, the mode! calculates the income for the second calendar year for each land
use using the formula:
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(4.31) Square footage for land uyse x FRevenue per sguare foot ¥
ist year occupancy rate X (1 + Inflation Ratej® =
Projected Income

For the second, third and fourth operating years (i.e., third, fourth ang fifth

calendar years), the model calculates the income for those years using the
formula:

(4,32 Square footage for land use X Revenue per sgquare foot ¥
(2nd, 3rd or 4th, as appropriate’) year occupancy rate ¥
(1 + Inflation Rate)? = Projected Income

where n = number of calendar vear (3, 4 or )

The difference between these two scenarios can be seen by comparing the formula
used to calculate the projected income for the third operating vear. In the
first scenario, formula (4.30) js used:

(4.30> Square footage for land use X Revenue per squage foot X
3rd year occupancy rate X (1 + Inflation Rate) =
Projected Income

Whereas, in the second scenario, formula (4.32) is used:

(4.32> Square footage for land use X Revenue per square foot X
3rd year occupancy rate X (! + Inflat:on Rate)4 =
Projected Income

4.5.1.3 Calculation of Income in Fifth Operating Year and Beyond

Once the fifth operating year is reached, the calculation of income is the same,
regardless of whether the calendar and operating vears are eguivalent. For
operating vears which are a multiple of five (fifth, tenth, etc.), the model
applies the five year markup rate and calculates the projected income for those
years using the formula:

(4.33) Previous year’s income X (1 + Five-Year Markup Rate) X
(1 + Inflation Rate) = Projected Income

For other operating vears (non-multiples of five) beyond the fourth operating

year, the model calculates the projected income for those years using the
formula:

(4.34> Previous year’s income X (1 + Inflation Rate) = Projected Income
4.5.1.4 Calculation of Income from RTD

The calculation of lncome from RTD is not affected by the distinctlon between
calendar and operating years. The first year’s income from RTD is calculated

using the formula:

(4.35) Annual fixed amount X (n/12) X (1 + Inflation Rate) = Projected
Income from RTD
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where n = number of months from commencement of operations to end of
calendar year

The second year income from RTD is calculated using the formula:

(4.36)  Annual fixed amount X (1 + Inflation Rate)® = projected Income
from RTD

Subsequent years income from RTD are calculated using the formula:

(4.37) Previous year’s income X (1 + Inflation Rate) = Projected Income
The process described in the preceding sections is performed out to the 40th
calendar year of the project. The model will vertically sum projected income

for each year and place the result on the line labeled "TOTAL GROSS INCOME" .

4.5.2 Caleulation of 40-Year Overatinc Fxoense Stream

The model will prompts the user to provide operating expense data which 1s used
to calculate the 40-year operating expense stream for the project. QOperating
expense inputs fall into five categories: square footage-based expenses; % of
stablliced annual income-based expenses; fixed annual expenses; % of gross
income-based expenses; and lease expenses. The mode] then calculates a 40-year
stream of estimated operating expenses, based on the input assumptions,

4.5.2.1 Square Footage-Based Expenses

Inputs for building maintenance, security, property tax and benefit assessment
are entered as cost per square foot. The user also provides an annual! inflation

rate for each of these expense items. The model calculates the first Year’s
expense for each of these items using the formula:

(4.38) Total square footage of building (from Module 1) X

Cost per square foot X (n/12) X Base inflation rate =
Estimated Expense

where n = number of months from commencement of operations to end of
calendar year

base inflation rate = (1 + inflation rate) for cost item

The model calculates the second year’s expense for each of these cost jtems
using the farmula:

(4.39) Total square footage_of building X Cost per square foot X
(1 + Inflation Rate)® = Estimated Expense

The model calculates the remaining years’ expense using the formula:

(4.40) Previous year’s expense X (! + Inflation Rate) = Estimated
Expense
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4.5.2.2 % of Stabilized Annual Income-Based Expenses

Inputs for manacement f=es and copntineency are entered as a percentage of
stabilized annual income. The user also supplies an annual inflation rate for
each of these items. The mocel will calculate the annual costs of these line
items by multiplying the percentage entered by the total stabilized annual
income for the project. Total stabilized annual income is calculated using the
formula:

(4.41) The sum of: [(Square footage of land use X Annual income per
square foot X 4th year occupancy ratel for each of the three land
uses (A, B and C). This result appears on the line labeled
"STABILIZED ANNUAL INCOME (UNINFLATED)" on the Module S printout
of input data (Figure 15).

