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. ABSTRACT
APPLICABILITY OF IRR AND NPV MOI)ELS IN INCOME PROPERTY
ACQUISITION FEASIBILITY STUDY

Henry Woon-Wah Wong

From the viewpoint of the developer-investor, .the applicahility
of internal .rate of return (IRR) and net present value (NPV) models for
use in incomeuproperty acquisition feasibility studies is demonstrated by

way of: 1) identifying the scope and objectives of an economic analysis

and feasibility study in the reaIty deveIopment 1ife cycle® 2) describing

the meanings of IRR and NPV and the dec1s1on cr1ter1a 1ncorporated in

these models; 3) examining the ability of these modeIS to reflect prac-

tical f1nanc1a1/econom1c rea11t1es encountered in development projects;

4) identifying investor motivations and wedding (Matching) them with the f

performance measures incorporated in the two modeTs and 5) demonstrating
A pract1ca1 app]ication of the IRR mode] through a case study of an acquis-

i

ition project consisting of a downtown-property and restaurant.
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CHAPTER ONE

INTRODUCTION

1.1 OBJECTIVE
_u ' Over the last fifteen years, considerable effort'has‘been
devoted in the 1itera§u§e to developing ana]yticai.modeIS for use in the
prediction of econbmic performahce of real estate investment projects.
The focus of thie reﬁort is 6n the role of two of these models in the pro-
Ject &evelopment 1ife cycle. In particu]er, the objectives of this report
| | -7
1) to b]ace in context the roTe ofNSSOnomic ahaTyéis in the project |,
development process; S |
2) fo assess in detail. the applicability of two models- used in
economic, ana]ys1s namely internal rate of return (IRR) and net
present value (NPV); .and o .
3) to demonstrate the appl1cat1on of these models by- way of a-case

study.

’ .

1.2. REPORT AUDIENCE

- The spec{qu audiepce.of this report.is the privete developer-
‘1nve§tor. This investor viewpoint is explored in deeail in Chapter 4.
The’viewpoint of the private investor is similar in some respecfs to .
that of the public and non-pro\fit 'inst'ltut'i’on' in terms of motivations
and their,relafed eoals andﬂobjectjves. Tpis can be

[ . ~

E]
N
3{o
"

| —




seen by the goa]s and obgbctwes of the two orgamzatmns as defined
by McGuigan and Moyer [14:18-29,519-520]%. '

An: economic analysis is not complete without an assessment of the
risk and uncertainty associated w{th the project. It is beyond the
scope of this report to examir;e kﬁ'ous known methods and techniques
for treating these issues. For an overview of risk ‘arial_ysis see [45],
[471, [52:39-40], and [42:173 ~236]. Further references are given here
according to thé four most commonly 'uééd risk adjuétmept techniques as
indicated by a 1972 survey by R J. Wiley [31J for .risk adjusted
discount rate approach see [24: 118 120], L14:426], and [42:225]; for
certamty-eqmva_\ent approach see [28:138-139], and L42:249-251]; for
sensitivity analysis see' [43], [49j, (501, and [42:220-224~]Ad for-
probabilistic di stribution model see [52], [48:23-37], and .[42:2I71-283,
354-377]. ‘ |

1.3 REPORT OBJECTIVES, SUBOBJ ECTWES\ |

The' management - by objectives approach will be used to fulfill
the objectives set for thi:s'repor't. -Using this approacﬁ, higher level

objectives are décomposed into lower level subquectives until the

. ' subobjectives are at an easily-managable Jevel. The objective

breakdov!ns are summarized in the objective tree shown in Figure 1.1
The prime objective of this report is to examine the applicability
_of the' IRR and NPV models for economic analysis in 1ncome-property

acqu1s?t10n feasibjlity studies. Econormc analysis 1is only one of

4

* This is a reference entry; number of reference is pl‘aced‘ before the

colon sign while relevant page pumbers ére_ placed after the colon.

1
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" several major components 'c‘omp.rJ{sing a feasibi]_ityh study (see Section
2.2) which in turn is one of the se‘vera’l major activities in the r‘eal‘ty
.Aevel'op{nent life éyc]e (see Section 2.1). Hence," before examining the:
applicability of IRR and NPV moldels., the question “What is the role of
economic ana‘lysﬁ in‘.the realty development life cycle?" is addressed. -
.The purpose and scope of ecopomic analysis c.orresponds to S\‘.\bobjecti ve
1.0 in Figure 1.1.‘ ‘ _

The ' study of the applicability of the IRR and NPV models is
treated by answering the fol 1:>wi ng questions:

(1) To what extent are.the IRR and NPV models ab]g to reflect the

financial and economic realities encountered in acquisition

of income-property prpjec‘ts? (Subobjectives 2.0 and 3.0).

(2) To what extent are the IRR and NPV models a~b1e to ref‘téct the
investor's motivations and resulting .goals ar'ud objectives?
(Subobjective 4;0§'. | ._ ‘ ‘

(3) Are IRR and‘ NPV ‘models‘pract‘icﬁ tools\ for use in an
income-property .acquisition f"easibﬂity‘ ‘study? |
demonstrate the "practicality of the models, an actual

feasibility st;udy, using the IRR model is pregented.
(Subobjective 5.0). ‘ 3 ‘

~
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‘CHAPTER TWO

REALTY DEVELOPMENT LIFE CYCLE

‘ x . FEASIBILITY STUDY AND ECONOM/C ANALYSIS
The' purpose of thii chapter is to describe the role of faconomic
analysis in the realty development ‘life cyc]e.l In Section 2.2,
components of drI unabridgecI 'feasib'thy‘ étudy and i-t's' -role in the
realty‘deyéllopmént life' cycle are idefitified. In Section 2.3,' the role
‘of ec’onf)n/n'c aanysis in a feasibility study is 'identifiéd. To place in'

‘\ﬂerspgégi ve the roles of an e"ct;nomic ana]ysis‘ and a féa'sibiiity study, a
gene;ic'realty development process flow chart is prgsented in Section
Ebl/ Thi§ flow chart also §erves the purpose of('providi’ng an overview

//of the realty deyelo;;ment life éycle of the de‘vb]oper-—investor.

/ ) L

J/ 2.1 A GENERIC REALTY DEVELOPMENT PROCESS FLOW CHART

/ | The genemc real estate deve]opment process flow chart: (Figures
"y 2.1 to 2.11) presented herein is b,ased on the- pmJect management
/"’ con’cepft [36]. Responsibilities of c;ve‘ral] coordination and management
/.‘ ) Aare"as’;‘s-'igned to a project management unit which belongs either to an:
external project management company'l or an integrated ‘pro,jegt management

department inside the developer-investor's corporation. |
To provide an identical mind between the‘ reader and the writer,
attempts have been made in clarifying some of the terms used in the
flow chart. Asterisks are marked on several ierms which’ are further

f {
5 .
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explained in Appendix A: Glessary of Terms Used. Several aspect's‘ of

the flow chart are described herein. Other aspects.are -elaborated upon

Cin [33], [391, [35] and [36].

The flowchart 1is presented ‘in the: following manner e

g

(2)

3) -

The rea]tydeve1opment\ process from the v1ewpo1nt gf Ethe

developer investor and project manager is divided into five

phases, namely (Figure 2.1):

‘phase A : predevelopment phase,

. phase B : development phase,
phase C : .construction phgs’e, i
p}lase D : ‘opfer_ation phase;, and
phase E : termination bhase. y

Except for the predevelopinent and operation. phases, each
phase is subdivided. into stages according to its degree of
complexity and the scope of work involved. For 1nstance,
construction phase (phase C) is subdivided into constructwn
stage (stage Cl) and project acceptance stage (staye CZP.

‘The first and .second level breakdown. of the development

process into phases and stages is présented in Figure 2.1.

A t}iirc’i .I(evel breakdown of the stagés into q{:t'ivities is
presented in Figd'r‘es 2.2 to 2.11. For example, ‘Identif'y.
'Problem or Opportumt_y is denoted as Actjvity Al.3 on F1gure

2.2, where the actw1ty number indicates that the activity is

in stage Al, pmJect initiation stage.
Decision points throughout the flow char't are 1nd1cated by
d1amond-shapeq squares. All decision points, except

Aétivities Bl1.15, D1.10 and -E2.6, indicate that approvals

T T SR tas e
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should be 'opéained %rmn the 'deve]operrievester or his

authorized reﬁ#esentat;ves The addition. and deletion of

dec1s1on po1nts dependskon the control system used as we]l as

the degree of control’ desired (see control by dec1s1on,

(37:16-190). | ¢ ‘ : ,
ig) Most of the decision point§ have a feedback arrow as$ociated

with ihstruefiens such as recycle, halt or stop as required.

The Feedback:paths are ifndicated by dotted lines on Figu%e '

2.1. The exdc£>path‘of feedback or backwarﬁ flow depends on

fhe natgre of the probiem(s) ehcountered at the dec%sion

point.

Two points should be noted here. Firstly, . the precedence

' relationships depicted‘in the flow chart are not rigid. For example,

Activity Bl.14: F1nan¢1a1/Econom1c\Analys1s cannot be completed without
first completing its preceqent act]v1ty, Activity B1.13: Scheduling, -
but good scheduling reqeires feedback from finéncia]/econpmic analysis;

tﬁus they form a kind of ioopihg: relationship. Melvin Silverman
\ \

_commented on the precedeﬁpe relationship between phases in "the development .

- : : {
life cycleas follows: = .7, :
“There is no clear point in time when one pnase starts and another
stops..,The phase-in and phase-out procedures are qu1te vague, and
. it is not. unusual .to find all...phases in contiduous" and
__'simultaneous ex1stence from project beyinning to end." [41:14]

- In fact, the‘ need to compress the . design, development and .

production cycle is one of ‘the maJor reasons for the increased -

[

‘app11cat1on of proJect management techn1ques in recent decades (see

[41:10]): To achieve th1s time compress1on5 dctivities ‘and devetopment

phases must be over]apped.
. e N

l
i
|
|
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) The second point to be stressed .hére-is that different activities,
processes, and deve]o_prnent activity sequences ‘are required °for;
different kinds of projects; (sée for example the activities required
for tﬁe‘he,avy civil engineering and agriculture Broject in L3§J).
Also, different viewpoints and' different companiés may find that

different development processes benefit them best‘.

mgure 2.12, a development process flow chart used by a large
by ( .

Canadian development corporation is presented to illustrate the

simitarities between actual practiceand the generic flow chart presented

A}

herein,, The developer's flowchart allows each functional department's

responsibilities in each development stage to be shown. However, the

,

: s
sequence of the activities.in each stage is not shown. Perhaps the

A

‘choice of this preser}tétion “format “reflects the recognition that

precedence relationships between some activities are not rigid, as

R 3

P

stated earlier.
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- l STAGE - l PHASE.
r—'.

Al i . A
. ‘ PROJECT | ere- . _
. INITIATION P | pevELOPIENT -
Bl )
+ CONCEPTUAL . B
DESIGN &
* " PRELLiINARY DEVELOPMENT
FEASIBILITY
b: = ::i ’ .
: B2 T
PRELIMINARY -
’ DESICN & ‘
FEASTBILITY
i

b e

. ’ DOCUMENTATION
v

s
PROCUREMENT
- . 'J »
r—- ! i comd
P cl c
g - . :
¥ ‘| consTrRUCTZON CONSTRUCTION
2 ' * - ®
g - . :
3 a
c2
’ PROJECT .
. { AccepTanCE - ’ , )
* - ra »
. ,
Dl » D
¢ . ) X .
i OPERATI1ON y * * | operatION ,
/ b — . '
; El R B
TERMINATION .
{ ) TERMINATION
| DOCUMENTATION| \
B

| , . .
£2 ’
o TERMINATION

CTION

. FIGURE' 2. 1 A GENERIC REALTY DEVELOPMENT PROCESS FLOWCHART
(FIRST AND SECOND LEVEL BREAKDOWN) -
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Z.é ‘ CONTENT OF FEASIBILITY STUDY AND ITS ROLE IN REALTY DEVELOPMENT

In general], decisions at an earlier phase will have a larger

I

impact on a p‘rojAect“s productivity than those at a_ later fhase. The
fea(sibility gtudy, whicp guides most of the decisions at the very front
end, spans over Phase A: Pre-Development Phase and Phase B: ngelopment
Phase ,of a‘ project's .development. Thé contents of an unabridyed
feasibjlity' study cdan be-:classified into four cqtegom’es; namely,

objective identification, market analysis, constraint analysis and

financial/economic analysis. * These four components of a feasibility

stlid_y and their role in realty development are described below.

2.2.1 ‘OBJECTIVE IDENTIFICATION . ’

b

Objective Identification refers- to the identification and

documentation of objectives and needs of the déveloper-investor and
piroject user. Objective ,Idéntific;atjon starts at StageﬁAlz Project
Initiation Stage. First, Activity (Act.) Al.2 is conducted to identify
and document thg developef—invegtor's objectiveés and needs. Thgse are
then blended with outputs from Act. Al.l and Al.3 to fohnfguidelines
fo;"'the feasibility study in Act.*Al.4. As more information becomes

available, the key objectives of the dgveVIOp'er-inveSt;or which are

identified if the Project Initiation Stage can be refined in later stages .

for purppses 'of detaﬁeddesign,making tradeoffs and resolving conflicts
»
between objectives. These refinements can be made in Act. Bl.6:

Preliminary Programming and Act. B2.2: Prog_ramm’ng.

2.2.2 MARKET ANALYSIS ' »

Market analysis can be subdivided into macro-market and

micro-market anab;sis. Macro-market ana]ysisl deals with statistical

- Q-
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surveys, marketrtrends analys'is and demand and supp{;roj.ections as
they relate tp the objectives of the developer. Micro-market analysis.
may include ‘market price and  market rent analysis, competition
analysis, market-mix ”*determinati;zn, absorption rate studies and
proérarrming' for one or ‘more -‘alternative sites and building ‘concepts.
Market analyses are perfor'med’ different]y in each of the
following three stages. The.ﬁrst stage of market analysis stérts
after guidelines for a feasibility study are set (Act... Al.4). Market

data gathering (Act. Bl.2) and preliminary pr‘ogramn‘ing (Act. Bl.6) are

"performed to generate potential p}'oject solutions (Act. Bl.7). Usually

the market analyses at this stage are mostly macro-market analyses and

-

i

are quite general in nature. '
. The suecond stage_of market analysis focuses on the al‘terna}ives
generated  in the first stage. }ct. Bl.2 and Bl.6 continue with Act.
Bl.3: Gather Real Estét;e Data to.prm‘n'de informqtiop for assess'ing
project feasipi]ity ‘(A\ct. Bl.16) and selecting the. most appropriate
project salution (Act. Bi.lh). "
Aftér the field of study is narrowed down to the .selected project'
solution, the third stage o%ﬁarket analysis cémnences. "The three"data

gathering activities, ‘Act. Bl.2, Bl.3 and Bl.6 carry ‘on, and are

documented "in Act. Bl1.23 before 'a’conce‘ptu_al design 1is presehted for

approval (Act. B1.24). But market analysis does not stop here. ‘Its
role continues in other phases of the whoTe\development life cycle. for
example, it can be .used to assist the determination of market

dimensions (Act. B2.2) and marketing and-sales strategy (Act‘:, D1.9).-
* e J )

-1
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2.2.3 CONSTRAINT ANALYSIS

, " Constraint Analysis can be subdivided into financial constraint

analysis.and A/E constraint analysis.  Financial constraint analysis may

.and preliminary negot1at1on on such f1nanc1a] issues as 1nterest rate,
f1nanc1a1'terms and money availability. A/E constraint ana]ys1s 1nc1udes

‘ (a) legal-political and aesthetic-ethical constraint analysis wh1ch mayo¥
{nclude stuoies of‘legaf opinions, public opinion, municipal by-laws,
envjronmentol impact, and socio-economic 3mpac¢; and

{b) physica]land technical constraint ana]ys%s which may iocluﬂe g@i]
investigation, éngineeoing studies; architecturaf schematics, site suit-
ability studies, a1ternative'bui]diog system'soudies,‘trgffic analysis,
survey on utilities and facilities, and surveys on existing and surroond-
ing structures: . |

' The degree of detail of constraint énalysi; incfeases
as the field of study i§ narrowed by markot analysis. Con- )
sna1nt analysis starts‘1ts data gather1ng in Act B1.3, Bi 4;
B1.5, and B] 6. Theﬁythe findings of the analysis are used to
set up the scope of studies to be performed in Act. B].]],pnd
B112 as well as the scope of de51gn§ to be determineg at
d1fferent.development stages. .

Conc]usions from a Constraint Ana1ys1s can impact

tremendously on both sohedang and strategy determination
thro‘ﬁghout the whole gevelopmen’t"phase. For example, they

a-

\ < influence:

et
o

inc]ude'analysis of lender-investor's objectives and information gathering

-
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(1) scheduling at . _
(a) Act. B1.13 and Bl1.21 in Stage Bl,
(b) Act. B2.10 in Stage B2, and
o : (c) Act. B3.3 in Stage B3; and
| (2) str'at;egy'chileten;ﬁnat'ion at
{a) Act. Bl.1l1 for implementation strategy,
- (b) ‘Act. B1.12 for land acquisition strategy,
(c) Act. B2.6 for procurement strategy, |
(d) Act. BZ.‘Q and B3.7 for ma‘rketingv strategy, and
(e) Act, B3.6 for public relations str\gtegy.

2.2.4  FINANCIAL/ECONOMIC ANALYSIS

N Financial Economic Analysis. m&,y include all kigds of cost analyses,
cash flow forecasts, in‘comgé tax ‘impact analy’;ig, risk analysis, and
assessment of project perﬂom&nce*w(e._g; return on eq"u'ity).. The purpose
of these analyses 1is to pvovide‘ suffféienf f%qancial and qcor‘\uni;:
information to permit key decision to be tak\en jn di.fferent development
stages. To ach%eVe this: goal‘, inputs from Objéctivg" Identilfication,t
Market,Anailys'.is, Cons‘trqi‘nt Ahalysis',‘ schegluh'ng and A/E designs are

required. R n ' &

The first 'financ'iallecoqnomic analysis 1is performed in Act. Bl.14

v

aﬁd pr;)vides fina'ncial and economic¢ informa‘tionqﬁor the testing of
: \broject feésibility (Act.. Bl.186) gnd the selection of project
/so'luﬁion (Act. Bl.17).ﬁ 7After concgpt’ua’] design ’is completed, the‘x.
second financial/economic analysis (Act.- ‘81.22) is  performed ‘and
documented ' (Act. B81.23) for :conceptual design and preliminary .
feasibility, study approval (Act. Bl.24). The third finéncia]/economic AP

analysis (Act.B2.15) is performed for preliminary design and feasibility -
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approval (Act. B2.16), after detailed cash flow, and capital cost
prmectwns are made available (Act. B2.14 and B2.13). The analysis_is

then updated for‘ final.design and feas1b1l-1ty approval (Act. B3.10).

. Financial/economic analysis does not stop here, hdwever. 1'he analysis
’ o *
should be updated as ‘more information becomes available and/or when one

or~nore inputs or assumptwns change substant1a11y For example, at

_ \brd eva]uatwn (Act. B4.13), the 1mpact on pro.]ect product1v1ty of a

change “in cap1ta1 cost should be quy assessed before a dec1s1on is

made to’proceed with development (Act. B4.14).

2.3 ROLE OF ECONOMIC ANALYSIS IN FEASIBILITY SfUDY
The maJor purposes of eConom1c analysis ina feasibility study are:
(1) to\ analyze the concluswns obtained from the activities,
Objectives Identification and Market and Constraint Analysis .
in terms of their imp‘act on proj‘e'ct perfoﬁnance and project
feasibility (e.g. Act.'Bl.14, BL.15 and BL.16);
(2)' to choose- an optimal feasible’f)ro;;osal (Act. B1.17); and
(3) to prov1de 'economic 'data to facﬂﬂ:ate tradeoffs 1n tr}e
o design, p]anning and procurement of subsystems.
] J’ames Graaskamp, c1ar1’fied the concept of project feasibility .in
wh1ch economic analysis plays a key role as follows: |
A real estate project is feasible when the real estate analyst,
determines that there 1is a reasonable likelihdod of satisfying -
explicit objectives when a selected course of action is tested. For

E1t to]a context of specific constramts and limited- resources."
34:51 ' , , . .

By car“gfully examining the sentence "there is a reasonable

-
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role of economic analysis can be

likelihood of satisfying explicit objectives", the .context and the

/;xplored.
' i

Graaskamp further clarified the concept of Jike]iho:o'd used in his
definition as follows: :

“Likelihood requires explicit  recognition that economic
forecasting fust treat . risk explicitly and therefore does not
produce a single point conclusion but rather involves a statement
of reasonably foreseeable alternative outcomes, a range of
possible resylts." (op. cit. ) ’

This clar1f1cat1on underscores the importance of conducting a

risk’ analysis' as part of the economic ana]ys1s. The IRR and NPV

models examlned in this report, are usually considered as deterministic

models. ,They can be considered. as stochastu: models, however, wh1ch
permits the1r use in formally quant1fy1ng risks inherent in a
project. Such an advance treatment is ot«considered _herein.
Instead, use 15 made of sensit vity ana1y51s as ﬂ]ustrated in the case

study in Chapter 5.

Explicit objectives have to be satisfied, if a project is to be’”

considered feasible as stated in the .concept of feasibihty. These
ob3ect1yes should encompass .both the quant1tat1ve and non-quantitatwe
objectives and needs of all the users involved, espegmﬂx those of the
developer. (For a 11‘s€ing' of users, see "USers" ‘in Appendix A). )Two
approaches can be used to achieve this ' objective of " “satisfying
explicit ob.]ectlves“, namely, single objective constrained opt1m1zat1on

and tnult1-ob3ect1ve optimization.

In practice, especially in private‘business practice, the first

approach is used. Extgrna1 objectives other than those ‘of‘

the 'developer-investor have to be satisfied, and the developer's

S R SMIAZ A el




objectives should be maximized. These objectives can be of many types,

depending on the 'invéstor“s‘ motivét;idns as examined .in C-hapter 4,

, Among the set of objecti.ves of the private developer-investor, the most
‘ .important ones‘are usual‘ly financial and economic..

| To \r\naxim"ize the performance of the financial/economilcl objectives

of the déveloper, the impact on these objectives of the strategy

k selected  for meeting external bbjectives has\ to be studied. The

»

choice of designs and strategies so as to fulfill these objectives.

This stfategyldetennination process is shc;;m in Figure 2.3: strategies

are fjrst determine& at Act. Bl.ll\ and Bl.12. Shhedu,h'ng and economic

analysis are then pérformed in Act. Bl1.13 and Bl.14, Finally, the

strate%es are tested for modification in Act. Bl.15. A'If modifications

are Jjustified, the process may loop back to Act Bl.11 and B1.12 for a
reassessment of stcateg1 es. | .