The mode] calculates the first yvear’s expense for the two cost items in this
category using the formula:

(4,42) Total Stabilized Annual! Income X Percentage of Stabilized Annual
Income X (n/12) X Base Inflation Rate = Estimated Expense

where n = number of months from commencement ©f operations to end of
calendar vyear
base tnflation rate = ¢1 + inflation rate) for cost item

The model calculates the second year’s expense for egach cost item using the
formula:

(4.43) Total Stabliized Annual Income X Percentage of Stabilized Annual
Income X (1 + Inflation Rate)“ = Estimated Expense

The mode] calculates the remaining years’ expense using the formula:

(4.44) Previous year’s expense X (1 + Inflation Rate) = Estimated
Expense

4.5.2.3 Fixed Annual Expenses

Inputs for utilities are entered as an annual fixed amount. The user also

enters an annual inflation rate for this cost item. The modei calculates the

first year’s expense for this cost ltem using the formula:

(4.45) Annual cost X (n/12) ¥ Base Inflation Rate = Estimated Expense
where n = number of months from commencement of operations to end of
calendar year
base inflation rate = (1 + inflation rate) for cost item

The mode] calculates the second year’s cost using the formula:

(4.46> Annual Cost X (1 + Inflatien Rate)2 = Estimated Expense
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The model calculates the remalning years’ expense using the formula:

(4.47) Previous year’s expense X (1 + Inflation Rate) = Estimated
Expense

The estimated expenses of the cost items calculated from inputs of square
footage-based expenses, % of stabilized annual income expenses and fixed annual
amounts are summed vertically for each year and the result appears on the line
labeled "QPERATING EXPENSES-LINE ITEM".

4.5.2.4 % of Gross Income-Based Expenses

The user may input operating expenses as a percentage of income for each of the
three land uses: A, B and C. The model calculates the estimated expense of
each of these cost items using the formula:

(4.48) Total Gross Income X Percentage of Gross Income = Estimated
Expense

The estimated expenses of these cost items are summed vertically for each year
and the result appears on the line labeled "OPERATING EXPENSES % 0OF INCOME".
The model calculates Adjusted Gross Income for each year using the formula:

(4.49) Total Gross Income - Operating Expenses-Line Item -
Operating Expenses % of Income = Adjusted Gross Income

4.5.2.5 Lease Expenses

The model will prompt the user to provide the parameters of the ground or air
rights lease associated with the project. The user may select any or all of the
options described in the following sections to express lease expenses associated
with the project.

These include: (A) ANNUAL FIXED AMOUNT which is a fixed amount paid each year by
the developer. The user also may provide an annual inflation rate for this cost
item. The model calculates the first year’s expense for this item using the
formula:

(4.50) Annual Fixed Amount X (n/12) X Base Inflation Rate = Estimated
Expense

The model calculates the second year’s expense using the formula:
(4.51) Annual Fixed Amount X (1 + Inflation Rate’? = Estimated Expense
The model czlculates the remaining years’ expense using the formuia:

(4.52) Previous vear’s expense X (1 + Inflation Rate) = Estimated
Expense

This result appears for each year on the line labeled "LEASE PAYMENTS-FIXED TO
RTD".

48



£{B) Another potential lease arrangement is a VARIABLE LEASE PAYMENT based on a
specified PERCENTAGE OF TOTAL GROSS INCOME. The model allows for a two-phased
variable payment schedule. The user enters the percentage to be applied in the
first time period of the lease and the duration of the first time period. The
user then enters the percentage to be applied in the second time period. The
model calculates the first year’s expense using the formula:

(4,53 Total Grose Income % 12t Period Percentage 2 (n/1d) =
Estimated Expense

The model calcutates the second year’s expense using the formula:
(4.54> Total Cross Income X 1{st Period Percentage = Estimated Expense

The model will continue to calculate the yearly cost using this formula until
the duration of the first period is reached. From that point, the model will
calculate the yearly lease expense using the formula:

(4.55) Total Gross Income X 2nd Period Percentage = Estimated Expense

£C> The final lease option is a VARIABLE LEASE PAYMENT based on a specified
PERCENTAGE OF ADJUSTED GROSS INCOME. Adjusted gross income is equal to Total
Gross Income less Operating Expenses (see section 4.5.2.4). The user inputs the
percentage to pe applied and the model will calculate each yearly expense using
the formula:

(4.56) Adjusted Gross Income X Percentage = Estimated Expense

The mode! sums the results of the calculations for variable lease payments (both
(B) % of total gross Income and (C) % of adjusted gross income). The result is
reflected in the line labeled "LEASE PAYMENTS-VARIABLE TO RTD".

The model calculates total lease payments by adding the fixed and variable [ease
payments. This result appears on the line labeled "LEASE PAYMENTS-TOTAL TO
RTD". The model calculates NET OPERATING INCOME by subtracting LEASE PAYMENTS-
TOTAL TO RTD from ADJUSTED GROSS INCOME.

4.5.3 Mortozce Calculations

After the net operating income for the project has been calculated, the model
uses this information to calculate the long term mortgage for the project. The
model will prompt the user to provide the down payment percentage, duration,
loan fees percentage (points) and annual interest rate for the mortgage leoan.
The model calculates the ending year and month for the mortgage. The mortgage
is assumed to begin in the first month following the last month of the
construction loan period.

The model calculates the monthly interest for the mortoage using the formula:
(4,57 Annual Interest / 12 = Monthly Interest

The model calculates the numper of monthly payments for the mortgage using the
formula:

49



(4.58) Duration(Years) X t2 = Monthly Payments

The model determines two potential mortgage limits for the project. The first
is the construction loan amount, including interest and points. As noted
earlier, the purpose of the long-term mortgage is to pay off the construction
loan and provide long-term ¢20 to 30 vear) financing for the project. Ideally,
therefore, the mortgage loan amount will be equal to the censtruction loan
amount (including all associated costs). The mode! assumes this limit is equal
to the total Principal+Interest+Points Due on the construction loan as
calculated in Module 4. The model transfers this information from Module 4 and
places it in the cell labeled "COSTS QUALIFIED FOR MORTGAGE".

The amount of the mortgage for the project is also limited by the income
generated by the project. Mortgage lenders typically specify that the income
from the project be a specified ratioc of the mortgage payment. This ratio is
called the debt coverage ratio. An example of a debt coverage ratio would be
expressed as 1.15. This means that the mortgage lender will loan only an amount
such that the net operating income generated by the project is 1.15 times the
monthly mortgage payment. Since the net operating income is usually low in the
initial years of the project and rises to a stable point several years into the
project, the stabilized operating income year (typically operating year 4 or 5)
is used as the point at which this debt coverage ratic is applied.

The second mortgage limit cailculated by the model determines the maximum
mortgage based on the income generated by the project and the debt coverage
ratio. The model uses LOTUS commands to perform the calculatlons. The user
specifies the debt coverage ratio and the year in which the debt coverage ratio
is to be applied. The model calculates the maximum monthiy mortoage payment
using the formula:

(4.5 [Net Operating Income for Year Specified / Debt Coverage Ratiol
- 12 = Maximum Monthly Mortoage Payment

With the maximum monthly mortgage payment (formula 4.59), number of monthly
payments (formula 4.58) and monthly interest rate (formula 4.57) as inputs, the
mode]l uses the LOTUS "PV*' function to determine the maximum mortgage amount, as
constrained by the debt coverage ratio. The model will reflect this result in
the cell labeled "DEBT RATIC BASED QUALIFIED MORTGAGE".

The mode] selects the lower of these two calculated mortgage limits
{construction locan-based and debt ratio-based) and placeg this result in the
cell labeled "QUALIFIED FOR MORTGAGE". The model then calculates the down
payment and points for the mortagage from this resuit. The model calculates the
down payment using the formula:

(4.60) Qualified for Mortgage X Down Payment Percentage = Down Payment
The mode] calculates the loan fees (points) for the mortoage using the formula:
(4.61) Qualified for Mortoage X Peoints (%) = Mortgage points

The model also determines whether the mortgace amount is sufficient to pay off
the construction loan in 1ts entirety. If not, the mode! determines the amount
of the construction loan remaining using the formula:
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(4.62) Costs qualified for mortoage - Gualified for mortgace = Amount
of Construction Loan Remaining to be Paid

This would be equivalent to the additional amount which the developer would be
reguired to raise from other sources in order to pay off the construction loan.

The model adds the down payment amount, mortoage points and amount of
construction loan remaining ¢(if any) and reflects the result in the cell labeled
"DOWN PAYMENT+POINT".

The model subtracts the down payment calculated in formula 4.60 from the total
GUALIFIED FOR MORTGAGE to calculate the "FINAL MORTGAGE GRANTED'. Using the
amount of final mortgage granted, the number of monthly payments (formula 4.58)
and the monthly interest rate (formula 4.57) as inputs, the model uses the LOTUS
function "PMT" to calculate the monthly payment for the mortgage. This result
is reflected in the cell labeled "MONTHLY PAYMENT'". The model then multiplies
this result by the number of monthly payments to calculate the "TOTAL PAYMENT".