To maximize tﬁe performance of« the financial/economic objectives

1f the developer, ‘éxterha'l ob_jecti'veé can be input as variables or

constraint equations into the maximization mdél(s)-'chosen. For e);ample

/" ‘ the -re]ationshib~betweén flﬂoor area and rent whfch is an extérnal

'obJectwe can be 1nput as a constramt equation into a max1m'izat1on

equatmn which can "ehen be max1m1zed. '
AN -

feasibiljty study-provides: the set of constraints “which bound the

model rental income can be treated as a. vamable 1n, say, -the NPV (
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CHAPTER THREE
THE NPV AND IRR MODELS

Subobjectives 2.0 and 3.0, dealing with the mathematical
descriptions of the NPV and IRR models respectively, are treated in the
first two sections of this Chapter. Dec\’isiqn criteria embodied in t#e

x

two models are discu;s_ed in the “thi{*d section. In the fourth sect’ion,
the Basic NPV and IRR formulae are decomposed to reflect the income and
"gxpense' items which describe an. inveltment project. Finally, the
relevance of the decom‘poseéi formulae in terms‘ of modeling realities
encountered in inco;ne-pr'operty acquisition projects are examined in the
last section. | |

3.1 MATHEMATICAL DESCRIPTION OF THE NPV t{!ODEL

Mathematically speaking, net present valde (NPV) can be defined as
the sum of discounted future cash flows minus discounted equity
- investment, whére'DCTR is a prespecified discount rate. In

) o .

mathematical terms:

CF.

n
MPY = -E 4L —l , , _
- % jxe  (1+DCTR)Y . (3.1)
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where Ej = initial equity jnvestment,
( n - = holding period, :
CFj "= after-tax cash flows in peridd g

To demonstrate the appl1cat1on of Equation 3.1, cons1der an eqy;;y
1nvestment which requires an initial equity layout of $100,000, has a

f1ve-year ho1d1ng period and has projected cash flows- for year 1 to

year 5 of - $10,000, $15,000, $16,000, $17,000 and ' $110,000

respectively. The discount rate to be used.is 13%. 'Thus, NPY
’ -$100,000 + $10,000 + $15,000 + $16,000 + $17,000 + $110-000

NPV

(1+.13)1 (1+.13)2 (1#13)3 (1+.13)4  (1+.13)5

-§100 ;000 + $ 8,850 +’$11 747 + $11,089 + $10 426 + $ 59,704
1,816 N

Hwon

The concepts of. time valQe of money and of equivalence provide the
basis for the NPV model.. The concept of time value of money reflects
the observation that money has produ;ti?ity over time if invested such
that a do}lﬁr‘today shou]dlbe worth more than a doi]ar in the future
(see also [28?15-19j). ~ The concept of equivalence states tqét two
'amountf'bf'ﬁoney'or series of monles at djfferent points in time are

equivalent if-they are equal to each other at some point in-time at a

specified interest rate. Thus, NPV can'simply be defined as:

the éum'of present value equivalence.of future benefits minus the

present value equivalence of initial investment at a given

interest fate.

'To reflect risk and ultimately to measure risk explicitly, the NPV

model can be used in association with‘many fisk adjustmeﬁt techniques
such as ‘the four most’ comnonly -used techn1ques as \dent1f1ed in the
1972 survey on real estate investment analysis by Robert J. Wiley L51].

App11cat1on of these techniques has been’ desgr1bed‘ by Mch1gan and

e

-
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Moyer who illus;t.rated the\ usé of the NPV model wi‘th the risk-adjusted
discouﬁt’ rate approach and certainty-equi\)alent approach in
C14:426-427]; fanada who demonstrated the applicétion of the NPV model
with a sensitivity analysis approach‘ in [42:337-339]; and Young
who illustrated with examples the use of the NPV m‘odel with a

probability distr'ibuti;)n approach in [52].

3.2 MATHEMATICAL DESCRIPTION OF THE IRR MODEL

Mathematically speaking, internal rate of return (IRR) can be
defined as the discount rate which equates the present value of future
~ benefits to phe present value of equity investment. In symbolic form:

L3 M |

- CF. | n
0 = NPV = -E_.+ I —————-\1—3— , :
j=o (1+IRR)*- (3.2)

IRR may be determined by linear interpolation as follows:

R

] NPV
. ) 1
IRR 2 DtTR.l + (DCTR,-DCTR, ) x NPT, = WP

2 C L (3.3)
where DC‘TRl'and DCTR2 are twa trial discount rates such that the NPV

from.DCTRy, NPV, is 'larger, than zero and the NPV from DCTR2, NPVp, is

smaller than zero. For ekamp1e, by uéing different trial discount -

-rates on the cash flows of the NVP examplé used prev16u51y, NPV1 and
NPV2 are obtained as shown in -Table 3.1. 1IRR is then computed, using

. Equation 3.3, -

IRR 2 13% 4 (18%-13%) x  —=X1816 = 13.518% .

- $18]6-(-1690)

[
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It should be nated fhat use of Equatién.3.3 results in a slight'
overestimate of the true value of IRR. Other techniqhes such as
one-dimensional search techniques (see [22:145-146]) can be used ‘to
‘determine a more’accurate IRR value. The advantagé‘of using the linear
interpolation method‘lies in the simplicity of ca}cuiation invo]véd.

_ The error in the result is not significant if the difference between
the trial disqounts rates (used in Equation 3.3) ig not big, say one
percentage point. (TheJactué] IRR fpr the short example should be
13.512%.) | ‘

© YEAR CF . . DCTRy=13% DCTRp=14%

0. $7100,000) $7100,000) $7100,000)
N 1 10,000 8,850 8,772
2 ., . 15,000 11,747 11,542
3 16,000 11,089 10,800
4 17,000 10,426 10,065
5 . 110,000 59,704 57,131

NPVy = 1,816 NPVp ={  1,690)

‘

TABLE 3.1 IRR CALCULATIONS BY LINEAR INTERPOLATION METHOD

' The basis for the IRR model is {dentical to that of the NPV model.
Whgreasfthe oqu:t of the NPV model is the present worth of revénues'
" minus expeﬁses, the ‘output from the IRR model is an iﬁterestj or .
productivity. ratg.on'the unrecovered balance (see L17:407-408]). Sé,x

IRR can be defined as: ‘”

the annual rate of interesé earned on the unrecovered balance of
the initial équit& after inter;st payments and receipts hﬁve been

added. and déducted, respectivélxl_gp to the point in time being

considered.

37
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This definition of IRR is usqeful for measuring the productivity of
an individual project, which is the prime topic of concern in this
report. Other applications sdch,as the influence of an individual
project on a portfolio's p_roductivity are beyond thels'cope of this
paper; ‘se”e (17] for port"folio apb]i/catiom
The "ability to treat risk quant/itatively with the IRR mode] is ;
similar to that of the NPV lmode]. Four'of the most commonly used risk

adjustment techniques with the IRR model have been illustrated by many

authors “wnd will not be repeated here: Van Horne commented ¥on the ;
application of both the NPV and IRR models with the risk-adjusted 5
discount _rate apbroac’tf anfi certainty- equ1va1ent approach in ;
{28:137-139]; Cooper and Pyhrr illustrated with a case study - the : :
appiication of the'IRR model and the sensi‘tivity analysis approach in"
[43]; fhéme demonstrated b&'way of an example the use of the IRR model
with“probability distribution Approach in [48:28-30].

o

3.3 DECISION-GRITERIA OF THE IRR_AND NPV MODELS ¢ o

Dec1s1on criteria of the IRR and NPV model for a typ1ca1 prOJect
are described in this sectifqn. A typical project 1is defined in temms
of its cash flowwe\ttern “which is character‘ized by outflows followed =~ “
by inflows such that \the total inflows exceed total outflows (see also
[29:89]). Furthe.r, the project's NPV decreases with ‘inoreasing ‘_
discount rate and on]y one positive internal rate of return exists. Deci-
sions on acceptmg and rejecting projects when totaT (non discounted)
outflows exceed tota] infloys or when no s1gn chaf;ge in flows occurs

(cash flow§ ‘consist .of either aﬁfreceipté or all d'isbursements) are

obvious. Exceptional cases not discussed in this péper are the
o« R
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multiple rate of return case-and the combined borrowing, investment ¢ 4
case; discussions on them c&n be found in [10:503-515] and [29:108-110]. é
The basic decision-criterion of the IRR mpdel for a single -

project is defined as: L : < ‘
1

a pagject should be accepted if its IRR is larger than the

required rate of return. .
;% -~

For the NPV model *it is defined as: v

3

a B project should be aécepted if its NPV is positive based on

the minimum attractive rete of return. C .
It shou]d be noted tﬁ;% although the required rate of return . 1.
is 'not needed for the. IRR calculation, yet, ultimately it is required for ; ]

decision méking. The required rate of return is a prerequisite for the 1.&:—_‘

NPV'calculations; however. In this report, it "is assumed that the required
rate of return is pre-determineq. DFor discussions on how to determine B
the required rate of return and what it should be, see [28:101-125,
188-2111, [20:303-2061, and [44]. -
Conc]us1ons on accepting or reaect1ng a project based on the v
.decision- criter1a of the IRR and MV models will be the same. To 111us-

' . trate, bgsed.on the data set forth in the short example used previous]y S

| in this'chapter, which is a typical project, the reiationsﬁip Bépwe n
NPV and discount rate is p]otfed in %igure 3.1. According to the des -
criterion of IRR, the prOJect s "feasible region" (that a proJect shou
’be accepted) lies on the 1eft hand side of the project 3 IR\\since the
| roject's IRR 'is larger than the requ1red rate of return in thls reglon
/ This is also the feasible region for the dec1s1on criterion. of NPV, since for~

o]

f . any discount rate less than IRR of ‘13.1%; NPV s positive. Thus, appHpation of .

" ) ' B .
the IRR and NPV models to a typical projectwill Tead to the same decision

1
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regarding accegtance or rejection. . . »
For the ranking of mutually exclusive alternatives, attention must
be directed at assessing the productivity of each additional dollar of
investment. Thus, differences in equity investment and cash flow must
be considered. Given two- mtuaHy exc]uswé a]ternatives A and B, they
can.be rewritten as:
A and A+ "B-A"

-

where A requires the smaller equity ‘investment.: Alternative B is

clearly economically superior to A, if B‘c.onsists of a cash flow.

S
) ‘ which is the sum of a cash flow identical to A and an etdnomjcally
desirable cash flow "B-A". . o \

~ So, the basic decision-criterion of IRR can be restated as:

. For two mutually exclusive alternatives A and B, B is considered

5 . -~ "
.

e 'e'conomica]]y superior’ to A, if .the.- IRR of '3B-Ai‘ is equal, to
or 1arger than the required rate of return.

N . The(baSic NPV decision-criterion can be restated as:
oy ¢ 9
’ . " A For two mutuaﬂy exc]uswe alternatives A and B, B is con51dered

P econormcal]y superior to A if the NPV of 'B-A" is po‘Si.tive for

the discount rate uSed.

- . ; wdi, : i '
. * .7 - The relationship between NPV and discount rate for two. mutually

*  exclusive alternatives . is shown in Figure 3.2. The cash flow of

alternative B 1is. the same as that of the 'simpli'fiéd example
previously used in this chapter. The cash flow for aiternative A and

for the difference "B~ A" are shovm in Table 3. 2. (The cash flows of

altematives A -and B are arranged such that altemative A can be

)
considered as a realty acqu151tion proposal which. requires an initial

equity investment of $60,000, while alternative B can) be considered as

;
Yoo ‘

o

4t



( $1,000 )

NPV
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DISCOUNT
‘ RATE (7)
0 -5 10 | 20 To2s
. | i '
A<B | ~—a>Bw|
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~ 201

——BOTH A & B ARE ACCEPTED—|
= .

“FIGURE 3.2 RELATIONSHIP BETWEEN DISCOUNT RATE & . L
NPV OF MUTUALLY EXCLUSIVE PROJECTS ‘

|
1

CASH ° FLOW
- ’

YEAR . ALTERNATIVE B ALTERNATIVE A B 'LESS A.

0 $(100,000) $(60,000)  $(40,000)

1 10,000 . 9,000 1,000. - -
2 "15,000 | 9,000 - 6,000

3 16,000 - 10,000 6,000

4 17,000 10,000 ~ 7.000°
.5 110,000 . - 72,000 18,000
IRR 13.51% © 16.33% 9.17%

TABLE 3.2 COMPARISON OF MUTUAL EXCULSIVE PROJECTS




-

, a proposal to buy and renovate the same property such that both the

»

~../\
initial investment and cash flows increase substantially).

The NPV functwns for alternative proposals fan e1th intersect

or not intersect in the feasible r‘égion. _For' t which do not

: \
intersect in the feasible region, the alternative with the higher curve”

\

- dominates the alternative with the lower cyrve. For the case where the

curves intersect .as shown in Figure 3.2, the preference for one

_alternative over another changes at the point of intersection. ?his

point aiso corresponds. to the IRR for the casl:"';—ﬂm denoted by B-A

which is 9.17'% in this case. The IRR of the cash‘ flow difference of

the alternatives is the prime controlling ‘i{actor for ranking mutually

-exclusive alternatives. It leads us back to the same situation and

conclysion as for decision making for a single proposal if we Tompare
the. cash flow!|difference curve "B-A" in Figure 3.2 with the single
proposal curVe in Figure S8.1. The ?egsible region of "B-A", fou;' which

alterndtive B is superior to A, according to the decision-critem‘on' of

LN

NPV coincides with that of the IRR. Thus, the decision-criteria of the

\

IRR and 7NPV ﬁode]s lead to the same acceptance or_re.,jection decision

for a single proposal decision and for rani(ing mutually exclusive

: proposafs.

3.4 \DECOMPOSING THE BASIC NPV AND IRR FORMULAE

A traditiona] breakdown of the basic NPV and/‘fRR fonnu]ae,

Equatwns 3.1 and 3.2, based on an examination of the 11terature is

documented in this sect\mn (see [50 38-39], [9+349-351}, [46] [ZOJ and
[6]) The purpose of the breakdown is to reflect f1nanc1a1 and
e‘conomt,c‘reélities inherent 1in various phases of income ;5roperty

acquisition projects. The breakdown of the basic NPV and IRR fprmulae
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will be used in the next section for examining the capability of these

o

" models to reflect practical investment realities.

Recall the basic NPV and IRR formul ae:

NPV = -E

The cash flow term CFJ, in these equat1ons can be further broken down

)

n ~CFj'
+ I

O j=o  (1+DCTR)J

S

(3.1)

(3.2) -

into three parts, such Eﬁa{\ghe basic formulae can be rewritten as:

-

ICF 5
NRCRp

- + I
o - ————————
7= (repetryd I 41 (soetR)d | (1+0ETR)

N\

!

t

‘TSDj © ICF, 'NRCR
+3 R + n

t TSD n ICF, __NRCR

+ i + I

=0 \1+IRR)j

dévelbpment time,

‘tax shelter benefits (if any) in year

_ development period,

. The last

(after-tax) interim cash flows from operation in year j,
net resale cash reversion in year n. ‘

term of Equations 3.4 and™3.5, MRCRp, can be fuirther

broken down and expressed as: ‘

NRCRp = SPp - SE¥f-- C6Tp = RCTp - UMy

o

/ |
. Lt ’\ bl
i

I eyl (emre )"

Y

(3.4)

(3:5)

SR
J during the

44-
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‘where

where —st

SPh = resale price in year n,

SEn = sel]%ng eXpense in year n, 4

CGT, = capital geins'tax in year n (see also Equation 4.7),

RCTp = recapture tax in yedr n (see also‘Equatibns 4.6 and
4.8), | |

iUMn = unpaid mortgage balance in year n.

The ICF; term in Equations 3 4 and 3.5 could be further divided to
account for the absorption phase of the project and its full operating
phase.’ This.refinement is ‘not treated pere. The key eleTent in ICF;
can be written as: 4 ’ ‘

;]

ICFj = EGIj - OPEj - AX; - DSJ ‘ - ©(3.7)

N
EGIj = ’effecfnve gross income in year j, .
OPéj = operating expense in year j, ', ‘
CTAXy L= ‘%ncome tax payable in year j (which can be negative),
'DSj = debt.service in yeér J whjch includes mortgage interest

i

and mortgage principle paymentS' /
"The firsf three right hand side terms of Equation 3.7 can be

further broken down to reflect the ‘manner in which expense7 are

categorized for account1ng purposes.. In this chapter, the terms EGI

/.

and OPE: ace\\decomposed according to the categories of 1n$oﬂn a

"expense as used by the Institute of Real Estate Management in o its

Income/Expense Analysis (see [6:21- 22]) //

EGI, the first rwght hand side term of: Equatiaﬁ 3/7 can be

expressed as

EGI = PGI - VAD = PGI|x (1 -vioR) | . (3.8)
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where ‘ ) . J
PGI = potefitial gross income, .
VAD = vacanéy ;nd delinquency allowance,
VADR = vdcancy and de11nquency rate.

It should be noted that if dwfferent incoime sources exist with
substantial differedces in character, EGI and i® re]aped inputs can be
subdivided to allow these income sources to be input and ana]y;ed
separately. E;amples of different income sources are office space and
2 and 3 bedreom apartments. '

OPE, the second right hand side terﬂ\ of Equation 3.7, can be
decomposed into four main groups of expenses or as many as fifteen as
per the Income/Expense Ana]ys1s. For purpdses of 51mp11c1ty, OPE will

|
‘be treated herein as the sum of four groups of expenses. i.e. .

" OPE = MAO + UTL + ADM + IAT - X

|
vwhere

MAO =  maintenance and opefatfng expenses which include toﬁal‘

pgyroll,"supplies, painting and decorating, maintendnce

[ )
“and repairs, services -and miscellaneous operating
B \ l

R -~
‘

expenses;

Utk . = utility expenses including electricity, water,;gas.and.'

heating fuel; ‘
ADM é'. adm1n1strat1on expenses which include ménagement and
| leasing fees,
IAT © = insurance and taxes ether than. income tax.;l ‘
TAXJ, the third right hand side term of Equatlon, 3.7, can be
expressed as:

TAXj = (EGIj'- OPEj - DEPj - INTj) x TAKRj . - *(3.10)
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where o
. ’ . |
DEPJ

INT; . = mortgage interest payment in year j,

capital cost allowance in year j,

1]

TNXRJ
Thus, the cash flow in the jth year, ICFj may be written as:

income tax rate in year j. .
" ICFj = PGIj x (1 - VADRj) - (MAOj + UTLj + ADMj + IATj)
- (EGIj - OPEj - DEPj - INTj) x TAXRj - DS; (3.11)

\ .

3.5 REFLECTING FINANCIAL AND ECONOMIC™ REALITIES OF INCOME PROPERTY

ACdUISITION PROJECTS BY THE IRR AND NPV MODELS

The ability to model financial and economic realit%es éncountered
in various phases of income-préperty gcquisftion projects in the terms
encompassed in the NPV and IRR formulae fs examined herein. T9 do
this, omajor realities of each phase are identifie&i discussed ,and'
examined’ a§ to their inclusion in the NPV and IRR models.” The

-

potential of modeling omissions is then discussed. Clearly, a

{
trade-off exists between the effort required to model accurately the

nuances involved in the development process and the benefits in terms
of prediction accuracy and additional information obtained. Iﬁ many
cases, however, the difficulty involved in obtainihg the data required

to model these nuances and its questionable accuracy make the effort

involved unwarranted.

§

3.5.1 REFLECTING REALITIES IN.THE PREDEVELOPMENT, DEVELOPMENT AND

CONSTRUCTION PHASES

Financial and economic realities in- the Predevelopment,

Development and Conépruction Phases are;
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(1)\development cost payments,
(2) initial equity investment disbursements,
(3) tax shelter during development period, and

(4) capital budget ceiling constraint.

~ The first right hand side term of the geher‘a] NPV and IRR formulae
(Equat1ons 3.4 and 3.5), Egy, is used to model the realities of development
cost and disbursement. These d1sbursements can be modeled straightfor- ,
wardly into'the general formulae, as a synchronized payment if ma;%itude

and time d1spers1on of the cash payments are sma]l as in most cases of

acquisition projects without renovations. 0therw1se, the treatments of

the development cost and/or equity dispos1t1onnhave to be modified such

* that they are subjeg#to discounting.

Tax shelter during de;elopment period is represented adequately i

by the second right hand side term of the géhera] NPV and IRR formulae. |
o 1 “A cap1ta1 budget ceiling should be treated exp11cit1y in the

feasibillty study by comparing the cap1ta1 budget ceiling with the“eqq1ty

required to ensure that the drOposed project will be %easible within the

2%

constraint budgeting problems.

3.5.2 Modeling Realities in the Operation Phase -

The third right-hand side term of the general NPV and IRR form-
ulae and its related Equation 3.11 are used to model financial and economic F

realities.in the Operation Phase. These realities include: ‘ °




refinanci ng. :

P

]
1

(1)° rent-up or absorption peri during .which the project cash
flow differs substantially from the steedy state operation

phase; ‘

: \ ,
(2) ICF consists of many individual components whose variations

with time may substantially differ from each other. These

variations can be classified into three categories (sée

Figyre 3.3), which are:

(a) constant or changing at fixed rate(s), ’

~

(b} trend fluctuating, and
(c) cyclic f]uctuatmg, and
V! (3)" the t1m1ng of the components of ICF. “Usually flows occur on
a month]y basis or some 'multiple of months. B
One reaht_y wmch is beyond the scope of this paper is the, case of
- N )1 -,
Occurrence of non-typical ICF during absorption period, the first

reality, is @uwaﬂ){ applied only to those acquisition* projects which

i

require renovations. However, it 1s possible to have an dbsorption
per'iod even when renovations are' not done. For examp]e, a new owner

‘,of a building which has a h1gh vacancy rate may launch an intensive

i

sales campaign tc_: lower the vacancy_l rete to that of his prOJected
typ%ca_] year. To handle ﬁne cash rf]ow during the abs’orpt'i'on period,
time varyfhg vacancy rates can be applied 'stﬁo rentél income and time
varymg utilization rates can be-used for expense items.

Differences in patterns of and rates of . change of ‘the ICF

components, the secon¢-realit,y, requires that a range of mode]s be used

£o represent the various 1ncome and expen’se 1tems. °If multiple mcome

g
\ Y.

i
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sources exist, the income term in Equation 3.11.can ' be modified as

o]

follows: : |
moo..om ‘
EGI, ='1_£1 EGI; 5 =1§_1 PG, 5 X n-vADRij) ‘ ' b-m(—;;z;
where . .
m = total number of income sources;
EGljj = EGI of ith income source in period j; )
PGIij; =, PGI ofith "ilnc“ome source in period j; .
VADR{j = VADR of ith income: source in period j. ° '

¥

If a ,more detailed breakdown of the four groups of operating
.expense items (MAO, UTL, ADM and IAT) in Equat1on 3 11 1s requi.red, 1t
can be done in a manner s1m11ar to that of the income terms. -

- The secon‘d\rea]ity of the Operation Phase also deals witl:h‘the
three cateéon‘es of pat’tems of change iﬁ.tim ofﬂ the ICF componeqts

previously idengifiéd. The first category. éonsigts of variables whose

51

values either are constants ‘or are changing at fixed rate(s). The

rélationshi'p of change in value of these variables can be modeled

a ‘.4

7

f@”dﬂy in the genera] formulae. For ekamp'le,’ the cap1tal cost |

a]]owance is mode]ed by the following s1mple equatwn
DEP; = DEPp (I - CCAR)J-1 ~ §d=1) " (3.13)

where ‘ ST
- 4 / ¢ . - - N
+DEPj = depreciation allowance in period j;

B

DEPy = depreciation™ gllowance in- the first period which is

equal t,o'the‘ iqiti;%/ depreciable capital times CCAR;

Ll

a




CCAR4 = constant capital cost allowance rate, specified by
“~government 'tax requlations.