Finally, the model will reflect the Developer’s EQUITY INVESTMENT for each vear
of the project. The Eguity Investment is reflected in the first semi-annual
period of each year in which Developer’s Equity is reguired by the project and
consists of the total of NON-FINANCED COSTS in the two semi-annual periecds for
that year as calculated in Module 4 (see secticon 4.4.3.5). The total of DOWN
PAYMENT+POINT for the mortgage will be added in the year in which the mortgage
begins. The model adds the annual developer’s eguity requirement horizontally
and reflects the total in the far richt column of the EGUITY INVESTMENT line.

4.5.4 Output

The user may print two outputs from Module 5 using the QUTPUT subfunction from
the Moduie 5 submenu. One of these outputs contains the 40-year income and
expense streams and the results of the long-term mortgage calculations described
in the preceding sections. The second output provides the input parameters for
income and expense items entered by the user. Examples of these outputs are
contained in Figures 14 and 15.

4.5.5

Most of the input data for Module 5 is generated by the user in the course of
executing Modute 5. However, some data is brought forward from Module 4. The
operating income and expense information calculated in Module 5 and developer’s
equity is carried forward to Module 6, where they are used for the final
financial! analysis for the project. Mortgace payment information is also
carried forward to Module 6 where it is used to calculate annual debt service
for the project.
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4.6 MODULE 6 - FINANCIAL ANALYSIS

The purpose of Module 6 is to perform the flnal financial analysis for the
project using the inputs and calculations conducted in previous modules. The
model performs three sets of calculations in Module 6: financial analysis
summary; financial analysis without tax considerations; and financial analysis
Wwith tax considerations.

4,6.1 Financizal Analvsis Summary

In Module 6, the mode]l first develops a financial analysis summary. An example
of this summary is contained in Figure 16. This output is obtained using the
QUTPUT command in the Module 6 Submenu. The summary essentially consists of two
parts: expenditure summary and income summary. The elements of these outputs
are described in the following sections.

4.6.1.1 Expenditure Summary

1. The data on the line "EQUITY INVESTMENT" is taken from the EQUITY INVESTMENT
line in Module 5.

2. To calculate "DEBT SERVICE", the model determines the number of payments to
be made in each year and multiplies the number of payments by the MONTHLY
PAYMENT calculated in Module 5.

3. "OPERATING EXPENSES" are egual to the sum of the OPERATING EXPENSES-LINE
ITEM and OPERATING EXPENSES % OF INCOME lines in Module 5.

4, 'LEASE PAYMENTS-TOTAL TO RTD" is teken from the LEASE PAYMENTS-TOTAL TO RTD
line in Module 5.

5. "TOTAL EXPENDITURE" is the sum of Lines | through 4.

6 "ACCUMULATED EXPENDITURE" for any year Is the sum of expenditures for that
year and all preceding years.

4.6.1.2 Income Summary

1. '"TOTAL GROSS INCOME" is taken from the TOTAL GROSS INCOME line in Module 5.
2. “ACCUMULATED INCOME" for any year is the sum of income for that year and all
preceding years.

This summary is used in the calculation of the financial analysis for the two
scenarios available to the user in Module 6: 1) financial analysis without tax
considerations and 2) financial analysis with tax considerations.

To conduct this analysis, the model prompts the user to provide the interest
rate to be used for discounting the cash fiow to present value, the project life
span, the capitallization rate to be used to calculate the residual value of the
project and an lnitial guess for calculating internal rate of return. The
internal rate of return is calculated by trial-and-error and this initial guess
provides the model with a starting point for this calculation. The model will
return ERR if a solution for internal rate of return is not achieved within 20
iterations. The model wi)l perform the financial analysis without tax
considerations for a fifty-year period commencing with the beginning of
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construction. An example of the output for this analysis is contained in
Figure 17. This output is obtained using the RESULTS subfunction in the Module
& Submenu. The elements of this output are as follows:

1. "PRE-TAX CASH FLOW" is egual to the difference between the TOTAL GROSS
INCCME and TOTAL EXPENDITURE lines as calculated in the financial analysis
summary in Module 6.

2. "CASH FLOW (CUMULATIVE)" for any year is the sum of PRE-TAX CASH FLOW for
that yvear and all preceding years.

3. "ACCUMULATED EQUITY" for any year is equal to the sum of EQUITY INVESTMENT
and principal payments on the mortgage loan for that year and all preceding
years. Calculation of the amount of principal payments on the mortgage loan
is described in paragraph ¢ below.