Trend fluctuation, the‘second category of pattem of change  refers

! to changes which in the lonfrun yield positive, negative, or zero
growth rates. Trends “in operating expenses  for residential elevator
buildings in Fanada and U.S.A. from 1968 to 1975 are presented in

' Figure 3.4. All of the four operatmg expense groups have expemenced
positive growth rates over the seven years examined although the year]y
escalation of growth rates vary . As shown in Table 3.3, 'insur'ance and
taxes other than income taxes (IAT) had a year to year esca]atmn rate
ranging from a high of 23% to' a low of -18% occuring in the years

1971 1972 and 1973 1974, .respectively.
’ \\j If the time var1at1on of escalat1 on rates .can be predicted with

4 'y “

significant accuracy and if the effort of assessing and modeling them

is warranted, they can be modeled by the following general formula:

f L
V. =V T(1+ESLR, ) ‘(3.
J 1:.1 . 2 (3.14)

\VJ- = valué of the f]uctuatir;g variable (such as IAT) in period
‘ . .

° /J';

. o ’ . 1 s
= initial value of the fluetuating variable in period zero;

-
o
i

ESLR,- = esc‘a‘l ation rate for the ftuctuating variable in period i.
e ‘Due--to-our inability to accurately predict the future as well as
| 0 the qature of real ,es'tate i%ve-stmenf; the sophisticatiom of Equation

3‘:13 is!fnat often warrantedy particularly/\fup income and expensé.‘ items

which are small compared to total income and expenses. For such cases,
- VS ' @

v

. s - L
s
A M i
. . . L
.
e . . . -
» 0 - * i
. . ° (8]
o J \ N
. . L. .
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$/sq.ft. /year

2

.53

. 704

« 60 4

.307

« 201

10 v v - v v v - v .
1968 1969 1970 1971 1972 1973 1974 1975 YEAR °
. .

FIGURE 3.4 TRENDS IN OPERATING EXPENSES OF RESIDENTIAL ELEVATOR .
. < BUILDING IN CANADA AND U.S.A. FROM 1968 TO 1975* ~

'

YEAR .
1968 ‘1969 1970 1971 1972 1973 1974 1975

$/SQ.FT, /YEAR .
- MAO .52 .51 .55 .55 .60 ~.70 .66 ,70
UTL .19 .21 .23 .26 .32, .37 .38 .47
ADM .17 .18 .18 .17 .20 .22 .21 .22
IAT . .45 .45 .45 .47 .58 .66 .54 .58
ESCALATION RATE - .
"MAO -.02 .08 ,00 .09 .17 =-.06 .06 ,
UL .11 .10 .13 .23 .16 .03 .24
-ADM .06 . .00 -.06 .18 .10 =405 .05
" IAT .00 .00 .04 .23 .14 /.18 .07

TABLE 3.3 TRENDS IN OPERATING EXPENSES OF RESIDENTIAL ELEVATOR
BUILDING IN CANADA AND U.S.A. FROM 1968 TO 1975*

L - - - [N,

-

* Data used are bas‘p on IREM's Income/Expense Analysis ([6: 21-231

and ([7:21-23]). For detailed explanation of terms used, see Appenchx of [6].
The size and composition of the data sample varies from year to
year, Wthh may account for the irregular patterns observed.
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" for those variables sensitive to project performance can either be modeled -

‘NPV formulae by many different techniques.

the fo]]owjng mode] is sufficient:

. . "J‘ _ ; ! o ‘
V‘j = Vo(1 + ESLR) . i . (3.15) '

b

where ESLR is invariant with time.

Again, if detailed mede]ing efforts are warranted, escalation rates

~

-~

by Equation 3.14 or a combination'of Eeuations 3.14 and 3.15: N

V; =V (1 +ESLRYIT™ 1 (1 + ESIR,) (3 >m) - (3.16) .
, . 1'=] \: .
]
where ‘m' equals to the number of periods that detailed moaelindiis Just-
. . . . J
ified because of confidence in prediction ability. -Equation 3.16 has the
advantage of minimizing‘thegefforts of assessing the much less certain
values for escalation rates for the later years. MWith normal economic ;

i
development predictions of prgject performance become increasingly less Qiﬁi

_sensitive to errors.in/g;pﬁnating future escalation rates as the year(s) - . -
for whichi-the estimate(s) is -made extends further and further intosthe

future because of the-time va]ue of money prfnc1p1e
p
Cyc11ca1 f1uq¢uat1on the last.category. of pattern of change refers.

to the f1uctuat1on wh1ch occurs at a f1£§ﬁ“or semi-fixed time per1od o

. ¢
cycle. For example, heating fuel~e}penses will be hlgh in winter monthé

and lTow in summer months. Part of the painting and decoration expenses

~ may occur at a long yet semi-fﬁxed time cycle, say five years. Changes

in rental 1ncome (PGI) may only be realized at the start of a riew term
of lease If detailed modeling efforts are warranted, cyclical ftyctua-

tions in income and expense items can be modeled into the general IRR and
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The %hird reality deals with the timing of the components .of
interim cash f1ow. Most of the income and exSensf items of real estate
investment occur on a monthly basis or some-mu1tip1e of months. A dis-
crete cash flow model us{ng time perio’k of 1 month é;% be used directly
to model this }eality. If more detailed modeling is required, comtinuous
cash flow models can be used. However, their application is most bffen

confined to research work, as most developers will not border-with continu-

- ous compounding formulation.

3.5.3 Mode]ihg Reaiities in Termination Phase

‘ Bas1ca11y, there are two methods of disposition of property,
namely, resa1e~and non-taxable exchange. The case of resale and 1ts real-
. ities will be discussed ‘herein. .Non-taxable‘exchangés (or like-kind
exchanges ) deal wifh”ﬁpstponing tax payments and reinvesting in another
u\*pFOperty. The exceptional case of.exchangeslis beyond ﬁhe scope of this
report (see (123, 18], [19] and [26] for exchanges). : )

For the case of resa]e the realities.of the Term1nat1on Phase
are accompanied with a high degree of uncertainty, and are concerned with
\ (1) forecasting of holding period (or year of dispos1t1on),

13

" (2) forecasting of resale price and the related land and building

v
s

escalation rates; ) 7’

' /
/

(3),estimat1ng resale expenses;
(4) est1mat1ng recapture amd, capital gains taxes payab]e, and

(5) gettling of unpaid mortgage balance. 2 e

The holding period can be regarded'as either an endogenous vari- .

able (a ‘function of vaniabies explicitly defined”in the model) or an



" exogenous variable (a function of variables outside of the model). For

~

~

the IRR and NPV mo&e]s, the choice really depends on the decision-criteria
used in determining the length of the holding period. (For further dis-
cussion see f2:140,]56].) As an exogenous variable, holding per%od is

. N ’ <

not determinhdcdirect]y by the performénce Teasure(t) selected for the

“project; other externa] factors such as return rate of overaT1 portfo110

-

guide the decqision. Because of this; further discussions on holding period

as an exogenous variable are exc1uJedfrom the scope of this report.

As an endogenous Variab]e,.hoiding period is determined direetly
by preject performance. ~For example, if the_p]anned holding period is to
be”equal to the 'optimaf holding period', i.e. that hol&%ng period for
which IRR is highest, it can be determ1ned by observ1ng-dme funct1ona1
relationship between holding period and the re]ated dec1sion criteria.
(See [43:327-330] for the re]at1onsh1p between holding period and some,
performance measures)

It should be noted that, in mdst cases only p]anned or most-11ke1y
holding period can be established and the aqtua] date of disposition may .
deviate somewhat from the forecast date. The;acfual sale date depends on
many externa] factors, such as market ‘trend at time of disposition. ﬁ’ln
most cases, predict1on of the actua] date of d1spos1tjon is a1nwst impos-
sible. In generau-a small deviation (say plus or minus a few months )
in ho1d1ng period 1s‘not crucial to overa11 project.performanqe (cpns1dér
the findings ef the case study by Cooper and‘fhyrr [43:327-330]):

The second reality concerns forecasting the resale price and rela-

 ted @kta]ition.rates. OGerall,project’%erformance is extremely sensitive
. A

to 'such forecasts. For example, a case study by Whisler [50:43-44] indi-

catesithat a 10% change in resale price indﬂces an edua] percentage change
" " . .

56
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in IRR. /

‘ ﬁesale price an& related escalation rates are subject to trend fluc-
tuations. Statistics on prices of three groups of real estate studied.
by Miller [14:23] — farms, non-res1dent1a1 and’ s1qg1e—fam11y res1dent1a1 -
indicate that they a]] experienced trend f]qctuat1ons overlthe{study 'period
of 1969-1977. The magnitude of fluctuation, on top.of a growth trend of
market value of the non-res1d$nt1a1 group was enormous while the, fluctua-
tions of the remaining two groups were not significant. Thus, some property‘
types require more detailed modeling than others. ’

’ Similar to the treqtment of ttend fluctuations in the previous sub-
section, the reality can be mode1ed‘either'thr9ugh Equation 3.14, ora3.15,
or 3.16 in the general formulae and its re]atee.Equation 3.6.° It has
been demonstrated that escalation rates of resale price can have sienifi-'
cant effects on overall preject performante. Thus, in general, detailed
modeling is,required. Yet, the ability to accurately model this reality
is highly limited by: \

(1) our inability to make accurate long-term forecasts because L
of the large number of “uncertainties involved;'and Ca

| (ii) the little useful data agai]ap1e for prebaring such fore-

:casts.

¢

Resale expenses, the third reality, have to be reflected in the

IRR and NPV models, otheAuise overall project performance will be over-

;estimated;.for exémp]e, optimum holding deriod will be shortened. Resale

.

expense 1sAmbdq1ed into the general formulae through Equation 3.6 and

is usaally estimated as some specified fraction of the sale price.

\

-

o

o et MRS e o Al BE e Y aees ki B



payable at time of disposition.

Ve

The fourth reality deals with the recapture and capital gains taxes

Based on present. tax provisions, the

taxes payable can be estimated by Eqﬁations'4 6, 4 7 and 4.8, and modeled

/

.through Equation 3. 6 into the general formu]ae These taﬁ payments are

subject to changes in future tax rates and tax provisions.t .

’

The last reality to be discussed here is settliné of the unpaid

_mortgage balance. It can be modeled im~the general frrﬂu]ae through

Equation 3.6 b

from the initial mortgage amount.

LD

i o SIS
I3

*’

ubtract1ng the cumu]ative sum of the pr1ncipa1 payments
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4.1 INVESTOR MOTIVATIONS

CHAPTER "FOUR
REFLECTING INVESTOR MOTIVAIIONS BY
PERFORMANCE MEASURES FROM THE IRR AND NPV MODELS
) : ¢
For a feas?%j]ity siudy anq its related economic analysis tb be
méaningfu] to the investor, performance_measuées“obtained from the

model used in the‘an31ysisﬂmust reflect the investor's motivations

which form the bqgjs for his investment objectives,

The ability of IRR and NPV models to reflect investor motivati&ns
are examined in this chaﬁter. The first section of this chapter 1s

’ddressed to exp]or1ng and answering the quest1on- “What are investor

_motivations?" The second section will dekcribe some of the more com-

monly used performance measures. In the last section, these measures

are séi against investor motivations in order to determine which meas-
ures‘ref1ect the various motivations. Fingl]y, the ability of the

performahﬁe measures eﬁbodied in the IRR and\NPV méde]s to ref]ect\

investor motivations is examined.

+, » Investor motivations are highly-varied and are a function of the

investor's psychological make-up, age, financ1a1 position attitude
toward risk, etc. Investor mot1v¢tions are mu1t1-attr1buted "they are:

not always explicit]y known or stated and are often contradfctoryi

tr
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Nine of the most common real estate investor motivations documented in
3 7 - "’

the 1iterature are described herein, An attempt is also made-to demo-

nstrate the significance of each mot?vation for real estate investment
. by means of available statistical data, where possible.
¢

>

;1) .HEDGE AGAINST INFLATION
]

High fﬁf1atf0n rates have been ghd continue to be a fact of life

in this decade. The U.S. Department of Commerce's consumer prfceindexrose'

from 1.00 to 172.6 between 1967 .to ]576, equivalent to a 6.2% compound-
ed yearly inflation rate [9:348]. ’ |

wendt,nin his ﬁrticle "{nf1§tioh‘and the Real Estate Investor"
[30], points ouf'that the effects of inflation on real estate invest-
ments are very complex. The attributes of real estate investmeht.as
an inf1at}bn hedge are\quite different for various types 6f°investors

.and properties as well as for the lease and mortgage terms and finan-

cial and'eponomjc positions of a project. Taking an income property

”acquisit1on project (which‘is the subject of study of this report) as

an example, the economlc impacts of inflation can be ana]yzed from the
viewpoint of cash f1ow which cons1sts of interim flows and net resa1e
cash reversion.* Interim cash flow in the J th year (ICFj) can be ex-
pressed in simplified terms** for illustrative purposes as:

ICFy = f (EGI;***, OPE;, TAXRy, CCARy) (4.1)

* For a detailed description of interim cash flows and net resale
cash reversion, see Section 3.2.

- %% It is assumed that financial positibn,omortgage terms;=and mort-
gage-interest rate remain unchanged during the holding period.

s It is convenient to assume that vacancy and deliquency rates are
constant over the long run, such that EGI can be expressed as a
fraction of potential gross income.’

R ,

¢

v
o,

S
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where J . ' . .

EGIj = effective gross income in jth year,

OPEj = operating expense in jth xéar,

TAXRj = income tax rate in jth year, and

CCARj = capital cost allowhnce rate in/jth year.

Net operating income in j th year, NOI. it is equal to EGI - OPEJ

) If there is.no inflation, usua11y NOI (of bu11d1ngs) will decrease over

_the long run because of aging, such that rent will decrease (assuming

e

ceteris paribus for conditions,éuch as surrounding environments, and

technology impacts on OPE). However, in an extended inflation period,
NOI 1n'ggnera1 might increase rather than decrease. For éxamp1e, based\
on the Institute of Real Estate Manageﬁeqt's (IRE@) income and expense
data on residential "elevator" buildings in‘the U.S.A. and Canada ([6]
and [7]); NOI increased from $1.38 per rentab]é‘s;. ft. to $1.58 from
1968 to 1975, i.e. an equivalent 1.9% yearly cpmpound rate of increase.
At thé same time, EGI increased fLoﬁ $2.74 per rentable sq. ft. to $3.58,
i.e. an eéuivg}ent 3.9% yearly compound increase rate; and OPE increased
f;pm $1.36 per rentable sq. ?%. to $2.01, i.e. an equivalent 5.7% yearly
compound rate of increase. Thus, the data supports the previous argum-
ent that NOI in general might 1ncrgase rather’ than decrease during long
inflation periods, even though the percentage increase in OPE is great-
er than that in EGI (see also [30:344]). | ,
The effect of inflation on net resale cash reversion, NRCR, is

very comp11cated Inflation has tremendoOQ‘and complex impacts on re-

sale price*. The net effect of inflation historically has caused the

' resale price of good quality and well 1ocateq properties to rise as

pointed out by both Wendt [30:353-355] and White [31:46]. A study by

Wendt [30:343] further supports the above argument by statistics which
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‘ risk free rate, risk, non-liquidity anda financial 4anagement fee (see

“is a lack of émpirica] historical data on real esfage investment yields.

62

fndicate that the average price of existing homes financed throug'
savings and loan institutions rose from $23,100 to %$43,300 between
1967 té 1976 which is equivalent to a 7.2% yearly compound growth rate.’
So far, thé effects of inflation are expressed in current/dollar
ferms onli, but investors are also interested in measurementé in real
dol]af terms. Thus, benefits and receipts from all periods (Bj) have
to bg discounted by both an inflation rate (INF) and‘a re;l rate of .
return (RRR). This discounting operation can be'présente as follows
[29:259-262]: ° - o . )
B Y 8
(1+INF)T (14RRR)T  (1+INF+RRReINFXRRR)Y  (1+k)d

clear that the component of an .investor's discount rate should have

-

. ‘iﬁf"ﬁ

consideration on both INF and RRR. RRR inclddes consideration of a N

¢ .

also [1:350-352]). ‘ / s

L. ! .
- Miller [15:24] and Sirmans and Webb [21:40] point out that there

1

. So, what has been the real rate of return of real estate investment

for the past inflationary decade is very difficult to determine. Morie- )
the]ess; it has been demonstrated that real estate is historically a '°T%
good inflation hedge, as inflation pushes up NOI and NRCR higher than

otherwise.

J

* Inflation pushes up development and construction costs which in 7!

turn pushes up the resale price (of which replacement can be a
function) higher than otherwise. However, historically, during /
inflationary periods, interest rates rise and cause investor's . '
target rate of return to increase which lowers the discounted
investment value, But the simultaneous rise of costs, interest v
rates, and target rate of return have dramatic effects on 1ower-J

ing the supply of new buildings because fewer projects are feasible.




retirement, his tax bracket may drop substantially, and consequently) he

— AN

(2) QUALITY OF CASH FLOW ' ' ' <

.Investors are motivated by not only the absolute productivity of
money but also by the quality of their receipts: cash flows. In general,
the quality of cash flow can be descr{bed in one or more of the following
terms: certainty, negativity, uniformity, type, and timing of cash flows.
Certainty deals with the probability of obtaiﬁgng the projected cash
flows. Negativity deals with both the .magnitude and the frequency of
occurrence of negative cash flows. Uniformity refers to the'séabi1ity or*

smoothness of the interip cash flow pattern. Type of cash flows deals with

63

the components of real estate return.which can be partitioned into (i) tax

v

shelter for she]tering"the investor's taxable income from other sources,
’ T v - ?

(ii) after-tax spendable interim cash flow from operations (i.e. ICF minus

the aforesaid tax shelter),.and (iii) net resale cash reversion from capi-

paﬁ appreciation (sge also [27:74-75] and later discussion on capital

appreciation potential). Timing deals with when the cash flows are received.

As a short illustrative example, consider an investor who is in a

high tax Bracket and who is planning to retire in a few years. Upon

may be very motiyated to invest in a rga1 estate project which provides

Jimmediate tax shelter, and deferred earnings. Thus, the investor's motiva-

tions may encompass both type and timinb of cash flows.’

"~ (3) EFFECTIVE LEVERAGE POTENTIAL

Leverage (LEV) can be def1ned as tota] cost d1v1ded by 1n1t1a1
cash equity. The outcome of 1everage f1nanc1ng can be described fn statis-

tica[ terms as follows: the expected return rate of equity invo]ved can
be increased substantially by positive leveraging, while the standard

¢




deviation of expected return rate (i.e. upside and downside potentials)
is highly magnified by leverage financing as well.

The potential of a project to have positive or negative leverage
effect can be deterhined by the "1everage breakeven concept" which is
developed in Appendix B. According to the concept, if after-tax before-
finance IRﬁ, IRRBF; is larger than after-tax cost of debt rate, CDR, then
positive leverage will occur. If income tax rate, TAXR, is constent‘for
the holding period, CDR can be obtained by (see Equation B86).

COR = i(1-TAXR) . (4.3)

where i 1is the mortgage interest rate.
Investors are motivated by the effectiveness of leverage on after-
tax internal rate of return on equity, IRRAF‘ It can be approximated by

the f0110w1ng equat1on (see a]so Equat1on BlO)

IQRAF L LEV (ISRBF - CDR) + CDR : . (4.4)

Based on a study by Sirmans and Webb [21:42], average mortgage loan
to value ratio as reported by fifteen 1ife insurance companies renged from
73% to 75% between 1968 to 1976. These ratios are equivalent to a leverage

factor of about 4. Another study by Miller [15:25] indicated that average

© non- res1dent1a1 mortgage 1nterest rate for December 1977 was 9. 45%~ Using .

th1s 1nterest rate, the correspond1ng CDR will- be 4.73% (from Equation 4.3)

for investors whose TAXR is 50%. For tho§e projects which have a pefore-
‘finance IRR of 7%, a leverage factor of 4 will raise the IRR about 100%
to 13.83% (from'Equationa4.4)., The impadt“gf_Jeverage can éven be higher
for projects with a higher IRRB " For an IRRBF of 9%, a 1everage factor
-,of 4 will raise the IRR 140% to 21 83%.

: Leverage, however, is a two edged sword. For examp]e, when 1everage"

fbecomes higher, magnitudes of interim cash f]ow become smaller thus

"
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* increasing the potential for negative interim cash flows. When negative

flows occur, the developer-investor will have totetther (1) make yp the
balance from other sources, or ({i) obtain further mortgage, or (iii) sell

the property to satisfy the debt. In the last case, if net rgsaie price .
at that time it low, the investor may lose part or all of his equity

.

investment ?

\ ﬁ'
(4) INCOME TAX SHELTER

. A 1971 survey of apartment investors, by the U.S. Department of |
\Hbusing.and Urban Development, shows that tax sh&tter is the second_most

‘important motivation for individuals and ‘is third for real estate groups

L3

and investment trusts [5].. Income tax shelter, of course, depends on

v . - ’

‘income tax acts, which are complicated and are subject tJ’chaqge; thus,
it is a source of risk as well. Some ofathe prtme favourable income tax
regulations for income property investment are:’
(i) full mortéage interest bayménts are a]]owed to offset incomes,
thus leverage f1nanc1ng becomes more attractive since 1arge
amounts of tax shelter can be generated;, .

(11) the cap1ta1 COSt al]owa;ce is based-on an accelerated depre-
ciation method and the total cap1ta1 cost (excluding 1and)
provides the base for the calculation, regardless dftﬁgg
ﬁtverage factor; ' \

. (i1d) tapital cost allowances can be carried forward, if not fully
utilized, to shelter income in later years; and

(iv) capital gains tax'agﬂ'ﬂgs only to half of capital gains.- , .

Tax shelter.can be viewed from éhe viewpo‘htﬁoqu portfolid or




ity concerned tax shelter" respectively. The tax shelter can be carried
over for five years to offset incomes of 1ike-kind. To describe them,

the following simplied tax equations are used:

T o =’ . - +« - « - . R- ’ L .
AXJ (EGIJ OPEJ JDEPJ INTJ) x TAX j ~ (4.5)
RCTn = (NSPn - !:Wn) X 'I'A)(Rn (for NSPns B\{o) (4.6)
CGTﬁ = (NSPn - Bvo) X 50% x TAXRn (for NSPrfasvo) (4.7)
RCTn = (Bvo - BVn) X TAXRn (for NSPn>BV°) (4.8)
. , ‘
.. where —
TAXj = income tax p?ygp1e in year j,
EGIj = effective gross income in year j, °©
. . ’
OPEj = operating expense in year j,
- ,“. —
DEP1‘= depreciation allowance in year j,
INTj = mortgage interest payment in year j, \
[ o
TAXRj = jincome tax rate in year j,
l ' . ~ ° .
n = holding period in number of years,
. )

RCT, = recapture tax in yeér n,

NSPn = net resale price in year n, equals. to resale .price minus

! selling expense, -

| BV = book value in year n,
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BVo™ = book value in year zero,

v
~
~

CGTp, = capital gains tax in year n.

]

Fa "8

(8

v

“"Tax losses tax shelter", which is shown in FigureQZ3T, refers .
to the negative taxable income froﬁ a project‘oﬁgy. The tax shelter
considers the difference between income and operating expense explicitly.
The negative taxable income occurs when EGIj minos OPEj is smah]er than
DEPj plus INT (Equation 4.5), and/or wheo NSP, is smaller than BV,

.(Equafion 4.6) at the end of'yhe ho]ding period.

"Productivity concerned tax shejterf, which is shown in Eibdre
4.1, refers to tax exemption and tax deferment before deduction of the
difference between income and operating expense. Tax exemptions are
mortgage interest paymenté (INT.) in operation years (Equation 4.5), and
the reduced tax rate on capital gain (NSPp - BVp) gt time- of resale (Equa-
tion 4.7). Tax deferments consis™of the depreciat1:2/941owances (DEPJ)
(Equation 4.5). .Depend1ng on the net resa]e price (NSPn) part or all of
the depreciation claimed may have to be paid back in the form of a recap-

ture tax (RCTn) at the time of resale (Equations 4.6 and 4.8).