4. "PERCENT EQUITY" is calculated for each year using the following formula:

(4.63) Accumulated Equity / [Final Mortgage Granted + Equity Investment] =
Percent Eaquity

When the mortgage loan has been completely repaid, PERCENT EQUITY wiil equal
100.00 for the remainder of the fifty year period.
5. "INCOME TO MORTGAGE RATIO" is calculated for each year using the following

formula:
(4.64) [Total Gross Income - Equity Investment - Operating Expensesl /
Debt Service = Income to Mortgage Ratio

6. *NET INCOME TO FULL OWNERSHIP" is calculated for each year using the
formula:

(4.65) Pre~-Tax Cash Flow ~/ Final Mortgage Granted = Net Income to Full
Ownership

7. "NET INCOME TC INVESTMENT RATIO" is calculated for each year using the
formula:

(4.66) Pre-Tax Cash Flow / [Equity Investment - Down Payment+Point] =
Net Income to Investment Ratio

8. The model will add the project life span entered by the user to the

beginning construction year and display the result in the cell labeled *NET
PRESENT VALUE TO THBE YEAR".

9. The mode! assumes that the project will be turned over and the proceeds from
the sale received in the year following the end of the project life span.
In other words, if the user specifies the project life span to be 20 years,
the model will refiect 20 years of operating cash flow plus the income from
sale in the total cash flow for the project. The model calculates *INCOME
FROM SALE" using the following formula:

(4.67) [Pre-Cash Tax Flow in Sale Year / Capitalization Rate] -
Remaining Mortgage Principal = Income from Sale
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Remaining Mortgage Principal is calculated using the formula (see
Figure 18):

(4.68) FVt(Final Mortgage Cranted) - FVt(Mortgage Payments) =

Remaining Mortgage Principal

where FV_(Final Mortgage Granted) is equal to the future value cof the
Final Morfgage at time t (sale year) from the time the mortgage Is

granted and FV, (Mortgage Payments) is equal to the future value of
the mortgage payments to time t (the sale year) from the time payments

begin.

These expressions are calculated using the following formulas:

(4.69) FVt(Final Mortgage Granted) = Final Mortgage Cranted X (1 + r)t

where r = Annual Interest Rate and t = Project Life Span

(4.70) FV, (Mortgage Payments) = Monthly Payment X [((1 o)t -1 /o))

10.

11,

12.

13.

where r = Monthly Interest Rate and t = Cumulative Number of Monthly
Payments made by the end of Project Life Span

This is a standard technique for determining the remaining principal on a
loan at any time during the course of the loan. The model calculates the
remaining mortgage principal for each year of the mortaage. In the course
of this calculation, the model splits total debt service into principal and
interest components. The accumulated principal payments are used to
calculate ACCUMULATED EQUITY as described in paragraph 3 above. The model
will place the result of the calculation of income from sale in the coelumn
of the year following the end of the Project Life Span. The remainder of
the cells in the INCOME FROM SALE line will be set to 0.

Under "CASH FLOW INCLUDING SALE", the model wilil reflect the PRE-TAX CASH
FLOW for each year up to the end year calculated under "NET PRESENT VALUE TO
THE YEAR". The model will reflect the INCOME FROM SALE in the year
following the end of this cash fiow stream and zero in ail following years.
*NET PRESENT VALUE DEVELOPER" is cailculated by discounting the CASH FLOW
INCLUDING SALE line using the discount rate provided by the user. The model
uses the LOTUS function "HPV" to perform thls calculation.

"NET PRESENT VALUE RTD" is calculated by discounting the LEASE PAYMENTS-
TOTAL TO RTD line in the financial analysis summary section of Module 6
using the discount rate provided by the user. The model uses the LOTUS
function "NPV" to perform this calculation,

"INTERNAL RATE OF RETURN" is calculated for the CASH FLOW INCLUDING SALE
line using the LOTUS function "IRR" and the initial guess provided by the
user.

4.6.3 Financial Analysis With Tax Considerations

To conduct this analysis, the mode]l prompts the user to provide the following
information (subfunction TAX):
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The theory behind the calculation of remaining principal is: The mortgage
lender establishes the mortgage payments such that the value of the payments
received over the life of the loan is equivalent to having invested the
principal amount over the same time period at the same interest rate. Thus the
curve FV_ (Final Mortgage) represents the value of the mortgage at any time t jf
it were Invested. The curve FV, (Mortgage Payments) represents the value of the
total payments made to time t. "At the end of the mortgage term, these two
curves converge (i.e., the two values are equivalent). The djfference between
the two curves represents the remaining mortgage principal at any time. Thus,
at the end of the mortgage, there is no principal remaining, the loan having
been completeiy repaid. AsS more payments are made (e.g., t1 to t2 above), the
amount ©0f mortgage principal remaining decreases.