* Tax shelter‘can be significant for two Jreasons. First,-gecduse
mortgage interest payments can be very high for earlier years if a blended
payment mortgage, where sum of principle and, interest 1s’constaht, is.
used. Secondly, the depreciation'allowance will be very high for the \
earlier years as welﬁ because the acce1erated deprec1ation method can
be used on the whole capita] cost, not. just on the cash equity 1nvestment

A recent study by Lorimer [13:267] showed the 51gn1f1canCe of tax

!

She]ter on real estate development: the effective tax rate was only 10%
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in 197Y for twenty of Canada's major public real estate corporations,

(excluding Genstar and Cadillac Fainyi?w), while the corpdrate tax rate

was 46% in the same year.

{

o

(5) CAPITAL APPRECIATION POTENTIAL

i} ' n‘ ’ w - - -
.. Investors are motivated not only by interim cash flaws but also by

capitaf appreciation. O0f interest to the investor is the tpitja]requity
investment he must- make. This is %hen followed by the aﬁ%reciation that
this equity may undergo because of an increase in value of the propsrty.

This %hcrease accrues wholly to the edh%&ylinvestor. Thus, the percentage
\}Wcapitai.apﬁreciation\can be defined as net resale cash reversion, NRCR, .
| diyided Q} initial equity, E . NRCR ::: Be)expﬁeséed by:q ) v

"‘ ~ | NRCR, = SP, - SE, - CGT, - Rg{- UM Sy (8.9)
'Capitai appreciation on eqqity can be substantial mainly because '
(i)‘a‘high1y 1everaged'1nvestmenf resultslin-the éabita1 appreéiation:on
" the ebta%lﬁrgject accruing to the equity investment, and (ii) the capital
gains tax isvon1y applied to half of the capita] gain For medium to ’long
holding periods the contrib1f1on of capital apprec1at1on to NPV, particular]y
for high discount rates, can be quite small even for high appreciat1on
rates. Nonetheless, the sens1t1v1ty of IRR to apprec1at1on rates can vary
- from very high to insensitive, dgpending on the holding period, the ap!re-
ciation rate and the discount rate. Meaningfu] statist1ca@ data on appne-
ciation rates and their effect on IRR ar€ hard to find ghd limited. To
”demonstrate the tmpqgt of tapita] appreciation on economic performance,
lypical ;ssumptfons'coup1ed w{th var1ous/statistica1 data will be used

here in conjuhction with Equatians 4.6, 4.7, 4.8.;and 4.9,



Q » -
(i) A study by Weridt [30:349] indicated that the average purchase price

of existing homes financed _through savings and loan institutions

rose from $23,100 to $43,300 between 1967 to 1976. Sa, by setting

. total acquisition cost,. TC, equa1 to -$23, 100 the resale price at the”

i egd.of the 9 ye9m holding period will be $43,300 4 and only if the
o average property bought in 1967 is still fully compétitive with the
average property sold in 1976. \
To relax‘fhis assumptjon'regarding complete competitiveness, ar
adjustmént of the resale price is necessary. This can be done using
the grdss income multiplier approacﬁ (i.e. assuming tHat resale price

is directly proportiona]lto gross possible inceme, GPI) Based on

IREM's Income/Expénse Analysis [7:15-16]-GPI (per room per annum) of ~
"garden“ buildings built between 1968-1975 was $619 in 1975 and that )

built between 1961-1967" was $581; a difference of 6%. The rationale
for choosing this age group is: A) the average age of 1968-1975 and
}961-1967 built bu11d1dgs are\l972 and 1964 respective1y; b) the
difference between the average ages is 8 years which is simi\?r to

¢

> the 9 year holding period cited above; and c) "garden" buildings

~built between ]968 1975 and 1961-1967 can be regarded as representa- '
tive of the average existing homes sold 1n 1976 and 1967 respectively.

' cated that the L ﬁifference was 9% in 1974, 10% in 1973, and 13%

) in 3972 Consequent]y, an adjustment factor of 10% is used herein
to.adjust the $43, 300 _average purchase price éo obtain a more reason-
abje resale price, SPn. Thus, SPn is assessed to be $39,000 (?Oi‘ef
$43,300) whﬂelT,C‘is equal to $23,100. '

\]

Further study on-the GPI differefice between the two age groups indi- '
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Based‘qn a study by Sirmans.and Webb [21:42], the averagé‘Toan ,‘
to value ratio as reported by fifteen 1ife 1ﬁ§urapce companies
was 71% for the year 1967. Thus, thé mortgage'is gssumed to

be 71% of the TC; 1.e. $16,400. Then'€, is $6,700.

fnh average annUai morégage constant as reported by éhe afére-
mentiqned life 1nsurance companies was 9.2% for the year 1967
[g1u47]. By assuming a 25 year amortization period the mort—
gage interest rate is computed to be 7.8%,o(non-resident1a]

mortgage interest rate as reported by the U.S. Statistical

Abitracf‘was 8.62% for the year 1969'[15*2§]) Thus, UM at

the epd of the 9 year holding period w111 be 83% of the- $16, 400
mortgage; i.e., $13, 600 -

SE, is assumed to be 5% of SP.; so SE will be $2,000, while

net resale price, NSP , wjll be $37,000.

Assuming 90% of TC is subjected to double declining deprec1at1on
for, tax purposes, the book value at time of sale, Bv , will be }

$15,400. .
A e '

By using a corporation tax rate of 50%, CGTn from Equation 4.7

wi]T be $3,500 and RCT. from Equatjon 4.8 will be $3,800.

V

The u.sS. Dépa‘;ment of Commerce’s Consumer Price Index‘ro;e from

100 to 172.6 frdh.1967 to' 1976 equivalent to a 6.2% com-

~

pounded yearly inflation. rate [30:348]. -

i . o

By putting the approprtate v?lues from above into Equation 4.9,

NRCR
n

= $39,000 - $2,000 - $3,500 - $3,800'- $13,600 = $16,100."

- - JL . K ' \i .
B e ’
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~ capital appreciation w111 raise the IRR from 6% to 15.6%; an 1ncrease of

So a corporate investor who had invested $6,700 in an average exist-
!

ing home in 1967 would receive a NRCR of $16,100 in 1976 1f the property

"could still meet the basic criteria of modernity, location and quality.

This 1s a 140% capital appTeéiation on equity over the 9 years, or an equiv-

+alence of 10.2% compounded.yearly appreciation rate. ‘By deddcting the

appropriate’ 6.2% yearly inflation rate for the same period, a real dollar

year]y appreciation rate of 3.8% can be obta1ned; It is clear thatvthe

hmagnifude of capital appreciation on equity can be lfrge.

It should be noted that real estate prfée 1qcrease for the period
was 70% ($39,000/$23,100 - 1). And after deduction of'taxes and selling
expense, capital appreciation on total cost is only 30% for the same period
(which can be obtained by setting UMn of Equation 4.9 equal to zero). Thus,
the capital appreciation on equity in this example (whiéh s 140%) is
approximately four times larger thaqltha on total cost fzr a leverage of

four. "

To demonstrate ﬁhe impact of capital appreciation on IRR, a uniform

interim cash flow to initial %qyity.rate (ICF'Rate) of 15% is assumed. Of

course if there is no capital apﬁfeqﬁation,‘the project's IRR will be 15%.
By considering the aforementioned 140%.capita1 appreciation, the IRR will
be 21.4%; a risg Bf/43%1 The effect w{ﬁ],even be higher for projects

having a lower uniform ICF Raté: For the case of a 6% rate, the 140%

160%. Thus, it can be seen that capital appreciation can have a ¢ery sig-
n1f1cant 1mpact on IRR for reaI estate’ 1nvestments having reasonable ICF

Rites 4n” the ranqe of 6 to 15 percent.
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(6) HIGH RATE OF RETURN e

For two identical projects with identical risk but different return
rates, investors wili be motivated to invest {n the project that has thé.
higher rate of return. Since the actual receipts aﬁ& benefits to the
equity-investor are on an-after-pax, after-financg’basis, thé rate of

return to the equity-investor should be computed on an after-tax, after-

. . finance basis. . ‘ S

Again, as’méntionea earlier (sde [15;24], [21:40]), statisticzé,data
on after—t;x after-finance IRR are hard to find and limited. Values from
the example case used Jn the previous discussion on éhe significance of
capital appreciation potential will be used to demonstrate fhe magnitude ‘ {

of rate of return of real estate investment. It should be noted thatwghe

. example case is based on adjusted actual sales data, and soﬁe typical

tax and mortgage assumptions. If a conservative 6% uniform ICF Rate is
used, the IRR will be 15.6%. for the period of 1967 to 1976, which {; sub-
stantially higher than the average yield rate of AAA long term utility
bonds and Moody's public utilities 40 bonds for the period 1969-1976.
Tﬁe anpual average yield of the two groups of bonds fluctuated from 7.37%
to 9.88% during tﬁis period [15:29].

If we aécept the concept that realty investors will not invest
in a project unless its return rate is higher than thelprevailing~mértgage

interest rate (since risk for ‘the mortgage lender is less than forl

the equity-investor) then, real estate return rates have to be higher than

) that of bonds for the ;same time perHod. Reference [15:29] indicates that

. the non-residential mortgage inferest rate was indeed -higher than that

for the two groups of bpnds during-the period 1969-1976.
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(7) PORTFOLIO DIVERSIFICATION

—

" A sound investment strategy should always consider the diversifica-

. tion of investments. Some of theprimenntivationsfor diVersifying into income-

property investment are to spread business risk, to obtain tax shE]tér, to

26ffset incomes from dther sources, and to achieve-a return rate and/or

7 L]

growth rate which cannot be accomplished within an investor's (or a company's)

original given field of endeavour. As an example of diversification, con-

s1der the case of a portfolio comprised of fixed 1nc6me—§ecur1i1es fuch as

corporate bonds and real estate. When interest rates rise, the bonds  °

|

"decrease in value in order to yield the going rate. The real estate may

,

(8) LIQUIDITY

maintain its value, however, because of the 1ower'1nterestAmortgage that

" a potential buyer could take over. Thus, the diversification lessens the
. : o

impact of the fluctuations in interest rates. . .

After conducting a portfolio dnalysis on fifty realty properties

and some common stocks, Friedmar commented that" < @

. real estate portfolios can have more return and Tess
risk than do common stock portfolios. When the two assets are
combined, the real estate assets dominate the resultant port-

folios. On an after-tax basis these results are more apparent. ‘ ®

. [8:873]
I ;/ 4 . )

-
v

Liquidity is traditiona]iy thought to be a discouragement rather ‘e
than a motivgtion for real estate investment. This cou1d’bé»§ myth.
Whe;her real estate is more liquid,thanlothers depends on thévkiﬁd of
investment real estate {s to be compaéed with 2?d,on how 1iquidity 1sc
defined. For example, an investment in a company whose stock is }ot
traded on the sfock exchangeicou1d be as 1111qu1d as an investment’

in the office building which houses the company. )

Liquidity can be defined as the ah111ty to obtain cash when needed. °
But how shou]d cash be defined? Should 1t be initial equity in current

3
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) ~

. R
v ARSI Vi YT g ot 3

RO SR

. etem



Lt F &

oL

75

d’%o]Tars, or initial equity jn réa1 dollars, or outstanding balance of

-

eduity involved, or market value?

«If initial equity is used as a liquidity criterion, real estate
may th-perform stocks and bondscespec1§11y in real dollar terms when the
holding period is Tong enough such that taxes and selling expense From
resale can bée absorbed by the resale price increase and mortgage principal
payments (cons1der Equat1on 4 9). Stanley F. Miller Jr's study on real ’
eétate price index and Dow Jones Industrial (D.J.I.) avefage from 1969

to the first qdarter of 1977 [15:22].showed that b”J.I. average fluctuated

and achieved a small percentage growth of 5% 1ﬁ terms of current dollars '

from 1968-1977. (U.J.1. average rose to 1040 and T00 in 1972 and 1976,
but had dropped to 600 .in 5974). It is clear that the long term 5%
1ncrejfe of D.J.1. average was far\behind the 72% increase in the consumer
price‘index which rose from 109 to 187 during the same time period. Thus,
to obtain initial'equity by selling stocks and bonds in TnfTatidhary times
is very difficult. Even in current do]lars terms, the resale price of
stocks and bonds may fa]] well below the purchase price in a depressed
market such as that occurred in 1974. On the other hand, the average
pr1€e of a single family residence and the market value of non-residential
property achieved increases of 115% and 100% respectively for the same
period, which e substantia]]y higher than the 72% increase of the -
consumer pfice index. As was demonstrated earlier in the discussion of
capiia] ngreciation'potential, capital appreciation on equity for leveraged
proper iesvéan be much higher than increases in the pgrchase price. Such
high equity appreciation provides a 1arge.margin that allows resale price
cutting for 1ncréasin§ the ability to obtain initial equity when needed’

So, liquidity of real estate can out-perform

-
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Stanley F. Miller Jr. commented on the positive aspect of real
‘estate liquidity as follows: '

. It is believed .that entry into the real estate market of

an increasing number of financial institutions and pension funds ,
(the latter tend to purchase properties for all cash) will
generally increase the liquidity of real estate investment ....
These observations concerning rgeal estate liquidity are more
pertineft to a discussion of income producing property as
oppos%p to land. [15:21] ’ :

On the negative side, it is believed that, in general, real estate

liquidity decreases when-the uniqueness and size of a project increases

since less buyers will be available. However, if revenues are we11\guar-
anteed (e.qg., ;enants are AAA.in grade), the effect of uniqueness on
liquidity may be lessened. Nonéthe]ess, liquidity can be both a*motiva-
tion and discouragement for real estate jnvestment.

- S0 far,‘real estate liquidity has been compared herein with stocks
and bonds (as réf]ected by average Dow Jones Industrial Index) in terms
of initial equity only. But should we compare it in terms. of market Q;‘

value? Or should we compare with a specifié group of shares (e.gr BAA
' Lo ’
utility shares) which have similar dividend, or return and risk profile
. Vi
as that of real estate? Further study and research on how to compare

o~

and how to measure real estate liquidity isfrequired.

q

(9) PRIDE OF OWNERSHIP

'Ptfﬁe of ownership can consti;ute a mq}ivation toegnvest in-real
r estate. But constituents of pridg of ownership are hard to def%ne and‘
vary from one investor to anofher. Quality, or height, 9} size of bui]d-‘
ing may’ constitute some sensevof pride to one invg§tor but not to angther.
Not included in the definition of pride of ownership as used herein is’
the satisfaction derived by the iévestor because of the profitabi}ity'of
the project. This is already considered'by qtﬁervmotivations;' Literature

on pride of ownership is scarce. Thus, no attempt is made

!

. ey

-
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herein to invesfigate this topic in detail. )
The effects of pride of ownership on thé cost and designs of build<
ings can Qe significantt A study done 1n 1972 by Steyert [25:150-154] s

L K]

- 1nd1cated that the total per square foot cost of a building increases with

building height after the econom1ca1 building height of the progect is
paSSed For example, the economica1 -building height was about 12 stories
for a four-hundred unit apartment project. This study showed that the
total per square foot cost increased from $76 to $84 in 1972 dollars when
the building height increased from 12 stories to 36 stories. Thus, if an
investor is motivated by pride of ownership of the tallest building 1nj

town, he may have to pay a premium for it.

]

4.2 PERFORMANCE MEASURES:

Many performance measures are developed and used to medsure the
desirabdlity of real estate investments. Although many of them are defi-
cient in one or morefways, they are st111'used‘ha1n1y because they can

PO b
be readily and easily computed. Fourteen of the more commonly used per-

- formance measures are de{sribed herein. Most of the measures are presented

in thecfol1owing three step format: first, a Titeral definition is given;
tnen, the measure is expﬁZssed in equation, form; and finally, it is inter-
preted in 4trms of the information it provi{es for the economic analysis
of the. roject for the equity-1nvestor

The 11tera1 def1n1t1on and -equation format are presented to avoid ~

ambiguity. Fgr example, most of the performance measures can be defined

quite differently depending on whether they are before-tax or after-tax,

. \
before-finance or after-finance, and_non-discounted or <q;;3hnted. Unless’

otherwise specified, after-tax after-finance measures w%1l be used througn-

oyt the.rest of this chapter in line with tpe vﬁewpo1nt.of ehujty-inVestor' .-

-
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~ adopted.

To describe the performance measures with equations, two terms

.
will be used from time to time.” They are (after-tax after-finance) net:
resale cash reversion, NRCR, and interim cash flow from operation, ICF.

The previously' defined Equation 4.9 can be used to obtain NRCR:

o

0 o~ ©
| p“NRCRn = SPn - SEn - CGT“ - RCTn - UMn | (4.‘9)

smhere ~LGT and RCT can be gbtained from qugtions 4,6, 4.7, and 4.8.
' 17 . '

ICF in year j can be obtained from:

- - - i - .. ' /
ICF, = E6 - OPE, TAkj oS, I (4.10)

wheré'DS is debt service (mortgage interest plus mortgage principél pay-

<

ment), and ‘income tax (TAX) can be obtained froﬁ-the previously-defined

Equation 4.5: ‘ i ‘ ' v

s TAXj = (EGI’j - OPEj - DEPj - INTj) X TAXRj R . (4.5). |

1) AVERAGE ANNUAL RATE OF RETURN

It is defined as the ratio of aQerage annual ﬁbn-d1scounted'ca$h

. .flow to initial equity investment, Eo’ over a specified ho1ding.pe}1od' n.

** In equation form:

n : o
average annual rate of return = 2: ICFy / (Ey x n) (4.11F, o

= )

It can be usgd'to_measure equity productivity, but the measure ?>

obtained gives no consideration to the time value of money. - \ n .
: _ , , . ‘ . ¥




(2) PAYBACK PERIOD

Payback period, PP, is the;ﬁime required for cumulative non-discounted
cash flow to equal the initial equity 1nvestqgg£. To solve for PP, the

following equation can be used:

pp !
0=-E_ + z: ICF, (0osPP< n) ' .(4.12)

NRCR can be added to the right hand side of the equation if PP is equa1
to the holding period n. PP can be used to ref1ect how long the tnitial
equity investment in terms of currenf doltars wi11 be eprséﬁ to risk;
i.e. how long it will take to recaptur% E 1n terms of current dollars.

. Note that this def1n1t1on of PP does not take into account the time va1ue of

' money.
’ .0
(3) 'RATE-OF RETURN ON TOTAL COST

uIt‘can.be defined as. after-tax before-finance 1hterna1'rate of

Ve

N

- return. To so]ve for rate of return on total cost, IRRBF, Equation B3

derived in Appendix B can be used: N o
. BFICF, ‘ aFcé" B
veas Y ,Lf i T ey

The notation in.Equation 4.13 {s defined in Appendix B. ,
(4) OVERALL RATE o : .o
Overall rate can be defined as total cost dividend rate which is

equal to net {ncome, before recapture (typical year s EGI minus typ1ca1

year s OPE) divided by total cost. (See also overalI rate 1n [15 40]). . | )

I K : ' -

’ . ‘ \ B
. PN .
N ‘
’ 1 — . . R
e - i / ' R
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In equation form:
e

overall.rate = E%Lﬁglﬁﬂi ) (4.19%)

It caR be used to measure the productivity of the total investment in a pro-
ject based on a typical year's net income, before-tax and before debt
service. It giveslno consideration to time value of méney, cash reversion -J

4

from resale, etc. . | . /

(5) " EQUITY DIVIDEND ‘RATE (BEFORE TAX)
Stehm defined equity dividend rate as the ratio of befor téxa

typical year's yearly cash flow to the amount of equity 1nne§ted [23:23].

IR equation form:

[ 3

EGI -;;E =08 .. a8y

0 . 3

equity dividend rate =

* where EGI, OPE, and DS for a typical year.Equity-dividend rate is antended

FY

4 ) NN ) .
to be used to measure return on equity, but i:igives no consideration to N
recapture of initial equity, time value of mo

Y, future changes in income

expenses,etc. . ¢ ' s o . -
o . ‘ ‘ ) , B «
(6) TAX_SHELTER : C o S
" As described previousiy, there ang'two'kinds nf tax she]ten;neasuréﬁz
tax losses nax shelter and proquctfvity concernbd.tax shelter. Théée mea- -
sures nﬁre described in Section 4.1 (EQuatinns.4.5 - 4.8). (Pn this §ect1on, A

the” purpose of these measures 1s given. o
o L

Tax losses tax shelter 1s usefully presented in vector form so that & .
the magnitude of tax shelter for each operat1ng year is known Thi's mode4 . ?m
'of presentatfon 1s important for financiaI analysis in order to p1n-p01nt f

both the timing and magnitude of the tax’ shelter that the 1nvestor can obtain 0

© .
\ L . ®e y

©
i
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from'the\broject,Ec offset his taxable income fhom other sources. (See !
also [27: 75] ’ . % ‘ '

©

Productivity concerned tax shelter can be used to identify the ~
[d
effects of tax shelter (from favourable tax regulations) on project produc-

tivity. ' _ v : "
,/_ \_ .

~~ Interim cash flow is cash flow derived from operation of .the prgject:

(7) INTERIM CASH FLOW RATES ’ -

NP

0f interest are interim cash flow ratios which eqﬁai'nbn-discounted interim

cash fiows divided by initial equity investment, E They should be
" presented by a vector, such that the rate for every year under considera-

2

tion 1s shown. 1In equation form: . ) ) oo : .

<@

¢ ICF Rate for year j = ICFj/Eo (4:15,) N ' |
) . .ot K '}

where ICFJ can be obtained from the previousiy defined Equation 3. 10..
J
Interim cash fiow.r"fés can be used to refiect quaiity of cash flows - in €E§§
- [ o

’ " terms of timing and reiative magnitude of ggsh fiow to equity

Y

;7
3

(8) “NET RESALE_ CASH REVERSION =~ , ~ .
It is non-discounted netﬁcash reversion due to. resaie “of the property
at the end of the hoiding period. From Equation 3‘@ net resaie cash

reversion, NRCR is wri;ten as:g'

. l l ‘ " . ) i - -‘. ) - * ‘ . ..
_ k NBCRn_ SPn TSEn‘ C,GTn - RCTn UMﬁ | oL (8.9) J -~

' 'it can be_ysed ip‘mec§yre'capitqi apﬁréciation on equity (seé‘Séctiah\ﬁil}.- .

o

. . . )
~ Y o . ' .

9 INTERNAL RATE OF RETURN N QR EQUITY (AFTER-TAX) o

~

Mathematically. it can be defined Jas the ditcéﬁﬁt rate that equates
the expected pnsent value of fubure cash 1 the expacted present va]ue of initial qu'lty

&

Y - : . - a

’ : - . . : b2




N

l

, 82
A 5
- . _
. . " .
1 &
- . LY
' ¢ ’ ) ‘ - y ) !
investment given a specific holding period. To solve for the internal rate
of return on equity, IRR, the fo]]owiné“quatjon can be used:’ ‘
. . w
ICF NR Lo
0 = 3, + Z - N (817
g1 (1 + IRR) " R Y
It can be used to measure productivity of'equity\whenwit 15 involved in
.the project. | _ 8 « - ™~
R f . .
~ ’ . ) . ﬁ%
(10) NET PRESENT VALUE i . {‘

NPV equals the sum of the expected present value of future cash flows
minus that of expected 1n1t1a1 equity 1nvestment $or a specific holding
period. To discount the future dollars to present va]ue, a prespect?/ed
“discount rate DCTR which corresponds,tp the investor's m1n1mum attractive '

rate of return is used. In equation form: -

. ICF, - " NRCR ‘
NPV = -E_+ 2 il 7+ " C (4.18)
C3| (s DCTR) (1 + DCTR)" :

P

\
NPV can be used to compare the pNESent va1ue equ1va1ence between the income _

and outcomes (disbursements) of a project at a prespecified, discount rate.’

(11) DISCOUNTED BENEFITS T0 COST RATIO.- - 4 ’
.
It 1s equal o present vaTue of expected future cash flows divided

,)?& that of 1n1t1a1'§quity investment given a specific holding per1od and .
di

scount rate.’ In syubelic form, d1scountéd\Qe:zjjt to costlrat1o, BCR,

can be expressed as o

b " BCR = 1 +,-'-'-E-‘i o - P (4.19)
- . s . , o" . ’ —
/‘/ . -

"
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It can be used to measure profitab111ty of 1n1t1a1 equity 1nvest

)

‘constraints.

-

on the given discount rate.

(12) LEVERAGE -
‘LeVerage, LEV, can be defined as the total cost to initial equity ~
investment ratio. 'In symbolic form:
A

LEV = e, L : (4.20) -

-

Leverage can be used to reflect the extent of the ownership and property

_rights contpeTled by the*equityinvestment.

(13) INITIAL EQUITY

Initial Eduity, Eo’ can be defined as total cost minus finahcﬁﬁd;

‘which in most cases is obtained by way of one or mdre mortgages, MTG. Thus,

E, = TC - MT@ ) » . (4.21)

5

This initial equity reqﬁireﬁent can then be compared to available equity

/ , ¥, ! .
. - : N
- |

(14) LOAN COVERAGE RATIO

It is computed bfhdividing the expected typical year's: before-tax
annual operating income by annual debt service. In equation form: ’ N
¢ ' N . M ’ I -

Ioan’covergge ratio = Eﬁlbg_gfﬁ{ ) R  (a.22)

Loan coveraée can be used to measure the risk of having negative before-tax
cash flow and more 1mportant]y, the risk of be1ng unable to meet’ the debt
service payment on a before-tax basis. It giwes no c siderations to future

changes in revenues and expenses and income tax.

v
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4.3 SUiTABILI!l'Y OF PERFORMANCE MEASURES FROM THE IRR AND NPV MODELS FOR
REFLECTING INVESTOR MOTIVATIONS,

Suitability of a model to hef1ect motivations depends not only on
?‘the.performance measures made available by the model (model outputs),(
but also on the informatfon inputs reqdired by the mode]f In this sec-
tion, the abilities of the- aforementioned fourteen measures to reflect the
nine mot1vat10ns are examined by c1assify1ng ‘them into three groups accord-
ing to .their ability to express exp11c1t1y “how effectiye1y a prOJect will
fulfill one or more 1nvestor motivations. Then, performance measures from
the IRR and NPV models are 1dent1f1ed and set aga1nst investor motivations -
to determine the suitab111ty of the IRR and NV models for reflecting them.
Montgomery commented an reflecting 1nvestor motivations as fo11ows
Investment ‘analysts face the challenge of mirroring and ’
quantifying these concepts (of investor motivation) in each
investment opportunity. If they do so effectively and consis~

_ tently, they will become not only the world's best investment
analysts, but also its most knowIedgeabIe investors.* :

- An attempt has been made in Table 4. 1 to wed«(match) inVestor motivations with

\ i

performance measures. It 1s the author's v1ew that more work can be done °

N
,on verifying and refining 1t A measure or a set of measures are assessed

as being able to reflect a mot1vation when there is a direct or known way
to reflect the motivation b&'the measure(s)

Motivation reflectability can be c1assif1ed 1nto three classes:
N\

namely ‘portray explicitly', 'some consideration s and no consideration

Taking the motivat1on of capital. appreciation potent1a1 for examp]e, in

*Montgomery, J. Thomas, "Investor Motivation and Investment Risk Analysis",
in F1nanc1ng Income-Producing Real Estate: A Iheor¥ and Casebook by James
A. Britton Jr. and Lewls 0. Kerwood, New, York, New York: McGraw i1, _

1977.
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Table 4. 1 the measures net resale cash revers1on and initial equity invest-

" ment, together, are determined as being able to portray explicitly this

motivation. ‘In some cases, more than one_measure are required to portray

a motivation compIete1y.

Net present value fs determdned as having some consdderationbon the
same motivation in Table 4.1. In this case, NPV is influenced byncapdtal
appreciation but,measures it in combination with other factors. Overall

rate is determined as having no consfideration on the same motivation in

" Table 4.1.- It is clear from Equation 4.14 that capital appreC1at10n “is not

1ncorporated in the ca]cu]at1on of the overal1 rate. ' }

Quality of cash flows is considered unable to portray expl1c1t1y by
before-tax equity dividend rate since it has no cons1derations on income
tax and future escalation of revenues and expenditures.

Portfolio diversification can’portray explicitly by: say, the internal”’
rate of return on equity in the sense that if the risk profile and cash
flows of the original portfolio are known, then they can be 1nput ‘with the
data of the subject property under study into a probab11ist1c IRR model .
to yield the expected internal rate of return and its standard deviation .
for the overall portfolio. Thus,‘the effectiveness of spreading risk

through portfolio diversitiéation, an important‘investor‘motivation, can

" be measured dtrectly.

Liquidity can‘portray explicitly by,nethresale cash reversion and
initial equity if liquidity is defined as the abijity'tolobtain initial

“equity when needed

Pride of ownership cannot be reflected by the fourteen measures
main]y because of its qual1tat1ve or intangible character.
Summarizing Table 4.1: wedding Investor Motivations with Perfor-

mance Measures, the following comments are made:

<

¢

~ e



9. PRIDE OF OWNERSHIP

8. LIQUIDITY
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1. HEDGE AGAINST INFLATION () ;
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3. EFFECTIVE LEVERAGE POTENTIAL N
4. INCOME TAX SHELTER x
1
5. CAPITAL APPRECIATION POTENTIAL
6. HIGH RATE OF RETURN s :
: QO .
7. PORTFOLIO DIVERSIFICATION ),

LEGEND:

Ll

THE MEASURE HAS SOME CONSIDERATION ON THE MOTIVATE[ON.

THE MEASURE(S) CAN PORTRAY EXPLICITLY THE MOTIVATION,

TABLE 4.1 WEDDING INVESTOR MOTIVATIONS WITH PERFORMANCE MEASURES

L
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(i) E1ght of the nine 1nvestor motivations can be ref]ected and

P

‘-portray‘exp11c1t1y°by the fourteen performance measqrés wh1]e N

. the rehavn1ng motlvation, pr1de of ownership, canno ) ma1n1y o i'

Y

e ] * /

due to.its 1ntangib1e character !

- R . VS '
(ii) Only n1he of th% fourteen measures portray explicitly -investor

N

o

motivations; the remaining five measures do not add additional

information on the motivations.

B -

(ii1) The most powerful measures are the internal rate of return on

: equity. net'present value, and discounted BCR. Each of them
¥

'_ can portray exp11c1t1x\four motivat1ons As well, they give
some cons1derat1on of three other 1nvestor mot1vat1ons (The
NRCR measure requ1res other measures to portray the’ qua11ty of

-cash f]ow and effect1ve 1everage potential motivations comp]eteTy)

Su1tab11ity of the 1nterna1 rate of. return model to reflect 1nvestor

_ motivations depends on both the measures made avaiTable by and for the

model. Of the fourteen performance»measures, -six are made’ vai]able by
and for the IRR model

i) tax she]ter,
ii) interim cash flow, rate\ '
ii1) net-resale cash reversion,
iv) IRR on equity,
v) Ieverage, and
vi) nitial equity.

To examine the suitability of the IRR model to réflect investor -~
motivat%ons, the above sii'measures from the IRR model are set againét
the motivations 1n Tab]e Jﬂ!!”'-he measures from the IRR model are con-
nected by 11nes with the motivations which can o;:gray exp11cit1y by the

LS
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B
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2. QUA\gTY OF CASH FLOWS
3. EFFECTIVE LEVERAGE POTENTIAL —
. INCOME ‘TAX SHELTER —
. CAPITAL APPRECIATION POTENTIAL
HIGH RATE oF RETURN :
PORTFOLIO DIVERSIFICATION
LIQUIDITY .
'PRIDE OF OWNERSHIP .
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TABLE 4.2
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. ‘i v
measures. For examp1e, net resale cash reversion and initiaﬁ equity ‘mea-
iy

sures from the IRR model are used to portray explicitly the capita] g

. *

apprec1at1on pptential mot1vat1on.
The six perfbrmanqe/measures from tﬁe IRR4mode1 can portray expli-
~citly eidht of the nine investor motivations, as seen in Table'4 2; tﬁe
remaining pride of ownership motivation cannot be ref]ected by any one of
the fourteen more commonly used measures.
. The remaining three measures wh1ch can portray explicitly the

motivations are rate of ré!urn og tota1 cost, NPV, and discounted BCR.
Rate of return on total cost can be used with Teverage to portray expli-

citly the effective leverage potential motivation, but they can be repl-

“acedby using IRR on equ ' and’leverage (by means of sensitivity'analysjs).

Presehtiwi NPV and/or discounted BCR on top of presenting IRR on equity
¢

does not brovide additional 1nfbrmatfon. . !

fhe 1ntern31 rate of return model is consi@gred wéll suitable to
'bdrtray key investor motivations. Using more performénqe measures on top
of the six measures .from the'IRR model does not 5esu1t in more investor

3

motivations being treated. C
4 Performance- measures from the,ﬁPV model are simi1ar'£o those'from

' the IRR mode1, except the measure IRR on equity w111 be. replaced by the

/'measure of net present value. NPV and IRR on equity have the same. moti-

P

vation ref]ectab111ty on the nine motié&tions.

‘
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CHAPTER FIVE '

6‘ . l ) .
A CASE STUDY : .

INTRODUCTION ' ' ~ .

In keeping with Subobjective 5.0, a’case studyhbf a feasibifity study
for a small scale’acquiéition project is presented hergin, in order to

illustrate the use of the IRR model.in a feasibility study and its related

-

economic analysis. - (

The project examined consists of an income-producing property and a

&

restaurant.” ‘The property and the restaurant are offered for sale as a paEk—

age in the form o%\all the assets of China Garden Cafe Ltd. r'?The acquisition
of the property separate from the restaurant is not feasible. From an
economic. viewpoint, the financia]‘and economic performances of the property
and the restaﬁrant must be analyzed ;eparafely and jointly. . Thg_in&ividua]
analyses of the restaurant and the\propert&“are referﬁed to as the Restaurant
and the Property (wh1ch ‘includes land and attached buildings) respect1ve]y |
The combined studies on them.are referred to as the Company.

In the first section of this chapter, the scope of the feasib111ty

- study is identified. The physical and financial description of the Company *

~r”

and its assets are documented in the second section. The‘third section

examines'the specific objectives of thé‘prospective buyer. Finally, the

economic analysis of the Company and its components in terms pf the economic

i

objectives of the investor are presentgﬂ in the fourth. section.

I osastton. 4.8 e st
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5.1 SCOPE OF FEASIBILITY STUDY - \
The objectives of the feas}bility stody are: , >
1) to ideniify and 9va1qata the economic performance of the Comoany ano <
its assefs; i.o. the Property and the Restourantilano *
. 2) to provide investment recommendations and a plan of actgon:
A 11m1ted time of thyee weeks was available for conducting the feas- -
l1b111ty study. In addition, human and‘%inanc1a1 resources were h1gh1y con- e

" strained. The main focus of the analys1s ;sqon the Property and the Company.

In conduct1ng the ana]ys1s, the author received some help from the investor's

consultants with respect. to the restaurani operation aspect of the Company.

\

$

5.2  BACKGROUND INFORMATION

Financial and’ phys1ca1 descr1pt1on of the Company, Property, and

z'Restaurant, are documented in the following three subsect1ons,.respectively.

5.2.1 THE COMPANY

The Company, China Garden Cafe Ltd., has two major asséts; name]y\
the Property arid the Restaurant. ' Combined fnformat1on pertaining to the two ' .
assets, that is the Company, will be given in this subsection. Separate datai
oh the two assets are documented in Subsections 5. 2 2 and 5.2. 3 |

5.2.1.1 FINANCIAL STATEMENTS N

-

F1nanc1a1 Statements of the Company prepared by Duval Trudeau Chartier

A
& Associés are presented in Appendix C. The financial statements as of the

Y

» year ended March 31, 1977 include the following documents:

Gt P e S ko i i e 5




“interest on the outstanding principle p]ns/a $5,000 payment on princﬁp]e.

1) results of operations;

2) change.in financial position; .

3) notes to f1nanc1a1 statements (On fixed assets and long-term , 7
11ab111t1es), : ‘ ' /

4) schedu1e of. operating expenses, and : \\

5) continuity of fixed assets.

5.2.1.2 OWNERSHIP R e

The ownership of the Company is divided into/315 shares. Nine owners -

»

hold 30 shares each, and three owners hold 15 sharés each. Out of the 315

',shares only 240 shares are up for- sale, or 76. 2% of the Company

//
;

5.2.1.3 QUTSTANDING MORTGAGE

A $90,000 mortgage, at an interest rafe of 7 3/4% is outstanding.

This mortgage is serviced by way of semi-annual installments consisting of

/

5.2.1.4 ACQUISITION PRICE

The sales price for the whole company has been set at. $340,000, ) '

' which is equivalent to $259,048 for' the ZQQ,shares which are up for sale.

5.2.1.5 INCOME/EXPENDITURE

Both unadjusted and adjusted revenues and expenditures of the Company ,'_
are 6resented in Table 5.1. The values .of. the revenues/expenditures are

based on the financ1a1 statements in Appendix C; unless otherwise specified

/

.below

Item #1: UnaMjusted-rental income of the Property is obtained by adding
C - the estimﬁted $18,000 rent of the Restaurant (see epranations \
on Item #16 below); to the $37,939 rental 1ncome from the
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i

2)
3)
4)

b, ) 5)

6)
7)
8)
9)
10)
1)
12)
13)

14).

15)
16)
17)

18)
19)

20)
21)
22)

23)"

20)

25) -

26)

.

Rental 1nc6mvf the Property T 54,939 .. —~—, 51,480

Total sales of the Restaurant 382,225 C 401,336

-Purchase of thd Restaurant L 152 962 . e ﬁSé.QGé ‘
Advert{sing s o 1,35 -~ 1,395
Telephone Co2m8 2,708
Professional fees & axpensés : . 2,745 ' 2,745
Salarfes & wages L 162,741 . 142,740
Sanitation & uniforms B ‘ - 15,500 15,500
Croekery & dishes A . 319 P ?’9 \
L1ght heat{ng & power ) 13,962« ‘ ) " 13,962
Mafntenance & repairs v 4,457 ) 4,457.
Property taxes . 15,263 ;‘ - 15,263
Licences ;3689 3,689 -
Insurances ' ’ ... Nnon 1,074
General expenditure : ' ‘742 . 742
Restau.irant‘s rent_al expense . . 'i8.000 ’ 18.0{)0
Royalty y 2,000 1,000 2,000 1,000
Before Income Taxes & Mortgage Payments ' 7 _

Total : \ 439,164 406,557 454,816 (3 386,556
Profit : . n,60 - 68,260

After Income Tax & Mortgage Payments

Mortgage principle payments : ’ 10.({00 10,000
‘Mortgage interest payments . “ 7,586 . 7,556 .
Before tax shelter income tax . - 8,152 e 17,065
Tax benefits from intarest 1 ,889 . , 1,889
payments A ‘ .
Tax benefits from deprecia- . o3 ‘ 3,839
tion allowances . '
‘ . ‘ — - -
Total ‘ 3 442.035 432,265 460,544 . 421,177
After-tax cash-flow B o . 39,37
, N ‘ v o .
Y .- / . ’ - ‘e
Table 5.1 = Unadjusted and Adjusted 1977 Income/Expendi ture of the
Company
i e ‘ * 1

[

e




ot

ITEM #2:

ITEM #7:

ITEM 11:

) on th§e Property that. is not expected to occur every year. No

uséheguie of‘operating expg\nses" in ‘Appen'd‘ix C; and deducti'ng'
$1,000 fronf the royalty received (see Item #17) Adjusted.
rental income of the Property is obtained by addi ng the estimated
$18000 rent of the(Restaurant, W'lth observed rentai income which
is based on aotuai monthly rent recei ved 1n\ the month of July, .,
i978 times® twelve, Residentia] rent received at the month” was
$1, 700 while the conmercm] rent received which excludes the

i}

Restaurant s was' $1,090.
y o . o
Adjusted total sales of the Restaurant are obtained by inereas- .

ing the unadjusted sales by five percent as recomnended by the
investdy and his consu]tants on restaurant operation
Adjusted salaries and wages are obtained by First separating the

unadjusted expenses for ‘the Property and the Restaurant which -

are $780 and $161,961, respectiveiy. The ex/penses for the® Property -

are obtained by multiplxing by twelve the-actual salary paid to
the Property's superintendent for the month of July, 1978. Only

theé expenses for the Restaurant are to be adjusted and are based

on the wage rates and minimum crew size suggested by the in\i‘estor‘s X

consul tants on restaurant operation (6 chefs at $236/week, 5 floor-

managers at $1 SO/week',' and 6 miscellaneous employees at $100/week)¢~

. The adjusted expenses are $2,730/week or $141,960/year and the.

adjusted sa]aries and wages equal $142 760 ($780 + $141,960).

Both unadjusted and adJusted salaries and wages do not include '

. ‘administration expenses-of the C_ompany.

Maintenance and repairs recorded in the “scheduie of operating

‘ .expenses" in Appendix C are $Ii 829 which include a major repair |

'

»

e e s
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,'aITEM‘Eﬂ 2:
ITEM #13:

ITEM #16:

s

\ETEM #7:

v T
following estimates based on interviews with the vendor ar%

detailed breakdown of the eXp&nseg\:re avai]ab]e. Thus, the

used regular yearly. expenses for the Restaurant and the Prop-

"erty are set at $1,000 each; the rema1n1ng $9,829 is to be spread

over a four-year period as d1str1buted ‘expenses for major repairs

of the Property ($9,929 + 4 = $2.4g%)- . -\\\;\ L

The $15,263 allocation for property taxes is based on the 1977 .
real estate taxes paid as récordquin the City's tax department

(see Subsection 5.2.2.]). i (

The $3,689 expense on licenses is o@tained from deducting the
above $15,263 property taxes from tﬁe expenses on taxes and

1icenses in .the "schedule of operating expenses" in Appendix C.

: Y )
Rent of -the Restaurant is estimated by the market comparison
method since income and expense records for the Restaurant

and Property are kept jé?nt]y. One of the commercial tenants

of the Property is a Capadian restaurant (not the Restaurant)
Q -

which pays a yearly rent of $9,000 and occupies about half as
much floor areqies that of the Restaurant Thus, the Fent
of the Restaurant is estjmated to be twice as much dgﬁthat

of the ‘Canadian restaurant; i.e. 318.000 (see Subsection

5.2.2.2). | -

/

-

The Canadian restaurant pays approximately $1,000 to the Company

as a royalty for operatihg a restau?ant on the Property. It

is estimated that the Restaurant should pay approximately

the s;me amount of roya]ty‘to the Pro;erty as well. fhus, the
Propérty has :a $2,000 revenue fro anlty while the Rest&grant
has a $1 000 royalty expendi ture. )

y A
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ITEM #21: Outstanding mortgage balance as of 1977 was $100 000 which

is $10 000 more than the 1978 mortgage balance in Subsection -
5.2.1.3. Since mortgage interest is paxab]e on a semi annual
basis, mortgage interest for the year 1977 was equal to

($100,000 x 0.0775 48.5) plus ($95,000 x<0.0775 x .Q5); i.e.,

$7 556. -

>
L]

J - -ITEM #22: Before tax shelter income tax is obtained by multiplying the
’ profit from Item #19 by the-25 percent applicable tax rate of
the Company . ‘

o

y - .~ ITEM #23: ’Tax benef1ts from mortgage 1nterest payments equa] the product
T 8
. of the mortgage 1nterest payments from Item #21 and the 25 per-

cent tax rate.

ITEM #24: ‘Unadausted tax benefits from deprec1at1on allowances are obta1ned
. by multiplying the depreciat1on allowances from "cont1nu1ty
7 of fixed assets" 1n Appendik C by the 25 percent tax rate. The’
‘adausted tax benef1ts are obtained by multiplying the 25 percent
tax rate with the ‘book values of the fq11owing three capital .
cost allowance categories: 1) restaurant.appliances at $40,000
“with 20% CCA rate; 1i) goodwdll of the‘Restaurant at, $40,000
| with 5% CCA rate; and 111) ‘building at $107,000 with 5% CCA
A ] k\\\ate (the assessment of the bu1]d1ng according to the \Wty s
taxation department.was $10750 0 as of 1977). The above adjust--
\mentszare oaseq on the aSsumpttoﬁ that a new company:will be | A *
“~ .  formed to take over the China Garden Cafe Ltd. and that tgf

base for depreciatiqg.of the capital assets will be reassessed.

.’ \ ) ’ B i A \ . v . A
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5.2.2 THE PROPERTY
oy = P\

Thé property is identified as the parcel of land located at 1240-46\
Stanley Street, Montreal, P.Q., Canada (H3B 2S7) and’ the three buildings

attached thereupbn.

5.2.2.1 LEGAL AND PHYSICAL DESCRIPTIONS 2 ' L

The Property bears the following legal déscriptidns{ Lot Number
1563-4 Quarter St. Antoine and Lot Number Pt. f503 Quarter St. Anéane.

. Taxation account number of the Property is 14,068,800. . Assessments
for tax purposes as of 1977 ;are.$172,900 for the 1$nd and .$107,100 fo; the
+building upon; a total of $280,000.‘ Total 1977 hropertx taxes payable was
§15,263. | ' \ \

Size of the land is 63.4 ft x iﬁS ft (depth) approximately. Total

land area is approximately.7,401 square feet. 6n top of the Jand are three

connecfed -01d mixed commercial and resi&entfa1 buildings. One of them is .
four-stories in height while the remaining two are thfee-storieélin height.

The space within the bu11d1ngs can be subdividedjinto three groups according <E;~
to their uéage: ' - K o '

AN
1) ground floor is used for gommgrcia1 purposeé and has-a gross. floor

area of 7,400 sq( ft.; ,
2) al udperwf1ogrs are used for residential purposes and have a gross
floor area gé;J6,370 sd.lft;; and " : ‘

3) a baseme;f Qifh 1owlc1ear'pej1ing height is used for storage qﬁd has

a gross"1odn\area of 7,400 sq. ft.

5.2.2.2 OCCUPANTS AND RENTAL .INCOME

. Occupanfs.of the "ground floor commercial space and their genfs are or

(rents are based on actual rent received.in the month of July, 1978 times

\




-

tnelve)‘ C 4 ‘ o l~“~? '

1.) China Garden Cafe, the Restaurant, occupies appqpx1mate]y 4.200 sq.‘ft.
and i%s rent is estimated to be $18,000/year;

2. a Canadian restaurant occupiee approximately 2,300 sq. ft. and its

rent is $9,000/year; and
3. a studio  occupies appreximately 900 sq. ft. and its rent is $4,080/yr.