FIGURE 38
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1. Whether the RTD facilities qualify for depreciation (1 = yes, 2 = no)
2. The length of the depreciatlon period
3. The developer’s marginal tax rate

The yser will be prompted to provide the initial guess for the internal rate of
return in the CALC subfunction. The internal rate of return is calculated by
trial-and-error and this initial guess provides the model with a starting point
for the calculation. The model will return ERR if a solution for internal rate
of return Is not achieved within 20 iterations. The model will perform the
financial analysis with tax considerations for a fifty-year period commencing
with the beglnning of constructlon. An example of the output for this analysis
is contained in Figure 19. This output is obtained using the WITH-TAX-RESULTS
subfunction in the Module & Submenu. The elements of this output are as
follows:

1. "INTEREST TAX REFUND" is calculated using the formula:
(4.713 Mortoage interest paid X Marginal tax rate = Interest Tax Refund

The amount of mortgage interest paid for each yvear 1s calculated as
described in section 4.6.2, paragraph ¢ above.

2. '"DEPRECIATION" is calculated using the formula:

(4.72) Structure value for depreciation / Depreciation period =
Annual Depreciation

Depreciation expense begins with the beginning of the mortgage and runs for
the duration of the depreciation period specified by the user.

Structure Value for Depreciation is calculated using the formula:

(4.73) Principal+Interest+Points Due (from Module 4> + Non-financed costs
- Total Land Cost - [Construction for RTD + Dff-site construction
(if not eligible for depreciation)] = Depreciable Structure Value

3. "AFTER TAX CASH FLOW" is calculated by adding "INTEREST TAX REFUND" and
"DEPRECIATION" to the "PRE TAX CASH FLOW' line contained in the Financial
Analysis Without Tax Considerations section of Module &.

4, "AFTER TAX CUM. CASH FLOW" for any year is the sum of AFTER TAX CASH FLOW
for that year and all preceding years.

5. "ACCUMULATED EQUITY" for any year is egual to the sum of EOQUITY INVESTMENT
and principal payments on the mortgage loan for that year and ali preceding
years. Calculation of the amount of principal payments on the mortgage Jloan
is described in section 4.6.2, paragraph 9 above. This calculation is
unaffected by tax considerations and is the same result as reflected in the
Financial Analysis Without Tax Considerations analysis of Module 6.

6. "PERCENT EGQUITY" is calculated for each year using the formula:

t4,743 Accumulated Equity / [Flnal Mortgage Granted + Equity Investmentl =
Percent Eaquity

wWhen the mortgage lcan has been completely repaid, PERCENT EQUITY will equal
100.00 for the remainder of the fifty year period. This calculation is
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unaffected by tax considerations and is the same result as reflected in the
Financlal Analysis Without Tax Considerations analysts of Module 6.

7. "AFTER T&X NET INCOME/MORTGAGE" is calculated for each year using the
formula:

(4.75) [After Tax Cash Flow / Debt Servicel - 1 = After Tay
Income/Mortgage Ratio

8. "AFTER TAX NET INCOME/COWNERSHIP" is calculated for each year using the
formula:

(4.76) After-Tax Cash Flow / Final Mortgage Granted =
After Tax Net Income/Ownership Ratio

?. "AFTER TAX NET INCOME/INVESTMENT" is calculated for each year using the
formula:

£4,77) BRfter-Tax Cash Flow / (Egquity Investment - Down Payment+Point] =
After Tax Net Income/Investment Ratio

10, The mode]l wiil add the project life span entered by the user to the
beginning construction year and display the result in the cell labeled "NET
PRESENT VALUE TQ THE YEAR".

11. "INCOME FROM SALE" is calculated as described in section 4.6.2, paragraph ¢
above.

12, Under "AFTER TAX CASH FLOW INCLUDING SALE'", the model will reflect the
AFTER-TAX CASH FLOW for each year up to the end year calculated under "NET
PRESENT VALUE TO THE YEAR". The model will reflect the INCOME FROM SALE in
the year following the end of this cash flow stream and zero in all
following vears.

13. "NET PRESENT VALUE DEVELQOPER" is calculated by discounting the AFTER TAX
CASH FLOW INCLUDING SALE line using the discount rate provided by the user.
The model uses the LOTUS function "NPV" to perform this calculation.