'The total yearly rental income from’the commeréf%] spaces is.$3],080
which yields an average commercial rate of $4.2/gross sq. ft./year ($3},080/year
£ 7,400 sq.ft). T o o

Res1dent1a1 spaces of the upper f]oors are subd1v1ded into twenty-
six rooms and apartments. The yearly effective rental income is est1mated
to be $20,400 based on the $1,700 rent received for the month of July, 1978.

Thus, the average residential rent rate is $1.25/gross sq. ft./year
i

($20,500/year + 16,370 sq. ft).

The basement is presently used for storage and generates no
income.
"Vaéancy rate and tenant turnover rate are expedted to be low, at

1east for. the coming few years because -of.the follow1ng conditions:

1) the three tenants of the commerc1a1 spaces have been leasing their

I

spaces for more than seven years. They have heavy non-moveable invest- #.
ments in theybu11d1ngs and have developed sound but geographic depend- .
; ent bus1nesses ~ Their average rent rate of $4. 2/sq ft./year is 1ower \

than that of.competttjve conmerc1a1 spaces(around, and —

2) a good portﬁonaof the regﬁdential tenants are senior citizens whp

N At .
- have been living in the building for the 1ast~dedade The past record

a

"of .both residential vacancy rate and tucggver rate are low Further-

"

more, the $1.25/sq.ft. /year residentia] rent rate. that they are enjoying
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'3) there is no set back requirement for new deve]opment, and

99

now is substant1a]]y below that of comparab]e units in the downtawn

ar'ea

5. 2 2.3 ZONING BY-LAWS RESTRICTIONS

The folt/ydng zoning by-law restr1ct1ons are based on careful inter-
views with the City of Montreal's Permit Department and Planning Department:
1) occupancy'oan be'residential and/or commercial wnich includes enter- |

tainment centers such as bar, dancing haH], etc.;
2) . maximum- tui1ding height is 80 -feet while that of most of the surround-

ing properties are about 40-45 feet only;

-

- 4) _bu11d1ng site area for ény new development is to be less than 60% of

. land coverage for residential development but . there are no restrictions

on commercial development. : o

7

5.2.2.4 PARTITION OF ACQUISITION PRICE AND MORTGAGE

Determination of the value and the amount of mortgage of the. Property
x

"and the Restaurant apart from that of the Company is a prérequisite for

analyzing the ‘individual productivity of the Property and the Restaurant.
This‘partitioninq task is difficult because of the inseparable nature of
the property and the restaurant, and hence the results are approximate only.

w

For the economic aha]ysis, the market data cohparison approach will be gsed

-to assess the acquisition price of the Property. The acquisitibn price of

the Restaurant wiT1 be assessed by dedneting the acquisjtion price of the

Property from that of the Company . '

‘Given the character of the. Property, time constraints and avail-
ab'i 1ity of sales data, an abridged market data comparison an ysis in con-

Junction with interviewing other real estate professionals was performed

Y [

4
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in order to appraise the acquisitian price of. the Property. ther methods

of assessing'value. are described in references [24:79-95] and [11]. The

abridged method is outfined below:

1) assessment ratio qf:the sample (in ?igure 5.1) is defined as the assess-
ment value of land divided by the acquisition price;

2) acquisition prige’of the property being appraised is then estimﬁted
by diQiding its assessment value by the mean of fhe assessment ratio;

3) all propertﬁes included in the data base are located in the 1mméd1qte
neighbourhood of ;he property being-appraised such that the need for

price adjustmenis due to difference in sample location are minimized;

and

. 4) all properties included have similar characteristics to those of the

property being appraised in that they are ejther sales of land or
land with g'buildipg having li;tle economic value, again minimizing"

the need for adjustments.
\ . . * \
14

A sample of sales comprising two sa]es of land (sa1es number 7 and 8)

‘and gix sales of land with old bui]ding(s) having comparatively small

e;o mic values are presented in Table 5.2. The locations of the sample
are shown schematically in Figure 5.1, where gpé numbers in the circles

correspond to the sale number in Table 5.2, and the rectangular box marked

v e

"P" at the center is the location of the case study property. The mean .

asseésment ratio from Table 5.2 is 67%. Dividing the assessment value of

‘land of the Property, 5172‘900, by the mean assessment ratio. yie]ds an

appraisa] value of the Property equal to approximately $260,000. Thus,
the acquisition price of the Restaurant .is determined as 180, 000 (acquisi-
tion price of the Company, $340,000, minus $260,000).
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)
Sale _ Date ' Acquf§ition" Assessmeﬁt . Assessment
* Number For Sale Price of land Ratio
1 1975 '$ 600,000 § 303,850 s
2 1971 /' 245,000 167,850 69’
’ 3 1975 70,000 55,300 79
"4 1975 350,000 152,550 44
5 1972 65,000 ° 52,000 .80
6 1975 . 500,000 212,100 42
=7 1978 609,000 456,750 75
8 1978 . 70,000 64,65 , 92
/- L ‘ . °

- The mean (average) of the assessment ra%io 1s 67%. The standard devia-
tion is 187.

. /’/ ! ; . !
Table 5.2 — Sample of Sales for Market Data Comparison.

To avoid gross migtakes in the apbﬁaisa?, the apbraisa] value of
the Prdﬁerty was double checked with other real estate professionals. The
City ;f Montreal s land evaluation officer for the specific area under
consideration SUggested that prices of adJacent land with similar utiti-
/ties and traffic are appr9x1mate1y $29/sq. ft. The real estate agent con-.
/// tacted by‘the author suggesteq fhat it would be $31.80/sq. ft. The spread .
/ between the two opinions is less than 10% and the mean of the two rates
// is chosen for use herein: Multiplying the. square footagg/of the Property
,// (7,401‘sq.ft.) by the mean y1e1ds/a land value of approximately $225,000.
Deducfihg the land value from the previous appraisal value of the Property

implies a residual value of $35,000 for ﬁhe old building.
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Significant over-estimates ot the value of the land and the old
bui1ding‘is‘thought to be 9"1?k91¥j ‘Upwand«adjustment of the'buiIding's
value will lead to a reduction in the apnreised value of'the Restaurant
which is believed to be at its minimum.  'Thus, the appraised values pf‘
the Property and the Restaurant a#é assumed to be sufficiently accurate to

3

form the basis of an ecqonomic ana]ys1s

—

aurant should carry respectively is based on two prime concerns of the

The d1v1s1on of the mortgage into what the Property and the Rest-

lender when he considers approving a loan: iY the abi]fty ‘to pay bagk

the mdrtgage principfe in case of a defauit; and ii) the'ability to gener-
ate cash to meet regular dept service ‘payments. Tne ratio of the acquisi-
tion price.of the Property<to that of the Company is approximately three

to four; however, theaRestaurant is the’basic mechanism for‘generating .
cash. In a very rough'senset'two-tnirds of the $100,000 mortgage will be B
assigned to the'Pr0pe%ty's—responstbi1ity. Thus, the Property and the
Restaurant will carry a $66,667 and $33,333 mortgage, respectively.

5.2.2.5 INCOME/EXPENDITURE . o

. Both unadJusted and adjusted revenues and expenditures of. the Proper-
ty are presented 1n Table 5.3. The values for the 1ncome/expend1ture
items .in Table-5.3 are either prorated or directly transferred from the
corresponding.valges\in Tab]e 5.1.. An-identical presentation format is
used for Tables 5.1 and 5.3 to allow direct comparison. Consequently, some f |
of tne i{tems used in Table 5.3 are not applicable (n.a. )to the operation of
the ;:operty Notes on the breakdowns of the values which are not
exp1a1ned in Subsection 5.2.1.5 are given below

#

P
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tinad jus ted . Adjusted .
_ltems Revenue 'Expenses : Revenue . Expenses .
1) Rental income of the Property 54,939 . 51,480 |
2) Total sa'les“of the Restaurant n.a. % ' n.a.
3) Purchase of the Restaurant i n.a. n.a.
4) Advertising . | n.a. n.a
"5). Telephone , " - n.a. v o na. *
6). Professional fees & a;zpenses 1,373 1,373
7) Salariés & wages | . 780 o - 780
8) sSanitation L uniforms - . "' n.a. ) n.a.
. 9) . Crockery & dishes : . l‘: na. na.
10) Light, heating & power : 10,362 10,362
11) Maintenance & repairs C 3,457 , 3,457
12) Property taxes Co 15,263 15,263
13) Licences ’ ) Cn.as | n.a.
14) Insurances S | B 5,537 - 5,537
- 15) General expenditure ° . 1 n.a. . ' n.a.
16) Restaurant's rentai expense LR . ' n.a.
17) Royalty ' ﬁ 2,000 ' . 2,000 l
Bet"ore Income Taxes & Mortgage Pajments' i : ' V ' !
18)- Total | | 56,999 36,772 5,400 %072
19) Profit | 20,67 16,708 | .
After_Income Tax & Mortgage Payments . | ‘
20) Mortgage principle payments 6,667. 6,667
2]) Mortgage interest payments - o ' 5,037 5,037
éz)f Before tax shelter income tax ' C 5.@42 ‘ 4,177
23) Tax benefits from fnterest ‘ 1,259 ' 1,259 )
‘ payments ‘ - )
24) Tax benefits from deprecia- f PP : 1,339
tion allowances : ‘ B .
2%) Total ) | - 59,046 53,518 " 56,078 52,653
2&) After-tax cash flow * ‘ o - 5,528 3,425 B .
- |
.. j

’Table 5.3 — Unadjusted and AdJusted 1977 Income/Expenditure of : /

) ' the Property. - /
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Item 6: A detailed breakdown of the profe;;iona1 fees and expeﬁses arg.
| | not available frop the vendor since operating records for the
Property and Restaurénf are not kept separate1y. ‘Upon consult-

° ation with the vendor and the investor's consultant, it was

i decided to distribute the expeﬁses equally among the Property and

| the Restaurant.

‘Item 10:. The vendor stated that the Restauqant's '1ight heating and power'

expen§és were approximately $3,600 for the year 1977. Dedﬁcting

the expenses for the Restaqrant from those for the Company

($13,962) yields the expenses for fhe Prbperty, $10,362. ‘

' Item 14: Same as item #6 above. 4 ‘

Item 20: See* Subsection 5.2.2.4.

5.2.3 THE RESTAURANT ,
The Restaurant is the’Ch1na j?{Gen Cafe located at 1240 Stanley

Street, Montreal.

5.2.3.1 SIZE AND MARKET DIMENSION

The Restaurant occupies a gross floor area of about 4,200 sq. ?t.

It is-a middle class Chinese restaurant whose major'clients are not Chinese.
The'najor clients during the day come from the SUrréunding business area,

.and in thg eyenjng‘they come -from nearby discotheques and hotels.

5.2.3.2. PARTITfON OF ACQUISITION PRICE AND.MORTGAGE
Acquisitioh price of the restaurant is estimated to be $80,000, and

the amount of mortgage it should carry is estimated to be 533 333 see Sub-
section 5 2.2. 4 for. the division of Fbe acqu151t1on price and‘mortgage

\I‘

>
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5.2.3.3 INCOME/EXPENDITURE t oo

Both unadjusted and adjusted revenues and expenditures for the
Restaurant are presented in Table 5.4. The values and presentation format
sused in Table 5.4 are similar to Tables 5.1 and 5.3..Some of the terms used

in Table 5.4 are not applicable (n.a.) to the operation of the Restaurant.

* Notes on the values used in Table 5.4 can be found in Sﬁb§ections$.2.1.5 and

5.2.2.5; item numbers for the entries in Table 5.4 are the same as for those

in Tables 5.1 and 5.3. For further information on the financial status of

1

the Restaurant, see -the financial stateméntof the Companyiin Appendix C.

It should be noted that major adjustments to the revenues and expenditures
of the Restaurant é;;fgased on recommendations of the 1nvestor s consuTtants
on restaurant operations and have been approved by the investor.

o

5.3 INVESTOR OBJECTIVES

Before conducting a deﬁai]ed'analysﬁs of.a project, the investor's
objectives have to be .identified (see Section 2.1) so that thé analyst's
efforts can be properly focused.” The objectives of the investor are docu- '
mentéd herein after a briéf background description of him.

The investor is a pr Vateindjvidual from Hong‘Kong who is seeking

féreign investments in Cana as part of his plan for retiring in Canada )

_He wil] be retiring in a few years time and is somewhat indifferent to

" jmmediate cash flow but is very concerned with overall project performancé

ih»the medium to long term;‘ At thé present he has ho other investments in
Canada and therefore he is not motiya;ed by potent{a] tax shelter from the
mepgny to offset income from other §ources.

) ‘Ehecking through éach’investor'motivétidn as identified in Sgction
2.1 with the investor at hand, the following prine investment motivations

.

.o e



1)
2)
3)
a)
5)

6).

7)
8)
9)
10)
1)
12)
13)

14)

15)
16)
17)

18)

19)

20)

.21)
)

23)

24)

" 25)

26)
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Unadjusted ——— Adjusted
ltems : Revenue Expenses Revenue Expenses

Rental income of the Property n.a. n.a.

Total sales of the Restaurant * 382,225 . 401,336 .
Purchase of the Restaurant | 152,962 ) ‘ - 152,962 ~

Advertising 1,395 VR B

Telephone : ) 2,708 . 2,708

Professional fees &-expenses ‘ 1,373 1,373

Salaries & wages ) 161,961 141,960

Santtation & uniforms ' . 15,500 15,500 * .
Crockery & dishes \ 1319 319

Light, heating & power ) © 3,600 3,600

liaintenance & repairs 1.060 1,000 , '
Préperty taxes ) ’ . ma. , s N.2. ,
Licences 3,689 3,689 e
Insurances S ’ 5,537 5,537

General éxpenditure v ‘ 742 742

Re;taurant's rental expense . 18,000 18,000

Rovalty \ ‘ 1,000 " 1,000 " ,
gefor"e' Income Taxes & Mortgage Paymghts -

Total - ' . s 369,786 401,336, 349,785

Profit o | 12,439 ) 51,551

' e g e

After Income Tax & Mortgqage PaymeLtsv ‘

Mortgage principie payments &\ . ' 3,333 3,333 ;
Mortgage 1ntgre§£ payments ‘ ‘ 2,519 ' 2.51? .
_Beforé tax shelter income tax ‘ 3,110 , * 12,888 ‘
Tax benefits from interest P . 830 0 . 630 . o . .

payments . ‘ L : :

Tax benefits from deprer:‘la- ' 135 . 2,500 o S -

tion allowances A : ' —_—

Totai ' ' 382,990 ' 378,748 403,466 358,#25

Aftervtax cash flow - . 4,242 | 35,94,

Table _5:4 - U_npd:justed and.AdJuste.d' 1977 Income/Expenditure of the

Restaurant, - . ' : L A

H et . ' . c e
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‘ 1nvesunents are presently located. Studies pertaining to this motivation

encompassed in the scope of economio analysis as defined earlier in

/ objectives derived from" the first and 'second mot'lvations are documented

N

e

are identified: )]) hedge against inflation; 2) high vrate of return;
and 3) geographic dfversification. Each of these motivations and related
investor objectives are described below.

A

The first motivation, hedge against inflation, arises from the in-’ -
t .« r'd '

4
Rl

vestor's concern that he maintainshis purchasingp er fon:his retirement.
Upon examining with the investor the inflat;on/ia::win Canada over thé'pastn
few years, an average inflation rate of 9.5%, was'§e1egtéd fo‘\:s5/1<fhisd
assumptiaon .has important implications. for thé selection of a mifimum
attractive rate of return. ’

The second investor motivation is high rateof return. Upon exam-
1n1ng the collective and individual characteristics of thehinvestment
with the investor, the following thnee'objectivéi‘were set: ‘

1) minimum after-tax IRR of the Property must be greater than or equal to
9.5%; . w

2) minimum after-tax IRR of. the ReStaurant'must be greater than or equal
to 25%; and

- 3) minimum after-tax IRR' 6f .the Company must be greater than or equal to

203, | ST ) ,‘

Geographic diversification, the third motivation, is defined by ‘the

q1nvestor as diversify1ng geographica11y frmn Hong 'Kong where most of his

? -

are mostly macro-market ana1ysis and macro-economic analysis. They ar not

tions 2 .2 and 2 3; but rather are performed‘hmamacrOQmarketanalysis
and Activi.

B1 9 - Conduct Other Stud1es 1n feasib111ty study (see Sect1ons
21and2' "

L3 - -
. b

o 0 \k.

. Econpmic analysis of project perfbrmances in terms of the investor
/

n -

in the next: section f{he thifd} motivation is not treated

-

.'”

. ' 108.
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The project analyzed is sufficiently small in capital requirements’

that the investor was not faced with budget or equity constraints.

5.4 ECONOMIC ANALYSIS g

A computer program caHed CBEES was used tqraid in the econom1c '

<

ana]ys1$ for the case study. The limitations of this program are described

in the first ‘subsection below. ] o . ‘,@

5.4.1 LIMITATION OF'THE COMPUTER PROGRAM USED
- The comﬁuter program used in ;héfeconomic analysis of this case study
tis cal‘led CBEES; (Canadfan Building Economic Evaluation Study*. As. far as
QgppHcatibn to the case study, the CBEES program was used for modifying

the general IRR énd NPV formulae and related equation} as outlined in Sec-

" tion 3.4. The main unit of time employed by the program is a month. The

major weaknesses of the program as they related to the type of acquisition
project described herein deal with: 1) constn{ction period, | 2)-rent-up
period,’ and 3) mortgage f1nanc1ng detaﬂs

Q- Constructwn ‘and rent-up periods for an acquis"itmn project are gen-
era]]y\fzero Howeveor, the CBEES program requires non-zero entries. To
minimize the impact on project berformance frqﬂlg‘these discrepapcie » mini-
mum timet periods allowed by the CﬁEES program were'chose r these items A

as follows: -1 4 *

o ‘ 3
« . .

*The €BEES program is deve]oped by the Canadian Division of the Portland
Cement Association in cooperation with the Faculty of Administrative
Studies, York University, Toronto, Ontario. The CBEES program used here
has been reprogranmed -by Concordia University.

F




 small as compared to the overall cash flow, it is assumed‘that the impact

110

3
a) construction duratibn equals 1 month;
b) time from start of construction until first'revenue starts equals
1 month; and
'tf minimun’ rent-up period equals 3 months.
This program requirement may cause irregular and unpredictab1e cash flow
in the fﬂrst year., e

~ E 71\
- Another inaccuracy in the analysis results from the manner in which

CBEES handles debt serv%ce payments-and thq>way ihey are made in the actual’
| .

case study. The schedule gf debt se}viceopayments for the case study,cori

responds to a fixed amount of principle payment plus interest on oytstanding

‘mortgage balance, payable on a $emi-annual basis. “The CBEES mpdel assumes

equal debt service payments’kprincib]e plus interest). throughout the
whole amortization period. Then differences in mode of mo;tgage répayment
result in differences in cash flow and tax shelter from interést‘tharqgs.
The significance of the above restrictions imposed by the CBEES
model in terms of financ131 performance was nof gnvestigated. However,
since th magnjtude of net after-tax cgsh flow difference.bgtween the

© N

CBEES calculation and the exact ca]culatioﬁ is expected to be relatively

- v

on economic performance will not be big. ‘ , , N

. ' A :
" 5.4,2 ECONOMIC ANALYSIS OF Tﬂg PROPERTY -

The primary objective of the economic analysis of the propérty is

to\determine if the IRR is greater than or equal to the min%mum after tax
— :

return rate of 9.5%. Economic performance of the Property is firsf analyzed

e
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in Subseftipn 5.4.2.1 based on data from Subsection 5.2.2 and ‘some profes-

sional assqmptions.r After examining these results the scope of a sensitivity'

analysis is identified and performep with tﬁe results documented'in Subsec- - -

tion 5.4.2.2. Finally, in. Subsection 5.4.2.3, conclusions are drawn from

the economic analysis.

. , ) C ' '
5.4.2.1'FUNDAMENTA~L_YSIS o

‘ Computer inputs for the fundamental aﬁaﬁysis of the Property are sum-

marized below (see a1so the inputs identified 1n Subsection 5.4. 1) .
1) The most 1ikely hold1ng period is’ 10 years.l However, a sﬁyear period
1s a1so stud1ed
2) Acquis1t1on price of the Property is $260 000; .
3) Initial value of bu11d1ng is $35, 000 and its year1y depreciation rate
is 20%; ' C ‘ .
4) Initial va]ue of the land is $225,000 and its yearly apprec1at1on rate '
©§s°5%; '
5) Se]]ing expense is 7.5% of resale priﬁe;
6) Income.tax rate i§ 25%; b
7) Rental income of the Properiy is treated,in 3 groups of income sources
(Items #8-1b)._ Zero‘vacangy and ﬁe]1nquency al]owanée rates.are u§ed
since effective rental incomés are used; '
8) Yearly cmnnerc{ai regt rate 1s $31,080, yearly_rént'esca1atorids 7%, and
T term of rent escalator 153,yrs (i.e. rent levels adjusted at 3 yrs. fhterva1);
9) YearTy resident1a1 rent rate 1s $20 400, yearly rént escalator is 5%,X
. and term of rent escalator is 1 year; '

10) Yearly income from royalty is $2,000, its yeafﬁy escalator is 9.5%,

and term of the escalator is 1 year; B
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*

13)
14)
15)
16)

17)
18)

19)

1)
2)

.15 8%

Initial cash equ1ty investnent is $200,000;

Cash. operating expenses are decomposed into 6 groups of expenses.

. below (Item #12 - 17);

s , A
Professional Fees and Expenses are $1,373, and the yearly

lation

B}

Sa]ar1es and WQges are $780 and the ye3?1y escalat1on is 9/5%;

Light, Heating and Power are $10,35? and the yearly escafation is 8%;

Maintenance and Repairs are $3‘457 and the 9ear1y esca t%on is 9%;
Property - taxes are $15,263, and the year1y escalat1on is 7%;
Insurance is $5 537 and the yearly esca]at1on 15 9.5%;

Mortgage is $60 000 (two thirds of the $90, 000 outstanding halance) .
at a yearly interest rate of 7. 75%, two equal payments per year over
an amort1zat1on per1od of 9 years; ' :

One type of asset is used to generate cap1ta1 cost allowance which

1; bu11d1ng, its initial (deprec1ab1e value) book value is,$107,700..

(see discussion in Item #24 in Subsection 5.2:1.5). CCA rate used is
- \ ‘ , .

U

" Key results of the fundamenta] analysis of the Property are:

After—tax 1nter1m cash f10ws from operation (ICF) énd ICF Rates (ICF/E )

are presented 1n Table 5 5 (the non-un1form pattern of ,ICF and. ICF

Rates *is because of the yearly escalation clause used):

112

T
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YEAR | _ICF . ICF RATES
1 ' $ 2,568 . L0128
2 4,093 " .0205
3 2,445 ' L0122
.8 i 4,419 | L0221 | -
” 5 4,200 , . .0210 C
6 2,065 _ 0103 ‘o,
7 4,368 ozis
8 3,972 .0199
9 1,219 . © 10061
0

® 8,617 ©.043]

. Table 5.5 — ICF and ICF Rates of the Property

3) Net‘ieSale.cash'reyersion-of the property for ho]diﬁg periods of 5 and
10 years, respecfive]y,'are $248,609 and $336,044;/‘

-~ 4) Aftér-tax jnterﬁa]lrate of return on équity for holding periods of

5 and 10 yeaﬁé, respectively, are 5.69% énd'6.68%°wh{ch 1s'1ess than -

'the,inve§tor's minimum attractive after-tax rate of réturn.
&£

»

-

5.4.2.2. SENSITIVITY ANALYSIS
An assessment is made herein of“the §ensit§v1ty of IRR to changes

in key data 1nputs. Afteé;studying the {nputs and outputs of the fhnda-

mental analysis, it was decidedot; conduct §ensit1v1ty aﬁalysis on_the |

following four ﬁnputs: q ‘

1) holding peridd; . : .' ’

2) "land appfétiation\rate,:éince it 'is highiy uncertain, and the compara-

tively low ICF Rates (in comparison to IRR) indicates that capital

o . * v
. ., . “s




appreciation is a dominant co&ponent of féﬁ; . ‘

3) book value of bui1ding; sinee,it has been adjusted upward 200% from
"$35,000 to $107,100; and ' |

4) acquisition price, since it may be open to substantial nfgotiation.

i

- Results of these four sensitivity ana]ysis are ﬁresented in Figures

5.2 through 5.5; where 'n' denotes holding period.