14. "NET PRESENT VALUE RTD" is calculated by discounting the LEASE PAYMENTS-
TOTAL TO RTD line in the financial analysis summary section of Module 6
using the diScount rate provided by the user. The mode! uses the LOTUS
function "NPV" to perform this calculation. This calculation is unaffected
by tax considerations and is the same result as in the Financial Analysis
without Tax Considerations analysis of Module 6,

15. "INTERNAL RATE OF RETURN" is calculated for the CaSH FLOW INCLUDING SALE
line using the LOTUS function "IRR" and the initial guess provided by the
user.

aﬁg D"-E!;

The outputs from Module 6 have been discussed throughout this section. The user
may print three ocutputs from Module 6 using the QUTPUT, RESULTS, and WITH-TAX-
RESULTS subfunctions from the Module 6 submenu. These outputs contaln the
results of the Financial Analysis Summary, Financial Analysis Without Tax
Considerations and Financial Analysis With Tax Considerations analyses,
respectively. Examples of these outputs are contained in Figures 16, 17 and i9.
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4.6.5 Interrelatlonship with Other Modules

Moodule 6 obtalns mest of its inputs from Module 5, which the model then uses in
summar les and to perform additional calculations. The results of these
calevlations are provided to Module 7 which produces a project financial
summary.
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4.7 MODULE 7 - PRINT SUMMARY REPORT

The purpose of Module 7 is to allow the user to print a summary of the
development c¢ost information and financial analysis calculations containec in
the model. The summary report consists of two pages: 1) Project Cost Summary
and 27 Income and Expense Summary. Using the BEGIN subfunction, the mocge!l
transfers the inputs to Module 7 from other modules throughout the model.

4,7.1 Project Cost Summary

&n example of thls report is contained in Figure 20. The following items in
this report are transferred cdirectly from Moduie 1: Total Project Square
Footage (in Miliions); Nominal Costs for LAND, EASEMENT, DEMCLITICN & GRADING,
SITE IMPROVEMENTS, BUILDING A, B & C, ON SITE PARKING, QFF SITE PARKING, RTD
FACILITIES, OFF SITE CONSTRUCTION, CONTINGENCY; Square Footage and Cost per
Square Foot for Building A, B and C: Number of Stalls and Cost per Stall for On
Site Parking and Off Site Parking.

The following items in this report are transferrec directly from Mogule 2:
Nominal Cosis and Percentage of Construction Costs for ENG/ARCH,
LEGAL/ACCOUNTING, MARKETING, PERMITS/FEES, PROPERTY TAX, CONSTRUCTICN
MANAGEMENT, ADMINISTRATION/OVERHEARD.

The following items in this report are transferred directly from Module 4:
Actual Costs for LAND, EASEMENT, DEMOLITION & GRADING, SITE IMPROVEMENTS,
BUILDING A, B & C, ON SITE PARKING, CFF SITE PARKING, ENG/ARCH,
LEGAL/RCCOUNTING, MARKETING, PERMITS/FEES, PROPERTY TAX, CONSTRUCTION
MANAGEMENT, ADMINISTRATION/OVERHEAD, CONTINGENCY, RTD FACILITIES, OFF SITE
CONSTRUCTION; Construction Loan Interest Rate and Points; Construction Loan
Bmount; Costs Not Covered by Loan.

The mode]l computes the Actual Amount of Constructlon Loan Interest/Points from
data contained in Module 4 using the formula:

(4.78> Total Principal+Interest+Points Due - Total Credit Withdrawal =
Construction Loan Interest/Points

The model will sum the Nomlnal and Actual values for LAND, EASEMENT, DEMOLITICON
& GRADING and SITE IMPROVEMENTS to provide Nominal and Actual values for TOTAL
SITE COSTS. The model will sum the Nominal and Actual Values for BUILDING 2, B
and C, ON SITE PARKING and OFF SITE PARKING to provide Nominal and Actual values
for TOTAL CONSTRUCTION COSTS. The model wili sum the Nominal and Actual values
for ENG/ARCH, LEGAL/ACCOUNTING, MARKETING, PERMITS/FEES, PROPERTY TAX,
CONSTRUCTION MANAGEMENT, ADMINISTRATION/OVERHEAD, CONST. LOAN INTEREST/POINTS
and CONTINGENCY to provide Nominal and Actual values for TOTAL SOFT COSTS.
Finally the model will sum TOTAL SITE COSTS, TOTAL CONSTRUCTION COSTS, TOTAL
SOFT COSTS, RTD FACILITIES and OFF SITE CONSTRUCTION to provide TOTAL PROJECT
COSTS.

The model obtains CONSTRUCTION LOAN AMOUNT from the total

PRINCIPAL+INTEREST+POINTS DUE from Module 4 and COSTS NOT COVERED BY LOAN from
the total NON-FINAKCED COSTS from Mocule 4.
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An example of this report is contained in Figure 2f. The model obtains
information from Module § as follows:

Mo Hdm—e—ﬁ—-ul I 2 Flel

MORTGAGE AMOUNT FIKAL MORTGAGE GRANTED

INTEREST RATE ANNUAL INTEREST

DOWN PAYMENT DOWN PAYMENT+POIKRT

DEBT RATIO DEBT RATIO BASED QUALIFIED MORTGAGE

The mode] provides a summary of income and expenses for the project for 15 years
beginning with the start of construction. The information in the ]lines TOTAL
GROSS INCOME, OPERATING EXPENSES, LEASE PAYMENTS-TOTAL TO RTD, EQUITY INVESTMENT
and DEBT SERVICE is transferred directly from the corresponding lines from the
Financial Analysis Summary of Module &. "HET OPERATING INCOME" is calculated
for each year using the formula:

(4.79) Total Gross Income - Operating Expenses -
Lease Payments-Total to RTD = HNet Operating Income

"PRE-TAX CASH FLOW" for each year is calculated using the formula:

(4.80) Net Operating Income - Eguity Investment - Debt Service =
Pre Tax Cash Flow

“CASH RETURN ON INVESTMENT" is calculated for each year using the formula:

(4.81) Pre Tax Cash Flow / [Non-financed Costs + Down Payment+Point] =
Cash Return on Investment

"ASSUMED COCCUPANCY" is a weighted average of the occupancy rates for each of the
land uses in the progect for each of the four years for which occupancy rates
were entered (1st, 2nd, 3rd and 4th and beyond).

"NET PRESENT VALUE DEVELOPER (PRE-TAX)" is transferred directly from the field
NET PRESENT VALUE DEVELCPER in the Final Financial Analysis Without Tax
Considerations analysis of Module 6.

*NET PRESENT VALUE RTD" is transferred directly from the field NET PRESENT VALUE
RTD in the Final Financial Analysis Without Tax Consigderations analysis of
Module 6.

C: P £
The outouts from Module 7 have been discussed throughout this sectlon. The user
may print two outputs from Module 7 using the FIRST PAGE and PAGE TWO

subfunctions from the Moduie 7 submenu. Examples of these outputs are contained
in Figures 20 and Z!.
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4,.7.4 Interrelaticnshlp with Other Yodules

Module 7 obtains its inputs from Moduies 1, 2, 4, 5 and 6. The results from the
calculations of Module 7 are designed to provide the user with a summary of the
financial calculations for the project. &s the final module in the mocel!, these
results are "stand alone" and are not used elsewhere in the model.
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APPENDIX A

CHANGES TO JOINT DEVELOPMENT CASH FLOW MODEL FROM PREVIOUS VERSION - FEBRUARY,
1986 - REFLECTED IN THIS DOCUMENT

il

4

11.

12.

13,

Modules S and 6 from the previous version of the model have been reordered
In order to more accurately calculate the long term mortgage cost. Module
& in the previous version has now been merged Into Module 5. Operating
income and costs are now calculated prior to the calculation of the long
term mortgage and the results are used to constrain the maximum amount of
mortgage which a developer can obtain. The financial analysis previously
conducted in Module 7 is now conducted in Module 6.

Module 1 now contains the option of reflecting contributions by a developer
to station construction and other off-site construction.

Module 1 now contains the capability to reflect three gifferent structure
construction types and costs for grading and demclition.

Module 2 now contalns the capability to reflect costs for agminisiration
and overhead.

In Module 2, costs may now be entered either as an absolute value or as a
percentage of construction costs.

Module 5 now contains the capability of expressing operating costs as a
percentace of gross revenues.

Module 5 now centains the capability to reflect ground lease or air rights
lease payments by a developer. These pavments may be expressez as fixed,
as & percentage of gross income Or as a percentage of net income.

Moduie S now contains the capability to reflect varying occupancy rates
during the filrst four years of project operation.

Mocule 6 (Financial Analysis’ now contains the capability to reflect some
tax effects on project cash flow, including depreciation and deduction of
mortgage interest.

Module & now contalns the capability to reflect a variable project life
span for purposes of calculating net present value and internal rate of
return.

Module & now contains the capabi!ity to automat:ically calculate the resale
value of the building at the end of the project life span, deduct the
remaining mortgage principal and reflect the net sale price in the project
cash flow.

A new Module 7 was added which allows the printout of a two-page
Development Cost Summary.

In all modules, the model will now provide & messace to the user as t0 the
last subfunction which was executed.
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