Figure 5.2 indicatés that the optimal holding period (where IRR is

-a-maximum) does not 1ie in the 5 to 10 year domain selected for the study.

However, the difference in IRR between the 10-and 15 year holding period
1s neg11g1b1e ’

IRR is extremely sensitive to land appreciation‘rates (LAR). Figure
5.3 shows that a‘one percentage poiﬁf change in QAR yields an almost |
similar change in IRR. Thus, careful assessmene of the LAR:is crucial. It
was performed .by reviewing the market value of lanJ:yith réal estate agent
and the éity of Montrea]'s‘land evaluation officer %er the specific area
under study. The review led toithe LAR being adjusteﬁ downward from 5%
to 3%. According to the cur;es in Figure 5.3, the IRﬁ's fer.tpe 5 and 10 -

'year holding periods dropped to 3.91% and 5.15% respektive]y for a LAR of
3%/year. In percentage terms the 2 point drop in LAR led to a 33% and 23%

decline in IRR for the 5 and 10 year holding periods.,

P

The sensitivity analysis for change in book value of the building

versus IRR is shown in Figure 5.4. For ho1ding periods of 5 and 10 years,

¢

‘the IRR will drop 0.56 and 0.31 percentage p01nts, respective]y, if the
" $64,400 unadjusted book value of building (from the financial Statement of

the Company in Appendix‘c) is used instead of the $1Q7:100 taxation assess-

4 . . i

v . .
7 S . T
. TRy e T T b
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ment value. Thus, economie performance is relatively insensitive to assump-
tions yegardjng book v21ue of the Property.

The resu1ts of the sensitivity analysis of change in acquisition.
price of the PrOperty versus IRR are shown in Figure 5.5. It is estimated -
that $240,000 is the most likely acqu151t10n price for the property, some
© $20,000 below the initial estimate of $260,000. This drop in acquisition
pfice'resu1ts in IRR's of 7.48% aﬁd 7.77% for holding ﬁeriods of 5 and 10
years, respectively — equivalent to a 31% and 16% increase in IRR. It is
estimated*that the most optimistic acquisition price would bé.$200 000
and the corresponding IRR's for 5 and 10 year ho1d1ng periods would be

s

8.8% and 8.84% respectively.

5.4.2.3 ANALYSIS CONCLUSION

The sensitivity analys1s suggests: that a 10 year holding period‘is
acceptable, aid the IRR of the)Fundamente} analysis of the Property should
be'adjdsted QonsidErably Based on the refined LAR'o?’B%/year and the "
most Tikely acqu1sit1on price of $240 000 the IRB for a 10 year hoIding period
for the Property would be approximately '

IRR = 6.68% x (1- 23%) x (1 + 16%) = 6§.97%. -

By agjusting the IRR w;th the LAR of 3%/year and the most optimistic acquisj

itioh\ price of $200,000, the IRR is approximately equal to: - o
R iRR £ 6.68% x (1 - 23%) X (1 + 32%) = 6.79%.

The adjusted IRR's of the Property cannot meet the investor objective of 9.5%

minimum after tax -rate of return for .the Property. Therefore, the Property

investment must be considered INFEASIBLE.



- a-vis the 25% minimum attractive rate of return criterion. \

°

3

118

s

.

5.4.3 ECONOMIC ANALYSIS OF THE RESTAURANT

'5.4,3 1 FUNDAMENTAL ANALYSIS \ ~

The restaurant is ana]jzéd in order ‘to assess its performance vis-

{

|
The computer inputs for the fundamenta1 ana]ysﬁs of the Restauranﬁ

are summarized below (see also Subsect1ons 5.2.3 and .5.4.2): \

1)

2)

.3)

4)

5)

6)

3

-

8)
9)

10)

m
12)
13)

14)

15)

The most likely holg;gg period is 10 years; a 5-year holding period \

is also studied; ’ g ) ‘
The acqu1s1t1on price of the Restaurant is $80 P00 and the yearly

- }""\. %
depreciation rate is 20%; ' '

.Se111ng expenses are estimated,as 7.5% of the resale price;

Income tax rate is 25%;

The yearly effective 1ncome of the Restaurant is $401 336 and it 1s
assumed (to increase at the rate of 9. 5%/year,

The casHh operating expenses for the restaurant.are deéomposed into
14 groups as described in items 7 to 20; )

Purchases for the Restaurant are $152, 962 and are assumed to 1n¢rease
at’ 9.5%/year, oo

Advertising is $1,395, ahd increases at 8%/year;

Telephone i§ $2,708 with a yearly escalator of 5%; ‘
Professional Fees and Expenses are $1,373, and tre’aSSumed to increase &
at 8%/year;

Salaries and Wages are $141,960 with a yearly escalator of 9.5%,
Sanitation and Uniforms are $15,500 with a yearly escalator of 9.5%;

Crockery and Dishes are $319, with a yearly escalator of 9.5%;

Light, Heating and Power are $3.§00 with a yearly escalator of 8%;
Mqintenance‘and'Repairs are $1,000 with a yearly escalator of 9.5%;

——— ANy el
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16)

17) .

18)
19)

20)

" 21)

119

Licenses are $3,§89 with a yearly escalator of 5%; ,:?

Insurance is $4,437, with a yearly escalator of 9.5%;

Qener;1 Expenditurg'is $742, with a yearly escalator of 9.5%;
Restaurant's rental expense is $18,000 and is assumed to increase

at 7%/yeaf; ) ’

Thewanﬁua1 royéltx is $1,000, with ; yéar]y escalator of 9.5%; an&‘

Two types of assets are used to generate capité] cost allowance: rest-
aurant appliances at $40,000 with a 20% CCA rate; and goodwill of the
Restaurant at $40,000 with a 5% CCA rate,

Results of tha fundamental analysis of the Restaurant are as f6110y§:

1) Initial cash equity investment is $50,000;

2) After-tax interim cash flows from operation (ICF) and ICF Rates (ICF/E,)

are presented in Table 5.6 below*;

yave
ER &
1 ~

\
YEAR ICF ICF RATES
N % $48,676 0.9735
| 2 35,915 o
3 4,041 ' 0.8208
4 45,730 \\)/ . 0.6 .,
) 5 D RITEAN | 110202 |
; ) 6 . 56,929 . 1.1386
.. 7 63,53 . 1.2707 |
8 70,890 - 1,478
9 79,062 - 1.58)2
10 90,492 - 1.8008
Table 5.6 — ICF and ICF Rates of the‘Restauranf. .

*The first year's ICF and ICF Rate are higher than they shdqu be. It is
caused by the three months absorption period assumption embodied in the
CBEES program used. , :

Y
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\

3)‘ Net resale cash reversion for holding periods of 5 and 10 _years, res-

pectively, are $10 900 and $10,507. (The Tow NRCR is based on the

assumption that the o]d building wh1ch houses the restaurant will be
demolished in 10 years time and the restaurant will have to be reloca-
‘ted). . ‘ ‘

‘4) The after-tax internal rate of return on equity for holding periods

:>of 5 and 10 years, respectively, are 125.14% and 125.6%.

5.4. 3 2 SENSITIVITY ANALYSIS

The IRR of the Restaurant is four times higher than the 25% minimum

.
iy

required. Thus, a detailed sensitivity analysis does not appear to be
_required. However, two simplified ana]ysjs assuming a 5% gross over-estimate

of effective income and a $50,000 gross under-estimate ot acquisition price,

‘ respectively, were performed to check against gross errors.
s The s1mp11fied method used consisted of:
1) Using a year1y discrete cash flow model 1nstead of the monthly mode1
used in the CBEES program, and ‘ L T : _ i
. 2) Using the figures of the interim cash f]ows prov1ded by the CBEES model
A (Table 5.6). ) ' v |

\

The IRR of the Restaurant from the simp]1fied\ana]ysis is 90%; a

considerable under-estimation of the actual IRR. ' ' . | |
The s1mp11f1ed analysis for an over-estimate of effective income

by 5% is performed by deducting from ICF 5% of the $401,336 effective

income used in the fundamental study. This deduction also inf1uence the

income tax paid. The deduction for the jth year 1s.

Deduction,= $401,336 x 5% x (1- 25%) x (1 + 9.5%)371, .




Based'on these dedections, the IRR fer a 10 year holding period was
determined to be 56%.

Combining the 5% gross over-estimate of effective income'With'a'
$50;000)gross under-estimate of acquisition price yields an IRR~of 25.5%

for a 10 year holding period.
™~

5.4.3.3 ANALYSIS CONCLUSION ,

- Tﬁus, even coneidering the combined effects of pessimistic adjust-
ments to key variables, the IRR for the Restaurant investment is still
higher than the 25% minimum required. 'Consequently, the restaurant may be
considered as a ?EAS;BLE investment.

ry | S
5.4.4 ECONOMIC ANALYSIS .OF THE COMPANY

v

The Prime investor objective to be cone%dered in analyzing the Company

. }
(Property plus Restaurant) is the 202 minimum required IRR.

5.4.4.1 FUNDAMENTAL ANALYSIS °

The resuTts of the cdmpufer analysi; of‘the Company are as follows:

s 0

1) Initial cash equity investment is $250,000.

2) - After-tax 1nter1m'cash flows from operationv(ICF) and ICF Rates
. (ICF/E ) are presented in Table 5.7.

121

3) Net resa1e<cash reversion for ho]ding periods. of 5 and 10 years, respec- .

©

tively, are $258, 509 and $346 550.
4) After- tax 1nterna1 rate of return on cash’equity for ho]ding periods ‘
of 5 and 10 years respectively, are 18.31% and 20.87%.
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YEAR , _I_Q_F__ " ICF Rates o
U $ 51,243 ' 0.2050
2 40,008 0.1600
' 3 43,486 ° . 0.1739
4 50,149 | < 0.2006
' 5 55,211 ' . 0.2208
6 +58,995 : " 0.2240
7 67,902 - x 0.2716 - .
.8 78,862 . 0.2974
9 80, 281 | ' "0.3211 T
| 99,109 o 0.3964

M
=]

-
~

Table 5.7 — ICF and iCF Rates of the C&mpahy.

5.4.4.2 SENSITIVITY ANALYSIS

-~

_ A sehsitlvity study considering the highly uncertain Tand apprecia- ’
,tfon rate (LAR) and the acqu151tion price of the Company were considered
to be essential. Results of these two analysis are presented in Figures ‘

O

'5.6 and 5.7 in which 'n' denotes_the holding period °

After further ref1nement on the assessment of the LAR, a more reliable |

3%/year LAR was adopted (see’ a]so Subsection 5 4.2:2). From Figure 5 6, .

the 5 and 10 year holding period IRRs of the Company become 17 7% and 20. 3%
respective]y for the 3%/year LAR. )
‘ Further study on\the acquisition price of .the Company 1ndicated
that a $30, 000 ‘downward adjustment of the original’ estimate of $310 000 1s .
‘ reesonab1e. From’ Figure35.7, the 5 andvlo year holding period IRRs of ;he.
Vtompany for hhe‘reviseq acquisitiondhhice become. 22.6% ‘and 23;85%, respect-

©

:'VE]y; . o ' o . , - : -




—_
- //"'“\ N "
‘ » , o R 123
IRR 25
« (%)
£ | r
v 23 - . = .
| : - , (9.5,22.18)
y ° ‘ ° R N /.
' \ (5,20.87)
21 4 . A /‘/ 3
N , 'ﬁ.{é“?" 3 '
20.3) F— ‘_;l/ a® ) 5 '
4 | 9 / 1 ' // . ’
1 T .
: . . PX‘“/
o (0,19.37) | y/s;‘i"y (9.5,19.66) : -
“(17.7) _/*_/'/('5,18.31) .
' ; !
17 r y F
. ‘ (0,16.89) ’ .
I LAND
15 APPRECIATION
, 0 ' 2 (3) 4 6 8 10 RATE (2)
. v AN

FIGURE 5.6 SENSITIVITY OF LAND APPRECIATION RATE ON IRR OF THE COMPANY

-z

IRR 25 K300,24.56) 34
7 (z)‘ . 5;‘ . . ' N «
. : (288s).
23 .
~ (22.60) |— _— 2, (340,20.87) . \

) 43
300,23. e AR,
( 23.8) ‘éd‘?s » S \‘l |

21
o 1{(320,21.22) \
19 - -1 ' \\

1 (340,18.31)
-17° -
;
. X ACQUISITION ¢
. : . ° . ' _— PRICE OF
: 15 Lt ' THE COMPANY
R , 300 310 320 - 330 - " 340 ($1,000)

FIGURE 5.7 SENSITIVITY OF ACQUISITION PRICE ON“IRAR OF THE COMPANY, e

» > -~

.
’ 3




*.

5.4.4.3 ANALYSIS CONCLUSION : ) .

Based on<thé refined 3%/year LAR and the adjusted $310,000 acquisition

price of the Company, the 5 years' IRR of ‘the Company should be:

Pty
-

T

IRR = 18.31% x (1 - 3.3%) x (1 + 23%) = 21.78%; ' -+ "~
and the 10 years' IRR of the Company should be:

IRR = 20.87% x (1 - 2.7%) x (1 +14%) = 23.15%.

After the above adjustments the.ovsra11 IRRs éf the Company can meet
the investor objective of 20% minimum required IRR of the'éompany margin-
©ally. ]

"Two of the three\ianstorfs ec&nomic objectives concerning the
Restaurant and the Company are met. The most prébéb]e IRRs ‘of the ﬁroperty
are about-three»perceﬁtage points lower than the 9.5%‘&1nimum :ﬁquired.

- Thus, the acquisition of the China Garden Cafe Ltd. as a whole is
.concluded to be [NFEASIBLE.

. - . . S )
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CHAPTER SIX

4 v

T ' ) ~  SUMMARY

‘
. Adopt1ng the viewpo1nt of the deve]oper-1nvestor, this study has
demonstrated the app11cability of two analytical models name1y internal
rate of return and net present va]ue,~to income-property feasib111ty
studies. In particular, attention was directed at: . ”

1) identifyiqg the scope and objectives -of an economic analysis and its
related feasibility study in the realty development }ife cycle; J

2) describing the internal rate of return and net present value'mOles
and the decision-crite}ia embodied in them;

3) examining the ability to modet practjcal f1nanc1a1/econom1c rea11ties'
in various phases of 1ncome-property acqu1s1t1on projects in the terms
encompassed in the IRR and NPV models;

4) 1ﬂentifying and describing investor motivations and wedding these’
motivations with economic/financial performanceAmeaSures provided by
the IRR and NPV models; and | _ ‘

5) demonstrat1ng a practical app]icat1on of the IRR model for an actua]

acqu151t1on case study.

‘ Economic ana]ysis and feasib1lity study have the common goal ‘of -
determming whether the projected performance of an 1nvestment

al ternative meets the objectives of thg invester-developer. The IRR and

" NPV models studied in this report aid in mee;ihg this goa1‘as they reflect

)
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‘explicitly investor motjvations from which his financial/economic object-
ives andnperformance measures arise. C - : \,
The IRR(and NPV mode]s are flexible enough to allow practical

realities in the various phases of the project deve]opment 1ife cycle to
be modeled in various degrees . of detail and accuracy” Trade-offs between
mode111ng the nuances 1nvolved in the development process and the resu1t1ng

benefits in terms of prediction accuracy and additional 1nformat1on obta1ned

N

are essential, and are made poss1bie by the flexibility and comprehensive- %-

ness of the two mpde}s.

fhe trade-off process is a joint responsibility of the economio
analyst, project manager_and,the,investor. The use of ‘a sensitivit§ analy- .

sis procedure can be of con51derab1e use in this process.

The case study presented demonstrates the practicality of the IRR
mode] for use in ana1y21ng a relatively straightforward 1nvestment oppor-
tun1ty. The use of a computer1zed version of the model further enhanced
the application of the IRR model. \ . . T v

Additional contributions of this report 1nc1ude. ' ‘

1) a generic rea]ty deve1opment‘process,f]owchart wh1ch provides an over-
v1ew of the various act1v::des involved in the deve1opment 1ife cycle -
from project initiation to project termination; and -

2) 'a leverage breakeven point ‘concept which provides an easy-to-use tech-
nique for determing the occurrence of positive or negative leverage
for a project and for assessing sensitivity of‘the after-tax IRR to

leverage. /

I
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APPENDIX A
GLOSSARY OF TERMS USED

A/E CONSTRAINTS: Arthitectural and engineering constraints refer
to the legal, political, aesthetic, ethical, physical and technical con-
'straints in Subsection 2.2.3. ' '

\ CONCEPTUAL DESIGN: By definition, it is considered to advance
design to the 10 to 15 percent level of &esign completion. It may encompass
the following (see also [40:3-4]):

soil investigation (preliminary);

surveying and mapping;

A/E constraint analysis;

." definition of type of structures;

. general overall dimensional desfgn of the project;
jdentifying 1ooations, 1imits, spatial allowances and key
dimension of major functions to be housed;
1dent1fy1ng major equipment to be housed; .
8. general arrangement of mechanical and electrical systems and

9. didentifying major direct impacts of construction and operations
‘on existing and proposed structures, systems, facilities and
p%oberties, and general mgkhods of handling such impacts.

O AW N~
N « e »

-

~

CONSTRUCTION CONTRACT MANAGEMENT: It. deals mainly with the handling
" of legal correspondehce arising from construction; for instance, notice
for job acceleration and change orders. It a]so encompasses dealings with
bonds, construction insurance, construction contracts and subcontracting.

FINAL DESIGN: It is completion of design from preliminary design.
1t fnc]udes development of final A/E designs, preparation for documentation
“of a]] bidding contracts, documents, and preparation of detailed cost-
‘estimates and-cash flaw project1ons. (See also [40:4]).

N .
’ ’%
. =
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OTHER STUDIES: ' Any appropriate studies, investigations and evalua-
tions which are not spécia]ly identified in the generic realty development
flowchart but which may be reqdired by the nature of the project [33:44] . »
An example study can be "the study on éomp]fcation of foreign investment
in Canada" which 'is required by the case study of this technical report.

PRELIMINARY CONCEPTUAL DESIGNS: Refers to preliminary designs of
two or more probable project solutions selected from the set of potential
solutions generated earlier in Activity B1.7. Their content depends on
the nature of the project and the avai]ebi1ity of information. The quality
and detail of con&eptual designs should be such that strategy determination,
scheduling and financial/economic analysis can be performed for the selec-
tion of the best project solution from the set of potential solutions. '

PRELTMINARY DéSIGN: It is considered to extend conceptual design
“to the 3@ to 40 percent level of design completion. It may include the
following (see also [40: 4]):

site development;
detail programming;
rough space layout designs;
selection of all systems and subsystems- (such as structural,
- HVAC, mechanical and electrical systems);
identifying bid packages;
development of outline specifications; and
7. capital cost ei;:mates for bid packages.
PRELIMINARY PROGRAMMING: Its prime purpose is to bkovide essen£1a1
information for analyzing. the set of potential project solutions. Thus,
its scope 1s usually centered ‘on critical zoning by-laws, financial con-
.straints, and fundamenta] quantitat1ve and qualitative criteria of the
sponsor and proaect users. " ‘ .

S ow N~

PROGRAMMING : Programming 1dent1f1es, reconc11es and transforms .

" needs and requ1rements of all users involved into deshgn languagé (e g.,
dimensional requ1rement of each functional unit to be housed). Programming
establishes the criteria which the designer must fulfi1l (see (32} and
[33:59]). ¢ : ‘
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REAL ESTATE DATA: It includes property data in terms of Tocality,

availability, community services, facilities, and cost and terms of acquisi-

tion.

It should also include such additional information as may be required

to formulate a land acquisition strategy. See also [?3:27-28].

USERS: Cunningham classified building users into nine categories

(in [32:6-]): -

1.
2.

.3'

Sponsor, ¢.g., promoter, developer, and owners;:

Agent, e.g., legal adviser, realtor, financier, insurer, programmer,
sponsor representative, etc.;

- Authority, e.g., building inspector, health officer, fire department,

appeals boards, national standard institute, etc.;
Designer, e.g., architect, engineer, consultants, etc.;
Constructor, e. 9., contractor, subcontractors manufacturers, ‘sup-

-

_pliers, constriction workers and foremen;

Operator, e. g., post—construction operator, ma1ntenance and ut111ty
serv1ce personne]

Tenant, e.g.,-organizations and part1es that occupy the bu11d1ng
as_lessees or owner; P . -
Occupant, .e.g., individuals, usually employees of sponsors or tenants, -
but they can include tenants and iponsor themse]ves, and
Public, e.g:, community, neighbours, and v1sitors.
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APPENDIX B

.9 - 3

. DETERMINING AFTER-TAX BREAKEVEQ PO{NT OF LEVERAGE ﬁINANCING:
<

Leveraae potent1a1, rate of return on equity, and income tax are
three pr1me concerns of most rea] estate invesfors. In this Appendix,
a concept, c;l]ed»leverage breakeven concept, is developed for determining
when after-tax positive or negative leverage occurs. Based on the find-
ings of this Appendix, leverage effects on after-tax internal ;ate of_return
on equity can be approximated very easily. Income tax will be considered
explicitly to reflect the tax concerns of investors. Al] measurgé used
in this*article are after-tax, unless otherwise specified.

Breakeven point,of' leverage finanbing is defined hgrein as the point
at which after-tax internal rate of return on equity is ‘not affected by
mortgage financing; (riskrgésociated with levergge *financing is not con-
sidered herein). Above this breakeven point, the effects of positive
leverage will occur and the after-tax internal rate of return\on equ1ty
will be increased by additional mortgage financ1ng. Bglow this point,
the IRR will decrease with addiffonal financing. ) ’

e

A
THE LEVERAGE BREAKEVEN CONCEPT,
The economic product1v1ty of* a proaect “can be expressed in terms .
of the internal rate of retuwn, IRR, wh1ch c¢an be obtai@ from the follow-
1ng equatwon N

) s o .
b s z: F?Ij ,OPEj.- TB»Tj + TDEPj + 5I'IN_Tj DSj

) (1 + IRR)Y ™ b
\ t ; . e
. ‘ ) / v .
Sp, _ SE, - RCT - CGT - UM | : i} ~
- + 5 ', (B1)
. ) (1 + IRR)M - {

o ———— -
’
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OPEj

TBT,
“TDEP J
TINT,
\ : s

SP

.RCTn

CGT

i »
RIS . U
- ., Mn

, 1

5.

-

where —
TC

MTG

0 ="=(TC-MTG) +«

"

"

J

e

€

initial cash equity investment.

prespecified holding peried. Lo

\

effective gross' income in year j.
operating expense in year j. |

income tax before tax shelter in year j;
that’ income tax in year j = TBTj - TDEPj - TINTj.

tax benefits from capital cost allowance in year j,
which equals the.tax rate times depreciation.

135 -

tax benelﬁ£§ from mortgage interest paymen;;én year j

which equals the tax rate times interést payment.

debt services (morfbage interest plus mortgage prin-
ciple payment).

resale price of the property in year n.

~ selling expense in year. n.

recapture tax in year n.

capital gain tax in year n.’

unpaid mortgage ba]anée‘ip year n.

+

“

n £ .
g BFICE, - (05; - TINT)  BFCR, - UM,
(0 + IRy (1 + IRy

1 ot

total cost.
'mortgage amount eqha]s TC minus E&.\

. )

. D . . R
Rearranging all the variables which are not dependent on financiag,
a simplifed: after-finance formula can be obtained: B

(82)




e

136

P ' BFICF. = before-finance interim cash flow (from operat1on) in
' J year j; ‘
= EGI, -'OPE. - TBT. + ..
E IJ. 0] EJ BTJ TDEPJ .
BFCRn = before-finance net resale cash reversion (from resale

of the project) in year n.

o= SPn - SEn - RCTn - CGTn.

After-ffnance IRR, IRRAF, may be thought of as the after-tax after-finance
equity productivity rate on the equity capita] employed in the project
under the\specified mortgage arrangement. "It is the after-;gf ifternal
rate of -return on equity for the equity investor (nqt mortgage lénder-
investor). \

In a no mortgage case — before—fvnance ~— these variables which are

. financing dependeat (MTG, DS , TINT and UM ) w111 be equal to zero and

Equation B2 cam be modified to a before—finance formula:

n BFICF BFCR
0=-TC + 2, 7+ . (B3)
FENUE IRRBF) (1 + IRRge)

Before-finance IRR, IRRBF’ obtained is after-tax before-finance overall -
productivity rate of the project.

To determine if the potential for positive or negative leverage

‘exists,anutua][yexc1usive alternative comparison approach can be used;
.since only one of the before-finance or after-f1nance alternatives can be

chosen. G1ven two mu]tual]y exc]us1ve a]ternat1ves A and B, they can be
rewritten as:

A and A + "B-A" 7

" where A %equ1res the smaller equity 1nvéstment. The corresponding deci-

sjon4criterioh is .that B is considered economically superior to A if the
IRR of "B-A" is larger than the return on the total capital employed,
IRRyc. 3‘ . , .. T = .
For ranking after-finance and before-finance alternatives, the case
of ‘after-finance can be con:ZQered as alternative A while before-finance

1s;cons1dered as alternative B. The requjred'rate of return used in detér:

A
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mining the breakeven pdin; of leverage fihancing should be the overall

‘productivity rate (IRRBF)'of the project rather than the discount rate

of the firm. It is because leverage effects are concerned with changes
in project performances as measured, by IRR due to changes in financing.” ~
These effects are independent of the investor's minimﬁm attractive rate
of return. ' ‘ ,
The decision-criterion can be'restated as the before-finance alter-
native and its IRRg are superior to the after-finance alternative and
its IRRAF if IRR of "B-A" is larger than the IRRB of the prOJect Negative -
leverage occurs when IRRBF is superior to IRRAF Positive leverage occurs
when IRR of "B-A" (IRRB A) is smaller than IRRBF When the after-tax mort-.
gage financing rate equals IRRBF, IRRB A€ qua]s IRRBF and the 1nvestor, on
the basis of after tax return 1s‘1nd1fferent to the two ‘financing alter-

.natives. )

I RB A can be obtained by solVing the following equation which is
derived from subtracting the equity and cash flow terms of Equation B2 from
those of B3: . : S A

\ n
DS. - TINT, UM : ,
0= -MTG + L, —i i s - ~ (84)
j= N
J=1 (1 + IRRg_,) (1.+ IRRG_,)

The IRR of before-finance's minus after-finance’s cash flow, IRRB-A’ obtained
can be interpreted as the after-tax interest rate the invester must pay for’

*financing. Because it is tax position related, this rate does not reflect .

the return rate of the lender.

e ‘ \

A NUMERICAL ILLUSTRATION OF THE LEVERAGE BREAKEVEN CONCEPT

To illustrate the leverage breakeven concept, financial/economic
data of the realty income-property investment example in ref. [50:35-48],, _
wNich is reproduced in Table Bl,is employed. (For a detailed description

-of the example investment, see [3:105-109]). The schedule of income/expenses

and cash flow are shown in Table B2.
Cash flow details and results of the calculation of aftervf‘nance,
and before—finance, and "B-A" IRRs based on Equations B2, B3, and B4,

‘respect1ve1y, are shown in Table B3. In pa}ticu1ar, for Table B3:

1

[y -
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(1) The before-finance cash ?19ws, BFCF, are obtained from the data ind
Tables B1 and B2; :

(2) The tax benefits from mortgage 1nterest payments TINT, are equal

eto the product of mortgage interest payments and the 50% income tax

rate used; _ : M

(3) "B-A" cash flows, B-ACF, are obtafned by subtracting TINT in year j
from annual debt services; and

(4) after-finance cash flows, AFCF, are obtained by deducting the B-ACF

from the BFCF.

The mortgage interest rate used in Table g3 is 8.5%; corresponding
IRRs for different 1evernge Tevels are documented in ‘the Tast three rows
of the Table. Likewise, by using different mortgage interest rates of
14.9%, 15% and 20%, sensitivity of IRRAF and IRRB Ato changes in gortgage
interest rate and leverage can be obtained. The results of these sens1t1v1ty

analyses are_summarized in Table B4 and Figure Bl. .
As stated previoust, positive leverage occurs when' IRRB A is

smaller than IRRyc. This s exactly the case in Table B3. The 4.25%
IRRB_A from the last row of thévkéblg) is smaller than the project's IRRBF

. of 7.45%. The advantages -of positive leverage can be observed by observing

how IRR 1ncreases with increasing leverage (LEV).
Also, as noted before, leverage will not affect IRR,r if IRRy 4

' equals IRRBF; i.e., the project is at its breakeven point of leverage’

financing In Table B4, when mortgage interest rate (i) equals 14.9%, .
IRRB A is equal to the project's’ 7.45% IRRBF Thus, the corresponding
values of IRR (from the second ‘last row) remain constant for all values
of 1everage ‘ .

Finally, negative leverage occurs when IRRB A is larger than. IRRBF
In Table B4, i has a small increase from 14.9% to 15% such that the
corresponding IRRB-A 1§fa Tittle bit larger than IRRBF. Negative leverage
effects can be observed by comparing the values of the corresponding
IRRAF with different ]everage Tevels; IRRAF decreases with increasing
leverage. The same negattve leverage effect is magnified when i is
increased substantially to 20%. IRR,. drops from 7.45% to 2.91% when

it AF
leverage rises from 1 to 3.
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The relationship between equity productivity rate (IRR
mortgage interest rate and leverage (for the spec1f1c TAXR) 1s
in Figure B1.. T ertical line at the centre is the breakeven
which IRRB-A equals IRRBF for all leverage values. The mortgage interest
rate on this line may be denoted as the breakeven mortgage interes
i.e., positive leverage occurs at the. r1ght hand side of the breakeyen °
line. The suff1c1ent cond1t1ons for positive 1everage to occur is " RRB A
smaller than IRR F .

A CONVENIENT WAY'TO ASSESS REVERSED MORTGAGED PRODUCTIVITY RATE (IRRB_

It has been observed that the reversed mortgage productiVity rat
happens to be equal to after-tax "cost of debt rate" (COR). - Thus, for
constant income tax rate, IRR of "B-A" (see [28:102-104]): R
IRRB_A = CDR = i(1-TAXR). (for constant TAXR) - (BS):

For example, in Table B3, i is equal to 8.5% and TAXR is equal to
50%. By substituting the valugs of i and TAXR into Equation BS, CDR becomes
4 25% which equals the value of A in Table B3. By substituting the
‘“Value of TAXR and different i from Table B4 into Equation Bs, corresponding
‘values of CDR can be obta1ned and are equal to IRRB A

i

_ ASSESSING THE BREAKEVEN MORTGAGE INTEREST RATE (ibl_

If income tax rate is coﬁstant for the holdind period, iB can be
derived directly from Equation B5 since the-overall productivity rate must
equal the after-tax cost of financing at the breakeven point:

P4

IRRge = IRRB A = COR = 1 x (1 - TAXR) "~ - (B6)
~ So, - , o . , . S
ig = IRy + (1= TAXR) | BN N
. : ,
By knowing and comparing 1 with the mortgage interest rate, the T , /
potent1a1 for ‘positive or negative 1everage ‘can be determined easi1y B
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BEFORE-TAX AND AFTER-TAX OVERALL RATE

Some analysts define the conditions for pogﬁiive Teverage occurance
as "positive leverage will occur if the before-tax overall rate is larger
than the mortgage interest rate." The problem with this approach is that
tax considerations and mode of financing are ignored. Consequently, invest-
ment oppﬁr%ﬂnities offering positive leverage potential despite high mort-
_gage rates may not be recognized. ' . )

- For example, if we define before-tax overa11 rate as before~tax
internal rate of return on total cost, (which is equ1y57ent to setting,
the terms TBTj, TDEPj, RCTn and CGTn of Equation B3 equal to zero), then
based on the data from Table Bl and B2*, before-tax internal rate of return

on total cost is equal to 11.5%. -

‘ Thus, based on the pre-tax criterion, financing rates in excess
of 11.5% would be rejected as they would yie]d negatjve leverage. But
the” after tax criterion shows that positive leverage occurs for mortgage
interest rates up to‘14 9 percent. : .

APPROXIMATING LEVERAGE EFFECTS ON AFTER- TAX. INTERNAL RATE OF RETURN’ON
EQUITY

Based on the cost of cabitq] concept (see [28:102-105])

ovéfa]] ' percentage = cost percentage ~ internal
product- . -of total x of + Oof total x rate of (88)
ivity cost fin- -* debt - cost fin- return on
rate . anced by ’ > anced by equity
' ' " debt initial
- equ1ty
By replacing the percentages w1th Teverage (LEV), and using the
notation previously defined, Equation B8 can be rewritten as: A
J
IRRge * (1 - "V) x COR + (LéV) x IRRyp A ~ (89)

A handy eqﬁation for approximating leverage effects on IRR can be obtaineﬂ
by rearranging the above egquation, for IRRp: ‘ $

* Before-tax cash flows for the prOJect from year 0 to. year 10, respectively,
are (150,000); 16,800; 16,904; 17, 008 17,112; 17,2165 17, 320, 17,424; .
17, 528 17 632; and 196, 336

> ki

o
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v 7

IRR,e = LEV x (IRRBF - CDR) + CDR ' | , (B10)

This equation may be used as follows: IR, from Equation B3 and
Table B3 is 7.45%, COR from Equation BS is 4.25%. For a leverage factor
of 1.5, the after-tax internal rate of return on equity can be obtained

. . \
by substituting the values into Equation B10 to yield:

IRR

AF 1.5 x (7.45% - 4.25%) + 4.25% = 9.05%.

The value of the-internal rate of return on equity obtained fram ~
Equation B10 is approximately. equal to the aq?ua] IRRAF (8598%) found‘in
Table B3; the approximation is 0.17 percentage points higher than the
actual return rgte. ' ' o

For a leverage factor of .3, IRR . from Equation B1O is:

, IRRAF £ 3 x (7.45% - 4.25%) + 4.25% = 13.85%.

The discrepancy between the actual and approximate result increases
with ipcreasing leverage. '

141

s -




. N *[6€ ‘8€:0G] wody pajuiaday o R
) g *MOd HSVD NV S3ISN3dX3 “3HOINI 40 IWNGIHIS 28 319vL L
— e . . - T . . )
rITH Y Yol | R F1 ot ) 192 9L, NIN'T 1Nl I S Fdl S S | ' LE ol
, _ RS €500 oS PRUL 65 606"C ooutE | oese ST ouTEE . 6 -
beet v_{0 MYE FYe’Y ool LO0°E AR ogE e - DON'TES € -
. 64" | sorl- 96yt ssty AUNTL unl’y - oSl ONI'E 96C" L st~ o
. T ust o Ny rily U6 TP oyTo JUN Ry o2y )
s19'C s 9IN't TN rHEs 'Y ETINE noLy a0 VR |1 3Y )
86T £19°0 TIN'E NS (oo oty (N 060t ol B UVl D
g £69°0 seh't EETIY SLCEN 6ls't LI vy > LT - aoR'E X
) w6R'§ CE8L°0 9:6 X ugwr Sir'y ST RS 0sT6 » OE0X 91 VOr Y o
M 4 s8Ny SCOPS-.  OSErS,  DOY'NS S TYAR 3 L UG EVURSY WSS 0UTOLES 1 oaay
’ ) 08S — (VU8 0O0sS - — L - - - - — UAWINIAUL
i . . s ) - ’ U
: wolq yse)) Jo VL0 L Jupey woid 2wudu] . RN udneERaIdag sauadry saxe} UL WOV AWV .
nje y 1wsard e WINIL] yse) Jlear |, ° E2iaix | 'a.UGNUN.I noa) .
: ’ ' . 13y
) 7 »NCILVWYOANI IVIONVNIZ IN3WLYVdY 18 378V1 . - -
) wura i) - ) ARSI AW A o ap) pasodosg” ] .
: . %9 \. AN U UOISSTBIIOD MVIND, Y o
L ) Y i ) s vy sunes prade )y ) )
) 1,08 2T . it AL ooy - .
! . HE LY Coo e pua i aond g - .. -
LT ' . - mymaagy maf L -
. d v os .I”.:_r:fr‘:. R IYIT IR (TINON sasuady g - . ,.
’ ’ ’ N (aayratayy geas )
. ® “aad gors Swseanur caea (s g g oo ags) dwoa .}::w . ’ .
. : . EESINESETIREER ‘

[} 43
ana 0ot
000" 0y
oo ot
N
TININES

ad rs TS DL IS DL (g AN siadoag
. RITIRL ,,:_..w._,: SLED I ADUEDE
(g e asurpy Suaap 2,00 oI da() )
L. ' S Rnd prauuy? u\ :
SO T 2 TR PN LD |
. AR A
- o> Suppey
| ] - 1IN purty :

isoy spandord o

ORI TS



143

*96°g = | J03 333YS

Mold yse) — gg 3lqel

"abebjaow j0 Junouyy = 9L 01304 3n|eA 03 URD| = A/ ¢3BRJIAI| « AT]
. S403K 196G° /2 = POLII UDLIRZIFJOWY %G 6 = u:uum:oo_ abebjuaoy

| xg2"y sy ~ x5z , ¥

B v . hd B ] EY - .

280" L1 %72l . 288°8 . WL . Iyup

_— 1
. %59°L L
€95°09 861201 9%s 4L Sse - 6L1°021  285°2y. a9l 0l
2e'e 0569 o0sv'v | sBv'y 26L'S gLt | ee'L 9682 vsg' b uzor oo

6LY°E 258'9 sSh | 095y . OLL'S 06Lc | ouv't  ssmz 568" | LLz ot 3
$05°€ 2929 8e9'y | 09t SE9%s sogc | sw'r  sisz - 266°1 992°01 8
€85°€ 819°9 lze'v | 99y s9s's, SE6°€ | 6L4°L  €BL'Z 196°1 292 01 L
859°€ 2099 86L'v | 85’y 208'S ge6'c | 60s°L - 18'2 e66'L | 09z*01 9
gaL'e 259 898y | o8y evs 50y | egstL 1zl 620°2 092°01 5

s8L'E 99v'9  €66°p | - 2e8'y  BEE'S Ay | 195°L  969°2 950°2 192°0t v oy
858‘€ 90%*9 6y | sz6'v  eee's 290y | sests  699°2 ‘180*2 ¥92°01 €

> L6°c 1S9 680°S | 96y 262'S goz'v | e€29'¢  ovorz voiz 692°01 z
. , 5

SUFE 00€*9 ool's | s0°s  o0s2's. osz'y | 0se'z  s20°2 s21'z §L2°01 t

. (ogotos) (0oos0zt) (000°05) 88.8_% (o00“oot) (000°0S) . (oogyost) 0 ‘4

iy ‘ B

N INIL LX) Iv-6°  TINIL DN dove INTL _ Th .

K<.) N — N -
861201 . §91°s8 . . es'e 0 WIT
00b* L1 - 005°6 - . 0SLY 0 SQ.
000°0z1 000°001 - 000'0s o . 91N

0008" £999° . - £EEe” 0, A
‘ g e : ERE-UT 1 A
- - ¢ - ) . o -



o

144

=

L]
-abeJaA9] pue 93y 359.493u] ob6ebruaoy uL abuey) 03 ¥yI 40 AILALILSUDS n_m.\%;m__-_sm - _j aqeyl
. v z5v°¢ st Iyyr
%01 %05 £ %05° L %0s°L | sy WYL | %shL %52y | %52y w52y V841
Z6°2 *82°L 256 | %2b°L #5p°L %S¥°L pasv L | 380°LL %04°21L %88°8 Ay
LEL 02 68g°81 pze‘st 299°¢ 9/2°8t 0ce st St9°¢L- oob° Ll 005°6 0SL*Y mﬂ
. T R -
000°001 000°02L { 000°001 000°05 | 00007l | ©000‘0OL { 000°0S | 000°0ZL | 000°0Or | 000°0S .SIN
199" 008° £99° . cee” 008" 199° 133 3 008’ £99° £ee” A/ 1
3 s| . ¢ s g £ 51 g € st A3l
— > 5 — Ry
202 = | ' ISL= ¢t 16l = 1 ‘ 2%68=1
,\\ ) ) —
1 .
“ , . N

<

L
X
A

TR
edp * A

Ly
ke S
XSS

1)
M



145 .

-

e

' NEGATIVE LEVERAGE~w—|-=POSITIVE LEVERAGE ——— — __

~100% i
LOAN TO i>i i
VALUE - 1N B "B .
RATIO i ‘ ~
. IRRp_, > IRRy, IRRp, > IRRp_,
80%

60%

40%

BREAKEVEN ' [.INE, IRRB-A = IRRBF P 15 14.9%

208 f— — .

: . AFTER-
0% , — , TAX - .
ot 3% 6% (7.45%) 9% 12% 15% IRR :
. . - | \ |
FIGURE Bl RELATIONSHIP BETWEEN IRR,  AND i AND LEVERAGE :
" Y :
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APPENDIX C
FINANCIAL STATEMENT OF THE COMPANY’ “
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CHINA GAROEN CAFE LIMITED

. ’ ’ RESULTS OF OPERATIONS

YEAR ENDED MARCH 31, 1977

- \
s ¢
I R , Vs
.
SALES ' ! $362,224.63
hS
i
- COST OF SALES - . .
lnventorl‘u at beginning of year $ 17,132,110
Purchases . . 4 154 ,826.86 .
. Operating expenses (Note |) ~201,111.44 $373,070.41 .
Inventories st end of yesr - 15,067,554 358,002.87
GROSS PROFIT ) W 21
SELLING, ADMINISTRATIVE AND FINANCIAL EXPENSES )
v 5 <
“hdvertising . 1,395.15
Teléphone ; PR . 2,707.68
Professional fees snd expenses '\ 2,744,722
. interest on long tem debt . ’ B,78%.25 15 630,81
NET PROFIT BEFORE ESTIMATED INCOME TAXES AND EXTRAORDINARY - .
] ) _ ' © 8,590,95
’ * o .
ESTIMATED INCOME TAXES | \ 2,319.56
.
* MET_PROFIT BEFORE EXTRAGROINARY {TEM

EXTRAORO I NARY |TER)

5\

incone taxes recovery due to appllication !
. ° of toss sustained in prior yesr agsinst ..
current year taxable {ncome

-
.
s

NET PROFIT FOR THE YEAR

6,271.39

4

2,319.%

$_8,590.93

iz s
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CHINA GARDEM CAFE LIMITED

CHANGES IN FINANCIAL POSITION

. a

YEAR ENGED MARCH 31, 1977

WORKING CAPITAL AT BEGINNING OF YEAR

4

VARIATION DUE TO CURRENT YEAR TRANSACTIONS

SOURCE OF ADDITIONAL WORKING CAPITAL

Resulting from current operatlons:

.
- \

Net profit fqr the year
Add: Depreciftion '

APPLICATION OF WORKING CAPITAL

"+, Decrease In long term debt

INCREASE IN WORKING CAPITAL FOR THE YEAR

o
'

« WORKING CAPITAL AT END OF YEAR

.

N

Q

. AT_MARCH 31, }

.

’

A

RECONCI LIAT}ON

o

CURRENT ASSETS

QURRENT LIABILITIES

977 AND 1976
; -

{

L ]

-/

WORK ING CAPITAL 5“

h -

<

WORKING CAPITAL

RATL:

ye

urrent assets

C
Current Tiabi 1TtTes

$ 8,590.95 )
3,932.00 12, 527795
10,000.00
R R
. $ 7,636.91
17
1977 % 1976
$43,944.70 $53,132.08
/ ' .
36,307.79 _48,018,12
6 g
$7,636,91 3§ 5,113.96
1.21 1,11 -
. rd

3.3,113.96

<

o~
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CHINA GARDEMN CAFE LIMITED

-

NOTES TO FINANCIAL STATEMENTS . .

YEAR ENDED MARCH 31, 1977

[ 4 '
‘ / >
FiXED ASSETS ’ .
T Accumu~-
) ‘ated’\! A
depraxif
’ Rate Cost “Zx Ret
. P — p
. Land . ' - $193,250.00 .- $193,250.00
Bul ldlng 114 88,868,27 $24,445.24 . 64,423,003
0fflce furniture and ’

fixtures 20% 1,259,45 1,240.40 19.05

Restaurant furniture and . .
fixtures : 20% 55 593,53 53 447,67 2,145.86

v
’ ¢

\ $338,971,25 379,133, 31

3259,637. 94

The fixeé assets are depreciated on the declining balsnce method at

the nbove-mentionned annual rates.

-The depreclatlon amounts to §3,932.00 for the year and ls included In

Opcrotlng expensas in RESULTS oF OPERAT!ONS,
‘ 1}

LONG TERM LIABILITIES *  * °

’ '

Loan payable, 73/41; maturing November lst,

1987, payable by semi-annual instaigents of

$5,000 in principal and secured by way of a

mortgage on fixed assets having a book value
of $257,673.03'at baisnce sheat date

. ¢ '

Loans from sHareholders, without Interest
B ? / o

- 4
¢ /
\ /

) . /
_Less: Principal maturing wl}hjp one year
s "‘ ’
\ ¢

’ Y

$110,000.00

. _139,902,80

. 249,902,080

10,000.00

5239,902.80

The required Instalments in orlnclpaﬁldor the loan payable sre as

follows .for the five years ending affer March 31, 1978 .

. 1979
“ \ 1980
: . . g 1981
- * P 1982
’ ’ ' 1983

[ ‘ o5
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CHINA GARDIN CAFE LIMITED

SCHEDULE .OF OPERATING EXPENSES

.

YEAR ENOED MARCH 31, 1977

Salaries and wages
Sanitation and unifurms
Crockery and d\fhns

Light, heat and power .
Hflﬁtnnanée and repairs
Taxes nnq licences .

a

i nsurances

General expenses
' !

Rental tncome

Depreciation re <

- 8ullding , " $3,391,00
541,00 __3,932,00

= Furniture snd flxturss ’
o .

B

Py

$162,741,01
15,499.99
318.74
13,961.48
11,829.%

* 18,952.03

A
< 11,073, 44

742,41

! 37,938.95)

.
Fa

)
e

3201 111,44

i eivesebenry
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